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INTRDUCTOY DISCUSSIUN

The original ouject of tnis research wastto

develop a proced-ure for Tne sysTematic iaenifiication

of hyarocaroons wnich mignu replace i-ne present "Genus

IX" of Volume I oii iThe "Identification of Pure Organic

Compounds" written by Professor S. P- Mulliken. It was

our hope that a procedure might be developed which would

divide the hydrocarbons rather sharply into natural

families and that general prodedures for the specific

characterization of individual species of such families

might then be made to supplement the general sectional

tests.

The system at present adopted in Vol. I of

ullikentS works for the qualitative analysis of

hydrocarbons depends upon the general rule that the

aromatic and condensed ring hydrocarbons have a specifid

gravity greater than 0.85 at 200-40, and that of the

other hydrocarbons, in general the paraffins are not

readil1 y attacked by bromine or Oy fuming sulphuric

or nitric acids. The difficulties which present them-

selves with respect to this fundamental method of divi-

sion necessitate, the inclusion of some hydrocarbons,

whose gravities are on the border line, in two groups,

as for, instance, the terpenes and nPra cymnene. It

8



also requires the inclusion ofC- and/L-terpere

tetrahydrides, cycloheptadiene, naphthalene octahydride,

anthracene perhydride, and other exceptionally heavy

non-eromatic hydrocarbons with the aromatics. Again,

some paraffin hydrocarbons with branch chains, like

diisoamyl, brominate hot and react with fuaing nitric

and sulphuric acids* Moreover, in nplying the ni-

tration hot the presencs of dissolved ITO, in paraffins

may disguise two layers. Cycloparaffins with side

chains react with fuming acids in the cold. This re-

quires the inclusion of such compounds as naphthalene

decahydrido and the hexahydroxylenes with the uns&t-

urates. Finally, the presence of ethers interspersed

among the hydrocarbons is undesirable. These diffi.

culties and illustrations present themselves with the

Genus as at present constituted* "ith enlargment of

the Genus to include the more important of the com-

pounds preppred since the first appearance in print

of this volume, the number of objections is increased,

and the number of misfits is necessarily considerably

multiplied. The work reviewed in this thesis has led

to a procedure which divides the hydrocaroons accord-

ing to the following scheme;

9



Section 1 -- Non-aromatics

Section 2 -- Chiefly aromatics

DIJISION B -- Liquid Hydrocarbons

section 1 -- Aromatics, fulvenes,

quino-methi des

Section 2 -- Acyclic ethers

Section 3 -- Polyolefires, acetylenes,

cyclic olefines, terpenes

Section 4 -- Olefines

Section 5 -- Naphthenes

Section 6 -- Acyclic paraffins

DIVI3IO, C -- Gaseous Hydrocarbons

Details of the procedure, together with tnbles

of the hydrocarbons known up to certain specified dates,

are given at the back of this thesis. It should be

clearly understood that the writer by no means guaran-

tees this procedure fcr all the compounds listed in iti

'ome two hundred hydrocarbons have been handled in the

course of this work. 14ot ell of the tests necessary

for the placing of a compound in a given section have

been applied to all of these hydrocarbons, out what

appear to be the important, or in any particular case

doubtful tests have been applied. The body of the

10



thesis gives exactly the tests applied. The com-

pounds which were located in their proper sections

by actual experiment are starred in the tables.

Something over two thousand hydrocarbon species are

tabulated. The compounds obtained in this work in-

clude representatives of most of the classes i nown.

The compounds prepared have been synthesized from

two noints of view -- the desire to obtain certain

series, that trends might be noticed in them, and the

desire to obtain "borderline" cases of doubtful sec-

tional location, in order that exact sectional limits

might be placed. The foregoing statements amount to

saying that work has been don-e with ten per cent of

the known hydrocarbons, and the procedure herein

given has been round to apply satisfactorily to this

ten per cent.

INo attempt will be-made in this work to give

a complete literature review. A few references to the

literature are scattered through the description of

experimental work. It need only be said here that

several hundred references dealini with the properties

and reactions or hydrocarbons have been collected,

weeded out uy use of the abstracts, a number of origi-

nal articles consulted, eand a few thoroughly digested.

The first appendix contains references principally to

II



these last articles. Over seventy pro)erties or re-

actions which might be applicable to this work have

been considered, and O these, all out those mentioned

in the course of this work have been discarded.

A tempting procedure for both sectional divi-

sion and specific identirication is the use ox three

physical constants, dcensity, refractive index, and

boiling point. A division on the basis of refractive

index, or or density and refractive index eombined,

leads to almost the same results as the present divi-

sion in Mulliken's works, based on density, alone.

the following table showYs this. Unly a few of the

possible examples are given

20
Hydrocarbon n * D(20*-4) B.P.

2,4-Dihydro-toluene 1.468 0.827 106

Myrcene 1.470 0.802 167

trans-Decahydro-
naphthalene 1.470 ID.872 185

n-Amyl-benzene 1.473 0.860 202

Dipentene 1.473 0.865 (180)176

1,3-Cyclo-hexadiene 1.474 0.842 80.5

1,3-ihydro-toluene 1.476 0.835 110

P-Phellandrene 1.479 0.852 171

p-Cymene 1.488 0.857 176
(24.50J

12



If ..L .- r. t -1 bL LL cividiL g LJW LUr Thi C0-

fractive index, those compounds of lower index in-

clude the paraffins, naphthenes, olefines, and light

acetylenes, together with some terpenes. Those of

higher index include aromatics, a few unsaturated

cyclics, and some terpenes- Because of the number of

border-line compounds which would have to be in-

cluded in two groups, illustrated by this table, it

is impossible to divide the hydrocarbons into any

very distinct families on the basis of physical con-

stants only* There are many compounds which would be

distinctly misplaced; thus, the terpenes, sesquiter-

penes, cyclohexyl acetylenes, and other types4

That these compounds can be specifically

identified on the basis of physical constants, only,

is also entirely imprgticable. While constants are

helpful as confirmatory evidence, it must be con-

sidered zirst of all that, although identitication

work should always be done with pure compounds, the

degree of purity ordinarily met is rarely sufficient

to warrant reliance on the boiling point to *20 and

on thc density and- refractive index to *2 in the third

decimal. Furthermore, the methods ordinarily used for

the determination of these constants do not permdt of

reliance upon the boiling point to *1 or 20 aid on the

13



decimal. The refractive index can, of course, be

determined to a high degree of accuracy It the

refractometer is accurate, but this is not always

the case, as the following results show.

Benzyi Acetate

I - 1.5053 II - 1.4965

Hydrocarbon Samples 10

B.P. , n D (20-4}

I 134.- 4.50 1.4971 (250) 0.887 (20-4)
(Unc.)

II 137.50 (Corr.) 1.4960 (20.50} 0.8997

Ethyl-
benzene 136.50 (777 mm.)1.4959 (200) 0.868

m-Xylene 139.00 1.4973 (200) 0.865

Of the values above given for the refractive

index of benzyl acetate, I and II were determined on

the same sample by two different men in the M.I.T.

Research Laboratory. Each used a dilferent instru-

ment, one being a rather ancient Abbe refractometer,

the other a new one.

Of the hydrocarbon samples, values listed

as I and II were determined by different men on dif-

ferent samples of the same compound. One guessed .

14



ethyl enze ne, the othur l meta-xylene. both had ethiyl beinzeni.

Also, as the table on page 16 shows, the constants

reported in the literature are frequently not reliable beyond

these limits for the same reasans as given above. These are by no

meane the worst examples that could be found, the constants shown

are the beat values reported for these compounds.

15



Olefine

Hexene (2)

B.P.

68.0--8.2*

627 -6 &0

See Pafaraph
D

0.6865(15/4)

0.66888(15.5/4)

/3
n

1.3981(15*)

1.58319(15.5*)

Kethod of Preparation

Hexanol(2)+p-toluene
Sulphonic acid(,)

Hexanol(l)+Ni+Hx(220) (in)

2, 3-Dime thyl-
butene(2) 72 - 3(7670712(20/4) 1*41285(20*)+KOAc( 5 )

70 -/ (757--.) 0.6984(20/0) 1.4055 (200)) Dimethyl isopropyl
0.7007(20/0) 1.4080 (200)) Carbinol and crystalline

) oxalie acid (a)()

4 (5)
Octene(1) 121-20 0.716 (19/4) 1.4085 (19) Allyl bromide +n-O5 HIMgBr

0.7207(18/4) 1.4133 (18) Octene(1) carbonic acid(,)
+ heat (a)

Hexene(1) 63.35+ 0.05. 0.67875(15/4) )(
624 0.684 (18/4) ) n-CsHvYMgBr + allyl bromide
60*5-1.5*(756mm.) 0.8830 (20/20) 1.3821(20* )

640 06734 (20/0) 1.3870(20*) Allyl acetone hydrazone +
KOH + Pt catalyst (a)

62 -3* 0.6688 (20/20) Distillation of trimethyl
n-hexyl ammonium
hydroxide (9)

3-Me thyl--
pentene(2) (I 65.1-5.7*

(II 69.9-70.2*

67 -8(771ms)

0.7220 (15/4)
0.7022(15/4)

0.6934(20/20)

1.3997(15)
1.4072(15)

Diethyl methyl carbinol
+ p-toluene sulphonic
acid (.o)
3 Brom 3 methyl
+ alcoholic KOH

pentene
(n.)



".dd1ed tO t.ese fcts it at be rem mbertd t:at not

all of these constants have been determined even approximately on

many reported compounds, and that in many cases several compounds

have about the same constants, as shown by the following table.

Hydrocarbon

2-Methyl-pentene-(2)

2-Etbyl-butene-(1)

3-Methyl-pentene-(2)

2,3-Dimethyl-butene-(2)

2,3,6-Trimethyl-
heptene-(5) or -(6)

2,6-Dimethyl-octene-(6)

2,6-Dimethyl-octene-(X)

2,6-Dimethyl-nonene-(4)
or -(5)

B.P.

66.5-7.5

67 -8

89 -70

71 -2

159.5-61

162-3

164-5

165-9

D

0.691(15-4)

0.694(20.5)

0.898(19)

0.698(20-0)

0.758(19)

0.749(20-4)

0.752(20-0)

0.753(25-4)

n
D

1.403(15)

1.404(20.5)

1.407(15)

1.406(20)

1.432(19)

1.427(20)

1.432(20)

1.428(25)

The olefines of these two groups (par. 14) are

selected from the tables. One could not possibly be distinguished

from the others by the use of physical constants only. The samma-

tion of these considerations immediately destroys aby hope of

specific identification by means of these constants only.

The writer feels that this brief introduction is

sufficient to point out a few of the things to be guarded against

in considering the identification of hydrocarbons. The following

chapter deals at once with experimental work.
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CHAPTER II

EXPERIMENTAL WORK
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A

Introductory
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EXPERIKNTAL WORK

Introductory

The experimental work involved in this thesis 17

may be divided into three portions.

1. - That dealing with methods of dividing

the hydrocarbons into groups.

2.- That dealing with methods of specific

characterization of individual hydrocarbons.

3. - That dealing with the preparation and

purification of hydrocarbons and their intermediates.

The work in the first two sections cannot be 18

clearly divided. Methods of specific identification may

often prove useful for group distinction. Nevertheless

the work will be here described under three separate head..

ings.

In the first two sections all reactions and 10

tests applied, whether positive or negative, will receive

attention. The beginning of each section will deal with

methods later abandoned, The end of each section will con"

sider methods adopted.

The third section will describe only successful 20

preparative work, and only work relevant to the final form

of the thesis,

A considerable amount of work which later proved p,

20



to have no relation to the results of this research has

not been described herein, and throughout the writer has

tried to be clear but concise. Important details are

given. Wordy discussions have been omitted as far as

possible.



B

Methods of Dividing the Hydrooarbons

into Groups

22



Yethods of Dividing the Hydrocarbons
into Groups

A tempting procedure for sectional division,

as well as for specific identification, is the use of

physical constants. The practicability of this has alp

ready been discussed.(Paragrapb 6.)

The use of physical constants being excluded,

search was made for reactions which might distinguish

open chains from rings, or which might indicate the presence

of unsaturation, A ccording to the literature, aromatic

hydrocarbons and other unsaturated ring hydrocarbons give

a precipitate when they are treated, cold, with concentra-

ted sulfuric acid and formaldehyde (40% aqueous). The

so-called 'Formolite reaction' has been considerably ex-

perimented with as a rethod of analyzing petroleum fractions

for ring unsaturates, the weight of precipitate formed

under specified conditions being taken as a measure of the

(3)
hydrocarbons present, Working with chemical individuals,

Fastjukoff obtained formolite precipitates as follows:

Hexane Caprlene

Ethylene - Diallyl

Amylene Hexamethylene

Trimethylethylene . Methylhexamethylene

Hexylene 'Dicyclohexylnapthene'

CIO



'Dimethyldicyclohexylnapthene'

Cyclohexane +

Ilethylcyclohexene +

Menthene +

Limonene +

Camphene *

Phellandrene +

Benzene +

Toluene +

The results in this table appear to make an

unusually sharp division. However, work reported by

other investigators is not entirely corroborative of
(4 i e)

these results. Thus, decahydronapthalene is said to

(B)
give a formolite precipitate. In addition to this, it

is extremely difficult to get consistent results when

formolite numbers of a given hydrocarbon mixture are

determined, so that the procedure has been abandoned by

many laboratories, Little is known concerning the

structure of the compounds, or mixtures formed. They

appear to vary greatly in composition. Nevertheless, it

was thought best to test this procedure.

About 5ccs, of cold formalin were slowly added

to a cold mixture of about one--half cc. of hydrocarbon and

5ccs. of sulfuric acid, with cooling and shaking. The

reaction mixture was diluted with about 50ccs, of water

24



and then poured into an excess of aimonium hydroxide and

(8)
filtered. Kerosene and petroleum ether gave no precipift

tates. Amylene gave a light yellow precipitate. Ben.

zene, toluene, and xylene gave gummy precipitates which

hardened on standing, The precipitation in the case of

amylene, the reported precipitation with decalin, the

possible polymerization of formaldehyde to form a precipi..

tate which might be confused with a positive test, and the

inability of the formolite precipitates to serve as specific

derivatives of the compounds tested appeared to make this

reaction of little use, so that work was discontinued on

it.

Various inorganic halides give colors with
(6, e ,g)

certain hydrocarbons. It was thought possible that

some compound might be found which would give color
only

with unsaturated hydrocarbonsA. Stannic chloride, two phose.

phorus halides, and sulfuric acid were tried. The

results follow, The compounds used were slightly impure,

they corresponded in most cases to what might be met

ordinarily in identification practice.

Action with stannic chloride: 28

Petroleum ether soluble, colorless

Hexahydrobenzene -

Benzene .

Xylene .
so - - - .- a

25



Amylene -deep red color, violent reaction

Cetene -to

p - Cymene -

Diphenyl-methane --

Tetraphenylethylene -
(in benzene solution). golden yellow color

Action with phoshorus oxychloride:

Petroleum ether -- insoluble, no color

n - Octane - 1 So

2,2,4"Trimethylpentane - ifIt

2,7-Dimethyloctane --o"1St

n"4lexane - soluble if

Hexene ..(1)if

Heptene - (1)-

Benzene -

p - Cymene -

Diphenylmethane -

Diphenyl ether S

Amylene violent reaction,deep red color

Cetene .. 11t

Action with phosphorus trichloride:

Amylene - heat evOlved, yellow solution

Hexene-(1) colorless solution.
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(4>5)
Action with sulfuric acid (d,:1.84

Amylene - violent reaction (with brown color)

Hexene -(l)" slow, colorless solution, heat evolution

Heptene -(1)#- " , " i1 "I

Hexene-(l) and heptene-(i) on standing with

sulfuric acid again gave rise to two immiscible layers.

These results apparently do not permit.of

any class division on such lines. Coupled with this is

the difficulty of telling whether a color reaction is

due to the compound at hand or to a slight amount of im..

purity in it. Hence the idea of using this type of

color reaction was abandoned,

Another reagent frequently used in the rough

estimation of unsaturates in petroleum fractions is mercuric
(527)j10 9 11)

acetate, This reagent has not, to the present, been

found satisfactory in distinguishing all types of olefines,

Tausz has classified a good many olefines according to
(42)

the way in which they react with mercuric acetate. Either

they form addition products, they are oxidized, or they fail

to react. Several attempts to make mercuric acetate a

useful reagent in the characterization of olefines failed.

These will be described later. Because of the ill success

of these experiments it was thought useless to try to

adopt this reagent asv , means of group division.

Of various methods of titrating unsaturation



three have been seriously investigated in tnis work. The

solutions used were Hanus, benzoyl hydroperoxide, and brom-

ide-bromate,

While Hanus solution (iodine bromide) was 36

made up and used to titrate a. few olefines, its extensive

application was not attempted because the rather exten*6

sive work already done upon it and reported in the liter**

ature is sufficient to indicate that it cannot be used

systematically as a quantitative measure of unsaturation

and that results are difficult to duplicate unless

scrupulous observance of very detailed conditions is in..
( 13 14,28)

sisted upon,

(16)
According to Nametkin and Lydia Brussoff, un- 37

saturated hydrocarbons may be titrated with benzoyl hydro"

peroxide by weighing 0.1 " 0.3 gms. of the hydrocarbon

into a glass stoppered Erlenmeyer and treating it with

twice the theoretical amount of benzoyl hydroperoxide in

chloroform solution, containing 0,4 -.0.5% active oxygen.

The reaction is slbwer in ether then in chloroform. 38

hours is the time allowed for the reaction, the temperature

being 230. At the end of the reaction 20 cc. of 10%

potassium iodide solution are added and the iodine thus

liberated titrated with 3/10 N. thiosulfate, Results
(1 6)differ usually by not more than 0.5 -1.0%. )eerwein

measured the rates of oxidation by benzoyl hydroperoxide
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at C0 of severa.l pihenyl substituted et.yienes tnd vtri.us

terpenes. He found that pinene reacted most rapidly of

those measured, and that, whereas this reaction was nearly

complete in one hour, others were complet6 only after long

standing. Prileschaeff, the original worker in this field)

found that the peroxide yielded the oxides of the hydro..

carbons with which he worked and that these could be hyo.

drated to give the glycols, He does not give his method

of hydration. Oxides have been reported hydrated by sever.

al hours (six) refluxing with 1 % sulphuric acid.

The benzoyl hydroperoxide solution used in this

work was prepared according to the method described in

Beilstein, by dissolving dibenzoyl peroxide (Eastman) in

other (20 grams per 300 cc. ether) and adding in a large

separatory funnel an equimolecular amount of sodium ethylate

(2 grams sodium per 20 gms, peroxide, dissolved in the

necessary amount of reagent alcohol), then dissolving the

precipitated salt in water and after discarding the ether

layer washing the water solution at least four times with

ether, or until no further odor of ethyl benzoate could be

detected. The solution was then acidified with hydrov.

chloric acid, extracted by chloroform, washed, dried with

sodium sulfate, and diluted to make the active oxygen con..

tent approximately 0.5%.
Weru

The titrations run as follows: The sample was3-
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withdrawn with a one cc. graduated pipette and 0.2 cc.

added to an eight ounce glass stoppered, narrow mouth

bottle to which had already been added 14 cc. (or the

requisite amount) of the hydroperoxide solution. The mix"

ture was shaken occasionally during the period of reaction.

In cases of long times of reaction the bottles were

covered with collodion. To titrate, 15 cc. of 15% pot.

assium iodide solution and five cc, of concentrated hydro-

chloric acid (D.l.19) were added and shaken well for

thirty seconds, then titrated with thiosulfate, running

back with Hanus solution if necessary. The results are

calculated as % unsaturated in the compound,

Heptene(l) of specific gravity 0,690 at 24.50 gave the

following:

Temperature of Reaction Time of Reaction Unsaturation

24.50 30 minutes 36.3 %

350 30 " 63.2 %

500 30 11 97,3 %

500 30 -7 73.6 %

500 30 I 79.2 %

ice chest 16 hours,35 minutes 100,5 %

ice chest 137 V1 ,40 'I 82.2 %

A titration with Hanus solution gave 86.7 % unsaturation

A bromidembremate titration with 0,2 cc. of hydrocarbon

gave 97.8 % unsrturat&on, with 0.5 cc., 94.2%, and with 1 cc.,

30



92.3 % unsaturation.

Hexene(l), specific gravity 0.682.(approximately) at

250, gave the following results:

Tenuerature of Reaction Time of Reaction % Unirtvration

500 30 minutes 96.1 %

500 30 minutes 101.3 %

Cetene, specific gravity 0.784 (approximately) at 250,

gave the following results:

Teperature of Reaction Time of Reaction % Unsaturation
500 30 minutes 74.2 %

500 30 minutes 82 %

A later titration of this sample with bromide" 9

bromide solution gave as the average of two determinations

using o.5 cc. of cetene, 102.4 % unsaturation, as the

average of two determinations using 1.0 cc., 98.5 % unsaturao.

tion,

N-octane gave the following results:

Ces, of thviosulfate required to titrate liberated

iodine:
average of two blanks - 24.61 cc.

average of two determinations - 24.84 cc.

It has been reported that the rate of reaction 45
of hydrogen peroxide with unsaturates is greater in acetic

acid than in ether solution, and gives glycols directly.

Accordingly a concentrated chloroform solution of benzoyl
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hydroperoxide was pcepared and diluted with glaciel acetic

acid and water, With cetene, time of reaction 2 hours)

temperature that of the room, an average of two determin-

ations gave 36 % unsaturation.

Therefore, since it was found that decomposition 46

of the benzoyl hydroperooxide solution at 500 reaches 16%

in thirty minutes, and since, as shown above, consistent

results with this temperature and time of heating cannot

be obtained, and since a long time of standing in the cold

is not feasible, it seemed best to abandon the hope of using

this reagent to titrate unsaturation,

Bromide-bromate solution of a standard normality *7

has been used for some years in the titration of unsaturated
(2o,29)

compounds. Its advantage lies in the fact that the bromine

is liberated only gradually, once the solution is acidified,

so that a high concentration of bromine is never present,

and consequently substitution does not take place to such

a marked degree as in other procedures where the halogen
(Si)

to be added is all present at the beginning of the titration.

For some reason this reagent does not appear to have been

used much until Francis adapted it to the titration of un-

(P )
saturates in cracked petroleum distillates. The equation

for the reaction is:

KBrO3 + SKBr + 3H2 SO4 = 3K2 SO4 + 3H20 + 3Br2
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Francis' procedure follows:

A slight excess (preferably not more than one

cc. as estimated from a trial titration) of the bromide-

bromate solution (14 gms. KBrOS, 50 gms. KBrAiter) is

measured into a small Frlenmeyer flask, and the sample of

oil, 3 to 50 cc., depending upon the unsaturated content.

is pipetted in. The solution is quickly acidified with

about five cas. ofl(J% H2 SO4, and the flask is stoppered,

It is shaken for one minute as vigorously as may be

necessary to keep the color a pale yellow. If the color is

dark yellow in spite of violent shaking, too much bromide-

bromate has been added, and the analysis should be consids

ered only a trial titration. In any case, in order to

complete the liberation of bromine, 15 cc, more of acid

are added and the shaking is continued for another minute.

If the solution remains completely colorless, a little more

bromide-bromate should be added. The final color should be

light yellow. Then titration is completed with thiosulphate,

with vigorous shaking toward the end.(0.2 N thiosulphate)

Cortese has recently titrated a number of pure
(as)

hydrocarbons by a modification of this procedure. For

this work it was felt necessary to adopt a procedure which

should not require more than one titration for a correct

result, nor more than 0.5 co. of compound. After several

variations had been tried, the following method of titration

was finally adopted,
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The aproxim te mo"Lcu r eight of the com-

pound is determined by adding twenty-five degrees to its

observedboiling point and then referring to the tables

of hydrocarbons. From the tables the olefine of highest

molecular weight of the boiling point thus found is taken

as the basis of calculationfor the amount of bromide.

bromate solution to be used. This is done to allow for

possible errors in the determination of the boiling point

and to make certain that the amount of solution taken is

not greater than that required to react with the olefine

used. The amount of bromide-bromate solution required to

titrate 0,5 cc. of the olefine is given in cos, from the

formula 100G , where G is the specific gravity of the

hydrocarbon, M its molecular weigtht, N the normality of

the standard solution, This quantity of solution is run

from a burette into a four ounce glass stoppered, narrow-

mouthed bottle, 0,.5 cc. of hydrocarbon is added from a.

graduated 1 cc, pipette, and 15 ces. of ten per cent. sul"

furic acid. are edied quickly, the bottle tightly stoppered,

and shaken vigorously until when shaking is temporarily

stopped bromine color no longer develops at once. If the

color has all disappeared more bromide-bromate solution is

added, one cc, at a time, and the bottle shaken as before

until enough has been added so that a faint yellow color

(the faintest detectable) remains after the bottle has been
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a or tc; t s after the final addition. At

this point 5 cc. tore of 10 % sulfuric acid are added,

and the bottle shaken for two minutes longer, or until
(if the uOIuf onr ec.,ies colerus i ess f- q two 4i" fW

color disappears. The addition of b*alivde "1olution is

continued until color remains, as before, after two

minutes of shaking, then 5 cc. of 15% potassium iodide

solution are added, and the iodine titrated with 0.2 N.

thiosulfr'te, using starch indicator.

If the substance to be titrp'ated is extremely

volatile, it is advised to put ice in the bottle before

titration begins. The titration solution must warm up

to room temperature before the titration is concluded,

however, as the acid liberates bromine very slowly from the

cold solution so that a considerable excess of the lEtter

may be added without any color developing until it has

warmed up to room temperature, It will perhaps be

necessary to run 9 trial titration to find the approxim

ate amount of solution required if the olefine boils below

about 400.

The titrations here reported were run using

this modification, with the exception of Eastman's

octene -(2), in which case the second addition of sulfuric

acid, and shaking, given here was omitted, but all of the

acid was added at the beginning. It is doubtful that this

.change made any difference in the values obtained, Diolefines
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and n cetylenes were tiriAt-<ed es tough t.1ey wereoefies,

i.e., the amount of solution added at the beginning of

the titration was computed as if the compound were an

olefine, This was done because if the compound were an

unknown this is the assumption that would have to be made.

The result of these titrations are reported

here in terms of actual and theoretical "bromide-bromate

numbers". The"bromide-bromate number"is the number of

centigrams of bromine added by one gram of hydrocarbon.

The results are recorded in this way rather than in terms

of the customary "bromine number" that the procedure by

which the value was obtained may be clear from the name.

If 0.5 cc. of sample be used, the "bromide-bromate number"

is given by the formula 16VN , where V is the volume of

standard solution consumed, N its normality, and G the

specific gravity of the hydrocarbon.

In the following determinations the densities

of the compounds titrated were assumed to be equal to the

best densities reported in the literature extrapolated

to the experimental room temperature (except in the cases

of new compounds where the experiment'ally determined den-

sities were used). This assumption probably involves an

error in.many cases, but the error is probably always with-

in the limits of accuracy of the procedure. The limit of

accuracy in this titration is generally considered to be
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2 - 3%. The densities of these hych>carbons are in the

neighborhood of 0.7. An error in the assumption of the

density of 14 parts in the third decimal place would

still leave the results correct to 2%, or within the

experimental error. The values for the densities were

taken from the tables in this thesis, 1 part in the

third decimal being taken as the approximate dd-dt. The

tables follow on the next page.
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BROMIDE-wBROMATI TITRATIONS

Compound Volume of
Compound

Normality of
B.B. Solution

Volume of
Solution
Consumed

B.B. No.
(Found)

B.B. No.
(Cale.)

0Olefles

1. Peuteno-(2)

2. 2.sMethyl'.btl.21.a(2)

3. Hezene-Ci)

4. 4wMethyl-penteA*u.(1)

5, Hopte-e.(1)

7. Hoptenew(s)
7. Hepteu,..(3)

8. 4Me thylhexone-(1)

90 5.Kethylshxeou*- (1)

10. 4,4.Dime*hyl.pant-.
*ne"(1)

11. 2;4-Dine thylopento
one-0(2)(

12. octene-(W)(Eastman,0)

227"x
227xx
227

2 32?'
.9 yT

0.5

0.5
1.0

0.15

0.5
0.5

0.5

0.5

0.5152

0.5152

0*5059
005059

0.5152

0.05152
0*5152

0.5152

0.5152

0.5152

0*5152
0.5152

0.5

0.5
0.5

1.0 0.5059

15.72'x

I +-.83

13.73
26.56

4.79
18
13.67
13.68'

/3.66

/3.67 x

18.89
18.82

22.97

173'

157
154

182

162
161

229
229
229

229
229

190

190

163
163

163

163
163

163

165

163

165
163

156 2

/77

224
224

126 143



Volume of
Compound

13. Noneae-(1)

14. Nonene-(4)

15. 4Methyl-oatene"(2)

18. 4, 8-Dimot1hy1-khpten8--(2)

17. D eu,-(1)

18. Hzadeoenee(1)

19. cyclohexone

20. 14methylayolohexene.(1)

21. 1-C ylohexyl-pro pen* -(2)

0.5
0,5

0.5
0.5

0.5
0.5

0.5
0.5

0.5

0.5
04p5

0.5

0.5
0.5

0,5
0.5

0.5
0.5
0,5

Normality of
B'.B. Solution

005152
0*5152

0.5152
0.5152

0*5152
0.5152

0.5152
0.5152

0.5152
0.5152
0.5152

0.5152
0.5152

0.5152
0.5152

0.5152
0.5152

0.5152
0.5152
0.5152

Volume of
Solution
Consumed

11.81
11.28

11.15
11.06

11.28
11.05

11,89
11.70

10.47
10.46
10*75

6.36
6. 61

1879
18.72

15.45
15056

12.25
12,08
1 2 .2 9 xx

0.5152 15.2322. d-Mnthens

B.B. No.
(Found)

126X
129

126
125

128
125

135
153

116
116
120

69,9
69.9

193
192

158
160

125
124
125 XXX

159

B.B. No.
(Calo.)

127
127

127
127

127
127

127
127

114
114
114

71*4
71.4

195
195

167
167

129
129
129

116

gompouna



Compound Volume of
Compound

Normality of
B.B. Solution

Volume of
Solution
Consumed

B,*B. No.
(Found)

B.B. No.
. (Cale.)

25. 4000701h4xylo

24. 4-Cyelehexyl"
hoptene- (2)

Dioletianes

20. Pentadions..(1,3)

0.5

0.5

26. 2-Xethyl-butadieno-
(1;3) 0.5

0.5

27. Hezadione-(195)

28. Hexadinew"(2,4)

29, 2-Methyl"pentadions-
(2,4)

50. 2.3-Dimathyl-butadiene-
1,5) 0.5

31. HSplaoione-(2,4)

52. Ootadioneo(2,4)

0.5
0.5

112 1050.5152

0.5152
0.5152

0.5152

0.5152
0.5152

0,5152
0.5152

11.31

8.37

55.82
35.36

33.60

28.59
28.70

25.27
25.01

82.2

470

415
410

578XX
578 x

xx
378xx
578

3 7 0 xx
370

585

525
526

281
277

89.9

471

471
471

590
390

590
590

390
390

390

355
355

291
291



Compound Tolume of Normality of Volume of B.B. No. B.3. No.
Compound B.B. Solution Solution (FOUND) (CALC.)

Consumed

33. 4-Msthyl-heptadiene.o
(1,5) 0*5 0.5152 21.53 244 291

21.77 247 291

34. 2,2'Dimethylhexa-
diene-(3*4) 0415 0.5152 7.92 294 291

0.15 0.5152 7.65 285 291

33. 425Dime thyl--oota.
dien*a(2,G) 0.5 0.5152 17.81 193 252

36. 4wPropyl.heptadiene-
(1,5) 0.5 0.5152 16.16 178 232

0.5 0.5152 16.74 185 232

37. Dicyclopentadiene 0.5 0.5152 35.58 300 242

58. 4wPropen,.(4) A"
ootenm-(2) 0.5 0.5152 15,57 170 210

39. 4,5"Di-alpropylwocta-
dilene-(2,6) 0.5 0*5152 13.79 146 165

40o 4,5-Di-n-butyl-oe*a&
dienea.(2,) 0.5 0.5152 12.08 125 144

Te rp nes

41. Dipentene 25
218 255



Cvmpound

42. Carves*

43. Pineno (Eastman
pract.)

44. dai-Pineue (Kahi.)

45. d..GPinea.(Sch.)

46. 1444,4inOAO (Kahl.)

47. 1*4aPinene (Sob.)

48. 1-p-Pineue

49. Phellandrene (B.D.H.)

50. d-Phellandrene(Soh.)

51, lPhellandrene(Soh*)

52. Sabinene

53. Cedrene

54. Caryophyllene (B.D.H.)

55. Caryophyllene (Sch.)

Volume of
Compound

0.5

0.5

0.5
0.5

0.5

0.5
0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0;5
0.5

0.5
0.5

Normality of
B.B. Solution

0.5152

0.5152

0.5152
0.5152

0.5152

0.5152
0.5152

0,5152

0.5152

0.5152

0.5152

0.5152

0.5152

0.5152

005152
0*5152

0*5152
0.5152

Volume of
Solution
Consumed

24.95

28.28

25.19
25.67

26.37

17.69
17*61

24.52

26.81

17.99

20.28

15.88

25.54

14.60
15.61

7.06
6.92

B..B. No.
(Found)

242

255

243
248

254

171
170

236

256

173

198

155

250

121

134
143

64.8
63.4

B.B. No.
(Cale.)

235

118

118
118

118

118
118

118

118

235

235

235

118

157
157

157
157



compound Volume of Normality of Tolume of B.B. No, 3.B. No.
Compound B.3. Solution Solution (Foun&) (Cale.)

Consumed

jeb lones

56. Heptineqw(2) 0.15 0.5152 5.28 122 555

57. HepbURn8-(5) 0.5 0.5152 21.59 250 555
0.5 0.5152 21.17 250 555

58. Ootine..(1) 0.5 0.5152 12.98 142 291

59. Octino--(2) 0.5 0.5152 15.40 165 291
0.5 0.5152 14.76 157 291

60*. Ioia3.-(4) 0.5 0.5152 9.89 106 258

61. Hexadee$ne--(1) 0*5 0.5152 2.97 30.9 144

- x Titrations made by Charles W. Schroeder, M.I.T., Class of '51.

XI Values reported by Cortese, Reoe trav. Chim. , 564 (1929), obtained by a
different modification of the titration prooiaure, and recalculated in
these terms.

XII Determined by Gilbert C. Toone.



The reuIts here reported toF t 1t elthug1

in many cases, especially in the terpene and acetylene

series, this titration gives anything but the theoretical

figure, yet the restilts are fairly reproducible and with

the olefines and diolefines they approach the calculated

values in most cases. The exceptions to this latter state.,

ment appear to be such compounds as possess an active hydrogen

due to the presence of branched chains in the vicinity of

the double bonds, such as 2,4-dimethyl-pentene-(2)t this

being the only olefine with an open chain which gave marked

ly different results from the theoretical. Whether any

general rule can be established by which exceptional com-

pounds can be picked out from those which act normally cannot

be told from these results.

No aromatic compounds have been titrated because

it is known that certain labile hydrogen in such compounds

as mesitylene is quantitatively substituted by bromine with

extreme ease.

The use to which this titration has been put will

be apparent in the succeeding pages which describe the pro.

cedure for sectional division, It will be referred to again

in the discussion of specific characterization.

A consideration of other methods of dividing the 63
hydrocarbons into groups, suggested by the literature, in

dicated that the selective solvent action of certain types
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of more or less indifferent solvents might offer some hope.

The use of solubilities, generally, in organic

qualitative analysis by both Staudinger (24) and Kamm (25) acted

as a guide-post to this idea. Kanm recoamends dimethyl sulfate as

a means of distinguishing paraffins ( they are insoluble in it).(25)

Pieria acid is mentioned by Rosenthaler as being insoluble in some

aliphatic hydrocarbons, but soluble in aromatics (5). Perkin refers

to the solubility of phenol in aromatic hydrocarbons and its insolubility

in the aliphatics. (26) The similar use of levulinio acid, (27), phenyl-

hydrazine, (27), ethylene-glycol-monoacetate, (27), and furfural (27)

is mentioned in various places in the literature. These are all

reported to dissolve only aromatics. Liquid sulfur dioxide (30, 31, 32)

and ethyl sulfate (33) are reported to dissolve olefins, but not

paraffins. Bensyl alcohol has been said to dissolve naphthenes,

but not aoyolio paraffins, (34, 35), and the critical solution temp-

eratuyes of a few paraffins have been determined in nitrobenzene (38, 37,

38), and still more in aniline. (39, 40, 41, 42, 43) The use

of some of these solvents has been popular in various procedures

for estimating the olefine, aromatic, or naphthene content of

various petroleum fractions and similar products. (44, 45, 46)

Most of these solvents, together with some dozen others were

investigated, with the results shown in the table on the following

page.
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Solvent

Nitrobenzene

Aniline

Benzyl alcohol

Phenol

Pieric acid

o-Nitrophenol

Triphenyl phospha

Trimethyl borate

Ethyl carbonate

Chlorpikrin

Forra*&de, H(CO)N

Urethane, H4 CSO(C

Methyl sulphate

Ethyl sulphate

Ethyl nitrate

Isoamyl nitrite

Isoamyl nitrate

Solubilities of Types of Hydrocarbons in Various Solvents
(see paragraph 59

Petroleum Ither Hexahydrobenzene Amylene Benzene

insoluble soluble soluble soluble

insoluble insoluble soluble soluble

insoluble soluble soluble

insoluble soluble soluble
partially

insoluble insoluble soluble soluble

insoluble soluble soluble soluble

te insoluble soluble soluble soluble

soluble soluble soluble

soluble soluble soluble

IS

I1) NH2 .

soluble

insoluble

insoluble

insoluble

insoluble

insoluble

soluble

soluble

insoluble

insoluble

insoluble

insoluble

insoluble

insoluble

soluble

soluble

soluble

soluble

insoluble

soluble

soluble

soluble

soluble

Nitromethane insoluble insoluble insoluble soluble
(15M)



-Dy soI ble "is ment that the two liquids

when mixed volume for volume were completely miscible at

room temperature, or in the case of the solids, at their

melting points. Picric acid was considered"soluble"if

it gave a yellow color to the hydrocarbon at room temper"

ature.

A review of the solubilities above the line

shows that certain organic esters of inorganic oxygenated

acids have valuable selective solvent properties, that

this property becomes most specific with decreasing length

of an aliphatic chain, that the nitro group on an aromatic

ring imparts valuable selective solvent properties to

benzene, and that a saturated oxygen linkage increases

solubility, witness the change in solvent properties of

formamide caused by the introduction of the ethoxy group in

place of hydrogen to give urethane, Of these solvents,

ethyl and methyl sulphates and ethyl nitrate are the best

to distinguish aromatics, but these also dissolve amylene

and certain other low boiling olefines, although the higher

ones are insoluble. These principles suggest that nitro"

methane should have valuable solvent properties - it has

but one carbon, it has the nitro group, and it is similar

to ethyl nitrate, but lacks a saturated oxygen linkage.

The results of testing this solvent have proven 62

very satisfactory, The structure of the carbon chain has
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a very marked effect on tUe eolubility of hydrocarbons

in this solvent. This influence should be borne in

mind in the following discussion- The followiag table(page 50)

shows the solubility of a number of hydrocarbons in

this solvent,

In the 4ew1s solubility determinations on page56

the procedure used was to measure from a 1,.0 cc.graduated

pipette (or from a dropper of capillary tubing, graduated

to hold 0.1 cc.) 0.1 cc. of solvent into a glass stoppered

tube of 3.4 cm, length and 7 mm, bore. 0.1 cc, of hydro.

carbon was then added. If the critical solution temper..

ature was below 300 it was determined by uing a water

bath, if above, by using a nujol bath. The tube was

strapped to the bulb of the thermometer by a rubber band,

Agitation was constant, but not hurried. The tube used

was readily made in a few minutes by grinding a short piece

of stirring rod into a short, closed tube of the right

di amet er (Car oredum for yri7 j w, ?6t3Or ,, / 1o ,,-, e g ye /?/2

By "soluble" is meant completely miscible,64

By " insoluble" is meant that the two liquids are not

completely miscible, regardless of their partial miscibility. by

the critical solution temperature is meant the temperature
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at which the solution irst shows turbidity upon slowly

cooling to below the temperature at which both of its components

are completely miscible.

In this table and in those following the sources of

the compounds tested are giveu. Abbreviations are used as

follows:

B.D.H.: British Drug Houses, London

Buc: Dr. H. Z. Buc, Standard Oil Development Co.,
Elizabeth, N. .

C.: Dr. Ing. H. Cohen, Organische Chemische
Laboratorium, Berlin

3.: Eastman Kodak Co., Rochester, N. Y.

K.: Kahlbaum through Akatos, N. Y.

S.: Schimmel and Co., Miltitz, bei Leipzig, through
Pres. Louis 3. Watermeyer of Fri(she Bros.,
N.Y.

syn.: synthesized in the course of this work

In describing the solubility properties, the following 16

abbreviations have been used.

CS.T.: Critical Solution Temperature

Insol.: Insoluble

Sol.: Soluble

Their meanings have been earlier described(par.6f).

Tables follow on the next page.
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SOLTJBILITIES OF HIYDERQOCARBONS IN NITIROKETHANE

Liquids
Laraffinst

1. u--Hezane...(synl.)

2. .nHeptane... (E.)

3, n-Octane... (syn.)

4. 2'2,4-Trimethyl--pentane...(A.D.Little)

50 n Nozano...(C)

6 rnDecene*...()

7. 2,7V.Dimethyl ootane...(syn.)

8. n-aTetradecane...(Z)

9. Hexahydrobenzon*..i (H.W.Underwood)

10, Deoahydronaphthalene...(Newport Chemical
Works, Passaic N.., through H. W.
Underwood, 7rJi

11. Methyl cyclohexanu...(3., purified)

12. puMenthan...(l.)

13. Dimethyl eyelohexano...(C.)

14. ter.Ayl-oyelohexane. .. (Toone)

C.S.T*:106*

Insol. at 23*

I nsol. at 250

Insol. at 1050

Sol. at about 94.*5

Insol. at 230

Insol. at 23*

Insol. at 230

Insol.

Insole

at 20.

at 20*

Insol. at 230

Insol. at 230

0.0.Totl070
(on heating)

C.S.T. t72.8'*

Aliphatie Oxygenated Compounds:

15. Methyl n-butyl ether...(z.)

16. Ethyl n-butyl other...(3.)

17. Ethyl isoamyl *ther...(Toone)

18. di-n-Butyl ether...(E.)

Sol. at -17*

Sol. at -150

Sol. at -150

Insol. at 20*
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19.

20.

Olefines:

21. Pentenem(1)...(syn.)

22. Pouteueuu(2)...(Bus.)

23. Axyleu....(L., tech.)

24. Hexen.-(l)...(syn.)

25. 4.Me thyl-pentenI.(l) ... ( syn.)

26. 4Methyl..Pentel(2). (syn.)

27* , tee(1)... *(syn.)

29. Hepten.-e(2)...(syn.)

50 * 2,4--Dimethyl-pentene..(2)... ( Yn.)

31. Heptenem()...(syn.)

32. Octene-(2)...(K.)

33. 4..Methyl.heptene-(2)*..(syn.)

54# Diisobutyleue...(H.S.Davis)

35# Noneno..(1)..(syn.)

36. 4-Methyl-.ootene-(2)...(syn.)

57.

38.

39.

40.

41.

42.

4,5u.Dimethylwmheptene..(2)...(syn.)

4,6-uDImethyl--hepton.'-(2),.. (ayi.)

40,5,5--Trimethyl-hezxeoe-(2)...(syn.)

Nonene-(4)...(syn.)

Decene-(1)... (syn.)

4-.Butyl..otone.(2)...(syn.)

di~n-*Amyl ether...(B.)

diewiso--Amyl ether...(Z.)

51

Insol. at 250

Insol. at 20*

Insole at 40*

Insol. at 400

C.S.T.:18*

Inol. at 70*

Insol. at 250

Insol. at 75*

Insol. at 70*

Insol. at 25*

G.S.T. at 66.9*

C.S.T.:64.7*

C.S.T.:64.7*

Insol. at 250

C.S.T.:80.7*

Insol. at 259

C.S.T.:85.7*

Difficultly sol.
in boiling CHgNOB
at 101*

Insol, at 100*

C.e.T. :97.9*

CoS.T.:88.2'

C.S.T.:84*

Insol. at 100*

Insol. at 107*



43v

44.

45.

46.

Cyclic

47.

48.

49.

50.

51.

Triisobutylne...(G.Rigby)

Cetene...*(ayn.)

Tetraisobutylene...(G.Rigby)

3mothyl-elcosene-o(2) or (3)
together with 3-ethyl-oetadecene-
(2) or (Z)#..(W.Z.Messer)

In1sol.

In sol 1

Inad.

at

at

at

1070

1200

120*

Insol, at

Olefi nas:

Cyclohexeno...(.)

1-Methylwcyelohexene... (3.)

Allyl-cyclohexaue...(syn.)

4-Cyclohexyl-pentene-(2)..*(syn.)

4--Cyolohexyl.hsptene--(2) ..(syn.)

52. Pineue...(3., praet.)

55. 1--Pinee... (N.)

54. d-Pinene...(N.)

55. p-OPinene...(S.)

56. Sabineno...(S)

57. Limonene...(laboratory stock)

58. Dipentene...(H.)

59. Phellandrene..(B.D.lH)

60. Caryophyllene.. .(B.D.H.)

61. Cedrene...(B*D.H.)

Diolefines:

62. Pentadiene-m(5)...(.CO*) )

63. Hexadieno--(2,4)*..(F.Cortose)

C.S.T.:52*

Insol, at 25*

C.S.T.:74.5*

Insol. at 106*

Insol. at 100*

Ino, at 65*

C*S*T. :81.9*

C.S.T.:75.8*

C.S.T.:70*

C.S.T.: abt. 520

Insol. at 209

Insol. at 200

C.S.T. :37

C.S.T.:85*

Insol. at 1050

Sol. at -20'

S*C*T.:--8'
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Actnes:

74. Pentine"(1)...(Addison)

75* Heptin*-(3)...(syn.)

78. Oetine..(1)...(syn.)

77. OetIne-(2)...(syn.)

78. Nonineo.(4)...(syn.)

79. Hexadecine..(1)..,(syn.)

Aromatics:

80. Benzene.---"(laboratory stock)

81. Toluene...(laboratory stock)

82. o-Iylene...(E )

85. -*ee..E)

84. p-.Xylene...(ZO)

85, Ethyl.benzsne...(student preparation)

86. .-Propyl.benseue... (i.)

Sol. at -17*

C.S.T.:23.8*

Sol. at -170

8.T :--2.5*

C.S.T.:45.4*

C.S.T.:92*

Sol.

Sol.

Sol*

Sol.

Sol.

Sol.

Sol.

at

at

at

at

at

at

at

-20*

-200

I-20*0

--20*
-20*

200

-17*
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Z..Mothyl-pentadiene-(2,4)...(F.Cortese)

Diallyl...(F.Cortes*)

Hep tadienem(2,4)... (sy3.)

Octadiene--(2f4) ... (syn.)

2,2-Dimethyl--hexadiene-(3,4)... (syn.)

4.Methyl-hoptadienea-(1,5)...(syn.)

4..Propyl-heptadieno--(1,5)...(syn.)

4,5-.Dimethyl-octadiene--(2,6)...($yn.)

4--Allyl-octOne--(2)...(syn.)

4,5-di-n-Butyl-ootadiene-(2,6)...(syn.)

C*S.T.

C.S.T.

C.S.T.

C.S.T.

C.S.OT.

C.S.T.

C.S.T.

C.S.T.

C.S.T.

Insol.

*+5*
: 0

:17.20

:20.*

:52.9

:76.8*

:78.3*

:82.4*

at 103*



87.

88.

89.

90.

91.

92.

93.

94.

95.

98.

97.

98.

99.

100.

101.

102.

103.

104.

105.

108.

107.

108.

109..

110.

Pseudocumene...(stock room)

Mesitylene...(stock room)

Hydrindene...(K.)

u-.Butyl-benene. .. (3.)

s e o..But yl-bensene. .. (3 )

ter. Butyl-beniene...(K.)

p-Cymne.. (k.3.Schneider)

rn-Diethylo-benzene...(M.)

p.-Diethyl-bensene... (3.)

Tetrahydronaphthalene...(Newport Chem.
Works, Passaic, N.J., through H. W.
Underwood, Jr.)

ter, -Amy4bl*ben e... (3. )

Ph.nyl-cyclohexane...(3)

Styrone...(3.)

Ph4CHTCH.C3H7 (n) .. (Prof# J.B.Conaut,

through E.H.Huntress)

Ph.CH=0(CHv ) . (,T.B.Conant)

Ph.CHuC(CHMes).. .. .(B.Conant)

Ph.0(Me):C(CHKe*).*..(J.B.Conant)

Phenyl--aetylens... (3.)

Dihydrouaphthalene...(3., praot.)

Dimer of 1.phenyl-butadione-(it5)...
(M.3.Botts)

Diphenyl-nothane... (student preparation)

PhSC-CH.Me...(W.*.Higbee)

aftethyl-naphthalene..*(3., praat.)

P--Methyl..naphthalene... (., praot.)
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Sol* at 200

Sol. at 200

Sol. at -is*

C.S.T.t+4*

C.S.T.:-'l*

Sol. at -170

O.S.T. :.i4'

C.S.T.:.5*

C.S.T. :.5*

C.S.T. :15.5

C.S.T.:25.5'

Sol. at -100

Sol* at .210

Sol. at -18*

C.S.T.:55.9*

C.S.T.:48.9*

Sol. at "189

Sol* at -150

C.S.T.:26.5*

Sol. at -240

Sol. at -.18

Sol. at .170

Sol. at -170



111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130,

1,6-Dimethyl-naphthalene... (C.)

ALuisole.. *(3.)

Phenetole.,..(3.)

o-*Cresyl methyl other...(Stoek room)

m-Creasyl methyl ether#,,(Stoek room)

p-Cresyl methyl other...(C.)

Benzyl methyl .ther...(3.)

Resoroinol dimethyl ether...(Kr)

o-Cresyl ethyl other...(E.)

mrCresyl ethyl ether...(K.)

n-Butyl phenyl ether...(3.)

Eugenol methyl ether...(3.)

Isoeugenol methyl ether...(Z.)

Safrole...(3.)

Isosafrole...(3., pract.)

Phenyl isoamyl ether...(T. Farnum)

Diphenyl ether...(3.)

Dibonzyl ether... (E)

L-Naphthyl methyl ether...(3.)

p'Naphthyl isoamyl othor...(E.)
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Sol. at -150

Sol at 20'

Sol. at 200

Sol. at -180

Sol at -180

sol. at -.190

Sol. at -.170

Sol* at -15'

Sol. at -.180

Sol. at -19'

Sol. at -170

Sol. at -17*

Sol. at -170

Sol. at 20'

Sol. at -17

C.S.T.:23.7'

Sol. at 20'

Sol. at 20'

8016 at -17'

C.S.T.: -



Solids

Nonm-aromaties:

131. Laurone...(R.)

102. Kyristone...(S.P.Mulliken)

155. Stearone...(S.P.Mulliken)

134. Cetene...(syn.)

135. Hexadecin.-(1) ... (syn.)

136. Dioyclopentadiene...(O., purified by
G. Thomson).

137. Camphene...(B.D .H.)

Aromatics:

158. Durene...(i.)

139. Hexamethyl-benzene... (3.)

140. Hexaethyl-benxene... (3.)

141. Octahydroanthracene... (C.)

142# Dibenzyl*..*(3.)

143* p',p'tDitolyl...*(L.V.*Peakes)

144. PhMC-OHPh...(C.B.Wooeter)

145. Totraphonyl-othylene... (y.M.arnum)

146. Diphenyl.,.(3.)

147. Naphthalene...(Stook room)

148. 2,o-Dimethylunaphthaleue... (C.)

149. Anthracene...(Stock room)

150. 9*Isoamyl.anthracene...(H.T.Gerry)

151. Diphenyl ether...(Z.)

152. Neroline...(K.)

C.S.T.:110*

Insol. at 1500

Insol. at 1300

Insol. at 20*

C.S.T.:92*

C*S*T*:60*

C.S.T.:76.5*

Sol. at 100*

Sol. at 1000

Sol. at 830

C.S.T.:75.8*

Sol, at 500

C.S.T.8:69*

C.S.T. t2*

Sol. at 1000

Sol. at 51*

Sol# at 46*

C.S.T.:61.86

Sol. at 100*

Sol. at 200

Sol* at 20*

Sol. at 180
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SOLUBILITIES OF HYDROCARBONS IN ANILINE

Paraffins:

1. Petroleum ether

2. n-*Hexans...(Oyu.)

5. n-Octane...(syn.)

4. 2,2,4-Trimethyl-pentane... (A.D.Little)

5. n-Decane..,(3.)

6. Diisoamyl...(ayn.)

7. n-*Tetradecane... (z.)

Naphthenes:0

8. Hexahydrobenzeu...(H.W.Underwood, JTr.)

9. Hexahydrotoluene... (s.)

10. Dooahydronaphthalene...(H.W.UnderwoodTr.)

11. p*#Mentbaneo..(E)

Olefines:

12. Amylene...(z., tech.)

13. Hexene..(1)...(Byu.)

14. 4..Methyl-penten6-(2)...(syn.)

15. Heptanef(1)...(syn.)

16. Heptene- (2)...(syn.)

17* Heptene..(3)...(8yn.)

18. 4-wMethyl-hexene-.(1)...(syn.)

19,. 5*Methy1--hezene. (1) ... (syn.)

-neol. at 200

C.S.T.:64.5*

C.S.*To:I66.56

C.S. T .077.5*

Insol. at 55*

C.S.T.:77.2*

Insole at 600

Insol. at 20*

Insol. at 200

Insol. at 200

Insol. at 35#

Sol. at 200

Insol. at 20!

C.S.T.:41*

Insol. at 200

C.S.T.:28*

C.S.T.:39*

C.S.T.:28*

C.S.T.:52
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20.

21.

22.

2.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36

37.

38.

Diolenf1es ad Acetylenes:

59. Pentadiene -;(1"3)...(syn.)

40. Diallyl...(.oortese)

41. Hepta4iene-.(24)...(ayn.)

42. Heptine-o(1)4..(syn.)

43. Octadiene.(2,4)...(syn.)

2,4-Dimethyl-pentene-(2)...(syn.)

4.-Me thyl.-hop tone-(a) ... ( syn. )

Dilsobutyleneyw,(Syn.)

Nonene--(1) ... (syn.)

Nonen..(4) ... (syu.)

4a'Methyl-.Oeten*.-(2)... (syn.)

4,5-Dime thyl-heptene--(2) ... (syn )

4, 8-Dimethyl-heptene.. (a)... (syn.)

4.5,5-Trimethyl-hexene--(2)... (syn.)

Dooene-(1)... (syn.)

4.Butyl-o*tons-,(2)...(syn.)

Cetene... (syn.)

Cyclohexene...(* )

1..Methyl-oyelohexene..(1) ... (I.)

Allyl-acyclohexane.. (syn.)

4a.Cyclohexyl--pentene.-(2)...(syn.)

4--Cyclohexyl-heptene-.(a)...(syn.)

Pinene,..(E., tech.)

Sol. at -20*

Solo at -200

Sol* at -180

Sol. at 200*
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Insol. at 2O

0.3.T. :32.7*

0.*.T. :42*

Insol. at 250

*S*T*:400

C*S.T.:450

0.3.?.:50*

C.S.T.:52*

0.S.T. :55.4*

C.S.. 52*

CS*.T*:48*

C.S.T.:65*

Insol, at 20*

Sol. at 200

Sol. at 200

0.3.T. :8.0

C.3.T.:57*

C.S.T. :440

Sol* at 200



44.

45.

46.

47.

48.

49.

50.

51.

52.

4-Methy1-heptadiene-(1,5) ... (syn.)

2 2-Dimethyl-hexadiene-(3,4)...(syn.)

Octins-(i) ... (syn.)

Nonine- (4)...(syn.)

4,5u.DimethylwootadieneO.(2,6)...(Synl.)

4'.Propyl-hoptadiene-(1,5)...(syn.)

4-Allyl-octene- (z)... (syn.)

4,5-di-n-Butyl-ootadiezie-(2,6)... (syn.)

Limonene...*(.)

Aliphaticeothers:

53# Xthyl other...(stock purified)

54. Methyl butyl ether...t(.)

55. -Butyl other...(E.)

56. Isoamyl ether...(X.)

Aromaties:

57. Benzene...(stock)

58. Toluene...(stook)

594 Xylene...(stock)

60. 3thyl benzene...(student preparation)

61. p-Cymen... (A.E.Schneider)

62. Tstrahydronaphthaiene...(H.W.Underwood,3r.)

63. Diphenyl-methane...(Student preparation)

64. Phenetole...(3.)

65, Diphenyl-oxide... (m.)

C.S.T.:12*

C.S.T.:-14*

Sol* at -250

Sol. at 55*

0.S*T*: 31'

0.s.T. :29.7*

C.S.T.: 32*

C.S.T.:65*

Sol*. at 35*O

Sol*

Sol.

sol.

Sol*.

Sol*.

sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

at

at

at

at

at

at

at

at

at

at

at

at

at

200

20*

20*

200

200

20*

200

20'

200

209

200

20*

209

x Results by Gilbert 0. Toone in the course of work in his
course in Advanced Qualitative Organic Analysis in 1929-50.
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SOLUBILITILS OF HYD iOCARBOQTS IN DIiE:.TlHYL SULFATI

Petroleum ether...(stook)

Kerosene...(stock)

2,2,4--Trimethyl-pentane...(A.D.Little)

Amylene

Decene-(1)

Heptadecone-(8)

Benzene

Toluene

lylene

Insol. at 200

Insol. at 200

Insol. at 100*

Sol. at 200

C.S.T.:129*

Insol. on warming
to 1000

Sol. at 20*

Sol. at 200

Sol. at 200
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5.

6.
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8.
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SOLUBILITI2S OF -&IYD ROCAR BON IN DIETHYL SULFATE3

Aromatics:

i. Benzene...(stock)

2. Toluenu...(stock)

5. Iylene...(stock)

4. Pseudocumene... (stock)

5, Mesitylenu... (stock)

6.

7.

8.

PO *Cmene*..(stock)

Diphenyl-methane...*(student preparation)

Anthracene... (stock)

9 Triphenyl-methane... (3.)

10. Tetraphenyl ethylene...(JFarnum)

11. Tetrahydronaphthalene...(H.W.UnderwoodIr.)

12. Diphenyl ether#*#(:&*)

Paraffins:

15. Petroleum ethor...(stock)

14, Kerosene...(stock)

15. n-Hexano...(syn.)

16. n-Oatane...(syn.)

17. 2,2,4.Trimethylpentane...(A.D.Little)

Sol* at 200

Sol. at 200

Sol. at 209

Sol* at 20*
color)

Sol. at 209
color)

Sol. at 200

Sol. at 20*

Difficultly
warming

Sol. at 200
color)

Difficultly
warming

Sol. at 20*

Sol. at 20*

(orange

(purple

sol* on

(yellow

Sol. on

Insol. at 200

Insol. at 200

CS.T.:69

C.S.T.:'P9

C.8.T. :73*
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Diisoamyl...(syn.)

Vaseline...(stook)

C.S.T.

Insol.
ing

Insol.
ing

20. Paraffin...(stock)

Naphthones:

21. Hexahydrobenzene...(H.W.Underwood,.r.) Insol.

22. Decahydronaphthalene...(H.W.Underwood,.Tr.) Insol.

Unsaturates:

23. Amyleno...(stoek)

24. Herene..(1)...(syn.,Tech.)

25. 4'-Methyla-penteue-(2)... (syn.)

26. Hepeneu(1)...(ayn.Tech.)

27. Heptene-(2)...(syn.)

28. 4-Methyl-hexene-(1)... (syn.)

29. 5-Methyl--hexene-(1)... (syn.)

30. Ootene-(2)...(E.)

31. 4--Methyl.heptene-(2)...(syn.)

32. Diisobutylene...(H.S.Davia)

33. Nonue"-(1)...(asyn.)

54. 4.-Msthyl--octene-(2)...(syn.)

55# 4*5-oDimethyl--hepteue--(2)...(syn.)

38. 4,86Dimethyl-haptene-(2)...(syn.)

37. 4,5,5'Trimethyl--hexone-(2)...(syn.)

38. Decene-(1)...(syn.)

39. 4--Butyl-octone--(2)...(syn.)

:900

on warm-

oa warm-

at 200

on warming

Sol* at 200

C.S.T.:10*

C.5.T.:22w

C.S.T.:8*

C.S.T.:14*

C.S.T. :4-5*

C.S.T.:186

0.8.T. 12.

C.S.T.:37*

Insol. at 250

C.S.T.: 38*

C.S.T,:48*

C.S.T.:468

C.S*T.:48*

C*S* T*: 41

C.S.T.:49*

C.S.T.:70*
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41,.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Ethers:

56. I-Butyl ethar...(X.)

57* Isoamyl thr.., (Z. )

Geteue,...(W.E.Messer)

2,4Mothyl-.nonadeeene-.(1)...(Msser)

Allyl-cyclohexane...(syn.)

4-Cyclohoxyl-ipentene**(2)...(syn.)

Piiene...(stook, tech.)

Pentadiene-(1, 3)...(syn.)

Heptadiene"'(2,4)... (syn.)

Oetadiene-.(294)...(syn.)

Octine-*(1)...(syn.)

2.2,.Dimethyl-hexadione-(3,4)...(syn.)

4.-Methyl-heptadiene-(1,5)...(syn.)

4,5-.Dimethyl-octadionoa.(2,6)...(syn.)-

4-Allyl-octone-(2)...(syn.)

4--Propyl-heptadiene-(1,5)...(syn.)

4. 5-dl-a-.Butyl-octadi ene..(2,6)-(syn.)

Hexadeocine-(1)...(syn.)

Sol# at -15*

O.3.T. :-a11

13

Insol. at 1000

C.S.T. :112'

C.S.T.:16*

C.S.T.:57*

Sol. at -150

Sol, at -200

Sol. at -180

Sol. at -20*

Sol. at -209

Sol. at --18

C.S.T. :-5

C.S.T.:1*

C.S.T.:54

C.S.T. :26

C.S.T.:78*

C.S.T.:79*



SOLUBILITIES OF HYDROCARBONS IN B4NZYL ALCOHOL

Paraf*ins:

1. Petroleum ether...(stock)

2. n-Hexane...(syn.)

3. n-Heptan*.,.(B.)

4, ne-Ocane...(syn.)

5. 2,2,4-Trimethyl-pentane...(A.D.Little)

6# n-Deeanso..(g,)

7. Diisoamyl...(syn.)

8. n-Tetradecane... (E.)

Naphthenes:

9. Cyolohexane... (H.W.Underwood,3r.)

10. Hexahydrotoluene...(e.)

li. p-;Menthane...(3,)

12. Deoahydronaphthalene...(H.W.UnderwoodJr.)

Insol. at 20*

C.S.T.:57*

Insol. at 20*x

C.S.T.:54.5*

C.S.T.: 75.6

Insol. at 50*

C.S.T.: 71.9

Insol. at 70*

sol. at 200

Sol. at 300

Sol. at 50*x

Sol* at 200

x Results by Gilbert C. Toone in the course of work in his course
in Advanced Qualitative Organic Analysis in 1929"50

xx H. R. Batchelder, in the course of Advanced Organic Qualitative
Analysis, 1928-29.
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ior the solubility of hydrocarbons in sul.wuric acid znd their

color reactions with it, see the specific characterization section.

In general it may be said that acetylenes are completely miscible with

sulfuric acid (d:l.84) and aromatics are not thus miscible when the

acid is slowly added to the hydrocarbon surrounded with an ice bath,

then shaken and allowed to warm up to room temperature. The tests

made with sulfuric acid were carried out in the small test tube wi th

0.1 cc. of each reactant, as previously described for other solubility

tests, p-e- rP aD4 rol 13*.

The solubility tests here described appear to make it possible Gd
to divide the hydrocarbons into groups, largely on the basis of their

miscibility with equal volumes of various solvents at various temp..

eratures, according t their molecular weights. Solvent propertLes

alone, however, are not sufficient to make a clean*.cut division. For

example, in general, aromatic hydrocarbons are soluble in nitroipethane

at far lower temperatures than non--aromatic, but heptine - (1), ethyl-

isoamyl ether, and simIlar compounds are soluble at #1710 in this solvent,

These compounds ean of course be readily distihguished from the aromatics

because of their far lower gravity4

Thinking first, then, of a method of distinguishing liquid aromatic 69
hydrocarbons from other liquid species, it may be said that if the gravity

ct the compound is less than 0.84 it is not aromatic, if above, it may be

aromatic, but not necessarily. The lowest densities reported in the tables
20 20

fa- aromatic hydrocarbons are : mesitylene, d : 0.856; p-cyuene, d2:0,85V;

4 ei7yp-/ta e, : 0.8 5'H



u-octyl-benzened 16: 0.849, except for 1-phenyl- hexene-(5), reported

d .:0.84, which is probably considerably in error. This gives ample
4

opportunity for errors in the determination of density without affectm

ing the decision as to the type of compoun& If the density lies between

0*84 and 0,87 the hydrocarbon my be an aromatic with a saturated side

chain. It cannot be any other type of aromatic, as a glance through the

tables will show. It might equally well be a terpene, or some other

cyclic compound. The terpenes are not soluble in nitromethane below

U10, as the critical solution temperatures show. If the way in which

solubilities change with structure be studied from the tables just given,

it will be evident that a conjugated diolefine should be more soluble

in nitromethane than an isomer whose unsaturations lie fqrther apart.

Phellandene is a conjugated terpene. It has a eritical solution temparature

in nitromethane of 370. This being the case, it may be said that if the

hydrocarbon boils below 2000 and has a density lying between 0.84 and 0.87

and is not soluble in nitromethane below 250 it is not aromatic ( it may be

a terpene), The cyclohexyl acetylenes have densities betweem 0.84 and 0.87.

These compounds have not been handled in this work but it is probable, by

compariaDna, that their solubilities approximate those of some aromatics of

similar boiling points. Apparently all acetylenes are conpletely soluble

in concentrated sulfuric acid (d:1.84) at room temperature, whereas aromatic

hydrocarbons are not miscible with sulfuric acid under these conditions,

provided the side chains are saturated, The development of color or partial
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r1le Li I! in i-thL61. 0a 6e 5 th.'iki Lo Cdu -Lt i c i'bil i in

this description. It is thus possible to remove the cyolohexyl

acetylenes (and allenes, if they were found soluble in nitrometbane)

from the aromatic group. Other groups are removed from the aromatics

20
by similar properties. Thus, perhydrophenanthrene, d 20 : 0.933, is

placed apart from the aromatics because of its insolubility in nitro-

methane. The sesquiterpenes are removed from their isomeric aromatic

hydrocarbons on the same basis.

Of the liquid hydrocarbons remaining, the others (included

in this Genus because of their failure to respond to the tests of the first

eight genii of Mulliken, "Identification of Pure Organic Compounds") are

soluble in two volumes of hydrobromic acid (d:l.48) or om volume of sul-

furic acid (d:1.84) at 0, and in general are thrown out of solution from

the latter solvent in thei original state by dilution with water. The be-

havior of these compounds toward hydrobromic acid is a reaction with which

the writer is unfamiliar as far as actual laboratory experience is con-

cerned, but which has been described to him by George W. Rigby. For de-
(47)

tails his Ph.D. thesia shou3d be consulted. The desirability of a phase

including solubility in hydrobromic acid lies in tIb fact that the etI*rs

of tertiary butyl alcohol (and probably of other alcohols) dissolve in

sulfuric acid, but at once react to give diisobutylena etc. as a separate

layer, making this test unsuitable as a means of distinguishiig ethers of
(47)

tertiary alcohols . Hydrobromic acid, on the other hand, under the con-

ditions here described holds these ethers in comp3ete solution at 00 no
(47)

second layer being foxmed . The ethers of secondary and primary

alcohols are provided for on the basis of their
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oustomary solubility in sulruric acid and rejuvenation on dilution,

the exceptions being provided for by the hydrobromic acid procedure,

The ethers may thus be removed from the other hydrocarbons.

Of the compounds remaining, the terpenes, the acetylenes, the 71

cynic olefins, and the diolefines (whose unsaturation is no more widely

separated than in the diallyl configuration) are considerably more

soluble in aniline than the olefines, paraffins, and napkthenes. The

difference in solution temperatures which exists here may be employed

in dividing the former group from the latter. In the diolefines whose

unsaturation is separated in the molecules more widely than in diallyl,

each double bond must necessarily act independently toward bromine.

Since the bromide-bromide titrations previously described showed no olefine

whidh substituted and added a total of more than 2.6 atoms of bromine,

and no diallyl homologue which added less than 3.2 atoms of bromine, and

since the latter type diolefine undoubtedly adds less than those in which

the double bonds are falther apart, the remaining diolofines may be separated

from the olefins by the addition of more than 3.25 atoms of bromine per
A

molecule, The impossibility of using a bromine titration/alone as a means

of dividing these two groups is readily seen by noticing the divergence, in

some cases, extreme, between the theoretical and the found bromide-bromate

numbers. This is particularly true of the acetylenes and terpenes.

Of the groupsremaining, i.e. the olefines, the napthenes, and the ft

paraffins, the first is distihguishable from the last two by addition of
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Batchelder, V. Schneider, G.C.Toone, and the writer, on a number of

paraffins and napothenes has shown that in no case tested has suf-

ficient substitution taken place to give values even approaching

one half of the normal value for eikosane. The compounds tested in-

elude 3-methyl--pentane, nowhexane, n-heptane, n-ooctane, 2,2,4-trimethyl.-

pentane, n-decane, 4iisoamyl, n-tetradecane, hexahydro-benzene,

hexahydrotoluene, and hexahydm-p-cymene.

There are thus left, the napKthenes and the paraffins, A glance at ;7

the rather inadequate table of solubilities in benzyl alcohol shows that

this solvent can be used to distinguish between these two types of compounds.

The napthenes are much more solAble in this solvent.

Ti-is series of properties is, in brief, the basis of the procedure, 79.

given in the following pages, for the sectional division of the hydrocarbons.

A detailed written description of the scheme would be altogether too

involved to be of any value whatsoever. It is best presented in the fonn

of the chart given later. It need only be said that the temparature limits

both for boiling points and solubilities in various sections appear very

arbitrary. They have been selected, however, in an attempt to give the

greatest possible margin of safety. A single example will suffice,

Phellandrene boils at 171-20 and has a density of 0,852 at 200. It 75
is a conjugated diolefine, and therefore probably one of the most soluble of

the terpenes. Tertiary amyl benzene boils at 189--900 and has a density of

0.866 at 22/4. It is probably one of the least soluble of the aromatics

boiling around 1900. .In nitromethane phellandrene gives a C.S.T. of 370,

tertiary- amyl-benzene a C.S.T. of 13.50. Neither of these compounds

were purified in this work, but used as obtained from the British Drug

Hous.s and from Eastman, respectively. The pure compounds would proably
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show no loier solution tem4peretures (see discussion

in the specific characterization seotion concerning

aritical solution temperatures in nitrobenzene of
Per4$I94 135

the paraffino). A dividing line of 25* for the

critical solution temperature in nitromethane of

hydrocarbons boiling between 1600 and 1900 has there-

fore been set en this basis. Compounds in this

kboiling point range soluble in nitrothethane at 25*

are aromatics (or compounds otherwise provided for),

those insoluble in nitromethane at 250 are not aro-

matics. his provides for the highest boiling uem-

bers of this group. The lower boiling aromatics are

still more soluble in nitromethane than the higher

boiling, and of the lower boiling terpenes, probably

satinene, boiling at 163-40, is one of the most sol-

uble. his has a C.S.T. in nitromethane of 520. This

temperature therefore provides also for the lower

boiling compounds of this boiling point range.

The specific manner of carrying out the 76
( POrayaph G3)

solubility tests is that given in the foregoingand
(pqg 5/6)

in Test 922, following the tables (except for the test

with hydrobromic acid, in which 0.1 ca. of hydrocarbon

and 0.2 cc. of acid are used).

The hydrocarbons are divided into three di- ;P7

visions, solid (at 00), liquid (at 00), gaseous (at 200).



The solids are further subdivided into two groups,

the first containing principally non-aromatics, the

second containing principally aromatics. The liquids

are further subdivided into six seotions, the first

containing principally aromatics, and their very close

relations, as the fulvenes, the second containing the

aliphatic ethers, the third containing the cyclic un-

saturates and the acyclic unsaturates of a higher de

gree of unsaturation than the olefines. his last

group therefore contains diolefines, acetylenes, ter-

penes, and cyclic olefines. The fourth section con-

tains the acyclic olefines, the fifth the naphthenes,

and the sixth the paraffins.

The method of using this sectional division

chart, which follows at once, can best be shown by

specific illustrations. In the illustrations reference

is made to the specific characterization of the co-.

pounds. The discussion of this is in the next section

of this work, and the procedure will be found in the

tables. ,he illustrations are taken solely from a

"Report on the Testing of a Tentative Scheme for the

Qualitative Analysis of -ydrocarbons proposed by R.L.

Wakeman" by Gilbert C. Toone, January 10, 1950, written

for the advanced course in organic qualitative analysis.
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Olight changes have been made in the wording of these

illustrations in order to make it conform to the final

scheme given here. No change has been made which

violates any experimental result or conclusion, the

changes have been made merely for the sake of clarity.

The illustrations follow the scheme.
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Reagente

The solvents and reagents used have been

prepared as follows:

1. lNitromethane -- Eastman, pure.

2. Aniline - Stock material allowed to

stand with potassium hydroxide (stick) and then dis-

tilled, the first third of the distillate being dis-

carded and the next, constant-boiling,third being used

in these tests.

3. Benzyl alcohol -- Eastman, pure.

4. Hydrobromic acid -- colorless, d: 1.48.

5. Sulfuric acid -- colorless, d: 1.84.

6. 0.5 N. bromide-bromate solution -- 56 gas.

of 0.?. potassium bromate and 200 gma. of C.P. potassium

bromide were disablved in 4 liters of distilled water

and thoroughly shaken. Standardized against 0.25 gm.

of purified aniline.

7. 0.2 N. thiosulfate solution -- 100 gms.

of C.P. NaSaO 3 .5H.0 were dissolved in 2 liters of dis-

tilled water, thoroughly shaken and standardized against

0.5 gma. of C.P. potassium dichromate.

8. Dimethyl sulfate -- Eastman, tech., shaken

with 10% sodium bicarbonate solution and dried with

oalcium chloride.



9. Diethyl ulfate -- purified as dimethyl

sulfate.

Note: -- these last two solvents have been

abandoned in the final procedure.
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KEY TO TE CliiaR

The Tables of Properties are listed in three

Divisions, - A, B, and G.

Division A contains compounds which are solid at 00.

See the chart on page 76.

Division B contains compounds which are liquid at 00

and boil above 200. See the chart on page 81. The temperatures

at which solubilities in various solvents should be determined are

given for various boiling point ranges as follows:

Nitromethane 77

Aniline 78

Benzyl Alcohol 79

The density dividing line for determining whether

an unsaturated is cyclic or acyclic is given for various boiling

point ranges on page 80.

Division 0 contains compounds which are gaseous

at 20*. It is not subdivided and therefore has no chart.
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Tlp erta . f j!n itrLEmta.ni

in Nitromethane.

If the OCmpound

boils between

Determine its

solubility in CH NO ata a

20 and 40,0

40* and 7011

700 and 1300

1300 and 1600

160* and 1900

1900 and 2200

220* and 2500

250* and 2800

0*

15*

100

400

550

70*

851above 28011

-77-

00



in Aniline.

If the ocmpound

boils between

Determine its

solubility in aniline at

700 and 1300

1301 and 1900

1900 and 2401,

2400 and 2850

151

300

above 285 1 601,



Temperatures for the Determination of Solubility

in Benzyl Alcohol.

If the compound

boils between

20* and 7010

700 and 1300

Determine its

solubility in G HCH OH at
6a

200

500

5001301 and 19010

above 1900 700

-79-w



The i)ensity Dividing Line Between Unsaturated

Oyclios and Acyclios.

If the compound

boils between

20' - 40*0

40' - 700

It belongs in Div. B,

Sect. 4 (if it is unsaturated)

if it has a lower

density at 200/40 than

0,70*

0.73'

700 - 1300

1300 - 190'

0.780

0.800

1900 - 300* 0.830

-80-
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The following illustrations of the way the

divisional chart is used are taken from work done

by Gilbert C. Toone in his graduate course in

Organic Qualitative Analysis. An abridged edition

of the tables was used for the selection of the

specific compounds.

The illustrations are taken from Division B.

This is the most difficult part of the chart, that

part dealing with Division A being used similarly.
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SECTION 3, DIVISION B

Seotlonal tests and results

State at 00 liqgid
B.P. 102
S.G. 0.726

Sol*. HSO* at 00 reacts violently
Sol. HBr at 00 insoluble

Possibi2lAies of similar 1o /ding point
B.P. S.G.

1. 3-ethyl-pentadiene-(l, 2) 96.8 0.728
2. heptine-(1) 99.5-100.l 0.731
3. hept*-ine 0,H1a 103-4 0.831
4. ethyl-propyl-acetylene 105-6 0.740

Specific Tests

Ammoniacal AgNKs white precipitate
Hg salt; test 926 M.P. 8.5-5V.0

Test 926 is a specific test which identifies
the unknown beyond doubt*

STYRE SECTION 1, DIVISION B Time 1 1-2 hours

Sectional tests and results

State at 00 liquid
B.P. I46*
S.G. at 200 0.911
Sol. CHxN0 at /0 soluble

Possibilities of similar boiling point
B.P. S.G.

1. p-xylene 138 0.860
2. m-xylene 139.2 0.866
3. phenyl acetylene 141.6 0.930
4. 0-xylene 142 0.873
b. crotonyl ether 143-5 0.870
6. styrene 146 0.905

Specific testa

Test 902; H 304 polymerizes
Test 903; fHNO soluble

All but styrene are eliminated by the specific
gravity.
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SECTION 4, DIVISION B

Sectional tests and results

State at 00
B.P.

Add. Bra
Formula VNM 450

Sot . C, 4 fs &, -t

liquid
169-170

unsaturated; .08 ce.
less than 450

fso Lu dde

Possibilities of similar boiling points
B..

1. decene-(l) 172
2. triisobutylene 177.8

Specific tests

O.S.T. CaH*NH*
B.B. no.
Hg salt; Test 927

440

M.P. 81-820

The Hg salt is a specific test for decene-(l).

SEXAHYDO-p-CYNENE SECTION 5, DIVISION B Time 1 hour

Sectional tests and results

State at 00
B..

t t0

Add, Bro
Sol. C.HCHOH at 00*

liquid
1660

saturated
soluble

Possidlities of similar boiling point

lo dekanaphthene
2. oCterpene tetrahydride
5. (" terpene tetrahydride
4. hexahydro-p*cymene

B-.?
160-2
160.2

164
abt. 170

Specific Tests

None

1 and 2 eliminated oy S.G.
Not enough data to identify speciticallyt

84

S.G.
0.745
0. 754

P.I.
1.4383

86

S'G.
0.781
0.783
0.793
0.795

Time a 1.2 hours-D-ECFM-(I)



TETRADECARE SECTIOIT 6, DIVISION B

Sectional tests and results

State at 00
B.P.

jot. in G. at 200

Add. Br,
Sol. CHCHOH at 70*

liquid
2500
0,763

saturated
inso luble

Possibilities of similar boiling point
B.P. S.G. R.I.

I. tetradecane 252.50 0.765 1.4459

Specific Tests

M.P. 6.00

Physical constants show that unknown is tetradecane.

884,.DI.-n-BUTYL-0CTADIENE-(2,6) SECTIUN 3, DIVIaON B

Time 2 hours

Sectional tests and results

State at 00
B.?.

50(in _.G. at 200

AIn. 3s34 aO
A -A/ -Dr

liquid
253*

ineolblobut attacked

lvi >4,0
Possibilities of similar Doiling point

B.?.
I. 4,5-di...n-propyl-octadiene.(2,6) 221

2. 4..cyclohexyl-heptene-(2) 240

5. sesquiterpenes 250-80
4. 4,5-di-n-outyl-octadiene-(2,6) 252

(

s.G.
u.780

25.4 vac.)
0.836

(25.4 vac.)
0.904.*922
0.795

(25.4 vac.)

Specific Tests

C.S.T. (O.H.N,)
B.B. IO.

540
145

5 is eliminated by the S.G.
4 is indicated by the B.?.
4 is inaicated by the B.B. no.
The unknown is the di-butyl-diolefine.
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M.B.
5.50

Time 1 1-4 hours



BUTYL ETHER SECTION 2, DIVISION B Time 3 1-4 hours

Sectional tests and results

State at 00
B.P.
S.G. at 200
*e*- Ol. Hasl 'l tlit X
Sol. HILSO, at 00

liquid
161-136 0

solete
SOlUble

Possibilities of similar Doiling point
B.P.

Zw ethyl hexyl ether 134.7
2. butyl ether 141
3. trimethyl glycol

dimethyl ether 140

S.G.

0.769

0.840

Specific tests

None

3 is eliminated oy the S.G.
The odor indicates Dutyl ether* A dinitrobenzoate
derivative would prove this. It was considered
vnnecessary to make this derivativei

1-1ETHYL-CYCLOEEXENEP.-(1) SECTION 3, DIVISION B

Time 1 5-4 hours

Seotional tests ana results

State at 0*
B.P.
S.G.o
4d&. Br8
Sol. CH5NHa at *0
S ol. HaSO at 00

Sol. HBr at 00

PossiDilities of similar boiling point

l. 4-met hyl-hep tadiene-(1,,b)

Z. heptine-2)
3. 2,5-dimethyl-hexadiene-(1,5)
4. 1-methyl-cyalohexene-(1)

liquid
ill .5-11a*
0.834 v
unsaturated; .75 0.0.
so luDle
insoluble
insoluble

B.P
110

111
113-
111-.

. S.G.
0.728

(25.4 vac.)
0*743

4 0.751 (20)
2 0.802

86

89

90

40



specific Lest$

Sol. HSO4 at 250
B.B. no.
C.S.T. (C.H.NHg)

insoluble
120
below 00

2 is eliminated by H*SO 4 test at 250
1 and 3 are eliminated by the specific gravity.

LIMONENE SECTION 3, DIVISION B

Sectional tests and results

State at 00
B.B.

Time 2 1-2 hours

liqui
179-8

S.G. at 20* 0.866
,SOl. CHsNO* at 25* insol

,y Add. Brs unsat

Possiblities of similar boiling point
B.P. S.G.

I. sylvestrene 176-7 0.851
2. *or-limonene 176.5 0.843
3. terpinene 179-82 0.855
4. i-limonene 181-2 0.844
5. terpinolene 183-5 0.855

A
00

uble /-, Aff
arated QA

R.I.
1.4774
1.4743
1.4846
1.4727
1.4823

S.R.P.
650
1250

Specific tests

Br8 derivative
R.I.
S.R.B.

no results
1.4771 (17)
103.50

The specific rotatory power shows that the unknown
is limonene* "he other constants seem to indicate
sylvestrene4
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Methods of Speoific Characterization
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iaZQQ L

A number of reactions for the specific identification of

various types of hydrocarbons have been investigated. Of those tried,

only a few have been thought really valuable and investigated beyond a

preliminary test. The procedure followed in developing this part of the

work was to give a cursory examination of a number of possible methods

and then to investigate more carefully only those procedures which after

a hurried examination offered hope of developing into quick methods cap-

able of being applied by one who was not possessed of any high degree of

specialized technique. This consideration is of course necessary in order

to develop a procedure of any value whatsoever as a general qualitative

scheme. The rather hasty discarding of a number of possibilities finds

its explanation in these remarks. The writer feels confident, however,

that certain of the procedures not here carefully investigated offer real

opportunity for further investigation. It was felt wisest to developin

this work, the most promising procedures. Unfortunately, the lack of

time necessitated failure to investigate other valuable methods.

The use of benzoyl hydroperoxide to titrate unsaturated hydro- 193
(see Prqr,?j7

carbons has been referred to earlier. It is reported that the glycols

may be prepared from the oxides formed in this reaction. (i) From the

reaction products of several titrations attempts were made to obtain the

benzoyl or 2,5-dinitro-benzoyl esters of the glycols corresponding to the

oxides fornmed. lexene (1), amylene, heptene (1), and cetene were here used.

Hydrations of the oxides were attempted by means of both dilute alkali and

dilute acid, and esterification attempted by a Schotten-Baumann reaction

with benzoyl chloride, and by refluxing with 3,5 dinitrobenzoyl chloride.
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The titrations were run as earlier described$ several

runs were made in glacial acetic acid, some by evapo-

rating nearly all of the chloroform, from a slightly

warmed bath, by auction, and some by dilution of the

chloroform with glacial acetic acid and water. In all

of these attempts either the benzoate or the 30,5.
Ok 2 4 t phif tejroac

dinitrobenzoateAwas expected; Quantities varying from

0.5 to 1.0 cc. of hydrocarbon were used, and a large

excess of benzoyl hydroperoxide* Universally no ester

was obtainedv

following this. several attempts to prepare

aromatic esters of the glycols by heating the dibromides

of the olefines with the corresponding silver salts

were made without succeSs. In these experiments

silver benzoate, silver para nitro benzoate, and silver

3,5-dinitrobenzoate were prepared and added in excess

to the dibromide of various olefines prepared from one

oc. of hydrocarbon. Various solvents were used; ethyl

alcohol, amyl alcohol, toluene, xylene, and glacial

acetic acid4 The time of refluxing was varied from

two to ten hours; The various hydrocarbons used were

amylene, hexene-(l), and heptene.(1}. It was thought

that perhaps the insolubility or the silver salts in

the solvents chosen explained the failure of these

90A



attempts. it was therefore thought to try thallium

salts, some of which have been reported as soluble

in many organic solvents. (0). hallic and thallous

dinitrobenzoates were prepared from both the metal

nitrates and the metal carbonates, and portions dis-

solved in a pyridine solution of 1,E-dibromopropane,

(prepared by the absorption of propylene, from iso-

propylalcohol, in a carbon tetrachloride solution of

bromine). A very slight precipitate was formed after

a considerable period of boiling and no ester could be

found. benzene and ethyl alcohol did not dissolve

either of the salts of thallium.

It is a remarkable fact that these esters 94b
are so much more difficult to prepare than the di-m

acetates, which may be obtained

see oPex/ aoo-g
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with two and a half hours refluxing of the dibromide with silver acetate

in acetic acid solution. (5)

Thus, cetene glycol was prepared by this latter process, fol-

lowed by saponification of the resulting ester. The saponification re-

quired one and one half hours. This glycol, however, refused to give

readily a crystalline dinitrobenzoate by the method of Tseng, (6) (although

the dinitrobenzoate of ethylene glycol was readily prepared by this

method. This latter compound melts at 170.3 - 170,.60 corrected, (6) and

gives an O-naphthylamine addition product by the method of Reichstein (7)

which, without purification, melts at 181-4). Because the entire process

of obtaining the dinitrobenzoate from'the hydrocarbon requires about nine

hours no further attempts were made to crystallize this ester of cetene

glycol or to prepare other similar esters.

According to the literature nitrosochlorides of various olefines,

diolefines, and terpenes have been prepared in a crystalline state. Most

of the olefines give only unstable compounds. (8) In some cases what was

once supposed to be the nitrosochloride has since been shown to be hydroxyl-

amine hydrochloride. Schmidt (9) has prepared the nitrosochloride of tri-

methyl ethylene. A number of attempts to prepare this compound using tech-

nical emylene, amyl nitrite, and acetic acid, or nitrosylchloride from

sodium nitrite and hydrochloric acid, failed. Likewise attempts to pre-

pare the nitrosochlorides of diallyl and limonene gave only gums. Similarly

several attempts to prepare crystalline nitrosates of diallyl, amylene,

pinene, and limonene by means of liquid nitrogen tetroxide, prepared both

fromcopper and nitric acid, and by heating lead nitrate, previously dried

at 1400 over a week-endgave nothing but gums. In some of these experi-
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ments a trace of crystalline material sometimes appeared, especially if

the gum was extracted with carbon disulfide, in which it was not soluble,

and the solution then evapor ated,. However, not enough material could in

any case be crystallised to get a melting point, Undoubtedly the use of

nitrosyl chloride as a reagent in the preparation of derivatives of cyclic

olefines and diolefines of all kinds offers a valuable means of identifi-

cation. The necessity of using ethyl nitrite as a reagent, however, in-

stead of the rather unsatisfactory amyl nitrite tried here, coupled with

the uncertainty of its reaction with olefines made it seem desirable to

postpone further work with this reagent at this time. Unfortunately,

time has not permitted a return to this investigation. The writer feels

confident that a systematic investigation of its usefulness would be val-

uable.

A variety of experiments were made inattempts to prepare molec- 97

u1Ar compounds with olefines and mercury salts. Mixtures of one cc, of

common glacial acetic acid, about one gram of mercuric acete.te, and one cc.

of hydrocarbon ellowed to stand at room temperature for three hours gave

the following results on neutralization with sodium hydroxide (neutral to

phanolphthelein).

Cetene - liquid, solidifying to solid, M.P. 69-710.

Technical Amylene - nothing.

Hexene (1) - heavy oilwhich would not solidify in a freezing

mixture with scratching.

A number of other experiments varying the amounts of acetic acid 98
and mercuric acetate, and either diluting with water or neutralising with

caustic gave with amylenehexenie (1), and heptene (1) heavy oils, soluble

in ether, but which could not be crystallized on cooling with !. freezing
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with hexene (1), after diluting the acetic acid solution with water and

letting it stand for at least twelve hours, white, flaky crystals appeared

which looked the same in all cases and did not melt but began to carbonize

at 2240, In two of these cases, once with amylene and once with hexene

(1), an oil also formed. Probably the crystals were of basic mercuric

acetate. Diallyl gave neither an oil nor a crystalline precipitate, but

considerable heat was evolved after adding it to the acetic acid solution

of mercuric acetate. This reaction appeared unsuitable for specific

characterization and was abandoned.

According to Henry (j.) an acid solution of mercuric sulfate 99
gives a yellow-orange precipitate with trimethyl ethylene. This is said

also to apply to ethylene, propylene, and butylene. A few drops of amyl-

ene were added to a solution of mercuric sulfate in dilute sulfuric acid.

A yellow precipitate formed at once, increasing in volume on standing a few

minutes. It did not melt, but decomposed on heating, finally getting en-

tirely black,

A few drops of diallyl were boiled in alcohol solution with 0.10 /00
gms. of picric acid. On crystallization only picric acid resulted. Like-

wise T.N.T. and T.N.B. gave no molecular compounds with diallyl.

According to Bruson and Calvert (11) the addition of thiocyanogen /01

to isoprene and dimethyl butadiene (using seven or more grams of hydrocar-

bon) gives crystalline products with definite melting points which may be

used to identify these diole fines. To a solution of sodium thiocyanate

in glacial acetic acid was added one cc. of hydrocarbon and the requisite

amount of bromine inacetic astt. The solution was kept cold and in one

case allowed to stand one and a quarter hours, in another, overnight.
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After dilution the yellow precipitete was filtered, extracted with

benzene, and precipitated with petroleum ether. Diallyl and hexa-

diene-(2,4) were used. In both cases only an insignificant amount

of precipitate was obtained.

Chlorosulfonic acid added to amylene at room temperature /0i

or in freezing solution reacted vigorously, producing a black tar

which gave no promise of yielding anything crystalline after treat-

ment with phosphorous pentachloride and para toluidine. When hexene

(1) was diluted with petroleum ether and treated in a freezing mix-

ture with chlorsulfonic acid,reaction evidently occurred slowly be-

cause of darkening and increased viscosity of the acid, which was

insoluble in the ether, but on evaporation of the ether, treatment

of the residue with ice and ammonium hydroxideextraction with ether,

and evaporation of the latter, only a slight amount of gum remained.

The solid insoluble in the ether is ammonium at Aniline

similarly gives its hydrochloride or JJu/pate).

Sulfuryl chloride does not react at once with technical 103

amylene, but after mixing and standing with it for a minute it re-

acts explosively. The amylene reaction is similar. These reactions

have not been further investigated.

The action of various polymerising agents on three iso- 134.

meric hexadienes showed the following results, where + and - indi-

cate respectively that polymerization did or did not ensue on addi-

tion of a few drops of hydrocarbon to a trace of the reagent.
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Dially:

Cold ZnCl -

Cold SnClA -

Cold AlCl + , with formation of brown-red

solid polymer, yellow on addition of ethyl

alcohol, same on heating with ethyl alcohol.

Hexadiene-(2,4):

Cold SnCl + , with formation of red, viscous

liquid; sarae on addition of ethyl alcohol;

vigorous heating with alcohol gives light

brown gum.

Cold ZnCl -

* + when warmed gently by a free fl e,

with brown-red color. When warmed wit h ethyl

alcohol leaves a heavy iniscible light yellow

oil.

Cold PC1 + , with vigorous warming, red-yellow

liquid.

Cold PCIS -

+ on heating, yellow to golden-red clear

solution. Addition of ethyl alcohol gives a

clear yellow solution.

Cold FeCla + , with formation of green-brown gum,

black on heatiqg, same on boiling with ethyl

alcohol. Cold addition causes heatirg.
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ijid syrupy PQ -
0 4

+ hot, nearly colorless on

addition of ethyl alcohol.

Repetition of this last experirant yielded

a light yellow-green color after shaking

15 minutes. No heat evolved.

2-Methyl-ventadiene-(2,4)t

Cold ZnCl

- + when warmed by a free fl~ae, brown

color. Ethyl alcohol on heating ytelds a

41heavy, immiscible, light yellow oil.

Cold Sn14 + , with formation of broin limpid

liquid, slight amount of solid. On warming

turns brown-black. Addition of ethyl alcohol

leaves deep brown-black gum on heating.

Cold Fe01 + , with heating, light green-yellow

liquid.

Cold PC1 +, ?,

No colorizing, slight warming can be detected

by placing test tube against cheek. No color

on heating.

Cold PC15 -

+ on heating, red-black. Gives rust-

colored solution with ethyl alcohol.
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Vold srp P4+,

Yellow-brown-red color slowly appears

on shaking for several minutes, Heating

develops after two or three minutes.

Repeated and checked.

The reactions here given indicate that it might be / 0

possible to use selective polymerizing agents, or agents which

cause action of some sort with certain structures and not with

others. It would be possible to distinguish the three hexadienes

above described on this basis, for instance, as the table shows.

But the chemistry of what happens here is so vague, and the pres-

ence of traces of impurities frequently makes such a vast differ-

ence, that it was felt wisest to try to develop some more certain

means of characterization.

In an attempt to characterize olefines, cetene was -09
treated with hypobromous acid and the reaction product then

treated with dinitrobenzoyl cihoride, but no solid ester was ob-

tained. A portion of the bromohydrin was treated with boiling

aqueous-alcoholic ammonia and then picric acid, but no picrate

of any nitrogen compound was obtained. It had been hoped that

in the one case the 3,5-dinitrobenzoate of the bromohydrin, in

the other case, the pierate of the bromo-amine or a substitution

product might be obtained as crystalline derivatives. Cetene

was used as probably the most unfavorable case. Further work was
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neglectedi, n.ot because tio rieauc-Lioas offerd no ihope, but for

lack of time. It is felt that the preparation of compounds

corresponding to triethanol amine is entirely possible, and

these latter can undoubtedly be characterized through their

picrates. Further study of this reaction is recommended.

The action of sodium sulfide and sodium thiopheno-
(A1)

late on olefine dibromides has been investigated, in the hope

that sulfides or thiophenyl ethers might be obtained which

might be further identified. Sodium sulfide offers no promise,

but thiophenol, although no positive results have as yet been

obtained, gives an immediate precipitate of sodium bromide in

an alcoholic solution of sodium with propylene dibromide. It

is recommended that this reaction be further investigated.

The preparation of mercury derivatives of certain / 1

monosubstituted acetylenes has been described by John R, Johnson.

(12) These derivatives giver definite melting points without

exploding. A list of some of the acetylenes from which he

prepared such derivatives, together with the melting points of

the derivatives follows:

AetylenIP.r Mercury Salt

Chloroethine 1850 (dec, at 1950)

Bromoethine dec. 153-50

Propine-(l) 203-40

Butine-(l) 162-30
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3,3-dimethyl-butine (1) 91-20

Hieptine (1) 610
0

Decine (1) 83-4

Phenyl-ethine 124, 5-1259

3-Phenyl-propine (1) 106.5-107.50

4-Phenyl-butine (1) 84.5-850

41-lethyl-phenyl-ethine 199-2020 (with previous
darkening)

41-Methoxy-phenyl-ethine 207-90 (with previous

3-Cyclohexyl-propine (1) 1040" darkening)

3-Phenoxy-propine-(l) 120,5=1210

Furyl-(2 )-ethine 118-1186S

5-Bromofuryl-(2 )-ethine 175-70

To an ice cooled solution of 3 cc., of 1essleris reagent 113

(prepared by Melcher's assistant by dissolving 115 grvms red,

pure, HgI2 and 80 grame pure KI in 500 cc. distilled water, add-

ing 500 cc, 6 N. NaOH, and filtering after standing) were slowly

added, with stirring, three drops of hex-adecine (1) dissolved

in 1 cc. of reagent alcohol. The precipitate was filtered immed-

iately and after washing dissolved in about 6 cc. of hot benzene,

boiled with decolorizing carbon and filtered. Transparent crys-

tals separated, M.P. 94-50. Another experiment dissolving a

little hexadecine (1) in three times its volume of xylene and

using a larger volume of alcohol showed that the precipitation
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can take place in the presence of this hydrocarbon.

Pentine-(l) similarly gave its mercury salt, M.P.
0

11845-9 .

Because the preparation of acetylenes from 1/4
dibromides and sodamide appears to be a valuable reac-

tion (s) it seemed advisable to seek to apply it to

the specifie identification of olefines with the double

bond in position (1) which do not have side chains on

the second carbon atom. This group comprises about one

fourth of all of the possible (known and unknown)

olefines.

A bromide-bromate titration was run with

0.5 ec. of olefine according to the procedure given in

paragraph 50. About ten co. of petroleum other were

then added to the titration bottle, thoroughly shaken,

then separated and dried with sodium sulfate. The

petroleum other solution of the dibromide was poured

away from the sulfate, the sulfate washed twice with

petroleum other, the other evaporated off by an air

blast, and the dibromide heated under a reflux in a

small flask with about two grams of finely powdered,
0

fresh sodamide. An oil bath held at 150w160 was used //6

as the source of heat. The heating was continued for

fifteen minutes. At the end of this time, the flask
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was immersed in a freezing mixture and slowly and cautious-

ly treated with a solution of 5 co. of H01 (1.19) in 20 co.

of water. The flask was shaken until no solid remained

undissolved. The bottom, aqueous layer was withdrawn by

a pipette (connected to an aspirator), the acetylene washed

twice with 20"25 coo. of water, and then precipitated as its

mercury salt, as in paragraph 31. Beasne, ethyl acetate,

and petroleum other were variously used as solvents for the

reorystallization of the precipitate.

This procedure is the one finally adopted, and

described later on page 52+as Test 927. It was developed

by Charles W. Schroeder, M.I.T., 1931, after preliminary

work on the part of the writer. The melting points of

the derivatives thus far prepare by this procedure are

listed on page 104, paragraph 121. Of those listed, the

molting points of all but the derivatives of pentene-(l)

and hepteaem(l) were determined by Schroeder.
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It should be mentioned that since sodamide causes

rearrangement of disubstituted acetylenes to true acetylenes,

(g) it may be that the procedure given would also give deriv-

atives of olefines with the double bond in position two. Two

other factors enter into the likelihood of this latter reaction,

however. The one is that sodamide shows a marked tendency to

react with dibromides of olefines with the unsaturation in on

the chain as does the zinc-copper couple; i.e., it splits out

two atoms of bromine to regenerate the olefine. G. C. Toone

has applied the first procedure given (using xylene) to heptene-

(3) and failed to get any precipitate. It is probable that the

rearrangement of triple bonds in position three to position one

is so slow, that even if enough acetylene (as heptine-(3))

should be formed to give a derivative on rearrangement it will

not so rearrange under the time limit of this test. The action

of olefines with the double bond in position two is a question.

There is, however, sufficient difference between the boiling

points and other constants of olefines of the same carbon skele-

ton containing the double bonds in positions one and two to pre-

vent confusion if the same derivative is formed by the same test.

It had been hoped to apply this test to olefines with 119
the double bond in position two by treating the dibromides of

these olefines with slightly in excess of the theoretical amount

of alcoholic potassium hydroxide necessary to remove the first
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molecule of hydrobromic acid, and refluxing the solution for

a few minutes, After this first molecule of acid had been

removed, the bromo-olefine obtained by dilution with water

was to be treated as usual with sodamide, the procedure from

this point continuing as for olefines with unsaturation at

the end o f the chain. This pro cedure was to be applied in

case the simple procedure above, without the use of alcoholic

caustic, failed to give derivatives. Lack of time precluded

the possibility of trying this on a small scale, although in

the preparative work later described, exactly this procedure

was run, according to the methods of Boirguel. (,.)

It was thought well to discover whether this pro-

cedure might be applicable to diolefines with unsaturation

at the end of the chain. Accordingly about 15 grams of diallyl

were brominated and refluxed in xylene solution for four or

five hours with two and a half times the theoretical amount of

sodamide. The resulting solution after treatment with water

did not give anything boiling at the boiling point of hexa-

diine-(1,5) (870). Accordingly the first ten cc. of distill-

ate were collected and precipitated with cold Nessler's reagent

in ethyl alcohol. A white precipitate, insoluble in benzene

and ethyl alcohol was obtained. It did not melt at 2700, but

began to decompose at 1970. On rapid heating it flashed. So

little precipitate was obtained that the attempt to use this

procedure for diolefines was abandoned.
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6y Test 92?,/a9e 524,
The derivatives thus far prepared afe given in the

following table:

ELTIN POINTS OF KiRCURY DERIVATIZES OF TFIN S

Lp of HE Salt

Pentene-(1) 118-90 x

Hexene-(l) 93-40

Fleptene-(l) 60-10

4-Methyl-hexeneo-(l) 87.5-8. d

5--Methyl-hexene-(1) 88-90

4,4-Dimethyl-pentene-(l) 108,5-120

Octene-(l) 79-800 x

Nonene-(1) 68-90

Deoene-(1) 81-20

Hexadecene-(1) 95-60

x Prepared only fromthe acetylenes.

These compounds were recrystallized until their / 2

melting points remained constant; in some cases several sol-

vents were used, no change in melting point being noted, accord-

ing to the solvent used.

An alternative procedure which can probably be applied 12 3

not only to mono but to disubstituted ethylenes and acetylenes

and also to allenes depends upon the hydration of either the

acetylene or the allene, by means of an acid solution of mer-

curic salt, to the corresponding ketone, and the condensation of

this ketone with 2,4 dinitrophenyl hydrazire to give a crystallirm
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hydrazone, It is hoped that the hydration oIf acetyleneo

will occur so largely in one direction that the hydrazone

may be freed by crystallization from any isomer that may be

present. This reaction has been applied to hexadecine (1).

Its hydration occurred readily in two or three minutes arL

the condensation with dinitrophenyl hydrahin, immediately.

The resulting compound, which is probably the dinitrophenyl-

hydrazone of methyltetradecylketone, melted at 880 after two

recrystallizations. The exact procedure applied follows:

Three drops of hexadecine (1) were added to a

round bottom long neck flask and shaken for five minutes

with three cos. of sulfuric acid (3:1 by vol.) which had been

warmed with mercuric oxide. After shaking, an equal volunD

of water was added and the fatty, solid, precipitate extracted

with two 3 cc. portions of ether. The ether was evaporated

fromthe ketone in a small beaker, five co, of boiling ethyl

alcohol containing 0.10 gms, of dinitrophenylhydrazine were

added, and the solution boiled for a few seconds and cooled.

After addition of a few drops of water a yellow precipitate

separated which was filtered off, and after drying and recrys-

tallizing twice from ethyl alcohol melted at 87.5-88.50. After

one more recrystallization it separated in fluffy needles melt-

ing at 88.2-8870, and after another it crystallized in tufts

of needles melting at 88,1-88,30,
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The proce2.:re ad.opte for the Ipoaration of a

similar derivative from olefines was the same as this, after

the preparation of the acetylene by the use of sodamide ac-

cording to the method already described for mercury deriva-
( Porar, 115.4

tives, That is, the dibromide prepared from o2ne-half to

one cc. of olefine was treated with sodamide, then acid, and

then sulfuric acid (3:1) containing mercuric sulfate, and

after shaking and rinsing with water, with an ethyl alcohol

solution of 2,4 dinitrophenyl hydrazine. In these treatments

the acetylene was not removed from the flask in which it was

formed. A long stemmed dropper was plunged beneath its sur-

face and used to remove the aqueous layer. This made prac-

ticable the treatment of smaller quantities (0.5 cc,) of ole-

fines than would otherwise have been possible. Unfortunately,

the emount of precipitate of 2,4 dinitrophenyl hydrazone formed

was sufficient to recrystallize only in the case of heptene (1).

The melting point of the precipitate thus obtain d from heptene-

(1) was 70,5-7l,5 , from 5 methyl hexene (1), 86-700

This procedute has not been further.developed because 1A.S

of lack of time, It warrants considerable investigation. Be-

cause of the inadequacy of the experimental work it has not been

included among the tests at the end of the tables.

For many of the tetrasubstituted ethylenes, and it may j127

prove applicable to other types as well, the pinacoline rearrange-
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ment gives a means of derivative formation. The glycol

car be prpered from the dibromide of the olefine by the

intermediate preparation of its diacetate by the use of

silver acetate in acetic acid solution. The blycols then

undergo the pinacoline recarrangement when refluxed with

dilute sulfuric acid, and the corresponding pinacolines

may be identified through the dinitro phenyl hydrazone.

No tetremethyl ethylene was at hand, but to test 128

the promi se of such a procedure, 0.25 gmis, of pinacone

(which could probably be obtained from0.5 cc. of olefine)

was refluxed for fifteen minutes with ten cos. of 6 N. hydro-

chloric acid, extracted with ether, washed, and added in

ether solution to 5 ccs. of boiling alcohol containing 0.10

gms. of 2,4-dinitrophenyl hydrazine. After boiling for

five minutes this was cooled, treated with a few dropo of

water, and the precipitate obtained recrystallized from alco-

hol, M.P. 122-30. While this particular glycol was not pre-

pared from the olefines, it has been earlier shown that the

glycol of cetene can readily be prepared in good yield by the
(PqraJyrQA 9,.)

given procedure. A Undoubtedly pinacone could be similarly

prepared, especially as R. L. Berry has shown in the course of

his B. S. Thesis, 1930, that tetramiethyl ethylene readily gives
oar 9rphs /2 -IR8,

its solid dibromide.4Is The data just mentioned,-may be set down

in the form of the following table:
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u.,of 2,$ 4-",i it ro -

0 1 B.0P'sKetone nhenv1 hvcdrazone

( HaC)2C:C(C a)a 71-20 (HaC)a Co( CO),C1 3  122-30

(H3C)2 O( 2 )2 ,s9 H: Ca, 85-6 (11 3C)2c*( C 2 .( CO). C%86-7

H3C.(CI 2)4.CH:0 T2  94-5 IC.(C 2)4( CO).0CHi 70.5-1,5

KFC.(CH2) 3*CII:CH 2  274-5 HSC.(CH2)30( CO).C1a 88.0-8,5

In the characterization of unsaturated hydrocarbons /.30
the bromide-bromate titration offers a veluable means of deter-

mining the molecular size of an unknown compound, as well as its

degree of unsaturation. The method of running this titration

adopted in this work has been given earlier, in the part deeling
( PrqjrO, $ 50.)

with methods of group division. A Tables of results obtained on
(Pq'ye 38)

several compounds are given there, also. A Unfortunately, lack of

time, and in some cases, sample, prohibited running but one

titration with certain compounds. From the degree of repro-

ducibility of results in other cases, however, it is felt that

these single results are very little in error, especially as

they are very close to the expected values. This titration is

of particular value in the series of acyclic olefines where it

is only occasionally the case that the olefine does not add
analytical

very close to the calculated amount of bromine, The tables list

the "bromide-bromate numbers" reported in this work. It might

be observed that conjugated diolefines added the theoretical

amount of bromine by this titration,whereas diolefines of the

diallyl configuration (except diallyl itself, which was not .
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(P 3)
titrated in this work, but which, titrated by Cortese, gave prac-

tically the theoretical value) added from 0.77 to 0.89 of the

theoretical amount of bromine. Whether this is a rule cannot be

said from the limited number of titrations here made, but it is

at least an interesting observation that should be borne in mind

while seeking to identify diolefines.

It may be mentioned in this connection, that after sev- /

eral months of standing most of the diolefines prepared in this

work were redistilled before having their constants determined.

Judging from the distillation curves, the odor of various fractions

of the distillate, and the amount of residue left behind, of the

samples which had been standing in glass-stoppered bottles the

diallyl-type diolefines had oxidized far more than the conjugated-

type.

The colors developed by the action of sulfuric acid on

highly unsaturated acyclic hydrocarbons appear to be quite indie-
(see 7est 9.R9-2&3)

ative of the type of compound. . The test is carried out as other

solubility tests, in the small tube earlier described. The tube

is kept ice cold and 0.1 cc. of cold concentrated (1.84) sulfuric

acid is added to 0.1 cc. of the hydrocarbon. The tube is shaken,

removed of the ice bath, and allowed to warm up to room tempera-

ture. The results obtained are given in the following table,vaye /

Acetylenes go completely into solution inthe acid giving a cb ar

solution with a deep-red color and are reprecipitated on dilution

with water in the form of a pleasant, ketone-odored oil. Allenes
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are violently attacked in a similar manner but give pasty non-

transparent solutions. Conjugated diolefines are vigorously

attacked in the cold giving a red intersurface; on warming they

form a thick red paste which on dilution with watar leaves a

heavy red oil in suspension. Diallyl type diolefines are much

less attacked than those previously mentioned; they frequently

form only unstable, colored emulsions with the acid and on dilu-

tion with water they leave a light yellow oil on top of the

aqueous layer. The tables of reactions obtained in this work

follow on the next page.
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TABLE OF THE COLOR RMACTIONS OF 0.1 cc. OF COLD HYDROCARBON WITH 0.1 oc. OF
SULFURIC ACID (d*.l.84) See par. /32

Hydrocarbon

Allyl-eyclohexane

4-Cyclohexyl-pentene
-(2)

4-Me thyl-heptadi ene
(1,5)

Color at the
Intersurface

Very slight
yellow

Yellow-brown
ring

Red ring

4,5-Dimethyl-octadiene- Same as No. 3
(2,8)

4-Propyl-heptadienew(1,) Yellow-red

4..Allyl-o ten.- (2) Yellow-red

No.

1.

2.

RemarksAppearance A
after
Shaki6

Yellow-
golden emul-
sion which
quickly breaks

Immiscible.
Yellow oil on
top. HOS0 4
colored golden

amber

Red, viscous
emulsion
formed with
difficulty,
separates on
standing

Same as No. 3

Pasty, yellow-
red emulsion

Red emulsion
fored with
difficulty

Amber oil thrown
out

Same as No. 3

Light yellow oil
thrown out

Light brown oil
thrown out

Appearance
after

Dilution

Light
yellow oil
thrown out

Light yellow
oil thrown
out. Color in
HmSO4 destroyed

SO formed

SO& formed

4.

50
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No. Hydrocarbon

4,5-Di-n- buty1.
oetadiene- (26)

Pentadiene.w(l 5)

Heptadiene-(2 4)

Octadiene-.(2s4)

2,2..D ime thyl.
hexadione-(3,4)

Octine-(1)

Octine"(2)

&

Color at the
Intersurfa ce

Slight yellow

9.

10.4

S11.

12.

13.

Appearance after
shaking

Immiscible9,HOSOA
becomes yellow-
brown.

Slight shaking
gave deep red

paste

Rod

Red

Red

7.0

Viscous red
paste (on cool-

ing)

Red paste

Formed a solid
red mass very
rapidly

Red

Orange

Heavy, deep red,
perfectly clear
solution. Odor
like heptyl
alcohol.

Deep red,
perfectly clear
solution

Same as No. 15 Same as No. 13

Appearance
after

Dilution

Light pink
Liquid
thrown out

Not much
affected.
Same light
pink solid

formed

Red oil
thrown out

Red oil
thrown out

Vaseline-like
grease and
solid in
tube. No oil
thrown out

Red oil thrown
to top of
HBS0 4 , with
odor like
heptyl alcohol
and aldehyde

Light oil of
pleasant,
ketone-like
odor thrown
to top of
HOSO4

Same as No. 13

Reacted
vigoroudy
on addit-
ion of
HRSO'

8.

The ol
formed
did nd
cling
to the
tube.

Remarks

144 Nonine-(4)



Hydrocarbon I

Hexadeoinew(1)

Color at the
Intersurface

Same as No. 13

No. Appearance
after

Shaking

Same as No.
13

Solid w.
pleasant odor,
precipitated,
filling the

tube

Appearance
after

Dilution

15

Remarks
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as Iaeans of identification f the parffi,

their critical solution temperatures in aniline have frequently

been determined. These values have been determined for all of

the pentanes, hexanes, and heptanes. However, it must be

observed that the solution temperatures in aniline are consid-

erably above room temperature (of. the tables, Div. B, Sect. 6,

for their exact values), and frequently they are above the

boiling points of the paraffins, as is the case with ali of the

hexanes, except n-hexane, whose boiling point (89 ) and critical

solution temperature in aniline are coincident. This introduces

the difficulty of requiring an apparatus for this determination

which will hold in the paraffin at a temperature above its

boiling point. While this is not necessarily a severe obstacle,

it is a drawback in trying to use the very simple solubility

tube earlier described. Also, duplication of resalts at tem-

peratures around 70 is more difficult than when the
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'eture i ear ta oL te rL and m tcro arn a

few degrees between the solution temperatures of isomers, a small

error in determination of these temperatures is more serious than

at first appears. (10.91) Some work has been done replacing ani-

line by nitrobenzene. Timmermanns in studying a series of solu-

tion temperature curves has determined the values for n-hexane

and nitrobenzene. (16) These are given in the following table and

shown graphically in the plot.

Nirobgezn 19.2 25.13 29.06 32,79 35.65 42.71 48.13 51.03 55.74

5.00 ll50 14.0 16.10 17. 18.70 19,20 19.20 19.2

Nitrobenigne 65.79 70.28 72.27 80,53 82.14 84.14

COLT- ,17,70 15.5O 13*9 5.80 -o.2P homogeneously crystall-
izes at -2.00

Erskine has determined the critical solution tempera- 13+
at cOoroxirnately eq4al weights

turesA of several paraf fins fractionated out of petroleum. His

values are given in the following table:

C.S.T. in Nitrobenzene
0Mnud (Er skine) (2)

Isopentane 31,250

n-pentane 24.59

Isohexane 24.059

n-hexane 14080
0

Isoheptane 18.05

n-heptane 11.50
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Whle thevalue r - h-exanie is ob)-iously vwrone,

being much lower than that given by Timuermanns, yet the re-

sults indicate that there is a possibility of differences in

solution temperatures between isomers - especially when simi-

lar differences in aniline are remarked. These temperatures are

far easier to duplicate than those obtained by using aniline,

for they are near 20 . It-has been found possible in this work

to check Timennanns to within a few tenths of a degree, using

the test tube previously described, 0.15 ac. of paraffin, and 0.1 coc.

of nitrobenzene. (The value 19.80 checks the value 20.00 of

Kobnstam and Timermanne (17) even more closely than the original

value of Timnermanno (16). From the curve obtained by Timer-

manna (16) it can be seen that a considerable error in measure-

menrt of the liquids, in the flat portion of the curve, woul&

cause hardly any change in the temperature found. This penmits

measuring them into tbo tube e ither from a graduated oxe cc.

pipette or from a graduated capillary dropper.

The critical solution temperatures of a few paraffins

in nitrobenzene have been determined in the course of this work

and are given in the table on the following page.
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Critical Solution Temperatures of Various Paraffins in Nitrobenzene
(see Paragraph ,36 )

Paraffin B ZP. D. o.n .T. in C2HSN0

n-Heptane 98-90 0.684 (20/4) 1.388 (20) 18-90

2,2,4-Trimethyl pentane 98-9 0.692 (20/4) 1.392 (20) 29-30

------ ---------------------------------------------------------(tech:2

2,7-Dimethyl octane 159-60* 0.728 (18/4) 1.409 (18) 25-6*

27.5 (tech. COHBN02 )

4,5tDimethyl octane 181*5-2.5 19-20

----------------------------------------------------

2,2,4-Trimethyl pentane 98-9* 0.892 (20/4) 1.392 (20) 29-30*

3,44Dimethy1 hexane 118f49 0.717 (25/4) 1.404 (25) 13-4

n-Octane 124-5 0.705 (18/4) 1.399 (18) 14-5



These values are all valuable as means of specific

characterization, especially in such cases as n-heptane and 2,2,4-

trimethyl-pentane, where the boiling points are identical, but

where the solution temperatures differ by 10 degrees. These values

were determined using nitrobenzene which had been steam distilled,

dried with calcium chloride, and distilled from an ordinary distilling

flask, the constant boiling portion being collected. The steam dis-

tillation is unnecessary. 0.15 ca. of hydrocarbon and 0.1 cc. of

nitrobenzene were used. This ratio gives points on the flat portions

of the curves (like that on page 115).

The critical solution temperatures of paraffins are,

of course, considerably raised by the presence of small amounts of

water. It has been observed by H. S. Davis (in a private comnunica-

tion) that the amount of moisture in nitrobenzene saturated with water

is only a very =mall fraction of a percent and that therefore the

determinations of critical solution temperatures in this solvent should

be easier to duplicate than those in aniline which is hygroscopic.

Richard L. Berry has prepared the isomeric hezanes and

determined their critical solution temperatures in nitrobenzene in his

bachelor' thesis, 1930. (18) Reference should be made to this work

for a very satisfactory review of these solubilities. He has shown

marked differences between some isomers, an has been able by a com-*

bination of this property, with speed of reaction with permanganate
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and bromine, together with physical constants, to effect a sharp

distinction between all of the five isomeric hexanes. Reference

should also be had to his thesis for a consideration of the way in

which solution temperatures change by admixture of various amounts

of iLamer. This is no place to review his work, but it may be

said that he has shown that in general with a mixture of isomers,

the critical solution temperature of the mixture can never be

lower than that of the component having the lower critical solu-

tion temperature. If this be true of nitrobenzene, it is probably

also true of other solvents. Therefore, in the scheme outlined

for sectional division, the

118



presence of isomeric 4'drocarbonis of the sax.ei g:cxal ty P as

the principal component of an impure compound will not affect

the placement of this compound in the proper section. Only im-

purities of a differcnt nature, such as oxygenated compounds,

far easier to remove than isomeric hydrocarbons, can invalidate

the solution tests as far as sectional classification is con-

cerned. If this be true, as seems highly probable, it greatly

increases the applicability of this procedure.

To consider other types of hydrocarbons, many of the 139
condensed aromatics form picrates of definite melting points,

MIany are reported not to form them, but this may be on account

of the conditions that were used, such as the solvent. Thus,

most picrates have been formed inethyl alcohol solution whereas

anthracene picrate is decomposed by alcohol, and has to be made

in benzene. Nitromethane appears to be an excellent solvent from

which to crystallize all picrates. In this work it has been used

for naphthalene, 1,6-dimethyl-naphthalene, acenaphthene, and

anthracene, whose picrate is not decomposed by it, as well as by

G. C. Toone for biphenylene oxide, whose picrate he was unable to

obtain from other solvents, It is reported that the picric acid

content of these picrates can be quantitatively titrated, thus

providing a further method of identification. (19) Unfortunately,

time has prevented an investigation of this titration.

For the characterization of liquid aromatics, resort

has generally been had to oxidation or nitration. Both are val-

uable procedures, but the former sor tine s requires an unpleasantly
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long time, and a ratxher large quaintity of matoriLd. Preliminary

experiments indicate that their reaction with chlorosulphonic

acid is capable of general application. This yields with benzene

either diphenyl sulphone or benzenesulphonyl chloride, depending on

the conditions. The chloride can, of course, be readily trans-

formed to the sulphonamide. The mechanism of. this reaction which

is usually given is shown below:

C616 + OS02 01 - C6-S0IH + HI-

C6HS03H + 1OS0201 = C658 S02 Cl + H2 804

then C6HSO 2 01 + NVIS * C6H5J02 NH2

of C6H58 02C1 + C6 S C6H5S02C6H + HIH

This reaction is instantaneous and a fraction of a cc, of hydro-

carbon yields enough product topurify for a melting point deter-

mination. Presumably it has the advantage over oxidation that

saturated side chains are not affected. Unfortunately this reaction

has not been investigated at all in the course of this work, except

to notice that diphenyl other, toluene, and benzene, allgive solid

reaction products when they are treated with an equal volume of

chlorosulphonic acid. The procedure adopted was merely to add to
to

a few drops of hydrocarbonAa few drops of acid until no further

reaction occurred, then, after cautiously adding ammonium hydroxide

in excess, filtering off the precipitate. No attempt was made to

obtain by acidification any sulfonamide, soluble in the 9mmonia.

Only in the case of benzene was the sulfonamide of M.P. 1560 re-

crystallized until pure. This method of characterization certainly

bears study.
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141

of certain aromatics in nitromethane are useful characteristics.

The table shows this:

Hola Comggnd Soglubility in C..N8,

167-80 Methyl benzyl ether Soluble at (-170)

169-70 Psudo-cumene " "

171-2 o-cresyl methyl ether

172-3 Phenetole " " "

173-5 seo.-Butyl benzene Insoluble at (-170)(C.S.T.,-10)

175-6 p-Cymeno " " " (C.S.:T.,-40 )

Seven of the aromatic hydrocarbons boiling between 1670 and 1760 are

listed, Of these, five are completely soluble in nitromethane at

-170, two are insoluble. Thus, if we should have p-cymene, a number

of possibilities can be immediately eliminated by its insolubility

in nitromethane at -170,

H. W. Underwood, Jr., with severql of his students, has

for the past few years been investigating the catalytic reactions

of ethers with acids, acid anhydrides, and acid chlorides. (20)21)

Gilbert C. Toone, working with him, has developed a procedure for

the identification of symmetrical aliphatic ethers by their reaction

with 3,5 dinitrobenzoyl chloride inthe presence of zinc chloride.(22 )

The crystalline ester is readily obtained froma half cc, of sample.

The writer is taking the liberty of adopting this procedure for the

identification of this type of ether, with their permission. The

experimental details of the procedure, written by Toone, are in-

cluied after the tabb s as Test 928( page 527).
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It 's IU I u kWin i li&u c rtin aromatic Ihydru-

carbons, especially condensed ring systems, show fluorescence -

sometimes very marked, while others appear to be entirely devoid

of this property. Under the ultra violet light fluorescence

is especially marked, and varies very considerably in color.

Thus, under a light loaned by E. H. Huntress, flurene shows

a blue fluorescence, and 9-isoamyl-anthracene a dazzling blue

which becomes purple in benzene solution. The fluorescence

of many hydrocarbons is noted in the tables.
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To summarize the work reviewed in this section

the reaetions described (referred to below by paragraph

numbers) are listed in three groups; those abandoned,

those offering promise but not Aeveloped, and those

adopted as nuzbered Tests in the section following the

Tables.

Reactions abandoned:- Paragraph number

Raters of glycols 95, 094, 904, 95

Nitrosoohlorides, nitrosates 

Molecular compounds with

merourie acetate 07, 98

Moleoular compounds with

Merourie sulfat* 09

Moleoular compounds with piorie

acid, T.N.T., T.N.Bo 200

Addition of thiocyanogeon 31

Chloroasulfonio acid and olefines 10a

Sulfuryl ehloride and Qlefines 108

Polymerisation of diolofines 104-108

Derivatives of bromohydrias 109

Reactionsofftorinpromise but notdoevo :0

Sodivix thiophenolate and dibrouides 110G



Hydratioa of acetylenes and condensa-

tion of the resulting ketones with

&iuitropheay1hydrasiae 183-186

Piavaollne rearrangement orglyols

from tetrasubstituted olefines let

Picrates of aromatics 139

Chlorosulfoulo acid and aromatics 140

Solubilities of aromaties in nitromethane 141

Fluoressenco of aromatics 145

Reaetions adopted as numbered Tests:-

Mercury derivatives of acetylenes

Mercury derivatives of this type

from olefines

Bromide-bromate titrations.

Colors with sulfurie acid

Critieal solution temperatures of

paraffins in altrobensene

3,5-Diaitrobensoates from others

111-W18

l14-181

130-131

138

133-136

its
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D

Prepsration and Purification
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Introductory

In the description of preparative work in 144
the following pages the writer naas tried to be as con-

cise as possiule. A few general remarks, therefore,

wili be made at this time.

In running the Grignard reactions in the

course of this work, elmost always the reaction

mixture was coolea during addition ot the halide to

the magnesium. Ice-water was used very efiectivelye

The time required or the preparation was very

materially reduced in this way, althoucrh the yields

of Grignard were probably lower than would otherwise

be the case. It was felt that the economy in time

warranted the sacrixice 01 a higher yield.. The

Grignard reactions were run as they are usually run,

all chemicals and apparptus being kept bone dry. The

ether used in these reactions wrs prepared trom ordi-
)

nary ether oy the method given by Ashdown- Ordinary

ether was shaken two or three times with one tifth of

its volume of sulfuric acid (1:1 by vol.), separated

after stanaing for a few minutes, aind dried oy run.

ning fresh sodium wire into it on three or Tour

successive days. It was not cistilled except when
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it became difwicult to iree it or soiuml nhyaroxide by

decanting or fiitering. -During tne shaing with acid

the apparatus was kept cold, both ether and acid

having been ice cold at the beginning; and the pressure

was relieved frequently. The magnesium used for most

of these reactions wrs obtained Trom Eastman, that

used in the majority of the final hydrocarbon prepara-

tions was obtained from Pfanstiehl Chemical Company.

In the preparation of olefines by the. use 4

of un.saturated halides and Grignerd reagents it is

frequently the case that the product is contaminated

with halogen impurities which boil so near the boiling

point of the hydrocarbon prepared that fractination

alone will not remove them. If the prodcuct be ellowed

to stand overnight, or longer, with alcoholic sodium

ethylate or sodium methylate in methyl alcohol, a

major portion of the hIlide is transformed into ether

and a second treatment usually removes all traces.

If the halide used in trie preparation of the Grignard

reagent has secordary or tertiary halogen atom,

then the reaction with the alcoholate takes place

more slowly. In the following work, most of the

olefines prepared were purified in this way, but the

gravity of 4-methyl-pentene-(l), which was treated
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entirely freed from isopropyl bromide. The gravity

of 4-methyl-hexene-(i), treated in the same way, in-

dicates that it also was not entirely freed from

sec.-butyl bromidre. The olefinee with the double

band in position two were treated overnig-ht with

alcoholate. ome, at least, of trie ethers thus

formed may be washed out from the olefines by shaking

with cold hydrochloric acid (1.19). The boiling

points of the methyl and ethyl ethers of the halides

used must be considered with respect to the boiling

point of the olefine expected, and sodium methylate

or sodium ethylate chosen accordingly, so that the

resulting ether may be fractionated away from the

hydrocarbon.

Allyl bromide has been used for some time j*7
in the preparation ot olefines with the double bond

in position one. (Y3bx6). More recently this syn-

thesis has been extended to homologoues of allyl

bromide (2), and to those homologues which undergo

the so-called "allyl rearrangement". (2.). The

general equation is

RMgX + H90 C= -CH 2X =H2( C = 0-CH-R + MgX -
H H

The allyl rearrangement Lwever, which has recently

attracted a considerable amount of attention, may frequently

cause a supposedly individual halide to give rise to two differ-
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ent olefines * The general equation for this rearrangement

is
R-CHBr-CH=CHe -, R-CH=CH-CH*Br

The question may be raised whether with the /48

unsaturated halides used as intermediates in this

work some similar rearrangement may not have taken

place, giving rise, therefore, to a different end

product from that expected- In consid.ering this,

4-bromo-pentene-(2) may be aiscussed irst- If 4-

bromo-pentene-(2) undergoes a somewhat similer re-

arrangement, the result would be:

HaC-CH = CH-CEBr-CH, -- H.0-CHBr-CH = CH-CHa-

That is, if the rearrangement takes place 14-9
over three carbon atoms, 9s this type of rearrange-

ment does, there is no ctifference between the in-

itial and final halide, so that treatment of this

halide with methyl Guignard reagent will result in

the preparation of 4-methyl-pentene-(2). If by some

curious rearrangement the bromine should go tb the

end carbon atom, treatment with methyl Grignard re-

agent would give rise to nexene-(3). This lEtter

compound has recently been prepared by Lespieau End

Wiemann (o) and been found to have the following

constents:

B.P. = 64 d : .6807 n: .394

The compound prepared in the course oi this i 50

work by the action of methyl Grignard reagent on
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4-oron-petene- ( ) has ne iollowing contants:

23 26
B.P. = 58.6-9.0* d4: 0.6685 n : 1.3869

These two compounds cannot be identical. 6
l'urthermore the boiling point 58.6-9.00 agrees well

with what mrnght be expected for 4-methyl-pentene-(2).

All of these constants check reesonably well the

values given by Gorski for 4-methyl-pentene-(2) pre-

pared by tne action of alcoholic potasbium hydroxide

on 4-chlor-(or iodo)-2-methyl-pentane (a)

B.F. * 57.8.5 d4: 0.6706 n: 1.3883.

There is no question, therefore, concernirig j

the structure of the olefines prepared from 4-brom-

pentene-(2). There remains to be considered the

possibility of a rearrangement in the cases of 4-bromo-

hepterie-(2) and 4-bromo-octene-(2) in the following

sense:

R-CHBr-CH = OH-CH3  R-OH = CH-CHBrO-CH -

If the ( rignard reagent of these two com-153

pounds could be prepared and hydroltzed there would

result from the one heptene-(2), b.p. = 98-90, or
0

heptene-(3), b.p. = 94-6 ; from the other octene-(2),

b.p. = 123-40, or octene-(3), an unknown olefine, but

which should boil about 121-24, the boiling point of
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described, heptene-(2) (from 4-orom-heptene-(2)),

b.p. = 98wo'*-99.6-0 and octene-(2) (from 4-brom-
(See q .filHtefoh cvrve paye 176.)

octene-(2)), b.p. = 125.1*-126.1., These prepara-

tions, togetner witfl tne fact thr t tne olefines

herein. synthesized for the iirst time boiled about

where they would oe expected to, coupled with the

analyses of the bromolefines and hydrocaroons

(given in the experimental part) leave.little doubt

concerning the structure of the olefines synthesized

from 4-brom-heptene-(2) and 4-brom-octene-(2).

New hydrocarbons of other types which S64

have been prepared in this work were all prepared

by standard. procedures, leaving little question

concerning their vtructures. Probably nonine-(4)

is the most questionable of these other hydrocarbons:

I 1- .-i -CHBr-CH!raCGs.'W-Ha-CHa could split

out hydrobromic acid to give either nonine-(4) or

nonadiene-(3,4) or nonadiene-(4,b). Bouis has shown

that allenes with uneturation at the end of the chain

rearrange in the presence of sodamide to true acety-

lenes ( ,). It '1 therefore probable that nonadiene-

(3i4) would rearrange to nonine-(3) and that nona-

diene-(4,o) ould rearrange to nonine-(4). Sodsmide
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the end o the chain, out in this case probably not

much occurs, for tne tripole bond in position four

is moved outward with far greater dcifficulty than

when it is at the end. ( It is con.ceivable, but

from the usual action ox soctamiide improbable, that

some nonadiene-(3,5) might oe rormed in this pre-

paration. The reactions of this compound indicate

that it is en acetylene.

a word should be said concerning the dii-

culty of determining carbon and hydrogen in these

compounds It was round that only after a very long

time of burning did combustion become complete. Thus,

in -me case of nonine-(4), comoustion was not complete

until rorty-rive hours of ourninri. By weighing the

absorption bulb from time to time it oeered that the

combustion wvs approaching completion asymtotically.

The dificulties encountered in the comustion work

prevented the number oi compounds analysed trom in-

cluding Pll tnose prepared ror the first time. An-

alyses were run, however, on at least one compound

representing each type ox synthesis used to prepare

a new species.

There remains only to be considered the
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heretofore not prepared--he densities and refractive

indices were kin(dly aetermrned by John J. O'Brien,

the accuracy of the dceterminations doubtless being

better than one part in the rourth decimal. The

purity oa the compounds Probauly warrants reliance

on the fourth decimal to within a few parts, except

in the cases ol 4-methyl-pentene-(1), 4-methyl-hexene-

(1), and possibly O-methyl-hexene-(1), where the

gravities obtained indicate the presence o: halide in

the product. The one cc. specafic gravity bottle

used ror the cetermination ao tne density o 4,4-

dimethyl-pentene-(l) and tne probable 8light im-

purity of this compouna probably make the coristarAs

for this compound reliable to about one in the third

decimal. ,he boiling points were determined by run-

ning distiliation curves, recistilling as many times

as neces;ary to get a flat Portion in tne curve. The
S6 0

*Qnd 360* s,

tnermometers ubeCL '7el-cali ra tea Q ainst Bureau or
A

Jtandrrds stFrndard tnermomieters, an( the temperatures

'tead were corrected tor steam exposure and barometric

pressure (where specified as corrected). This pro-

bably warrants reliance on tie uoiling points re-

ported to about 0.5).
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hydrocarbons cescrioe in the ioIlowing pages

which appear to nave oeen prepared ior t e first

time in T, e course or -Lhis work. These tollowi.

4-methyl-nexen e-(1), 4,4-Oimethyl-pentene-(1), 4-

methyl-heptene-(2), 4-methyl-octeiie-(2), 4,5-di-

methyl-weptene-(2), 4,6-cimethyl-heptene-(2),

4,bb-trimethyl-nexene-(2), 4-butyl-octene-(2),

4-cyclohexyl-pentne-(2), 4-cyclohexyl-heptene-(2),

octa cienie-(2,,4) , 4-mrettyl-heptadi ene- (1, ), 2,2-

dimethyl-hextadiene-(6,4), nonine-(4), 4,O -dimethyl-

octadiene-(2,6), 4-propyl-heptadiene-(1,i), 4-

allyl-octene-(2), 4,5-di-n-propyl-octaciene-(2,6),

4,5-di-n-butyl-octactierie-(2,6).

The writer wishes at this point to express /58
his sincere appreciation ojr the excelient and pains-

taking wor, of Harold Ti &erry, with whose nelo the

compounds described in this section were prepared.
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PIR2PARATIOIN AID PU 1FCI"QjON

Appara tus

The only apparatus used in the preparative work 159
which needs to be especially mentioned is the fractionating

columns. A number of Vigreux columns of various dimensions

were very kindly built for the writer by W. E. Higbee. The

side arms of most of these columns were sealed directly onto

the column itself. The side arms of a few of them were

sealed to larger, supplementary side arms sealed onto the

columns and bent upward, as in a Claissen flask. The columns
pae /36.

can best be described by the following tabulations, By

*Clais'-.en Arm" is meant the supplementary arm bent upwards,

as distinct from the side arm. The columns were jacketed

with glass tubing packed, if necessary, with magnesium oxide.

The heads of the columns were cooled by a current of air or

water when necessary. Column No. 1 was kindly built by

A. A. Ashdown, No. by R. T. Armstrong, and No. 4 by

W. Z. Higbee for G. C. Toone and loaned for this work by

Mr. Toone. Except where otherwise specified, the fractionam

tions described in the following pages were carried out with

the use of these Vigreux columns. The particular column used

was selected by taking into consideration the quantity of

material to be fractionated and its boiling point. Column No. 1

133



was most useful for the fractionation of five oc., or less,

of any compound, regardless of its boiling point. No. 2

was found useful for the fractionation of from ten to thirty

cos. of material boiling below 1300, although this column was

not much used. No. 3 was found useful in distilling small

amounts (less than five oos.) of material boiling above 1400.

No. 4 was used in the fractionation of less than 100 cos. of

material boiling below 170*% Nos. 5,6,7,8, and 9 were used

for distillations of more than 50 cos. of material, usually

more than 100 coso, boiling anywhere below 190%*

Column No. 1 was sealed directly to a flask of about 160

ten cos. volume. Column No. 2 was sealed directly to a

flask of about fifty cos. volume. Column No. 3 was sealed

directly to a flask of fifteen cos. volume.

In addition to these columns, Mr. Higbee also built 169

one for vacuum distillations, designed by H. T. Gerry and the

writer to overcome difficulties which they had encountered in

the course of this work. This column proved to be most

satisfactory for such distillations. It aansisted of a flask

of 200 cos, capacity having a neck 18 mm. in internal diameter

drawn down to 11 mm. internal diameter 7 cm. above the bulb,

and at this point sealed to a tube of 11 mm. internal diameter

1 cm. long . 295 em. above the bulb of the flask a large,

upright side arm, 18 mm. in internal diameter and 6 cm* in

vertical height was sealed to the neck of the flask.
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A 200 cc. Claisen flask with both necks out off was used

for this part of the apparatus. This Claissen arm was

sealed to a tube 31 am. long and 15 mm. in internal diameter

which was punched in at intervals of 10 mm., providing glass

prongs on the insideas in a Vigreux column. The punched

section of the tube began 2 cm. above the joint with the

Claissen arm of the flask and continued for 14 am. - 14 cm.

above the punched section or the tube, a long side arm of

5 mm. internal diameter was sealed on and bent downward to

provide ample condensing surface for the distillate. The

modified Claisen arm was drawn down to an internal diameter of

8 mm. at a point 2 cm above the side arm, and joined to a

short tube, 5 cm* long, of 8 mm. internal diameter. Condensers,

jackets, and lagging were used in distillations as necessary#

a glass jacket of 25 mm. internal diameter and 27 cm. length

being always about the Claise* arm. This jacket was divided

into three separate lengths of 14 am., 6 cm., and 7 cm. The

middle section was provided with an outlet and an inlet tube,

as an ordinary condenser.
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DESCRIPTION -OF COLUMNS

Internal
Diameter

of
Column

Tertical
Heightof
Claise

Arm

Internal
Diameter

of
Claisen
Arm

)istanee
between
bop of
Oolumn +
top of
iaaisen
Arm

DistanceI
between
top of
Column +
top of
Punched
Section

Length
of

Punched
Se80tion

Average
Distance
between
Punches

Distance
between
top of
Column
(or top
of

Internal
Diameter
of Side
Arm

Claisen

Side Arm

1 1cm. 13. mm. 7.5 cm. 10 em. 10 mm. 5.5 cm. 2.5 mm.

2 24cm. 10 m, 9 cm. 12.5cm. 8-9mm. 4.5 cm. 4 mm.

5 25cm. 12 mm. 7*5 cm. 14 cm. 20 mm. 5 cm. 4 mm.

4 55cm. 10 mm. 15 cm. 8 mm. m. 1. cm. 16 cm. 10 mm. 5.5 cm. mm.

5 2cm. 10 mm. 25.5 cm. 25 cm. 9 mm. .5 cm. 3.5 mm.

6 0em. 12 mm. 29 cm. 25 cm. 10 mm. 5 cm. 5 mm.

7 5cm. 12mm. 28cm. 26cm. 10 mm. 7cm. 5mm.

8 2cm 11mm. 24 Cm. 8 mm. 10 cm. 18 cm. 34 cm. 10 mm. 2.5 cm. 5 mm.

110 mm. 17 cm. 9 mm. 6*5cm. 14.5cm. 50 cm. 12 mm. 2 cm.

I I ________________ .5 -I I ________________-- -~

olumn
No.

ength
of

olumn

9 77cm. SMM.



PRXIP ARAT WI N iD PURIFI CAT IW .

Part I. - Various Oxygenated Compounds,

1. - se Butyl Alcohol

The sec... butyl alcohol used in this work was manufactured 16Z,
of iew Jersey

by the Standard Oil and purified by the method described by Ash.

down. A representative run follows: 450 gms, of technical alcohol

were shaken with water until two layers formed and the constant

boiling mixture fractionated out, In this run the temperature at

which the mixture was collected was 86.4**87.4* corr. In later work

it was found that 87.2"87.70 corrj seemed to correspond to the

flattest portion of the distillation curve3 the major part of the

alcohol used was prepared from constant boiling mixture of this

latter boiling point range. The constant boiling mixture was shak-

en with stick potassium hydroxide, the aqueous layer withdrawn, the

process repeated, and the alcohol refluxed with lime twice, four

hours each time, and after being finally distilled off from the

second lime treatment it was fractionated and collected from

99.4-100.40 corr. 140 gms, of alcohol thus purified were obtained,

correspond to 31% of the technical alcohol,
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740 gms, of n" propyl bromide were made into the Grig~ 1G3
nard reagent, 150 gms, of magnesium being used, and refluxing

from a water bath effected for one-half hour after the last of

the bromide had been added to the magnesium, 183 gms, of ethyl

formate were slowly added, and the mixture refluxed over a water

bath for two hours after the formate had been added, The reaction

mixture was then decomposed by dilute sulphuric acid, the layers

separated, and the ether distilled off from a water bath through

a two-bulb column, The crude alcohol was dried by standing with

potassium carbonate and then fractionated. The heptanol(4) thus

obtained was collected at 154,5*156.00 corr. The yield was

226 gms.# % yield 79, based on the ethyl formate used

The ethyl formate was prepared by letting Eastman's white

label product stand 2"3 hours with sodium bicarbonate, then, after

pouring off from this, letting it stand over night with calcium

chloride, and then fractionating; the product boiling at 54.1-

54.20 corr, being collected,

',.-2,4 Dimethyl-pentanol..(3),

680 gms, of isopropyl bromide were made into the Grig-.

nard reagent as in the preparation of heptanol-(4), 140 gms, of

magnesium being used, 157 gms, of ethyl formate were then addedand

the preparation then conducted as in the preceding preparation of

heptanol-o(4), 160 gms, of 2,4" dimethyl-pentanol-(3) were obtained,
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collected from 138.60 to 140.10 corr. - 60% yield based

on the ethyl formate.

The ethyl formate wee ptifi.d as in the preced" I(P5

ing preparation,

4-Nonanol

The preparation of this alcohol was carried out iG

similarly to the two preceding, 540 gme, of n~ butyl bromide,

excess magnesium, and 148 gmis, of ethyl formate being used.

185 gis, of nonanol - (5) were collected, boiling from 195"

1970 corr. m 66% yield based on the ethyl formate.

5. - Pentene - (2) - ol - (4).

The preparation of this alcohol was carried out 67
on a small scale first, in order to be certain of the success

of the proposed syntheses. 297 gms, of methyl bromide in

anhydrous ether solution were made into the Grignard reagent

and teated with 191 gms, of crotonaldehyde, After standing

over night the reaction mixture was refluxed for three hours

and then decomposed with saturated ammonium chloride solution,

After distilling off the ether and drying the alcohol with

sodium sulfate 96 gms, of pentenew(2)"ol"(4) were obtained

by fractionation, boiling from 120.2w 121,?* corr, " 41%

yield based on the crotonaldehyde,

Later a large preparation was carried out. Two $68
runs of about two kilograms each of methyl bromide were treated

in twelve liter flasks with about 1250 gis., each, of croton~
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aldehyde (after preparing the Grignard in smaller lots

and then combining the solutions). The reaction mixture,

after warming, was hydrolyzed with dilute sulphuric acid

(1:10 by vol.). The ether solution was dried with

potassium carbonate, the ether distilled off through a two

bulb column, and the alcohol dried over night with sodium

sulfate and fractionated.

The yield from this large run was poorer than J 69
from the preliminary attempt. This was probably due to

the difficulty of controlling the temperature of the re"
(s)

action mixture. According to Kyriakides, normal 1,2- addi"

tion to crotonaldehyde probably takes place in preference

to 1,4i the colder the solution. Other reactions also

probably occur as the reaction mixture warms up to 00 and

above, A yield of 918 gms, was obtained, boiling at 121.6.

123.60 corr... Yield. 30% based on the crotonaldehyde,

A, - Heptene -o(2)_ " o - -(4).*

Heptene-(2)-ol"(4) was prepared as pentene(2). 170
010"(4) in the second run described above, except that more

thorough cooling was ensured by running only 350 gms, of.

halide at a time. Four runs were made; in each were used

350 gms., n-propyl bromide, 70 gms, magnesium, 210 gms,

crotonaldehyde, 400ccs. ether. It was found that dilution

of the crotonaldehyde with ether was of assistance in

p-reserving a cool reaction mixture. The alcohol was fraction-w
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ated at 105mm. and collected at 99-10,1 The product was

redistilled at 75mm. and collected at 92.8 - 95.80. To

this was added more alcohol fractionated from the foreruns

after they had been treated with sodium bisulphite. The

total yield was 522gms., corresponding to 47% of the theor~

etical, based on the crotonaldehyde.

7-Octene%*(2)-ol-(4).

This alcohol was prepared as the preceding one 171
in four lots, 300gms, of nwbutyl bromide per lot. To each

run were used 400ccs, of ether, s55gms. of magnesium, and

14gms, of crotonaldehyde. 567gms, of octene-(2)-ol.(4)

were obtained, boiling at 93.9"95.9* at 40mm, and corresoo

ponding to a yield of 62% of the theoretical based on the

crotonaldehyde. This yield was divided into two portions.

One portion contained a few cos, of distillate boiling

slightly outside of the given range, probably due to

fluctuations in the pressure. This product was later made

into its bromide. The other portion was one boiling at

93.8*-95'0 this was later converted in part to octadiene-o

(2,4).

8. V.2.2-DiMethy~lshexene- (4) "ol- (3).

This alcohol was prepared as the other alcohols

of this type, 1000gms, of ter.-butyl chloride, 264gms, of

magnesium, and 752gms, of crotonaldehyde being used. The

yield was extremely poor. Most of the product was high

boiling, but 47gms, of 2,2-dimethyl-hexene-(4)-ol-(3) were
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obtained, boiling at 73.4-76.40 at 35mm, - 4.2% of the

theory, based on the crotonaldehyde.

9. "Crotonalede.

The crotonaldehyde used in this work was

bought from the Rubber Service Laboratories Co. Calcium

chloride was added to this product and after standing

variously from eighteen hours to a week it was poured off

and fractionated, The pure crotonaldehyde was collected

from l02.l-103.lO corr., mostly 102.5"102.60. The fore-

runs were again treated with calcium chloride and fraction.

ated, From fifteen pounds of technical product ten and

one-half pounds of pure crotonaldebyde were obtained,

corresponding to 70% of the original material.

10o. - Heptaldehyde,

This aldehyde was prepared, in several runs,

from castor oil, A considerable amount was obtained by

vacuum distillation of crude heptaldehyde supplied to

R- C, Elderfield by the Naugatuck Chemical Co. A repre.

sentative run from castor oil follows. 900ccs. of oil

were distilled at about 10mm, from a liter and a half

distilling flask, using no column and heating the flask

carefully with a free flame, Distillation, accompanied

by much gas evolution at the start, was discontinued when

the contents of the flask suddenly frothed up and filled

the flask. The distillate, about 400ces., was redistilled
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at 10mm. and collected in four fractions; up to 700, 70"

1480*, 148"1600, 160"1800. The fraction boiling below 700

was distilled at atmospheric pressure from a distilling

flask, 77gms, boiling at 149.1520 u.c. being collected.

The decomposition of the castor oil should be stopped

short of the point at which the flask fills with foam for

this residue, consisting partly of polymerized undecylenic

acid, forms on cooling a transparent rubber-like mass which

is very difficulty soluble in all of the common solvents

(most soluble in ethyl acetate) and which is difficultly

attacked by both acids and alkalies, The liquid in the

flask becomes very viscous and the quantity of distillate

decreases markedly prior to the curious foaming phenomenon.

The heptaldehyde used in this work was fractionated and

collected at 151"1540 corr,

11.#* Undecylenic Acid,

Undecylenic acid was prepared also from castor 175

oil exactly as the heptaldehyde above, From the particular

run described the three upper cuts were redistilled at

10mm. and 74.5gms, of undecylenic acid collected boiling

at 148.m153' u.c. at this pressure. The melting point of

this preparation was not determined. A preparation simil.

arly made and collected in two portions, one at 159"1630

at 12*.14mm. and the other at 163-w5 at the same pressure,

melted at 13-18* and 18ft22* resp.; on redistillation and
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collection of the distillate boiling up to 1700 the product

softened at 180 and melted at 20m220.

PREP ARATION A1 D PURIFICATION.

Part II. - Various Halides.

1.. Hydrobromic Acid.
(d.:./4s)

The hydrobromic acid used in this work was 175
(Y)prepared by the method given in Norris' laboratory manual.

A representative run made in a five liter flask follows.

2060gms, of sodium bromide, 1700gms, of water, and 1960gms,

of sulfuric acid were mixed together and the hybromic acid

rapidly distilled off with a free flame until the distilla.

tion became very slow and the thermometer registered 1260

or had dropped below that value. By collecting the distil.

late in two portions and dipping the tip of an adapter

connected to the condenser beneath the surface of the high.

er boiling portion from a previous run so that the gaseous

acid might not escape, acid of density very closely approach**

ing 1.48 was obtained to some 90% of the theoretical amount.

2. Methyl Bromide,

The procedure used for this preparation was 177
that described by W4 E-, 1Messer. The best of several runs

was as follows, s liOOccs. of sulfuric acid were slowly

added to 750ccs, of methyl alcohol cooled by ice water$ and
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this mixture was then poured slowly onto 750gms, of ice

and cooled to about 300. This solution and 865gms, of

sodium bromide were then mixed in a five liter ring-neck

flask closed with a rubber stopper bearing a thermometer,

a small straight tube of about four feet in length to act

as a pressure outlet, and a bulb-type reflex condenser.

The condenser was in turn connected to a three foot tube

of about 14mm. diameter filled with alternate layers of

coarse and semiftfine calcium chloride and a short soda

lime layer. This tube was connected with a delivery tube

leading beneath the surface of anhydrous ether in a suction

flask cooled by ice water and connected to a second sim'.

ilar flask closed with a calcium chloride tube, The re"

action flask was warmed until evolution of methyl brom"

ide apparently ceased. 762gms, of methyl bromide were obw

tained. This was dissolved in 879gms, of anhydrous ether.

This corresponds to a 95% yield based on the sodium brome.

ide. The yields from other similar preparations were not

greatly lower than this,

It is unnecessary to cool the reaction mixture

below 300 before adding the sodium bromide as the evol"

ution of methyl bromide begins at about 500 and takes

place with greatest vigor between 60 and ?5.
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3, - n - Propyl Bromide.

This halide wes prepared from Eastman white 179

label alcohol by the sodium.bromide method of"Organic

Syntheses."(s).Thus, 1400gms, of sodium bromide, 1880ccs,

of water, 2780gms. of sulfuric acid, and 1000gms, of n-

propyl alcohol were refluxed for two hours, the halide

distilled off, washed, cold, with about 250gms, of cold

conc. sulfuric acid, water, 10% sodium carbonate solution,

and dried over calcium chloride. About 1400gms, were

collected, boiling upon fractionation from 70,50 to 7l.50

corr,, corresponding to 68% of the theory,

4. - Isopropyl-Bromide.

98% isopropyl alcohol was dried with lime, 180

fractionated, collecting between 82.40 and 83.20 corr.,

and the product treated as in the preceding preparation,

From two and one-half kilograms of 98% alcohol about

two kilograms of isopropyl bromide boiling at 59.5-61.00

corr, were obtained, about 40% of the theory.

5. - n-Butyl Bromide.

The n.butyl bromide used in this work was 181

prepared according to the sodium bromide method of Organ

ic SynthesesS' fractionated and collected at 101.1020 corr,

8.- Isobutyl Bromide,

This halide was prepared several times, varying l&2
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the conditions each time. It is difficult to obtain in

good yield due to the ease of dehydration of its alcohol

and the readiness with which it rearranges to the tertiary
(e)

bromide, The use of sodium bromide and sulfuric acid is

entirely unsatisfactory. The best procedure found follows,-

300gms, of Eastman's white label isobutyl alcohol were

fractionated, giving 260gms. boiling at 106.9-107.90 corr.

This was treated, according to the hydrobromic acid pro.
(s')

cedure ofOrganic Syntheses" with 7O4gms, of hydrobromic

acid(d:1.48) and 395gms, of concentrated sulfuric acid,

refluxed an hour and a half, let stand over night, again

refluxed an hour and a half, and finally distilled, wash-.

ed as in the preceding preparations, dried, and fractionated,

124gms. of isobutyl bromide boiling at 91.2-92.20 were

collected, Yield-22% of the theory,

Note: " The second period of refluxing is

unnecessary.

7. - sec.. Butyl Bromide,

The sec."butyl bromide used in this work was 183

prepared by the sodium bromide method of Organic Syntheses,

less sulfuric acid being used than there called fore The

alcohol was purified as described earlier, A representa.

tive preparation is one in which about two liters of puri-

fied alcohol (from seven kilograms of technical alcohol)

were treated with three quarters of the customary amount of
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sulfuric acid, the remainder of the preparation being as

usual. About 1200gms. of sec.-butyl bromide was collectq.

ed, boiling at 90.8**91.86 corr., yield, about 40% of the

theory, based on the purified alcohol,

8,o "ters. Butyl Chloride,

This halide was prepared by the method describe * 184
(/)

ed for it in Organic Syntheses' 1900ccs, of technrcal

alcohol were shaken with five liters of hydrochloric acid

(d.:1.19), in several portions, and let stand 15"20 minutes,

The chloride was sepprated, washed with 200ccs, of hydro-

chloric acid (d.:1.19) and quickly with water and 10% sods

ium bicarbonate solution, then dried over calcium chloride,

About 1500ccs. of ter.-butyl chloride were obtained, boil.

ing at 51-20 corr.- 68% of the theoretical yield.

9. - iso -.Amyl Bromide.

This halide was prepared from technical (i.e,,. 185

not synthetic) alcohol, which therefore contained some

active alcohol, B y the sodium bromide procedure, in the

poorest run, 100gms. of iso-amyl bromide, b.p. 117-90,

were obtained from 200gms. of alcohol. This halide was

not fractionated, but collected only from a distilling

flask. " 29% of the theoretical yield.

10. n - Heptyl Bromide,

85gms. of a mixture of heptyl bromide and al".

cohol obtained from RC. Elderfield were refluxed for two
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and a half hours with 324giis. of hydrobromic acid (d.*!.46)

and 84gms. of sulf'Lric acid. The top layer was separated

the next day and ateam distilled. It was then washed as

usual with evlfuric acid, sodium carbor.ete, and dried with

calcium chloride. Fractionation gave 66gms. of n-heptyl

bromide boiling at 179"810 corr.

The alcohol had been prepared by Elderfield 187

from heptaldehyde distilled from a crude product supplied

by the Fougatuck Chemical Co.

11.- CyclohexlBromide.

This halide was prepared from Eastman white 188

label cyclohexanol. In one case 530gms, of alcohol rere

gently warmed for two and a half hours with 2200gme, of

48% hydrobromic acid. After coolingthe top layer was

separated, washed with sulfuric acid, water, sodium car..

bonate solution, and dried with calcium chloride. It war

then distilled at atmospheric pressure, that boiling at

160-1720 u.c. being collected. It appeared to decompose

partially upon distillation, giving hydrobromic acid. This

distillate was therefore washed again with water, sodium

carbonate solution, and dried with calcium chloride, and

then vacuum distilled, 485gms. of cyclohexyl bromide were

collected, boiling at 85.7*8C.70 at 55mm., 562% of the

theoretical yield. A second run was carried out reducing

the amount of hydrobromic acid. To one kilogram of alcohol,
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1700ccm, of hydrobromic acid and 500gms, of sulfuric

acid were used. This latter product was collected from

83.7 to 85.70 at 55mm.

12.** 1.1- Dichlorheptane.,

This dichloride was prepared from oenanthol 189

obtained as described earlier, In one run 100gms, of

heptaldehyde, b.p. 151.8.l52.80 corr., were placed in a

separatory funnel which in turn was thrust through a

cork closing the mouth of a distilling flask. In the

flask was placed the theoretical amount of phosphorous

pentachloride, accordirig to the equation, CGH1 CHO + PCl5

C06 3CHC12 + POC13 . The arm ,.f the flask was connected to

a calcium chloride tube and the flask cooled in ice water.

The aldehyde was slowly run into the chloride with shakw

ing until practically complete solution had occurred, and

the contents allowdd to warm up to room temperature, The

oxychloride was drawn off with a water pump, keeping the

flask surrounded with a pan of water at 7509 The remain-

der in the flask was then poured onto ice water, stirred

vigorously, and allowed to warm up to room temperature,

*ntil all reaction was over, This required some time.

The slightly brown product was then extracted with ether,

thoroughly washed with sodium bicarbonate solution, and

water, and then dried with calcium chloride. After distil-

ling off the ether the mixture was vacuum distilled at about
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15mm., distillate being collected until the temperature

began to rise rapidly and reached 1500, The distillate

was then fractionated at atmospheric pressure. 32gm,

boiling at 184 -50 u.c. were collected or 22% of the

theoretical. This product was the best prepared. For

the preparation of heptine -(1) the mixture of this

dichloride with isomeric straight chain dichlorides and

chlorheptenes which is obtained in this reaction can be

used equally as well as the pure 1,1- dichlorheptane.

Hence, later preparations were run similarly to that

described, various factors being varied, the ether treat"

ment being omitted, and the product boiling up to 860 at

15 mm. being collected. The major portion of this boil"

ed at 84"5* at 15mm,

The yield in this preparation is very low. 190

In order to keep it even up to this low level several

precautions are necessary. The decomposition of the oxy-

chloride with ice water must be kept cold. The chloride

does not react with icel on the other hand it reacts

violently with water at room temperature, once reaction

begins. Careful control is necessary,

It is unwise to make large preparations. All 191

of the reactions are viOlent and cannot be cortrolled

satisfactorily with large amounts of reactants* The pre"

paration described in detail was the most satisfactory run,
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13. - Allyl Bromide.

This halide was prepared both by the method of 192
(a)

Cortese and McCollougl, i.e. several days standing of the

alcohol with an excess of hydrobromic acid, and by the

method of Organic Syntheses" using stirring and both hy.

drobromic and sulfuric acids, A better yield was obtained

by the latter precedure, Technical alcohol from Eastman,

and redistilled student preparations were used, together

with hydrobromic acid prepared as earlier described,

The preparations were conducted as described 193

in"Organic Syntheses, Vol.I, pg. 3. The product was

fractionated and collected over a degree range, or less,

between 700and 72.0

14. @a4 - Bromopentene (2).

After experimentation to discover the best

method of preparing this halide from its alcohol, and

after a preliminary run, 744gms., or 53% of the theoretical,

of 4obromo pentene-(2) boiling at 70,2. 72.20 corr. at

145mm, were obtained by shaking 800gms, of pentene.(2)0"

01*(4), prepared as described, with 1650gms. of hydrobromic

acid (d,:l.48) for twenty minutes, then with two success-

ive lots of 400gms. of hydrobromic acid for eight minutes

each, The bromide thus prepared was washed with water,

sodium bicarbonate solution and then water, and finally

dried with calcium chloride. The distillation curve obtain"
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ed from this preparation indicated that considerable al"

cohol was in the halide, It was accordingly shaken with

successive portions of hydrobromic acid until the gravity

of the latter no longer changed by shaking with the halide.

It was then very quickly washed with water, and sodium

bicarbonate solution, and dried with calcium chloride.

The product was obtained as stated,

Hydrolysis of this halide takes place rapid" 195

ly when it is washed. In this respect, and in the ease

with which it forms from the solution of its alcohol in

hydrobromic acid it is very similar to ter. butyl cboride.

It loses hydrobromic acid spontaneously on standing, and

hydrolyzes by the moisture of the air. It cannot be

distilled at atmospheric pressure (b.p. 116.7-119.20 corr.)

without decomposing to give hydrobromic acid.

Parr bomb analyses gave 52.3% and 52.5% bromine,

Analyses made after the material had stood several days 196

longer gave still lower results, The theoretical is

53o7%.

15. 4-Bromoheptene - (2).

422 gms. of heptene"(g)"ol"(4) were treatedas 197

in the preceding preparation. Two consecutive lots of

500ccs, each of hydrobromic acid were used, then three

lots of 150ccs. each, and finally several small portions

until the gravity of the acid no longer changed. This very
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lost trectment was given it qfter rapid wasihing ind

shown some hydrolysis. Air was then bubbled through for

one half hour, in an attempt to remove excess acid, and the

bromide dried with calcium chloride, 325gms. of 4-bromo"

beptene(.2) were collected at 71.9.73.?7 u.c. at 25mm.-.

49% of the theory,

16.*0 4 - Bromooctene-(2).

407gms. of octene.(2)..ol.(4) were treated /98
si M '/qr/y

with 500ccs, of hydrobromic acid (d.:1.48) twice, as

above, and the halide washed with water, 10% sodium bi-*

carbonate solution, and water, quickly, and dried with

calcium chloride, 422gms, of 4-bromooctene-(2) were ob.

tained, boiling at 84-6* at 15mm., 69% of the theoretical

yield,

Parr bomb analyses gave 42.2% and 41.4% bromine, /99
Theoretical, 41.8%.

28.2 24.
n D : 1.4677 d 4 :1.1151 (Westphal balance)
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PREPARATIO- AD PURIFICATION.

Part III. - Paraffin Hydrocarbons.

1I S Hexane.

About 65gms. of npropyl-bromide were added 200

to 19.Sgms. of sodium cut in cubes (about 2m3mm. on an

edge) under a reflux condenser, and a few drops of aceto4-

nitrile added. The reaction began at once upon addition

of the nitrile, After standing over night it was reflux-

ed for sixteen hours and distilled from the sodium, An

element test on the distillate showed a trace of broming,

hence it was refluxed for ten hours with an equal volume

of 20% alcoholic sodium hydroxide, After dilution with

water and washing with water, it was dried with calcium

chloride and fractionated from a distilling flask by

taking several cuts and redistilling these. 13.3gms. of

n-hexane, boiling from 68,5"70,50, or 59% of the theoretical,

were obtained. There was practically no low nor high boil-

ing. This compound was later fractionated and found to

boil almost entirely from 69-700,

2 - 3 - Methyl-Pentane.

It was thought that the direct synthesis of 2 01

this compound, as well as its isomers, from ethyl sulfate

and the Grignard product of the proper butyl halide might
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afford a silnple way of obtaining the compound free from

isomers. The normal compound has been reported synthes"

ized by the action of ethyl sulfate upon n-butyl magnesium

bromide. The major portion of this work by Gilman and
'9)

Hoyle deals, however, with the action of ethyl sulfate

upon other types of Grignard compounds, generally those

formed by the action of some other compound, as an alde"

hyde, upon the magnesium organic halide. The preparation

of n-hexane is the only paraffin heretofore reported

synthesized by this procedure, as far as we have been

able to find. The use of ethyl sulfate in the preparation

of other types of hydrocarbons has been studied, and

(iq)
applied especially to the synthesis of n-propyl benzene.

The very poor yieldsIobtained in two success-

ful runs in which 3-methyl pentane was obtained, together

with a considerable low boiling distillate, apparently

consisting of ethyl bromide and butene, led to a desire

to further investigate this reaction to see whether it

might be at all practicable in general in the preparation

of paraffins, This investigation has been undertaken by

Richard L. Berry, and his results will be found in his

bachelor's thesis, M.I.T., Course V, 1930.
oacde by the writer

One of the successful runs A will be described.

The ethyl sulfate used was obtained from Eastman., 200gms.

were used. Of this, the last 40gms, added were not purified,
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the first 160gms, were purified by shaking thoroughly

with sodium carbonate'solution, washing with water, and

drying over night with sodium sulfate, 137gns, of sec.-

butyl bromide were made into the Grignard reagent and

this was then diluted to about one liter and the ethyl

sulfate, diluted with ether, slowly added after the reagent

had been poured from excess magnesium through a filter

plate. A special stirrer, constructed from metal so that

its wings might fold up when it was thrust through the

neck of the flask and open out (when it was once inside)

to a total stirring width of some three inches, was used

in this last reaction, The ethyl sulfate was dripped on**

to the stirrer so that it was thrown out into the solution

and well mixed, The reaction mixture became a very pasty

mass, extremely difficult to stir well, It was decomposed-

by a solution of 100ccs, of cone. H01 in 500cce. of water

and 500gms, of ice, The ether was removed from the

product by shaking it with ice cold hydrochloric acid

(d.:l.19) until no further increase in volume of the acid

occurred, It was then shaken with water, bicarbonate

solution, and dried with sodium sulfate. The distillate

boiling from 250 to 1250 was collected from a distilling

flask, dried over night with sodium in a flask provided with

a Bunsen valve (placed in an ice chest) and fractionated,
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The curve shown was obtained. The product boiling at

63.6u64.1c corr, was collected, It was found to be ex-

tremely volatile, and best condensed by using the Gerry
(1:0

cooling device to circulate brind through the condenser,

4.5gms, of 3-methyl-pentane were collected, - 5.2% of the

theory.

3. - Octane.

40gms. of n-butyl bromide, llgms. of sodium, 2 Of
and 300ccs, of dry ether were allowed to stand over night

under a reflux condenser and then distilled off from the

sodium with a smoky flame, The product was collected from

a distilling flask taking several cuts and redistilling each

of these, 8.Sgms. of n-octane, b.p.:l24.5-l26.8O corr,

were collected.- 51% of the theory.

4 - 3,4 Dimethyl-hexane,
(as hy-product)

This hydrocarbon was obtained fromthe high 200

boiling products from two Grignard preparations in which

sec.-butyl bromide had been used. 229gms, of bromide had

been used all together, the 3,4-dimethyl-hexane obtained

amounted to 3.9gms., boiling at 118,1-118,60, corr-, after

after it had been fractionated through a small column.

This corresponds to 4.1% of the halide used.

5. - 2.2,33-Tetrameth!yl-butane.

This compound was obtained from the high boil- 206

ing residues from several Grignard preparations in which ter.-*
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butyl chloride had been used. It was found that it sub..

limed out of these residues to give a clear crystalline

product on the top of the flask when the residues were

allowed to stand at room temperature in a tightly stopper"

ed flask,

8. - 2,7"Dimethyl-octane.

This hydrocarbon was obtained by a Wurtz 07

synthesis from isoamyl bromide. 5.4gms, were prepared,

boiling from 157.7 to 160.70. This product was later

fractionated and collected over a degree range, from 159

to 1600." Yield: 38% of the theory,

7. o 4,5. Dimethyl-ooctane.

151gms, of sec... amyl bromide, b.p.:117,5. 208

1190, corr,, prepared from sec.-amyl alcoholb.p.:ll8.5-

119,80 ,corr., fractionated out of dried technical alcohol,

were used in a Grignard reaction. From this about 1.5gms.

of 4,5.dimethyl-octane were obtained, which was dried with

and frqctionated from sodium, and collected at 161,20 to

161.90 corr,. This corresponds to 2.1% of the halide used

in the Grignard,

8, . Dodecane,

The high boiling residue from the preparax" 209

tion of nonene-(l) was fractionated through a. small

column, From the action of magnesium upon the n-hexyl brom..

ide (b.p.:153,3-1l55.30) in the sense of the Wurtz reaction
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about one cc. of n-dodecarie was collected, boiling from

213 to 2140 corr. - This corresponds to 6.8% of the halide

used.

9. - Tetradecane,

As in the preceding preparation, the high 2 10

boiling residue from the preparation of decenese(l), in

which n-butyl bromide was used, was distilled from a 15cc.

distilling flask. About lOcc. boiling over a ten degree

range from 240 to 2500 corr. was collected* The melting

point of this nfttetradecane was 4..56.00. - This corresponds

to 21.6% of the halide used.
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Part IV. - Olefines,

1. - Pentene - (1).

This olefine was prepared.by the action of 2 II

ethyl magnesium bromide on allyl bromide. The Grignard

reagent was prepared in four lots, 200gms, of ethyl bromide,

400ccs, of ether, and 47gms, of magnesium each time, The

time required for the addition of the ethyl bromide was

about an hour and a half each time, The solution was re-

fluxed for one half hour further and then poured through

a large filter plate into a stock bottle, glass stoppered.

If the reagent separated on cooling, more ether was added

to this solution before it was used, until solution was

again practically complete, The reagent was added to

about 8OOgms. of allyl bromide dissolved in 1500ccs, of

dry ether in a twelve liter flask, mechanical stirring being

used, and a reflux condenser cooled with brine being

connected to the flask, Addition required eight hours. The

flask was cooled during the addition sufficiently to pre-

vent undue speed of reaction. The mixture was permitted to

stand for four days and then decomposed, cold, with a large

volume of water, The ether solution was shaken with hydro-

chloric acid (d.:1.19) until there was scarcely any volume

change, and then after being washed with water, it was
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added to a solution of 25gms. of sodium in 500cos, of al-

cohol. After standing over night it was diluted with

water and again treated with alcoholic sodium ethylate,

standing, this time, five daysi At the end of this time

practically no sodium bromide had precipitated. The al-

cohol was washed out and the product shaken with hydrov.

chloric acid until the change in volume became very slight.

After washing with water, sodium carbonate solution, and

water, it was dried with calcium chloride. It was placed

in an ordinary distilling flask and fifteenccs, forerun

rapidly distilled off and discarded. It was then

fractionated, the curve shown being obtained. Yield, 160gms,

b.p, :30.4-50.6.

2. Hexene - (1).

This olefine was prepared similarly to 212
pentene-(l), 123gms. of n-propyl bromide, 25gms. of magnes-

ium, and lO4gms. of allyl bromide were used. After the

allyl bromide had been added the reaction mixture was allow"

ed to stand for thirty-six hours before it was worked up.

The product was fractionated and collected from 63.60 to

64.10 corr. before being treated with sodium methylate.

It was then stirred for two hours with an equal volume of

alcoholic sodium methylate solution, as it gave a slight

test for halogen. It was then washed twice with hydro-

chloric acid (d.:1.19), twice with water, then with bi-

carbonate solution, water, and dried. It was collected at
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63.6-64.10 corr. The distillate gave no test for halogen.

Yield, 22.8gms., 31.6% of the theoretical.

3.0.W 4 M Meth&yl-pentene--(1)_

This olefine was prepared as described for hexenem

(1) from 123gms, of isopropyl bromide, 25gms. of magnesium,

and 105gms, of allyl bromide. A similar sodium ethylate

treatment was given it as for hexene..(l). The distillation

curve showed a considerable flat space of 24ccs. boiling

from 55.20 to 55,30, but beyond this a rise in temperature

which was indicative of the presence of some isopropyl

bromide, which reacts with alcoholates very slowly. 23.6gms,

of 4-methyl-pentene-(l) boiling from 55.0 to 55.50 corr. were

collected, This corresponds to about 32% of the theory.

That this contains some bromide is obvious from the con.

stants which are:

25 25
d(vac): 0.7072 n D : 1.3850
4

4.6.. 4 ."Methyl-pentene-()

This olefine was prepared similarly to those al-

ready described. 96gms, of methyl bromide in 90gms, of

ether were added to an excess of magnesium covered with

ether, After the halide had all been added and the reaction

mixture warmed for a half hour it was poured through a fil-

ter plate and 80gms, of 4..brom.-pentone-(2) were added and

the solution heated for three hours. This was then decomw-
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nosed with ammionium chloride solution, the ether wash.

ed out with hydrochloric acid, and the product dried with

calcium chloride and fractionated. The curve shown was

obtained, the product being cut at the points indicated.

Upon refractionation of these three cuts, 25.6grr. of

4methyl-pentene-(2), b.p. 58,6-59. 0*corr., were obtained,

Constants detortired upon this material follow:

26*3
d(vac): 0.6685 n D : 1.3869

4

. Heptene - (1).

This olefine was prepared similarly to 215

hexene-(1). 13?gms. of n-butyl bromide, 25gms, of magnes-

ium, and lO4gms, of allyl broraide %zere used. The reaction

product was worked up after it had been refluxed, with

stirring, for eight hours after the last of the allyl

bromide had been added. l3gms. of crude heptene-(l) siil-

arly prepared from an earlier run were combined with thie

product, the combination treated twice with alcoholic

sodium ethylate, washed, dried, and fractionated. The

curve shown was obtained'.,39.4gms. of heptene-(l), boil-

ing at 94.0*94.40 were collected.

i- 4 .- Methyl-hexene -(1).

This compound was prepared as the others. 2I

92gms. of sec.butyl bromide were used and the reaction

mixture refluxed for twelve hours before water was added.
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It was twice tre&.ted with sodium ethylate. After the

usual procedures it gave the distillation curve shownAQe/69.

14.5gms, of 4-methyl-hexone-(l), b.p.-:86.8-87.30 corr.,

were collected. The constants follow:

d 4 : 017110 n D : 1.3940

The density indicates that this compound may 217

not be entirely free from sec.mbutyl bromide.

7. - 5 -- Methyl-hexone (l.

This heptene was prepared from 137gms, of 2J8

isobutyl bromide and was worked up after eight hours of

refluxing. Before being treated with alcoholate it was

distilled, the first of the curves shown being obtainedpoyc171.

The product boiling above 760 corr. was collected and

treated with alcoholic sodium ethylate. After this treat..
Pay e 17.

ment the second curve shown was obtainedP l8gms, of

b-zethyl-hexene--(1) were obtained, boiling from 85.5*to

86.00. The constants followa

$5 see g
d (vac): 0.6895 n D : 1.3940
4

8. -4,4 - Dimethylmpentene"(1).

This hydrocarbon was prepared as the others, 219

from 92gms, of tertiary butyl chloride. It was found

necessary to treat the crude olefine three times with sod.

ium ethylate, the second time letting it stand for about

two weeks. Finally about 6ccs, of 4,4"dimethyl-pentene-(l)
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bop.: 71.2 72.40 corr. were collected. In order to hrve

a sufficient volume to determine the density, to this

were added a few ces. of olefine prepared in a. similar

manner by H.D. Addison as a portion of his special prob

lem in junior organic chemistry laboratory in 1929, boil

ing at 72.30 corr.

25
d (vac): 0.6883 (determined quickly in a one cc,

4 specific gravity bottle, its
rough gravity having been already
determined.)

26*2

n : 1*3909

9. ZHeptene -(2).

This olefine was obtained as a by-product 220
in the preparation of 4,5-udi-n-propyl-octadiene-(2,6)

by regulating the amount of ether used so that some mag

nesium compound of the unsaturated halide might form as

in the independent preparation of allyl magnesium bromide.

7Ogms. of 4-brom-heptenet-(2) were treated as described
the

under diolefine, and upon hydrolysis of the Grignard como
A

pound, after washing out the ether with hydrochloric acid

a distillate of 10cces, were collected by raising the tem-

perature of the oil bath to 2150. From this were fraction

ated 2ccs, of heptene P(2); b.p.: 98..6.99.60 corr., and

0.5cc. from 99.6 - 101.10 corr. The distillation curve

showed this cut to be distinctly an individual compound.
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- _24 -_ Dimethyl-Epentene-(_2).

140gms, of 2,4-dimethyl-pentanolw(3) were 20

heated on a sand bath with lOOgms. of oxalic acid

(C2H.0 4,-2H20) under a short column. The distillate

was washed with sodium hydroxide, dried with potassium

carbonate and distilled under a column until the distil"

late came over at 1050, The high-boiling was put back

with the oxalic acid and treated as before. The combin-.

ation of the two lots of low boiling distillate was

fractionated and 54gms, of 2,4"dimethyl-pentene.*(2) b.p.:

82,9*#83.4* corr, were collected. The fraction boiling

from 83.4**83.90 corr, amounted to 24gms. The tests

described were- run upon the former fraction.

11, Heptenem(3),

200gms. of heptanolm(4) were heated on a 222

sand bath under a short Vigreux with llSgms, of oxalic

acid (C2Hg4 ,2Hp0), The distillate was washed with

alkali, dried with potassium carbonate, and distilled up

to 1100, The residue was put back with the oxalic acid

and the treatment repeated, The combined distillates were

fractionated giving 73gms. of heptene-(3), b.p.: 95*8 s

96.3 corr, and 31,5gms., boiling from 96.3 to 96,8 corr.,

12. - Octene .

This olefine was prepared in small yield in;223

a manner similar to that by which heptene .(2) was prepared,
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except thr-t in this case the procedure whereby allyl

magnesium bromide can be prepared was followed more

closely, 81gms. of 4-bromoctene.(2) dissolved in 300ccs.

of ether were dropped on six times the theoretical amount

of magnesium (61gms.) covered with ether (about 400ccs.).

The Grignard solution was refluxed for an hour and decom.

posed with ammonium chloride solution. The ether solu"

tion was dried with calcium chloride and the ether removed

by distilling it off through a spiral column loaned by

H S. Davis. The resulting liquid residue was heated in a

distilling flask on an oil bath up to about 2000. The

distillate thus collected was treated with sodium ethylate,

dried with calcium chloride after dilution with water, and

distilled from a small column. The curve shown was ob-
page /76.

tained,, The first drop came over at 124.60 corr. 3.4cc.

of octene w(2) boiling at 125.lfl26.10 were collected.

The residues of high boiling material were combined with

the preparation of 5,6 dipropene (51,69)-yledecane.

13. 4 - Methy heptene.

This olefine was prepared by the general

procedure described under the preparation of 4-methyl-pen"

tene .(2), number four, of this part. From 24gms, of

n.propyl bromide and 24gme, of 4obromopentenem(2),* 48gms.

of 4"methyl-heptene .(2) were collected, b.p.: 113.8 -

114,1 corr. sos2
d 4 (vac): 0.7188 n D : 1.4100
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149-onene

This compound was prepared by the general 224(p
procedure for olefines of this type. 21.6gms. of n-hexyl

bromideprepared by G.CToone from alcohol synthesized by

him from n-butyl bromide and ethylene oxide and 20gms,

of allyl bromide were used. The hexyl bromide boiled

at 153.3 -15b,3 corr, After refluxing the reaction mix.*

ture for three hours it was worked up as usual and gave

upon fractionation 6.lgms, of nonene .(l) boiling from

145.3* to 145.80 corr. The high boiling gave dodecane,

Part III, Number eight.

1. .Nonene (4).

This compound was prepared from nonanol "(5) 225

as heptene -(3) (number eleven) from its alcohol, 165gms,

of alcohol and 100gms, of oxalic acid, after two treatments

in which the distillates boiling up to 1750 were collected

and redistilled, gave 77,5gms, of nonene .(4), b.p.: 147,5"

148,1 * corr.

16. w4 Methyl - octene -(2),

This compound was prepared as 4mmethyl.226

pentene -(2). The product was treated with sodium ethylate,

83gms, of n-butyl bromide with l8gms, of magnesium and

80gms, of 4..brom pentene -(2) gave l9gms, of 4#*methyl octene -

(2), boiling from 137.30 to 137.90 corr,

d (c): 0.7286 n . : 1,41584(vc*D

177



Analysis:

wgt. sample
wot.CO'S
wgt. Hg0

%H

Found
I

0*1522
0.4758
0 .1983
85.28
14. 58

II

091442
0.4491
0,1863
84o95
14*46

Theoretical

85.63
14.37

1_0,f- 425 --- Dime t4yl..hePt ene -(2).9

The procedure whereby 4..methyl.pentene-(2)

was prepared was ad4pted to the preparation of this com-

pound. 89gms. of sec..-butyl bromide, 20gmv, of magnesium,

and 80gms, of 4-bromupentene-(2) werl used. The produet

was treated with sodium ethylate solution and distilled,

26ccs, boiling from 95.136* were obtained. As some hydro.

bromic acid was given off on distillation,this product was

treated with anhydrous potassium carbonate until clear,

and redistilled. 5.5gms, of 4,5-mdimethyl-heptene-(2) were

collected, boiling from 135.0- 136.10 corr.

d4 vac) : 0.7431
24eS

nD : 1.4220

Analysis: Found Theoretical

wgt. sample 0*1495
wgt, COX 0.4712
wgt. HBO 001916
% 0 85099 85,63
% H 14*34 14*37

18, - 4.6 -. Dimethyl-heptene ..(2),

This compound was prepared, as the last, from

90gms. of isobutyl bromide, 17gms., of magnesium, and 80gms.
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of 4"bromopentene -(2). The reaction mixture tas reflux-

ed three hours, decomposed with water and worked up as

usual, being treated with sodium methylate in methyl al.

cohol solution. 24gms. of 4,6-dimethylheptene(2) boil-

ing from 129.5 130,10 corr. were collected, P7 -
dga):0.7239 n: .'f35

19. I 4.5 5." Trimethyl-hexenes(2).

This compound was prepared as the preceding two 29

from 20gms, of ter.-butyl chloride, 23gms. of magnesium,

and 80gms, of 4-abrome-pentene.(2). The product was treat-

ed with alcoholic sodium ethylate. Five ces, of 4,5,5.

trimethyl-hexene-(2), boiling from 128,70to 129.51 corr,

were collected.,, a 0. 7J YZ (vic.)

20. - Decene WL

This olefine was prepared by the method used for 230

pentene ~*(l), 66gms. of n-butyl bromide and 50gms. of

allyl bromide gave, after the reaction mixture had been

refluxed for three hours and worked up as usual (including

treatment with sodium ethylate), 25gms. of decene -(1),

b.p.: 170*4 " 170.80 corr. As a by-product, tetradecane,

Part III, No. 9, was obtained,

A preparation of decene, mostly decene - (1), was

made, earlier than the preceding preparation, from undecylenic

acid. 74,5gms, of acid were dissolved in a hot solution of

80gms. of sodium in 1,.5 liters of reagent alcohol, with

vigorous shaking. The alcohol was distilled off, as much as
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possible, at atmospheric pressure, and the remainder

pumped off at 50mm. The pressure was then reduced to

15mm., the flask containing the mixture was surrounded

with asbestos boards and a clay chimney, and vigorous heat

applied. The distillate was redistilled at 46mm., that

portion boiling at 87 - 900 being collected, This was

fractionated at atmospheric pressure and 4gms, boiling

at 172 " 172.50 corr. were collected. This procedure

undoubtedly gave a far less pure product than the first

procedure. The tesb described herein were run on the

first described preparation.

21. # 4 w Butyl-octene .(2).

This olefine was prepared as 4*omethyl-penteneo*

(2), 64gms, of np-butyl bromide, 13gms. of magnesium, and

81gms. of 4wbromoctene(2) gave, after refluxing for an

hour and treatment with sodium ethylate in the usual

purification process 29gms. of 4.butyl-octeneve(2) boiling

at 115.2 - 117.20 corr. at 55 - 57mm, SiwloboAff k.p.:/97-8*crr

so so. o
d 2 (vac) : 0.7558 n D : 1.4287

22. * Hexadecene -(),

This olefineor what corresponds very largely 233

to hexadecene "(1) ,was prepared by the procedure customary

for this compound, 1265gms. of spermaceti were heated

in an iron still at about half atmospheric pressure. Six
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burners, including one Meker, were required to heat it

hot enough to get a stream of distillate. After 600ccs,

of distillate had collected very little more appeared to

be coming over. The still was allowed to cool, then the

pump turned off, and the distillate which had collected

was redistilled, that boiling from 1500to 1850 at 44mm.

being shaken with an equal volume of almost boiling con"

centrated amonia. This last process was performed four

times in all. The emulsions formed were cut by means of

ether and ammonium sulphate. After washing and drying

with calcium chloride it was distilled at 44mm. and

cuts made at 1800 corr., 1850 corr., and 1900 corr.

These three portions were again treated with ammonia as

before, washed, dried, and fractionated at 43mm. That

boiling at 181.4 183.60 at this pressure was collected,

a yield of 120gms. The product melted at 4-50*

23. " 1 o Cyclohexyloapropene -(2).

This hydrocarbon was prepared similarly to 234

pentene m(l). 206gms, of cyclohexyl..bromide, 35gms. of

magnesium, and 121gms., of allyl bromide were used. The

crude product was treated with alcoholic sodium *thylate,

but as the distillate first obtqined, boiling up to 1510 ujci,

contAined some hydrobromic acid from decomposition of the

residue in the flask it was treated with potassium carbonate

and calcium chloride, and redistilled, 66gms, of lacyclohexyl-

propene .(2) were obtained, b.p.:154.0 1 154.40 corr.
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2. 4 - Cyc1oheTyl -- pentene -- (2).

This compound was prepared as 4"methyl pentene.- 235

(2). 115gms, of cyclohexyl.bromide and 80gms. of 4e.bromo..

pentene -(2) were used. The reaction mixture was re..

fluxed for three hours and the crude product treated with

alcoholic sodium ethylate, 12,5gms, of 4-ocyclohexylvo

pentene "(2) were collected, b p.: 125.3 1 l26.31 corr,,

at 95mm, 3iwolokoff b.p.: /95-6*cor:(S 7/(Y eC,

as as
d4  (vac) : 0.8322 nD : 1.4595

25. v4 4 Cclohexy1 .. heptene-(2).

This compound was prepared similarly to the 236
last, 84gms, of cyclohexyl bromide, l5gms, of magnesium,

150 ccs. of ether, and 70gms. of 4..brom " heptene -(2)

yielded 14.5gms, of 4.. cyclohexyl " heptene ..(2), b.p.:

135.6 - 136.60 corr, at 45mm,

25 sags
d 4 (vac.): 0.8355 n D : 4630

A Siwoloboff determination indicated its boil. 237
ing point to be 230 - /0 at 760mm, (JtyN c.),

182



P2JSPARATION A\D U RIFICATION

Part V - Diolefines,

1, - Pentadiene- ,3

This conjugated diolefine was made by the
(AJ)

procedure of Reif for the preparation of this type of

hydrocarbon from the corresponding alcohol, oxalic acid

being here used as the dehydrating agent, 100gms, of

pentene ,(2)**olp*(4) were heated under a two foot Vigreux

column in an oil bath, with 45gms, of crystalline oxalic

acid, Ice-water was circulated through the condenser, and

the receiver was surrounded with ice-water. The distillate

was separated from the water, dried with calcium chloride,

and fractionated, 14,.4gms, of pentadiene .(l3) were obm

tained, boiling.from 42.00 to 42,3* corr, This corresponds

to 14.5% of the theoretical yield, A larger yield could

have been obtained by working up the residues again with

oxalic acid, but it was not considered advisable to spend

time in this way,

2. Diallyl,

The diallyl used in the course of this work was

obtained from two sources. Frank Cortese contributed a

sample of very pure dially, The solubility data were obw

tained with this sample. The diallyl used in the specific

characterization work was prepared by J.JO'Brien as a special
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problem in the course of his junior organic chemistry

laboratory experience. The procedure was that detailed by
(13)

Cortese, the product was not fractionated, but collected

between 690 and 720 on distillation. In the coupling

reaction, exactly the theoretical amount of magnesium was

treated with 300gms, of allyl bromide. The mixture was

kept cold during addition, and then allowed to stand two

days, after which time it was worked up as any Grignard

solution.

3. tHeptadiene -(2.4)

This diolefine was synthesized in a manner 4-0

similar to pentadiene s(1,3). From 83gms. of heptene

(2) " ol " (4) and 35gms. of crystalline oxalic acid, 21.7gms.

of heptadiene "(2,4), b.p.: 107.5 108.00 were obtained,

or 31% of the theory.

Octadiene"(2.4).

From 100gms. of octene -*(2).01.(4) and 40gms, 241

of crystalline oxalic acid, by a procedure similar to that

used in the synthesis of pentadiene -(1,3). 28.5gms.

of octadiene "(2,4), boiling from 133.50 to 134.00 corr.,
A,&*/p~is : A"" Ce

were obtained, corresponding to, a 33% yield, r 7X 2. 8z/7

v;0.7927 n, .- . r'P7- 7 / 2.

5. " 4 - Methylooheptadiene ,(ls5)&

This diolefine was prepared by taking advantage Z42

of the procedure of Gilman and McGlumphy for the indepen.

dent preparation of allyl magnesium bromide. 85gms, of allyl
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bromide dissolved in 300cce, of ether were dropped onto

six times the theoretical quantity of magnesium covered

with 150cces, of ether. After the bromide had been added

the solution was refluxed for a half hour, decanted from

the. excess magnesium, the latter rinsel irith a little

other, and the rinsings combined with the reagent solution,

80gms, of 4**brompentene..(2) were then slowly added and the

solution heated for three hours. The solution was then

decomposed as usual, and, after having been freed from ether

by the customary treatment with hydrochloric acid (d,:l.19),

it was let stand over night with sodium ethylate solution

in ethyl alcohol. The next day it was thrown out of solu..

tion with water, washed with water, dried with calcium

chloride, and fractionnted. 28.8gms. of 4-methyl..heptadienem

(1,5) were obtained, boiling from 110.5 to 110.90 corr.,

52% of the theoretical yield. As e /! ,J,

. 22 Dimethyl-hexadiene -(-34)

This allene was prepared in a manner similar 243
to that used for the conjugated diolefines, except that the

alcohol used contained a tetra-substituted carbon atom in

such a position thiat dehydration to turm a conjugated diolerine

was impossible, 42gmo. o L 2, 2.dime thyl-hexeneo.(4)..ol..(3) were

heated on an oil bath with 25gms. of crystalline oxalic acid,

under a column, as before. 64? gms, of 2,29*dimethylv.hexadiene,*
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(3,4) were obtained, b.p.: 107,4-106.0 corr. This corres-

ponds to 18.5% of the theoretical yield.
(r,?): 0.73 7 r|i 4 v

7. 4,5 "Dimethyl-octadiene -(2,6)

This diolefine was prepared by a Grignard pro

cedure which was run somewhat in the Wurtz sense. 45gms,

of 4-brom-pentene-(2) in 150ccs, of ether were added to

about five times the theoretical quantity of magnesium.

After addition of the bromide the solution was refluxed

for a half hour, decanted from the magnesium, and treated

with 35gms, more of 4-brom-pentene-(2). After heating an

hour on the water bath, about two grams of magnesium were

added and refluxing was continued for two hours. The

reaction mixture was decomposed in the usual manner, the

ether solution dried with calcium chloride, the resultant

solution fractionated, and 14.lgms. of 4,5"dimethyl-

octadiene-(2,6) finally obtained after redistillation.

Bip.: 152.9 - 153.8*, 38% of the theoretical yield,

dalvac) : 0.7611 n : le4375

Analysis: Yound T]eoretical

Wgt, sample 0.1946 0.1807
Wgt. COS 0.6226 0.5815
Wgt. H20 0.2277 0.2060

% C 87.28 87.79 86.87
% H 13.10 12976 13.13
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8. 4- Propyl-heptadiene-(1,h).

This diolefine was prepared in a manner simil.

ar to that used for 4-methyl-heptadiene -(1,5), number

5 of this part. 63gms. of allyl bromide in 250ccs, of

ether, 60gms, of magnesium in 100occs, of .ether, and 70ogms,

of 4-brom-heptene-(2) gave 34.7gms, of 4-propyl-heptadienes*

(1,5). Sodium methylate solution was used to free the

product from halides. The diolefine was fractionated,

and collected from 156.2 to 156.60 corr. 64% of the

theoretical yield,

d4 vac): 0.7501 n D : 1.4310

Analysis*
Found Theoretical

I II
Wgt, sample 0.2085 0.1369
Wgt. C0s 0.6598 0.4373
Wgt. H20 0.2506 0.1648
% 0 86.34 87.14 86.87
% H 13.45 13.47 13.13

1*0. 4- Allyl-socten-()

This diolefine was prepared similarly to the

last. 68gms., of allyl bromide in 300ccs. of ether, 80gms.

of magnesium in 100ce, of ether, and 81gms, of 4-brom-

octene.(2) gave, after proper sodium ethylate treatments

27gms. of 4--allyl-octene-(2), bp.:t 110.1 - 111.10 corr,

at 85mm. A Si-w oloboff determination indicated its boiling
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point to be 178 -90ii, /,It 1ecotP1pojitun.

d2 vac): 0.7565 nD : l.4342

10.* - 45-Dipropyl-otadiene.(2,8).

This diblefine was prepared in a manner quite 247
similar to that used for 4,5-dimethyl~octadiene-(2,6),

number 7 of this part. 7ogms, of 4-brom..heptene-(2) in

250cos, of ether were added to 60gms, of magnesium in

100ccs. of ether. Refluxing, after addition of the

halide, was effected for a half hour, the solution was

decanted from the magnesium and decomposed as usual.

Beside the heptene-(2) obtained from this procedure

(and mentioned earlier) l9gms. of 4,5-.dipropyl-.octadiene.

(2,6) were prepared after sodium ethylate treatment. This

was fractionated in vacuo and collected from 117.10 to

118.10 corr., at 25mm. A Sioloboff determination in-

dicated its boiling point to be ?/?-4(ec./t 760 mm. The

yield was 49.5% of the theory.

d25 25*0
d4 (vac) : 0.7804 n D : 1.4472

i1. A 4,5- Di-n-butyl-octadiene-(2,6

81gms. of 4-brom-octene-(2) were added to 24s

5.lgms. of magnesium and 20ccs, of ether, after which 30ccs.

of ether were added and refluxed for three hours. 2gms,

of magnesium were then added and refluxing continued for

three hours longer. The resultIng solution, after decom-
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position, was dried with calcium chloride and distilled

from an oil bath until all of the ether had been distilled

off. The high-boiling from the octene-(2) (earlier

described) was added to the residue in the flask, and the

whole vacuum distilled, 18.5gms, of 4,5-di..n-.butyl-o

octadiene-(2,6) were collected, toiling trom 148,70 to

150,70 corr., at 25mm. A Sivvoloboff determination

gave QA)as its boiling point at 76emm.

29 24e9
d4 tvac) : O..7949 n D : 1.4528
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iRli;lRAT.Qi AL D URIFICATION

Part VI, - Acetylenes.

1. - Pentine

This acetylene was prepared by H.D. Addison a4.9

in the sourse of a special problem in his junior organic

chemistry laboratory in 1929, The procedure adopted was

that described by Bourguel at great length, The experi.

mental details given by him were found entirely adequate.

2-bromo pentene-(l) was prepared from 2,3-dibromo-propene.

(1) and ethyl Grignard reagent, and from this one mole-

cule of hydrobromic acid was removed by sodamide. Two

ccs, distilled out of xylene between 39.5-*44.50 corr.

(principally 39.5 - 40.5O)and the tests here described

were run upon this product, which probably was more pure

than its boiling point range would indicate, because un-

doubtedly the vapor was superheated by the heat required

to vaporize it out of the xylene. No impurity could be

present which would interfere, at any rate, with the

formation of the mercury derivative described earlier4pr.121),

2. - p tine e(l).

325gms, of dichlorheptane (prepared as previous- 250

ly described and therefore containing some isomers and

some chlorheptenes) were slowly dripped onto 25?gms, of

finely powdered fresh sodamide which was suspended in
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600ccs. of decahydronapthalene and 900cos. of commer.-

cial xylene. Three flasks were used, to which were

added 200, 100, and 25gmas. of dichlorhe*ne, respective-

ly. The flasks were heated in an oil bath at 160-700

before addition of the chloride, and addition was con-

tinued so as to maintain a gentle reflux under the water

condensers. After all the halide was added, the flasks

were heated for two hours further at the same temperm

ature, making the total period of heating three houre.

The next day the condensers were turned over, and the

major portion of the xylene distilled off - until the

total volume of distillate measured 950ccs. The flasks

were then surrounded with ice water and their contents

slowly hydrolyzed, first with ice water, then with

dilute hydrochloric acid until the contents became

slightly acid. The top layer was separated, washed with

water, sodium carbonate solution, water, and finally

dried with calcium chloride, Upon fractionation 71gms.

of heptine.(l), b.p.: l0U,4 -, 100.80 corr, and 27gms.,

b.p.: 99.4 - 100.40 and 100.8 - 101.90 corr. were

collected. The tests herein described were made upon the

fraction collected over four tenths of a degree. The

total weight of heptine boiling from 99.9 to 101.90 was

98gmse, 53% of the theoretical yield,
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3. Heptine-2.

50gms. of heptene.-(3), including the higher 251

boiling portion collected (31.5gms., b.p.: 96.30-96.8D)

in the previously described preparation were shaken with

85gms. of bromine in an aqueous solution of sodium bromo.

ide, acidified with sulfuric acid (to prevent the forma.*

tion of bromhydrin). Shaking was continued for twenty

minutes. The product was separated and washed with sul"

furous acid and water. The dibromide was treated with

a little more than an equimolecular amount of potassium

hydroxide in alcoholic solution, and refluxed for two

hours, The alcoholic solution was diluted with water,

the bromheptene washed with water, quickly dried with cal.

cium chloride and dropped onto 30gms. of sodamide in an

oil bath at 1500, under a reflux condenser. The flask

was heated at 150 - 1650 for two hours and the reaction

product then distilled from the flask, without any hy..

drolysis, a sand bath being used to support the flask.

The distillate was washed with water, dilute acid, water,

dilute sodium carbonate solution, water, and then dried

with calcium chloride. Upon fractionation, and refractiona-

tion of the cuts from 108-1200, 3ccs. of heptine-(2) were

collected, b.p.:lll.5 - 113.00, and upon refractionation

of the lower cut,

4w. bo Htine -13)1

was obtained . 16.5gms, boiling from 105.3 - 106,70 corr.
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This corresponds to 33.7% of the thieoretical yield.

Between 1070 and 111.50, about one cc. of

a mixture of heptine -(2) ando(3) was obtained. This

appears to indicate that the three cc,.cut taken from

111.5 - 113.00 represents heptine -(2), rearrangement

having occurred as would be expected from the work of
(ft)

Bourguel.

, Octine" (1)

15gms, of octine .(2) prepared as specified 2 54

in the immediately following section were added all at

once to a suspension of 8gms, of finely powdered soda"

mide in about 40ccs. of Eastman's "terpene-free p-cymene

(No. 8 3 )1 held in a flask in an oil bath at 160 - 1700.

The bath was held at this temperature for two and a half

hours, until the refluxing, at first rapid, had practically

ceased and the mass had become a paste. The condenser

was then turned over and about 30ccs. of the solvent were

boiled off from a sand bath. The flask was then suspended

in an ice bath, and ice-water slowly added, followed by

dilute hydrochloric acid until the reaction mixture was

acid. The top layer was separated, washed with water,

sodium carbonate solution, water, then dried with calcium

chloride and fractionated. 7.3gms, of octine-(l), boiling

from 127.60 to 128.00, corr., were obtained. This

corresponds to 48.5% of the theory.
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6. -sOctine )

33gms. of sodamide (finely pulverised, fresh 255

product) were suspended in about 900ccs. of anhydrous

ether in a two liter three-.neck flask, and 58gms. of

heptine-(l) were added to it dropwise. Part of the hep.

tine used included the 27gms, previously described as

consisting of cuts boiling from 99.4 - 100.40 and 100.8-

101.90 corr. After a few drops of heptine-(l) had been

added the flask was warmed on a water-bath. Heating was

discontinued when gelatinous material began to form. The

heptine was added during an hour, with stirring, and

stirring was then continued for a half hour longer, durt.

ing which time the flask was heated on a water bath, llOgms.

of dimethyl sulfate were then slowly added over a period

of about one hour. Ether was added from time to tzme in

an effort to keep the mass semi-plastic. The mixture was

stirred and warmed for an hour after all of the methyl sul-

fate had been added, and then let stand over night, The

next day cold water was added, the ether layer separated end

refluxed for a half hour with water, then a half hour with

concentrated ammonium hydroxide (to saponify the poisonous

methyl sulfate), then washed with water, with dilute hydrov-

chloric acid, water, sodium carbonate solution, water, and

then dried with calcium chloride. The ether was distilled

off through a fractionating column and the-remainder fraction"
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ated, 39.3gms. of octine -(2), b.p.: 138.0 - 138.40, corr.,

being collected. 23.7gms. of heptine-(l), boiling from

99.5 to 100.20 were recovered from this preparation. This

corresponds to a 59% over-all yield, or to a 100% yield

based on the heptine.(l) actually used.

The methyl sulfate here used was Eastman's 256

technical grade, purified by shaking with water, then twice

with sodium bicarbonate solution, and then drying with

calcium chloride over night.

79, -Nonine -4

This acetylene was prepared in a manner simil. 257

ar to that by which heptine -(3), number 4 of this part,

was prepared. 39gms. of nonene-(4) and 55gms, of bromine

gave a dibromide which after two and a half hours of rem

fluxing with slightly more than the theoretical amount of

alcoholic potassium hydroxide gave a brom-olefine which

was diluted with about lOOcce, of toluene (boiling below.

117D) and dried with calcium chloride. This solution

and 55gms. of pulverised sodamide (moistioned with toluene

before the solution was added to it) gave a distillate

after two hours of heating which was collected between 1170

and 1750. 23gms. of high-boiling material remained behind.
Lotter

This was dropped onto l7gms. of powdered sodamide held in

an oil bath at 1500 - 1650 for three hours. The distillate

195



from this second treatment was combined with that first

obtained. Upon fractionation 10.5gms. of nonine-(4)

were obtained, b.p.: 155.1 - 156.10. This corresponds

to 27.4% of the theoretical yield.

20
d (vac): 0,7716 n *: 1.4330

4 D

Analysis: Found Theoretical

Wgt. sample 0.1537
Wgt. 0C0 0.4895
Wgt. H20 0.1743

% C 86*91 86.96
% 12.69 13.04

8, Hexadecine --(),_

20gms. of cetene were shaken for five minutes 58

with slightly more than the theoretical amount of bromine

in an aqueous solution of sodium bromide in sulfuric acid.

The excess bromine was destroyed with sulfurous acid, the

dibromide- extracted with ether, dried with sodium sulfate,

and the ether evaporated, 20gms. of dibromide thus formed

were dissolved in an equal volume of xylene and dried with

sodium sulfate. The solution was added to a-suspension

of two and a half times the theoretical amount of sodamide

in xylene in a liter flask clamped in an oil bath at 100.

Frothing began at once and continued until the entire flask
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filled with foam. The temperature of the oil bath was

gradually raised until it reached 1600 and the xylene

began to reflux vigorously. The flask was heated over a

period of about two and a half hours. After cooling,

the reaction mixture was poured onto ice, extracted with

ether, and dried with calcium chloride over night. The

next day the ether and xylene were distilled off at

ordinary pressure, and the residue distilled at 15mm.

7.5gmo, of crude hexadecine-(l) were collected, boiling

at 145 to 1700 u.c. at 15mm. , This corresponds to 65% of

the theoretical yield. This was dissolved in 22ccs. of

alcohol and treated with ll.5gms. of silver nitrate

dissolved in 12ccs. of water and 95ccs, of alcohol. The

precipitate was filtered with suction, washed twice with

20cc. portions of ether, and the acetylene liberated from

the salt by treatment with dilute (about 8 N.) hydrom

chloric acid. The hexadecine layer was extracted with ether,

dried with sodium sulfate, and distilled at 15mm. Two

separate cuts were taken separately at 156-40 corr, and

158 " 1600 corr. These two cuts were probably the same,

boiling differently due to rather wide fluctuations in the

pressure. The former cut was taken as the sample tested in

this work. It melted at 150, according to H. R. Batchelder,

who identified it as hexadecine-(l) by the use of a prelimin.

ary outline of this procedure in the course of his advanced
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course in qualitative organic analysis, in 1928.

The acetylene apparently decomposes on

distillation even at this pressure, for the flask contain"

ed a brown residue- that darkened as the distillation con-

t inued.
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PREPARATION AUD PURIFICATION

Part VII. - Aromatics.

1. - 9 - Isoamyl - anthracene.

This hydrocarbon was the only aromatic pre.2 GO

pared in the course of this work. It was made by H.T.

Gerry as a special problem in the course of his junior

organic chemistry laboratory experience in 1928. Through

his courtesy his detailed directions for its preparation

are included here. The procedure of Lidlermann was

followed in a general way.

200gms, of anthraquinone were moistened with 26/

about 50cc. of alcohol and to this were added 417gms. of

zinc dust and 283gms, of sodium hydroxide dissolved in

2850ccs, of water. This was refluxed for an hour and a

half on a sand bath and then 150gms. of isoamyl bromide

were added in portions through the reflux condenser over a

period of half an hour. The mixture was then boiled eight

hours longer.

The resulting solution was filtered, the

residue being returned to the flask and boiled with about

two liters of water without the use of a reflux condenser.

The liquid was again filtered and the filtrate discarded

(boiling without the reflux condenser ridding the reaction

product of any isoamyl bromide or alcohol rema4xiing).
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The solid residue was then treated with two 2 63

liters of alcohol and heated to boiling, The hot solu..

tion was filtered and set aside over night. In the

morning the anthracene and anthraquinone that had precip-

itated was filtered off and the solution was diluted with

water to about nine liters. A heavy sticky oil separated

which was filtered off.

This oil was dissolved in a liter and a half 264

of cold alcohol and the white precipitate of anthracene

filtered off. Sixty-five grams of picric acid were added

to this alcoholic solution, which immediately turned a

deep red, the color of the hydrocarbon picrate. This

solution was refluxed for two hours and then allowed to

cool, The precipitate of picrate came down only on shak.

ing, as supersaturated solutions of it in alcohol are

readily formed. After filtering off this yield of the

picrate the solution was evaporated to about 500cc. and

another yield of the picrate obtained,

The picrate was then taken up in slightly more 265

boiling alcohol than that required to dissolve it. Then

concentrated ammonia was added to the hot solution until

the red color of the solution decreased and became no

lighter on further addition. The hot solution was filtered

and cooled. The hydrocarbon precipitated, although there

was a great tendency to form supersaturated solutions,
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The hydrocarbon was th'en filtered off and '

washed first with a small portion of alcohol and then

with water until the water began to come through colorless,

This product was recrystallized twice from alcohol.

By this procedure 27 grams of 9-isoamyl anthra" , 47

cens were obtained. The product melted at 58-590C. It

formed long thin needlelike crystals that greatly resemble

silk fibers in shape, luster, and feeling. The color is

white with a strong blue flourescence.

On standing, the solid, white hydrocarbon 2 Co8
develops a slight yellow color, deepening on long standing

and exposure to the sunlight to a golden-orange shade.

At this latter stage in change of the compound, the odor

of isovaleric acid in the stoppered bottle is very pro..

nounced. The tests herein described were made upon this

hydrocarbon before this oxidation had begun.
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CUAI'TER III

SUMMARY
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A new procedure has been developed for the 2 GC
ideltification of pure hydrocarbons. It classifies

these compounds primarily as solids, liquida, and

gases. It further divides the solids into (1) non-.

aromatics and (2) aromatics, and the liquids into

(1) aromaties, (2) ethers, (3) cyclic unsaturates

together with acyclic acetylenes and polyolefines,

(4) acyclic olefines, (5) napithenes and (6) aoyclic

paraffins. These divisions are based upon miscibility

with various selective solvents, boiling point, gravity,

and addition of bromine.

To teat this procedure some two hundred com- 

pounds have been obtained from various sources, of

which number about fifty have been synthesized.

Tables including the properties and reactions

of the most important hydrocarbons have been completed

from abstract journals.

203

6lUlILARY



CHAPTER IV

THE PROCEDURE FOR THE IDENTIFICATION

OF HYDROCARBONS

204
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Preliminary Considerations
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THE PROCEDURE FOR TJE IDENTIFICATION OF HYDROCARBONS

The procedure for sectional division has been 27

discussed in the body of this thesis. Z1eference should

be had to the chapter dealing with methods of group

division for a detailed consideration Of it. (Cf. p*r6j),

In general it may be said that the method of

locating a compound in the proper section consists of

the following steps, not all of which are always neo-.

essary.

1. Determination of state at 00 or 200.

In this determination the compound should

always be cooled to (at least) fifteen degrees below

either 00 or 200 respectively, held at this tempera-.

ture for several minutes, and scratched if liquid.

If a change in state has occurred due to this cooling,

the compound should be allowed to warm up slowly, the

state at 00 or 200 then being noted.

2. Determination of boiling point.

Methods for this determhation are given in

Mulliken, "Identification of Pure Organic Compounds",

Vol. I, p. 221 et seq.

3. Determination of deneity.

Methods for this determination are given in 276

1ulliken, "Identification of Pure Urganic Compounds",
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VQ1. I, p. 227 et seq.

4. Determination of solubility in nitromethane.

The method for this determination is given at 277

the end of these tables, Test 922.

5. Determination of solubility in asIfurio

and hydrobromic acids.

The methods for these determinations are 278

given at the end of these tables, Tests 922 and 929.

1. Determination of solubility in aniline.

The method for this deterirdnation is given

at the end of these tables, Test 922.

7. Determination of unsaturation by the

bromide-bromate titration.

The method for this determination is given

at the end of these tables, Tests S24 and 925,.

8. Determination of solubility in benzyl

alcohol.

The method for this determination is given

at the end of these tables, Test 922.

To locate a compound in the proper section, 252

its Division is first determined, Then the chart

given on the following pages ( pages 2RO -226 )

should be consulted and the compound placed by follow..
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iiig through the scheme as directed )y the "flow

sheet".

Sectional tests, semi-specific tests, and 283

specific tests, are given at the end of the tables,

page

Illustrations of the way to use the procedure 2 31

are given on page 82.

Bibliographical references have been given 28S

to the properties and reactions listed. Not all of

the possible references have been included, by any

means, but only those references in which the properties

actually chosen are given, The reference numbers are

found above the properties in the property columns,

and in parentheses following the properties and re-

actions in the descriptive columns. This variation

has been adopted to conserve space and preserve clarity.

The numbers refer to the same numbers in the corres-

ponding Divisions and sections of *ppendix II.

Stare have been placed against the names of 286

those compounds upon which the writer or one of his

colleagues has done sufficient work to feel that it

is properly placed, although this does not mean that

all of the sectional tests have necessarily been ap.

plied to it. The exact tests applied are given in
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various placea in the ody o ' this thesis. tArs _>K)

have also been placed agasint those properties and

reactions which have been obtained in this laboratory.
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THE iEL iABIITY O ' I E TABLE

A statement is necessary concerning the re-

liability of the tables given in the following section.

All hydrocarbons of known structure, many of known

carbon skeleton but unknown or doubtful location of

unsaturation, and the most important of unknown

structure but known properties are included in these

tables, subject to the following qualifications.

These compounds and their descriptions, ex-

cept in a few cases where original sources were con-

sulted, were all collected by the use of the 1910

Beilstein, Vols. I and Y, the ''upplement to Vol. I,

and the subject indices (decennial and .annual, as

necessary) of those"Chemical AbstractsIpublished

since the "Literatur-#.chlusstermint of these volumes

of Beilstein. Undoubtedly the writer missed a good

many important compounds and properties, but the

indices were carefully read through, all of the re-

ferences to hydrocarbons looked up, and the data

selected as seemed judicious. In collecting the

data on acyclia paraffins, acyclic olefines, acyclic

diolefines, and acyclic acetylenes, the abstract of

the London Chemical 6ociety and the Chemiseche Zentralo.

blatt were also used in a similar manner. Abstracts
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published up to January 1, 1928, were consulted for

all of the non-aramatic hydrocarbons. (The London

Abstracts were not consulted beyond 1925.) Abstracts

published up to January first, 1914, were consulted

for all of the aromatic hydrocarbons. The writer has

abstract references for the aromatic hydrocarbons re.&

ported from 1914 to 1927, inclusive, but lack of time

prevented him from looking them up and listing any

valuable information obtained from them' These

statements are all subject to the exception that no

literature work has been done for the gaseous com-

pounds of Div. C of these tables beyond listing the

names and boiling points of those given in Beilstein

and the recent literature to January first, 1928.

The writer has used his own discretion in

selecting date, and reactions for the tables. e

had taken into consideration the methods used for

various preparations of the same compound, the care

which seemed to have been exercised by the original

worker, the reputation of the original worker and

the frequency with which constants for one compound

have been duplicated, where a given compound has been

described several times.

In considering the more common terpenes, the

2-11
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Abt. I, Chemische Methoden, Teil 11, Beft 5" of Abderholden's

"Handbuch der biologischen Arbeitsmethoden", written by Konrad

Bournot, of great assistance in confirming the reliability and

value of the constants and data selected and in supplyirg addi-

tional information concerning the compounds discussed therein.

According to the scheme of Mulliken's "Identifi-g /

cation of Pure Organic Compounds", certain more or 19 8s unreac-

tive oxygenated compounds, such as ethers, fall in the hydro-

carbon section. This research deals with hydrocarbons only, but

provides for the removal of acyclic ethers from them. In order

to show this, and to remind the reader that other oxygenated com-

pounds may fall in this section, those oxygenated compounds at

present in Genus IX of Vol. I of Mulliken' have been included

here. Except as noted in the tables, the descriptions of these

compounds have not been brought up to date. The constants, only,

of a few other ethers which were handled in this research are also

included.

For a discussion of the way in which the reported

constants have been abbreviated and extrapo3ated for inclusion in

the tables, see paragraphs 2?Vo and 2?01.
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IN HYDROCARBON IDENTIFICATION.

The writer has been requested to make a few general 90 d

statements concerning the physical constants of hydrocarbons, in

particular, concerning their dependence on structure, and the

methods of calculating them. This discussion is written with some

hesitance for it is feared that these statements will be taken too

literally. In seeking to apply the information given, therefore,

it mst be remembered always that all sorts of complications enter

into these relations which have to be considered in eachparticular

case. No general rules can be universally applied!

In general, corresponding (in structure) members of an'290

homologous series have boiling points which, plotted against the

number of carbon atoms in the molecule give a smooth curve for any

one series. This appears to be especially true of non-aromatics.

Thus, in the diagram on page?-/Ij the boiling points of the members

of several series are plotted in this way. The values are taken

from the tables. Curve I is for pentene-(2), hexene-(2), heptene-(2),

octene-(2), nonene-(2), and undecene-(2). Curve II is for pentene-(l),

hexene-(l), heptene-(l), octene-(l), nonene-(l), decene-(l) (these

values, except for octene-(l) were obtained experimentally in this

research). Curve III is for 2-methyl-butene3) 2-methyl-pentene-(4),



2-methyl-hexne'-(5), an& 2-methyl-heptene-(6). Curve IV is

for n-pentane, n-hexane, n-heptane, n-octane, nwnonane,

n-deoane, n-dodeoane. Curve V is for methyl-cyclohexane,

ethylwoyclohexane, propyl-eyclohexane, butyl-cyclohexane.

Curve VI is for eyelohexane, cyoloheptane, oyaloootane,

cyolononane. Curve VII is for toluene, ethyl-bensene, pro-

pyl-benzene, butyl-benene, amyl-obenoene. In general the

curvature of the lines for different members of the same

series is the same, of. lines I, II, and III. The curvature

for kher lines of other series may be nearly the same; this

is especially true of the paraffins and olefines. It is

apparentfrom the Diagram, where these statements may be

helpful, as well as where they cannot be applied.

The members of curve III represent well what is 290f

meant by "members of an homologous series corresponding in

structure". In this case as the main chain lengthene, the

double bond at one end remains in position 1, the methyl

group at the otherremains on the second carbon from the

other end. It must be remembered that these compounds are

not strictly corresponding for the relation of the side chain

to the double bond does not remain constant. This must be

taken into consideration especially when the side chains

join directly an unsaturated carbon atom, In general, it



is the distance from the end of the chain which is the

most important influencing factor in the change of a con-

stant upon introduction of a side chain or an unsaturation.

Furthermore, in general, the entrance of a side 2903

chain or an unsaturation in position 9 causes an abnormal

change in the constants of a compound. The introduction of

a double bond in position a gives an olefine a higher den-

sity (5 to 10 parts in the third decimal for the lower

members) and a higher boiling point (in general about four

degrees) than it would have were the unsaturation in

position 1, and causes the boiling point to be almost

identioal with the paraffin of the same carbon skeleton,

of. curves I and IV* The introduction of a methyl group in

position two causes a marked lowering in boiling point and

density from those of the straight chain compound of the

same carbon skeleton. This decrease in boiling point is

usually about nine degrees for the first methyl group and

even more than as much again for the second methyl group

on the same carbon atom, in the olefine series,- somewhat

less in the paraffin series.

The absolute values of differences between eon- goh

stants of hydrocarbons of different structures decrease

with increase of molecular weight. The boiling points of

olefines with the double bond in position three are nearly
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the same as those for their isomers with the double bond

in position one, their densities and refractive indices

are slightly greater than those of the latter group of

olefines, but loss than those of olefines with the double

bond in position two. The introduction of a methyl group

in position three raises the boiling point, in general,

above that of the isomer having its methyl group in position

two and increases the density and refractive index even

slightly above the straight chain isomer; this is especially

true in the paraffin series, e.g.

BP. d nD

n-hoxane 69-70 0.660(20/4) 19575(20)

2-methyl-pentane 60-1 0.654(20/4) 1.375(15)

3-methyl-pentane 63-4 0.665(20/4) 1.379(15)

n-ootane 1$5-6 0.705(18/4) 1.399(18)

2,2,4-trimethyl-
pentane 98.5-9.5 0.492(20/4) 1.392

2,2,3-trimethyl-
pentane 110.5-111.5 0.722(15/15) 1.416(25)

The difference in boiling points between 29O)i

corresponding members of a homologous series is approximately

constant and tapers off uniformly with increase in molecular

weight, of. the diagram on page2/2 k. This same statement

applies to boiling points at reduced pressure, see, for



instance, Bourguel, Ann. Chim., 10 3, 366 (1925). It must

always be remembered that differences in all physical con-

stants, of the kinds thus far mentioned, decrease with in-

arease of molecular weight.

In general, in the non-aromatic series, the

densities and refractive indices increase with increase in

moleoular weight.

In general, acetylenes, conjugated diolefines291

and allenes have higher boiling points than the correspond-

ing olefines of similar structure, the order of ascending

boiling points being the order in which these compounds are

named. The same statements apply to these compounds as

have already been given for olefines and paraffins.

In general, monocyclio, bicyolic, and tri- 9O(

cyclic systems may be distinguished from one another by

increasing density and refractive index in the order named.

(This, as other statements, must take on life to the reader

by a study of the constants in the tables.) This fact has

frequently been used in determining the structure of sesqui-

terpenes. It must always be remembered, however, that in

a fuily of a given empirical formula, these two constants

are subject to change not only due to previously mentioned

causes, as well as to the number of rings present, but also

to the state of saturation, so that an increase in density

2/f



due to formation of a second ring may be partly or wholly

offset by decrease in density due to increased saturation.

In general, the density and refractive 290m,

index decrease: with increasing saturation.

In general, in the- aromatic series, increase eo'9 0,*

in molecular weight due to increase in length of the side

chain causes decrease in the density. This is especially

noticeable after the molecule contains over nine carbon

atoms.

Frequently, because of the approximate

validity of the approximate Clausius-Clapeyron equation,

it is possible to obtain an approximation to the boiling

point of a hydrocarbon whose boiling point is reported at

only a single reduced pressure by plotting this point on

semi log paper on which the ordinates are pressures in ums.,

and the abscissae are reciprocals of the absolute boiling

points. A straight line is then drawn through this point

parallel to a similar line drawn between points plotted for

a compound in the same series of similar structure whose

boiling points at at least two different pressures are

recorded. Those compounds listed in the tables as boiling

at *about" a certain temperature have had their boiling

points computed by the writer in this way. The boiling

points at redueed pressures are listed, together with the

references to the atticles in which they are given.



Reoently a valuable reeomaendaion ntas been uade of the

use, for the purpose described, of a paper ruled in such

a way that while it is semi log, the temperatures may be

plotted directly, instead of their reciprocals. See D. S.

Davis, Ind. ng. Chem., Analytical Edition, , 306 (1930).

In general it may be said that if a density 29OA

is determined at a temperature within a few degrees of that

at which it is desired to have it, it may be computed approx-

imately, for qualitative work, by using a factor of dd/dt

one part in the third decimal per degree. The density, of

course, deereases with increase in temperature. The refrac-

tive index may similarly be computed approximately by apply-

ing a factor of five parts in the fourth decimal per degree.

In general the density and the refractive index vary in the

same way.

For the reasons set forth on pages 1e 17 4290Y

the writer does not feel justified in encouraging confidence

on the part of the qualitative analyst, in the reliability

of physical constants beyond the limits there set (pages/3,/f).

Accordingly, in the tables of properties, the boiling points

have been listed as degree ranges, and the fourth decimal

has been seuck from the densities and refractive indices.

Moreover, the temperatures at which densities and refractive

indices have been determined are reported to the nearest

whole numbers, and boiling points reported close to 760 mm.



have been corrected to that pressure by applying an approxi-
0

mate correction factor of 0.l per 2.7 mm. This correction

factor has not been applied when it would cause a correction

of more than one degree, except when the boiling point which

has been corrected is also listed at the experimental pressure.

The exact constants are given in the references.

These statements are not intended in any sense 429 ,
as a literature review. With respect to boiling points, how-

ever, the reader may find of interest an article by Boris

Nokrasov, Z. physik. Chem. Abt. A, 141, 378-86 (1929) where

a method is given for calculating the boiling points of

hydrocarbons from their structure which has been successfully

applied to 260 out of 316 hydrocarbons (the calculated boil-

ing point being within five degrees of the actual one). The

boiling point of pinene was calculated to within one degree.

See also Nokrasov, Z. physik. Chem., Abt. A, 140, 342-54 (1929).

The calculation of molecular refraotion and 20

the uses to which it may be put are too well known and too

frequently alluded to to warrant detailed consideration

here. A brief review of this subject may be found in Brooks

"The Non-BenzawM Hydrocarbons*, pages 550-562. Reference

may also be had to the entire sixteenth chapter of this

volume for a general review of physical properties of the

hydroc arbonsL. 3_ a s ; Bourgue / 63 // So. c Aan. */ /9/6(//27)

- r cowrkerI, J Am. C/4m.J ,c. / /s'If / j1VE(/. 4,

J A,. esem. Soc. , 339?6(/A)
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THE'Y6 TEL U11 1wLATURE

OF THE TABLES

Vrobably the best statement that can be

made concerning the nomenclature in the tables is

that in general it conforms to the rules given in

the 1910 edition of Beilstein. Strict consistency

has been sacrificed to clarity, thus Ph.CH2 .CHx(CHv)a

has been called isobutyl benzene, whereas

Ph.CHxOH*.CHCH*Ca.0H1.Ph has not been called

(1*.phenylpentyl) -benzene, but 1,5-diphenyl-pentQne.

The terms isopropyl, isobutyl, sec.-butyl, ter.-M

butyl, n-amyl, and isoamyl have been used for these

groups instead of the more systematic, but less clear

metho-ethe-"yl, etc. The word "benzolo" frequently

used in Beilstein has been shortened hereto the more

familiar "bensow, indicating a benzene ring condensed

in the ortho positions with mnother ring, as benzo.

cyclopentadiene:

An attempt has been made to include the

most important trivial names.
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List of Abbreviatios ued ii the Tables

In addition to the customary chemical abbre- 293

viations the following abbreviations are also used in

the Tables.

+ = and

abt. about

ac. = acid

Ao. - MeCO-

acid. - acidify

addn. - addition

ale. - alcohol (or alcoholic)

alT. - alkaline

Am. - isoamyl

ammon. =ammoniacal

asmt. amount

amts. amounts

anhyd. - anhydrons

aq. - aqueous (or water)

assym. assymietrical

atm. - atmospherio

b.b.no. = "bromide bromate numberf

Boil. - boiling

Galad. calculated

chem. - chemical
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conc. = concentraited

corr. corrected

corresp. = oorresponding

cpd. x compound

C.S.T. - critical solution temperature

dec. = decomposes (or decomposing, or decomposition)

decomp. decomposes at (or decomposition)

depolym. - depolymerizes

deriv. - derivative

detn. - determination

d-form - dextro-rotary form

dil. a dilute

diln. = dilution

distd. - distilled

distn. - distillation

div. = division

t HsCs-

exp. - exploding

extn. - extraction

filtn, - filtration

fm. - from

frm. - from

fum. = fuming

g. - gives

g. - gram (whether g. means "givest or "rams* is

always clear from the context of the sentence.)
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gac. = glacial

hr. - hour

hrs. - hours

ht. - heat

htd. - heated

htg. =heating

hy. =hydrocarbon

1. w inaoluble

ident. widentical

Ident. = identification

insol. winsoluble

1-form - laevo-rotatory form

m. w melting

Me - HS0-

min. minutes

mixt. - mixture

ord. =ordinary

org. worganic

orig. - original

oxid. - oxidizes (or oxidizing, or oxidation)

part. partial

pet. - petroleum

Ph -C:#H-

polym. - polymerizes

ppt. - precipitate
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Vptn. - precipitation

ppts. w precipitates

Pr - H,Cx-

prepna. preparations

press, - pressure

prim. = primary

pt. - part

pta. - parts

quant. quantitatively

resp. - respectively

rextald. (or rextalld.) - recrystallized

rextaln. - recrystallization

rm. - room

a.- soluble

Sapn. w saponification

satd. - saturated

sect. a section

sepn. separation

septd. = separated

skak. - shaking

Sol. = soluble

soln. w solution

8tg. standing

syst. w system
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temp. temperEture

theor. theoretical

unoxid. =unoxidized

unsatdu. - nsaturated

unsatn. =unsaturation
VMAM/G =/( volame of stan Aromde -brom~'e soluti onA)4Ior/n,?4)x(A W 9 r'o eo,' 6,
vol. volume

vols. volumes [CfAa.e J-19,
7e-t 9OIRt]

w. a with

wash. - washing

wgt. - weight

wh. which

X1. - excess

xtalize = crystallize

stalln. (or xtaln.= crystallization

xtaln. - crystalline

ztals. = crystals
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The Chart
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KEY Tc ;H CiAT

The Tables of Properties are listed in three

Divisions, - A, B, and 0.

Division A contains compounds which are solid at 00.

See the chart on page 221.

Division B contains compounds which are liquid at 0*

and boil above 200. See the chart on page 226. The temperatures

at which solubilities in various solvents should be determined are

given for various boiling point ranges as follows:

Nitromethane 222

Aniline 223

Benzyl Alcohol 224

The density dividing line for determining whether an

unsaturated is cyclic or acyclic is given for various boiling point

ranges on page 225.

Division C contains compounds which are gaseous

at 20*. It is not subdivided and therefore has no chart.

-220-
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in Nitromethane,

If the oompound

boila between

Determine its

solubility in CH NO, at

20" and 400

400 and 700

700 and 1300

1300 and 1600

1600 and 1900

1900 and 220*

220* and 250*

2500 and 2800

150

250

400

550

70,

850above 2800

-222-



lemperatures for the Determination of 6olubility

in Aniline.

If the canpound

boils between

700 and 130*

130* and 1900

1900 and 2400

2400 and 2850

Determine its

solubility in aniline at

00

30*

45.

60Qabove 285



Temperatures for the Determination of 6olubility

in Benzyl Alcohol.

If the compound

boils between

Datermine its

solubility in 0 11O 011 at

20 and 70Q 200

700 and 130,0 30*

1309 and 1900 50Q

above 1909 700

-224-



The Leasity lividing Line Between Unsaturated

Cyclics and Acyclics.

If the oompound

boils between

It belongs in Div. B,

Sect. 4 (if it is unsaturated)

if it has a lower

density at 200/40 than

200 " 40'D 0.700

400 - 70* 0.730

700 -1300 0.780

1300 - 1900 0.800

190* - 3000

-225-
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DIVISION At-SCTION I

Melt- Boil-
No, ing. ing

Point Point

1

5

7

9

11

15

17

18

19

21

2

Abt 3

4*

4

107

6.5

6.5

9
1o

103
10

II

14. 2

14.5

Abt # j
190
(15mm)

a
201-2

(llmm)
(ther-
mome-
ter
immer-
sed to
110D)

7
274

234

252.5

80.8

134
(15mm)

104
304-"6

103

271

134-5

149.6
.-50 .6

133.5
-4.5

Hydrocarbon

cis-Octadecene.(9), CiH3 . - D1 9 = 0,792;
nb u w 1.448. () -. Cf. Div, B, Sect. 4, No,

Heneikosene-0(9), HA.. D- m Q.802.(*). -
Identity doubtful*,=6.

Hexadecene-(1) "Cetene", CLjH 3SD. - 1 5= 0.784
) - fl 1 9 m 1,442. (). - Br g. dibromide.

( B.9 . no.=71*(Test 925). - Hg deriv.,
M.P. 95-6**(Test 927)*

Dicyclohexyl, Cfa*ap, - C . Div. B, Sect, 5,
No. 277.

so
Tetradecane, CiAH o, - D 0#765. (03,107).

cyclohexaneX CAHJAV-- Cf* Div. B, Sect. 5,

No. 25.

Tetradecine-(2),CHaa. DS 0.800. ().
To-esnot g. Test 9060 (g)

1,4-Dicylohexy butane., C1 IAHa, .Cf. Div. B,1
Sect. 5, ITo, 37.

Pentadecane, CsHs&. - D2 0 = 0#769. (:os).

S H-,,. - Oi,.B,-e 3.. -CA vo, eSed.3, 67.

Cyclooctane., CA-I, - Cf. Div. B, Sect. 5,

No . 143.

2.5 .Dimethyl-hexadiene-( ,4), CA2. - Cf.

Div. B, Sect. 3, No.8I.

-U U
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DIVISION A,

Melt- Boil-
ing ing

Point Point
(c -

15

15-6

17-7.5

17-

18

20

10
8

S

9

'*in
20

is
20,3

22.5

22.5

9
26

30

30

17

9

155
(15mm)

143

100
143.5

1
(

10
75
imm)

5
179
(15ma)

9
160
(15mm)

i3
287.5

Abtl
175

(U.mm)

is

30579180
(1 Siir)

1'7
305-7

184
(15=n)

- I I -.

SECTION I

Hydrocarb

Hexad.-cBine-o(1)C. .(t
test 906* .4). -M gs a3
95-6*. - Be b. no.=31(Tes

Lt
Dw=0.-797.

Test 926,
925),

2,2-Dimethyl6-bioyclo-[1,2 1-heptane,

a-

Camphen-
ilane, C&H , ICf. Div. B, Sect. 5, No. 113

1-Methyl-3-isopropyl-cyclo-pentane, "-ApS-
fenchane", -Fenchocamphorane", CIH2a - Cf .

Div. B, Sect. 5, No. 115.

c is+trans-TrikoseneoO(ll),- C-&-nA,-.- Mixt, of

both,*( Oxid.g. undecenic and lauric

acs. (2O). - Dibromide, M.P.=35.5*0(Corr.)(io)

Octad-ecene-(1), Cilas to -Da = 0.791.(z).

Hexadecine-_-2j, C4ippa. - DaO (Liquid

TT) - at 2000 g. hexadefine-(1),
No. 23. - Does not g. Test 906.(9).

Hexadecane, "Cetane CIaH3 10.
mother-of-pearl-like plates.(

(is).

Eikosadiene-(1.19), C50Hag,

Tetratriakontadiene-(9,25),

He]ptadecarne, C,ysa, - Da
,N I' = .*441.Tjo o

Octadecine-(1 L C-iAH 3A.
G. test 906. ().

Octadecan8, ap a.T . -

(13)

Octadecine-2),
P 0 u(liquid)= 0.802.

Tst 906. (9).

P i

5

:0.804.
(9)

- Shinin
14),* -D9 0,771

4

Adds 4 atoms of

0.777.

- DOS = 0,798, (s).

S0.777 (1:lquid).
4

Leaflets.(9). -
(s). - Does not g.

230

No.

23

25

27

33

37

39

41

43

45

47

)on

90

I

0( f) .
'l. p. =

;Z_

- -XGA.9.4-



DIVISION A, -S.CTIOIT I

Melt. Boil-
No- inQ iiig Hydrocarbon

-~ P i Pj~

18
32

10
34.2

Nonadecane, CIgHA - D 3 2

(13*19),
- 0.777 (liqu

cis- (?)-He3takosene-(13),CpH 5 4 . - Dibromide,
xtaln., M.P.=38.5-*9*.(0). - Oxid. g. mixt,
of tridecanoic and tetradecanoic acids. (10).

7,7-Dimethyl-bicyclofl.2,21-heptene-(2).
4

35.5-6
0

231

49

51

53

55

57.

59

13
330

so
136-7

SI
205

(15mm
1.is

148
(0.6
mm.)

18
121

(0mm)

041 23
138-9

1

215
(15mm)

l8
129

(0 mm)

*Apobornylene" 13.&# - KMnO 4 g. cis-apo-.
camphoric ac. ( 2 0 - Ordinary apobornylene
a mixture of No. 53 + No. 57. (go).

is

Rikosane. CpoHpa* - D37= 0.778. (liquid).(Sj).

3. 6-Endodimethylmethylene--bicyclo-06,133-
hexane, "APocyclene"', CH, Readily
volatile, xtaln, cpd. ( 8 ) - Sweet, irritat-
ing odor. (s.: Cf. No. 53. - D 4 5 = 0.869.

(se) 4-l 1,449. (23). - Very stable to
D

KMnO4 . (gg). - Boil. w. Ac0R+50% HtSO for 3 h
go an acetate, B.P*S=81-2, ds 0 = 0.997,

0~ =l4462,(Sa# ) wh. by sapn. + oxid, of

resulting ale. g. apofencho-camphoric ac.,
CeHx*0,, monoclinic prisms, M.P.=l44-5*, +
dlA--fenchooamphorone whose semicarbazone,
needle-like prisms, M.P.*200-1*(?).(te). -
HCl salt= B.P.-=76-7, M.P.=44-6*, w. Ca(OH)x
g. a terpene alo,, B.P.=196-8*, M.P.=85.5-6.5*
wh. on oxid. w. alk. m04nO + dehydration w.
acetyl chloride g. apocamphoric anhydride,
M.P.=174.5-5*.(z*), Unattacked by O,.(ge).

Heneikosane, C&IHA,6 - D40t= 0,778(liquid).(s

38

42.5-3

4 l
40*4

5.

id),

4k



DIVISION A, SECTION I

Me:
NQ. i

Po

41

it-
ng
Int

-3

S7
44-5

1.0
45.2-5.Z

47

47.

48-

5al

1
7

3

8,5

34
51-2

Boil-
i ng

Point

170.5-- a-Methyl-ce
1.0

46
152-5
(12mm)

to
4Q45-6
(1mm)

53.
224.5
(15mm)

2.3
234

(15mm)

~~~1
Hydrocarbon

amphene, in*

Hexadecadiine-(1,15), C Ip.. - G. Test 908.

1-47 0 48)

cis (?)-.Heutriakontene-(15) , C Q2Hes*, - Dibromide
MP.=43-5*(Gorr.) (10) - Br reacts only

slowly. (so).

Dokosane, CppHA. - D 4r 0.778 (liquid). (gt).

Trl kosane, CaH. - D4 =04779 (liquid).(13)-
142.5* (0mm). (.%a)

59
322-9 Tricyclohexyl-methane, C1a.&- D 0  0.926:,

ns- 1.487. (se)*

as
160-1 2, 2-.Dimethyl-3-.methyl ane- bicycl0 - l, 2,2 a1-

hetane "CaMphene'" , d-Camphene was earlier

known as "Austracamp-hne", 1-Camphene was

earlier known as "Terecamphene", CIOHie. -L-

form occurs in American turpentine oil, (so),

oil of citronella, (31), oil of bergamot.(3s)*-

D-form occurs in cypress oil, fennel oil. (3s).

D54 = 0.842, nf m 1.455. ( ). - D-form shows
D

[cL] = +103.890 (in othter, p=9*67)o (35). *

form shows E[OB1 =-89.29*.(38). - D-1-form g.

Ii.'P.=50 *, (33. ) -- d7IM s-0822. (37y) o-Oli ght htg

w. organic acs,+ZnCla g. esters of isoborneol.

(sel 4- Soln. of 22 go hy. in 50 cc, HCCl+ '

addn, (w. thorough cooling), slowly, -tO 65 g.

HNO0 anhydride in 250 cc. 10HC13 6. C.0 1*(ONOs)
(COSH),* prisms fm. aq.-alc,, M.P.=140-10,

colors yellow by htg. above M.P., completely

dec. at 165-70*#(3q). - Shak. pet. ether soln.

of hy. w. cone. aqo HgAc g. C1,*H 50SHgwhite

plates, M.P.ml88.*9*.(*o), - N403 + 1-camphene

g.-l.-nitro-camphene, vM.P.=84-50, [M320= ~146.44

(*.). - 100 go hy. in light pet. agi~ated w.

HC10 (1 1, per 5 g,) till no further absorp-

tion, repeatedly distilled w. steam g. chlor-

hydrin, M.P.=93*, whose p-nitro-benzoate fm.

MeOH, M.P.=llo, + wh. w. Cr03 g. chloro-~

ketone, CqiH3Cl:CO, M.P.132* (fM, MeOH) who

232

61

83

67

69

71

ow"Mmm

I I I I



DIVISION A, 'SECTION I

Melt- Boil-
No. ing, ing

Point Point

is
54

45,4,
54-4.5

54-6

108
55

55-*.6
48S

51

56
44,49,5C
56.6

57-8

58
108

5
59

is
237-40
(15mm)

100
300

S4,
262

(15mm)

Hydrocarbon

latter g. oxime, M.P.=142-3,+semicarbazone,
M.P.s220--l* (,#). - Dry HCl in MeOH g# hydro-
chloride (fm, 1-form), xtals. fm. COH*I, M.P.=

149-50*.(38)." Soln. in 4 times its wgt. of
glac. AcOH, addn. of 30% HgOg+htg. at 600 g,
chiefly camphenanic ac., .CHjZCOgH (fm. H4o+

light pet.), M.P.95*. (*a)*

Tetrakoeane, CAAjj -. D6=0.779 (liquid).(gI)o

fl5 = 1.430. (44)#

Pentakosane, CasHSA

Eicosadiine .(ll9), C& H2&, - G. Test 906.

Cetyl ether, _CaA g

Pinakonene. CpoHpp. - Da=0.930. (48). -

nfl = 1.502. (,). - Difficultly sol. in
D

Me0H+Et0H, easily in CeOH, pet* ether, + MenC0

(48). - Boil. w, Cr03 mixt. g. cpd., C 2OH 3 00p
xtals. fm. pet* ether, M.P,=abt. 70'. ( ). -
Nitrochloride, M.P. 1500 dec. (489

Isop ntacosane, CggHgg

Hexakosane, CjeH Ia, Lamellas. (49).

1.435. (44).
D

Cerotene, C&GHS From Chinese wax. (se). -

Paraffin-like mass.(sx)#

Dinonyl ketone. CijaHaA0,. -Cf. Mulliken,

Ident. etc., Vol. i, VII, A, pg. 137.

A--Cholesteryleneo, CpsHy .- Ei3D =-76.680 in

PhMe. (ss).

23

77

79

81

83

87

89

91

93



DIVISION A, SCTION I

Melt- Boil-
No. ing Ing Hydrocarbon

Point Point

219 44 4
46 949 956 al. 4*
95g5945 270 Heptakosane, C.HMM. In beeswax, () In,

(15mm Carnauba wax. 4 D6 0=0o780(liquid).(4j),

1D - 1.435. (..).

55
97 601 Cyclopentadecane, - Unchanged by htg. W

HI at 2500 for 7 hrs. (5). - DOB= 0.836; n G=

1.459. (es).

15t4 4 i as
99 61-2 224 Octakosane. L 43 - 5 4 (44).

(1,1mm

sS9 0so
101 62-3 218 Melene, C - In beeswax. ~ Dec. by distn.

(0.5mm at 15 mm.7 0), - D 0.791, ( .,.o) ng0 =

1.423. ) ~ Not attacked by cold EMnO*4(re).

Attacked by Br in boil. CC14. (sq). - The

natjjre of this substance is somewhat in doubt;

according to Funcke, Arch. Pharm, 25 93(1921)
it is a mixture of satd.+unsatd. hys. w. abt4'

30 Cts; according to Marcusson + Bottger, Ber.

57, 633; Chem, Zentr, 1924 I, 2579, it is a

paraffin*

103 63"04 440 Antjhexene, -C&. - D 0.942. (s08).

ett a105 63"4,5 164 2 .2.3-Trimethyl-bic _blo41,l 232h~ad1
Iso-earn han. C 1 T D67 =0.828t 3g7=1.442*

181p4546 n3.5I

107 63.5 286 Nonakosane, C2SIeO, n8 5= 1.46. (i.) In

(Abt, beeswal. (4).
15mm.)

840363 *63 jo*g ei-()
109 64 129-30 Hexadiine(2,4). . - g. herine-(2)-

one-.(5)+other products. (83)9' Br in CS5 0r

HCC13 g. a tetrabromide. (.s),

111 64-5S Cycloheptadecane, G2HA .- Unchanged by htg
w* HI at 250 for 7 hrs. (ss), D 0

n7A= 1,454. (s).
D

234



DIVISION A-, SECTION I

Melt-
No. ing

Point

113 66-7

115

117

119

121

123

125

127

129

10
66-7

so
66.1

1.0
86,95

ese
67.5-8

71
68..g

5 98 f49
6*4 .g

0s&
69

69

Boil-
in.g Hydrocerbon

Point

89
Abt. 1.-Dicyplohexyl-cyclohexane,
192- needles. (o9). - D = abt. Oo
6(?) (B4P, + d. are for an isomeri

(12 m) cyclo-hexyl-cyclohexane.) (09

.t 00
146-8

*CyHago - Long
D34(?).0 (69) # -
Le liquid 1,5-di-
a).*

1,7-Dimethyl-bic yclo-[l,2,2]-heptane(?).
*Sautenane*, aCHia

1S
235 Triakontane, CsHg&. - Occurs on apple skins.
1 mm.)(so). - Brilliant scales. (*g)4

107

152-3

302

cis?-Pentatriakontene- (17) , CAsAH2,. 0-Dichloridi
by Cl in C014 , M.P.= 47t,).- Dibromide, M.P.=

63-350*. (Corr.)* (jLO)o

1.,2,2-Trimethyl-3,6~*endomethylenea- bicyClO-
[0,1,3-v.he xene, "Tricyclene", -"Cyclenel",OipL~ip.
SDSO = 0627, 87J). -sonO=1.43O. (e). - Un-

attakeed by long boil. w. Kv1nO 4, (. ). - 57 g.

+285 cc. HN03 (d=l.075) htd. in 12 tubes for

3 hrs. at 125-30*0 g* 18 g, unchanged hy. + 20

g, sec,-o-nitro-camphene, B.Pg119-9.5*,

da 4t 1.0690 nsoml.494, sol. in alk. w. yellow

color, instantly decolorizes Br in CHCl5 ,+IQlnO4 ,

wh, w. HNO. g. the pseudonitrole, M.P.=99*,
dec., wh, by red. w. Zn+AcOH g. m-amino-

camphane, B.P. 7 zOxl97-8*, dSO =0,937, n5 'o1.494

Ac. layer fm. the nitrationecontains iso-.

camphoric ac., MP.l66-7. ( o4).

Mesembrene, CIA - In wax fim. Mesembrianth-

enum expansum+M-tortuosum. (,1).- Colorless

plates fm. ether. (71.) - Decolorizes KMnO4 .

(71.). Ao&O+NaOAc g, C 0 HGO 0 2 , M.P.866-7*%( 7 1)

Hentriakontane, CA3iHgp, - D68=O*781(liquid)

Laurone, C aHaO.

Neocholestene, CA , - Dibromide, M.P.=125*.

Ta).

235



Melt- Boil-
No. ing ing

P inf Point

131

155

135

137

159

141

143

145

147

149

151

155

69
79

71

77
71-3

76
73-4

49
73.2,

74.7

49,79w #
78-6.5

.08
76,3

77
al

77

79
53

82*8

73
400

74*
310

(15mm)

77
172-5

331
(15mm)

192.5

DIVISION A, SECTION I

Hydr ocarbon

Bryonane C - In the leaves of Bryonia
dioica. (73)*

Dotriakontane, "Dicet 1", CsAH - D7 9=.775.
, n72=l1.4Z3.(7G). - Occurs in candelilla

waAo 76%. (y).

1, 8-Dime thyl-,3 6-e ndodime thyXmethylene-bicy clo
[0.1.~3-hexane "a--Peri-Cyclohomocamphane"

Decahydroanthracene, C&Hag.

Tetratriakontane. L

Pentatriakontane, CasHy - D i0.782. (eS).
4

Hexatriakontane, CgfiH, - Brilliant lamellas'.
Cannot be distilled without dec. (is)#

Myristone, C&2 Hs4 0. - Mulliken, Ident, etc.,
Vol. I, VII , A, pg. 138.

Tetrahydro-dicyclopentadiene, CitHit -
Depolymerized only by passing the vapors thru

a red-hot tube. ( . D7 90.913 (&3), 279

1.473. (,4). - Unattacked by cone. HSO&+ a

little pyro-sulfuria ac,, slightly above its

M.P,, g. isomer wh. x. p.-oabt. 9* '(83), B.P.-

1910, dul =0*949, n41= 1*,494, (84)*

c-Cholesterlene, a2L1M -- )e LD M -10930*
in PhMe.(s3). - 12 S. finely powdered, stirred

vigorously 1 hr. w. 80 cc. AOOH+20 cc. red

fum. HNOS, dm1.52, + let stand in ice g.

75% of nitrocholestne, M.P."'17- 8. ( 8).

Cholestane, CAHa - [c a24o59 in CHC1.(Os)

Palmitone, CiHaaO, - Cf. Mulliken, Ident.

etc., Vol. I, VII, A, pg. 138.

236



Melt.. Boil-
No. ing ing

Point Point

assaee 8
155 85-7 162

87

159

161

163

165

167

169

171

173

86

86

ios
878

87.8

89, 94
88

91 0
94

49
95

98

9,
Indist-
inatly
below

100*1

100-1

as
148

689,p90
270

S92.
321-
3.8

170-
0.5

DIVISION A, SECTION I

Hydro crbon

2.2.3-Trimethyl-bicyclo-[1,2.2]-heptane?, "Iso
hydrocaaphene", "Isocamphane, 0C 1 1 A.

Diphellandrene, CsaoHs& - From d-p-phellandren,
by long boil. or 20 hrso htg. at 140-50* in
sealed tube. (87). -Amorphous. (87)* - Dec,
at abt. 300*. (7). L-rotating. (37).

Apocamphane, "l-Fencho-camphorane", CaHl

Stearone, CAsH2,0 0. - Cf. Mulliken, Ident. etc.
Vol.,VtII, A, pg. 138.

T decahdanthracene, "Anthracene per-
hy dride"_, .H, - Plates or leaves fm. Et0H.

(so)* - Unattacked by HN03-HAS04, (so* -

Scarcely attacked by Br in CSO. te) -
Completely oxid. by Cr03 , (so)*

Di-(1l,77-trimethyl-bicyclo--[1,22]aheptyl-2)
?j "Dicamphanyl-2,2t?, CpOH ap- D15:00l.

(qj). - Hardly attacked by fum. 113504 or conc.
H103. (os)* - Unattacked by Br + only
slightly by CrOs mixt. (oJ).

Tetrapentacontane, "Diceryl", C5sHIr0.

Pinakonane, CinefHA -' Br in CCl g. dibrom-.

pinakonanea MP,157*, (gs)*

"Tetraterpene, C4oHo41-, DO0=977?(o). -

Does not' vaporize at 350*, (94).#- Conchoidal
fracture. (98). - Completely insol, in abs.

alco; sol. in- ether, CSg, COel, ligroin,
turpentine oil., ( ). - Soln. in ether-ale,

is d-rotatory. (9e). - Quickly oxid, in air.

(90) 0 "Prepared by shake 1-turpentine oil w.

SbCl3 keeping the temp. below 500 , (96).

. , T6-eTrimethl--methylene-bictlo"1,2 2]-

heptane, "-.Methyl-camphenell, C1i,. ~ Treat

ment wo oxides' of N in pet* ether + subsequent
warming w. alc KOH g.P-mothyl-camphenilone

237



Melt- Boil-
No. ing,. ing

Point Point
(00) 

175

177

179

181

1834

49#97
100.5

97
102

as
102-.3

99
103-4

5Oo

6

99
106-7:

oo
185-6
21mm)

DIVISION A, GCTiLnION I

Hydrocarbon

M.P141-2*, , whose emicarbazone, M.P.
231-20 w. dec., whose oxime, M.P.l72*, vWhosel

hydrazone, M.P.=85-7*, whose azine', .T.p'Pl6-4*!,
(es) + wh. (the ketone) w, NaNH g, sP6methyl-
camphenylamidep, C1 OHIS0N, M.P*=l24-5*.(q*).

Dohexacontaneo, tDimyriCY",L CAaH-18.

Tetrahexacontane, "Dilacceryl", Ca&Hia.

Colophonene, C&HA,- Fm.pinene + I + AlC 0
beside other products, (go).- Amber colored.

(98). -"0Brittle. (ga). - Rosin fracture. (go)
Insol. in alkalies. (9). e'- Stable. - (9.).
Slowly oxid. by HN0 3 . (s), Un ttacked by
free Cl, (98)# - Nascent 01 ( fm, HC1+0EnO4 )
after several days g. the tetrachloride,
(C 01 H 5 01)4 , I.P. 119-21*. - SOAClg in CHCl
g, white, flocculent powder, M.P* = 99-102*,
(0 oHISCl)4#(go).

2,2.,,3,~Tetramethylbutane, CpHa.

Di- 1-lethyl-4-isopropl-cyclohexyl-5), Di-
methyl, CAgHsla - M. w. part.' sublimation.(i.oo)
- Noticeably volatile at 100*, (too). - Easily
sol. in ether, CHO, sol. in hot ale. (00).

C3 3. =-51*18t in 19.4% COH soln. (100).
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DIVISIOU A

Solid Hydrocarbons

Section 2

Chiefly Aromatica

239



Division A, Section 2.

Melting Boil.
No. Point Pt*

(CO) (CO)

256 256
2 above 1L87.5.

0 1[88
12nm)

4

6

8

24

26

28

1

4j5

7

28
II1

11.-2

11o2

13

14

16

L.72.5

08 w.
olym

286
11 l6mm

240

277

238. 5-
9

15 mm)
23

233

15 mm)

Hydrocarbon

cis**,4*l hn~l.butene.tl.!4 IAito~- _ _- 0n . -Yen0o_ih wh, sTifIe-s freezing mixture +1
melts above 0( g) ,-Light changes to trans
form, m.p.:96.5-?, No.404(288 ).m Br in CS8 g.
3 tetrabromides, m.p.: 1970, 15?.80, + 135-60

Cineole,Cj0Hiag.-- Cf. Div. B, Sect. 1, No. 82.

1-Phenyl-butadiene..(1,-3,Ci-H~a,- Cf. Div. B,

133-'Dimethyl-.diphenylCra O I.-Cf. Div. B,
Sect. 1 , -. 78,

Benzene CH . Cf. Div. B, Sectl, No. 2.

Phenyl~ayclohexane, C12H1 G.-Cf. Div. B, Sect.1
ITo. 498

la1-Diphenyl..ethene, CAHl .--. Solidifies in
freezing mixture + then melts at 8-90(634).,
Cf. Div. B, Sect. 1, No. 704.

1 1Methyl-.2hexadecylwbenzene, "-Cf. Div.
eSect.s1,o,1010.

SafroleI CH .2-- Odor like sassafras (as).-
Cf. DIV.BSect.-1,No. 474.

5 .- Methyl.3-hexadecyl.benzene, Oq~ Cf. Div
B, Sect, 1, No. 1008.

281.-3 1..Meth yl-4-octyl.mbenzene, C H &.--Cf. Div. B,
Sect. 1, No. 728,

250

190-2
13mm)

138

1,2, 45"Tetraethyl.benzene Q -Z Div.
E, Sectlip No. 556,

1.1-DLPhen pte, CIiH2A.-- cr. Div. B,
Sect. 1, No. 922.

,4-D methyl-benzene, CAH1 f.--Cf. Div. B,
Sect, 1, No. 16.

__________________ _____________ - __________________________________________________________________________
I ~E

24()

I



Melt-
i ng.

Point
_-1C*

16-17

1
16-17

fm. phenyl-fenchol.
No. 788,

- Cf . Div. B,

l.l0-Diphenyl-decane, I- Ns d l5)f CASH~g-.11N0 3 (do=L.52)+
HSO4 on HSQ bath g. yellowish-white needles of
1,10-bis-2,4-dinitrophenyl decane, T.P.=63*

0.

(Sea).

1,2. 3,4,5, 6, 7, 8-Octahydrophefnanthrene,

30

32
I

234
(12mm)

295

259

30
68-70
12mm.

2 67.5-85

233c.

3
120-1
(20
mm.)

4, 5
168-

70

211-2

7
120-2

(10mm)

-
261-2

(o)no
(O).

g.

9

di-I

ieJelopentadene, C C10 1 , -Httd at 170-80"0

6. part. depolym. to cyclopent-adiene (so), Cf.
Div. B, Sect. 3, No. 19. H g. dihydro cpd.,

B.P 18=103-5*, M.P.=57*, (30), o. 186, - Cf.
No. 78,.K_ 0,

6 . 1

o-o/y/i ,eny/ ether, CH, o. - Ci: Div. BSec. N,

Anethole_ C aj. - Odor +taste of anise oil

in wh-, it occurs. (D). D=0.9855 (as).-

n18=1.5615. (A3). - Shak. w, little cone. HmS04

g anisoin, M.P.=140-5*, (23)9 ,f. No. 604. -

16.7

17.8.

so
19.5

21.5-2.0
as

2106

n*5 1.573.
D

I. p-oxybenzoic

- D 5 =0.962,

(3), -Pierate,

1-,.ethyl-4-ethin,1-benzene, CdH&. -

anise + fennel. =). -DI 00912. (
yellow-green Cu salt. (4).

34Diyronaphthalene,

N.. 338.

1-Phenyl-cyclobutene-(2?),
ether.
(a).

Does not dec

(3).

Odor
S)9 -0

of
G.

01. -O C f.

CoorIzo -
olorize Br

Plates fri.
in GHCl.

58

39

40

42

44

46

48

50
0011

Sect.I

Htd. w. solid KOH at 200-30*
ac. + anol. (as).

1-Phenyl-c clopentene-l) ,C

No.

60 (San sA, )
no No

Diphenyl-methane "Ditan" H. - DCJ.

-, (11). Odor resembfing

orange peel. (.14). - Ptcharcoal at 3000 g.

"Octanthrene", C14H.a+ - DIZ =L.02
-S at 180-2200 g. HAS-* phenanthre
428. - S at 2200 g tetranthrene,

(664), N1o. 80#-8ulfOnateS. * a)

2,2-Di'ethyl-diheny_. . -
phenie ac* (a). - Xtals. fm. Et01I.

23

25
4,5

a
24.5-
498

7
25

9

241

DIVISION A SECTION 2.

Boil-
ing Hydrocarbon

Point

C*__-

-T7)

., i

a

Y'.P.=64* 5*.



DIVISION A,- SECTION 2.

Melt- Boil-
No ing ig

Point Point
__ (C')* _ (C')

16
27

Around
27

"Summer
temp.

29
27

23.
27

27

15
27.5

83
28

1-4
230

(15
mm.)

52

54

56

58

60

62

64

Hydrocarbon

-42

19
115

(18'
mm.)

268-7

as
286

3.5
239.5-
40

(15
mm)

s3
252-3

I I.a

fluorene. (i,). 20 g. hy.slowly added w* cool4
ing to 100-120 g. HNOS (d=1I.53), htd. slightly
till ix soln., after short stg. poured into
500 co. HG0, ppt. washed w. ether + diss. in
little hot COHO (tetranitro cpd. left undiss.)
g, 4,4'-dinitro-ditan fmi. oHt soln., M.P.=183*i
(10 . - Cr0s mixt. g. benzophenone.' (9).-
Cpd.: 1 Hy..2 SbCl3 , 1.P.=1000; cpd.l Hy..2 Sbi
Br3 , M.P.=90*; each system also shows 2 eutectin
pts. (1o,)- Cf. color reaction, Test 904. (xs).
e Benzal-chloride+H 2 SO 4 g. brick-red color.( 3 .
SbCl5 in CC1 g. green color. (013).

n-Hexadecyl-benzene,.CjsHA, - D 7 .0.857.(1s).
Nitration g. so nitro cpd., xtatn. powder,
M.P9=35-6*, (18). - 20 g* hy., 20 g. I, 4 g.
HI (in 15 cc. HO), + 75 cc. AcOH boiled 12 hrs
go colorless plates (fm. pet. ether) of 4-iodo-'
1-cetyl-benzene, M.P. 380, B,P..o=260-5*,(e).

Dodecahydro-1, 3. 5-triphenyl-benzene, _ o-
Oil wh. after long time solidifits. (1j).T
CrOs in AcOH g. benzoic ac, (2..)

2-Methyl-4-phepnyl-butadiene'-1.Z), C1J{n.'
Polymerizes very easily. (I). - Ua+Zt0H g.
2-methyl-4-phenyl-butene-(2), (no), Div. B,
Sect. 1, No. 286

1,1-Diphenyl-butane, CIHi .p - D3.  1.006. (a,)

n =1.577. (&I).
D

1-Pheuyl--2- p-tOlYl -ethane, CsH 8_.

-C-Methyl-4-hexadepyl-benzene, 3CasHa&o. -

DS * =0 .850. (Is). - Dil. HN03 oxid. g. p"
4

toluic ac. (Is).

Diphenyl ether, C1 H 0o. - Odor like geranium.

(a&-Unchanged by CrO3 in ACOH, ignition w.

Zn dust, or HI at 200*. (23)o - Xs, Br in CS2
ctg. little I go quantitative yield of tetra-

brom cpd., colorless Xtals., turning brown on
'einA +.n li ght- M.P.=83-4*, B.P &s=280- 9 O *,



Melt
No. ing

Poin
(C

88 28

68

70

72

74

76

78

Boil-
ing

it Point

us

27
28.5-9

29
a&

as*

30

31

03

80, 3
3209

as
289-.
91

27
260
(2 3mm)

as
282-3

6ss
315-6

294

so
168

(18,
mm.)

soesa
Abt.
170
w.

part
depol-
Ym

5-TriMethyl-2-hexadecene-(2zene,Irv .n1rn I

Ca sHAjg

2.2-Diphenyl-propane, CIHIt. - D 5 (super-
cooled liquid):0.996; nD=l.570. (08)#

Dihydro-l-methyl-anthracene, ,sH14,

Apiole, C1t*x40&, - Sol. in HiISOs w, blood-red

color. (s,). - Volatile w. steam. (,s).

2-Phenyl-5-methyl-coumaron, C p - Opaque

needles. (4). - Sweet odor. (29 ), -Cone,

H4aSO6 g, intense orange-red color wh. on warm-

ing becomes lighter. (Se - Br in CS4 in sun-

light go 1-brom-2-phenyl-5-methyl-courmarone,
M.P.=95* wh. in cone. H$SO g. pale red color,

- AcOH, HNO 3 +NaN0 6. o1-nitro-2-phenyl--5-
methyl-coumaroei, yellow xtals., M.P.=19-20*.

a-Dicyclopentadiene. CcHi&. - D 3 9=0.977.(S 3 ).

~ Part. depolym. at 170-800 g. occlopentadiene

(301,3&), cf, Div. B, Sect. 3, No. 19. - H g.

dihydro cpd. BP. 1sm130-5*, M.P.=57* (so)f

No. 186. -Exp. attacked by cone. H8804 . (33).

- Resinified by dil. acs. (ag), - Slow adan.

of 10% ale. HCl to hy. + C5HIONO (1 mol:.1 mol

+ equal vol. AcOH in cold g, bis-nitrodhloride

M.P.=182* (s), wh. by PhNEts at 140' g. plate

fm. EtOH of monomer, '1.P.=160*(dec.), whl

latter w. ale. KOH g. flakes of CIOHIION, M.P.

=2050(dee.). (04) - Hy.+O5H,1 5ONO(l mol=l mol)

+AcOH+50% HBr g. bis.-nitroso-bromide, dec. at

1570 + wh. g tetrabromide, plates fm. 0H11 0H

L.P.=21l*.(3s). - Pseudonitrosite (by dry

nitrous gases fm. 1N0 3+As*0 3+ether soln. of

hy.), M.P.u144-6*, dee. (36), - Cpd., by

N.04+ether soln. of hy., ice cold, V.P.=122*.

(3)*m- Cf. Div. B, Sect. 3, No. 565o - Cf.

Div. A, Sect. 2, No. 38.

i. - -

DIVISION A, BECTION 2.

Hydrocarbon

B.P,=410-250 (as).

Di-[p-tolyll-methane, a. - G no picrate.

(ae)ll- Br at ord. temp. g. dibrom cpd.,
needles fm. OH, M.P91l5*44.- So1n, in cold
fum. HN03 g. dinitro cpd,, M.P.=164*. (06)0



DIVISION A-, SECTION 2,

Melt. Boil.
No ing ing Hydroaarbon

Point Point

*a5 San
80 33-4 174-8 Tetrahydrophenanthrene, "Tetranthrene", j 4 H1 4 .(1lmm) "Picrate, red, a.P,17O-8O, (.2.).

82 33-4 Abt. 1 or 3 ?)-Benzyl-indene, C ,H,. - Yellow
180 prisms. (37).
(llmm)

2.5 15
84 3:3.5 249.5 '1,5wDimethyl-2-hexadecyl-benzene, Ca~s -

50
(15mm) D .=0.850 . (.%).

39 89
86 35.5 350 2-Benzyl-naphthalene, C1,,Ht&, - D=1.176.(3 9 )

~ Dil. HNO3 g. phenyl p-naphthyl' ketone, ( ).
- CrO3 mixt. g. benzoic ace ) - Pierate,
golden-yellow needles fm. alc., E.P.=93*.0(39)

14 14A
88 36 249 n-Octadec l-benzene, C34H42, - Silvery leaf-

(15mm) lets. (as)

40 31.

90 36-7 300-3 1,3,5-Trimethyl-2-.benzyl-benzene, CiHjA. -
CrOs g. benzoyl-mesitylene. (so). - 15 g. hy.
+ 45 cofecscold 1N03 (d=l.5) go trinitro cpd.,
yellow prisms fm. Et0H, M.P,=185*. (40).

92 36 2-Ethinyl-naphthalene., CISH. - HOS0 4 g#
methyl P-naphthyl ketone. (41). - G. colorless
Ag salt, (41).

53 as
94 37 274.5 Ethyl-p-naphthyl Ether, C pH&p0. - Odor like

anise.(a)

45 43,44
96 37-8 241-2 2-Methyl-naphthalene. C, 1 0 . - Pierate,

orange-yellow needles fm. ale., I.P.=116-7.
(48).

53 53
98 38-9 286-7 Phenyl benzyl ether, CH - Et.at 100* w.

caanc. HCi g. phenol+benzyl chloride. (sa)9

100 Abt.40 258- 1,,35-Trimethyl-2-hexadecyl-benzene, CAsHgp. -
8.5

(15mm) D' 0 =0.8452. (15).

102 40 CAOH1-, dimer of 2~ -tol 1- ro ene. - By cold
cone. HiS3 4 on the monomer.(43).

'244



DIVISION A,.SECTION 2,

Melt- Boil-
No. ing ing

Poin1; Point
- 0 c*

104

106

108

110

112

114

118

118

120

122

124

126

41
408

4 0
41002

43
03

43
48

43-4

48
288
722mm

24
241

Lbt. 45 336-7

45

45-5.5

54
46-7

55
46-7

06
46-7

57
47-8

54w
Above
320

138-
40

(7 mm)
4

Hydroop.rbon

2,4,2,4t-Tetramethyl-diphenyl,

Methyl-phenyl-furane, j.Hjp0o. - Needles fm.
cold ale. (as). - Volatile w. steam. (s) -
Long stg. changes to yellow oil. (28). -
Alk. IO2nO easily oxid. to benzoie ac. (3).

Br g. brown-cglored leaflets, M.P.=208-10( 2 3 )1

Phloroglucinol-triethyl ether, C 13 {1 0. -
Vol. w. steam. (S3).

Tetrahydrotricyclopentadi ne, Ci

1-Methyl-5-benzylidene-indenLe, Cj,21Ij. -
HISO* g. red-violet color. (48).

l-Phenyl-naphthalene, gH3a, - Melts in-
distinctly; completely liquid at 450* (' ).
Faint-blue fluorescence. (51). - Alk. KMnO 4

(51) or CrOs in AcOH (50) g. o-benzoyl-
benzoic ac, (sosi)o

Pyrocatechol diethyl ether, CjioH1t&0s&

1 4-Diphenyl-butene- 2), C161i1.- HN0 8 g.
cpd., U.P.=191*.

9-Methyl-fluorene, C

2-Methoethenyl-naphthalene. C Picrate,
orange-yellow needles, M.P.=88*. (55).

9,9-Di-n propyl-9,10-dihydro-anthracene,
CapHA&. - Fluorescent in soln. (s,).

4-Methyl-diphenyl, C1 HIp, - Plates fm.
ligroin. (57). - Oxid. w. dil. HNOS g. p-
phenyl benzoic ac'. (s). - CrO0 g. tere-
phthalic ac, (se)* - 15.5 g. hy. + 14,8 g.
Br in CSg bhtd. on HS0 bath, CS distilled off,
residue washed w. NaOH+xtalized fm. boil.
EtOH g. 2 or 3-brom-4"methyl-diphenyl, M.P.=
127-90, as 1st ppt. (se). - 3 pts. hy., 1 pt.
HI8OS, + 6 pts. IHlTS (d=1.45), stg., go di-
nitro cpd,, needles im Et0H, M.P. 153-*.7



DIVISION A, SECTION 2

lff-
Melt-

No. ing
Point
2C*) -

so
128 47

130

152

134

136

138

140

142

148

150

152

47
03

as
48-50

8s
49

54
50

50

51

43

as

07 1 89
51*5-
2

s
52-3

04
52

53
52

752

52

Hydrocarbon

1,2-Diphenyl-cyclopentane, C - Cr03 in AoOH g.

1,3-dibenzoyl-propane, benzoic ac., + an ac, of' M.P.=

133,50. ($1). B.P305*BdecP(0)5, 189.(s)

Pyrogallol. trimethyl ether C2HiA03 , - BP.=255*.(g3)

9,9-Diethyl-9,10-dihydro-anthracene, CAiHsa. - CrO

in cold AcOH g, diethyl-anthrone (.5),

4,4'.Diisopropy1-diphenyl, CaHaa,

2.5,2' ,5'-Tetramethyl-diphenyl, C.fHa* - B.P.=285*.

1-Phenyl-1,4-dihydronaphthalene, C.Ht,& - Decolor-

izes alk.KMnO 4 , (5 - Adds Br in HCC13 . (,).

p..Cresyl ether, C&H,-0. - Distils. (ms).

1,1,1-Triphenyl-propane, Gia# - Nitration g,

1,1,1-trise-[4-nitro-phenyl3propane, light yellow

flakes fm. AcOHl, M.P.194-5*, wh. g, fuchsine re-

action of Goomberg and Cone, Ber. 39, 2962. (.e).

1,1-Diphenyl-prpene-1, CH. - D 3 superfused:

1,008 nD superfused.: 1,595. (67)9 - D 6O =0.984,

ne0f1.582. (52). - Br g. 2"brom.1,1-diphenyl-o
D

propene.(1), needles fm. Et0IH, M.P. 48-9* B.P.ag

169-70*, unchanged by xs, Br or NaOEt# (70),

2-Methyl-henanthrene, CLSH%,

2 4.5,2',4' ,5t.Hexamethyl-diphenyl, C3 H go -B.P.=

3210. (6-4)*

B.p.: 317*(,,p

1,4-Diphenyl-butane, CuSHIA, -AXtals fm. EtOH#( 5 a).

- Blue fluorescence in both liquid and dissolved

states, (71).

1,-2Dipheny-ethane, "Dibenyl", , -

284* (74). - D =1,014. (75), - CrO 3 in AcOH or

HSO 4 or alk. ]Ml04 g. benzoic ac, (76), - Soln. in

MTOQ (dml.52), filtn. of ppt. of 4,4'-dinitro-



Melt
No. ing

Poin
(a.

52--3

55

154

156

158

160

162

164

166

168

170

172

i74

DIVISION At SECTION 2.

Hydrocarbon

dibenzyl (yellow needles fm. EtOH or Coast M.P.in
179-80,*) (,7s') + pptn. of filtrate w. e g. 2,4--
dinitro+4ibenzyl, needles, M.P.m74s5*9 1,.,,).

Phloroglueinol trimethylo ther, CHIOa. - B.P.=255.5 1

.)(as). **mSolp in cone. HN03 w. deep-blue
color. (a).

1. D.. C1 aH2. --
B.P*w 299-*.00*. (so).

Pentamethyl-benzene, CXIH19 .L B.P.m 231*.(.)4 -

D%0Tm0.847. ( m). ,Slowly oxid. by DmnO 4 g. benzene--

pentacarbonioae. (s). - In CHCls, HN0sjwHBS04 .
5,6..dinitrOsl,2,3,4-.tstramethyl bonsene, M.P.178*.

(A0 '- Cone. HgS04 g. hexamethyl bensene (a,), M.P.

166, No. 698.

1,10--Diphounl-*deeadiene--l.9,. DaAH t Long needles

fm. gla.. Ae0H (I). Tetrabromide., xtalu. powder
fm. tOH, M.P.164.*.(iA

lo I .Tri hon 1-ethane igCLM. - B.P.48.59.5.(.i)

a(?)**Beusyl--dVhnyl, .H .. a- .P.*283--7*(abt.1l0
Mm)* (se). - Sol* in hot cone. HSO4 w. evolution of

MSe, g. brown-red color. (*G). - G. no picrate. (se

,,3-.Dimethyl-2 3-diS.henZ1-butane? C H a B#P.o

138.40.. (e).

Pheny1-l1-tD-tOwylEin0methanep mtE61 - Insol. in
cone. H5SO4 . (.). - Needles fi. MeOH. (.o).

1.2-Dirmri-tolY i ethene, Jhp* Itals. fm. EtOH or
MeOH. nag). -G. solid dibromide. (*s). - Picrate,
red xtals., M.P.n 96.5-7.5', very sol. (i..).

HydroquinoneL dimethyl ether, C&H3&q&

.3"Dilhenyl-bicyL1- 0 2.2 -hexane ? , C-Lsm.
Needles fm. til. tO3. * -. Indifferent to Br.

(go) 13 .p.1 R12 -5*.(9,).

I

54,.,
54

a.
54

so
55.6

go
5546

55-6

.o
554-8

56

53



DIVISION At-SECTION 2.

M*.
No, il

P*J

176

178

180

182

184

186

188

190

192 5

194

LtP

ig-
iut
.'*)

56
94

93
5605

so
57.8

57
si

80 40Y

so*

57

C..
57

58

lt 3z
8.5-9

59

Hydrocawbon

9 .%-Dimothyl-9, lOsihydroanthracon*, CIAHA.

Oyclohezyl-diphonl.aothane, Ci HajL -

I.4f.DIvhenyl-2a-bozylambuto no**( ) .%Haag. ooB*P'*I
245-7* (2amm.) (..). e 0. g. bonsaldehyle. Co.).

9wlsobutyl-anthracene 9aH2.L - Fluorescing needles

f .H tOH. (",). .Picrat,, brown-red needles. (,).

Dihydrodioyclopentadione. CLHie. B.P.i1035**(so)
(12mm. )

* Br titration shows 1 double bond. (o). More
stable than dicyloopentadino*.(9.). - Htg. part. deoe

to cyclopentene, Div. B., Sect. 5, No. 27 + cyclo-
pentadiene (go), Div. B, Sect. 5, No. 19.

i.5-.Diphepnl..DroPn*o &CLH- -. B.P.m Abt. 276**(oss
* Cf. Div. B, Sect. 1, No. 838.

1,2wDirhonil-buteno."J(YS, C!LAH IA2 4WB*Pgm-296"7*4(0331
- IMnO 4 in HxS04 g. bensoic ac. + BtPhCO. (ess).-

Of. Div. B, Soot. 1, No. 820.

Zo lobut lidene-di henl-.methane, -fem - Yellow

sol. in H5 804 . (ge1 *) Violet ring w* layer of

HO8O4 . (g&). - GrOg oxid. go PhOCO. (gs). -HNOD
oxid. g# Ph*0O+suocinio ao. .(.). wBr g. dibromide,

M.P.W9l., wh. loses HBr on boil. w. MeOH g. di-

phenyl-bromo-cyelobutylwearbinyl methyl other, M.P.-

81-1.5%*..).el

1aBonzrl-na hthalon* 0135& - B.P.S50. (.).s)

DI7ql.l88,(1 0 ). gCr~s mixt. g. benzoic ao. (103).

Dil. HNO* g. phenyl a;-naphthyl ketone. (-Oz). -
Picrate, yellow needles, M.P.W100-l3*() - Sol in

30 pts. hot. ale., 2 pts. ether. C.).

9--soaxyl-anthracene, 0ISHA g"Light yellow needles

fm BtOH w* blue-green fluorescence. (9,) 0 - Solna.

fluoresce blue. ( )t - I in U, T. light g#

beautiful rich blue fluorescence. * On long stg. go

odor of isovaleric ac. + turns yellow-orange. *

Sol. in cone. H.SO* w. green color wh. by htg. go

dirty-.red. C(.). -CrOs+AoOH g isoamyl oxanthrol.

1 M). - I ol Br in CS* (20.50 pta.) go 10brom-9-

inoaxyl anthracene, orange-yellow needles, M.P.=76*,

248



DIVISION A,, SECTION 2

Melt
No. ing. Hydr ooarbon

Point

whose pierate, orange.colored needles, M.P.-110*.(?7 )
- Picrate, brown-red needles fm. tOH, M.P.-llS%(9 7 )

196 60 Tricyclogentadiene. C 3HI . B.P.-90.20(0.06m.).

so). - Adds 4 atoms of Br in CS*. ("). -*,Readily
oxido by HNO . (,). - G. tetrahydro deriv., M.P.-
45 0(1), No. 110.

198 60*1 9-Kthyl-anthracee. C H1 . .Leaflet. fi. alo. (es).
Piorate, M.P.=120*. (7)..

200 60 Diphen 1-ethine Tolane", C - Distils without
deal. .. - CrO9 mixt. g. benzoic ac. (.8').
Htg. w. cono. Hg04 at 600, then steam distn. of
dil. reaction mixt. g. desoxybenzoin. (104). F Por
cpd. w. pieryl chloride of. Bruni, Ch. . 50, 5*8.-

0H018 soln. satd# w. 01 g. tetrachloride, M.P.163

(23). -G. Test 901. (s). - Picrate, light yellow
tabular xtals., M.P.inll*, exp. at higher temp.(ese)

202 60 1*Pheny1.l-I wnaphthyl3-ethene. CIANBi. -* BP.=55Q-5

(S*os). - 3l. in cone. H9 SO4 w. deep red color,(%os)o
Br in CSg oil who by dista. at reduced pres..

and subtraction of HBr g. mixt. of both stereolsomera

of 2-.bro--1-pheuyl-1[aW-naphthyl]-ethene, wh. latter

can be separated by fractional xtaln. ft. ztOH, M.P.

1*71-2* (less aol.), '+ 54*% (..)*
107 1.2.4.5-

204 60.5 .Tetrlmethyl-5-beny benzene(As). t :Haa rLB.P.
51 .*. (7*6$n,n.)(oj)# o wNeedles fn. E0H. (,,).

206 61",5 H93t -ome-nanthrene. C - B.P.=198-200* (lum)4

(g0s). - CrO*g.ophenanthraquinone. ( ). -- Picrate

orange needles fn. MoOH, M.P.*m 124* (soS).

110
208 61 .4-D -[2*-qly1100then* Cuis - P."4 4.( ),

--plates fa. 130H* , _( -- CrO& mixt. g di*p.

tolyl ketone. (so.).

210 61*2 18-tDiphenyl- oo tadi en1.l (17) C at- B.P.210-020*
(11 mm.) (,.). aLeaflets. T. Br in O* g.

tetrabromite, leaflets, M.P.= 196*. (zie)*

212 '1 Diphenyl-[2.4-.dimethoph RTIinethane, i

B.P.= Above 560** (11). - Cr03 in2t. g. 8-inethyl-

5, 3.diphonylephthalide+ , 5-diphenyl-phthalide-
carbonic aaI44-(8). (z13).

'2419



DIVISION A, SECTION 2

Melt-
No. ing Hydroarbon

Point

114
214 62 1-Nethrl-3. heufl--.yOlopeatadine-(2.4) (?). 1CXH 1 2 .

- B.P.-151 (12mm) ( .& PeCls in other g 2lst
violet, then dark blue italu. ppt. ( o). s HCl g.
red--violet color. (14)o - Cherry--red soln. in cone.
HgB04 treated w. ice H0 shows no change on pptu.

(11.).

21 620 1 3-DibensYl-lndea 0 .a5 H..isg W eled. at. Br in

CHCI$ go l,2*dibromnl, 5-dibensyl-ldaxane. (40).

218 62 Di hewyl-m-at olI]-methane 3Methy -tritan",
SB.P.554* (706 mm. *- Shows tribolumines-

*eoe we blue color. (j s). - Dil solns. show stron
blue fluoresoenee. (azs . -Careful oxide we CrOs in

AcOH g. diphenyl-*tolyl-oarbinol, (,) aand an oil

of B.P.-510-20*. (&if). Energetie oxide we KCi*O
+H5 804 g scoxyatritax-earbonic ao.-.(5).(I&)** -
lwi. HN09 g., beside other products, -trinitro deriv.
who by zx+ICl g leucaniline wh. latter g. ros-

aniline. (1eZ,19). In pure state g. no color to
H*806 . (3 s). - G. no pierate. (3,0).

220 62-43 l-Xethyl-2. 3-di heuyl-*ylogentane. CnHpA0 - Needle

Nt. ZtxO+MeOH. (IGO)*

222 63 .3<Dimethyl-4.4diaoetyl-ufursne. CiaH Os. - Cf.

Mulliken, Ident. etc., Vol. I, VII, A, pg. 137.

224 65 .MethXl-4.A-edemethrlene-ant)Vaoene (?) ."p-Di
methyl-.anthraoyolze6al C&AH A Light yellow leaf-
lets. (1g.). - Pierate, dark-red needles, M.P.-129*.

Sam

228 65 l.2.3.4.910-Hexahydroanthracene. "r-ezahydro-

anthracez ~Ci&H, - B.P.*290*o. (&t)

228 83.5 Tni-[p-tolyl1-methase,.2Aa~Ae -Insol. in cone.,

4SO4 (gs o w- Tris-xx-dinitro-44LethylphenYll-'
methane by 12 hr.. action of fum. HN0 5 , yellow

prisms, M.P.280, wh. exp. on higher htg. Cs0)0

Is$
230 64 1. 2 or 3-Dimethyl-4 10--endomethlene-anthracone(7.U.

OTrimethyl--anthraeyclenu, G17 H 4.-Br in CSg o. di

beea dOriv., C19 KHBr5 , M.P.-1050 de*.( 9 ). -

Pierate, dark-red needles, .P. 154. (leae)

so -
232 65 834thyl-phenauthrenl0 C&sHia. - Little rods fm.

di. ItOH. (sot,) - Br in CCls g a dibromid,

250



DIVISION A, SECTION 2

kk. Mo-

254

238

258

240

242

244

246

s'
66.5

66.5

87-8

67
of

6805

2
69

Hydrocarbon

M.P.n86-7*. (50). e- Pierate,
M'Op.v!141* (Corr.*)*.(e

I 2 3.4.1 .il2-2Hgahydroauthra
505-*, ta4. wPlate's.*e

ACOH, + C.G w. blue fluoreso
9,10-adioxy-anthraeene--dihydri
AeOH or HCC1 g. 9,10-dibrom-

*J24i04toll-etMne. Cm - B.P.s177-8 (2omR).

L585 5Dimethohenl. 2_.46-trimethOPhOnl--methae
2&At. - B.P.-529*+ (17l) *s. Boil. nO 4 go benso-

phenone--peutaesrbonio a*. (1s5). - Br+I, cold, g.
colorless plates fm. CeE of tetrabrom. opd., M.P.
250-2. (157)0* 0FPm. HNO8 in AoOH g, tetranitro apd.
plates fa. MeSCGO+tOH, M.P.-2535*. (s).

Asarone. !SoA.0 - OoOurs in root of Asarum
Suropaeu.AsV.

16168-Z ndo thylenena hbhalenea*Per-itrtmethyloe
uaghthaleue*. "Perinapthindan#,
silvery4 lustro-- plates. ( sU). netable in air.

(1.1). - Picrate, red, silky, lustrous neelles f%.
ItOH, darkens at 800, M.P.-327*. (1.).0

Dibphenyl-[ 5. iatohaluat e ~iethl-

St-itauwqCaSHLe. ' B.Pem Above 360. ( ,s .-Cros

miiXto g. owory-tritad$-..arbonio aoa.-(3,4), benso-

phenone, + another opd. (12s).

Di he a As B.P.n* 2550o (zoo). ' D7 .'O992.

CrOs in AcOH g. bensoie ac. (F34). or epd.
w, pieryl chloride of. Bruni , Ch. Z.50 568. - Br

in CS sola. g. 4-bromm.diphenul,lau*llas t. tOH,

M.P,-89, B.P.=310* (i,), +4,4t-dibroi--diphenyl,
14P.*'164, B.Peu 355 '60. (&* -- 5 pts. y. i
10 pts. AcOH+4 pts, HNO (d,.45) g., on boil., 4-'

Ritro-diphoxyl(2-fhDtro opd. left in soin ), needles

ftN 3OH, M.P.M11444.5*, B.P*540. (1,,5)

20 . hy. + 20cc. fun.. HNOg boiled for short time,

cooled xtals. washed w. X*01+utalized. fin. EtOH go

4.!'4" adi nitro diphe nyl, X*P*=2354 Ce(aysa) pd.

=2 SbCI*.Ph5 , o"-hygroscopie needles, M.P.in 710,

(l). - -Opdl. 2 SbBro#Phg rhembic plates or

pyramids, M.P.-60.5'(d*o.L. (1.) Gpd. 2 SbIs.Pha,

251

yellow-red needle.;

'*ones O.&&HZIL, B.*P.,
. Sol.* in zot ztog

once. ( . Cr08 go
de. (154). - Br in
ootahydroanthracene.



DIVISION A, SECTION 2

Melt--
No. ing

Point
(c0)

248

250

252

254

256

258

260

262

264

se
70-0.5

72

344
72-5

1065
72

*54
72

72

14*

03
72

141
75-*41+
Sub-w;

limes
above
this
temp.

Hydro carbon

)on-bIygroseopio needles, red w. bluish tint, M.P.
161. ( - All three immediately preceding sysemu
also have 2 eutectie pts. (ip).- Sol* in 10 pts.
cold ale. (a,$).* Test 904 g. an intense + quite
permanent blue (B) color. (es). - SbCl5 in C01* g.
deeper yellow color than w, 0* Ee. (*is)* - No color

w. SbCl. *(O* - No color w. BrCl. (0

1i.10is-014-Diphenyl- butadiene)S(1.AIAS.-
B.P.* Abt. 550? (os). 4 Exposure to light g. trans-

trans fors, M.P.- 152-2.5*, (@so). No. 640o

1.l.2,.Tziheyl-etheue. waPheoal--stilbene*, :CAH.
4 B.P.- 220-31 (14 mm.) ( 0). - Br go dibromide.

1.2--Di-r-tribenzyl--methyl3--bensene sCzagas -Amor-w

phous. (44). -Non--volatile. (,..),

ls4.-Di4rv-ethohonyl1'butadiene-(. C3) aa 0i. -

Needles. (1o5).

Hydroaquinone di ethyl ether. 01 .H 1 40a.

4. [i -mTo3yl.'ethyll -fluorene. *4's[p.ylyl-.luorex.*,

iphenyl40-tolyl --methane* "4-mMethyl-Iritan".GaHta

wB.P.4 Above 360*. ( ). - Boils without dec.

(119).

*-MetbeW-aphthalene. RMethyl-,s-a hthyl ether%
'Nerolin". gCI9t Of- B.P. 2740* ). 'Odor like

oil of nerolI (orange blossoms). (sS). - Leaflets

ft. ether. .. ).

l.2.3.4*.56,7.8-Octahydroanthracene. sym-Oaetahydro-
uthrac new , "ethracenev , -A Im - B.P.293-5.*.U.C
{je .)43nergetic oxid. w* CrO g. anthraquinone.

(14.). - Careful oxid. in AcOH at ord. temp. g. di-

hydro-oxanthranol+hexahydroanthrone. e HMUO6

g. phthalic ac. (I*&). ts. w. cone. HnSO4 go

anthraeene-oxtahydrid..312te@ aS.--(9) (x&)* - Br

in 0SS or HCOS1 g.' 9,10-dibro--anthracenef-Octahydrid
needles, M.P.194*% (141,140) . -Boil.& w. DKnO4 g.
pyroellitic ac., -xtals. w. I 1Ip , M.P.- 2640 (loss

of H&O) w. by subliming at 290* under -1 Zm. g.

pyromellitie anhydride, M.P.W 286*9 wh. latter w.

resorcinol+ ZnCls at 2200 go pyroellitein, red-

yellow, very faintly fluorescent; wh. last is con-

252



DIVISION A, SECTIO

Melt.
No. ing

Point
(C*)

266

268

270

272

274

276

278

280

282

284

286

7 4*
73

75.4

Hydrocarbon

verted by Br in C5 H5N into pyromelliteosin, blue--red,
dyeing silk in dil. oAcH, etg. NaOAo, a deep blue-red

(4*0).* Htd. w. S at 180m200* g. anthracen*+HSB,
44's) 0-Distn. w. Zn dust g. anthracene. (i..).
Htd. wo Cu at 5500 in COg g. anthracene+H. (s) e

Picrate, orange-yellow needles, M.P.m80*.(doe.) (

Trimm-tolylmU+methan., CaSHa..* B.P. 7 *. (i.).

1 *--D i.?1.dim thophenyllOethene. CrI.I - KgCrO.

+HsSO& go 3,4,53,4'-tetramethyl-benaophonone. (1o).

74.5-5 Dibenzo_-.1ld. _4-' oenlobutadiene(l I), *Diphenylene

76
ss

7647

76.?

76

7,

&0
77-8

X*a
77

78

- Flat prisms. (11). #Closely resembles
diphenyl in appearance.. and odor* (151).

l,4-Diter-butrl-bensRe.CiaHana. - B.P.n236.5.
-Sublimes easily. (ss y Pum. HNOG at ord. temp.
g. 2,6 8dinitro.-1,4-di-ter-butyl benzene, whine,
nearly odorless needles fN. ZtOH, M.P.-190-*,v(l54).

Benzyl..e-naghthyl ether, _O CAHI.

_.4._.4'; __aV_T________________ Palo yello25.4~5.4*Ttrame thyl.div he ax. CIAH!,.- al
neodles. 1(s5.

Dihydrofluorauthene, DihydrowIdrvlC & Piec

rate, yellow or red needles, M.P.=l860*'7Tj1t).

94B.enzYlidene--fluoren., s.aH4L I In molten state
(2 s.b)+ in soln. (sol. in XtOH, CeHfe, oA6H) (1ssp)

colored yellow. (15'b, 3s). Pierate, orange-yellow

needles, M.P.-115..e*. lag)*

1"2aD -[55-dimetho hen 1*'ethane C-;Hags *P

52'2.5*. 160 . - Boil. HNOa+ boil. KnO4 g. tri-

mesic ac. (1#0). Br in AeOH+I g. tetrabrom cpd., pri

-ms fzn;, ItOH, M.P.u170,l% (S.). -' Gradual addn*

of 80 so*, fum. HNOO to 0.4 ga. hy. in kAOH g. tetraw-

nitro op&. in 2 forms, fm. Me5CO+H5 0, M.P.-205*-6*+

158460* wh. latter after solidifying remelts at 215*L

,Benal-fluorene. CARHIL - White leaflets fm. ZtOH

.2=Dibenuzl-benzene 9 ao . - Needles fin. ItOH.

(318. - CrOs mixt. or r s in AeOH g.- 1,2-dibenzoyl
-benzeie+some benzophenone carbonic ac.4--2). (1..).

G. no piorate. (Ze)#

0

253
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DIVISION A, SECTION 2

Melt""
No. ing

eTOP-
288

290

292

294

296

298

iee
79-80

of
79

80
os

80-1

80

80

iees

Hydrocarbon

(L-naphthyl1-naXhthalene. ,Dinaphthylei
Piorate, golden-eyellow needles, M.P.i15 *6*.MW ob

1.1.1PTrivhenxl-butane. #j gsag.- Nitration g. a tris-
nitrophenyl cpd., M.P.m 191-2*, xtals. fm. LeOH, who
does not g. the fuchaine reaction of Gomberg and
Cone, Bert 59, 2963. (e.).

1.2A4 5*Tetramethyl-benzene. 'Durone". CiH1 u. -
B.Pl9lM2*q(eis),-. . D*1u=O.838. (Le). - HNOO-H5 804
g. 3,8-wdinitro--ol2,4,5* t tramethyl bensene, color-
less prisms fm. EtOH, M.P.-205*, (j07), or 1,3,84
trinitro-durene, prisms, M.P.-159*. (.me). -.Br in
CHC10 g mono and dibrom cpds. fin. wh. mono opd. can
bolseparated by steam distu. and wh. w. 98%HNOS atO*
In CHCIs+cone. H5 804 g. 3nitro-8-bromo--durene, pal
yellow prisms wh. soften at 1770* M.P.=178.9*+ has
odor only when ht4. (C )...- The mono bromo derive .
w. HNOS (d=1.52), 5,6-dinitro-wduryl-mbromide, color.
less priams, M.P.-12l.5* wh. we boil. ale. KOH g. die
nitro-durylie ac. (e.). -

l.3-Dimethrlm.2.4.5-.tipheurl-.crclopeutane. Cps~aa. -
B.P. Abt. 2468.s8 (esZ). - Cf. Div. B, Sect. 1,

(25 mm.) No. 1020.

5.6-DiphenYl..decane. C jaRap. o!Unaffected by NaAC
i ether over 48 hrs. elss).

Nag thalene. C&ARM.-0 B.P.218*. (i1). DDee =0.962

lual*582. (&To). Oxid. we Manganie salts g.

naphth.quione(1 41. (1a) * .0 ecr0,+S604 g.
phthalic ae (Zvs) ) * D19 HNO* at130 g. phthalic
ae. (sp)# - EMnO 4 o ,xi. (Test 905.1) g. phthalie
as. (Small yield). (as). *Boil. 1 minute w. eCone.
H*804 + yellow HgO + aid then htg. we resorcinol,
then soln. in aq.+addnt of alk. g. green fluoresc-
ence of fluorescein thus formed. ( .). HCHO+
H8M04 g.,in the cold, blue color, w. slight htg.,
more intense blue, finally dark.violet to blue-black

(e.)o - 15 0aes.806 g. intense green color. (eisl. )-
PhCHO+H*804 g. red color, quickly, by htg. on HaO
bath. (ft). #- Benzalachlorlide+H&SO4 g. fuchaine-red
color. (es). * Filter paper dipped in C.He soln.
of hy. + ehlorail + warmed on H*0 bath colors
brown red+on cooling loses its color. (e)-a. Dil*
sola. in Cal*O g. w. PCls first yellow-brown color,
after a few seconds a brownish-olilac ppt. wh.
dissolves w. the same color in a little H0019+by

254
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DIVISION A '- SECTION 2

Melt.
No, in&

Pot~t

&To
80

as0
80.5-1

lei
$I

LsesBa
81

ta.
812

Hydrocarbon

1. 4-Dixheayl-2.2.3 3tetrabenzyl-butane C;&g&. -
B.P. s35.5-8.5*. lasa). -0 HNO 5 (dml*4751 g.hexanitro
cpd. wh. softens at 75* + de*k at abt. 115*, wh. w.

ale. KOH g. violet color (as other high molecular
wgt. nitro cpds.), + wh. by red. w. HI g. hexamine,
light yellow powder# de. at 1054. (a)

Diktreessmtrom~in),"ISO-.chrsofluorene" (sa
C-H14. (1g). -' Yellow needles m. EtOH. (1 8 a

In cone. H5 806 fluoresces red to reddish"brown; soln.

evolves SO. (1a). PIcrate, (1 mol hy:l mol ac.),

orange-yellow needles, M.P.125*. (a, ) - 2 mols Br

in glac. AcOH g. C,,H&SBr, colorless, lustrous itals.

fx. dil. AeOH, M.P.123* wh. fluoresce in warm cone.
H8S04 reddish-brown to brown. (ass). - 4 mols Br in

glae. AcOH g. dibromodihydrobenzanthrone, needles,

w. yellow shade, fm. AoOH, M.P.u157*. (a.).

9OrgS phenyl Vropylidene)jfluoren*. or 9.95.-phenyl.

propene-'(94)-gl-Tfluorewe, opAHin, - White plates fm.

ItOH, M.P.81-2.* (i). - Not reduced by Al*.Hg.(Za&)
- Pierate, red--yellow needles fa. EtOH or AcOH, X.P.

255

300

302

304

306

008

considerable diln. is suddenly decolorized. (..). -
Micro-proceduretPhNXO soln. g. w. tedinitrophenanthra'
quinone yellow, w 'ehrysammie ac. red rhombic itals.

- No color w. pure hy. + BiCls; during cooling
yellow transparent needles separate. .
Completely dry A1018 added to HCCls soln. + htd. g.
evolution of HCl + intense green-blue color (
Test 904. (as). - Pure naphthalene g. no red color w.
SbClg on porcelain tile, only impure does so. ( i).-
Cpd. w, dinitro-boazeae (in -COHE soln., not XtOHI,
needles, M.P.=52-3*, soon loses hy. in air. (75).
Cpd. w. p-dinitro-benzene (EtOH soln,), white needles,
M.P.in18.9*. (g,). - Cpd. w# l,5,5-trinitro-benzene
(boil. tOH), white xtals. fm. tROH+HCCls, M.P.-152,*
at ord. temp. + by rextala. Tm. itOH loses hy. (*)0

Cpd . w. piryl chloride (cone. StO soln.) yellow,
itals. fm. K 5 CO, M.P.s95.o (177). Cpd. w# T.N.T.
ftm. ale., itals. fm. MsCO, M.P.-97.8*. (&To). 
Pierate, yellow prisms, M.P.U149.5* (05a), Test 915.

(as)* Styphnate, M.P.=165.5* I1 Mol' 1 Mol), soln.
g. 2 euteetics. ( a). Cpd. Vw pieramide: M.P.=1690

1.2. .4-2Tetrapheuyl-evclopontane. CppHap. -Colorless
needles f. 90% tOH. (zo).



DIVISION A, SECTION 2

Melt.
No. Ing Hydrocarbon

P

5 1 0 8 2 s i .p__C

116
312 82-3 Dl-phoUl-Eo=,t*171--- tha toCpaH1i. - Insol. in and

not colored by grinding w. cone. HO*4. (Ie)#

286
314 82 Diphonylmethylene-tyclopentadienev J -Diphenyl--

fulvene", jA*.- Deep red plates or prisms ft*. pet.

other. (j.4).- Odor faintly like asobenzene. (s.).

- Reduces alk. MnO 4 . (I&&). - Trace of A0H-HoSO4

added to AcOH soln. g., by boiling, deep green color.

(184)

Is

516 82 l 6-Diphonyl-hexadine-(l.5). O C&R . - B.P.-211*.

Utss) - Thin, large, colorless plates w. reddish-

blue fluorescence in solid state and in soln. (1.5).

* Tetrabromide, feathery needles fmi. Me6 00, M.P.-1940

(1.3).e

318 82.3 _.2.DiphoxYl-Proone--U.() , C1 3 H 1 &. - S.P.-285--o(xi)#

Z7=00986,2t7- 1.564. (at). -- CrOa in AOOH g.

acetopheuone+benzoic ac. (.s).- Soln. in cone.

HOO 4 is wine-red to reflected, yellow-red to trans-

mitted light. (s). Br g. ,a'-dibrow--vtethyl-
dibenzyl. (&sJ I&?y) *

LosNede *
320 82.5-5 l.2..Diro-tolYl3th . CAHA - Needles fi.

KeOR. (..S). - Picrate, red needles, M.P.-102-3*o

322 85 Di.(isopropylidene4-crelopentadiene), Vdiolecular
Dimothyl-fulveneR. CZAHAAe,. Htg. above M.P* g. part

dimethyltfulvene, o. Div. B, Sect. 3, No. 4f5 (i..)
In ale. soln. reduces KIunO 4. (Io) , - Adds 4 atoms 0

Br. (10) -e.Cone. HS04 g. yellow-red color. (Is).

324 84 Ni.santhrone. OeH. 4. Small, highly lustrous, pale

yellow plates im. tOH. (10). -"Solna. have green

fluorescence. (za..)*" In cone. HaSO color is red

w. reddish-brown fluoreseence, soin# evolves SO.

(180)o - Oxid. in air to benzanthreflo. (zoo).-
Picrate (1 Mol hy.: 1 Mol a*.), slender dark red

needles fm,. tOH, M.P.-110-1*. (a.). - Br in glac.

AcOH g 10,10-dibromobensanthrone, yellow tels. f*.

ZtO , MPo14*. .
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DITISION Air SECTION 2

Hydr ocrbonNo*

326

328

330

332

354

356

338

340

542

Melt-
in$

Point
(C*)

190
84

se
85-68

85

SOS

leo
85

399
85

400
85

$05
85

4o
86

[Dijghanyl-methylene1-ocyclohexane, Ha 4 B.Pa
210-20 (190). -a Prisms fm. MeOH. i o 

l=Mathyl-anthracOnJ(AAM. GxsH)m. - Long white
needles.T(T&;)*o -Much more sol. in most solvents
than anthracene or 2-wmethyl-anthraeeo. (no* ).
Blue fLj one ie ale* soln. - Pierate, red
needl M. 7l, rapidly reddens on exposure to
light (difference fm. cpd*), vii. wh dil. HNOg at
1600 g. anthraquinone 1 carboxylic ac. wh. develops
rose coloration when htd. w. soda-lime (anthra-
quinone 2 earboxylie ac. turns blue under similar
conditions). (193).

3.Methyl-1,g9"endomethylone-anthracene, "
anthacyoleneo. GA*HIn. - Leaflets. (294l * Br in
C53 g. CZ.HZBra, S-yellow prisms, M.P.=1750 , dec.
(xg9). - Picrate, brown-red, M.P.* 135.

.2-Di i1-tolyl]Jethaae, .CI&H - B.P.1 ml78s. (3.')!

9'sIa oagyl--pheuyl.l0-duhydro-anthraee ne. Cm 5 Hpa.
Br. in CS5 g. 10-abom--9.oisoaxyl-9-phenyl--9,1-dihydro -
anthracene, colorless xtals., M.P.*w134-7*.

4.Bensoyl-4IPheayl. C1.HL" .. B.P.-285-6*. (1.). -
*t Abt. 110.

Leaflets. (gs). - CrOo in AeOH g. 4*phonyl benzo-
phenona. (299). - Sol. in hot cone. HgS04 w e8volut-
ion of SOS and production of blue-red color. (*,,).-
G. no picrate. (1,.).

kwPhenyl-diihonyl, 'Isodihdnyl-benz , Crmk -
B.P.*=5683 (&o). - CrO 3 in AeOH g. benzoic me. +
some .diphenyl carbonic ac.-(3). - (So.,soj)* - G. no
pierat.. (.sO. - Stg. I day w. xs Br, then boil.

1/2 hr. g. 4.brome-l--t-br0R--phGnyi]3-[ 38s,34 edibrom
-mjhenyl]-bensene, plates fa. ACOH, M.P.*181.(2o)e -
Htg. w. fum. HNOS g. trinitro pd.*, M.P. *200*,
needles fz. AcOH, Iwi. w. Sn+HCl g. a base, M.P.=288%

(nos)*

l 10-DiPhenoxY-decane. CMHaOaB. -* At 1500 HI g.
1,10-diiodo-decane, lustrous xtals. fn. etOH, M.Pe,=

.,4-Dibenyl-.benzeon, CmpHia. - Leaflets fm. EtOH.

(.o). - CrOs mixt. or CrOg in AcOH g. 1,4-dibenzoyl
-bensene + some bensophenone-carbonic ac.40(4). (Sio).0
* G. no pierate. ( 2). - 23 hra. boil. of 5.2 g.
hr. in 20co. HGCl8 +_2 cc. Br 6. 1,4-bis-..m-brom-
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DIVISION A, SECTION 2

Malt-*
No, Ing Hydrocarbon

boaxyllo bonsoneleaflets fm. pot.eother + little
06HO, M.P.m112.5*. (sos).

no*
344 86 x(1.8?).-Dimethyl.anthracene. C rO quickly

oxide to a dimethyl-anthraquinone, M.P.130* + furthed
to acids. C...).

as
546 86-7 Diphenyl2ne oxide* o (a ) . (a )--wDi benzof urane".

C01 H *0. *B.P. 287--8*.# ,so ). Small leaflets
fm. ale. (,). - Picrate m ale. (as). (or CHsN03 ),

.P.n94. (&s) - Br in CS. g. itain. dibrom cpd.,
M.P.-185*, difficultly sol. in ale. (0s).

548 86 e[1-_-iso rogo hean 1-oethene, 4-Iasopropyl-
Istilbene 012HIA00--Scales. *( * -Addis Br (Te st
901-).-o""or*

Bois
550 86 Diphenoxy-dodecane. CAH2A. HI in xa. at 1500 g.

1,12-diiododecane, M.P.=41l; U10 A" Itirt d (305)*

532 87-9 1.1. 5-Triphenyl-propee-(l). a2A.

554 88 Benmylidene-ondenes C Ho. - yellow plates.(G 1 ).
Sol. in much H3 80S w. yellowish-green color.(.s1 )q
Al-Hg in aq.--ZtOH g. 1-benzyl-indene. (AS.).

556 88.9 Pentaethyl-benzyl-benzen*. CasH53 . -- B.P. above
560*# ( 14) Needles fm$ EtOU (*I*)* - 100 pta.
ZtOH at 18* dissolve 0.9 pts. hy. (ig&)*

313
558 88 9-9 -Phoyl 44ropene(9t) yl)fluorene CapH1 .

In ale. soln. reduces alk.ammon.-aq. soln. (*s). -
PhOHO + much cone. HsS04 g. red color who is destroye
by HO*. (IS.). Boil. we NaOHt soln. or w. ale.
piperidine g. the dihydro-cinnamylidene-fluorene of
M.P.W81-2* (00s) No. 308#

360 88 1.4-DiphenYl-ibutadien.-(li5). CIAH&W -. Needles ime
50% tOH. (ale). - Carbonized by HS3 04 and gentle
gt. (,.). - Pierate, light yellow xtala., M.P.#108*.
(61e). -a Adds Br (Test 901). (,). - Does not g.
Test 906. (s).

362 89 x.x,x.x-*Tetrahydroanthracene, .wTetrahydroanthra-
cene, a,%w. - B.P.=509Ael5. (17). Colorless plates
fm. 1t0H. (3.7). - Sublimes above its M.P. (0,). -
Bolnso fluoresce magnificient blue. (417). * Cr03
in AcOH g. anthraquinone. (317). - Br g. 9,10-dibrom-
anthxaeene. (317). "?. Pieria ac. g. red color. (03,7)*
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DIVISION A, SECTION 2

Molt.
No, Ing Hydrocarbon

364 89 jL. rxethyl-2,-die-benzyl-benzene, CApH&Aj 4
B.P*Sgo =280*. (sz4 #

419
366 89--90 1.Phenv2-2'..thODhenY11-ethene. 01 .H18 .

*so
368 90 .6-.DIIsoproi la9. 0-dihydro-.anthracene(?) DH.&-

B.P.a above 300*. (*so).-m Dirty-yellow amorphous
powder. ( go). Insol. in 30H (Sao)* w.Easily sol.

Ix 3tgQ (..). - Easily sol. in Xt*0, CUCI., *CH,.
(SC.). Solus. are red and fluoresce green. (,so).

370 90.l 9.10..Diethyl-phenanthreneA 

03
372 91 DIphnyl..furane. 02 .H1 0. - B.P.345-5* (as).

Sol. in cone. HgS0 4 w. green color. (.s).

374 911 9wBonmrl--phonanthrono RAS.Hsms
ss
oe,376 92 3*4-Dtsho3Lyl-hexane , CjL&H&A. -- B*P. se75: (scm).

378 92 Di--[ mnalhthyl **me than*, CagH!. - Needles fm. Et0H.
.Dibromderiv.,M.P.-164*. (ass). - Tetra.

nitro deriv., M.P.u150-60*. (*ss).
115

380 92 Di-phenyl--[2.5.dimethph*mY1-lMetha e. CaIHS8, afUn-
attached by alk. KMnO4 . (115. ros mixt. . 4

methy43, -dipheaylw-phthalIdo + W5.d1utbyl.
phthalide-'oarbonie ac.-(5). (us). -

382 92.3 AeOnahthrlene. CARAL - B.P.=abt. 265-75 w. part.
dec. (..,...)+ e- Golden yellow tabular itals.-

D 4.899. (se) -* CrO8 g. naphthalie ace. (ss as)

. Plorate M#P.=2ol2*. (aa%). -. Cpd4 w. pieryl
chloride (lmol."lol), M.P.=09.4*. (..).

584 92 l..[Divhenyl--methylene)l4.-bOnzo.-oYeloheptatri@ne-
.4.-6) C Yellow xtals. (25').

gas
386 92.5 TriDhenyl-metha no. Tritan", - B.P.in358-m9*.

(asq). D9 51057. (goo). * Ror apdi of picryl

chloride of. Bruni, Ch. Z. 00 568. . Soln. of at
least I ag. in fum. HN0, pptn. w. U0, -filtn.,
washing w. Ho0, soln. of resulting trimj4-nitropheny
-carbizol in much cold AeOH or some H01 ctg. t0H, +
adda. of a little Zn dust g. fuohaine color. (asi,
gas). - Better, nitrate 0.1 gm. by soln. in cc.
Ifum.HNO*without htg.,_ppt._trinitro epd. by diln.

259



DIVISION A, SECTION 2

Melt.
No ing,

Point
_ _(01- -

ass
92.5

50

9 4*.6
98

La.,

95

Hydrocarbon

B -,.:P9'(2,2,). -Odor like nlepz'h/ene-(ms.).- 1. 0* 'eedks fm~. o/ceg).

Aejnp.tkeu CtpRip. 4  D M1.069. (as*). - 1=1.52
(saP). - NaaCra07 +H5804 4*40% yield of naphtialene-o
l18- icarboxylic ac. (Oa). -* Htd. w. equal wgt. of

cone. H$S04 for 2 hrs. on HaO bath, then 0.5 hr. at

115--200 g. sulfonic at., needles, soften at 80*, M.P

= 87-w96; cannot be further sulfonated; K salt g. w.

eSSO 4 the methyl ester, needles, M.P.il22wZ ethyl

ester, prismatic needles, M.P.87-8*. (6t).. 30 g.

boiled 3 hrs. w. 600 co. HNO#(d-l.2) g. 0nN.C,Hv0A

(nitro-amnaphthoquinone") + 4aonitro.naphthalio ac.

tseparated ft. former by NaOH; the former, yellow-.

red needles, M.P.-208* wh. by stg. w. PhNHa gv

PhNHa(.N)Co H40*, dark violet needles, M.P.=128*

(doe.) (a.. Soln. of hy. in Rtso (a.*) or boil.

Hacle (u6s) + Br g. 5.brom cpd., plates fm. t0HO

I&.P.in52ai4, (......). -B.P.*w351*. (a s), whose

piorate, needles, M.P. l57..( ). -25 go hy. in

250 co. AeOHtreated wo.50 es. colorless HNOS (dml.47

.1448) g* yellow needles ft. ligroin, M.P.1068.
( d. w. 2,4-dinitro-tolueUe(l:l), M.P.600

260

388

390

592

594-

w. HiO, dissolve ppt. in 10 as. hot glac. AeOH + red.

by successive addans of small portions of Zn dust to

the hot soln. until the strong red color that at firsi

appears is nearly dis*aUrged, decant and add a few

eg. PbOg to the soln4 , a very intense fuohoine-red
color (para-rosaniline) forms at once. (ss)e - For

color reaction w. Al Cla of. Test 904. (s) Htg.

w. PCIg g. trityl-*ohloride. (4s). .P.-108-ll*.
Slow adda. of hy. to well cooled HNOs(d-*.5)

gotrig-4[4-oal tro-oph nyl]"]Aet bane, M.*P.*20&-7* as)
Opd. SbC1.PhSCH, rhombohedrons, M.P.-79.5* we doe.

no outectics. (I). - SbCls in 0C14 g. green color.

(OIL04. Benzal..chloride+HsSO4, g. faint yellow color.

(0%6).4 SbC15 g* no color, greenish color w. xa.

Phenyl-.di4[2.5-dimethyl-pxhenyllm'methane, "2.5.2' .5"'-
Totramothyl--trita,. "CAHMA.! .B*P* Above 360*.

(0ss) Prisms fx. ligroin. (ss). - Boils without
dec. (ss)+ a* Easily sol. in ord. solvents w. blue
fluorescence. (ass).

2-.Phnyl-9.0dihydro.anthracene. CmHip. - CrOs g.
2.phenyl-anthraquinone. (also)

9.10-Dikydro henanthrene. - B.P*=513u5.(ase)
- Oxid. g. phenanthraquinone. (ae). - Pierate,
brickoored needles, M*P.1535-7** (a ). *=Q

ffllm A:I-



DIVISION A, SECTION 2

Melt-
No. inn

95396

398

400

402

404

Hydrocarbon

(047). Cpd. w# T.N.T. (1:1), M.P.ml~g (847). -

Cpd. w. picramide (1:1), m.P.i19544*. (a,.).

Gpdo, w* picryl chloride, M.P*!tl13#2* (1:1). * o)

Styphnate (1:l), M.P l56* (g. 2 eutectics also) (1,
- Pierate, M.P.160.8*, (04e), Teat 911. - Benzal-

chloride--HOS06 . intense-dark blue color. (i.).

9 MOIWUlene-fljorene, "Dighenylene-ethylene". _IL&AI.

.Orange-wred xtels# ft. Ac0HKt. (sl*) Cr03 in AO0H

g. a yellow quinone(?), M-.Pml05*, needles. (atg.) -

Picrate, bright-red needles, .t.P.184*. (g,).

1.1.1-Tri]henyl-ethane. C a HS. - Very stable to

oxid. agts. (*o). - 2 hrs. htg. w. PCi5 at 1904-2000

g. p-chlor-acL cftriphenyl-ethane, M.P.ll8*. (as, 1 .

rum. HN03 (red at -3* g. ia.t-tri.W[4-nitro-I

pheuyl]--ethanes needles fm. AOOH, M.P.-200-2*. (uso)

(1.2) (5.4) , (5. 6)-Triendotrimethylene-benzene,
xtas.elo triMeth leno ben.ene",CisHI. - Colorless

xtals. fm. MeOH* fs)

[c--Naghth1yl3,[-naphthy I -methane, CA&HIA.

trans.-.L4mDivhenyl-butene..(l)-ine-(3), 
C pHip. -

Colorless prisms* (a*). -- Br in HCC1 8 or CS3 s.

two diastereoisomeri@ tetrabromides wh. de, at 197

+157-8*. (X54) a,. Soln. in AcOH w. cone. HSO& g.

lot blue, then violet-red w. blue -ichroism.

(.oe). - Cf. No. 2.

1--methyl-7-.isoproyl(or vice versa) fluorene

Retenefluorene", 0AHgp. -. In molten state + ale

soin. shows violet fluorescence. (as). - HN03

(dl*.45)+hy. in AoOH soln. boiled few min. 
+ pptd.

w# HaO g. straw-yellow needles of dinitro cpd. fm,.

AcOH wh. blacken below 200' + m. abt. 245*. (ase).

- Completely destroyed by Cr0s in AcOH. (a).

1.2-Dime ,l4..dibhenyl-OyelOhexaUO. UaoH.ae

*soas*
95

*so
96--7

456
98

96*5-7

Age
q6j54.7

97

as
97-8

58
98 *

98.5-9
SB.P#=390*. ( s . * Odorless. (* m). -Micaceous

leaflet*. (.s). -w Sublime below B.#. (a..). -

KMuO4 in ac., alk. or neutral soln. attacks only

-I1

B -P # Abt. 270-* (0se ./9g.t0l in 12 cav boil.

Zt0H + ia 8 a, boil. pet, ether. (8s,).

2-Methyl35-6-diphenyl-hexatrieUo 1,3.5). i3Kg5.

EtUlene dihenyl ether. CS H-LOa.

1-Methyl.7-isopropyl-vhenanthrene, "Retene#. *C

4081

410

412

414
rw

ji



DIVISION A, SECTION 2

Melt-*
No* ing Hydrocarbon

Point
(C*)

when temp. reaches 150*. (0). - KsCrg0+HS80 4 g
reifne-quinone, AcOH, phthalio ac. and other products4

6so 0 sesa 4 . -- CrO in AcOWH g. best yield of
retene-.quinone; beside an aC., 3.oH1 0n(?), M.P.

222; + an aC. 1C*H.00o, M.P.-139 (os). -- Htg,
100 g. retene wo 28 g. S at 240* g. C18 UHS, M.P.o

225-6*, plates fm. COH wh. w. fum. HS04 g. indigo

blue color. (ae,) -* Covering hy. w. HS0+ slow addn.

of 2 mols Br w. htg. on Hg0 bath till HBr evolution

stops+rtaln. m CS5 g. plates of dibrom-refne,
M.P.*180*. (ses). - Is+ Br in open dish on I-O bath

g+ totrabrom cpd., M.P.21Q-2*. (Sea)* - Cpd. w
pioramide, M.P6=125.l.. (1S). - Cpd. w. pieryl
chloride, M.P.-53.5*. (.40). Styphnate, M.P.-l5.7*
(2 euteoties formed also). -- (11). Pierate, M.P.I
120.9*. (4,,). HCHO+HSSOjg., in presenee of HCCl5 ,

**. dirty blue-*green ppt. (gx.).
416 99

41 D Rnoginalkolone& CasHA. - B.P.o40292-50*. (S6y7)
- Changes slowly in light and g. off benzaldehyde-
like odor. (67).
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DIVISION A; SECTION 21

Melting
No* Poi Hydrocarbon

418 99-100 Di-(0C.-indenyl),C,,H., -- Br at 00 in did3 g. 2
tetrabromides, m.p.:4;2-4(dec.), insol. in CH01,
+ m.p. = 138-9* sol. in CHC1- (ass).

as.

420 100 Dibenzo -- 43;6,7 - bicyclo - (0,3,) - octadiene
(z ~6),!IDiphensucclndene"', ,Hg. -- Difficultly
volatile w. steam. (6,)-

422 100-1 2t3 - vimethylnaphthalene, "Guajene", C18H12 .
6ublirmes in plates wh- show blue fluorescence

(a - Sol. in conc. 13O, w- green color and not
pptd. by Ha0 (a57). - Cro in AdH g. guajene -
quinone, C0 1H 1 00 2, sublimes in citron yellow
needles, mep.: 121-2. ( - Piarate, needles,
m.p. = 123 .(659)-

23

424 100.5 ianthene, CiaH,0. - B.P.:5315* corr. e Leaflets
m-.- al. ( ) - -ol. in conc. HSO4 w. yellow
color + green fluorescnnce. (

426 100.5 2,4,6,2' 41,6t Hexamethyl-diphenyl, C ,H.2 .

272

428 100.5 Phenanthrene, C,4Hlo. -"B.P.:3400. (2,3). Sublimes
less readily than enthracene. (6, ). Leaflets. (23)-

Xtals. show blue fluorescence, weaker than of
anthracene. (270- - $olns. show blue fluorescence.
- (2 74) . CrO in AcOH or K2 CrOz + dil. HaSO4 g.
phenanthraquinone. ON(* 3,27) -Fksed w. KOH shows
green luninescence. -(27 Cpd. w. 4 - chlor -
1,3 - dinitro-benzene, orange needles fm. Etufi, iM.p.:
= 440* (277). Opd- w. l3,5 Iitrinitro-benzene, m.p.
= 1250. (278). Cpd. w. picryl chloride, citron
yellow needles, m.p. = 8 8 0. (,) Copd. w. T.N.T.,
n.p. = 8V.54. (*,). Pictate, golden-yellow
needles, M.p. = 1430, (.,,), Test 916. Br in
boil+ HCC1 in diftfused light g., beside other
products, needles of dibrom cpd. fm. EJ0H, m.p. =
1460. (279).- Styphnate, M.p. = 132*7. (1,). -
Cpd* w. picramide, m.p. = 160.20. (,o). * Sol. in

10 pts. hot alc. ( ). HCHO + HSO4 g. blue-
green color + blue ppt. (,r,)- - Benzol-chloride
+ H2S0 4 g. carmine-red. ( Hot PhNO, soln.

g.w. .dinitro-phenanthraquinone g., by cooling,
brown prisms. (a). - 0.1 g. hy. in 1-2 cas.

0014 + dropwise addn. of SbC1 in 0014 (1:2 vols.)
g. brown color. (6.3). - SbCl g. faint-green color.

(614). - BiC1 3 g. brown or greenish-brown color.
(sG). -G GB-B color w. AlC13 in Test 904.(q.
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Division A, Section 2.

Melting
Point Hydrocarbon
(Q4)

No.

430

264

432

471
101

434

436

440

442

444

446

448

450

286

101.5

aso
102-2.5

9, 10, X, X - Tetrahydroanthracene, " (Y-Tetra*
1hydroanthracene", 0 3 14h 4.-- Plates. (a. -
Easily sol. in ord. solvents without fluorescence.

1-27). CrO g. 9, 10 *.dioxy-anthracene-dihydride.
a-7). - Br at ord* temp. g. dibrom'cpd;, faintly
yellow needles, m.p . -169o. (6:).

1,1,4 - Triphenyl-butadiene - (1,3), "1 0-Phenyl.-
bistyryl",IC2,HI ".. eedfles nfM. EtH. (es6).

Br in 110G1, g. a monobromapd., white itals,
m.p. = 146-8 (

2-henyl-naphthalene, C1 Hr2. - -- sr.P. = 345-60.
(faTsa ). - Sublimes. (283) - Xtals. show blue
fluorescence. (2,,). - vapors show odor of oranges.

( ) -a a) CrO in AcOH g. 2-phenyl-naphtheaquinone -
(1,4). (8..). - Volatile w. steam* (a.).o SbC1,
t. no color. (6,,).

1_(1 3 -Phenyl-propene.(l ).ylidene)~cyclopentacdieneA
([,4j, I1nnamylidene-cyclopentaffiene", "U) -.6tyryl*
uivene", U. 4HI. -- lue-red needles N. me0. --
(28)- - Sol. in conc. HSO4 w. violet color + blue
fluorescence. (284)-

9,10-Diisoamylidene - 9, 10-dihydroanthracene, C21.o
Has -- Yellow prisms fm. EtOH. (2,) - Sol. in
so vents w. blue fluorescence. (8,7).

9-( os..Naphthyl).-fluorene, H 3 . --- Insol. in
H2304. (gag)-

9-Ethylidene-fluiorene, CsH.I- -- Insol. in conc.
8.( -Dec. by distn. at ord* tress* (

2-Benzyl-fluorene, OH1.6 -- , lates fm. EtOH. (68).

19 *Naphthyl ether, uH . -- B.P. = abt. 3600.
( 3 ). -Picrate, orange leaflets fm. warm ether,
m.p. = 1220. (.2)-

Sequoiene, U,,H 4. - Occurs in needles of Califor-
nian Sequoia gigantea. (.3). - Odorless leaflets
W. faint oluish fluorescence. ( K) - ed picrate.
(23). - ,.P. = 290-3000. ()-

1,2-Di-(2,4-dimethophenyl)-ethene, "2,4,21,4'.
Tetramethyl-Btilbene", . -- Distils without
dec. ( 2 9 ). - Boil w. dil. HO, g. 2,4-dimethyl-
benzoic ac. (.,1). - Adds Br directly. (a,,).

284
102

a8?

103-8

289

103.5

a8 ,290
104

28s
104-6

23
105

Xa3
105

10ot2:>

I



DIVISION A, SECTION 2.

No* Melting
Point Hydrocarbon
(0)

452

454

456

458

460

462

464

466

2,3*.Diphenyl-indene, C.,HL.. -- Uolumns. (292).
Hi 2 04 g. exeeedingly intense dark green color.
(.2) . NaOEt+C&Hl 0NO g. 2,3-diphenyl-indone
oxime, yellow-orown columns, m.p. = 253-50, deci
( 292)-0

29
108-9

a 9 3
108

2 9 Is
108.5

109

109-10

23

110

299

110-1

300
110

Di-(cC-naphthyl) -methane, C sH&a-. -- B.P.,= 2110-20,
( ,9 *abt 360*( 2) - vistils without dec. above
:6600 . (s,,)- 4 very diftticultly attacked by CrO
mixt.' (297). -br at 16b-45 0 g. di-fI-naphtgyl-w
bror-methane, prisms fm. 06H., m.p. = 181-2 .

Br in ether soln. w. cooling g, dibrom deriv.,
m.p. = 1930, needles fm. alc.-C6 H6 . ( -
Picrate, red-yellow prisms, m.p. = 142-30. (
S+ in 15 pts. hot + 120 pts. cold alc* (23)-

"~ 7thyl-phenanthrene", "-E thyl-phenanthrene",

0

P -- lates FYi% MeOH ,. -Picrate, light
orange spears, m.p. = 138-40 corr.

4-,Naphthyl ether, C H,,O. -- Picrate, m.p. = 1150.
(23 ) . - 6olns. show pale oluish fluorescence2 (23.)-
ii$1s. (23a).-

2,6-Dimethyl-naphthalene, C 12 H 2a. -- Plates fm.
tH. 2,,). - aint odor of orange blossoms. (2es).

Very easily volatile w. steam. (a,,. - iicrate,
orange-yellow needles, m.p. = 142-3 .

Fluoranthene, "Idryl", C aHx0. -- s.P. =250-10.
1'77. - Su.imes in xt needles. ( Sol. in

vfarm conc. HS04 w. green-blue color(, (00)# ehang-
ing at hiner temp. to blue, + finally brown. (
Boil. w. Cr0, mixt. g. fluoranthene-quinone +
fluorenone carbonic ac. - (1). (30 oa- )- -areful
adcn. of Br in US, soln. g. yellow-green needles of
dibromtluoranthene, M.p. = 204 -5 0. ( icrate,
reddish-yellow needles, m.p. = 182-3* (32)-

(
*1

3-Ethyl- 1,2,3-triphenyl-indene, 9 ,H 24 - -- Plates
fm. MeUC,6_0+ tQH. (293) - Careful o i. w. CrO in
cold AcOH g. Ph.CO0H 4 CEt) (Ph).C0.Ph. (2.,). -
Oxid. in hot AcOH g. o-dibenzoyl-benzene. (2,3).

9 10-Dihydroanthracene, C14Has- -- B.P. = 305o.
D0- = .a 29 ) Solid shows no

fluorescence, out solns. fluoresce blue. ( -
Sublimes in needles (12.). at temp. of boil aq.
(614). - CrO mixt* g. anthraquinone. (,a,). - Dry
Br g. 9,10-diftom-anthracene. (,as)*. - . no picrate.

(,,as).- Htd. w. conc. HaSO, g. SO+anthracene.
Test 912.) (23).

i



DIVISION A, ECTION 2.

No. Melting
oint Hydrocarbon
(Q*)

30x

468 110-1 9-Benzyl-9,10.dihydroanthracene, C0H . - - eedles
fm. EtUH. (303)- - 0oln. in H.304 is drk green.
(303)0

6 43

470 1105-11 1,2,2-Tetramethyl-,6-encomethylene-icyclo-(0,1,3
hexane, "Methyl-tricyclene", 0.1.380 -- =b.
M6-8.0-.a4

23

472 111 Benzhydryl ether, L;2 H 22,O. B.P. 3150. (23).
Monoclinic xtals. .: H60(23)s - -boil. W- - glac.
AcOH Zn + little nCl g. tetraphenylethane, ( ),
Not 838.

304

474 111-2 1-(Diphenyl-methylene) -2, 3-benzo-c yclopentadiene -
(2,4), " 8,8 -- iphenyl-benzorulveneT , C02 H. -
urange-yellow soses. (30).

306

476 111 1,3, 5-rriphenyl-yclohexadiene-(1,3), C 4Ho.
Beedles fm. ETH.0(06 0 - 0 M oxId. g0 1,3,1-
triphenyl-oenzene, (30 3 uiv.A, ject+ 2, .o* 700.

306

478 112-3 Diphenyl-(p-diphenylyl) -methane, "p-Benzhydryl-
dipnenyl", ""phenyl-p-xenyl-methane", 4- J=henyl-
tritan", 20Hxo- -- long needles. (0)

480 112-3 4-zenzyl-acenaphthene, 01tH16 . -- B.P. = 340-5*.
(30,). - feedles fm. EtUH. (37) - - iol. in cold
cone. HS04 w. yellow color. (,7,o ')--NaCr.0, in
AcQH go mixt, of anhydrides of 3-benzyl - + 3-
benzpyl-naphinlene aicaroonic acs. .(1,8). (307).

6 4a 6 49

482 113 1, 7,7-irimethyl-bdcylo-(1, 2,2)-heptene-(2),
"Fornylene", 0,,H,6.- -- B.P. = 146.5o* 648,64,).

S .:-22.210 . ( ).-1% aq. KMnO4 (,666) or
KMnO4 in .H. (648) g- camphoric ac. (648,666)- -

Repeated snaling W+ cdil. aq. H001, drying, cistn.i
+ italin, fm. satd. MeOl! a 00 g. bornylene
chlorhydrin, m.p. = 99-101 , oaor of orneal, wh. g.
p-nitrooenzoate, m.p. = 1520 , + wh. Ws Zn dust + ht.
g. borneol, + wn. w. CrO3 g, a chloroketone,
CxOH1 60C1, m.p. = 131-20 whose semicaroazone, mn.p.

2230 (proDably identical w# that tfm. camphene
chlorhydrin). (665). - whe chlorhydrin w. KOH g.
glycol, 010H16 (OH)a wnose di-p-nitrobenzoate m.
lU3-50. (665). - VaNO + AcOH g. bornylene-nitrosite,
needles, m.p. = 163*, wh. w. KMn04 g. camphoric ac.
HUU0 go camphoric ac. + 1,2-dinitro-camphane, pale
yellow needles, m.p. =-1370 wh. w. alk-rJMnO4 g.
camphoric ac. (,,7).
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DIVISION A, SECTION 2.

Melting
No. Point Hydrocarbon

(CO)

308

484 113 4, 4'-vi benzyl-a.iphenyi, 02 6 H2 2 . -- Plates fm.

309

486 114-5 1,1 4,4-Tetraphenyl-butine-(2, "Tetraphenyl-
crotonylene , as aa-

3:10

488 115 9,9-Dibenzyl-9,10-dihydroanthracene, CaH2 4 .

490 115 3uoreri4ex H o. -- B.P. 293-50 ( )
FRIT(fluorescence. (.1). - CrO in AcOH g.
fluorenone. ( B ). -Br + cold HCC. soln. of
hy. g. x-bromofluorene, mop. = 101-20. (3.14)-

Insol. in cold conc. HSO 4 ; sol. on htg*, w.
beautiful blue color. (15)- - Soln. of 30 g. hy.
in 250 cc. AcOH, addn. at 500, w. shak. of 40 cc.
HN03 (D. :1.4) + htg. to 80-50 g. 2-nitrofluorene,
m.p. = 1560 wh. w. Cr03 in AcOH g. 2-nitro-fluor-
enone. ( Hy. + equal vol. fum. HITO, + AcOH
g. 2, 7-dinitro-fluorene, m.p. = 199-2010. (317) -
OCd. w. icryl chloride, orange-yellow needles,p.6-7

q40 7= (dec.). (%92). - Picrate, red or red-
brown, m.p. = 79-80* (31.7). - SbCl, in 0014 g.
green color. (,,3). - Cpd. w. 1,3,6,8./-tetranitroow
naphthalic ac. by 15 min. boil. w. xs. ac. in alc.,
dull, brown-yellow needles, m.p. = 154-50. (6S)-

318

492 115 Pseudophenanthrene, C,,H3.3. -- Glistening, non-
forescing plates. - Cr03 + AcOH g. yellow
quinone, m.p. = 1700. (,, .). Picrate, light-red
needles, m-p. = 1470. (318)1

319

494 115-6 2-Methyl-1,6-diphenyl-hexatriene-(1,3,5), CIHIB-
LeafleTs fm. EtOH W. Taint blue fluorescence* -

5835
496 115 Octodecahydrocheysene, "Chrysene-perhydride",

CI 8H30 e. -- Fine needles fmi. Et0H. (636)- - Unatlacked
by Br + 1FOa (d.:1.48). (6 )-

23

498 116-7 Di-o-oxyhydrobenzoin-diesoanhydride, C1 4H00. --

Keedles fm. ale. (23).--Un~atlacked by dil. HC1 or
NaOH .O 3

63690637

500 116-7! 2,2,5-Trimethyl-bicyclo-(1,2,2)-heptane, 5-Methyl-
campneni..ane, iC.i --- Volatile, camphor-like
Wdor. (a 6 2-
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DIVISION A, SECTION 2.

NO. Melting
Point Hydrocarbon

(00)

504

506

508

510

512

514

6 4 4 * 6 45

117-Y.5

117

321

117

322

117-7.5

323

118
324

118

641
118-Z4

115

516 119

518 119

520 120a

2,2,3-Trimethyl-6,6-endomethylene-bicyclo-
(0,l,3)-hexane?, Tsocyclene", "- ornylene",

a 0 --- Sublimes. (4 4).- B. &. = lbmIL50.
(64-).T* Unattacked by K1anO4 at rm. temp. (i-)-

3-Methyl-1,6-diphenyl-2-benzyl-heatriene-(l,3,35,
CLHR4- -Feedles* (20)

Methanthrene, CH, -- B.P. = above 660'. (32).
colorilss xtals. W_.violet fluoreecence. ( -
CrO + AcOH g. methanthrene quinone. (
.icrate, orange-red xtals., m.p. = 117 , dect by
alc. (321)-

1,4-Dimethoethenyl-cyclo-hexadiene-(1,4), 012T20o.
Plates fm. EtOH. (322). - Adds 4 atoms of Br in
CHC13 g. an oil. (322). - In glac. AcOH calcd.
amt. Br g. little cubical xtals. of tetrabromide,
M.p. = 107-90. (32s).

Phenyl-di-(2-methophenyl) -methane, CaiHso.

Y- Methylene-diphenylene, C13Hio. B.P. =2950.
- Plates fm. EtUH. (". olns* have

faint blue fluorescence. - Picrate, blood-
red needles, (.2.) m.P+ = 79-861. (( ). -Cr0 3
g. a golden-yellow quinone, m.p. = 280-l0&( (24).
Br + ether soln. g. dibromide, m.p. = 162 . (.24).

Polly's Polymer, Ha%)-.9 - Cycloized pi-ymeride
of 1-phenyl-butadie- O,,V0f No. 6). (6 40).-
M.W.: 1070. (646)0 - Sol* in ether, - (=.).
Insol. in ac. (4.). -White amorphous powder*
(6a46 ) - 0 g. - benzoic ac., <

2-Methyl-9-phenyl-anthracene, 01H16,. -- Yellow
crystalline clusters. 15) - DiT ale. soin.
fluoresces strongly green-blue. (115). - CrO in
AcOH easily g. methyl-phenyl-oxanthranol. (.16).

9-Benzyl-anthracene, C21H11. -- Needles fm. EtOH.
T3onns. fluoresceolue. (35). - 3da. in
HxS04 is green w. red fluorescence. ( - Br +
CS2 soln. g. yellow prisms fm. CH6 , dec+ at 116-4*
+ show blue fluorescence in C8H6. (3261.

1-Phenyl-2-(p-tolyl)-ethene, "4-1Methyl-stilDene",
,40 & -- Plates w. blue tiorescencei (32.).

Br g. addn. product, mop. = 186-70. (32s). -
Distils. (23)'
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Division A, Section 2.

No. Melting
Point

522 120-0.5

121

121-2

3283 3S1

122

333
122

334

123

3 3 6 , 34

124

124

Hydrocarbon

524

526

9?-Phenyl-9,10-dihydro-anthracene, Ca2OH 1. --

Distils without aec. ( bons. have blue
fluorescence. (827) - -CrO in AcH g. phenyl,.
oxanthranol. (.27). Htg. w. HItP g. an xtaln.

hy., M.p. = 86-84. (32-). - Picric ac. g. brown-

red xtaln. cpd. ( 418)

1,1,4,4-T etraphenyl-bntane, C a a HR&*

1-Methyl-2_,6, -triphenyl-e yclo-pentane, C a H2 - -
veeTlee s Imn.-tUR.-( .j. - (CT Div.~ B, ect .1,
No. 1018.

4,41-Dimethyl-diphenyl, CH . -- B.P. = 2950.
- assy prisms Tm- e er. ( )- - CrO in

AcOH g. p-tolyl oenzoic ac. + then diphenyl-
dicarbonic aco. -(4,4'). ( 3 p,33o)-

4,4'-Di-ter-butyl-diphenyl, C20H2 *

1-Methyl-phenanthrene, 12 - -- Plates fm. dil.
EtOH* ( . Stable to KMnO4. (33) - CrO5 g-

1-methyl-phenanthraquinone. (334) - Picrate,

yellow needles (fm. ale.), m.p. = 1390corr. ( j.

1,2-Diphenyl-ethene, "Stilbene", "Toluylene",
"6T0d dstyrene",_ 4,6,ar34), 1 B12 . =
306-91- (336). - D33 :0*970. (.7). Cro ,mixt. g.

oenzaldehyde + Denzoic ac. (33,). - Ta + EtOH g.
dibenzyl. (3,,).-- Br in CS, g. 2 stereoisomeric
dibromides, m.p. = 2670 + M.p. = 110-10.50. (33a,

340). - Nitrosyl chloride, oy ITOC1, CHC1a + hy. at
-10 , amorphous, m.p. = 168-90 (dec.). (341). -
Nitrosite y y 0, + cold ether soln. of hy., softens
at 1600, M.p. = 195-70. (3,e). - Dimer by long ex.

posure to light in C.H, scb., m.p. = 163*, not oxid.
by 1M0n04 . ( 4 )- - Pseudo-nitrosite uy passing gases
fm. As + H1103 (d:l*26) into 10 g. hy. in 350 cc.

ether for 2-6 hrs. + extracting product w. 40 cc.
Me,00? fine needles, M.p. = 132 ( 344)- - Cpd. w.
picrylohloride in alc. soln., M.p. = '0-10 , dark
yellow needles+ (17.). - At 40o slightest trace Wt
SbCI3 g. orange color, destryQed at higher temp.

(614). - Benzal-chloride + H1904 g. bluish-green
color. (.14).

1,8-Diphenyl-octatetraene-(1,3,b,7), C 2 0HI.-

Shows blue Zluorescence in solid- state. (3.)- -
Alit. KMnO4 g. PhCHO + benzoic ac. (5,3). - Cf-

No. 874.

530

532

534

536

'269



~1

DIVISION A, Section 2.

No. Melting
Point

__ ( 0 )

Hydrocarbon

339, 348

126

126-7

127-8

35(

127

127-8

23

349

361,

540

542

544

546

548

6a0 1128,

355

128

356
128*5-9

129

380

12930

363

160

2 63-Dipheny--butane, Ct 8H1.%- -- Plates fm. EtOH w.
bluish 1Untre. ( 3 3 ) - - Oxid. g. acetophenone.
(348). - Unatfected Dy ITa-K in ether over 48 hrs.
(853).

Hydrobenzoin anhydride, C28H2402. -- Htg. at 250-
700 g. PhcHo + til bene, ( ,o. 534. 4 Non-
volatile w. steam.(a-

1, 3-Dimethyl-.2,4, -triphenyl-cyclo-pentadiene-
(3,0), C02 H-22 o -- Needles fm. ETO. - HI+P g.
2 stereolsomers of dimethyl triphenyl cyiclopentane*

Hexahydropyrene, CI.H%. -- G. no picrate in EtOH.
( 360)

1,1,3,6-Tetraphenyl-propene-(l), 3C,7H . -- Soln.
in conC. H. Is yellow. (3 ,1)- - Na + EtCH g.
1,1,6,3-tetraphenyl..propane.( 35 ) - Br in HCC1 g.
2- or 6-brom deriv., m.p. (fm. MeCO-alc.)o 124
wh* w. alc. KOH g. tetraphenyl-allene, (351),
No. 692.

2,2-Diphenyl-butane, CIG11 t

9-Tolyl-fluorene, CH . -- Silky needles. (2 3,

353)0- -G. no picrate. (as)-

Tri-ter-butyl-Denzene, C.8H13 . B**- -. 292-30.
( 3. .4).-- Scales IMn. EtC)H. ( 3S )-

1-(Diphenyl-methylene)-dimethyl-benzo-4,5-cyclo-

Me2 ts4gen e- (2,4,61, CgHa .

Hexaetnyl-oenzene,*C8H30.--- B.P. = 305 .3(7)
MO. ( ) -o. HSO, + fum. HIO g.

3,6-dinitro-1,2,4, -tetraethyl-benzene. (,). -
May ne rextalized fM. warm fun. HgS04.- (23).

(1,8) ,(4,b)-Diendotrimethylene-najatnalene?, "Di-
peri-tri me thylene-naphthal ene?"-, Hexaiycropyrene",
C1.6HI.--- .i crate im. alc. soMn., red unstaule
needes, nM.p. = 1190. (380).

2,2,1,7-Tetramethyl-octadiene- (3,), C Hi*t

Di-(2,4,6-trimethophenyl) -methane, "2,4,6,2' ,41,61-
liexaRle thyl- d79,t an", i{.

270

348

127.5-
8.5
353

562

554

506

508

560

562



DIVISION A, SECTION 2.

Melting
Point Hydro

(Co)

carbon
No.

564

566

568

570

thrafected oy Na-K in aioxane at 10 . ( )

&as

131-2

364
131-2

131.5

132-

13 2-7

132

1 34-a

36?6

271

9-Benzyl-fluorene, C201H2 . -- Benzaldehyde + cone.

d g- violet color wn. W. a little H 20 g. blue

color wh. w. much H.0 disappears. (1-3)- W.
benzyl-chloride + KOH at 2600 g. 9,9-dibenzyl-
fluorene. (la)-

2,2,3, 3-Tetramethyl-l,4-diphenyl-butane, CSOR2 6- --

574

576

680

582

584

130-1

1,2-Di-(4-isopropophenyl)-ethene, C10H24 .

Di-rm.,xylylene , C aH .-- B.P. = 2 9 0 0. ( ) --

Er in 76a g. a 1rom aeriv., m. p. = 213-4o. 36 )

3,4,3,3t ,4-,bt-Hexamethyl-diphenyl, I9 Hs2 -

9, 10-Diisoamyl-ant hrac ene, 024H300 "- Yellow-green
needles tmu. EtUH. ( 2 )I-

Metandbole, (CIOHtaO)x- '- aublimes at 11l-200 .

(23). -" on-volatile _W. steam. ( ,. - Needles im.

etner. (23). -CrO oxid. g. AcOH. (23).

1,3,3-Triphenyl-ind-ene, 0,H 0. -- Gareful oxid.

w. Cr03 in cola AcUH g. o-oenzoyl-trioneinyl-
acetic ac. (293). - CrO + Doil. AcOH g. o-dibenzoyl-

oerizene. (351). - hI+P g. ny. 0,H,,(?), eeadles
im. EtOli, m.p. = 116-4. (1). - ~Br in HCCl 9.
orom aeriv., m.p. = 167-bo, fm. aq. - ble 2GO or

EtH. (361)0

Diphenyl-(& -naphtnyl) -ie tiue, Cs 3H18. -- Xtsalizes,

acgording to solvent in two modi fications, M.P. =

134 + m.p. = 1490 (No. 630) wh. can be transformed

intd one iother. (36.1).-

1,2-Di-(p-ethophenyl) -ethene, "4,4 -Diethyl-

stilbene", 0 8C.H3. . -- .Plates fmU. E 3t0H. (387-

Boil. W. dil. HO g. terephthalic ac. (38)-

1,2,3-Triphenyl-indene, C 3aH 20.-- Colorless prisms

ti. Me2 u + ether. (293]. - Very little sol. in

cold cone. HSO4. ( a). - Cr0. in AcOH at ord.

temph g. a little o-dibenzoyl-benzene + mostly 3-

oxy-1,2,3-triphenyl-indene; in boiling AcOH g. only

o-di benzoyl-benzene. (293). - Br vapor passed thru
hy. at 150-600 g. 3-brom-1, 2,3-trip nyl-indene,

yellow plates, im.p. = 1290. (23)-

38
134 *5

293

-q



DIVISION A, SECTION 2.

No. Melting
Po int

- - GO

586

588

590

592

594

596

598

600

602

604

*6 9
136-7

370

136
371l

136

378

13-8.

373

351.

139

374

139

3 76

140-1

23
140-5

376
60 141

317,

6o8 144

Hydrocarbon

9-Phenyl-9-benzyl-fluorene, Cs 6Hso. -- Prisms fm.
Ac or groin. ( - - So ns. fluoresce blue.

Di-(p-tolyl)-ethine, "4,4t-Dimethyl-tolane", C1 6H1.

1,1-Di_-(v-naphthyl)-ethane, C221HI. -- Plates.
( 3 7 ). - folns. fluoresce violet. (.v ). - Br in
CS2 w. sunlight g. dibrom deriv., needles fm. CSzS
m.p. = 2150. (sun).

9-Phenyl-3,4-benzofluorene, C2 3 H1 6 . -- Leaflets fmn.
AcOH. (.).

1-Bengyl-3-benzylidene-indene, C3H . -- Yellow
plates in. Et0H. (48). - Cone. H.30, g. voilet
color. (i.).

2,5-Diphenyl-hexadiene-(2,4), C1 8 H1 8 .

1,1,3,3-Tetraphenyl-propane, 08,114- -- Needles fm.
AcOH. ( - -5Cr3 in AcOH g. hxiCO + a little
benzoic ac. (3,,).

9,10-Dimethyl-phenanthrene, 01 6H,4 . -- Prisms fm.
dil. ACUH. (374)' - ublimes without dec. (374).

2-Methyl--p-tolyl-naphthalene, 0C 8H18 .
colorless leaflets. (,,)J-

Anisoin, (C,,H,&0)x. (Not identical w. cpd. of
same name in Genus VII of Mulliken, Ident. etc.). -
Small needles fm. ether. (83). - Dec. on distn. to
liquid metanethold. (.3). - Unattacked by dil. ac.
or alk. (.3).

Benzo-1,2-anthracene, "Naphthanthracene", CIOHxg
Saw-toothed plates m.--EtMI or AcOff. (3)'- - in-
tense yellow-green fluorescence. (37,,)' - ublimes
in plates. - NaCr.0, in AcOH g. naphthanthra-
quinone.( 3 7 .) &Picrate,'red needles, m.p. =1360
sol. in C.H., dec* by alc. (,,6).

1,1,1,2-Tetraphenyl-ethane, C26H22.0- -- B.P-a=
7-t0 - (68) - UrU, in ACOH g. triphenyl-

carbinol. ). - Htg. w. P01, at 1VO-800 g.
tetraphenyl-ethylene. (380)& - Br g. brom deriv.,
xtals. fm. EtOH, m.p. = 1770. (378). - Nitration
g. odcF , i tetrakis-(4-nitro-phenyl)-ethnane2(?),
beside an isomer wh. latter m. 2580; wh. former



DIVISION A, SECTION 2.

No. Melting
Point Hydroc

(00)
carbon

610

612

614

6 38

145-6

a3 a
145

386

145-7

616 145.*

618 1146-8

I I I

273

yellow plates fm. AcOH, m.p. = 2690, + w. Zn dust
* AcOH g. fuchsine color. ( 3 686 ).-

Bicyclo-(l,3,3)-nonane, C,H.. -- B.P. = 168.5-
7 0 5. (G3 8'-hite plastic mass similar to
camphane in appearance + odor. (638)- - Sublimes
readily. (.3.). - Xtals. fm. AcOH or MeOH. (,3,).

l,2,4,5(?)-Tetramethyl-3-benzyl-benzene, C1 7H2 O. 4-
B.7. = 320-70. (Zg )*. - Plates fM. AcMH. (3

'Triphenyl-methyl'' " Trity1", C 8 i Cq H - -

- - Lor-LesB xtals, ba eigimiiediately
before m. + M.w. development of red color. -
Dec. by distn. at 19 mm. g. triphenyl methane.
(36 ) - - Solns. absorb 0 w. great avidity g. very
slightly sol. peroxide (387) + an 0-rich oil.

(388). - Htd. in C.H. soln. w. Zn powder + AcOH g.
triphenyl-methane. (38.).- - In 0C.H6 , S, or
ligroin can be titrated approximately,'g. tri-
phenyl-iodo-methane. (387,30)0.- Tetraphenyl
hydrazine in PhMe at 90-50 in atm. free of 0 g.
(triphenylmethyl)-diphenyl-amine, lustrous needles
fm. toluene, m.p. = 1720, wh. in boil. xylene is
resolved into its components, + wh. w. cone. 1HSO4
g. greenish-yellow color + dec. to triphenyl-
carbinol + diphenyl-amine. (3,C)2 - 0 bubbled
thru liquid N.0 + passed thru a hot tube into hy.
in ether g. Ph.CN0 8 , soft, lustrous, colorless,
mi-croscopic plates, m.p. = 1470. ( 6 .6 ) . - Phenyl
hydrazine g. triphenyl-methane + PhPNHNHPh, m.p. =
1400. (616).

9-Phenyl-fluorene, C1,H. -- B.P. = abt. 360*.
( )- - Needles. (23). - Boils without dec. (3,,),
6olns. in EtOH + CH6 show blue fluorescence.
(383). - Na.Cr.07 + AcOH g. 9-oxy-9-phenyl-fluorene.
(384). -C0r0 3 mixt. g. o-benzoyl-benzoic ac. (38 ).
-qtG. no picrate."(,, 5 ). - Br in CS, in direct sun-
light g. 9-brom-9-phenyl-fluorene, m.p. = 99*,
faintly yellow needles fm. ligroin. (,,4). - AcOH
suspension + fum. HINOT (d=1.52) w. cooling c. 2-
nitro-9-phenyl-fluorene, yellow xtals., nM.p. =
1350. ( 34). - Br in hot AcOH gI dibromide, m.p. =

. (23).

1,1,2,4-Tetraphenyl-butadiene, C29H22. -- Almost
colorless prisms fim. Me.0. - Ba 2 0r2 0, in AcOH or
KMnO 4 in Me 200 g. PhCHO + triphenyl-acrolein,
m~p. = 1750. (3941)-



DIVISION A, SECTION 2.

-No.

620

622

624

626

628

Melting
Point

146.5

3 5

149-50
396

149

3 9'T

149

398

149-50

630 149

632

634

636

638

663

150-0.5

6 14 f,6 16
150

4011

150-5
403

150-1

Hydrocaroon

Dibenzyl-naphthalene, C8 4H2 0 . - Needles fm. hot

9, 9-Dibenzyl-fluorene, 0C&#H2 2 s.

1,2,4-Triphenyl-eyclopentadiene-(2,5), 0C1 3H1. -
Yellow needles fm. EtUH. (3,.). - 6ol in HsSO4 w.
yellow-green fluorescence. (). 4 atms. Br in

CSS g. 3,5-.dibrom-1,2,4-triphenyl-cyclopentadiene-
(2,5), i.p. =1570, yellow needles fm. EtOH. (396).'

1,2-Di-(3-ter-butophenyl) -ethaTre, C22H30.
lylates. ( , , 7) .

Pyrene, 0C16EO. -. Sublimes. (F). B- -=3710.
(614)' - Tabular xtals fm. hot alc. (2,)- Boils

without dec. (a,). Solns. show blue rluorescence.

(98 - Cr0. mit. g. pyrene quinone, C 1 6 Had,4+
pyrene-ac., C1 aH&0(002H)3 . (400). - Htg. w. mixt.
of equal pts. by vol. WRO, (d:1.2) + H20 g.
nitropyrene, m*p. = 149.5-50.50. (401). - Picrate,
red neelles, m.p. = 222 0. (401). - Benzal-chloride +
H3SO4 g. emerald green, on stg. deep blue. (.12).

SbCla-g. faint greenish color. (.14).

Diphenyl-(C-naphthyl) -methane, "Benzhydryl-
naphthalene"r, C23H18 . -- Xtalizes, according to
solvent Ein two modifications, M.p. = 1340 + m.p. =
1490. (367). (Cf. No. 580.)

2,5-Dimethyl-3,4-diphenyl-hexan e, C2 0H3 6.--- n*
atie ted in boil. dioxane (or 10 mn. by Na-K.

.Pseudophenanthrene , CI&H1 . -- Large white glisten#
Ing plates wh do not luoresce. (.14,616).

Picrate, linht-red needles, M.p. = 1470, separates
on mixing satd. cold alc. solns. ( -
Cr03 g. a yellow quinone, M.p. = 1700, readily
sol. in alc. + cold C6 H.. (614,016).

1 2,3-Triphenyl-benzene, C.4 HIB.

1,9-Diphenyl-5-(diphenyl-methylene)-nonatetraene-
(1,3,6,8), C 3 4 H 8 .w - Xtalizes fm. CfH6 in yellow
prisms otg. +.L-Z mols. 06H. of xtaln. (4).
Xtalizes fm. AcOH or EtgAc in golden-yellow
needles of m.p. = 150-1. (403).

274

alc 4-



DIVISION A, SECTION 2.

Melting
Point Hydrocarbon
(00) _

No.

640

642

644

646

648

650

652

654

407

275

trans-trans-1,4-Diphenyl-butadiene-(1,3), C18 H14 .
B.p. =abt. 600. (4 - White plates w. faint
blue flourescence. (2,3). - Jicrate, yellow-red
needles (fm. AcOEt), m.p. 152-30. (,,,,) . -

404

152-2.5

I

160153
140

153-4

154-5

154-6

154.5

15-6

9yPhenyl-anthracene, C 0oH .4 . -*Leaflets fm.
EtUH. (40,). - 4.p. = 41"r. (.0.). - Solns. show
blue fluorescence. (407). -- Cr03 in AcOH g. w.
boil. phenyl-oxanthrol. (407)'.- G. red picrate .

( 407) .

Triphenyl-(p-tolyl)-ethene, C2 ,HS2 -

it, 7-Trimethyl-bicyclo-(1,2,2)-heptane, "'Canmphane"1
5. -- B.P. = abt. 0 640,64 * or lke

borneol. (4). - Prisms fm. MeOH. (.40). - 6-
sided plates fm. 95o EtOH. (640).- Optically in.
active. (640) - -Unatzacked b cold HIN03 , CrO3 ,
fumH. H30., + Br. (64). - Unattaced oy ftam. H2 SO4
at 180*. (64.)-

1.-(g-Naphthyl) -naphthalene, ttcP, <-.Dinaphthyl",
4, & . -- Boils without dec. above 660o. (41.). -

i1crate, red-brown needles fm. C.H., M.p. = 1450,
dec. in the air. (,.7)'-- 10 g. hy. in 150 cc.
AcOH + 20 g. HNO3 (d-l.-3) g. orange-yellow leaflets,
fm. CH., of nitro-dinaphtnyl-(1,1t ), m.p. = 1880;
(n x); or, warmed to 60 g. light yellow needles,
fMi. C6H, of ainitro-cdinaphthyl-(1,lt), m.p. =
l8$4. ( ). - Calc. amt. Br .dibrom cpd.,
prisms fmr. C6H., m.p. = 2150. (405). - SbCl3 +
BiC1 3 g. no colors. (,24).

PyrodypnopinalKolene, C32H22 . -- B.P. 330-3*.
( 4 1a )- - nTU or several days boil. w. NaOEt g.
dehydropyrodypno-pinalcohol, CH 22 0, nm.p. =203.50
wh. by AcCi g. its acetate, m.p. = 2000 (fm. CH,).
(4 2).

9r(9 -Phenyl-propene-(9 )-ylidene )-fluorene,
IUlinnamylidene-fluorene" , . -- Citron-
yellow needles fim. AcUH. (I..). - (Ca 2 2 H 1 7 ) by red.
of hy. in moist ether w. Al-Hg, xtals. fi. PhNO20,
m.p. = 2570 corr. (,,3). - .1icrate, M.p. = 178-90
(fm. GHCl3) - (183).

9(?)-Benzyl-phenanthrene, C21 HI 6 . -- Needles fm.
(;6H6 . (3,,). - Cr0 in AcHl g. .henanthraquinone +
benzoic ac. (



DIVISION A, SEGTION 2.

Melting
Ioint
(c0)

136

658 1156

157

639

413

38

399

158-60

158
dec.

666 1160-1

"4

160

306

161

161

Hydrocarbon

2,2-Dimethyl-bicyclo-(l, )-heptane, "Camphenilaneni
C,H16. -- B.P. = l46d, d :O.8b0, n2 :1.4 b 63 9 0
D11. H03 g - -niiro-camplienyiene, w. p. = 18-20o,
B.P.20 =124.-5d, d4:1.027, no0:1.484, + 6-nitro-
camphenilone, mep. = 89-910 wh. oxid.. to (3-cam-
phenylane (isocamphenylone), m.p. = 59-650, P.* =
196.5 whose semicarbazone m.p. = 192-3 . (639,746).

1,3-iphenyl-cyclopentdiene-(1,3), C 7H,4 . --
Iellow needles, m.p. = L5b. (,413). - Solns. show
strong blue fluorescence. (L -ed soln. in
HS04 fluoresces intensely dark blue wh. on addn.
of HO: "green color, finally pptg. hy. (413).-*-
Dry HC1 colors first green, then brown, then dis-
appears. (4,-). - Ether soln. w. FeCl. g. black-
brown ppt. (413)-

1,2-Bis-(2,5-dimethophenyl)-ethene, "Tetramethyl-
Stilben e", i 80 . -- Distils without dec. (38)- -
eaflets. (as).-

1,1,2,6-Tetraphenyl-hexatriene-(1,3,b), C3 0 H2 4. --
Yellow prisms im. he2 00. Co. (37 --Tetrabrom deriv.
(1,2,6,4), m.p. = 148-500 , colorless xtals.(3, 3 ).

Phenyl-(p-diphenylyl) - (A-naphthyl) -methyl-peroxide,
cisS4,02 I-- Silky xtaln. powder, m. at lb0, turn..
ing brown. ( 2). - Part. dec. by xtaln. fm. C0H.
or CHCl. ( - (Cf. No. 1020*).

Dimonohydro-9-(9 -phenyl-propane-(9 )-ylidene)-
fluorene, "Dimonohydroclnnamyliaene-fluorene",
C44H3 a .-- Xtalizes Tmi. TeJCO W. eCO of xtaln.,
m.p. =112-50. (183)0 -- Xtalizes fm. AcOH w.
AcOH of xtaln+, m.p. abt. 124*. (183).

1,2-Di-(oC-naphthyl -ethane, C,,H.. -- Green-
yellow leaflets. ( ). - So-n. fluoresces green-
blue. ( ).

Phenyl-d -(p-diphenylyl-metbane, "Phenyl-di-p-
xenyl-methane", "4, 41'-uiphenlyl-rianC3 . -
.Leaflets w. mol. of c-6 H6 fm-C6EHf. (H 3 06 -
Slender needles fm. glac. AcOH. (306)0

l,2-Di-(aR-nap hthyl)-ethene, CpH 6 - -- Yellow
needles fm. tUH. 0 -7 Soins. fluoresce violet.
(415). - CrO mixt. g.o(-naphthoic ac.0 (415 ).
2icrate, brown-red needles, m.p. = 210 .( 1a)-

276

1 No.

656

660

662

664

668

670

672



DIVIION A, SECTIOIT 2.

No. Melting
Point Hydrocarbon

415

674 161 1,2-Di-(2,4,5-trimethophenyl)-ethene, C20H24. --
7tals. W. violet tluorescence. (4.). - Br in
CSs g.- ,,f2'-dibrom-2, 4,5,2',4'r,5 t -hexamethyl-
dibenzyl + O -brom-2,4,5,21,4t,5t-hexamethyl-
dibenzyl. ( - Picrate, mop. = 1 2 3 o. ( )

6350

676 161 Phenyl-di-(p-diphenylyl)-methane, CxH24.
Rhombic leaflet W. 1 C6H. rm. CH. m.p. = 1610.
(650). - Slender needles tm. glac. AcOH. (650).

678 161 2,6 (3)-Dinaphthylene oxide, C,,H 20. -- Silvery
leftlets. ( - Sol. in conc. H2 3 4 w. red color
(difference fm.c6) wh. changes to violet + dark
blue on htg. + on diln. w. aq. g. orange-red
fluorescent soln. (.23)-. Picrate, vermilion
needles, m.p. = 1350. (23). - Distils. (a)-

680 162-3 1,3,6,8-Tetromethyl-anthracene, C1 8 H1 8 . -- Oxid.
g. a quinone H0, m.p. = bo. (4)-

417

682 162-3 4,4t-Di-(diphenyl-methyl)-diphenyl, C3 81H3 0 .
Br in CS in ocirect sunight g. 4,4'-bis-(c0-
brom-benzhydryl)-diphenyl, reddcish powder, m.p.
= 215-90, dec. (,).

4 8

684 162-3 1-Methyl-2,3,5-triphenyl-cyclopentadiene-(1,3),
C4424 0 -- Yellow needl es Im0 ie2,O- (,,)-.
So.in cone. HsS04 w- yellow color + eosin like
fluorescence. ( s).

686 162 1-Methyl-2-isopropyl-5-benzylidene-cyclohexane,

420

688 162 Di-(p-diphenylyl)-methane, "Di-p-xenyl-methpne"T ,
r"Diphenyl-ditan", C02HSO- -- 1P. = 36. (42a,
1,L). - ol. w. blue color in cone. HS04. (420)-

Cr03 mixt. g. 4,4t-diphenyl-benzophenone . -"Gr no
picrate." (4.20).

422

690 163-4 1,3,5, 7-Tetramethyl-anthracene, C1 8 HI . -- Pale
yellow plates. (4. 2). - Ficrate, M.p. = 189-900.
(42.2)

331

692 164-5 1,1, , -Tetraphegyl-propadiene-(1,2), "TetraphenyL.
allene", 027 H 0 . -- Conc. H.304 colors dark violet"
brown + then go es into soln. w. green-brown-violet

color, wh. on stg. turns red then orange, + by htg,
colorless. (31). - Energetic oxid. w. CrO in AcOH
g. benzopheispone. (35 ). - Htg. w. acs. as AcOH or
20 0HC1, or Br orI in CHC g- 1,3,3-triphenyl-
indene.( -No.b78.



DIVISION A, SECTION 2.

NO. Melting
Point

(00)

42

164.2
3

694

696

698

700

434

l435

436s

172

Hydrocarbon

9,10-Diphenyl-9,10-dihydro-anth
0 

~ o -..=43TO. (a. p3)J.- Boil. 5 g. hy. w. 4 g.
g. 9,10-di-brom-9,10-diphenyl-9
('?). (423)-

racene (a
PrismE
Br in4
10-dih

9, 10-Diphenyl-9 ,10-dihydro antthracene,
.NeeleSM- Bl"I to~ene+ EOH.(421

not fluoresce in unchanged state. (421

in air to 9 ,10-diphenyl-anthracene,
No. 900.

?) ( 42a4),
S fm1.~,H6 .
200 g. HCC13
ycro -anrthre ene I

C a , Ha o -
5 Does
5). - Oxid.
4 a ) -

Hexamethyl-benzene, tCaH - -- B.P. = 2650. (4 26).

TabuIar xtals. fR. alc. (). - Cold KInO4 slowly
oxid. to mellitic ac. (427)- - 40 g. hy. + 00 g.
P01, at 100-1400 g. chlorhexamethyl-benzene, leaves

fm- etner-alc., m.p. = 990, boils without dec. abt.

2850. (428)- - ?icrate, orange-yellow leallets, m.

p. = 1700j, ( 6 6 o),dec.kyQ/c.

426

No
definit(

because
of auto.
oxi C.

426

166

4 St430

170-1

432

1110-1

as.
L71

41

433

17l-1. 5

Distils without
CrO mixt. (,3 1 ).
. - Br in CS 2 g-

1,2-Diphenyl-cyclohexane, clHo- ~~-Flattened
needles fm . i3t2H* (432)- -ublimes4. ( )-

?.-Isodypnopinakolene, C32H24-

Di- (,C -naphthyl) -butadi ene,
diacetylene", 84 4. -- 2crate rect needle
MOP. = TOO (x)

2,6,9,10-Tetramethyl-9,10-dihydroantbracene
S8H200 -- Tabular xtals tm. a- (23* HCr0 3 in

Ac WH 2,6-aimethyl-anthraquinone. (433) . - M*jp.
- 266 . (23). -Htg. w. Zn dust g. 2,6-dimethyl-
anthracene. (43) . - eicrate, orown-red nee dles,
m.p. = 1660. (433).

Sol- in
g. Ca~H(
tri brom

cold dtO1. (,i. - 1). IIN 3s a
CtHC00H)a- (.). - 6 mols. Bi
aeriv., m.p. = 2120 u.c. (434).

1,4-Di-(diphenyl-methyl)-benzene, C3281H2-.
WEi te needles im-
H2304. (43)-

ACH 1 4 3 )

Scarcely
t 160-800
in CS g"

- Insol. in conc.

278

1,,69-Triphenyl-benzene, 02418. ---
dec. (3). Unattacked by boll. w.
- CrO in AcOH g. benzoic ac. (4,,.),
brom deriv., -m.p. = 1 0 4 0. (40).

704

706

708

712

1,6, b-Tri--(p-tqlyl)-benzene, a 7H24-0

13

4

"Di- (0 -naphthyl-
is,

--



DIVISION A, SECTION 2.

No. Meltin
Point Hydrocarbon
(C*)
436

7'14 172.-6 ZEthyl-phenanthrene, " 1/-Ethyl-phenanthrene
t ,

437

716 b -6 , -Diphenyl--6-( diPh enyl-methylene )--pentaai ene-
(1-,4), C Ha4. -3-yellow needles fm. cOf3t. (4 -
- fit yellow neeiles w. 1/Z mol. C.H6 of xtaln.
fm. C6 H,, wn. at 160o lose their 061H g. the &-

yellow moiiication. (,,,). - Solns. in hot AcOH,
MeCO + AcOEt are yellow colored. (,3). - Br in
HOC13 g- tetrabromidce. (4.7)-

438

718 173.4 Lupeylene, C,,H,,. -- A triterpen e tm- lupeol. (4,,),

43'

720 176 Phthalacene, C,,H -- KCro,0, in AcOH g.
3nthalacene oxice, C21 H1 40, or phthalacone, 0,,H,0.,
accoroing to ratio oi reactants. (43,). Equal pts.
by wgt. of hy. + Br in lcOH g. brom deriv., M.p. =
184-4.50. (440). - Htd. 5 hrs. at 2.0b w. 20 pts.
H1T'0 (d-.:1.035) + then o nrs. longer w. 10 pts.
more of ac. g. 6.,4,,6-ci-o-benzoylenebenzoic ac.,
reddish-brown xtals., iM.p. = 299-300o wh. w. HI +
P g. 3,4,b, 6-cdi-o-benzylenebenzoic ac., slightly
yellow needles, m.p. = aoove 3000, wh. latter g.
ethyl ester, m.p. = 136-Y*, orown xtals. (,,,).

23

722 173-4 o-Benzophenone oxide, "Xanthone", C13H802.- --

B.P. = 350-lo. (23). - Long needles fi- ac. (.3).
Sol. in conc. H1234 w- yellow color + intense
light-olue iluorescence. (a) - Fusion w. KOH g.
salicylic ac. + phenol. (.3). CrO rmixt. g.
002- (2:3).

23

724 175 Tetraphernyl-furane, "Lepictene", CSH2o0- - Scales.
(23). Sol- in 170 pts. hot alc., 0 pts. cold
ether, bo pts. cold C1,. (2). - Bg in AcOH g.
Cdibrom oeriv., leaflets, M.p. = 190 . (2)

446

726 17b-6 9,9'-Di-(p-d iphenyl)-difluorenyl-(9,9'), C-0H134-
Colorless prisms im* 0 -(4,41)- - G. no color
reaction w. H.S04. ( 4,).

728 115 Doeiiosihyaropicene, "Picene perhydride", C22H3.
. = above 6600. (443). - Egedles fm. EtU . (443).

26 6

730 175.5 K-Isodypriopinaolene, C32H24. -- Plates or needles*
corr. ( . 1 6 ) - - CrU oxict. to oenzoic ac. (2 6 6) . - Htg.

w. molten KOH at 220o g. C32 Ho0(?) fm. HC10C + pet.
ether, m.p. = 1730. (266). - Fum. HTO3 g. C32 H2302N,
yellow xtals. fi. PhN0, m.p. = 272. ( 2 66).-2

atoms Br in HCC13 g. C32H23 B., ti- C6H,, m-p.
1920. (266)- - 4 atoms Br in CS2 in sunlight 4.
C03 H,,Br., xtals. fm. HCC1 + MeOH, m.p. = 182".

_ _ _ftA7)9



DIVISIOY A, SECTIUI4 E.

Melting
Point Hydroc

(00)

7o.

132

'('4

aroon

1'6.4

444445

446

442

lit-9
dec. 370

4'47

446

6 53

180-1

4 51

180-90

180-2
45a

180
453

abt.0 180

181-2
heptriene-(Z,4,b), 36l 28. -- White cubes fm.
"162 Co(142)

280

Camphor OGH,6 0. -- B.P. = 205.30. ()0 -
Of. Mulliken, Ident* etc. Vol. I, VII, A, pg.
169 + xest Klo.

Tetraphenyl-cyclopentadiene, CAHa. -- Sol. in
cone. H.a 0

4 w+ eosine color. (44) - Br in C.S73
g. 0sH3 oB4, red. plates, m.p. = 1.-2. (444)

Tri-( .-naphthyl)-metnane, 3H 22- -- Xtals. fm.
0H$ cg. ine i ite amts. of C6 ., effloirescent,
dried at 1000, M.p. = 1I-9 0. (446)0

Pentaphenyl-etnane, 03216 - -- Scarcely reacts w.
Br. (3,,)- - Htg- w- 2713 in U6H6 g- Ph00J1. (252).

2-111ethyl-v ,10-diphenyl-9, 10-dipyaroanThracene,
C2 7H 2 0 -Colorles6 neeales im- AcOH wn. quicKly
become green aichroic in ine air. (44 -.)Cr.O,
in AcOH g. j,lv-aioxy-.-meiny.-L,lu-dipneriyl-9,lu-
dihhyaroantnracene. (447).

l,2-Di-(p-tolyl)-ethene, UIHI2. -- B.- = 604-50.

(41.). - Suolimes. (44,). - i. HITT0 3 g. p-toluic
ac. (C4,). -Cr0 3 Mixt. g. tereohthalic0ac., (4,,).,
(Test 905-2). - Bromination in CS, at 0 g. un-
stable additive cpd. wh. loses HBr during precipial
tation, g. monobrom (u)) cpd., m.p. = 53-40. (62,).

2,2,5,5-Tetramethyl-3,4-diphenyl-hexane, C2HxO. --
Unaffected in Soil. dioxane (for 10 min.) by a-K.

Di-(benzo-1,2-fluorenylidene-9), "Di-chryso-
fluorenylid'ene", 034HO -- Dark violet-re-d xtals.
fm- HcCla + pet. ether. (4,,). - Solns- are intense
red. (4,,)' - Br in HCC13 g. xtaln. bromide who by
htg. in PhMe W. Na g. back orig hy. (452 ).

9,10-Dibenxyl-phenanthrene, C38H2 2 . -- Needles. (.11)

Diphenyl-diiphenylyl-methyl-peroxide, C5H3 02.

Phenyl-di-( J-naphthyl)-methan6, C27H2- --
owder. (4,,)-

1-(Diphenyl-methylene)-di-phenyl-benzo-4,5-cyclo-

'/68

V40

744

746

748

'750

752

754
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DIVISION A, SECTION 2.

Mel tina
Poi t Hydrocarbon
(C )

No.

756

758

760

762

9,10-Dimethyl-9
Yellow plates.
yellow needles.
00.( 434). - P
dec., dect by a

e es-(s
163 . rl ).5
156-74. (145)

Dimolecular d:

,10-dihydroanthracene, C 8H1 6 . --
(4a4) Easily sublimes in light-
CrO in AcOH g. anthraquinone +

icrate, dark-red needlestn-p-172-40,
lc. (484).

- Dibromice,
- Octabromide,

C1 H 4 .
needLes, M. p.
needles, M. p. =

= I48~,.577

1 benzylicene-anthracene, C 8 HW. --
G+ green color w.H,2 304 .

4 -Dinaphthyl ene oxide j 2 OH1 20.o
red needles, easily sol- in alc
1730* (23) -

-- Picrate, dark
or 0 6Hs, m.p. =

2,2-Mimethyl-1,1,1-triphenyl-propane, C 2 3 H 2 4 ---

Tris-(p-diphenylyl)-methyl
xtals- fm. 0{H +
thick layer, deep
green. (4,,a).-

gasoline
violet;

Dibenzo-2,3,6,7-fluorene,

, CS 7H2 , -- Green-black
. (452) - In soln., in
in very thin layers,

"f/9, /..A-Dibenzofluorene",
G ; HL4--- Vearly lustrous platesM tm* H . (4570
Cr0 in AcH g.S3 , (S-naphthofluorenone, orange-red
needles, mop. = 160-20 (163.50 corr.). (,). -- In
conC. H.30, go deep blue color quickly changing to
brownish red in air. (4,5).

Di-(2,2-dime thyl-bicyclo-(1,2,2) -heptylidene-6-
methyl), "Dicamphenylidene-ethane" , C2 OH3 . --
6ol. in C.Cl. -(45-)- - Brilliant white Ktals.,
slightly soluble in ether. (4,,). - Very hard to
burn. ( Very stable. (456)0 - Cannot be
oxid. to IMn04 . (4,,).

Difluorenylidene, "Dibiphenylene-ethene, C26 Hi6 . --
B.1-. = above 3605. (-4.). - Red rhombohedral
needles. ( - In ale. + ether soln. in
air go fluorenone. ( - CrO, mixt. g. fluorenone

(45,) + 10-oxo-9-diphenylene-(9,10)-dihydro-
phenanthrene. (4s )-Adds -2 atoms of Br. (
HNO, g-,/O-dinitro-,C,//,?-bis-di-phenylene-ethane.
(463).- Htd. w. Zn dust g. fluorene. (, )- -
Picrate, brown-red needles, m.p. = 1770. (45,).

145

465

484

18l-l.~5

766

768

770

772

23

184

45 6

185

186 in
sealed
tube
filled i
00s

186
190.5
corr. )

458
186

45 9

18 1-8
corr.
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1,4-Di-(p-tolyl)-butadiine-(1,3),9

( 4 5ro).

I



DIVISION A, SECTION 2.

IveltinS
Point Hydi
(o)

464
18708774

776

778

780

782

784

786

93

189
46 8

189-90

213
190

ro car bon

282

45 3

188

188-90

Br in CS. g.C,/-iibrom-.Z?, (/-bis-diphenylene-
ethane, leaflets fm. C.H, m.p. = 2650 dec. (45,).

Boil. for lo min. in AcO w. 2 mols. cone. HNO3 g.
yellow needles of,,/'-dinitro-f,( bis-diphenylene#
ethane, m.p. = 184-5 0 dec., wh- by boil- w- alc.

KOH regenerates the hy. (463)-

2-( /3-naphthyl)-naphthalene, "/, /-Dinaphthyl",
"isodinaphthyl", * o ( .40 -- .P .=4*Z.. 404-) .6 -

Plates w. faint blue fluorescence. (464). - Sub-
limes. (464,4.). Not volatile w. steam. (4). -

G. fluorescing solns. ( e). 4 CrO in AcOH g.
2-(/> -Naphthyl)-naphthoquinone-(1,4) + a little
dinapht Lyl-(2, 2t)-diquiinone-(1, 4;1 ,4 ) . (,6,4) .
KMnO. or dil. HNO at 1600 g. phthalic ac. (
Slow addn. of 1 pt. hy. to 12 pts. HIM, (d:1.50),
finally warming, then pouring into much H.O + re-
italn. fm. EtOH g. yellow-brown amorphous powder,
m.p.= 1300 w. dec. (4,). - Picrate, orange
needles, m.p. = 184-50. ( 6 6 1). - SbClx + BiC13
g. no colors. (.14).

Benzo-1,2-fluorene, "Phenylene- (naphthylene-
(1,41J)-methane", "uhrysofluorenef", "aphthofluorene",

17,-12. -- *B. . = 4130( (4,51 - Na3 Gr, in bol.
710Hg o.chrysoketone. ( 41). -Picrate, orange-red
xtals, mo.p. = 127.50, dec.by alc.( 451 ). -

Tri- (2, 5-dimethophenyl) -methane C2 5 H2 .. -- Grains.

Tetracyclopentadiene, -C20 H2 4 . ,-- B.P., = 160o.
).*- Aids 1 Mol Br in C32- (47)- - Easily oxid.

by conc. Hmo. (47). - G. tetrahydro deriv., m.p.
= 200-2o. (3,4,)- - Dec. by htg. at 180-200* g.
cyclopentadiene. (3.). Div B, Sect.65- No. 19.

Benzal-/ -dinaphthyl-oxide, C 2 7 H,90.

Triphenyl-(p-d iphenyl)-ethene, C 3 1 H2 4 --- HfO (d:
g. a tetranitro deriv., yellow xtals. fm.

IfieCO, m.p. = 27-.800. (468) - 302 C1, g- cpd.,
xtals. fm. AcOEt, i.p. = 179-810 w. evolution of
Hol. (468).

3-(34-ehenyl-propene-(32 )-ylidene)-indene, C18H14.
Yelow-red needles f:m. AcO1t. (aia)-



DIVISION A, SECTION 2.

Melting
Point
(C0 )

46 9

191 -

No.

788

790

792

794

796

798

800

802

804

47O

471

472
192

473

193

4.74

194

4176

195-6

4,18

195.5,

19 7

Hydrocarbon

191

191

283

Tri-(V'-naphtj1y1)-methane, C 1 H2 2. -- Short
lustrous prisms fm- AcUEt w. blue tinge. (
Solid + C.H. soln. fluoresceI intense blue.

G. no color w. conc- HSO. ( -
posure to light changes to brownish-yellow color.

(46,).

2-Methyl-10-(p-tolyl)-anthracene, C* iH18 . --
Yellow needles. (47). - tg. w. ro, in AcOH

g. methyl-p-tolyl-oxanthranol. ( 470o).

G,,Hi, perhaps Dibenzo-(1,2;5,6)-cycloctatetraene@@o
9,,).*--B.P.10. ( ,B). - .eedles. (4,).

10-2henyl-9-tolyl-anthracene, C27H,1 - -- blightly
yellow prisms. (4.7). - a8sily oxid. to 10-phenyl-
9-tolyl-9,10-diol-dihydroanthracene, needles w.
EtOH wh. efiloresce in air + then m. p. = 2120,
sol. in cone. H.SO w- intense indigo-blue color,
has stronri oxid- powers. (472).

(p-Diphenyl)-fluorenyl-peroxide, C6 0 Hx 4 0g - .--
Hexagonal leaflets. (_4,7 - - issolves in conc.
HS04 w. deep blue-green color. (

1,6-Diphenyl-hexatriene-(1,3,b), CIGH1 0 *W- Yellow
leaflets. (44 - Dl. solns. in HCCIl3 or lie CO
fluoresce blue. ( - adds 6 atoms of Br. (

9,9-Diphenyl-9,10-dihydroanthracene, CHo --

Golorless needles fm- AcOH. (4,,). - Cro, in AcOH
g. 9,9-diphenyl-&nthrone. (475). - Xs. Br in CS,
g. 10-brom-8,9-diphenyl-9,10-dihydroautnracene,
needles tm. AcOH, m.p. = 214-60, immediately again
becoming solid w. HBr evolution + iormation of
tetraphenyl-heptacyclene, C5H, 3 ,). NO. 1012.

9-Phenyl-benzo-l,2-fluorene, ims-Phenyl-Chryso-
iuo rene"I, T C2_ 1  -- Na.Cr2O. in AcOR g. cpa..

(;23H403, yellow prisms tm- AcOH, m.p. = 1510*+
o-benzoyl-benzoic ac. (4,7 ).

Dimolecular dibenzenyl-antnracene, C 6 6H36 .-
ight ye low xtals. i 'e2  - (.,. -)sily

sol. in CS3, 1HCC H, CH- (4,,- - Sli0t1y sol.
in AcOH, etner, ale. (47). - Decolorizes KIMnO4.
(4,,).-- Adds 4 atoms of Br in CS., g. yellow
xtals., m.p. = 2150. (4,,).



DIVISION A, SECTION 2.

Meltin
Point
(00

197 1-(Diphenyl-metl
cy c ohexad iene-i

No.

806

808

810

812

814

816

818

820

822

824

826

828

Hydrocarbon

hylene) -4-(phenyl-p-tolyl-methylene)-
(Z ,o), _-p-Qulnone.-(diphenyi-me thide-J-

(phenyl-p-tWolyl-methid er, C 33H3 6 . -- Or ange-red
itals. tin. xylene. ( . - il. in conc. H2 SO4 w.
orange color. (

/-Tri-(p-di'phenylyl)-rnethyl-peroxide, C74H6402.

Sol. in AcUH-HS3O4 w. same uluisn-red. color as the
caroinol. (4 ). - (Of. No. 1028 + Yo. 844.).

Triphenylene, CaHl., -- Sublimes. (,,). -- Solns.
show aintu-e luorescence. (47). - Fum. rTNO 3
in sealed tube at 1500 g. mellitic ac. (..). -
CrO in AcOH g. quinone-like substance. (47.). -
Picrate, yellow needles. (4,6,4'I)-

2-Methyl-1,4-di-(diphenyl-methylene)-cyclohexadiene-
12,5), "Tetraphenyl-toluqino-dimethane , 033Kc 6 -
chlor deriv., m.p. =9l-20Uu. (4.3). - m-Dichloro-
quinone deriv., gleaming deep red. xtals., m.p. =

225*. (483),

200-. 1,2,4, l-Tetraphenyl-cyclo-octatetraene-(,3, 5,7)(?),

486

200
dec.

487

202

488

202-3
as

204-5

48.

205

420

205

"iDypnopinakolenle", Ud3 . 3'OJ --. Gld yellow xta.
~in. Et0H.- (484).

1,4-Dimethyl-6,6-di-(diphenyl-methylene)-cyclo-
hemadiene-(4,4), C34L3 -- Redi-violet shimmering
needles Zm. xylene. (

Tetrahydro-tetracyclopentadiene, CpoHas.

1,1,4,4-Tetraphenyl-butadiene-(1,3), 5C 8 H 2 .-

Violet reflecting neeales fim. Ac0H. (48,). -

Xtalizes fm. C6 H. w. 1 mol. CH6 . (487). - Oxid.
g. C02 + benzophenone. (4.0.

1, 53-Dimethyl-anthracene, C16 KH 4 . -- Plates. (488).

/A-Benzpinacoline, C0 6H2 00. -- Stable at 3500. (23)
.Does not react w. KOH. ( ).*- CrO oxid. g. benz-

ophenone. (20. (Cf. Tests 05-2 + 114 (Mulliken,
Ident* etc.)).

aa
9-(9t 9t,,999 -Tetraphenyl-ethyl)-fluorene,
73073-&-- Needles fM-. Acml. (

r-Methylene-diphenylene, C 1 3 Hi,- B.P. = 3200.
,90).- Plates. -(,). - CrO3 in AcOH g. a

quinone, C1.311802 , white powder, m.p.= 276-80
wh. sublimes in needles. (

284

481

198

476 4,77

198-6*5
corr.

483

200-10



DIVISIONA, SECTION 2.

Melting
No. Point Hydro

(8ol

4 tL

830 206-l Benzo-6 ,7-9,lQ-d
I - I I q

20
20~7

4939494
Z07
corr.

4*8

210

429

211
corr.

491
212-3
c 0 rr.

carbon

ihydro-anthracene, "9,l0-.Di-
hydronaphthacene", T18H14- -- Fedles or leaflets
?i.i77-j7,)T Bp. = abt. 400* (4,1).
Sol. in warm H2 SO, w. evolution of 30S + w. dark
moss-green color. (4,,). - CrO g. naphthacene-
quinone. (4,j. Conc. HNO g- a nitro-naphthacene-
quinone, m.p. = abt. 2400. (491).

Photoanet hole, C10 HI20. - F.m. Anethole uy sunlight.
(23).- Odorless, tastEless, pearly leaflets. (a)-
- Sublimes. (23).

2-Methyl-anthracene, CIGH12 . -- White plates w.
green-blue fluorescence sublimation. (4,4). -
oil. w. xs. CrO in AcOH g. anthraquinone carbonic

ac. (4,6). - Ab. soln. + conc. HNO3 g. 2-methyl-
anthraquinone. (,.). - G. bis-(2-methyl-anthracene)
by sunlight on its C6H. soln., m.p. = 2280*. (4,,)
(No. 880.). - 2 atoms of Br in CS g. 9,10-dibrom-
2-methyl-anthracene, yellow needles fm. EtOH or
AcOH, m.p. = 142-30 wh. oxid. to/9-methyl-anthra-
quinone, wh. latter w. Br at 160-400 g. a colorless
dibrom cpd., m.p. = 219-200 . (4,4). - Dark-red
needles,.g. no constant M.P. because it is very
quicly split by moisture of the air. (4,4).

9-( -Naphtyyl)-dioenzo-2,6;6,7-fluorene, C 3 oH2 --

Turns yellow at1VO . (4,9).

1,1,V2,2-Tetraphenyl-ethane, C6HB2 . -"- B-.P.=
3'7tv-b" corr. (4,,). - Bublimes soo) - D: 1.182.

(51)- - 2K.Cr,07 in Ac0l-HSO4 g- benzophenone.
(go). * G. no picrate."(,02). - Fum. HNO g.
tetraicis-(4-nitro)-deriv. (4,,,gox),(advantageous-
ly at 30-400), m.p. = 33'.5-8.5 corr., 3000 u.c.

l,4-J.iphenyl-benzene, C 8HR.1 . -- Sublimes in
spangles 4,0) or leaflets. ( B.P. between
404 + 42V . (4,0). - B.P.0=250 . (506). - Non-
volatile w. steam. (, - H, soln. fluoresces
blue. (15). - Cr03 in AcOH g. diphenyl carbonic
ac.-(4). (ro) -"G. no picrate."( 5 os). - Xs. Br
g. tetrabrom deriv., needles fm. 0.H, m.p. =
2450. (sc,). Htg. in AcOH w. 8 times its quantity
of fum. HN03 on HO bath g. dinitro cpd., needles
fn. PhITO, m.p. 4. (806) . - Fum. H10 g-
trinitro copd., m.p. 195 .(6).*-pCr, oxid.g.,
under some conditions, -terephthalic ac., (Test
905-2). (83)4

832

834

838

840



DIVISI0' A, SECTION 2.

No. Melting
Point Hydrocarbon

(Q*)

642 216 2-Methyl-9,10- diphenyl-anthracene, C2 H20o. --

Yel -greenH.8trchglj-dIchro15 xtals. fin. C, H +
Et0H. (.o). - Most of its solns. fluoresce
magnificent blue-violet. ( )- - K. Cr2 O.- in
AcOH g. 9,10-dioxy-2-methyl-9,10-diphenyl-9,10-
dihydroantnracene. (606).

401
844 216 L-Tri-.(p-diphenylyl)-methyl-peroxide, C7 4H54 0*. --

3o. in AcUH-H"2 6U4 w. bluish-red color of the
carbinol. (4 8j. - Cf. No. 1028 * No. 808.

509
846 213-6.5 1,2--biphenyl-1,1-di-(p-tolyl)-ethane, CjjqH2s *

Microscopic xtals- im. EtOH. (0o I

510
848 215 9,lO-(1,l'-Diphenylene)-phenanthrene , C2 6H-6 .

Beedles. (51.) - Uxid. g- , cOlOrless
Xtals., m.p. = 2690. (610). - Unattacked by Br
in boil. CC14. (6.1).

511*512
850 217-8 9.(Diphenyl-methyl)-fluorene, C2 6Hro. Xtalizes

n.~ CH, w-~ 2 imol. X H., in leaflets. ( 2 512) -
Picrate, yellow needles, m.p. = 1980. (5 1

515

852 217 Anthracene, "Paranaphthalene", C14H10 . B.P. =

corr. Z51. TS. o-01:1.25- (51r)- - Leaflets, usually
yellowish. (.3)- - Pure xtals. are colorless +
show violet fluor emgnce. ja ). - -Boil. alc.
soln. I2'Mra O, alone or'w. H230 4 g. anthra-
quinone. ( Boil. 1 go hy. w. 45cc.
AcOH + add dropwise for 2 hrs. l g. CrO in 10 cc*
AcOH + 10 cc. H.0; continue boil. for 2 hrs., let
stand, pour into 400 cc. H.0 + filter olf anthra-
quinone, m.p. = 26?.( ao) .. Test 912. C- pd. w.
picryl chloride, m.pl. = 141.60 dec. (.2.). - Cpd.
w. picranide m.p. = lbb.80. (5 ). - -Styphrate,
m.p. 176.3 (also g. 2 entectics). ( --

Picr&t',APay"re. xneeales, m*P.= 138-9i.(6n p.6=)
-04 atoms Br in CS, at rm. temp. g. 9,10 dibrom-
anthracene, yellow needles, m.p. = 2210. (518,519).
- HCHO + HaSO4 g. dirty-green to olack . (.12). -

Benzal-chloriae + H2304 g. malachite-green color.

(612). - SbCl5 in 014 g. intense-green-colored
ppt. (61.). - Micro-procedene : warm PhNUO2 soln.
g. w. c,-dinitrophenanihraquinone, on cooling,
gray-blue rhombic xtals. w. chrysaimmic ac. long
flat pleochroic green-yellow needles. (62) --

SbCl5 g. yellowish-green color w. trace of hy.

(614). - BiCl3 g. very characteristic purple-black
coloration. (,,4)-*
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No.

854

856

8b8

(5 2)- - ibiimes in colorless plates.
g. a dimethyl-anthraquinone of m.p.

9,9 10-Triphenyl-9,10-dihydroanthracene, C3 2 H2 4 .
thite xtsls . tm. fmEtH + 0HG5. ( So - l. in
cono. HSO4 without color. (524)'o

9-.(o-Xylylene)-fluorene, C21H,65 -- Needles fm.
ether. (a 5)

1,2,4,-5,6,8 or 1,2,4,0,7,8-.Hexamethyl-anthracene,
02 OHzg. -- Picrate, darZ-brown needles, m.p. =
20301. (492)0

9, 9-Dipohenyl-fluorene,
insol. in conc

Ispphthalacene, C 2 1 H 1 8 .
- AcUH or C.H.- (527

g. isophtnalacene oxide + i
(.27) -

:1y1-antla rac ene,
-t riuethyI-an

Iat 210-200 in

1io, 6-Trimet
AcU g.11,6,
INIT 03(d: 1. 1)
quinon e- tricar Donic
9, 10-d1 brom deriv.,
= 142 . ( ).et)-

T e traph enyl- ethyl ele

Sc. (6.
yellow

(I 26 H3

TTIa377 --B.2).
. 2b-04- (526 )a

above 4000.

Yellowish leailets fm.
) . - K.Cr.O, in AcOH
sophthalacone, C,1 H 2 02 .

C1 7 H ,. -- Cr05 in
tnraquinone. (s*).-
sealed tube g. anthra-
s) . - Br in CS, g.
plates :im. Me,00, m.p.

to -- B.P. = 415-254.

492
220

526
222

corr.
629

222
corr.

52-
222

4g99

223,5-
4.5

corr .

5a
224-60

so$
220

attacKe.
(2s).

ails to g. test 901 tor unsatn. + is not
oy alz. KMnO4 in Test 604 of Mulliken.

862

864

866

868

8110

872

--
ciec.

9-Phenyl-10-(oC-naphthyl) -9,10-dihydroaninracene,
C30 H22 . -- Paite need.lls wn. in air slowly assume
a dichroic violet color. ( - KCr,07 in AcOH
g. 9,10-d ioxy-9-phenyl-10-(ag-naphthyl) -9,10-
dihydroantnracene. (S..).

green plates.
(523). - CrO3
= 1700. (6).

3,6-Dimethyl-9-(p-tolyl)-fluorene(?), C22 H20o
Non-volatile. (52). - itg- leascs to complete
+ carbonization. (532)-

52a4

525

cru in AcUH g. ;'.-benzpinacolin, then
benzophenone. (530). - KMnO4 in AcOH g. 35 -benz-
pinacolin. (52,). - Does not add Br. (4,,).

Br in CCL4 (4,,) or HOdl3 (31) g. tetrakis-
(p-brom-phenyl)-ethene, m.p. = 2b6-60 corr. (4g,

287

DIVISION A, SECTION 2.

Melting
Point Hydrocarbon
(C0 )

218-9 jDimethyl-anthracene, GCHRL 4 . -. Faintly yellow-

am&

,
Fi



DIVISION A, SECTION 2.

Melting
No. Point Hydrocarbon

(aolK-a
874 226i

dec.

876

880

882

884

886

890

636

227

228-60
dec.

536

22 .5

539 , 540

corr.

543

544

232-3
corr.

1,8-Diphenyl-octatetraene-(1,3#,,7), CaOHj8*. --m
Golden yellow leaflets Ti. AcOH wh. show green
fluorescence. ( - -Br in HCCl3 g. octabromide
+ L,4,o,b etraurom aeriv. ( j. - Alk. KTnO 4 g.
benzaldenyde + uenzoic ac. 5 3). Light in ab-
sence ui air g. wnite modiiication, in.p. = 1E4.

No. 536.

Di-(S"?-naphthyl)-acetylene, C2 H 4 . -- Boils w.
d5c. above 660o. (a6)-

1,4,6-Trimethyl-enthracene, C1 7H1 6. - Blue-green
'luorescence. (P). - klates. , - Sublimes
below 1000. (5,). - CrO3 in AcOH g. 1,4,6-tri-
me thyl-antnraquinone. (6 37)-

Di.(2-methyl-antnracene), 0CaoHg. -- Formed iy
sunlignt + C, i soin. oT monomer. (4,,,).- Xtals.
fm. toluene. (,,,). - Mt g. xylene, anisole, etc.
(4,,7). - f. No. 864.

9-Phenyl-10-(C(-naphthyl) -anthracene, 03 0 H2 0o
Ye]Iow xtals. (go). - Easily sol. in 06H,. 7 ,)
Sligntly sol. in EtOH + AcOH w. magnijicent violet
fluorescence. (,..).

9,9-(Diphenyl-me thylene )-fluo rene, C 26H 18 .
Almost colorless in solid state. ( - olns.
an intense yellow. (51.0). - Na-Hg w. CsHIx0H g*
1,1-diphenyl-2-diphenylene-ethan e. (538).

Triphenyl-( p- ( diphenyl-methyl) -phenyl) -iethan e,
YT4-Triyl-TtrItan", 8 HaoM. -- oLn. in ConcI.
H.30,is coolesb. (541-. - Unattactect oy uoil.
Na.Cr.O, in AcHi. (r40). - Htg. 10 hrs. w. CrU.
in AcOH part. dec. (540). - Br in GS2 in sunlignt
g. x-nrom-4-trityl-tritan, red-yellow xalin.
powder im. C51H + ligroin, m.p. = 240-20 0(541-V
.42). - iiNu. g- nexanitro aerivt, loi+P+ = 26b).

Di- ( benzo-2, a-fluO renyli clene), "Bis-phenylexie-
bi s-/d, -nsphthylene-e thanT, . -- In-
tensely red xtaln. powder, or dar red leaflets
w. blue tinge. (543). - oftens before melting.

Dodecahydrotriphenylene, C01H24. -- Needles fm.
hot AcUEt. (544). - H03 g. mellitic ac. (44).
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No.

892

894

896

898

900

902

904

906

238
corr.

240 u.c,

240-1

240

abt.4
240

Dimethyl-anthracene, C1 6HI 4 . -- Sublimes without
dec. (q Am-.

9 ,10-Diiphenyl-ant hrac ene, C26H 6 . -- Amber-yellow
octahedral xtals- Tm- E. , reminding one of S.

(561). - Sublimes without dec. abt. 2700. (
G* no color w- conc. H8 SO4 ; easily sujkphonated.

(661.). - W* exception of CS,, all its solns.
fluoresce a beautiful violet-blue. (.6.6 ) -

K2 CrO, in AcOH g. 9,10-dioxy-9,10-diphenyl-9,10-
dihydro-anthracene. (651).-

Tetrahydro-dibenzo-2,3;6,7-anthracene, C&,H1 8. --

Plates. T - ..No. 960.

1,6 or 1,7-Dimethyl-anthracene, CI 6H1 4 -
r-eenish plates m. PhIvIe. (,a -- Cro in AcOH g.

a dimethyl-anthraquinone of m-p. = 1690. (54).
2 atoms of Br in CS, at 00 gs brom deriv., light

yellow needles, m.p. = 2000, wh. w. CrO g. a
dime thyl-anthraquinone of m.p. = 1690. (64)-

1,4-Di-(diphenyl-methylene )-cyclohexadiene-(2, 5),
"p-Quinone-bis-diphenyl-methide T , C32H2 4 -
Orange-red xtals- m- xylene wh- m. in sealed
,capillary tube filled w- 00, at 268o u.c., + in
open tube w. air oxid- at abt. 2400. (
Solns. are yellow-orange + fluoresce golden-yellow +
color in the light. ( - Soln. in cone. H S04
is Ye low . - Br decolorizes soln. g. ,i,

W I ,2)'-tetraphenyl-p-xylylene-di bromide. (

Ppts. I fm. soln.. of HI in 0014. (56).
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Melting
Point Hydrocarbon
(Co)

233 Tri-(p-diphenylyl)-methane, C3 7H28. -- Retains 1

U-H6 * 453* - removed by tg. at m.p. in
vacuum, then separates fm. CHC1 in xtaln. granules,
m.p. = 241-20. ( - No. 910*

234-40 9, 10-(Endo-l,2-diphenyl-ethylene) -anthracene,
"Monomo lecular di benzal-anthracene , C HO --

Yellow xtals. fm. 1CC13 + EtoH (4) - M.p.'S
of various preps. vary between 234 + 2400 . ( 56).
Sol. in hot HCC1 w. blue flourescence. (346).

Very slightly sol. in AcOH, ether, ale., CS2 .

(546).

547t549

235-5.5 9,10-iiphenyl-phenanthrene, C26 HIO. -- Suolimes.

(348). - Cro' in AcUH g. 2,2-dibenzPyl-diphenyl.

50



DIVISION A, SECTION 2.

MeltiAn
No. Point Hydrocarbon

(C*)

460

908 240-1 1-(Diphenyl-methylene )-4-(phenyl- .naphthyl-
in C0 , methylene) -cyclohexadiene-(,o) , CHa-
atm. Orange-red xtals. f - boil. xylene. (

6ol. in conc. H2 6SO4 w. green, at high conc.,
dark violet red color. (480). - Stable in dry
state. (4.0). - Insoln. oxid. in air. (40).

545

910 241-2 Tri-(p-diphenylyl)-methane, C3 7 H2 . -- Cf. No. 892..

646

912 241 9,10-Libenzyl-anthracene, C 2 8 H 2 2 . -- TNeedles fi.
pOH. ( - Blue fluorescence. ( 54)-

- Cr03 g- anthraquinone + benzoic ac. (664).
- br vapor diltd- w. 00, + passed into CS, soln.
of hy. g. 9-benzyl-10-(O -brom-benzyl)-anthracene,
yellow plates' fm- CS, m.p., raoid htg. = 187*
without dec. (664). - Same pvocedure also g.
sym. dibrom cpd., yellow xtals fm- CS, m.p. =

2120 wh. is more difficultly sol. in CS, more
easily sol. in HCC13 than the monobrom cpd. (6166)-

a aa
914 242.5 Dibenzo-l,2;,8-fluorene, C 1H14 . -- C.H. soln.

corr. fluoresces violet-red. ( ) - Cr03 in AcOH g.
OC-dinaphtho-fluorenone, deep red, microscopic

neei.les fm. C.H., m.p. = 25S*, wh. g- deeP red
soln. w. conc 1H{SO 4 - (6,)o

56 7

916 243 1,2,4-Trimethyl-anthracene, C1 7 H. 6 .

918 244 Dianthracene, Paranthracene, C,,H2.0 -- M*p.
varies with rat e o htg. (5,) . - Rapid htg. g.
m.p. between 270-280*. (559). - D. :1.265. (660).
Htg. at m.p. g. anthracene. ( ,). - Formed by
action of light on various soIns. of anthracene.
( a a ;) -- Insol. in C6 H6. (,4). - Unattacked by
ord. HN03 + by Br. (.,). -"G- no picrate."( 1 4 ).
CrOa or warm fum. HGO3 g. anthraquinone. (. .).

920 44.5 2 6-Dimethy -anthr "ene ,H 1  - AH.1-4lnA
fior eeee strong blue. (,,,).- - O i.~cOItg.
2 6-dimethyl- anthraquinone. (562)-

922 246 Di-(1-methyl-anthracene), "Para-oC-methyl-anthracene
Ca-H 2 . -- Colorless plates wh- readily lose CE 6
of xtaln- in the air. (4)- - Htg. w. conc. H2 SO4
g. dark yellow color wh- on cooling changes to
yellowish-green w. blue fluorescence. (664). -
Distn. g. orig. sC-methyl-anthracene. (.6.4). No. 328

5656

924 246 Difluorenyl, C,6H,,. -- Na.Cr.0, in AcOH g.
corr.. fluorenone* -( ) -"G. no picrate ' ( ,).
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Melting
No. Point Hydrocarbon

(Co)

926 246 2,5-Dimethyl-anthracene, 0H4. -- Blue-green
fluorescing plates. (6.6 )-

66 7

928 248-9 9,10,9t,10'-Tetrahydrodianthranyl-9t,9', C2 sH2  -
Yrismiatic needles im caH6. (6',). - Sublimes.

(6 .- Br g. 9,10-dibrom-anthracene. (57). --

56 94

930 250 Benzo-1,2-phenanthrene, bChrysene", 01C 8H 2. --
B.F. = 448.7 (0~ ) part. dec. (64). Commonly
obtained yellow, due to presence of chrysogene.
(.1.) . - Colorless plates fM 6C6H, or AcOH w. red-
violet fluorescence. ( - CrO in AcOH g.
chrysoquinone, 0.1 6H1 00, 2(66%v6,y.) wh. dissolves
in cono. H13304 w. deep-blue color. (23). - Br in
CS2 g- dibrom cpd., needles tm. C 6 H., m.p. =
2730 . (568)- - Htg. 10 g. hy. (pulverized as fine
as possible) w. 100 g. AcOH + 4.5 g. HInO. (d:1.415)
for 1 hr. on H.O bath g. nitro deriv., chrom-red
itals., rm.p. = 2 0 9 0. (568). - Cpd. w. 2, 74dinitro-
anthraquinone, red needles, m.p. = 2940. ( ) --

Picrate, red needles. (s.,). - Traces g. golden-
yellow color w- SbCl3 - (.14). - HCHO +H2SO4 g.,
in presence of HCC1., a red-violet ppt. (613)- -
Benzal-chloride + HSO4 g. yellow-green, then
quickly lcghtt green + dark olive-green color. (.3.).

573a

932 253 1 2-Di-((/7-naphthyl)-ethane, C32 H11 6 . -- Solns.
fliuoresce biue-vi o et-. ( iy a) -

448

934 254-5 1, 2-Di-( -naphthyl)-ethene, C,,H3... -. Plates
fim oC6H,. (448). - C6 H, soin. fluoresces violet-blue.
(448)

23

936 254-5 Hydroxy-lepidene, 038H1202.- -- Sol. in 100 pts.
hot glac. AcUl. (23). - Sol. after long boil. in
alc., then melting at 260-lo. (23). - Conc. Hl
at 160-400 g. lepidene. (23)-

938 2b5 1,9 2, 3,4-Tetraphenyl-butan e, 2C,,H12 -

940 259-60 2,6-Diphenyl-dibenzo-3,4;7,8-bicyclo-(O,3,3)-
octateTraene-(1,3,_U7)-, "V, 1E-diphenyl-dipen-
succindanedrine-(9,ll)" C28H,. -- Brown xtals. fm.
Ac0Ht, C6H., or CHCl3. (67) - Often almost black,
fm. .(74) - Becomes strongly electrified on
rubbing. (.,,). - KknO4 or CrO g. o-benzoyl-
benzoic ac. (5 ,4).
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No.

942

944

946

948

950

952

954

956

958

266
(273.5
corr.)

578r

267.5

536

270

270

486
270

Meltin2
Point
(C0 )

643

260-70 Di-( benzo-2,6- fl
20* ( - V
of htg. (543)-

486

262-6 2, 5-Di-(diphenyl
(36)T, T c-14aph
Ua 6-Ha 6 -- *e
tg. to 2000 tu

( 46
5 78

262-6 9- (Methyl-fluOrE
bis-fluorene",
quinoline is Oi
yellow dehydro-e
In C6H. + AcOHE
(55 775

264.5 Perylene, C2OH3
C6H6 . ( ,7 . -
plates. (-r)
fluorescence; c
(76,).- In Con
( 576

5 77

tho quinone- is-dilenyl-me thide',
OW xtIn- powder fm- UH6 . (4) -
rns it orange, on cooling, yellow.

enyl-methyl) -fluorene, "Ethylicdene-
Caaaa -- Colorless soln- in

xid. by atm. 0, almost instantly,
thisylicdene-bis-fluorene. (5Ora)* --
a yellow color is quickly iormed.

.-- Plates w. bronze lustre fm.
Sublimes + is deposited in yellow
- Dil. solns. are yellow w. blue
onc- solns. are reddish-yellow.
c. HSO4 color is reddish-violet.

/5naphthyl)-ethane, C.,oH3 .-
Small prismis rmn. CH (6. (7)o

to

Dibenzo-1,2, I ,8-anthracene, "Dinaphthanthracene",
d2HI4- -- Orange colored plates fm. O 0{0- ( 0s).

Insol. in ether, alc., AcOH, Pet. ether; very
slightly sol. in cold CH6H. (578). - Red* w. HI +
Pg. 022H., or C,,H22, white xtals., m.p. = lV8.50 .
(5 78). - Picrate, trown needles im. C8 {, M.p. =
226-40. (57,)-

Dinaphthyl-enthrylene, C22Hz. -- G. xtaln -cpd.
fm. CHC13 w. picric ac. (,,6).

Tribenzyl-dekacyclene, C 7H36 . l -- Light yellow
Ieedles im.7H Tor H7-, 7 )1. - Almost insol.

in alc., ether, AcOH; sol. in C.H., PhMe; easily
sol - in xylene, naphthalene, + PhNH 2 . ( -
Soln. in cone. H2 SO, g. green color. (,,) -
Dil. solns . fluoresce strong gre en. (,

Pentacyclopentadiene, C 2 6H 3 0 . -- 6ublimes in a

high 48ac. ( - Deparates as a gel fm. very
dil. soins. 4 - Boil. HTi03 O -U(48 --
Decolorizes BR. (486). - Dec. g. dicyclopentediene
on htg. (48.).
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Hydrocarbon

uorenyl), C3 4H82 - - Turns red at
I.p. = 26O-70'1 according to rapidity

1-methylene) -benzo-1, 6-c yclohexadi ene

I1,1,2,2-Tetra--(



DIVISION A, SECTION 2.

Melting
No. Point Hydrocarbon

(00)

270960

962

966

968

970

972

974

976

978

980

Te trahydro-dibenzo -2, 3; 6, 7 -an thr ac
Beedles. (,,2). - uS-T70.-902.

Dianthracene, CaHso.- -- Of. No. 9

ene , CsoH 8  -

1L8.55 9270.)8
6.74

271-2

580

276-9

227-6

280

282-6

684

282
(285 sea
corr.)

5.56
285-6
corr .

55r;s
300-10

Tetraphenyl-methane, C2 H20  -- B.P. = 431*. (84)
Colorless xtals. t&. hot CH 4 . (54).- Sublimes in
iridescent needles. (,,4). - Insol- in conc- H.S04.
(684). - Cold tum. HNO, g. 4,4',4' -trinitro-tetra.
phenyl-methane, faintly yellow xtals. fm. C.HII +
EtOAc, m.p. = 3300 wh. by red. w- Zn dust g.
fuchsin e-like color ed sdn.( )-

1,1,2, 2-Tetra-(<-naphthyl)-ethane, C4 2H 30 .

Dibenzo-2, 3;6, ,7-9,10-dihydroanthracene, "6*,l13.
Dihydrodinaphthanthracene", C22i. -- Micro

Tais. (-i-5 2 Y

Dianthranyl-9,9, COHI. -- Ieaflets fm. toluene.
1 pt. hy. suspended in 5 pts. AcOH

slowly mixed w- 2 pts. of a mixt. of 1 vol. HN1O1
(d:1.48) + 1 vol. AcOH g. 1G,101-dinitro-dianthranyl.
(9,9'), sulfur yellow needles or prisms, m.. =
3370 w. dec. wh. w. CrO in AcOH easily g. anthra-
quinone. (,,7).

293

,6-Di-(p-tolyl)-dibenzo-6,4;7,8-di cyclo-(o, 3, 3)-
oc TatIetre en e-(1, ,P,7 ,V"9,1E-p p'v-DI tolyl-
diphensuccindanedierie-(9,11)", C3 0 H 2 . -- Dark
brown- fm. AcUJit. (- 7 )~&- Mo st blac1k fm . C f, H6 .
(574)0

1,1,2,2-Tetra-(p-diphenylyl)-ethane, COH3 8 -
ahort prisms w. I mol. o? 4.H or xylene. (8,).
Does not develop color or combine w. I in boil.
ethyl benzoate. (a,,). - .)oes not combine w. 0 in
boil. xylene. (80).

1,2,4,5-Tetraphenyl-benzene, C 3 0 H22. -- Colorless
need-les tih. 041H6. (s .).

1,3,5,7-Tetramethyl-anthracene, CIH,- 44 Faintly
yellow plates w. green Mfuorescence im. AcOH.
( 82a ) -

Dinaphthyl-naphthalpene, C30112 0. -- Yellowish
leaflets.

386300



DIVISION A, SECTION 2.

No. Melting
eoint

(CO)

982

984

986

988

990

992

994

996

485a 588

305

69

306-7

590

306,

59%.

306

23

315

481.9 5932

31cr
c 0rr.

zoo
330

594

abt.
335

Hydrocarbon

9, 10-i-(di phenyl-miethylene)-9,10-dihydroanthracene,
g- green color. (588)

Heptacyclene , DincphtrN-ylene-cyclobUtane, ' u 2 1 . -
aSil y needles. (ss ) -"- no picrate.' (5 8 9
Very resistant to chem. reagents. (58,). - Br

reacts w- substitution; after many hrs. in cold

CHCl3 g- C2 ,H,,Br., needles fm. PhINOs, m.p. =

303-40. (6)- - Long htg. in high boil- solvents

at its mrp. g. a hy. whose- solns- have an intense

violet-blue fluorescence. ( K.) - KCr.07 in

glac. AcOH g. CIOHI(CO)0. (a). - Formed by

sunlight on 10-20% acenaphthylene soln. in C.H6 .

Rubicene, C,,H,. -- Intensely red lancet xtals.

(590).-

Picylene-methane,
6 -16 5 0 - -hot

CaH,4- -- Microscopic
conc. HSO4 g. green

X1~Ls. fin.

Dixantflylene, "Tetraphenyl-ethylene-tioxice",,
Ca. 5H 6 0g -- iubliies. (23). -- eedles 1m. C6H6
(23 - S-ol. in conc.- H2 ''04 w. yellow color. (
Adds Br. '(2.).- Boil. wo- dil. IHTO3 g- xanthone

No. 722. olns. show bluish-green fluorescence.

4 0 4 t.-Diphenyl-diphenyl,
erythrene", U24 H18 . --

Plates .fm. sH6 or Phb0O
alc., ether, HCCl3 (39s)
boil. PhYH2, PhN0j. (a
( 5 2).0

Tetradiph erylyl-ethene,
neecdles- im. xylene or Ph

3

2

2

a )

3)'-

)

(

(

"p,p-Dixenyl", "Benz-

. ,a - -Insol. in
ligroin; easily sol. in

Insol. in conc. H2 SO4 .

C5oHa. -- Pale yellow
1T s - 5 a o ) -

Benzo-2,3-anthracene, "Naphthacene", C,6Ht 2 -
orange to re ddi h-ye llow ea e ts . ( 4 )-
iublimes. ( - Vapor is greenish-yellow.

(594)- -3ol. in conc. H.30 4 w. moss-green color

( 4 )-*- Insol- in C.H6- (5,). - Fum. IO
oxid. to naphthacene quinone. ( - Distn. w.

Zn dust g. dihyaronaphthe ,cene. ( ,.

'294
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DIVISION A, SECTION 2.

Melting
Point Hyd

(C0)

Sal

NO

998

1000
3 98

365-8

1002 1387
604

SOT
above
600

608
above
600

6768

above
;660

rocarbon

Dibenzo-1,2;7,8-phenanthrene, TPicene"t, "Para-
chrysene", 08qH1.. --Z . . = 516=-l". (39).-
Colorless plates w. blue iluorescence. ( 59). -
Almost insol. in most solvents. (5,.). - slightly
sol. in boil. C.H., HCCl3 , AcOH. ( - Xylene
soln. of pure cpd. does not fluoresce. ( -
Sol. in cone. H2SO4 w. green color. ( -
Boil. Cr03 in AcOH g. nicene quinone (i,,),
picene quinone carbonic ac., CpaH,.,, + a little
phthalic ac. (a,,)- - Br in HCC13 g. 13,14-dibrom-
picene, needles fm. xylene, m.p. = 2 9 4 - 6 0. (ss).
Benzal-chloriae + HaSO4 g- olive-green color after
short time. (,:I).

Red neeales. (608)-

9-(Methyl-fluorenyl-methylene)-fluorene, "tDe-
hydroethylidene-bis-fluorene", C2820- -- el1ow
prisms wh- darken at Jb00 . (57)- - . deep blue
color w fum H0 4 - (55-- M+ + boils, apparent-
ly without dec., at a high temp. (576)-

295

550 U. 0
(364

'r r ) I

1004

1006

1008

Truxene, "Tribenzylene-benzene", C,,H18 . --
2lates fin. boil. xylene. ) - Almost insol.
in most ord. solvents. (,,,). - Sol. in boil.
HCCla, Ph'H a (a,,), PhN 80 (60), xylene (,,I)-
Cr03 mixt. g. tribenzoyl-benzene. (Got,602). -
Long boil. w. h1N0 (d:1.5) g. 4-nitro-benzene-
dicaroonic ac.-(1,2). ). - Only slowly attacked
by molten TL:OH. (601). - Dropping soln. in conc.
H2 304 into conc. HNO g. unstable green color. (603)0

Trinaphthylene-oenzene, "Dekacyclene", C,,H,,. --
Yellow-golden glistenin2g needles. (- Insol.
in boil. ale., ether, AcCH; very slightly sol. in
boil. C.H., PhMe; diflicultly sol. in boil. PhOH 6r
pyridine; sol. in cold PhNUO + molten napithalene,
easily sol. in boil. PhUO, + boil. naphthalene.
(604). - Dil. solns- fluoresce green. (604,605). -
Sol. in fum. HSO4 g. dark urown-green color. (
Br in CS, g. on oeil. a cpd., light yellow needles
fm. PhNO., m.p. = 697-400o. (606)- '-.icrate, dark-
violet xtels., split by ether. (604,605).

1,.2,6,4-Tetraphenyl-cyclopentene-(x), CsH2 4 . --
White xtin. powder im- etner. (,) Easily
sol. in C.H., difficultly in ale. (607)0

9-(Fluorenylidene-methyl)-fluorene(?), C2,H 8. --



DIVISION A, SECTION 2.

No. Meltin4

Point
(CO)

1010 above
360

1012

1014

1

1016

1018

1020

1022

1024

1026

1028

609
above
360

610
M. in
boil.

iaraf fin
611

above
660

dec.(?)

Hydro carbon

9,10-Di-(diphenyl-methyl)-anthracene, C4cH3 o- --
White needles. Intense violet fluorescence.
(e - Soln. in cold H.S04 is yellow w. strong
violet fluorescence. (

Tetraphenyl-heptacyclene, C, a H3 6 - -- fellow-
whiZe xtals. (60,). - Insol. (

9-(Fluorenyliaene-methylene)-fluorene, "Bis.-
ciphenylene-allene"r, 0rC27HI- -- Orange-yellow
nee .les fm. AcUiKt + HCCls . (0)-

t 10';9v,61-Diendomethylene-diantlhranyl-,4,
"Fyranttirene", 130H. . -- lencter brown needles

P0 (6,Ijo - hort yellow-when rabidly depo sited.(e)- hrylo-
green prisms w- green fluorescence when allowed
to xtalize slowly -Im. xylene. (6,,). - M* w.
evolution or orange-red vapors. ( - H2 SO4 g.
violet-blue color, cnanging to clue on ntg. (e,,)-

Tri-(ter-butyl-ethinyl)-methyl, CH, 2 . 7 . -- Absorbs
OU4 Of calculated. amt. of U to rorm a peroxide.
(6 -s) -Fm. the comresponcing chloromethane + Ag
in PhMe at 1000. (68). oCf. Div. B, Sect. 3, No. 13.

Phenyi-(p-diphenylyl)-( $C.-naphtnyl)-methyl, C2 ,H81 .
Known only in C.11, soln. - - Coffee-brown
color in inick layers, irty yellow in thin. (617).

G. peroxide, m.p. = 150;4 (,7). No. 6b4.

Phenyl-di-(p-diphenylyl)-metnyl, C,3 1H2 32-
Known- only in soin. ( 3 0 - - Pa6H soln. is red.
(306) - Behaves towara air like Ph.C. (ao )-

(c C-iiaphiyyl)-di-(p-aiphenylyl)-methyljg C35H26 -
Light gray-green xtaln. powder; after cayring,
slowly ana ainificultly sol. in C.H6 w- crown-
red color. (624)-

Dipnenyl-(p-dipnenylyl)-nethyl, aHI,. -- Known
only in orange-red soln. (-;,,)-

Tri-(p-diphenylyj) -methyl, Qa7H2 . - -- R -cpd. =
dark-green xtaln. powder g- crownish-red sdns.
(4) -. v-cp . is intense violet-red to urownisn-
red in C6 H1 ; in glac. AcOH diluted w- large xs.
of conc. HSO 4 the alc- g. same oluisn-red color
+ absorption spectrum as tte ,-caroirol. (as1).-
9-CPCL.rd rk green needles g. pure olue solns.
(48 ). -.-. cp. is dec. Uy light in very dil. soln.
more quickly than theoC, out oxid. by air more
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Hydrocaroon
No.

1030 Tri-(2-napn1yyl) -methyl, CzHa,. -- Extremely
unstaDle, .arT.-viulet xials. wh. absoro 0 w. great
aviai ty. (6ass)-

ideltine
Point
(c 0 )

Slowly.
2160+ 1

(48). - Both forms g. peroxides, m.p. -
98 . (48.). - Of. Nos. 844 + 808.
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Aromatic8, fauvenes, eto.
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DIVISION B, SECTION 1.

Boiling
Point Specif-ic
(C*) Gravity

ii
800012

4

6

8

10

12

14

110-1
9

abt. 118,
116
(724mm.)

490
122-7

*S91
abt. 123
120-01
(724mm,)

13
136.5-

7.5

Refractive
Index

0,879(2074) 10501(20)

0.903(18/4)

4
1,496(20)

isI4 14
0*874(20/4) |1.9(20t

299

Hydrocarbon

Benzen4GAHA# . M.P.
!5#5*. (5 .2 vol. H6S04 +
1 vol. fum. HNO3 g. m-di-.
nitrobenzene(,), M*P.=890

) apply test 913.
C1803H+NH8 g. benzene
sulphonamide (7), M.P.
1560 (&)* apply test 929,
G. yellow color w.SbCls.
(45.).

2 * 5(m)..Dimethylfurfurane,
CaH 0# -- Insol. in aq*

4.Misco W. ale. (444)*
Conc, HCl g. resinous
body. (*a) * Dil. HC1 at
1700 go acetonyl acetone.
('4.).

Methyl-benzene,"Toluene",
OHa. -- Fum. HNO % g. 2,4-
dinitrotoluene, (05)
apply test 918. KMnO4 in
Kn0 at 95* g4 benzoic ac.
almost quant. (,a), apply
test 905-1. G. light
brownared color w. SbCl.

Cyeloheptatrien-4l.,5),
0, 86 -- CrO3 mixture g.

benzoic ae. + benzalde-
hyde. (44S). In ale. soln.
+HgSO4 g. dark brown-red
color. (91). NaOEt g#
dark brown color. (,.).

Cardene, CaHa-- Unchanged
by cone.* HSO4. (a6o).

Cyeloheptadiene(L.3),
"Hydrotropilidene",C,HI.

Ale. soln. + cone.
HgSO4 g. brown-yellow
color. (*Got).

Ethyl-benzene. CaHio.-
HNOW-H&SO4 g. 2,4.*dinitro-
ethyl benzene + 2,4,6-tri-
nitro-ethyl benzene.(is,
.). Apply test 905-1.

No.

93-4

0.866(20/4)

0.888(19/4)

451
0.888(18)



DIVISION B; SECTION Is

Boiling
No.* Point Specific

(C) Gravity

16 137.5- 0.861(20/4)1
8.5

18
el so!22 17

13*5- 0,864(20/4)
9.5

abt. 1401 0.923(20/4)
42.2-2.4
(17mm.)

14102 0.937(15/4)

Hydrocarbon
Refractive

Index

(nD)

1.499(14)

43
1.500(16)

1.539(20'

1.552(13714
acetylene" C Ha. -- Give
test 906. 7)o Cu cpd.
by shak, w. alc. NHS g.
diphenyl-butadiene. (47).
Boil. w. zn (tdt in AoGO
g, styrene* (v ). Shak
w. aq. HgS04 g. PhCOMe.
(sq),v HOBr g. gi, 4) dibrom
acetophenone. (30). Hg

opd., lest 929,I(.P*Mlf5*

300

1,4-Dimethyl-benzene,_"-

22
I

Xylene", VA141. - M. P.
+16*. (19PSO . Identify
by test 920. G. red color
w. SbCl5 .(,4 5 ).

1,5-DimethTl-benzene,"m-.
XXe", CA11100--M.P.=

054*. W* Jarming w.
HN03-HBSO 4 g. 2,4,6-tri-
nitro-1,3-dimethyl-benzene
( s Identify by test
919. G. red color w.SbCls
(4s).

CyclooetatetraeneCpHa -
M.P.=abt."27*.(4a).
Yellow liquid w. intenselj
sweet odor. (,). Vapor
g. headache. ( 7 1 ).Readil,
reduces KMnO 4.(47 1 ).HN 03
+HOS04 g. resin, brown
flocks on exposure to air

(478). In 01013 at -200
forms the dibromide
CgH&Brs, needles fm. pet.
ether or anhydrous formic
ac4, m.p.70.1.5*, wh.
can add more B H
evolution g. CItr,, 4'e-
colorizes KMnO6 in AcOH.
Hydrobromide fm. CH in
CH0l0 +AcOH-HBr at rm.
temp., bepeso~s=85-7*,
unstable to 0(atm.) and
to KMnO4 in AoOH, but
does not decolorize Br in
4CHCl, g. orange color w.

HSO4 . (4,1)t

4)Phenyl-*ethine,"Phenyl



DIVISION B, SECTION 1.

Boiling
Np. Point S

(C*)
pecific
Gravity

477 477
24 143-*5 0.870(20/0)

16,51 33
26 144-.5 0.880(20/4)

87, 1 8v
49

28 145-6

147,
147-8

37
0.912(13/4)

471
0.903(20/4)

Refractive
Index
(nD)

477
1. 491

83
1.505(22)

1.549(13)
37

1.528(20

301

Hydro carbon

1"Ethenyl-ecyclohexene (1).
CAHi. -- Unaffected by
htg. w. Na, (477).

1,2-.Diethyl-benzene,"O-
Xylene, CAH-t a -- M.P.=
!-2 7*1*.9*19 Dil. HNO 8
oxid. to o-toluic ac.,
CrO3 mixture completely
destroys. (as Shak. w.

'boil. soln. of KMnO4 g.
pphthalic ac. + o-toluic
ac. (s). Identify by test
921. G. red color w.SbCl.
(455).*

Phenyl-ethene, "Styrene",
"Cinnamene", innamomtP,
CSHI.'-- Polymerized by
light, (40) and by cone.

,HSSO46. (4). KgCr*0+
H&SO g. benzoic ac. (40).
Unsat'd. (40). Nitroso-
chloride, needles, M.PG=
970* (4s). G. test 903*

Cyclo-00tatriene, CAH a.
.- Unstableto KMnO4 . 475)

Reacts w. Br5 w. evolution
of HBr. (475). ". alC.
HBSO 4 g deep yellow
color wh. after addn. of
cone. HzS04 g. wine red
soln. (475). Vapor gohead-
ache,' . Exposure to
air g, amorphous brown
solid, (47e). Dibrou
deriv., 0C1HOBrX-, b.p.9i=
129#550 *, b. p. x4=16- #5
d =1*782, wh. when dis-
tilled w.MeONPk g. dimethy
amino-cyolooctatriene,
C&HNMe, bop.# 0=81-91,
d40=0.934, whose methioO-
dide, fm. HiSO, m.p.u224-5"
(dec.) + whose chloro"
platinatefm. M.P.
200*(dec.) (7)

30



DIVISION B, SECTION 1

Boiling Refractive
No,. Point Specific Index Hydrocarbon

(C*) Gravity

* S~ 4494
32 152- 0.864(20/4) 1.493(20 i aopropyl-benzene,"Cumene",

CSHIM.-- Hot nitration g.
SA4 i 4ir 1.4Pl .4

60
54 156-.6

36 abt. 156
15 34 1
(717mm.)!
48
(11mm, )

40
38 158--7

47 448,49
0.988(21/4) 1.515(22)

0.881(20/4) 1.547(20

49 49
0.901(15) 1.514

432
0.882(20/4) 1.494(16)

s.
0.869(20)

0.907(17/4)&

-benzene. (,). Apply test
905-1

Methyl phenyl other,
"Anisole". 0911p0s --
Aromatic odor. 
Insol. in aq. W. conc.HI
at 1309.401 gives phenol
+McI. (440)

Dimethyl-methyleneI-cyclo
pentadiene, "W,w-Dimethyl-
fulvene",CAH1 o-- By
stg# in absence of air g.
bi a-*dime thyl-fulve no
(O8HJLgjga, six-aide4,
plates or needles fm.MeOH
or dil. EtOH,M.P.=83* wh.
w# cone. H$1804 g. yellow-
red color + wh. by htg.
above. M.P. g. dimethyl
fulvene. (4,s).

1-Phe nyl-.roeno (2),
CgHjg. Apply test 905-1.

1,1-Dimethyl-4-methyle ne-
clelohezadiene(2,4),0AH&&.
-- A few drops of cone.
H1 in AcOH g. pseudo-
cumene. (4,79).

-Prol-benenoaH.--
Apply test 905-1.

1-Methyl3"ethyl-benzeno,
-- CrOS oxid. g#

isophthalic ac. (se).
Fum. HN0+cone. HSSO g.
2,4,68trinitro--.-methyl-.5-
ethyl-benzene, nearly
colorless xtals fm. EtOH,
M.P.-86*. (s). Test
905-1 go isophthalic ac.
(444).

1.486(20) 5,68Dihydro-2,6dimethylow

Iyrane. 01 fe1 0. --- Odor

302

40

42

44

46

479
38-40
(15mm,)

157-8

158-9

82-4
(19mm.)



DIVISION B, ,SECTION 1

Boiling Refractive
No. Point Specific Index

(c) Gravity (nD)

48 159.60 0.882(20)

50 -161-2
527 v 57 1541

52 181-.2

54 162-3

56. 163.5-
4.5

56
0.909(21)

.7

0,869(14/4)

0.882(20/4)

4
0,858(20/4)

14553(21)
57

1.494(14)

1,504(20)

4
1.491(20)

303

Hydrocarbon

of rni *anise ~ ( . "Sweet ansh e. ).

2 a 7,7jTrimethyl-olo-
[l,1, 33h*Pten"a(2)
"Verbenene", C30 H 1  .OWN
1.34 g. in cold CHClg w*
1-N. Br until color per-
sists (20.8 cc.) g. di-
bromide, prisms fm. pet.
ether, M.P.=70-2* who

liquify and give off HBr
on stg. and wh. is un-
attacked by KnOt, dl
isomer, M.P.50-2*o(S8).
3 g. shaken at rm. temp.
wo 18 g. KMnO6 + 6 g. KOH
in 600 cc. lHO untilKMnO4
is decolorized (abt. 45
mine) go -ls-norpikis ae.,
M.P.175.5.6.5*(4 s)# 3 g.
verbenene boiled few min.
w. 0.5 g. ZnCln+dist'd.
w. steam g. 1.2 g. volatil
produces wh., treated w*
dil. KMnO4 until the color
persists + further oxid.
w. boiling KMnO 4 g. 0.8 g.
p.-MeC (OH)C8H*CO&H, M.P.=
156-7* o(68 L-form
shows [a 9m.74.90*(100mm)

( ) D

2-.Phenyl-propene, CgHt-"'

Ca~m.'---OXidv w# dil.
(NSg,)ptoluic ac#(SY).
GrOs mixture g, tere-
phthalic ac. (s.). Htg.
w. HN03 -H0 S04 g. 2,3,5(?)-
trinitro.1--methyl-4-eethyl-
toluene, (57,o), MP.
94I . (so). Test 905-1 g#
terephthalic a0.(440).

l Methyl-.2-ethYl.benlzen6,
CgHjIS -- Test 905-3 g.
phthalic as.4(*)*

1 ,5.Trimethyl-*'benzene,
"Mesitylene". CSH12 . --

Oxid, w. alc. KMnO4 at
800 go uvitic ac.+trimesiq

ac. (es). HN03-HgSO* inthe

cold n. 2,4,6 -trinIro-me~jty~ene,'eedes

fm,. EfO ), ,.p295*(u),Tet 9/4.-A Croie,

I -



Boiling
Point
(0*)

58 163.5-
4.5

I 76
60 167-.70

62 167-8

7OP7127ir
64 167.5-

8.5

168-*70

16845-
9.5

189.5-
70.5

170-.5

7,
170.5-

1.5

445
171--2

SpecifJ
GraviI

DIVISION B, SECTION 1

Refractive
Le

73
0.908(15)

as
00.98(18)

74

0.905(18)

68
0.881(14/4)

0.867(20/4)

37
0,898(16/4)

0.981(20/4)

Index

1.543
79

1.548(171

1.508(14)

as
1.498(15)

37

1,494(17)

Hydrocarbon
ty (nD)

l.Methyl-"4-.qthiny1 benzene
;.C -- G, test 9061P(?4).
Dibromide BeP. 3=139-43,
L 1 *a1.69.)-Cu salt bright
yellow flocculent ppt. wh.
w. alk. K8 Fe(CN)* go pas
tolyl-diaoebylene. (.74).

1,2,4-Trimethyl-banzene,
"Pseudo--cumene",CgH qa.o
CrO in HAc g. tri-
mellitic ac. (7w). For
coloration w. AlCls of.
test 904. (44g). Identify
by test 917. (4*a).

Isobutyl-.bonzeiie, 01 0H14 .-
CrOs mixt. g# benzoic ac.

1-Methyl-4-ethny-benze
CaHla,

benzene, iHj. -- Gives
a p-.methyl-ter-butyl-
benzayl-.acrylic ac*
I(Beilstein 1910, Syst.
No. 1296) w, maleic an-
hydride +AlCls. (sys) .

68

68

70

72

74

76

304

No.

441
1.505(20) o-Crsylmthylether,

C8&H 00.

- I

i i -iI i

ye//6w Platootf.(u

1-Phenylwpropene-(1)
CHio. -- G. dibromide,
M.PO.-7.(.

*Nbthylbenzyl ether,

ter*Butxl-benzeneCicHLA.
ly 0y

0*869(20/0) 1.497(19)

L-



DIVIE

Boilin6
No. Point Specific

(C*) Gravity

78
445 442

172-'3 0.982(0)

SION B,- SECTION 1

Refractive
Index

(UD)

"&(2 3
1.508(21)

Hydrocarbon

79e 80
80 172-5 0.908(0)

a,. 440s s
82 1723" 0.927(20)

as
173-4 '0.846(25)

as
173-4

66
174-5

0.945(15/0) as

0#863(20/4)8

"Phenetok"ZL jkH1+ --
Aromatic odor. ( 4as. In-
sol. in aq. ("at*.At 4000
g. phenol (test 414) +
ethylene, (44m)+

-Methyle2.*methot thenyl-
benzene,_C2.

444k as

*83

lo 461 (2 0

1.534(15)

1*489(21)

Cineole",Euealyptol",
C -. 10. -- M.P.+1*.(81).
Cpd. w. a-naphthol (1 mol:
1 mol), M.P.i75*. (aI).
Cpd. w. o-crosol(l mol:
1 mol), M.P. 500. (a1).
Cpd. w. resorcinol (1 mol:
1 mol), M.P.=890*(e.)
Shaken w. satd. soln. of
I in satd. KI soln. g.
ppt. of minute xtals. w*
greenish lustre. Agree-
able odor like cardamon +
camphor. (4*). Unsatd.
( l Dibromide very un-
stable. (442). Dry HC1
conducted into mixture of
equal vols. eucalyptol +
ligroin g. xtaln. ppt. of
unstable (C1 0H1 80)g*HCl.-
CPd. W. 10naphte ti ), .+8'(
3-Phanyl-pentenem(l)

-- CrO3 in ECO g.
benzoic ac. (a). Go test
901. (44). Continued boi
ing g# diamenyl benzene,
B.P.-208-12*% (iis). Test
905 g. benzoic ac.

Phenyl-cyclopropane ,0 oHe.
Odor like xylene. (s).
HgSO 4 polymerizes toC 1 8 Hsc
thick odorless oil, B.P.
30-2", d17=1.002, nDw

1*571. * )

O3-mButtl-berizener0 c1.
Cr03 mixt. g. benzoic ac.
(7L).

305

84

88

88

-- i

L.

ethyl phenyl ether,



DIVISION B, SECTION 1

No.
Boiling
Point

(c0 )

103
90 abt, 17

64
(10 mm.

92 175-86

87
94 175-8

96

98

100

104

so
175-6

442

175-6

4e8
175-6

176-7

91,95
17 8.

7.5

Speciffi c
Gravi ty

Refractive
Indox

1 101
4 0.883(20/4) 1.506(20)

0.886
93

87
0.862(20)

44,4
0.970 (20/4)1

0,874(22/0)

0.857(20/4)

0.86(16)

87
1.492(20)

Hydrocarbon

1-Pheny--butene-( ), Hi
-- Sharp odor, unlike that
of isomers. (101). In
Mea3 O powdered KnO4 g.
hydrocinnamic ac. (1. ).

l-Phenyl--butqne (2) _,4, i GI
-- Odor of mushrooms. (3

1..methyl.--i sopropyl--*
benzene, "m-Cyrenej C0Hj
-- KMnO 4 oxid. g. iso-
phthalic ac. (s). Cold
fum. HNOs g. 6-nitro-l-
methyl-3-isopropyl-.
benzene wh. w. dil. HNO3

g. a nitro-n-toluic ac.,
M.P.-214*. (8s)*Gradual
addn. to a cold mixture
of 1 pt. fum. HNO3+4 pts.
cone. HDS04 + htg. until
violent reaction is over,
abt 1 hr. at 100*, g.
yellow-white plates fm.
pet. ether, M.P.=72-3*,
odor of musk on warming.
(89).

1,2,3-Trimethyl-benzene,
"IHemllit ene' "sCsH~. s-
Long treatment w. HNO 3 .-
H 3 804 g, 4,5,6-trinitro-
1,2,3-trimethyl benzene,
prisms fm# Et0H, MP.=
209*. (09).

4"4
1.512(20 ) p-Cr eyl*methyl ether,

C sko.

1.501
688

0
1.493(14)

1-Me thyl-2-i sopropyl-
benzene, fto.Cmens",Coi

benzene,711"p-yMe ne",CI OHLA
For oxid, see Beilstein
1910, Vol. V, pg. 422.
H1N0S-HgS04 g9 a trinitro
cymene, M.P.8ll'*. (o).

1--Methyl3.--n.-PrOpyl-
benzene, CIDHI&. -- Br+I

at rm, temp, g. 4,6-dibrom

30(6a-

I-I



DIYISI

Boiling

No# Point
(C*)

vi11 be

Specifie
Gravi ty

ON B, SECTION 1

RefraCtiTO
Inde) Hydrocarbon

(D))

1-xe thy 3 r py1l~be nze i
wh. w. HN0O-*SO* 4  4#6-.

aobhyl-- 3-propy1'.beuzone,
needles fa, pet. ether,
X.P.140m1*. (g.).

found at the to of Page 301

I I I

306 4
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DIVISION B, SECTION 1

Boiling Refractive
No.* Point Specific Index Hydrocarbon

(CO) Gravity (nD

set**95
106 176-7 0.963(16/4) f-ydrindene, C Hip, Tinge

yellow by cone. HOSO.(gig)
Sulphonated by cold cone,
H&S04 .A.&*.M.P. sulfon-

108 176-.7

110 176"7

03 *98, 991
102

112 180-1
103

114 'abt.180
w. dec.

0.914(20/4)9

amide 91-2*.442).
9 7,

1.549(20) lwhe1-po ene 0 H 0

0.977(15/15) 1.506(o)4

114
1.000(15/15)

1o
1.494(20)

ie
1.577(19)

a -

i.wCresyl methyl ether,
C HOxid. w. KMnO*

g. m-methoxy benzoic ao.

n.Butyl-benzene.,Cj 10 1 g.

1, 4-Diet he nyl-be nze no-,
:0 1OH. -- HBr g. 1',4t-
dibrom-1,4-diethyl
benzene. (103).

o-Cresyl ethyl ether,

Beocloptadene,
"Indene", 1 .-- Aq*
MnO4 g, 1,2-dioxyhydrin-

done, then homophthalic
ac. + phthalia so. (iILt).
Diln. w. EtOH+shak. w. Ph-
CHO+KOH+ steam distn. of
impurities g. 1--[Wc.oxy-
benzyl]-3-*benzal-indene,
m.p.:135*. (14),- Cone*
IHSSO 4 g. brown resin.(4
Adds br. (44t). - Forms
picrate, M.P.:98*,golden
yellow exp. when dry.(453)
Cpd. w. 1,3,5-trinitro-
benzene (1 mole' 1 mol),
yellow needles, M.P.:101-2
(115).-Cpd, w# pieryl
chloride (lmol-imol),
yellow needles, M.P.=39*.
(1). cL-Nitrosite fm. pet
ether powder, M.P.=107-*9
w. deoe., wh. w. boil. abs.
EtOH go --nitrosite,
needles fmi. COHO-,, M.P."
136-7*. (11).- Cone*
HSSO* g. para indene.(i17 )

102
0.875(20/4)

116

118

1 *
180-.1

181--2

446
0*958

307



DIVISION B, SECTION 1

Boiling
NoI. Point

(C*)

.o 0
120 181-2 0

122 181-2
1.08

124 181-2

1.09
126 182-3

128 182-8

130 183-4

132
44.

183-4

Specifi a
Gravity

.902(15/4)

Refractive
Index

lOSi 105
1.528(15)

0.860(20/4)

0.868(14/4)

lie
0.868 (15)

44.
0.942(0)

87
1.498(14)

1*472 (20)

308

Hydrocarbon

l--Pheny.-2-.me thy1-propene-
,- -Cr03 oxid*

to benzoic ac. (Los).
HNOs go nitrosite, M.P.-
112*% (10 ) .

1, 3-Diethyl-benzene ,CiaH,
Ox$d. w. dil. HNO0 g. m-
ethyl benzoic ao.+iso-
phthalic ac.(ioS). 2,4,5,6-
Tetrabrom-1, 3-diethyl-o
benzene, prisms fm. EtOH,
.*P.=74*#(4oa)-

1Phenyl-propine- (1) ,C0H&.
Slowly combines w4 HgCls
in HSO g. 2 CH8+3 HgO*+-
3 HgClg wh. w. HC1 g.
kPhCo.(t*)

I,4-.Diethl-benzeneCipH-A
- Htg, w. dil. HNOg go p-.
ethyl-benzoi- a-.+tere-
phthalic acit.(11, p ).-
120 g. Br dropped into
25 g. hy. at 155* g.

le l42,44-"tetrabrom-l,4w
diethyl-benzene, M.P.in157*
(21.1).

I, 3.Dimetbhyl-5-ethyl.
benzene, CkHZ. Oxid.

3 5-dimethyl-benzoio ac

l-Methyl-4-p ropyl-benzene ,
CipHiA. -,Bromination g.
2,5-dibrom-l--methyl-4-o
propyl--benzene who w. HNO8
!HSO4 g. 2,5-dibrom-3,6-
dinitro-l-methyl-4-propyl-
benzene, needles, M.P.
156-7% (1.1).

Pinol, CjpCHj. - Odor like
that of euealyptol.(A4*).-
Unsat, (444).- Dissolved
in 2 vols. glac. AoOH+
treated w, Br. g. stable
dibromide wh. ztalo fm.
ether-.ale. w. M.Po=4*( 4 4 8



Boiling
No, Po int s

(C)

134 184-5

8 7
136 184-5

138

140

142

144

157
184-5

474
184--5

*78
62*5
(2. mm.)

Abt.184
180

86
(20mm.)

07
68
(llmm.)

13i1#33
185-6

pe ci fie
Gravity

DIVISION B, SECTION 1

Refractive
Index
(nD)

0.907(16/0)

0,877(16/4)3

357
0.866(18/4)

0I879(20/4).

0.895(15/4)3

133
0.904(22/0)

i.528(nD)

47
1.503(16)

l,538(ZO'1

a',
1.538(15)

139

1*53(nD)
3

Hydro casrbon

l-Methyl-4-[methoethenyli -
benzene, CIIHj. - KMnO
in cold alk. soln. g. p-
toluic ace s. lodo-
hydrin+HgO g. p-tolyl-
acetone. (12.). - Nitroso-
chloride, tals. fm. MeOH,
M.P.,100-2*.(134).

1,5-Dimethyl-2-ethyl-
benzene, C1 0 H1 4 . - Dil.
HN05 g. 2,4-dimethyl-
benzoio acq(1.s). - HN03-
HSS04 ge ,4,6-trinitro-l-
5-dimethyl-2-ethylabenzenc
needles, M.P.=127*.(1 5s,

1.2-.fDiethyl-benzene,
- 3,4,5,6.Tetra-

brom-1,2-diethyl-benzene,
prisms fm. EtCH, M.P.=
64,5*. (187).

[Methyl-ethyl-methylenel-
cyclopentadienegMethyl-J-
etylfulvene", Hm.-
Orange colored liquid.

1 4 7 4 ),W. fl--H 5 806 g.
red color and yellow ppt.

(473)f

la~tyl--etony-.benzene
- Na+EtOH g. p-

diethyl benzene.( 3 7 )

1-me thyl- 3-met ho--e thenzl-
benzene, CiH 1 3 ,. -I+HgO
g, iodohydrin who w.AgNO0
or H ) go mtolyl acetone

I( - J

309



DIVISION B,- SECTION 1

Boiling
No. Point Specific

(C*) Gravity

185-6

Abt.185
69

(10 mm.)

124
185--6

87009
185-6

445
185-6

around
50*
(23mm.)

140
185*5-

6.5

139
186-7

0.907(18/4)

134
0.861

0.882(17/4)

00869(16/4)

143
0.858(18/4)

139
0.920(20/0)

310

Refractive
Inddx
(nD)

19524(18)

37
1.503(17)

485
1,509(15)

143
1.488(18)

1.503(n D)

Hydrooarbon

Ethyl benzyL etherCaH0 _.
-"Treatment w* PS g S
ethylene + -a-hezie.
(Te at 912).#4*) 4

1,4"Dimethylw2--ethenyl-
benzene, CoI-at -Na+EtOH
g* 1,4-dimethyl-2-ethyl-
benzene.(07 ).

',"'-Dime2 t 7l-5"e thyl-
benzene, C ^H.14 - Dil.H

T%'i ac. (ga)3.5 - HNO-
H&S04 g, 2,4,6--trinitro-
1, 3-dime thyl-5-ethyl-
'benzene, needles fm.EtOH,
M.P.=2(38( ). cg I/uB

1, 24-Dime thL --e thyl
benzene,- Ctoll& -f.Dil.
HNO0 . 2,5-dimethyl-
beuzoic acid. (13g). -
Br.+AlBr# g. tetrabrom-p-
iylene+3,5, 6-tribrom-1, 4-
dimethyl--2--ethyl-benzene,
needles Tm. Eti, M.P.
89*.(ses).- 35,86-Tri-
nitro-l,4-dimethxyl-w--n -1"It

--l-4wkMM -ht y- 2 - ethyl--
-benzene, prisms fm.EtOH,
M.P.L-d29*e(f).

1. Pheny1-propadieue-L1 l.2)
OI5p. - Tetrabromide,
xtals. fm. ale., M.P.=
75*. (

l-l-Dimethyl~*4-methylene-w
cZclohexadiene- 2, 4- ,
CaHi. -- After 3 distns.,
dls10.845, n1 s 1.509.

D

propane, C2H18.

1-Methyl-2-iphenyl-cyelo-

propanei C.ei

_____________________ t

~J~37~



DIVISION B, 'SECTION 1

Boiling Refractive
N0 1 Point Spe ci-fi a Index

(0I) Gravity (it )
Hydrocarbon

187
0.909(22/4)

0.876(15/4)
144

09867(16/4)

140
0.912(16/4)

09959(0)

1
14529 (za)

14O*
162 186-8

1-2-Dime thyl-*4-ethy1-
benzene, Cjplij. - Oxid,
w. dil H 030 g. 3j4-di-
methyl-benzoic ac. (I46)#
Br g. a dibrom cpd.,needle
fm. EtOH, M.P.-2O1 sx.
Br g. tribrom cpd.(1 49 ).-
3,5,6-trinitro-1,2-di-,
imethyl-4-ethyl-benzene,
needles fmn EtOH, M.P."

1*499(18) 5--Phenxl--pintane, Cj-H 0

1.497(16) 2wMethyl--phenyl-butane,

2-Methyl.5-- henyl-but ene-

140
1.541(16) l-Phenl-butene-lC 1

1-Phenyl-buttne-.(3),Cp HIA

311

1-,1e thyl-Z--t or--but Zl-
tbenne l.9HIA. - CrO
Mixt. slowly oxid. to iso-
phthalic ac. (140). Oxid.
by hot. dil. HN03 g. m-ter-
butyl-benzoic ac.(141). -
told HN0 3 (dm1.5) g. eso-
dinitro-5-ter-butyl-
toluene, needles, M.P.*92*
(14.). - Addn. of 3 ptp.
hy. w. cooling to mixture
of 5 pts. HN0 3 (d:1.5)+10
pts. fum. HOSO4 (15%O83)
htg. 8-9 hrs. on HMQ bath,
pouring into HS0+re-
'itration g. yellow-white
needles fm. EtOH of 2,4,6-
trinitro-1-methyl-3-ter-

butyl-benzene(artificialsiusk ), M.P.=96-7*0#440)

'7'
'2-Phenvl-butene--(2) .Cibs

188
187-'Is's
80-1
(20mm.)

187--8

14,6187-8

188-9

145
188-9

73,140
188-9

154
189-91

168

170

172

174

176

, - -. 1.



Boiling
To. Point

(c)
Speci ic
Gravity

Refractive
Index

(nD)

Hydrocarbon

180 189--90 0.861(23)

19
182 189.5-

92.5

184 189-90

Iso
186 190-2

188 190-2

190 191-3

192 191.5-
2.5

194 192-3

196 193-4

0.901(20/

0)51

0)

157
0,866(22/4)

0.909(18)

0.859(21/4)
14

04899(14/4)

44 /
0*965(0/0)

0.885(18)
440

1.,494 (17) 1-Me thyl-4--t er-but y-
benzene, - Oxid. w
CrOs g,* p-ter-butyl-
benzoic ac. beside other
'opds.( 151 ). Maleic an-
hydride+AlC1g g. two @-
,[ethyl-ter-butylebenVerl]-
acrylic acs. (Beiletein
1910, Syst. No. 1296).(3.50

g. 9 hrs. on H*O bath
w# 5 times its wgt. of
mixture of 1 pt. HNO0
(d1*52)+2 pts. fumHSO*
g. eso--dinitro-p-ter-butyl
-toluene, itals fmin di14
EtOH, odor of musk, M.P.m
94-5

3.524(nD) 1-Phenyl-2-methyl-propelne-
,. H 6t.-" Nitrosite,

M.P.122* i9).

X 57
1.492(25) -Meth1M2-phenyl-butane,

Ci-H3-.

isb
1.54 ( nD) 1--Ethyl-4--athinyl-benzone,

CS OS.Oo- Anise odor* (iSo)
-Dibromide, B.P.n168-72',
d18 "l1.598.(isO). Give s
test 906.(15O). - Bright

yellow Cu salt+alk.
KfFe(CN), go p-diethyl-
diphenyl-diacetylene. (5o )

benzene, C--I-Hla,

1..488(21) 2.-Phenyl-pefntane L .ir.

1.518(14) 2-Methyl-E-phanybutene-
(3) ,C.1 2. l- &

44*
1.513(20) m-Cresyl ethyl other,

2--lethyl.4-phnyf-butane,
CII.HIJL "WTest 905-2 go
benzoic ac.(*4g). - Br in

c6

312

DIVISION B,-SECTION 1

I-aLx---n Tr*1 U.- J..r



DIVISION B, SECTION 1

Boiling lRefractive
NQ* Po int Spe ci fic Index Hydroqarbon

(C*) Gravity (n)

toS
198 194-5

200 195-7

202

204

206

0.906(131

is*
195-6

195-
210

1s 166
195-7 0.896(0/4)

S9 77)
208 195-6 00861(16/4)7

130 1361
210 abt.196 0.888(16/4)

92.0-
2.3

(lb8.! ham.)

sunlight g. Br dernvy.,

benzene, - 0,4,6-
Tribrom-l,5--dimethyl-2-
isopropyl-benzene, needles
m.P.w261*.(eS*)# - 3,4,6-
Trinitro-1,5-dimethyl-2
isopropyl-benzene, needles,
M.P.w 1820* (Loes )&

7 3p 184
1.548(nD) l-TMethyl-4[p2ropene-,(4A)

y=]--benzene, -OtoHI&.-Di-
bromide, B.P.1l40-3*'*(v/,).
Et0fN0+AcCl, cold, g.
nitroso chloride, flakes,
M.P.m2A5%*.(es,1..).

l-.e thxl-.-r but e S-- Y1]-71
-benzene, 1 1HI.

Dime thy-isopropyl-benzen

1, 2, 3,5-Tetramethyl-benze
"Isodurene", GIOH1 ,& --For
oxid. see BeilsteinVol.V
pg. 450,.431.-Br..aq.(je7)
or Br in presence of I
(3ge ) g. 4,6-dibrom-1,2,3
5-tetramethyl-benzene,
needles, M.P.=198%(1 S,

.S'). HN03 -H4SO& g. 4,6-
ldinitro--1,2,3,5-tetra-
methyl-benzene, prisms

. E)t0H, M.B.P156-70*

j l-Ethyl-4-isoprOpyl--
benzene', C"H.&, - Br+
AlBrg g. 2,,5,6-tetra-
brom--l"ethyl-4-iso-propyl
benzene, ztals. fm. dil.
EtOHl, M.P.246*.(67 ).

1 -Phenyl-pentene--(2),

37
1*493(16)

ISO
1.509(nD)

''1'-

I I
I-



DIVISION B, -SECTION 1

loling
No, Poigt Speclf ic

(c*) Gravity

abt.196,
3 0.90

79-80
(Iamm.) I

144,189
197-8 0.91

197-8 0.86

171.
197008 10*8e

212

214

216

218

220

222

224

226

228

250

0.8e

D2(22/4)

7 (14/4)

Refractive
Index

(nD)

37 37
1.521(22)

1.46 3.44
1.527(15)

9383
6(15/4) 1488(151

62(18/4) 1*493(18)

Hydrocarbon

3.,5-Dimetbhyl-2-e the nyl-
benzene, C1 pII1 . - Na+
EtOH g. 1,5--dimethyl-2-
ethyl-benzene. (.7.

3-Phenyl-Rpentene-(2),
CI&HIA. - Na+EtOH g. 5-w
phenyl-pentane.( 1 4 4 ) "- I
+ yellow HgO g. iodohydrin
wh. w# AgN03 g. 2-phenyl-
pentanone-(3).(1.7 o).
Nitrosochloride by ale.
HCI or AcC1+Et0N0 at -10*,
M*P~smll70*,(4)

2.Methyl-4-phenyl-pentane,
CjnH'p.

1-Me thyl- 3- n-butyl-benzene
CIIH.A#

a 180;
63(16/4) 1,487(16) 2-4Methy-4-phe y--butane,

clH1- CrO fmixture g.
benzoic ac, slowly.(%.O).

0,861(14/4) 1.491(14)

47 9 479
0,877(20/4) 4 .515(20)

0.881(20/4) '79

benzene, 2Cnia..s

1,_,_3,6-Tetramethyl-4-
methylene-i-yelo--hexadiene-
(2,4),- CiHiA. - Rearrang
ment g. penta-methyl-
benzene. (iasv)

4791
1*51 7(20) 1,,46-Tetrameth-4

diene ,-
Rearrangement g. penta-
methyl-benzene,(47 9).

*79; '7 9!
00880(20/4) l1.513(20) 1_,6Ttamt~

ethylidene- yclOPenta-
di e ne-- (2, 4) , 021IHi&.

4797
0858(20/4) 1.504(20) 1,l-Dimeth140p-rop11.-

denereyclohexadiene- 2,5
C 1 1 Hip, -- Rearranges to

assym-propyl-o-xylene
( Ber 23,2349), B.P.201-

314

t~J Id
198-9

198-9

~47 9
77

(12mm.)

89-90
(15mm.)

479
100-5
(18mm.)

479
85
(13mm.)

1."Methyl-4--n--butyl-



Boiling
No. Point

(c 0)

479
232 85-6-

(15mm.)

485
234 67-7.5

(11mm.)

236 198-200

238 198-202'

240 199-200

244

246

3.78
1990200

200003

abt.200
53.9

95
(24mm.)

Refractive
Specific Index
Gravity (n)

d0 -0.D))
4

47(479).

0.879(20/4) 1*53.6(20)T '165
dene-c

syin.-e
whoso,

(479).
485

0.869(20)

0.879(20)

13
0,914(0)

0.873(21/4)

0.898(21/4)

315

14507(20 Tetram
triene

Hydro carbon

864, nD i1.4954.

Trimethyl-4-ethyli-
yelohexadiene-(2,4)-
* - Rearranges to
thyl-pseudooumene
dibromide m at 55*.

a thylcylohedrta-
, CiiiI,.. - Odor of

camphor. (*as).

-Methyl-3,5-diethyl.
,benzene, ClIHTA.* -Oxid.
w, HN03 g. uvitic ao.(3 YS)
2,4,6-Tribrom-J-methyl-3,
5-di ethyl-benzeno, fine
needles, M.P.1m2064 (14) 9-

ltg. to boiling w. fumo
HNOs+cono. HSO4 g. 2,4,6-
trinitro-l-methyl-3,5-di-
ethyl-benzene, yellow
xtals, fm. EtOH, M.P.
186-7. (17).

2-phenyl-pentene..(1),
;CI2. IX - Gives a liquid
dibromide. (t*).

1.499(21 1 * 2.-DimethylW*4-isopropyl-
benzona, Cria

1.520(271 2-Phenyl pentene-(2),
O HI&O Fruit-like odor.

phenyl-pentane. (3.7).
SHgO+I in 3bOH g. an iodo-
hydrin wh. w. AgNO3 in
aq.. ether g*(xt)(Ph)GH.OO.

benzene, j.LI - Oxide

g. MOCSHS(00 H) *.(,.3a

z-Methyl-*5-phenyl uta-

di.*ne -e5,Ct~

DIVISION B, SECTION1



DIVISION B,. SECTION 1

Boiling
No. Point Specif ic

(0') Gravity

Refractive
Index
(nD)

Hydrodarbon

248 1200-1 0,870(18/4) 1.497(18)

lax 181
250 200-1 0.884(16/4)

200.5-
2.5

201-2
(u.o.)

(u.c.)
3.87

202-5

20 5-4

0.860(22)

0.867(19)

0,880 (15/

i1
1.506(16)

16

180

7 l 0.7
(4) 1.520(15)

1-Me thyl.--n-but yl--be nzene

1--Phenyl--p~entene--(2),*
C21H&. -OWG. an oily di--
bromide. (181). 0 split-
ting g. PhCHICHO.(sa2 ).

1. --Dimethyl-5--ter-butyl.
benzene, C pHis. Oxid*
w. HNOe g. 3,5-dimethyl-
benzoic ac.(, 7 8 ) .* CrOS
oxid. g. trimesio ao.(j.%)
- Br+I w. cooling g.
itals. fm. EtOH of 2-brom-
1 3-dime thyl-5-t er-*but yl-
benzene, M.P.=450*(, 91). -
Fum. HN03 in BA, cold, g.
2-.nitro-l, 3-dime thyl-5-.ter
butyl--benzene, needles fm.
IOH, .P. 85*.(17* .so

Addn. of 50 gms. of 2-
nitro-1,3-dimethyl-5-ter-
butyl-benzene to mixture
of 80 g. 85% HNO +200 g.
*ono, H5 804+htg. to 50-60*
g. 2,4-dinitro-1,3-di-
imethyl-5-ter-butyl-benzene
yellow needles fmi. EtOH,
M.P.68*. m HSO* + fium.
HNO8 on tO bath g. 2#4#6-
trinitro-l 3-dimethyl-w5-v
ter-butyl-benzene, needles
fm. EtOH, MqP*1100,strong
odor of uUk*(agv .).

1-oPhenylf-butine"C)
010 H10. - I in CHCl3 at
1000 g. l,2..diiodo-l-'
phenyl--l-buteneo,.(tes)o

n-Amyl-benzene, PM

1-tl--4n--rople
benzene, CIH - 1HN0
Td=1.07) oxid. to P-n-
propyl-benzoio ao.(i.87).

b-Ethenyl -Pisprcop-Dso
benzene, Ci!H!L,&!

316

256

258

260



DIVISION B, SECTION I

Boiling
No. Point Specific

(C0) Gravity

262

264

266

268

270

272

274

276

278

280

0,858(25/4)

178
0,o889 (20/4)

ractive
nd ex
(nD)

1.483(25)

178
1.*507(20)

Hydrocarbon

1-Pheinyl-2-methyl-pentane
CIH at

2057

17a
205-.4

Abt.203
177

84-, 8
(13mm.)

190
2O35.5-.

4.5

204-5

106
204-6
Slight
doe,

204-5

00

205-6

205-6

(3), 01 1. -- KMnO.
MeCO g. benzoic aC,+
Mo5 CHCOOH. (177).

190! 1
0.860(19/4) 1, 490(19)

105' 105
0.904(19/4) 1*518(19)

.9

in

2-Met hyl-*loophe yl--butanet,
CiiHip.

1, 3-Diisopropyl-benzeuef
OjAHja* m Oxid. w. boiling
il. HNOs . isophthalic

ftC.(11). -- Trinitro--1,3-
diisopropyl benzene, M.P.*
110-1% (191).

aHqAk--EllnO 4 g benzoie
aeo(ios). - Adds Br.(1oS)
Nitrosochlor'ide, M.P.m99*4

moo
0000.877(15/4) 1

0.880(10/4T

1.086(15)

1'L2 *3, 4-Te tramethyl-benz.
ene "Prehnitene", 01 0H16 .
"PM*P.--.40* (e) il HNO 3
g. 2p,34-trimethyl-benzoii
ac. . Cold HNOS-
H3,04 g. 5,6--dinitro-1,2,
3,#4-tetrame thyl-benzene,
M.P.=178*0(19 4).
Piorate, yellow needles,
M.P.=92-.5*. (4041) *

400
1.497(17) 3.Methyl-3-phenyl-pentan.e

1.496(17 2--Me thyl-2-phneyl-p entane

Pyrocatechol dimethyl--

ether, "Veratro3k",CaHio0

317

2-wMe thyl-4-.*phenyl-but ene-

-benzi

1-Phenyl-pentene- (4)v

.dwL



DIVISION B, SECI

Boiling Refractive
Na. Point Specif ic Index

(C) Gravity (nD

19t
282 205-6

284 205-.10
%38

286 205-6

201
288 206-7

290 206- 8
04

292 206-10

so4
94 206-7

Hydro carbon

M.P.=22.5*.(44).m- Htd.
w. HI g. pyrocatechol+MeI.
i(443 ).

1917
0.968(27/4)

0.891(18/4)

0.907(18/4)

0.903(13)
603

1-Methy1-i-ndene ,C3 Hio
Resinified by HSSO 4 +conc.
H0l.[1 9 8 ). - Picrate,
M.P.=76-8*.(1 9 ,8 ). - 1 cc.
hy. added to 4 occ. IAc+
7 cc. 90% EtOH + 1.25 g.
NaNOX added, by cooling +
shak., g. blue, then green
liquid wh., when turbid,
dil. w. HM0 go nitromethyl
indene, yellow Xtals. w.
Hiic of taln., wh. when
dried in vac. over soda-
lime+H*S04 , M.P.=107-8*.

(99).

Methyl-amyl.benzene$,CiHl
1.83

1.513(18) -Methyl-l-phenyl-butene-
(2), 9 - O splittin
g, phenyl-acetaldehyde +
MeC0.(1 80 ). Br g. di-
bromide, xtals. fm.AcOH,
M.P.=66*.(,8 3 ). Nitroso-
chloride, xtals. ifm.H6Cl
or CG6 H1, M.P.146-7*.(1 8 )

1.530(18) 1,5-Tr imethl-2-ethinYl-
benzene, CIIHIn -- 8O
H*S10 polymerizing g.xtals
fm. :7t0H + ligroin, .
162-4*, B.P.1 -=178-800*wo

slight dec,(SoS).

1,5-Dimethyl-2-rproene-
2 ) yl].benzene , C C1,.

1, 5-Dima thyl-*5--n-pjr opyl-w
benzenei CIIHI.& - Boilinf
w. HNOgtdnl.1) g. 3,5--di-
methyl-benzoic ac*(*O'*)*

1, 4-Dimethyl-2-propyl-
benzene, Cit.Hj,-. 3,5,6-
Tribrom-1, 4-dime thyl-2-
propyl-benzene, M.P 49*.

(405). 3,p5,. ..Tri ni tro-t,4-

318

197
1.559(27)

TI ON I

j



Specifj
Gravit

DIVISION B' SECTION I

RefractiTe
Lc Index

ty (n)

193
00966(20)

0.889(14/4)97

0.891(15/4)

0.905(13)
79

9,
0.895(15/4)

0.893(23/4)

I.&$ 13
207--8 1 0.890(15/4)

007
0.890(18)

Hydrocarbon

dimethyl-2--propyl-benzene,
a&P.85*.(a o r),

190 194
206-7

9700
206-8

206-7

183
1.525(20)

benzeneC IHI *Adds
Br readily. (13).

3-*Methyl--l-pheny1-butene-
C-tjHj&.- Na+Et0H g.

isoalmyl-benzene.(1a3). I+
HgO in aq."ether g. iodo-
hydrin wh. w. HgO g. iso
propyl-phenyl-acetaldeyde

1.5. -TrimethZLt,'2-ethyl-
benzene, CitHie. - Soln.
in cold fum. HIT03 g. 4,6-
dinitro-1,3,5-trimethyl-
2-ethyl-benzene, needles
fm. EtOH, M.P.=123**(*.5)

1-me thyl-- -[but one- ( 31)-m
X1 3-benzene, 011114*

319

No.
Boiling
Point
(00)

ISO
1.540(20) 1 3 Tetrahydronaptha1

ene, a, - Oxid. w.
HN3O go phthalic ac.( s).
Conc. HgSO4 colors wine
yellow.(195). Conc. HN0 3
g. picric ao. (445).

19508 (14) 1, 2, 4-Trime thyl--5-e thyl-
benzene, Htg. - ,X. Br
in presence of I g.needles
fm. EtOH, M,.?=218*.(Ao).

:Los
1.513(15) 2-.Methyl-5-phenyl-pentene-

(2 ) a CtSH-ta .

1*554(15 1,3-Dimethkyl--4[p2ropene- (4*
.y11-benzene, 011H1 4 -
Dibromide, B.P 9 151L3*,
d1in"1.545. (7k).

1#516(151 4-1-Methyl-2-phenyl-pRentene-
C), GkHia Na+EtOH g.

2-methyl-4--phenyl-pentane.

1.527(23) l"1ethyl-4-[ethoathenyll.-

so
206-7

206,5-
9.5

070203.
207-9

407
208-9

I



DIVISION B; SECTION I

Boiling Ref
No. Point Specific I

(C*) Gravity

no& so$0
314 208-9 0.8869(15/4)

mos
316 208-9

Polymer.
518 on boil:

ing'.
Abt92081

445
86
(11mm.)

4346
90-2
(18mm.)

209
209-10

P.09
209-10

2091
209-13

1.05
210-2

210-2

02.0
210--8

82
(9mm.)

0.9309(16/4)

3.05
0.890(16/4)

1.5$
0.884(27/4)

5al
0.892(15/4)

ractive
nd o
(n,)

Hydrocarbon

so&
lo 492 (n2-5) 2--henyl-eae iHa

1 .5-Dimethyl-2-n-propyl-
benzene, His.- Oxid*
g. ,4-dimethyl-benzoio
ac.(sos). 3,4,6-Tribrom-
1,5-dimethyl-2-n-propyl-
benzene, M.P.-m9*. (5 0 s).
3,4, 6-Trinitro-1,5-di-
methyl-2-n-propyl-benzene
M.P.-110 *. ( 5 ) 0

&47
1.615(16) 1-Phenyl-butadiene.--(1.3).

CioHip. - Leaflets in loe,
*#P*m+4.5*#(,&qa) - Htd.
at 150-50(&4g) or W.pyri"
dIn9( 44 a) g. "bis-phenyl-
butadiene". Reduced by
Nal. or Na--Hg in alc. to 1-
phenyl-.bnt ene (2) . ( 4,s).
G. two tetrabromides, M.P.
1151'0+760,(s

:1,-Dimethyl-4-n-qpropyl-
benzene, x# -

g. 3 4-.dimethyl-benzoio ac

i (0 5 - 3,5,6-Tribrom-
1 ,2-dimethyl-4-propyl-
benzene, M.P.=48*,(mog),

,2-Diisopropyl-benzene,
C S.AHJL' O xi d gopht hal-
,i aco . 9

l-Eth.Yl-4--t r-bUt yl-*
benzene, CiAHA+

1.*507(16) 2--Meth71---phenyl-hecene-
21CIAHI,&#-- Not reduced

by Na+EtO. os).

2-Methxl-5-phenl-butene-

1 1, Cnia

1.514(15) 1-Phenyl-pentene-(1),
. - Forms a solid

dibromide.(1.0,511).

32()

320

322

324

326

328

330



DIVISION B,. SCTION I

Boiling1
No., Point

(C*)

44
332 21.0-1

342

544

346

348

350

son
212-4

abt.212
4?7

74.5-
8.5
(19mm.)

47 9
60-5
(15mm.)

Saos
212-3

abt 415

( amm )

Specific
Gravity

Refractive
Index
(n,)

5' 445
0.950(0) n-Butyl-

O.893(20/4) .516(20) 2.-Ieth
ca

334 210-1

78
536 210-2

*i.s
338 211-02

a5,
340 2114

1.439(20T'

7.5M(/1)

2*4
1.550(nD)

1.538(17)

Hydrocdrbon

phenyl other.

--4-pheayl-pent ene41
Sol. in cone.

H1SO04 .(2 s). Adds 2 atoms
of Br.( 28 ). - Nitroso-
!chloride, M.P.1400*(&*3),

l--Methyl-a4- [butane-,jt)
yl]-benzeu, C21H&* Di*
bromide, B.P.m162-4*. (7y0 )

1 ,4-Dihydro-naphthalene,
Citaja. - Adds Br in
CHCl8 , w. cooling by ice
in NaCI mixture, g.293-
dibrom-1,2, 3, 4-tetrahydro-
naphthalene.( 1 ,). -
Frozen at +l155*(445).
Cf. 1 v. A, See I.2,A4 6 :n24.5-fi

1-Cyclopropyl-1-henyl-
ethene, C1.H p. - G. w.
a drop of cone. HAS04 a
golden ppt. wh. dissolves
in ale. w. color of
neutral litmus.(a).

73
0.889(20)

0.994(15/4)

254
0,955(19/0)

0.914(17/4) 87
benzene, C Ht

[Dimethyl-methylenel3
cyclo-pentadiene, "), -
Die thyl-fulvene",.
- Orange-yellow oil, 'T

4797
0.866(20/4)

0.864(9)
*of

47 9
1.514(20)

321

1, 1.2-Trimethyl-4-methyl-
ene-ocyclohexadiene--2,4+,
C1 0 H1 4 . - Rearrangement g.

isodurene*(47O).

,-Methyl-4-isoamyl bengene

IGisHiat- CrOs oxid. to

terephthalic acoe(ass) *

2-phenyl-hexene-(3),

CI 0H12 .

1910001,P

1,2,4-Trimethy -5-etheny



DIVISION B,* SECTION I

Boiling Refractive
No.* Poi-nt Specific Index

(C*) Gravity (nD)

352 213-5 0.958(17) 1.532

44.S
354 215-6

44* 445

556 214-5 1.080(0/4)A

goa l51
358 214-6 0.871(0)

364

566

368

370

372

214-5

214-5

214.5-
5.5

445
215-20

44
216-7

73SOS
216-8

i0so
218-7

174 174
0.867(23./4) 1497(21)

0.857(16)

HydrocaTbon 

Cyelopentyl-benzene,

n-Butyl. benzyl other,
GIIHIS0.

Resorcinol dimethyl ether
C.aIIeOp. - Vo*&w. .(4

1-U-Pro pyl~4.isopropyls-
benzene, CAH1 g. - Boil-
ing dil. HNOp oxid. to n-
propyl benzoic ac.+ tere-.
phthalic ac. (at*). - 10
pts. hy. + 20 pta, Br +
1 pt. I w. ice-cooling g.
2,5(?)--dibrom-1-propyl-4-
isopropyl-benzene, liquid,
wh. w. HN03(dwl,51) g,
2,5(?)-dibrom-so-dinitro-
1-propyl-4-i sopropyl--
benzene, fine needles fmi.
pet, ether, M.P.m 124-5*.
(s.).

1-Me thyl-2-.ethyl-4-i so-
propyl-benzene, C
Odor of cymene.(%74J*

ISO

0*86(19/4) 1*488(19) 2.a2--Dimethyl-li-Phen- 
butane, C

0.920(21/4) Isoamyl phenyl ether,
Q1iiip.

0,955(0) Methyithymyl ether,
C1 H1 pO.

7 31 190273806
0*.90 7(18 11544( nD ) 1-E thyl--4=[ aro-P one- -

yl-benzene,0 1 1 1 ., -
Dibromide, B.P.,m162-5*,
dlsmlw574. (7 3 )

87

0.863(20/4) 1.495(17) 1,3,5--Triethyl-benzene,
C1 aHis. - Cr03 MiXt. oxid

322



DIVISION B, SECTION I

Boiling Refractive
No. Point Specific Index

(C) Gravity (nD)

378 abt.217I
S13PBS31

108

380 218-9

480,481.
382 72-4

(9mm.)
40,42,

384 '101
(10mm,)

93
218.5-

20*5
w. dec.

219-20

219-23

- 7

374

376

Hydrocarbon

to trimesic ae.(s).
Br.+I g. 2,4,6-tribrom-l,-
,5-triethyl-benzenextals

fm. EtOH, M.P,=105-6*.
(g3.). Conc. HsSO4 +fum.
HNO8 g. bright yellow
needles, fm. d.II t0H of
2#4, 6-trinitro-1, 3,5-tri-
ethyl-benzene, M.P.=108-9*
explode w. ro htg.(0 3 2 ).

. 4)3
1.l,494(17) 2m-4-*Dinethyl.2..phenyl..

37
1.498

1.506(16)

1.503(20)

pentane, CipH g,

1,2,4-Triethyl-benzene,
CI&HIA, - Br+AlBr3+I g.
3,2,4-triethyl-3,5,6-tri-
brom-benzene, needles fm.

1-Phenyl--hexene-(),SHa

1-Methyl-4-[butene-44 ) .

y11-benzerie, of5r

a-eterde o poa-
diene-(l,2), Ocltiu.

0,874(15/

0.882(17/

0*890 16

0.889(25)

480,4a
0.900(20/j

48 0 f 4
0.935 (20

0.928(20/

0,861(20/

0.926(22)

0.926(22)

/) .526(20) -Tetrameride oftpropa--
diene-(1,l2) , Cjplljp, -
Normal type of allene
polymer.

98 93

4) A.524(20) 2-methyl..-4ophenyl-penta--
diene-23), nih14 -
Odor of 1eMons.(3). -
Na+EtOH g. 2-methyl-4-v
phenyl-pentene-(2). (.s).
Br g, tetrabromide,(9a).

108 i %s
4) 1.490(20) Hexyl-benzene, Ciahip.

433
1,4-Dimethyl-2-[propOne-
2 )-yl-benzene. C H

1*544(n 1,.4-oDimqthx!l-w-r[ropene-
I(it)-y7l I benzene, CMIHI&*

217-.8

217--8

386

390

392

323

s
4)

4)7
4)

4)3

4)



DIVISION B, aEOTION I

Boiling
No. Point

(c0)

384
394 220--1

a sit
396 220-2

483
398 130-2

(20mm.)
484

400 107-~8
(1mm. )

402 3389238

404
-73

220-1

3.,
220.5-

1.5

Specific
Gravity

0.864(15/4)

it 1
0.866(25/4)

48
0.928(20/4)

48
0.880(15/4)-

431

0.876(25/4)

0.896(18)

Refractive
Index
(UD)

534
1. 490(nD)

14492(25)

1.517

4 484

1.505(15)

23

1.501(25)

1*528(24)

324

Hydrocarbon

Dibromide, BP. 7 =163-6*,
'd1e8 .459,(,)

.--Me thyl-1-phenylpentan ,
Cipap. -D-formnodor of

Q ymfleflO n ! * 5 =+17,20#

Z-E thyl-3-phenyl-pentane,

1-Methyl1--cyclohexylidene.
. yZclohexene- SHA.

1-Me thyl-2-n-.pro pyl-4-
me thoethenyl-yclohexa-
diene- 2'.6, CI 5H -

DI+86 20*. (e 4)-Warm-
i g w. o3 soln, of HC1 in

i go 1-methyl-2-propy14~
4-isopropyl-benzene.#(**)*
Br reacts instantaneously.

,.5-Trimethyl-2-n-propyl
benzene, CjgHjA# - Odor

like mesitylene.(ss).
Oxid. w. dil. HN0 3 g. 2, 4,

6-trimethyl-benzoic ac.

- Soin. in cold fun.
1N03 go fine needles fm.
IIt0H, M.P.=93-4*(besides
a cpd. of M.P.=135*)(,3 8 )

1 .4-Dimethyl-24[butene-
2 -3l-benzen2.,C i.-

Dibromide,7M.P.575*.7a.

1 ,4- Di-n-ropyl-benzene,
CLSHI. - Boiling dil.
HNOS oxid. g. p-propyl-
benzoic ac.(0). -
Dropping hy. w. ocooling
into xs, Br go eso-dibrom-,
1, 4-di-n-propyl-benzene,
jxtals# fm. EtOH, M.P.=48*

(s7), wh. by soln, w*
warming in HNO3 (d=l.52)
g. eso-dibrom-eso-dinitro-
1,4-dipropyl benzene, M.P.

I - , - -- -- - - -- H -. - - -- - - -- - - -
I



DIVISION B, SECTION I

oiling
Point

iN4

408

410

412

414

416

418

420

422

424

Specific
Gravity

Refractive
Index

(nD)

Hydrocarbon

p --

221-4

221.5-
3.5

1.751
22-3

*bt. 222

28-30'
(50 mm.)

0.965(20)

0.899(21/

145*.(gs). - Soln. in
um. HN0 3 g. eso-dinitro-

1,4-dipropyl-benzene,xtals

tm. EtOH, M.P.=65*.(*37 ).

1-Methyl-4-1propoethenyl10

1.508(21) 1,2,4-Trimethyl-5-isopropy
-benzene, CI&IIIA.

2AMethyl-5phenyl-hexano,
Odor like cymene

1-Methyl-4-isopropyl-2-
ethinyl-benzene, C15 Hr4 . -
!Dibromide, B.P.4=150-5*.
(#4 ).*G. Ag salt.(.).

1.556(nD)

4)o 539

0.9/S0.3,

3104
0.888(17)

325

1-Phenyl-cyclopentene" (2)
or-(), CH
Immediately decolorizes
Aq. Br+KWnO4 . (4a4)+

n-Butyl-o-dresyl ether,
Ci1Hip0.

3t 5-Trimethyl-2-[propen
-.(21)"yl]-benzeneC-I&H- .
-Odor of turpentine.*(ss).
Unattacked by Na+EtOH*
(aee). -Nitrosochloride,
xtals., M.P.=146.5. (3O).

1,2-Dimethyl-4-[provene-,
73, 203

( 4 i) -yl]~benzene, Cz~a
-Dibromidt, B.P3.,=165-8*,
dla=1.591--(oys),

,5-Diathyl-2-i so propyl-
benzene, C~IBH&Qo - Conc.

I HOS04 + fum. HNOS go 2,4,
6-trinitro-1 S4iethyl-
benzene.(s~s .

1-Methyl-4-isopropYl2i
ethinyl-benzene,Cj&Hi.L

/

540
0.880(21/4)

1.75!
0.870(15/4)

74
0.898(10)

.43.
223-5

5451
223-5

223.5'
4.5

7314 03
224-8

224-6

abt.224
1.06

128-030
50 mm.)

426

I 1 0

716
1,527 n



DIVISION B,' SECTION I

Boiling Refractive
Point Specific Index

Gravity

34
428 225-6

40 22
430 225-35

432 225-5

78
434 226-8

78

436 226-8

438 226-9

440 1226-8

442 226--7

444 226-8

039
446 226.5-

7.5

abt.227
448 106m-8)"

(19.5mm)

0.869(15/4)

7

0.931(22)

78
0.890(19)

79
0 0897(18)

'43
0.933(0)

0.890(18)

0.901(18/4)

1.498(15)

1*543(UD)

1.523(nD)

1.535(20)

al
1.51(18)

Hydrocarbon

.l.hl2-n-ropl-4-so-
propyl-benzene, taHso.-

'Br+AlBr 0 g, pentabrom-v
toluen.

Di-ter-butyl-benzene(?),

l--Isopropy1-4-[2ropene-_,
4)yl] -benzene,.BaHa..

Dibromide, B.P.,gu169-72*,
d 1 8 J..512. (..,).

1-Methyl-4-isopropyll-5-
roanon-3)-yl]--benzene

CIMH . - Dibromide, B.?P1
=167-700, d 1a=l1432.(yS).

1 53-Dime thyl--4--butene--
41)b--y]-benzene, CiHi.

"Dibromide, B.P.sm167-9*

Ethyl thymyl ether,
C0tIit0. - At 560*-400*
splits to thymol+ethyl-
ene. (enl).-

1-Me thyl-4-i so ro pyl-3--
[propene-. (31)-.y1]--benzene

CipHIA,

3-.Methyl-1-pheny--Denltenl0
_Z), Oiamia. - Nitroso-

chloride, M.P.=151.(4jj).

1, 5'4Dimethyl-2-.[butene-
( 2 )--yll-benzene.C3sI~i.
- Nitrosochloride, needl-
es, MP-5*(o)

1.35.Trimetbhy-2[2 -
methopropeneo-2,t) -Y11-
benzene, 0 A# -AoCl+
hy.+30tNO go nitroso-
chloride, needles fm.

U- V4- ^ TT Iff 10 =1 RA*

(8ep).

3-Benzylidene pentane.

326

No.

SO S

3
0.894(19/4)

aSS9 839

0.890(19/4) 1.516(19)

II1-

I



DIVISION By SECTION I

Boiling Refra ctive
No. Point Specifio Index Hydroearl

(C*) Gravity (nD)

544
450 227-8 4-Phenl-hept

CAA.PM,- 1Witd
M.P.-ll2* w.

bon

Bne-(3),
rosochloride,
deo. 

Abt.228
07

96-7
(12mm.)

0.892452

454

456

051
468 232-3

551,494
2352-3

448
253--4

0.895(9)
225

45
0. 989 (28)

ass 589
228.5- 0.8 78(18/4)

30#5
45 1 4

229-30 0.89(15)

Abt.229
155

(10mm.)

170
Abt.229 0#844(20/4)

1 760
94-.5
(10mm.)

*so *so
229-30 0,916(17)

230-53 0.907(20)7

230-2 0.957

1,4-Diethyl-2-ethenyi-.
benzene, CISHle.-* Na+EtOH
g. 1,2,4-triethyl-benzene.
(97).

butyl-benzeneC-taHAo*.

4-I s opropyl-.1.[propene-
1 --ylbe nzeueC IIHjA

1-Me thyl-4- [ 4tmethoprop-
_ 4 -(t l) -benzene.

/. 5/9/6

1.500(18)

Ilya
1.503(20)

1.541(20)

246
1.521(16)

857i
1. 487(20)

4'4
1.554(34)

C1aHip.

1-Me thyl-4-isopropyl-2-
isobutyl-benzene,9

1-Ethyl-4-[butene-(44) -
yjbenzeneC . -
Dibromide, BP.a6 146-9*.
(73).

1-Methyl- 3-phenyl-c ye lo-
32entane - CL&Hj - De-

colorizes aq. Br+alk.
KMnO4 at once.(044). -
FMnO 4 at 1001* or Cr0
g. benzoic ac. (a4s).

Dimethyl--i soamyl-benze ne,

u-Heptyl-benzene* C.Haj *

0Anothole,0. -
See Div. A Sect. 2
No

327

1-Phenyl-hexene-(5)-

458

460

462

464

466

470

472



Boiling
No. Point

(C)

474 233-4

ass
476 233.5-

4.5

478 234--6

480 234-6

482 234-5

484

486

234-5

"4
235-6

Lbt.235
2175

121
(20mm.)

Abt.235
5217

88
(7 mm.)

454
255-7

Specific
Gravity

440
1.108(15)

Refractive
Index
(nD

"45
1.543(11)

11*009 (4/4)

17S P56
00 899 (15/4)

0.889(15)
Ori

-n o
0.892(17)

0.881(15/4)

Hydrocajrbon

'Safrole. C-aH. 0 .- Stronf
sassafras odor. 4 -
.P. after solidification

by cold, 11( 4 4S)-quickly
reduces a 1% neutral KMnO*

soln, upon shak. (44). -
Is violently attacked and
completely carbonized in
Test 907 w. cone. H 3SO*

("4a).e

1,2-Benzo-cycloheptadiene-
1,2), CIIH . -meOdor like
naphthalene. 73 5s).-Deco by
htg. - Adds Br, (as). -
Reac ts w KKxnO4 .(f5 5 )*

1,2 , 4'Trimethyl-5- [5.
iaetho-.propene- 5 )-l-
benzene, CIAHIA.

!1, ,5-Triisopropyl-benzene
CIgHag j- HN03 at 190-200'

oxid. gg trimesic aco(ass),

1..Is OtrOTpV14-04 1..MethO-
propene-.(4 -y11-bonzene,

0 IIp. - Aq. Br g.liquid
dibromide, (*54)9

l--Methyl-4-isop ropyl-2-n-
butyl-benzene, CLgj

Resorcinol diethyether,
C TaH One- M.Pa12*40*

5-Me thyl-2-phenyl-hexene-
(2). Ct HI. - Na+EtOH go
2-methyl-5-phenyl-hexane.

2--Methyl-4-phenyl-but ene
we). ne- (3) , Cmo

2a 4-D ime thyl-1--phenyl-
D entadiene-(1,3)_,C,.sHe.

328
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DIVISIOIT , SCT10 I

Boiling 'Refractive
Point Specific Index
(C*) Gravity (nD)

494 237-401

C
f

b

1A

238-40

238-9

0.905(15)

54(
0.944(20/0)

238-9 0.911(15)

ase se
239-40 0.890(20/4)

.240-50 0*920(201

Hydrocarbon

tr-Buty;,-hydrindene',
C~tAH&A-1- 10 ptas hy.+40
pts fum. HNOS+80' pts.
fum. HSSO4, (15fSO3)t WO
cooling g. odorless xtals.
fm. 11t0H, of dinitro-ter
butyl-hydrindene, M.P.m
121*, wh. w. 4 pts, fum.
HN0 3 +8pts fum. HgSO*
(30-40%S0 :) at 50-50 .
xtals. fm. EtOH of trinitr
-ter-butyl-hydrindene,
[.P.-140*, odor of musk*
80el

08..Butenyl-camphenylidene"
CISHo.

Phenyl-cyclohexaneCIL2IJ.
-Hot alk. MnO 4 g.benzoio

ao. (g8).- 1HN0(d=14075)
in sealed tube at 100-110*

g. 1-nitro-l-phenyl-cyclo-
hexane, needles, M.P.=

54.5-6*, beside other
produts.(R4 9 ). - Addn. of
KNO(dl.52) to hy. w. ice
cooling till dissolved
(140 c. HN03 per 30 g' #h
g. prismatic xtalso fm.

StOH, IM.P&=57#5-8#5**(S4q)

1.546(20) 1,2--Dimethyl4-[butene-
(4-t)-l]-benzeneC0jAHp.-

Dibromide, B.P.=155-7*.

(73).
.s9e

1.511(20) 1. , --Trireth1l-2-r23 -
methobutene- (2) -r-

benzene-Ester-
like odor*(430 ) -Nitroso-I

chloride, needles, M.P.=
185*.(a r)

HexahydrofluoreneCj.AH~tiq
-From French gas coal.
(4e).,-Violet fluores-
cence in benzene.(5S9). -
PolymerizeB on boiling.

(I59).35 pts. fum. INos,+
3 pts. cone# HSO&, +

329

498

502

504



DIVISION B, SECTI0N I

Boiling
N.O Point

f(1*.

Spec f ic
G1m,-4+v

Refractive
Ind'x

1. 1'

ira0viTy8nD

508 240- 0.9.38 (1-3/4) 1.all (13)

518

520

522

116
(16 1

240-3 1.001(19)

24 45
240-5

54,4
241-3

73
241-4

241-7

sa
241.5-

3.5

"56
242-3
(th.i.)

79
242-3

0.854(14)

0.935 (14)

Sao

73 73
1.527(20)

0.875 (23/4)I

0.893(14)
791

sn
1.498(23)

73
1,533(20)

330

Hydrocarbon

5 pts. glac. ACOH g. di-
nitro-tetrahydrofluore
none, light yellow amor-
phous powder fm. EtOH +
H20, dec. without- melting
At 95-100 (

!1-Phenyl-pentadiene.(I,3)'
Orf o, Xtalizes at -40.

*i)-Polymerizes on
standing to a thick oil.

!(M3). -- ,a+EtOH g. 1-pheny
-peten(2) (as).Adds

4 atoms of Br. (84) 0

1-Methyl-naphthalene,
'.- M.P."22*.(ao)
Picrate, yellow, M.P.
141-2* (457).

1 -Methyl-.x,x-butyl--benz-
Sue,'.C I. Hg.- HN0 8 -H 5S0 4

g. eso-trinitro-di-ter-
butyl-toluene, xtals. fm.

1OH, MoP.w152--3*.(*)

4-Benzyl-heptane, Ci4Haa

1-Methyl- 4-isopropyl-3f-
:butene- )ylw-benzene

_2. 4LHA+ -Dibromide,
B.Ptw 150-2*. (72).

Tri-ter-butyl-benzene,

1 3,55-Trimeethyl-2-isO-
amyl--benzene. CH .

2-Methyl-naphthalene,
Cu;Ho. - Pierate, M.P.m
116-7* .

1-Isopropyl-4-[butene-
4 ) -yl-benzane ,0ieAHi.

~Dibromide, BP.1oml52-7*

(73).



DIVISION B, ECTION I

Boiling!
Point

No. (c )

524

526

528

530

532

534

536

538

540

542

544

546

abt.
117

801
2451

(18 mm.
2414

246-8

sea
247-9

Abt.
247AS4,
245

(716mm.)
&A4

116
20mm)

S
Refractive

pecific Index,
Gravity AnD)

0.888(15)
- - -

242-3

Gas
243-8

*4*
243-4

44*
244-5

1so
244-5

abt. 245
1Z3(20
mm.)

ass
245-.55

0.89(17)
*so

ass
0.994(14/4)

0. 902 (19)

Hydrocarbon

1-Isopropyl-4-[butenem-
(4A)-yl]-"benzene,CioHip. -
Aq. Br.g. a solid di-
bromide.(*#s)

1-Methyl-3,5-di-n-propyl-
benzene, CIAHc. - Oxid.
w. dil. HNO3 g. uvitic ac,

444
1.563(15) cisiso-Safrle,cIQHIQOA.

Dimethyl oroinyl other,
0 TH.*O0 *. - Almost insol.
n aqc( 4 4 8).

1-Methyl-4-isopropyl-2-
Isoayl-benzene, Q sllaH.

1.569(14) 1-Phenyl-cyclohezene-(1),

6--Me thyll-phenyI-heptane
C2 Ih&Has*

3-Benzyl-hexane, CisHag.

*44
-r1*-f Propopenteue-(1) -

13--benzene , or 4--Benzyl-
hep tne- ( ,caga. -
Nitrosochloride , M.P,

Phenyl-cyclohexadiene-
C2.AH.*- Adds 2

atoms of Br directly.

Phenyl-cyclohexene-(,
C.12H-. -Adds 2 atoms of

l-Methyl-2-pheuyl-CYclO-

331

1.117(15/4)

;pentene- Y),C 3. lff .



DIVIION B, Y2QCTION I

Boiling
No. PoiIrt

(C.)

287
548 248-52

550

552

566

a
248-50

s4

Specifi
Gravit

Refractive
Le Index
y (n

0.958(22/4)7

248--9 1.123(15/4)
4441 444*

249-50 1.055(15)

37#588 37
249-50 0.888(16/4)

549 549
249.5.- 0,943(18/4)4
50.5

I so,am
Abt.250 0.930(13/4)

113--5
(15mm,)l

102-R
(9mm. )

5791 579
250-3 0,949(20)

250-1

Abt.251
,48

100-103
(9mm.)

1.008 (0)
age

9 5 4)
0.891(15/4)

Hydrocarbon

187
1.540(22)

1.574(15)

87
1.504(16)

549
1.525(18)

1*583(13)

.79
1,529(20)

1,528(15)

1.-Methy -3-phenyl--eyelo-
hexene-(4 or 5), CzaHyg
- Immediately decolorizes
dil. KMnO4+HCC1; soln* of
Br.(487 ).

4-Me th, yl-1-phenyl-penta-
dlene-,1.5), CiH1.

trans-iso-SafroleC0 1 HI 001

Eugenol methyl ether,
c 3 3.Hj.a a

1,2,4,5-TatraethZ1-benz-
ene, CI&Hs&. - 1.P.=+l3*q

CR8)' - Oxid. g. pyro-

M6lletiC baC*(87)*-Br 90
3,6.-dibrom-1,2,4,5-tetra-
ethyl-benzene ,M.P .-11*
(37) ; B.P*=325-300*4(8as).

1-.Methyl-3-phenyl-cyclo-
hexane, CH - L form
shows Dm .. 06.( 49).

3-Methyl-5-phenyl-.pentene-

C13 H1 . - Cone. HOSO4 go
1-phenyl- 3-methylpentine
(1) -01(3). (r .

cyqlohexen!-(1)-, Cj-His ,

2-Ethyl-naphthalene,
CjgIaIZ - Freezes in a
cooling mixture of -19'.
(291). - Dil HN03 oxid.
to p..naphthoic ac.(493).
-Picrate, yellow needles,

5-Methyl--l-phe nyl-pe nt ene

-- 1,C. Hi.- D f orm

shows (LgX5+50.3*.(a3e),
-Na+EtOH g. optically
active 3-methyl-1-phenyl--

332entanso(S3).

332

(2)--ins.-(C4),aor 5-Methyl-
o ne -ol-p~he nyl-p~e nt in-(),

.



DIVISION B, SECTION I

oilingI!Refractive
N6. Point Specific Index Hydrocatrbon

(C Gravity

487 48 487
568 103-6 0#862(22/4) 1.522(22) -

(17mm.)' ene-prolidene]~Cclo-
hexene- ()3,)C

570 251-2 1.008(25/4) 1.607(25) 1-Methoethenylanaphthal-
ene, C13H15 .

578 578'

572 abt.253 0.970(14/4) 1.545(14) Benzylidene cyclohexane,

07a C 3. -11A _
18
(20mm.)

574 255-4 0.887(20/4) 1.508(20) ,2,4etraeth l--benz-
ene, jHA&, - KnO 4 oxid

g. prehnitic ac.(*9 $)+ -
5,6**Dinitro-1,2,3,4-tetra-
ethyl-benzene, weak,
I0 m on yellow, transparen

prisms fm. EtOH, M.P.M
115*%(39e).

X08
576 253-4 3,4,5,11-Tetrahydroace-

phthene, C-Cjp.Hl -
Cpd, w. pioryl chloride,

....-8*-.-.Ja..). 9

I 4446
254 5

abt.256

118-9
(14 mm.)

abt. 258
east$**s
113-5
(9mm.)

1.021(20/4)

0.895(14/4)

0.940120)

1.550(10)

see, sa
1.527(20)

- Br in HCCl g*

dibromacenaphthene -
tetrahydride-(3,4,5,l1),
xtals. fmo CoHe, M.P.m
1380 (see470,P57).

Eugenol ethyl ether,

13 5-Trimethyl-2- rbut-
ene- 21) -yl'benzene,

Odor of mesityl
- Nitroso-

chloride, xtalto., M.P#=
122-2.5,(s99)#

1,12,6--Trimethyl~14429A-10-0
tatrghydronaphthalenOL
IIrene", CI3HLA, - Cros +

fo oxid. to trioxdehydro-
irene, cf. Beilatein,1910,
Vol. 5, pgo 506.

333

578

580

582

,

-



DIVISION B, -SECTION I

Boiling
No. Point Specific

(c0)

584 257-9.5
w, sligh
dec.

06 rI r+0

588 130.5
(105mm)

.49
590 257-8

I 459
592 258-60

32.6

600

602

143
(20mm.)

sa
260-2

260-1

549
260-1

abt #261
2.63

116
(18mm. )

650
361-4

Refractive
Index

Gravity (nD

590
1.012(12/0)

.49
0.937(18/4)

0.960(25)
45*

0.970(14/4)

.49
0.937(18/4)

0.927(18/4)
as

1.010(20/4)l

334

54,
1.524(18)

Hydrocarbon

l.*Ethyl-naphthaleneACiajHis
4Picrate, lemon-yellow,
M.P.=98*.( a I) -Much Xe.
Br g, x,x,x-tribrom-1-
ethyl-naphthalene, fine
white needles fm. ether,

.A. _.

:9:b rr g - mla h c e et

1 e %4. a 1w a

'-3.4-Phenyl-ethylidenel-
cyclopentadiene-(2.4) ,-

fulvene." C AJ.. -Red oil
w. odor of azobenzene.(9 . 7

1..Methyl-3-cyclohexyl-
benzene, C H:A. --Htg. w.
dil. HNOs (dw1.080) g.
isophthalic ac. (.4.)

1.555(20) 1-Methl-.3-henyl-cclo-
hexene-12 or 3 3. CIjAHIr -
Nitrosochloride, M.P.
124-79 w. dec*(*iS)*

hexee- )-yllbanzene,0
Ad Adds Br(G6 ).

Dil. HNO 3 g. terephthalic
ac.(e.

1*541(14T 1--Phenyl-.l-cyclohexylj dene
-ethane,- i2 a

549'
1.523(18) 1-Methyl-4-cyclohexyl-

benzene, CHtis*- ltg
w. dil. HNO3 ( d.=1.080) g.
terephthalic ac. (.4,),

las,
1.521(18) .3-Methyl-.1-phqnyl-hexene-s

2-Methyl-diphonyl, Ci Hia.
o-phenyl-benzoic

Af. A -& I



DIVISIIN B, SCTION I

Boiling
No. Point

604

Rei'raotive
Spe ci fiID)
Gravity (D

0.849(15)
so

261-3
Iu.c.

115-7
(8 mm.)

104
(8 mm.)

111-3
(11 mm,)

467
121-3
(10 mm.)

al 5
115-6
(10 mm.)

262-3

480
147-9
(15mm.)

3s
262.5-

4.5

47
1.006(15)

06f, 90?
1.018(16/4)

303

170
500(nD)

130
1.618(16)

Hydro oqrbon

a tahydrophenanthrene,

4.rijhyA. M.P. abt .-4@*

n-Oc tXlH-benzene,! ,Hp -

Freezes at -7%*.s .0 *
KMnO4 oxid. g. benzoic ac.
(goJ). Treatment w. fum.
HNO3 in the coldfiltratio:
of m-nitro cpd.+htg. of
filtrate g. xtals. of p-s
nitro-octyl-benzeneby re-
Xt aln* fmo Et0 H+s ublima -
tion fm. m-nitro cpd. (m-
opd, comes over first,
then onIstrong htg.the p-
cpd4) yellow needles,
,M.P.204* (*o.).

1-Phenyl--ootene-(7?),0sa

13-Phenyl-octene-(C4) ,

2-Me thyl-3- iso propyl-but--

2-n-Pro yl-l-phenl-pent--
'ene--f) C 1 4 jaO+

1-Fl 14,&Dimetho--l 3-methyl
eno entine i ) 1-mbenz-
:one,#1Ha

l-, -Dimethyl-naphthalene,
C__Ha._" Picrate, orange-
red needles 'M.P.=111-2*
(1140* (6701.

1, 7-Dimethyl--naphthalene,
jCi&Hjq.- Picrate, M.P.=
123*.w(,*)*

3,4-Dimethyl-naphthalene,
CipHIs_. X-X. Br g.x,x,x-
tribrom-1,4-dimethyl-

l1nunhthAlee11. realea- fm,

608

610

612

614

616

618

820

335

0.879(20/4) z



Boiling
No. Pont

(C*)

624

626

628

630

632

634

636

638

640

642

DIVISION B B, C 'TION I

Refractive
SpecifIc Index

Gravity

1.057
993

143-4
(25mm,)

287
135-a8

444
263-71

P264-5'

s08!
264-6

309
265-7

265-6

020 I

395
124-6
(20 m *.)l
110-2
(Soo)
(10 MM.)

139-40.5
(9.5mm.)

482
100.
(8 mm.)

Hydrocarbon

(nD)

C HC 13, p. :e? 8(30) crve, ' n'eede

11-Ethinyl-naphthalene,
CIAHm. - G. test 906.(093)
-HgS04 g# methyl-c-naphthy
-ketone * (3 ) -isHgO in aq.
ether 9. r*-naphhyI&cetQ/de>yde (297).
4-Yethyl-dihenyls, )..O).

-Frezesat (2*)-(-30).

308
1*549(17)

1.015(27)

1.055(20/4)

308
0*977(17)

293
0.990(0)

82 0
068-3(16/4)

0.873(17/4

342
0,880(16/4)

481
0.858(20/4) Trimeride of 2-11ethyl-

butadiene--(2,l)CisH'. -
Oxid. w. benzyl peroxide

g. CjisH40s, m.qTP.w49* f
BPie=137*.(4,X) a.1MnO 4
g0 taln.cpdo, C12-.1P.=
120-20+ketonecleisola

336

310
1.492(15)

89,5
1.498(25)

1* 518 (16)

487
1.487(20)

iso-Eugenol methyl ether',
C 1 1 H1 4 0..

Phe nyleyclohexylethane.
C14HAgo

1j-~roene.-
naphthalene', CjLHIako -
Boiling ale. KOH g* 1-
propene-'(1.)-y.)-naphtha1

ene.(609 )i

2FIsopropyl-naphthalene,
Ct5HFt, - Dil. HN03 at
170* go P-naphthoic ac.
(293).-Picrate, lemon
yellow needles. II.P.=
89*.(89.).

1-Isopropyl-4-(43-metho -
pentyll-benzee, C 1 5 H 3A,-

D--form shows [a]" 15 +1*5.9.
(sio).

2, 6-Dimethyl-4-phenyl-
heptene- 15)-, 0 --m"
Adds Br easily.(aqt).

I-Isopropy-4"W 4 -metho-
pentene--44).-yll-benzene,

*0

C-ir Hm .- D.-form shows

LM1D3-0 +41. 89O. (34dt) .



DIVISION B3, OBCTIIT I

Refractivei
Specific Index Hydrocarbon
Gravity (nD

- 1 ______

481
644 108-10

(17 mm.)

846

648

650

652

654

656

658

660

662

480.84
1.528(20)

a8 38e
0.895(17/4) 1*528(17)

0.887(0)
82.2

400pi4. I
1 31-2
(/0.5-.f)

se8
152
(9.5mm.)

3111
Abt.265

1450-6
,g,5 mm9).

Abt.267 1
213<

130
(20mm.)

.4,
267.5-.

.5

.4
268-9

808,381
268-70

4437
269-70

1.503(nD)

1.5 57(D)

.P * l:L2-*, whose semi-
Oarbazone, M.P.286%*(..z).

rimeride of Pentadiene-
jm C i, AsHLA.n

Pentameride of propadiene-
, 1P. x CI.AHS0.

,7-.Dimethyl-1-phenyl-oeta-
diene-,l Ix).OIAII&A. - Br
both adds and substitutes
in the cold.(,oa e - L-
form shows []17=5,.11l.I )

iamyl-bnene, 

3, 7.Dimethyl-l-pheanyl-
octene-(5,6, or 7),C aH&.

L-form shows [cL-D2k

1 henyl-penta-
di one- 1,3), i~a
Turpentine odor* .( . ). -
Na+EtOH g. 3-methyl-l-
phenyl-pentene-(2) .2.).

o-TolylPhenyl ether,
M.P.w21.5-2.0*.
Boiling w.KMnO4

soln. g, phenyl ether of
salicylic acid. (,&4*)*

1.568(15) 12"Methyl-5-isoprjopyl-di-w
phenyl, Cisliis

308t,314
1.576(20) .ld-Diphenyl-ethaneC4RI4

Solidifies in freezing
mixture and melts at
ordinary temp.(sja)..-CrO 3
oxid. g. benzophenone.(s1

444
1.623(14) Methyl-c-naphthy1 ether,

C1Hio0. - Go red xtaln.
cpd. w. piria ac, -
Split by conc. HClat15O*.
(4.2).

337

Boiling
No. Point

(C 0) 1

480 f 48
0.950(20/4)

408a
0.884(12/4)

0.959(19/4)

348
0.978(15/4)

171?5#304
04988(25/4)

443
1.096(14/4)

I-



Boiling
No. PointI

(c*)

505
Abt*269

148
(20mm.)

iAbt.270
76

124-6
(14-6
mm.)

Abt.270

110-20
(10mm.)

310
270-1

270-2

Abt.270

270-4

DIVISION B, -SECTION I

Iefractive
Specitic Index
Gravity

0.973(12/4)

0.900(21)

104
0.912(17)

539
0.884(17/4)

0981
0.948(17)

0.959(20)

Lm- .6- V I * V

271-2

271.5-
2.5

-T-w lfw .. #-Vww q

0.875(17/

SW

"qm i m"wV;W itv1l

. (nD)

as
1.551(12)

589
1.514(17)

318
1,9528(17)

1,547(nD)

4)9 .4 09
4) 1.497(17)

Hydro carbon

1-BenzyX-cyclohexene..( 1
or Beumlidene-cl1o-
hexane, or probably both,
O15 H1 m.

2,4, 6-Triethyl--l-ethinyl--
benzene, C,;LJ.A- G.
yellow, amorphous, Cu
salt. ().

benzene, QxxH1 5 ,

2, 3-1-DIme thyl-dipRhenyl,
0 1'nl-4 ,

1 3,5-Trimethyl-2--[hepten4
24)-yli-benzone,Gi*Hse

-Faint odor like mesityl-
ene.(Asg). - G. a di-
bromide.(09) .-Nitroso-
chloride, xtals., M.P.
1600 w. dec#( 08 9 ).

l-Sthyl--phenyl-cyclo-
pentane, C2.aHr.

1-Methyl-3-benzylcyelo-
hexene-(2 or 3),;iC&iA.

i2-Me thyl--11,,2--tetra -
2henXl-proiane, CpaHts.

1, ,5-Trimethl-2~n-hepty.
-.benzen C aHit.

W41DW IV

+tz2L4i- -ez(nr

338

668

I- A I



DIVISION B., SCTION I

Boiling Refractive
No.. Point Specific Index

(C*) Gravity

684 272-7

Abt.272
128
(16 MM.)i

272-80

ass
690 274-5

Abt.274'

L20-2
(l2ini.)

274-5

'4,
274.5-

5.5

309
275-8
M.P.
Ppolym.

Hydrocarbon

819
1.031(0)

.5/4
0.925(12/4)

0.879(11/4)

339

686

688

692

694

696

698

3--metlxyl-diphenyl, CI Him
-KMnO4 g. m. phenyl.
benzoic ac. (ego).

1*603(12) l-Phenyl-hexadiene-(1,2),
CHI. -_ Na+Et0H g. 1-
phenyl--hexene-(2)(*

2.41-D ime thzl-.di h nl
C1t&Hj.#-- CrO s+ e g* l
2-methyl-diphenyl-carbonic
acid-(4) and then tore-,
phthalic ae.(9O).-Br g.
21- or 5' -brom--2, 4-dimethyl
-diphenyl, fm. EtOH, M.P.=
95-50 cono.(qg0).-Br in
CSm go x,x-dibrom--2,4'-
dimethyl"diphenyl, fm.
E-.tOH, M.P.=156* coA**.(GSa)

1-Propyl--naphthalene,
CisH1 . - Picrate, M.P.
141-2*. (sos).e

2. 3-Dime thyl-5-phenyl--
pentene-(2)-inO(4),CipH1 4.

1.496(. " 7-D imeth ootyll]
1benzene, c IaL. L-form
showst [a] 0e:-h1.8 2*.
(gs,)+ - ~sable to KMnO4
+ Br. ( 8 5 7 )..--Uin. HgSO
(6%SOS) g. a sulfonic ac.

m-Tolyl phenyl ether,

1]--Propene--(ll)-yl3-
I naphthalene, jC1HIs. -
I+HgO in aq. ether +
removal of HI g.C0 OH7 .
CHMe.CHO.(30q).-Piorate,
red xtals., M.P.ml0*.
(4,').



DIVISION B* SLECTION I

Refractive
Specific Index
Gravity (nD)

388 388
700 125 1.014(9/4)"

(8 mm.)

702 275-6 0.997(18)

4 8 sa, 3 83t ,sa, 3 5
704 276-7 1.038(14/4)

.84
706 142-3-

(21mm.)

708

710

$s3
277-8

334
277-9

349
00896(20/4)

see
1.614(9)

48 sa, ass
1*610(14)

1.513(rSC

3 -'

Hydro ee.rbon

1-Methoethenyl-naphthalene
- I+zs. Hg0 In aq.

ether g iodohydrin wh. by
removal of HI g. a-naph-
thyl-acetone.(30 9 )6 - Pie-
rate, M.P.m91*.(*)

1-Methyl-3-benzyl-benzene,
C Ti . - Htg. w.Much NO(d.:/.

ngOppt. w. coid oher,
+ italn, fm. EtOH g. a di-.
nitro cpd., needles f"-.

1, 1-Diphenyl-ethene, OjH&i&
-Na+EtOH g, 1,1-diphenyl-

ethaneo(as) - I + yellow
fgO+Aq. EtOH g. iodohydrin
Wh. by removal of HI g.
desoxybenzoin.( 3 3 4)+ Cr03
mixture g. benophenone.
(333).

i12-Diphenyl-ethene,"Iao-
stilbene C14ila. - Odor,
especially dil "bluten
ahnlichen",. ). -Htg. at
170..80 g. stilbene.(SS4,)*-

MnO 4 soln. in Et0H otg.
'MgSO4 g. benzoin.(.s&)o -
Br in ether g. principally
2370 melting dibromdi-
benzyl.(Xe 5 ).*'Xs. Br in

'CS2 in dark w. cooling g.
principally 110-110,5*
melting cpd.(sae).

Pentaethyl-benzeneC _Has*
-- Br in IXc g. 6-brom-1,
2,3,4,5-pentaethyl-benz-
lene,needles fm. Et0H,
M.P.- 47*50, B.P. abt*315*
( 3 X 8 ).-Dec. by fum. HAS 4

'to tetraethyl+hexaethyl
benzene.(44a).

2 -n-Propyl-naphthalene .
CiS.HiS --Picrate, M.I *P.
90-2 * as

Boiling
No.. Point

(C*)



Boiling
No. Point

(C0)
Specifi

DIVISION B, sCTIO I

Refractive
T-ndA A-J Hydroo4rbon

Gravity

443
277.5-

8.5

330saS3S
278.5-
80

388
716 279-81

Abt.279
277-8
(ass)
724mm.)

340
279-80

4'.
280-1

112-3
(8mm.)

3+-0

136-8
(11mm.)

2 42
280-5

720

722

724

726

728

730

732

734

281-
440
2

334
281-3

344

281002

335~s 
0.992(14/4)

4 38
1o004(24/0)

335#338
1,566(14)

1,587
338

p-Tolyl phenyl ether,
CjpHjpO.

I, -Diphenyl-propane,

1,I- Diphenyl-propene-(Z),

CisH. ie

2, 6-Dime th, 1-4-.benzylidene,

haptadien2.5, cHSw.

ter(?).But1y-naphthalene,
CHI* . * - HNOo-HS0 4 g.
trinitro cpd., , bromn-red
xtals.
at 50*
(840).
(340).

fiM. Et0H, ;sinter
liquify at 79-80'.

- Picrate, T.P.n986

2-Iso-Butyl--naphthalene,
- Faint

C - - -I. -
odor.(se).

~'
4 ~

T "~'"

0.99Z(15)

1.057(0/4)4

342.
1.537(15)

444
602(20)

1-Isobyutyl-naphthaflene,

i0ctahydroph nanthrene,
I* &H-V Liquid at --10*

Easily oxid.
without g. phenanthra-
guinone. (31&:).

1"Methyl--4-.on-octyl-benz-
ene C3.AH&e -MP.al-

T7T). - Oxid, w. KMnO4
g. terephthalic ac.(33).

Isthyl-%--naphthyl ether,
C-90HIS0, -_M.P.= 5 5*.

-ln-ButyL-naphthxal ane,
Cia~a, -Picrate, m.p.: 104-6(3s5)

.2-.Diphenyl-propane,0j15;

550

341

712

714

718

343
281-3

, -- - - IL--.
r-

14111.

I Q Il m
(nD)

i



DIVISION Bf SLCTIOI I

Boiling
No. Poin L Specif ie

1)Gravity

4,7~
736 109-11

(3 mm.)

045
738 282-3 i 1,012(20/

(282 at'
737)

8 34
740 283-5

3417
283-4

8481
285-8

284-90

3491
284.5-

7.5

07
285-6

27X
Abt.285
128
(6 mm.)

1.043(0)

0.939(20/

1.025
so

0.984(15)

0.986(17/

Refractive
Index

nD)

04,5
4)

665
1.560(20)

4 
67

0) 1.52.8(20)

3 7 1338
4) 1.455

1, -Dimethyl-2-isopropyl-
1-phenyl-butene-(6L.iH.,

Octahydrophenanthrene,

(-1*).343. -Sol. in
abt. in 15 pts. MeOH+abt.
10 pts. EtOH.(s4 s).-CrOs
in AcQH oxid. to phenan-
thraquinone. (35).-Warm
cone. H14SO 4 g, lst wine
red, then brownwblack
color. (3,s) .- Conc.H3 3SO4+
K*Cr2 07 g. green-black

g-n-Butylenaphtha1ene
014Hie. - Picrate, M.P.=

71-40. (sas).

3-Ethyl-diphenyly1,H4.E
-CrO oxid. g. rm-phenyl.-
benzoic acid. (347).

1-Methyl-4-isopropyl-3-
phnlccl-hAane,

"Phanyl-p-menthane"
C 1_HA '

xx-Dimethyl-dipheny1,

C I H, 4

2-Methyl-1,2-di phenyl-
propane., iH a

Fluorescent.* 4 e).

1,2-Diphenyl-propane_,
C 1 sHI 8 . - HN03(d.=1.075)
g. 3-nitro-1,2-diphenyl-
propane (besides other
products), prisms, M.P.=

153-5*.(330).

1-Methyl-2-phenyl-cyclo-
hexene-(2)?, 1C 0 H 1 8 . -

Absorbs Br energetically
g. violet color.(g'7P)*

342

742

744

746

748

750

752

Hydroearbon

i



DIVISION B,

Boiling
No. Point

(C*)

&42
754 167-8

(10mm.)

38
756 142

(20mm.)

147
(2 3mm

8

SI

084~

A bt. 285
136
(16mm.)

82.0
143

(22mm. )
379

126-8
$8mmo)

383
170

(42mm* )

758

760

762

764

768

768

770

772
s54

285-6

Refractive
Specific Index
Gravity (nD)

Hydrocarbon

1-Phenyl-2-o[2 3-methocyclO-

0.971(12/4) 1.549(12

384
0.972(14/4)

0.925(20/4)

1.555(14

1*587(20)

385s
)

38&
)

)

385 085
0.981(18) 1.453(18)

0.961(20)
385

314
0,957(16/4

&of
0.994(18)

1.021(0)

085
1 *541(20)

384
1.542(16)

'I

343

hexene-(2 or 26)l-v1-
benzene, CjHgos

3a-Tolyl.-cyclohexene.(l)

l--Me tjjl-4-phenyl-cyclo-
he~~ ~~~ xe.( ),CaHr.

denj-(i, Ci~a

Odor faintly of cinnamon.
(Rio).

1-1Ethyl-3phenyl-cyclo-
he xa d i e n1,23)_ , C j Hj &.

1-1'ethZl-2"benzyl-cyclo-
hexene-(2)?, C -
Odor of lemos s).
Absorbs Br w. blue
coloration. (085).

1-11e th 12-0-tolyl-c ylo-.
hexene-9(2)?, Covimm
Yellow licuid.(38S)
Absorbs Br a* violet
color.(5 8 5 ).

1-Methyl-4.-benzyl-cyclo-
he xene-( 3), r14 e thyl-
4-be nzylidene -cyclohexa ne,
or mixture of bothO1IjAL.

Phenyl-p-tolyl-me thane,
CIHj4q - Freezes at abt,
-30**(gS).#-HN03-HgSO 4 g.
prisms fm. HCC13 or CHO,
MPh=160--o*l(ls-) e

la~eyl-l-p-toly -ethene,
C 1 H1&, -I+HgO in aq.
ale. g., let, iodo-
hydrin wh. by subtraction
of HI g phenyl-p-xylyl-
ketone. ( sr) .

385
158-60
(12mm.)

884
180
(30mm.)

352.

*P-

SECTION I



DIVISION B, SECTION I

Boiling
No. Point Specific

(C) Gravity

774 285-7 1.009(18/0)
3so 097 1 s035

778 285-6 0.978(16/0)

057
778 Abt.288

286-7
(713mm.)1

286
(716mm.)

as. $885

286-8

358w 385
286-7
w.slighi
dec.

380
784 288.5-

91,5

419
786 157-8

(13-314
mm.)

419
788 139-41

(18mm. )

790 Abt.287
138-43.
(10mm.)

792 287-8

0,975(16/0)

*58p $35
1.030(18/4)

380
0.959(20/0)

419
0.980(15/4)

275
0.974(18/11)

344

Refractive
Index

(nD)

558
1.587(n1 8 )

( ss
1*56 ( nie)

1.554(n

358,p3
1.592 (1

1.527(2

355

.8)

35

Hydrocarbon

1,_2-Diphenyl- butane, C-HA

1 ,1-Di phenyl-2Wr-. et hyl-
propane. CI-A lav

5, 5'-Dimethyjldiphenyl,
- By long cooling

at -160 freezes to
xtaline mass w . M.P.m5-7*

- Cros mixt. g,
isophthalic ac.
Cone. HN0 3 +Conc.*HIS04 at
abt. 75* g. 4,4'-dinitro
cpd., faintly yellow
needles fm. Et0H, M.P.m2281

,lass).

1,l-Diphenyl-butane,C 1pHip.

8) 1,1-Diphenyl-buteue-(1),
- Na+Et0H reduces

only wo difficulty,( 8 s).

160

0) "Phenyl--dihydroi nene"
Cj8 Hpp- Sat'd.

,49 character.( 36).

1.554(n 3.)CiAHoc from phenyl fenchol
-D form shows [a)]3-5=+O,60.

- Does notDadd HBr
in AcOH.(41 9 ).

CiaHg from phenyl-fenchol
- M.P.=l6-7*. ( 4 ) . -D-

form shows [a)18= +22.60*.

(419). - Slowly adds HBr
in AcGH soln, g. cpd. M.P.
=115-6.(619).

1,7,7-Trimethy-2-*hux1-

"0-*Pheny.-*Caphenll

2- a2-Methoropene-(2t)-.
yl]-naphtha le ne, C I AH-g

I



DIVISION B, SECTION I

Boiling
No,* Point

794 128
(14mm.)

X3
796 288-92

345
798 290-1

800

802

804

808

808

810.

812

104
Abt.291
110
(l0mm.)

33'?
291-3

292-3

son

ass
293-5

86 5
293 ,5-

4.5

294-5

294-5

0099
4131

Specifiea
Gravi ty

0.973(0)

1ts
1.045(20/4)

04909(18)

0.98
330

1.024(16/

104

0)

083
0.985(19)

34 4
0*974(20/4)

Refractive
Index

(nD)

1*546(20)

1 7 2
1.570(20)

1,596(nl&)

mu I ... ~

3I~

5-Methy
hexahyd

Decolorizes neither Br
nor K lnO 4 , (tj 1).

2-Isoamyl-naphthalene,
CisHiM# - Dil. HN0 3 at
1700 g. p-naphthoie ac.

(ss,-Picrate, 1.16Mon',
yellow, .P.ll,* (a 8)

Hexahydrophenanthrene

T t.5 - Sol. in abt,
15 pts, MeOH + abt. 10
pts. Et0H. (s46).-Sol. in
warm conc. HSO4 w, brown-
black color, in presence
of KuCr5 07 wO green-black
color.(3 4 5 )+'G. no pic-
rate."(s s). - CrO in
AcOH oxid,(s4 s).

l-Ethyl-4-ethinyl-benzene
C2.Hjjo,- Odor strongly
like anise.(1o0)4

1-Phenyl-l-[14-metho-

p2henyllkoethaneCislis.
Oxid. g, p-benzyl-benzoic
ac.(336)0

1,1-Diphenyl-2-methl-
en n 8H18propene-(_1 ,14"16-t

1-Phenyl-.2r-_4~ethophenyl
-ethana, Cj H a Blue
fluorescence. (iSO)o

1,-4-D imethyl-2-benzyl--
benzene, CISHi.

-Ethyl-4-benzyl--enzene,
CgHLA* - Oxid. g. p-0
benzoyl-benzoic ac. (3a'a)o

1,l"Di-p-tolyl-ethane,
CjgHia* - CrOs mixture

g. di-.p-tolyl-ketone+ p-
tolnvl-benzoic ac.(3o4)*

lydrocarbon

l-1,2 r,4,12, 13--
Iro fluore no .C -,Hl- s

H



DIVISION B, SECTION I

Boiling
No. Point

(C*)

300
295-6

442
295-8,
(th.i.)

366
818 295-6

So
820 A bt.296

822 296-7

387
824 29645-

7.5

834

836

969
298-
302

298-9

$76
184-5
(10mm.)

186
(11mm. )

187-9-
(10mm.)

3.S 8, 711
298-9

Specific
Gravi ty

1.036(16)

Refractive
Index

(n.)
Hydrocarbon

.;l5-D ime t hyl- 2-be nEyl-
benzene, CisHio.- Oxid
benzophenone-dicarbonic
42,4).*(s ).

0 94

0 ac,

Benzyl ether, 0141140. -
Htd. above 3151 g. benz-
aldehyde, toluene, +
resinous matter.(&,).

1 ,Dimtoyletane,
0181122.

38
0.964(21/0)

0.969(15/4)5

ass
0,979(21/0)

1.007(20NO)

1.551 ( 2L

367
1.557(15)

se
1.581(21)

0370
1.576 (20)

346

1,2-Diphenyl-butene-1),
- KMnO 4 in H SO4

g. benzoic ac, + EtPhCO4.3316)
Cf. Div# A, Sect, 2, ITo*
188,

2-.Me thyl-4,4-diphenyl-
butane, 3.2Ha - - Slightly
fluoreffeent* (,as)

I -Methyl~4~i sopro-pyl-2-

benzyl-benzene, CIiAIO

1,4-Dimethyl-6-ethyl-

naphthalene, C4HIeA

l,1-Diphenyl-pentene-(l),
oyHIA 2 -"Yellow f (MsA.

1,5-Diphenyl-pentene-(2),
qawflqa*

.,5-Di phenyl-pentene-(1).

o ,ao

1, -Diphenyl-propaneU ,
C i -Dropping um.
HN0 0 into AcOH soln. of

hy. g* x,x-dinitro opd.,
needles fm. HOC1 3 , M.P.=
1399.(71).-Dropping hy,

into fum, HN0 3 g. x,x,xtx



Boiling
No. Point

(C*)

838 178-9
(15 mm.)

3741
840 Abtv .3001

feel
842 501-2

484
844 206-8

(20mm.)

890
846 302-35

DIVISION B, SECTION I

Refractive
Specific Index Hydrocarbon
Gravity (nD)

tetranifro cpd., needles fm . HCC/ 3, n.-.-

13 3-Diphenyl-propene,
ikH-9. ~ H acinth odor.

T17).-KMnO 4 g. chiefly
benzoic ac., besidesother
roducts.(&1 7 ). - Br g.

liquid dibromide. ( 1&).

800
0.972 (21/4)

845 1$4
1.080(20/4) 1.582(20)

347

1, 3-Diphenyl-butane),

2,5-Diphenyl-hexene-(2)?.
CI~a~A, - Not reduced by
2Va+Et0H* (39).-Decolorizes
hot KMnO4 . - Slowly adds

atoms of Br.(9,90, 9 7 ).

1,6-Diphenyl-hexane ,CtIH&2
To identify,slowly drop

by. into 10 pts. HN0 3
(d=l.52) at -150 at rate oi
20 g./hr., let stand 0*5
hr. in ice, 2 hrs, at rm.
temp., finally a few min.
on Ha bath, + pour into
cold HzO; g. tetranitro-
diphenyl-hexane, needles,
.P.=90*, wh. w, Cr0 3 g.

2,4-.dinitro-benzoic ac.,
+ wh. w. alc.(NH6).S sg
a little mono-amino-tri-
nitro pd,+ p,pt-diamino -
oot-dinitro cpd., M.P.=
1240, + o,o'-diamino-pp'
dinitro cpd., reddish
yellow leaves, M.P.=150-10
+ wh. w. Sn+HC1 g. tetra-
in O needles ,I.P.138*,
E6 " 

"t**N low

needles, M.P.=213 5,who a
tetrabenzoyl deriv., M.P.=
1151, whose tetraacetyl
deriv., obtained by boil-
ing 10 min* w. xs. AcgO,
M.P*=270*, whose pp'-
diacetyl deriv, obtained
by htg, w. Ac*H ctg, few
drops HeQ for 1 hr., M.P.
167*.

2,7,9,10--Tetrahydrophenan-
threne , CL4A4s. - Br in



DIVISION B, ECTIoN I

Boiling
No. Point

(C0)

sea
848 302-3

40.
850 165-8

(1 3mm.)
399

852 .303-4

854

858

864

866

8165
305-4

858
303-4

88
139-40
(10mm.)

49 5
149-50
(12mmo)

39S
157-8
(8mm.)

se
304-5

35
504-10

Specifi
Gravit

Refractive
Index Hyd

y (nD)

345
1.085(20/4)

1.018(16/0)

0.946(16/4)

49 s
0.938(14/4)

304.
0.974(21/0)

0.999(0)

1 8 2
1.582 (20)

ro carbon

HC.Cl8 g. 2,7-dibrom-
phenanthrene+ small amtsa
of 9-bromphenanthrene. (9.1,
-Picrate, orange-red
needles, M.P.=105-68( 3 1D)

1-Iooamyl-napht ha lene,
CIsH&. *- Picrate, M.P.=
85-90 % ( 6,).

9 -Ethyl-fluoreneC gHj.

1, 4-Diphenyl-2, 3-dibenzyl-
butene-(2), 1. - Faint
violet fluorescence.(,g.)
-Absorbs Br w, formation
of cpd., M.P.=188*.(3qq).
-Fum. HN0 3 at -4* gwhite
needles w. green sheen
fm. COHE+Et0H of tetra-
nitro cpd., M.P.=1568 wh.

F dec. by exposure to sun-
light or on long standing.

xx, x,x-Tetrahydro--phenan-
threneCHL -..

4* -Gives
no picrate' (3 5 ) .

358
1.593(n.8 ) 2-Methyl-1 ,3-diphenyl-

propene, CIeAIIIA

1.580
388

1-lMethyl-4[methoethenyll-
5 phenyl6cyclohexane,

,CjIHIg, - D-form shows

3=+170* (888a)
495s

1.528(14) 1-Methyl-3-[ 54-isopropo-
phenyl]-cyclohexene-"(4 Or
5), CjpHpp.

1.W-Diphenyl-cyclobutane,

1,553(21) 1-Phenyl-2-benzyl-butane,
C.tH&0* - Fluorescent.

x, x-Dieth yl-diphenyl,
CjpHjp*

348

I I . I



BoilingI
No. Point

DIVISION B, SECTION I

868

870

872

874

876

878

880

882

884 I

(C 0)

40o0
305-7

381
Abt, 3061
165
(30mm. )

sea
306-7

402
307-8

419
152-4
(14-05
mm.)

16 19

(13-4
mm. )

41
166-91
(10mm.)

410
170-*1
(20mm.)

41.0
160-1
(10mm.)

418
153-5
(18mm.)

pe
Gr

Refracti ve
cific Index
avity (nD)

Hydrocarbon

t 1 -

400
1.043(15)

38
1.016(21/0)

4-2
0.969(15)

0.867(26/4)

Hexahydrophenanthrene,
;C4*13A- M.P,=-3*. -Pale
yellow.( 4 0 0 ). ~Easily
oxidized without g. phenan
thracuinone.(&0 0 ). - Br
in AcOH g. 2 italn, Br
cpds., one M.P.=150*, in-
sol. in ether, the other
M.P.= 1420 sol. in ether.
(400). - Picrate, M.P.=

e106*.(400)

.?, 3-Dime th 1-1-phenyl-
butad i ene- (1,j3) p, .L&H3.

sea
1.589(21) 1-Phenyl-2-benzyl-butene-

C 1ZHl.

1-11.ethyl-4--isoprZopyl-2-
1"or 3)-benzyl-benzene,
C- Oxid. g. benzoyl
~torephthalic ac. (40.).

1.547(19) 1,-3n, 3-Trimethyl-2-benz li-

heptane, C3.1"- . D-form
8hows [cQ)b=71.89 (in
ale. soln.),(4 4q). - 03 g.
benzaldehyde +fenchone.
In AcOTI or ether soln.
adds HBr or HC1,(419).

CjHXA from benzy-fenchol
Isomeric with No.

( 419) .

C ,,UzaH. from benz yl-dihydrc
carveol.

1 7 7-Trimethyl-3-benzyl-.

heptene (?), ,H. -,D-

form shows [a-D=+8*20 .
(I g),

1.499(27) 2,8-Dimethyl-5-phenyl-
nonene-(4).i-YHa.

349

400
1.580 (15)



DIVISION S SZOTION I

~ uf . ViVABoiling
No. Point

(C*)

0so*
886 308-12

888

890

892

894

89a

898

900

902

904

Speci fic
rl-m w +-t

Index
(Y )

505

1015 (18/4)

so*
1.007(18/4)

1.016(15)

tool
309-10

4031
310-2

Abt.3101

154-6
(15mm.)

408
311-2

4607
312-4

405
313-4

373
178
(16mm.)

ma
190
(11mm.)

403

408

407
0) 1

970
0.973(25/4)

0.992(20)2a2

350

Hydrocarbon

1 n3,A4-Trime thyl--benzyl-
benzene, Cj&Hja4

- opropyl-4-be nzylN
benzen , C, 4Hlgk.- Faint

odor,(gogfl*

1, 3.Diphenyl-.butene- ( 2)
& 077or ( 1 7 -,"Liquid

DistyreneJ(AD2 I&)
C tH-t - Freshly prepared
has blue fluorescence wh.
almost entirely disappears
by long standing.'(4os),-
KLCr 2 07 mixture g. benzoic

ac( 4 0 3 ).-Br in CS& g* di-
bromide, needles, M.P.=
102*.(400)+ - HI+P g ,3-
diphenyl-butane, yellow
oil, B.P.= 295*.(404)0

p2henyliethene, GI Ha. -
Yellow-brown oil.(080). -
Picrate, orange--red, M.P.=

95-100*.(380).

,l2_,_6-Trimethyl-naphthalen,
C3aHL. - Odor of orange
blossoms.(074). -Picrate,

orange-yellow, M.P.=
122-3.(574).

'!l-Phenyl-l-1--Il**-dimetho-
,henyl]-ethan5, aLdh.
Faint luoresoenee.(.600

1,2-Ditolyl-propane.

1,1-Diphenyl-hexene-(l),
O 1 aHp .

370
1*575(18) 4--Methyl-1,1-d iPhe nyl-

pentene-(l), C1aHpp.
222

1.588(20) 1, 4-Diphenyl-hexene-(l_),
iaHggo.o- Oxid. w. KMnO4

g. benzoic ac. + phenyl
succinic ac.(s2 a).

uraviuky nuDJ

0.987(15)

0,970(20/

6.

I

0



DIVISION B, SECTION

Boiling
No. Point

(C0)

906 185
(12mm. )

40 5
908 164

(10mm.)

f4ee-

445
324-S5

Abt.326
165

(15mm.)

4771
Abt,327
162-4
(10mm.)

Abt,327
195-200
(40mme)

389
1153-5
(10mm.)

912

914

918

918

920

922

924

926

928

SpecifJ
Gravi

0.963(15)

Refractive
ie Index
ty (nD)

480 488
1*544 2

1

(
S

4

Hydrocarbon

5-Diphenyl-hexane CIAHIA

l-Diphenyl-hexane , ia<

-Phenyl-naphthaleneC 3H:
Feeble blue fluorescence

[*a,)* - Oxid. in alko
oln, to o-bewoyl benzoio
c. (44)9

-Methyl1-.isopropyl-2-
benzyl-bicyclo-[o0.2.3]]-,
C1,HAI. - By dehydration
,of benzyl-tanacetyl alcoho

1-Methvl-4-rmethoethenyl -
2-benzyl-cyOlohexene-(2 or
i1, CwHas. - By dehydrati
of benzyl-pulegol. (a77).

1,1,2-Trimethyl-2- phenyl-
cyclopentane-(4) ?,C.4kH A

I-Methyl-4-i sopropyl-1,-2,
5,4, 9,10-olioxahyd r o luo r ene
01,11*4.

1,1-Diphenyl-heptane,
CitH2A,. - II*P.=l4*.(as;),

1,7-Diphenyl-heptane,

.,7-Diphenylheptene-.
(2 or 3 or mixture)-, caHpjL

3,5.-Diphenyl-heptadieno-
(2,4), CiHa *. - KMnO4 g.
benzoic ac,+2tPhCO whose
semicarbazonel needles from
ale., M.P#=1760*.(s)

351

335
333.5-

4.5
078

207-8
(12mm.)

0i8
2l-3
(10mm.)

377
191-5
(20mm.)



DIVISION B, SECTION I

Boiling;
No. Point

(C*)

930

932

934

956

938

940

942

944

946

Refractive
Specific Index Hydrocarbon
Gravity (nD)

0.934(20)

104
0#873(17)

480
Abt.335,
106-7
(10mm.)
112-5

mail,
(14mm.)

Abt .5411
168-*75
(20mm.)

Abt,350
344-8
(714mm.

350-1

81
Abt. 3541
170-5
(12mm )~

Abt. 313
146-7
(15mm.)

316-7

316-7

10524(nD o1,, 9-Trimethl-ta.d-
r1*2*2 1-0 ) -te trahyr-

6-Methyl1-p henyl-he pta-
d i e ne- (1,.5) , C _1AH.,a

methophenyl-ethane.,
CLAHI&O

methophenyl]_-"ethans,

2 1 3-Dimet hyl-l-phanyl
1,2, 3,4-tetra-hydro-
naphthalene,"Methronol",
CISHZO. -Br in CSS
immediately liberates
HBr.( 4 S5b). - Oxid. w.
CrOs mixture g. o-benz-
oyl-benzoic ac., then
COg, AcOll, benzoic ac.,
+ anthraquinone.(,osb).

352

4s1
0,951(20/4)

4e S
322-3

naphthaleno, "lonene,
C_H___ - Oxid. w. dil.
alk. KMnO4 at ord. temp.
g. ionegenontricarbonie
ac., C.H0ay, (2 eS0 ), of.
Beilstein 1910 Syst.
No. 1570,

1*3,5--Trimethyl-2-ethinyl
"benzene , ni

Dehydrofichtelit,CIpH'a.,
-Blue-fluorescing oil.
( 4 3xs).-By htg. fichtelit

w.

Cuminyl ether, CA0HGA0.
Dist* w. partial dec. to
aymene+cuminic aldehyde.
(4 e j),*

1-Ethyl--2henyl-cyclo--
zentadiene-(2.4) (



DIVISION B, SCTION I

Boiling
No. Point

(C0)

948 280 08
(50mm.)

950 i164-5
(11mm,)

413
952 323--5

408
954 323-4

40,48
170
(10mm.)

38
323-4

asy
202-6

(20mm.)

205-6
(40mm.)

389
178-81
(12mm.)

443
325-6

956

958

960

962

964

966

968

Spe(
Refractive

cifie Index
Gravity

L

(nD)

412a
0.966(20/4)

480 41 8*03481
0,972(20/4) 1.539(20)

sea
0.981(19/0)

Soo
0.980(25/4)

8
1.559(19)

339
1,570(25)

353

Sa
18 3-5,
(13mm.)

Hydrocarbon

TetrahydroreteneC &Hggo

2, 2-Dimethyl-3, 4-adi phenyl-
butene-(3), CigHa.

1,1-Di -[4l,1 4 -dimetho-
phenyll-ethane, C. HAA. -
Blue fluorescence.(41 2 ). -

2,-Ph]envj--l ll-xi
methophenyl2-ethane7 a-.
Phe nyl-i-pseudocuy1'
ethane-, CI,H&O*

Hexameride of propadiene-
(1,2)L CSAH2 , - Nearly
odorless. - Oxid. g.
(COMH)g+CHS(COSH)g*(4 8 1 ).

,15-Diphenyl-pentane,
Cj,,Hg. --Fluorescent.

(Sea)o

Phenyl-O-xylyl-propane

2-11ethyI-1,4-diphanyl.0
buten-(l1,Cg,2H3Hg+

1-.r[3-Methopentadiene-
,,1 -711-na-phthalene,

1-Phenyl-x,x-dihydro-
naphthalene, OAtronoll"
CIAHI_. - CrO mixt g.
o-benzoyl-benzoic ac.(,13)

1-Benzyl-ind ene ,_C d:Is-g,
Condenses in presence of
IOH in TeOH w# PICHO g.,
l"benzyl-3-benzalindene;
w. anisaldehyde g, 1-
benzal-3 anisal-indene.
(81), G. yellow color w.

H 2 30 41 . (38 1).



No.
Boiling
Point

(c 0)

-59
970 175-8

(10mm.)

972

974

976

481
235-45
(18mm.)

440
217--9
(30mm. )

4509485
180
(10mm.)

$94,140
978 210-2

(20mm.)

980

982

984

986

988

990

450
224-6
(20mm)

S57
208-10
(8mm. )
215(s78
(12mm.)

404
192-3,
(10mm.)

409
152
(22m. )

434
186-8
(8mm.)

204-6
(10-12mm

DIVISION B, -'CTI01T I

Refractive
Specifio Index
Gravity (D)

459
0.973(g/4)

394, 430
0,989(13)

413
1.069(22/4)

404
0.954(20/4)

434
0.946(20/4)

1, 018 (15)

4,9
1.591(9)

Hydrocarbon

5-Methyl-2- [ -naphthylZ-
laexene-4
Picrate,
needles,

1 or 2), 2a.Q -
orange yellow
TA.P.=4G~7*.(44q)q

Diindene, aHloo " Stable
to oxid. agents.(431 ).

1, 4-.D i he nyl-he xe ne- (1).,

Cyc lohezyl-phenylmcyclo-
;C e 1ylo he ylNo]2me tne C1 oaa

- Fum. 1HT0 3 at 00 g& mono-
nitro cpd., M.P.=130*.

- Adds Br readily.
(435).

Di cyclohexyl-phe nyl-me t ha ni
i.,2Haa,*- Fum. HNO3 at
10 g. mononitro cpd.,
light yellow needles, I.?.

111*1(14, hl-

ethene, CIH.sg

1,8-DiphenyA-octane,CAH

2,7--Diphenyl--octane *CAOI-Ij

1-I.thylidene-,5-diphenyl-
cyclohexene-(),CQHSO# -
"LInO4 in Me5 00 g.
ir--benzoyl-butyri

p-phenyl
ac*(439. )

2.5-Dimethyl-1,6-diphenyl-
hexane, CogHAA.

1, 2-DiphenYl-4,5-endo-

3540-

wwxA

.F



DIVISION B, SECTION I

Boiling Refractive
No. Point Specific Index Hydrocarbon

(01 Gravity

*bhyles..-bicyolo.. .2.z 1
emane, Cap m.. Yellow-
kreen oil wo blue fluores-
cewe and unpleasant odor.
(40*). Br does not add(4 ,0.,
but, without a diluent,
*ubstitutes, liberating
EB. (4a*) eUnattaakced by
DnO*.(4 7 )

will be tfmu&t at the I top of page l W,

urn' I _____

992



Boiling
No* Point

(C*)

992 1217-20
(17mm.)

42
994 P235

(15mm.)

996 231-3
(12mm.)

998 2.35
(12mm. )

1002

1004

10061

1008

448
255-*8
(20mm.)

438
233-4
(21mm.)

'4,
396-400

41.4
236.5-7
(15mm.)

DIVISIOIT 1, 2JCTIO I

Refractive
Specific Index Hydrocarbon
Gravity (nD)

1,033(20/4)

0.862(11/4)
414

16 (
1.802(20) 3is-[phenyl-butadienela

"Dimer of 1-phenyl-buta-
diene-_(1 5)_," a a . -
MnO4 in MeBCO go benzoic
aac.+4-phenyl-cyclo-butane-
tricarbonic aci&(l,2,3).

9-Phenyl-hexahydroanthra-
cene,- Green-,
yellow oil whose solne. in
ether+0 8H4 fluoresce blue.

,9-Di honyl-nonene- (4),

1,g-Diphenyl-nonAne,C IHaa

1,3,2-Triphenyl-propane,

dhexahyroanthraceneCaiHas
- ol, in alo., 0o4,
ether, wo blue fluorescenco
*(4 8 ).-Picrate, yellow
needles, M.P.=120*.

12"Methyl-1l.1,1-triphenyl-
propane, CpHpmp-
Fluoresces blue.(43 a). -
Nitration g. 2-Methyl-ll,
l-tris.[4-nitro-phenyl]-
propane, ptals. fm. AcOH,

'M.P.=262-3* who g. the
facheine reaction of
Gomberg and Cone*(,4 3 )

11.l,--Triphenyethane,
iCaHjAq - Shows a violet
fluorescenee.(g&.).

1-Methyl-3-hexadecyl-benz-
eneCppH 4 .- M.P.'.ll-.2(a ,

355



DIVISION B, ECTION I

Boiling 'Refractive
No. Point Specific Index

(C* Gravity (nD)
~1 _____________________ ___________________

1010

1012

1014

1016

1018

1020

1022

0.868(9/4)

0,868(20/4)

356

Hydrocarbon

238*5-
9

(15mm*)

071
285
(50mm.)

'5
254
(17mm.)

240
(20mm.)

260-2
(28mm.)

43
246-8
(25mm.)

1O
262-5
(8 mm.)

l-Methyl-2-4iexade yl-benz-
ene, casa,-MP-8.
( aL4) .

1,2 ,4-.Tr iphenyl-.cyclopent-
ane, CasHes o - By long
standing small amounts of
needle-likk xtalso separat
(407).

1 5-Dimethyl-2-[hexadecene
-z 2)-yl1-benzeneCAeAcf

1,.12-Diphenyl.dodecane

1-me th 11-2,2 3, 5- tri phenyl-
eyclopentane, CS,4Ha&.
iee Div. A, Sect. 2, No.
to wh. this slowly goes
over on standing. (,43).-
"Straw-yellow liquid*(4 3 ),

1, 3-Dimethl-24,5-tri-
phenyl-cyclopentane,
Cp5HkA# - See Div. A,
Sect. 2, No.

1,14-Diphenyl-te tradecane,
CSBH2A*



DIVISION B

Liquid ydroearbons

Section 2

Aliphatic Ether$

357



DIVII0 B 3ETICI 2

Boiling
Point
(00)L

4

6

8

I
Speci fic
Gravity

(20-4)

,10.3

70.74

78-80

92

92-4

111-4

112

116-8

117.1

120

"12 01

122-2.5

123.5

134.7

.p. o fthe
OO-dinitro--
denzoate
Test 928

0.763 (0)

0.751

0.752 (20)

0.764 (18}

0.777 (0)

0.756 (21)

0.762 (lb)

0.799 (0)

Ether

I\ethyl Butyl Ether, Q5 H12

Lethyl .isocrotyl Ether,
C i10 I - ec. by 2-6 hrs
tg. 1400 w. 41 HSO,

giving IVIeOH + isobutyl
aldehyte.

Ethyl Iso butyl Ether,

Ethyl -Dutyl Ether, CH0.

Ethyl iLsocrotyl Ether,
U6H3.2 00 -- Insat. -Dec. b
htg. w. lcHSO, giving
isoDbutyric ald. end CaHOHI

Ethyl Valeryl Ether,
aI 4  TU. - -Td. W. 1 HaSO!
at 137-140* g. methylethyl'
acetildehyde + C 3 EOH.

Ethyl Isoamyl Ether,

Hexenyl Ether, l2,j20. --
011 w. very pungent odor;
i. aq.

Propyl Butyl Ether,
07 H 1 6 0.

Allyl Isoamyl Ether,

Sec. Butyl Ether, Cs%.80.

Isobutyl Ether, C8 H,90. -
7,-Yphthyl-mine addri.
prod-uct w. the dinitro-
benzoate, m.p. = 105.5-
6&50d (4) *

Glycol Diethyl Ether,

Ethyl Hexyl Ether, CH,.0O

358

ITo.

75.6

87-8

12

14

16

18

20

22

24

26

28



DIvrIS 01B SE7TIC 2

Boiling
No. Point(00)

32

34

36

40

42

44

46

48

50

52

54

141

140-1i

143-5

145

149.8

166

1V0.-80

173

173 0.

180

189.2

209

261

- ~Tp. a; __i

Specific 3 5-dinitro-
Gravi ty b anzoate Eth er

(20-4) Test 928

0.769 (20)

0.835 (25-26)

0.890 (0)

0.831 (15)

0.795 (0)

0.795 (0)

0.801 (0)

0.801 (0)

0.815 (Ol

64

62

60-1

47-6.5

Butyl Ether', C8H38 0.
ZG1Yaphthyl-amine addn.
product w. the dinitro-
benzoate, m.p. = 92.5.-3
(4).

Trimethylene -lycol Diethy
Ether, C7HI 6 0- -- Fruity
onor - i. aq.

Crotornyl Ether, C8H1,0.

Octylene Oxide, 08 H 40.

Methyl Heptyl Ether,
-C a H a0.

Ethyl Heptyl Ether,.

Diamylene Oxide, COH2 00.
-- Reduces ammon. AgFTO,
sol.

Methyl Octyl Ether,
C,H200.

Isoamyl Ether, ACOHO.
nfyo':1.408 6 Enaphthyl-
amine addn- product w. the
dinitro.-benzoate, m.p. =
104-5,. (4).

ItDiallyl" Ether, C,.H,,0.

Ethyl Uctyl Ether,

Hexyl Ether, CH 2,0. ---
aC.4aphthyl-amine addn.
product w. the dinitro.-
benzoate, m.p. = 103-40.
(4).

Heptyl Ether, Cj4H30. --
c-'aphthyI-smine acdin.

product w. the dinitro-O
benzoate, m.p. = 57-8.5
(4).

359



)D'VIIOF B SECTIOF 2

P p. of the
3pecific 3,bdinitro-
Gravity benzoate
(20-.4) Test 928

0.820 (0)
2

62

Ether

Octyl Ether, 01 ,H,0. --
,c-1aphthyl-amine addn.
product w* the dinitro-
benzoate, in-p. = 48-9.5*
(4).-

Boiling
eoint

(Ce)

291-7

360



2UiVI SIO4 B

Liquidoydrocarbons

Seation 3

Aoyclio acetylenes az polyolefines, ter.

penes, and cyclio unsaturated hydrocarbons

of all sorts.

Matel See Test 929 - 3.

361

B



DIVISION B

Boiling
No. Point Specific

(00) Gravity

1 18-19

3,4
28-29

28-29

31-2

13
32-33

4,13,1m4
33.5-34.

0.685 (00)

0.94 (13)7

,8) 12,12,14
0.682 (2 4)

R. fractive
Index

(AD)
Hydrocarbon

BM1AdI.3nlL -1-2X, .a -- Htg.
w. Na in ether g. Na cpd. of
ethyl-acetylene.(2) - Alcoholic
EDH at 1700 g. dimethyl-acetyl-
one. (2).

but-inlor(b.tanne -HCO (.
3,3-dichlorbutanone -(2) (5),*

3

5

6

7

9 12 d2
l.422 t20-) 2-Methy1.-butadigne -( .3).

"IsLQrw",.g4g -- Htg. w. dil.
ale. HC g Me2 0C=s=%fl.* ().
Dil. CrO3 oxid. to C0O, formic
ac., AcOH.( 2 0 ). - B0N oxid. g.
02H204.(20).- Addn, of 0HC1 or
HBr g. chiefly CH2=CHmC (Hig,)-
Me2. (a1,2as).-HC10 g.
C5Hi 02 Cl, M.P. 82 .( 4).
Does not g. test 906.(20)-
M.. abt. -120P (indistinct).
(24).. Anybm& free isopene
scarcely aifected by long
standin-6v. A013.-2 4-dinitro
benzene dlazoniU ohloride .

362

2-Methyl--butine-(3). jkIge -
CrOS in tube g, MO2COAcaH,
Me2CHC01H1.(7).- Shako W. H1134
(1.65) g. 1e C2 H.C0.Me.( ,,. -go
Htg. w. 4CdC3 or ZnCl2 at 150
g. same ketone.( 8 ).- Amuon.
CuCl g. yellow ppt. 49).- AN0s
(ammon.) g. white ppt., (g,
Test 906.- Na cpd. + 002 g.
isopr acetylene carbonic acid.
(LO 0,I9 ).-Quinoline HBr in tube
at 165-70 or sat'd. HBr at rm.
temp. g. 3-brom-2-methyl butene
(3) .( 2).

ZigUna. Peculiar odor
(718) - Insol. in aq.j easily
sol. in ale, or ether(7 1 6) -
Colors a pine splinter moist-
Oned w. conc. HCI emerald green
(718) - Cone* H10 attacks vig-
orously, g. brown resinous body
(716) - Malei anhydrad* g.
addn. epd., M.P.: 125 . (717)

1.416 (200 j 2-Methylbsbutnen.(11-= . (3

SIXTION 3



Boiling
No. Point

DIVISION B

37-38

27929980
37.5-38.5

I I

Specific
Gravity

11

131

Refractive
Index Hydrocarbon
(n __

cpd. I.P.=980 w. explosion,
orange-yellow xtals. (,5) -
Maleio anhydride g. 5-methyl-
cyclohexeno-(4)-dicarbonic ac.
(1,2 anhydride, M.P.=63-40.

- B.b.no.a above 410,
Teat 925.

This together with inethylene-
cyolobutane constitutes Gustav-
son' a "vinyl-trimethylene" of
J. prakt. Chem , 97; 93
and Zelinskii's "Spiro-cyclane"
of J. Russ. Phys. Chem. SoojL,.
1870(Ber. , 160) and Fecht' a
"spiro cyclane" of COA. ,104.
(aasa8,84)

1*377 (li)
M*P.m (-810.e).(27). a- G. Test
906.(").- Cu salt exists in 2
forms, red xtals + yellow
powder (or plate-like xtals),
(W), yellow form at 800 gives
red (2 both malt at abt.
l40 ( 8)j xtalln. frm. COH11 of
yellow form g. red; fr. CH1Cl9
of red form g. yellow (28);W
htg. dry yellow form in tube at
1500 g. Cu mirror + white
sublimate of di-t--butyl
diacetylene, M.P.u 130-1% (28)
of Div. A, Set. 2, No. 560.-
Oxid. w. alk. K Fe(CN) g.
above y. M.. 30-1e 0 + MosC. C2<
COH, B.P.in 176m80 .- 12 g.

C0 01 2 in Et2 0 added in 1 portion
to 40 g. Na acetylide (fomad
by Na in boiling other soln.)
at 00 + doe. w. Ha0 + extn. w.
Et2 0 g. tri [t-butyl acetyleny
carbinol, (63bC.(QC)3 8 001H,

O.P. n 102.50, sublimes in
vasmm4 characteristio eosin
red w. HOAc, and color similar
to that of AS00H w. 123004,(29)
ef. Div. A, Sect. 3 No. 1018 -
Di _3,3-dimethyl butinylj-Hg,

.mP~ 91-20, Test 926. (

363

27,29
0*.674 (15)

SECTION 3



DIVISION B SECTION 3

Boiling
No. Point

15 39.5-4005

369379389 i
39 '40

17 39.5-40.

19 41-42

Specifie
Gravity

0#678
48

0.694 (17)4

0.805 (18.6/4)

364

Refractive
Index
(nD)

1.409 (208

40
1*386 (17)

Hydrocarbon

-Ag salt dif ficulty 8ol. in alo.
+ G61l, slowly g. a silver
mirror from C6H. (28).- Na cpd
+ acetonep cpd. vol. we steam
4P* 102. wh. g*character-
istic color we AcOH .(2).

2-Ieathy1..butadian*-( 2.3) ,gm--
Does not g. test 906. (&j).-
G. an ozonide at -700 wh. w.
H20 g. COS.(43)ia- Hig. v Na g.
Na salt of isopropyl acetylene.
(1J). - Cr08 oxid, g. AcOH +
acetone. ("4).

Pentne-19 age--M.P.u

(-950),0(3--G.'Test 906 (
Cu salt + IS g. liquid triiodidb
(a). - Na salt (by NaNH2 in
C6 11, then removal of NHS in
vat.l + C02 g n-hexine acid,
B.P 1200;d(*-) 0.982,
n ( 18465. t Dipertiny
THgs 92.Pa18.5 A--9,
Test 926.

1.445 (l8.6)jygr1awRAana, -
Polymerizes at ord. temp. givin
dicyclopentadiene, (46) B.Pev24
7d), N.P. n 320 (47), ef. Div*A
Sect, 2, No. 74);G*. an Ag mirro
v. ammon, Ag soln. (4 8 ) -G.
addn. product vw quinone. (48).-
Pseudonitro site, CI1 H 2I0 8N4 ,
by nitrous gases + ether soln.,
yellow xtaln. flakes M.P.u380 ,
quickly dec. (
Nitrosochloride, C 1 0H 18O0N201 8 ,

by Am ONO + 41c. KOH, cold,

(0951) needles frm. EtOH,AcOH,
or acetone, begin to darken at
1000-( 51) lof ( W) and deo, w.
slight explosion at abt. 1420
(ao) - 54''(e).- N*gI g.
CH5MgI wh. w. 4-Me0C6HgCHO g.
pu-mathoy phenylfulvene, red,
m.pn 7 w. Bs Ph go diphenyl
fulvanol, CHU CH-HlinOHC-

A20, .?. = 3 son-
taneously dehydrated w. form-
ation of dipheny-fulvene, red
prisms, MP. 82 . ( ) -



DIVISION B SECTION 3

No. Hydrocarbon

32985'45
21 41a.5-42.

1 8 9 4 5 L5, 3
23 42-43

24

25 44-45

0.743 (15/4)'4

18945Es K
0.685 (20/4)

0.674 (15/4)9

0.689 (200)60

1.424 (l5)

JL89458 -R
I.431 (2w)

1.377 (1561

1.415 ?200)

Boiling Specific Refractive
Point Gravity Index
(C) (n)

365

Malei* ao. g. cis-endomethylene-
3,6 - -tetrahydro-phthalic
an., M.P.= 164-m (frm. -ligroin
ac., Kp. a 177-90, wh. latter
w. Pd + H g. hexahydro a*.,
M.6P a 160-10 L0 (10-01

smhyen-Guelabkmanagage --
Odor somewhat allyl-like (&).4
Reacts vigorously w. Br.(45) -
Instantly decolorizoEs EMnO4 .(45
N208 g. nitrosite, leaflets
frn. Ac0Zt, 4P. abt. 1400 w.
gradual de. of. Methyl cyclo-
butene (1).,45

X
Pentadiana-L1i), gjg -- Br.
without a solvent g. 1,2,3,4 -
tetra-bromopentane, U.P..1160.
(58, 5 9 4 5a).--MrnO g. formic
ac. + A cOH X5 1 .- Does not
s. 'test 906. (t).-al, iro
benzene-diasonium chloride g.
tp-nitro-benzene-ao-pip*ryleneJ
M.P. a 1370.,(25). - 0, p-
dinitro-benzene-diazonium
sulfate g. o, p-dinitrobenzene-
aso-piperylene, ?P. l w1W w.
do., beginning to darken at
1050 .(25).- Maleic anhydride g.
6-Methyl-yclohexene-(4)'.
dicarbonio ao.-(1,2) anhydride,

,P?. ! 620. o B.b.no.
470*$Vst 925.

Dimty-ut . --
M.e. M (-.1.2P).(5.

P WnAdin-Usa.f. ,g4 -- ppts.
HgCl2 frm, its soln. ('6).-
Br. g. tetrabromide, B#?4 P
1200, d 2.284, D (.2
1.592.(o. -HBr in AcOH at 00
g. n-PrCBraMe, 3.1' -62-30,
di 1.64$, nD ( *.' 1.503.
(.1).- Odor like garlicA.( 0 ).-
H230(4=1.84) at -100 g.
CH7*.GO.M.. (914).

I;



DIVISION B SECTION 3

Boiling
No. Point Specific

(00) Gravity

59 7516)
0.*775

4'9
S14/27 45-6

65
49l 51 0.702 (20/

0.713 (17/

0.688 (20/

9 41
55-56

70
59 *0-60eQ

87
35 61.5-62.5

63-65

64-6678
426

64.5-5.5

Refractive
Index
(nD

Pe421 t14)

o)

14) 1.405 (1 7'

37
0*724 (00)

0.770 (20/4)

0.849 (20) 42

71.
1.401 (aoO)

Hydrocarbon

)

1.423 (2&') 1,2-DimethIien e-ovlobutane.
I -- Readily polymerized.-
Obtained by polymerization of
allene.

Auwxanm -Ll1 . S 0 -
461

1.476 (20! a 1.1.4-etr:met1-
cvelobntadine- STga l "

b.p. is undoubtedly in error -
R.L.W.

uZqlon*ntDnf, 25. g -- es g.
ogiide (in hexane wh. w.
boiling H0 g. glutaric di-
aldehyde + glutaric aldohyde-
acid. (84,sxs)*

Pentadien -{2.3), g 8 -- Na +
0030 H2 GIFGe*0aes-C02H

i(see pentine ti)).(,).-Alc.
KOH go pentine-(2). (85). -
Does not g. 7est 906. (65).

Pentne- 2),gag -- M.P. (-loll
(69) - CrO ox. g. AcOH +
Et02H .(4 1 6 6 h- Dil. H2 504 g.
PrCMe .(J). -HC10 g.XeGOCCl
Z + n-Pr-Cl 2 -CHO .(68).- Br g.

MeOBr = CBr-Et. (59).- Does not
g. Test 906o (,j1967)*

Hpxadipne (1.5)1%-- Cr03
oxid. g. 008 + o. a2).
Dil. HNO 3 oxid. g. succinic ac.

(,73).-2.57 g. IinO4 + 1 g.
diallyl in neutral soln. .
hoemae tetr*L-(1,2,5j,6).f74)."
Br. g. tetrabromide who. after
rexteln. frm. pet. other M.P.i
64- 50. ?)

4-mehl-nen n.-(iT. jigg --

G. Test 906. (3)- Ppt. w.
al. AgNO3 , brilliant plates,
sol. in hot aic. (37).

366

,*-VIM

31

33

37

39

41

I t I I

)

e4) 7

4v

)



DIVISION B SECTION 3

Boiling Spe
No Point Gra

_ ~(d 3) _

43 67-69

45 69-70 0.725

?7 1
70-1

cifis
vity

Re fractive
Index

(nd

1.433(200)

18
(20/4) 1.438 (200)1

0.766 (18/4) 8

0.706 (22)7"

87
1.422 (180)

434
1.423 t22)

Hydro carbon

3-..jfthyl-oentene-(3)vs-ine-(1) -

2.3-DimethvI-buadiepa -(1.'a -- -1 -a . - -- - % - - 4F

A -- NsH g, 4-methyl-
peuit ne -()(7 LO).0

It

367

sato - r..= (650)(24)-
N0( (in cold ether) g.
nitrosate, needles frm,. CS 2S
M.P. = 72-30. (79), - Mn g.
formic acid, AcOH, pinacoline.
(00). -P-nitroa-benzene
diasonium abloride (aq.soln.)
g. cpd. M.P. a 1770.(3). -
0, p-dinitro-benzene diazonium
sulfate go cpd. explodirg at
1260. (2). - HBr in glac.
AoOH g. Me2CBrCMe t aHM, B.?P.
= 54-06, dgo - l.2201; wh.*.
HBr g. 30* CMe2BrCMe2Br,
M.?.u 173 fra, ether + 70%
C~M 2 BrCHIeCH2Br, B.P. 1 6 *5 W
88-9, dgo n 1.6065. (81).-MD
Htg, w. HaO + some HSO at
1060 g. pinacoline. (t7}.
HBr at low temp. g. e2G0=
CKejM2CBr, B.PO a 51-4O,
B.?. 8 0 = 144-8'(dec.), die3
l.254 vh. by shak. w. aq. 15
Na003-%-Me C(OH) CUeCHqq d a
0.8527, (s,2,whose monobbmide
(by HBr) in ice cold benzine +
gNH2 in other after standing
several days -- di-isohezenyl-
anilinoN(CSH 1 ) 2 ,Fa*
in rwat- form from MeOH,
M.P. * 5690. (82).- Maleic
anhydride g. 4, 5-dimethyl-
cyclohoxone-(4)-dicarbonic a8.
-(1,2) anhydride, M.P.m 78-9
(713) - B.b;rp. 385, Test 925,

1-Methyl- cyolonentens -42).-
1 64 - Oxid. w. 11nO4 g.

M-mwthyl glutari as.
4D:+ 59.o70 f d*form.g8 7 ).

4-Ma4thvsmpntadien - 1,2L,

i (



DIVISION B SECTION 3

Boiling

No.

51 70-7

86
53 170-71 1

91i
55 70.5-71.5

40984
57 71-72

~90
59 71-72*5

89999
61 71.5-72.5

92
63 72-73

80
65 72-74

103
67 72-74

9-
69 72-74

Specific
Gravity

Refractive
Index

o s
0.858 (18.2 )

86
0.731 (0/0)

91 9
0.752 (20/0) 1.425 t200)

40
0.721 (170)4

0.722 (00) 90
90

0.715 (16.1)9

92
0.776 (20/0)

103
0.714 (120)

1.402 ?l9o)

Hydrocarbon

Aion. oCu20C soln. g. siskin
colored ppt., CH7Cu +(H 2g (as
G. Test 906. (88).

3-Uethyl-nextadiana-( 2).
Qg0e.

2-kyslaprouryl-rante. -
KMnO4 g. acetyl time ylene,
B.P. a .112-2. , d
0.8993; nD(12) 124 (=:.
g. semicarbasone, MLP. *11020,
%H 1 1 %0N , Xtalises w H2o0 of
xtain.) + a hydroxy' acid,
GOoH(u)(oH) - igCH a2 color-

2
less needles, LP. = 75p5P
(forms a hydrate 200 H1 03 .H 2 0
M.P. 54- ). (.).- Alexejew,
J. Russ. Phys. Chem. Soo. L.
419 Chem.Zentr. 1905 II, 403
described this as MesoG ('2

Hng e-g(1). .g96 0 -- G. 'est
906 (g) NaNH 2 in boiling
ether g. Na salt wh. w. CO.
g. n-heptize acid, B.P..g 78 ,
doa0 1*00, nD (9d) a1458.

, Dihexinyl Hg, MP*
90-1* 5*(Test926).

2-mth31M*nA3.Ci&o

2-mth1-nentadiene-(2.),
C8HIO

MI=01- 2dAnnnA-(1-1

3-ethlene-tent.e- 41).Ce.w.

(impure) totrabro >A -
diacetylene B.P. abt. 800,(wl

2-mEthyl-butadirnai -(La),f2oan

368

I I I11-



DIVISION B

Boiling
No. Point

24,9594
73 17 5 . 5 - 6 . 5 1

96997
75 76-77

77 76-79

79 77-78

81 77-78,0

102
83 78-79

.11
78-79

110
78-81

78
78-83

Specific Refractive
Gravity Index

r. A A

0.722 (2o/4)

96
0.718 (160)

9
0.747 (16.3/4n

0.738 (200)

0.749 (13.501 0

0.720 (17 )
102,

0.758 (20/0)

110
0.78 (190)

0.825 (00)

Hydrocarbon

** 0

95,.?4 o
1.447 (20 ) 4-Methyl--entadiene-41,3).j

S68&o

2-Ifethyl-nentadiene-(L.3).-

8 14.-- Maleic anhydride g.
3,5-dimethyl-cyclohexene-(4).-
dicarbonic ac.-(1,2) anhydride,
M.P.m 56m70* (71..

98
1.454 (16.50) 3-MthV1--entadiene-(.l3)t

1.450 (200) Metho4thent-cxg1onroRane (!)

seiko*
100

1*488 (13.59, Hutatriong -(I,,) eg-
Gono. IASS04 polymerizes at
once to solid, absorbs 02.

102
1.430 (170 H0iana-i2, geg -

Totrabromide, B.P. 3  130,
d1 3 = 2.187, D (Ij) 1*585.
(grj4.-NaNH1 g. hexine -(1).

111
1.419 (200) 1,1-Dimethy1-cyclopentenp-{2).

-- Oxid. w, HNOs g. v
O -dimethyl glutaric ac. ( ).
Colors green by warming w.
cone. H2 804 . ( ).

110
1.436 (190) ?Ithv ene-cyo onentne. O.Hi

Oxid. w. KMnO4 at 0 g.
1-ethylol- cyclopentanol-(1)
cyclopentanone-( 1 1 0 ) -
nitroso-chioride dee. at
80-810, w. NaO Me g. oxime o f
1-idethylalcyclopentene-(1).
(10) -

Remains liquid at -600,(78).-
Polymerizes easily. (7 8 )-G.
Test $o (78).

+

86c

k;2AA-.L-.3je" k.

'SECTION 3

r-



DIVISION B SECTION 3

Boiling
Point

No. (00)

408107 90
91 80-81

58918
93 80,5-82

95 81-82.5

99i-8eT-6w

99 82-3

01 83-84

Specific
Gravity

104 08 07 104
0.840 (2614})

0*718 (21 4j

0.718 t26/4

0.718 (20/4) 5
9118.115 .6/4)

O0.814 .15.6 41

711

t

Hydrocarbon

RIfreative
Index

(nD)

08' 107 104
1.474 (200)

549 1
19446 210)

L-

1.407 (20) 2.2-Dimethyl-netinAI3,.W, . 2i

1.449 15.1 )
- Htg.w. HNOS in sealed

tube at 1000 g.little adipic
ac. + ac, of M.P.n137-90.(,16):
I + yellow HgO + H0+ ether
soln. g. 2-iodo-cyclo-hexanol-(

(i.rmaits, flakes.

370

Cyclohexsadiene-(1,3). Beg-
G. a dark red color w. conc.
1304. (044). - Br. g. tetra-
bromide, prisms, M.P.u'87-90 .
( 04). - Odor of leeks. 05
HNO8 oxido g. C2 H2 04 + succinic
ac. (106). - W. NHMe2 in cold
con. C6Hsoln. the dibromide
g. quant. A2-tetramethyl-
diamine-caclohexene, B.P. 1 0
9 05 -2. 3 B.P072e 219.5-2301
d! a 0.9201 chloroplatinate
blackens at 24 00, decomp.
259T600, .thiodide, .?.-
236% (dec.).( 1 0 8 )*- The pure
diene, treated w. Br in CHC1S
to exact decolorization g. the
dibromide, ZP. 1080, ih. on
further bromination g. the
tetrabromide M?.P. 87-80o.( g).
Kaleic an. g. addn. cpd., M.P.
1470. (718).

gaadilenm-(2.4, - Br.
g. dibromide B..P * 94 ),
tetrabromide, M.P.=1830,(mr--
Tetrabromide w. xs. ale. K0H .
dimethyl-diacetylene, M.P.n6
B.P. a 129-13&, (u), ct.
Div. A, Sect. 1, No. 109.-
laleic anhydride g. addn. pro-
duct, MP* 095-6 *( 7 ).

21.2-Dime1thy-nentadiene -( 3.4).
-- Oxid. w. KMnO, g.

H0G2 +MS0e O21H. 14 Na
at 1500 g. salt (yellow powder
of 2,2-dimepentine-(4) wh. w.
002 g. Me83C-CH 2 *C0 0*002 HB.P.
a 129.5-300, 4M.P, 48-9.50#
frm. ligroin. ( 2 )*

A



DIVISION B SECTION 3

B~oiling
Point

No. (GO)

103

105

40
84-857

78
86-87

m
86-7

efractive
Specific Index
Gravity(n

0.740 (210) 1.414 (2P)

Hydrocarbon

14P.n abt. 1500 w. doe. (.IpJ.-
Nitrosate by dropping 1 cc.
cono. HNOS onto a well oooled
mixture of 1 gm. cyclohezene,
1.5 g. isoamyl nitrite, + 2 g.
AcOH, needles, 14P.=1500 .
sudden decomp. (1)- Nitroso-
chloride, white xtals frm
other, 4F. 152-1530 w. dec.,
stable at rm. temp. ( 1 2 : 2 2 X-
Dibromide htd. 9 hrs. at 110-5
in sealed tube w. 6 mols.Nflea
in 18% 08H6 soln. g. 75% of
L 2-dimethyl-amino-cyclohexene
B.?.8 0 = 89-91.5P, B. r?25w
160.5-2 5'; hloroplatinate
prisms, 14.- 1850.; utethiodide,
needles, 1P.. 173-40. (Los).-
Bob~onoov- 194g)

Heie() Seogo -- L.
(-92 ).().-Cr oxid. g.002,
AOH, PrC02H .(1241- -H8g04.g
hexanone-(2) + hexanone-(3).
(12f). - Htg. w. Na g. hexine(1)

0.805 (20/4)a U kM4 I -,.O gSA in4P.
(-60).( 7 )-Stable in absence
of air. ,r7).- After a day it
no longer distils completely
from a waterbath, and explodes
by htg. to 110-1200 violently.
( 2.):' G Test 906.(78, 27,1281
Ca pd. w. xe. I g. -CI01.Q 8 .
;H2*CICl -(12-6 ). - Forms a di-
Ng deriv. wh. w. C09 g.
!OctadiindiOiC aC. (1200*

0.715 (22&j-- 1.425 (22= 2.-Di jthl-kntAdikn -3.
Htg. to 150-1750

partly rearranges to 2,4-
dimethyl-pentadiene-(1,3),
partly polym. to 1,1,2,2-
tetramethyl-3,4-di-isopropylideo
cyclobutane. ) - H + Pt.
black g. 2,4-dimethyl-pentane.
(WO)*

371



DIVISION B SECTION 3

Boiling
Point Sp

No. (CO) G

443
109 86-8 I0*844

Refractive
*cifio Index
ravity (nD

6 (16/4 1.495 (16t

1299130 0130
111 92-93 0.737 (17)

13191 32
113 92..93 0.729 (18.5/4)

115 92.5-93.5 0.734 (23/4)

186
117 93-94w

1899140
119 96-98

0.773 (19/4) 13

0.73 6 (23.94)

1.408 (17)

-Hydrocarbon

11.2. 2-TetrAmethv-3m.. di-

KMnO4 g. i,1,2,2,-tetrame hyli
3-isopropenyl-cyclobutanone,
B.?P.=o104-50, semicarbazone,
M.P.m229-300. ( 3 ).- Cr03 g.
(1e2 002 H))2 0 (443.-wThis B.?.
is undoubtedly in error. *=RL.

2-Methv1- 9xinm-L5). ggA %m
The K cpd. w. propionyl
chloride in other g. isoamyl
propionyl acetylene. ( ao).

82 0
U.424 tl7.3 2.1 M-Ezdis nadL1.: ,

1.439 (23

13ti918
1*430(9

Adds 4 atoms of Br. (i33).-~
Absorbs Oj frm. the air. ( t1)'
Nitrososchlo ride, C7 H1ONC,

needle s frm. dil. MeOH, M.P.m
75-760. ()

- 80% H2504 g. dirner,
014124. ( 1 )0- EtO8CNwNGO'-Zt
g. NNI-dicarb-ethozi.3-
dimethyl-5-methyl--tetrahydro-

ya Y i A a H Br
resinous products. (ji.
Maleic anhydride g. addn. pro-
duct, 1f.?. * 490

3 -ath1--qeh&a - D-for-
nanine. g --- D- form

show Lt. +7.670 - CrOS (136
or M0n4 ase) oxid. . In
miethyl-cyclopentanone-(3).

1.437 (l2390 A-Eta-Rendi n 2- , 1-2
Does not g. Test 906.(-.9). -
HBr in 45% AcoH g. Et28 BrOH,-
OI2 Br+3t2 0011mG. 2 Br .(9-). -
Na g. salt of -3-ethyl-pentine
(1). (140)

3~2



DIVISION B SECTION 3

Refractive
Index

No* (00) Gravity (nD)

714 714
121 96-40.723 (19) 1.428 (19)

97-99123

125

14681529
102-103

158

0.719 (24.*54) 1.427 4W0

(190)40 4 0o
0.o750 (:9) 1418 (19 )

40
99. 5-100.5

15101m103

101.5-10515

1*452 t2 50)

1,4411 (W)

1,442 (180)

1 ,14699
1.451 (_18)44691479 14 11441468 

133 1 102-103 0.802 (20/4)

Hydrocarbon

5-Methy1=haxIAiknE-(1.a2). I
ra--NaNH8 5-methyl-hex-
ine -(1). (71.4

2-Methv.1-b0zadienA-( 2d.4.flL 2
Garlic odor. ().

HGntinG -(1 j qL4 -- Ether
suspension of K salt + OH3COBr
+ 4 hr8. standing in freezing
mixture, overnight at 200, +
2 hrs. shak. g. n-pentyl-
acetyl-acetylene, BP ain=84-5
D4am 0.879; semicarbasone
frm. EtOH + aq,, M.P. =89-900.
(14). - EtMgBr at rm, temp.
1 hr., warmed till no more
ethane evolution + gaseous
HCHO + nitrogen for 4 hre. in
cooling mixture g. octine (2)
ol (1), B.P. 1 2 w99-104 0 . (14
H2304 (1 vol. monohydrate +
1 vol. H20) g. heptanone (2);
(148) 2,4-dinitro-phenyl-
hydrazone, 1.P.a880 .

Na salt + COS g. n-pentyl
propiolic acid - G. -est 906
(9,4 g) - Dihptinyl Hg. 14P.*
610.*(aI), rest 926.- Na salt
+00G g. Na salt of pentyl
propiolic acid.- ( . - .e.

3'mMethv-hexadiene-1,3), Sgg

1.2-Dimethyl--cvclonentene,0Ci
Probably mixture of Al,45, +
Methylene-cyclopentane.

1-44Et1hy1-cvclohexene'm 3) ,4II2-
Oxid. w. IUnO4 g. inactive7 3 -
methyl adipid acid (1 4 I 9 )-
D-forms showsldZ.j D 1 h .

Ifethviana-avyninhA-ranar 'q~a -'.

mn04 oxid. g. 1-methylo -
cyclohexanole(1) + adipic acid

(147) + cyClohexanone. (4).-
AcOH + HS0 ,&g. acetate of
l-methyl-cyclohexanol-(l). (14MI).

373

Boiling
Point Specific

0.741 (25/4)
150!

0.795 (200)

0.800 (20/4)

129

131

II I I I I

)



DIVISION B SECTION 3

--7 iling7
Point Spe

No. (CD) Gr
NO*,_ ___________ 4--

135 103-104

46 215611
137 104-105

139 105-106"

167? 6141 105.5-106

40 157
143 1106-107

* 18
106-107

107-108
99

107-109

1- 9
107-110

cifi
avit

0

y

0,792 (20/0)

6b)

5

46
0.801 (20/44

102
0.731 (18

0.827 (20/4t

0.765 (190)

18
0.731 (20/4)

0.763 (15/4)

0.774 (200)

0.798 (200)1

Refractive
Index
(n D) Hydrocarbon

Nitrosochhoride, C7H120NCl by
AN02 +HC1, plates frM. CeH6,
Me.P., slow htg., 1180; rapid
htg., 145 w. dec.-w. NaQme
or by warming w, N ac + AcOH g.
pxime of 1-Methylol cyclohexene

(M) (1"1,140).

45 (,513 .2-Dimethl-cyclonentene-(1)

1,4451170)

10
1.432 180)

1.468 (200)

1.423 (190)

1.453 t200)

98
1.461 (150)

99
1.44 (200)

159
1.443 (20P)

374

GJ4 -- HNO8 oxid. g. 2H204,
succinic ac., + opd. CH12 04 N2
I.P. 2020 .(154)- Nitroso-
chloride C7 H1 2O by H0l +
NaNO2 , M.P. 73-75 1 .5)9

Oxid, w. HNO 8 g3 dC-Iethyl-adipic
ac. (jL56a-pjub.

en3adi*nL-1.1 Sqa -"

Tetrabrom de, B.P*A? 14$0, dso
2.068, p 1,572. (?,h4).NaN
g. heptine-(l). (714).

1L-Upthv1-cvclohexadiene-( 2.4)
-- Frm. 3,4-dibrom I-

pethyl-cyclohexane. (16).

L 1fnE-Li). Sk -- !2SD4 g.
butyrone ,(57). - H1O g.
dichlorheptanone. (ls). - Does
not g. fest 906. - HgCla g.
white ppt. wh. v. dil. E - g
butyrone. ( 57) B.b.no.m233,
Test 925.

RIWnju eneg2-r 14 2 - G. no
ppt. wo aq, or alo. HgC18 ( (.)*o
ixture of tetrabromides go

very little propyl-diacetylene
+ more methyl-ethyl-diacetylene

x. alc. KOH. BP.=1430 ,(5).
B.b.no.=325 Test 925.

-ShyV1 Gclopntene-(1) q a

147

149

n

I



DIVISION B SECTION 3

Boiling
No. Point

(00)

153 107-8

*60'181'182
155 108.5-109 5

15 14 141*
157 110-111

159

161

110-1

167
110-111

170
110-111

Specific
Gravity

0.737 (25/4vac)

0.7819

0.810 (20/4)

0.728 (25/4vac)

02 /
0.*829 (20/41

171
0.816 (14/4

Hydrocarbon
Re fr active

Index

(nd

1*443 (25 2.2-Dimethyi--hexnAdina-( 3.41
- B.b.no.. 290, Test

925. A

lIkelturaenine, ,ahor.-Odor
like turpentine + camphor.(I )

1.450 (179 1. px V
G. a yellow ppt. w. HgSO4 1651
An ale. soln. + cone. H2SO4 9
ale, assumes a blue colzr,
separated layer a yellow color
soon going to orange, and by
shaking the mixture turns green
( 1 56a).- W. HNOs (11.45) it g.
a blue-green coloration. (1 56a)
HNO42 + AcOH in ligroin g.
nitrosite, CH.120 N8 , yellow
needles, M.P. = 10 .( 6s)-
Amyl nitrite + HNO 8 g. nitro-
sate, C 7H104 N2, needles frm.
MeOH, M.P.= 106-70. (,6).-
Fum. Hl + NaNO2 at 00 g.
nitroso chloride, colorless
plates frm. ligroin, M.P.=97.0
doe. at 1150. (147).- Latter w.
NaOme g. oxime of 1-methyl
cyclohexene -(l)-one-(6) +
H2C ( H-C NOH

0H2-C% C (O.CH 8).CHO( 1 4 8 4'
iB.b. no.=159,Test No. 925.

1.421 (25) 4-Mthvlmhntsiene-(.5).Cg~i
B.b.nom 245, Test 925.*

1.471 200) 1-Uethy2-dalhexadiene-(1,) ('
-- 1,2-dibrom-l-

methyl-cyclohexane+quinoline.
~(18?)*

n o gk en

I

- Air g. yellow gelatino 0
mass. (170).- Cold oxid. w.
K~nO4 g. l, S -dimethyl
sucoinic ac. (1o)* - Nitroso-
chloride in poor yields by cold
AmONO in AcOH + cone. HC1,
needles frm. JeOH, melts grad-
ually between 118.5-1260 w.
dec. (j.7).



DIVISION B SECTION 3

Boiling
Point

No. (O)

168
165 111-112

145
167 111-113

172
169 113-114

L72
171 113-114

174
173 113-114

59
175 113-117

98
177 114-115

177
179 114-115

1789179
181 1114.5-115.*5

1 1
183 116-117

185 116-118
82

187 116-118

189
179$183
117-118

Specific
Gravity

0.813 (16.3/4)

0.763 (00)145

0.764 (2

0.742 (19/41

0.751 (20174

0.802 (200)15

0.764 (16.5/4y'

0.823 (20/4s

0.733 (20/4)8

0
0.741 (22 )

0.741 (20/4)

0.888 (1843/4)

I I

Refractive
Index

(nD)_ Hydrocarbon

n given 1.1-Dim1ehy -2y1oheadiene
.... g -- Cold oxid. w.

KMnO4 g. dimethyl malonic acid.
-Fwu. HN03 + conc. H2S0 4 go
3,4,5 + 3,4,6-trinitroal,2-
dimethyl benzene. (168).

HetijE 72) 2 *B.b.no.122,

172 Test 925.
1*516 (19.3. U2,:Rgfdgg, gge

17?
19432 10 cain-26.Sge

1.431t200) 2.5-Dimethyl-hexadlene-(1.5)

;a4 --m- Ozone in presence of
H2 0 g. formaldehyde + acetonyl

Mrg. 2,5-

(anhydride of 2,5-dimethyl-
hexandiol-(2,5). (176)0

1.448 2O0) Ethvlidnne-ovlonentnn. -
G. a nitrosochloride wh. by
boiling w. NaGAc + AcOH g.
oxime of 1-acetyl-cyclopentene-
(1). (19).

1.455?l6.52.4-Dimethv1-hexadiene-(2,4).

HentatrignI-141 A A, PJQ7 .

1*453 (200);CeoetnAi

.451-(200) 2-Mehyl-hntadien-(3.5),
G. no ppt. w. aq, or ale.
HgC1. (5&).

2-Uethvl-hentadiene-( 4. 6). Cn
88

1.450200) 2. 5-Dimethy1-hexadine-.3.L.

Eeiii -- Does not solidify at
:800. ( W) - . KMnO4 g.little
Me2 00, small amt. of an xtalln.
erythritol, HCGOH, Ac0H, +
OM2 0HC02 H. (1821-

"Tropilidene"
gvclohentetriena-(1. .5rie-
CroS mixture g. benzoic ac. +
benzaldehyde. (I88)

I 

I



I I

DIVISION B SECTION 3

Boiling
Point

No. (CO)

191 117-119

206
193 177-82

(80 mi,)

85
195 117-120,51

95
197 119-123

191I
1121-122

21. 5-122, >
89

122-123

9591986

122-125

Spe c fic
Gravity

95
0.764 (20/4)

188
0.803 (20/4).

98
0,795 (20/4)

179
0.868 (17.60)

18i
0.760 (14/0)

AW y9 n 9M to -
0.792( 20y)

Refractive
Index

Hydrocarbon

1.451 (20o8

Octadiene -(2.6). - Adds
3.5 atoms Br. (J87-

2-Uethyl-hentatriene-44, 5,5) ?
OQ;S -oHgClg in aq. - alc. soln
g. white ppt. ( Htg. in
tube at 110-120 w. K g.K cpd.
of methyl heptonine. (206)

2-Iiethvl-haxane -(3)-lina--( 5)
- G. Test 906.

2. 5-Dimethl-hexadiene-(2,3)(!)

1 .P. lies between -230
and -800. (95)

I88
1.445 (16.20)1 1-Dimethl-gvclohexene-( 3),

i8k1 4.
192

1.442 (20)

1959 960

1.t$226)0.808 (220)194

1.2,3-Trimethyl-cyclo1entene-(1)
,agak d-- Cold aq. KMnO4 g. 3-
methyl heptandione (2,6) (its)
PDI-form shows ( 15 = +23.60 .( 9 3 )

Cvclohentadiene -(1,3)J .

3-Ethy1-hexadiera-(2.5). %H, --
CrO oxid, g. 002, AcOH, + Et

2  (189)*

-Oxid, W. KMnO4 at 00
g. an ac., 4-methyl-1-methyl-
olcyclohexsnol-(1), + 1-methyl-
cyclohexanone-(4). (195196 -
G. a nitroso-chloride wh, by
loss of 1C10 g. the oxime of 62-
tetrahydro-p-toluyl al dehyde.

-- Oxid, w, IMnO 4 g.
2-Mthyl-1-methylol-cyclohexano
(l) + 1-Aethyl-cyclohexanone-(2)

(14.-G. a solid nitro so -
,hloride who by loss of IHCl g.
the oxime of tetrahydro-o-toluy
aldehyde. (IY)

I _________________________ ____________________________________________________________________________________ 4. ___________________________________________________________________________________
U

3?7

199

201

203

205

207

209



DIVISION B SECTION 3

Boiling
Point Specific

No. (00) Gravity

igo190
211 123-124 0.790 (150)

718 713
213 123-4 0.879 (13/4)

198
215 123-4

205
217 23.5-4.5

201
219, 124-5

126-7

126-9

202

206

199
127-8

198
0.794 (20)

0.806 (20/4)

Sol
0.801 (18/4)

202
0.797 (21/4)

208
0.801 (20/4)

Refractive
Index
(nD)

190
1.486 ("n")

1.447 (18)

Hydro carbon

2. 5-Dimethvl-nhexadiane -(i1 5)
Ji.& -- Easily

resinifies in the air, espec-
ially w. ht. (190).- H + Pt.
go 2,5-dimethyl hexane. (190).

2-Methylenn-bi cyclo- Il.2.21 -
lientane._ "Nor- caxnphene"..&g2 -
1 cc. hy. + 1.75 cc.CHTi 1 ONO +
slow addn. of (cold) I cc. fum.
H0l g., in abt. 19 min.,
nitrosochloride, xtals fm.AcOEt
M*I.- 1250o.(ah -

VAI, ae4 -- L-form shows
[eJ -290 (without solvent).

. MnO4 oxid. g.
3-methyl-1-methylol-cyclohexano
(1) + 1-methyl-cyclohexanone-

(3). ( ge)."- G. in poor ykld
a nitrosochloride wh. w, ale.
KOH g. the oxime of tetrahydro-
a-tolualdehyde. (198).

1.445 (201 l2-Dimethvl-cvplohene-(3

201
1.443 (184

1*444 (

199 '208
1,446 (20)

-- i H08-H 2 S04 ge 2,4,6-
trinitro-1,3-dimethyl-benzene.
(ao )..- 1 vol. 2304 + 4 vol.
(201)EtOH g. first red color
to violet, then violet, fin-
ally blue. (201)*

I Dm ThvUX- cz a' 2hxanm()

Ms --G. a nitrosochloride
w. dif ficulty. (20) 2) n04
oxid. does not g. keto ac.

2-Uethv1-hentene-(4)-inO4 -
f 2I-- G.'test 906. (208).

1 i hvo( 6.
-- 1% KMnO4 g. 1,2-

dihydroxy-1,4-dimethyl-cyclo-
hexane, U.P,- 770, wh. is also
formed by addn. of Br. in AcOH

soln., treatment of dibromide
w. AcOAg, + sapn. w. KOH.( gg).-

378

221

223

225
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DIVISION B SECTION 3

Boiling
Point

No. (00)

208
227 127-8

2 8k
229 127-8

215
231 127-8

225
127-30

199i
L27.5-8,5

204
L27.5-8.5

2171
129-30

216
L29.5-3O.5

L29,o 5-31o 51

24J
130-2

213
131-2

226
131-2

Specific
Gravity

Refractive
Index
(nD)

Nit
+A
Nit

0.821 (18/4)208

0.762 (17)213

200
0.802 (22/4)0

0.801 (20/4)204

0.764 (20)
27

0.823 (20/4)203

0.767 (13/4)216

0.842 (20/0)

0.755 (21)

0.763 (20/4)226

Hydro carbon

trosochloride (by EtNO ,HC1,
C0H), M.?P,= 83 -4 .(q . -
trolpieridide, 1p4. r=169-700.

1.469 (19f0 1.3-Dimethv -0vclohexadiena3,5)

1.426 (17Y

-- In glac. AcOH at 00
adds 2 HEMl g. C8H.401,B.P.186
93-70.(208)*

gtina-f l vg44L -- H2S04 go
octanone (2). (214) - G. Iest
906.- B.b.no.c 142,*test 925 -
Hg salt, I'eat 926, M.P.=79-Oo0

2-Mpthv1-3-ethl-hxadiene-(1.5)

0Qi6 -- Odor of peppermint and
emorw (215) - Adds 4 atoms of

Br. (21)

3-Ethv1-hexpadien.-( 2 .4) ("1),
- Adds only 2 atoms of

Br, ,225)
800

1.44? (224 1.-DimeThy1-cvcloh e-(3).
---D-form showei - +950.

(20 .- Nitroso chloride, 4P.*
11 -0. 199. -Nittolpiporidide

I.P. O 130-10. ,* )
204

1.446 (22) 1 4-Dimethv1-cvolohexane -( 3).

1.458 (201 3-1v7onronv-nentene-(2) (1.

1.468 (20 1,-RehlccoeAL2ie-1
C.H - D-form showe r l

+2.80. (203)-

1.461 (13 2-MeThYlh*ivadienx-(1.3),g
uasily resinified. (2 o)-

1.460

1.430 (211 ULi-(1 a4,4,

l.463 (201 a dlnaUP0 14

379

233

235

237

239

241

243

245

249



DIVISION B SECTION 3

Boiling
Poi

No. (0)

22?7
251 131-2c

228
253 131.5-3.51

230 .
255 ,132-3 0

229
257 132-5 0*

518
259 132.5-3.5 0

133-4

209
263 134--5

246
265 82-3.5 I

(96 min.)l

267
218

134-5

04

00

00

Specific
Gravity

Refractive
Index

(nd) Hydrocarbon

/227 27
0.755 (25/4) 1.462 (251

1-aonronv1-evclonents .1 I)-

230
.768 (20/0)0

.767 (15/4)229

.822 (20/4)51

.743 (25/4 vac)

.794 (11/4) 24

.773 (18)

230
1442

29
1.465 M)

1.468 (20)

1.454 (25)

146
1. 533 (151

me",& -- 8.4 cc in &0 cc AcOH
+ 7.6 o. CH1,1NO 2 treated w.
17 oc cono. HN03 in 17 oc.AcOH
during 1.5 hrs., then addn. of
Me200 till oil goes into soln.
g. nitrosoohloride, heedlea w.
blue lustre, M.P. 880.(228)."
Nitrolpiperidide , aNHN0NC 5Ho
fine needles, M.P. mW.50.
(228).- The nitrosochloride
treated w* AONa + AcOH and
then dil, HSOg, 2-isopropyl-
cyclopentenZMIone, vhoes
semicarbazone, U.?.*203m40,

1ADimthvl-2--[2 2 -mathsnronu
atl ' -7- ovlonronane- LOA-

a-Mothyl-hantad pn*-t 2~4) ~

1,nimAty-vlhxdee
aelk

no.: 279,Te.t 925.*,

Oxid, v, dil. HNO g. o-toluic
ao. + phthalic ac* (209).-Cone-
H2SOILor conc, H204 + ale, g.
orange color .( AgO0 +
H%504 g. red-brown color. (
- Ac 2O t Br. g. blue-green
0Or-ei(210)0

3-Meth1-henttrie -4. 61.
-- Absorbs 0 very quickli
- Reduses HgMl2 to

Hg2Gl2. (246)*

~ 5.Dmat~ilmh CAn-(2 4T
-me.Po a +1V ( 2ma 1-

Very unstable. (2,)).-Absorbs
0 quickly frm. air. (2 )Poly-
by stg. (220).- G. liquid
tetrabromido. (220)-Cf. No.28/.

380
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DIVISION B SECTION 3

Boiling
Point

No. (00)

*2292239224
269 1345

271 134-5

273

2379288
275 134-5

277

279

281

234
134,5-5.

207
135-6

281
135-6

Specific
Gravity

0*804 (15/4) 49

0.826 (20)232

0.809 (20/0as

0.862 M42

0.861 (26/4)234

0.837 (20/4)207

0.765 (18/4)2

Hydrocarbon

Refractive
Index

(nd2

413
1.445 (20)

(2. LbamioholeneW, Q 8 -
M0inO4 oxid. g. oxalic ac. +

3, -dimethyl levulinic ao.( 2 2 2
Shak. w. cone. H2304 g.
dicampholene, B.P. n 266-70&
(artial dec.), B.P 3  a 16580,

a 0.8993 .(,2).- Nitrtso-
chloride by NaNO2 + cold HCL,
indigo-blue mass of odor of
camphor, 4P., rapid htg. - 250

Refractive

.2.3-Tetrai thyl- oantan

1.458 (20r2 1-i thy1-cvohexene lQ. ~ -
G. a nitrosochloride wh. w.
NaOAc + AcOll + de, of reaction
products w. H%50 g. a 1-ethyl-
cyclohexene (1)-one-(6). (238)

1.451 (20 1- 1 -Eth6opropyiden 7 .-cyclo-

23792
1*481 (20

2Y4
1.458 (26)

207
1.486

Menthene-like
odor, 2

1,4-Dmfine thvlene-mf-siraheptanIO.
WTrimerida o f allene", SQeiJ2'

Anoigofenchene. C0  MM --0MnO4
g. trans-apo fencho- camphoric
aco.,Mop*= 14395-4.5P.(24)

1 .3-Dlimeth4-ccohiexadiene -
(.3) m i.0s-- Odor of pinene.
(,07*- G. orange color wH2 SO
and claret-red w. H2804 -Ac 2 O.

.2006*
04

1.480 T) 2,5-Dine thvl-hexadiene-(2.

14. 5.( 2 3 1 ).-Stable if pure.-
Br. in .C 4 g. dibromide wh.is
readily ydrolyzed in damp air,
M9P.v 4 hen htd. slowly,
M.P,* 720 when htd. suddenly,
after hg. at 600 takes 2 hr.,
of cooling to xtal1we, even in
presence of seeds, after htg.
at 100 and sudden cooling
xtalizes immediately;
Me 2CBrCi=CHCBrMe 2 , solid, 1P4.P
720 + Me2 CBr.CBr.CH=CMe 2 , liquii
equilibrium mixture = MP.4 I
adds no more Br. (2 3 1 )-Cf.no.267.

4,

381
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DIVISION B SECTION 3

Boiling
Point

No. (00)

2361
283 135-6

211
285 135-8

1999203
287 135.5-6,5

289

291

293

Specific
Gravity

0,817 1)

0.830 (20/4)21

0 f9980
0.823 20741

2021
135.5-6.5, 0.792 (15/4)202

2071 207
135.5-6.51 0.852 (20/4)

213
135.5-7 0.787 (17)

Refractive
Index

(nD) Hydrocarbon

36'
1.453 (l5)36 Octadi g(1,7l.

Absorbs 0 on stg. (28).

1.480 (19

1.459 (201

1,4-Dimethyl-cylohexadiane-
al&j ! 82 -- Polym. quickly

in mnist state. ( 1 3);'-MnO4
at 0 g. acetone + acetonyl-
acdtone*. (2 1 1-Complete nitra-
tion g. trinitro-p-jlene.( 2 1 1
Dissolves in cone. H2304 g.
orange-red color, in alo.H2S04
g. yellow color, in Ac 2 O +
H2304 g. first a reddish, then
a yellow color. (2 1).

1. 2-Dimethyl-cvlohexene-(1).
-- Nitro sochloride at

first forms a deep blue oil,
then colorless xtals, M.P.=
58-6& , wh. do not yield an
oxime, but split off NOCl.( gg)
Glycol, M,P.m38-9 0 .(1).-
Dibromide, M.P.=154-60. ( 9).

802
1.446 (155 1,3Dimethyl5-methylene

cyclghexag L 6 -- Does not
g. nitrosochloride. (2o2)--
KMnO4 oxid. g. 1,3-dimethyl-
5-cyclohexanone. (202)*

1.490

1.437

207

(17)218

12-Dimet41--cyclohexadiene
6OE2- Odor of tur-

pentine. (207) - H 804 go
orange-red color (20?). -
Ac2o + HaSO g. carmine chang-
ing to brown. (Mi)- HN03
(dil.) oxid, to o-toluic ac;

.. 1030.0(07).

D ell 2 11 230t1 -- 12504 g.
o ctanone-(2) + octanone-(3).
( ) Na at 1100 g. octine
(1.( z).--Does not g. Test
906:-Goily tetra-
bromide. (243).- B.b.no.:160,
Test 925.

382
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DIVISION B SECTION 3

Boiling
Point

No. ( dP) _

295 Abt.136
133-4(2 2
(720 mm)l

29
297 136-7

2029231
299 136-7

301 137.5-'. 5

303

305

307

249
137,5-9

138-9

258'258
138-9

Specific
Gravity

0.817 (20)239

202'244
0.824 (18)7

0.824 (20)247

0.891 (20/415

0.791 (22)

0.803 (20)

Refractive
Index

1.458 (20r

202' 244
1.464 (18)

2 t7

1*458 (201

Hydrocarbon

1-.4-Dimethyl-cvclohexadiene -
-- Odor of

turpentine. 212). G. xtalno
addn. product w ,PBr. (2.2)*

m 
--Oxid. w. f. cold K0nO4 g. cyclopentanonebesides ace.

+ :sixtaln. glycol of MP.=
61-30. (ag).

Ethvylidene-cvclohexane. H1-
Nitro so chloride1, M.Pom 1 20,9
(245),wh. htd.l10 min. at 60-50
w. NaOAc + glac. AcOH g.
l-acetyl-l-acetoxy-cyclohexane-
oxime, 1.?.. 1030, (245), and
wA. w. Me0H + MeONa g. 1-acetyl-
1-methoxy-eyolohexaneoxime.

1-Methvl-cvcloharrtene-(1)." A'-
Meth-subern." a -EtNO2
+ conc cold HN0 8 + AcOH g.
white nitrosate, CH14 04 N2 ,

iLp*= 97-80(g.)
150

1*484 (201 isoo 01 10~es.C1-

S5
1.438 (22)

2,R
1.446 (22)7

Iznmediatel decolorizes Br t
K1nO4 ( 2g- -one. H 204 g.
slight yellow color after 1-2
.min (a -

1-Methvl-3--isonron1lcclo-

KMnO4 oxid. go AcOH + 2,6-
dimethyl-heptanone-(5)-ao-(l).

S(256)--Nitrosochloride, frm.
3tONO + conc. H l in AcOH at
-15 to -200, 4. , 74-50, wh.
w. NaOMe in MeOH go pulegenon-
IOXiMOO (2-55)-

Conc. H2504 g red color, -6 0 ).-
Aq. KMnO4 g., besides other
products, iso-geranic aC.(259)-7
Nitrosate, by cone. HNOS + cold
AcOH + C5HttONO, xtals, MP.
102.40, wh. w. sc. KOH g. o im
of 1,1,,3-trimethyl-cyclohexene-
(2)-one-(4). (258). -C5HiONO +

383
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DIVISION B

Boiling
Point

No. (0D)
Specific
Gravity

Refractive
Index
(n D) Hydrocarbon

309 13&

311 138

313

315

317

24?
-40

251
-40

261
138-40

254
138-41

705
139-40

1~

0.824 (20)4

254
0.851 (20/0)

0.843 (20/4)705

241
1.461 (26)-

1.483
254

1.449 (20

conc. H11 in cold AcOH g.
nitrosochloride, blue xtals,
M.P.= 100-1200 (frm. aq. +MeOH),
wh. w. boiling 81, KOH g.oxime
of 1,1,3-trimethyl cyclohexene-
(2)-one-(4). (258).

ilethylene- cycle hentane,
"fMethvlene-suber ne", ,QLi g --
M4nO oxid. at 0 g. suberone,
1-methylol-cycloheptanol-(l) +

1-*:cycloheptane-carbonic ac.-
(1) .(24).

cladiene-(..,... .Q -- 0. in
cold CalI g. yellowish-red,
thick, oily osonide, wh. on dec.
w. boil. H20 (1/2 hr.) g.
2102 ,Et0HO, + (CHO)2, wh. on

further treatment w. boil. HNOs
g. (cO 2H)2 + EtCO 2 H .( 5 ).- Hy.

gradually turns yellow on stg.

(2(51).

1-1, 2-Trimnethvl-3-methvlene-

Turpentine odor* (.1) - KinO4
oxid. g. 1,1,2-trimethyl-
cyclopentanone-(3). (26 )e

thenylidene-cclohh.xanW~.. 2-0
Warming w. Na to 1000 g partly
cyclohexyl-acetylene, partly
a CaH14 (. ( 5,).

2..24a-TrimAe.th-iCvtlO-. 2,2
hentene -(5. 0vias I .

Ioo fenchvleni' ".Semlar*
gg-All pgfihenz". Leki~
I'nchvlene>". "Iso fencEnl*Afnft

D 57.28 (711V712) Active
form eagerly absorbs Br. w.
evolution of some HBr + oil
formation .(7 12 ).-EtONO + HC g.
nitrosochloride, .Pa 1310 wh.
oxid. to fencho camphoric ac.
(fm. 1-form of.-fenchene),( 7

Cf. Nov. 365, 401, 425.

384
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DIVISION B SECTION 3

Boiling
Point

No. (C0)
248

319 139-41

238
321 ;139*5-40.5

323

325

Abt. 140
(501)
42.2-2.4
(1 mm.)

268
140-1

Re fractive
Specific Index
Gravity (n

248 248
0.801 (10) 1.448 (10)

2r
0.874 (15/4

0.923 (20/4

0.810 (15/4

RAS
1.464 (20)

,539(20

26)

Hydrocarbon -

3.3-Din thyl-mpthvlene-cclo-

2 3-.Dimethvl-bicvclo-f1 2-2
hetene -(2), "Santene-". (a8 )P

-- Occurs in Austrian
sandalwood oil, various pine-
needle oils, etc. (262). - Odor
somewhat resembles that of
menthene.[1ZJDu -0.50 (1=100 mm
(greatest reported rotation).
(266- - Os in C6H6 soin, in
presence of H2 0 + dec. of
reaction products w. 1%0 vapor
g. 1,3-diethylon-cyclopentane.
(2ev)- - 33% HOl + ether soln.
of hy. mixed w. NaNOs in 'I20
g. nitrosite, green-blue xtals
frm. EtOIl + pet. ether, 1MP.=
124-50 w. dec. (265I2re7) -
7.5 cc cone. HCl dropped into
mixture of 5 g. hy., 5 g. AeOH,
+ 6 g. EtONO in freezing mix-
ture, g.06-santene-nitroso-
chloride, M.P.= 109-100 dec.),
whi. by polym. in air g. -
nitrosochloride, white, stable
xtals. g. at 900 the blue 0
modification. (2,, - Htg. w.
H2304-AcOH g. the acetate,
d- 2 0 = 0.988 0= 1,460, wh.
sap' d. w. EtOI g. isocamphenilo.
wh. latter w. CrO3 go iso-
camphenilone or santenone
whose semi-carbazone, L.Po
225-6P + wh. w. KMnO4 g.
santenic ac., 14P.i170-10 whose
anhydride, M.P.= 115-60 and
whose anilide, MP. 204-50.

'(28).

Ovloctteraena, mo - p*
abto -27 . (A08) Yellow
liquid. ( }X.-cf. Div. B, Sect.
1, No. 20,

LUte -- Conc. H1iSO& g, blood-
red soln. (2 8 )).-Nitro so-
chloride, M.P.= 118-220 dpdg.
on rate of htg. (268)*-08 g.
1,1-dimethyl-3-aceto-cyclo-
pentene-(3), whose semi-carba-
zone, MP. = 156-80. (268)*

38&



Boiling
Point

No. (00)

270
140-1.327

329

331

333

335

337

339

Specifi
Gravit

DIVISION B SECTION 3

Refractive
o Index

(nD)

272
141-3

580'-581
142-3

259
142-3

849
142-4
202'2? 1
l42.5- .5

142.5-144 5

649
1,424

202927
1,445 (21)

386

270 70
0,868 (20/4) 1.469 t20)

272 272
0.801 (20/0) 1.446

580
0.794 (21) 1.440

209 259
0.757 (20) 1,437

649
0.773 (22)4

202'27
0*797 (21)

y Hydro carbon

2. 2-Dimethyl-bicyclo-[1.2.23-
hep1;ene-(3), "f0amnhenilene",
SQaj4 -- ydrochloride, plates,
M.p,*= 60-10,(270). - Nitroeite,
blue-green prisms frm. ligroin,
M.P.= 1220 -(270), - 03 g. ketone
aldehyde10B.P., 5 123-50, d 0 =
1.033, n5=1.469, whose
disemicarbazone, M.P.=205-60.
(270)-

1--Methvl-2-methoethenyl-

1-lethvl-3-ibopronvl-cyclo-
Dtea-( 5. "At enjing

-- gJ: +66.2l0 .(58o, &a
Oxid. by cold neutral KMnO
g. 3-isopropyl-hexanone-(5t
acid-(1). (5).- EtONO + HM
in AcOH g. mixture of oily +
solid nitrosochlorides t wh.
.,m.P. M 115041 (580).

2.6-Dlmth1-hentadiene-(1,5),

Inversion w. H2SO 4 g. mixture
of &a-+(3-cyclogeraniolene. (274
HBr g. 2,6-dibrom-2, 6-dimethyl-
heptane, (260). - 03 g.diozonide
OgHj -06 wh. by htg, w. eq. g.
levulinic aldehyde. (270.-
MW iO g. acetone + levulinic

cI.Q2J68-

D.1h udroule=ene 918.

4 .3.5-Trimethv-oelhexen-( 1)
"Tetraydro-mesitvene",ig 8 -
Nitrosochloride, M.P,*134,.
( 2.'-.-Nitrolpiperidide, 14P.z'
122-30. (27 ) -Oxid, g. 1,3,5-
trimethyl-1,2-dihydrox
cyclohexane, .p.= 1 0 4 . ( 2 7 1 )*

1-majhv1- 2-miatha lt hanxl- GXGI -

to soln. of hy. in Ac2O blood-
red color turning violet on

hIg. (27)



DIVISION B SECTION 3

Boiling
Point

No. (00)
Specific
Gravity

Refractive
Index
(na) Hydrocarbon

249 249
341 143-4 0.887 (0/4)

345

347

2.772 (16/4t7

0.870 (20/0)

308
0.792 (22)3

0,765 (i045

0.808 (J0/0)

1.445 (2218

1.491

1.461 (223

1*462 (10

279
1.446

276
143-4

143-5 i

308
31
(7 muR.)

277
143-5

143.5

282
144-5

278
144-6

880
Abt.144-6

288
144-6

26
145-6

(22

, 
a

(14

28
(2010

(28

(2) 
I

cvlooc tadiene-(.4)
.GCy .Qa4 diAn", . 8I 2 ~
nergetically reduces KEnO4 .

(249)*

2.6-DimdeThl-hentadieng (X.X)
64te --KInO4 g. acetone.(278j

Shows no optical exaltation. -
Unaffected by htg. w. Na.

2. 6-Dimethvl1-hentadiene-( 4.).
$91 -- Very fleeting unpleasan-
odor. (30,).- Adds 2 atoms of
Br quickly, further Br very
slowly w. HBr evolution. (30w).-
03 g. HOO +methyl-glyoxal.

1.1-Diethvl-cyclopentene-( 2).
,G 6 --G. a green color w,

H8S04 + alc, (279).- Hot EMnO4
g. an ac., 07H14 (00 2 H) 2 , MOP.=
85U, wh. w. Ac2 O g. an anhydride
M.Pon 10w10, B.P.=1900 wholatter
w. PhNH2 . C7H14 (C0t)-CoNHPh,
M.P.=14 that on warming g.
dianilide, MP.=1630 . (279).

ot
1& 2 4--Tridwh-cyglohgx ne-

.5-Dim thbl-hentadiene-(3, 5),

1-Methvl-3-iorov-cyclo-

nentene-41 or , oorbh OH16

.2.3 (:)-Trimathyl-cYcohexzan&-

gtclgjct~e, .2064 --Decolorizes
kMnO + Br. solnr. immediately.

(281.- G. no color w. H2 04 -
Odor of parsley.( 28 1 }Polymerizes
rather readily to white powder.
4HBr + glac. AcOH g. bromo-
yclooctane, oil w. sweet odor

387

0.805 (20/Y 1.448

28
0.775 (14/4 1.463

280
0.801 (20) 1.448

0.805 (20/4} 1.448

0.855 (20/4 1.474

357



Boiling
Point

No. ( 0 )

363 39.5
(16,s5 mm)

365

367

369

373

145-7

282
146-7

247
146-9

502
147-8WO0
133-5
(715 mm)
2268002
148-9

495
148-9

285
148-9

DIVISION B SECTION 3

Refractive
Specific Index
Gravity (SD)

0.889 (0/4)252

70 )71
0*855 f174) 1.461(7

Hydrocarbon

of peppermint B.P,1.0 =90.5-1.5;
d20n 1.290; n5a 1.511. (28 ).

QCglooCtadfenf-(1,5), 4e 1 "-
Polym. on stg. at rm. temp. in
2 or 3 days to xtaln.dimer,
plates frm, gasoline or ether,
sinter at 1060, MP.=1140.(25)
03 in C014 g. diosonide wh.w.
boiling H20 g. succindialdehyde
+ succinic ac, (252) - Immed-
iately decolorizes KIinO4 .( 2 52 )
Does not reduce Ag soln.,( 252 )
of. Test 906. - Ala. soln. +
doncH260 4 g. orange-yellow
color. (,252).

he-tene-( 5) " I-Fenche u
-- Cf. Nos. 317,401,

0.814 (20/482

0.903 (20/4)498

0,751 20/41

0.814 (25/4)5

0.817 (16/4)

212
1* 449 ( 20

49
1.528 (201

2269 02
1.455 15)

85
1.4 53 (16)

1 2 ,4-Trn&hM - UZIexne

2.-Dmtha lohpladien -J,2,5 Sa
3,51 or 2-Methv1-3mpethlenr-
hbft2n2-( 5), Ig 4. --
Isomerisation product result-
ing by action of H2 S0 4 g.
nitrosate, M.P.=122.50. (*47).

Cyclooctatriene . o -- f.
Div. B, Sect, 1, No.30.

2-iiethl-octadiene-(4,6),'eh4e
G. a bis-hydro-bromide w. HBr
in AcOH + a tetrabromide w.
Bro (602)0

gu,2-Ditl- cyn, Oba=-d

1-etv-4ehv-c l hx*e

Fr -- --- --- -- -- I

, 1 L-



IY2 SION B SECTION 3

Boiling
Point

No.

379

381

383

385

387

389

298
148-9

669
148-9

148-51

2269295
149-50

289
84-6

(102 mm)

149o-50 

Refractive
Index

(nD)

Specific
Gravity

0.820 (13) 29

0.821 (20/4)669

268
0.822 (20/4)2

226
0.771 (20/4)2

0.791 (4/15)289

0*798 (20/4)0

1*447

1.456

1.466

1.461

Hydro carbon

196
1*454 (131

69
(20 3-Thu ee gog -D-forM

showsfd J:+ 109.090. (870) -
Only very difficultly oxid.by

XMnO 4 . (670)*
268

2 a
(201

(1,)0

a13
1.468 (203

l1.1.2-Trimethl-cclkhaxen.

-.a)., H -- Nitrosochloride,
VLoPn 133-40-9 26)

4-m4ethy1-.oCtadienl.-(3, 5),.9ej1 8

.1.1-Dimethl-2-methylene-3-
iponrppvlidene-cvclobutane.
Atog&8 -- Kerosene odore (SOS)
G. xtaln. cpd. w. NaNO2, M.P.
1000 dec. - O g. 1-methyl-ene-
2,2-dilD thyl-cyclobutanone-(4),
Be .00= 59-600, d402 0.8684,

1.447 who latter exposed
to air develops xtals. 14P.1290,
I exploding at higher tempo and

wh. also g. semicarbazone, 14?.
160-900,deo, (3O3).- 03 also g.
1,1-dimethyl-3-isopropylidene-

cyclobutanone of B.?Pit.1=58-65 ,

389

1-Cvco1hex2v-ronene-(2)r-Q-0.46Mf
Dibromide, B.P16143-40, %m

1,537. (296).- igO + I g.
syrupy mixture of 2 iodohydrins
wh. when dried and treated in
Et2O w. anhyd. ZOH g. cyclohexy
propene- oxide, B.P.182-5 0 ,
dal.003, isomerizing under
influence of dil. HS04 to

C8Ha1 (cT 2 )2 C'IO whose semi-
carbazone, 14P.=1370, (297)-
Mixture of iodohydrine treated
at 80-1000 for several hrs. w.

MePNH + condensation products
washed w. C64i, soln. + washing
evapd. w. aq. H l + subsequentl
rendered alk. w. NaOH g. the
yellow amine, C6H1 .OCH,.%CH(OH).
CH2*NMe2, B.P.19 =133-40, do=
0.934 whose methiodide, M.P.=
1750; and whose benzoate
hydro chloride, M.PO= 1820.
(a9v)-- B.b~no: 124* Test 925.

-i



DIVISION B

Boiling
Point Specific

No. ( 'O) Gravity

279
391 149-50

272
393 149-51

2839200
395 149-51

286
397 150-1

399

401

213
151-2

0.810 (20/0)272

2?0928
0.809 (25/4y

0.828 (20/4) 28

0.760 (20) 213

0.860 20/4)

Ref ractive
Index
(nD)

unstable in air. (

1-Methl-2-mthothenyl-cyolo-
9entene (1 or 5 or mixture of

both)0. ei

972
1.452

1.454(19)

Hydrocarbon

1-sMethyl-2-dsopropvlidene-.
cycl2pent anL, Sqe 6.

1-Methv1-3-ethyl-yclphexene
(-2 or 3 ga- both), 90416 "if
Nitrosochloride softens at 1180
MOP. 124-60 ( 2). - ]D-form
sho sYn JD w +56.80. (2009284)

288
1.459 (20) 1.2,3-Tripwth1-cvlohexen,

J64,6 -Nitrosochlo ride is a
blue oil. (286).

1.423
3:i

(20)23 b4 i . -- G. Test 906.
(4 0 })- Hg salt, Test 926, P.*
69-700.

1.466T 0 2. 2Dimethv - h lDnm

Tinchena '(ontical antinodles)W,
"Semmler's CIsofenchene' (old)'

M-Fechee."(7 05) C 4 ^H4

{'7= +15D 46' (1=10 =m).(708)
huc more quickly attacked by

o4hanoC-fenchem. (70).-
" hydo y'0 -enchenic a*.,
needles, M.P.m 124-5P #7o) wh.
w.Pb02 + H2 804 g. dl-p-fencho-
camphoron., of. belown , wh.
latter w. KftnO4 g. "apofencho-
camphoric ac., (7 1 0),i.e.
1, 1-dimethyl-cyclopentan-dioio-
(2,4) ac., MP.w 144-50. (705)--
03 g. (3 -fenchocamphorone,
L P. 64--60, B.P. * 196-70,
whose semicarbazone, MP.*
l9350 .(705710-). -Cf. Nos. 31
365,425.

:;90

VECTIoN 3

"swallox,ht C-Gand--o



DIVISION B

Boiling
Point

No. (11)
499 527

403 151-2

405 152-32

407 152-3

Specifis
Gravity

Refractive
Index
(no)

0.830 (20/4) l.452(20)

0.812 (19)2

0.813

1*457 (1

1.458

Hydrocarbon

4-.Methv1-1 -iaonranvla-bicvcla--
0.,3 jj-hexene-j3j. N&Cso

'IjaNAaS", Q .19 -- Occurs in
resin oil of Boswellia serrata.
(,20- -IMnO 4 oxid. g. either
A-thujaketoacid, 14P.=75-60,
semicarbazone, 1P. 182-3 ;
or d-A-tanacetogen-dicarbonic
ae., P.. 140-30 ;or a d-ac.,
COH1404, 4P.O 116-70. (27,594

SA"& , --*Nitrosochloride
xtals frm. ether - Me00, blue,
L.P.. 308-100, (890),wh. is a
mixture of isomers, less sol.,
I..= 1178O, whose nitrol-
piperidide, M.P,, 130-10; +
more sol., MP,= 113-40, whose
nitrolpiperidide, M.P.=119-200
r. partial formation of higher
melting isomer + of oxime.( a)
Both forms of nitrosochloride
g. same oxime (of 1-methyl-4-
othylone-cyclohexene-(3)),

W.P.= 116-7O, g. 1-methyl-4-
Letoxy-4-acetoxime, M.P.=
Lll-20 as intermediate* (aga).

Uqvjlb&h"j6 n L, e -- >form
showa:g([J.-500 .( 2 9 3 )
NitrosochIoride, prisms, 4PO.
1140. - Nitrolpiperidide,
needle s, M.P~n 101-*20. (298)0-as
Mixing wt ice + 1% KMnO4 g
i-methyl-W3-C-hydroxy-thy1-
cyclohexanol-(3), silky needles

'MPeow 680 .(293-d-- XitrOsO-w
cbloride w. AcNa + glao.AcOH

we gentle hitg, and then 10 min.
boil. g* d-3-acetyl-l-methyl-
cyclohexene-(2)-oxime, prisms,
M.,. 790 whose bensoyl deriv.
needles, M.?.w 85.60. (293)-

391

ETION 3



DIVISION B SECTION 3

Boiling
Point

No. (00)
292

409 153-4

257
411 61-6

(37 mm)

413

415

507
Around 50,
23 mm)
38-40
(15mm)

153-4

153-5

154-6

648
421 154-6

3061307
423 154.5-5.5

705
425 155-6

Specific
Gravity

292
0.815 (22)

00828 (20/41

0.869 (16/4)

0.761 (25/4Vac)

305i
0,9777 (20/4)

0.755 (15)

0.868

0.838 (19)

0.867 (20/

648

805
45

Refractive
Index
(nD)_

29
1.451

S57
1.481 (2)

1.509Y(15)

1.438 (25)

305
1.445 (20)

1.435 (15)

l.471?20)

300
1.458 (19)

70 5
1.471 (20)

Hydrocarbon

Qak -- Nitrosochloride
exists in two forms, (a) diffi-
cultly Sol., large, transparent
prisms, 14Po 103-40, (b)
easily Sol., 1MP.= 98-90, both
vIi. g. same nitrolpiperidide,
LP.* 1340 + oxime, M.P.=59-60 0 .

(22#-Dil.*MO4 g. l-methyl-4-
ethyl-4,5-dihydroxy-cyclo-
hexane. (292)*

1,3Dmt hvl-5- t Alna:
cyclhexae- Q, .944 -For

its transformation to mesitylen
see Auwers, Peters, Br,
3076.

3-.1-D jTnhII1'--4-mthylAe-cycle,
haisn-4O) M u -After
3 distns. in H, d4l.0.843,

1; 1.509. (5o7).- A few drops
ol cone. HCl in AcOH g.pseudo-
curnene.

4. 5-Dimethy-octadiene-(2.6).
-- B.b.no: 193,* Test 925.

3. 6-Dimethvl-ootadisne-( 2,6).
QL048 -- nO 4 g. 00 , succinic
ac., AcOH. o 5

2,6-Diiethvl-ogctadiene-(2.7),

U1282" 40; -
Isonnen. Sh -7]=2,63 00.0

(648) - G. hydrochloride, .P.u
360. (648)

1-Pronvi- cvclo hexene-( 1) ,' j- -
Nitro so ohloride, 14P.= 1040,
wh. w, MeONa + MeOH + ht. g.
oxime of a ketone C9H14 0. (306)-

7.7-Dimethlv-2-pethyleno-
bicyclo-
";WEllah' I--ad d-ran-
chene * (oolicel antienndn)",(gc:

"Isoinen", 706)"-Fnhn ,
Odor similar to

that of camphene. (Zs7).- Its
occurrence in nature has been

392

..



DIVISION B

Boiling
Point

No. (00)

427

429

155-6

34'635'636
155-6

Specific
Gravity

0.772 (25/4 vac)

0.860 (20/4)637

_______ __________ L 4

- U U I

Refractive
Index
(nD)D

1.433 (25)

1 61,466 20)

Hydrocarbon

neither definitely shown nor
disproven. (,52,7).-r Optical
activities of = -32.320,

(707), + 43*930 (70 ) have been
described. - TheM = u 43,930 g.
hydrochloride, M.P, 35-70.

) Active forms w. 08 g.
d 1-oC-fenchocamphorone whose
semicarbazone, MP, 2200

(7080707) + a monobasic ac.,
M.P= 1050.(706).- The 1-form
g. a d-dibromide, M.P.= 87-80.

(527),- AcH + 2SO g. the
acetate of isofenchyl alc whos
free alc.M. =61.5-20 and g.
phenyl urethane, M.P.= 106-70.

(527)-- CfeNos, 317, 365, 401.
For a discussion of the

structure and reactions of the
fenchenes of. Komppa, Roschier,
Ann, J7, 129 (1929),

lugnine-w4oZ814& -- B.b.no.m
106, Test 925,#

2 , 6,6-Trim 3thyl-bicvclo- [5l. 1
heotene-(2). ", -Pinene". "pin-
ene", - Ae4e , -
1-Pinene formerly known as
"Terebenthene", d-Pinene as'Aust
Widely distributed in essential
oils frm. leaves, rinds, and
woods. - Occurs in turpentine,
hazel-nut, myrrh, cajeput,
peppermint, corianda, etc, oils,

D-form showso rOI
+46.736. (635). - L-form siho2

,Cog = -43.40. (638). - Long htg.
at P50-700 g. polym. products +
dipentene. (590) - 10-15 hrs,
htg. w. Et2SO4 at 120( in a
sealed tube oxid. it to p-
cymene w. formation of Et0,
S02, H20. (639).- )l A f hy.

al . - aq.- HC1 in air begins
to separate terpin hydrate
after 1 hr. (C40). - 50. (by vol

H1S04 at 800 g. mixture of
terpenes. (603)-,- For active
forms, shake 100 g, hy. w. soln,
of 233 g. KMnO4 in 3 1. 120 wo
ice cooling, remove unoxid.hY.,

SECTION 3

Ite e



DIVISION B SECTION 3

Boiling
Point

No. (CO)
Specific
Gravity

Re fractive
Index
(nD)

e
w
p

394

Hydro carbon

xtract neutral oxid. product
, ether; acid. w. H2 SO4 g
Anonic ac., (64i), (inactive
orm, P*,- 103-50 , active form,
.IP,= 69,6-70.50) (521)whose
emicarbasone, 14P.w 040.(64-).u
tONO, AcOH, + HM g4 nitroso-
hlaloride, inactive form, MP.=
03-l5l de *, (597 9 6 42 )-wh. WO
aOMe g., besidesnitrosopinene,

jHj0jN, xtals. frm. EtOH,
[.P.= 101-20, (643), and whose
iitrolpiperidide, M.P.,= 118-90
nd whose nitrol-benzylamide,
[.P*= 122--30. (1520-), - 1C g.d-
inene nitro so chloride,+10 g.
iperidine, + 30 cc. ala. htt.
- pptd. w. H20 g, d,-nitroso-
inene, prisms frm. Et20, 14P,
.31-20, + d-pinene-nitrol-
;peridide, M.P.= 118"90. (4)
'or strongly active hy., mix
qual vole. hy., EtONO, abso-
.ute alc., treat w. HCl in ale,
elow w50, filter off inactive
itrosochloride, dil. w. 1-2
ole, alc., cool below -100i
eedles of active nitroso-
hloride separate, 4P. 81-1.5C
A 3220 (al, or CHCll),w. 9.
itrolpiperidide, 3P.. 84O,+Wh.s.
itrolbenzylemide, 34P,144m5O.
645). -- Htg. pinene w. 1/10 pt.
y wgt, picric acs to boiling,
rhereby reaction proceeds to an
nd, continually boil without
irther addn.of ht., go straw
ellow plates f6 m. boiling
tOl, 34P. 133 .4
aseous HC1 or HBr + cold hy. g,
"pinene hydrochloride,[s1.jD
33.190, M.P.= 1270, B.Pn207.59
'pinene hydrobromide,&Q D=
31.310, .P. 80, boils w*dec.

647).- To distinguish frm* ( -
Inene, of. latter, No. 495,
.b.no.= 236-254*(est 925).



DIVISION B SECTION 3

Boling
Point

No. (CO)

431 155-6

433 1
674

55-6

Refractive
Specific Index
Gravity(n

*674 - 74
0.854 (15)

(Nos, 435-451 oh

1.46L (20)

Hydrocarbon

1,1.,Dimethylj-3-ethyl-% clt -
h27.ens (2 or3 a_.=o1hII0148

, Terpene frm. Tsuga
heterophylla. (674) - Varrot-

like odor. -L'JD= 440 50 .(674)
Nitrosochloride dec, at abt.
850. 4. Nitrolpiperidide,
Y,.Po= 194- 50. 44. Nitrol-
amine, M.P.n 105-800 (674)

next page).

395
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DIVISION B SECTION 3

Boiling Refractive
Point Specific Index

No. (CO) Gravity (n )

20- 207 207
435 155-7 0.815 (20/4) 1.489

298930 4 298 - 98
155-7

155.5-6.5

216
,55. 5-7*5

439

441

443

445

447

449

451

0.750 (25/4 vac)

0.782 (13/4) 21

0.881 (20/4)

0.821 (19)308

41299
0.844 (18

1.461 (20)

1.431 (25)

1 6
1.463 f )

1.547 (20)

1.463 (19)

30S
85-7

1 (36 mm)

Abt. 1S6
153-4(Ag7
(717 mm)
46 (497)
(11 ma)

157-8

309
157-80

409299
157-8

1un-pg f29nj

Hydro carbon

-Methvl-.2.ethathexn-.cy.clo-
ontene-L2J, .Q4L&4.
-Thnnrnnv1-cyvclOhATAnA-(1 lI

437

396

40299
1.460 118)

)

M Ty --Nitrosochloride, white
prisms frm. 05H8, M.P,*129,'30 0

wh. by htg. w. ale. pipeuidine
soln. or AcONa in AcOH g. oxime
of a ketone, C9140. (298).

4bn-Pron4l-heptadiena- (1.5),~
a08 -- B.b.no.u 181, Test 925

3-.Methv-moctadiene-( 2,4),.i 8 -
Ctg. some 3-methylene-ootene-
(4).(f e*(216)

Trienefrma5mea-15m
ocatadien-4-ol..+ KHSO4. .Qgi --
Boiled at 760 mm. g. polymer.

(20 ).- Unstable in presence
of ac., polym. (3).- Adds Br
rapidly. (a ).- Polym.on htg.
w. Na. ( -Absorbs 0 rapid-
ly. (3011.- NHU-Agg0 is not
reduced, but HgCl2 in Et0H is
quickly reduced to HgCl. (301).

1-Iso nronvlidene- cyolonenta-
dioeCe-(:2,4). " ,1-Dimethyl-
fullawo.9 8 -- Cf. Div. B,
Sect. 1, No. 36.

n-Pronylidne-olohexene.R48
)Nitrosochlorideg prisms frm.

C8H6, H.P 119 , . wo NaOMe
in MeOH g. oxime of ethyl
1-methoxy-acyclohexyl] ketone,
306).-

1,1, -rmethvy5ehnl
cyclo2ent=nI-(), .Llgz,6
Odor like camphene. (ao0).

G. leaflets W. AgXNo .(30J..
(G. Test 906). ( 4 0 ).-NeN11 2 +002
g cyclohexyl-butinoio aO.,( 2 13
MP.= 74-50, ( 2 96),whose'methyl
ezter, B.P.,S=l350, d16=0,998,

Ln tax 1-484a (-aA



DIVISION B

Boiling
Point

No. (co)

453 157-8

io
465

457

461

463

158-9

158-9
693

513
159-6d0

318
159-63

160-1

Specifio
Gravity

0.81 (20)

0.766 (2175)

4

Refractive
Index
(n ) - Hydrocarbon

1,47 1-Methv1-2-ethiidenp'-cyclo-

4-ni-Propyv.-hejtadiene- C1 4),
o a -- G, unstable tetra-

bromide. (0).- Cr03 g AcOM,
MeCIH200 2H, + Me(CMp 2CO He(81.

93
1,466 (20)0*863 (201

513
0.882 (20)

0*846 (20/4)

0,774 (20/4)

2. 1. 7-Trinm thy1-biwclo-r1..3l
henteno- (3) "Dihvdrovprberinet"

05&6 "" =36,0520,(9 ~
Adds Br without any sharp end-
pt. and resulting bromide does
not solidify. (,9).- 5 g. g.
0.5 g. nitrosochloride, MP,=
103-40 wh. w Na0Et g. nitroso-
pinene, 14P. IP (ea).
5 g., in 10 g. cold CSh satt d.
w, dry IM g. 1,7 g. pinene
hydrochloride, M.P.= 1300,
(e93).- 3 . shak* 24 hrs, w.
100 00. 1 .H230S g. 1,4 g cis
terpinol hydrate, 14P.=1l7.
(693)'

4,i,7-Trimethvi-bicclo-n f 1 .3
pldimn-(1 ), , -- Cf.

Div. B, Sect, 1, No,48,

IU-I A--G* a
tetrabromide. 38s).

Oxid. *go meac0l 1-methyl-l"
[15-methopenton-(lS)-yI -
Cyclopropgne, 1P. 14,5 150,
'B 223 ,4 411s 0941, nD20
1*449, whose semicarbazone

4Po 149-510  + 3. 31--metho-
Cyclopropylj -propanoio as.-
(1), B.P.a 219-m20, d4

150.992,
nDI 5= 1,444 whose anilide,
I.P.=126m7O,.

0

397

.:-Aa
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Boiling Refractive
Point Specific Index

No. (00) Gravity

465 160-1 0.833 (20/0) 1.466 (20)

213
467 160-1

298
469 160-1

3 2
471 16041

374
473 160-2

475 160-3

477

479 160.5-1.5

481 160.5-1.5

5

Hydrocarbon

L..3-Dimnathvl-3-ethrvl.- cyol-
on-(of ipen-Byehot

polym. of isoprene.

21 21
0,768 (21) 1.434 (21) Nonn(2), 90I 6.

298 298
0.836 (20) 1,472 (20)

0.833 (20/0)3 2

3?4
0.835 (20)

0.843 (22)

0.833 (20/4)27

0.829 (17/4)

0.839 (18)

0.801 (20/20r 7

312
1.447 (20)

374;
1.467 (20)

1 813
1.476 (22)

1.481 (18)

1.484

1.493

1.458

(18)

(18)3

(20)

Isonronvlidana- v-clohexane.

SeNo -- Nitrosochloride, deep
blue, camphor odor, volatile w.
ste=m, oil wh. gradually
solidifirs to colorless xtals.

P, 83 . (( -298-- 04 oxid,
g. glycol of M.P,a820 + cyclo-
hexanone. (298).

1,3-Dimethy1-3-othenyl-cvclo-
ehsxana- 9 j1014 -- Dihydro-
bromide, M.P.= 34-500 (81)

1-Methv1-2-isonronvlidene-cyclo-
heane o Am~nteboas-( 2(W))"
' Q10Z8 l 1 1n04 oxid, in
cold g. 1-methyl-cyclohexanol-
(2) + other products. (

7L-Methvl-"4-ethvlidene-.cvclo-.
hemens-I or 1-Methyl-4A
ethenv-I vohexens- .or

J., rPronene410l -v1lay-cloheoxons-
J.L ~o~&~e

1-MeThv1-4-ethv1-cvc1ohexad~ien~ I
F,

VIAgg, te .-- By passing
vapore of spinacene at 45 mm.
over htd Pt. (dull redness).
( ~) - Tetrabromide, K.P.*
136S. (57)*-

A P

587
160.5-7.o

304
161-2

, ta

r.= IF IF I -. Ir-, -F I , 2

DIVISION B SECTION 3

p

(Al*Sda



Boiling
Point

No. (00)

DIVISION B

R4
Specific
Gravity

SECTION 3

" fractive
Index

Hydro carbon

8339335 33 3839834
487 '161-71 0.768 (25)- 1.446 -

0.782 (15 1.453 (15)

p

8

I +
;o

814 814 314
489 162-3 0,768 (20/0) 1.442

d
248' 246

491 162-7 0.802 (19/4)24

334 949349

ja

493 163-4 0.826 (o) 1,497

m
L

L

a

A

V

9

3

i1

399

,6-Dimehvl-octadiene-(1 or 2
or 71 -T naloo1en" " ihyr

nrezmW, Qlohl8 - Several
repns. of doubtful structures
and varying constants have been
escribed - Tetrabromide, l.P.
8-8.50 (0 0 4), Tetrabromide,
LP.in 920. ( 3 5),-Nitrosate,
[P.- 950 deo. (by AcOHC051ij
DNO + fi I. HNOS, then xtaln,
frm. Me 2 00 + aq.) . AcOH
i HaS g. cyclodihydromyroene
# dihydrolinalylacetate. (3-3)0

,A6-Dimehl-octadisne from
Itra l ydaumon S o --

abatier reduction g. 2,6-
iimethyl-o*tane. (&,,).

-Methv-octatriene-43.57).
-- Polymerites by distn,

t ord. press. (246).

'a =(M3 . 59), 28 .- 4 days
it w, ale. IgCl2 in tube at
LO g. small amt. of ootan-
ione-(3,5). (349)0

AftL6 -- Occurs in
ost turpentine oils, in
arious other oils as citro-
ella, coriander, etc. (=79-594
-form especially abundant in
ils frm. Douas fir. (52?).-
-form shows A=-220 21<
1010 cm.) (615 Oxid. u.
old 1% KMno 4 g. -pinene
lycol LP.* 76-8 (6F615 ) +
-nopinic as; M.P.= 126-70

5 2 7 , 1 5).-Fitg. several hrs, w.i
o0H-H S04 at 600 g. terpinene.
hak. goo g. hy. w. soin, o f
00 g. KnO4 + 150 g. NaOH in
1. %.0, without cooling,

istn. w. steam, conen. of
iltered residue, under 002, to
1. g. xtals. of Na salt of

opinic ace on ooolingo(616961,77 0

.2



DIVISION B SECTION 3

Boiling
Point

No. (00)
Specific
Gravity

Refractive
Index

Hydrocarbon

-Nopinic as. + PbO2 or KMnO4
in HO4 soln, g. nopinone,
whose semicarbasone, P?,n
1880. s To distinguish
(3 -pinene frm. O -pinene, add
hy, to cold alo. Hg(OAo),2
after stg. 2-3 days(3-pinene
soln, remains clear, while
OC-pinene ppts, Hg 2 (OAc) 2 and
is oxid. to sobrerol + oxy-
hydrocanene. - Sole,
in LOO vols. EtOH: (6jg):

497 163-45

499 163-6

1.468 (20

.EtoH Vols. -pinene Vols.

95 35.8 30,4
90 13.0 9.75
85 8.25 5.1
80 6,0 43
70 1,6 0.2
60 0.5 trae

B.b~no. 256, Test 925.

l-IBOurODVl1-4UFmethylenlin
bio~o1O~~ Th J~31-hexane~
"Sabnans.", SitA6 -- Occurs in
oils of sade, oubebs, carda-
mom: frm. Ceylon, etc.( 52 $594)

W =+630 50-4f (3.0100 =15(650)4n
3h w. cold dil. 1H80
quickly g. d-terpineel,-4) ani
then pumentandiol-(1,4) of
14?.o 1370 (terpinene t*rpin).
(6s. -Boil. w. dil, HaS04
(17) g. ordinary terpinene,
(es1- -AlkKMnO 4 g. vbry
difficultly sol. Na salt of
sabinene-ac, whose free as.
M.op= 570 and wh. by oxid, g.
sabinaketone whose semicarba-
zone, 1?.P 141-a2P ( sw).-
KMnO4 g. sabinene-mlycolpMP.

540, (527)-- B~benp: 250,t
Test 925.

fde -- G. oily dibromide.

-too

6 50
00M84 (15/15)



Boiling
Point

No. (CO)

DIVISION B SECTION 3

Refractive
Specific Index
Gravity (nD) Hydrocarbon

_________________ t ______________- ________________________ r _______________________________________

3219322
501 163.5-4.51 0.785 (20/4)322

248 248
503 164-5 0.832 (11)2

667 67
505 164.m6 '0.810 (21) 867

229 229
507 164-7 0.783 (15/4)

513

521

227 227
164.5-5.5 0.775 (25/4)2

288983 189'3 J
165-6 0.817 20/4)

165-8

328183386a a8'8
165-8 0.788(20)

165-70

325
166-7

332
166 -7

0,792 (12)8

0.845 (21)8

38
1.448 (201

1.464 (11

667
1,447

2Y9
1.467 (15

1 W?
1,461 (255

282 31
1.457 (20)

3828336
1.455

25
l,452 M5)

1.491

2. 7mDimethv1-octadieiin~m( 2,6)1

i 1  --Tetrabromide, M.P.n
124-70(32). -- KMnO4 g. AcOH
suocinic ae,

+

2,3,r3-Trimethy1-1-methylen4-

1,.2-Dimethyl-3-isonroovl- cyclc-
tentene-( 5). "Thulamenthene",
(68) aOts - Nitro sochloride,
M.P.= 1080, easily splits off
H0l by htg. soln. geisothujone
oxime, M.P.= 1190. (867).

2. 6-Din thv-ootadi ene-( 4 6),

2. 5-Dinethyl.-ootadiene-( 3r5).~

L018

0t
1 ,2 ,45Ttaeh1cco
he&2ng-4,= tge

1-Misthn1-2-isoorony1- oval -

hexene-(1 or ) "2-Menthenm-
( gLr .2)", 9 048 --Odor like
peppermint.

2,4-Di4 ethv1-octadiene-( 2,7),

Cvclohoxvl-proninej mixturej
-Na + COa g. cyclohexyl-

butinoic ac., 4MP. 74-50(2963).

2. 6-Dixethv-octadiene-( 2,6
Ss cj~--Weak mint-like odor.
( 3 27.--G. red color w. cono,

H2 SO4* (325)- - KMnO 4 g. sirupy
glycol wh. oxid. to Me 2 00,AcOH,
+ a little leuavlinio ac, (326)-
08 g. ozonide wh. w. H2 0 g*
Me2 00, levulinic ac., + AcOH.
27). - Br. g. tetrabromide.

(3262328s- AcOH + H2 SO 4 g.
cyclodihydromyrcene. (328).

3-M2lethv1-3-isoprny-cycl p-

Unstable in the airL8a).

401



DIVISION B

Boiling R
Point Specific

No. (00) Gravity

166-8

aso
166-70

167-8

341
167-8

sea
55-6
(12 mm})

3137
167-70

338
168-70

288
168-71

SECTION 3

efractive
Index
(nD) Hydrocarbon

1-

0.849 (20/4)8

0.822 (20/20)

341
0.812 (20/4)

0.824 (20)

Sao
0.750 (20)

0.830 (15)2

1,469

1.457

1.452

I.3-Diethyl- cvclohexadiene-
llorobabY.L OS,) 446

( 2 0 1 3-0h l c c l o c o e f l n 1

0S g. a ketone whose semi-
carbazone M.P,= 182-30 (prob-
ably nonanone-(8)-al-(l)).(3S0 )

(20)

1.461 (20)

1.456

I-LMethvyl-3-isotropyl- cyclo-
he xe a- j. 4g 8 -- Decolor-
izes- WnO4 + Br.

I-Methyl-4-isoprony1-cyc1 -
n -- Odor like

cymene. ( D-forrm shows

oe va+116.740 (highest re-
Po ed value). (341).- EtO110 +
fum. F1 in AcOH w, cooling
g. nitro so chloride, .P.=
127-8 (343) * wh. w Na +
Et0H g. menthylamine;( 3 4 2 )*+
wh. w. NaOMe g. menthenone
o0Xme. (84e)-- Htg. w. anhyd.
Cu04 in sealed tube at 250

g.-cymene. ( ). - Htg. w
HN,s (d=1.0791rin a sealed
tube at 1000 g.nitromenthene.
(848).- Nitrosate, by HN0S +
EtONO in cold AcOll, cubes,
M.P.= 97,5-80, sol. in 80 pts.
ether + 9 pts. HICCl. .(340-.%
B.b.no.=159*(Test 925).

1-Msthyl-4-ioroyl-cyclo-
hexersz&-), &i ,8 *

3,6-Diimthy-o ctadiene-(3, 5),
j0 10 4 8 -- Dil. HSOj g, ,oxide
CI.OH2C, (exhydride of 3 6"
dimethyl-octandiol-(3,6}).

Nitrosochloride, M.1*Z28-310.

402
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527

529

535

II I I I I -

S(20)34



DIVISION B

Boiling
Point

No. (n)

541

543

545

547

549

551

553

555

557

559

Refractive
Specific i Index

Gravity (nD)

340
168-9

282
168.5-9*5

168.5-9.5

169-70

358
169-70

354
169-70

0.822 (21/16) 1,457

350
0.820 (16/4) 1.456

354
0.807 (20) 1.498

0.852 (20/20o

0.811 (20/4)312

0*866 (20/4)

Hydrocarbon

(g gr OV o Q1 8--C5H1IONO +
cone. HIIC inMeOH ga nitroso-
chlorideoolorless leaves very
difficultly sol.in ale., M. .
130-20.9 (340).

1.461 (20)282 4,20. 4,5-Tetra rMhyl-cyC1o-
I~aakds

a

a

10473 (20)

1.479 (20

1,514 (20)

:n-Dihydro-limonene - od.

cis-1--Methyl-2-mothoethenfl-

50
1-Methvl-3-isonronv.-cyClO-

hoxene-(4 or 5), "i-Uenthene

54

-(CU), 44 -Resinifies
in the air. (a4).- H + Ptt
black g. 3,6-dimethyl-octanO.

354).

cad1jiexane- 3)j, =841.42i

382-memthv1l-3-isonronvl-cvcl-

Reduces alk, MnO4. (.862)-

Adds only 2 atoms of Br. (3,.
H2SO4 g. red color, (S.).
H2 SO4 + alco. g reddish-brown
color. (362).- A020 + H2504 g.
violet color. (362). - On
standing the hy. underpes
change to diu'0.861, n =1.474.

12
1.2-nrath -- dahldn-

ZL218bJ~13~8. ~4O~k8*

1.1.-Trmn hX1-4,-=&thylikna--

cycloeXadinm 4-(2,), k1 0 I1 . 14--
Rearranges to isodurene.

403

355
169-70

356
169-70

362
169-71

312
65

(22 mm)

60-5
(15 mm)

0.828 (20/4)282

SECTION 3



DIVISION B SECTION 3

Boiling
Point

No. (00)

561 169-72

563 Abt. 1 7 %5 E
165.5-7
(707 mm)

565

567

569

571

Abt. 170
w.partial
depolym.

95 ( 3)

359
170.1

855
170-1

170-3

Specifio
Gravity

Refractive
Index

359 a5
0.822 (15) 1.460 (15Y

) 0.855 (30/0) 1.474 (30

0.977 (33/4)

Hydrocarbon

,.2. 3wTetramthyi-cvcio-
hexane-(3l "Ovelodjhydrn-

3 . 7 ,t7-TriMfl4hm1bcV(o-rep.1r4
hentene-( 21 " A 4 -Cerina".

+62.20. (r46). - Occurs in Rhe
essential oil of Andropogon
l varancusa, (se), atoe KMnO4
in Me200 at gO g. d-l,1-
dimethyl-2-Y -ketobutyl-cyclo-
propane-3-carboxylic act, whose
semicarbasone, 1 P.=182-30.
()546.- H01 in AcOH g. dipentene
+ silvestrene dihydroch3orida6
M.P.n 48-500 and 720 resp.( 52 7)
Nitrosochloride, 14P.m 101-20.
(=7).- Nitrosocarei, M.P*
89-900. (527)- -iHw g. silves-
trene dihydroohloride, IL.P.=
720. (527). - KKnO4 oxid. g.,
beside other produets, cis +
trans-caron-acid, de, 174-50
+ 1.P. = 2130 reap., + cis-
homocaron acid, 0S 1a0 , M.P.w
1370. (527).

1.505 S3o) d=toita --

Two forms, M.F032.5G+ MP.M
19.50 (352); of. Dir. A. Sect.
2, Nos. 38, 78.

I-Methyl-2metho QtaLye . vlovalo-

1iB~pl~a44t "A' g-o

td e -Odor of
lemons and eucalyptus. (355)-

857
1.459 (19)

--L-form: shows
D=- 34 0  (2=l dm.);nitroso

Po doride g. mixture of oximes
by PhNMea( 357).

404

1-Meth1W-3--n-argO fidanX-al0.814 (19) 35
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DIVISION B SECTION 3

BoilingI
Point Specific

No. (Cq) Gravity

573 170,5-1.51 0.810 (20)36

216 2
575 170.5-2.5: 0.787 (13/4)

1 621
577 171-2622

57
(11 mm)

Refractive
Index

Hydrocarbon

l'-Methvla'4-metlmethenvl- pyc3~

116
1.460 (13

622
0.852 (20) 1.479 (20

hexane. "nthnne(8(~Y)~,

4-Methyl-nknadiene-'( 3, L 4
Unpleasant odor. (46)

(2,1(q)l" " 'Phellandrene",
Z106 -- In turpentine oil frm.
Pinus contorta, Japanese pepper
oil, oil of citronella etc,
(7 1,594). C0 M+18S 54&
(825 or up to +950 . n
The hy, is unstable and oxid,
quickly in the air. (527),-
Pleasant, geranium odor, burn-
Ang taste. (622)-- Long boil.
or htg. in sealed tube for 20
hrs. at 140-500 g. diphellan-
drene, (621). - Htg. w. alc.
1204 + dil. NaNO 2 , sepn. o f
isomers by Me200 + fractional
pptn. w. HO g. O -nitrosite,

P.u* 1020 (less Sol.) +/3 -
nitrosite, L.P.= 97-80. (622)."
Several hrs. action of aq. NH3
on nitrosite g., beside nitro
/3-phellandrene, an acpC10H17
04N8 , needles frm, ligroin,
MLP*75-60 whoCse u salt
Vu(0ioH i0 4Na)21 dried in
vawcuu, sky blue microscopic
plates, 4P.= 1080 deOC (821)-
l-form g.-nitrite, 4P.n203-40,
nj =159.90, (623),D-form g.
ni ite, vMP.2010, 1D=159.30
(63)-- EtONO in C, soln. +
alo, HMl g. 2 nitrosoohlorides,
I4P.60101-20 , + 14P. 100 (3527 .
Oxid, w. 10MnO4 g. sirupy
glycol (B.I'.1 0 =1500 ) who by htge
IV dilH2 804 g. dihydrocuminalo.
+ tetrahydrocuminaldehyde whose
semicarbasone, 14P, 204-50.

(5 7).-50 g. mixed w. 150 cc.
96 EtOH + sat-4d. w. H0l, in
24 hre, g. red-brown oil frm. wh
in hot EtOH xtalise shining
laminas ofUk-terpinene-dihydro-
chloride, M.P.m51-2 0 . (624)*"

Ibn :155-198 Test 925.

405
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DIVISION B SECTION 3

No.

579

389
171-3

370
172-3

Boiling
Point
(CO)_

171-2
609

171-2
(slight
dec.(o) 1

105-7
(90-5 mm)

316
82-3

(17 mm)
as

171-2

0.798 (4/15)289

0.895 (23/4)6

0,927 (17/4)3

0.836 (20/4)369

0.854 (15/4) 37

Refractive
Index
(nD)

1,*424 (121
1 24 1

1.471 (2o0~

1.466

1.486

1.515

(15 89

(23 16

(17 63

hydrocarbon

2in1Iethv16..methv1enAmo~otadiz~r

Specific
Gravity

0.896 (12/4)5

0.798 (20/4)11

370
1.485

VI 2nee-),415 .

406

585

(I "Tiiram"i I 0546 --
Occurs in oil of bay, etc.
( 5 2 ? v 5 9 4 %. -NiH g. 2,6-dimethyl
octane. ( 14). -Na + EtOH g.
2,6-dimethyl-octadiene-(2,6),
(,,,),whose tetrabromide, M.P.Z
880. (5)- Htg. in sealed
tube at 250-600 g.o -camphorene
tetrahydrochloride, frm, cold
other, rextald, frm, absolute
EtOH, M.P.= 129-300. ( 52?).40
St (U?) or htg. 4 hr., at
3; g. dimyrcene, B.Po 1,8
160-2000, whose nitrosite
:MP.= 1630 (dec.) (6 8 3 ).-H2804+
AcOR g. myrcenol, (612).- To
distinguish frm, ocimene of.
latter, No. 641.- laleic
anhydride g, isohaxenyl-4-ois-
4 4-tetrahydrophthalio ao
anhydride, M.P.=34-50 , whose
ac., M.P. 122-30, wh,. latter
g, w, aq. HIIBr at 1000 in
sealed tube (12 hrs.)dimethyl-
lylyoctahydronaphthalenedi-
carbonic ao-6,7, MP,"206-70,
whose anhydride, M.P.= 215-70.

( a
4-Ethyl-a ctadiene-(24),

1-Cvclonentvl-avclonentene-( 1)Y

Bicycle- jjj93.41m-norl1ene-( 2,4)

1hmethj,.3E proenek32)I
~J.Oh~. L6



DIVISION B SECTION 3

Boiling
Point

No. (00)

593 172-4

595 Abt.172
168-9( g)
(7 5

8??
597 172-4$

671
599 172-56

601 72,a5-3

Specific
Gravity

0.831 (21

Refractive
Index
(nD)_

1,465 (21 1

I

0,859 (30/30) 1.469 (n 3 0l%

0.809

0.840

(20)

671
(20)

0.837 (20/4)$71

Kydro carbon

-alethl4-isoorovlidenz
'rclohexane,~ "Dihv dro-lerpinp-

Oi--11. KUnO g. 1-methyl-f
cyclohexanono-(4 + Ue2CO.
(33 9 34).- Nitro so chlo ride
by C% 1 10-NO + HCl or by hy. +
IC +HIOv, deep blue oil wh.
solidifies on long stg. g.
white xtals., 1.P.m 101-30.

(873,374)a

heotene--3). " Amaronei
"I2di rena"'Og --occurs
in Indian turpentine oil frm.
Pinus longifolim, German tur-
entine oil, etc,- D-form shows

- AcoO soln.
D .+ a drop of H2304 g. transient

green color - 5 g. mixed w.
2 coAcOH+4g. CH1 ONO +
3.5 g. HNO (dm1.4 in the
cold g. d-carene nitrosate,
glistening prisms frmKC0013-
pet, ether, dec. 147.50. (,%7)7
50 g. hy, in ice cold NaOH
(50 g, in 500 cc) w. nO4
(116 g. in 1,5 1.) after steam
diston, to remove unchanged hy,
+ etn. w. Et2O g. d-carene
glycol, long needles M.P.=
69-700, B.P. 4 2=166-78,kj in
CHC7 16,056. ( i

1,451 (20) 1-Ethylidene-3.-iao3rpnv1-

672
1*479 (17) l2-Dimethl-3-isonrooyl-

cvclionentadiene . "Isot~huJene.

37
1,470 (20)~ 1-1thvy-4-methoethenyj-cXClo-

hexene-(2) (1). 7Isn(im)nene,"
~tO&6 -- L-form shows9D

-140 580.(371). D-form shows
72. ,+131,930.(3 7 2 ). -Boil

1-f rm w. K g. 1-hy,, B.P.
180-20.*(37).

S

"

407



DIVISION B SECTION 3

No.

603

605

607

BoilinG
Point
( co)

173-4

876
173-4

684
173-4

608
609 173-5

Specific
Gravity

Refractive
Index

(nD) Hydro carbon

867 36?
0.823 (17/4) 1.460 366 1-Methvl-4-isonz'ovl-ovcla-

1.458 (30) hexene-(1 " "2,34,5:Tera-
hvcdro-r- cymena", "D-1Menthen2.

13}." "Csarvomenthene"A. "Dihydro
Dhellandrene"1 "Dihvdro1,.
limanens", hO; -- Last two
names applied in literature
to strongly d-forms. (364).
iMnO4 g. AcOl, 3--isopropyl-
glutaric ac-(l), + small amts,
of 2-esopropyl-4-acetyl-n-
valei-ic ac.-(l). ( -- Dwfo rm
has shownID as high as +400.
(865)*

0.811 (20)876

0.838 (22)6

608
O0.8 53 (18)

376
1.457

684
1.475 (22)

608
1.482

1-Methyl-4-n-Dronylidane~
-- Nitro so-

chloride, M.P.= 138-400. (376).
Nitrolpiperidide, M.P. =148-90.
(876) - Nitrosochloride g.
oxime, MP.a 105-60. (876).

hexjerM -3)."=-MenthjaenU

~Od1 -Reacts only slowly
w. HTiO2 , then good-terpinene
nitrosito. (68).- Shak. w. 0
in presence of H2 0 + sunlight
g. dihydro-cuminaldehyde wh.
oxid. to cumin-aldehyde.(6 8 5 ).

1-Methylene-4..isonronvlidenp

Qt.(rbe-t " ithmen "Wp

MAn IG 40160-- In
essential oil of osl, japonic,
)Lxim, (608),Ot*o Nitroso-
chloride, 14P~jollLO. (608).-
Nitrolpiperidide, 14P.'.142-30

(6o8).- Nitrolanilide, 14P.
126-80.(6,8).- Dihydrochloride,
a. P?. 520. (608), -Nitrosate,
I4P. 1340.(60)." 10 g. of
the nitrosochloride htd. w.
2 g. Na + 40 co. iec. .
(CtOHi1 )2 N2 0, 4P. 52-3 ,

sometimes C1OHIBN=NC 1 Hi,
orange-red, M.P.x 85-. (608)
Nitrolbenzylamine, 14P.106-7

(527). -KMnO 4 oxid. ,Y-.terpinq
erythritat, .*P*N235 . ( 527)a

408
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DIVISION B SECTION 3

Boiling Refractive
Point Specific Index

No. (00) Gravity Hydrocarbon

379 ~ 879 9
611 173-5 0.825 (20) 1.467 (20) 1-MeThv1-3-isonronvlidn1:

gyge . 8 -- Oxi d w.
1% KMnO 4 in the cold g. 1-
methyl-cyclohexanone- (3).(79).

876
613 173-6 1-Methyl-4-nropyl-cvolohexen.

L L8 -Nitrosochlorido,
MP. 134-50. (3 7 8 ).-Nitro-
sate, *P4.m1190.(376)0
Nitrolpiperidide, 1P,*=150-200
(376).

625P626 627 627
615 175-6 0.841 (20/4) 1.473 (20) 1-MathvL-4-isonrrvl-cvel-

hexadieas-(1.5), "tb.Mentha-
diene-(1, 5)", "<A -Phsllandrene'

--Occurs in many essen-
tial oils, among them ginger-
grass, elemi, and Australian
eucalytus ( 27, g- -- form
shovs w -112 76 A.7(,f27)
D-orm shove(+44640
(Joldm.).3(62 5,-Rat ation
altered by sunlight (6 ) + hy.
distn. at ord. press. (ea)-
Unstable to'acids. (5),

MnO4 g.d -oxy-(l -isopropyl-
glutaric ac. (6 ). -Na + EtOR
g, p-menthene-(4 of *aa sign
of rotation.( 8 3 jj- Br in
AcOH g. dibromide wh. w. alo.
KOH g. p-oymene 1630).- Ale.

2804 g. terpinene w, part,
charring. (608)*- 100 go hy.
in 400 g, ligroin treated w.
dil. H2504 + aq, NaNO 2 below
40 goos +t;-nitrosites, separ-
able by MeG00 + fratctional
pptn. w. H2 0C pts. lt, 14W
rapid htg. 113-4, (. '2)51ow
htg. l05-60 (63@v,8asU' -
I p.- =109. (622-( a(-nitro-: 9 inles' sol. in C82 than

+ can be thus septd, frm.
latter, RQ20n -160 (inCH~la),
shows mutartation. (633)*-
25 cc. hy, in 150 c light pet
poured into 53 cc 44% NaNO2 in
freezing mixture, treated we
25 cc glac. AcOH, + xtaln.

A&nitrosite removed frm.sticky
yellow mass by washing w0Et0H 4
rextaln. frm.Me2C0-Et0H, g.

40.9



SECTION 3

Boiling
Point

No. (c)
Specifie
Gravity

Refractive
Index
(nD)

less

67596883
617 175-6

619
380

175-6

DIVISION

(627) (differs frm. M.P. re-
ported on otherwise prepared

CA -opd., cf. above).-Maleic
an* g. addn. cpd., 14P.'l26-7.
718)0

0.834 (20/4)875
175

1.478 (20}5 1-Methvl-4-isoprony1-.cvolh-
hexaiera1, 1 "pMnh-

" aryg s, IA - Opti-
cally inactive. ( Occurs
in various essential oils,
cardamom, coriander, etc.

P45 .- Odor like -e"rrons
( I like limonene). (675).-
Alk. KMnO4 go onlyccvd;-
dioxy-QcK-methyl-O-isopropyl-
adipic ao., no p-menthane
tetrol-(l,2,4,5) (difference
frm. f-terpinene). (675,e?6s

677,6?8)* Chromyl chloride in
OSV g., cymene, wh. w. chromyl
chloride + H20 gM -p-tolyl-
prop:naldehyde + methyl p -
tolyl-ketone. (6 7 9 ),,-Repeated
reduction w. Na + CSIOICH go
p-menthene-(2). (680)-- 3 cc.
hy. + 1.5 cc AcOH + 4.5 cc H20
+ cold conc aq. soln, of 1.5 j
NaNO2 nitrosite (best obtained
by seeding), MP.1550 nitrol-
piperidide, MP.P153-4I,
nitrolbenzylamine, MP=.1370.
(.U?).- Nitrosite in AcOH w,
HN03 (d-1.4) g. o HIS06NS
light yellow xtals frm. Et0H,
U Po abt. 730, wh, in Et2 O w,
PhNH% in Etg20 &C16H 2104N ,
yellow needb sM.P0=1450. ?88)
Nitrosite in MeOR w. NaOMe
g. C20h3304N3 , needles frm.
Me2 00, )4P.-163-40 , dec. at
abt* 1750 whose benyl deriv.
14P.a 1270. (682).

1-ehl3mtnehn1.y~.
-D-fom

slhows 25. 8 I-form ShOW

LAI D - 9,60 in EtOAc.(SB 0 )-

410

B

Hydrocarbon

3than 5 g., I.P.l2l-20.



DIVISION B SECTION 3

Boiling
Point Specific

No. (CO) Gravity

357 $57
621 175-7 0.814 (19)

380
623 175-7

625

Refractive
Index

Hydrocarbon

357
1.452 (19)

269 269
175-8:9 0.857 (20/4)
71-3
(16 mm)

591 591
175.5-6,5 0.840 (21/4)

89 9 59095919 592) 589,9
176-7 0.841 (20/4

1-Methyl-4-n-roylidene-mcyclo-
bLA fA, o8a--KMnO ggomuch

1-methyl-cyclohexanone-(4).( 7ac

'l-Methyl-3-meth othenyl-cyclo-

1,1-Dins thvl-4-ethvlidene-cvclo
269

1,514 (20)2

59JL
1,474 (21)1

1.474 t21)

411

hexadene-(r 5),geg I,- CI
+ AcOH g .12,4-dimethy1-othyl-
benzene, d! a 0.874, nD 0 S
1.503. (269)-" A Br deriv.
cannot be obtained because of-
the rearrangement. (269)'- Htg.
at 150-600 for 1 hr. does not
change the hy. (269).

dl-la-MethyL-4-methoethanyl-
cyclohexene-(1) l dl-Limnene",
"PLan.wi*', .0&5&8 -- Occurs
in Finnish arTd Russian turpen--
tine oils, citronella, limon-
grass, cubeb, coriander oils
etc. - Dimer of isopene.( 594

5 .-
Odor of ion. 594,1). - Chromyl
Ahloride in C3 2 , then H20 g.
Me-p-tolyl-ketone +O\-ap-tolyl-
propionaldehyde. (61)t,- Br g.
oily products + tetrabromide,
M.F.o 1250.- Shak, w. conc ,HS

p-eymene + part, charring,
602).*- Ht, W, al a.H2304 6g

part, charring. .(8oa).C ClHiiONO
+HNOs in AcOH w, cooling g
nitrosate, 14P.a 840 (dec.),
wh. w. warm alc. KOH g. inactiv
tarvoxime, (604 ),4MPm 930,o(527
Nitrosochloride, M.P.=780, by
further htg, 103--40g wh. w. alc
KOH g. dl carvoxin + wh. .
alc. benzylamine g.01 nitrol-
bonsylamine, M.P.x-11CP, ( 527)t
B..benet Teob-95-- Cf
No. 629.

I 1-MethvI-4-mmethaethenay ala-

heAe ( t 
Pp.4T .rA CL&

IL II 8 -Odor like

629

L

0



DIVISION B SECTION 3

Boiling
Point
(CO)_

Specific
Gravity

Refractive
Index

_(ng)_ Hydrocarbon

&IMon. (52?).- The d-form
occurs in gingergrass, lemon-
grass, 'jonton, bergamot, myrrh,
etc, oils. (594).- The 1-form
occurs in many essential oils,
among them cascarilla, Russian
and American peppermint oils.

D-form shows dQBO.
+126 (5,592) 8.41 - L-form
shows ) D20122t6 ( 9'

'No reaction w. Na + EtOH (95/
Addn. of Br in slightly moist
solvent g. solid tetrabromide,
M.P.=104-50% aq. free solvents
g. liquid products. (590) -
Slow addn. of ice cold other
soln, of Br to soln. of hy. in
amyl ale. + ether (14) g.
itetrabromide. (596) - H 2pS 4 in
AcOH g. almost complete polym.
( st)4 -To well cooled mixture
of 5cc hy., 7 cc C5I1110NO or
11 cc EtONO + 12 cc AcOH, add,
in small portions mixture of
6 cc TICl (d=l.155) + 6 cc AcOH
and finally 5 cc EtOHI purify
by wash, w. alc., dissolve in
3 to. by wgt. cold HCC13
( cpd. left behind), filter,
extract w, 2-3 pts. by wgt.
cold dry other and let filtrate
evap., gA P-nitro so chloride,
M.P.= 103-40, (598) wh, by htg.
w. EtOlla g. an oil + an xtaln.
oxime, M.P.N 7 20g. ( (599)
nitro so chloride, MP.=105-6 0 ,
indistinqt. ( 8) - Bz02H g.
limonene-l,2-oxide, B.P.1 4'"S
82-40, D20a 0,929, nBOs 1,470,
wh. by shrk. w. 5 pts. 1 %H2 04
for 6 hrs. gp-mentheno- 8(g9)"
diol-(1,2), M.P. 72.5-3 , wh.
by catalytic reduction g.
menthane-diol-(l,2), M.P.-
89-9050 (00) - B.b.no.= 242,

rest 925.

412



DIVISION B

Boiling
Point

No. (Cp)
660

631 176-7?

633

635

637

639

240
176-7

68
(9 mm)

382
74

(12 mml
620

95
(29 mm)

Specific
Gravity

0,848 (20)6

0.850 (20/201

Refractive
Index

(nD)
62

1,478 (18)

240 20
1.491 (np)

0.809 (20/4)$82

Hydrocarbon

L-Methywl-3-metho ethanyl-cvclo-
hexane-(1), " t enhffjn

"Crs n" '& 6 In
turpentine oils etc. ( ).-
Odor of pine-wood. (6z "
D-form. showsf (j4 0 +66,320
(in CHCl p=14.37 (6 4- I
form showsfID. = ~68,2 . (666)-
Br, in cold AcEHl g. oily
products + silvestrene tetra-

'bromide, 4P.*m 135-60 (603)
CFON0 + fum. 1HCl, cold, g.
nitrosochloride, xtals, frmi.
Ue0H, MP.= 106-70 (663)
Ac2 O soln. + 1 drop 112304 g*
deep blue. (608) - Boil w. alo,
AV2 S04 g. much resinification +
polym., but no rearrangement to
other terpenes. (603)- De-
colorizes h nO4 immediately.
(8o) - Oxid. by cold Cr03 .
(664 -Not reduced by Na +
EtG1. (665)

1-IMethyl-3-methoethenyl-cyclc-
hexene-(6). "Isocarvestregn",
Lo; -- Adds only 2 atoms of

Br - Ac2O soln.+ conc. H2304
g. violet, quickly diluting,
color. (240)

1,3-DiethYl-calohexadiene-(1,3

2.i7-Dimethv-o Ctadiine-(3, 5),

"Allaame 4 e - For
d + n of various alloocimene
fractions of. Enklaar, J, prakt
Chem, C2} ,O 411 Rec, trav.
ohim, ;A, 235.- Na + EtOH g.
2,6-Dimethyl-octadiene-( 2,6).

(700)0

.41...J

413

SECTION 3



N B SECTION 3

Boiling
Point

No. (00)

641

643

645

647

649

653

655

7021
176-8
dec.

329
177-8

384
177-8

177-9

38r
178-9

178-9

. 548
179-80.5

Refractive
Specific Index
Gravity (nD)

701 70C
0.799 (21/4) 1.486 (18)

384
0.884 (15)4

6
1.478 (20)

0.756 (25/4 va*) 1.434 (25)

5A9 A549
0.845 (20) 1.491

Hydro carbon

2. 6-Dimthl-ectairien&-L.21. 5.

Occurs in Java basilicum oil,
etc. (2 594) Slow htg. g,
allocimene. ( ) -Na + EtOH
g, 2 6-dimethyl-octadiene-(2,6)
(7oo whose tetrabromide, .P,=
880. (527),- AcOH + H2504 g.
ocimenol whose phenylarethane
M.P.= 720 (700) - KMnO4 oxid.
g. an ac. whose Pb salt xtalize
in diamonds (difference frm.
myrcene wh. g. an ac, whose
Pb salt xtalizes in needles).
(527)

1-Methyl-2-methoetheny1- cyclo-
henL2J. 1 a4OMao- Odor
like pine wood and xI.eon,(32 9 )
Adds only 2 atoms of Br
directly. (329)- Soln, in Ac 2O
+ 1 drop conc. 82304 (329) g.
quickly diluting rose color-
ation. - Na + boil. ale. g,
o-menthene-(2(8)) (329)

LKDa +40. (384).

1,12--Trimethl-5-Bmethoetheniyl-
AYQloQ t&.ne-( 2, .~ 8 --
Odor of Ivnon.

ikOU&- By menthanendiol-(2,5)
+ 15S04 at 1900.

4-PrOuq -(4)i -vl-OCten-(2=
j4 uu20 -B.b.no. =170, est 925

1 -ll hv1-4-isopronv1f-v m-
h91d1-03"

o4k6@

414

a

DIVISION

; -9 -a r- -L 7- -- '% .2



DIVISION B SECTION 3

Spe cific
Gravity

0.842 (20/4)

661 180-1

200
663 180-2

392
665 181-2

248
667 181-3

;lrl

669 67-7.5
(11 mm)

200
0,819 (26/4)0

392
0.827 (16)

248
01825 (1)2

010
0*869 (20)

Refractive
Index
(n D)

03
1.501 (20)

68
1.*478 (17

00
1*456 (26Y

1.463 (12

1.507 (20

415

Hydrocarbon

308
179-81

1-Methyl ene-2-isonrotvl-5-
rnethyl-2yclohexane. _QTy --

] T8= 87,250 (in alci's)

22.,3,.3-Tetrapethvl-methvlene-

h2ptatriene-(2,4,6 , or an
isomer of tho seza carbon
skeleton, ,

Boiling

No. (

657

659
686 686

179-82 0.857 (20/4)

2-DiisonroDvlidene-cYclp-
gI &* e4Q0 6 - Aromatio

odor. (sos) - Obtained by polyn,
of dimethyl allene. (303) -
08 g. suocinic anhydride, AcMw,
acetone-peroxide, + isopropyl-
idene-2-oyclobutanone whose
B . 570 ,BP.7 60 = 1710,
D4 0.933, nO= 1.486, quinone
odor, semicaRazone MP.x2410
(dec.) (803) - Xtsln, cpd, wi
NaNO2 , M.P, 1410, (308)

l-Lethyl-4-isonropvi- cyolo-

-- Not yet obtained pure.
(52av94) - An integral con-
stituent of ordinary terpinene.
(687) - (Constants given are
for an impure Oq-terpinene.) -
iXMn04 g. p-menthanetetrol-
(1,2,4,5) M.P.= 237-80

difference frm. A-terpinene.

(527'6??)

1-Methvl-3-methoethenv1- cyclo-
hbX.eL2-W. 4OU 6 -- D-form
sho we LOCID= 17.50. (387) -
L-f orm shows = 4-12,90:(387)

Z ao --By 1,5-dimethyl-2-
methoethyl- cyclohexanol-(1) +
oxalio ac. -L2. D= + 88.530.
(200)

I



DIVISION B

Boiling
Point

No. (00)

671

673

675

677

679

Refractive
Specific
Gravity

16

I388
181.5-2.

S1 8
181.5-3.5

181.5-3,5

393
182-3

325
182-3

Index
(nD)

389
0.791 (0/0)

0.793 (14/4)

325
0.801 (io)

393
0.863 (20)

328
0.810 (11)

Hydrocarbon

-36 . (388) -I2 salt (Test
p26) M.P. 82-30*(390)

2.4-Dimethl-nonadiene-(3, 5)

2, 6-DimehlnfainCaI

1,457 1)

1.458 t0o)

93
1.497 (20)

25
1.461 M1)

416

-- Odor like mint.( 3 2 5)

Q 01Lt from 1,4,8-tribrom-p-
menthane + NaQEt. (se)
2 ,6 ,7-Trimnthy-octadiene-(2,6)

, -, ., .A VIM

SECTION 3

I A



DIVI ICT B 3ECTIO 6

Bo iling
No. Point Specilic Refractive

(00) Gravity Incex Hydrocarbon
(n-D

681 392.18a-3

248

182.5-
4.5

39 7

186-4
688

184-5

24
1.462(10)

64 (9
1. 4b4

1.492 (19)

1-Methyl-3-4iethoe thenyl"
cyclo e Tene-(T), 0T 7. e-
T-Torm s Eows D= +640.
(3.L). - Pungent lemon
octor. -IAdds 2 atoms of Br
(34o)- -Soln- in Ac2 O w.
1 drop HSO 4 g. intense
methylerie-olue color.
(s9,s4o)-

6 , -Dimelhyl-g,-e thyl-
metnylene-cyclonexane,

2-4ethyl-aecadiene-(1,6),

1-Mvethyl-4-i soprop~rliaene-.
cyc.lonexene-(1), "p-4Ien-
ihaaien e- (1,14 ( 8)1)", Ter-

pinroleii e", U0. OBt.1 -- Uc-
curs in oils ofielemi, or-
ange , + prooaoly cori-
ander. (,a , 69 4) - - Change
oy uoil. at orainary prebb
(6).- Htg. w. acicts g.
terpxiene. (6,0). - g. h
shay. w. 66 g. KMnO4 , 14 g
KOH, 400 g. ice, + 400 cc.
aq.; unattacked hy. distd.
off, I nG8 filtered off +
soln. evapd. to dryness on
H.0 bath under C0., residut
washed w. alc., taken up ii
H20 + extracted w. AcOEt
several times; xtls. of p,
menthantetrol-( 1,2,4,8)+
1i2,0, wh. begins to sinter
at 900 + m. above 100* w.
gas evolution; m.p. of cpd
slowly dried at 1450, 149-1
500. (52 f,6 7 6)-

1-Methyl-4-methoethenyl-
cyclohexene-(6), CL 0H1 .
-form shows (06)D= +100.

- 1, YMnO4 at 00 g. 1-1-
methyl-adipic ac. (201).

417

248

68 9

ala.

61

689

0.816 (10)

0.854 (20)

0.858 (19)

.-



DIVISION B

Boiling
No. Point

(00)
Specific
Gravity

Refractive
Index
(nD)
1)

Hydrocarbon

184-5

a8-8S
184-5

691

693

695

4
184-.5,
62.5

,

7,

(13 mm.)I

363

70
(17 mm.)

588
184.5-8.

399
185-7

227
185-9

340
186-7

0.857 (25-25)

0 . 809 (22)
39 8

394

0.845 (10-4)

49o 8
0.879 (20-4)

0.845 (20)

5 4
0 .854

40

(20-4)

0.824 (20-0)

O. 778

5 6 a

39 9

227
(25-4)

160

1.484

3 9 8

1.450 (22)

39( 4
1.4713 (10)

49

20)
a

40

20)

1. 538 (;

.462 (

J.471

1.462 (

20)

28
25)

8

7

1-Methyl-4-methoethenyl.-
cyclohexene-(6) , "p.lentha4

U2, 0 1 6 .
1)-form shows ( )y +98.2
(in CH). (3)o. - Odor
like d-limonene or lemon.
( 3 9 ) .

l--e thyl-3- ( 3 2-me thopropyl -
cyclohexerie-(4 or 0), CIIH 6,
-- I Vol. H2 +4 + Vol.
EtOH g- first s yellow col
then yellow-red, + finally
a violet-red color. ( 3 9-

1,6-Dimethyl-1-(propene-
(l")-yl)-cycloheene-(5) (?)
011111..

1-sec .-Butylidene-cyclopen
Tadene-(, 4 ,"Wa-Rethyl-

0-ethyl-fulvene"T , C,H1 2. -r
Orange colored liquid. (4,
Cf. Div. b, Sect. 1, ITo.
140.

1-Cyclohexyl-but ine-(3),
.1O1 6. -- G. Test 906.

TJTf.- Qyclohexylpgentinoi
ac., M.P. 37.5-9 . (40).

Homoverbaneyie, C1 H11.

CIIH20 from 1,3-dimethyl-
4-isopropyl-3-chloro-
cyc lohexane.

2,6-Dimethyl-nonatdiene-
(4,6)j, llso-

1-111e thyl-3-metho ethenyl-
cyclohexene-(3), ()10HOhl -
Adds 2 atoms of Br.
Aca0 + cono. H.84 g. a
red-violet color. - Odor
like lemon. (340).

418

184-6

11

SECTION 6

diene-( 6,8(9) )"T ,

.

.



DIWISION B SECTION 3

Boiling Refractive
No. Point Specific Index Hydrocarbon

(00) Gravity (nD)

al16
D. 786 (14-4)

701
D.899 (22-4)

D.831 (16)

412,4682

(18)189-90 0.918

370
D.844 (15-4)

446
I.825 (20-4)

?.914 (17)
403

L.460
416

(14)

700
L.545 (21)

400

18,1-8

816

1811.5-
8.5

o00
188-.9

408

188-90
402

(16)

411,46 a
L.495 (n

446
.483 (20)

43(17)

Undecadiene-(1,10), C ,.H20a
KhnUGoxid. g. azelaic ac.
in alk. soln. (356,400).

Y09 in pet. ether g. green;
addn. product. 400)

5-Methyl-decadiene-(4,6),
11 80.

2,6--rimethyl-octatriene-

1,2-Trimethyl_3-(3*-methoL
ropene-( ) -y1)-cYc lopenter

, 2ih2 0

1(or 3)-Cyclopentyi-cyclo-
pentene-(1), CIOHsr.
Br + AlBr. g. C 1 0 H 4 Br., m.
= 308-94. (41,P462). -- Br
in CS2 g. dibromide, m.p.
08 H , CH 7Br., m.p. 4 160 ,
wh. w. K.00, g. dihydroy.y-
cyclopentyl-cyclopentane,
m.p. = 87-80 ( wh.
latter is also found by hy4
+ I + HgO. ( 468).-

l-ie thyl-3- ( 32-me thopro pent
(P2 )-yl)-cyc1ohexene-(3),-

C J. - -- ID-torm shows
( + 6 3 . 9 0. ( 0) -

Adds thevr. amt. of Br.
(30)- Alk. MnO4 8.
methyl-adipic ac. (

1, 2-Dimethyl-3,4-di I sopro-
py dene-cyc lobu tare,
Cj.H2.2- Oxid. g. 1,2-
dgeThz-3-isopropylidene-

=*p.-=6316 ,qiiinone odor,
uvhose semicarbazone, Map,
200-10. (446).

Bicyclo-(0,4,4)-decene-
(I or 2 or both?) , "
faphthanene", p" 107 16' --
r In HUCl g- a di bromo-
aphthalengdecahydride of
.p. = 143 . (403).

4IJI

L .46 [

370
19 0.-

446
190-1

403
190-2

: I



DI'vtL3IC'IT B ~iECTIOIT 3
Boiling

No. Point
((CO)

725

727

729

731

735

737

739

741

743

403
190-2

3 70
192-3

2S3
192.5

405

193-4

412
194-5

361

79
(17 mm.'

195-6A
slight

dec-
413

195-6

4

195
dec

0 74
5-
) 7

)

92-3
(63 mm*)l

Specific
Gravi ty

0 .901 (13)'
403

370
0.853 (15-4)

405
0.846 (12-4)

0.865 (20)
si 

0.832 (25-4 vac

4.13
0.825 (23-4)

407
0.814 (11-4)

8 76
0.800 (13-4)

Refractive
Index

(nD)

403
1.491

1.4803

405
1.463 (12)

363

1.47 (20)

.) 1.460(25)

1.465 (23)

407
1.487 (11)

8 76
1.459 (15)

1Tydrocarbon

Bicyclo- (o,4,4)-decene-(3)
"f -RdPhthanene", C1. OHj. &0
AV')' in- CIHCI. w- Br g-. TWO
2, 3-di bromnaphthalenedeca-
hydrides, m.p.= 410 + 85*
(403) - -Combines directly
w. org. acs. to esters of
decnhydro-L-naphthol of mi
p. = 15 . (403)' - This hy!
is probably a mixture of t]
two rorms cis: d" 40.917-
0.913, nw1.499-1.494;
trans, :0.894, nD4:1.484
m.p. = *.244.( 44).

1-Me thyl-3- (3 8 -methopro pen
(32) -yl) --cycloexen e-(-E),
cI1HE,. -- D-form shows
ST,) 54.80. (370)-

1-ivethyl-3-iso butyl-cyclo-
hexene, CIIH2 -0

01CH20 from 1-isoamyl-
cyclohexanol- ( i.

Bicyclo- (o,4,4) -decadi ene-
( , 4) , "EhEahydronsphtha-

1-Cyclohexyl-butine-(2),

4-Cyclohexyl-pentene-(2);
CyIH2o- -- b. no.
Test u2b.

1, 1-Dimethyl-6- (30-metho-
propene-(37 )-yfl-cyclo-

C2lHo.
Adds 4 atoms 0T Br. (413 )-

2, 6-Dimethyl-nonatriene-

H*304 g. a
hy. (407).

Ci1 H 8.s- 80
yclic isomeric

5-Ethyl-nonatriene-(1,4,8)
or 5-Ethyliuerie-noriaciene-
(lb),9 5 .Hxa

420

e

DI'vIJI0ON B O-ECTION 3

1 ehne', 9 o4 -

. 11

= 112,3

hexene-(4)',



DIVISIOI B

Boiling Refractive
No. Plint Specific Index

(CO) Gravity (nD)

419
196.5-

8.0

408

197-9

0.908

0.910

23
198-200 KD.867

425
199-201

257

106-9
(46 mm.)

abt.200

438

201-2

248

201-3

325

201.5-
2.5

353
84-4.5
(16 hil.)

(20)

408

(20)

420

(25-4)

257

0.830 (16)

D.85b (18)

D.813 (10)

0.803 (10)

00.846 (20)

392

432

248

325

.33.

21.494~
419

257

1.495 (23)

1.480
432

(18)

248

1.462 (11)

325
1.459 (11)

1.463 (20)

Hydrocarbon

1-Cyclopentyl-pentene-(1),
o 

0k i .-- Vltrosochlori de

m.p. = 113-4*. (419).

Octahydronaphthalene (?),
CLOH2 1. -- Hydrobromide,
P-2P-o= 95-1000. (40S).
Dibromide, xtals. fM. 6H,
m.p. =1690 (409).

Undecie-(1),

422)*

"Rutylid ene"
-- Mp. =

- G-. Test 906. (

PI

4 21

Undecine-(2), 011112. --
Does not g. test 906. (a-g)
- 94% HgSO, g- methyl-nony]
ketone + ethyl-octyl-keton4
(424). - KMnO 4 g. pelargoni
ac. + AcOH.
(424).&

Br g. dibromi

1,3-Dimethyl-5-isopropyi-.
dene-cyclo.hexene-(6),

rme thyl-cyclohexane,
-- D-fo rm show s
34.790. (3,2).

g:L2 Hp.
(e-J -w

D

1-Ethyl-4-methoethenyl-
cyclohexene-(1) , C1 1 H SO1

3, 3-imethyl-2-n-buty-
Iidene-cyclohexane, 1 2 H 2 2,

2, 6--imethyl-decadiene.-
(;2,b), Cx2 22 -

1-Cyclohexyl-pentine-(4),
C 1x H1s -- Cyci oheryl-
hexinoic ac., mr.p. = abt.
300. (213)- - G,, Test 906.
(40). - Odor like anise.
(40).

I I IA

4'21

3*

7777---7-7=-. I

0 I -W x 3.1 L..

1-Ethyli den e-2-i so-pro pyl-5-,

SECTION 3

.847 (22-4)



Boiling
No. Point

(00)

433
203-5

427
70-1
116 mm.)

765

767

769

7712

773

775

276

81-2
(2u mm.)

15 2
(67

429

mm.)

DIVISION B SECTION 3

Refractive
Specific Ind ex
Gravity (fD

433
0.91ff (20)

4 a7
0.905 (20-4)

401
0.773 (20-4)

0.816 (19-4)

427
1.464 (;0)

S.474 (18)

422

Hydrocarbon

b-Vinyl-camphenyli dene,
JitHOs --- D-form shows

D0',) 76.390. (
K2Cr.O. g. camphenylidene-
acetic ac. + some corresp-.
aldehyde whose semicar-
bazone m.p. = 2660. (43).

1, .3-Dimethyl-4-iso-propyli-
dene-c yclohexne -(2) or
-1 --ve thyl-3-methylene-4-
isopropyli dene-cyclphexane
CYIH* -&-- D-form shows
(dC3) ='114.30-9.920.
(27Y. - 01 g. mixt. of
diozonide w. little mono-
ozonide + some oxo 3.Ide
(perhaps) wh. w. H20 g.
M18CO, 4-methyl-5-acetyl-
pentanoic ac.-(1), b.p.1 41710, whose semicarbazone,
needles m.p. = 1500*+ an
aldehyde b.p-.. = 130-400
whose semicarbazone, m.p.
2660. (427).

1-Diethylmethylene-cyclo-

I

4

penTsdiene-(?,,4), "JVJ~
Diethyl-fulvene", C1 OH14 .
Urange-yellow oil. (4,

2, 6-JLime thyl-nona di ene-
(1,7 + 2,7), CIH2 0 .--
1-form shows (OC)D
-10.30* . (4 O)* - 03 split-
ting g. 2-methyl-5-acetyl-
pentanoic ac :(l) +o-methyl
glutaric ac. ('0.

2,6-Dimethyl-nonatriene-
(I or 2, , tb), or an i somer
of the same carbon sieleton
C11Hjs- -- Oxid. + polym.
easily in the air. (2.6)-

2-Methyl-dodecadiene-(1,11)
G 2sHR 4. -- Faint odlor of
le m On: 429)-

74.5.8.5
(19 mm.)

61-2
(9 mm.)

-111

i'



DIVI3ION B SECTION 6

No. Boiling
Point
(00)

77
(12

504

mm.

434

205-6

409
95
20 mm.)

28
209-10

)
5

sa28
209-11

a 3 a
93-3.5
(1,7 mm.)

248
2 13 -4

326
214-5

,505 06
72-4
(9 mm.)

ra 

415
75-6
(10 mm.)

Sp eci fic
Gravity

504
0.877 (20-4)

0.860 (20)

0.84

434

409
(12-4)

285
0. b21 (16-4)

0. 819 (20)

0.857 (20)

0.811 (11)

0.804 (11)

283

40

248

326

50569606

D*89& (20-4)

so
-reTri04-

0.875 (20)
416.

Refractive
Index Hydrocarbon
(n )

1.515
604

(20)

434
1.481

401
1 .467(iP)

28.5
1.485 (16)

283
1.459

40
1.471 (20)

848

1.461 (11)

32s
1.460 (11)

1.533(20)
06

604
5.-0-t t-

t.502
415

(20)

423

1,1,3 ,,6-Tetramethyl-4-
metriy.Lene-cyc lohexadiene-

DTv.

1,3-Jimethyl-3-metho-
thenyl-cyclohexene-(6),
02II2 - i~-By polyn. ol
cai-isopropenyl. (4 3 4).-

. , from i so butyl-
cyclohexyl-csrbino1. ( 40, )

C, 2 H., from 1-Methyl-4-
i soamyl-cyclohexeanel- (4).
(283)0

i-Methyl-6-i soamyl-cyclo-

ihex e-n e- ( or 6 ) , 5 aha2 - -
IMitrosochloride, M.p. =
1360. (283).

1-Cyclohexyl-pentine-(3),
CULH-,. -- NaNH, in ether
g. 1-cyclo'%hexyl-pentine~
(4). (xja -

3, 31..Dime thyl-2-iso butyli-
dene-cyclohexane, 0 18H22 -

2 6 9-Trimethyl-decadiene-
(2,b), C13 H2 4 .
5T- (3 2 )-

-- Fruity

CIaH3.s, C-Tetrameri'de of
propadlene-(1

1, 2-Dimethyl-4-metho etheny]
cyciohexafflene-A 7?, 9), or
an isomer, c - Vdor

like limonvao-+j- 4 0 D-fo
shows (OC ) = +03.490.
(414).- R&tation decrease
by repeated distn. under
reduced press. ( . -
Very unstable. (4 ,). -
Colors in absence of air,

~1

7'1

7119

783

'/85

787

789

191

793

799

T2,5) 02C I . I~HI 6-

B, 3Cect. 1,N.2+

A



DIVISIOY B SECTION 3

No. Boiling Refractive
2oint Specific Index Hydrocarbon
(00) Gravity (n

435

214-7

410

(12 mm.)

89-90
(15 mm.)

801

806

805

807

809

811

813

815

817

428

81-2
9 mm.)

dec.

402

222-4

438

223.8

4

224.
5

38
5-
. 5

443
122-3
29 mm.)

435,

0.855 (20-4)

410
0.8i (211

0.881

0.781

504

(20-4)

428
(20-4)

00-.80 (25-4
vac.)

0.869 (19)

0.911 (0)

402

436

4 38
0.815 (20-01

4431
0 .810 (17-4)

l-Me thyl-4-iso propyl-3-

504
1.517 (20)

( pr op-enle -yl
hexene4(6}, U
( O,) = 0u.8W
preppred. (43

4 atoms of Br
Undecadiine,1
(G) P 48t890
G. pest 906.

j-Cc&Th-
1 3 ELa a --

hasbeen
4). - Adds

C11 H.6 . --
. 0). -
(410).

1,1,2;6-Tetramethyl-4-
methylene-cyclohexadi ene-

(2, ), at 1.6 - Rear-
arranges to pentamethyl
benzene. (504).

2 ,6-0imethyl-decadiene-
(wb + E,8), C1 2 H. -
L-foria Shows (0Z) -
-6.64 . ( - -ot en-
tirely miscible in all
proportions w. alc.-03
splitting g. 3-methyl-
6 cetyl-hexanoic ac.-(1),

-methyl-adipic ac. +
acetorie-superoxide. (428)-

i,447 (2b)

402
1.469 (19)

438
1.47 '[

443
1.488 (17)

Bgb.no.y16 ifaest T 2.
B.b. no. = 146* Test 925.

1,1, 2-Trimethyl-3-(362

ethobutene-(6' -yl)-cyclo-,
pentene-( ,) , C,:9 24.

Benalene "fr om
t r i a myene -Fromide +
alc. KOH. (436)-

2, 6-Dimethyl-undecatriene-
(1 or z, 0 or 6,B),
" seudoionane", C2 3 H8 2
bOil. W. AcfH + H
oc-ionane. (438).

T-p g.

l, to,5 5-2entameth yl-4-
Isopropyl-cyclohexene-(1),
GeC *H4+C(:--BY polym. (or

MeasC -'i H+;(: CHI,) Me. (4 4 3)-

424

(

7-1

- --



DIVISION B

No. Boiling
2oint Specific
(CO) Gravity

819

821

823

825

827

829

831

833 230-1
Slight

dec.

*

234-5

05S6 06
101
(10 mm.)

442

236-7.5

SIB
0.862 (22-4)

409

0.862 (22-4)-

5at
103-6

(17 mm.)

406
103-6

(17 mm.)

440
226-8

350

228-30

430

95-7
(15 mm.)

5 04

100-3
(18 im.)

40

101
(17 mm.)

440

aso

504
0.880 (20-4)

0.846 (20)
40

0.836 (25-4
vac.)

0.935

0.901

6069 506

(20-4)

(20)
450

Refractive
Index

T~-)

SI
1.522 (22)

1.522
40

(22)
a

0.844 (21)

0.82; (22)

425

Hydrocarbon

2,,.-Dimethyl-5-(52 -methyl-I
eno-propy.idene)-cyc lohexesj

3) , 2H, .

1,6-Dimethyl-5-(propene-
(O*)-yiidene)-cyclohexene-I
(t6 , 6

4-Cyclohexyl-Deptene-(3),
0TI.32. -- Nitrosochlorlde
m.p. =110* (dec.). (440)

1-Methyl-3-n-hexyl-cyclo-
hexene-(4 or 0), -b24.

Dodecine-(1), C12 H2 - -
G, Test 906. (430).

1,1,,6-Tetramethyl-4-
ethylidene -cyclopenitadienel
(Z ,0) 9 , I Hl. 6

1-Cyclohexyl-hexine-(5),
C 3 Ha . -- G. Test 906.
(4) . - Cyclohexyl-hep-
tinoic ac.r, m.p. = 4041r..
(40).

4-Cyclohexyl-heptene-(2),
C#'-Haa. -- Turns right yel'
on boil."- B.B. No.-= 82,*
Test 925.

Decahydroacenaphthene,

Sao
1.456 (22)

504

1.513 (20)

40

1.463 (20)

1.466 (25)

O5 ?06

1.526 (20)

460

1.491 (20)

Uoloriess;
petrolaum.

of

8d5r of
( 606 ) 0

Cyclohexyl-cyclohexene-(1)
71 S21 0 . Ni--trosochloride
m.p. -- 1400. (450). - CrO

in glac. AcOH g. ac.,
C a H 1 C00(CHj) 4 C0 2 H, xtals.
fm. ligroin + Et2 0, m.p. =
580 whose semicarbazone,
needles, M.p. = 172-30,
whose oxime, needles, m.p.
f 1054. (46).

C, 2H16,/5 -Tetrameride

839

ow

171F -

propadiene-(1,2)-. --
-7

'"EI 0T I O 3



DlVISION B 3CT1]I4 T

Boiling Refractive1
To. Point Specific Index Hydrocarbon

(__ _ __)Gravity (nD

,o&40o 40S

841 124 0.913 (14-4) 1.495 (14)
(20 mm.)

fi l
846

845

847

849

851

853

855

0.905 (15)

0.886 (18-4)

428

0.77 (20-4)

238-40

4216

100-1
(13.5

mm.)

4as
90-1

(8 mm.)

239-40

1451.

239.5-
40.5

abt. 240

4 a
105

(15 mm.)

-83

451.

0. 796 (19.4)7

0.922 (20-4)

4al

0.792 (15-4)

1.504 (18)

1.449 (20)

gas
1.492

1.454 (19)

4020
1.509 (20)

a A. X

napht.nalene, U 2 h . --

Boiling in Z7o soin. of H01
in AcOH g. 1,2-dimethyl-4-
isppropyl-benzene. (4 6).

1Fe(CN), + Z0f Hol g.
white needles, easily sol.
in aic. + H2 0. (43)-

Dodecine-(2), CIHe z --
Freezes in cooling mixt. +
melts at -9 0 ). (.41),. -
Na at 220 g. dodecine-
(1). (431)- - Does not g.
Test 906. (431)-

426

0.914 (18).

il

C2.2Hv.0 from 1-cyclohexyl-
cyclohexanol-(J) + ZnCl,
at 160*. ( 4 0 J.

b-Butenyl-camphenylidene,
U . H 2 a -- Oft. Div. B,
3ect. 1, No. 496.

1-Methyl-2-ethyl-6-metho-
ethenyl-cyclohexadi ene -
(2,6)(?), O3 ,H. . -- D
form shows (oQ): +86.1901

41 6).j Htg. w. 2% HC1 in!
AcOH g. 1-methyl-2-ethyl-
4-isopropyl-oenzene. (.4 6 )

2,6-Dimethyl-unecadiene-
(1,8 + 2,b), O311H24-

1-Methyl-3-cyclohexyl-
cyclohexene-(6) , 013 H,,. - -
74itrosochloricte, softens
at 1380, m.p. = 142-60.

2,11-Dimethyl-dodecadiene-
(TT0),7C2 6 aT- -- Easily
sol. in ether, ciriicultly
in aic. ( 48). - Gradually
oxid. by the air R. an
aldehyde whose semicarba-
zone, m.p. = 2030*. (a)-
.UinO4 oxid. g. MeCC,
suberic ac., formic ac. +
Ac0H. (461 )

1,4-Dimethyl-hexahydro-



.)IVI3IOITf B SETO

Boiling
Poigt

(C )

a6 3

109-10
(17 mm.)

544
240-50

a0I
108-10

(17 mm.)
505

100.-1
(8 mm.)

418

94-5
8 mm. )

609
107-.8

(13 mm.)

(

4

)

1

a

61
106-7
10 mm.

521
115.5

(12 mm.

86b

867

869

811

87;6

875

Ipeci fic
Gravity

0.856 (20)

0.902 (16)

40

544

50s
0.858 (20-4)

4161
0. 801 (20-4)

509

0.880 (15-4)

514

0.934 (20)

0.826 (21)

0.896 (15)

Refractive
Index Hyd

(nD)

40

1.4*/1 (20)

544
1.495

506
1.487 (20)

418
1.4V6 (20)

09
1.503 (15)

514

1.54?.

52
1.4b4 (n)

I

494
1.496 (20)

ro car bon

1-Cyclohexyl-hexine-(4),
d 311-

Caparrap
By P 2 06

544

(

ine, C,,H1 4 . --
+ caparrape oil.

) D: -2.21*.
D

Ci5H34, Trimeride of
2entadiene--(2,).

C,,H 2,, Trimeride of 2-
Lethyi-rbutadiene- (2,37

2,6-Dimetnyl-undecatriene-
(1 or 2,,10), or mixture
0of b O'T , .a -s P 0- --

in theQickly resiilies
air. '(4,L).*

1-M ethyl-2-n-propyl-4-
meT1oethenyi-cyclonexa-
di ene-(?,6), 1  -3H20  --

Tr ArvtTeTg-o-.

1,1,6-Trimethyl-1,2,6,9
(or I,Z,V,l0)-tetranydro-
naphnthalene, " Ionener,
Ca1 h 1 .C -- T. Div. B,
Sect. , -

Undecadiine-(1,10), CIIH1 6
-- Np. = (-(-2")

(1 0- G. Test 906
(yellow ppt. w. ammon.
CtuiCl2). (Gal2) -

1, 4-Dimethyl-6-ethyl-
napntnalene-o ctarydride,
C1 4 h' 4 - -- Odor o pepper-
mint. (74)0

CsH, 4,-- Lower ooil.
sesquiterpene fm., 18
of eucalyptus oil Dy
formic ac. (s
-55048 (=10

a)-
cm..)

(
4

H2 6. 0
90)%

, 4) .(

42~7

857

859

861

444

494

102-6
(6 mm.)

SECTION 6

No .



DIVISION B SICTIOIT 6

No

879

881

88

88b

8811

Sam

11mm.)

49
118-24
(11 ria.)

2efractive
Specixic Index
Gravity 

(n D

Boiling
Point
(C4)

446

ZSO.-1

20-3

522

200-60

585

116.5.-
4.0

(7 mm.)

44
1.477 (20)

1.29 (20)

446
0.860 (20-4)

0.949 (20)

0.916 (15)"

585
0.9630 (20)

0.895 (2b-4)

490
0.918 (20-4)

522

58&
1.505

(a4

1.o20
490

(20)

1-(Cyclonexene-(1 )-yl)-
cyclohexene-(1), -

062.

"Amorpnene",
In ethereal o
fruaiicosa 1.

-4

C1 4H2 4 - --
ii of amorpha.
(522 )

/-GiarJunene, 1 5H2 4. --

(OCI : +191. (585).-- Pt ii
AcOfi g. dihydro cpa., b.p.,
= 15-7*, 0o. = O.94,n, =

1.495 ( eGDi.-7* - ( a 6a
Only airicaltly attacke(

oy KMnO 4 in aq.-Me2 00. (,,,
O- g. no aefiniie cec.

proauct (difierence im.
cedrenie). (s)

Guaine, "Guajene" (not
identief-I w. Dlv.A, 6ect.
2, . C,5H2 4 . --

(dZ)25 : ~667117.( 5 3 )- -
Dihykroguine, -. p-
124-4, 0.4 : 0.956, n2O0

I.4b9. ( - Htd..
Srg. guaiazulene , ior wn.
c. No. 920.

Hexahyctrochamazu lene",
B-- 1y cnamazulene

+ Sa - . - Htd. w.
S g. cnamaztu.lene. (4,0).
Cf. 8b9.

4:28

) *

1.57 u

124
(11

Hydrocarbon

.,2,4-Trirme thyl-4-metno-
etnenyi-cyclonexene-(1),
71= 2 2 0 --- f 4 g. 4-
me t EyI-4-isoprop enyl-2, 7-
octanedione, .p. =
semicaruazone, xials., m.pl
= 2?8b. (446).

Sect. 1, ho'.



QI~ lB ;JI2CTKU ~

Boilinr
No. ioint Speci tic

(C'O) uravi ty

119
(11 mm.)

123-30
(16 mm.)

46 4
125-7

(18 ram.),

451
895 251-2

252-3
dec.

6 54
252-3

0.936 (20)
698

46 4
0.813 (19)

463

0.952 (15)

0.795 (25-4
vac.)

6 54

0.913 (15)

.e frac Tive

Index
(nD)

698

1.511 a

46 4
1.489

45 3
1.519 (n, 6 )

1.453 (25)

1.492 (15)

Hyarocarbon

Whe-ptane, '-Santalene",
-- in.Austrian

sandalwood oil. ( . -
C 0) :-3034t (1=10 cm.)

(. 5 jY. - ITtrosochloride,
by NaITNO + HCl, m.p. =
112--74, (,4 ); by N001 in
pet. ether m.p. = 1220.
(6 5 3 ) - NitroJpip;'.eri dide,
M.P. =10b-90 . (587)-
Htd. w. S g. eudalene.
(527) - Cf. under seliner
No. 999.

429l

891

893

897

899

no,, sr v

"0ctahydrocnamaz zlene"
-- By chaniazulen-

+ ToacK in AcUEt. ( 4 ,0)
- Htd. w. S g. cramazuw1e
b.p.,= 1610, dio 0.988, 4
whose icrate, m.p. = 115
(fm. EtOH or MeOH) + whose
styphnate, m.p. = 9 5 -60
(fm. EtOH or MeOH). (

Tricyclic Vetivene, 015Hs4
-- Otg. I double bonT.
(s,.). - In vetewer oil. I

( 92.- (0I00)D: 20161.

4,7-Di-n-propyl-cdecdciene'
4( 6, 'i) -ne-(0 ), C1i26ae -- 1

"elLowish liquid. (4, 4)-
H + Pt black g. 4,7-di-n-
propyl-decene. (464).

CiHg4, sesquiterpene fm.
alconol of eopaiva balsam
oil,. 463 ) &- - ( '
-61.7 .

4,5-Dipropene-(411,5 )-yl-
decane, C ,H3,_ -- Turns
deep golden yellow on boil
B.b. no. = 125, Test 925.

1,2-Dimethyl-2-(24-metho-
pentene-?.) -y1)-)5,96-endo-
methylen e-11c yclo-(0,1, 6)-

v



DIVISIQIC B 3LCTI&I[ ~5
Boiling
Point

(CIO)

384
254-5

264-6

901

903

905

907

909

911

913

915

917

50

130-2
(20 mm.

4a
133

(20 mm.
57

112-4
(9 mm.)

I

)
a

514
113.-5

(9 mm.)

584

114-6
(10 mm.)

5o74
115-7

(10 mm.)

Specific
Gravity

0.900 (15)
384

C.930 (20-4)

405

0.901 (10-4)

508

0.928 (20-4)

43,
0.907 (14-4)

0.919 (23)

0.940 (20)

0.918 (20)

0.880 (20)

67a

514

684

5 74

Refractive
Index

(nD)

1.498 (20)

405

1.489 (10)

ads
1.517

43,

1.492 (14)

57a
1.505 (23)

514
1.527 (20)

564

1.501

5 75

1.513 (14)1

".Am en y0 i.TT ii~

No.

ac. + corresp. aldehyde.
(384)-

Patschulene,

Htd. w. - g.
cadalene nor
(627)-

- 1 6, 2 4 - -
)b a- (5 53)
neither
eudalene.

CH, fm. 1-Lethyl-4-
cyclonexyl-cyc lohexanol-
(4) + ZnC1. -- Faint
lemon-like odor. (405).

1-LTe thyl-6-cyc lohexyl-
ldene-cyclohexene-(1),

-aL-72a

Cyclohexyl-cyclohexyliden
methane, C, 3H2 2,-

Dehy4Vobetulene, Cl.H 8s2 -
( 4C)D- -bb' - ( ava ).

2,2,8-Trimethyl-bicyclo-
(0,4,4J.decatriene-(o,779)
"Irene", C,, H&, -- Cf.
Mir. B, Sect. 1, No. 58?-

ac-Gurjunene, iTri cyclene-
gurjunene", 0CH24. -- Fm
East Indian copaiva balsar
(100 (64). - (06 )D: -950
(100 mm.). (584). - Pt +
H g. digydro cpd., b.p.-2=
124-4.5 , d2 o: 0.920, nD'
1.504, ( ) = -52*. (.84)'

. Easily oxd. by 12nO4 11
Ha0-MeaCO (,,,)o

Elemene, C1H54.- -Can bE
reduced to hexahydro cpd.
( 5 74). - Na + EtOH do not
reduce it. (574).

I

430

Hydrocarbon

"Sesquicamphene"t
-camphenylidene". -

cr 4mrnn dn 7 1=1-

405

158
(35 mm.)I

D I VII j'NL- v'B ,E1T3L,

-

-

0



DIVISION B SECTION 3

Boiling
No. Point Sp

(CO) G

919

921

923

925

927

929

931

128
(15 mm.

45

258-9

)

4

55a
258.5-
9.5

ecific
ravity

0.866 (20)
5 T4 I

0.900 (20)

446

0.849 (20-4)

490
0.887 (20-4)

464

1.012 (20-4)

55 3 5 6 1S62
0.903 (20-4)

Refrac tive
Index
(nD)

574
1.476

1.496

574
117-9
(10 mm.

120-30
(14.5

mm.)

130-2
(24 mm.)

490

123-5
(11 mm.)

430

(20)
6

490
(20)

434

1.506 (20)

5 6a

536 s5 s 1.

1.501.-(20)

Hydrocarbon

Tetrabydroelemene,
-P0.400.

0- TT

CISa H2-
(574)-.

ujnmuuLene, Cie24- -- a-

curs in musk root oil.

- (tAC)1: l0421t.

,1,3, 3,4,4 Hexamethyl-2-
(T-methopropene-2)-y) -
cyclohexene-(o), C2 6 {s -
By polym. of cisocrotyl.
(446)0

Oct ahydro guai azul ene,

2 .H 2 a *. --- Htd. w. 7s g.
guaiazu.Lene, (4,,),v b~p*.Ii
= 1640, d'48: 0.976, picrat
black needles, m.p. = 1220
styphnate, black needles
(fm. MeGH), 1P. = 105-64.

T (H)0

Tetradecine-(l), 01 4 H2 1ss
C. Ag cpd. (430).

Pluorene-decahydri de,
G1 aHa0. -- 6carcelyf
tacked by cold conc.
+ conc. HNO1- (4,4).-
Nitrated by warm con
HI{03 - (454)* - Conc.
+ K2 Cr07 g. yellowI
then dark violet col
wh- w. Ha0 g. blue g
color. (

at-
H2 S04

C.
HqS04
brown,
oratioc
reen

Caryophyllene, iH,4 - --
Natural caryophyllene is E
mixt. of two isorers,vc-
Caryaphyllene, "Humulen~e",
(optically inective) (,5 4),
and /-Caryophyllene, per-
haps 1,6,6,6-Tetramethyl-

acti-ne- a O,)(pticall
IffeTive) . (.,54). -. Occuars

431

1.478

1.483

p

I

r)n --



DIVISION B 3ECTION 6

Boiling Refractive
No. Point Specific Index Hydrocarbon

(QO) Gravity (n)

in hop ( betel (,)i
Ceylon cinnamon (
copaiva balsam ( .), clov

, etc., oils. - Activ
1-form shows (06e.)O:
-8.950 (5 5 3 ). - ?nactive
oC-Nitrosochloride, M.p. =
17711 (rapid hto,. 1'190)
(558), wh. w. piperidine 9
nitrol piperidide, m.p. =
1530. ( ). - Active / -
Nitrosochloride, M.p. =
1590 g. w. benzylamine a
nitrolamine, m.p. = 172-30
+ w. EtONa a deriv. C,,Has
O2 N {or C,,H23 0N9), m.p. =
163-40. ( -Note --

The nitrosochlorides of,,C-
isocaryophyllene +e 6_-iso-1
caryophyllene g. these
same derivs.! (55,). - The;
nitrosochlorides separate
in the sunlight fm. a well
cooled mixt- of 5cc. hy.,
5cc. AcOEt, 5cc. Et0H, 5cc
EtOTO, + 5cc. ale. HI1.
(527)'--ITitrosobromide
m.p. = 144-50 (dec.). (se-
"'- -ITitrosite, m.p. = 115
(blue). (52,52 ,570). -
Careful addn. in the cold
bc. AcOH to a mixt. of 5c.
hy., 12cc. pet. ether, +
5cc. satd. soln. of NaIO,
g. the blue nitrosite. ( ).
- his nitrosite g., w.
benzyl amine, a base, m.p.
= 172-30; + w. l0Q alc. KO]
a cpd., m.p. = 162-34
t1 1,s5IT0,(or C 5H2 , 10)-

(5.54t65,). - -1.i tro sate,
m.p. = 162', g. w. benzyl
amine a nitrolamine base,
m.p. = 126-86, belonging t(
the eaeries. (6 ,) 9 -1 ,
Nitrosate, m.p. = 130.-5*0
(527)- - Careful addn., w.
thorough cooling, of a soli
of 5cc. conc. HWO in 5cc.
AcOH to mixt. of bcc. hy.,
5cc. AcOH, + 5cc. EtONO +
addn. of alc. + 2 hrs. stg
g. nitrosate.

432



DIV3IKL B LCTION 6

Boiling Refractive
No. oint Specific Index Hydrocarbon

(Co) Gravity (nD)

Addn. of mixt: of absolute
ether + H2SO4 .HO to hy. g
mixt. fm. wh. 'by distn.,
after making alk., / 3-cary-!
ophyllene alc., + then aft'
acidification + distr, oZ?-
caryophyllene alc. is ob-
tained. ( .). Active
,/3-alc., M.IP7 = 94-6*,
phenylurethane, m.p. =
136-7 2 . (57). - Inactive
$C-alc., m.p. = 1170, phen
urethane, M.p. = 1800. (52
- C2-Hy. adds 4 atoms Br.

125-6
(12 mm.

540
123-6
(10.5
mm.)

467

260-70
(dec.)
157 467
(15 mm.)

533
260-3

455
260-80

a 70
261-3

(18-4)

840

0.922 (20-19)

0.864 (15)
467

0.915 (15-13)

458

0.939 (15-15)

558
0.922 (19-0)

1.507 (18)

540
1.506

1.518 (15)

523
1.509 (;0)

455
1.522

558
1.474 (19)

- Oxid. w. dil.
KMinO4 at 0 g. cpd.., C1 4Hp
m.p. = 120-120.50. (558,58

- G. neither cadalene nor
endalene when htd. w. S.
(27)-

1-Me thyl-4-isopropylidene-
bicyclo-(0,4,4)-decene-(b),
014112 - -- Htg. w. 3 g. -
isopropyl-.naphthalene, b.p
= 1250.

Calamen

(540) -

hydro c
do not.
g. cada
under "
957.

e, 015 Hl4. -- FM.
oil.- +C)5D: +

- Pt-+ Hug. tetra-
ppd., but Na + alc.

(540). - Htd. w. S
.lene, (627), cf.
Bisabolene", No.

C1 6H3 4 , light sesquaiter-
pene fm. Citronella oil.
(46,). - (OC)"5: +10281
(1=100 mm.). P4:-7).

Atraclylene,
AddS Br.

1 a H2 _,
32 2 )-

C20 H32, diterpene
Sandarak rosin. -
+550. (455).

im.

Clovene, C1 5 H 24 . -- PC:
+1.300 (1=10 cm.). (556).

04,

433

0.912

935

937

939

941

943



DIVISION B SECTION 3

Boiling
oint
(00)

4871

139-41
(20 mm.)

487

141-3
(20 mm.)

456
261-2.0

456

118-9
(8 mm.)

839%

124-8
(12 mm.)

526
125-.6
12 mm.)

160-6
16 mm.)
5 a4 # a a
261.5-

2.5

Specific
Gravi ty

0.931

0.927

41
(20-4)

Refractive
Index

(nD)

87

48

(20-4)
7

945

947

949

0.946 (20)

0.872 (21)

58 6

52 6

No.

487

517

487

511

456

1.496 (30)

53

l.Slo (20)
9

526
1.509

586

1.513 (20)

526
1.492 (21)

I U U

434:

Hydrocarbon

l-Ethyl-6-cyc lohexylidene-
cyclohexene-(1), 1 4H22.*

1 Ethyl-2-cyclohexyl-
cyclohexene, C 1.4 H, ,.

C1 6H2 4 , Sesquiterpene fm.
BaIKTharz balsam. - Adds
Br in AcOH. (46G)-

rAr-
Isocadinene, f 15-24 ---
Fm. oil of cade. (839)-
A hexahydrocadalene. (
- G., W. , cadalene,( 53
cf. under "Bisabolene",
957.

9)
N)
No

Hexahydrocadalene, C16Hs 4 -

Heerabolene, Clb2a 4. -8
( 8 6) -

1-'le thyl-4- (4* , 4a-dime tho-
hexadiene(42 , 4-M) )- clo -
hexene- (1) , "oC-Bisabolene h
oge ther w. l-Vetyl-4-(4z

methylene- (4* -methohexene
(44)-yl)-cyclohexene- (1),
"/3-bsaboleTe",Ttogether
w. l-Methyl-4-(41 ,4 5 -hexen
(44) -ylidene)-c yclohexene-t
(1) , Y y.isa olene", all
tHree occur in bOth natura
and synthetic "Bisabolene"l
"Limene", 0C154. -- Oc-
curs in oil 1' bisebol-
myrrh, oil or limnett, oil
oz opopanax, oil ox oer-
gaiot, Sioerian turpentine
oil, oil ot citro.nella, et
(528). - H01 passed into
ether soln. ot hy. g- tri-
hyirocialoride, m.p. = 79-
8O0. (a~s). (All three g.
the same trihydrochloride.

Htg. w. S g. dada
lene (1,6-dimetnyl-4-iso-
propyl-naphthalene) b.p. =
2910, b.p..2= 14b-6b0,

0.

1.

456

0.910 (30-4)

0.918 (20-4)

526
0.916953

953

957

I



DIVISION B SECTION 6

No. Boiling
0oint Speci-ic

(CO) Gravity

691

266-4
6 9 a

137-40
(16 mm.)

582

137-9
(17 mm.

134
(15

430

mm.)

5 0
266-4

&191,t692 2

C0.932 (20)

0.918 (17)
5a a

430

0.800 -16-4)

00.936
536

(20-4)

Refractive
Index
(nD)

6 92
1.519

58a
1.513 (15)

536
1.502 (17)

435

959

961

963

96b

(

Hydrocarbon

d# 0,97, ITD:67.78*;
picrate, orange-yellow, M.11
= 115; styphnate, yellow,
m.p. = 138c. ( cf. )
- Cadalene g. W. H.CrO4,
besictesother products,
1,6-dimethyl-4-iso iropyl-
naphtiaquinone whose oxime
m.p. = 1780, + 6-methyl-4-
isopropyl--napthoic ac.

(ea),M.P. = 161-24, wn.
latter istille. w. Oa(OH)n
g. 6-methyl-4-isopropor1-
naonthelene, b.p. 1 = 139o
410, d4 : 0.983, nD : 1.581'
orange yellow picrate, m.pl

= 01-2*, yellow styphnate
m.o. = 163-40. (

Bicyclic Vetivene, C01H824.-
Ctg. 2 double Doids . (

In vetever oil. (
694.1 - I-form shows (oC)D
-10 12T .(OSS a)o .*. D-form
shows ( ) + +18* 1 9t.
(6w,.).- ARds 4 atoms of
Br g. blue coloration.
(.,1).

GonstIlene, -1 5 Hs 4. --

oC) : +40- ( - Add
Br in ether soln. )

Tetradecirie-(2), C1 4H2 6 --
G. no ppt- w. alc. AgNO3 -
(430).*

Cedrene,* C5H,4. -- In
cedar oil. (665). - D-formi
shows (.C) :85 032=. (530)-

L-form spows (oG)D: .60
1=10 cm.). ( C). -G. a
nitrosochloride melting in
distinctly at 100-20.
(630). - Cr03 in AcOH g.
chiefly cedrone, C,,H,.O
(a ketone). (,,). - 0. in
glac. AcOH g. a ketone,
01411200 or C14 ,0, liquid
b.p. 1 3 = 120-30; d2 o =
0.949, n D = 1.489, semi-
carbazone, M.p. = 2186;



DIVIE'IOI B SECTION6

Boiling Refractive
.oin t Sp eci fi c Index Hydrocarbon
(We) Gravity (nD)

694
118-22
(7 mm.)

129-31
(12 mm.)

0.912 (20)
694

541.
0.900 (13-4)

6,4
1. 006

641
1.495 (13)

+ a hetroaldehyae, QiH240
-b.p.A = 170-800, do =

1.039, n =1.504; + an ac.
C13H2 403 , b.p-. 0 = 205-150i
(38,). - Emulsify 5 g. in
mixt. of 80 g. MepC0 + 5 g
H2 0, add 5 g. pulverized
KlilnO4 during abt. 1 hr.,
agitating continually +
keeping at 30-5 0 ; after
complete reduction of KIVnO;
(effected finally, by adcnb
of few drops of ale.) drai
off liquid, wash Mn oxides
w. little Me2 CO, add 20cc.
H}{0 to combined washings,
evap. Me200 on H.0 bath,
shake aq. residue in
seperatory funnel w. 50 cc!
pet. ether, let stand with
out removing stopper; - in
fm. few min. to 2 hrs.
cedrene glycol, C,,H,.o
xtallizes fm. pet. ether
as fine white needles, re-
xtalld- fm- IMe2 00, m.p. =
167.5-8*; - the detn. can
be carried out on 1-2 g.
of hy. + takes abt 3 hrs.
(56a G). - G neither cada-
lene nor eudalene when htd
w. S. (57)- - Pt + Tj -g
dihydrocedrene, b.p.io 0=
L22-30; d2 o: 0.920, nD
1.493, (c}~) IO: +2*.
B.b. no. = 21, Test 920.

Isozingiberene, C15H14. -
( V2) :-1*'36'. ( 6 ,. -
By zingiberene + 50% HSO64
in glac. Ac0H for 6 hrs. a
60-50. (6,4). - Dihydro-
chloride, m.p. = 169-'/00
ident. w. that fm. zin-
giberene. (,). -Dihydro
bromide, m.p. = 1750. (6,4
- Htd. w. S g. cadalene.

Dihydrocadinene, CaH, -

436

I

ITo.

967

969



DIVISION B SECTION

Boiling Refractive
Point Specific Index(0*) Gravity (nD)

3 71
126-7

(10 mm.)

5 7,r
129-32

(12 mm.)

6v 7
130
(10 mm.)

971

973

975

977

979

981

983

985

9b 7

5 71
0.921 (19-19)

5 78

0.843 (19-4)

0.929 (25)

0.894 (20)

0.950

6 73

664

505 0506

(20-4)

458
0.910 (15-15)

460
0.906 (20-4)

0.924 (lb)
453

L ______- I U

5 I.
1.511 (16)

6 T7
1.500

1.498 (ng)

654
1.495 (20)

505 t 50&
1.528 (20)

458

1.503 (20)

460
1.504 (20)

452

1.506 (20)

No.

C,5Ho, Pentameride
propa'dienie-(1,4).

Dodecahydroan thracen
C 4 TIT -

of

e,

CH24, lesquiterpene fm.
ethereal oil of Pittosporu
- Odor of rose. (458)I

l CH2 4, Sesquiterpene
oil oT Kadi.

C1.H3 4, Higher bo
seSquiterpene fm.
of eucalyptus oil
formic ac. (
+5804 0 1 (1=10 cm.

tin.'

iling

+ 90/-7

-). C

654
125-6

(7 mm.)

(

505 p506

131-2
10.5

mm.)
486

140-50

4 8
263-4

459

263.-5

462
265.5-

6.5

I

Hydrocarbon

Qombanene, 0C-H,4. -- By
dehydration of coMbanol
fm. cinnamon oil. -(O)D
-28o20'. (5 71).

2,6,10-Trimethyl-dodeca-
tetrioan- ( '?C, , ,9
"iFarnesene", C,4 H5H 2 4 -

Thunbergilenel, 01 rH 2 4 - -
In Japanese Pinus thunber-
gii. ( 673 ) . - Hydrobromi de
m.p. = 700. (67:). - Hydro
chloride, m.p. = 600. (67311
- 1 of the very few ses-
quiterpenes in spirits of
terpentine wh. give xtaln.
derivs. (a2

1-Santalene, 0iCH-
in 6ustrian sanda wood oil:
(6 )--53C :-4103t
(1=10 cm.)- G. 2 isomeric
nitrosochlgrides, m.p. =
1520 + 106 .

I



DIVII0T B 03ECTIY

Boiling
No. 2oirt Speci

(C) Gravi

$ 76

122-4
(7 mm.)

124-6
(7 mm.)

606

993 120
(3 mm.)

995 143-4
(15 mm.)

abt. a
268-"t Q.
168-40
(9 mm.)

7

8

L

0.920 (20)

0.870 (20)

0.911 (23)

Refra
ic Inde
ty (nI

s7t

606

04.920 413.10.20(17-4)

0 849
488

(20)

527 627V5 6 9
268-72 .923 (15)

156 ,
128-32
(11 mm.)

ctive
ex

D)

67

1.509

Hydrocarbon

6
Eude s

1.484 (20)

606

1.513 (23)

46.
1.504 (17)

.53 488

5279a6

1.505 (20)

4:38

mene
+5406'.(
chloride,
am Htd. w.
cf. under
No. 999.

, 01 5 H2 4 - - (omC))
5 7 6 ) 0-: ~ihydro-
m.p. = 70*. (876:

S g. eudalene,
-elinene (57.),

Ferulene, C Ha 6 . -- Fm.
gum amioniac oil. (,,,).
Reduces to a tetrahydro
cpd. wh. b.p. . 0 =l18-20 0 ,
d,,2 =0.840, n"*: 1.458,
(OC)D : 4.24.(* e)

Machil ene,
Machi lus
( oc) e *.:,

Ci. 5 H2a
K+s8O.

+58 .73*.

-- Fm.
( 606).

(606 )

C1 e Ha 4, fm. a me thyl-di-
me thononadi enyl-cyc lo-
hexanol.

"Sesquic itronellene",
Cr-a 4 --- (*) : +0036I.
(&27,)."* Principal con-
stituent ot the "light ses-
quiterpene im. oil of
Citronella", fm. oil fm.
Java (48,) + Ceylon (
- Na + EtOH g. dihydroges-
quicitronellene, b.P.-R =
131-3, 0daO =0.832, nD =
1.480. (57)-

1,5-Dimethyl-8-iethoethen-
yl-bIcyclo-( 0,4,4)--decene-,
(4),,A -Selinene , Cj a H24o -
Tatural Salinene is a mixt
of 4+ elinene. The
structure of f4-elinene has
not Deen elucidate2. 7a T)

- (0c)D: +49*301. (62r)-"
UccursDup to 20 v in celery
seed oil. (627). - Both vC+
r 4-cpds. in ether soln.
tested w. HUl diluted w. 3
pts. air g. dihydi-ochloriq
m.p. = 2-40*. (627t569)- -
Htd. w. S g. eudalene( 6.-

I

991

997

999



DIVISION B SECTION 3

Boiling
No. Point

(C4)

1001

1003

1005

1007

Specific
Gravi ty

46.8

269-70 0.964 (20.

44'?

16U.-2
(11 mm.)

6 94
122-5

(7 mm.)

488

161-3
(12 mm.)

0.868 (20)

0.856 (20)

0.832 (20)

694

488

694
1.484

488
1.480

Hydrocarbon

isoamyl-cyc1onexadi ene-
or an isomer,

0u {. a -- D-form shows
(OCI)': 180301. (447).

Does not iorm solid cpd. w
H01 nor unctergo condensa-
tion to a otcyclic cpd. -
Adds 6 atoms of H g. iso-
amyl-methane, Op.-,.4 =
161-3*, d; 22 : 0.825, n: 2 :
1.4b6, (06C),R:-1.L . (40

Dihydrozingi berene,
dia ~ ~~ Qa- -(CJ Dp

Dihydrosesquici tronellene,

439

I --.- I I
Re fractive

Index
r (n D)

468 468
41 1.512 (20)

447 447

1.49b (20)

isopropyl-5-me thyl-naphth2
alene) b.p.-, = 160-50*,
picrate: m.p. = 90-1c,
styphnate, yellow, m.p. =
119-200. (527), - in
AcOH g. diketone, 013H2 0 01 i
b.p.,,= 178-800, dso
1.057, nD: 1.500, (0<C):
150, dasemicarbazone, .p.
= 2284, + only small amts.
of acid products. (569) -
(Selinene regenerated im.
the acihydiochloride g.
chiefly acid oxid. pro-
duct s.).5(6 of

Dodecahydro-phenanthrene,
2--- arm HIRTO

nitrates. ( Conc.
H2304, cold, g. yellow-redi
color, warming g. wine-red
color wh. w. long htg. g.
green-blacr soln. ( )
Conc. H.30, + CrO1 g. gre'
black soln. -"G. no picrat
46 8

1--ethyl-4-methoethenyl-6-



B SECTIO 6

Specific
Gravity

0.876 (20)
age

1009

1011

1013

101

a s&
269-70

716
270-80

467
272-5

6 a2 53 5
274-5

467

53363595361
0.919 (20-4)

Refractive
Index
(no)

69 6
1.494 (20)

1.500 (20)

132933,3

637
1.509 (20)

HTT ro

hexadiengA4 ,4)-yl)
cycloheyene-(6), "Zin-
giberene" , n T24- --
Occurs in ginger oil. (64

Fitrosite, needles im. hoti
eOK, m.p. = 97-80.(6,,.

- Nitrosate, m.p. = 86-8
(dec.), yellow powder by.
yltr- z. EtOAc by EtOH.

- Nitrosochloride,
white powder in. EtOAc +
EtOH, m.p. = 96-?* (dec.).
(69S). - Ether soln. o1 hy
+ HC1 g. dihydrochloride o
isozingiberene, m.p. = 169
70*. (527)0 - Na + EtOH
reduces to monocyclic di-
hydrozingiberene, No-1005,
bop., = 122-50. (627). -
Pt + H g. monocyclic hexa-
hydrozingiberene, D .p.,=
128-600. (S27). - Htd. w.'
S g. cadalene ( cf.
under bisabolene, No. 957.
" 0 HSO4 in glac. AcOH
for 6 hrs. at 60-5* g.
isozingiberene. (6,4)-

CH , im.
of "edeoma
( 71). - (
(1=10 cm.).

CI a H24,
pene Im
(c) 15
( 46 4)*

C0 H260 oir oil
pulegi oi ces.

) : +1041

heavy sesouiter-
citronella oil.

+5150T (1=10 cm.).

2,8-Dimethyl-5-isopropyl.-
bi cyclo- (0,4,4) -decaciene-
(4,7), "'aoc-Cadinenew, or
;, U-Dimetnyl-O-isopropyl-
bicyclo-( 0,4,4) .-decadiiene-
(4,), " .ff-c i7nene"', or
both, "Cadinene", 0 5114.
-- Very widely icstraiouted
(27) - - The 1-form occurs
in various turpentine,

cedar, cade, cypress,( 5 3 0 )

440(

No.

?IS
0.898 (20-20)

Boiling
Point

(C30)

0.9-12 (15)

!7---

f% in

DIVISION

n wr nr) Yi
ly U17u u ul-u n1

1-ke thyl-4-(41,4 6-dime tho-l



DIVISIC1F B 3ECTIO IT

Boiling
~o . Point

(0 )

1017

1019

1021

430
15b
(lb mm.)

468
270-6

148-bC
10 mm.)

Speci ic
Gravity

0.797 (20)

0.996

:Refractive
Index

(nD)

430

4'1
20-4)

a 46 8
1.b64 (2U)

0.899 (20-4) 1.480 (20)

Hydroc arbon

cubeb (51) .etc. oils. -
The cd-form occurs in Atlas
cedar oil (,32), turpen-
tine oil fm. pinus contort
(2.) etc. - L-form, (cC)
-110.96 - ) . - D-t-orm,1
(Oc)D: +47 561. ( 21 --
Nitrosate, white powder,
m-p. = 105-10* (dec.). (
- Iitrosocnloride, whi-Le
powder, m.p. = 93-4' (dec.
(534)- - Adds Br. (r?)- -
Ether soln- sat'd. w. H01
at 00 g- dihydrocrloride,
colorless needles m. 0
AcOEt, M.p. = 11Y-8.5
(a27f538). - Note: througd
rearrangemeniits caused uy
H01, otner related ses-
quiterpenes can give the
dihydrocnloriae oI cadinenj
(527). - 70 g. hy! heated
w. 3 g. powdered S at
2000 for 6 hrs. + finally
at 200*, 0 Qfl1owed Dy aistnr
in vacuo atter all H,3 ha
been evolved g. 5U g. yell
oil, cadcalene, b.p- 2 =
148-08 ( r),or whose
characterization ci. under
"Bisabolene", 1. 90.

Hexacecine-(1)
43p. =oj

Div. A, Sect. 1,

C-1 .H3 .

17o. 26*

Decanyarophenanmrene, 0
Cj.4HasO--- 1M.p. = (-EO)-
(-1'). (46a)- - Cone.
H2 SO4 + KsCr0, g* olack-
green soln. (42-2. - o-1.
In warm cone. HSO4 w.
wine-red color. (468)-

Doaecanydrureiene, C1.H o
-- Very staole T oward not
hITOZ. - Slowly solo in
H2SO4 w. yellow color g+
orown-green on ntg.

441

w

I I



DIVISION B SECTION )

6oiling
No. Point

(CO)

1026

1025

1027

1029

1031

1033

1035

1037

466

(11 mm. )

430

160
(15 mm.)

400
142-7

(6 mm.)

465

154-7
(11 kafr.

(

45

155-8
10 mm.)

489

163-4
(13 mm.)

489

162-3
(12 mm.)

457

163-5
10 mm.)

Sp eci tic
Gravity

0.831 (21)
465

430

0.804 (20-4)
(liquid)

400

0.815 (18-4)

0.818 (21)
465

46-7

0.934 (20-4)

0.942
489

(20-4)

489

0.950 (20-4)

45 7
0.958 (20-4)

Refractive
Index Hy
(nD)

46 5
1.483

400

1.456 (18)

466

1.471

467

1.51 (20)

489

1.510 (201

489
1.518 (20)

46

1.530 (20)
.7

-. 442

dr ocar Don

Heptadecatetraene- (-,
, 'j() , "Aplotaxeney",

GH 2 8.- -- in ethereal oi
O' Costus root to about i
2>. (468)-- Optically
inactive. ( ). Na +
EtOH g. dihydroaplotaxene.
- H + Pt g. n-heptadecane.!
(46 5).

Hexadecine-(2), 0 H3 o-
M.p. = 200''. ( 3). Cf.
Div. A, cect.l, No. 33.

Hexadecadilene-(1,15),_
CF I06Fs-
(-1 '').

- F

(400).

Heptadecatriene-( ?(, -,
"Dihydroaplotaxene".

Na + t0H.
By ap.iotaxene
(46 5).-

Decahydroretene, 0H8112 8
Mdor like petroleum.( 7

-- Nitrated by hot HTTO, ,
(467). - Slowly sol. in
HSO4 w- brown color. (4,

4-Cyclohexyl-bicyclo-
(,U,4,4)-decene-(3),
(;1 6 -q2-

2-vyclohexyl-bicyclot
(0 , 4,.4aF-decen e-

Octahydroretene, C 8 Ha6,

+

7

Unattacked by cold, at-
tacked by hot HNO. (45,).

Sol. in conc. H2304 W.
red-brown color, deep red
by transmitted light,
changing to black-green on
htg. (45,).

L

,

)



DIVISION B SECTION 3

.DOI JIng
No. Point

(Co)

1039

1041

1043

1045

1047

1049

1051

1053

1055

1057

Spec i fic
Gravi ty

462
lighter than

H20

48 a
169-71

(11 mm. )

188-90
(20 mm.)

505, sos
170
(10 mm.)

170-3
(10 mm.)

491
abt.
290
(dec.j

210 4t
(100 mm.

473a 475
186.-7
13 mm.)

5aa
193.7
19 mm.)

462
180-6
14 mm.)

183-95
16 mm.)
147-52
3 mm.).

310-5

0.928 (20)

0.939 (20)

0.826 (0-4)

S580

4 %-:

473

843
0.903 (21)

0.859 (21)

0.912 (20)

0.899

443

720

,Wiac tiLve
Index
(nD)

O050 0
1.539 (20)

55

(20)
0

1.507

1.503

1.468

1.503

Hydrocarbon

2, 2t-Dime thyl-5, 51-di-
(me tho ethenylTY-1, 4,b ,6 ,v

41 ,Nb r *,6 -oc tahydro-di.
phenyL, TlBiscarvene"
WO0 -- Iight yellow.

-482 -"T- Faint odor of
cautchoac. (482). - AcOH-
112S4 or conc. HSO4 g.
deep red color wh. disap-
pears on addn. of H,0.
(482).

Diisocarvestrene, C20113
Br in 0HClT g. .yellow
color, changing to purple
+ finally blue. (551).

C ,H,4, Hexameride of
propadiene-(12). -
Rearly odorlesb. (606).

Dicarvenene, CA -
By boil. carvenene w. alc.1
HSO4. (cno

Dicyclopentyl-cyclopenteneli

"Phytadiene", 0201H3. --
I.isc. W. MeOH, AcOHl, pet.
ether. (.7.). - Decolor-
izes imnO4 in AcOH. (I'?3).

Iso-ovC--camphorene, 0CIQoH113

Hexahydro-iso- 0&4camphor-
en e, 20 IT38

016H24, fm. geraniol by
htg.w. 20% H.304 at 200-
210 for 6 hrs. or w. 65
HSO, at 600, together w.
other products.

0 20
1.480 (20) Dirnethpne, Ca~a

443

0.972

CjsH2 4-

505t506os
(20-4)



DIVISION B SECTION 3

Boiling Refractive
ITo. Point Sp eci fic IndeAL Hydrocarbon(CO) Gravity (nD)

310-6.

318-20

210.-2
40 mm.)

48
328-33

1009

1061

1063

1065

1067

1069

1071

1073

46 9

204-7
(15 mm.)

47O
abt. 175
(2.5 mm.

0.939 (25)
47 &

496
(20-4)

0.845 (0)

0.952 (15)

445

433

471
abt. 0.818 (24
(detnd. for
an isomer)

1.514

)

"_ H

fim. cajernut oil + P2 05 -
(,71). - Lemon yellow.
(,1,)9 -- Blue fluorescenee
( 7 19) .

C20 Has , "Diterpilenen,
"Colophene",l "Dic amphene"
a dilterpene im. pinen or
closely related cpds. -
Thick yellow oil. (478).
Distn. at atm. press. g.
camphene + other products.!
(477).

C..Ha, "Dicinene", Diter-,
pene fm. wormseed. oil +
P20r. -- Yellow. (4.0)
Weak blue fluorescence.
( 480).-

(2,3), (4, 5)-Di.endotetra-
methylene-bicyco-9, 4,4)-l
decene-(1), 'A 9g'+ -
Hexadecahydro- ,lu- enzo-
p7henanthrene", C,1 ,H,, -
Immediately decolorizes
iJinO4. (496). -Ti + H g.
perhydro-9,10-benzophen-
anthrge, whikb.pl = 175-
6 d4 : 0.943, ny:1.521,
entirely sta ble to Kn04 .

2-Methyl-heptadecadiene-
(,3)c CH),-9C

IDicamphenylidenebutane,

Br. but
( 433 )-

44 6 71-I
cannot1

combine w.
be titrated

1,3-Dicyclohexyl-cyclo-
hexene-(I),,H3-

Eikosadiene-(1,19),
-- - xtas-
absolute
= 20.30.

fi.
alc.
(47o

C a o H as
pet. ether +
(470). -

444

496
186-6.5
(12 mm.)

445
185-8
10 mm.)

433

0.952

210
(25 mm.)I

)

I - --- --- - -- --- -

F

11
1 4 a

Parac a je-utene1:



DIVISIO

No.

1075

Boiling
Po int

(00)

481
335-6

u. C.

483
1077 340-5

484
1079 abt.

360

1081

1083

1085

228-30
(3 mm.)

433
230-2
(3 mm.)

IS4b
260.-2
(a mm.)

opec ific
Gravity

483

463

. 973 (18-9)

0.924 (20-o}

0.919 (15)
433

& 5 4 b, 68a 6 *66
0.860 (18-18)

483

1.537 (n)

6 a Ir
1. 5 1 0 (20)

65 4 blP6551 6
1.497 (20)

6

I 9 H3 0 , "Abietene","Colo-
pheneI, "iterebentylT.-

D*--3 +92.9'. ('48-)- -
Htg. W. S g-, among other
products, retene. (a-

Chrysene-hexad ecahydride,
C1 H l.-- Unattacked by
Br or cold H dOa (dl.48)-

TTetracyclosqualene, C30 iH6a
-- Hd. w. 3 g. distillate
wh- g- orange-red picrate,
m.p. = 139-400 wh. latter1
W. NH4 0H g. C13 EH1 , b.o.13
1450, m. = 33.5*' , d:
1.010, nD 11.(6 5 ).

b-rop n-camp henyl icdene,
!ZISSO- -- KSCr 307 g. cam-
phenylic ene-acetic ac. + a
little corresp. aldehyde.

2,6,26-Trimethyl--#eptae-
icosahexaene-(k,6, 10,18,22
20- 1 (?1 . 3dualene " "_IT A--

,- , - - * -

cene", C G a. -- Occurs
pt9000in various liveri

oils, as that fm. Centro-
phorus granulosa + Scymnus
lichia (deep sea fish), et
(6 5).- Absorbs 0 tm. air
( 38 ). Drys, like linsee.

oil, very slowly in thin
layers. ( - C6H11 0rO
+ slow addn6 of HNO, in
AcOH at -15 g. nitrosateb
yellow powder, aec. at 85
(656). - HC1 in Me.CO g.
hydrochloride, sepd. by
xtaln- fm. Me.C0 into 3

)I B SECTION 3

Ref ractive
Index Hydrocarbon

(n D

Dodecahydroretene, C18Hzo.
-- Coloriess oil w. blue
fluorescence. (4.1).
Distn-. w- Zn dust gi a lit
retene. (4.1). - Br + fum.
HI'O attack it in the cold,,
CrO,, in AcOll on htg. (4)

445

Le

i



DIVISI0N B SECTION 6

Boiling Refra tive
No. Po in t O3peci fic Index Hydrocarbon

(00) Gravity (n)

isomers, m.p. = 107-80,
144-50, 113-40. (6 5 4b) .
Hexabromide, m.p. = 118-2u
together w. higher in. iso.!
mers. (, 4b). - In Et8O w.1
dry H01 g. oC30Ho*6HC1,
sinters at 1080, begins toj
Im. at 1100, evolves H01 at!
higher temps. ( ). - Br
in Et2O g. dodecabrom'ide,
purified Oy addn. of EtOH
to its soln. in C2 H2 C1 ,
darkens abt. 1600, m. abt. 1

185' w. dec. ( ).-Di- 1
nitrosochloride-mononitrol
piperidide, 0 oH0E8 (N0C1)-
NONG6 H1,, buff-colored,
sinters abt. 1100,. m.p. ab
1460 w. dec. ( 6 - 4t
reduced by Na + CHt,0H or,
CeH,70H. (6 54b).

446



DIVII 1c1 B

Liqui Kydrocarbone

Section 4

Amylia Olefines

447

B



DIVISION B

INo.
Boiling
Point

(00)

2 20

4 30-

6 31-,

8

10

12

14

-1l

1

2

36.7

a

a *

to

Specific
Gravi ty

0.632 (16.-4)
I

0

0.641 (21)

0.667 (0)

ap9

I I

0.651 (20-4)

.375845b.663

141-2 2

cff.
54.5.-

5.5

a

(20-4)

D.655 (18-4)

D.7 (2~4)

17

20

*

Refractive
Index Hydrocarbon
(nD)

1.388 (15)

1.371 (21)

1.378 (16)

1.381 (20)

t.386 (14)

80
L.377 (18)

L 38(25) -

2-le thyl-butene-(3)*
-- I. at 04 in 2

vols. cono. H2304 + 1 vol.1
aq. (4).- Aq. HBr g.
chiefly sec. + some ter.
bromide. , Cold
"2"n0 4 g. chiefly isopropyl4
ethylene glycol + some AcO
Le2(O, isobutyreldehyde.
(T). HI.in 60% AcOH g.
IMe'CHCFT'Me. (s).

Pentene-(i o . HI
g. 2-iodopentane. (,).
IMnO4 g. formic ac., succ:
ac., + some butyric ac. -
Dibromide, b.p. = 1840,
D1 :, 1.668, nt3: 1.509. (,
- Hg deri. m.p. = 118.5-
90*(Test 927).

2-Me thyl-bu tene- (1), CH.H0

i

B )

- at'd. aq HBr at 00 g.
2-brom-2-methyl-butane. (8

S. at 00 in 2 vols. conc.
HS04 + 1 vol. aq. (,a,,3)

Pentene-(2), C5H10. -HI
g. 2-iodopentane. ( 6).

KlnO4 g. (C0OH) , AcOH,
EtCO2H. (-16). - HBr g. 3-
brom-pentane, b.p.,g6 =
17-9 , n7: 1.444.s (2).
B.b-no . = 227 ' ( Test 92*5),
(t 1 2 ) -

2-Methyl-butene-(2),

I

C6 1110.
-- nO g. trimethyl-

ethylene-glycol, Me.C00
bveCHO, AcOH. ( 5). 60% HI
in IAc g. ter. iodide,
(CH 8aCICqHa- (5).- Bob-nc
= 227 (Test 925). (121)-

2,2-Dimethylbutene.(3),
C HI 2- -- UulO 4 oxid. g.
trimethyl acetic ac. (

-Yethy-pentene.(l)*

) -

448

tc

0 "ECTIGN 4

.



DIVISIOIT B aECTION 4

Boiling
ITo. Point

(00)

22

24

26

28

58.-9

a 4 3*i
63-4

as
64-6

60-6
26

a8 t
66.5.

7.5

1 3
67-8

Specific
Gravity

00.680 (0)
al

Refrac tive
Index

(nD)

23
-;66-f -t

231

as
( 20 )

0. ~71 20-4)2

0.669 (25-4 1.387
vac. }

0.679 (15-4) 1.382

a2
0.722 (15)

0.691 (15-4)

.694 (20.5)

30

al

26
1.400 (20)

30
1.403 (15)

1.404 (20.5)

Hydrocarbon

2,.3-Dimethyl- but ene -(1),
0, G: - - - I I +g. i10do-
nyerin wh. g. w. powdered
KOH, an isomer of pinnaco
b.p. = 100.5*-101.54, DO:

1I

0.8413.(s-

4-Methyl-pentene-(2),
7, -.6a - K MnO, oxid. y. isobutyric a neJ

Hexene-ll)*, 06H3. . - IThnO
oxid.a g--ormic + valeric
acs. ( - Dibro mide
b.p.1= 86.5-87.5*, d4:
1.587, n': 1.501 g. hexine
f1) w. a2c. KOH. (24) - -
Hg deriv. (Test 927) m.p.
= 93-40 B.b.no, = 192*
(Test 925),

2-Me thyl-pentene- (1),.
-Cza I - Sol. in 807o H.SO
W.Tformation of a ter.

alc. - (? ).- ( 25) -

34-ethyl-pent ene- (2)
C6HI2. - 3ee below,

2.-Methyl-pentene-(2),

,isome.
To. 3 .

C6H 2.u- -- CrO3 oxid- g.
Me100, Ac0H, EtC0 3 H. (8

HI g. iodide, b.p. 1
wh. g. dimethyl-propyl-
carbinol w. Ag 2 O. (se).-
Dibromide, b.* 1 4 = 700,
D4: 1.583, n : 1.506,
= (1490)-(-54 ). (3).-
Chlornitrosite, m.p. = 7
90. - Nitrosate, m.p. =
1050 dec. (,,,) -

S) -0
42'

-

C 6 Ht a-

449

1,

I

-Dibromide, b.p...
108-100. (31).

2-E thyl- but ene.(l) ,.

23

PA9-



DIVI3IOT B

Boiling
Point
(C0*)

68.9

33 935

69-10

3
72-3

72-3
*

178-80

Speci
Grav:

f ic
ity

00.686 (15-4)
24

38, an f33
0.695 (20-4)

Q.698 (20-0)

D.688 (25.4
vac.)

0.710 (15-4)
43

Refractive
Index

(n )

24
i.398 (13)

a 3933
r.402 (20)34

36

(

450

Hydrocarbon

Hexene-(2), CH1 2.- CrO.,
oxid. in AcH g. -butyric
ac. (24). )ibromide,
b.p-as = 82.64, d4.:
1.594, w-b g. w. alc. 11OH
hexine-(2). (24)-

34Yethyl-pentene- (2), isomV
PC,_Hlg I- -- CrO. oxid. g

Af c + IveC Et. (26)-.- HI g
3-iodo-3-methyl-pentane.
(2;4). - Dibromide, b.p. 5a
830 161' w. dec. (760 mm.
Da * l:.b75, 1 :1.507. (a
Cf. No. 26.

2, 3-Dime thyl- butene-(2)

A

II

.-- 7r03Oxid. (cold
gT.eiCo (,), AcOH + ti-
me thylacetic ac. (38), -
HI g. Me.CH.CIMbs. (a).
1a05 g. chiefly dinitrate,
m.p. = 210-111. (;,q).

4,4-Dimethyl-pentene-(l)
0,Hz4 -- ~ .b -no - = 1.77*

(Test 25). - Hg deriv.
m.p. = 108.5-12 .*(Test
927)

2-Methyl-hexene-(4) or (5),
C 7 Ll.4.&

36
L.407 (2 0)

. (.391 5)

.46(15) 2,,3-Trimethy1-butene-(3),
C~,H1 4. -- LYXan04 g. 2,
trimethylbutanedtiol-(3,4).

- 4r,& KllnO4 oxi d. g.
pinacolin, ormic ac., tri-
methyl acetic ac., +
13 C) 3 C.C(CH 2 ) (OH)*C000. (4a
- HI g. pentamethylethylN
iodide. (4,). -hBr g. pent
methyl-obrom-ethane. (43)-
Dibromide, b.p.. = 98-90,
M.p. = 38-90 (fm. ether).
(42).- For identification
by preparation of
(H3 0)3 0CH..C:C.OOH see
Opel, Faworski X50, 67;
C.(1923) III,668.

40

42

SE 0TI GT4

.
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DIVI3I0Y B

No. Boiling
Point

(00)

4 's * 
44 183-4

46
46 184.6

48

50

52

56

25*
85-6

86.5-
7.5

49
85-90

an 050
90-3

51
93. 5-

4.5

Specific
Gravity

0.696
45

(20-4)

48
0.722 (20-4)

01690 (25-4
vac.)

0.711 (25-4
vac.)

49
0. 730 (2b-4)

32 (o)
0.72 (22)

Refractive
Index
(nD)

S4
1.402 (20)

1.394 (25)
*I

*
1.399 (25)

49%
1.416 (20)

3ISp50
1.416 (622)

Hydrocarbon

2, 4-Dimethyl-pentenre-(2),
C H 1.4- 'Z- c o7icd. g.

2,-imethylpentniol-(2) -
one-(3), Ie8 CO, AcOH+ iso-
butyric ac. (a). - HI(in
cold) g. dimethyl-isobutyl,
carbinol-iodide. ( -
Prepared fri. dimethyl-iso-i
outyl-carbinol or its
halogen derivatives. - S
below, No. 66. - B*IDno.
2240.* (Test 925).

4,4-Dimetlayl-pentene-(2)

ee

,
CH.,. -- Oxid. g. AcOH +
trimethyl acetic ac. (48).
- Dibrojmde, b.p.1 5  86
do : 1.5303, wh- g. ter.
butyl-allene w. xs. alc.
KOH. (4a).

SIMe thyl-hexene- (1),
C.,H14 . -- B.b-no. = 164
(Test 920). - Hg deriv.
p. = 88-90 (Test 927).*

4-Me thyl-hexene- (1) ,

-8'

C7 14. -- .b. no. = 159
(Test 925). ,Hg deriv. m.
p. = 87.5-8.6 *(Test 927).

3-1!ethyl-hexene-(2), C.H1

1, r7 imethylfpen t ene
(7H).4

( S).

-- Uxid. g.
H0CMe 2C1,1eEt(

6-Me thyl-hexene- (3) ,
-- DMnU
EtGO2 H.

-(2) ,

OH) .

C, H1z4
oxida-. g. T!eCEt +

t). - For identi
tication tnru addn. of HI
of. Faworski, Zaleski-
Kibarciine, Bull. Soc.
chim. (4) 37, 1227 (1925).
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SECTIONI 4

Bo iling
No. Point

(C)

58 94-6*

60 94..-5

50
62

64

66

68

70

72

9b-6'

45

I so
196-7

58
97-8

5 9 p o6 )
96-9 1

61
102-3

6 pecific
Gravity

>)
3.

82 t
702 (20-4)

O.700 (19)

D. 725 (17)

P.724 (17)

0D.718

0 . 715

63

8

5 0 t

50

(20-4)1

(1b)

58

61

Re fra ctiv e
Index

(nD)

.404
52 w3

(20)

.. 400 (19)

1.417

8

so
(17)

so
(17)

L.411 ( 20)
8

Hydrocarbon

Heptene-(3). 07 HI 4 . ~- i-
bromide, b.0. 1t = 98-91.
(.2). - Dichloriae, b.p. =
179-1 , d4: 1.0260, nD0 :1.450. (52) He - etanaioi-
(6 ,4), uyoyipuon. o-' semi-
acetate, b.p. = 2120 (761
mm.), m.O. = 98-90; see
Lathus + Gibon, Bull. Soc.
Uhim. Belg. 34, 303-13*
(1925). - B.~.1 -= 162"
(Test 925).

Heptene-(1), C7i 4. --
KJ~nm 4 oxid. g. caproic a
(88). - Libromide, b.o.
98.9, d1 ': 1.509, nbO:
1.U020. (8). -- Hg deriv.
(Test 927), m.p. = 60-61

(5 ).1- B.b.no. = 157*
(Test 925).

C
-- luinU04 pxid. g.cis,
+ triethyl-carbiro1.(

C.

,s7)4.

, 7) .

B,3-Dimethyl-pentene-(3),

,4-Dirmiethyl1-pentene-(2)
CH4. --
: ar binol.
:4.

JEm. diisopropyl-
See above, No.

p-Methyl-hexene-(2)
7 rl. --4 rO.

+ IH +EtC00H.
oxid.
(58)-

or(3),
g.

Iepterie-(2), ,H14. --
Gr2D 7 + H2 30bxi d. g.

AcCH + valeric ac. ( , o0-
B.-b. .= 182 (Test 925)

Di i s obutylene , 0 8 il 6 . --
ro oxd (cOI.) g. Me2 00,
trimethyl-acetic ac., AcOH,
Dctylic ac. + e.CHC0.Mc
(6 ). - II + HC1 at 1000 g.
Je3 C.CH 2 -CH1 glge2.- ( 6)-

452
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DIVISIOI 13. B ICTICIT 4 

Boiling
Loint
(C 0 )

110.174

76

78

80

121-2

a'
123-5

cf.
12b.-6

82

84

86

88

90

92

94

96

98

Speci
Grai

Refractive
i fic Index
vity (nD)

0.713 (20/4)

O.719 (25-4
vac.

26

111-2
63

113-4

113.5.
4.3b

114.5..
6.5'

:741 mm.)
51,65

119-20

' s6

)

53

SB

2s

6 6
0.720(20/4)

0.738 (25-4
vac.)

0.724 (25-4
vac.

1.399(20)

1.410 (25)t

4,

1.417 (26)

1.409 (19)
a

26

1.412 (20)

6 6
1.413(2o)

1.420 (25)

1.414 (25)

Hydro carbon

2, 2, 3-Trime thyl-pen ten e- (3
or 2,2-Dimethyl-3-methylene
pentane,-C.T,-,.o-- orms
constant boll. rnixt. w.
EOH at about 800. (.a)-

-2-1ethy1lieptene-(6),

3,4-Dime thyl-hexene-(

4-lvethyl-heptene-(2),
COH16e

2-Methyl-3-
(z), '-B3 6

3-Ethyl-hex

C,

ethyl-pent ene-

ene-(2
-- CrO, oxid. g.
(3) + AcOH. (68)

) l BxGie.
hexan one -

4-kethyl-hepterie-(3),
US i-. -- cro.
AcO + EtC0 2 H.

oxid-.
(68).

Octene-(1), CH 16 . -- Di-
bromide, b.p., 4 = 116-8*,
d 19: 1.453, ngo: 1.4961.
(.). - Hg deriv. m.o. =
79-80 (Test 927).

2-liethyl-heptene-(2) (?),
Y.itrosochiloride,l

m.p. = 4 8 - 5 1 0. (121)t

Octene-(2), C.H 6 -. -G.
octylene oxide w- benzoyl
hydroperoxide, see Pril-
eschajew, Hir.4 2 , 4812.
B.b-no.= 126ft~Test 925).

4,b,5-Trimethyl-hexene-(2

4,6-D1methy1-heptere-(2),
-,HI 1 - -- ' - = IL5
(Test 925).

2-e thyl-4-me thylene -
heptane (?), C,2je-

453

0.736 (20-0)'

01731 (20-0)

0.716 (19)

0.725 (20-0)

128.5-
9.5

129-30

I

9g&



1DTVBI OIT B

ITo. Boil in Ref rac tive
Point specific Index Hydrocarbon
(001 Gravity (n l

100 132.4

40

102 136-8

104 134.5-
5.5

106 137.-8

108 139"40

110 139-40

112 140-1 70

114 141.5-3
.71

116 141.5-
3.5

0.739 (25-4)

0.74, (25-4
rac . )

49

0.729 (25-4
vac.)

0.743 (20-0)

so
0.748 (20/4)

0.742 (21)

Be

7S

a

75
0.754 (15-1b)

1.418 (251

1.422 (2b)

1.416

*

(25)

at9
1.428 (20)

72
1.426 (21)

1.421
53

(18)

2,6-Dimethyl- hep

4-Methyl-octene-

4,5- Dimethyl-heptee- (2),
(., H1 B

4-Methyl-octene-(2), CH j.
-- 3.b. no- = 1E-f(Test
925).

2-Methyl-5-methylene-
heptane (?J, CH. 1 .

llonylene,* C,H,.. -- Fm.
Et-PrCI + Alc. KOH. (58)-

3-.Ethyl-heptene-(3)., gHsl,

2-dethyl-oc ten e-f(1), CHj

4-LIethylene-octane (?)
0,i 1 8 -

Nonylene, c
1tMg.t3r + brC
byde.

, -- .
omEvaler&-alde-

17onene-(1), CH1 8 . -- B.I.
no.: 128*(Test 9Z5). Hg
deriv., m.p. = 68-90*(Test
927).

Nonene-(4), CH 8..
a121nO, oxciL. g. butyric +
n-valeric acs. (,,). - Di-
bromide, b.p. a = 119-200,

3. 7 1.410, n1: 1.499.
(a). - B.b.no.: 1264
(Test 925).

Nonene-(2),
=11nO. (cold)
+ cenanthic

Nonene-(2) o
-- fma.
KOH.

C , ae - - 4
oxid. g. AcOE

ac. (73,74)-

r (3), C,H.,.-
3-ioonne6 + alc .

454

73

144-5118

120

122

124

126

0.732 (18)

145-6N

a186
14!t-8

75P,74

147-8

75

149-50

71

,) -CTI ON T4

tene-(3),

(4) or (5)'



DIVIS I O B SOT

Boiling
Point
(CO)

128

130

op eci fi o
Gravity

0.746 (25-4)

D. 744 (19)

0. 772(2 0/)

0.757 (20/4)

49

7o6

4,

152-7

7'

152..5

77

154-6
78) 79

160

83.

157-8

(750 mm.

83

159.5-
61

16 2-6

88

164-5,

49

165.-9

.8?
168-9

88

159-62
650 mm.)

170-3.

0 .752
)

8I

Sa

(11.*4-4)

.758 (19)

84
0.749 (2/)

8a

0 .752 (20-0)

0.7Z3 (25-4)

0.777 (22.5)

0.748 (20-0)

10.740 (30)

8a

49

87

88

Refractive
Index
(nD)

L.419
49

(25)

76

1.421 (19)

0
.430 (20)

S.427
*2

(11.4)

83

1.432 (19)

1.427 M0)

86
1.432(20)

49

L*428 (25)

87
1.44b (22.6 )

90
1.431 (16)

Hydro cart

SECTION 4

2,5.-.imethyl-octene(4) or
J-U) , OL 0 Ha.-Fmn. 4-br om-;
E,b-dimethyloctane +
pyr i dine.

2, 6-Dimethyl - otene-(X)10 oHj 0

Di amylene, C 1 oHao.

2-Lethyl-3-e thyl-hep tene-
(2) or-(5), or -Nethyl-3-
ethylidene-hepTane, 1 0 8 0oo

3,3, 5-Trimethyl-heptene-(4
U, OH2 o0

2-Lie thyl-5-e thyl-hep tene -
(a), CIOH9 0 . -- 03 g. MeCH
+ small amts. of Et iso-
amyl-ketone. (.12)-

2,3,6-Trimethyl-heptene- (5,
or (b),Cd Hs o

2, 6-Dime tryl-oc tene.-(6)
C.oHao. -- Cro or kImnD 4
dxid-. AcOH + 2 Me*
heptanone.-(6). (84,88)-

2:6-Dimethyl-octene-(X),

2,6-Dime thyl--no nene-(4) or

2,6-Dimethyl-octene.-(1) or
-(-) or uoth (?), C11i22H.
-- Identity very dcoubtful.

2, 7-.methyl-octene-(2),
C.,o1 0 &I

Decene-(1), 0, -OH,
deriv. ( Test 927
81-20.(,1) . - B
116* (Test 925).

Igo, -- H9
-m.p. =
.b.no . =

455

NO *

0. 773 (21-21)'

134

136

138

140

142

146

148

I - 1

)

Don

In

t

<



r-

'a
154 65

(10 mm.)

156 '17.5-
8.5

96
180-3

76.8
(lo mm.

188"90
(772 mm

i 9*99

191-2

192-65

04
10.774 (0)

0.766 (16-4)
)

.763 (20/4)

*a

%a

we
(20-0)

0.767 (21)
95 9

158

160

162

164

166

168

170

172

174

176

178

180.

182

as
0.759 (20/4)

1.03
0.762 (15-4)

)
to's

0 .775 (20/4)

95
L.466 (15)

iL.434
( 6

(16)

1L.428(2o)
98

1.444 (20)

*5t9 9
L.434 21)

.466(20)

2, 6-]Dimethyl-4-isopropyli-
dene-heptane, 2H,4*

Trii so butylene, C1L21 1
4.

CrO. oxid- 8- AcO71, tri-
methyl acetic ac., Me-dite
butyl-8cetic ac., acetone 4
inactive residual oil. (,)

2-Methyl-4-propyl-heptene-
(6)- or-(4), 0xxHa,.

Undecene, COHa.
uniunown structure.

Un decee-(1) ' CIIH2a e,

2 ,6 -Dime thy1-3-isopropyl-
jeptene-( 2)o r - (;5),Cth 2 4
roably both.

2ethyl-b-Dropyl-oc tene-
(4) or(O), C 2H2 4.

Undecene-(2), 0C1H 22.
7o KYanOi g. pelargnic ac

(T4)

lt
(12.3)2,5,8-Trimethyl-nonene-(4)

1.429 (25)

1.427 (?0)

104
1.468 (20)

1.449 (20)

4-Butyl-octene-(2), C1 2B.H2

2-Methyl-unaecene-(4) or
-(-0), G all 4 .

2E-Methyl-undecene-(2),
(,12il 4. -- CrU o-xid.
acetone. ('e )-

Dodecene-(1) , C , 2 H, 4 -
M.P. m (-1. '). (103)

5-n-butyl-nonene-(4) ,

-

.

Tri dec en e-(X) , 0. H a--
By dry cist'n. OZ sodium
oleate.

No.

.771 (15)

X778

(254
mac.)

103.

1
3.774 (15-15)

1 0.
0.768 (12.3-4)74-6

9 mm.

197-8 0.756

to&
204-6

as
210.5-2

o0
96-7
(15 mm.

104
21b.5-

6.5
106

228-31 0.
Los

798 (20/4)

456

DIVI3ION B SECTION 4

Boiling Refractive
Point Specific Index Hydrocarbon

(00 ) Gravity (nD )

Cl a U it -

-~o

.o

I-A,

1 11.

{

I



Boiling
No. Point

(C0*)

184

186

190

192

194

196

198

?100

204

206

208

212

too

1057
(12 mm.)

10 9

245-b

250-1

107j

116-22
(13 mm.)

1271-8
(15 mm. )

110
114-b
(10 mm.)

107I

115-7
(10 mm.)

114
274-s

as

270-86

160-1
(9.5 mm.

11a
290-1
724 mm.)

10 a

1T9-80
15 mm.)

190-1
10 mm.)

111

around
190-200

(15 mm.)

DIVI3Iu B 3 JLCTIGP 4

efractive
S ecific Index Hydrocarbon

ravity (nD)

106
D.845 (20/4)

1o
D.814 (20/4)

o."198 (0-0)3

107
6.786 (29/4)

0.7,16 (15-4)
oaS

.788(20/4)

(15-4)

D.825 (17)

0.798 (10)

1.442

11a

114

0.7903.130.790 (20-4)

0.78b (22-4)

114
0.7297 (20-4)

1.792 (19)
its.

.Ia
(19)

(20)

1.448

6

116

(19)

Tridecene, O0,.H,, *- --
unknown structure fm.
Burmese petroleum.

6-kethyl-dodecene-(3),

Of

Ja H2 M 6 - - KM n1?0o, o.p.,e.lr,

Triamylene, 0C1Hao

Tetrad eceneS, 0141138
unknown structure.

3-Dimethyl-dodecene

-- Of

'14a a-*- - n04 Oxid. at
7 1. pelargonic ac. (107)

retradecene-(l),
op.= (-1)

014128*

( l-o ) .

2,8-Dim~ethyl-b- (5 3-Me thp-
butyl)-nonen e-(4), C70 1 = 3 .

4-lethyl-tri aecene-(4),
.14 H- . -- KMinO4 oxid.

pelaronic ac. (10,).
g.

Hexadecene-(1), 01,H,,.
K.p. = 4 .*(o ) -.-ee
Genus IX, Div. A, Secto
No. s. - B..no.: 6.99l
(Test 92b).

1 ,

Dicaprylene, CH,,.

Hep tad ecene-(8), C0,7H34

Heptadecene oic unknown
structure, 017134-

Octadecene-(1),
Ao.= +15'. (io3).--Cf D

5 ec1
' I, ,o.3(.

trens(?)-Octctecene-(9),
CTT&z - -- M'b. abt.

(11.).

v.A,

cis(?)-Octadecene-(9),
diana. - -- M.p. =2.(2

457

C2, H36,- --



DTVM1ITI B SECTIOIT 4

o iling
Point
(Co)

.t
690-400

167-8
0-.5 MM.

118
201-2
11 mm.)

prmome ter
mersed
to 1100

170-6
(1 mm.)

Specif ic
Grsvity

109
0.871 (0)1

0.817 (0-4)

0 2 0
0.802 (20--4)

Refractive
Index
Zn D)

Hydrocarbon

Petra-amaylene,

?hytene,

C2oH40 .

C8 oH4 o.

Heneicosene-(9),
M.p. = abt. +30.
iIdentity a.ouotiul

Q8 H~2. ~+

cis + trans Tricosene-(ll)
a --- a-p. = 1-1b.

.-- ee nenum IX,
Div. A, sect. 1.

458
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DIVI.IUIJ B

Liquid Hydrocarbons

seotion 5

N4phthenea

459



DIVISION B, SECTION 5.

Boiling
No. Point Spa

(0)Gr

1 21--2 0.66

a

scific
ravity

0(20/4)1

.5
5 52-1 5 0.681(20/4)

4,554
5 38-7 0.8(20/4)

7

9

11

36-7

49.5

IS
52.5-
3.5

0.695(18/4)

0,751(20/4

0.695(20/0)i

Refractive
Index

10366(20)
CAH1 o. - Stable to 1%
DMnO4. (i). Sol, at 01 in
S HnSO* (2 vol. H3 304 :'1 vol.
H0). (). Shaking w.
tfum. HI g. ter. amyl
Iodide. (i). Br g. tri-
uethyl ethylene dibromide.
(Ls).

1.2mDirnthyliecyclopropane ,1.382(10)

1.379(20

1.385(

194
1.8404

1*387

460

)
18)

Hydrocarbon

1 1-Dimethyl-eyclopropane,

o sH30. - 1% FKMKO4 oxid.
completely in 1/2 hr.(s)
Pifficultly sol. in
g*S0. (,). Reacts only
slowly w* Br, (s).

sHEZthyl--qyclopropane,CAHi.%Q
-- Very stable. (). Un-
attacked by prolonged con-
tact w. KMnO4 . (s), Fum.
HBr g, an amyl bromide,
b~p., 5 :1l8.5-95*, d 0O.
1.217, n M 1#443 wh.
loses HBr, when htd. w.
H20 , to 100*, g0 pentene-
(2). (S). Unattacked by
Br in diffused light.(5 ).
In direct light and in
sealed tube rapidly,
attacked by Br. (s)

Methyl-cyclobutanes, C Hip.
Odor like HG0l,.( 4 ).

20) Cyclopentane. 0H-
0.SoT in PhNHX*:18 O ,).
N03 g. nitro-cyclopentane

and glutarie ac, (11).
IHtg, w# Al(N08 )0 in a
sealed tube go CSH9 N05 ,
Icolorless, charact. odor
of see. nitro cpdas., b.peo
=90-10, d3s-:1.078; nag =

1.452. (s

33
-ame hyc c 0o

iroane, O - Only
slowly affected by alk.
KKaOg,.( ). Easily disvd.
by HNO.(4m1.52) w. evolx

a f ht, (1). -J-sje-1 - ,er , 4 (4e!/'yf/
Ca ?/-C m;,Ature ef AydrorcboJ"- dIvcktec4r A

al.



DIVISION Bj SECTION 5.

Boiling
No. Poiat

13 65-7-

15 71.5-25

a
17 72"'3

19 79-,80

21 79.5.
80*5

23 80.5.
1.5

Specific
Gravi ty

Refractive
Index
(n
D)

0.695(18/4) 1.495(la)

5091 117 15s16 17
0.049t2/4) 1.410(20)

0*745(20/4)3

RU
0.818(20/4)

00825(19/4)

0.783(15/4
vac.)

1.408(2

Hydrocarbon

,2,3-Trimetyl-cclo-
propane, CAHIm.

Methyl--cyclopentane,CpHip
C.S.T. in PhNHS:350.(,,1 0 )
Al(NO,)3 in a sealed tube
.*1-nitro-1lmethyl-cyclo-.
pentane + 1-nitro-2-methyl
cyclopentane. (so). HNqO
g* either these opds. or
oxid. it to glutaric ac.,
succinic ac., AcOH, +
HCOOH. (15,1,,s1as).

0) Ethyl-cyclobutane.CAHip.
Oxid. w. HN03 g. suceinic

aeo, (aS), CxHjvO.&* (,s.).
Unaffected by KMnO4 ,HA28 4 ,

s HBr. (4).

lo.452 (Una) Bicyqlov-[,.5]--hexane
Ssa Hs. A

1#448(19T

1.429 (15)

Bicyclo-(0O.2,2)-hexane,
10gHZo.-- Easily oxid. by
KMnO4 . (,) Adds Br g.
the liquid dibromide.(27 ).
EtOH w. cone. HmS04 g.
neither red-violet nor
blue color. (7).

Cyolohexane * COH 5. -
M.P*6.4o (.s sosisa).
C.S.T. in PhNE5$ *#
(7,10,. p35), C.S.T. in
MeOH:49.l*. (8). Passed
over finely divided Ni at
270-80* g. COHO+H2 . (,s).
Stable to KMnO4 . (s).
HN03 go either nitro-
cyclohexane or adipic ae.
suceinic ac., + glutaric
ae. (s79esai). Long htg.
w. Br at 150"200 *. g
it2 4.,5"tetrabrombenzene.

461



DIVISION B, SECTION 5.

Boiling
No. Point

(O*)

40
25 80.5".

1.51

27 8708
42

44.45
29 90.5-l.4

31 92- 3

33 0"l0..1

40

45,49, sol
55 100-1

Specifitc
Gravity

0.710(20/0)0

0.755(20/0)

4
0.747(20)

41

5o

0.753(20/0)

0.744(19/4)*

as
0.773(15/4)

Refra ctive
Index
(nD)

Hydrocarbon

40
1.393(noo) la.Methyl-2-0iopropyl-oyelo

propane , COHy &. -- Stable
tO KMU04,0(0).Only slowl

unites w. Br. (0).
Violently attacked by
HN03 g# a heavy oil. (40).

1.414(20) 24lDiqe)AXl-Uyclopentans

45
1.408(21)

41.45
1.413(20)

1.412(193

1*425115)

0.G14a---Unattacked- by
Br, HNOs(eonc.), + aq.
KMO4. (4) e

1.5*Dimethy--ylpna ,
C_2._. C.S.T. in
PhHMS948.8*. (g6s).-
Absorbs 0 spontaneously
even at pressures of 60mm.
final products:5-"methyl-
he xano no (2) +4-me thyl-
hexanone(2). * ,4)

2.*Dimethyl esclopentane,

n-vPropyl-eolobutane, IHA
Does not decolorize alk.
KMnO4 or Br. (47). Slowly
dissolves in HBS04 ctg.
10% 80,. (*/).

!!thylme. ane0
C*ST. in PhNHE :41** (7,#3.0
HNOs(d:1.2) or A1(NO ) i
g# prim. + se*. cpds'.
septd. by sol. in aq#KOH;
1-ni trO4-l.me thyl-.eye lo-
hexane, b.p. 4 0=109m.10*,
db.058, Un.oml*458, iW.
w. HNOS g. succinic ao.,
or wh. w. Sn+HC1 g* 1-
aminowl-inethy'-eycl0-"
hexque, bp.7 47,143*,
d19=0.957, n9=1.454,
wiose benzoyl derivo m.p.
:1O0.5-101*; this nitro
cpd. sept'd* frm. its
isomers by greater sol.
in dil. aq. NaOH.(;Sft).
Dil. HNO. nitrates +
oxid., g. chiefly
suceinic ae (s). Un-

462



DIVISION Bt SECTION 5

Bolng
No. Point

(C*)
Specif ic
Gravity

j Refractive
Index
(n)

Hydrocarbon

V -______

37 100.5-
1.5

39 108.5.*
9.5

55
41 110-11

43 1154.4

45 114-5

so
47 114.5-

5.5
55

49 115.6

51 115--6

53 118..9

0.761(20/4
a

Tac0)

0.738(20/0)i

0.740(20/4)

0.773(18/4)

0.769(19/4)

60
0.813(20/4)

0.770(20/4)

0.813(20/4)

0.811(20/4)

S
1.418 (2o)

1.410

1*409

Is

55

so
1*424(18)

so
1,423(19)

55
1.422

el
1. 439 (20)

1.445(20)

attacked by HNOS.HSO 4 at
800. (s,)* Br in presence
of LlBr0 g4 pentabrom-
toluene* stsl

Ethyl-oyelopentane* C ,H14.

1-Me thyl-1, 2--di e thyl-"
eyelopropaue, CaHa.-
Reacts wo alk. KMnO 4
noticeably only after 4-5
bra. (,$). Not vigorously
reactive w. Br in AcOH
soln. (19).

1-LM thyl-2-i sobutyl-c yolo-
propane, Caia

1.1,.2-Trimethyl-cyclof.
pentane, CH -- Odor
like camphor. (7) Oxid.
w* dil. ENO$ g* nt--di-
methyl-glutaric ac. (7) .

1.2. --Trimetbyl-cyclo-.
penAe i -.- Camphor
like odor.(5 7 ) Oxid. w.
HNO 9 g* COH406. (07y)

r5 t-DimAtyl-bicyclo{0,.1,
hexane.

11 *,3--Trimethyl-..yclo--
pentane, CA-La.

3, 3.-fime thyl-bicrcylo-
.l.3I--hexane. OpHi:

Readily reacts w. HN0+
(s,). Unattacked by H6SO4

Cycloheptane, ,HL1 s. ---
x.P.:(-12*i. (*s). Un-
attacked by cold-conce
HN08 . (..). Htg. W+ HN03
(d:1.4) in sealed tube at
100 g. pimelic aG. +
other acids. (6*). Br +
a little AlBra in a sealed
iubt go pentabromtoluene.

463



DIVISION B, SECTION 5.

Boiling
No. Point

55 118.5--
9.5

57 118.5-
9*5

59 118.5.
2.0

61 12O.50*
1.5

63

eat6
07 -
1212

65 121-2

67 124-5

69 124--5 " "

Specific
Gravity

0,772(20/i

0*769(20/4

0.782(20/4

0#767(16/4

0,*774(2074

0.773(20/'

0.780(20/4

Refractive
Index

(nDDfl)

4 1.425(20)

142120

,) :1.434(181

4) '1.421(161

4) 1.427(20)

4) 1.423(20)

LI 1 .430(20)

Hydrocarbon

traus-1.,3-Dime thyl-cyclo-
hexane,*CaHisA.- See No.
63.

trans-1*4-Dimethyl-cyclo-
hexane, CAHILa* -- See No.
65.

1,-Dm thle yc lo hexa ne ,
-- Does not dehydrc

genate at 300* w most
active platinized asbestos
remains completely un-.
changed. (7s). Odor like
geraniums. (,).

n. --- Active
form shows [(LJD=+4*34**
(7'),

*jg18.L,.Dimethyl-cyclo-
koxanw' CAH-. -- See
No. 55, C.S.T. in PhNHU8:
49,7*. (,,'). Cone*
HN03 -HSO4 does not
attack cold, (09), warm-
ing g. trinitro-m-xylene.
(. as-). Stable to KMnO 4 .
(69f. Br + a little AlBr3
go tb tra brom--m-exyle no.

cis-1,4-Dimetlhyl-cyclo-w
hexane. CARi. ~0"See No.
57. C.S.T. in PhNHg=48*.
(v). Odor like fenftel
oil. ( Easily Sol.
in HNO0 --H*S04 by gentle
warming. (71). Br in
presence of AlBr5 g.
tetrabrom-p-xylene.(71).

trans-1,24Dimqthyl-Clz9o-
CaH3AJ -- See No. 73.

RuMethyl 2e@ thyl- ey 10-
pen Ln, A~JJ.

464
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DIVISION B, 'SEOTION 5.

Boiling
No. Point

(71 *)

71 125 -8

75 126.5 **
7.5

75 128-9

77

79

81

83

8
129.3-

129.5-
30.3

7745

132..

7844

85 132.5-
355

80
87

89

91

93

134-5

137.8

138-9

138-9

Spe ci fi c
Gravity

6#67
0.786(20/4)

0.772(20/4
vaoo)

0.772(20/4a
vae.)

0.784(20/4
vao.)

0.797(20/4)7

78
0.#773 (19)

0.782 (14)
79

0.798(18/41

0.790(20/4)

0.772(20/4
vac.)

0.882(21/4)

Refraotive
Ind ex

(UD)

1.431(20)

1,425(20)

1*425(20)

Hydrocarbon

2v2.4.4-Tetramethyl-11,3
diethylcyclobutane, C-tHe
Stable to cold K1nO4 , cold
cone. H3304 , + Bri. (7.).
The reported b.p. of this
hy. is probably consider-
ably in error. -R.LW.

01.-1,2Dimethyl-oyclo-
hexane, CkH;. -- See No.
67. C.S.T. in PhNHS:42.10

Isopr9pXl-c loRentan,

n-Propyl-Oeye1opentane

8
1*433(20) Ethyf-yclohexane.C0H 1 a.

1.435(20 ,4-Dimethyl~a.sj.piro-
Ueptane, CaHlao ...By
polymerization of allene,
and then hydrogenation.
(77).

1.425(19) 1 Methyl-3,*isopropy,-!L
ayelopentaneOC&H,&j

1.1i2,3-Tetramethy1.'cyclo-
,Pentane, Cs~a

so,
1.439(18) Methyl-cyeloheptaneCaH1 .

1.436(201 1,123 Trimethyl-eyelo-
hexane, G0H2p.

1*427(201 trans-l',",5-TrimethIyl-
cyclohexane. CpHiA som

See No. 99.
6.'

10466(20) Belo 3,O33-*06otaue
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DIVISION B, SECTION 5.

Boiling
No.. Point

(C0)

95 138*5-o
9.5

~e5
97 139.5-

40*5

99 140-1

Specifie
Gravity

0.781(20/4
va

0.860(20/4)o

0.777(20/4
va4

80
101 140.5.. 0.822(18.5)

1*5

105 141-2 0.785(20/4
vac

Refractive
Index

(np)

1.* 431(20)
a

03
1.461(20)

a

of

a

105 141.5-. 0.786(20/4)
2.5

107 142-3.5 0.791(20/4
yao.)

109 142-3 0.779(20/0)

111 142-3 0.859(20/4)

a
1.430(20)

4 *
1,447(18.5)

S1.433(20)
8

67
1.432(20)

1.438(20)

1.448(20)

Hydrocarbon

trans- l 2.4-Trimethyl-
olohezane, C0H1 a. ,

See Noo. 103, 105, 119.

Bicylo~0 3.~eotans*
_____ ~Stable to KDmO4,
colored by a little Br.

ci4-1j,5-*Trimethyl-cyclo.
hexane, CgHta. -- See No.
91.

2*6,6-Trimethyl-bicyclo-.
[At1, Q -hexane, COH,. -4-
Does not decolorize KmnO,.
(as). -Dissolves in fumin6
HN0 8 W. evolution of ht.
(a.).

cia-i *2,.4-Trimethyl--cyclo

hexale, O H!p. -, See Nos
95,105. Cf. especially No*
119.

1. 2, 4 -Trimothyl-cyolo-
hexane.CaHa. -- see Nos.
95,103,119. Br+ AlBr5 go
tribro-..pseudo-oumene.
(87). HNO5 -HSSO4 g. a
little trinitro-pseudo-.
oumene. (87)-

trans-1, 2, -Trimathyl-
cyclohexane, COHIA. -
See No. 117.

l-4!ethyl-2-i sopropyl-
cyclopentaneOCH 1 ,S

2.2.6-Trimethyl-3.6-endo-
mothylene-bicyclo-0,1,T3-
hexane, or 1-.ethyl-3,6-
endo4dime thyl thlene-

"Cyoloa'teouheza*1 ",WIS-
Pinolene", C 1 H e. -At

015) in dry other (gx)
g. a hydrochloride, m.p."
28-g8*% (*09 91,9a).DagO(
8. isophthalio ac. (so).

166

0 .)

bicl 3 e0-01 3-he xano,



DIVISION B, SECTION 5.

Boiling
No. Point

(a*)
Specific
Gravity

Refractive
Index
(nD)

Hydro carbon

113 142.5'-
3.5

04
143-4

144-6

0.855(20/4)

0.854(20/4)

0.793(20/4
vao.)

89
1.*458(20)

Hydrobromide,- m.p.=4* b.p.
n92 *, d*0 :l.239; m :
1.508. (.)

2.2-Dlmethyl-bicyclo-[1.2.6
heptane, canheilane.
CA Hgi. -- 4MP.-15-16*.(89 )
1 vol. hy. + Z vols. HN06
(4-1.075) htd. 16 hrs at
140-*5* g.;fm. 180' g.
camphenilane 22 g. -nitro
camphenilane + 3 g, 2-anitr
oamphenilane + cis-wapo-
fencho-camphoric ac, (in
ae. layer). (s). -lNitro
camphenilane, b.P..oin
124.5-5*, m.p.=18--20'; wh.
w. Zn+HCI g. c-oamphenyl
amine, b.p.:189-.9.5, m.pe
=10414*, dM iO .928, noao
1.482, whote benzoyl
deriv., m.p.:141-3*; + wh.
w. oxid. g. a-iso-campheni
lIane, b~p#.74:196--6.5*,
m.p.-63-5*, whose semi-
carbazone, m.p.=6"5q5, who
semicarbazone,m.pq:192-M3*.
(,.). 2-fnitro-camphenilane
m.p.:89-910.(s). Cis-apo"-
camphoric ace, m.p.:144.5-
50, 100 cc. Ha0 at 19*
dissolves 0.72 g.; whose
anhydride, m.p.:156--7'*,
whose anilide, m.p.:155--7*
by htgo ac. we IS. PhNHS;
whose dianilide m.p.:
148-500 by ac. + P015,then
poured into PhNHS in state

1.454(20 l--Methyl-3-Wisopropyl--
eyolopentane 0-Apoench-
ane", "D-.encho-camphor-
ane,"09HAZe-Cf DY.ASect,I,

,*~ Iro.27.-fr
1.437(20) ais--12.3-Trimethyl-YClO-

hexane. CaHiA. --W See No.
107.
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DIVISION B, SECTION 5

Boiling
No. Point

(1*)

119 145-8

Specific
Gravity

Refractive
I ndex Hydrocarbon

0.790(20/4) 1.433(20) 1 .2,4 aeTrimethyl-cyclo-
h e, _ -- Does not
decolorize Br. (,,). See
Nos. 95,105. Cf. especialla
No. 103.

121 abt. 14P
50-2 
(17mm.)

123 145-06.5

125 146-8

oo
127 146-7

129

131

133

135

137

139

141

1o
146-w8#5

30#102
146-8

2.08
147.5-9

148-.9

148.5-
9.5

149--50

149-51

64
0.856(21)

0, 760(20/41

0.786(16)

oo
0.788(15/4)

101
0.784(20/0)

1.496(21) Tricyclo-octane, CHIS* --
Adds no Br. Polymerizes by
long htg. under pressure.
(.5).

1* 420 (20 1 . ,2-*Trime thyl- 3-1 s o--
propyl-cyclobutane.C H.
Unaffected by KMNO 4 . (96.

1.434(16) 1 .2-Dimethyl-3-isopropyl-

lo
1.435(15)

1.431
101

s
0.812(0/4)

0. 785 (20

0.780(20

0.790(17

1o
/0)

/4
vac.)

/4)

0.861(22/22)
95

104
0.875(20)

103
1.430(20)

cyclopentane, O.

1-Me thyl- 4-e thyl-c yc lo-
hexane, C Hy.

1. 2-Diethyl-oyolopentane
and 1,3-Diethyl-.2yclo-
pentane, mixture of both,

Reacts w. HN0 3
(dm.-52) w. evolution of
ht* (LoL).

Isopropyl-cyclohexane,
0.aH!Lft* c #/55

1. 3,-'Diethyl-cycloyentane,
0 Hm.

1,430(20) Isobutyl-eyelopentane,
CpHp._

1.435(171

1.461

1.469

10

2.04

1--Mothyl--5-ethyl-evelo-
hexcaue. Coa-n---L-form
shows7[m)mu-2.9*. (4).

2.6.6-"Trimethyl--bicyclo-
[1,1, 5-heptano,"Nftpinaue"

2--Methyl-bicyclo-[1.2I31--
octane, C.111 .

'7
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DIVISION B, -SECTION 5.

oiling
No, Point Specific

(C0) Gravity

99s99 198
143 49.5-. '0.839(20/4)

50.5

X50--2
9 ,

0.781(17)

0.784(20)

101
0.803(20/0)

1.50 5- 0.795(19/0)
1.5

1 15520
L51-2 0.833 (20/4)

145

147

149

151

153

155

157

159

161

'0.790(20/4
vaco.)

Refractive
Index
(nD)

Hydrocarbon

98
1.459(20) CyclooctaneOaH1 a. ---

9,
1.452(17)

2 0)
1.432(20)

1.439
101

Z03
1.433(19)

1.446(20)

1.436(20)
8

S0.810(0/4) 108

0*790(20/4
vac.)

a

0.773(20/4)7

95
0.816(22/21)

8
1.436(20)

1*424(20

1.441
95

"Fenchane", *iC11A.

I sopropyl-cyclohexane,

1,4DiethyL-yocohe2tane,

Se c.--Butyl-cyclopentane,

n-Propyl-cyclohexane,
CoHI&, -- Fum. HN0 3 at 00
has no action. (1o0).
HNOs(d=1.53) dissolves it
slowly at ord. temp.(1ob).
Br + AlBr8 g# small amto
of 0GHqBrq, m.p.=230*(,,).

1,2--Dimethyl-3,4-diethyl--
cyclobutane, CioHaoa.

Tanacetane, IOHI.

469

OS0106
50--2

101
1.50.5-

1.5

152- 3

107

153-4

153-.-5.5

8*109
154.5-

5.5

77
155--6

95
156.50-

7.5

163-

165

r-

M.P.:14*,(g8). Odor like
camphor. (go). lHtg. w#
HNO8 g* much suberic ac.

1-Methyl-2-.3-diisopropyl-
cyclopentane, CIHe4. --
The reptd. bp. of this
hy, is probably consider-
ably in error. - R.L.W.

1-Me thyl-2-e thzl--c Ye 1-.
hexane, CgH&A.

1,1-Diethyl-cyelopentane,
_CaH,_ -- Does not react.
w. fuming HNO0 . (loL).

butane, CaHsi.

1.3, 3-.Trimethyl-bi c yclo-

I

.. 2-heptane. _ .



DIVISION B, SECTION 5,

Bo ilingi Refractive
No. Point Speci-fic Index

(C*) Gravity (np)

167 157-8 0.817(20/0) 1#441(20)

169 157-,8

171 157--8.5

175 180.5-
1*5

I 7
175 181-2

177 162,.4

S77
165-4.5

LBO
163.5-

4.5

163.5o-
4.5

0.776(20/4) 1*428(20)

0.785(20/4) 1.454(20!

67
0.792(20/4) 1.439(20)

Hydrocarbon

4-Methyl-1-.isopropyl-0
i dclo- 0 13 5--hexano,

"ThuJane" , "Sabinane".
OCx aI. -- eD=69.29.
(119)4 Odor of turpentine.
(112). Gives an unstable
bromide w. Br, (I%*).
Cone, HBr g. a bromide wh.
on boiling w. K&COg go an
unsattd. hy., C10 H 8 , b.p.

162-05*,1 c0.814v a
l451#(jjxf0+ Dibromi-de+

ale. KOH CZH 1s, unsat'd.1
b.p.:162-4* d60 :0.816,
nD:1 * 452, [cL3DO= 23. 62*.61,,)

1, 2 , 3-Trimethyl--4-i so-
propyl-eyelopentane , CHR&

1, 2-Du sopropyl-cyolo-
butane, C&Q.Hack.

1.2.,4.5-Tetramethyl-efyelo-
hexane, C, Jig. --- See No.
197,211.

cyclohexane, "trans--.
Menthane", Ci eHA 0 -- See

0,814(20/4 1.447(20)
vac.)

0.799(20/4)7

0.879(16/4)

78*12*)

0*858(20/4)

4. I

No. 201,203,

trans-.1.2,A 5-Tetrame thYl-
cyclohexane, "trans-.Hexa-
hydroisodurene", t CjHpp.---
See No. 199#

1.441(20) 1, --Dimethyl- 5-ethyl-

1.471(16)

1*459(20)

cyclohexane, CIOHap.

Bicyclo-[O.3-43-nonano,
"Indane", Indene-oeta-
!eydr"OdeGH.

7,7.*Trimethyl-biO clo-
[l a2.2.-heptane,"Isoborny--
lane", C 18Ha. - .10 g.
'htd. w. 30 cos. HN03
(d:1.075) for 6 hrs. at

179

181

183



DIVISION B, 'SECTION 5.

Boiling Refractive
No. Poi.nt Specifie Index

(C') Gravity (nD)

11.
185 164-5

187 164.5w.
5.5

95
189 165--6

191 166-7w

193 166"7

1s6
195 16w.?

0.815(20/0)

0.855(20/4)

95
0.838(20/20)

180
0.797(24/0)

0o86 1 (15/15)

132
0*831(16/4)

ISO
1.461(20.)1

1.458

1.44

Hydrocarbon

130-5 in a seale4 tube
g. t er.ni tro -iso borny--
lane, b.p.*: ll2-3*3dMO

.*058, nf 1 481# [],
-26.7*(in ale.); wh. w.
ZntHC1 g. the amine, b.prs
=199w9.,5, d 0* =0.917,

I = l#480,[$ID'&62*(in
a c.) whose benz'y1 deriv.,
m.p.:134.5*. (z*,*.eS).
HNOS also g. isobornylone,
b.p. 7 *s=197,5-.8, d2 0 .
0.968, Uinol.469, wtose
semicarbazone, m.p. :174-5*
(L.'ptlxs)+ HNOS also g.
very small amt, of sec.-
nitro-isobornylane, b.p..

8990, d*O-1.04668, 5 o=
l1*481 rt16) * MO 3al W
g. some cis--apocamphorie
ac. (157,128).

acc*

EthylqICclohetane,
Red fum. HN03 go pimelie
ae., oxalic ac., + AcOH.

2.7, 7-Trimethyl-bi cyclo-
1,1, 33heptane_. (3.91)

"PinocamphQr.L' ,"Dihydro-
d-opinene",. CiQHI-A*

95

130

3,7,7-Trimethyl-b cyclo-
[0,1,41-"he-ptanq,()

"Carane" , C UHs.

l-1--Methyl--*isopropylw
cyclohexane, C1 H.0 .

2,6Trimethyl-.bicyclo-
fl1,] heptane,_(tn

"Piane","Dihydro-el--

D-form shows7*
(3,3). Liform shows ECLJD
-21.3* ( ). -D-form
freezes at abt. ,450(iei)

1.456(16) ter..Butyl-cyclohexane,
c -tOHS &w-
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DIVISION B, SECTION 5o

Boiling
No. Poi ut Specific

(C*) Gravity

197 1660.8 0.810(20/4
vac.)

199 168-70 0.817(20/4)

201 168.5>4 0.816(20/4)
9.5

8,138o1

184,8135,
as8 1s

203 169-71 0.790(20)

169-70

188
169-.71

170--2

St 187
171-2

180,0140
171-2

19
171,5-

8*5

148
176.5-

8.5
144

183-4

0*795(20/4

Refractive
Index

(-p)

a
1.444(20)

1.448(20)
a

1.451(20)

134
1.438(21)

1.439(20)
va c.)

IS O0
0,796(22/4) 1,439(20)

0.773(16/4)

0.812(20/4
vac.)

0o
0.814(21/0)

1,

1.433(16)

1.446(20)

1.447
ISO

189 189
0.877(17/4) 1.468(17)

0,804(18)

148
0.842(20/4)

0.818(18/4)

145
1 444(18)

1.453(20)

1 *450(18)

Hydrocarbon

trans-,2,4,5-Tetramethyl-
cyclohexane, "trans-Hexa-
hydrodurene", CidpHAo. -
See Nos. 173,211.

ci23,25-etamethy1-
*cyelohexane, "cis-Hexa-
hydroisodurene", pCaHpp, -
See No. 177,

cis-1-*Methyl-4-isopropyl-
cyolohexane, C1 OH3a. --
See Nos. 175,203.

1-Me thyl-4-isopropyl-
cyclohexane "p-Menthano
CjaHm&* --- See Nos* 175,
201.

Is obutyl-cyclohexane,
01 0H3 0

Cyclononane, COHIA. --
Scarcely reacts w* KMnO4 .
(1,4). Br substitutes.
(1i1,

ci s-1 * 24.fi-T1etramet hyl-
oyclohexane, "cis--Hexa-
hydrodurene". 010Hga. --

See Nos. 197,173.

1-Methyl -2-i sopropyl-
cyclohexane, C!1HS2o,

2 ,-Dinethyl--bicyclo-
1,2,3 -octane, "Dihydro-

endocamphen&, CoHi

-Butyl-c yc lo hexano

1-Methyl-bicyclo.rl,553-
nonane, C oHip.

n-Propyl-2cylohepta1@,
C1 oHg.

472
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DIVISION B, SECTION 5.

Specific
Gravity

145s 145
223 183*-4 0.885(20)

148p,149 14a,149,
150 iS0

225 187-8 0.876(20/4)

146,147 140
227 188--9 0.860(20/4)

12.3
229 191-2 0.823(16/4)

148,149 148,149,

231 193--4 0.894(20/4)

Refractive
Indox
(nD)

1.469

Hydrocarbon

145

endomethylene-bicyclo-

cycloeksantalene", * CtH1 A.

Z46 , 149 ,

1.471(20)

148
1.465(20)

1,454(16)

148,149,

1.480(20)

473

Ie--Biclo-[1,O4,4.-
do cane.*"ei a-Do cahXydro,_
naphthalene", CrtHA-
See No. 231.

Dicyclopentyl, C nHi.-
rndifferent to Br (1*8).
Slowly oxid. by KMnO4 .
(,.e). Does not undergo
catalytic dehydrogenation
(i4e).

teri.Amyl-c yclohexane

t ra n b --B icyc 1o -[C0,414-
decane *: 0trans-Docahydro-
naphthalene,*" _CjigHjf9-
See No. 225. KMnO in acio
soln. g. only phthalic ac
(151)o 100 g. refluxed
6 hrs. w. 250 g. HN03
(dml.2) g. 17 g. NO2 cpds
Otg. 9mnitro-decalin(I)
9,10"dinitro-decalin(I,
1-nitro-decalin(III)O(Iss
(I), b.p*:96-7, .dnom
1.085, njS-l.494; wh. w.
Zn dust + AcOH g. the
amine, bop.1 5 198*, d2

0,9444, nao1,493Z whdse
benzoyl deriv, m.p.-
148-9*. (1se. (II), m.p.
=164*(dec.). (Izsa). III)
light' yellow liquid,
b'pe,1j 4il08-9*9 dMO-
1.083, .nj ol#498,'Sl.
in alkalies; 7 g, in cold
alkali w. calcd. amt. of
KMnO 4 g. 3 g. of a deca-
lone, b.p. 11 -107o, dO
0.993, unaol,488, wh$se
semicarbazone after 4
xtalns.fm. EtOH, m.p.=

Boiling
No Point

(0*)

I I I I

i
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DIVISION B, SECTION 5.

Boiling
Now Point

(C)

233 193-05 1

235 195..
200.5

237 Abt.203
77-8
(13.5
mm.)

105
239 204-.5

241 206-7

130
243 207-.8

245 207-8
154

247 208-9 1

249 abt. 219
1064.7i4
(27 mm.)

251 213-5

15
214--5

220-2

Specific
Gravity

Refractive
Index

(nD)

I

205-80. (Is).

0.823(0/4)3 1, 3-Dime-thyl--5-.isobuRJ--
cyclohexane, CjpH&&.

1,3-Dimethyl-bicyclo-a
[1, 3.1-ohonane , CIIHAO.

0868(20/4)7

Los
0.812(17)

Isit
0.857(16/4)

0.851(16/4)

00878(21)
Iss

1.468(20) Cjp~pp.

Los
1*454(17) 1-Methyl-2-misoaml-eyelo-

hexane, oL&Ha
185

1.467(18)

13)
1.457 (18)

1,473
Iss

154
0.815(20/0)

1.68
0.804(17/4)

146
0.848(20/4)

its
0.878(20/4)

183
1.446(17)

146
1.458(20)

IS
1.476(20)

158
0.881 (20/4)

2-.Methyl-2..cyclohexyl-
pentane, C pHp4 .

3-Methzl-5*-ezelohexyl-
pentane, C AH&&,

a-.Spiroundecane, CiIlac.

1"Methyl--3**ethyl-4-*iso-
propyl-eyclohexane,CjRHg~.
--L--form shows EG;D

-12o25** (154).

1,1.2.2-Tetramethyl-3.4-
diisopropyl-cyclobutano,
C'4Haa.

3,' -Dimethyl-diqyolo-
-- See

No. 253. Cannot be
catalytically dehydro-
genated. (14.).

-3,sf=DImethyl-dicyclo-
pentyl, C1asaa,. -- See
251. Boiling w. HNO.
(d=1.45) g. PrCOSU,

No.

Dicyclohexyl, CipHpm. --
See Nos. 265, 273, 277,

474

Hydrocarbon



r

oiling
No. Point

(C)

1s
257 220-1

1s
259 222-3

is.
261 224,w6

265 225-7 C

265 227.5-
84

287 228-s9

3.84,.05
230-94

IeS

235.5-4
7*5

abt.
237 77

195--6
(1 3,o
mm.)

239-40

Ies
250-2

Specific
Gravity

Indax
(nn)

tax 3is
0.830(l6/4) 1.458(16)

is. is.
0.849(16/4) 1.466(16)

0*841(16/4) *!1.465(16)

0.881(21/4) 1.477(21)

is.
).880 (20/4)

0.937(0)

0.864(20

0.882(20

104

IS0 's#
/4) 1.466(20)

156
/4)

0O883(20/4)

0.885(20/4)

0.875(20/4)

1,483(201

I.40
1.480(20)

Hydrocarbon

pentane, ,AHRB,

3'Ethy--cyelohexyl-
pentane .

.3-Methyl-3-cyclohexyl--
hexane, CisHma.

2yclohexl-Cyalo2nne,

Dicyclohexyl, CpHa. --
See Nos. 255, 273, 277.

4-s:C clohexyl-he tane,
CIsHa.&

2, 10Endoethylene-bi cylo-
2,4,41--deeane, "Acenaph-w

the n-decaydridq".CimHaa
I

cyclo-l, 3, 31-nona no,
Terpene-like

odor#*t.;;).

Dicyclohexyl, C .gHp. --
See Nos. 255,265,277,.

CjpHp. --- Oxid. g.
formic ac., C H20, +
suceinicac, .

DicyclohexZyl, CIAHAA.
See Nos. 255,265,273.
M.P.4WP: (18o). Un-
attacked by KMnO 4 . (,e).
Slowly dissolves in fum.
ENO# (8). Unattacked b
HNOs--H 5 50 4 .
Catalytically dehydrogen-
ated to Ph5 . (X4.).

3.67
1.475(20) Dicyclohexyl-methane,

C1pHn. -- o Pt. charcoal
at 300* g. lurorn*.(ie,)

475

269

271

275

277

279

,

-

DIVISION B, SECTION 5.

'Refractive



DIVISION B, SECTION 5.

Boiling
No* Point

(c)

281 253-8

283 abt,254
11-84O
(23mm. )

293

295

297.

299

301

Specific
Gravity

0,920(2

Refractive
Index

170
) .486(221 1

C

77

77
0*838 (20/4)

256-7 0.927(20)

abt.2591 169

131--3.5 0.906(20/4)
(20mm,)

a,- -

;Luz

264-5

abt.269
134-5
(30mm.)

270-5

17 a
270-1

175,17
270-5

317
272-3

1.464(19)

1.511(40)1

1.497(n)

0,879(20/0)

130
0.851(19/4)

165
0.935(20/20)

0.889(23/0)

0.884(18)

0.873(21/0)

185
1.469(2P3)

1.485
178

175
1.480(18)

'*177
1.479

Hydro~earbon

*2 '-Endomethyleue-di-.
yeloiexyl, "Fluorene-
odeeahydride" 0 AHA,

.:0yHe.

1,1-Dicylohxyl-athane,
C .Hppe

1-Me thyl-2- cyclohezyl-
c yclohexane C !LHea.

V-T . --- see-No.,aggs

3,- '-Dimeethyl-dicyclo-
hexyl, IGANA. - L-Iform
shows: [a D -3*44t.
(161).

2 ,5-Dimethy1--2--cyolohexy1-
hexane, _CtHaa*

2,2--Endoethylene-dicylo-
hexyl, "Phenanthrene-
tetradecahydride"'. CiHp
--- (*P,=.w*% ( es HsSO 4 ,
iN03, Br, do not attack i
the cold. (.5). Cr03 +
HAe attack it only w.
difficulty on boiling.
(1.5).

1,1-Dioyclohexyl.propane,

1,2-Dicyclohexyl ethane,
0 VT

1 2-Dicylo-hexy--propane,
GISH*.

476

11



DIVISION"-B, SECTION 5.

oling
No. Point

(c*)

1.78
303 273-

1.791
305 276-8

3779
307 278.9

abt,279
114-6
(13mm.)

3.3i
311 abt.279

115-6
)

313

315

517

519

521

325-

325

(ILomm.
3.79

I280-2

abt.281I
118-20
(14mm. )

289-90

3.84
290--1

290-.1'
(728mm.V)

290-*2

abt.295
114-6
(10mm.)

Specific
Gravity

3.78
0.900(25/0)

0.908(18/0)

3.9
0,891(15/0)

00855(19/4)

1305
0.848(19/4)

179
0.884(16/0)

393
0.874(18)

1.7811.8
0.870(21/0)

0.894(21/0)

.3.8
0.907(20/0)

0*884(19/0)

0.845(20)
178

*Refractive
Index

1.490
.78

170
1.50(n 8 )

1.492(15)

1.475 (23)

1.472(19)

3.79
1.485(nis)

1.474(18)

3.8
1.474(24)

1.489(21)

179
1.484(19)

1.442(UD)

Hydrocarbon

22Dicyohexl-roane.

1,2-Dicyclohexyl--butane

.-Met hyl -ol2-1-Diaeyc1olielyl-
piropane, Cl:aso*.

5*#Zthyl. -- wozolohoxyl.-
4exane, CA1oHA.

4-*IAthyl--4-.cyelohoxyl--
heptane, 16 Hpa.

1 ,1--Dicyclohexyl-butane,

be ne, OSHA&.

13-*DicyclohexY-pOa2!an.,
01AHisAeO" M.Phe17*.(zso2e

4,4-*Dioyclohexyl"2"methy1
butane, C"Hsa.

Dicycloheptyl, C aHs. --
Very slowly attacked by
alk. KnO4 +fum. 1HN0 5 .
(i..). Stable to HNO-
H 5 804. (182 )9Unattacked
by cone. HOS04 at 100*.
(118). Br in presence of
AlBrs g* pentabromtoluene

24- MethXl1,52-dicyclohexxl
p-ropane, OIAHAO.

Hexahydroelemene. CisHmao.
L-form shows [m3Dm4* *

509

I0



DIVISION B, S CTION 5.

Boiling
No. Point Spec

(C*) Gra vito

14 184
327 296-*7 0.885(21/0)

529 300-15

abt, 301l
1224.3
(12 mm.)

%as'xs JqI
abtf 3011
115-6
(9mm.)

177
abt. 302
118.20
(10mm.)

304-.6

abt. 306
130.5-.

1.5'
(15mm.)

abt*308
129--030
(13mm.)

ibt, Z08
125-8

(12 mm.)

177
abt. 310
131-5
(14mm.)

3
0.871(20)

0 I t o$
0,4866(20)

0,840(21)

0.877(21/0

0.838(19/4

17

1 9

2.3

0.916( 2 0/ 4 
7

177
0.825(22)

Refractive
Index

(nD)

1.843

1.470

184

1es

185195
1.469

1.458(201

1*475(21)

1.460(25)

Hydrocarbon

l, 3-Dioyolohexyl-2-meth1
propane, C19 Hpa.

1--Methyl"4'-isopropyl--2,2
enothylezte-dicycelohaxyl1,

"Retenetetradecahydride",

Tetrahydrocaryophyllene,
&---D--form shows

D

Tetrahydro-santalene,-
s D-form shows

[M-D = 7*301. ( 00) Un-
attacked'by 0 8 +alk. EMnO 4 .
(stw s),

Tetrahydrof eruleneC SHaG
D-form shows[D 0

4.2*. (1,,).

1 4-Di yelohexyl-mbutate,
CraHao.--- *PO m9*0 (IT9 )

-(.Dihydrocaryophyllene.
"Dihydroisocaryophyllene"

4- Zthyl--4-cyclohexyl-
haptano, CSHgl.

1.514(20) iIsocadinene, Cs 1 Hp.2

17
1.456(22) 1--methyl-4-isopropyl-2-

is oamy cohexan 'IE5oarmy

478

343

345

I



DIVISION B, SECTION 5.

Boiling
No. Point

(C*)
Spe cifi
Gravit

Re
C

y

3fractive
Index

(nU )

Hydro carbon

347 abt.310 0.872(19/4)
120-1
'(10 mm.)

2.09
349 abt# Z101 1S

141-m2.5 0.913(20/4)
(20 mm.)

351
14 2 242

353 !abt. 311:
120--4
(10 mm.)

0 a)
0* 882 (20)

.35
1.487(23)

1 *496(n)

1.479(21)

1.479

555 abt. 511 '1SO
1125-5 0.895(20/19) 1.485
(10 xnr. )

357 abt. 5151 %as 1.456
1128-030 0.826(20)
(11 mm.)

559 abt* 3171 zoo
125-*8 0.884(21) 1,480
(10 mm.)

361

363

abt. 3191
126-8
(10 mm.)

abt3 320
120--1
(8 mm.)

365 1abt.
13
320

148--50
(10 mm.)

0.888(20 )

0.926
SO/

0.844(19/4

I$$

188

25--Dime thYl-*5-ocylohexyl-
heptane. CsHdA.

2--Ethyl-dicyclohexyl,

1,5-.Dioyclohexyl-]sentane,
CjqpHU.p--- Inert to fum.
HN0 3 and to.K unO4 .( 1 1 ).

Tetrahydroisozingiberene,
Tetrah d-oD-form show

[Dm +4*36tv(aa

TetrahYdro-calamens,. 01 He

Hexahydrozingiberene.
0 a - L--1form shows
[MID .ut 2* (t a

(21)
(2)Tetrahydroodie.CHp

01,483 1a$

1.498

)130 4 251.486(23)

TetrahydrocelineneCiHAA.
--- D-form shows GD 7**
(2...).

Tricyolodihydroguriunene,

2-Methyl-4-n-propyl-4-
cyclohexyl-heptan*,C.,Hz4

479



No. Point
(00)

abt.328
367 133-5

(U. mm.)

135
abt.328

389 '133-5
(1 mm.)!

abt.328
371 129--30

(10 mm.)l

abt.329
373 122- 3

1(7.5 mm)1

7'1?
abt 5330

375 123.5.-
4.5

(8 mm.)

Soo
577 330-40

379 540-05

abt.374
381 156-8

(12mm.)

385 abt.
131
589

180.5-
2

(12 mm. )

Specifie
Gravi v

F.D

0.840(19/4)i

0.838(19/4)
35

Ieracive
Index

1.462(23

1.461(23

Hydrocarbon

133
)

133
)

2 4, 6-Trimethyl..4-cyclo-
hexyl-heptane , CiaHag,

4-Propyl-4-cyclohezyl-
heptane,

0.903(11)

0.889(20)

lot

185,

0.915(20/4)7

so
0.945(17/4)

goo
0.941(50)

0.844(21/4)

(
00 932(20/418

Le
1.496(12)

1.483
185

C!&Hi.

II
Tetrahydroat raetylene,
C3sHpp. -- D--form shows

Tetrahdroedesmen9,
D-formshows

D=+10*21* (18).

1.496(20 C15 H.

1.514
540

so*
1.492(50)

1.467(20)

01*500(2

Abietindihydride,

Tri eyclohexyl-methane
!CiHa*. -- , Br in CS- g.
substitution produets.

(moil). Hot cone. HSO
,a brown color. (not).
Hardly attacked by fum*

HN03 (,go,.)+

Z5 8-Trimet&hZl-5-OCl0
hexyl-nonane C iaHas.

3.Cyclohexyl-bio-olo-
[0,4,41-deocane, "Perhydro
B*phentlh*aphthalene,"

480

8

g.
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DIVISION B4 SECTION 5.

hoiling
Ng. Point

(C*)
Specific
Gravity

Refractive
Index
(nD)

1831 8

585 abt.391 0.944(20/4t1.506(20)
162-2.5 1
(12mm.)

387

389

391

593

397

399

401

smo os
bt. 394i 0.956(17/4) 1.509
155'7
(10mm.)i

Ian
eabt. 399

162-4
(10mm.)

19'?
abt. 416
193-4
(20 mm.)

130
abt. 4211
190-.2
(17 mm.)

194
abt. 4211
183-6
(14 mmO)

abt, 4311
200-1.5
(20mm.)

134
abt. 455
162-.3
(6 mm.)

so
abt. 49
192-.3
(8.5mm.

goo

0,868(21/4) 1.479(20)

-C

E

Hydrocarbon

2-Cyclohexyl-bicyclo-
LO ,44 4-d~e ca ne, "Perhydr o.
-i*pheyl-naphthalene",

2,21--Di[l,_,3-trimethyl-
bicycl--[1,2,2-heptil]
"Difenchyl", "Hydrodi-
fenchene". O .a -D.
form shows EI2s5*30f,
(50 mm. tube).D(.o.).

2,8-Dimethl-5--et.5-
eyelohoxyl-nonane,a a

Chaulmoogrene, CigHsg

2,84inDimethyl-5-n-Prv1-0.842(21/4) 1.465(20) ,i--DymO hYl-D-n-propyl-
5-eyclo.emlmnona0 ne,
C a OHOSL.

00833(20)
194

1.460
194

9 198
0.947(19/4 1.507(20)

vac.)

0.880(21/4) 1.491(20)

son
0.926 (20/4) 1.500(20)

Octahydro-a-camphorene,

[2.3. [4,5]-Diendotetra.
methylene-bicyclo-[0.4,41-
decane, "Perhydro-9, 10-
benzoph nanthrene ,Ci&Hao.

2,8-Dimethyl-5-isobut yl-
5-cyelohexyl-nonane,

Z.,( 33..cyqlohexoethyl)-
di cyclohoxyl, CqaHpMg-

481

_



DIVISION B, SECTION 5.

Boiling
No* Point S

(C)

nos
405 abt.501

205-8
(1mU .

'pecifi
Gravit

Hydrocarbon
Refractive

L Index

y (nD

Dicamp_4uyl-fehane.

482

C a a



DIVISIO B

LiI d.droaarbons

Section 6

Aoyolia Paraffins
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oiling
No . 20 in t

(CO)

L , a,
It, ,
27.
8

798
5-
.5

B~13 91,9
a vI a t
1.4 0 x*16

6.5
17 a f 9
49-50 -A

58-9

9 .2 aG60-1 *1

6peciic
Gravity

0.625 (15-.4

0.625 (15-.4
vac.)

0.630 (18-41

0.650

DIVI SI0L

(20-4)

0.662 (20-4)

0.654 (20-4)

3ECT10IT 6

Refractive
Index

(nD)

(151
a

1.360 (1

1.372 (15)

2 0 *3
1.381 (15)

.0
1.37,5 (15)

1

U...in Thla j- 47u
(28, C- -,8,1,)- - For
characterization cf. hexan
No. 13.

484

Hydrocarbon

2-Mlethyl-Outene, C5H13 . -
C.S.T. in PFh1MH 3:V . (-)
-- C.S.T. in PhIT03:32.2 .
(,). - Br g. 2-brom-2-
methyl-butane (10); b.p--75
= 10b-90 w. dec., d x '3.
1.2169, nD-.1.442''. 2
1 mol. W. 1.5 mol. HJTF
(cdt 1.421 gt 2-nitro-2-
methyl-butane; b.p.,,4 =
149-500, d : 0.974. (,,)&1

Pentane, CHI- -- C-S.T.
in jN~ 72'.7(,,,)

2 ,2-Dimethyl-butane , C4I
~- oS.T. 1 n LhNvHa

80.750*. ( ,) .- MHT03
(d.: 1.24) above 1100 g.
3-nitro-2,2-dimethyl-
butane, m.p. = 400, b.p. =
16l.b-8.50, g. K cpd.,
glistening xtals. (so). 
Cf. hexane, i4o. 13, for
characterization.

2,3-Dimethyl-butane, C6 H{. 4
-- C.3.T. in hii3 : 72.30
(3.025)0- 5 hrs. htg. (at
1250) of 6 g. hy. w. HFOl
(do.: 1.075) g. 2-nitro-
2,3-dimethyl-butane, ..
5.70, b.p. = 170-40, d:
0.961, insol. in conct
KQH.W (20 )- - For character
ization cf. hexane, No. 13

2-lde thv-ne rotane O -

7:=

%6.LJL 4 .



IDIVISION B SECTION 6

Boiling
P&int

(00)
specific
Grarity

e fractive
Index Hydrocarbon
(nD)

229 19,25 20
63-4 A 0.665 (20-4) 1.379 (15)11

13

15

32 t36036
0.660 (20-4)

0.674 (20-4)

32
1.375 (20)

1.382 (20)

3-Methyl-pentane ,C6 H1 4'
C.3.T. in PhEH2 :-69,47.

( 2 5 - C.S.T. in PhIT0,
20.0 . (Test 923). -

HNO (d.: 1.4) at 600 g.
3-nitro-3-methyl- entane,
b.p. = 166-700, d : 0.968.
(30). Stable toward cold
2JnO4 . (.1). Attacked by
furm. HIM,,. ( - For
characterization cf. hexanf
No' 13.

Hexanre,XCGH 1 . -- C.S.T. i
PhNH2 :69". * (,, ta 01,,9 )
C.3.T. in Ph102 : 19.80*
(Test 923)(Cf. ,,37,3). ~O
Htg. w. dil. H-Tr02 (d.
1.07b) at 130-400 g. prin-,
cipally 2-nitro-hexane,
b.p. = 1760 corr., d80:
0.936, easily sol. if boil
cone. KOH; g., w. Zn dust
+ ale. cOH, 2-amino-hexan
+ methyl butyl ketone. (,,
- For a very complete and
highly satisfactory pro-
cedure Zor characterizing
ali live oi the isomeric
hexames + distinguishing
between them, as well as
for a consicterption o1
their mixtures andC their
preparation cf. R*L. Berry
B.S. Thesis, Course V,
1930, M.I.T.

2,2-Dimethyl-pentane,
7,H -LI -6 4 = -167'. (

U .6T. in PMHE 77.7
(41,4.,43). Ho0 (d .:
1.24) at 110-50 g. 2,2-di-
methyl-3-nitro-pentane,

.,0.40 = 89-900 , d*2o: 0.94
g. a light blue pseudo-
nitrole reaction. (40).

48&

No.

32 933#34A

69-70O

40941 v

78.5
9.5

------ ------



DIVISIO B

Boiling
Point

(C* )

4as 4 4
80.5-

1.5

*,43147
19 480.-7

1.5

22. 86-7

23

27

2143144
8. 5-
90.5

9,4, 1,

90-1

41*,

43,
91-2

4 a ,

8a

42,43
93-4

8,42,43V

5 38657

98-9

Sp ecifie
Gravi ty

0.673 (20)

0
42#43p47

.690 (20-4)

42,43

42 943
0.695 (20-4)

,4 2,V43

0.679 (20-4)

41,42143#3
0.687 (20-4)

0.698
42,43

(20-41

0.684 (20-4)

R-efractive
Index
(nD)

17

42f43
4

L..
42 43,

386 (20)
56

486

HydrocarbonNoO.

4.142 43t44
1.381 (20)

42343a 4
1.389 (20)

412 43

1.391 (20)

42,43
1.692 (20)

41. , 42
1.385 (20)

.689 (2e)

= 81-24. (48).

2,2,3-Trimethyl-buts-ne,

1,- -H-143,47)
72.44.

- C.S.T.
i4

in PhPNH2
4O,43)-(

3, 3-Dimetnyl-pentanFe, 07H1
-- . in PhYH2 T 1-0

(4343)- - M.p. = -.135.0*.1
(42) -

2, 3-Dirnethylopentane, C 7HI
in PFhbJH 2 : 68.14

07HI 6 * -4

L3 3-

107,6#e -

-- C..T.
(48,43).-

2-Me thyl-hexane
U.S3.T. in Pk2IiH
74-*-0: (7,at42a.4

3-ive thyl-hexan e,
C.$. T. in PhITTT7T'T7 0

For the d-form,
.ca:+9. 5*0. ("a)-0

c.A?. in PhITH2 : 70.5
(42i43)-

3-Ethyl-pentarie, C,H,,6 .
n.S.T. in PhIH2 66*.
43 )-

Heptane, CH 6,. -- C.S.T.
in IPhihii : 0- (7,8,42,

,). C..T. in PhNOg
lb-9 *(Test 923).04 Boil.
under reilux w. H,O' (d:
1.42) g. 1-nitro-#eptane,
beside CO2 ,AcOH, succinic
ac., oxalic ac. (a,). - 1-
nitro-4eptane, b.p. = 193-

It d: 0.948, g. nitrolic

2,4-Dimethyl-Dentarie, CHI

C.3.T. in PhITH2  78.6.
(41,42,43)- - H11 3 (d:1.11
in sealed tube at 110-150
for 12-25 hrs. g. 2-nitro-j
2,4-cimethyl-pentane, b. .

182-30, dao: 0.931, n;
1.424 (45,46), + 2,4-di-
ni tro-2,4-dimethyl-peintane
m.p.

i

SE 0TI1.ON7'6

I

,9

.



DIVISION B

Boiling
No. Point

(CO)

I o
98.5-

9.5

106-11

108.5-
9.5

109-10
6e

110.5-
113.*5

170
116.5-

4.5
69

114-5

c. 737
116-8

118-9

74

76

118-9
76

120-2

125-6

cf,4404

Specific
Gravity

0.692 (20-4)
41.

46 ,6 6) 6G

0.698 (17-4)

10.708

0.722

63a

(15-D)
66

(1b-1)

S70

0.724 (15-10)

35

67

39

41

46

45

47

49

0.707
77)

(20-4)

(18-4)

73

76

6 6

Refractive
Index
(nD)

61

1.394 (17)

6 a
1.399 (20)

69
1.416 (25)

1.408 (25)

6 9
1.400 (25)

al
1.394 (20)

73
1.404 (20)

1.399 (25)
75

1.398 (25)
76

1.398 (20)
1 9(

1.399 (18)

/9y*. 1 $)))
liu)

Hydrocarbon

ac.

ami 

reaction, + w. Fe
ings + AcOH g. hep
ne. (,,),

tyl

2,2,4-Trimethyl-pentene,
H01 8a. -- C.3.T. in

29-300" (Test 926).

3,3-Dimethyl-hexane,

ihT0L 2 :

C08 .H

2, 3-Dimethyl-hexane, C8H18

2,4-J4imethyl-hexane, 06H18

,2, -Trimetnyl-pentane,

2,3-Dimiethyl-hexane, 08 H18

3-Me t

2-Met
C. S.T

3 4-D
-- C.
(Test
100'
( 73).-

4

hoethyl-pentane, CsH2.

hyl-heptane, C.H 8 . --
in PhITH,: 740. (7).

imethyl-hexene, CH1 q
'.T. in PHIO: 13.715
926). -- Fum. HTO, a

g. a ter-nitro cpd.

6-Ethyl-b exane,

4-'e thyl-beptane

C H,

, HiL 9

3-.uetnyl-heptane, 0CH18

Octane, YCOH1.60- -- C-S-T. in

in PhITO.: 14.740 Y(Test 926)
- Boil. w. HITG (d.: 1.14)
g. 1-nitro-octane, o.p. =
206-100 w. slight dec.,
dso: 0.965; + 1,1-ainitro-
octane. (s,). - HT03 (d.:
1.075) at 16UO for 1 hr. g
2-ni tra-octane,
123-40, 0 .P.,ao
dec., dO: 0.936.

bo-0.40 =
= 210-2* w

(2 0 78)0

487

63
0.708 (15)

0.699 (20-0)

0.717 (2b-4)

0 .718 (10-15
76

0.722 (10)56

a t 4
57

f----

,..ECTION 6

i
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DIVILIOT B SCTI0 Y 6

Boiling
ITo. Point Speci

(00) Grav

61

63

65

6't

69

71

73

rIt

'(9

125-6

7, 9680*81
162-6

as
1l3-4

16 b-6

85

16b-9

169-40
87

141-2
11 4 6

142. 5.-6

,o

, gs 994~

Li C
rity

eZfractive
Index

1nD)

7( 1 79
0.708 (20-0) 1.399

79 I0
0.716 (20-0)

as
0.721 (16-1)

0.719 (15-10)

85

0.741 (20)
6 6

0.752 (20-4)
87

0.732 (16-13)

5 84

0.721 (17)

0.722
88

(1b-b)

92
0.722 (2044)

6 6

71
1.406

e3
1.401 (2b)

83

1.402 (25)

85
1.416 (20)

Sa 
1.421 (18)

87
1.403 (2b)

88
1.406 (2o)

,o
1.409 (20)

6 f9 x
1.409 (lb)

Hydr ocar bon

2,2,o-Trimethyl-nexane,
U, 11ao.

2, 6-Dimethyl-neptane,
,H . -- 10 hrs. hltg. w.

T!Vr7(d.: 1.11) at 1200 g.
2, 6-dinitro-2,6-cLimethyl-
heptane, neeales, m.p. =
74-4.5*, dec. oy cistn. at
orct. press. (

2,4-Dimetnyl-heptane, CH2j

2, O-iime thyl-heptane, CHj
-- The a-formw (ctg. V77o
active substance) shows

( - ) : +9.48*. (, ).

4-Wttyl-heptane, , H 2 0 -

6,,-iDietnyl-pentane,,.Ho

4-Le thyl-oc tane, , H -

6.bMethyl-octane, 0,H20 o --
D-1orn snows ( 3)1 9.380
(64 0

Eonane, CH . -- Boil. w.
h10s (d.: 1.080) g. 1-
nii-ro-nonane, lignt yellov
liquidI,v.p. = 210-80, w.
dec.,Ad : 0.926 (6,); +
1,1-ainitro-nornane, m.p.=
1640 w. dec8.(

2,2,6-Trimeinyi-heptane,

;&, V-Dimetniyl-oc LqnE) *- ' J~j
-- C.7.T. ill PhnY0: : 0-b
(Test j-e). -IUT03 (d.:
1.075) at 120-50 for 40
hrs- g. 2,7-dinitro-2,7-
dimethy;-octane, m.p. =
101.5-2 (96) + 1-nitro.
2, 7-dimethyl-octane b.p.
235-7*( w. 1 dec. , do :
0.925, nDg : 1.443.0,)

488
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DIVIWIOK B

Boiling
Po int

(010)

81

1.06

186..8

189.-90

1.07

71
(16 mm.)
o a , I o Tt 1
194-5

76
204.5

1.09,

208-10

214.5*
5.5
1.0

217.5-
8.5

Specif ic
Gravi ty

4 01
0.724 (20-4) 1.4

0*740 (15)
%a

9. a

159-60
7 9 a 9

l59.5-
60.5

1.01

161.2

161. b
2.5

761 ,104
165-6

76

165.-6

LOS0
173-4 O.730 (20)

D.766 (20)

.764 (14)

1.05

1o08

. 751 (19-4)

S8)
.742 (20-4)

0.756 (20-4)

0.751 (20-4

0.764 (19-4

10 o

1.07

76

1.03
).1.

Refractive
Ind ex

(nD)

Io1
(20)

98

1.415

99 11100

1.411 (20)

.01.

1.414 (20)

.412 (20)

76
.413 (20)

1.409

1.432

1.425

1.421

1.41

1.429

1.42:

1.42r

104

os

106

(20)

1.0

9 (20)
76

3 (20)

1.04

10

7 (19)

489

Hydrocarbon

2-Me thyl-nonane, J.o112 .

3 ,6-Dimethyl-octane,
Cloffsa 0- - AcTive
shows ( c )-1: +16

2, 6-Di methyl- octa
0 1o Hi &.

4-Pro pyl-hep tane,

4 ,5-Dimethyl-octv

-2r'.*(Test 923

5-Methyl-nonprne,
I~rnO4 at 67'' in 1
appreciablyoxid.
( ). CC7- KT NA 7 7

Torm
.850. (4

no,*
n Ph IT 0

CIOH2 2 -
6 hrs.
this hy.

0. 729 (20-4)

0.736 (20-4)

0.732 (20-4)

.735 (20-4)

.heptane, 1a--a16.

2-vibethyl-5-propyl-octone,

5-Ethyl-nonane, CjH 4.

Undcecane, C 1 . H 8, 4,

5-Pr opyl-nonan e, C1.11H 8,6 .

2,4,5,7-Tetramethyl-octane
C-aes -

Dodecanae, 01.,H,,-

55-Butyl-nonan e, C, a1 a s

No.

3-Yethyl-nonane , CLOH%22 -
KinO4 at 375 in 1l6 hrs.
does not appreciably oxid.
this hy. (76 ) . Sr P"ML 78-5

Decane, X C 22

2,6-Dimethyl-3-isopropyl.

85

87

89

91

95

97

99

101

103

105

107

109

&I

IDELCTION 6
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DIVISIO1T B

Boiling
No. Point

(Ce)

220-1

76

225.5-
7.0

oa

Specific
Gravity

0*775 (25)

0.758 (20-4)

117 234.- 10. 757

119 252.5--10.765
3.5

3.13
115.7 0.
(9 mm.)

114

267.5- 10.
9.5

lto
270-1

1 15 # I I

169-70
(9.5

mm.)
117

263
(10 mm.)

779

792

it'

10 a
(20-4)

112

(20-4)

3.13

(20)

(14)
114

0.79119

I o0
00.769 (20-4)

0.803

117

00. 812 (15.4)1-

Refrac tive
Index

(nD)

1.434 (n2a)

'7(
1.424 (20 )

113

1..435

1.445

117

1.456 (15)

Hydrocarbon

4,5-Dipropyl-octsi
C3 4H 3 -

5-Me thyl-d odec an e

SECTION 6

Tridecane, 013H28  - M.p.
= -6 '" ( oa

Tetradecane, C1 4 H 3 0o.
H.p. = L.3u? ( a) -

Octahydrosesquicitronellen!

7,8-Dimethyl-tetradecane,
-- Mquid at

4, 7Dipropyl-decane, 6 H3 4

Pentadecane, 0,,H,,.

Phytane, C.H 4 2 - By
phytol (11a) or phytene
(11S*11 ) + H + Pt black.

Dodecahydro squalene, O3 H&

490

113

115

121

123

125

127

129

131

n3,

, C1 2 8 .a

-G-16-H34

1160116
(0-4)



Di ilOITC

Gasaous Hydrocarbons
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DITISION G

Bo ilin
No. Point Hydrocarbon

(cO)

-162-

-102.7
.32

.82.4

...47.5

.44.5

2

4

6

8

10

12

14

16

16

20

22

24

26

28

9.5

11.2

Methane, CH4.

Ethene, C.H 4 .

Ethane, CH, -

Ethine, "Acetylene", CaHs.

.eropene, 6a

Propane, 03H*.

Qyclopropane, "Trimethylene", C.116

Propadiene, rAllenei", 3CH 4 .

Propine, T"Allylene", 03H4*

2-Methyl-propane, "Isouutanei, C .

Methyl-propene,_"Isobutene", C4H.-

Butadiene-(1,3), "Erythrene, 04 H,.
)
Butane, C 4 H, 0 .

Butene-(2), low o il. form, C0ITI -

Cglo but ene , C 4 H,.
)

abt.
.34.5

-32
B',s

.-23.5
3

-10.5
3 0 * 'a2.

stan.6.8

.- (6.*'-
6.5)

(513 mm.

+0.5
7

1-1.5
3.7

1.5-2
(729 mm.

2-2.7

2-3
("29 mm.

2.6

Methyl-c yclopropane, C4 H6.-

Butine- (1)9 ,6H6 .

2, 2-Dimethyl-propane, CBH,8a.

Butadline, C 4 H.

Cyclobutane, "Tetramethylene", C4H10 .

I

(726 mir.

492

~~~~~~1

Butene-(2), high boil. form, C 4 H 8 .

Butene-(l)-ine-(3) , C 4 H 4 .i

32

36

38

40

42

44

46

But ene -( 1)t , 04 He .



DIVISIO\ a

Boiling
No. Point

(C4)

48

5U

52

1~o

20-1

21

Hydrocarbon

C 4 H 6 .

2-Methyl-butene-(M),

1, 1-Dime thyl-cy clopropane,

6-- Of. Div. B, Sect. 3, No. 14

-- Cf. Div. B, Sect. 4,
No. 1.

05HI.00 -- Cf.
iv. B, Sect. 5, No. 1.

493

Butadiene-(1,,2) ,

0 5Ho.



Nvunbered Speoifio

and 66mI-.wSpecitic Tests for

Species of hydrocarbons
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NUMBERED SPECIFIC AND SEI-SPECIFIC TESTS FOR

SPECIES OF HYDROCARBONS.

Tests 901.921, inclusive, are taken from Mulliken,
Identification of Pure Organic Compounds, 3ohn Wiley and
Sons, Inc., (First 3dition), exactly as there given.

901Q Bromine Test for Unsaturation,

This test for unsaturation finds many applications,

but is most frequently employed in connection with the species

of Genera IX and III.

Dissolve or suspend 0.1 grm. of the pure compound -

finely powdered, if it is an insoluble solid - in 2 cc* of dry

carbon tetrachloride in a threesinch test-tube. Add three

drops of a bromine solution+ prepared by dissolving 2.0 cc. of

bromine in 50 cc. of carbon tetrachloride. If decolorization

does not take place at once, stopper the tube loosely, and

allow to stand for three minutes in the cold, shaking occasion-

ally if the body is insoluble. If the solution becomes color-

less before the end of two minutes, drop in more bromine

solution until a color that is permanent for a minute or two is

produced. Then blow sharply across the mouth of the tube, and

notice whether a white cloud (hydrated hydrobromic acid) makes

its appearance.

If no signs of action in the cold are observed, hold
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the tube high above a small flame and boil very gently for

two minutes. If decolorization results, drop in more

bromine until the coloration remains permanent for nearly a

minute when the solution is again boiled. Test for hydro-

bromic acid as before by blowing across the mouth of the tube.

Complete decolorization in either part of this test

(either in the cold or after heating), if unaccompanied by

evolution of hydrobromic-acid gas, shows that the compound

under examination is unsaturated; that is, that it can add

bromine.

The presence of double or triple bondings in hydro-

carbons may in the great majority of eases be detected by use

of the test in the cold only; but there are a few unsaturated

hydrocarbons like stilbene which require short heating, and in

tetraphenylethylene we have one which remains unchanged even

when heated. Among the unsaturated acids, maleic and fumaric

acids also show an exceptional behavior in not decolorizing

the tetrachloride solution after two minutes' boiling. Some

other unsaturated acids, like aconitic, do not decolorise the

solution until it has been heated, but the number of such

species is not large.

Decolorization in either part of the test when accomp-

anied by a copious evolution of hydrobromic acid always indicates

substitution; but since addition may, or may not, have taken

place at the same time, satisfactory inferences as to the
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existence of unsaturation in such cases can not be drawn.

The appearance of scanty traces of hydrobromia acid towards

the end of an experiment in which a considerable quantity of

bromine has been consumed, may, however, be due to minor

secondary reactions and may be disregarded.

In the heat, the number of compounds in Order I that

are attacked by the treatment with bromine is greatly increased.

The saturated hydrocarbons of the marsh-gas series, (CnHsn+e)#

with unbranched carbon skeletons, and the members of the acetic-

acid series, (CuHanos), are conspicuous examples of compounds

unaffected under these circumstances. Some paraffin hydro-

carbons like diisoamyl with branched carbon skeletons are, on

the contrary, quite readily attacked in the heat, although not

in the cold* Many of the aromatic hydrocarbons like mesityl-

ene and anthracene are so easily substituted that decolorization

occurs within a fraction of a minute in the cold; but pure

benzene is so comparatively unreactive that it does not cause

decolorization within the two minutest limit on boiling.

Most phenols, and many aldehydes and ketones, cause

decolorization cold within a few seconds. Whenever decoloriza-

tion takes place readily in consequence of addition or

substitution in a homogeneous compound, if the experiment is

continued after the first disappearance of color, it will be

found that the quantity of bromine eventually consumed will be

at least several times greater than what was added at the

bginning of the experiment.
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because bromine solutions prepared by its use may be kept for weeks with-
out spoiling; because such solutions do not entirely lose their orange-
yellow color on heating unless boiled for more than twice the time pre-
scribed in the test procedure; and because the tetrachloride is such a
poor solvent for hydrobromic acid that the gas escapes as soon as formed,
and tkns is easily detected by the fumes.

+ Rumaric or maleic acids will, however, decolorize hot bromine
water. (Bromine water is as a rule a very unsatisfactory substitute for
the carbon tetrachloride reagent, since it is frequently decolorized by
acting as an oxidizing agent, holds back hydrobromic acid, and loses its
color rather quickly on boiling.)

902. Action of Fuming Sulphuric Acid.

Support a three-inch test-tube containing 1 cc. of fuming

sulphuric acid (sp. gr. 1.89) by means of a small clamp in a nearly verti-

cal position, but so that it shall be slightly inclined away from the

operator. Drop in slowly from a medicine-dropper about five drops of the

compound. If there are no immediate signs of solution or chemical action,

shake the mixture cautiously for about one minute. Then allow to stand

for a short time, and notice whether the compound added separates appar-

ently unchanged as an upper layer.

This test, as well as 903, may be applied for confirmatory
evidence. rAmatics, especially unsaturated aromatics, and other unsatu-
rated hydrocarbons are attacked. Condensed ring naphthenes, and some
naphthenes with side chains are also attacked. The paraffins are most
inert, and among these, the less branched the chain, in general, the less
the reaction.

903. Action of Fuming Nitric Acid.

(This test is dangerous unless performed cautiously as

directed.)

In a three-inch test-tube, supported as in Test 902,

place 1 cc. of fuming nitric acid of specific gravity 1.48. Then add

from a medicine-dropper, held at arm's length, a single drop of the

compound to be tested. A violent reaction
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often ensues, and there may be a slight explosion, or the

substance may even ignite. If there are no signs of

action, cautiously add a few more drops of the substanee,

and shake gently*
Div., Seet. 6,

The liquid paraffins,,,although they are unattacked,

and do not dissolve, always dissolve oxides of nitrogen so as

to acquire a color much like that of the nitric acid. The

presence of two layers after shaking may, therefore, be

easily overlooked in a hasty observation. Cf conev;ion to 7ed 902.

904g Colorations with Aluminium Chloride.

Drop a hard lump of sublimed aluminium chloride

weighing about 0.240.3 grm. into a clean 8-8-inch test-tube

that has just been taken from a hot drying oven. Stopper the

tube loosely* Hold it in a nearly horizontal position, and

by means of a small flame placed under one end slowly sublime

the chloride until it forms a thin light-yellow coating cover-

ing a considerable portion of the glass surface. Allow to

cool. Drop in 0.5 cc. of a solution containing 0.05 grm. of

the hydrocarbon dissolved in a 2,5 ca. of chloroform. Stopper

the tube tightly. Lay it on its side upon a sheet of white

paper that rests upon and partly covers the color standard.

Then roll it back and forth so that the solution shall flow

over and wet all parts of the sublimate. Observe the color

after a few seconds, and again after 15-20 minutes.

Most aromatic hydrocarbons give colorations when

thus treated. The colors are often very intense, and some-
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times admit of employment as minor preliminary or confirma-.

tory tests; but since the hue may be much modified by the

presence of small quantities of impurities, too great

importance ought not to be attached to the indications

obtained by their use.

The initial colorations given by the liquid homologues

of benzene approximate orange; e.g. pseudocumene, RO; axylene,

0; benzene, OY (after five minutes). After standing fifteen

minutes these colors will either remain unchanged, or will

change by about one hue of the standard in the direction of the

red end of the spectrum. The initial coloration with diphenyl--

methane and triphenylmethane is YO, darkening within a few

minutes to YOTI; with anthracene it is OYS2-Y82.

Initial colorations of great intensity which persist

unchanged for more than twenty minutes and approximate blue,

are given by several important solid hydrocarbons; e.g. blue (B),

by diphenyl; blue to green.blue (GB"B), by phenanthrene; and

blue.green (BG), by naphthalene.

905* Oxidation of Side Chains.

The oxidation of the side chains in aromatic hydro-

carbons to carboxyl groups by hot aqueous solutions of

potassium permanganate, chromic acid, or nitric acid, has been

employed in determining the constitution of many species of

Genus IX. The most serious difficulty encountered in

adapting these methods for use as practical specific test arises

from the extreme insolubility of all hydrocarbons in aqueous
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solutions. This renders the oxidations very slow. During

the oxidation period - which is seldom less than several

hours - the oxidation product, which is itself never entirely

stable, is exposed to the destructive action of the oxidant.

Hence the yield, which even under favorable circumstances

falls much under the theoretical, is often very poor indeed.

Hydrocarbons which are themselves stable, but give unstable

oxidation products, are therefore the most difficult to treat

successfully. Whenever it is suggested in the tables that

some particular oxidant may be used in the identification of a

hydrocarbon, it does not always follow that the oxidant

mentioned is the best that could have been selected for the

purpose, or that the yield will be good, but merely that the

product named has been obtained by its use. It should also

be understood that the following general directions are given

as suggestions rather than mandatory procedures; and that what

is said refers more especially to aromatic hydrocarbons having

one or two side chains.

1. (Oxidations with Potassium Permanganate.) The

oxidation with permanganate, when applicable, will usually be

preferred to either of the other methods. The reagent is a

neutral aqueous solution containing 61.6 grms. of potassium

permanganate to the liter. In organic oxidations it is said to

be reduced according to the equation

2WMnO 4 +XHSO-2MnOSxAq.+2KOH+30
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I cc. of the solution accordingly contains 0.01 grm. of

"available oxygen" and the alkali liberated is sufficient

to combine with the full quantity of organic acid and carbon

dioxide that will be produced in any ordinary oxidation. The

latter fact makes it possible to perform these oxidations in

closed vessels, and thus avoid the violent bumping that is one

of the greatest objections to the use of permanganate when the

oxidation is performed by boiling in flasks.

Calculate by aid of the equation given above how

much permanganate solution will be theoretically needed to

produce the desired effect, and place it in a strong wide flask

or bottle of about one-liter capacity. If, as will sometimes

happen, the hydrocarbon is lighter than water, and a liquid,

the extended contact surface presented by the permanganate

solution, which will be spread out in rather a thin layer, will

do much to accelerate the reaction. When the oxidation

product expected is benzoic, isophthalic, or terephthalic acid,

about 1 grm. of the hydrocarbon should be enough for an experi-

ment.

Suspend the bottle by a wire, so that the lower part

will be immersed in a boiling water-bath; and, as soon as the

air within has been expanded by the heat, and the hydrocarbon

introduced, stopper tightly to prevent loss of substance by

volatilization. Then heat until the red color of the perman-

ganate is seen to have completely disappeared. This may

-require from two to eight hours, and some of the hydrocarbon
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qill always remain unattacked. Separate the colorless alkaline

solution from the bulky brown precipitate of hydrated manganese

oxide by filtration. Evaporate to a small volume, Filter if

necessary, and cool. Acidify the solution with a moderate

excess of hydrochloric acid, and shake vigorously. Benzoie, iso.

phthalic, and terephthalic acid will precipitate at this point.

The two former may then be identified by their melting-points and

specific tests, after a single crystallization from boiling water;

the latter after being well washed with water. Phthalio acid

being comparatively easily oxidized by hot permanganate, will

not be detected, unless the hydrocarbon is one that oxidizes

quite rapidly. The loss of benzoic acid in long-oontinued

oxidations is also large, though less serious. In an oxidation

of 1 grm. of ethylbenzene requiring six hours, the yield of pure

benzoio acid was 0.20 gri. Benzoic acid is easily separated

from any of the phthalie acids by treatment with chloroform, in

which it is very soluble.

2* (Oxidations with Chromic-acid Mixture.) - Boil the

hydrocarbon in a round-bottomed flask containing ebullator tubes

with the quantity of chromic-acid mixture theoretically required

to produce the desired effect, until the chromic acid is

completely reduced. The apparatus, chromic-acid mixture, and

general procedure for the oxidation are the same as have been

more fully described in Test 702 for the oxidation of ketones and

alcohols, except that longer heating will be necessary. As the

action of hot chromic acid on most of the aromatic acids is even
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more destructive than that of permanganate, it is advisable

to use at least 2 grms. of the hydrocarbon for each experiment,

and even larger quantities may sometimes be found necessary.

Collect the insoluble residue of oxidation products, and un-

changed hydrocarbon that separates from the well-cooled solu-0

tion, on a small filter. Wash with a little cold water.

Dissolve out the aromatic acids by boiling with a slight excess

of sodium-carbonate solution. Reprecipitate with an excess of

hydrochloric acid, and identify them by appropriate tests.

3. (Oxidations with Dilute Nitric Acid.) - Although

nitric acid, being a milder oxidant than either permanganate or

chromic acid, may be successfully employed in some cases in which

the latter are inapplicable, and is occasionally mentioned in

the tables, it has the disadvantage of being exceedingly slow

in its action, and of giving products which sometimes consist

largely of nitrosubstitution derivatives whose removal is trouble-

some. The proper procedure depends so much on the properties of

the particular hydrocarbon to be oxidized, that in the few

instances in which this method is referred to in the tables, it

will always be best to consult the original literature relating

to the subject before proceeding to the experiment. The follow-

ing general statement and suggestions may, however, be of some

assistance.

It is best to oxidise at least 2 gris, of the hydro-

carbon with a large excess of acid. The nitric acid is usually

a mixture of one part of concentrated commercial nitric 
acid with
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three parts of water, though in some cases a stronger acid can

be used, shortening the time without causing much substitution.+

The time of boiling varies from six to forty-eight hours. In

general it is best to boil at least eight hours* If it is

expected that a solid aromatic acid, not volatile with steam,

will be formed, the excess of nitric acid should be removed by

evaporation on a water-bath. The residue is next extracted

with boiling sodium-carbonate solution, the solution filtered,

and the organic acids precipitated from the filtrate by a

moderate excess of hydrochloric acid. Nitro-acids may then

be reduced by warming with tin and hydrochloric acid, so as to

form soluble hydrochlorides of the corresponding amino-acids,

which, upon filtration, will pass into the filtrate. Or, if the

acid sought should also be soluble in dilute hydrochloric acid,

it may be separated from the amino-acid by crystallization,

after precipitating the tin with sulphuretted hydrogen.

+ Thus Fileti (G. 21, I, 5 and 22) used one part of
acid to one of water in oxidizing p-propyl-isopropylbenzense
obtaining terephthalio acid with only a trace of a nitro-acid,

g06. Test for Triple-bonding in Compounds Containing

the (..CC) Group.

Dilute 1 cc. of .ammoniaoal cuprous chloride solution,

in a test-tube, with 5 c*. of cold water. Add a few drops of

the hydrocarbon, if a liquid, and shake. If the hydrocarbon
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Ls a gas, conduct it directly into the copper solution.

Collect the precipitate on a filter. Wash with cold water

and observe the color.

The hydrogen atoms in compounds containing the-CC=CH

group are usually replaceable by copper when thus treated.

These copper compounds appear as insoluble flocculent pre-

cipitates, varying in color, according to the body from which

they are obtained, from a dark brick-red to a greenish yellow.

When washed with alcohol and other and dried with proper pre-

cautions, they often explode violently when struck a sharp blow

or when strongly heated.
A/eoho/ic A4 NO ' (per0Fd/e.s 1Y ,

i4 n exctTpAt;ne//K /,#,b e s$/-,r v,t .4& ,,,, ar eu#$ si,.

+ Ammoniacal Cuprous Chloride Reagent. This is the
reagent used in gas analysis for the absorption of carbon mon-
oxide. It is prepared from an acid cuprous chloride solution
as required for use. To prepare the acid solution, cover the
bottom of a bottle with a layer of powdered copper oxide 1 om.
deep. Place in the bottle a number of pieces of rather stout
copper wire, reaching from top to bottom, sufficient to make a
bundle an inch in diameter, and fill the bottle with common
hydrochloric acid of 1.10 sp. gro Stopper, and allow to stand
with occasional shaking for some days, or until the solution
becomes nearly or quite colorless* When about to make a test,
decant a little of the clear acid solution, and add ammonia to
it until about to make a test, decant a little of the clear acid
solution, and add ammonia to it until present in slight exoess,
i.e., until the mixture has a distinctly ammoniacal odor. The
space left in the stock bottle after every withdrawal of solu-
tion should be immediately filled with more hydrochloric acid
(1.10 sp. gr.) and the bottle always be kelt tightly stoppered
to prevent absorption of oxygen from the air.

907. Saturated thers

Drop 1 cc. of the compound slowly into 2 cc. of ice-

cold sulphuric acid (sp. gr. 1.84) contained in a five-inch
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test-tube standing in a beaker of ice-water. diithout removing

the test-tube from the ice-water, shake briskly for half a

minute or more. Then, after allowing to stand for a minute or

two, observe whether the compound has dissolved completely to

a colorless or nearly colorless solution. In case such a solu-

tion has been formed, pour it slowly into a second test-tube

containing 3 cc# of cold water, shaking and cooling meanwhile,

just as was done during the preparation of the acid solution.

If the mixture on standing separates into two layers, remove

and reject the lower layer, which will consist of dilute

sulphuric acid, with the aid of a long capillary-pointed medicine"

dropper. Wash the upper layer by shaking with 2 cc. of sodium-

carbonate solution. If an emulsion forms, hasten the separation

into layers by warming. Remove the carbonate solution as before

by the aid of the dropper, and transfer the organic liquid to a

dry three-inch test-tube. Add a small fragment of solid

potassium carbonate, and heat nearly to boiling to hasten the

drying action. Then after a few minutes, in order to ascertain

whether the product obtained is identical with the original

substance, determine the boiling-point of the clear dried

liquid by Siwoloboff's method, For a more detailed description

of the manipulations involved in the washing and drying, and in

the boiling-point determination, read the latter half of

paragraph I. on the identification of soluble alcohols obtained

in saponification tests# (of. p 115, Mulliken, Identification

etc., Vol. I.)
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Any species of Genus IX that dissolves in sulphuric

acid in this test to a clear, nearly colorless solution, which,

upon dilution, gives a liquid identical in boiling-point with

the original substance, is probably the oxide of a saturated

hydroearbon radical or, possibly, an "unsaponifiable ester."

Unsaturated others and unsaturated hydrocarbons may also

dissolve completely in the cold acid, or may be entirely de-

composed by the reagent; but when a clear solution does result,

dilution with water can not be expected to yield the original

substance. Saturated hydrocarbons, even the aromatic ones, do

not dissolve in the acid to any considerable extent.

LI4A Acenahthene.

Dissolve 0.05 grm. of the hydrocarbon and 0.10 grm.

of picric acid in 2.5 cct of boiling 95 per cent alcohol in a

dry test-tube. Allow the solution to cool down to the

temperature of the laboratory gradually. Acenaphthene under

these conditions yields a beautifully crystallized orange-

colored pieric-acid compound, CisHae.C@HS(N0s)s0, whose slender

flat needles shoot from the bottom of the tube to the surface

of the solution. Collect on a small filter, and wash with 3 co.

of cold alcohol. Dry for fifteen minutes on a piece of porous

tile at 1009, and determine the melting-point.

The color of the dry crystals is nearly the orange

of the color standard(O-Y"). They melt at 161-162* (uncorr.)

912. Anthracene.

Place in a six-inch test-tube 0*05 gra. of the hydro-

carbon, 1.5 grms* of chromic acid (Cr03 ), 4 coo of glacial
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acetic acid, and 1 cc. of water. Support the tube by a clamp

so that its lower and shall rest in a circular perforation in

a piece of asbestos board arranged as in Test 312-2, and boil

for ten minutes over a small flame, so gently that the vapors

shall all condense on the sides of the tube. Pour into 20 cc.

of cold water. Collect the floseulent precipitate on a

filter. Wash thoroughly with much water, and finally with 5 cO.

of cold alcohol. Transfer the precipitate to a dry test-tube

and boil with 10 cc. of strong alcohol. Cool. Collect the

nearly white precipitate on a small filter. Wash with 5 cc. of

cold alcohol. Boil up a second time with 10 cc# of strong

alcohol, and again cool. Filter, and wash with 5 cc. of cold

alcohol. Dry the residue fifteen minutes at 100' on a piece

of porous tile, and determine the melting-point.

Anthraquinone, the product obtained in this test, is a

pale yellowish compound, crystallizing from alcohol in minute

needles which melt at 279*-280* (uncorr.). For other character-

istic properties of anthraquinone see Test 1011.

913. Benzene.

Mix in a dry test-tube three drops of the hydrocarbon,

1 cc. of nitric acid (sp. gr. 1.42), and 1 cc. of sulphuric acid

(op. gr. 1.84). Heat the mixture until it begins to boil, and

maintain it at this temperature for half a minute. hen pour

slowly into 10 cc. of cold water. Cool quickly. Shake. Collect

the bulky flocculent precipitate on a small filter, and wash until

the washings are no longer colored. Dissolve in 8 cc. of boiling
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dilute alcohol (1:1). Allow to stand until the solution

has assumed the room temperature. The liquid will become

filled with long, fine, nearly white, needles of m-dinitro.

benzene. Collect on a small filter. Wash with 5 cc. of

cold dilute alcohol (1:1). Drain on a piece of porous tile

and dry fifteen minutes at 50*.

The dinitrobenzene formed in this test melts at

89*w89.5* (unoorr.).

914g Mesitylene.

Allow one drop of the hydrocarbon to fall into a

mixture of 2 cc. of sulphuric acid (sp. gr.l'.84) and 1 cc*

of fuming nitric acid (sp. gr. 1.48) contained in a dry test-

tube, Shaket and then boil very gently for one minute over

a small flame* Break up any hard lumps that may form with a

stirring-rod, and pour into 10-12 cc. of cold water. Collect

the solid nitro-compound on a very small filter and wash well

with cold water. Then wash once with 5 ca. of cold strong

alcohol. Transfer to a testatub* and boil gently with 15 cc.

of 95 per cent alcohol until all dissolves* (The compound

dissolves quite slowly.) Allow to cool. Shake vigorously.

Collect the crystalline precipitate in the point of a very

small filter. Wash with 5 cc. of cold 95 per cent alcohol.

Drain on a piece of porous tile; dry for fifteen minutes at

1009, and determine the melting-point.

The product in this test, trinitromesitylene, is

obtained in the form of minute colorless needles melting at
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2359 (uncorr.).

91,.gNaphthaleneo

Dissolye 0.05 grm. of the hydrocarbon and 0.10 grm.

of picric acid in 2 cco of boiling 95 per cent alcohol. Allow

the solution to cool gradually. Collect the long, hair-like

yellow needles of the picrie-acid compound, CioH..COHO, on a

small filter, and wash with 1 cc. of strong alcohol. After

draining, transfer to a'piece of porous tile, and press out

adhering mother-liquor. Form the crystals into a little mound

on a dry part of the tile; rinse them off with 5*10 drops of

strong alcohol. Repeat the washing with alcohol twice more in

the same manner, pressing out the adhering alcohol on a dry part

of the tile each time with a small spatula. Spread out the

crystals on a bit of dry tile and dry for 15-20 minutes at 50*.

Then determine the melting-point.

The picric-acid compound of naphthalene, thus purified

melts at 150#50 (uncorr*), (long continued drying at a high

temperature is inadmissible since it causes a gradual loss of

napthalene.)

916. Phenanthrene.

Dissolve 0.10 grm. of the hydrocarbon and 0.20 grm. of

picric acid in 5.0 cc* of boiling 95 per cent alcohol. Allow

to stand until quite cold. The pieric-acid derirative of

phenanthrene that forms separates in crystals. Collect on a

filter, and allow to drain well without washing. Transfer to

a piece of porous tile to absorb the last of the mother-liquor.
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Redissolve in . cc, of boiling alcohol. Allow to cool slowly

as before. Collect the crystals on a piece of tile to absorb

the mother-liquor, and wash with five drops of strong alcohol.

When the alcohol has nearly all disappeared, place on a fresh

piece of tile; dry fifteen minutes at 1000, and determine the

melting-point.

The picric-acid compound of phenanthrene, Cj4H 0o.CSHS(N0 5

obtained in this test, forms long, hair-like needles which are

orange-yellow when dry, and melt at 1430. (uncorr.)

917. Pseudocumene.

Nitrate two drops of the hydrocarbon by the procedure

of Test 914 for mesitylene. Do not increase the quantities of

acids and solvents prescribed, but follow the directions given

literally, except that more than usual care must be taken not to

overheat during nitration. During the operation the test-tube

should be held at some distance above the flame, and the heating

should be interrupted before the expiration of the minute if the

mixture shows signs of darkening, or if a sublimate should begin

to appear on the sides of the tubO.

The trinitro-peudocumene formed in this test is a nearly

white crystalline compound melting at 184%* (Uncorr.)

918. Toluene.

Dissolve three drops of the hydrocarbon in 1,5 cc. of

the strongest fuming nitric acid. Then add at once, without

cooling, 1.5 cc. of fuming sulphuric acid (concentrated

sulphuric acid containing in solution about 10 per cent of
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sulphuric anhydride - the same reagent that is used for

Test 902). After half a minute pour the mixture into 10 co.

of cold water in a test-tube. Cool well with running water.

Close the tube with the thumb and shake vigorously and persist-

ently until the nitro-compound separates in yellow-white

flocks, leaving the solution clear.

Collect the precipitate on a very small filter and

wash with cold water. Dissolve in 8 cc. of boiling 50 per cent

alcohol. Cool in running water. Shake vigorously. Filter.

Wash the precipitate with 5 cc. of cold 50 per cent alcohol.

Redissolve the washed precipitate a second time in 8 cc. of

boiling 50 per cent alcohol. Cool. Shake. Wash with 5 cc.

of 50 per cent alcohol. Dry, and determine the melting-point.

2.4-Dinitrotolueno, the product in this test, is a

nearly white precipitate of crystalline structure melting at

70*.71* (uncorr.) (If the solution, in making the last crystalliza-

tion, is allowed to cool slowly, the compound will separate out

in the form of delicate white needles.)

919. m-Xylene.

Nitrate two drops of the hydrocarbon by the procedure

of Test 914 for mesitylene. Do not increase the quantities of

acids or solvents prescribed, but follow the directions given

literally in every detail, except that the precipitate referred

to at the point marked by the double asterish (++) should

receive one additional crystallization from 10 cc. of boiling

95 per cent alcohol before being dried.
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The trinitro-M-xylene 2ormred in this test is a nearly

white crystalline compound melting at l81tI18.O* (uncorr.)

,920. p-6ylene,

Nitrate two drops of the hydrocarbon by the procedure

of Test 914 for mesitylene. Do not increase the quantities of

acids or solvents prescribed, but follow the directions given

literally in every detail, except that the quantity of 95 per

cent alcohol used in crystallizing at the point marked by the

single asterisk(+) should be reduced from 15 cc. to 5 cco

The trinitro-p-xyleue formed in this test is a nearly

white crystalline compound melting at 138.5*"139*. (Uncorr.)

921. o-Xylene.

This hydrocarbon is easily distinguished from the meta

and para compounds by the fact that when nitrated by the proem

cedure prescribed in Tests 919 and 920, it gives an oil instead

of a solid high-melting nitro-derivative. The following test

may also be applied.

Sulphonate 0.25 cc. of the hydrocarbon by persistently

shaking in a test-tube with'l coo of sulphuric acid (sp. gr. 1.84).

During the shaking the tube should be gently warmed from time to

time by dipping it for a second or two into boiling water. When

the hydrocarbon has all dissolved (this will require 3-5 minutes),

cool, and pour slowly into 10 cc. of a saturated solution of

common salt. Cool well, and shake vigorously. The mixture will

soon become pasty from the separation of a heavy precipita.te of

sodium o-xylenesulphonate. Jilter, and wash with 10 coc. of a

cold saturated salt solution. Press on a tile, and dry 10
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minutes at 1250, ,rush.

Mix 4 parts by weight of phosphorus pentachloride

with 3 parts of the dry sulphonate in a test-tube, and heat

for 10 minutes at about 100*. Cool, and pour in 5 cc. of

ice-cold water. Shake. Allow to settle. Decant the water

through a wet filter. Wash again by shaking with 5 cc. of

cold water, followed by decantation. Return any precipitate

that may have collected on the filter to the test-tube. Add

2 co. of the most concentrated ammonia. Boil gently until

the ammonia odor has almost disappeared. Dilute with 10 co.

of water. Heat to boiling. Filter hot. Cool the filtrate

well with ice water. Shake vigorously, and collect the

precipitate of the sulphonamide on a small filter. Wash with

5 cc. of cold water. Redissolve in 5 cc. of boiling water,

and cool. Shake, filter, and wash as before. Repeat these

operations twice more. Then dry for 15 minutes at 1100 and

determine the melting-point.

o-Xylenesulphonamide, the product of this test,

crystallizes in pearly-white scales which melt at 143.5*-144*.
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922. Deternunation or oluoility in

Various Organic Bolvents.

This test, modified with respect to

temperature arid solvent,tindas several applications

in the Jectional Tests or this Genus- To carry out

the test it is advisable to prepare a dropper from

a long capillary tube, auout 6b cm. long and 0.5
graduated to O, cc.

mm. in ialmrneter- -rom P- on e cc. p:-petteA

deliver 0.1 cc. or 1 ter into a smvll c onvtiner anc

then suck this completely into the dropper, allowing

no air spaces in the atem, iarR: the aropper at the

ieniscus ot the water- it is well to repeat this

procedure using 0.15 cc. of water and 0.2 cc. The

use of this dropper permits the more ready handling

o these small amounts or material than is otherwise
9 raduafed-to eOcc

po ssiole, altnougn a -cAuntc- one cc. pipettenmay

be used. A small glas8-stoppered test tube is elso

necessary. This may be prepare Lin a few minutes oy

grinding a two cm. length or stirring rod with emery

powder and linseed oil, into the fire polished open

end o a piece oi six nmi. sort glass tubing, tour or

five cm. long, closed at the other end. To conduct

the test measure out trom the dropper described above

0.1 cc. ot the hydrocarbon at room temperature (or, if

solid, weigh out about 0.08 gm., corresponding approx.

imately to 0.1 ca.) into
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the glass stopperea test tuue. T en acto. (9.1 cc. of

solvent, nitromethane, aniline, or oenzyl alcohol, or

0.2 cc of hycrooromic acid, as tne case may be, shake,

and note wnetner two layers separate. When nitromethare

is the solvent it will frequently be ouxid aadvantageous

to add a crystal or two o[ picric acid, as the parti..

tion coefficient ior this substance oetween nitromethane

anc hycrocaroons insoluble in nitrometnane is high,

hence The line separating Tne two liqui.s is cistinct

although tne reiractive indices o tne two imriseible

liquids may ue identical. Temperatures around O.O

are most easily attaine by using water in a small

beaker and cooling with ice it necessary, adding the

latter bit uy bit. kiigher temperatures are readily

attained by using nujol in a small beaker- A temper-

ature of -171 may readily be rec ched oy using crushed

ice and hycrochloric acid (d: 1.19). For convenience

in determining temperatures mie tube may be strepped

to tne uulb of a thermometer by a small elastic band.

The soluoility oi a compoind should always be ter-

mined by neating the contents ox the tube at least ten

degrees higher tnan the temperature Pt which it is

desired to note the solubility. After tnorough shaking,

if solubility nas occurred, tne tube snould. be allowed
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to cool grad-ually. If haziness, x:ollowed by sepa-

ration oi two layers, appears above -me temperature

uncer consideration, mne compound is insoluole. The

word "soluble" as here used means twt the two liquids

are completely ndsciule at iie speciried temperpture.

"Insoluble" means mnat the two liquids are not com-

pletely misciule. -he solvents used in this test are

prepared a tollows:

nitrome rane -- Nastman, pure

aniline -- craec uy standing over stick:,

0.2., potassium ryuaroxice or

some time, ien distilled. trom

a Iflas-K, the rirst thirci or the

atistillate eing ciscarded., and

tre next, constant ooiliing mird

being collected and preserve in

a orown, glasb-stopperea bottle.

Uenzyl alconol -- Eastfiian, pure

hycrouroric acid -- colorless, conxstant

ooiling, a. : 1.48.

926. Deterination or tne Critical bolu-

tion emperature ot Various yUcro-

carbons in Ilitrobenzene.

This test is conducted as the soluuility tests

518



test tube containing 0.15 cc. of hydrocarbon and

0.10 cc. of nitrobenxene is coolea gradually with

small oieces or ice, or wermed gracdually with a small

flame while the tube, attached to the thermometer, is

ngitated constpntly. The bath must first be heated

above the C.S.T. of the hydrocarbon being Oxdied and

then, after the contents of the tube are well mixed,

it is allowed to cool slowly. The C.6.T. is the

temperature at which cloudiness first aoPears in the

tube. TIE 0.D.T. t s listed were determined using

nitrobenzene dried with calcium chloride and col-

lected from 210.5 - 210. 0. They differ by a few

twenths of a degree from those obtained with technical

nitrobenzene.

924. Bromide-Brompte Titration for the

Qualitative Detection of Unseturation. Cf.Test9P5s!

Into a 1 oz. glas.a-stoppered narrow mouth

bottle run two cc. of approximately 0.5 Normal bromide-

bromate solution and add 0.15 cc. of hydrocarbon and

quickly 1.5 cc. of 10% sulphuric acid- topper and

shake vigorously for two minutes. If at the end of

this time there is no color in the solution, add more

bromide-bromate solution, one cc. at a time, until
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after two minutes ot shaking a light yetiow color

remains. Then add one coo. of 1 potassium iodide

solution and a few drops of starch indicator solu.

tion. Titrate with 0.2 N. sodium thi.osulfate. If

titration whows that less than one coo. of bromide.

bromate solution has reacted, then the compound is

saturated, if more than one oo, has reacted the como

pound has given a positive test and is unsaturated,

In the latter event, save the contents of the tube

for Test 921.

If the compound has given a positive test

(i.e., added bromine) by means of the following

formula it mav be found whether it has added more

than three atoms of bromine per molecule.

Formula 1.

If ! >450, then the compound has added

more then three atoms of bromine per molecule; if
VNM

--- (450, it has added less than three atoms per

molecule.

V volume of the bromide-broumte solution

N = normality of the bromide-bromate solution

G - specific gravity of the hydrocarbon

M - average molecular weight of diolefines

listed in Div. B, Seot. 3 as having

boiling points the same as that of the

unknown compound.
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925. The Quantitative Determination of

Unsaturation. - The 'Bromide-

Bromato" Number.

To the boiling point of the hydrocarbon add

25. Look through the compounds of Div. B, Sect. 4

which boil at about this temperature and select that

one having the greatest molecular weight. This com-

pound is taken as the basis for calculation of the

amount of bromide-bromate solution to be used. (This

is done to allow for possible errors in the deter-

mination of the boiling point, and to make certain

that the amount of solution taken is not greater than

that required to react with the compound at hand.)

The amount of bromide-bromate solution required to

titrate 0.5 o. of this olefine is given in 0a0. from

the expression -100G where G is the specific gravi-

ty of the hydrocarbon, M its molecular weight, and N

the normality of the standard bromide-bromate solu-

tion. This quantity of solution is run from a burette

into a four ounce glass-stoppered, narrow-mouth bottle.

0.5 co. of hydrocarbon is added from a -'edt-Ae- I co.
graduated to a. cc.,

pipette, Aand 15 cas. of ten per cent sulfuric acid

are added quickly, the bottle tightly stoppered and

shaken vigorously until color no longer develops im-

mediately upon cessation of shaking. If the color
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has all disappeared, more bromide-bromate solution

is added, one o. at a time, the bottle being shaken

as before, until sufficient has been added to leave

a faint yellow color (the faintest detectable) after

the bottle has been shaken for two minutes- At this

point 5 aoes. more of lofo sulfuric acid are added and

the bottle shaken for two minutes longer, or until

color disappears if this occurs in less than two

minutes- he addition of standard solution is con.

tinued until color remains, as before, after two

minutes of shaking# ahen 5 cos. of 15% potassium

iodide solution are added, and the liberated iodine

titrated with 0.2 N. thiosulfate, using starch in-.

dioator,

If the substance to be titrated is extremely

volatile, it is advisable to put oracked ice in the

bottle before beginning the titration. The mixture

being titrated, must warm up to room temperature before

the titration is concluded, however, as the acid lib-

erstes bromine only very slowly from the cold bromide.

bromate solution, so that a considerable excess of

the latter may be added before any color appears at

Go. In some cases it may be necessary to find the

approximate amnunt of solution required by means of

a rough titration before a final, accurate titration
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can be IMade. This will not often be the case, and

mever with compounds boiling above 40.

The *bromide-broma te number' is the number

of centigrams of bromine added by one. gram of hydro.
16VNcarbon* It is given by the expression , where

V Is the volume of bromide-bromate solution, N its

normality, and G the specific gravity of the hydro.

carbon. For a discussion of this titration and the

method of preparing and standardizing the solutions,

see page J3' nd 7d.

This titration gives more accurate results

than Test 924 and should be run in borderline eases,

when the sectional location of a compound may be in

doubt from the results of Test 924.

Save the product from this titration in

case it is necessary to apply Test 927.

926. Preparation of Derivatives of Mono-

substituted Acetylenes.

To an ice cold solution of 3 ocs. of Nesslerts

reagent (note) add slowly, with stirring, three drops

of the hydrocarbon dissolved in one cal of reagent

alcohol. Filter the precipitate and recrystallize

from about 5 cs. of hot alcohol. If necessary, add

a few drops of water to the alcoholic solution to
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hasten crystallization. Determine the inelting point

of the derivative. Derivatives of the higher acety

lenes are frequently difficultly soluble in alcohol.

.hey may be recrystallized from benzene, ethyl ace-

tate, and in some cases, petroleum eher. This pro-

cedure gives mercury salts of true acetylenes, simi-.

lar to the copper salts. They are remarkably stable,

not exploding below their melting points, although

some of them do explode several degrees above.

(NOTE): Nesslerta reagent is conveniently prepared

after the manner of Johnson and koEwen, J. Am. Chem4.

Soc. 48, 469 (1926) as follows(

Dissolve 66 gms. (0.486 gm- equivalenta) of

HgCla in a solution of 163 gms. (0.61 gmv equivalents)

of KI in 163 coo. of water, and add 125 oce. of 10%

NaOH solution (0.31 gm. equivalents). All reagents

should be of the C.P. quality.

927. Preparation of Derivatives of Mono-
cf.

substituted Ethylenes. (Note 1)

Combine the products from Tests 924 and 925

and add about 10 ocs. of petroleum ether, shake

thoroughly, decolorize with thiosulfate if necessary,

and separate the petroleum ether solution of the diO.

bromide* Dry this Volution by shaking it for a few

minutes with anhydrous sodium sulfate. Decant the

524



petroleum ether solution from the sulfate into a

50 cc. round bottom flaak' Wash the sulfate twice

with petroleum ether and add the washings to the

original solution. Evaporate the petroleum ether

from the dibromide by means of an air blast, add

about two gram of finely powdered, fresh sodamide
c1a

(Note 2) to the dibromide, and heat under a reflux

in an oil bath held at 150-160* for fifteen or twen4m

ty minutes.

Immerse the flask in a freezing solution

and slowly add a solution of 5 cos. of Hol (d.:1.19)

in 20 cos. of water. This may be a violent reactionu

Care should be observedl Shake until all of the

solid atter is in solution and there is left an oily

layer on top. Connect a pipette to an aspirator and

draw off the bottom, aqueous layer* Wash the acety

lane (oily) layer twice with 20-25 ces. of water,

drawing off the water each time by means of the pipette.

To the acetylene remaining in the flask, add 14 cos.

of reagent alcohol, shake until solution is complete.

and pour it slowly, with stirring, into an ice cold

mixture of 5 ces. of alcohol and 5 ces. of Nessler's

reagent. (Noe 31

Filbr off the precipitate and dissolve it

in about 20 cos. of hot alcohol- Evaporate the
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solution to five or ten ccs., ffilter off the pre-

cipitate, dry it on a porous tile and determine its

melting point. Recrystallize until the melting

point remains constant.

Benzene, ethyl acetate, or petroleum ether

may be found more suitable as a solvent for derira-

tives obtained from high boiling 01fines.

For a discussion of this reaction, see par II).

-- o (NOTE 1) Improved procedure of Charles W* Schroeder,

developed by him in the course of his special problem

in the Course V junior organic chemistry laboratory

at M.I.T. in 1930.

-~m(I 2) Sodamide for this test may be preserved

under xylene, as is sodium, a piece being taken out

and wiped off as desired. It loses ammonia rapidly

in a glass stoppered bottle, giving a product un-

suitable for this test. Only the gray lumps should

be used. That portion which is white has hydrolized,

and that which is yellow is said to be dangerously

explosive; it should be carefully destroyed.

---- (NOTE 3) Yesslerta reagent is conveninetly prepared

after the manner of Johnson and MoEwen, J. Am. Chem.

Soc. 48, 469 (1926) as fbllows:

Dissolve 66 gms' (0.486 gm *quivalents) of
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HgCl, in a solution of 166 gme. (0.61 gm. equivalexnt

of KI in 163 cos. of water, and add 125 ace. of 10

NaOH solution (0.31 gm. equivaleni. All reagents

should be of the C.P. quality.

928. Preparation of Derivatives of

metrical Ethers (Note)

To 0.5 ca. of the ether add 0.1-0.15 gm.

of anhydrous sino chloride and 0.3 gm. of 3,5-

dinitrobenzoyl chloride in a three inch test tube.

4eat under a reflux for 40-60 minutes. Cool and add

five Cs- of 10% sodium carbonate solution to the

reaction mixture. Filter, wash on the filter with

5 ca. of 10% sodium carbonate solution and twice

with five oc. portions of water. Recrystallize the

ester from five cos. of alcohol and determine its

melting point. This test depends upon the following

reaction which is general for symmetrical sliphatie

esters.
R-0-R + R C -- R.0.C-.Rt

C1

N.B. 1. If the amount of ester permits, a third

recrystallization is advisable+

2. It is necessary to cool the filtrates with

ice in order to obtain sufficient ester

for recrystallisation.
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3. If the amount of ether permits the use of

ont oc., the procedure is easier. In

such a case, use 0.5 gm. of dinitre-

benzoyl chloride.

(NOTE) his procedure has been developed by Mr*

Gilbert 0. Toone, in the course of work done with

Dr. He. W. Underwood, Jr. for the degree of Master

of 6cienoe, at M.I.T. It is adopted through their

courtesy.

929. Solubilit and %olor eactions with

Sulfuric Acid.

1. Solubility in sulfiaric ac id is used for

two purppses. The first of these is to distinguish

aliphatic ethers of Div. B, Sect. 2. This test is

applied as the other solubility tests of Test 922.

The tube is kept at 00, and the acid added is at 00.

If a complete solution of the compound occurs, and

remains for two minutes it is probably an aliphatic

ether, if reaction does not appear to have taken

place. The solution is then diluted, cold, with

cold water. If the original compound is obtained

again, by dilution, after complete solution, it is

an aliphatic ether, and belongs in Dir. B, 6ect. 2.

If the result of this test is doubtfal, Test 907 should
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be aplied.

2. The second purpose for which solubility

in sulfuric acid is used is to distinguish compounds

like the cyclohexylacetylenes from the aromatics

having saturated side chains& In applying this test,

the hydrocarbon (0.1 ca.) is cooled down in the tube

used in Test 92Z to 00, and 0.1 cc. of sulfuric acid

(d.: 1.84) at room temperature is added to the tube

while it is aurrounded with ice water. The tube is

then shaken, and if complete solution has not oc-

curred, it is removed from the ice bath and shaken

for a minute at room temperature. If the gravity of

the oomp0und tested lies between 0.84 and 0.87 and

complete solution has occurred in this test, it is

not an aromatic, and does not belong in Div. B, Sect. 1.

In this test chemical reaction, accompanied

by marked color formation will frequently be met. The

development of color has nothing to d with the term

solubility as used here, although compounds which are

soluble will always react to give a deep red solution.

The solution must be clear, not an emulsion. Aromatia

hydrocarbons with saturated side chains frequently

give emulsions, they do not give clear solutions. To

determine whether a clear solution has resulted in

this test, it will frequently be necessary to hold
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the tube horizontally to let the reaction mixture

spread out, then to hold it toward the light and look

through it. If the compound is ItsolubleO in the aoid,

not only will heat have been evolved and a deep red

color formed, but there will be no sign of a second

layer. On dilution of the reaction mixture, in such

a case, with water, the oil coming to the top will

be found to have a sweet odor different from that of

the original hydrocarbon, more resembling that of a

ketone; the presence of SO. w144 a so frequently be

noted. A slight coloration not resulting in complete

miacibility should not be mistaken for an affirmative

test, neither should the test be considered negative

because the reaction mixture develops a high via-

cosity. Since this test is introduced to provide for

very rare compounds of the nature of cyclohexyl-

propine, it may be expected to give a negative result.

3. The procedure described in the second

paragraph of Test %29 may be applied frequently to

compounds already found to be in Div. B, eot. 3 for

the purpose of gaining some idea as to the relative

location of the double bonds. Acetylenes go complete-

l into solution in the acid, and on dilution with

water give rise to an oil of a pleasant (ketone-like)
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odor; allenes are violently attacked and may go into

solution; conjugated diolefines are vigorously attacked

in the cold, giving a red intersurface, on warming they

form a thick red paste which on dilution with water

leaves a heavy red oil in suspension; diallyl type

diolefines (R-CHwCH-GHx-0H-CH=CH-Rt) are much less

attacked than those previously mentioned, they fre.

quently form only unstable, colored emulsions wi th

acid, and on dilution with water they leave a light

yellow oil on top of the aqueous layer. For a further

discussion of this method of distinguishing highly

unsaturated acyclic hydrocarbons, see page 1 09.
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APPENDIX I

Bibliography to the Descriptive ketter

The bibliography given in the next few pages,

listed as Appendix I, is divided into four parts, cor-

responding to the four principal divisions of the de-

scriptive matter of this thesia. To find the reference

desired it is necessary first to note the heading of

the section in which the allusion to the reference is

made, and then to locate it in this appendix under this

very same sectional heading.

Only the most important references of those

consulted have been included in this bibliography.

The abbreviations of titles of journals given

in this appendix accord with those given in the wList

of Periodicala" published by "Chemical Abstracts" in

1926, except for titles of discontinued journals, which

are abbreviated according to the 1910 Beilstein.
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Division and 6ection of this appendix and find the

number.

The abbreviations of titles of journals

given in this appendix accord with those given in the

"List of 1eriodioals" published by "chemical Abstracts"

in 1926, except for titles of discontinued journals,

which are abbreviated according to the 1910 Beilstein,.
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APPTDIX II.

DIVIION B, SECTION 2.

1, The constants, nanes, and descriptions of the others in this

section have all been taken from Mulliken, Identification of Pure

Organic Coiipounds, Vol. I, Genus IX, Division B. No Others in

addition to those listed in this source are tabulated in the

tables of this thesis.

The melting points of the 35-dinitro-benzoates are the only

exceptions of the above statement. They have been taken from the

sources indicated#

The refractive indicoies of the others here listed are not
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