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GENERAL INTRODUCTION

American Chemical Society Series of
Scientific and Technologic Monographs

By arrangement with the Interallied Conference of Iure and Applied
Chemistry, which met in London and Brussels in July, 1919, the American
Chemical Society was to undertake the production and publication of
Scientific and Technologic Monographs on chemical subjects. At the same
time it was agreed that the National Research Council, in coéperation with
the American Chemical Society and American Physical Society, should
undertake the production and publication of Critical Tables of Chemical
and Physical Constants. The American Chemical Society and the National
Research Council mutually agreed to care for these two fields of chemical
development. The American Chemical Society named as Trustees, to make
the necessary arrangements for the publication of the monographs, Charles
1.. Parsons, secretary of the society, Washington, D. C.; the late John E.
Teeple, then treasurer of the society, New York; and Professor Gellert
Alleman of Swarthmore College. The Trustees arranged for the publica-
tion of the A.C.S. series of (a) Scientific and (b) Technologic Mono-
graphs by the Chemical Catalog Company, Inc. (Reinhold Publishing Cor-
poration, successors) of New York.

The Council, acting through the Committee on National Policy of the
American Chemical Society, appointed editors (the present list of whom
appears at the close of this introduction) to have charge of securing
authors, and of considering critically the manuscripts submitted. The
cditors endeavor to sclect topics of current interest, and authors recognized
as authorities in their respective fields.

The development of knowledge in all branches of science, especially in
chemistry, has been so rapid during the last fifty years, and the ficlds cov-
ered by this devclopment so varied that it is difficult for any individual
to keep in touch with progress in branches of science outside his own
specialty. In spite of the facilities for the examination of the literature
given by Chemical Abstracts and by such compendia as Beilstein’s Hand-
buch der Organischen Chemie, Richter’s Lexikon, Ostwald’s Lehrbuch der
Allgemeinen Chemie, Abegg’s and Gmelin-Kraut’s Handbuch der Anor-
ganischen Chemie, Moissan's Traité de Chimie Minérale Générale, Friend’s
and Mellor’s Textbooks of Inorganic Chemistry and Heilbron’s Dictionary
of Organic Compounds, it often takes a great deal of time to codrdinate
the knowledge on a given topic. Consequently when men who have spent
years in the study of important subjects are willing to codrdinate their
knowledge and present it in concise, readable form, they perform a service
of the highest value. It was with a clear recognition of the usefulness of
such work that the American Chemical Society undertook to sponsor the
publication of the two series of monographs.

Two distinct purposes are served by these monographs: the first. whose
fulfillment probably renders to chemists in general the most important

3



4 PHYSICAL CONSTANTS OF HYDROCARBONS

service, is to present the knowledge available upon the chosen topic in a
form intelligible to those whose activities may be along a wholly different
line. Many chemists fail to realize how closely their investigations may
be connected with other work which on the surface appears far afield from
their own. These monographs enable such men to form closer contact
with work in other lines of research. The second purpose is to promote
research in the branch of science covered by the monograph, by furnishing
a well-digested survey of the progress already made, and by pointing out
directions in which investigation needs to be extended. To facilitate the
attainment of this purpose, extended references to the literature enable
anyone interested to follow up the subject in more detail. If the literature
is so voluminous that a complete bibliography is impracticable, a critical
selection is made of those papers which are most important.

AMERICAN CHEMICAL SOCIETY
BOARD OF EDITORS

Scientific Series :— Technologic Series:—
WiLLiam A. Noves, LEditor, Harrison E. Howe, Iiditor,
S. C. Linp, WALTER A. SCHMIDT,

W. MANSFIELD CLARK, F. A. LipBURY,
Linus C. PAULING, E. R. WEIDLEIN,
I.. F. FIESER. C. E. K. MEkzks,

. W. WILLARD,
CarL S. MINER,

W. G. WHITMAN,

C. H. MATHEWSON,
Triomas H. CaiLTon.



Preface

The collating and critical evaluation of physical constants of hydrocarbons is
of recognized importance to all workers in hydrocarbon chemistry. With the
tremendous increase in this field of research during the past fifteen years the cus-
tomary sources of physical constant data have become inadequate due to more
precise developments in synthesis, purification, and methods of determining
physical constants. The experimental data of recent years lend themselves to
more significant analyses. Hence, a greater reliability can be attributed to relation-
ships between the different homologous series of hydrocarbons which show the
dependence of physical properties upon their structure. In the present work, the
critical study of the hydrocarbon constants and their interrclationships to derive
useful and sound generalizations has been the desired goal.

The melting point, boiling point, specific gravity, and refractive index of all
classes of pure hydrocarbons will appear in three volumes and their interrelation-
ships in a fourth volume.

Volume one covers the paraffins, olefins, acetylenes, and other aliphatic hydro-
carbons.

Volume two includes the cycloparaffins, cycloolefins, cycloacetylenes, bi- and
dicycloparaffins and cycloolefins, olefin and acetylene substituted cyclo-
paraffins and cycloolefins.

Volume three presents the aromatic series and more complex condensed ring
systems of which the carcinogenic hydrocarbons are representative.

Volume four systematizes and correlates the physical properties with the
structures of the hydrocarbons of homologous series, thus disclosing possible
errors in experimental values. Interrelationships between other homol-
ogous series are also shown, permitting the prediction of physical properties
of hydrocarbons yet unknown.

In the first volume the physical constants of hydrocarbons have been critically
reviewed and the most reliable values derived therefrom. An attempt has been
made to collect all the existing data to November, 1938. This has been accom-
plished by the use of (1) original articles, (2) Beilstein’s Handbuch der Organischen
Chemie, (3) R. Stelzner's Literatur Register der Organischen Chemie, (4) Chemical
Abstracts, (5) Chemisches Zentralblatt, (6) British Chemical Abstracts, (7) Inter-
national Critical Tables, (8) Landolt-Bornstein Tabellen, (9) various minor or
unusual sources of information, and (10) unpublished research of our own and other
experimenters.

This study of physical constants was started about sixteen years ago with
Emma E. Crandal and carried on in a systematic manner for a period of time.
Thanks are due Miss Crandal for her continued interest and help.

5



6 PHYSICAL CONSTANTS OF HYDROCARBONS

The research was renewed with A. V. Grosse, and Bulletins 217 and 219
were issued by Universal Oil Products Company on paraffin and mononuclear
aromatic physical constants. Due to stress of other duties he had to relinquish
further work on the project. Grateful acknowledgement is hereby given for his
assistance.

The author wishes to express also his deep appreciation to Jack Sherman,
Prudence M. Van Arsdell, Mildred Venger, and George Hulla for their constructive
and critical assistance in gathering and evaluating the physical constants of hydro-
carbons presented in the first volume.

Thanks are due to G. Calingaert for data on paraffins, and C. E. Boord on
olefins, derived from their laboratories and for their critical review of these hydro-
carbons. Appreciation is also expressed to C. L. Thomas, H. Pines, C. B. Linn,
and H. S. Bloch for their co-operation.

The ideal underlying this four-volume study of the physical constants of the
hydrocarbons has been to contribute to our fundamental knowledge of hydro-
carbons from the scientific as well as the pragmatic points of view.

It is believed that this study will be of service to workers in all fields of hydro-
carbons. The scope is such that it may be utilized in pure and applied science
and in industries such as the petroleum, natural and manufactured gas, chemical,
rubber, plastic, resin, and pharmaceutical.

February 15, 1939 Gustav EGLOFF
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I. Introduction

1. Foreword

Under the impetus of a constantly increasing demand for hydrocarbon products,
the amount of research performed in this field of scicnce has been particularly
great during the past fifteen years. An urgent need has been felt for a critical
digest of all data pertaining to physical constants of hydrocarbons.

This work will present in the first three volumes the most reliable values to
use of the melting points, boiling points, specific gravities, and indices of refrac-
tion of hydrocarbons, together with all the data from which these values are
derived. The hydrocarbons are grouped as paraffins, olefins, acetylenes, cyclo-
paraffins, cycloolefins, and aromatics, and the mixed types which may belong to
two or more groups. The first volume contains the paraffins, olefins, acetylenes,
and other aliphatic hydrocarbons. The second volume contains the cycloparaffins,
¢ycloolefins, bi- and dicycloparaffins, and bi- and dicycloolefins, together with
compounds which may belong to two or more of these classes, such as alkenyl-
substituted cycloparaffins and alkynyl-substituted cycloparaffins. The terpenes
have not been classified in a separate section due to the fact that they belong in a
number of the groups already mentioned. The aromatic hydrocarbons are covered
in the third volume. The fourth volume will cover the correlation of physical
properties with structure, allowing detection of errors in existing data, prediction
of the constants of unknown hydrocarbons with confidence, and derivation of
relationships giving a deeper insight into the structure of hydrocarbon molecules.

Although recent efforts have been made to correlate the physical properties of
restricted groups of hydrocarbons with structure, no comprehensive attempt has
been made to do this systematically for all classes of hydrocarbons. This is not
surprising in view of the fact that the physical constants of all hydrocarbons have
not been collated or critically evaluated heretofore.

The present study is restricted to the four physical constants already mentioned
chiefly because they are frequently employed in the identification of hydrocarbons
and in industrial engineeering. Other constants are also of great importance for
present day science and technology. Hence there is an increasing need to collect
and study them. These studies are under way and will be reported upon by us at
a later date. A few of the constants may be mentioned: the critical pressure,
temperature, and volume; viscosity, surface tension, specific heats; heats of for-
mation, vaporization, and fusion; free energies, entropies, parachor values, and
octane numbers.

Probably the outstanding fact in collating hydrocarbon constants has been the
inordinate number of experiments carried out on certain compounds in contrast
to almost none on others. This fact has given a false impression to investigators
who believe that the data on physical constants of hydrocarbons are quite com-
plete. In this work the effort has been toward collecting all the studies which
have been made.

9



10 PHYSICAL CONSTANTS OF HYDROCARBONS

No doubt some physical constants have been overlooked, and the author
would appreciate rcceiving the references so that the data may be included in
future editions. Will any experimenters who have unpublished data that can be
released communicate with the author?

Many gaps appear in the physical constant data where the possible isomers are
relatively few in number. Of course, where the possible isomers increase rapidly
as is the case with pentadecane (4,347 isomers) and eicosane (366,319 isomers)
there is no probability of synthesizing all of these isomers.

2. Description of the Tables

The aliphatic hydrocarbons tabulated in Volume I are grouped into ten
sections:

Alkanes or Paraffins

Alkenes or Olefins

Alkadienes or Diolefins

Alkatrienes or Triolefins

Alkatetraenes or Tetraolefins

Alkapentaenes or Pentaolefins

Alkahexaenes or Hexaolefins

Alkynes or Acetylenes

Alkadiynes or Diacetylenes

Mixed Alkene-Alkynes of the Aliphatic Series

In each section the compounds are listed in order of increasing number of
carbon atoms. For molecules containing a given number of carbon atoms, the
isomers of the paraffin, olefin, and acetylene series are listed in order of increased
branching as illustrated in the following:

CPPNUPh L=

—

Alkanes Alkenes Alkynes
n-heptane heptene-1 heptyne-1
heptene-2 heptyne-2
heptene-3 heptyne-3

2-methylhexane

3-methylhexane

3-ethylpentane

2,2-dimethylpentane
2,3-dimethylpentane

2-methylhexene-1

3-methylhexene-1
4-methylhexene-1
5-methylhexene-1

2-methylhexene-2
3-methylhexene-2
4-methylhexene-2
5-methylhexene-2

2-methylhexene-3
3-methylhexene-3

2-ethylpentene-1
3-ethylpentene-1

3-ethylpentene-2

2,3-dimethylpentene-1

3-methylhexyne-1
4-methylhexyne-1
5-methylhexyne-1

4-methylhexyne-2
5-methylhexyne-2

3-ethylpentyne-1



Alkanes
2,4-dimethylpentane
3,3-dimethylpentane

INTRODUCTION

Alkenes
2,4-dimethylpentene-1
3,3-dimethylpentene-1
3,4-dimethylpentene-1
4,4-dimethylpentene-1

Alkynes

3,3-dimethylpentyne-1
3,4-dimethylpentyne-1
4 ,4-dimethylpentyne-1

11

2,3-dimethylpentene-2
2,4-dimethylpentene-2
3,4-dimethylpentene-2 -
4,4-dimethylpentene-2 4,4-dimethylpentyne-2
3-methyl-2-ethylbutene-1

2,3,3-trimethylbutene-1

2,2,3-trimethylbutane

8. The Geneva System of Nomenclature
for Aliphatic Hydrocarbons

The nomenclature of hydrocarbons used by many experimenters varies accord-
ing to individuals of the same and different countries and the period in which they
worked. Much has been written about the use of a uniform system of naming
compounds; some countries use the Greek alphabet in designating the position of
groups in the molccule, while other countries use numbers or a combination of
Greek letters, numbers, and primed numbers. In this study of aliphatic hydro-
carbons, the Geneva system has been used due to its simplicity and consistency.

Many hydrocarbons were named before their structure had been determined.
The names by which these compounds are known naturally give no indication of
their structure. When the structure of a compound is later determined, the com-
mon name may be so well established by usage that it persists even though it
would be more logical and informative to adopt the scientific name. A well known
compound is often reported by several names—e.g. neopentane, tetramethyl-
methane, 2,2-dimethylpropane, all refer to the molecule whose carbon skeleton is

C

c-c::—c.

C

Since users of the present work may not be completely familiar with the Geneva
system, the hydrocarbon rules taken from the Definitive Report of the Commission
on the Reform of the Nomenclature of Organic Chemistry (translated by A. M.
Patterson and appearing in the Journal of the American Chemical Society, 55,
3905-25 (1933) with his comments) are given helow for reference.

‘4. The ending ane is adopted for saturated hydrocarbons. Open-chain
hydrocarbons will have the generic name alkanes.”

Comments-—'*The name “‘alkane” is better and shorter than ‘‘paraffin,” especially since the
latter term is now so commonly applied to a solid mixture,” (This statement is no longer accurate
(Dec. 15, 1938) as applied to the Petroleum Industry where the gaseous, liquid, and solid hydro-
carbons of the CpHsnq2 group are called paraffins.)

“5. The present names of the first four normal saturated hydrocarbons
(methane, ethane, propane, butane) are retained. Names derived from the Greek
or Latin numerals will be used for those having more than four atoms of carbon.”
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Comment—'‘The words ‘“‘or Latin” have been added to the Geneva rule (No. 4) because
nomnane is almost universally used for CyHjo instead of the Greek derivative enneane (as also is
nona- instead of ennea- in combination, as in nonadecane); and because undecane appears oftener
than hendecane, although the latter has a respectable standing. For most of the alkanes, how-
ever, names of Greek derivation are customary."

“6. Branched-chain hydrocarbons are regarded as derivatives of the normal
hydrocarbons; their names will be referred to the longest normal chain present in
the formula by adding to it the designations of the side chains. In case of
ambiguity, or if a simpler name would result, that chain which admits of the
maximum of substitutions will be selected as the fundamental chain.”

Comment—"This rule may require further interpretation. The version published by the
Journal of the Chemical Society is quite different. It reads: “Branched-chain hydrocarbons
are regarded as derivatives of normal hydrocarbons; their names will be determined by the longest
chain containing the maximum number of double or triple linkings (preference being given to
the double linking where ambiguity arises), or, in the case of saturated hydrocarbons, by the
longest chain in the formula. In cases where there might be doubt as to the choice of the longest
chain, that one will be selected which admits of the maximum of substitution.” It was the
impression of the writer that this version, which he considers preferable, was adopted at Liege,
but he has followed the French version of the ‘“‘Comptes rendus” of the meeting.

““If the French version is accepted, then it seems best to interpret it as referring to saturated
hydrocarbons only, unsaturated hydrocarbons being treated in rules 8-10. The phrase “or if a
simpler name would result” (‘“‘ou si cela donne un nom plus simple” in the French version) is of
doubtful value as there may be differences of opinion as to which name is “simpler”. In sat-
urated branched-chain hydrocarbons, in the writer’s opinion the longest chain present should be
chosen as the fundamental one, and if there are two or more choices for the longest chain, then
that one should be chosen in which there is the greatest number of substitutions (the reason being
that the substituting radicals, while more numerous, will be of simpler structure).

Example: CH;CH,CH,CH,CHCH,CH,CH,CH;

CH(CH,)CH(CH,)CH,

By the principle of the “longest chain' the name would be 5-(1,2-dimethylpropyl)-nonane; but
accordmg to the rule the name 4-butyl-2 3-d1methyloctane (which avmds a branched side chain)
is the one to be chosen if it seems simpler.”

“7. In case there are several side chains, the order in which such chains are
named will correspond to the order of their complexity. The chain having the
greatest number of secondary and tertiary atoms will be considered the most com-
plex. The alphabetic order may also be followed in such cases.”

Comment—'"The Committee members were divided in their preferences between an order
of radical names based on structure (for example, one based on increasing weight, as methyl,
ethyl, butyl) and an alphabetic order as used, for example, in Chemical Abstracts. The two pos-
sibilities were hence left side by side, not only in this rule but also more generally in rule 63.

““The advocates of the structural basis for such an order did not formulate any complete rule,
and the wording of rule 7 is not very clear. In the writer’s opinion it means that the name of the
hydrocarbon radical of lowest weight is to be announced first, then that of the next highest weight,
and so on, and that as between isomers the normal radical comes first, then the ones of branched
structure, e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl. The rule does not decide com-
pletely between branched isomers, and neither this rule nor rule 63 prescribes any structural
order for the host of substituting groups which are not hydrocarbon radicals (such orders have
been constructed, however.)

“The beauty of the alphabetic order is that it furnishes a means of arranging in order, almost
instantly, substituents of any kind. Its only difficulty is that a few radical names differ sub-
stantially in spelling in certain languages (e.g. ethyl, athyl). In such cases a transposition would
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be necessary in the translation. Fortunately, the exact order of prefixes in an organic name is
not of great importance except in indexes. Example of the alphabetic order: butyl, ethyl,
isobutyl, isopropyl, methyl, propyl. (Or, if dso- is italicized, butyl, #so-butyl, ethyl, methyl,
propyl, sso-propyl.)  For further illustrations the indexes to Chemical Abstracts may be consulted.”

“8. In the names of open-chain unsaturated hydrocarbons having one double
bond the ending ane of the corresponding saturated hydrocarbon will be replaced
by the ending ene; if there are two double bonds, the ending will be diene, etc.
These hydrocarbons will bear the generic names alkenes, alkadienes, alkatrienes,
etc. Examples: propene, hexene, etc.”

Comments—""This rule follows the Geneva system and in addition introduces the generic
names alkene, etc., corresponding to alkanme. Strictly interpreted, it calls for the replacement of
ethylene by ethene. 'The writer doubts if this change will ever become general but the higher names,
as propene, butene, etc., seem to be slowly supplanting the older propylene, butylene, etc.

1 2 3 1 2 3 4 1 1 3 4 1] [}
Examples: CH; = CHCH;, propene; CHy = CHCH,CH,, 1-butene; CH;CH = CHCH = CHCH,,
2.4-hexadiene. The double bond receives its number from the lowest-numbered carbon atom
to which it is attached. The principle of ‘‘lowest numbers" (see rule 64) is always applied; for
instance, 1-butene might also be called 3-butene, but the lower number is selected.

“For the naming of branched unsaturated hydrocarbons see the comments on rule 10.”

9, The names of triple-bond hydrocarbons will end in yne, diyne, etc. They
will bear the generic name alkynes. Examples: propyne, heptyne, ete.”

Comment—"*The Geneva ending -ime for these hydrocarbons has been replaced by -yne
because -ine is reserved for names of organic bases (see rule 33). The English pronunciation of
-yne is like that of -ine in “wine.” It seems unlikely that the time-honored “acetylene’ will be
replaced by “ethyne” but the names for the higher members, such as propyne,

1 2 3 1 32 3 4 1 2 3 [} 56
(CH = C ~ CHy), 1-butyne (CH = C — CH,CH;) and 2,4-hexadiyne (CH,;C = C — C = CCH,)
will probably be increasingly used."”

“10. If there are both double and triple bonds in the fundamental chain the
endings enyne, dienyne, etc., will be used. The generic names of these hydro-
carbons will be alkenynes, alkadienynes, etc.”

Comment—'*The endings -enyne and -dienyne given in the rule indicate that the double bonds
are always to be expressed first, then the triple bonds. E.g.,

1 2 L] 4 5 6 7 8
CH = C ~ CH = CHCH = CHC = CH, octa-3,5-diene-1,7-diyne.

“If we interpret rule 6 as applying to saturated hydrocarbons only (see the comments on
rule 6), then the Committee has made no rule for the naming of branched unsaturated hydrocarbons.
Two alternatives seem to be open: (1) to follow the Geneva system and choose the longest chain
in the molecule as the fundamental one, even if it does not contain the double or triple bonds.
(2) To consider the unsaturated linkages as functions (they are so listed in rule 52) and, guided
by rule 18, to select as the fundamental chain that one which contains the maximum of double
and triple bonds (even if it is not the longest present in the molecule). Example:

II-IC = CH,

R
CH,CH,CH,C = C — CH.CH.CH,

I
C=CH
1
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CH,CH,CH,
|

1 2 Il 4 1] [ ]
CH;=C-C=C-~-C=CH
H |
I
CH.CH,CH;
2

By method (1): 4-ethenyl-5-ethynyl-4-octene. By method (2): 3,4-dipropyl-hexa-1,3-dien-5-yne.
(As to beginning the numbering with the double instead of the triple bond, see rule 64.) For
general use the writer favors method (2) as being in accordance with the treatment of other
functions, and also as better expressing the nature of the hydrocarbons in the ending of the name.”

“54, TUnivalent radicals derived from saturated aliphatic hydrocarbons by
removal of one atom of hydrogen will be named by replacing the ending ane of
the hydrocarbon by the ending y1.”

Comment—"Examples: mecthyl, ethyl, pentyl (or amyl), etc. Since isopropylidene is recog-
nized (rule 56) it was no doubt the intention of the Committee to recognize isopropyl similarly."”

“55. The names of univalent radicals derived from unsaturated aliphatic
hydrocarbons will have the endings enyl, ynyl, dienyl, etc., the positions of the
double or triple bonds being indicated by numerals or letters where necessary.” *

Comment—*'Examples: CHy = CH—, ethenyl (or vinyl); CH =«C—, ethynyl; CH,— CH=
CH - CH;—, 2-butenyl; CH; = CH — CH = CH -, 1,3-butadienyl.”

“56. Bivalent or trivalent radicals derived from saturated hydrocarbons by
removal of 2 or 3 hydrogen atoms from the same carbon atom will be named by
replacing the ending ane of the hydrocarbon by the endings yiidene or ylidyne.
For radicals derived from unsaturated hydrocarbons, these endings will be added
to the name of the hydrocarbons. The names isopropylidene and methylene are
retained.”

Comment—'‘Examples: CH,;<, methylene; CH;CH <, ethylidene; CH,;CH,CH <, propyli-
dene; (CH,),C<, (1-methylethylidene) or isopropylidene; CH,C = , ethylidyne; CH, = CH —
CH,CH <, 3-butenylidene., In the last example the number must be changed from 1 (in the

name of the hydrocarbon, 1-butene) to 3 in order to indicate the position of the double bond
correctly. The new ending ylidyne, formed by analogy with ‘‘ylidene,” should prove useful.”

*57. The names of bivalent radicals derived from aliphatic hydrocarbons by
removal of a hydrogen atom from each of the two terminal carbon atoms of the
chain will be ethylene, trimethylene, tetramethylene, etc.”

Comment—''Only saturated radicals are provided for: — CH,CHy —, ethylene; — CH,CH,CH;
—, trimethylene, etc. (In an earlier draft the ending ylene was employed, thus; — CH,CH;—
CH,CH, —, butylene; -— CH,CH — CHCH; —, 2-butenylene.)"”

“63. The order in which prefixes or radicals are stated (alphabetic order or
conventional order) remains optional.”

Comment—'‘See the comments on rule 7. There is no generally accepted ‘‘conventional
order” for all prefixes.”

“64. In Aliphatic compounds the carbon atoms of the fundamental chain
will be numbered from one end to the other with the use of Arabic numerals. In
case of ambiguity the lowest numbers will be given (1) to the principal function,
(2) to double bonds, (3) to triple bonds, (4) to atoms or radicals designated by
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prefixes. The expression ‘‘lowest numbers' signifies those that include the lowest
individual number or numbers. Thus, 1,3,5 is lower than 2,4,6; 1,5,5 lower than
2,6,6; 1,2,5 lower than 1,4,5; 1,1,3,4 lower than 1,2,2,4.”

Comment—'"Examples: CH, =« CHCH,CH,, 1-butene (not 3-butene); CH; = CHC = CH,
1-propen-3-yne (not 3-propen-1-yne); CH, = CH — CH,OH, 3-propen-1-ol (not 1-propen-3-ol;
the name allyl alcohol may also be used) CHC,CH,CH = CH,, 4,4-dichloro-1-butenec.

“The last example illustrates a difficulty of interpretation which might arise; it might be
thought that, the numbers 1,1,3 being lower than 1,4,4, the compound should be named 1,1-
dichloro-3-butene. This, however, was apparently not the intention of the Committee, for
1-butene is the parent compound. The British version makes this interpretation clearer by
translating the French “En cas d’ambiguité’’ rather freely as “To avoid ambiguity.”

“The principle of “low numbers” also applies to cyclic compounds, with due regard to their
different structure (c.g., bridges and hetero atoms are usually given preferred positions). Exam-
ples: 1,3-cyclohexadiene; 3-cyclohexen-1-one or simply 3-cyclohexenone; 4,4-dichlorocyclohexene.

“Position of Numbers.—Where shall position numbers be placed, before or after the parts
of the name to which they refer? Usage varies; some chemists place them before, some place
them after, some use a combination. The Committec has left full latitude on this point. The
examples in the French version usually show the numbers placed after; the examples in these
comments follow the practice of Chemical Abstracts in being placed before. Each method has
certain advantages. In Beilstein numbers placed after are in parentheses, those placed before
are not, e.g., ‘‘2-methyl-butanol-(4).” "

4. Geometrical Isomerism

Until recently chemists have considered the structure of cthylene and its
derivatives as being composed of two tetrahedra sharing an edge in common. We
now know that the two carbon and four hydrogen atoms in ethylene are coplanar,
the carbon-hydrogen single bonds and carbon-carbon double bond forming 120°
angles.

Due to the fact that rotation about the double bond is not a permissible degree
of freedom, geometrical isomers exist for compounds containing double bonds
which have no analogy in the paraffin series. Geometrical olefinic isomers are
theoretically derivable from cach other by a 180° rotation of the two parts of the
molecule about the double bond.

If the four groups or three of the four attached to the two carbon atoms form-
ing the double bond arc the same, no geometrical isomers are possible, since a
180° rotation of one part of the molecule about the double bond is equivalent to a
180° rotation of the the molecule as a whole. If two of the four groups are the
same, geometrical isomerism occurs only when the two groups are attached to
each of the two carbon atoms forming the double bond. The isomers are cis or
trans depending upon which side of the double bond the groups lic.

In the diolefins, geometrical isomerism does not occur when the double bonds
are adjacent, as in allene. This is due to the fact that the four groups attached
to the allenic carbons do not lie in the same plane, as is evidenced by the
occurrence of optical activity in allenic derivatives. In the polyolefins, geo-
metrical isomerism may occur, a maximum of 2° isomers in a compound containing
x double bonds being possible when all the groups are different.

In acetylene derivatives, no geometrical isomerism occurs, even though rotation
about the triple bond is inhibited. This is because the two groups attached to
the two carbon atoms forming the triple bond are collinear with the triple bond.
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In the physical constants reported for the olefins, some authors have apparently
overlooked the possibility of geometrical or cis, trans isomerism. These com-
pounds have been indicated in the tables by writing “mixtures of geometrical
isomers” or ‘‘mixtures of ¢is, trans isomers’” above the carbon skeleton. No evalu-
ations are given since the variations in the data of different authors may indicate
varying amounts of these geometrical isomers.

6. Critical Evaluation of the Data and Calculation of the Most Probable Values
A. Inmtroduction

A considerable number of experiments carried out on different hydrocarbons
show inconsistencies in the data of a given compound when determined by one or
several investigators. This is more generally true of the olefins and acetylenes
than of the paraffins, due to the greater instability and difficulty of preparation.

In recent years very accurate data on physical constants of hydrocarbons have
been obtained as a result of carefully designed experiments on the purest com-
pounds with boiling points reliable to within 0.01°, specific gravities and indices
of refraction to within one or two parts in 100,000.

If every investigator had given the probable errors of his constants, the ta.sk
of evaluating the data would be relatively simple. The probable error is seldom
given, and consequently it has been necessary in the present work to estimate the
reliability of the different workers and their data in order to determine by cor-
relation the most probable values of the constants. Unfortunately there is no
one way in which to calculate the probable errors. Wherever possible, recourse
has been made to the original article in contrast to the use of abstract sources.
Where sufficient detail in the mode of synthesis, purification, and measurement is
given, all the pertinent facts are utilized in forming an estimate of the probable
error in the value of a constant.

More reliable values of physical constants of hydrocarbons can be obtained by
the close co-operation of organic and physical chemists, than by either group alone.
The organic chemist in preparing compounds is not primarily interested in deter-
mining the physical constants but does so in order to establish the identity of his
product. On the other hand, the physical chemist is generally better able to
make physical measurements of high accuracy but does not prepare compounds
of high purity.

An important development is under way to synthesize several hundred hydro-
carbons of different homologous series and to determine their physical constants.
This program is sponsored by the American Petroleum Institute as a four-year
plan. The hydrocarbons will be synthesized and purified under the direction of
Prof. C. E. Boord of Ohio State University. This part of the project is financed
through twenty-four oil companies!.

A number of other laboratories with specialists in their requisite fields will
carry out experimental work on the antiknock and other physical properties with-
out cost to the project. The resultant of this co-operative effort should be a set of
physical constants of a high order of accuracy and completeness.
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1. Commattee on Hydrocarhon Research
American Petroleum Institute

D.P.BARNARD . . . . . . .. Standard Qil Co. (Indiana) Whiting, Ind.

E.G.BorbON . . . .. ... Power Patents Co., 60 Wall St., New York

T.A.Bowo .. ... ..... General Motors Corp., 485 W. Milwaukee Ave., Detroit

R.EEBurRk .. ... ... .. Standard Oil Co. of Ohio, Midland Bldg., Cleveland

G.H.BurrUss . . . . . . .. Anderson-Prichard Qil Corp., Oklahoma City

GEORGE CALINGAERT . . . . . Ethyl Gasoline Corp., 723 E. Milwaukee Ave., Detroit

B. P. CRITTENDEN ., . . . . . . Rodessa Oil & Refining Co., 324 First Natxonal Bank Bldg.,
Shreveport, La.

D.E.Day . . ... ..... Richfield Oil Co., 5§55 S. Flower St., Los Angeles

Gustav EGLOFF . . . . . . . . Universal Oil Products Co., 310 S. Michigan Ave., Chicago

S.W.FERRIS . . . . .. ... The Atlantic Refining Co., 3144 Passyunk Ave., Philadelphia

J. M. GARDINER .. . . . . .. Republic Oil Refining Co., 223 Fourth Ave., Pittsburgh

FW.HALL . . . . ... ... The Texas Co., 135 E. 42nd St., New York

R.A.HALLORAN .. . . . . .. Standard Oil Co. of Calif., 225 Bush St., San Francisco

J.BENNETT Hio, . . . . . . . Sun 0Oil Co., 1608 Walnut St., Philadelphia

B.H.LiNcOLN . . . .. ... Continental Oil Co., Ponca City, Okla.

J. B. MACAULEY .. . . . . .. Chrysler Corp., 12200 E. Jefferson Ave., Detroit

L.G. METCALF . . . . . . .. Union Oil Co. of Calif., Union Oil Bldg., L.os Angeles

A E.MILLER . . . . . . . .. Sinclair Refining Co., 630 Fifth Ave., New York

C. W. MONTGOMERY . . . . . . Gulf Research & Development Co., Box 2038, Pittsburgh

W.E.MoopY . . . . .. ... Deep Rock Oil Corp., Cushing, Okla.

E.V.MURPHREE . . . . . . . . Standard Oil Development Co., 26 Broadway, New York

J.B.RATHER . . . . .. . .. Socony-Vacuum Oil Co., Inc., 26 Broadway, New York

H.V.SMITH. . . . . ... .. The Barber Co., 1600 Arch St., Philadelphia

S.TiMSTRA .. . . . . . . .. Shell Development Co., Emeryville, Calif.

C.R_.WAGNER . . . . .. .. The Pure Oil Co., 35 E. Wacker Drive, Chicago

B. Limitations of the Data

Specific gravity is used to illustrate the order of magnitude of the crrors in the
data. The specific gravity of a compound is a function of temperature, pressure,
and purity. Considering the effect of temperature, the value of dI)/dt at 20° for
normal heptane is — 0.0008563 per degree, and consequently the change in tem-
perature which would cause a change in the specific gravity of one unit in the fifth
decimal place is calculated to be 0.012°.

The dependence of the specific gravity on pressurc is small but it is not entirely
negligible when the value is given to five significant figures, as shown by the data
of Smith, Beattie, and Kay ! on the compressibility of normal heptane. They
give the following results for the specific volume at 30°:

Specific volume, Cm 3/g. Pressure, atm,
1.4793 7.12
1.4756 19.08
1.4723 31.04
1.4700 43.00
1.4133 351.25

From the above data, the change in pressure which would cause a change in the
specific gravity of one unit in the fifth decimal place is found to be 5§ mm.

1. L. B. Smith, J. A. Beattie, and W. C. Kay, J. Am. Chem. Soc., 59, 1587, 1937
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An error in the specific gravity of normal heptane due to an impurity may be
calculated as follows. Assume that a sample is contaminated by 2-methylhexane.
Knowing the specific gravities in each case, we can calculate how much of the
latter would cause the specific gravity of the former to be in error by one unit in
the fifth decimal place. The specific gravities at 20° for #-heptane and 2-methyl-
hexane arc 0.68375 and 0.67873 respectively. Assuming a perfect solution, and
resulting additivity of volumes, the amount of 2-mcthylhexane, A, can be cal-
culated from the equation

1-4 A _ 1
0.68375 © 0.67873 ~ 0.68374

Solving this equation, A = 0.0019 or 0.19 percent. The sample of #-heptane must
therefore be of 99.8 percent purity in order that the specific gravity be accurate
to within one unit in the fifth decimal place.

The presence of high molecular-weight paraffin impurities causes a more pro-
nounced effect due to the greater difference in specific gravities. Since the specific
gravity of #-decane at 20° is 0.7304, its presence in #-heptane to the extent 0.024
percent would cause an error of one unit in the fifth decimal place of the specific
gravity of n-heptane.

C. Melting Points

There is a greater paucity of data for the melting points of aliphatic hydro-
carbons than the other physical constants studied. For melting points the values
show greater variations for each compound than for any other physical constants
reported. These inaccuracics and general lack of data may be due to the diffi-
culties involved in the precise measurements compared to other constants and the
tendency of many hydrocarbons to supercool forming amorphous rather than
crystalline solids. The equilibrium between liquid and solid during a melting
point determination may not have been reached; therefore the value reported is
in crror.

Where several melting point determinations are available on a given compound,
the weighted average was selected as the most probable value. The general rule
followed is that impuritics lower the melting point of a pure compound. The
weightings assigned to the individual values were taken as inversely proportional
to the squares of the probable errors, in accordance with the theory of errors.

The melting point of those hydrocarbons which have been determined are
shown in the tables. The bold face number given is the best melting point value
as of today.

D. Boiling Potnts

The boiling point of a compound can be determined with a high order of
accuracy, except in the case of hydrocarbons which undergo cracking, dehydro-
genation, or other changes such as isomerization and polymerization during the
determination.

The boiling point of a liquid is a sensitive function of the pressure, the depend-
ence being given by the Clausius-Clapeyron equation. For compounds where
several boiling points are given under various pressures, the normal boiling point
at 760 mm may be calculated reliably by fitting all the data to the integrated form
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of the Clausius-Clapeyron equation. Due to the lack of sufficient data in most
cases, this procedure is not justified, and the normal boiling point for many hydro-
carbons is derived by taking the weighted mean of all the values at 760 mm.

For each compound the boiling point data are listed in order of decrcasing
pressure. The pressure in millimeters corresponding to each boiling point is given
unless this pressure is 760 mm in which case it is omitted. The value given in
bold-face type for each hydrocarbon is the most accurate boiling point to use.

E. Specific Gravity

The number of specific gravity values for the aliphatic hydrocarbons is greater
than for the other constants. The specific gravity values may be determined to a
higher percentage accuracy than either the melting or boiling point.

In general, we assume that the variation of specific gravity with temperature
may be expressed by the equation

Di= Db+ at— 1)+ bt — )% ¢))

Here D! is the specific gravity of the substance at the temperature ¢ (the density
relative to water at 4°): DY is the specific gravity at some constant temperature 2,
and a and b are constants to be evaluated; ¢, is usually 20°. For compounds of

low boiling points, 0° or the melting point or the hoiling point is used.
The constants Dy, a, and b are determined by the method of least squares? in

every case where there is a sufficient number of specific-gravity values available.
(If several values are available for the same temperature, the method of least
squares is degenerate, and is equivalent to taking the weighted average of those
values.)

From cquation (1) the derivative of D with respect to ¢ is

dD
S = et 20— 1) )

2b
- a[1 + - t,,)] 3)
Instead of giving equation (1) explicitly, the value of Dfs (¢, = 20° wherever the data

permit) is given in the specific gravity column, and equation (3) is given in the
additional-data column.
In many cases values of D:: are reported, ¢ being different from 4°.  In these

cases, the values of D}: are calculated by the formula
Dj (hydrocarbon) = Dfe (hydrocarbon) X Djr (water)
The values of Dfe of water are taken from the International Critical Tables.

D:: is numerically equal to the density of # in c.g.s. units when 4 refers to the

1. The method of least squares is described in J. B. Scarborough, ‘“Numerical Mathe-
matical Analysis”, Johns Hopkins Press, Baltimore, 1930.
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density of water at 4° which is 1.00000 g/cc. In general a straight line is found
to be sufficient to represent the hydrocarbon specific gravities over a temperature
range of 30° to 40° (b = 0) but that a parabola is usually justified over a larger
temperature interval.

From the values of dD/dt, the coefficient of expansion of the liquid at any
temperature may be calculated by the formula

a=— L. 4D
D at
This equation follows from the definition of a:
1
“Tyd

where v, the specific volume, is defined as the reciprocal of D, the density.
As an example of the application of the method of least squares to the evaluation
of specilic gravity data, the following table for n-nonane is given.

TABLE I—SpEcIFic GRAVITY OF N-NONANE

D§ Dy

Weighting t¢ C, (Exper.) (Cale,) A104

1 150 0.6096 0.6101 -5

1 130 0.6272 0.6273 -1

1 110 0.6445 0.6442 3

1 90 0.6619 0.6610 9

1 70 0.6776 0.6775 1

1 50 0.6945 0.6938 7

1 30 0.7105 0.7099 6
25 25 0.71398 0.71392 0.6
25 20 0.71808 0.71790 1.8
25 20 0.71780 0.71790 -1.0

2 20 0.7176 0.7179 -3
25 20 0.71770 0.71790 ~2.0

1 15 0.7213 0.7219 -6

1 10 0.7260 0.7258 2

1 -10 0.7417 0.7415 2

1 =30 0.7573 0.7570 3

1 =50 0.7726 0.7723 3

In column 1 the weightings assigned to the specific gravity values are taken to
be inversely proportional to the squares of the probable errors, in accordance with
theory. Wherever possible, an estimate of the accuracy of the work was deter-
mined by reference to the original articles containing experimental details of
synthesis, and the methods used in determining the physical constants.

In column 2 the temperatures are given in degrees Centigrade.

In column 3 the experimental values of the specific gravities are given.

From the first three columns the constants in equation (1) were determined by
the method of least squares. The equation is

D¢ = 0.71790 ~ 0.0007952(¢ — 20) — 0.0000002622(t — 20)2.

In column 4 the values of D! calculated from this equation are given.
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In column 5 the differences between the observed and calculated values mul-
tiplied by 10* are given.

The above equation reproduces the data to within about three units in the
fourth decimal place, or about one part in 2200; this accuracy appears to be typical
for the paraffins.

It should be pointed out that for any given compound the values calculated for
D2 and dD/dt by the method of least squares depend upon all the dat. of that

compound at all temperatures. Once the weightings are assigned to the individual
values, the calculation is straightforward and has the advantage over graphical
methods in that it eliminates the ‘‘personal equation’.

Where the values for a given compound are reported over a small temperature
interval (10 degrees or less) the equation for dD/dt is not usually determined.

The specific gravity value given at 20° in bold face type for each hydrocarbon
is the most accurate one to use. In many cases the last figure is given in small
print, e.g. 0.7666;. This signifies that it is not to be rctained but is inserted in
order to eliminate errors in calculating specific gravities at temperatures other
than 20°.

The specific gravity values for each compound arc listed in order of decreasing
temperature. When the specific gravity was determined at 20°, this temperature
was omitted in the list of values since the heading is given as D®. If the specific

gravity is referred to water at any temperature other than 4°, this is indicated by
D}, following the specific gravity value (i and t, heing expressed numerically).

F. Index of Refraction

The physical measurement of the index of refraction is the simplest and most
accurate compared to the other constants studied. The value is referred to the
sodium D line unless otherwise indicated. The changes with temperature are of
the same order of magnitude as those of specific gravity. The most reliable values
of the index at 20° and dn/dt were evaluated by the same method as used for specific
gravity.

The index of refraction is tabulated in a manner similar to that for specific
gravities. The bold face type number for each hydrocarbon is the best value at
20° derivable from all the data.

6. Tabulated Data— Examples Illustrating Their Use.
From the values of D® and dD/dt, the specific gravity may be calculated for

any temperature over which the equation for dD/dt is valid. 1f dD/dt is given as a
constant over a specified range, the calculation is simple, as illustrated by the
following. Calculating the specific gravity of 2-methylpentene at 0°, from the
tables we find

D% = 0.61996

dD/dt = — 0.0009679/°C. (from 0° to 20°).
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1) is then given by the equation
P = D% — 0.0009679 (0°- 20°)

= (.61996 + 0.0009679 x 20°
= 0.61996 + 0.01935
= 0.63931.

When dD)/dt is given as a linear function of the temperature, the calculation
of the specific gravity at some temperature different from 20° is somewhat more
extensive than the previous case. Let us consider normal nonane. From the
tables we find

D® = 0.71790
dD o
S = — 0.0007847 (1 + 0.0006684 1)/°C. )

(from — 50° to 150°)

In calculating the specific gravity at 0°, the above equation shows that the valuc
of dDJdt continuously changes. Over a small temperature range, the change
dD/dt is small and a constant value may be used—namcly, the average over
that range. The average value of dD/d¢ from 0° to 20° is found by substi-
tuting in the above equation for dD/d¢ the temperature midway between 0°
and 20°. dD/dt is then found to be — 0.0007847 x 1.006684 =— 0.0007899/°C.
Proceeding as in the previous example, the specific gravity at 0° is calculated to

b
© Dp =0.71790 + 0.0007899 X 20
= 0.7337.

To calculate the specific gravity of normal nonane at some temperature further
removed from 20°, e.g. 100°, it is no longer permissible to assume a constant value
of dD/dt over the cntire range from 20° to 100°, and it is therefore necessary to use
equation (4), which may be rewritten as

dD = — 0.0007847 (1 + 0.0006684 ) dt.
Integrating dD between the limits D2* and DI and dt between the limits 20°
and 100°, we have
D100

4 100
f dD = — f 0.0007847 (1 + 0.0006684 1) d
DY ®

or, Di® — 0.71790 = —[0.0007847 ¢(1 + 0.0003342 £) ] Joo

— 0.0007847 (103.342 — 20.134)
— 0.0007847 x 83.208

— 0.06529.

Hence, DI® = 0.71790 — 0.06529

= 0.6526.

]
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It should be noticed in the two foregoing examples that the calculations are
carried out to one more significant figure than is retained in the final answer.
This is the customary procedure in order to avoid errors due to the rounding off
of numbers in the calculations.

Although the equations for dD/dt are not valid beyond the temperature limits
given in each case, the invalidity does not take place abruptly at these tempera-
tures, but rather the equation becomes less significant at temperatures deviating
from the stated limits. Extrapolating a few degrees beyond the temperatures
given is therefore permissible, but it is not possible to state a priori the magnitude
of the error involved in any given case.

The index of refraction at some temperature other than 20° may be calculated
from #® and dn/dt in precisely the same manner as the specific gravity, illustrated
by the previous examples.

There are a number of common names which do not give an indication of the
structures of the hydrocarbons in this volume which is otherwise sclf-indexing.
The common names which do not cover structures of the hydrocarbons will he
indexed in the fourth volume which will also contain the common name index
for the other two volumes.
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CH, 26
Name and Carbon Skeleton |M. P.,°C. 871;0';1(1711 D:" 7% Additional Dala
Methane —182.6 | —161.58  |0.4240, @ [logi # (atm)
—~161.58° _ _595.546
T
c —~182.65| —182.510  |0.44177 +8.09938
~182.9 19 (83to @ —4.04175
—182.5 1 85mm *-173.1" XIO'ET
—ts40 = —17817 1043357 +1.68655X10~4
@15lmm | @ T2—-2.51715
—173.17 —168.1° X107 737
6.
(?628 f’fm 0';1363 ' ‘%’{—= ~0.005310 -
@429 ~ 163.1° (1+0.0048321)/°C.
@429mm : (—90° to —170°)
—163.17 0.42417
@ 670mm @
—~163 18 —161.58°
@ 751mm  [0.41907
—~161.587 @
—161.37¢ | T15B°
—160 % 0.41177
—158.17 @ .
@ —153.1
1.319aim 0'4@?43 !
—153.17 .
@ —148.1
1.905 atm 0.39677
@
— 7
é"’g'] —~143.1°
2.670atm 0%338 '
— 7
(';43‘1 = 138.4°
3.641atm 0-?;“ 4
— 7 ¢
é’s'l —133.1°
4.853atm O-g 127
-— 7
éss.x —128.1°
6.338 atm 0-%612 4
— 7
ézs'l —123.1°
8.132atm |0.35057
—123.17 @ a1
@ - .
10.27atm [0.33917

@
-113.1°
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Name and Carbon Skeleton |M.P.,°C| B-Pu°C. Dy i Additional Data
che M @ 760mm ¢ b
Methane— (Continued)

—118.17 0.3279 7

@ @

12,79 atm —108.1°
—113.17 0.31377

@ @

15.74 atm —103.1°
—108.17 0.2988 7

@ @

19.14atm —98.1°
—103.17 0.28127

@ @

23.05atm —-93.1°
—~98.17 0.25737

@ @

27.49 atm —88.1°
~93.17 0.16137

@ @

32.51 atm —82.1°
—88.17 crit.

@ temp.

38.15atm
-82.17

@

45.79 atm

crit, pres.
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Name and Carbon Skeleton |M. P.,°C. g 'IP661:1(.—:n Dp ny Additional Data
Ethane - 172-0 _88-5 0.54624 @ 1‘2___ _0.001298/0C'
_88.5 dt(—70°t0 _1050)
c-C —~172.01 | —110 1 0.5272*
—~172.122| @200to @
215mm -74.0°
—100.81 0.53381
@364.5mm | @
—9551 ~178.8°
@ 504.0mm }{0.5392*
—90.6* @

@664.5mm | —83.1°
—88.01 0.5458 1

@ 743mm @
_8841 —88.1°
@ 753.0mm |[0.5459*
—88.63° @ 586"

—84.1 = e
_88.3 1 0.5469 15
@
—79.7% —88.3°
@1177.0mm 0.54721
-74.11 @
@1547.011’1!11 "89.05°
—72.71 0.5549 1
@1654.5mm @
—95.3°
0.5589 1
@
—98.2°
0.5608 *
@
—99.7°
0.5685 1
@
—105.8°
0.57191
@

—108.2°
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Name and Carbon Skeleton | M. P.°C| BT C. D 3 Additional Data
Propane —187.1| —42.2 X ab
P 0 5_842;t2 @ 1‘?49273 Q|5 = —0.001151/°C.
.. . (_250 to 80°)
Cc-C-C —189.91| =785 0.58291 1133954 (dn_ _ ,oncncs /°C
—~187.88 @ 100 to @ @ at (_;so to —65‘,5
—1g742| 110mm —422° | —42.2°
187gn | —445! 0.59571 |1.3448+4
—42.6t0 @ @
— 436" ~53.3° | —50.0°
—4221 0.6238 1 |1.35874
—42.17° @ |1
g —~78.2 —70.0
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CH, 30
Nome and Carbon Skeleton |M. P.°C| B-Fo"C. | Do 3 Additional Data
n-Butane -135.0|~05 0.5788, l.i51652 @9 _o o0s97c.
: (—15°to —25°)
c-c-c-C —135.03 | —138 057911 |1.3562?
—1350°( @490to 060171 @—15.0°
460mm @ 1.3621 ¢
—~1.5t007 —-0.5° @—25.0°
~0.6¢
~0.51
-0.3°
+0.39

+0.5¢
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CH,,

Name and Carbon Skeleton

M. P.°C.

B.P,°C.
@ 760mm

20
Dd

Additional Data

2-Methylpropane

Isobutane
C—?—C
C

—145.0%

—-12.2

—-10.21
—9.5to
—-11.57
—12.2¢
—13.04

0.5592,

0.5530!
@25.3°
0.5591 !
@20.2°
0.5682 *
@12.5°
0.5691 ¢
@11.7°
0.57291
@8.5°
0.57871
@4.3°
0.58211
@0.7°
0.5845 1
@—1.3°
0.5857 1
@-2.7°
0.5893 !
@—5.5°
0.5899 1
@—6.2°
0.5924 !
@-8.5°
0.5927 1
@—11.2°
0.5980 *
@—13.6°
0.6005 *
@—15.8°
0.6055 *
@—20.7°
0.61311
@—-27.8°

1.3514
@—25.0°

1.3638 :
@—45.0¢

dn

dt

= —0.00062/°C.
(—25°to —45°)
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Name and Carbon Skeleton |M. P.,°C. B.P.,°C. D» n Additional Data
@ 760mm ¢ D
n-Pentane —129.7 136.08 0.62%? 1.35768 %7@ —0.0009293 -
o.o@;szo (1-+0.0008671)/°C.
0° (10° to —90°)
dD
c-c-c-c-C —129.93{36.00 ¢ 0.6163 16 [1.354700 | _0'08?)263642,%'
—129.73136.06 3 @®30° @25°
—129.74 [36.0% 0.62783% |1.35495 4 %:i- —0.0005473/°C.
—120.1+ |36.10 2 0.627 = @25° (—25° to 25°)
36.2¢ 0.62624 ¢ |1.35828
36.2517 0.62606 » | 1.35769 4
36.3 0.8 0.6300 7 | 1.35801 10
36.65 22 D, 1.3580 2
36.75 18 0.625 22 @ 18°
36.8% @ 18° 1.3570 =
37 06270 | @18
Jogn @17°  [1.3818 =
36.077 9 0.631142 | @=25°
@15°
0.6340 v
Diis
0.6309 1
2
0.6359 1
@ 10°
0.6454 ©
@0°
0.6545 16
@—10°
0.6728 1
@—30°
0.6908 ¢
@—50°
0.7083 10
@—"70°
0.7257 10

@—90°




C.H,, 34
Name and Carbon Skeleton |M. P.,°C. g} 71';6;1?“ DY
2-Methylbutane —159.6 |27.95 0.61996
isopentanc ~159.6%|29.7% 0.61972 ¢
~159.64| @763mm 10,6197 12
C’(I}'C'C ~159.65 | 27.95"° 0.6198 »
(o} 127,95 ° 0.6217
—160.0¢ | 279514 @19.1°
—160.52)27.8% 0.6214 17
~160.6 3% | 28 w.22.30 @ 20°
28.0 7.2 0.6234 V7
28.05 @ 1;°
0.62470 4
30.551 0
2 e
0. !
@ 725mm @15°
0.6250
@14.7°
0.6393 10
@0°
0.6394 =
@0°
0.63942 °
@0°
0.63945
@0°
2,2-Dimethylpropane | 16.63 |9.45 0.2)130
—19.55%|89t09.1%* |0.613°
ncopentan
P ¢ -16.63%[9.45 @0°
C 9.6% 0.613 »
cbe 9.454 @20°
|
C

20
"p

1.35796
@ 15°

1.35796
@15°
1.3598 u.t
1.35485 3

1.3513
@0°

1.3513®

1.3513¢
@0°

1.3476°
@6°

o

Additional Data

‘15 = —0.0009679,°C.

(0° to 20°)

9 0.00062/°C.

4 00 t06°)
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Name and Carbon Skeleton | M. P.°C. g- Finl: D 3 Additional Data
n-Hexane —94.0 |68.8 0.65942 |1.37506 d”dl?)‘ —0.0008790 -
c-c-c-c-c-C —94.03%}68.3 % 0.63181 11.37224 ¢ “*‘;ﬂ";},’f’;‘;’g‘;‘;
-945% |68.6t068.7% | @50° @25°
-94,62 |68.704 0.65055° 11.37230°¢ £’-”-=o.0005598/°c.
—~95.0% |68.71° @ 30° @25° dt (15° to 25°)
-95.1% [68.74t0 0.6507 1% |1.3840
~95.344| 68.781 @3 @25°
—~95.395 [68.808 0~§;gf5 1-?@832:7
—95.4m |68.8%.17
68.95 .0 0.6583% |1.37490 1
5o 06590 | 1.37499
6925 0.6592 2 |1.37506 ¢
To.5 0.65928 % |1.37508 ¢
000 0.65945 5 |1.3751 %
@568.0mm |0-65957 [1.37515 %
s7.7 0.660% |1.375183
@ 525.8mm |0.6600° | 1.3752
40,09 0.6610 1.0 | 1.3851 17.20
@ 400.6mm |0.6630 |1.37787
46.7 1 @17° @ 15°
@ 355.1mm |0.6692 1
30.0° @10°
@275.7mm ,0.67713 13
35.9m @0°
@233.53mm|0.67704 &
20.0 @0°
@ 186.1mm | 0.6869
24.817 @—10°
@149.19mm|0.7037 1
140 @-30°
@ 92.30mm |0.7206 1
@—50°
0.7370 16
@-170°
0.7533 1

@-90°




37 C.H,,
Name and Carbon Skeleton |M. P.,°C. (g’foiil;fﬁ D 3 Additional Data
2-Methylpentane |—153.7 | 60.20 0.6562, |1.37149 % = —0.0008985/°C.
o 0
c-c-c-C-C —143% {60.15t0 0.6519° |1.3684 % (0°0.20%
& —153.71 | 60.20"  [gesasm | @25° |dm_ 4 h0800050c,
| 60.19 0.6527 1 | 137118 | df (15° to 25°)
—154.0 ¥ 60.2 ¢.18 0.65316 1.3714 or
60.20 12 0.6532 1 6 3w ,
60.22 to 0.6542 ¢ 1-371707
6062.722 oesoarn | 13717 !
) o6s1as | 13718
61,15 065831 | 1.374%
61.5t062% | @G15° |1.374457
6205%=  lg6sgon | @15°
@ 15° 1.3740 #
0.6576+ | @15°
@15°
0.6711 1
@0
0.6712
@0
3-Methylpentane 63.2 0.66409 |1.3765 %: —0.0008995/°C.
0° to 20°
Cc-C-C-C-C —1183.3) 6273 0.66147 |1.3738 ¢ )
& 63.16 to o.6638% | @25° ‘2_:‘= —0.0005433/°C.
63.211 06600 % |1:376% (15° 0 25%
63.2 10,12,18,33, 34| 0.6642 1 1.37639 3
63.3 % 0664310 |1-3764%
o66a7e  |13775
0665w | 1379297
066000 | @15
@ise  |1:3790%
066900 | @1
@15°
0.6687 10
@15°
0.6820
@o°
0.6819 1
@o0°
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Name and Carbon Skeleton |M. P.,°C. g; f66r:1fn D "3 Additional Data
Z’Z'Dimethylbutane _98.2 49.7 0-64944 1.36887 é‘iltz= _0.0009150/0(:.
) (0° to 20°)
082 { 149.7 to 0.6482% [1.36751
w| 49751 0.6491 1 |1.3688% |9 _ 0 0005414/°C.
49.70m895 |0 cao31  |1.36887% | ¥ (15° to 20°)
49.5t050.5" |0 64986 |1.36921
49.80 to 0.651218 |1.37054 2
49.821 0.6518% | 1.37158"
52.8° 0.65381 | @15°
@15°
0.6541 18
@15°
0.6678 11
@o0°
0.6677 18
@0°
2,3-Dimethylbutane |—128.8 | 58.0 0.6620, |1.37499 édlt)— = —0.0008692/°C.
c-c-C-C —128.6%(57.82 to 0.65913% |1.3722% (070 207
& —12903| $8.02! 066121 | @25° dn__ 4 06005400/°C.
_132.7 .| 57.93% 066150 |1.374719 |dt (15° to 25°)
—134.9 ©|58.0% 0.66166 @ | 1.375012%
—135% |58.027% 0.6617% |1.37509 %
~135.110[ 58.05 to 0.6618 ¢ 1.3783 3¢
58.08 10 0.668 % | 1.3776%
58.06 12 0.6659 10 @15°
58.1 8.18.58 @150 |1:380027
58.2° o.geesu | @15
@15°
0.6662 18
@15°
0.6794 18
@0°
0.6795 10
@o0°




39 C.H.,

(1) P. L. Cracmer and M. J. Mulligan, J. Am. Chem. Soc. 58, 373, 1936.
(2) J. Timmermans, Bull. soc. chim. Belg. 43, 626, 1934.
(3) A. Maman, Compt. rend. 198, 1323, 1934.
(4) B. J. Mair, J. Research Nat. Bur. Standards 9, No. 4, 457, 1932,
(5) A. F. Shepard, A. L. Henne, and T. Midgley, J. Am. Chem. Soc. 53, 1948, 1931,
(6) G. Chavanne, Bull. soc. chim. Belg. 31, 331, 1922.
(7) T. M. Lowry, J. Chem. Soc. 105, 91, 1914,
(8) J. Timmermans and F. Martin, J. chim. phys. 25, 411, 1928,
(9) C. P. Smyth and E. W. Engel, J. Am. Chem. Soc. 51, 2649, 1929.
(10) Mlle. H. van Risseghem, Bull. soc. chim. Belg. 30, 8, 1921.
(11) Mlle. H. van Risseghem, Bull. soc. chim. Belg. 31, 62, 1922.
(12) J. Timmermans, Bull. soc. chim. Belg. 30, 62, 1921.
(13) J. Timmermans, Proc. Sect. Sciences, Koninklijke Akad. Wetenschappen Amsterdam 13,
507, 1910.
(14) J. Timmermans, Bull. soc. chim. Belg. 25, 300, 1911.
(15) R. W. Dornte and C. P. Smyth, J. Am. Chem. Soc. 52, 3546, 1930,
(16) C. R. Noller, J. Am. Chem. Soc. 51, 594, 1929.
(17) E. H. Leslie and A. R. Carr, Ind. Eng. Chem. 17, 810, 1925.
(18) G. Chavanne and H. van Risseghem, Bull. soc. chim. Belg. 31, 87, 1922.
(19) J. Timmermans, Bull. soc. chim. Belg. 31, 389, 1922.
(20) G. G. Brown and A. R. Carr, Ind. Eng. Chem. 18, 718, 1926.
(21) G. Chavanne and L. J. Simon, Compt. rend. 168, 1324, 1919.
(22) G. Chavanne and L. J. Simon, Ann. chim. anal. chim. appl. (2) 2, 76, 1920.
(23) T. W. Richards and J. W. Shipley, J. Am. Chem, Soc. 41, 2002, 1919.
(24) H. I. Waterman and W. J. C. De Kok, Rec. trav. chim. 52, 251, 1933.
(25) G. S. Parks, H. M. Huffman, and S. B. Thomas, J. Am. Chem. Soc. 52, 1032, 1930.
(26) K. W. P. Kohlrausch and F. Koppl, Z. physik. Chem. 26B, 209, 1934.
(27) G. W. Stewart, Phys. Rev. 32, 153, 1928.
(28) W. Fischer and W. Klemm, Z. physik. Chem. 147A, 275, 1930.
(29) C. Engler and B. Halmai, Ber. 43, 397, 1910.
(30) W. Huckel, Agnes Kraemer, and F. Thiecle, J. prakt. Chem. 142, 207, 1935.
(32) J. H. Bruun and M. M. Hicks-Bruun, J. Research Nat. Bur. Standards 5, 933, 1930.
(33) H. Hoog, J. Smittenberg, G. H. Visser, R.51-S.2 11° Congres Mondial du Petrol, Juune, 1937,
(34) J. H. Bruun, M. M. Hicks-Bruun, and W. B. M. Faulconer, J. Am. Chem. Soc. 59, 2355-60,
1937.
(35) J. H. Bruun and M. M. Hicks-Bruun, J. Rescarch Nat. Bur. Standards 5, 933-42, 1930.
(36) B. J. Mair, Private Communication.
(37) M.. Wojciechowski, J. Research Nat. Bur. Standards 17, 453, 1936.
(38) H. R. Henze and C. M. Blair, J. Am. Chem. Soc. 53, 3084, 1931.
(39) Landolt and Jahn, Z. physik. Chem. 10, 290, 1892,
(40) G. S. Parks and H. M. Huffman, Ind. Eng. Chem. 23, 1138, 1931.
(41) G. B. Kistiakowski, J. R. Ruhoff, H. A. Smith, and W. E. Vaughan, J. Am. Chem. Soc. 58,
137, 1936.
(42) S. Young, Sci. Proc. Roy. Dublin Soc. 12, 374, 1910.
(43) J. Smittenberg and H. Hoog, Private Communication, June, 1938.
(44) H. Hoog, J. Smittenberg, and R. A. Henkes, J. Am. Chem. Soc. 60, 17, 1938.
(45) R. P. Anderson and A. M. Erskine, Ind. Eng. Chem. 16, 263, 1924.
(46) A. v. Grosse, Unpublished data.



C.H., 40
Name and Carbon Skeleton |M. P.°C| B-P.°C. | pn 2 Additional Data
' @ 760mm ‘ D
n-Heptane —90.5 |98.4 0.68375 |1.38774 %?_ — —0.0008411 -
C-C-C-C-C-C-C  |_g0: [9g.11mn 0.6208° |1.38510¢ “+°-§’°_°§§}3;’§,‘35
~90.06 [98.151 @ 90° @ 25°
—90.5 3.4 08.0t098.2 1 [0.62101* |1.38553 % [4%_ _ 00014 /0c.
5| @762mm | @9%0° | @25° [% (15044259
—90.6 {av 98.35 2 0.6300 & 1.4058 .17
~90.62 |98.365 it @80° | @25°
457 | 9g 38 .10 0.63925 1.3870
~90.65 19 g 39 % @70° 1.3872 %
~90.9 2 {102 0.63950“ 1.3874 14
(0 | B4 mamsr | @70 1138746
=909 1u 08.45 2 0.6483 * 1.38767 13
@60° |, sg7741s
zz-z ; 0.65755 | '
. @ 50° '
08.65 7 0‘?577 ; 1.33775{;:
08.6 1 @ 50° .
98.4m 0.6667 ¢ ,_38777{5,
86.6 1 @40° "
@525.8mm | 0.66623 B | 30020 1
79.5 @40° 1) 18952
@419.7mm |0.6755 5.1
7081 @ 30° 1.4068 16,17
@355.1mm |0,67522 2 |1-39002*
700 @3° | @IS
@ 301.4mm | 0.67955 » | 1-4141 %
69.5 @25° @-125°
@ 297.8mm | 0.67963 10
63.915 @25°
@233.53mm| 0.6838 *
61.21 0.68288
@ 220.0mm|q, 6830 32
5121 0.6835 1
@ 150.0mm|o'cooc,
5.2 0.68378 10
50.@61:9.19mm 0.6838 182
@ 141.1mm)|0-6839
3051 0.684 =
@92.30mm |0.6842 %
38.4 18 0.68480 1
@ 86.0mm |0.6881 1.1
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C.Hi,

Name and Carbon Skeleton

M. P.°C.

B.P.,°C.
@ 760mm

Additional Data

n-Heptane
(Continued)

3031

@ 58.8mm
30.0 ¢

@ 58.2mm
22,71

@41.4mm

0.6847 1
Dy
0.68785 *
@ 15°
0.6879 18,20
@15°
0.6921 ¢
@ 10°
0.6927 »
@ 10°
0.7004 &
@0°
0.7088 &
@—10°
0.7092 12

@-—10°
0.7170 ¢
@—20°
0.7252 ¢
@—30°
0.7256 12
@ —30°
0.7337 5
@—40"
0.7420 .12
@—50°
0.7501 8
@—60°
0.7587 5
@—170°
0.7752 8
@—~90°
0.7738 12
@-90°




C.H,, 42
Name and Carbon Skeleton |M. P.,°C. (%7},66;(;1 DY ny Additional Data
2-Methylhexane —118.2 |89.7 0.6787, |1.3851 [dD_ —0.00109/°C.
(15° to 20°)
c-c-C-C-C-C -118.2 4| 89,67 % 0.6782 % | 1.38498 ¢
E ~119.1 |89.7t089.83: [0.6786% |1.3850 %
35:3190,0 3 0.67893 | 1.38509 2.5
90.1% 0.67925 | 1.3852 4
90.10 ¢ 0.6842 18.20
90.5 18,20 @ 15°
3-Methylhexane 91.8 0.6900 |1.38873 |dD_ _ yn9176/°C.
(15° to 20°)
Cc-C-C-C-C-C ~119.4 ¢ |89.31089.4 » [0.6868 ¢ |1.3884 10
01.8 3:6.7,% 0.687 3 @20.4°
90.5¢ 0.6957 32 |1.388514
08 t0 99 1 0.6909 16 | 1.3887 1.1
@ 748mm @15° 1.38873 3.5
0.684% [1.3933%
@19° 113893 14
@19°
d-3-Methylhexane 927 0.6876 > | 1.38787 | [a]3=+3.67°°

1-3-Methylhexane

afi= —7.75°*




43 C.Hi

Name and Carbon Skeleton |M. P.,°C. %- Fooc. D n9 Additional Data

3-Ethylpentane 93.3 0.6986, %’tz= ~0.0008682 -
10
c-c-c-c-C —118.8 |93.3%.u 0.63405 | 1.39366 ** (l(tgﬁf?f: g%c.
C|:—C 3341 950 98 10 @90°  |1.3937 = —0.0008825/°C.
94.0 2 0.6442 % 1.3940 2t (10° to 30°)
@ 773mm . 2@5 ig° @18.7°
6540 % |y 4014 m
@ 700 @l 3.60
0.6634
@ 60°
0.6724 5
@ 50°
0.6812
@40°
0.6900 ¢
@30°
0.6964 »
@22.25°
0.6084 3.4
0.6988 5
0.7075 8
@10°
0.7160
@0°
0.7251%
@-10°
0.7335 ¢
@—20°
0.7419%
@—30°
0.7499'5
@—40°
0.7582°5
@—50°
0.7666 °
@—60°
0.77495
@-70°
0.7831%
@—80°
0.79125
®—90°
0.7995 5
®—100°
0.8079
@—110°
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44

il

Name and Carbon Skeleton

| B.pcc
M.P.5°C|  &760mm

"0 20
D; "p

Additional Data

2,2-Dimethylpentane
T
C-C-C-C-C

—125.0 |{78.9

-125.0 |[788%

LU 7891
—137% 17938
80.81¢

0.6736, |1.3823,

0.6215°% 1.38208
@ 80° @ 20.5°
0.63015 |1.3822121

@70° 1.38233 12
0.6390 5 1.3828 ¢

@ 60°
0.6477 ¢

@ 50°
0.6564 *

@ 40°
0.6652 &

@ 30°
0.6734 15.3¢
0.6737 1.3
0.6738 58
0.67388 *
0.67808

@15°
0.6823 &

@ 10°
0.6908 &

@0°
0.6993 ¢

@—10°
0.70775%

@—20°
0.71628

@ —30°
0.72498

@—40°
0.7333¢

@-50°
0.7418 %

@—60°
0.7502 8

@-170°

22 —0.0008517/°C.

4 Z120° to 80°)




45 C.H,

Name and Carbon Skeleton |M. P.,°C (g 7};61:511 Dy n3y Additional Data

2,2-Dimethylpentane 0.7588 8
(Continued) @—80°
0.7670 8
@—90°
0.7757%
@-100°
0.7841%
@—110°
0.7926
@—120°

2'3_Dlmethylpentane 89.7 0.6944, 1.39200 idztz = —0.0008685/°C.
o 0
c-c-C-c-C Solidifies| 89.7 1 0.68881 | 1.3918 7 (070209
[to a 1898w 0.6944 1
glass at
low 90.07 0.6950 7 1.39201
temper- 91.6t091.7 14]0.6952 1.4
atures 0.6991 7
@ 15°
0.71177
@0°

1
2,
3,
5

13921 %

1-2,3-Dimethylpentane [al=—9.44°®
o—(‘:—?—c-c
cc




C1H10 46
Name and Carbon Skeleton |M. P.°C. g;,’;&;ﬁ; D 3 Additional Data
2,4-Dimethylpentane |—119.3 |80.8 0.6729, |1.38240 4D _ —0.0008433/°C
at ‘ :
0° to 20°
Cc-C-C-C-C —-119.24|78.9t080 "  |0.6723 5.3 |1,3814 78 ( )
(l; (’; -119.4 [80.58 0.67275 5 | 13853 8
78 80.8 1.4 7.8 | 1.3820 16,7
—120.6 4 80.87 0.673144 1,
—123.41 ° 2,
067421 | 1382333,
0.6745 13 *
7.8 11,
0'207 6970 | 138256 fa
0.6899 7
@0°
3,3-Dimethylpentane |—134.9 |86.0 0.6931, |1.3910.
c ~134.9 |85.9t086.0 12 |0.6920 15,24 | 1.30079 5
C—C—("}C«C 186,013 0.6926 1247 | 1.3008 8.4t
| -135.0 |g6.1n 0.69330 % | 1.3910 1247
¢ M 86,10 a1 0.6934 1.2 | 1.3911 1.7
86t086.5¢ |0.69524 .
1.39114<%.
5,
38
2,2,3-Trimethylbutane |—25.0 |80.8 0.6901, |1.38943 15= —0.0008195/°C.
(0° to 20°
C —25° 3,910, [0,6898 1.3 1, )
c~<‘: c-C ~25.0 80.15 {“'“-“ 0.6900 1.3 =
fraes, | 80,9 13,1 0.6905 4.4 1.38940 :'
les  lg1ow 0.6945 2 .
—25.4 |81.00 % @15°
14,33 0.7065 (3 1.38954 56
~26.3 @ 0° Lussa| 13899 107
1.3923 ¢

@15°
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49 CH.,
Name and Carbon Skeleton |M. P.°C| &7 C | DF ] Additional Data
c-Cc-C-c-c-Cc-C-C —-57.5% | 1235 0.6257 22 |1.38567 * a Ti);)(;)‘?fs@ﬁ%“)
—57% 12410126 4 @110° @45.3°
—56.0 2.4 124.3 24,28 0.6437 |1.3975% ¢D _ —0.0008268/°C.
—56.821]124.5 ew | @ | ¥ (10° t0 30°)
0.6610 22 | 1.4037 .00
—s68« 3? ::::5 ou| @70 | @25° & —0.0004732/°C.
B 0.6781 2 |1.39534°2 (15° to 50°)
125 to 127 @500 @ 25°
125-3170126" 0.6945 92 1.3961 4
1254 % @30° | 1.39750
125.59 1.2 0.69430 % |1.39755
125.6 0.4 ®@30° |y397602
125764 | 0.69882* |{ 307704
45,18, @ 25°
1258 {‘w 0.6987 % 13979 %
21139883
1117 @®25° | o5
@525.8mm | 0.7058 %2 |-
99,2 1 0.6984 13 1'40002 s
@ 355.1mm | 0.702 3 " %(1)‘; "
86.6% 0.70232¢ | oic o
@233.53mm| ¢ 7025
74.2% 0.7026 ®
@149.19mm) 0o
61.82
@ 92.30mm 0.70280 «
0.70347
0.7038 %
0.7044 «
0.7046 20
0.7134 15
0.7123 14
2
0.7083 3
@12°
0.7114 2
@ 10°
0.71042 ©
@10°
0.7185 %

@o°
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Name und Carbon Skeleton

n-Octane—(Continued)

2-Methylheptane
c-<|>c-c-c-c—c
c

3-Methylheptane
C—C—-IC~ c-C-C-C
C

M. P.,C

—111.3

Glassy
at low
tempera-
tures 46

B.P,°C.
(@ 760mm

117.2

116 4

@ 761mm
116 ¥
117.27
118 18
11741

@ 759mm

119

117.5 to
119.5¢8

118.95 10
119.057

119.05 «
119.1 4¢

123 t0 124 °
@ 750mm

D‘20

4

0.7192 80
©@o°
0.7275 2
@—10°
0.7432 2
@—30°
0.7588 22
@—50°

0.6978

0.6971 7
0.6984 134
0.7131
0.7035 14
Dy
0.7025 12
@15°

0.7057,

0.7045 4
0.70584 ¢
0.7059 4
0.702 ®
@19°
0.7095 7
@15°
0.72197
@0°

20
"p

1.3947

1.3919 %
1.3935 13
1.39531 4
1.3987 1

1.3983

1.4022 1*
@25°
1.40117
@25°
1.398 4
1.3980 2
1.39829
1.3986 °
@19°

Additional Data

d«(ft—’= ~0.000952/°C.
(15° to 20°)
% = —0.0008022/°C.
(0° to 20°)




st C:H.s
Name and Carbon Skeleton |M. P.°C & P, Dy 3 Additional Data
d-3-Methylheptane lafzs= +4.45° 12
[a)=+3.15°
116 to 118 12 |0.710 12
@22°
1-3-Methylheptane [M]E=—114°"
15
4-Methylheptane 118.0 0.7163 [1.39814 (22_ _; go05/°C.
dt o o
(20° to 25°)
C-C-C-C-CC-C 17t 1195 |0.70364 |1.3978 1
117.5 fﬁ. (@ 25°
117.9 to 0.71654 . | 1.40063 {°-
118.1 % I“ @ 25° I
118 18,44 0.7160 2 1.39814
Dy, |1.40391
n.7217 1
@15
0.7122 [1.4020 |92 _ _¢ 00094/°C
3-Ethylhexane 118.9 . /°C.
y w150 10 20°)
Cc-C-C-C-C-C 118.8t0 119®{0.7121 % | 1.3093 t
c @ 766mm |0.7124% | @25°
118.6% 071271 |1.40128 ¢
118.8t0 0.7175% | 1.4023 &
119 & DB

1189




CH. 52
Name and Carbon Skeleton |M. P.oc| B-Fu ¢ | pp "3 Additional Data
2,2-Dimethylhexane 107.0 0.6956 |1.3930
c 106to 107 |0.6953 % [1.3930 *
cdccce 1068t0  [0.6067% |1.39311
L 107.1 %
2,3-Dimethylhexane 115.7 0.71240 |1.40117 |42 = —0.00226/°C.
(15° to 20°)
C-C-C-C-C-C Glassy | 115.74 0.71234 % [1.4075 10
atlow [113.8t01141€0.7139 ® @25°
tempera-| @758mm [0 72416 |1.40069 4
tures 4 Dy 1.40136 ¢
0.725216 |1.40151
@15°
26 — — © 39
1-2,3-Dimethylhexane le]j=—0.92
c—o—(l:—c-c—c 113 to 1143
2,4-Dimethylhexane 109 0.6993 |1.39582
c-c-c-c-cC 109.8t0 110} 0,6993 @ |1.3986
&l @762mm o050 | @25°
108.4t0110%| @ 19° 1.3950 ¢
070831 |1.39584 &
LH 1.3963 9
@19°




53 C.H,,
Name and Carbon Skeleton |M. P.°C| B:Fs C. | Dp 2 Additional Data
d-2,4-Dimethylhexane
111 t0 1123 |0.696 » [ = +2.99°»
@ 30°
1-2,4-Dimethylhexane
110to 111 {0,703 1 [ali=—10.85° 1
@21°
2,5-Dimethylhexane |—90.7 |109.3 0.6949, |1.39295 %2 = —0.0007350/°C.
Diisobutyl —94,04 |108.4 % 0.6622 % |1,39288 (0° 10 30%)
—90.7% |108.5 to @61.2° |} 309073 | ¥ _ _.00041/°C.
C-C-C-C-C-C 109.5%  |0.68851° | a0000 ¥ (15040 20°)
109.2 2173 @30°
. 1.3932 2
109.25 4 0.69378 2 0
0.6943 1 1.39501 2
109.3 E @15°
109.4 3 0.6951 2 1.3954
110 % 0.6970 @15°
@765mm 0.70198 3
106.5t0108 | @10°
@ 750mm  {0.71020 {*'
@ 0° 73
3,3-Dimethylhexane 111 0.7086 |1.3903
C 110.7 to 0.7078 % | { 3992 3
C—C—A-C~C—C 111.2» 0.7116 |4 3998 10
111.0 to

1120




CH, s
Name and Carbon Skeleton |M. P.°C (Ha’ 7]::(,)msn
3,4-Dimethylhexane 117.8

Cc-C-C-C-C-C Glassy | 115 to 116
C(I: atlow |116to0 1178

tfmpef:" 117.8 %

ST 785 4
118.7
116t0116.2 5
@ 750 mm
2-Methyl-3-ethyl- 114
pentane
l 14 57,60
C-C-C-C-C
C C-C
3-Methyl-3-ethyl- 1184
pentane
(o} —9091w | 118354
cc-dcc 1184
118.5 v
C

118.5t0118.9
@ 750mm *?

D

0.7195,

0.7165 58
0.7193
0.71951 #
0.7216 ¢

0.7182

0.7030) &6
0.7182 4
0.7084 o7
@15

0.7256

0.7242 4
0.7270 %6

0.713 ¢
@19°

20
b

1.4045

1.4038 s¢
@25.2°
1.4036 #
1.4044 68
1.40470 4

1.4033

1.3996 »7
@ 25°

1.4026 ®
1.40353 «

1.4081

1.4081 40,00

1.4026 °
@19°

Additional Data




55 C:H.s
Name and Carbon Skeleton |M. P.°C| 5-Fs"C: Dy 3 Additional Data
2,2,3-Trimethylpentane 110.3 0.7162 |1.4032
c Glassy | 110 0.71613 4 |1.4030 %
c-(l:-cc-c at low |110.05 0.7162 % | 1.40302 &
&l tf":;g:f} 110.2% 0.7173 ¢ [1.4032 ¢
110.3 @ 0.721% | 1.4033 s
110.8to111.4| @15.5° |1 40560
@ 765mm ©
2,2,4-Trimethylpentane | -107.45|99.3 0.69194 |1.39157 51;11,—)= —0.0008299 -
(14-0.0007361)/°C.
CIJ ~107.8 #/99.2™ 0.62065 |1.3912% (-(;:)gg;zf/gocb)
~107.7 9/ 99.234 8 @100° |4 3015 e =—0. .
c V?_c‘(l}c —107.6 | 99 3 4s.0,50.66 | 0.630J 52 :;(9)::1 “ (10° to 30°)
c ¢ 10741 199 25 10 @90 13916
Crora w203 |CeR |rssteze
_107'4i 064085 | 1-39163%
' @00 | 139177
0.6587 5 | 1:3921¢
@ 60° 1.3916 &
0.6680 ™
@ 50°
0.6676 %
@ 50°
0.6756 5
@40°
0.6837 5
@ 30°
0.6918 .52
0.6919 3:
0.69196 4
0.6920
0.6914 0
by
0.6998 5

@ 10°




CH,
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Name and Carbon Skeleton

M. P.°C

B. P., °C.
@ 760mm

D2

Additional Data

2,2,4-Trimethylpentane
(Continued)

2,3,3-Trimethylpentane

c
cc-bcc
d

—109.3 4|

114.2

113.6 ¢
114.8 4

0.7078 5
@0°
0.7160 °*
@-10°
0.7242 5
@—20°
0.7326
@-30°
0.7407 52
@—40°
0.7488 &
@—50°
0.7569 &2
@-60°
0.7652 &
@-170°
0.7733 82
@—80°
0.7814 »
@—90°
0.7897 52
@—100°

0.7258

0.7257 «
0.7258

1.4075

1.4074 4
1.4076 4
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CH.,

Name and Carbon Skeleton | M. P.,°C. 3-71;5;% D2 3 Additional Data
2,3,4-Trimethylpentane 113.4 0.7195 |1.4046
c-C-c-C-C Glassy | 112.84 0.7192 4 | 1,4045 @
('; (|; é atlow |114.04 0.71974 |1.4047 «
tempera-
tures 4
2,2,3,3-Tetramethyl- | 101 106.5
butane
cc 100.7 to |106.5 3.8 0.7219 7
C—J}-& C 101.4 % 106.8 83 (Extra-
é (|: 101 ®0 polated,
101.5 4¢ liquid)
103.5 5

104 51.83
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C.H, 60
Name and Carbon Skeleton | M. P.,°C. Bé' Pacc. D n Additional Data
n-Nonane —53.60 | 150.71 071790 |1.40562 |4D_ _.qoo7se7
C-C-C-C-C-C-C-C-C |-53.7= |150.20t0  |0.6096° |1.4025° “+(°_-°5°(§’P f: '1) ;09)-
—53.70 % 150.90 10 @ 150° @ 25° = —0.0007952/°C.
—53.68 4 | 150.4 to 0.62729 |1.403183 (10° to 30°)
150.6 @10 | @5 |
150.5 to 0.6445° |1.40340+¢ | 5= —0.000468/°C.
150.7 1 @110° | @25° (20° to 25°)
150.55 % 0.6619° |1.40550°
150.7 22 @90°  |1.40561 «
150.71 ¢ 0.6776° |1.40563 ¢
150.72 3 @70° 14060
150 to 0.6945° 14 493404
15156 @50° @17.2°
0.7105
@30°
0.71398 ¢
@®25°
0.71770
0.7176 B4
0.71780 ¢
0.71808
0.72192
Dy
0.7260 %
@ 10°
0.7417°
@ —10°
0.7573 9
@ —30°
0.7726

@ —50°




61 CH,,
Name and Carbon Skeleton |M. P.°C. %71,661;?11 DY n3 Additional Data
2-Methyloctane —80.3 |143.0 0.7121 1.40288
Isononane —80.47 |142.81 0.7107 1% | 1,40285
to 143.255 = 0.7134 2 |1.4032 %
c-c-c-c-c-Cc-C-C —80.51
—801
3-Methyloctane
c-c-c-C-C-C-C-C —107.95 |144.18 » 0.72102° | 1.4065 %
to
—108.05
20
d-3-Methyloctane 143 0.723 (o] = +5.27°¢
142.4 to 0.725¢ la]=+9.38°¢
143.3¢ @ 23°
143 to 144® [0.7206 ¢
@18°
1-3-Methyloctane [a]f=—8.5°7
1437 07147 1.40527
@27° @ 25°




C.H. 62
Name and Carbon Skeleton |M. P.°c| 5Fs C. 1 Dy g Additional Dota
4-Methyloctane —113.3|142.46 0.7222 |1.4069
@
C-C-C-C-C-C-C-C  |-113.28 |142.433  |0.7245% |1.4050!
(l; to 1424852 [0.71992 | 1.4061 %!
113324417 10141.9]0.7320%  |1.4078
@7M1mm=| Du
—119.08
to
—~119.18
20
1-4-Methyloctane laJi=—1.06°7
1417 0.7167
@19°
3-Ethylheptane
c—c—(l:—C—C—G—C 143.1 1 0.7260 16
c-C
4-Ethylheptane
Cc~C-C-C-C-C-C 13840 139° [0.7407% |1.41564°
—C




B ) 63 C.H,
N Q. ° B. P., °C. D 20 .
ame and Carbon Skeleton |M. P.,°C. @ 760mm 4 "y Additional Data
2,3-Dimethylheptane
Cc-C-C-C-C-C-C 140.6 16 0.72351 | 1.40851
ccC
2,4-Dimethylheptane 133 0.7158 |1.4023 g‘?lt?_ = —0.00084/°C.
C-C-C-C-C-C-C 133.0 0.7158% |1.4014% (157 to0 20°)
(|: 132.9t0133%]0.7128 % | @25°
@ 752mm D 1.4023 ¢
130 0.7206 %
@ 749mm D1
15
1-2,4-Dimethylheptane lalf=—3.51°%
131t0 131.520.733 &
@ 22°
2,5-Dimethylheptane 135.8 0.7147 |1.4033
Cc-C-Cc-C-C-C-C 135.6 to 0.71472¢ |1.4033 %
C|7 I 1359 = Dn 1.4020 20
135.8 % 0.7190 25 @ 25°
133# Dy

@ 741mm




C‘H!ﬂ 64
Name and Carb oc| BP.°C D X il
on Skeleton (M. P.,°C. @ 760mm R #p Additional Date
d-2,5-Dimethylheptane 135 0.715 la]=+44.19°®
133t0 137¢ |0.713 ® [alz=+3.33° 7
134 % @27°
1359 0.715 lalg=+9.48%¢
0.7154 ¢
@16°
2,6-Dimethylheptane 134 0.7049 |1.3974 d_dltl — —0.00127/°C.
C-C-C-C-C-C-C 134 to 1352.9] 0.7018 20,30 | 1.3955 20.% (0°t0 207
) \ 133 0.7129% | 1.4028 %
@756mm {07209 [1.40672%
133t0 1343 | @11° @10.5°
@ 740mm | (.7298
@0°
3,3-Dimethylheptane
(l: 137t0 1382 |0.73042 |1.4095 %
c-c-C-C-C-C-C
2,2,5-Trimethylhexane 124.00 0.7075, |1.3966
c —106.35 | 126 ® 0.70755 ¢ |1.39967 @
c-é-c—c-c—c ¢l @764mm 071815 |1.3987 %
L4 121t0123% |g7101» |1.3097
124.09 @




65 CH,,
Name and Carbon Skeleton |M. P.,°C. g 71’66;% DY ny . Additional Dala
2,3,5-Trimethylhexane 130
c-c-c-c-c-C 130 0.71712¢ | 1.4051 2
(|: 120 2¢ Dz
@ 738mm
3,3-Diethylpentane 139.2 0.75255 gg = —0.0008518 -
(1—0.0040¢)/°C.
cc —40t0 |139.2% 0.73758 % | 1.42057 % (15 t0 40%)
c-c-Cc-c-C —42% 138.1 % @40° @18°
| @ 740mm | 0.74868
c-C 45t04758 | @25°
@19mm  [0.75222 %
0.75651 =
@15°
2,3-Dimethyl-3-ethyl-
pentane
141.6 1 1.4186 1
(o]
c—c—él-c-c
Cc-C
2,2,4,4-Tetramethyl-
pentane
122318 0.71851¢
cC C
C—Jl:-o—(j:—c

C
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67 C,H..
Name and Carbon Skeleton | M., P.,°C. % 71,661:1(;:1 Dy ny Additional Data
n-Decane —29.72 [174.04 0.72085 |1.41205 %7_ = —0.0007675 -
C-(C)eC ~30.1% [170.9to 0.6088¢ |1.40961 1 (1‘(*'_0';’35:;'1) 40(:)
—20.763| 1717 @ 170° @ 25°
29,681 [170.9 to 0.62574 |1.40986* | %"~ _0,000430/°C.
171.9% @150° | @25° |%  (20°t025°)
171101725 |0.6421¢ [1.41791%
1712t0 1738 | @130° | @224°
172to0 175 |0.6583 ¢ 1.4093 »
£73.70 to @110 | ya1176
173.802 06754‘ 1411787
1740 % @90° 1y 411024
174.027 0.6916¢ |y 412035
@70°
174.06 3 0.7075 ¢ 1.4124 %
169t0 170" | gsoo | 141362
@742mm 1 75304
100 to 102 3¢ @ 30°
@17Tmm (73042
98 to 101 3¢ @ 30°
@1Tmm 14796433
@125°
0.72805
0.72004 56
0.730143
0.7307 &
0.7473
0.764 4
@15.5°
0.73443 2
@15°
0.738762
@10°
0.73854
@10°
0.74571 2
@0°
0.7538 ¢
@ —10°
0.7687 ¢

@ —30°




CIOH" 68
° B.P.,°C. D 2 -
Name and Carbon Skeleton |M. P.,°C. @® 760mm n 7y Additional Data
2-Methylnonane |—74.64 0.72805
C-C-C-C-C-C-CC-C |-74.64"|166.8" 0.72805' |1.4099t
& to 0764 @
—74.74 @15.5°
3-Methylnonane —84.83 |167.8 0.73337 |1.4125
C-C-C-C-C-C-C-C-C |—84.831|167.8" 0.73335% |1.4125!
to 165t0166.5%(0.7354 % |1.4126%
—84.89 @ 751mm
4-Methylnonane
C-C-C-C-C-C-C-C-C |qa,? 165.71 0.73234' |1.41231!
—101.57
to
—101.67
8,—98.9 !
to 99.1
1-4-Methylnonane 76 @ 30mm | 0.733 lo)z=—0.59°1
c-c-c-C-C-C-C-C-C 76 @ 30mm 3 | 0.726 » [l =—1.56° %
72@25mm* | @27°
0.731 1
@22°




69 C.H:,
° B.P.,°C. D2 20 L.
Name and Carbon Skeleton |M. P.,°C. @ 760mm A ny Additional Data
5-Methylnonane 165.1 0.73255 [1.4117
C-C-C-C-C-C-C-C-C |-86.771|162t01631¢ |0.7319% |1.4116%
(|; to 1657 0.732551 |1.4122!
—86.80{ 165.1 1 0.738
164 to 166 26
@ 755mm
2,4-Dimethyloctane
c-C-C-C-C-C-C-C 152.5¢ 0.7259 ¢ 1.4090 ®
@ 746mm D»

1-2,4-Dimethyloctane

C—(ll—C—C—C-C—C—C
C

d-2,5-Dimethyloctane

c-c-c-c-c-c-C-C

20

70 @ 40mm 32 0.725

156 »

@ 24°

0.723 =
@28°
0.725 »
@25°

[altt= —2.51° 2

()8 = 41.02°®

[a]8=+1.00°%




C.H., 70

Name and Carbon Skeleton M. P.,°C. % 7}:56;5“ Dy ny Additional Data
2,6-Dimethyloctane 159 0.7291, Q= —0.0008527/°C.
a (0° to 20°)
¢-¢c-c-c-c-c-C-C 158t0159.57|0.7289 » |1.41103 =
(I: @ 776mm @ 20.2° @ 18.2°

160to 16121 [0.7286 %' |1.40924 8
@772mm |0.730 2 @18.1°

158 to 0.7305 |1.41351®
159 s @16.7° @15°
159 = 0.7348 % | 1.414 %

160 to 161 | @15° @15°
158t0 1595 [0.7340 1 |1.41406 *
@ 750mm @15° @15°
156.5 to 158 12| 0.7410 ¢ 1.41611%
@ 724mm @ 1t° @11°
0.741 2

@0°

d-2,6-Dimethyloctane 160 la]=+1.75°2
[a]=46.27°2
160 to 1612 |0.7300 21 | 1.4109 2
@ 772mm
159t0 159.5%
@ 742mm




71 CHDHI!
Name and Carbon Skeleton |M. P.°C. gfwm‘;n D n Additional Data
2,7-Dimethyloctane |—-52.5 |160.2 0.7247, |1.4096 %122 = —0.001191/°C.
o t o
Diisoamyl -52.51 | 156.5 to 0.72402 % |1.4006 2 (10° 0 25%)
ccc -52.60 | 157.5% 0.7248 ¢ | 1.4096
—l -C-C-C-CC-C 158.78 0.7270 2 | 1.40924 %
(o} 159 « D @18.1°
159.66 ¢ 0.72156
160.0 ® @?22°
160.15 to 0.7278 8
160.35 1 @18.1°
158t0159.5810.7358 7
@ 756mm @9.8°
159.5 17
@ 751.7Tmm
157.1 1
@ 732.8mm
3,6-Dimethyloctane
C-C-C-C~-C-C-C-C 159 to 160 4 |0.7402% |1.4145%
(l: (|: 160 ¥ @ 15°
d-3,6-Dimethyloctane la]3=+16.85°
159.8 to 0.7348 ¢
160.8 47 @13°




CiH,. 72
Name and Carbon Skeleton |M. P.°C| & ¢ | Dp g Additional Data
4,5-Dimethyloctane (?)
C-C-C-C-C-C-C-C (?) 146.3 to
146.7 50
4-n-Propylheptane
c-C-c-C-C-C-C 161.7 % 0.740 1414 @
o @15.2°
2,2,6-Trimethylheptane 148.93 0.7229 |1.4082 |dn__ ¢ 40044 /0c,
% (16° to 20°)
c —105.0% 148.93 % 0.7215% |1.4077 %
C—é—G—C—O—C-C 150.5t0151.510.7238 5 | 1.4090 4
é @ 748mm 4 [0 7250 ¢ | 1.4100 ¢
@16° @16°
2,4,6-Trimethylheptane
c-c-c-c-c-c-C 143 4 0.72104 |1.4057 «
@ 746mm Dz




73 CiH,»
o B. P, °C. Dn 1 .
Name and Carbon Skeleton |M. P.,°C. @ 760mm . LN Additional Data
3,3,5-Trimethylheptane
C 159.1 5 0.7553 % }1.4230 %
o—c—é—c—c—c—c
3,4-Diethylhexane
C-C-C-C-C-C 157.5 0.744% | 1.4184%
C
2,2,3,4-Tetramethyl-
hexane
156.5 % 0.75489 | 1.4224 %
(o]
O—é—C~C—C—C
3,3,4,4-Tetramethyl-
hexane
cc 150 to 156 3

C-C-('J—J‘/-C-C
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C..H., 76
o B. P.,°C. D= 20 "
Name and Carbon Skeleton |M. P.,°C. @ 760mm n np Additional Data
n-Undecane —25.61 |195.8 0.7404; |1.41902 % — —0.0007061 -
C-(C)—C —25.61 |192t0 197" |0.6038% |1.406117 (1-"(0_'0?:? :Z?s/m?)'
7| 103 to @190° | @45.3°
~2651 | 194me 1062245 | 1414950 %= —0.0007150/°C.
-284%  [193t0195.58| @170 @25 (10° to 30°)
193 to 196 v |0-6398* | 1.42000 |
194 1 @150° | @25° |--=—0.0005201/°C.
194.2 ¢ 0.6563 8 1.4164 10 (20° to 45°)
. 0 @ 130° @ 250
195.69
: 0.6720% |4 4290 1
194.5 20 @ 110° : o
195.847 , @22
0.6816% || 4 cguie
195t0 1981 |G g0 | L4158™
19601973 |geg75s | 1417277
193 to 195 2 @ 90° 1.418172
@ 754mm  |(.7027 8 1.42440 =
189t0 1901 | @70° |1.4730%
@740mm | 07182
192t0 1944 | @50°
@720mm | 0.7333 8
127.8 to @30°
128.2 ¢ 0.73667 1
@ 100mm @ 25°
1271 0.73995 4
@100mm | 0.74025
79@ 16mm * | 0.741 ¢
0.7411 1
0.744 14
0.7457 18
0.75813
0.7601 =
@18.2°
0.7466 2
2
0.74828
@10°
0.7630 8

@ —10°
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on| B.P.,°C. D " .
Name and Carbon Skeleton | M. P.,°C. @ 760mm h np Additional Data
n-Undecane (?)
(from coal tar) 104.5 2 0.7596 28 | 1.42440 #
1-5-Methyldecane
C-C-C-C-C~(C)s—C 94@ 30mm ' | 0.738 © [l =—0.39° v
& @2u°
d-4-Ethylnonane
C-C-C-C-C-C-C-C-C 77@ 20mm * | 0.745 lalg=+0.70°
—C @ 23°
l-4-Ethylnonane
77@ 20mm * | 0.745 1 la]5=—0.50°
@ 23°
S-Ethylnonane
c-C-Cc-C-C-C-C-C-C
_c 71@16mm* [0.7513% |1.420922
@19.2° | @19.5°




78

CIIHQ‘
o
Name and Carbon Skeleton |M. P.°C| 8- Ko 'C Dy 2 Additional Data
2,3-Dimethylnonane
170 to 180 !

C-C-C-C-C-C-C-C-C

1-2,4-Dimethylnonane

c-(I: €-C-C-C-C C-C

~

c
L
C

1-2,5-Dimethylnonane
c-c-c-c—(‘:-C—C—c C
C C

2,6-Dimethylnonane
C-C- C—C—C—(I} C-C-C

2,3,7-Trimethyloctane
Cc-C-C-C-C-C-C-C

109 3
@ 100mm

1730 176
@ 745mm

173to 176 1
@ 752mm

75@ 25mm* |0 73114

@ 24°

0.7383
@ 25°

0.7506 "' | 1.4214
@11° @11°

076371 |1.4270 1
@ 10.5° @10.5°

lafit=~1.82°4

(a2 = —0.49°3




79 CIIHN
Name and Carbon Skeleton |M. P.°c| BB °C. Dy % Additional Data
P.°Cl @ 760mm A > itional Data
2,4,7-Trimethyloctane
C-C-C-C-C-C-CC 167.5 1 0.7344 1 |1.41320

@ 746 mm Dx®

(1) F. Kraft, Ber. 15, 1697, 1882,
(2) R. Ross and J. P. Leather, Analyst 31, 284, 1906,
(3) C. P. Mabery and E. J. Hudson, Am. Chem. J. 19, 482, 1897.
(4) C. Scholl, Ber. 25, 1489, 1892,
(5) E. Clemmensen, Ber. 46, 1841, 1913.
(6) B. J. Mair, J. Research Nat. Bur. Standards 9, No. 4, 457, 1936.
(7) A. F. Shepard, A. L. Henne, and T. Midgley, Jr., J. Am. Chem. Soc. 53, 1948-58, 1931.
(8) R. W. Dornte and C. P. Smyth, J. Am. Chem. Soc. 52, 3546, 1930.
(9) K. W. F. Kohlrausch and F. Koppl, Z. physik. Chem. B26, 209, 1934.
(10) P. A. Levene and R. E. Marker, J. Biol. Chem. 91, 791, 1931.
(11) R. Escourrou, Bull. soc. chim. [4] 43, 1101 (1928).
(12) P. A. Levene and R. E. Marker, J. Biol. Chem. 91, 687, 1931.
(13) M. Tuot, Compt. rend. 197, 1434, 1933.
(14) C. Engler and B. Halmai, Ber. 43, 397, 1910.
(15) C. S. Marvel, F. D. Hager, and D. D. Coffman, J. Am. Chem. Soc. 49, 2323, 1927.
(16) F. Sigmund, Monatsh. 52, 185, 1929.
(19) H. Gilman and N. Beaber, J. Am. Chem. Soc. 47, 518, 1925.
(18) J. R. Ruhoff, J. Am. Chem. Soc. 55, 3889, 1933.
(19) B. Wojcik and H. Adkins, J. Am. Chem. Soc. 55, 1293, 1933.
(20) K. Hess and R. Bappert, Ann. 441, 137, 1925,
(21) K. Hess and R. Bappert, Ann. 441, 151, 1925,
(22) G. M. Robinson, J. Chem. Soc. 125, 226, 1924.

(23) E. Spath, Monatsh, 34, 1965, 1913; Sitzber. Akad. Wiss. Wien. Math. naturw. Klasse, Abt.

1Ib, 122, 1207, 1913.
(24) P. A. Levene and R. E. Marker, J. Biol. Chem. 95, 1, 1932,
(25) P. A. Levene and R. E. Marker, J. Biol. Chem. 92, 455, 1931.
(26) Saburo Sakami, Mem. Coll. Sci., Kyoto Imp. Univ. Al1, 505, 1928,
(27) C. F. Mabery, J. Amer. Chem. Soc. 39, 2015, 1917.
(28) F. Schiitz, W. Buschmann, and H. Wissebach, Ber. 57, 421, 1924.
(29) H. R. Henze and C. M. Blair, J. Am. Chem. Soc. 53, 3084, 1931.



CIJH!! 80
° B, P.,°C Dee 20 o
Name and Carbon Skeleton |M, P.,°C. @ 760mm A ny Additional Data
n'Dodecane —9.65 216.2 0.7493 1.42182 dd_lt)= —0.0006942 .
0™
C-(C)iC —12to [201° 0.5986* |1.41083 (1+((f_°1°:°5 fj‘;{o‘f)
131 [)14 @210° | @45.3°
—-12¢ (214102167 |0.6170% |1.41952¢ %?= —0.0007023/°C.
—11% 121456 @190° | @25° (10° to 30°)
~9.733 |15 063451 |141967° | .
—9.61¢ |216.239 @170° | @25° |g;=—0.0004400/°C.
23 0.65091 11421701 (20° to 45°)
@ 754mm @150° |1.421883
0.6665 *
193 to 196 © o
@130
@ 752mm
0.6820 !
145.5 @ 110°
@ 100mm
50@ 126mm® 0.6930 %
@99.1°
0.6974 1
@ 90°
0.71251
@ 70°
0.72741
@50°
0.74241
@ 30°
0.74542 3
@ 25°
07511
0.7511 81
0 7684 710
0.7642
@10.5°
0.7571 1
@ 10°
0.7715 1

@ -10°




81 Ci:Ho
Name and Carbon Skeleton | M. P.°C.| B: P °C. Dy n Additional Dala
P 1T 08 @ 760mm n D wwon
n-Dodecane (?)
(from rice bran tar) 95@ 15mm *
(from coal tar) 212to 215 10.7728 % |1.43091 2
@19.5°
d-3-Methylundecane
d-Methyl-ethyl-n-octyl 94@15mm # [0.7491 % |1.4216% |[a]8=+3.87°%
methane @ 25° @ 25°
(M]Z=+6.59°%
C-C-C-(C)s
1-2,3-Dimethyldecane [o]8=—0.30°
c-c-c-C-c-c-C-C-C-C 112 %
@ 20mm
1-2,5-Dimethyldecane
c-c-c-c-c-c-c-c-C-C 122 % 0.739 » [a]} = —0.05° %
J: é @100mm | @25°




cliH’I 82
° B.P.,°C. D2 2 Le
Name and Carbon Skeleton |M. P.,°C. @ 766mm A np Additional Data
2,6-Dimethyldecane
Cc-c-C-C-C-C-C-C-C-C 193 to 1961 |0.7642 1 |1.42821 1
@ 752mm @ 10.5° @ 10.5°
2,7-Dimethyldecane
c—c—c—c—c~c—<|:—c—c—c 160 =
C
2,9-Dimethyldecane
C—(IZ—C—C -C-C-C-C-C-C 78@7mm 2 |0.749
C
3,6-Dimethyldecane
c-c-c-c-Cc-C-c-c-C-C 160 2




83 C.H,,
Name and Carbon Skeleton |M. P.,°C. g,”mmfn D ¥ Additional Data
5-n-Propylnonane 197 0.7559 |1.4228
c-c-c-c-c-c-c-c-C 20410205 |0.7506% |1.42172
@763mm | @25° @25°
| 195t0 1962 [0.7559 % |1.4228%
Z @ 740mm
2-Methyl-5-n-propyl-
octane
C'?‘C'C_?“C‘C‘C 189 1 0.7538 11 [1.4251
i @14° @14°
|
C
3,6-Diethyloctane
C-C-C-C-C-C-C-C 203 » 0.76745 * [1.43158
|
&
2,2,7,7-Tetramethyl-
octane
(o} (o} 185 to 190 2
c-c-c-c-c-c-¢c-C
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Name and Carbon Skeleton |M. P.oC| &Fu"C. | Dp 3 Additional Data
2,3,6,7-Tetramethyl-
octane
¢-C-C-C-C-C-C-C 92@20to  |0.7503 ¥ |1.42527 1
é ) 22mm v @25° | @25°
2,4,5,7-Tetramethyl-
octane
C—C—C—(]:—C—C~(‘:—C 208 to 210
c c

2,6-Dimethyl-3-Iso-
propylheptane
C-C-C-C-C-C-C 186 to 18814 [0.7654 4 |1.432 1
~C
I,
o}
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(1) R. W. Dornte and C. P. Smyth, J. Am. Chem. Soc. 52, 3546, 1930.
(2) K. W. P. Kohlrausch and F. Kappl, Z. physik. Chem. B26, 209, 1934.
(3) A. F. Shepard, A. L. Henne, and T. Midgley, Jr., J. Am. Chem. Soc. 53, 1948, 1931.
(4) B. J. Mair, J. Research Nat. Bur. Standards 9, No. 4, 457, 1936.
(5) K. Ziegler, F. Dersch, and H. Wollthan, Ann. 511, 13, 1034.
(6) F. Krafft, Ber. 15, 1698, 1882.
(7) C. F. Mabery and Palm, Am. Chem. J. 19, 419, 1897.
(8) C. F. Mabery and E. J. Hudson, Am. Chem. J. 19, 482, 1897.
(9) C. Schorlemmer, Ann. 161, 277, 1872,
(10) R. Escourrou, Bull. soc. chim. [4] 43, 1101, 1928.
(11) G. Amouroux and M. Murat, Compt. rend. 154, 993, 1912,
(12) M. Delacre, Bull. soc. chim. [4] 9, 1023, 1911.
(13) L. Clarke and R. N. Shreve, Am. Chem. J. 35, 517, 1906.
(14) M. Murat and G. Amouroux, Bull. soc. chim. [4] 15, 160, 1914.
(15) C. Engler and B. Halmai, Ber. 43, 397, 1910.
(16) P. Rohland, Z. Elektrochem. 4, 120, 1897.
(17) T. Midgley, Jr. and A. L. Henne, J. Am. Chem. Soc. 52, 2077, 1930.
(18) H. Gilman and N. Beaber, J. Am. Chem. Soc. 47, 518, 1925.
(19) G. W. Stewart, Phys. Rev. 32, 153, 1928.
(20) A. Dobryanski and J. Chessin, Azerbaldzhanskoe Neftyanoe Khoz. 1929, No. 8-9, 80.
(22) P. A. Levene and S. A. Harris, J. Biol. Chem. 112, 195-208, 193S.
(23) P. A. Levene and R. E. Marker, J. Biol. Chem. 100, 769, 1933.
(24) W. J. C. Dyke and W. J. Jones, J. Chem. Soc. 1930, 2426.
(25) P. A. Levene and R. E. Marker, J. Biol. Chem. 95, 1, 1932.
(26) L. A. Walter and S. M McElvain, J. Am. Chem. Soc. 56, 1614, 1934,
(27) Saburo Sakami, Mem. Coll. Sci., Kyoto Imp. Univ. A 11, 505, 1928.
(28) P. Schiitz, W. Buschmann, and H. Wissebach, Ber. 57, 421, 1924.
(29) P. A. Levene and F. A. Taylor, J. Biol Chem. 54, 351, 1922,
(30) H. R. Henze and C. M. Blair, J. Am. Chem. Soc. 53, 3084, 1931.
(31) V. N. Krestinskii and N. I. Summ, J. Gen. Chem. (U.S.S.R.) 1, 440, 1937.
(32) G. Calingaert, Calc. Private Communication, 1938.
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o B. P .y °C. Dw 20 oe
Name and Carbon Skeleton |M. P.,°C. @ 760 H L4 Additional Data
n-Tridecane —6 0.7568 %2 = —0.0007104/°C.
t (0° t0 99°)
C-(C)nC ~7to 2263 0.7008* |1.43543
—8° 1230t0234u | @99°
—618 23418 0.7543 ¢
—6.2' 1161t0165% |0.75711%
—5.51 @ 100mm |0.7567 1
162.51 0.7834 3
@ 100mm D2
140.5* 0.7608 !
@ S0mm @ 15°
12401262 |4 47131
@ 50mm @0°
(from rice bran tar)
225 to 226 ¢
114 v
@ 15mm
5-Methyldodecane
C-C-C-C-C-(C)s-C 225.5t0 227 12 0.7576 12 | 1.4244 12
@ 758mm
2,5,9-Trimethyldecane
c-c-c-c-C-c-c-c-c-C 206t0208¢ [0.7756+¢ 1.43362 ¢
@ 745mm @11° @ 11°




87 C1:Hy
bon Skeleton |M. P.°C| B-TP.°C. D2 n Additional Data
Name and Carbon Skeleton (M. P.,°C. @ 760mm A D
5-n-Butylnonane
Cc-C-C-C-C-C-C-C-C 217.5 to 0.76357 |1.42737
218,57 @185 | @18.5°

c-cc¢

(1) P. Krafft, Ber. 15, 1699, 1882,
(2) J. Mai, Ber. 22, 2133, 1889,
(3) C. P. Mabery, Am. Chem. J. 28, 170, 1902.

(4) R. Escourrou, Bull. soc. chim. [4] 43, 1101, 1028,

(5) C. Engler and B. Halmai, Ber. 43, 397, 1910,
(7) D. Ivanoff, Bull. soc. chim. [4] 37, 287, 1925.

(8) J. R. Ruhoff, J. Am. Chem. Soc. 55, 3889, 1933.
(9) B. Wojcik and H. Adkins, J. Am. Chem. Soc. 55, 1293, 1933.

(10) Saburo Sakami, Mem. Coll. Sci., Kyoto Imp. Univ., A 11, 505, 1928.
(11) S. Skraup and F. Nieten, Ber. 57, 1294, 1924,

(12) P. A. Levene and F. A. Taylor, J. Biol. Chem. 54, 351, 1922,

(13) H. R. Henze and C. M. Blair, J. Am. Chem. Soc. 53, 3084, 1931.
(14) G. Calingaert, Calec. Private Communication, 1938.
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Name and Carbon Skeleton | M. P.,°C. é‘ Fsc Do 2 Additional Data
n-Tetradecane 5.5 251 0.7636, 4D _ _ 0.0007069/°C.
@ (5° to 100°)
C-(C)w-C 4t04.51 2500 0.7078 1
451 252 1 @99°
513,18 252.5! 0.7630
54to |2457 0.7640 >
55: | @750mm [0.761%
S5 178.5! 0.7645 1.¢
67 @ 100mm | 0.766 18
1581 0.7681 1
@ S50mm @ 15°
12952 0.7738 2

@ 15mm @ 5.4°

n-Tetradecane (?) 237
(from petroleum) 237t0238¢ |0.78143% |1.436032
236 to 238 ? 124
142 to 143 2
@ SOmm
(from kerogen) 80to 852  |0.78202 |1.4370 %
@ 1mm @ 25° B tiahe
1.4405
By tiohe
(from distillation of 235t0238% |0.77092 |1.43582

sodium stearate)

(from rice bran tar) 99 to 101
@ 3mm
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Name and Carbon Skeleton |M. P.°C. % fmmfn Dy ni Additional Data
2,1 l"Dimethyldodecane d_?lt)_ = - 0.0mﬁs7 4 IDC'
C-C-C-(C)eC-C-C (0° to 100°)

~85% J117@13mm?®|0.7138° |1.43023°
@99° @13.85°
0.7276
@80°
0.7484 8
@ 50°
0.7691 ¢
0.7751%
@ 10°
0.7820 &
@0°

4,5-Di-n-propyloctane 223

sym-Tetra-n-propylethane
Below ! |220* 0.77352 |1.4322 %
c-c-c-c-c-c-c-C —80 [225% @ 25° @ 25°

cC-C cC-C
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(1) F. Krafft, Ber. 15, 1700, 1882.
(2) F. Krafft, Ber. 19, 2218, 1886.
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(12) W. E. Bachmann and H. T. Clarke, J. Am. Chem. Soc. 49, 2089, 1929,
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(17) Saburo Sakami, Mem. Coll. Sci., Kyoto Imp. Univ., A 11, 505, 1928.
(18) D. Vorlander and W. Selke, Z. physik. Chem. 129, 435, 1927.
(19) G. S. Parks and D. W. Light, J. Am. Chem. Soc. 56, 1511, 1934.
(20) A. Pictet and J. Potok, Helv. Chim. Acta 2, 501, 1919.
(21) J. W. McKinney, J. Am. Chem. Soc. 46, 968, 1924.
(23) H. R. Henze and C. M. Blair, J. Am. Chem. Soc. 53, 3084, 1931.
(24) J. Piccard and R. Q. Brewster, J. Am. Chem. Soc. 43, 2626, 1921,
(25) A. Dobryanski and J. Chessin, Azerbaldzhanskoe Neftyanoe Khoz., 1929, No. 8-9, 80-85.
(26) G. Calingaert, Calc. Private Communication, 1938.
(27) J. Sherman Calculation by Molal Volume of Normal Paraffins.
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Name and Carbon Skeleton | M. P.°C) & P Dy 3 Additional Data
n-Pentadecane 10 268 0.7688 1.43;50 %tD_ = —0.0006962/°C.
@ (0° to 100°)
C-(C)C 9.6 to 264 to 2658 |0.7136! 1.431°
9.8 (270,51 @99.3° | @25°
1012 1941 0.7615° |1.4532¢
@ 100mm D:'; @ 16.22°
1731 0.7689 1
@S0mm 97721
160! 0.7924 1
@ 30mm @ 15°
1442 0.77571
@ 15mm @ 10°
125 to 127°
@ 6mm
n-Pentadecane (?)
(from petroleum) 256 to 257 37 [0.7896 * 1.44138
158 t0 159 Dy
@ 50mm
(from Sanna, the rhizome |10 143 to 14811 |0.7743 1
of Hedychium spicatum @ 16mm @ 15°
Ham.)
(from rice bran tar) 144 1
@ 18mm
(from distillation of 257 to 260 ¢ |0.7750 10
sodium stearate)
(from kerogen) 90 to 95 V7 0.782517 [1.4380 v
@ 1mm 2 L AT
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Name and Carbon Skeleton |M. P.,°C. gf&ix;fn 2 n3 Additional Data
6-Propyldodecane
C-(C)~C-C-C~(C)s-C 241t0243 2 [0,7729% |[1.43321 %
é-c-c @ 730mm @18.6° | @18.6°
6-Methyl-7-ethyl-
dodecane
C~(C)~C-C-C-(C)s—C 240 to 242
(’: c @726mm [0.7769% |1.43462%
@21.9° | @21.9°
2,6,10-Trimethyl-
dodecane
Farnesane 119.5 t0 1208 | 0.7682 & 1.4303 ¢
1 1 o o
C-G-(O)rC-(O)rC-C-C @llmm | @25 | @2
[¢] C
4-Methyl-6-propyl-
undecane
235t0236% |0.77330 |1.433112
C-(C)~C-C-C-C-(C)sC @72Tmm | @18.6° | @18.6°

-C




- 93 C)inll
Name and Carbon Skeleton |M. P.,°C. % 71’66;21 2 "y Additional Data
Pentadecane
of unknown structure 242 0.7740 2 |1.43351 »
(from spartein) @ 729mm @ 18.7° @ 18.7°
(probably 6-Propyl-
dodecane or 4-Methyl-
6-propylundecane)
Pentadecane
of unknown structure 260.5 to 0.789 ¢ 1.43322 ¢
(from phytol) 263.5+¢ @0°
249t0 250 4
@ 718mm
131to 1321
@ 13mm
127 t0 130 4
@9.5mm
Octahydrosesqui-
citronellene
115to 1175 |0.77898 |1.435185 |la],==0°
@ 9mm
Pentadecane
of unknown structure 8. 71 0.7681  11.42312
(from Echinocea angusti- @ 24° @ 25°
folia) 0.7692 12
CiH,-C-C-C-C-C-CsHyy @15°

(amyl groups not normal)
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95 C.H.,
Name and Carbon Skeleton |M. P.°C.| B:P=°C. D 3 Additional Data
« ey G @ 760mm 4 ‘D
n-Hexadecane 18.1 280 0.7749, |1.4352 %)__ ~0.0006932/°C.
(Cetane) 16to  |270. 071971 |1.4570% (15 t0 100°)
1714|781 @99° @16°
C-(CheC 1652  |280t02852 |0.7544% [1.4352%
16.9% |287.51 @50°
17.57 288.6 7 0.7707
176% | @764.8mm| ©2°
17.82  |208.5 0.77421
12 @100mm | 07751 %
18 {n,n 187.51 0.7752 3¢
18 to @ 50mm 0.7754 8
200 | 1741 @ 18.2°
18.105¢ | @30mm 0.77541
18.12¢ |157.5¢8 @18°
18.13s | @15mm
158
P | @15mm
2084 |161t01627
Meta- | &15mm
stable | 156t0 1581
form @ 14mm
138 t0 140 2
16.2¢ @ Lmm
110@ 1mm*
n-Hexadecane (?) 275 1.4413
(from petroleum) 27512 0.7835% |1.44131
2741 2 143792
174 to 17512 |0.7911 12 B aytioht
@ 50mm D
168 to 170 %
@ 24mm
100 to 105 »
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° B.P,°C. D2 20 oy
Name and Carbon Skeleton |M. P.,°C. @ 760mm 4 np Additional Data
n-Hexadecane
(Continued)
(from rose wax) 18 169 2
@ 24mm
(from kerogen) 102.5 2 0.7846 2 |1.4401 %
@ lmm
3-Ethyltetradecane
C-C-C-(C)uC 0.7829 13 |1.43921 13
o
—c @14.2 @14.2
6,9-Dimethyltetra-
decane
C~(C)~C-C-C-C-(C)eC 103to 104 % [0.778720 |1.43482%
@ 1.5mm
7,8-D1(111:z:l:1ye1tetra- %‘TL —0.00071/°C.
(0° to 15°)
C-(C)~C-C-C-C—(C)¢C | «-30 ® |267.5 to 0.7923°
é 269.5° @14
268 to 2701 |0.8022°
140to 1450 | @0°

@ 10mm
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Name and Carbon Skeleton | M. P.,°C. % .,I;d;fn Dy nl Additional Data
2,6,7,11-Tetramethyl-
dodecane
C-C-(C)s-C-C-(C)s-C-C 103 to 108 %
@ 3mm
4,7-Di-n-propyldecane 0.7846 | 1.4376
C—C—C—E—C—C-C-(C)a 125 to 127 [0.784120 |1.4368 2
@18mm | 0.7887 1 |1.4450n
C)s (O 02 1093

@ 1.5mm
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(16) K. B. B. Sorabji, J. Chem. Soc. 47, 37, 1885.
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(23) H. Prophete, Compt. rend. 183, 609, 1926.
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(32) H. Suida and R. Planckh, Ber. 66B, 1445-54 1933.
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99 C"Hl.
Name and Carbon Skeleton |M. P.°C.| B:Fu°C. Dy 2 Additional Data
@ 760mm ¢ D
n-Heptadecane 22,0 (303 0.7767 |1.4360 |dD=—0.000681/°C.
@ 22° @ 25° (220 to 1000)
C-(Chs-C 20 to 288 to 0.7245* 1.4357 1
21 289 8.0 @ 99° @ 36.5°
20.5to |3032 0.7379 5 | 1.4360 13
22.52 20904029213 | @80.85°| @25°
211 @738mm |[0.7714 32 1.43583 7
21.8% 223 @ 30° @ 23.7°
21927 | @100mm |0.7749*
21971 |180to 189 ¢ @25°
2211 | @S0mm 0.77554 2
22,534 201.5 2 @22.5°
23810 @ 50mm 0.7777 4
186t0 189 ¢ | @22.5°
@ 30mm 0.7767 1.2
187.52 @22.5°
@ 30mm 0.7766 ¢
170 2 @22.5°
@ 155mm | 0.7764 2
17012 @22.5°
@ 13mm 0.7805 ¢
158t0163° | Di
@ 10mm
81@ 0mm?
n-Heptadecane (?)
(from sardine oil) 22 to
2251
(from petroleum) 288 to 2895 | 0.7986
188 to 189§
@ 50mm 0.8000 &
D3
(from sardine oil) 288 to 289 10
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° B.P,°C. D 20 e
Name and Carbon Skeleton (M. P.,°C. @ 760mm s ny Additional Data
n-Heptadecane
(Continued)
(from kerogen) 115t0120% [0.7839% |1.4377%
@ 1lmm Dz Ny tiaht
5,5-Di-n-butyloctane
Tetra-n-butylmethane 94t095.58 |076791 |1.434721
@ 12mm @23.3° | @233
c-c-Cc-C 0.76851 |1.43532 18
c-c-c-c-t{:—c-c-cvc @219 | @219
C-C-C-C
Heptadecane
of unknown structure 161.5¢ 0.794 ¢ 1.43763 ¢
(from phytol) @ 15mm @0°




101 CI1HI|
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(16) Motooki Matsui and Shingo Arakawa, Mem. Coll. Sci., Kyoto Imp. Univ., A 15, 189, 1932,
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(21) H. R. Henze and C. M. Blair, J. Am. Chem. Soc. 53, 3084, 1931.
(22) S. H. Bertram, Chem. Weekblad 33, 457-9, 1936.
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° B.P., °C D 20 e
Name and Carbon Skeleton (M. P.,°C. @ 760mm . ”p Additional Data
n-Octadecane 28,0 |308 0.’(/@72'870 l.gg'go %3= —0.0006744/°C.
(25° to 100°)
C-(C)-C Stable |[305t0307¢ |0.7288° |1.4344¢
form | 308 @99° @ 32°
25% 312103131 |0.7400 1 |1.4367%
27225 | 3405 @81.2° | @28°
Wto | 236 074117
281 @ 100mm @ 80.95
2732 214.5 3 0.7756:
2751 | @50mm | @42 )
27821 |180to 183 |O7685
27901 | @15mm @
1.0 0.77193
27.92 181.5 1. 35°
vire| @15mm | @
28 {u.ﬂ 1778 0.7720
@15mm | @352
28to 0.7790°*
2926 | 155to 1603% ™ 20
28011 | @5mm @s
B . 3
2001 |157to1sgm 07754
: @ 3mm @30
30 0.7766
Meta- @ 28°
stable 0.7768 =
form @ 28°
2742
27.61
n-Octadecane (?)
(from petroleum) 2010 300 to 301 1 |0.7830 1 |1.440 1
199 t0 200.5 19| DB
@ 50mm
(from petroleum wax) 27.01n 0.73471  [1.41331
@ 84° @ 84°
(from kerogen) 125t0 1303 |0.79163 |1.4423 %
@ 1mm @2s5° "atioht




103 C1Hys
Name and Carbon Skeleton |M. P.°C| B:Pu°C. D n Additional Data
[ ¥y PN @ 760mm n D ON
2-Methylheptadecane
C-C~(CheC 51 31112 0.78361 |1.44038 1
(|: 231.512 @15.6° | @15.6°
@100mm |0.783812 |1.43942 12
178513 @ 15° @ 13°
@ 15mm
103 1
@ 8mm
3,12-Diethyltetra- aD_ _ 0
decane o 0.000675/°C.
C-C-C-(C)s—C-C-C  |About |[170to 1713 |0.7924 3 |1.4473
e c —=30%| @18mm @15.2°
159 3¢
@4mm
151@ 2mm
Pristane 293 1.4412
(from fish oils) —11% |2962 0.78852 |1.4395%
292 20 1.4412 20
220 % 1.4419 %
@ 100mm @ 15°
187
@ 30mm
167 to 170
@15mm
158 =

@ 10mm
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Nome and Carbon Skeleton |M. P.°C 5T °C. | Dy g Additional Data
Octadecanes
of unknown structure 190 to 200 18
(from Lichen islandicus)
(from liver oil) 85to 86 %
@ vacuum

(1) P. C. Carey and J. C. Smith, J. Chem. Soc. 1933, 346.
(2) J. C. Smith, J. Chem. Soc. 1932, 737.
(3) F. Krafft, Ber. 15, 1687, 1882,
(4) P. Krafft and H. Weilandt, Ber. 29, 1323, 1896.
(5) P. A. Levene, C. J. West, and J. van der Scheer, J. Biol. Chem. 20, 524, 1915.
(6) J. v. Braun and W. Sobecki, Ber. 44, 1470, 1911.
(7) A. Gascard, Ann, chim. (9) 15, 332, 1921,
(8) M. V. Dover and W. A. Hensley, Ind. Eng. Chem. 27, 337, 1935.
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(13) J. P. Eykman, Verhandelingen Haarlem [3] 8, 441, 1919.
(14) A. Miller and W. B. Saville, J. Chem. Soc. 127, 599, 1925,
(15) E. Terres and W. Vollmer, Petroleum Z. 31, No. 19, 1, 1935.
(16) K. B. B. Sorabji, J. Chem. Soc. 47, 37, 1885.
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(18) R. Bdhme, Arch. Pharm. 241, 1, 1903.
(19) C. F. Mabery, J. Soc. Chem. Ind. 19, 502, 1900.
(20) Yoshiyuki Toyama and Tomotaro Tsuchiya, J. Soc. Chem. Ind., Japan, 38, Suppl. binding 254,
1935,
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(25) Yoshiyuki Toyama, Fettchem. Umschau 30, 181, 1923.
(26) 1. M. Heilbron and W. M. Owens, J. Chem. Soc. 1928, 942,
(27) A. Miiller, Proc. Roy. Soc. (London) A 127, 417, 1930.
(28) J. Gorniak and A. Szayna, Przemysl Chem. 18, 57, 1934.
(29) W. Schrauth, O. Schenck, and K. Stickdorn, Ber. 64, 1314, 1931.
(30) Motooki Matsui and Shingo Arakawa, Mem. Coll. Sci. Kyoto Imp. Univ., A 15, 189, 1932.
(31) J. W. McKinney, J. Am. Chem. Soc. 46, 968, 1924.
(32) H. R. Henze and C. M. Blair, J. Am. Chem. Soc. 53, 3084, 1931,
(33) M. Tsujimoto, Ind. Eng. Chem. 9, 1098, 1917.
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Name and Carbon Skeleton |M. P.°C| B-P.°C. D 2 Additional Data
me a 14 o« L0y Lo @ 760mm 4 D
n-Nonadecane 32 330 0.77;2; _d;g = —0.0006668/°C.
@ (30° to 100°)
C-(C)C 30t0 3193302 0.73232 |1.43351
31 3203 @99.3° | @38°
31.5to @750mm |0.745110 |1.43401°
32.512 | 248 @81.9° | @36°
31.8to @100mm |0.7720*
324 |226.51 @40°
3227908 | @ S0mm 0.7754 2
331 109@0mm¢ | @35°
111 @ Omm * |0.7766 1
@ 34.6°
0.7774
@ 32°
n-Nonadecane (?)
(from petroleum) 33t0345316¢ 0.7397¢ |1.4155¢
3149 [210to212% @84° @ 84°
@ 50mm
(from coal tar) 3318 328 16
@ 770mm
(from kerogen) 2717  |135t0 140 |0.7833 17 |1.4356V
@ lmm 1 oy tiohe

7-Isopropylhexadecane
C-(C)-C~(C)-C
~C

175t0 18511
@ 10mm
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°
Name and Carbon Skeleton |M. P.°C| & s | Dp ny Additional Data
Nonadecane
of unknown structure —51 148 to 150
(from sardine oil) @ 4mm

(1) P. Krafit and H. Weilandt, Ber. 29, 1323, 1896.
(2) P. Krafft, Ber. 15, 1704, 1882.
(3) E. Clemmensen, Ber. 46, 1841, 1913.
(4) F. Krafit, Ber. 40, 4779, 1907.
(5) C. F. Mabery, Am. Chem. J. 28, 181, 1902,
(6) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1927.
(7) A. Miiller and W, B. Saville, J. Chem. Soc. 127, 599, 1925.
(8) C. F. Mabery, J. Soc. Chem. Ind. 19, 502, 1900.
(9) D. E. Tsakalotos, Compt. rend. 143, 1235, 1906.
(10) J. F. Eykman, Rec. trav. chim. 15, 52, 1896.
(11) E. Spath, Monatsh. 34, 1965, 1913; Sitzb. Akad. Wiss. Wien, Math. Naturw. Klasse, Abt. IIb,
122, 1207, 1913.
(12) R. Schaal. Ber, 40, 4784, 1907.
(13) A. Miiller, Proc. Roy. Soc. (London) A 127, 417, 1930.
(14) Sei-ichi Ueno and Riichiro Yamasaki, J. Soc. Chem. Ind., Japan 33, Suppl. 451B, 1930.
(15) O. Kruber, Ber. 65, 1382, 1932.
(16) D. Vorlander and W. Selke, Z. physik. Chem. 129, 435, 1927,
(17) J. W. McKinney, J. Am. Chem. Soc. 46, 968, 1924.
(18) H. R. Henze and C. M. Blair, J. Am. Chem. Soc. 53, 3084, 1931.
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Name and Carbon Skeleton |M. P.,°C. Ié 'Il:idr:lfn Dy niy Additional Data
n-Eicosane 36.4 309.7 0.7777, . 1.43070 aéD _ —0.0006759/°C.
@36.4° @50 dt (36.4° to 100°)
C-(C)uC 35to 309.713 0.7110 =: 1.4325 "0 dn_ _ 0.0003939/°C.
35.64 | 2051820 @ 136 @46.8° |dt (45° to 85°)
36.47 @ 15mm 0.7363 1 1.4312%
36.4 g 1483 @99.2° | @41.3°
23] @ 0.6mm 0.7417 7 1.41737
363t0 | 604 @8 | @8
36.6¢ | @0.0001mm]|0.74871
36.715 @ 80.2°
37 1,1.,2% 0.7499 14
38 3.20.24 @719.3°
0.7502 14
@78.9°
0.7721 1¢
@45.6°
0.7738 1
@43.1°
0.7741 1
@42.9°
0.7762 %
@ 38.3°
0.7715¢
@36.7°
0.7776 %
@ 36.7°
0.77791
@ 36.7°
n-Eicosane (?)
(from kerogen) 32,08 220 0.7787% |1.4370%
(from rose wax) 36.5% @30mm @40° Bt
145 to 150
@ 1mm
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Name and Carbon Skeleton |M. P.,°C. g',};dt;fn Dy ny Additional Data

2-Methylnonadecane

C-C-(C)sC 18.3° 0.7876° | 1.44229°
& @181° | @18.1°

9-Methylnonadecane

C-(C)-C~(C)y=C 200 16
(l: @ 14mm

3-Ethyloctadecane 0.7948, |1.44632 %L ~0.0006609/°C.
@15 (0° to 100°)

C-C-C—~(C)i-C —35  |3418 074285 |1.4476% |9 _ _0.000290/°C.
ke 2048 @9 | @106 [#  (10°t016°)
@15mm  |0.7487°% |1.44618°
2028 @ 90° @ 15.5°
@12mm  [0.7553¢ '
®80°
0.76178
®70°
0.7684 5
@ 60°
0.7750°8
@ 50°
0.781738
@40°
0.7886 8
@30°
0.7951
0.7959 ¢
®15.5°
0.8018 2
®10°
0.8091°%
@0
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Name and Carbon Skeleton |M. P.,°C % 7P 66;% Dy ny Additional Data
2,6,11,15-Tetramethyl-
hexadecane,
“Di-tetrahydrogeranyl"’ 171.8t0172.6]0.7853 19 | 1.43821
' @1llmm®» | @25° @25°
C—(IJ-(C)r?-(C)rC-(C)rC-C
C C
Crocetane
Probably 2,6,11,15- 13518 0.8027 15 | 1.44937 1
Tetramethylhexadecane @0.5mm @ 19.8° @ 19.8°
Phytane 169.5 17 0.803 17.18
. @9.5mm @0°
Probably 170.5t0 170.7
Tetramethylhexadecane @ 9.6(:nm"
169.5 18
@9.5mm
Eicosane
of unknown structure 67.5 to
(from spinach) 68.5 %
69 k)
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(5) F. Krafft, Ber. 19, 2218, 1886,
(6) F. Krafft, Ber. 40, 4779, 1907.
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Name and Carbon Skeleton M. P.°C| B-.Fa'C- | Dy "3 Additional Data
n-Heneicosane  |40.4 0.7782, édﬂ- ~0.0006562/°C.
@404 t(40.4° to 100°
39.9to |215@15mm'|0.74001 |1.42401
C~(C)yC 40.27 (172t0172.516| @98.9° | @70°
401 @2.5mm 075221
40.3 to @80.9°
40.51 0.75571
40.4 13,8 @74.7°
40.58 0.7585 18
a1s @170°
0.7729 1
@49.5°
0.77787
@M.P.
0.77831
@40.4°

n-Heneicosane (?)

(from kerogen) 36.81 | 155t01601 |0.77771 |1.4363 1
@ lmm @ 50° @ 50°
(from coal) 391
(from rose wax) 40.51 |222t02231
@ 24mm
(from petroleum) 4041|2151 0.74585 | 1.4191%

4054 @ 15mm @ 84° @ 84°
40.8 % 230 to 2314
@ 50mm

340 to 345°




CHHC4 1 1 2

(1) F. Krafft, Ber. 15, 1718, 1882.
(2) F. Krafft and H. Weilandt, Ber. 29, 1323, 1896.
(3) S. Landa and R. Riedl, Collection Czechoslovak. Chem. Commun. 2, 520, 1930.
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(5) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1927.
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(13) F. Hofmann and P. Damm, Brennstoff-Chem. 4, 65, 1923.
(14) J. Read and A. C. P. Andrews, J. Soc. Chem. Ind. 39, 289T, 1920.
(15) J. W. McKinney, J. Am. Chem. Soc. 46, 968, 1924,
(16) J. Strating and H. J. Backer, Rec. trav. chim. 55, 903, 1936.
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(18) D. 8. McKittrick, H. J. Henriques, and H, S. Wolff, J. Inst. Petr. Tech. 23, 630, 1937.
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Name and Carbon Skeleton |M. P.,°C. % 71,66;% Dy ny Addstional Data
n-Docosane 44.4 0.7778, |1.43321 |d¢D_ o
et e
1.44181 :
Hp 44.4°| dnna -

C-(C)n—C 43.87 |3271 074221 |142015% | —0.0003864/°C
44 518,18 @ 768mm @99.2° nie (45° to 85°)
44.0to | 242@ 50mm ¥ 0.7548 ® 142749 dnng
14.5¢ 224518 @ 80.9° .,,n.o @t
44410 | @15mm  [0.7549: He ~0.0003939/°C.
44'5 ] 23012 @79.6° |1.42084 (45° to 85°)
47‘3 " @15mm |0.7560° ng

@78.85° | 42818
0.7665 © 8,85
@ 60° H
0.77609 | 1.43332°
@46.7° | "8
0-7@72: 4o 1440910
X nde?
0rmr6s |
@M.P.
0.7778 1
@M. P,
n-Docosane (?)
(from kerogen) 4001 |165t0 1701 |0.784419 |1.440019
@ 1Imm @ 50° ”z,“ﬂ.
(irom coal) 42.3t0 (224t0225 7
435" | @15mm
43 13
(from rose wax) 451 |245t0248 1
@ 30mm
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Name and Carbon Skeleton |M. P.,°C.

B.P.,°C.
@ 760mm

D

20
D

Additional Data

2,19-Dimethyleicosane

C‘C"(C)m-?—c 41
(]

4-n-Propylnonadecane

6.51

210to 211
@ 10mm

0.7496 ¢
@90°
0.7561 ¢
@ 80°
0.7626 ¢
@ 70°
0.7691 ¢
@ 60°
0.7757¢
@ 50°
0.7816 ¢
@41°

0.7971,

074411
@99°
0.8039 1
@ 30°
0.7968 ¢
@20°
0.8109 14
@0°

1.44855 14
@ 14.0°

9D _ _ 0.0006530/°C.

at
(41° to 90°)

4D _ _ 0.0006726/°C.

% (0°to 100°)
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CllHll 1 16
or| B.P.,°C. D 2 "
Name and Carbon Skeleton |M. P.,°C. @ 760mm r n3 Additional Data
- . . . dD
n-Tricosane 47.4 0 7@72;‘4" 1 éfgo-f S = —0.0006619/°C.
1.44228 (47.4° 10100°)
L
Hﬂ 47.4 éﬂ’_‘_
C-(C)u-C 46 1307 320.7¢8 0.7456 * 1.43410 1 dt 0.0003859/°C.
477 |234@15mm:| @98.8° | ng® (48° to 85°)
469to |190to 191 |0.7570* M
14v | @lsmm | @80 |1ARS0Y | dnme
47.2t0 |142.51 0.7577 1o e —0.0003936/°C.
47,58 @ O0mm @ 8.16° |1.4416710 (48° to 85°)
a7 077851 | ni"
% 41.7° || 42882 m
Q‘ ”ll.l
0.7788 10 e
@ 48.95°
0.7799°¢
@M.P.
n-Tricosane (?)
(from kerogen) 44.11 175t0 1801 |0.78581 |1.44101¢
@ Ilmm @ 50° L.
(from petroleum) 453 25810 260° |0.75134 |4 49174
4714 @ 50mm @ 84° @ 84°
48es | 256t0258¢ |0.7587¢
@40mm @ 80°
234@ 15mm*| 0.7641
@70°
0.7765 %
@ 60°
0.7705 ¢
@ 60°
(from coal tar) 461
(from coal) 47 234 to 235 1

@ 15mm
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° B.P,, °C. D 20 i3
Name and Carbon Skeleton |M. P.,°C, @ 760mm A ny Additional Data
n-Tricosane
(Continued)
(from fossil wax) 4718 ¢ 247w
@ 34mm
(from rose wax) 481 254 to 2551
@ 30mm

(from oil of geranium) |49 512
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Name and Carbon Skeleton {M. P.,°C. % 7P6(5;1€n DY ny Additional Data
n-Pentacosane 53.3
C~(C)ss=C 53.3 8.13.26 250 18
55.5t0 | @15mm
56¢
n-Pentacosane (?)
(from kerogen) 523  [195t02002 |0.7774% [1.4380%
@ 1mm @ 60° @ 60°
(from coal tar) 52.6to |254 8.2 1.43202 ¢
534 | @15mm @ 65°
53.5 to 1.42624 5
540 @ 80°
(from brown coal) 53.8 to 0.77852
542 @M.D.
(from paraffin wax) 53.310
53.477
(from birch bark) 53t054 1
(from petroleum) 53.31  [282t0284°% |0.7582°% |1.4244!
53.2 to @ 40mm @ 90° @ 84°
53.4% [280t0 2824 [0.7558!
53 to @ 50mm @84°
544 0.7648 3
54 3.2 @ 80°
54.3 to 0.7706
54.89 @70°
0.77718 3
@ 60°
(from tachardiacerin) 54 to

5514
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Name and Curbon Skeleton |M. P.°C & P D ¥ Additional Data
n-Pentacosane (?)
(Continued)
(from Utah crude tar) |54 1
(from beeswax) 54 to
54.51
Isopentacosane
(from cerebronic acid) 562
(structure unknown)
Pentacosanes
of unknown structure |49 ¢q
sl 11
53 to

54713
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Name and Carbon Skelston |M. P.°C| &Fs | Dy g Additional Data
n-Hexacosane |57 O.Z;Zgg % = —0.0006490/°C.
(90° to 160°)
C-(C)aC 5611 | 262@ 1Smme|0.7130%7 |1.42815°
56.410 |199° @158.3°| @80°
56.619 | @04mm | 0.7190Y | 1.42774¢
56.5 6,10 @149 2°| @ 80°
56.61 0730517 |1.43353°¢
56.8 to @131.1°| @65°
57¢ 0.7370%7 |1.43332°¢
57 @121.8°| @65°
0.7440 7
58.0 1 @ 111°
59 to
605 0.7495 17
@102.2°
0.7560 7
@91.7°
0.7787
@M.P.

n-Hexacosane (?)

(from olive oil) 51.8%
(from kerogen) 5492 [205t0210™ |0.78152 |1.4408%
@ tmm @ 60° " Gaytight
(from fossil wax) 55 to 2801

561 @ 32mm

(from coal) 55.2to |262to 26318
56.2% | @15mm
(from rose wax) 5612 272 to 27512
@ 30mm
(from supa‘oil) 564 to

56.6 10
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Name and Carbon Skeleton |M. P.°C| 8 Fes"C: Dy g Additional Data
n-Hexacosane (?)
(Continued)
(from petroleum) 55to 292t0294% |0.76063 |1.42577
562 @ 50mm @ 90° 1.42557
56.47 294102963 |0.75807
55.77 @ 40mm @ 84°
56.72 |265t0270° |(0.77198
588 @ 30mm @ 80°
739 258 to 260 2 | 0.7671 3
@ 15mm @ 80°
0.7779 8
@70°
0.77423
@ 70°
0.7843 8
@ 60°
0.7805 3
@ 60°
(from coal tar) 57.5%
(from a plant) 64 2
(from paraffin) 26814
@ 15mm
Cerane
(from ceryl alcohol) 618 207 8
@ 0.7mm
13-Methylpentacosane
Mecthyldilaurylmethane |28.8 to 0.7720* | 1.4308
29 @70° @ 170°
C_(c)ll—cl:'—(c)ll—c 29 27
C
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CIYHl.

B. P, °C.

Name and Carbon Skeleton \M. P.°C G 766mm by "3 Additional Data
n-Heptacosane |60 07778, 4P - —0.0006151/°C.
@ (60° to 100°)
C-(C)s—C 59¢ 27018 0.7528 'o 1.42873 s i’l= —0.000383/°C.
50 to @ 15mm @ 100 @ 80 dt (65° to 80°)
59.118 [269t0270¢ |0.7545! 1.43453 ¢
59.43 @ 15Smm @ 99° @ 65°
59.5 1,5.8.9 0.7730°¢ | 1.43442°¢
s0.5 @65° | @65°
0.77961
18
61 @59.5°
liq.
0.7789 3
@M.P.
liquid
0.9169 ¢
@ 25°
solid
n-Heptacosane (?)
(from oil of cloves) 53 to
54
(from coal) 57.3to [268t0270%
59 23 @ 15mm
(from a plant) 58 to
59 12
(from apples) 59.0 to
59.1 v
(from beeswax) 59.2
59.5 2
(from carnauba wax) 59 to
59.5 1
(from petroleum) 57.97 0.76097 |1.42697
59.17 @ 84° @ 84°
0.76007 |1.42637
@ 84° @ 84°
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Name and Carbon Skeleton [ M. P.°C| & Fa C. | Dy n Additional Data
n-Heptacosane (?)
(Continued)
(from rose wax) 59.51
(from Ghedda wax) 59 to
59.5%
(from crude oil) 60.5 to
60.8 10
(from Utah crude tar) 6018
(from Chinese wax) 61t0 628
(from sugar beet) 61.5 to 1.4382 13
63.513 @173°
(from pine) 270w 0.7729 10
@ 12mm @70°
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(23) F. Hofmann and P. Damm, Brennstoff-Chem. 4, 65, 1923.
(24) A. Lipp and E. Casimir, J. prakt. Chem. [2] 99, 256, 1919.
(25) D. Perry, J. Am. Chem. Soc. 54, 2918-20, 1932.
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Name and Carbon Skeleton |M. P.,°C| B-ET-°C. Dy ny Additional Dat
v dy Ve @ 760mm 4 D 210N a
n-Octacosane 61.6 o.ggf 6 l.«ggzooo gd% = —0.000392/°C.
: * (65° to 80°)
C-(C)nC 59.42 2787 0.7614* | 1.4270°
601 @ 15mm @84° @84°
61.59 |224° 0.7792¢ [1.429467
61.6¢ @ 1.lmm @ 61.6° @ 80°
621|205 1.429717
64 to @ 0.2mm @ 80°
658 1.435537
@ 65°
1.435397
@ 65°
n-Octacosane (?)
(from petroleum) 60 38 310to 3123 10.7637 2
6151 @ S0mm @ 90°
316t0 3185 {0.7704 3
@ 40mm @ 80°
272t0274 | 0.7769 ¢
@ 15mm @ 10°
286 10
@ 15mm
(from silk cocoons) 6211
(from a plant) 70 12
(from coal tar) 6213
(from paraffin) 286 10

@ 15mm
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Name and Carbon Skeleton |M. P.,°C (% 71;6;(;;1 Dy ny Additional Data
10-n-Nonyl-n-No-
nadecane
C—(C)s—C—(C)s-C —6to [232.5t02331/0.77707 |1.4325v7
—~5.514 @3mm @ 10° @ 70°
(Cls
_5.5 7

(1) K. Zieler, F. Dersch, and H. Wollthan, Ann. 511, 13-44, 1934.
(2) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1927.
(3) C. F. Mabery, Am. Chem. J. 28, 195, 1902,
(4) F. Krafft, Ber. 40, 4783, 1907.
(5) C. F. Mabery, Am. Chem. J. 33, 289, 1905,
(6) Menozzi and Moreschi, Atti. accad. Lincei, 17T, 100, 1908.
(7) W. Gluud, Ber. 52, 1040, 1919,
(8) P. A. Levene, C. J. West, and J. van der Scheer, J. Biol. Chem. 20, 529, 1915. .
(9) S. H. Piper, A. C. Chibnall, S. J. Hopkins, J. A. B. Smith, and E. F. Williams, Biochem. J. 25,
2072, 1932,
(10) F. Francis and N. E. Wood, J. Chem. Soc. 129, 1420, 1926.
(11) D. Ongaro, Ann. chim. applicata 23, 567, 1933.
(12) H. Vogl, Monatsh. 44, 19, 1923.
(13) E. Fromm and H. Eckard, Ber. 56, 948, 1923.
(14) T. H. Easterfield and N. McClelland, J. Soc. Chem. Ind. 42, 936, 1923.
(15) J. Strating and H. J. Backer, Rec. trav. chim. 55, 903, 1936.
(16) D. Perry, J. Am. Chem. Soc. 54, 2918-2920, 1932.
(17) D. 8. McKittrick, H. J. Henriques, and H. I. Wolff, J. Inst. Petr. Tech. 23, 630, 1937.
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Name and Curbon Skeleton |M. P.°C| B:Pu°C. Dy 3 Additional Data
ame arbon Skeleton |M. P.,°C.| @' 760mm f D
n-Nonacosane 64 ¢ 0.000386/°C
5 . 3
(65° to 85°)
C-(C)aC 62to [286% 0.7797% | 1.43061 %
62.5% | @15mm @63.8° | @80°
63.4 to 1.43640 2
63.6 @ 65°
63.5
63.9!
64°
64.4 7
n-Nonacosane (?)
(from petroleum) 62 to 346103482 [0.7644% |1.4286°
63 2 @ 40mm @ 84° @ 84°
62,35 280t0 2822 [0.7642°
63.16 @ 15mm @ 84°
64 20
64.0 2
(from coal tar) 63.53 2863 1.43061 3
@ 15mm @80°
1.436403
@ 65°
(from gum myrrh) 62 to 0.7790 8 1.43618
638 @ 65° @ 65°
(from cabbage leaves) 62.7 to
62.87
(from Haschisch) 63 °
(from oils of Tetrademia |64 1
glabrata)
(from apples) 634 to
63.61¢

65.1 10
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Name and Carbon Skeleton | M. P.,°C. gj Bic D n Additional Data

n-Nonacosane (?)

(Continued)
(from lignin) 67 to
68 12
(from supa oil) 64 to
65 13
(from beeswax) 63.51

(from pollen of corn) 63.5 to
64 21

(from paraffin) 293.5 to 296.5
@ 15mm 18

(1) F. Krafft, Ber. 40, 4783, 1907.
(2) C. F. Mabery, Am. Chem. J. 33, 289, 1905.
(3) W. Gluud, Ber. 52, 1040, 1919.
(4) A. C. Chapman, J. Chem. Soc. 111, 67, 1917; 113, 459, 1918.
(5) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1927.
(6) A. Muller, Proc. Roy. Soc. (London) A 127, 417, 1930.
(7) H. J. Channon and A. C. Chibnall, Biochem. J. 23, 168, 1929.
(8) F. Trost and B. Doro, Ann. chim. applicata 25, 227, 1935.
(9) R. S. Cahn, J. Chem. Soc. 1931, 630.
(10) K. S. Markley, S. B. Hendricks, and C. E. Sando, J. Biol. Chem. 98, 103, 1932.
(11) M. Adams and G. R. Adams, J. Am. Chem. Soc. 56, 991, 1934.
(12) M. Phillips and M. J. Goss, Ind. Eng. Chem. 24, 1436, 1932.
(13) A. Muller, Proc. Roy. Soc. (London) A 120, 437, 1928,
(14) S. H. Piper, A. C. Chibnall, S. J. Hopkins, A. Pollard, J. A. B. Smith, and E. F. Williams, Bio-
chem. J. 25, 2072, 1932.
(15) F. Francis and N. E. Wood, J. Chem. Soc. 129, 1420, 1926.
(16) A. C. Chibnall, S. H. Piper, A. Pollard, J. A. B. Smith, and E. F. Williams, Biochem. J. 25,
2095, 1931.
(17) A. Miller, Proc. Roy. Soc. (London) A 138, 514, 1932,
(18) A. C. Chapman, J. Chem. Soc., 123, 769, 1923.
(19) A. Gascard and G. Damoy, Compt. rend. 177, 1442, 1923,
(20) C. F. Mabery, J. Am. Chem. Soc. 39, 2015, 1917,
(21) R. J. Anderson, J. Biol. Chem. 55, 611, 1923.
(22) T. H. Easterfield and N. McClelland, J. Soc. Chem. Ind. 42, 936, 1923.
(23) C. E. Sando, K. S. Markley, and M. B. Matlack, J. Biol. chem. 114, 39-45, 1936.
(25) D. Perry, J. Am. Chem. Soc. 54, 2918-2920, 1932,
(26) C. F. Mabery, Am. Chem. J. 28, 195, 1902,
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Name and Carbon Skeleton |M. P.,°C. % 71366;13 Dy ny Additional Data
n-Hentriacontane 68.4 %IT) = —0.0006035/°C.
(68.4° to 100°)
C-(C)»—C 67.6to |302@ 15mm?|0.7619 ?
67.8" | 190@ Omm* | @98.8°
68 to 193.53 0.7730 2
6971 | @Omm @ 80.8°
68.12 0.7808 *
68.4 311 @ 68.1°
69 8.8 0.7799
@ 68.4°

n-Hentriacontane (?)

(from petroleum) 65.3°% |316to318¢ |0.76775 |1.4297°%
65.95 @ 50mm @ 84° @84°
6642 | 299t0303% |0.7660° |1.4300°
67.8 to @ 15mm @ 84° @ 84°

68.22 | 200 to 2051 |0.7997 ¢
@ 0.0lmm | DY

(from apricots) 68 13

(from mentha piperita) |69 to
69.5 18

(from Ghedda wax) 68 to
68.5 %

(from myricyl iodide) |69 2

(from beeswax) 68.4 to
69 2
(from silk) 68 %
(from spinach) 68 to
68.5 v

(from pine) 68.512
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Name and Carbon Skeleton |M. P.,°C. g fédx;fn Dy ny Additional Data
n-Hentriacontane (?)
(Continued)
(from a plant) 67 to
69 1415
68 °
68 to
69 19
68 to
69.5 %

(1) P. Kraft and H. Weilandt, Ber. 29, 1323, 1896.
(2) F. Krafft, Ber. 15, 1714, 1882.
(3) P. Krafft, Ber. 40. 4783, 1907.
(4) C. F. Mabery, Am. Chem. J. 33, 281, 1905.
(5) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1927,
(6) A. Gascard, Ann. chim. [9] 15, 332, 1921.
(7) A. Maller, Proc. Roy. Soc. (London) A 120, 437, 1928.
(8) A. Muller and W. B. Saville, J. Chem. Soc. 127, 599-603, 1925.
(9) R. R. Agarwal and S. Dutt, Current Sci. 3, 250-1, 1934.
(10) S. H. Piper, A. C. Chibnall, S. J. Hopkins, A. Pollard, J. A. B. Smith, and E. F. Williams, Bio-
chem. J. 25, 2072, 1932.
(11) A. Muller, Proc. Roy. Soc. (London) A 138, 514, 1932.
(12) Pr. Balas, Casopis Ceskoslovenského Lékarnictva 7, 320, 1927.
(13) H. Brockman, Z. physiol, Chem. 216, 45, 1933.
(14) D. N. Majumdar and P. C. Guha, J. Indian Inst. Sci., Ser. A., 16, 29, 1933.
(15) L. Schmid and W. Rumpel, Monatsh 60, 8, 1932.
(16) R. Pummerer and H. Kranz, Ber. 62, 2620, 1929.
(17) Edith Clenshaw and Ida Smedley-Maclean, Biochem. J. 23, 107, 1929.
(18) H. A. Braun, Am, J. Pharm. 102, 202, 1930.
(19) M. C. Tummin Katti and V. P. Shintre, Arch. Pharm. 268, 314, 1930,
(20) Oku-Masami, Bull. Agricult. Chem. Soc. Japan 4, 123, 1929,
(21) R. Kuhn, A. Winterstein, and E. Lederer, Z. physiol. Chem. 197, 141, 1931,
(22) A. Gascard and G. Damoy, Compt. rend. 177, 1442, 1923.
(23) A. Gascard, Compt. rend. 170, 886, 1920.
(24) C. F. Mabery, J. Am. Chem. Soc. 39, 2015, 1917.
(25) M. C. Hart and F. W. Heyl, J. Am. Chem. Soc. 38, 2805, 1916.
(26) A. Lipp and E. Casimer, J. prakt. Chem. [2] 99, 256, 1919,
(27) T. H. Easterfield and N. McClelland, J. Soc. Chem. Ind. 42, 936, 1923.
(28) D. Perry, J. Am. Chem. Soc. 54, 2918-2920, 1932,
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Neme and Carbon Skeleton |M. P.°C| BFs G| Dp "y Additional Data

n-Tritriacontane 71.6

C-(C)n-C 71.136 | 3287 0.7801*
71.512 @ 15mm @71.8°
71.81
7210

n-Tritriacontane (?)

(from paraffin wax) 69.4 2 0.7706 * 1.4323*
71.08 @ 84° @ 84°
71.18 0.76952 |1.43162
@ 84° @ 84°
(from Hypericum 639
perforatum L.)
16-Ethylhentriacontane
dD o
(©)uC~(Cs 1410184 0.7934 ¢ @ ‘°gg‘3°;“;o?;
@ 66°
_C 32 1n
0.8214 ¢
@ 22.5°

(1) F. Krafft, Ber. 40, 4783, 1907.
(2) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1927.
(3) G. S. Parks, H. M. Huffman, and S. B. Thomas, J. Am. Chem. Soc. 52, 1032, 1930.
(4) H. Suida and R. Planckh, Ber. 66, 1445, 1933.
(5) G. S. Parks and H. M. Huffman, Ind. Eng. Chem. 23, 1138, 1931.
(6) G. S. Parks and S. S. Todd, Ind. Eng. Chem. 21, 1235, 1929,
(7) F. Prancis and N. E. Wood, J. Chem. Soc. 129, 1420, 1926.
(8) M. E. Spaght, S. B. Thomas, and G. S. Parks, J. Phys. Chem. 36, 882, 1932.
(9) J. Zellner and Z. Porodko, Arch. Pharm. 263, 161, 1925.
(10) D. Vorlander and W. Selke, Z. physik. Chem. 129, 435, 1927.
(11) H. Staudinger and F. Staiger, Ber. 68, 707, 1935.
(12) N. Titow, Brennstoff-Chem. 13, 266, 1932.
(13) D. Perry, J. Am, Chem. Soc. 54, 2918-2920, 1932.
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0| B.P.,°C. D2 20 L.
Name and Carbon Skeleton (M. P.,°C. @ 760mm 4 “p Additional Data
n-Tetratriacontane |73 0.7806
@73°
C-(C)-C 72.48 336@ 15Smm*?} 0.8073 14
72.5to |255@1mm* | @80°
72.8% | 215@Omm* |0.7806°?
72.6 to @73°
72.812
72.81
7291
732
73.288
7351
76 to
76.54
n-Tetratriacontane (?)
(from paraffin) 72.37 077157 | 1.43297
@ 84° @ 84°
0.7706 7 1.43237
@ 84° @ 84°
(from petroleum) 71t0 72 % 366 to 368 * | 0.8009
@ 50mm Dy
(from oleander) 7013

(from brown coal tar)

7318
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(1) J. Petersen, Z. Elektrochem. 12, 144, 1906.
(2) P. Krafft, Ber. 40, 4783, 1907.
(3) C. F. Mabery, Am. Chem. J. 33, 284, 1905.
(4) P. A. Levene, C. J. West, and J. van der Scheer, J. Biol. Chem. 20, 531, 1915.
(5) A. Gascard, Compt. rend. 153, 1486, 1911.
(6) A. Gascard, Ann. chim. [9] 15, 332, 1921.
(7) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1927.
(8) W. E. Garner, Katherine Van Bibber, and Annie M. King, J. Chem. Soc. 1931, 1533.
(9) F. Francis and N. E. Wood, J. Chem. Soc. 129, 1420, 1926.
(10) S. H. Piper, A. C. Chibnall, S. J. Hopkins, A. Pollard, J. A. B. Smith, and E. F. Williams, Bio-
chem, J. 25, 2072, 1932.
(11) A. Muller, Proc. Roy. Soc. (London) A138, 514, 1932.
(12) A. C. Chibnall, A. L. Latner, E. F. Williams, and C. A. Ayre, Biochem. J. 28, 313, 1934.
(13) H. Tauber and J. Zellner, Arch. Pharm. 264, 689, 1926.
(14) A. Pictet and J. Potok, Helv. Chem. Acta 2, 501, 1919,
(15) E. Fromm and H. Eckard, Ber. 56, 948, 1923.
(16) D. Perry, J. Am. Chem. Soc. 54, 2918-2920, 1932.
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Name and Carbon Skeleton |M. P.,°C. % 7P6dr:1€n DY ny Additional Data
n-Pentatriacontane |74.6 0.7814 4D _ _ 0.000613 /°C.
@74.6° % (74.6° to 100°)
C-(C)uC 734514 |331@ 15mm 2 0.7664 *
74178 [222@0mm?! | @99.2°
74.4 to 0.7775*
74.6 10 @ 80.8°
74.6 12 0.7816 2
74.72 @ 74.5°
0.78131
@ 74°
n-Pentatriacontane (?)
(from petroleum) 769 380t0384° |0.8052°%
@ 50mm D
(from paraffin) 73.6 to 0.7728¢ ]1.4334 ¢
73.9¢ @84° @ 84°
0.7727¢ 1.4333¢
@ 84° @ 84°
(from the cotton plant) |751
(from Agave rigida) 70 to
7213
(from bitumen) 75 to
76 15
16-Butylhentriacontane 9D 0.000648/°C
& (20°10 70%)
(C)u—C~(Clus 239 0.7913: 1.4408° an o 0.000380/°C.
(©). @70 @70 dt (20° to 70°)
0.8263° |1.4602°¢
@16° @19°
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(1) F. Krafft, Ber. 40, 4779, 1907.
(2) F. Krafft, Ber. 15, 1715, 1882.
(3) C. F. Mabery, Am. Chem. J. 33, 284, 1905.
(4) E. Clemmensen, Ber. 46, 1842, 1913.
(5) T. H. Easterfield and C. M. Taylor, J. Chem. Soc. 99, 2305, 1911.
(6) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1927,
(7) W. E. Garner, Katherine Van Bibber, and Annie M. King, J. Chem. Soc. 1931, 1533.
(8) A. Muller and W. B. Saville, J. Chem. Soc. 127, 599, 1925.
(9) H. Suida and R. Planckh, Ber. 66, 1445, 1933.
(10) S. H. Piper, A. C. Chibnall, S. J. Hopkins, A. Pollard, J. A. B. Smith, and E. F. Williams, Bio-
chem. J. 25, 2072, 1932.
(11) F. B. Power and V. K. Chesnut, J. Am. Chem. Soc. 48, 2721, 1926.
(12) Ad. Griin, E. Ulbrick, and F. Krezil, Z. angew. Chem. 39, 421, 1926.
(13) V. H. Legg and R. V. Wheeler, J. Chem, Soc. 1929, 2444,
(14) H. Staudinger and F. Staiger, Ber, 68, 707, 1935.
(15) N. Titow, Brennstoff-Chem. 13, 266, 1932.
(16) D. Perry, J. Am. Chem. Soc. 54, 2918-2920, 1932.
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Name and Carbon Sheleton |M. P.°C| &g O | D "y Additional Data
n-Hexatriacontane |76
C-(C)aerC 754 265@ Ilmm* |0.7819!

75.7to | 230 to 240 @75°
75.9¢ | @0.02mm*

76127 1230@ 0mm!

76.52
78.54
n-Hexatriacontane (?)
(from paraffin) 74.8 to 0.7741¢ | 1.4342¢
75.6¢ @ 84° @ 84°
0.7739¢ |1.4339°
@ 84° @ 84°

(1) F. Krafft, Ber. 40, 4783, 1907.

(2) A. Gascard, Compt. rend. 153, 1486, 1911.

(3) Oskerko, J. Russ, Phys. Chem, Soc. 46, 414, 1014,

(4) P. A. Levene, C. J. West, and J. van der Scheer, J. Biol. Chem. 20, 531, 1915.

(5) K. Ziegler, F. Dersch, and H. Wollthan, Ann. 511, 13, 1934.

(6) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1027.

(7) A. Gascard, Ann, chim. [9] 15, 332, 1921.

(8) S. H. Piper, A. C. Chibnall, S. J. Hopkins, A. Pollard, J. A. B. Smith, and E. F. Williams, Bio-
chem. J. 25, 2072, 1932.

(9) D. Perry, J. Am. Chem. Soc. 54, 2918-2920, 1932,
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Name and Carbon Skeleton |M. P.,°C. g 7P66!:1fn Dy n3 Additional Data
n-Heptatriacontane (?)
(from paraffin) 76.21 0.77531 | 1.43471
76.41 @84° @84°
0.77431 1.43451
@ 84° @84°
18-Ethylpentatriacon-
tane
C~(C)1—C~(C)i—C 20to 21 [260t0 265¢ |0.773¢ 1.4348¢
| . @0.5mm | @100° | @90°
c-C
27 to 28
(after
stand-
ing)*
3912
395¢
C“Hﬂ
n-Octatriacontane
C-(C)wC 79.3¢ 0.7688¢ |1.4326¢
@100° | @90°
n-Octatriacontane (?) .
Octatriacontanes:
(from paraffin) 7711 (8, 964, 747, 474, 595
721 0.7759* |143511 | Structural Isomers
1945 @8> | @ss | posible)
’ 0.77571 | 1.4349!
@ 84° @ 84°

0.961 8
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Name and Carbon Skeleton | M. P.,°C. g Fic Dy i Additional Data
18-n-Propylpentatria-
contane
C-(C)u-C-(C)is—C 6458 0.781¢ 1.4376¢
é-c-c @100° | @90°
CIDH!(I
n-Nonatriacontane (?) Nonatriacontanes:
(23,647,478,933,969
(from paraffin) 78.81 0.77711  |1.4359? structural isomers
79.01 @84° @ 84° possible 2)
1.43581
@84°

(1) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1927.

(2) H. Staudinger and F. Staiger, Ber. 68, 707, 1935.

(3) D. Perry, J. Am. Chem. Soc. 54, 2918-2920, 1932.

(4) H. Staudinger and W. Kern, Ber. 66, 373-8, 1933,

(5) J. Morozewicz, Anz."Akad. Wiss. Krakov. 1908, 1067.

(6) M. Pogacnik, “Isostructure of Ceresin Hydrocarbons,” discussion quoted in K. Miiller and F.
Pilat, J. Inst. Petr. Tech. 21, 887, 1935.
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° B. P, °C. D2 n2o Additional Data
Name and Carbon Skeleton |M. P.,°C. @ 760mm n D itional
n-Tetracontane
C-(C)wC 80.5to |150*
811 | @0.00001mm|
n-Tetracontane (7)
(from paraffin) 80.3 2 0.77852 | 1.4365?
80.52 @84°  |1.4363
0.7780 2
@ 84°
2,6,10,14,19,23,27,31-
Octamethyldotria-
contane
(from phytol) 240t0242° |0.824¢ [1.45904
@0.3mm @18° @ 18°
212t0 2144
@ 0.02mm
Perhydrolycopin
(probably 2,6,10,14,19,23, 238t02404 |0.8211° |1.458373
27,31:octamethy1- @0.3mm @18° @ 18°
dotriacontane) 22t0214¢ [0.822¢ |1.4584+
@0.02mm | @18° @18°

(1) W. H. Carothers, J. W. Hill, J. E. Kirby, and R. A. Jacobson, J. Am. Chem. Soc. 52, 5279, 1930.
(2) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1927,
(3) P. Karrer, A. Helfenstein, and Rose Widmer, Helv. Chim. Acta 11, 1201, 1928,

(4) P. Karrer, A. Helfenstein, B. Pieper, and A. Wettstein, Helv, Chim. Acta 14, 435, 1931.
(5) H. R. Henze and C. M. Blair, J. Am. Chem. Soc. 53, 3084, 1931.
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Name and Carbon Skeleton | M. P.°C| B Fa'C. | Dy 3 Additional Data
n-Hentetracontane (?)
(from paraffin) 80.71 0.77841 1.4366
82.51 @8 | @84
1.43721
@ 84°
C‘!HIB
n-Dotetracontane (?)
(from paraffin) 82,91 0.7803 * 1.43751
@84° @84°
CuH
n-Tritetracontane (?)
(from paraffin) 83.31 0.78101 1.43781
83.81 @8 | @8
14379
@ 84°
C(AHW
n-Tetratetracontane
C-(C)aC 86.42
C“HDi
n-Pentatetracontane (?)

(from rubber)

350@ lmm ?
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Name and Carbon Skeleton |M. P.°C.| B:Eu °C. Dy ny Additional Data
T ™ @ 760mm ‘ b
4,8,13,17,22,26,31,35-
Octamethyloctatria-
contane
(Dibixane) 270t0 2754 [0.8287¢ |1.46265¢
@ 0.2mm @ 20.9° @ 20.9°
255 to 260 ¢
@ 0.08mm
C.Hy
16-Pentadecyldotria-
contane
16-Cetylhentriacontane
(C)15~C—(C)e 45.5 to 1.4450 %
46 @ 66°

(C) 15

(1) C. C. Buchler and G. D. Graves, Ind. Eng. Chem. 19, 718, 1927,
(2) A. Maller, Proc. Roy. Soc. (London) A138, 514, 1932,

(3) R. Pummerer and A. Koch, Ann. 438, 294, 1924,
(4) P. Karrer, M. Stoll, and P. Stevens, Helv. Chim. Acta 14, 1194-1204, 1931.

(5) H. Suida and R. Planckh, Ber. 66, 1445, 1933,
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CiH i 158
Name and Carbon Skeleton |M. P.°C.| B: P C. Dy g Additional D
-P.°C @ 760mm A D itional Data
19,34-Diethyldopenta-
contane
Cis—C-(C)1e-C~(C)1s 26¢
c-C C-C
COOHIH
n-Hexacontane Hexacontanes:
(22,158,734,535,770,
C-(C)s-C 98.5to |250! 0.7203 5 411,074,184  struc-
99.31 @ @ 190.6° tural isomers pos-
0.00001mm | 7244 5 sible °)
178.8°
0?3 iLs 4P - —0.0003491°C.
'@; 159.9° (115° to 195°)
0.7335%
@ 153.15°
0.7417%
@ 129.5°
0.7465 ¢
@115.4°
CMHIM
n-Dohexacontane
Dimyricyl 100.5 2
101 to
C-(C)a—C 1023
101 to

102 ¢




159 CoHso
Name and Carbon Skeleton |M. P.,°C. 571;0';5‘1 Dy ny Additional Data
n-Tetrahexacontane
Dilacceryl
C~(CleC 1022
CCOHIN
n-Hexahexacontane Impure 7
C-(C)e-C 103.67
CO‘IHISG
n-Heptahexacontane Impure 7
C—(C)ss—C 104.17

(1) W. H. Carothers, J. W. Hill, J. E. Kirby, and R. A. Jacobson, J. Am, Chem. Soc. 52, 5279, 1930.
(2) A. Gascard, Ann. chim. [9] 15, 332, 1921.
(3) K. Struve, Ann. 362, 123, 1908.
(4) C. Hell and C. Hagele, Ber. 22, 504, 1889.
(5) R. Schenck and M. Kintzinger, Rec. trav. chim. 42, 759, 1923.

(6) D. Perry, J. Am. Chem. Soc. 54, 2918-2920, 1932.

(7) F. Francis, A. M. King, and J. A. V. Willis, J. Chem. Soc. 1937, 999-1004.
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Name and Carbon Skeleton |M. P.°C| & Fa'C- | Dy g Additional Data
n-Heptacontane
C-(C)s—C 105to  |300!
1055'| @
0.00001mm
CoHino
2,5,9,13,17,24,28,32,36,
41,45,49,53,60,64,68,72,
75-Octadecamethyl-
hexaheptacontane
3302
@ 0.04mm

(1) W. H. Carothers, J. W. Hill, J. E. Kirby, and R. A. Jacobson, J. Am. Chem, Soc. 52, 5279, 1030
(2) P. Karrer, M. Stoll, and P. Stevens, Helv. Chim Acta 14, 1104, 1031, T

(3) P. Fischer and H. Tropsch, Ber. 60, 1330, 1927,

(&) D. Perry, J. Am. Chem. Soc. 54, 2918-2920, 1032.



III. PHYSICAL CONSTANTS OF ALKENES OR OLEFINS

Alkenes or Monoolefins
Alkadienes or Diolefins
Alkatrienes or Triolefins
Alkatetraenes or Tetraolefins
Alkapentaenes or Pentaolefins

SR A

Alkahexaenes or Hexaolefins



C;H, Alkenes or Monoolefins 162
Name and Carbon Skeleton | M. P.,°C. g- Farc D s Additional Data
Ethene -169.44| —102.4 | 0.6104, 10g10 Patm
@ _ —995.30018
—102.4° T
cC +8.7083545
—183% | _101.47 0.21597 % | 1.363212 | —0.025907196T
ca. @800mm | @9.5° | @ —100°] +0.00006380597T*
—181.4 1 —103.9¢ 0.3351 —(2):30000005603635
—169.448 @767.5mm | @ 8°
—169.4 4 —105.4°  (0.28726 (Oftsrf)t" 48.162
—169.00% —105 ¢ @1.98° (T=4°C+273.09)1
—16917 | —104.3¢ 0.30342 15
—1o41 @6.50° 20— —0.002033
—103.9234 |0-306° (14-0.002859¢)/°C.
@6.2° (—150° to —70°)
—103.55 2
—103.50n | %361}
@ 6°
—102.57% 1 6 30840
—102.451 @5.84°
~102.47 0.3325
—102 to @4.3°
—103%®  |0.3861
—10012 @3°
—~102.7 1 0.353 8
@7569mm | @—3.7°
—102.651 0.37721 18
@756.9mm | @ —7.70°
—102.67 0'238818 ®
_(?07 3sgmm ~10.93°
@ 750mm 0'2; 855
—102.91 —14.18°
@744.3mm | 413131
—110.33 15 @
@508mm | _19.205°
—12616 0.4148
@ 107mm @ —21°
—129.21 | 0.42655 1
@100mm | @
—132.223 —24.33°
@100mm | 0.45610 1
—150.4 16 @
@ 9.8mm —37.13°
—154.813 0.21@7822 5
@9mm —48.15°
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C.H,

Name and Carbon Skeleton M. P.,°C

B. P, °C.
@ 760mm

D

20
%p

Additional Data

Ethene—(Continued)

0.50588 15

@
63.41°

0.5172 1

@
—69.45°
0.5247

@
—74.2°

0.5400 4

@
—84.05°

0.5482 14

@
—89.4°
0.5559

@
—94.3°
0.5630 ¢

@
—99.05°

0.5631 13

@
—99.4°

0.56740 1

@
—103.01°
0.5657 13

@
—103.3°
0.5696 14

@
—103.7°
0.5699 *

@
—103.9°
0.5669 1
@
—105.0°

0.5710°

@
—105.4°




C.H,

Name and Carbon Skeleton |M. P.,°C.

DY

20
#p

Additional Data

Ethené—(C ontinued)

0.5674 12

@
—105.9°
0.5696 13

@
—107.7°
0.5762 4

@
—108.7°
0.5752 13

@
—114.2°
0.58380 1

@
—114.69°
0.60449 1o

@
—129.90°
0.62465 *

@

—145.07°
0.6585°

@ —169°
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(1) M. L. Bleekrode, Rec. trav. chim. 4, 77, 1885.
(2) G. A. Burrell and I. W. Robertson, J. Am. Chem. Soc. 37, 1893, 1915,
(3) G. A. Burrell and I. W. Robertson, U. S. Bureau of Mines, Tech. Paper 142, 1916.
(4) L. Cailletet, Compt. rend. 94, 1224, 1882.
(5) L. Cailletet and Mathias, Compt. rend. 102, 1207, 1886.
(6) E. Cardoso and E. Arni, J. chim. phys. 10, 504, 1912.
(7) M. A. Hunter, J. Phys. Chem. 10, 330, 1906.
(8) G. B. Kistiakowsky, H. Romeyn, Jr., J. R. Ruhoff, H. A. Smith, and W. E. Vaughan, J. Am.
Chem. Soc. 57, 65, 1935.
(9) A. Ladenburg and C. Kriigel, Ber. 32, 46, 1899.
(10) A. Ladenburg and C. Krugel, Ber. 32, 1415, 1899.
(11) A. Ladenburg and C. Kragel, Ber. 32, 1818, 1899,
(12) Liveing and J. Dewar, Phil. Mag. (5] 34, 205, 1893.
(13) O. Maass and D. McIntosh, J. Am. Chem. Soc. 36, 737, 1914.
(14) O. Maass and C. H. Wright, J. Am. Chem. Soc. 43, 1098, 1921.
(15) E. Mathias, C. A. Crommelin, and H. G. Watts, Ann. Phys. {10] 11, 343, 1929.
(16) K. Olszewski, Compt. rend. 99, 133, 1884.
(17) K. Olszewski, Monatsh 8, 72, 1887,
(18) W. Ramsay and M. W. Travers, Phil. Trans. A., 19, 747, 1901.
(19) M. W. Travers and W, Ramsay, “Study of Gases,”” 1901, 243.
(20) P. Villard, Ann. chim. phys. (7] 10, 387, 1897,
(21) A. W, Witkowski, Phil. Mag. [5] 42, 1, 1896.
(22) S. v. Wroblewski, Sitz. Akad. Wiss. Wien. 97, Abt. 2a, 1321, 1888.
(23) S. v. Wroblewski and K. Olszewski, Monatsh 4, 338, 1883.
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Name and Carbon Skeleton |M. P.,°C. %71,66;% Dy ny Additional Dala
Propene —185 | —47.7 0.6104, logi Pmm
@__47.70 = —7;)-9.6"{' 1.75
logew T
c=c-C >—1877| —47.64 ¢ 0.5183° |1.3625+4 +0.0039T+1.025 *
—~185.29| @764mm | @19° @ (0.6 to 760mm)
~184.95 [ —47.822 0.5473 ¢ ~47.8° | (I'=1C+273.1)
—47.78 @0° 1.37113¢ |4p
—47.00 0.56918 | @—60° | gz = ~0.0014ll.
e | @ fusste | OSRGOS
@ 759.1mm —15.65°| @ -80°
—4701s  |0-58547 %,El” —0.0007204/°C.
—47.810 ?27 85° (—80° to —48°)
@ 750mm '
0.5937 9
—48.2¢ @
@ 749mm —34.4°
—50.27
@ 749mm 0‘5@? Ll
—48.713 —37.45°
@730mm | 6095 0
—49.623 @ —47.0°
@700mm | 96109 ¢
—51.1123 @ —48.5°
@650mm | 6470
—52.823 @ —58.5°
@600mm | g 64869
-563% | @-718.2°
@500mm g 64710
—60.623 @ 790
@ 400mm
— 65.7%8
@ 300mm
—73.2128
@ 200mm
—78.023
@® 150mm
—84.413
@ 100mm
—94.223
@ 50mm
—101.4123
@ 30mm
—110.4 23

@ 15mm
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CH,

Name and Carbon Skeleton |M. P.,°C.

B. P, °C.
@ 760mm

20
Dl

20
p

Additional Data

Propene—(Continued)

—~120.3 23
@ 6mm
—127.423
@ 3mm
—~138.123
@ 1.07mm
—143.123
@ 0.59mm

(1) A. A. Ashdown, L. Harris, and R. T. Armstrong, J. Am. Chem. Soc. 58, 850, 1936.

(2) G. A. Burrell and I. W. Robertson, J. Am. Chem. Soc. 37, 2188, 1915.

(3) G. A. Burrell and I. W. Robertson, U. S. Bureau Mines, Tech. Paper 142, 1916.
(4) A. v. Grosse and C. Linn, unpublished data.
(5) H. M. Huffman, G. S. Parks, and M. Barmore, J. Am. Chem. Soc. 53, 3876, 1931,

(6) G. B. Kistiakowsky, J. R. Ruhoff, H. A, Smith, and W. E. Vaughan, J. Am. Chem. Soc. 57,

876, 1935.

(7) A. Ladenburg and C. Kriigel, Ber. 32, 1818, 1899.

(8) A. Ladenburg and C. Krugel, Ber. 33, 637, 1900.

(9) O. Maass and C. H. Wright, J. Am. Chem. Soc. 43, 1098, 1921.
(10) M. Trautz and K. Wiakler, J. prakt. Chem. [2] 104, 44, 1922.

(11) 1. Wanin, J. Russ. Phys. Chem. Soc. 47, 1094-1101, 1915,



CH, 168

Name and Carbon Skeleton |M. P.,°C| % 71,66’;% Dy ny Additional Data
Butene-1 —6.47 0.6255, _‘%,= —0.001153 -
6.47° (140.001986¢)/°C.
0 (—40° to +10°)
C=C-C-C —1951 —3.7°% 0.6067 1.3803 7
>
2 _1o0s| @838.7mm| @98° | ®=250°
—44° 0.6077 ¢
@8114mm | @ 8.9°
—59° 0.6088 ©
@ 775mm @ 8.1°
—6.157 0.6105 5
—6.6 to @ 6.6°
—641 0.6109 8
—6.78 @ 6.1°
—6.7 to 0.6127 5
—6.351 @4.7°
—5 310,19 0.6142¢
_gm @3.6°
@758mm | 06158°
6.8 @19
—6.8to —6.5
@ T48mm 1 0.6170 ¢
@ —0.5°
—6.7to —6.5 s
@ 748mm i | 0-6189
—6.7% @147
@ 740.2mm | 06209
Sase @-25
@ 691.3mm |06229°
—-11.35 @ -4l
@621.7mm | 06241 °
—14.38 @52
@ 549.6mm 0.6261* o
1708 @—6.9
@491.3mm | %6277 5 2°
~19.45 0 ?9’ .
@445.1mm | 298 o
Sais @103
@377.7mm | 8314° |
s @-118
@338.0mm | 0:6334°
s @ —134
@302.9mm |0:6359% |
Cros @—154
) 0.6385 %
@ 276.9mm @ —17.9°




169 CH,
Name and Carbon Skeleton | M. P.oC| DFs C | Dp "3 Additional Dato
Butene-1—(Continued)
—32.6° 0.6409 &
@242.2mm | @ —20.0°
—33.7% 0.6426°
@ 230.0mm | @ —21.5°
—44.6% 0.6450 ¢
@130.8mm | @ —24.0°
—52.3¢% 0.6466 ¢
@83.3mm | @ —25.7°
—57.18 0.6489 5
@620mm | @ —27.6°
—60.18 0.6507 ¢
@ 50.5mm | @ —29.0°
—77.58 0.6528 5
@23.5mm | @ —309°
0.6547%
@—33.0°
0.6571°%
@ —35.0°
0.6606 5
@—38.2°
0.6651
@ —42.4°
0.6655 8
@ —43.0°
0.6690 ©
@ —46.0°
cis Butene-2 —139.3 |3.73 10810 Prem.
Cc-c=CC —139.3 [3.73¢ ,_:Zé‘l;ﬁﬁi
91812.0t02.718 —15.44051og T
@ 754mm +0.0097519T
3.0t +46.48442 °
@ 746mm (—80° to +30°)
2.95t03.05 %
@ 746mm
25t02.7%
@ 740mm




CH, 170
o B. P, °C. D® 20 "
Name and Carbon Skeleton |M, P.,°C. @ 760mm A np Additional Data
frans Butene-2 —105.8 logio Pmm
_—2505.74
c-C=C-C —105.8 | 0.30 t0 0.40 0 T
16| @ 744mm —18.78681 logie T
031 +0.012991T
) +34.25987 9
@ 744mm (—80° to +30°)
Butene-2 ’
(Mixture§ of c¢is and —127% |20450 0.6105 5
trans isomers) @ 1550mm | @17.8°
18.3¢ 0.6146 %
c-Cc=C-C
@ 1450mm | @ 14.3°
16.25 0.6169
@1320mm | @12.3°
2.95 0.6210'
@ 814mm @ 8.6°
3.0u 0.62165
19to22v | @5:9°
1.05 0.6267 &
0to3s . ?2;585
-0.1to ) o
1091 @17
+1om 0.6303 &
@ 741.4mm @09
—10% 0.6315°
@ 707.4mm @—-03
_338 0.6345 5
@ 644.6mm | @ 28
_ans 0.6355 5
. — o
@ 609.8mm ©@—-42
v 0.63875
@ 555.2mm @ —6.6
_o7s 0.6416 5
@499.7mm | @ =4
498 0.6439 *
. —_ o
@402.7mm | @ 7118
160 0.6454 %
0 —_ O]
@ 383.2mm @-130




171 ¢
Name and Carbon Skeleton \M. P.,°C. % Farc. Dy 3 Additional Data
Butene-2—(Continued)

—19.2¢ 0.6480 8

@334.Tmm | @ —15.5°
-223% 0.6507 &

@ 325.0mm | @ —18.2°)
—23.8°% 0.6549 ¢

@272.2mm | @ —21.8°
—27.08 0.6576 ¢

@233.3mm | @ —24.4°
-30.0° 0.6611 ¢

@201.4mm | @ —27.5°
—32.15 0.6638 &

@ 181.5mm | @ —304°
~33.95 0.6666 &

@ 165.7mm | @ —32.8°
-36.0° 0.6689 &

@149.2mm | @ —35.3°
-~37.28 0.6700 %

@140.7mm | @ —36.3°
—40.25 0.6715¢%

@118.8mm | @ —38.2
—47.1° 0.6746 ¢

@ 79.6mm @ —42.4°
—53.8¢

@ 53.3mm
_.60_1 5

@ 35.3mm
—66.8%

@ 21.9mm
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Name and Carbon Skeleton |M. P.°C & FsoC Dz ny Additional Daia
2-Methylpropene —140.7 | —6.6 0.6266, . 4D _ _ 0001143 -
@—6.6 4 (140.001400%)/°C.
c=C-C —1468 |22.1¢ 0.6058¢ |1.38147 (=50%t0 +12°)
& | @2017mm | @11.5° | @ —250°
1407 [20.6¢ 0.6087 ¢
v @1965mm | @9.1°
1744 0.6095 6
@178mm | @7.3°
14.7 0.6135 0
@1624mm | @5.0°
13.0°¢ 0.6179 ¢
@1535mm | @2.3°
11.40 0.6180
@ 1454mm | @1.0°
8.8 0.6190 ®
@ 1340mm @0.1°
5.9¢ 0.6234
@1213mm | @ —3.7°
358 0.6267 8
@1114mm | @ —6.5°
184 0.6268 ¢
@ 1044mm @ —6.6°
—22¢ 0.6209 6
@ 903mm @ —9.5°
—4.6° 0.6324 6
@ 826mm @ —11.7°
—-6.08 0.6343 ¢
@778.7mm | @ —13.5°
—6.67° 0.6391 ¢
@ 770mm @ —174°
~6.607 0.6408 ¢
—6.310 @ —19.1°
—6t 0.6428°¢
Iy @ —21.0°
_gge 0.6444° |
@695.8mm | @ 225
120 0.6468°
©610.6mm | @ ~248
164 0.6520¢ |
@5109mm | @ ~297
200 0.546¢ |
@ 437.5mm @ -317
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Name and Carbon Skeleton |M. P.°C.| B-Pu°C. Dy np Additional Dai
BRI @ 760mm 4 'D na aia
2-Methylpropene
(Continued)
—~226¢ 0.6581 8
@390.9mm | @ —34.8
—25.5¢ 0.6604 ¢
@345.3mm | @ —37.2°
—29.0¢ 0.6632 ¢
@293.9mm | @ —40.4°
—30.7¢ 0.6658 ¢
@265.1mm | @ —42.1°
—35.3¢ 0.6680 ¢
@216.0mm | @ —44.1°
—38.3¢ 0.6710 ¢
@185.3mm | @ —46.9°
—41.0¢ 0.6738¢
@161.6mm | @ —48.9°
—43.5¢
@ 139.2mm
—46.0¢
@121.1lmm
—48.9¢
@101.9mm
—52.5¢
@ 82.7mm
—55.7¢
@ 66.9mm
—59.3¢
@ 53.5mm
—79.1¢

@ 12.5mm
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175 C:H.,
Name and Carbon Skeleton | M. P.,°C. (% 71;-0';% Do ni Additional Dala
Pentene-1 30.1 0.6429 1.3714 %ﬁ_ —0.0006186/°C.
c=Cc-c-C-C 305t031% |0.641% |1.3658 (=30%10 +309
@ 767mm @21° @ 30°
304 4 0.6410 72 [ 1.3714
@766mm (6414 | @21°
39 to 41 58 0.6419 ¢ |1.3718%
39tod0%7  [0.64199m | @21°
32.54 o.6420m |1-371¢
304t030.6%|0.644¢ | 13710 |
30.5 t0 31.0 % | 0.64512 «
3027 0‘6435 10 1'3711.,..,,,
30.1 to0 30.3 8 D” 1.3712 ¢
30.17 0.6483 4 1.3719 2
30.10 7¢ 0.637 3 1.3731 %
300t030.1%| @18 |, 1y50q
30to 31 ™ 1.3734 4
30.0 77 @ 19.5°
29.9 t0 30.1 7 1.3719 3
30.5t0 31 @ 18°
@ 754mm 1.4024
29 t0 29.5 4 @ —30°
@751mm 1.36956 “
29.8 t0 30.0 + R
@ 750mm 1.37769
29.5t0 3118 "up

@ 747.8mm




CH.,,

Name and Carbon Skeleton

M. P.°C.

Dy

20
#p

Additional Data

cis Pentene;2

C-C=C-C-C

—180to
—178 ¢

—144 18

37

37.87
37.0
36.53
36to40 ™
36.2 ¢
35.5to 361

3544
@ 740mm

0.6503

0.5824 o7
@ 80°
0.5982 ¢7
@ 70°
0.6112 &7
@ 60°
0.6181 ¢
@ 50°
0.6288 ¢7
@40°
0.6392 &
@ 30°
0.6503 ¢7.73
0.6562 7°
0.6586
0.6608 &7
@10°
0.6710 7
@o0°
0.6811 o
@ —10°
0.6903 ¢
@ —20°
0.6995 &7
@ —30°
0.7085 &
@ —40°
0.7172 &
@ —50°
0.7269 &
@ —60°
0.7350 &
@ —70°

1.38130

1.37960 1
1.37965
1.3817 4

1.3822 7o

a0 _ —0.0009989 -

4 (1 40.002356)/°C.
(=170° to +50°)
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CH,o

Name and Carbon Skeleion |M. P.,°C. (g'f;ﬁ;(';h Dz 3 Additional Data
trans Pentene-2 35.85 0.64821 |1.3792 %?_, —0.0009780 -
Cc-C=C-C-C —149.3%|37t038% | 0.5814%7 |1.37845: (l +(0;0;)g°5 ::3‘):/;:)?'
—149 1 |37 @80° [1.37849® 809
—147 0182 36 40 01,8 0.5938% |1,37907
—136to | 36.25 1 @70° 113795
—135 ¢ 3624 0.6053:" 1.3797 %
35.85 @60 1.3799 @
3581 0.6163% | "o
@ 755mm @50° @ 17.2°
35.9t0360%| %0275 |1 5e5680
@amm | @4 | @i
35.7 0 35.9 | 09381 ¥
@743mm | @30
540 0.6481 o7,
@ 740mm 0.6486 ™
35.65 to 35.70 | 0.6535 e1.e2
@ 737Tmm @17.2°
0.6595 et.76
@11°
0.6580 &7
@10°
0.6675 o
@0°
0.6770 &
@ —10°
0.6866 &7
@ —20°
0.6960 &
@ —30°
0.7052 o
@ —10°
0.7140 &
@ —50°
0.7227 01
@ —60°
0.7314 &

@ —70°
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Name and Carbon Skeleton | M. P.,°C. % 7P6Omfn Dw 3 Additional Data
Pentene-2
(Mixture§ of ¢cis and —147.0 % 34,54 0.64021 5 | 1.3780 =
trans isomers) —138% |35t0367 @30° |13782%
C-C=C—C-C 35t037 ¢ 0.64537 %7 | 1 3784 %
35.5t035.8%| @25 |y 3786
35.5t037.5 7| 004855 1 37889
369 06499 1} 3790 =
36.0to36.2% | 00503 ™ 1370310
36t037* 1.37935 %
362103647 g'.zig: o L3196 w
36.2 t0 36.5 ® 1.37965
36257 0.65054 o
3639 065061 |4 3797
363 t0.36.5 1 U920 113708 111
36.30 57 0.6523™ |4 3807 10
36.4 5078 0.6527™ 1.3808 7
36.557° 0.653 * 1.3810 84.70
36.55 to 065407 1 3812+
3661 0.647°¢ 14 3754
36.59 to @1 | gio°
36640 | 0055515 1 g1 m
370399 @15 | g5
36.5 10 36.8 ° 065:2 T 13830
@754mm | O | @15°
3680 1.3840 27
@ 740.8mm @15°
36.0 to 36.2 1.38354 %
@ 740mm © @14.7°
1.3868 57
@10°
1.3899

@5.3°
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Name and Carbon Skeloton |M. P.°C.| B+ Eu °C. D ny Additional Data
s @ 760mm ¢ D
2-Methylbutene-1 31 0.6504 |1.3785
C=C-C-C 31.21t031.240.6504 7 | 1.3776 4
@762mm ¥ | g 66454 | 1.3777
28.8t031.81| DI 1.3783 ™
300317 1666820 |1.3803 14
30.9 ¢ DY 1.3952
3to32® |, i @17°
31 to 33 2088 @ 0° 1.378 2
31057 @16°
31,12 1.3800 27
312 @15°
31.3t032.6 14
33t0358
326

@ 757.6mm




CH.,, 180
Name and Carbon Skeleton |M. P.,°C. B. P., °C. Dz ny Additional Data
- PGl @ 760mm [ o
3-Methylbutene-1 20.1 0.6340 |1.3677
@15° @15°
C=C-C-C 21.1t021.3%]0.63197 v |1,3807 @ ’
& @7802mm| @15° | @18°
20.5 t0 20.74 [0.6323 % |1.3728%
@771.20mm| @15° @18°
19.8 t0 20.4 #]0.6338 » | 1.3682
@761.5mm | @15° @15°
252 0.6373% [1.36807
21.25 28 @ 15° @ 15°
2tooen |0.6450 |1.3676%
205 to by @15°
21.5 27,66 0.648 21 1.3675 18,57
20.18 to @0 @15°
20.21 15,83 1.3674 %
20.10 % @15°
20t020.51 1.3707 &2
19t020 ¢ . ?7;2 N
21t0 238 ‘@ 0°
@ 755mm 1.36487
19@27?420.0 n iy
mm
20.2 % 1‘:;7;?’-83 "
@ 749mm

1.37763
15.1
7Hy
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Name and Carbon Skeleton |M. P.,°C. % Farc. Dy ny Additional Data
2-Methylbutene-2 38.6 0.6596, |1.3876 %IE)" —0.0009799 -
10,
c-cC-C —146.1 #38.2 to 38.7 19| 0.5853 &7 | 1.3781 57 (14—(«1._0700533 ::){,_%bo)
é —134.3 1 @766mm @ 80° @35°
_133.6 4 37.8 t0 38.3 % |0.5950 ¢ | 1.3814 & ‘f-l'—‘= —0.0006166/°C.
123w | @76425mm| @70° | @30° |¥ (10° to 35%)
38.68 3 0.6065 ¢ [1.3890 5
@ 762mm @ 60° @21°
30to40%  |0.6237¢ |1.3878
33tod0n | @50° e
34to3gs | 0635207 | 13877
34 t0 4047 @40°  |1.3869 .1
350 0.6468 % | 13856
@30° 14 .3855t0
35037 w
0.65694 57 1.3860
35to 38564 @ 25° o
35to 3912 0.65730 10 @1
- 1.3870°¢
35 to 398 @ 25° @ 19°
85t0 40 |0.6578%" | 38750
36 ¢s.88 0.66277% | @19°
36t0374 *|0.66274 |1.3000
36.0t037.3410.6625% | @18°
36to 38 0.662501 [1.3905*
36to 4054 |0.6620m | @18
36.7 0.6627to | 1-3883%
36.8t038.4% | 0.6630% | 2164
Mtozgn | @10° |IIRT
37t0 405 0.6634 5 e
@100 |1-3908%
37.2%, @15°
37.2t0 38.2 5 0'(6@6‘:;"1’: 1.3039 &
37.5t039 : @10°
0.665 54
37w @17°
38 sute 0.66641 =
38.0t038.3%| @16.5°
38 to 40 &7 0.663 55
38.2to @16°
38418 0.66708 57
@15°
0.6663 %
@15°
0.66888

@14°
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Name and Carbon Skeleton

M. P.°C

B.P,°C.
@ 760mm

Additional Data

2-Methylbutene-2
(Continued)

38.4to 3854
38,4247

38.5 to 38.6 %
38.6 28
393
36.3t037.31°
@ 747mm
36t0 374
@ 746.3mm

0.664 5
@ 14°
0.6678 17
@13.1°

0.665 5
@13°
0.670 %
@11°
0.6672 o7
@ 10°
0.6860%
@o0°
0.68313
@0°
0.6783 3
@o°
0.6860 &
@ —10°
0.6948 &7
@ - 0°
0.7034
@ —30°
0.7132 7
@ —40°
0.7216 &
@ —50°
0.7302 &7
@ —60°
0.7384 &
@ —70°
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CH.,

Name and Carbon Skeleton |M. P.,°C. % fﬂ') ;fn DY np Additional Data
Hexene-l - 138 63.5 0-6747 1-3886 % = —0.00083 1/90.
o 0
C-C-C-C-CC  |—140% |638tocee |0.6726% |1.3852% (0% t0 20%)
o) @74mm |o.e732m | @30° (4o 50060000,
—139 :: 67@,771-,:153.1 | 0.6746 2 l.g;gon dt (—30° to 4-30°)
mm | g,6750 2.8
—138& |70% 1387670 |18 Pom 4070 4w
0.6766 5 ! =7.527 —=242:2
—98.6t0 | 67 10 oerron | @ T
— 100 28| 65.9 to 67.6 % 06784 o 1‘3870 L0 (0 to 65 )
—ogsw - @21°
98.5 % |64.5 to 65 Dx 13870
22.6 to 64.1 :: 0.6686% | | matss
63'2‘2{)“" Dy 138319
355w  |0-6830% | @155°
o 4'1;0 6w D 1.3821 %
. 3. @ 15.5°
0.6734 3
63.35 48,47 Do 1.393 48
63.2t0 6370 ~° @ 14°
62 45 0.684 5 1.407 10
61to 64 ® ©18° @ 10°
6au 0.6782 4 1 4 4031 m
@ 756mm @15° . @o°
60.5 to 6.5 = O'g‘i‘;f " | 14190 %
@ 756mm 0.6789 @ -30°
622:3 o ) 22,47,07)
63t 6:'1:“ @ 15°
° 0.684 4
@ 745mm @ 14°
62 to 64 12
0.7148 10
S g
28
@ 742mm ogsgz
61 to 65 = ]
@ 742mm nggg ’
62 to 63 %
0.6925
@ 740mm @0°
0.7241 10

@o
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° B.P., °C D2 20 e
Name and Carbon Skeleton |M. P.,°C. @ 760mm f 7p Additional Data
cis Hexene-2 ‘
C-C=C-C-C-C 68.5 to 69.5 7 | 0.683 ¢ 1.3960 ™
@ 25° @ 25°
trans Hexene-2
C-C=C-C-C-C —152 4 [68.0 to 68.2 4| 0.6863 4 | 1.3980
—148.7 1§ @ 15° @ 15°
0.6871 46 |1.3981 48
@ 15° @15°
0.7000 48

@o°
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CH.

Name and Carbon Skeleton |M. P.,°C.
Hexene-2
(Mixtures of ¢is and —144.6 ¥
trans isomers)
c-C=C-C-C-C

B.P,°C. Do
@ 760mm 4
65to6717 | 0.67921
67 9.3 @ 23.3°
6Tto70n | 0.683769
7.5 @20.4°
67.8 to 67.9 5| 0-6825
67.9 to 68.1 m | 0-6813 %
J0.68414 0
68.0t0 68.2{,] ©19.75°
68 t0 68.2 ¢ 0'(6‘;‘:’:21:
88to69% | cg767 0
68 to 70 2 @ 16.2°
68.2 to 68.35 | .6849 18
67 @ 16°
69 0.66711
68 to 68.5 12 @ 16°
@T4Tmm |0 6g49
67 4 @15°
65 to 66 ¢ @ 15°
@706mm | 6g5s st
@15°
0.6862 &
@15°
0.68952 %
@14.2°
0.6937 2
@0°
0.6986 2.4
@o°
0.6988 o
@0°
0.6997 4.0
@0°

20
"p

1.39446 12
@23.3°
1.3958 %
1.3928
1.39439 =
@19.5°
1.3974 &
@ 15°
1.3995 ¢
@ 15°

Additional Data
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Na@ and Carbon Skeleton | M. P.,°C. % 7P . ;fn Dy n3 Additional Data
cis Hexene-3
C-C-C=C-C-C 66.85 to 0.67751 | 1.3926 103
66.95 103 0.6784 188 | 1,3939 108
66.85 to 0.6797 108 | 1.3946 103
67.15 108 0.6802 102
66.90 to
67.05 1%
67.05 to
67.50 103
trans Hexene-3
C-C-C=C-C-C 66.4 to 0.6784 102 |1.3043 102
66.7 102
Hexene-3
(Mixtures of cis and 66.28 to 0.6779 % |1.3042
trans isomers) 66.35 0.6784 % 52,78
P 66.46 to .03 1.394783:8
c-C-c=C-C-C 66.59 8 0.6785 {,5_‘, {u
66.58 to 0.6792 %8 | 1.394 58
66.72 % 0680752 | @19°
66.58 to @19°
66.93 0.6816 5
66.6 io @ 19°
67.0 % 0.6962 %
66.70 78,83,86 @ Oq
64 & 0.6967
@ 753mm @0°
66.05 to 66.18 | 0.6975 s
@ 748mm ¥ @0°
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Name and Carbon Skeleton |M. P.°C| S-Fa"C- | p» n3 Additional Data
2-Methylpentene-1 63 0.6824
C=C-C-C-C 61.5 to 0.681758 [ 1.3921 o758
6205 10,6831 w7
64 to 66
3-Methylpentene-1 53.6
C=C~(|3—C-C 51to55%  |0.6700 [1.3835¢%
¢ 53.6 to 54.0 53| 0.6826 ¢
@15°
4-Methylpentene-1 53.8 0.6647, -%D= ~0.0009164/°C.
(0° to 20°)
C—-C—C-"S-C 52.5t054% |0.6638% |1.3825
¢ {51 0.6646 % | 1.3839 8¢
2.5 to 54.
5250 54.5 19 0.6718 5 @ 19.5°
53t059 % Dz
53.6t053.9 % 0.6692 &
53.8t054.2%| @15°
53.9 to 54.1 %8| 06700 6.8
54.0t054.17| @15°
55.0 to 55.5 72| 0.6828 &

@0°
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Name and Carbon Skeleton |M. P.,°C. g; ﬁﬁ;ﬁi Do n2 Additional Data

2-Methylpentene-2 66 0.693 1.3984

c—<l:=c-c—c —134.75 {64 t0 653  |0.69651 |1.3967 %

¢ “71 64 t0 68 5500 | 0.6904 58 | 1.3970 %

64to 690 |0.686% | 1.3997 10

65t0 677 @19° |1.4005

66 to 70 5 0-213'7 T 11.4000 ®
66.7to67.14| @18°

66.7t0 67.2071]0.684% |1.4028 ¢
66.8to67.60| @16 @15°
67 to 68 12 0.685

e e
67.2t067.5%| o' o
0.6925 &
@15°
y | 0.70517
@0°
0.702 4
23
cis 3-Methylpentene-2 66 0.6940 |1.3904
c—cﬂc';—c—c 65.1t0 65.7 49| 0.6940 5.5 | 1.3004 58,60
c 65.7 to 0.7220% |1.3997 4
66.2 850 @15 | @15°
68.8 t0 69.4 ¢
trans 3-Methyl- 69 0.6956 | 1.4002
pentene-2
C-C=C-0-C 67.6t0 0.6956 %259 | 1.4002 58,69

68.2 t.50 0.7021 1% |1.4072%
69.9t070.24| @ 15° @15°
70.2 to

70.5 67,100
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Name and Carbon Skeleton |M. P.,°C. B.P.,°C. Dzo n20 Additi
P @ 760mm n D dditional Data
- 1 -
3-Methylpentene-2 %1‘2_' —0.000678/°C.
(Mixtures of cis and 67to68%  |0.694% |1.40027 (150 257
trans isomers) @ 771mm Dz 1.4012 %
C-C=C-C-C 62t065% (06934 |1.4024
(I: 64 to 69 % Dz 1.4022 %
64 to 70 90 0.698 7 @ 180
65 to 69 o0 D'lg 1.4023 ™
651070% |0 607w @18
65to 7172 @ 16° 1'40‘:‘;:'
67.6 to 68.2 7| 0.693 v e o
69 @15° 1.50‘:8"
69to71m™  |0.696% | ok
69to71.50 | @IS | "G
’ 69.2t069.67|0:6984™ | 4ich1
@15° y
69.3t0 69.7 % @ 15°
0.7005
69.3 to 69.87° @15° 1.4072 1
o
69.5t0 717 | yorcom| @15
67 to 69 4 @15°
@ 753mm 0.7010 %4
68.5t069.47 @ 15°
@75imm | 7995
68.5t068.9™| @15°
@740mm | 70554
66 to 688 @15°
@735mm | 7158a
@o°
0.7110 ¢
Dy
0.712 4

Dy
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° B. P, °C. D» 20 L.
Name and Carbon Skeleton |M. P.,°C. @ 760mm N %y Additional Data
cis 4-Methylpentene-2 58 0.6704
c-c=c-c-C 57.7t058.5%(0.6637 |1.38587
58.0t0 58.677| @24° @24°
58.2 Lo 0.6709 %8 | 1.3885 &
58.6 01,67 0.6735% |1.3892a
@15° i,
1.3977 &1
L7
1.4029
n};,,
1.3916 ¢
"E. yellow
1.3964 0
"ln‘. green
trans 4-Methyl-
pentene-2
c-c=c-c-C 54.2t0 0.6702% |1.3881

55.2 68
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Name and Carbon Skeleton |M. P., °C| (371;6;% Dy ny Additional Data

4-Methylpentene-2

(Mixture.s of cis and 57t058.52¢ |0.6685™ |1.38697
irans isomers) 57.6 to @ 25° @ 25.3°
C-C=C-C-C 57.8 uer 0.6695 % |1.3883 %

| 58to0 59 % Dy 1.3884 ¢
c 58.15 to 0.6703 = |1.3888

59.15 4 0.6706% | ™

58.6t059.0 7| g 67340 |1.3073

5710 50 % @15° nds
@ 740mm | 674 1.4024 &

(1] 15
D} ity

1.3914
nilbo yellow
1.3961 ¢

15
”Bn greon

2-Ethylbutene-1 66 0.6916 |1.3991

C=-CC 64.9 t0 65.1 79| 0.69403 2 | 1.40276
~C 66.2 to @20.5° | @20.5°
66.7%  |0.68997 |1.39707™
66.7 0 67.0% | 0.6014 58 | 1.3990 5758
67t0684  |0.6938% |1.40007
63.9t064.17|0.6048% | @15°

@ 735mm @ 15° 1.4021 &8
@ 15°
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Name and Carbon Skeleton

M. P.°C.

B. P, °C.
@ 760mm

20
Dl

20
np

Additional Dala

2,3-Dimethylbutene-1

C=C-C-C

~120 to
—123 0

55.8

56 to 58 20
@767mm

55.87 8
@ 762mm

60 to 64 3
56 to 58 11
56to 572
56.0 to 56.5 %
56.0 to 56.5 57
55.6 to 56.0 &
55.0to0 57.5 %
55.0 to 57.5 40
52to 5682
55.0t055.4 ¢

@ 748mm
54 1o 58 &

@ 740mm
55 to 59 ¢

@ 740mm
5476

@ 737Tmm

0.6825

0.6803 58
0.6810 ¢0
0.6827 &
0.6874 &
0.6795 1
@0°

1.3915

1.3897 &
1.3899 ¢
1.3904 o4.00
1.3905 &7
1.3912 82
1.3995 &
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Name and Carbon Skeleton |M. P.,°C. Bé;;d;(;‘n Dy ny Additional Data
3,3-Dimethylbutene-
3 y e-1 41.2 0.6519, |1.3766, %= —0.0009077/°C.
i —1147%|56t0 681 |0.6510% |1.3709 » (0 t0 20%)
C=C-C-C 4218 0.652057 | @30° |dn_ o
(L 41.2% 0.::49532 1.3759 o0 i _(0_%%9’53080_{_ §).n)
41.18% @18° |1.3760®
41.0to 41.20]0.670157 | 1.37630 "
40.9t042.3v| D3 1.3765 %
40to50%  [0.6795 |1.3768 %
402104045 @0° 1.37667
@ 74Tmm @ 18°
40.2 10 40.25 1.3775 04
@ 741mm ® @ 18°
40to043.5% 1.3850 &
@ 740mm @18°
38to43n 1.3887 »
@ 740mm @0°
1.4065

@ —30°
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Name and Carbon Skeleton |M. P.,°C. g; 7P60m(r:n Dz ny Additional Data
2,3-Dimethylbutene-2 |—74.2 3 A . éD
3 ylbute 73 0.7054 1 ‘(:)lllg° L= —0.00(()5?0 /°C.
2 0° to 20°)
Cc-C=C-C —76.4% |72t073%  |0.71201 [1.4100%
(': ~74.6% | @ T67Tmm |0 7075 % @ 18°
_740w [73.30m DB 1.41153 %
J
@ 762mm 0.7081 #0 @18
73.2t073.5% Dy 1.41198 8¢
73 to 74 1.7 ’ @18°
il
73 6,8,40 0.6D9’§4 1.4121 800
7291073.20| ° @18
720 751 0'70227 b1t
T2t0 745 D @18°
0.70608 » | 1.4072
;i f;) 73,59 D= @17°
Tto72e |0:698” 1.%0 ?;,::
10073 | @18
700 0.695 90 l.g()g 89
1 o
o bt
69 to 73 % @1s
0.715 %
69to 717 @13°
68to 74 % 0.7168 3
68 to 70 % Dy
67t072* g 7190 %
65t0 73w poll
: 72.9t0 73.2 %
0.7280 1
@ 758mm °
@0
T0to 710
@ 757mm
70to 71 3
@ 754mm
72.3 to 72.6 %
@ 747Tmm
69.5 to 72 &
@ 740mm
69 to 72 %
@ 740mm
71to 73 %
@ 735mm
71.9%

@ 732mm




197 CH,

(1) E. Erlenmeyer and J. A. Wanklyn, Jahresber. Fortschr. Chem. 1861, 732; 1862, 480; Ann. 135,
129, 1865.
(2) A. Wurtz, Ann. 132, 306, 1864.
(3) C. Friedel and R. D. Silva, Compt. rend. 76, 226, 1873; Jahresber. Fortschr. Chem, 1873, 338.
(4) O. Hecht and J. Strauss, Ann. 172, 62, 1874.
(5) M. Kaschirsky, Ber. 11, 984, 1878.
(6) D. Pawlow, Ann. 196, 122, 1879,
(7) L. Jawein, Ann. 195, 253, 1879,
(8) A. Eltekow, Ber. 16, 395, 1883.
(9) H. Landolt and H. Jahn, Z. physik. Chem. 10, 289, 1892.
(10) A. Brochet, Bull. soc. chim. [3] 2, 566, 1892,
(11) F. Couturier, Ann. chim. phys. [6] 26, 459, 1892.
(12) J. W. Bruhl, J. prakt. Chem. [2] 49, 201, 1894.
(13) V. N. Ipatieff, J. prakt. Chem. [2] 54, 257, 1896.
(14) 1. Welt, Ber. 30, 1493, 1897.
(15) 1. Kondakow, J. prakt. Chem. (2] 62, 166, 1900.
(16) M. Delacre, Mémoire Acad. Roy. Belg., July 2, 1904, 296 pp.
(17) P. Sabatier and J. B. Senderens, Ann, chim. phys. (8] 4, 319, 1905.
(18) J. F. Eijkman, Chemisch Weekblad 3, 701, 1906.
(19) M. Delacre, Bull Acad. Roy. med. Belg. 1906, 7.
(20) L. Henry, Compt. rend. 144, 552, 1907,
(21) N. D. Zelinsky and E. C. Przewalsky, J. Russ. Phys.-Chem. Soc. 39, 1168, 1907.
(22) N. D. Zelinsky and E. C. Przewalsky, J. Russ. Phys.-Chem. Soc. 40, 1105, 1908.
(23) W. Louguinine and G. Dupont, Compt. rend. 150, 1346, 1910.
(24) A. Gorski, J. Russ. Phys.-Chem. Soc. 42, 1356, 1910.
(25) J. v. Braun, Ann. 382, 1, 1911.
(26) H. van Beresteyn, Bull. soc. chim. Belg. 25, 293, 1911.
(27) J. Timmermans, Bull. soc. chim. Belg. 25, 300, 1911.
(28) A. Umnowa, J. Russ. Phys.-Chem. Soc. 42, 1530, 1911.
(29) F. Couturier, Bull. soc. chim. [4] 9, 898, 1911.
(30) J. Lindner, Monatsh. 32, 421, 1911.
(31) N. Kishner, J. Russ. Phys.-Chem. Soc. 44, 165, 1912.
(32) W. Fomin and N. Sochanski, Ber. 46, 244, 1913.
(33) R. Meyer and A. Tanzen, Ber. 46, 3183, 1913.
(34) N. Kishner, J. Russ. Phys.-Chem. Soc. 45, 973, 1913,
(35) N. Kishner and G. Chonin, J. Russ. Phys.-Chem. Soc. 45, 1770, 1913.
(36) E. Chablay, Ann. chim. 1, 469, 1914.
(37) B. T. Brooks and I. Humphrey, J. Am. Chem. Soc. 40, 822, 1918,
(38) A. Faworski, J. Russ. Phys.-Chem. Soc. 50, 43, 1918,
(39) J. Tausz and M. Peter, Zentr. Bakt. Parasitenk. Infekt., 11, 49, 497, 1919.
(40) H. van Risseghem, Bull. soc. chim. Belg. 30, 8, 1921.
(41) Pariselle and I. Simon, Compt. rend. 173, 86, 1921.
(42) G. A. R. Kon, J. Chem. Soc. 119, 810, 1921.
(43) H. van Risseghem, Bull soc. chim. Belg. 31, 213, 1922.
(44) H. van Risseghem, Bull. soc. chim. Belg. 32, 144, 1923.
(45) A. Kirrmann, Bull. soc. chim. [4] 39, 988, 1926.
(46) H. van Risseghem, Bull. soc. chim. Belg. 35, 328, 1926,
(47) H. van Risseghem, Bull. soc. chim. Belg. 35, 387, 1926.
(48) M. Bourguel, Bull. soc. chim. [4] 41, 1475, 1927.
(49) S. V. Lebedev and I. A. Vinogradov-Volzynski, J. Russ. Phys.-Chem. Soc. 60, 441, 1928,
(50) G. Mignonac and R. Vanier de Saint-Aunay, Compt. rend. 189, 106, 1926.



CH,, 198

(51) T. Midgley, Jr. and A. L. Henne, J. Am. Chem. Soc. 51, 1215, 1929,

(52) R. Lespieau and H. Wiemann, Bull. soc. chem. [4] 45, 627, 1929.

(53) H. B. Dykstra, J. T. Lewis, and C. E. Boord, J. Am. Chem. Soc. 52, 3396, 1930.

(54) H. van Risseghem, Bull. soc. chem. Belg. 39, 349, 1930.

(§5) M. Montagne, Ann. chim. phys. [10] 13, 40, 1930.

(56) R. Wilkinson, J. Chem. Soc. 1931, 3057.

(57) C. G. Schmitt and C. E. Boord, J. Am. Chem. Soc. 53, 2427, 1931.

(58) C. G. Schmitt and C. E. Boord, J. Am. Chem. Soc. 54, 751, 1932.

(59) P. J. Flory, unpublished work mentioned by C. G. Schmitt and C. E. Boord, J. Am, Chem,
Soc. 54, 751, 1932,

(60) I. Schurman and C. E. Boord, J. Am. Chem. Soc. 55, 4930, 1933.

(61) H. van Risseghem, Bull. soc. chim. Belg. 42, 219, 1933.

(62) H. I. Waterman and W. J. C. De Kok, Rec. trav. chim. 52, 251, 1933,

(63) C. D. Hurd and H. T. Bollman, J. Am. Chem. Soc. 55, 699, 1933,

(64) F. C. Whitmore and P. L. Meunier, J. Am. Chem. Soc. 55, 3721, 1933,

(65) F. C. Whitmore and H. S. Rothrock, J. Am. Chem. Soc. 55, 1106, 1933.

(66) H. van Risseghem, Bull. soc. chim. Belg. 42, 229, 1933.

(67) H. van Risseghem, B. Gredy, and L. Piaux, Compt. rend. 196, 938, 1933,

(68) J. M. Church, F. C. Whitmore, and P. V. McGrew, J. Am. Chem. Soc. 56, 176, 1934.

(69) K. C. Laughlin, C. W. Nash, and F. C. Whitmore, J. Am. Chem. Soc. 56, 1395, 1934,

(70) 1. N. Nasarov, Compt. rend. acad. sci. U. R. S. S. 3, 609-15, 1934.

(71) A. D. Petrov, Uspekhi Khim. 3, 1050, 1934.

(72) 1. N. Nasarov, Ann, Leningrad State Roubnoff. Univ. Chem. Ser. 1, 123, 1935.

(73) S. P. Mulliken, R. L. Wakeman, and H. T. Gerry, J. Am. Chem. Soc 57, 1605, 1935.

(74) B. Gredy, Bull. soc. chim. [5) 2, 1029, 1935.

(75) S. V. Lebedev and N. A. Kudrjawzew, J. Gen. Chem. (U. S. S. R.) 5, (67) 1859, 1935.

(76) W. J. Hickinbottom, J. Chem. Soc. 1935, 1279.

(77) B. Gredy, Bull. soc. chim. [5] 2, 1951, 1935.

(78) K. B. Nisbet, Master's Thesis, Mount Holyoke College, 1935.

(79) C. M.. Hull and C. E. Boord, Ohio State Univ. Abs. Doctors' Dissertation, No. 18, 191, 1936.

(80) G. S. Parks, S. S. Todd, and C. H. Shomate, J. Am. Chem. Soc. 58, 2505, 1936.

(81) G. B. Kistiakowsky, J. R. Ruhoff, H. A. Smith, and W, E. Vaughan, J. Am. Chem. Soc. 58,
137, 1936.

(82) I. N. Nasarov, Ber. 69B, 18, 1936.

(83) M. L. Sherrill and P. Mollet, J. chim. phys. 33, 701, 1936.

(84) E. P. Carr and M. K. Walker, J. Chem. Phys. 4, 751, 1936.

(85) E. P. Carr and G. F. Walter, J. Chem. Phys. 4, 756, 1936.

(86) M. Michailov and J. A. Arbuzov, Compt. rend. acad. sci. U. R. S. S. 3, 423, 1936.

(87) E. A. Helm, Thesis, Mount Holyoke College, 1936.

(88) Armstrong, Master's Thesis, Mount Holyoke College, 1936.

(89) 1. N. Nasarov, Ber. 70B, 606, 1937.

(90) I. N. Nasarov, Ber. 70B, 617, 1937.

(91) H. Brunner and E. H. Farmer, J. Chem. Soc. 1937, 1039.

(92) T. D. Stewart, K. Dod, and G. Stenmark, J. Am. Chem. Soc. 59, 1765, 1937.

(93) M. A. Dolliver, T. C. Gresham, G. B. Kistiakowsky, and W. E. Vaughan, J. Am. Chem. Soc.
59, 831, 1937.

(94) A. G. Horney and C. E. Boord, Ohio State Univ. Abs. Doctors’ Dissertations, No. 23, 101, 1937.

(95) L. Maess and L. von Miiffling, Angew. Chem. 50, 759, 1937.

(96) S. Winstein and H. J. Lucas, J. Am. Chem. Soc. 60, 836, 1938.

(97) W. D. Kennedy, C. H. Shomate, and G. S. Parks, J. Am. Chem. Soc. 60, 1507, 1938.

(98) H. van Risseghem, Bull. soc. chim. Belg. 47, 221, 1938.

(99) A. v. Grosse and C. Linn, unpublished work.



199

(100) H. van Risseghem, Bull. soc. chim. Belg. 47, 47, 1938.
(101) H. W. Rudel, Thesis—Ohio State Univ., Sept. 1938.
(102) D. J. Gibson, Thesis—Ohio State Univ., Sept. 1938.

(103) H. van Risseghem, Bull. soc. chim. Belg. 47, 261, 1938.

CH.,



C.H,. Heptenes 200

Name and Carbon Skeleton |M. P.,°C. ”é; oo D» 1 Additional Data
Heptene-1 —119.1}03.1 0.6976 1.3999
C=C-C-C-C-C-C —119.71193.7t093.83 |0.6960 % | 1.3965*

_119.12| @77imm |70t | @25°
_115% |100to105% |ggo720e |[1.3976%
97 to 99 8 0.69733 |1.3991°
9501007 |q.6977% |1.3992°0%
95t095.21 |0.6o83s |1.3996°

9577 0.69927 |1.3997°¢
9491 0.699311.4| 1 3999 "
94.3 ¢ 0.700 @ v
04 to 95 10 @190 |14000°
94 t0 94.540 | 0.705 4 1.4000 4
o
94t094.4 @19° @19
93.85 t 93.9 8| 0.739 % lgf;o'
DD
93.6t093.655 0 L4020
93.55¢ @19°
93.5t095.57 1404
93.5t094.5® @19°
93.45 5. 1.3972°
93.02 ”ga
92t0 93¢ 1.4054
93.41093.7 % nidy
93@;)2528mm 1.4101°
. nzo

@ 757mm Hy
93.0%

@ 750mm
94,34

@ 745mm

cis Heptene-2

98.5t099.512|0.7051 14052
-C=C-C-C-C-
© cc @25° | @25




201 C.H,,
° B. P, °C. D» 20 o
Name and Carbon Skeleton |M. P.,°C. @ 760mm . "p Additional Daia
trans Heptene-2
C-C=C-C-C-C~C 975t0991 |0.7001* |1.405612
@ 26° @ 24°
Heptene-2
(Mixtures of cis and 97.6¢ 0.7034 1114} 1.4021 ¢
trans isomers) 97.6 to 98 14 @ 25°
98.1 10 98.4 1! 14010
C- —C-C~
cC-c-c-cC 98.5 " 1.4041 1
98.6 t0 99.6°¢
trans Heptene-3 (?) an_ —0.0003233/°C.
dt (200 to 400)
Cc-Cc-Cc=C-C-C-C 95.8 4 0.7016 4 |1.39758 %
@ 768mm @ 40°
1.39934 4
@ 35°
1.401124
@ 28°
1.40419 ¢

@ 20°




C'IHN 202
. ° B.P.,°C D= 70 Additional Dat
Name and Carbon Skeleton |M. P.,°C. @ 760mm n D itional Data
Heptene-3
(Mixtures of cis and 93 t0 95 ® 0.7010 4548 | 1.4029 15
trans isomers) 04 45.48 @22° @24°
95t0961 | 0.70151¢ |1.4041 10
Geeceee 95.5t0057| @22° | @24°
95.7 t0 96.0 17| 0.700017 | 1.4046 ¢
95.7 to 95.8 16| 0.7001 10 | @24°
95818 0.7005 &t 1'?@0;20"
95. .1 11} 0.7020 ¢
5.8 to 96.1 : D3 1.4062 19
95.81096.3 . @ 24°
OTt098m | 0.10431 || 4og0
95.6 % 20 @ 24°
@746mm 1.4017 .48
@ 22°
2-Methylhexene-1 91 0.7036 | 1.4040
C=C|‘C‘C‘C‘C 90t0921  |0.7000 1 |1.4068 1
C 91.1t091.51{0.7033 % | @21°
92.8t093.512/0.7041 % | 1.4072%
94.5t095.50|0.7040 0 | @21
@ 75Tmm | 7077 e | 140401
91.5t093% | @15°,
@753mm | (.7080 %
91to92 e @ 15°
@ 750mm | 7083 st
93 to 94 8 @ 15°
@749mm | (7124 &

@15°




203 B CH.
° B.P,°C. D2 20 e
Name and Carbon Skeleton |M. P.,°C. @ 760mm h ny Additional Dala
3-Methylhexene-1 84.0
C=C-C-C-C-C 86to 8719 | 0.69451 |1.39701
@763mm |(.6953 1t
83.8 to 84.0
84.0 to 84.1 1
4-Methylhexene-1 87.3 0.6969 |1.3985
C=C—C—(|3-C-C 86.8t0 87.3° |0 7110° |1.3940°
D 87.2t087.51| @25° @ 24.9°
0.6969 1 | 1.3985
5-Methylhexene-1 85 0.6925 | 1.3954
C=C‘C‘C“'3'C 84t085% | 0.68950 |1.3940°
I @762mm | @25° @24 9°
80t0854  |0.69361 |1.3954 1
84t0864 | 0.69564
84.71 D
85t086% | 0.7160 o
85.5t086.0° | Dif
0.7087 %

@0




CH., 204
° B.P.,°C. D 20 " D
Name and Carbon Skeleton |M. P.,°C. @ 760mm h np Additional Data
2-Methylhexene-2 94.5 0.7083 |1.4075
c-c=C-C-C-C 92t095%  |0.7078 2 |1.4040 %«
94.41094.611|0.7089 1 | @20.5°
94.5 to 96 5 1.4075 1
95.1 20 1.4100 20
1.4049
@17.5°
3-Methylhexene-2
(Mixtures of cis and 85t090°¢  |0.7301°% |1.41319¢%
trans isomers) 00 t0 94 2 @ 25° @ 25°
C-C=C-C-C-C 93to97s  |0.7117% |1.40804 &
93.1t093.3u| @23 | @228
0.71379 % | 1.4099 5
61
93.5 t0 95.3 @225 | @128
95.5t097.0 )
03.5 0 94.7 % 0.71229 | 1.4100 2
@ 740m;n @ 22.5° @ 22.8°
0.71202 |1.41052
0.714 2 @228
@16° |1.41070 &
0.712 2 @22.8°
@ 16° 141222
@ 22.8°
4-Methylhexene-2
(High boiling geometrical 87.1t087.60.7007 1 |1.3980 1
isomer)
Cc-C=C-C-C-C

|
C




205 C.H,,
s B.P,°C. D2 20 it
Name and Carbon Skeleton |M. P.,°C. @ 760mm A np Additional Data
4-Methylhexene-2
(Low boiling geometrical 85.1 to 85.6 1 | 0.6981 it | 1.4000
isomer)
C-C=C-C-C-C
5-Methylhexene-2
(Mixtures of cis and 91.1 10 91.6 | 0.6990 * | 1,3990 11
irans isomers)
c—c=c—c—<|:—c
C
2-Methylhexene-3
(Mixtures of ¢is and 85.6t0 86.111|0.6942 1 |1.39911
trans isomers) 86.4t0 86.910.70201 |1.39951
C-C-C=C-CC
3-Methylhexene-3
(Mixtures of ¢is and 88.5t088.9%|0.6991 8 | 1.4050 %
trans isomers) oL m 0.7060 75
C-C-C=C-C-C 93 to 96 % @16
93.8 to 94.2 %2

¢

@ 755mm




C'IHH 206
° B.P,°C. D n20 iti
Name and Carbon Skeleton {M. P.,°C. @ 760mm 4 D Additional Data
2-Ethylpentene-1
C=C-C-C-C 93.91094.311{0.7079 1 | 1.4050
-C
3-Ethylpentene-1 83.6
C=<><|3-C-C 83.41083.67(0.6948 % | 1.3966
c-C 856 @?22° @22°
0.6956 8 | 1.3998




207 C.H..
Name and Carbon Skeleton |M. P.,°C. % 712661;1?11 Dy ny Additional Data
3-Ethylpentene-2 95.2 0.7217 |1.4139 |logi Pmm
7,800 18494
c-c=Cc-C-C 96 54 0.7190% |1.4128% T
(",-C @ 764mm D3 @25° (740 to 760rmm)
97 to 98 eo.78 07191 54 1.4136 %
96 to 100 = @ 24.45°| ©25°
96 to 97 » 0.7172n | 1.4139%
96.1 18 0.q20n | @25
95710962 6| @15° |l4140%=
05t008ms |0.7213ma| @25
95 t0 97 1 @ 15° 1.4120 1
95.3 10 95.5 1| 07222 88| LAIA0
95.2% @15° e
0.7223 7 | 1.4142%%

94to98 2 @15° @18°
95.16 % 0.7228 % | 141431
95.13 7 @l | @18
95.08 7 0.72544 27 1.40777
94.8t094.91| @15° @17° 5.2
95t095.55 |0.7182 141451

@ 745mm @13° @ 16°
94.5t094.7 1 1.4149 18

@ 743.5mm @16°
93.9t094.0 1

@ 740.7mm
96 to 97 2

@ 73Tmm
94 t0 95 2

@ 730mm




CH,, 208
Name and Carbon Skeleton |M. P.°C.| B+ P °C. Dy ny Additi
- PL°C @ 760mm A D itional Data
2,3-Dimethylpentene-1 84
C=C—(I3-C-C 84.1t084.41(0.7054 1 |1.4022 1t
¢ 84.1t084.311[0.7223% | 1.41300%
84.0t0 84.4 1 @18°
83 t0 87.5 % 1.4160 *
80 to 86 @18
83.6t084.0 1
@ 750mm
83.4t083.61
@ 744mm
83.2t083.51
@ 740mm
2,4-Dimethylpentene-1
C=C-C-C-C 80.9t081.31{0.6937 1 139701
80.4 to 80.8 11
@ 748mm
3,3-Dimethylpentene-1 ik 0.6965 |1.3085
E 77.1%0 0.6961 % | 1.3980
C=C-C-C-C 76.9 % 0.6969 20 | 13991 %
& 76.6 %

@ 747Tmm




209 C.H,,
N ° B. P, °C D 20 ")
ame and Carbon Skeleton |M. P.,°C. @ 760mm n np Additional Data
4,4-Dimethylpentene-1 71.8 1.3922
c —136.5 ] 72.63 » 0.6883° |1.3909°
C-C-C-b-c @765mm | @25° | @25.2°
] 72.35% 0.6824 = [1.3911%
c T1.4to71.8%)0.6827 5 |[1.3918»
71.2t072.49 [0.6828 2 [1.3919 »
70.7to 71.1 8] 0.7007 = [ 1.3930 =
@ 724mm D} 1.3932 2
2,3-Dimethylpentene-2 92 0.7197 |1.4146 |92_ _¢ 000817/°C.
at (0° to 20°)
c-C=C-C-C 90to92% |0.71887 |1.413%
é(J: 90 to 95 0 @21° @22°
91 t0 93 28 0.7190% |1.4142%
01 to 04 30 0.72% 1.4150 =
01 to 95 30 @22° |14180%
9.8 0.7203» | @18°
0.7363 55 | 1.4195 %
92t09500m |% 700 ®18°
93 to 9532 ’ 142009
0.7242% |1
92t095 ” @15° @‘80
@ 757mm
0.725 30
@1°
0.7355 7
@0°
0.7553 5

Dy




C.H. 210
Name and Carbon Skeleton |M. P.°C| B: Pu °C. D g Additional Data
<Eall @ 760mm . D
2,4-Dimethylpentene-2 83 0.6955 | 1.4015 %= —0.0007715/°C.
] t 2 0
c-C=C-C-C 81t082%  |0.6958% |1.40165% (0740257
(|; (|: Stossns | @22° | @22°
. 82 to 83 0.6947 57 |1.4013 %
82.4 t0 82,828 0.6954% 1140142
82.4 10 83.0 23| 0.6958* |1.4020 &
82.5t0 83.5 7| 0.6978 % | 1.3995 &7
82.6 5 0.6985 & "
o
829108340 | ?9 ;(5) 1.4082
P K 57 1!”
::1::)85.5 & 15° Hna i
07050 | 14134
@o0° v
0.7139 68 | 1.4022 7
@0° 7 sellow
3,4-Dimethylpentene-2
(Mi’:‘“‘%‘ of cis )‘“‘d 85t089n  |0.7126% |1.40521
ans Jsomers 86.2t08641(0.7153 |1.4100n
C-C=C-C-C 88.7to89.1%3| @15° @17°
0.7186 2 [1.41202
@15°
4,4-Dimethylpentene-2
(Mixtures of ¢cis and
] 84 to 863 |0.68812% |1,3986 3¢
¢
rans lsomers) 76.0t0 76.1%| 0.7220 %
c 75.0t075.1%4| DF
@739mm | 7414 %
Dy

&




211 CH..
Name and Carbon Skeleton | M. P.,°C. % Fic D2 n Additional Data
3-Methyl-
2-ethylbutene-1

C=C-C-C 88.41088.8110.71861 |1.41201
C- 88.7t0 89.1 1 4

87.9to 88.3 1

@ 748mm
88.2t0 88.5 1
@ 747mm
2,3,3-Trimethyl- 78 0.7029 9D 0.00116/°C.
butene-1 at (0° to 20°)
¢ 76t078%  [0.7023% |1.4023®
c=c-<£—c T7t079.5% |0.7073™ |1.4023 »
(‘: 77.8t078.28| D¥ @1s°
77.9t0 78.1%(0.7075 % | 1.4059
78to807m | @15° @1s°
0.7101
@15°
0.7243 ™

]
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Name and Carbon Skeleton | M. P.,°C. 5'71;5;";1 D i Additional Data
Octene-1 122.5 0.7159 |1.4103
C=C-C-C-C-C-C-C | —104% |121.85t0 0.71474 |1.4082%
122,15 107149 |1.4087 %
12(‘2(7)‘;5'““‘ 0.715% | 1.40880 ®
. 0
17249 0.71512 | 1.4090 =
@760.2mm | 0-7155 @ | 1.4092 @
121.6 to 0.7158 7 | 1.4102
123.6 % 0.7165% | 1.4128 %
@760.2mm | 0.7177 % |1.4131 %
125.1 to 0.718% [1.4132%
126.1 4 0.7181% |1.408 2
12360124 | 746 @19°
12201258 | @19° |[1.41331
122t0 12492 | g 718 = @18°
{2» @19° |1.41454
122 to 123§ 11 0.7207 12 @ 15°
“ @ 18°
122 t0 122.1 #{ g 7217 2
1221 @17°
121.5 to
12257
121 to 122 2.7
120.9 to
121.2»
120.8 to
121.2»
120.2 to
1207 ¢
119.2 to
119.7 @
@ 747mm
120.1 to
120.4
@ 743mm
119.9 to
120.3
@ 741mm
120 to
121
@ 741mm
119to
119.5 %

@ 739mm
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Name and Carbon Skeleton | M. P.,°C. % Fanc. D 3 Additional Data
cis Octene-2 123
C-C<C-c-c-c-c-C 121t0 122 |0.92574 |1.4119
125t0126« | @24° | @24°
Octene-2
Caprylene 1250126 |0.6687% |1.41194
78.8° 24°
(Mixtures of ¢is and 125.0to @738 e
trans isomers) 1253 0.7127 4 |1.41554
1251 @ 30° @ 21.5°
C-C=C-C~-C-C-C-C 124.8 to 0.7193 ¢ | 1.41366 4
1254 » 0.7197 % |1.4147 @
124.6 to 0.7214 8 | 1.4148 %
124.9 ¢ 0.72202 | 1.4149 w08
1242 0.7223» |1415%
123 to 0.7248 ¢
12354 o252
123t0 124
124.1 to
1247
@ 745mm
123.8 to
124.1 @
@ 743mm
124.0 to
124.3»
@ 740mm
2354

@ 5.6mm
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Name and Carbon Skeleton |M. P.,°C. g 7};6;5; Dy "y Additional Data
Octene-3
(Mixtures of ¢is and 122.7 to 0.7181% |1.4138%
trans isomers) 122.9 % 0.7185% |1.4139%»
121.9 t
C-C-C=C-C-C-C-C 122. 1029
@ 744mm
121.7 to
121.9%
@ 741mm
cis Octene-4
C-C-C-C=C-C-C-C |_1150 |[g1.0@ 0.7186% |1.4111%
@97.4mm @ 24.2°
trans Octene-4 0.7166
C-C-C-C=C-C-C-C |_yo50 |120.7¢ 0.7165% [1.4110%
0.7167 ¢ @ 24.2°
1.4131 ¢
Octene-4
(Mixtures of cis and 1219 to 0.7184% [1.4140%®
trans isomers) 122.3%
122.0 to
C-C-C-C=C-C-C-C 122.3 %
121.1 to
1214 %
@ T42mm
1209 to
121.3 %
@ 740mm
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Name and Carbon Skeleton |M. P.,°C. g; Fi C D 2 Additional Data
2-Methylheptene-1
c=Cc-c-c-c-Cc-C 119.2 to 0.7203% |1.4122%
) 119.5
118.3 to
118.6%
@ 743mm
3-Methylheptene-1 112 1.408
cC-C-C-C-C-C 111.0% 0.7100% |1.4063%
J: 112.6 to 0.7185% |1.4099 5
113.05
4-Methylheptene-1
cc-c-c-c-Cc-C 112.6 to 0.7183¢ |1.4099 @
113.0 ¢
111.7 to
1121 ¢
@ 740mm
5-Methylheptene-1
C=C-C-C-C~C-C
113.1 to 0.71644 | 1.4004 @
c': 1134 ¢
112.4 to
112.7 @

@ 744mm
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Name and Carbon Skeleton |M. P.,°C. %71:56;% Dy n3 Additional Data
6-Methylheptene-1 114 0.7133 |1.407 % = —0.000815/°C.
C=C-C-C-C-C-C 1135t  |o7125m |1.3086n (0°10 20%)
113.9 ¢ 0.71354 |1.4083 4
113.3 to 0.71845% |1.40854
113.6 @ @ 14.5°
113to 1152 |0.7204 ¢
111to 1122 @o0°
1108
@ 750mm
112.7 to
113.0¢
@ 747Tmm
112.6 to
113.0 ¢
@ 739mm
2-Methylheptene-2 0.7248 |1.4172
C’?=C‘C-C"C-C 122.5to 0.728% |1.41691
C 122,78 @ 22° |14170%
1223 to 0.7245% 1141754
122.7% 0.7249 51
1217 0.816 11
121t0 122 % |.725618
120t0 121 | DY
122418
@ 756mm
123to 1251
@ 755mm
12164
@ 746mm
121.5t0
121,78

@ 736mm
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o B. P.,°C. D2 20 o
Name and Carbon Skeleton |M. P.,°C. @ 760mm n np Additional Data
3-Methylheptene-2
(Mixtures of ¢is and 121t0122% 07304 [1.4183%
irans isomers) 1222 to 0.7308% |1.4190®
i
C-C=C-C-C-C—C 122.8 0.7236 % 1141978
121 % D3
@ 750mm
1214 to
122,00
@ 742mm
4-Methylheptene-2
(Mixtures of ¢is and 1132 to 07188 9 |1.41004
trans isomers) 1134 & @ 25° @ 25°
1138 to 0.7145¢ |1.41104
C-C=C-C-C-C-C 114,147
1121 to
11254
@ 740mm
5-Methylheptene-2
(Mixtures of cis and 117.2to 0.7202% | 1.4120%
trans isomers) 117.6 %

C—C=O—C—(‘3—C—C
C
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Name and Carbon Skeleton |M. P.°C & Parc. Dy 2 Additional Data
6-Methylheptene-2
(Mixtures of ¢is and 116.3 to 0.71795% ]1.4120 4
trans isomers) 117.3 @ 0.7188 ¢ |1.4122¢%
117.4to
c—c-%:-c-c—<|:~c 117.8 5
C 1154 to
116.4 ¢
@ 739mm
2-Methylheptene-3
(Mixtuxe's of ¢is and 111.7 to 0.7059 2 | 1.4070 %
trans isomers) 112.2 % 0.7314 1%
g 120.4 18
C cl C=C-C-C 110.8 to
C 111.3 %
@ 741mm
3-Methylheptene-3
(Mixtures of geometrical 121.1 0 0.7280% |1.41808

isomers)

C-C~C=C-C-CC




221 C.H.,
o B.P.,°C. D» 20 )
Name and Carbon Skeleton |M, P.,°C.| @ 760mm A 7y Additional Data
4-Methylheptene-3
(Mixtures of geometrical 115t0 1201 [0.71746 ¢ | 1.4169 *
isomers) 12044 Dy 1417121
25°
c-c-c:f: oo 122.4 % 0'702387 | @
[]
¢ 0.7411 14
@ 25°
0.7255 s¢
0.73138 ¢
Dy
0.73246 ¢
D3
5-Methylheptene-3
(Mixtures of ¢is and 111.7 to 0.71182 |1.4097»
trans isomers) 112.3
C-C-C=C-C-C-C 11101.‘: b
@ 732mm
6-Methylheptene-3
(Mixtures of cis and 111.5to 071212 |1.4103»
trans isomers) 112.5°
C-C-C-0-0-C-c Haa e,
C 113.1 to
113.6%

@ 737mm
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Name and Carbon Skeleton |M. P.,°C. % 7};(51:511 Dy n3 Additional Data
2-Ethylhexene-1 120 1.4207 |dn_ —0.00049/°C.
T (=30°t0 30°)
Cc=C-C-C-C-C 116 to 1184 |0.7274% |1.4158¢
- 120.5 % 0.7283% | @30°
121.1 @ 16° 1.4207 ®
119.6 to 1.4161 %
120.2 % 1.4180 ¢
@ 742mm @12°
1.4305 &
@o
r4as52e
@ —30°
3-Ethylhexene-1
C=C—(!)-C—C—C 107.7 to 0.7134% | 1.4068 »
c-C 1117 % 0.7140% | 1.4072%
110.0 to
111.0%
109.1 to
110.1 2
@ 741mm
106.6 to
110.6»
@ 737Tmm
4-Ethylhexene-1
C=C—C—(|3-C-C 110to 1118 |0.7134% | 1.4068 %

c-C
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Name and Carbon Skeleton |M. P.,°C. % fmmg D» n2 Additional Data
3-Ethylhexene-2
(Mixtures of geometrical 119.6 to 0.720743 | 1.4246%
isomers) 120.5 15 D3
@ 769mm
vy 0.72598 3
cesgeee 120.1 to D
Cc-C 1211 .
11943 0.73657l
119.2to 0.7367 ¢
120.1 1 0.73754 3
Dm
119 to 20
12212
119t01207
119.5 to
120.5%
@ 745mm
4-Ethylhexene-2
(Mixtures of cis and 1124t0  [0.7138¢ [1.4108%
trans isomers) 112.6 @
e 112.0 to
c-c=C (IJ-C—C 11200
Cc-C @ 750mm
3-Ethylhexene-3
Cc-C-C=C-C-C 112.5to 071445 |1.4149 5
_c 113.0%

@ 751mm
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Name and Carbon Skeleton

M. P.°C.

B.P.,°C.
@ 760mm

D

20
b

Additional Data

2,3-Dimethylhexene-1
c=C-C-C-C-C

&t

2,4-Dimethylhexene-1
C=C-C-C-C-C

2,5-Dimethylhexene-1
C=C-C-C-C-C

110.5

110.3 to
110.8 &
110.6 to
110.8 %
110.8 0
110.0
@ 743mm
109.6 to
109.8 50
@ 738mm

111.0 to
111.3 %

110.2 to
110.5 %
@ 743mm

111.6%
111.6 to
112.6%
111.1 80
@ 748mm
111.0to
112,05
@ 746mm

0.723

0.7222 %0
0.7250 %

0.7191 s

0.7172 %
0.7194 s

1.412

1.4104 %0
1.4117 %
1.4153 %

1.4107 %

1.4106
1.4117 %
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Name and Carbon Skeleton |M. P.°C| B: P °C. D 3 Additional Data
a 0 elel - P20l @ 760mm A D
3,3-Dimethylhexene-1 1.4067
c 104.0 % 0.7143 %4 | 1.4065 *
C——C—A-C-C—C 105.8 & 1.4070 &
3,4-Dimethylhexene-1
c=C-C-C-C-C 113.0 to 0.7240 ¢ |1.4145¢
Ll 3.5 @
112.2 to
112.7¢
@ 742mm
3,5-Dimethylhexene-1
Cc-C-C-C-C-C 105.0 to 0.7087 ¢ |1.4050 «2
105.8 ¢
104.4 to
105.2 @
@ 746mm
4,4-Dimethylhexene-1
o}
107.0 to 0.7198 2 |1.4102 ¢
c-c—c-Js-o-c 107.5 ¢
é 106.2 to
106.7 ¢
@ 742mm
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° B. P.,°C. Dx 20 o
Name and Carbon Skeleton |M. P.,°C. @ 760mm A ny Additional Dala
4,5-Dimethylhexene-1
C——C-C-O—(‘D—C 107.8 to 0.7382% |1.4152%
& 108.8 ¢
5,5-Dimethylhexene-1
c 101.8 % 0.7132 % | 1.4055 s
C=C-C-CH : -C
o)
2,3-Dimethylhexene-2 119 0.7392 |1.4271
C-<|3=<l>-CrC-C 114 t0 1185 |0.7392% |1.4270%
ccC 114t0 1195 [0.7364 % |1.4272%
119to 119.5 0 @16° |1.4238
120.2 6 0.736 % @ 18°
@15° 142250
@ 18°
2,4-Dimethylhexene-2 110 0.727
Cc-C=C-C-C-C 108.9 to 0.7223% | 1,3990 %
109.0 & 0.7322% |1.4144 00
110.1 to

110.5%




CeH,,

Additional Data

Name and Carbon Skeleton | M. P.,°C. % fm;c Dy n3
2,5-Dimethylhexene-2 112 0.7209 |1.4143
C—<|3=C-C—C—C 1120 to 0.7190 ¢4 | 1.4135%
c 1122 0.7202 % | 1.4144 ¢
112.3% 0.7265% |[1.4146%
111.3to Dy
1§n
@ 744mm
1111
@ 739mm
3,4-Dimethylhexene-2
(Mixtures of ¢is and 115.3 to 0.7294 % |1.4152to
irans isomers) 115.6%  |g73150 | 1.4156%
_ 115t0116% |g74380 | @25°
C“HI’C'C ¢ @756mm | 750y a0 | 1413900
C @0° 14175
1.4192 4
3,5-Dimethylhexene-2
(Mixt““‘:s of cis )‘md 108 to 111 |0.73135 |1.4148 0
7ans 1somers 109.1 5 0724251 | 1.4160 %5
C-C=C-C-C-C 112.5t0 113 8 0.7313 3¢ 1.4162 %
I 109 % Da
c ¢ @ 737Tmm
1114 to
11199
@ 735mm
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° B. P, °C. D 20 e
Name and Carbon Skeleton |M. P.,°C. @ 760mm A ny Additional Data
4,4-Dimethylhexene-2
(Mixtures of cis and 105.4 to 0.7202% |1.4120%
trans isomers) 106.0 %7
103.5 to
¢ 1041 %
c-c:c-é—c-c @739mm
4,5-Dimethylhexene-2
(Mixtures of cis and 109.5 to 0.7200 % |1.4132 ¢
trans isomers) 110.0 @
108.6 to
GC:C‘CI‘?‘C 109.1 4
[eXo) @ 740mm
2,2-Dimethylhexene-3
(Mixture's of cis and 100.1 %7 0.7048 ¥ | 1.4068 ¥
trans isomers) 09.0
c @ 750.5mm
C | -C-C
C
2,5-Dimethylhexene-3
(Mixtures of cis and 102.0to 0.7124% |1.4030%
trans isomers) 102.1 %

C-C-C=C-C-C




229 CH.,
_ ° B. P, °C. D20 20 ”
Name and Carbon Skeleton | M, P.,°C. @ 760mm A ny Additional Data
3,4-Dimethylhexene-3
(Mixtures of cis and 113.52
trans isomers)
c-c-c=C-C-C
2-Propylpentene-1
c-c-c-C-C 117.7 %0 0.7240% | 1.4136 50
c-C 117.3 %
@751mm
2-Isopropylpentene-1
C=C-C-C-C 111.7to 0.7212% | 141178
C-G-C 112.0 %
110.8 to
111.1 %0
@ 741mm
2-Methyl-
3-ethylpentene-1
C=C-C-C-C 109.0 to 0.7262% | 1.4140 %
e 110.0%
107.9 to
108.9 t0

@ 737mm
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Name and Carbon Skeleton |M. P.,°C. (57[6,()';1% Dy np Additional Data
3-Methyl- 112.5 0.7294
2-ethylpentene-1
C=C-C-C-C 112.5t0 0.728850 | 141425
c- 112.7% 0.7300
1114 to
1136
111.8 to
112.0 %
@ 745mm
3-Methyl-
3-ethylpentene-1
c 110.3 to 0.7197% |1.4120
cctoc Hyye
-C
4-Methyl- 111 0.7195 14111
2-ethylpentene-1
Cc=C-C-C-C 110.2 to 0.7192% {1.4102 50
(l; 110.4 &0 0.71972 |1.4120%
| 110.4 to
C 117
109.6 to
110.9 %
@ 744mm
109.3 to
109.5 %

@ 741mm
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Name and Carbon Skeleton |M. P.°C| B: Bu °C. Dy n Additional Date
ame a o ey G @ 760mm . D
2-Methyl- 117 0.7390 1.4246
3-ethylpentene-2
C-C=C-C-C 113 t0 116.5 8/ 0.7390 85 | 1.4246
o) 116.8 to 0.7385¢ | 1.4215%
117.3 & DR @17°
114.5to 0.7388 8
11?.5 ¢ @ 16°
@T4mm | 75356
H
4-Methyl-
3-ethylpentene-2
(Mixtures of geometrical 114.5 to
isomers) 116.5 5
@ 741mm
C—C=(|3—-C—C
T
c
2,3,3-Trimethyl- 108 0.734 1.4184
pentene-1
<|3 107.8 to 0.7305% |1.4178%
C=C-C-C-C 108.4 80 0.7363 % | 1.41793¢
é 108.2 38 0.739 50 1.4180 &
111.4 to 1.4200 s
112.4 %
107.2 to
107.8 50
@ 74Tmm
106 to 106.7

@ 742mm




CH,

Name and Carbon Skeleton

M. P.°C.

Additional Data

2,3,4-Trimethyl-

pentene-1
c=c—<|:—c—c
C

2,4,4-Trimethyl-

pentene-1
Cc

o—c-oJ:-c
c C

3,3,4-Trimethyl-

pentene-1

c
c=C-C-C-C

—93.7

—04.28
—-93.6%

106.7 to
107.7%

106 0 to
107.0 %
@ 744mm

101.5

101.56 to
101.58 &
@ 765mn

102 4
@ 765mm

101 to 102
@ 765mm 4

101.2 3132

101.2 to
101.3 =

101.5
@ 738mm

100.1 ¥
@ 737mm

100.1 to
100.2 3
@ 736mm

105.4 &

0.726 0

0.7164

0.710 %

0.7151 %
0.7167 ¢
0.7179 &

0.7287 %

1.4146 %

1.4089

1.408 =
1.4082 3t.32
1.4084 %
1.4089 &
1.4100 4
1.4103 4

1.4140¢
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Name and Carbon Skeleton | M. P.,°C. %fﬁ;g; D n Additional Data
3,4,4-Trimethyl-
pentene-1
c . 104.9 to 0.7185¢ |1.4128¢
cc-cbc 105.6 ¢
J; | 104.2 to
c 104.9 ¢
@ 743mm
2,3,4-Trimethyl- 115 1.423
pentene-2
C-f|>=C-C—C 110to 115 [0.7325 % | 1.4199
fo} J; é 113.8to  [0.742% |1.4263%
114.5¢% @ 13° 1.4268 58
114.3 % @15°
@ 739mm
2,4,4-Trimethyl- -107 |104.5 0.722 1.4159
pentene-2
Cc ~108.3 ¥ 104.84 % 0.7152 |1.4152
c—c=c—é{: -107.1% @765mm 1072113 |14158%
é lJ: —106.5 [ 104 to 1054 | 7293 60 |1,4159 ®
104.1 to 1.4160
104.5
104.5
104.8 to
105.0 %0
103.4
@ 737Tmm
103.0 to
1034 2

@ 736mm
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Name and Carbon Skeleton |M. P.,°C. B. P., °C. by " Additional Dala
. P.,°C. @ 760mm A D ULONA ai
3,4,4-Trimethyl-
pentene-2
(Mixtures of cis and 108 to 113 |0.73953% | 1.4190 ¢0
trams isomers) 111.2 to 0.7401 % [1.4232 48
e 111.5¢ 0.7473 % |1.4277 %
1119 @ 15° @ 15°
C-C=C-C-C 109
L @ 740mm
3-Methyl- 103 1.4081
2-Isopropylbutene-1
C=C-C-C 103.3 % 0.717250 | 1.4079 %
C~ 101.9 33 1.4083 3
é @ 741mm
102.4 to
102.5 50
@ 741mm
3,3-Dimethyl-
2-ethylbutene-1
. <|3 110.4 to
c=C-CC 110.8 1

o—o—
O_.
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o B. P.,°C. D» 20 s
Name and Carbon Skeleton |M. P.,°C. @ 760mm h ny Additional Data
Nonene-1 146 0.7308 |1.4161
C=C-C-C-C-C-C-C-C 145.0 to 0.730 13 141413
145.6 @21° @21°
145.3 to 0.73022¢ | 1.41600 2¢
145.8 % 0.7315v | 1.4163 v
146 1
395
@ 3mm
cis Nonene-2
c-c=Cc-c-C-C-C-C-C 148.5% 0.738 13 1.420 1
@21° @21°
Nonene-2
(Mixtures of ¢is and 147 to 148 34 | 0.8371 5
trans isomers) 153 to 154 5
C-C=C-C-C-C-C-C-C @ 768mm
Nonene-4
(Mixtures of cis and 143to 1451 |0.72871 |[1.41851
trans isomers) 147 to 1483 | @22° @ 22°
C-C-C-C=C-C-C-C-C 1475 to 07394 ¥ | 14217
148.1 % 0.732 % @18
44 to 4618 @18°
@ 12mm
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Name and Carbon Skeleton |M. P.,°C. g 7};66;; D2 3y Additionel Data
2-Methyloctene-1 143
c=c‘:-c~c-c-c—c4: 140to 1442 |0.7346% |1.4190%
¢ 141.5t0 1432| 073182
143.1 % Dy
3-Methyloctene-1
c-c-c-c-c-CcC-C 136.3 % 0.7249 % | 1.4130%
7-Methyloctene-1
€=C-C-C-C-C-C-C 138,13 0.7252% |1.4133»
2-Methyloctene-2 146
C-Cc=C-C-C-C-C-C 1450 1462 |0.73853 | 1.4240 2
146.2n @21°
1.4240 2
3-Methyloctene-2
(Mift;“eiss:;“"s )“‘“d 143t0 1452 |0.7400%0 |1.4268 1
ans isomer @734mm | @25° @23°
C-C=C-C-C-C-C-C 64.5to 652¢ |0.759 2 1.4247 20
@ 14mm @ 23°




239 CH.,,
° B.P.,°C. D 2 .
Name and Carbon Skeleton |M. P.,°C. @ 760mm h np Additional Data
4-Methyloctene-2
(Mixtures of ¢is and 137.3 to 0.72862 |1.4158
trans isomers) 137.9% @ 25° @ 24.8°
C-C=C-C-C-C-C-C
4-Methyloctene-4
(Mixtures of cis and 133t0138¢ |0.7388¢ 1.41781¢
trans isomers) 136 to 144 1 @ 25° @ 25°
16 16
C-C-C-C=C-C-C-C 0’?55 1.4228
3-Ethylheptene-3
140 to 141 12 [ 0.7477'2 | 1.42765 12

C—O—(|3=C—C~C—C
c-C

4-Ethylheptene-3 (7)

(Mixtures of ¢is and
trans isomers)

Cc-C-C=C-C-C-C
C

@ 759mm

138 to 145 =




C.Hll 240
Name and Carbon Skeleton |M. P.,°C. % £ mfn D n2 Additional Data
2,6-Dimethylheptene-1
c,—c—c-o-o—clz-c 135.3 % 0.7299% |1.4168 %
o]
3,3-Dimethylheptene-1
c 128.8 0.7295 [1.41452
4,4-Dimethylheptene-1
c 130.0 to 0.7489 2 |1.4175%
C=C-C-b-c0C 130.7 =
] @ 740mm
C 130.7 to
1314 2
2,3-Dimethylheptene-2
c-e=c-c-c-c-C 136.2 to 07422 |1.42332
136.8 22 1.4310 %
@ 743mm

145 to 146 %




241 CH.,
Name and Carbon Skeleton |M. P.°C)| B: Eut °C. D 3 Additional Data
sPa Ml @ 760mm ‘ D
1-2,4-Dimethyl-
heptene-2
C-C=C-C-C-CC 134 to 136 18
d-2,5-Dimethyl- [a)E = +2.39°®
heptene-2 (M]8=+3.02°
o—i}=c~o—i-c—c 138
2,6-Dimethylheptene-2 139
C-C-C-C-C-C-C 13892 0.7336 % | 1.4224
142t0 143" |0.7681¢ | 1.4321 1
@14° @14°
4,5-Dimethylheptene-2
(Mixtures of ¢is and 135.0 to 0.7431% | 1.4220%
irans isomers) 136.1 % @25° | @248

C-C=C-C-C-C-C

té




C.H,

242

Name und Carbon Skeleton

4,6-Dimethylheptene-2

(Mixtures of ¢is and
trams isomers)

C-C=C-C-C-C-C

2,3-Dimethylheptene-3

(Mixtures of geometrical
isomers)

C—C—(|3=C—C—C—C
C

2,6-Dimethylheptene-3

(Mixtures of cis and
trans isomers)

c—c-0=c—c,(|:-c
C

3,6~-Dimethylheptene-3

(Mixtures of geometrical
isomers)

C-C-C=C-C-C-C

B.P.,°C.

129.5 to
130.1

1384 to
138.8 =
@ 740.5mm

132 to 134 1

1372
@ 74Tmm

@ 760mm

Dz ni Additional Data
0.7239 % | 1.4135%
@ 25° @25°
07472 | 1.4250 2
0.7382% |1.42172
Dy




243 CH,,
° B. P, °C. D 20 i
Name and Carbon Skeleton |M. P.,°C. @ 760mm h ny Additional Data
4,6-Dimethylheptene-3
(Mixtures of geometrical 1312 0.7358 2 | 1.4198 2
isomers) @ 749mm DR
C—C~&(|:—C—(.|‘,—C
cC C
2-Propylhexene-1
C=C-C-C-C-C 142 to 1447
&-c-c @ 768mm
3-Propylhexene-2
C-C=C-C-C-C 138to 1422 |0.7472 | 1.43002
dec @13° @ 18°
4-Methyl-
4-ethylhexene-1
c 135.0 to 0.7467 % | 1.4230
cco-tcc 136.5%

~C
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Name and Carbon Skeleton |M. P.,°C. B.P. °C. Do n3 Additional Data
fe ¥l @ 760mm C b a
5-Methyl-
2-ethylhexene-1
C=C-C-C-C-C 139t0 140 ¢
te
3,3,5-Trimethyl-
hexene-1
C 121.5% 0.7280% |1.4139%
C=O—é:—c—c—c
4,4,5-Trimethyl-
hexene-1
(o} 133.7 to 0.7528 3% |1.4230 %
ccobcc 1347
2,3,5-Trimethyl-
hexene-2
C-C=C-C-C-C 1252 0.7340* |1.4180%
§d L @741mm | D
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CH.

Name and Carbon Skeleton

M. P.°C.

B.P.,°C.
@ 760mm

Additional Data

2,5,5-Trimethyl-
hexene-2

C
C-C=C-~ C

4,5,5-Trimethyl-
hexene-2

(Mixtures of cis and
trans isomers)

o
ccc-c-bc

2,2,3-Trimethyl-
hexene-3

(Mixtures of geometrical
isomers)

Cc

C—(L(‘FC—C—C
¢

4-Methyl-
2-propylpentene-1

C=C-C-C-C

oot &

126.7%

128.7 to
129.5 %

130 to 132 %

132 to 133 w7

0.7335 %

0.7382 2
@ 25°

0.7493
@ 15°

14210

1.4198 2
@ 24.9°

143127
@ 15°
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Name and Carbon Skeleton |M. P.,°C. g y 7’26‘;(‘," Dy ny Additional Dala
4,4-Dimethyl-
3-ethylpentene-2
(Mixtures of geometrical 124 t0 13227 10.7533 % | 1.4300 %

isomers) @ 15° @ 15°

C
O—C=C—J:—-C
c-CC

2,3,3,4-Tetramethyl-
pentene-1

c 132.6 0.761 | 1.4305»
C=C-J:— _C @ 743mm

ccc

3,3-Dimethyl-
2-isopropylbutene-1

‘l: 121.6 0.7371  |14175%
C=C-C-C 122t0 1332 [0.7545% |[1.4260%
'c @13° @17

e




247 CH,,
° B.P.,°C. D 20 oy
Name and Carbon Skeleton |M. P.,°C. @ 766mm f ny Additional Data
4-Ethylheptene-3 (?)
or 3-Propylhexene-2 (?)
C-C-C=C-C-C-C 139.51 0.72990
D3
c-C o
0.73449!
or C-C=C-C-C-C Dy
(l;_c_c 0.74333 1
Dy
0.744431!
Dy
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(6) E. Bjelouss, Ber. 45, 625, 1912.
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Name and Carbon Skeleton | M. P.°C. §'7I;i)'mcr;l D» ns Additional Data
Decene-1 171 0.743, logio Prm
_ —2272.08555
c=c-c-c-c-c-c-C-C-C 1704 to 0.7398¢ | 1.42170» T
170.8 @ 30° +47.98547 ¢
17240 0.7421 3¢ (15 to 760mm)
106t0 1074 |0.7512+4 dD
. £ = —0.000875/°C.
@ 100mm @ 15 d‘ (oo to 300)
8710 884 0.7630 ¢
@ 50mm @0°
61.54
@ 15mm
' 60to 619
@ 12mm
53.5 3¢
@ 3mm
Decene-3 (?)
(Mixtures of ¢is and 1602
trans isomers)
C-C-C=C-C-C-C-C-C-C
Decene-5
(Mixtures of cis and 149.3 ¢ 07331« |1.42124

trans isomers)

c-Cc-c-c-Cc=C-Cc-C-CC
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Name and Carbon Skeleton g 71,66;?; by 3 Additional Dala
4-Methylnonene
(3 or 4)

(Mixtures of geometrical 161t0 1642 |0.7483 28 |1.4203 %

isomers are possible in 161t0 163.5% @25°

either case) @ 734mm
c-C-C=C-C-C-C-C-C 58to0 59
@ 15mm
or

Cc-C-C-C=C-C-C-C-C

2-Ethyloctene-1 (?)

C=(|3-C—C-O-C-C—C 60@ 15mm

c-C
3-Ethyloctene-2
(Mixtures of geometrical 57t059%  |0.7545% |1.4303%
1somers) @ 15mm @ 25°
C-C=C-C-C-C-C-C
d-2,6-Dimethyloctene-1 [afto= +9.06° %
H I
c=c-c-C-C-¢-C-C 1624 0.7558 14 |1.4303 1
@ 743mm




CiHy 250
o B. P, °C. Dz 20 o
Name and Carbon Skeleton |M. P.,°C. @ 760mm h ny Additional Data
1-3,7-Dimethyloctene-1 [a]=—12.38°
Cc=C-C-c-c-c-Cc-C 154 0.7321% |1.4176%
C C 45to 46 %
@ 13mm
3,7-Dimethyloctene-1
Cc=C-c-c-c-c-c-C 152to 1555 |0.7396% |1.4212%
C C 154 2 0.7443 142131
@ 738mm @19° @19°
2,3-Dimethyloctene-2
C'(':=C“C*C-C*C-C 158.4 to 1.4280 %0
¢ 158.8 30
@ 733mm
l-2,4-Dimethyloctene-2 [M]%=—5.042
C—C=C-(l3—C—C—C‘C 62 @ 30mm
C
d-2,5-Dimethyloctene-2
[of3=+1.31°%
C-C=C-C-C-C-C-C 162

(M= +1.83°%
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Name and Carbon Skeleton |M. P.°C.| B:Pu°C. D 3 Additional Data
ame a arbo - P.°C) @ 760mm h >
d-2,6~-Dimethyloctene-2 0.7522 [a]B=+9.28°10
C-C=C-C-C-C-C-C 164016516 |0.751510 | 1.4203100 ||@B=HA397Y
¢ & @782mm | DY 1.4304 10
163.5 to 164 1| 7521 18
164.5 10 Dy
@756mm | 153310
D
2,6-Dimethyloctene-2 163
C-C=C-C-C-C-C-C 162to 163 % [0.746 ¢ 14254
é c': 163to 1648 | @22° @22°
@757mm [0.75271 | 14286
65 to 66 4 by
@ 17mm
2,7-Dimethyloctene-2
C-C=C-C-C-C-C-C 163.7 3 0.73871
(': @ 744mm | D
159t0 1627 |qg.74757
@ 650mm D
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Name and Carbon Skeleton | M. P.,°C. %‘ FaC. D» n2 Additional Data
3,7-Dimethyloctene-2
(Mixtures of cis and 163 1 0.7458 2 |1.4259 %
trans isomers) 162 to 163 w2 @ 25° @25°
C-O-C-C-CC 1627 0. 74700“ 1.4272 %
| 161to162 | @25
C @753mm |0.7475 ¥
161 = @ 21°
@ 744mm |0.7490 ¥
0.7508 20
0.7473 %
2,3-Dimethyloctene-3
(Mixtures of geometrical 161.2t0 161.4 1.4290
isomers) @ 739mm %
Cfi-rC—o-c—c—c
2,4-Dimethyloctene-4
(Mixtures of geometrical 154 » 0.7497% |1.4256»
isomers) @ 752mm DR
C-C-C-C=C-C-C-C

¢




253 CiHy
Name and Carbon Skeleton | M. P.,°C. g ﬁsﬁ;ﬁ& D i Additional Data
2,5-Dimethyloctene-4
(Mixtures of geometrical 152t0 1572 [0.74602 |1.41889 1
isomers) @ 25° @ 25°
c—c|>-c-c=c—c—c—c
C
2-Propylheptene-1
c=c-c-c-c-cC 53t0 54 2
bee @ limm
4-Propylheptene-3
¢c-c-cc-cCc-C 160 to 162 1.4386 %
_cC @ 734mm
65 t0 96
@ 15Smm
2-Methyl-
3-ethylheptene (2 or 3)
(Mixtures of geometrical 155t0 157 |0.7570'8 |1.43021

isomers are possible if
compound is
2-Methyl-3-ethylheptene-3)

C~C=C-C-C-C-C

or
C-C-C=C-C-C-C

tbe
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CIOHNI
o B. P, °C. D» 20 e
Name and Carbon Skeleton |M. P.,°C. @ 760mm A ny Additional Data
6-Methyl-
3-ethylheptene-2
(Mixtures of geometrical 157to 158¢ [0.7520® |1.42708°
isomers) @ 750mm @11.4° @114°
.7609 8
c—c=c-c-c—?-c 0@ 0°
-C C

2,5,6-Trimethyl-
heptene (1 or 2)

C=C-C-C-C-C-C 159.5 10 161 1{0.7575 11 | 1.431511

[ @19° @19°
or
C~c=c—c~<':—c|:—c
C CcC
3,3,6-Trimethyl-
heptene-1
C 155 ¢ 0.7705 ¢
@o°

C=C-C-C-C-C-C
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Name and Carbon Skeleton |M. P.,°C. % B C Dy 3 Additional Data
3,5,5-Trimethyl-
heptene-2
(Mixtures of cis and 116.8 % 1.4375 %
trans isomers) @ 215mm @ 25°

(o}
C—C=C~CJ}—C~C

c C

2,4,6-Trimethyl-

heptene-3
(Mixtures of geometrical 142 » 0.73552 |1.4208 »
isomers) @ 740mm Dy

C-C-C=C-C-C-C
c C

3,5,5-Trimethyl-

heptene-3
(Mixtures of geometrical 187 to 1575+ 01729+ 42— —o.0007761°C.
(isomers) @ 759mm 2 (0 to 20°C.)
0.7878
(o} D

c-cC=C : -c-C
C
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Name and Carbon Skeleton | M. P.,°C. % Boc D n Additional Data
5-Methyl-2-isopropyl-
hexene-1
C=C-C-C-C-C 150 ® 0.7387% |1.4202 »
('; (l: @24° @24°
Ve
Y
2,3,4,4-Tetramethyl-
hexene-2
c ! 451050« 10.76970° 1143850 (4D _ o o0076s 00
! @ 15mm onr | e #1400 207)
s o810
0.77263
@16.4°
0.77414 3
@14.3°
3,4,5,5-Tetramethyl-
hexene-2
(Mixtures of cis and 110.8 » 1.4340 ®
trans isomers) @ 215mm @ 25°

C

c-c-cc-bc
bdd
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CuHy

Name and Carbon Skeleton

M. P.C.

B.P.,°C.
@ 760mm

Additional Dala

3-Methyl-2-tert-
butylpentene-1

(o]

coboc
cdc

|
Cc

4-Methyl-3-tert-
butylpentene-2

(Mixtures of geometrical
isomers)

Cc-C=C-C-C

&
&&e

3,3-Dimethyl-2-
isopropylpentene-1

C

C——C—(l}-C—C
G
e

146 to 150 4

153 to 158 ®

152 to 156 ¢

0.767 ¢
@11°

0.7791 %

0.772 4
@ 16°

1.4306 ©
@ 17°

1.4370 »

1.4370 4
@17
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Name and Carbon Skeleton | M. P.,°C. g; Fc. Dy 3 Additional Data
3,3-Dimethyl-2-tert- 150 0.770  |1.4364
butylbutene-1
c 147 to 155 {:: 0.770m  |1.4364 %
C=C—(E—C 0.7820 38 1.4374 3.2
| 149.5 2 @19°
C M
y 0.7824
éc @19
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Name and Carbon Skeleton |M. P.,°C. %- Fioc. D» 3 Additional Data
Undecene-1
C=C-(C)«C 188t0 190 ¢ [0.7630¢ |1.4284¢
84@ 18mm !
Undecene-2
(Mixtures of ¢is and 192 to 193 2
trans isomers) 78.53
C-C=C~(C)i-C ® t4mm
5-Methyldecene-4
(Mixtures of geometrical 75t076%  |0.7578°% |1.4333°
isomers) @ 15mm @ 25°
c-c-c-c=(|:—c-o-c—c-c
C
1-2,4-Dimethylnonene-2 [M)4=—4.76°"
c-C=Cc-C-C-C-C-C-C 79@ 30mm?7
1-2,5-Dimethylnonene-2| []8=—0.58°
2 = —(,89° ¢
C-C=C-C-C-C-C~C-C 113 (M13
Lol @ 100mm




261 CuH.,,
° B. P, °C. D» 20 ..
Name and Carbon Skeleton |M. P.,°C. @ 760mm R np Additional Data
2,8-Dimethylnonene-4
(Mixtures of ¢cis and 57to 63 1 0.743 1 142111
irans isomers) @ 13mm
C-C-C-C=C-C-C-C-C
4,8-Dimethylnonene-4
(Mixtures of geometrical 165t0 1654 |0.75301¢ |1.42776¢
isomers) @ 25° @ 25°
C-C-C-C=C-C-C-C-C
2,4,7-Trimethyl-
octene-4
(Mixtures of ¢cis and 168 10 0.753910 | 1.428010
trans isomers) @ 739mm Dy

cﬂ:—c—c|>=c—c-c—c
C C




CI‘IH!I
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Name and Carbon Skeleton

M. P.oC| BPuoC

@ 760mm

D

20
"p

Additional Data

2-Methyl-4-propyl~
heptene-3 or
6-Methyl-4-propyl-
heptene-3

(Mixtures of geometrical
isomers are possible if
compound is 6-methyl-4-
propylheptene-3)
C—(i‘,—C=(|2 -C-C-C
Cc Cc-CC
or
c-c-c=C-c-Cc-C

c-c-C ¢C

3-Methyl-2-tert-
butylhexene-1

T
c-c-c-c-cC

LN
ccc

3,3-Dimethyl-2-iso-
propylhexene-1

o}
c=c—<£—c—0~c
¢

&%

180 to 183 &

169 to 174 1

171 to 174 2

0.77108
@ 15°

0.774 »
@ 13°

0.873 19
@9

14338
@ 15°

1.4360
@15°

1.4380 13
@ 15°
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Name and Carbon Skeleton |M. P.°C. %‘ 7P60m(;;1 Dn % Additional Data
3,3-Dimethyl-2-ter¢-
butylpentene-1
c 176to 18112 |0.79912  |1.4518 12
ccdcc e | en
&&
3,4-Dimethyl-2-tert-
butylpentene-1
ccC 167to 17113 |0.78118  |1.4415%
c-—c-é-(l:—c @ 16° @18°
c—(L—c
3-Ethyl-2-tert-
butylpentene-1
C=C*('3—C-C 168to 17218 (07831 |1.44121
Lo @16 | @17
IN
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(1) E. Jeffreys, Am. Chem. J. 22, 14, 1899.
(2) C. Mannich, Ber. 35, 2144, 1902,
(3) H. Thoms and C. Mannich, Ber. 36, 2544, 1903.
(4) E. Bjelouss, Ber. 45, 625, 1912,
(5) G. Amouroux and M. Murat, Compt. rend. 154, 993, 1912; J. pharm. chim. [7] 5, 473, 1912,
(6) J. v. Braun, H. Deutsch, and A. Schmatloch, Ber. 45, 1246, 1912,
(7) P. A. Levene and R. E. Marker, J. Biol. Chem. 92, 455, 1931.
(8) P. A, Levene and R. E, Marker, J. Biol. Chem. 95, 1, 1932,
(9) F. C. Whitmore and F. E. Williams, J. Am. Chem. Soc. 55, 406, 1933.
(10) M. Tuot, Compt. rend, 197, 1434, 1933.
(11) P. G, Fischer and O. Stoffers, Ann. 500, 253, 1933.
(12) I. N. Nasarov, Ber. 70 B, 606, 1937,
(13) I. N. Nasarov, Ber. 70 B, 617, 1937.
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Name and Carbon Skeleton |M. P.oC| & Fu-C. | DP "3 Additiona} Data
Dodecene-1 213 0.7600 |1.4327 % = —0.0007204/°C.
C=C-(C)s-C —31.5¢ |213% 0.7024 * |1.4326% (0% 0 1007
—31¢  |96@15mm* | @100° | @21.5° |4n_ _ 00044/,
5.5 0.7384% 14338 |¥ (15040259
@ 15mm @50° |143040%
90to91% |0.7511° 143192
@ 13mm @30° 1.4360 %
86.5% 0.7598 30 @15°
@3mm 0.7600 3
0.7605 ¥
0.7620°¢
@15°
0.7621
@15°
0.7732 ¢
@o0°
0.7729 ¢
@0°
.0.7744
@0°
0.7954 ¢
@ -31°
Dodecene-6
(Mixtures of cis and 62.5t0 62.6%0.7423 % |1.4252%
trans isomers) @ 15mm
C~(C)+~C=C-(C)C
2-Methylundecene-2
C-C=C~(C)rC 210 to 211.5 7/ 0.7590 *  |1.4270 ¥
@ 752mm
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Name and Carbon Skeleton | M. P.,°C. 57{;0';% Dy n% Additional Data
2-Methylundecene-
(4 or5)
(Mixtures of c¢is and 204 to 206 1
trans isomers are possible
in either case)
C-C-C-C=C~(C)sC
or
G—(IZ~C—-C—C=C—(C)¢—C
C
6-Methylundecene-5
(Mixtures of geometrical 90 to 92 # 0.7647 [1.4368 %
isomers) @ 15mm @25°
C-(C)+-C=C~(C)C
2-Ethyldecene-1
C=C-(C)-C 91t0 931 0.7703
c @ 11mm @21°
d-2,3-Dimethyl- [a]8=4-0.33° %
decene-1
C=C-C-C-C-C-C-C-C-C 101 to 105 2
(l; é @ 20mm




267 CiH,
Name and Carbon Skeleton |M. P.,°C. (% 7P6dt:1(r:n DY n3 Additional Data
1-2,5-Dimethyldecene-2 [a]3=—0.35°=
C-C=C-C~C-C-C-C-C-C 1258 [M]3=~0.59"*
@ 100mm
2-Propylnonene-1
C=(f—C“C—C—C—C*C~C 88 to 90 20 0.7630 20 | 1.4311 %
c-¢cC @ 13.5mm @ 22° @ 22°
4-Propylnonene-3
(Mixtures of geometrical 8410872 0.7643 % | 1.4362 2
isomers) @ 15mm @ 25°
c-c-c=c-C-Cc-C-C-C
-C-C
2,5,8-Trimethyl-
nonene-4
(Mixtures of geometrical T4 t0 76 0.7678° [1.43521°
isomers) @ 9mm @12.3° @ 12.3°
0.7768 °
C—(ID—C—C=C—C43-C—C @0°
C
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Name and Carbon Skeleton |M. P.,°C. % Fyoc. D n Additional Data
2-Butyloctene-1
5-Methyleneundecane 88 to 89 2 0.7642% |1.4315%
@ 14mm @23° @ 20.5°
C=C-C-C-C-C-C-C
é—c—c—c
3-Butyloctene-1
c=c-c-c-c-c-C-C 84.8% 0.7591% |1.4295#
_C-C @ 15mm
4-Butyloctene-2
c-c=c-c-c-C-C-C 115.2 to 117.2/0.7558 » | 1.4287 %
_ @55 to @25¢ @ 25°
-C-C-C 57mm »
7-Methyl-4-propyl- logy, Pmm=
octene-3 _2653.06248
T
Cc-C-C=C-C-C-C-C 190 to 1912 {0.7610 +8.60733 (calc.) ¥
189 to 191 13 DOW (20—756.5mm.)
@ 756.5mm | g 7672 12 (T=°C.+273.1)
89to911 ® 21°
@20mm g yyz3n
A
0.7851 1
@ 0°
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Name and Carbon Skeleton

M. P.°C.

Additional Data

3,6-Diethyloctene-4

(Mixtures of ¢és and
trams isomers)

C-C-C-C=C-C-C-C

be bo

2,6-Dimethyl-3-iso-
propylheptene-(2 or 3)

C-C=C-C-C-C-C

¢d
P
or
c—c,:—c-—c~c—c-c

C
&%

2,4,4-Trimethyl-3-
ethylheptene-2 (?)

c
c—c=c—<|£—c—c—c
C

198

188 to 190 1
@ 772mm

193 t0 1972

0.77556 ®

0.7775 1¢
Dy

0.786 2
by
0.795*
D3

1.43941 »
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Name and Carbon Skeleton |M. P.°C| B:Fs C | DP 5 Additional Dota
3,4,5-Trimethyl-5-
ethylheptene-3 (?)
(Mixtures of ¢is and 195t0 1977 |0.798*
trans isomers) 196 t0 199 Dy
0.809 2
Dtl
c—c—c=c-4:—c-c ’
tdde
2,2,3,5,6-Pentamethyl-
heptene-3 (?)
(Mixtures of geometrical 54.9 t0 56.5 %
isomers) @ 12mm
54.9 to 58.5 %
@ 10.5mm
c—(‘:-c:c—c—c—
b
5-Methyl-2-isoamyl-
hexene-1 (?)
Cc=C-C-C-C-C 189 to 194
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CHHN

Name and Carbon Skeleton

M. P.°C.

B.P,°C.
@ 760mm

Dy

20
b

Additional Data

2,5-Dimethyl-3-
isobutylhexene-2

C-C=C-C-C-C
tE b
&&e

3,3-Dimethyl-2-tert-
butylhexene-1

c
c=c-<%-c—c—c

C
&&e

2,2,3,4,5,5-
Hexamethyl-
hexene-3 (?)

(Mixtures of ¢is and
trans isomers)

c c
cbocbe

65 @ 10mm 10

195 to 199 &

170 to 183

0.8040 *
@ 16°

1.4510
@ 18°




C..H., 272
° B.P.,°C. D2 20 o
Name and Carbon Skeleton |M. P.,°C. @ 760mm A #p Additional Data
3,3-Dimethyl-2-tert-
pentylpentene-1
? 200to 204 = [0.8176% |1.4610%
C=C-C-C-C @18
N
cC
3-Methyl-3-ethyl-2-
sec-butylpentene-1
C 196 to 199 2 |0.8064 * |1.4500 *
cc-bcc @1 | @
c-c-C C-C
3-Methyl-3-ethyl-2-
tert-butylpentene-1
C 198t0 203 % [0.8189 % |1.4570%
@ 16° @ 15°

oc-bec
Lo
&&x




273 CuH,:
Name and Carbon Skeleton |M. P..°C. g 7P66 r:fn Dy ny Additional Data
3,3,4-Trimethyl-2-tert-
butylpentene-1
(o} 195t0 200 {0,819 |1.4560%
-] o
c=c-é-c-c @8 @14
P, ccC
&
2,4,4-Trimethyl-3-fert- 10g10 Pm
butylpentene-2 (?) _ _2261.7533
T
c <—-30° |[178t0o 1818 |[0.746 45 |1.43113% +7.87254
P | @768mm | @50° | @30° | (10t0760mm) "
Ll 173t01761 [0.75901 [14306w | (T'="C.+273.1)
I 1773 0.7600 ' | 1.43060 #
éc 177t0 179 % [0.7613 2 |1.4356%
177.5 to @17°  |1432812
17853 0.773 3 @17
177.5 to 0.774 345 | 1.44457
179 4% 077471 | @0°
178.5 to Dy 1.4580 %
179.518 @ —30°
179 to 181 18
178 to 180 18
@ 752mm
110 to 111 2
@ 100mm
Tto72%
@ 20mm

56@ 10mm 1@
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(15) I. Wanin, J. Russ. Phys. Chem. Soc. 47, 1094, 1915.
(16) T. Milobedzki and A. Sachnowski, Chem. Polski 15, 34, 1917.
(17) B. T. Brooks and [. Humphrey, J. Am. Chem. Soc. 40, 822, 1918.
(18) S. V. Lebedev and G. G. Koblyansky, J. Russ. Phys. Chem. Soc. 61, 2175, 1929; Ber. 63B
103, 1930.
(19) J. v. Braun and W. Teuflet, Ber. 62B, 235, 1929.
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C I!H“

Name and Carbon Skeleton |M. P.,°C. g) 7P661:1(;‘n D np Additional Data
Tridecene-1 %li)' = —0.000744/°C.
(0° to 25°)
C=C~(C)uC —139 1102to103% |0.7670° |1.4328°
@ 10mm @ 25° @25°
0.7856 ¢
@o°
Tridecene-6
C-(C)~C=C~(C)s—C 80 to 81 ® 0.764478 |1.4320°*
@ 6mm @ 25° @ 25°
n-Tridecene-x
22802311 |0.7977t |1.4488!
3-Methyldodecene-3
(Mixtures of geometrical 105 to 1072 |0.78022
isomers) @ 12mm

C-C-C=C-(C)—C




C..H,, 276
Name and Carbon Skeleton | M. P.,°C. % Fetal. D g Additional Data
6-Ethylundecene-5
(Mixtures of geometrical 102t0 1054 |0.7701¢ |[1.4401¢
isomers) @ 15mm @ 25°
C—~(C)=C~(C)s
-C
5-Butylnonene-4 216 0.7730 |1.4415 |10gi0 Pum
_ 265092092
C-C-C-C=C-C-C-C-C 215.5 to 0.77245 143753 T
216.5° N s +8.300826 3
-C-C-C 0.7745 1.4392
212510213 % 14419¢ | (10to760mm)
@ 735mm 1 4421 R (T=273.1+t C.)
108 1o 109 ¢
@ 22mm
98 t0 99 ¢
@ 15mm
90@ 10mm 3
60@1.2mm?*
3-Propyl-2-tert-
butylhexene-1
C=C-C-C-C-C 205102077 |0.7917 1.44707
@16° @18°

y -C-C
cC
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(1) A. Pictet and J. Potok, Helv. Chim. Acta 2, 501, 1919.
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C.H. 278
or| B.P.°C. Do 20 e
Name and Carbon Skeleton |M. P.,°C. @ 760mm . ny Additional Data
Tetradecene-1 0.772, | 1.4365 tfi_D___ —0.000655/°C.
b (—15°t0 30°)
C=C-(C)u-C -121 124.5 to 1255{0.7638 ! 1.4381°
@ 15mm @ 30° @ 21.1°
127 @ 15mm Y 0.7737 ¢ 1.43647¢
114to 115¢ |0.7882
@ 3mm Dy
0.77451
@15°
0.78521
@0°
0.7936 !
@ —12°
Tetradecene-7
(Mixtures of ¢is and 126.1t0126.5|0.7728° |1.4385°
trans isomers) @ 15mm ®
C—(C)~C=C-(C)s—C
4-Methyltridecene-4
(Mixtures of geometrical 115to 1172 [0.7882
isomers) @ 10mm

C-C-C-C=C—(C)~C




279 C.H.s
° B.P.,°C D2 20 .
Name and Carbon Skeleton |M. P.,°C. @ 760mm A o Additional Data
2,3-Dimethyl- '
dodecene-3
(Mixtures of geometrical 116 to 1222
isomers) @ 13mm
C-C-C=C-(C),-C
6-Propylundecene-5
or 4-Pentylnonene-3
(Mixtures of geometrical 111to114° |0.7749% |1.44113
isomers are possible if @ 15mm @ 25°
compound is 6-propyl-
undecene-5)
C—(C).=(|3—C ~(Ch
Cc-C-C
or
C-C-C=C-C-C-C-C-C
~-C-C-C-C
5-Butyldecene-
(4 or5)
(Mixtures of geometrical 113to 1153 |0.7748° |1.44143
isomers are possible if @ 15mm @ 25°

compound is 5-butyl-
decene-4)

c—c—c—cal:—c—c—c-c—c
c-c-c-C

or
C ¢ c-c-c=c-c-c-c-C

-C-C-C
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Name and Carbon Skeleton |M. P.,°C. ](; 7P6dr:1€n Dy ny Additional Data
2-Pentylnonene-1
C=C~(C)eC 117to 1184 [0.77284 |1.4374¢
©)e @ 11mm @ 22.5° @22.5°
3-Pentylnonene-1
C=C-C~(C)i—C 116.9 ¢ 0.7705° 1.4350 ¢
( | )e @ 15mm
(]
Z-Hexyloétene-l
C=C-(C)sC 100 to 105 &
©x @ 7mm
4,5-Dipropyloctene-4
C-C-C-C=C-C-C-C 92 t0 95 #
@ 11mm

C- C-C




281 C.H,,
Name and Carbon Skeleton | M. P.,°C. % P C. Dp ¥ Additional Data
3,3-Dimethyl-2-[1,1-
dimethylbutyl]-
hexene-1
c 229102337 |0.82287 |1.45747
@10° | @18°

C=C—(]3-C-—C-C
L

&&e
¢
¢

(1) F. Krafft, Ber. 16, 3018, 1883,

(2) H. Thoms and B. Ambrus, Arch. Pharm. 263, 263, 1925.

(3) F. C. Whitmore and F. E. Williams, J. Am. Chem. Soc. 55, 406, 1933.
(4) J. v. Braun and G. Marz, Ber. 67B, 1696, 1934.

(5) A. Krassilchik, Ann, combustibles liquides 10, 923, 1935.

(6) A. Maman, Pub. sci. tech. ministere air (France) No. 66, 1, 1935.
(7) 1. N. Nasarov, Ber. 70B, 606, 1937.
(8) D. Aeclony, Thesis—Leland Stanford Univ., 1938.

(9) D. J. Gibson, Thesis—Ohio State Univ., Sept., 1938.
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° B. P, °C. D2 20 o
Name and Carbon Skeleton |M. P.,°C. @ 760mm A ny Additional Data
Pentadecene-1 -3 0.778, %D= ~0.000686/°C.
o )
C=C~(C)C —285 |144t0145% |0.7751% [1.4353% (0° t0 257
—0.50 2 @ 15mm @ 25° @ 25°
127.5 t0 128.5]0.7809 * 1.44434 2
@ 10mm & @ 20° @ 12.35°
0.78215*
@12.3°
0.7941 2
@0°
0.79215
@o°
Pentadecene-6 (?)
(Mixtures of ¢is and 120t0 1254 |0.8200+4 |1.4656+4
trans isomers) @ 3mm @ 15° @ 15°
C-(C)~C=C~(C)~C
3,7,11-Trimethyl-
dodecene-(1 or 2)
(Mixtures of ¢is and 2901 0.7901
trans isomers are possible 287102881 |0.8031
if compound is 3,7,11-tri- @ 724mm '@ 0°
methyldodecene-2) 150 to 152 1
@ 11mm

C=C—C—(C)z—(i‘f—(C);—('3 -C

C C
or
C-C-‘C—(C)a—C—(C):-(‘:-C

C
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Name and Carbon Skeleton | M. P.°C.| B- P °C. Dy n Additional Data
: s St @ 760mm ¢ b
6-Butylundecene-5
or 5-Pentyldecene-4
(Mixtures of cis and 126t0 1293 [0.77813 |1.4436%

trans isomers are possible @ 15mm @ 25°

if compound is 6-Butyl-

undecene-5)

C-(C)s-C=C~(C)+~C

-C-C-C
or
C-C-C-C=C~(C)-C

(s

I
C

(1) R. Willstatter, E. W. Mayer, and E. Huni, Ann. 378, 73, 1911.
(2) S. Landa and M. Landova, Collection Czechoslov. Chem. Commun. 2, 31, 1930.

(3) F. C. Whitmore and F. E. Williams, J. Am. Chem. Soc. 55, 406, 1933.

(4) H. Marcelet, Compt. rend. 202, 1809, 1936.

(5) A. P. Kozacik and E. Emmet Reid, J. Am. Chem. Soc. 60, 2436, 1938.
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Name and Carbon Skeleton |M. P °C. (37120';% D ny Additional Data
Heza(tecene-l, 4.0 0.7835 |1.4417 %?= —0.0007200/°C.
etene (15° to 140°)
C=C-(C)C 2217|2751t 0.69967 |1.4396% |dn__ 4 405300,
3410|2744 @1405°| @25° |dt 5004950
4.1 |181.4 to 183.6/0.739410 |1.4422%
351 @44mm? @ 79.8° @ 20.2°
40° 163 1 0.7686 ¢ 144112
4 915,25 @ 2imm @37.1° 1441102
40to |130to1501 |0.7689° 1144182
415 | @18mm | @371% |y 4pp9n
40t0 |157.5™ 0779 % 14 44200
41» | @15.5mm | @25 @19°
4to5™ 155@ 15mm? 0.74837
1545 to 155 5| @20.2°
@ 15mm 0.7830 2
154to 1551 [0.7825V
@ 15mm 0.8850
152to 1544 | DR
@ 13mm 0.78032 3
149.510 150 *| @ 15.2°
@12.5mm | 78382
149to 1542 | @ 15°
@12mm 7839+
1582 @15°
@ 11.5mm 0.7868 13
125t0 1452 | @15°
@ 10mm 10,7890 2
123@3mm¥| @ 15°
0.7849 10
@ 14.6°
0.7915 5
@4
0.7917 8
@4°




285 CiHa
o B.P,°C. D 720 -
Name and Carbon Skeleton |M. P.,°C. @ 766mm h D Additional Data
9-Methylpentadecene-
(6or7)
(Mixtures of ¢is and 106 to 1111 |0.7993 1% [1.4419®
trans isomers are possible @ 4mm @21° 1.4528 18
in either case) 142t0 1461 |0.79261 | { 4535 1
@ 12mm @ 19° @ 19°
CHO)C-C-C-C-(CC 14818 0.8251 ¢
@ 12mm Dy
or 210t0220° | gi4:2
C~(C)s-C=C-C~(C)sC @150mm | @ q5°
2502 0.8360 ¢
310t0 320 ¢ DY
5-Butyldodecene-
(4 or 5)
(Mixtures of geometrical 107 to 110 |0.7855% |1.4450 2
isomers are possible if @ Smm 0.7864 % |1.44522
compound is 5-butyl- 216 to 263
dodecene-4) 265 to 267
C-C-C-C=C-(C)sC
—-C-C-C

or
C-C-C-C-C=C-(C)+—C

-C-C-C




C l.H!!
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Name and Carbon Skeleton | M, P.,°C. B.P. °C. D» 72 Additi
e Ml @ 760mm 4 D itional Data
6-Pentylundecene-5

C-C-C-C-C=C~(C)~C

(Ch

|
C

2,8-Dimethyl-5-
isoamylnonene-4

C-C~C-C=C-C-C-C-C

N\
o/ OO0

135 to 137 20
@ 17Tmm

132 to 124 2
@ 15mm

114 to 1158
@ 10mm
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(1) J. Dumas and E. Péligot, Ann. chim. phys. [2] 62, 5, 1836; Ann. 19, 290, 1836.
(2) J. Bouis, Ann. chim. phys. (3] 44, 77, 1855; Ann. 92, 396, 1854.
(3) D. Mendelejeff, Jahresber. Fortschr. Chem. 1860, 7:; Compt. rend. 51, 97, 1860, Rép. chim.
pure 3, 33, 1861; Zeitschr. Chem. Pharm. 1860, 481,
(4) Tuttschew, Jahresber. Fortschr. Chem. 1860, 405; Rép. chim. pure 2, 463, 1860; Zeitschr. Chem.
Pharm. 1861, 59.
(5) F. Krafft, Ber. 16, 3018, 1883.
(6) A. Rossolimo, J. Russ. Phys. Chem. Soc. 26, 250, 1894; Ber. 27, Ref., 626, 1894.
(7) J. F. Eykmann, Rec. trav. chim. 14, 183, 1895.
(8) V. Grignard, Compt. rend. 136, 815, 1903.
(9) A. Klages, Ber. 36, 3584, 1903.
(10) J. F. Eijkman, Chem. Weekblad 3, 701, 1906.
(11) B. T. Brooks and I. Humphrey, J. Am. Chem. Soc. 40, 822, 1918.
(12) W. F. Faragher, W. A, Gruse, and F. H. Garner, Ind. Eng. Chem. 13, 1044, 1921.
(13) W. F. Seyer and J. L. Huggert, Trans. Proc. Roy. Soc. Canada |3] 18, 213, 1924.
(14) S. Landa, Bull. soc. chim. [4] 43, 1086, 1928.
(15) W. E. Messcr, Chem. News 138, 292, 1929.
(16) S. Skraup and O. Binder, Ber. 62, 1127, 1929.
(17) H. 1. Waterman, P. van't Spijker, and H. A. van Westen, Rec. trav, chim. 48, 1103, 1929.
(18) M. Lerer, Ann. combustibles liquides 8, 681, 1933.
(19) F. C. Whitmore and P. A. Krueger, J. Am. Chem. Soc. 55, 1528, 1933.
(20) J. M. Church, F. C. Whitmore, and P. V. McGrew, J. Am. Chem. Soc. 56, 176, 1934.
(21) A. Krassilchik, Ann. combustibles liquides 10, 923, 1935.
(22) A. Maman, Pub. sci. tech. ministere air (Prance) No. 66, 1, 1935.
(23) S. L. Langedijk and P. L. Stedehouder, Rec. trav. chim. 56, 526, 1937.
(24) A. D. Petrov and D. N. Andreev, J. Gen. Chem. (U.S.S.R.) 7, 570, 1937.
(25) A. R. Ubbelohde, Trans. Faraday Soc. 34, 282, 1938.
(26) E. B. Evans, J. Inst. Petr. Tech., 24, 321, 1938.
(27) R. L. Wakeman, Thesis, Massachusetts Institute of Technology, 1930



CiH. 288
Name and Carbon Skeleton |M. P.,°C. % 71:561_;‘;; Df‘ ny Additional Data
Heptadecene-1
C=C~(C)iC 1125|1554 to 0.78595 | 1.4417
156.4 8 @ 25° @ 25°
@10mm 10,7892 5
@ 20°
Heptadecene-8
(Mixtures of ¢is and Ca.—503 1732 0.795 3
trans isomers) @ 16mm @ 25°
159.5 to 160 4| 0.7977 *
G—(C)c-C=C"(C)7‘C @ 9_smm @ 100
1362 0.8006*
@ 3.5mm @ 6°
0.80421
@0°
5,9,13-Trimethyltetra-
decene-1 (?)
=(C)s~C~(C)sC-(C)+C-C 288t0291% [0.790* logi Pum
@ 719mm _ 33006151
153 0 155.52 r
@ 1<())mm +8.723447 (calc.)
(10 to 719mm)
(T=273.14¢°C.)

(1) J. Mai, Ber. 22, 2133, 1889,
(2) R. Willstatter, O. Schuppli, and E. W. Mayer, Ann. 418, 121, 1919,
(3) W. E. Messer, Chem. News 138, 292, 1929,
(4) A. Krassilchik, Ann. combustibles liquides 10, 923, 1935.
(5) A. P. Kozacik and E. Emmet Reid, J. Am. Chem. Soc. 60, 2436, 1938.
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Name and Carbon Skeleton |M. P.,°C. %71;6;(;‘“ Dy ny Additional Data
Octadecene-1 18 QdB = —0.000328/°C.
b (150 to 459)
C=C~(C)u—C 181457 1179t0 1805 [0.7823¢ |1.4411¢
@ 18mm @ 42° @ 32°
179 187 0.7790 * 1.4443 4
@ 15mm @ 35.6° @ 22°
1744 0.7863 ¢
@ 10mm @ 32°
0.78811
@ 22.1°
0.7884 ¢
@ 22°
0.7910 !
@18°
Octadecene-9
(High-melting geometrical | 2 ¢ 0.7917 3 1.44782
isomer) @ 19° @ 19°
C-(C)-C=C-(C)-C
Octadecene-9
(Low-melting geometrical | < —152 | 1902 0.79682 |1.4483 2
isomer) @ 15mm

C-(C)r-C=C~(C)r-C




C..H, 290
Name and Carbon Skeleton |M. P.,°C. (E\' 71,66;2;1 Dy n3) Additional Data
2-Methylheptadecene-2 10g10 Prmm
_ _7688.3692
C-C=C-(C)is-C —2.5% |277¢ 0.7449 3 T
& @100mm | @ 100° +13,10125 3
3143 0.7953 2 (100 to 760mm)
0.8022 ¢ (T=273.1+1°C.)
@ 10" ‘fi—?= —0.0006892
0.8089 (1-0.0014148)/C.
@0 (0° to 100°)

() H. Gault and Y. Altchidjean, Ann. chim. [10] 2, 209, 1924.
(2) J. Boeseken and A. H. Belinfante, Rec. trav. chim. 45, 914, 1926.

(3) S. Landa and R. Ried], Collection Czechoslov. Chem. Commun. 2, 520, 1930.
(4) M. V. Dover and W. A. Hensley, Ind. Eng. Chem. 27, 337, 1935.

(5) K. H. Meyer and P. Streuli, Helv. Chim. Acta 20, 1179, 1937.

(6) J. C. Corruthers, Trans. Faraday Soc. 34, 300, 1938.
(7) F. Krafft, Ber, 16, 3032, 1883.



291 C1Has
° B.P,°C. D» 720 L
Name and Carbon Skeleton | M. P.,°C. @ 760mm A D Additional Data
Nonadecene-1 (?)
Arachidene 180 to 1851 }0.8550! 147611
@ 3mm @ 15° @ 15°
C=C~(C)s-C
Nonadecene-1

C=C-(C)C 21.72 1772 0.7858 2
@ 10mm @ 35°
0.7889
@ 30°

(1) H. Marcelet, Compt. rend. 202, 1809, 1936.

(2) A. P. Kozacik and E. Emmet Reid, J. Am. Chem. Soc. 60, 2436, 1938.
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295 C!lHli
° B.P., °C. Do 20 ..
Name and Carbon Skeleton (M. P.,°C. @ 760mm A np Additional Data
C.H,, Heneicosenes
Heneicosene-9
(Mixtures of ¢is and 34 201 t0 202 ¢ |[0.7981 0
trans isomers) @ 12mm @ 25°
201t0202° |0.8015
C~(C);-C=C~(C)1r-C @ limm 0.8048 2
@ 15°
C..H.. Docosenes
Docosene-1
C=C-(C)w-C 417 174 to 1787
@ 0.6mm
4-Propylnonadecene-3
(Mixtures of geometrical 204t02061 |0.75251 |1.45568 1t
isomers) @ 10mm @ 99° @13.1°
0.7588 11
C-C-C=C-(C)1s—C @ 90°
_C-C 0.7652 1
@ 80°
0.7710 1
@ 70°
0.7793 1
@ 60°
0.7858 1
@ 50°
0.7920 1
@ 40°
0.7982 1
@ 30°
0.8044 1
0.8116 1
@ 10°
0.8182 1

@ 0°
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° B. P, °C. D 20 V.
Name and Carbon Skeleton | M. P.,°C. @ 760mm i np Additional Data
C.,H,, Tricosenes
Tricosene-11
(High-melting geometrical | 17 to 225 18 0.772511 | 1.4537
isomer) 185 @ 15mm @ 70°
19 16 0.8055 18
C—(C)y-C=C—-(C)1e-C
Tricosene-11
(Low-melting geometrical |10 25
isomer)
C—(C)y-C=C-(C)1~C
C.H, Tetracosenes
2-Methyltricosene-2 = —0.0006710/°C.
(40° to 100°)
C-C=C—(C)y-C 41.59 234 t0237° |0.7656°
@ 10mm @ 100°
0.7994 ¢
@ 50°
0.8047 ¢
@41.5°
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C.H,

Name and Carbon Skeleton

M. P.°C.

B.P., °C.
@ 760mm

Dy

30
">

Additional Data

5-Butyleicosene-4

(Mixtures of geometrical
isomers)

C-C-C-C=C~(C)1-C
-C-C-C

C.H,, Hexacosenes

Hexacosene-1

C=C-(C)u-C

51to
521

219to 2211
@ 10mm

200 to 205 v
@ 2mm

0.7568 1
@ 99°
0.7631 1
@ 90°
0.7694 1
@ 80°
0.7755 1
@70°
0.7821 1
@ 60°
0.7889 1
@ 50°
0.7951 1
@ 40°
0.8018 1
@ 30°
0.8077 u
0.8139 1
@10°
0.8205
@0°




C.H;, 298
Name and Carbon Skeleton |M. P.°C.| B: - °C. Dy ny Additi
- P.°Cl @ 760mm A D itional Data

2-Methyl-5-isoamylei-
cosene-(4 or 5)

(Mixtures of cis and
trans isomers are possible if
compound is 2-Methyl-5-

isoamyleicosene-4)
C-C-C-C=C-(C)1C
-C-C-C

or
C—?-C—-C—C=C—(C)"—C
C C—C-(’D—C
C

C.H,, Heptacosenes

Heptacosene-1 (?)
Cerotene

C=C~(C)aC (?)

Heptacosene-13

(High-melting gcometrical
isomer)

C—(C)u—C=C—(C)1-C

57 to
5812

34.28

235 to 240 0.1
@ 15mm




299 CyH.,

Name and Carbon Skeleton | M. P.,°C. g}- Fac D» 2 Additional Dala

Heptacosene-13

(Low-melting geometrical [4t055 |2105
isomer) @ 1mm

C~(C)n-C=C-(C)1-C

C.H,, Octacosenes
Octacosene-1

C=C~(C)»C 56 to 220 to 223 7
57v @ 1.5mm

10-Nonylnonadecene-9

C-(C);-C-C—(C)s—C 227.5 to 228.5
©)s @ 2.5mm
C

C,.H,. Hentriacontenes
Hentriacontene-1

C=C-(C)»s—C 64 ¢ 2338

@ 1.5mm
2958

@ 15mm




C.He

Name and Carbon Skeleton |M. P.,°C. @ 7};6;% Dy ny Additional Data
Hentriacontene-15
(High-melting geometrical [45.2to | 245 to 2468
isomer) 454% | @1mm
C~(C)15~C=C—-(C)1~C
Hentriacontene-15
(Low-melting geometrical 241 to 242 ¢
isomer) @ 2mm
C~(C)1s-C=C—(C)1s-C
C,.H, Dotriacontenes
7-Methyl-8-[2-methyl-
heptyl]-tricosene-
7 and 8
(Mixtures of geometrical 170 to 17512 |0.8450 12
isomers) @ 23.5°

C-(C)s—C=C~(C)1sC
~(C)s-C

@0.1mm




CuHy,
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Name and Carbon Skeleton |M. P.,°C. % 7};6 1:1(1:n D% n3 Additional Data
7-Methyl-8-[2-methyl-
heptyl]-tricosene-
(7or8)
(Mixtures of geometrical 175 to 17810 |(.8450 10
@ 0.lmm @ 23°

isomers are possible if

compound is 7-Methyl-8-
[2-octyl]-tricosene-7)
C—(C)~C=C~(C)1~C
~(C)e-C

or
C-(C)s—C-C=C-(C)1~C

C C—(C)sC

C..H,, Tritriacontenes

3-Pentadecylocta-
decene-2

C-C=C-(ChC 101

((IJ) u
C

C,.H;, Pentatriacon~-
tenes

Pentatriacontene-17

(High-melting geometrical
isomer)

C~(C)1s~C=C~(C)1s-C

66,5




CuHy 302

Name and Carbon Skeleton M. P.,°C. (571;0';1% D» 3 Additional Data

Pentatriacontene-17

(Low-melting geometrical {45 to 46 5| 267 &
isomer) @ 1mm

C"(C) lb-C=C"(C) 1.—C

C:;H,, Heptatriacon-
tenes

3-Heptadecylei-
cosene-2

C-C=C-C)wC  |215m
©u

(1) B. J. Brodie, Ann. 67, 180, 1848.
(2) B. J. Brodie, Ann. 71, 144, 1849,
(3) J. Mai, Ber. 22, 2133, 1889.
(4) R. Schaal, Ber. 40, 4784, 1907.
(5) A. Grun, E. Ulbrich, and F. Krezil, Z. angew. Chem. 39, 421, 1926.
(6) I. M. Heilbron, T. P. Hilditch, and E. D. Kamm, J. Chem. Soc. 1926, 3131.
(7) J. v. Braun, W. Teuffert, and Weissbach, Ann. 472, 121, 1929,
(8) R. Pummerer and H. Kranz, Ber. 62B, 2620, 1929.
(9) S. Landa and R. Riedl, Collection Czechoslov. Chem. Commun. 2, 520, 1930,
(10) G. Hugel, Chimie and industrie 26, 1282, 1931.
(11) S. Landa, J. Cech, and V. Sliva, Collection Czechoslov. Chem. Commun. 5, 204, 1933,
(12) M. Lerer, Ann. combustibles liquides 8, 681, 1933.
(13) A. Krassilchik, Ann, combustibles liquides 10, 923, 1935.
(14) H. Staudinger and F. Staiger, Ber. 68, 707, 1935.
(15) J. Strating and H. J. Backer, Rec. trav. chim. 55, 903, 1936.
(16) A. D. Pétroff, K. I. Karasseff, and M. A. Tschelzowa, Bull. soc. chim. [5] 3, 169, 1936.
(17) D. Aelony, Thesis—Leland Stanford Univ., 1938.
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2. Alkadienes or Diolefins C.H,

Name and Carbon Skeleton |M. P.,°C. % 71,66;\?11 Dy ry Additional Data
Propadiene —136.1 |—-34.34 % = —0.0001214/°C.
Allene —146t | —321 0.6629 17 |1.4169 1M (=807t —34.347)
-136.1 —34.34 1 @ @ d"_ 0.0007719/°
c=Cc=C ‘ = anase] o aa ago | 5= —0.0007719/°C.
" _35.0m S4.34%| —3434% b (o040 34 340)
734w |0.669917 |1.42121m
@ 100mm @-40° | @ -40°
0.7184 1 14444 1m
@ —80° | @—70°
C.H, Butadiene-1,2
Cc=C=C-C 10.3 ¢ 0.6764 | 1.42054
18t019? @o0° @13
Butadiene-1,3
cc-c=C —108.7 | ~4753 0.650° 14223
173 —51:0—4' @—6° @__60
—926W 1.4293 W
—451m @ —-25°
@ 757Tmm
C.H, Pentadiene-1,2 44.7 0.6904 |1.4191
Ethylallene 44,7 1m0 0.6909 190 | 1.4208 190
44to 45 0.6890 ¢ 1.4149¢
C=C=C-C-C




CH, 304
Name and Carbon Skeleton | M. P.°C| B:Pu°C. D2 3 Additional Data
e @ 760mm . ‘ 4
Pentadiene-1,3
Piperylene 42.4 to 42.6 | 0.6794 12 | 1.4206 1*
@®766mm | @25° @25°
(Mixtures of geometrical 42,20 0.6851 | 1.4307 10
isomers) ‘
41,51 0.6803 10 | 1:4309 1o
C=C-C=C-C 41.8t042.2 |0.68521% |1.4309 %
@ 748mm ¥ 068307 | 1.42807
4210 0.681217 |1.44020°
42t044® @®19° @16.5°
43n 0.6957% |1.4258°
42.0 to @165° | @16°
423w 0.69071¢ |1.43398 13
@16° @15°
0.6827 1 |1.43661%
@15° @0
0.7037
@o0°
0.6951 11
@0°
Pentadiene-1,4
C=C-C-C=C —148.1 |2627m 0.6453 18
m| @ 767mm
29t0301
25.8 t026.2 1
@ 756mm
28.5 t0 29.2

@ 742mm 2




305 CH,
Name and Carbon Skeleton | M. P..°C. % Fine Dy n3 Additional Data
Pentadiene-2,3 gd{')_ = —0.000965/°C.
c-c-c=c-C 9051 0.7023 18 (0°4020%)
0.7216 1
@0
3-Methylbutadiene-1,2 40.5 0.6833 «_ialt_) - — 0.00151/°C.
C=C=C-C 405t041.5%]0.6940% |1.41658% (00 20%)
40t040.5% |0.6833% |1.41722%
39t040.5% |0.678 2 @3.3°
0.6913 %
@3.6°
0.7135 %
@o0°
0.7029 »

@0°




CH, 306

Name and Carbon Skeleton |M. P.,°C. g 7’20;% Dy n3 Additional Data

3-Methylbutadiene-1,3 |- 146.8 | 34.076 0.6808 |1.42158 |dD —0.0009166/°C.

or 09166/°
2-Methylbutadiene-1,3 (0° to 20°)
Tsoprene 120 [33.75t034 % [0.6805 4 |1.4224 16
—146.8% @762mm | 0.6806 % |1.42160 %
el 3260331 | 0.6812% |4 41540
¢ 3351 0.6811% |1 4907 10
33.5t0342 |0.68218
e 0.6794 1 l'gfgs?
34.076 1% 0 (6@730” 1422452
34((;353; 5% |\ Tgsse | @1
™M 10,6867 =

33.9 to0 35.3 8 @ 16.5°
@750mm | 6849 n
@ 16°

0.6842 2
@ 15°

0.6988 10
@0°

0.6663 178

Isoprenc (from India Dy

rubber) 0.6705 17
L

0.6748 118
by

0.6796 178
Dy

0.6856 ™
D

0.6696 175

Isoprene (from turpentine) Dz

0.6730 17®
Dy

0.6768 178
Dy

0.6813 178
Dy

0.6874 17
D}




307 CH,
B M. P.° B. P, °C. D® 7o Additional Dat
Name and Carbon Skeleton (M. P.,°C. @ 760mm A 'y ition, ata
Hexadiene-1,2
C=C=C-C-C-C 78to0 719 ¥ 0.7198 7 | 1.4298 #
@17° @17°
Hexadiene-1,3
(Mixtures of geometrical T2to 74 % 0.714 %
isomers) @ 12°
C=C-C=C-C-C
Hexadiene-1,4
(Mixtures of geometrical 64 to 66 2
isomers) 64.3 t0 64.6 14
@ 745mm

C=C-C-C=C-C




CH.o 308
Nome and Carbon Skeleton | M. P.°C| SF4'C. | DP np Additional Data
Hexadiene-1,5, 140.8 |59.57 0.6899 [1.4034 |dD_ _, 00008 oc
d‘ ’ o 0.
Diallyl —140.8 |59.3 0.6503 % | 1.4000 % (0° to 60°)
m| @769.3mm | @59.3° [1.40102% | _0.00064/°C
C-C-C-CCC | _yg09m|5087  |0.6863% |1g0mn |¥  (15°0257)
@76imm | @25 || 4010 u
595713 |0.6848 | ‘g ose
s9.5 @25° |1 .4076%
59to 61w | 0.7074 % @15°
sTtosow | @20.5°
57to58.5m |0:6940%
57.8 30 0.6880 L
@ T44mm | 0.6898 1™
0.6872 %
@15.9°
0.6946 8
@15°
0.6983
@11.9°
0.6993 1
@10°
0.7052
@4
0.7106 %
@o°
Hexadiene-2,3 4D _ _ 0 o0091/°C
@ T
C-C=C=C-C-C 61.75 to 0.6804 15¢ |1 40125 184 (0° o 20°)
68.25 184 0.6986 1 np
@0°  |1.40645

Nr




309 CH,,
Name and Carbon Skeleton |M. P.°C.| & Fes ¢ Dy ny Additional Data
Hexadiene-2,4
(Mixtures of geometrical 87 to 89 %4 |(.71797 144907
isomers) 80 to 82 12,1 @ 22° @ 22°
e 80 18 071771 | 1.4463 1
C-C=C-C=C-C 827 @21° @21°
Trto7g e |07167™ 145141
@ 752mm 0.720 1 1.4450
0.7727% |1.4502w
0.72732 40 | 1.45591 ¢
@ 12.5° @ 12.5°
0.72656 **
@o0°
3-Methylpentadiene-1,2
C=C=C-C-C 70t 71%  0.7309
@0°
4-Methylpentadiene-1,2
c=Cc=C-C-C 707 0.7061% | 1.4232%
@22° @22°
2-Methylpentadiene-1,3
(Mixtures of geometrical 75t0774  |0.71896 % | 1 4418
isomers) @779mm | 07196 |1.44655
75.6 t0 75.71%| 0 7215 19 | 1.4467 108
C=C-C=C-C . :
@762mm | 74761 4
75.6t0 76.0 % @ 16°
76 to 771




CHo 310
Name and Carbon Skeleton |M. P.oc| B:Pu°C: Dy n Additional D
e an arhon SReielon R o @ 760mm 4 D tlrona ala
3-Methylpentadiene-1,3 .
(Mixtures of geometrical 76 to 79 (61,06 {0.7452 19 | 14528 10
isomers) Ol loqars 143468
77 to 78 %0 0.7473 5 | 1.4561 %
c-c-¢c-C @16.5° | @2t1°
0.7576 %1 | 1.45427 %
@0° @ 16.5°
4-Methylpentadiene-1,3 76 0.7180 |1.4503
C=C-C=C-C -70% T4t0754 0.71415 % | 1.44664 +
75.5t0 7647 | 0.7183 168 | 1.4472 1%
76 to 771 | 0.71814 11 | 1.4491 o¢
76.0to 76.5 |0.7204 159 | 1.4525 168
@ 759mm 18 1.45317 1@
2-Methylpentadiene-1,4
Isodiallyl 80 to 83 1 0.727 136
@ 15°
C=C-C-C=C 0.7413 w0
@11°
2-Methylpentadiene-2,3 72 4D _ _ 6.000963 /°C.
; b 00 t0 16%)
Trimethylallene 71.5t072.552]0.71482
T1to 73 % @16.1°
C-C=C=C-C 77 to 78 4 0.73033 4

@0°




311 CH.

Name and Carbon Skeleton |M. P.,°C. (% 71:;6;1% Dy n Additional Data

2-Ethylbutadiene-1,3

C=C-C=C T2to T4 %
T2t0 77 %

2,3-Dimethyl- -76.0 |68.9 0.7263 |1.4386 |dD .
batadiene-1,5 - om0/ C.
C=C-C=C —65% |69.5to70% |0.7262 1% 1.43929 @
('; é —760 | @T72mm |0.7263 10 |1.4390
701 0.7264 0 | 1437717 ™
710 0.7251% | 1.43751
69to 70 | 07304 |1.43821%
69 134 @ 16.5° |1.44321 %
68.90 1™ 0.7304% | @16.5°

67.31067.8% | @16° | 14421 %
68.8 to 68.0|0.73074® | @15°
@753.5mm | @15 |1.43866%

69.5 57 0.7565 &7 @ 13°
@ 750mm @o0°
0.7445
@0°
0.7444 134
@0°
C’Hlﬂ
Heptadiene-1,2 105 0.7294 1.43220 %1‘2 = —0.000707/C.
@18 (0° 10 20°)
C=C=C-C-C-C-C 103 to 1067 |0.7306 7 |1.43227%

105to 1067 | @18° @18°

07347 |14524 7
@ 14° @16°

0.7435 7
@0°




CH,, 312
Naome and Corbon Skeleton | M. P.,°C g; 71,60mfn D w2 Additional Data
Heptadiene-1,4
(Mixtures of geometrical 92.0 to 92.3 12
isomers) @ 755mm
C=C-C-C=C-C-C
Heptadiene-2,4
(Mixtures of geometrical 104 to 106 2 |0.7327 2 |1.4486
isomers) 107 1 @ 21.5° @ 21.5°
107.5 to 0.7311  [1.453418
C-C-C-C-C-C-C 1080 | 0.75099 =
@0°
5-Methylhexadiene-1,2
C=C=C-C-C-C 96 ¥ 0.7225% | 1.4282¥%
(|: @19° @19°
3-Methylhexadiene-1,3
C=C-C=C-C-C 101 to 103 63 [0.7407 88 | 1.45247 68
| @25° @25°

C




313 C.H.
Name and Carbon Skeleton | M. P.°C| & Fa'C | Dy 3 Additional Data
4-Methylhexadiene-1,3
(Mixtures of geometrical 97 to 98 & 0.7324 % | 14342
isomers) @ 25° @ 25°
C=C-C=C-C-C
2-Methylhexadiene-1,5
C=C-C-C-C=C 92,56 0.7280 % | 1.42376 %
@769mm | @185° | @17.3°
92 e
4-Methylhexadiene-2,3
C-C=C=C-C-C 107 to 109 &
2-Methylhexadiene-2,4 98 0.7460 1.4890 |4D_ _ o n0067/°C.
%200 0 25°)
C-C=C-C=C-C 97t0909 1243 |0.71921 | 1.4266 1
104 15 @ 24° @ 24.5°
0.7461 1% | 1.4585 16
0.7451 | 1.4606
0.7389 12

@0




CH, 314
Name and Carbon Skeleton | M. P.,°C. @ 760 r:l(r:n Dy n3 Additional Data
3-Methylhexadiene-2,4
(Mixtures of geometrical 107 to 108 & [0.7625 % |1.46146®
isomers) @ 15° @ 15°
0.7753
C~C=?—C=C—C @0°
C
3-Ethylpentadiene-1,2 97 0.7381 ‘filt)— —0.000678/°C.
0° to 24°
C=C=C-C-C 96 to 98 0.73555 | 1.43683 %2 ¢ )
(l: 07w ®@23.9° | @23.9°
| @ 754mm | 0.7560 52
. @0
0.7474 %
@0°
2-Ethylpentadiene-1,3
C=C-C=C-C 97 to 99 160 1.4508 180
é-c @ 735mm
4,4-Dimethyl- 82 aD_ _ 0
pentadiene-1,2 dt 0(3? (:ZIZ/O"C)
(|3 81t082.5® |0.7183
C=C=C-C-C 80 to 83 & 0.7365

@o°




315 C.H,,
o B.P.,°C. Do 720 .
Name and Carbon Skeleton |\ M. P.,°C. @ 760mm N D Additional Data
2,4-Dimethyl- 93.2 0.7371 |[1.4408 |4D o
" ~——=-0.001169/°C.
pentadlene-1,3 dt (On tO 2 so)
C=C-C=C-C 93.1t093.270.7343 1 | 143904 | % _ _ o 50474 I°C.
é C 92to94 ™ @23° @2%° dt (10° to 25°)
@759mm | 0.7368 7 |1.44127%
93 »2 074127 | 1.44055 "
@ 758mm @17.3° | @11.3°
92t093 72 0.7359 52 | 1.43804 %
@ 750mm @ 16° @ 16.5°
0.7490 7 | 1.44684 »
@ 12° @12°
0.7595 73
@0°
0.7471 to
0.7515 %
@0°
2,4-Dimethyl-
pentadiene-1,4
C=(|3~C-<|3=C 81,3 0.7116 18 | 1.4140 &
c C
2,4-Dimethyl-
pentadiene-2,4
C—(|3=C‘;(|3-C 86.5™ 0.73437™ | 1.42473 ™
o -]
¢ ¢ @ 763mm @0 @22
70 3




CH, . 316
° B. P.. °C. D0 20 .
Name and Carbon Skeleton |M. P.,°C. @ 766mm 4 np Additional Data
2-Isopropyl-
butadiene-1,3
C=C-C=C 86to 87 |0.7276 1w |1.4321
_c @245° | @ 23°
CH,, Octadiene-1,5
C=C-C-C-C=C-C-C 117.5 to 0.7320 ¢ | 1.4264 178
118 178
Octadiene-1,6
Cc=C-Cc-C-C-C=C-C 122t0 125% [0.741® 1.4328 ®
@ 29° @ 29°
Octadiene-1,7
C=C-C-C-C-C-C=C 117.5 @ 0.7320 18 |1.4211 18
Octadiene-2,4
(Mixtures of geometrical 133.5 to 134 74 0.74277 | 1.45427
isomers) 133.5 to @25° @25°
134w

C-C=C-C=C-C-C-C




317 CHy
Name and Carbon Skeleton |M. P..°C. ’é- Bsc D» ¥ Additional Data
Octadiene-2,6
Dicrotyl 113to 1147 1 0.74207 |1.4324™
t 7 @ 19° @ 12°
(Mixtures of geometrical 17to 119
isomers)
C-C=C-C-C-C=C-C
Octadiene-2,6
trans-trans Dicrotyl —~760% 124.0 1o 0.736'% | 14361
@ 74Tmm @ 19° @ 19°
C-C=C-C-C-C=C-C
2-Methylheptadiene-1,3
C+«C-C=C-C-C-C 130.7 ® 0.7673 % | 1.4605 &
(L, @13° @ 13°
6-Methylheptadiene-1,4
C=C-C-C=C-C-C 116 to 118 % |0.7401 2
@22°
3-Methylheptadiene-1,5
C=C-C-C-C=C-C 110to 111 8 |0.7289 & |1.4258 &

¢




CH, 318
o B. P., OC. D:u 20 e
Name and Carbon Skeleton |M. P.,°C. @ 760mm A "p Additional Data
4-Methylheptadiene-1,5
C=C-C~C-C=C-C 109.8 to 0.7284% |[1.4213%
(|: 110.4 118 @25° | @25.1°
110.5 to 0.7288 17 [ 1,4293 17
1109 ®
2-Methylheptadiene-1,6
C=(r‘—C—C—C—C=C 115.6 1 0.7357 18 | 1.4261'8'
C
3-Methylheptadiene-2,4
(Mixtures of geometrical 132 t0 1355 |0.7687 5 |1.46493
isomers) @ 14.7° @ 14.7°
0.7783 %
C~C=C—C:C-C—C @ 00
4-Methylheptadiene-2,4
(Mixtures of geometrical 13110 1328 |0.7551 % |1.462118
isomers) 131 @ 25° @ 25°
0.76315 | 1.4625 1%

Cc- ‘=c—(|:;c -
¢




319 CH.,

Name and Curbon Skelcton |M. P.°C. 5 71366;% D n Additional Data
6-Methylheptadiene-2,4
(Mixtures of geometrical 1171 0.7401 2 | 1.4505
isomers) 4to 1161 | @25° {14307
30 @ 12mm %% 0.733 15
C-C=C-C-C-C 07516 @
C @ 0°
4-Ethylhexadiene-1,4
C=C-C-C=C-C 122t0 123 % |0.7741 %
c @0
2,5-Dimethyl-
hexadiene-1,3
C‘—C—CT-C—(I:—C 116 to 118 47 |0.7412 4 | 1.45024 ¢
(]
2,5-Dimethyl-
hexadiene-1,5
C=C-C-C-C=C 100 to 1029 | 0.7472 88 | 1.43995 8
113 to 114 8w @ 21° @21°
113.5 181 0.75128 11,4309 %8
1378 0.7403 18 | 1.4288
@ 755mm




C:H., o 320
Name and Carbon Skeleton |M. P.,°C. }é 7’;&;}‘;} Dy ny Additional Data
3,4-Dimethyl-
hexadiene-1,5
C=C-C-C-C=C 100 & 0.7226% | 1.419 %
@ 24° @ 24°
2,5-Dimethyl-
hexadiene-2,3
C-C=C=C-C-C —804 119to 1234 |0.7637 ¢ |1.45054 ¢
2,4-Dimethyl- 4D _ _ 0.000479/°C
hexadiene-2,4 dt (©° to 14") '
C-C=C-C=C-C 114 to 1155 [0.7635 % |1.45457 «
@ 16.5° @ 16.5°
" 0.7714n
@0°
3,4-Dimethyl-
hexadiene-2,4
(Mixtures of geometrical 132t0 1349 [0.7832% |1.46309%
isomers) 71to0 7290 @192° | @25°
@ 100mm
C-C=C-C=C-C

¢




o 321 CH.,
Name and Carbon Skeleton |M. P.°C| B Fu°C. Dy 3 Additional Dala
PG @ 760mm ‘ D ional Da
2,5-Dimethyl-
hexadiene-2,4
Diisocrotyl Qo 134 to 135% |0.7726% | 1.4796 *
4to5» | @768.8mm | @ 18° @ 19.5°
C—C=0‘C=(|3‘C 6% 132t0 134 % |0.7646 %
C 110 134.6 % @17.8°
14.5 % 125to 130 ®
759
@ 100mm
2,2-Dimethyl-
hexadiene-3,4
(Mixtures of geometrical 107.4 to 108 #0.7375 8 | 1.4425®
isomers) @ 25° @ 25°
i
c-C-C=C-CC
2-Butylbutadiene-1,3
C=C-C=C 44 to 45181
doce @49mm
CH,
Nonadiene-1,5
C=C-C-C-C=C-C-C-C 142.2 to 0.7438 178 | 1.4310 17
143 178




CH. 322
. . o,| B.P.,°C. D 720 o
Name and Carbon Skeleton (M. P.,°C. @ 760mm n "y Additional Data
Nonadiene-2,6
(Mixtures of geometrical 140.6 to 0.7499 s | 1.4332 17
isomers) 146.6 17
cc-ccccec-CCccC
Nonadiene-1,8
C=C-C-C-C-C-C-C=C 142.8 ™ 0.7431 1 | 1,427218
3-Methyloctadiene-1,5
C=C-C-C-C=C-C-C 135.6 to 0.7454 178 | 1.4309 1
136.2 1
4-Methyloctadiene-1,5
C=C-C-C-C=C-C-C 132.9 to 0.7413 178 | 1.4291 1™
| 133.51m
C
2-Methyloctadiene-1,7
C=C-C-C-C-C-C=C 141.6 & 0.7532111 |{1.4351®




323 C.H,s
o~| B.P.°C. D2 20 .
Name and Carbon Skeleton |M. P.,°C. @ 760mm . np Additional Data
3-Methyloctadiene-2,4
(Mixtures of geometrical 155t0 1578 |0.7817 |1.4626
isomers) @ 750mm @ 13° @13°
c—c=c|:—c=c—c-c—c
C
4-Methyloctadiene-2,6
(Mixtures of geometrical 134 to 0.7465 7 | 1.4310 7#
isomers) 134.6 118
C—C:C—(ll-C—C=C—C
C
4-Methyloctadiene-3,5
(Mixtures of geometrical 148 to 151 8 [0.7640 ¢ | 1.46285
isomers) 150 15 @ 25° @ 25°
0.77115 | 1.4663 15
C-C-C-C-C=C-C-C
2-Methyloctadiene-4,6
(Mixtures of geometrical 149 12,15 0.751 15 1.4553 15
isomers) 0.7521 12 [1.4543 12
@ 18° @ 18°
C-C-C-C=C-C=C-C 0.7653 12

@o°




CH, 324
N ° B.P,°C. D 20 .
ame and Carbon Skeleton |M. P.,°C. @ 760mm n "p Additional Data
3-Ethylheptadiene-1,3
C=C-C=C-C-C-C 84 to 86
_C @ 102mm
2,6-Dimethyl-
heptadiene-1,3
Isogeraniolene 140 to 1419 [0.7923 1% | 1.4606 1%
. 143to 1457 | @22° @22°
C=C-C=C-C-C-C @ 755mm | 0.76487 | 1.45409 %
C C 31@7Tmm w| @10° 1462027
@ 10°
2,5-Dimethyl-
heptadiene-1,5
C=C-C-C-C-C-C 144 to 146 ® | 0.7404 w6 | {4339 10
117 to 119 1 {0,7752 % | 1,46335 &
@ 14°
0.7853 &
@0
2,6-Dimethyl- 0.7648 |1.4442, |%Y_ _o.0011 /°C.
heptadiene-1,5 ot (11° to 22°)
C=C-C-C-C=C-C 140 to 142 1@ |0.7626 0 | 1.44361 190 %:l= —0.000315/°C.
140 to 143 | @22° @22° (11° to 22°)
@ 745mm | 0.7750 104 | 1.44707 '
@11° @11°




325 o C.H,,
Name and Carbon Skeleton |M. P.,°C. g ’/’I;dr:l(;;n Dy ny Additional Data
3,4-Dimethyl-
heptadiene-1,5
C=C-C-C-C-C-C 131.2 to 0.7463 178 | 1.4313 178
' 13171
C
2,6-Dimethyl-
heptadiene-1,6
C=C—C-C—C—?=C 139.6 m 0.7530 18 | 1.4341 17
Cc
2,6-Dimethyl-
heptadiene-1,5 or 1,6
Geraniolene 127 66
@ 740mm
C=(|3—C%)—C=C—C
C
or
c=?—c—c-c—<l:_€
C C
2,3-Dimethyl-
heptadiene-2,5 or 3,5
C-C=C-C-C=C-C 128 1
| ] @732mm  |0.7478 1= | 1.4489 142
ccC

or

C-C-C=C-C=C-C




CH. o 36
Name and Carbon Skeleton | M. P.°c.| B-P"C. Dy ny ibi
. Y o @ 760mm 1 D Additional Data
2-Methyl-3-ethyl-
hexadiene-1,5
C-C C-C C-C -707 | 142to 0.757% | 1.4368 »
cdée 14320 0.7649 % | 1.44319 &
144 to 145 @ 17.4° @ 15.1°
2,5,5-Trimethyl-
hexadiene-1,3
(o 146 to 149 1o
C‘CID—C——C~ | -C
C C
Cl&Hl!
Decadiene-1,3
C=C-C~=C-C-C-C-C-C-C 168 to 170 1% |(,750 108

Decadiene-1,9

C=C-C-C-C-C-C-C-C=C

170 106




327 CiH.s
° B.P.,°C. Do 20 .
Name and Carbon Skeleton |M. P.,°C. @ 760mm n np Additional Data
Decadiene-2,8
(Mixtures of geometrical 168 184 0.7665 18 | 1.4370 18
isomers) @ 740mm Dz @22°
C-C=C-C-C-C-C-C=C-C
Decadiene-3,7
(Mixtures of geometrical 166.5 w7 0.7559 107 | 1.4356 10
isomers) @ 742mm @ 23° @ 23°
C-C-C=C-C-C-C-C-C-C
4-Methylnonadiene-3,5
(Mixtures of geometrical 170 to 1728 |0.7873 % | 1.4595 %
isomers) @ 745mm @ 13° @ 13°
C-C-C-C-C=C-C-C-C
3-Ethyloctadiene-1,5
C=C-C-C-C=C-C-C 156 107 0.7540 107 | 1.4324 17
C @ 742mm @ 23° @23°

I
I




CIHU 328
on| B.P.°C. ) » ..
Name and Carbon Skeleton |M. P.,°C. @ 760mm 1 "D Additional Data
4-Ethyloctadiene-2,4
(Mixtures of geometrical 105 to 107 o
isomers) @90 to
95mm
C-C-C-C=C-C-C-C
-C
2,6-Dimethyl-
octadiene-1,3
C=C-C=C-C-C-C-C 58 103 0.7933 108 | 1,456 1%
I ¢ @ 12mm
3,7-Dimethyl-
octadiene-1,3
C=C-C=C-C-C-C-C 162 to 163 163 | 0.7439 163 | 1.4450 163
3,7-Dimethyl-
octadiene-2,4
(Mixtures of geometrical 164 to 1675 [0.79331% | 1,456 1%
isomers) 58 100 @22° | 146650
@ 12Zmm 0.7832 % @ 14.5°
C-C=C-C=C-C-C-C @ 14.5°
(] C 0.7939 &

@o°




329 CiHys
Name and Carbon Skeleton | M. P.°C| B+ Ex°C. Dy n3y Additional D
Y 2Ty o @ 760mm n D 1iton. ala
2,6-Dimethyl-
octadiene-2,6
(Mixtures of geometrical 166 to 168 12 [0,775 18 | 1.4501 m
isomers) @ 761mm @21° 1.45102 14
171.5 to 0.7802 1 | @15.8°
C-e=C-C-CC-C-C 173.5™ 17792 11 |1.45245 106
168t0 170 | @ 15° @15°
165 to 166 1% [0,7811 1¢ | 1,4497 12
165to 1671 | @ 14.4° @ 10°
@ 750mm | 0.7918 104
89 @ 52mm 1 @ 12°
75 @ 30mm 12| 0.7916 1¢
@0°
2,7-Dimethyl-
octadiene-2,6
C-C=C-C-C-C=C-C 163.5 to 0.7849 116 | 1,44814 11s
164.5 v
161 to 163 118
3,6~Dimethyl-
octadiene-2,6
(Mixtures of geometrical 153 to 155116 | 07767 16 | 1.44453 e

isomers)

c4:=c|m—c—c=c—c
o




CiH s 330
Name and Carbon Skeleton |M. P.,°C. % 71’66 r:fn DY ny Additional Data
4,5-Dimethyl-
octadiene-2,6
(Mixtures of geometrical 152.9 to 0.76118 | 143758
isomers) 153.8 8 @ 25° @ 25.1°
c—c=c—cl>—c—c=c~c
C
2,6-Dimethyl- 0.7617 1.4359
octadiene-2,7
B-Linaloolene 158 to 160 15 [0.7882 18 | 1.455 18
@761mm {07601 |1.43621
C—C=C—-C—C—C|1~C=C 160 to 161 1% | g 7580 164 {m.
o 161 to 162 1® 14358 Jues
165 to 168 18
2,5-Dimethyl-
octadiene-3,5
(Mixtures of geometrical 165 & 0.7754 8 |1.461368%
isomers) @25° @25°
c-cl:-c_—c—<|:=c-c—c
C C




e 3 CiH»
. § o~| B.P.,°C. D 20 .
Name and Carbon Skeleton |M. P.,°C. @ 760mm A np Additional Data
3,6-Dimethyl-
octadiene-3,5
(Mixtures of geometrical 167 to 170 no
isomers)
c-C-c-C-c=C-C-C
C
4-Propylheptadiene-1,4
C—C—C—LI‘;:C--C—C 158 120 0.7721 120
ccc @15°
0.7840 20
@0°
4-Propyheptadiene-1,5
C=C-C-C-C-C-C 156.2 to 0.7501 " | 14310 =
156.6 @ 25° @ 25°

o—0—0—

2-Methyl-3-ethyl-
heptadiene-2,5

C-C=C-C-C=C-C
c

158 to 161 1




C.H. 332
Name and Carbon Skeleton |M. P.°C| B: Eu°C. DY n3 Additional Data
L0 @ 760mm 4 D
3,4-Diethyl-
hexadiene-1,5
=C 144 w0 0.7526 1" |1.431517
G _(l3 (l: c @742mm | @23° @23°
3,4-Diethyl-
hexadiene-2,4
(Mixtures of geometrical 158 to 163 1
isomers)
C-C=C~-C=C-C
C- ~C
2,6-Dimethyl- 0.7758 |1.4481 [4D_ _, 400878/C
octadiene-1 or 2, dt '(0° to 2{5") .
6or7
Linaloolene 169 to 171 10 | 0,768 mt 1.4492 110
Dihydromyrcene @ 764mm @25° | 1.448210
Dihydroocimene 161 mt 0.7767 % | 1.4458
C=CC—CCCC-C @763mm  |077510 |4 45951 1
[ 1681 0.7824 % | @15°
C 62 to 63 8 @ 15°
@ 17mm 0.792 110
58 109 @0°

@ 12mm




333 CuH:o
Name and Carbon Skeleton |M. P.°c.| B: P °C. Dy n3 Additional Dat
0 @ 760mm 4 D ” aia
Undecadiene-1,10 0.768 1.4382
C=C~(C),-C=C 187122 0.769 105 | 1.4398 108
@75Smm  [0.7671 122 |1.43497 12
76 122
@ 12mm
70 to 72 18
@ 0mm
2-Methyldecadiene-1,3
C=C-C=C-C-C-C-C-C-C 184 128
5-Methyldecadiene-4,6
(Mixtures of geometrical 18710188 % |0.7858 8 |1.4603 »
isomers) @ 742mm @ 14° @ 14°
C~-C-C-C=C-C=C-C-C-C
2,6-Dimethyl-
nonadiene-2,6
(Mixtures of geometrical 181 to 183 1 | 0.8007 ¢ |1.45807 104
isomers) @ 746mm @ 10° @ 10°
C-C=C-C-C-C=C-C-C




CuH, 334
o B.P.,°C. D2 20 L.
Name and Carbon Skeleton | M. P.,°C. @ 760mm s "p Additional Data
2,4-Dimethyl-
nonadiene-3,5
(Mixtures of geometrical 181t0 183 |0.7931 % |1.4573#
isomers) @ 752mm @ 14° @ 14°
C-C-C=C-C=C-C-C-C
c C
2,6-Dimethyl-
nonadiene-4,6
(Mixtures of geometrical 185t0 1898 |0.77798 | 1.46189
isomers) @ 25° @ 25°
C-C-C-C=C-C=C-C-C
2,6,7-Trimethyl-
octadiene-2,6
C-C=C-C-C-C=C-C 182 to 183 14 10.8100 1 | 1.46085 104
fole @ 756mm @11° @11°
4-Butylheptadiene-1,5
C-C-C-C-C-C-C 110.1 to 111.110.7565 vt | 1.4342 =
@8Smm™ | @25° @ 25°

o—0—0—0—
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Name and Carbon Skeleton |M. P.,°C. g» 7};6‘;% Dy g Additional Data
2,6-Dimethyl-
nonadiene-1,7 or 2,7
C=C-C-C-C-C-C=C-C 61 to 62 12¢ 0.7730 1%
@ 9mm
C (¢}
or

C-C=C-C-C-C-C=C-C
3-Heptybutadiene-1,3
3-Methylenedecene-1

Heptoprene 52 to 54 '@ 0.7796 1% | 1.4511 @
@ S5mm
C=C-C=C
c-c-c-C-C-C-C
CIIHH
Dodecadiene-1,11
C=(C) |o=C 207 158
Dodecadiene Perhaps a mixture of
isomers.
79 to 84 = 0.779 128 1.444 1%
@ 11mm @ 22° @ 22°
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. 3 o B.P,°C. D2 720 .
Name and Curbon Skeleton |M. P.,°C. @ 760mm . D Additional Data
2,6-Dimethyl- fa]=—6.64° 128
decadiene-1,8 and 2,8
C=C~-C-C-C-C-C-C=C-C 81 to 82 126 0.7813 126
(l; @ 9mm
and
C~C=C-C-C-C-C-C=C-C
2,6-Dimethyl-~
decadiene-2,6
(Mixtures of geometrical 201 to 202 1
isomers) @ 747Tmm
c—([:=c—c—c -C=C-C-C-C
(o] C
2,3,6,7-Tetramethyl-
octadiene-2,6
C-C=C-C-C-C=C-C 87.5 to 88.5 | 0.7971 177 | 1.45063 12
[ @?25° 25°
é é (J: & @ 18mm @
2,3-Di-tert-butyl-
butadiene-1,3
c 168 to 17018 | 0.7754 128 | 1.43648 128
| @15° @15°
C—(l:—C
C=(|)~C=C
C-C-C

!
c
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° B. 'P., °C. D 20 iy
Name and Carbon Skeleton |M. P.,°C. @ 760mm s ny Additional Data
Oleatridecadiene
83 to 85 170 0.8552 170 | 1.4686 170
@ Smm @ 18° @ 16°
2-Methyl-
dodecadiene-1,11
C=?—(C)r&C 152 138
& @ 67mm
2,6-Dimethyl-
undecadiene-1,8 and
2,8
C=C-(C)-C-C-C=C-C-C 90to 911 | 0.7873 2 |1.44903 12 | [a]B=—6.68° 12¢
@ 8mm
and
C-C=(C)-C-C-C=C-C-C
2,6,9-Trimethyl-
decadiene-2,6
C-C=C-C-C-C=C-C-C-C 214 104 0.8037 104 | 1.45967 104
(l: é @742mm | @11° @ 11°
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Name and Carbon Skelcton

M. P.°C.

B. P, °C.
@ 760mm

D

20
"p

Additional Data

2,11-Dimethyl-
dodecadiene-1,11

C=C~(C)s-C=C

2,11-Dimethyl-
dodecadiene-2,10

C-C=C~(C)e-C=C-C

239 to 24110

239.5 to
240.5 1»

0.7437 10
@ 99°
0.7581 150
@90°
0.7653 10
@ 80°
0.7725 wo
@ 70°
0.7798 0
@ 60°
0.7869 150
@ 50°
0.7932 150
@ 40°
0.7992 160
@ 30°
0.8066 180
0.8148 10
@ 10°
0.8220 150

@0

0.7932 1»
@ 19°

1.4535 12
@ 19°

dD

dt

0.0007010/°C.
(0° to 100°)
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Name and Carbon Skeleton | M. P.°C. % Bl D n Additional Data
4,5-Dipropyl-
octadiene-2,6
(Mixtures of geometrical 221 to 222 11 10,7804 191 | 1.4472 @
isomers) @ 76mm @25° @25°
C-C=C-C-C-C-C-C
(|: |
L
Ci:Hao .
Hexadecadiene-1,15
C=C-(C)1-C=C —14t0 |142to 147122 [ 0.8149 122 |1.45612122
—122| @ 6mm @ 18° @ 18°
Oleahexadecadiene
133170 0.8609 7 | 1.4785 e
@ 18° @ 16°




ClquO

Name and Carbon Skeleton

B. P, °C.
@ 760mm

D

20
%p

Additional Data

4,5-Di-n-butyl-
octadiene-2,6

(Mixtures of geometrical
isomers)

C-C=C-C-C-C=C-C

0—0—0—0—
o—0—0—0—

y
heptadecadiene-2,3 (?)

(Mixtures of geometrical
isomers)

C—'(.l‘/=C=C—(C) 12-C
C

3,12-Diethyltetra-
decadiene-2,12

(Mixtures of geometrical
isomers)

C-C=C—(C)s-C=C-C
~C

148.7 to 150.7
@ 25mm ®

185 to 188 130

168 102
@ 16mm

0.7949 »
@25°

0.845 10
@o°

0.8121 1

1.4528 9
@ 24.9°

1.44431 12
@16.1°
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CIOHH

Name and Carbon Skeleton

M. P.°C.

B.P.,°C.
@ 760mm

Do

20
"p

Additional Data

Oleanonadecadiene

CxHy
Eicosadiene-1,19

C=C-(C)1s-C=C

C ZZH 4
2,19-Dimethyl-
eicosadiene-1,19

C=C~(C),s-C=C

20.3 =
30 to
32 158

0 150

155 170

175 131
@ 2.5mm

264 to 266 10
@ 158nm
239.5 to 240.5
@ 21mm %

0.8640 170
@ 18°

0.7636 10
@99°
0.7696 150
@ 90°
0.7764 10
@ 80°
0.7832 150
@70°
0.7909 10
@ 60°
0.7976 10
@ 50°
0.8043 180
@ 40°
0.8110 10
0.8201 10
@15°
0.8245 150
@ 10°

1.4810 w0
@ 16°

This is a mixture of
isomers
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Name and Carbon Skeleton |M. P.°c| B Fa-C. | D "y Additional Data
2-Methyl-
tricosadiene-2,14
(Mixtures of geometrical 210.5 to 211.5,
isomers) @ 3.5mm M
C-C=C~(C)1~C=C-(C)s
CiH.s
Octahydrosqualene
229 to 234 %7 | 0.8200 7 | 1.4625 '¢7

@ 3mm
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Name and Carbon Skeleton (M. P.,°C. g '11’661:1(1:11 D2 ny Additional Data
Hexatriene-1,3,4
C=C-C=C-C-C 113to 114t |0.7641 1'50781963
1.53743
190.8
@n,
Hexatriene-1,3,5
(Mixtures of cis, T7t078.52 |0.71752 |14577:
trans isomers) @ 764.4mm 1.4884 3
77.53 13.5°
C=C-C=C-C=C e
C1Hm
Heptatriene-1,3,5
(Mixtures of cis, —14.5¢
trans isomers)
C=C-C=C-C=C-C
Heptatriene-1,3,6
(Mixtures of cis, 115

trans isomers)

C=C-C=C-C-C=C




349 C.H.»
° B.P.,°C. D 20 .
Name and Carbon Skeleton |M. P.,°C| @ 760mm A L) Additional Data
Octatriene-2,4,6
(Mixtures of cis, 52.5¢ 147 to 148 ¢ |0.7961 ¢ 1.5131¢
trans isomers) @ 764mm @ 23° @27°
125t0130% |0.8394 2 1451932
C-C=C-C=C-C=C-C 43@ 10mme | @18° @18°
2-Methyl-
heptatriene-2,4,6
(Mixtures of cis, 99to 1017
trans isomers) @ 215mm
42to447
C-C=C-C=C-C=C @ 14mm
3-Methyl-
heptatriene-2,4,6
(Mixtures of cis, —90to |82t083.5° [0.7938° |1.53301°
trans isomers) —85% | @96mm @ 10.8° | @15.3°
C-C=C-C=C-C=C
2-Methyl-
heptatriene-2,5,6
C-C=C-C-C=C=C 77t0 823

@ 80mm




CH ., 350
Name and Carbon Skeleton |M. P.,°C| &% °C- | Do 5 Additional Data
2,5-Dimethyl-
hexatriene-1,3,5
(Mixtures of cis, 124 to 1261 | 0.778 10 1.483 10
trans isomers) @15° @ 15°
C=C-C=C-C=C
C,H, 4-Methyl-
octatriene-3,5,7
(Mixtures of geometrical |—70° [162t0o167° |0.802° 1.519 ¢
isomers) 854087 9 @193° | @n’
C-C-C=C-C-C-C=C @ 36mm 1.548;
2,6-Dimethyl-
heptatriene-1,3,5
(Mixtures of cis, —23to |53to54u 0.7951 1 11,5276 2
frans isomers) —-221| @ 10mm

C=C-C=C-C=C-C




351 CiHs
o B.P,°C. Do n20 i
Name and Carbon Skeleton {M. P., °C| @ 760mm . D Additional Dala
7-Methyl-
nonatriene-1,3,7
Cryptotaenene 67 to 6813
(Mixtures of cis, @ 15Smm  |0.812818 |1.474761 |[e]34=+2.66°
trans isomers) @ 25° @ 25°
C=C-C=C-C-C-C=C-C
2,6-Dimethyl-
octatriene-1,5,7
Ocimene 81@30mm ™ [0.7989 18 | 1.48436 1
(Mixtures of geometrical 72 to 7418 @ 30° @19°
isomers) @19mm  |0.8031 1 |1.4857u
o 18°
C——(iJ-C—C—C=C—C=C @15 e
C
2,6-Dimethyl-
octatriene-2,4,6
Alloocimene 1937 0.8172 14 |1,542018
(Mixtures of cis, @ 739mm @ 16° @ 18°
trans isomers) 81 to 83 18 1.5296 1
@ 13mm @ 16°
C-C=C-C=C-C=C-C
é J: 81@ 12mm
79t0 807

@ 12mm




CNH" 352
Name and Carbon Skeleton é 712661:511 Dy n% Additional Data
2,6-Dimethyl-
octatriene-2,5,7
(High boiling) 18817 0.899 % | 1.5447 v
@ 750mm @ 21.5° @21°
C-C=C-C-C=C-C=C 95@ 24mm V7 [ 0.8133 17
81@ 12mmv | @15°
2,6-Dimethyl~
octatriene-2,5,7
(Low boiling) 176 to 17819 10.799 14 |1.4861 1
(Decom- @21°  |1485718
C-C=C-C-C=C-C=C position) @ 18°
81 @ 30mm &
73to 741
@ 21mm
2-Methyl-6-Methylene- 171 0.797 1.472
octadiene-2,7
(Myrcene) 166 to 16820 |0.799 2 1.4722 2
@74mm | @21° |14716%
C-C=C-C-C-C-C=C 171101722 10.7937 % | 147065 2
@760mm 10,7982 % |1 4645 20
70@ 25mm * | 9 8028 2 1.4700 V7
67 to 68 @ 15.8° @19°
@ 20mm 0.8047 % | 146684 2
62 to 63 » @15° @15.8°
@ 17Tmm 0.8046% |47
56 to 58 % @15° @ 15°
@ 15mm 0.8023 ¢
56to 57 % @15°
@12mm  |0.8013 ¥
51to51.5% @15°
@ 8.5mm




353

CiH,,

Name and Carbon Skeleton (M. P.,°C. % f66r;§n DY %3 Additional Data
2,6-Dimethyl-4-
Methyleneheptadiene-
y
C‘(I,=C—(‘3'—C=C—C 55to 572
& @ 14mm
CllH 18
5-Ethylnonatriene-
1,4,8
(Mixtures of 920937  0.8000 7 |1.45941%
geometrical isomers; @ 63mm @12.8° @ 14.8°
C=C-C-C=C-C-C-C=C 74@41mm ¥
c-C
2,6-Dimethyl-
nonatriene-2,6,8
(Mixtures of 195t0197% |0.814% |1.48686*
geometrical isomers) @ 750mm @11.3° @11.3°
C-C=C-C-C-C=C-C=C 76t0 788 0.8215 =
@ 8mm @0°




C.H, 354
Name and Carbon Sheleton | M. P.°C.| B Pu°C. Dy ny Additional D.
PG @ 760mm n D 1bion. ala |
2,6-Dimethyl-
nonatriene-1 or 2,5,8
(Mixtures of geomﬁtrical 81to0827% 0.81627 |1.473887%
isomers are possible in o o
either case) @188 @179
o—c—c—c—c:cf-c—c:c
C
or
o—c=c—c-c,—?-c—C=c
C
Ci-Hzo
Dodecatriene
90 to 95 ®
@ 15mm
Cul'lzz
2,6-Dimethyl-
undecatriene-1o0r2,8,10
94t095 % 0.8005 |1.47261 % |[a]®= —10.12°%
@ 8mm
2,6-Dimethyl~
undecatriene-
lor2,50r6,8
224 to 225 % ]0.81513% |1.47253%
@ 751mm D




355

C IYHIO

Name and Carbon Skeleton |M. P.,°C. % 71,661:1(;; Dy np Additional Data
Dihydroaplatoxen
154 to 15732 [0.8177 2 |1.47105 %
@21°
C2SH‘2
Oleatricosatriene
205t0210% [0.8710% |1.4910 %
@ 18° @ 16°
CsH,s
Hexahydrosqualene
232t0234% [0.8334% |1.4710%
@ 3mm Dy
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357 4, Alkatetraenes or Tetraolefins C,oH,,

Name and Carbon Skeleton | M. P.,°C. g o mfn Dy n3 Additional Dala

Decatetraene-2,4,6,8

(Mixtures of geometrical | 1251
isomers)

C-C=C-C=C-C=C-C=C-C

CiH,,
3,7,11-Trimethyldo~
decatetraene-1,3,6,10

« Farnescne 128 to 1302 |0.877 2 1.49951 3
@ 12mm @18° 1149652
(Mixtures of geometrical 129 to0 1323 |0.8385 2 @18°
isomers) @ 12mm @18°

c=c—<|:=(0),=<':—(0),=(|:-c
c c

C l'lHﬂ
Heptadecatetraene

153t0 1554 [0.831+4 1.483 ¢ [a],=0°¢
@ 11mm @21°




C.H. 358
° B. P, °C. D2 20 Lo
Name and Carbon Skeleton |M. P.,°C @ 760mm A 7D Additional Data
2,9-Dimethyl—<4,7-di
(isobuten-1-yl)-
decadiene 2,8
=C-C—C~C—C_C—-(,L‘-C 195 to 196 &
; | I @ 58mm
c-C (|J~C
C
C:H,
Oleaoctacosatetraene
205t0210°% |0.8736° 1.5020 &
@18° @16°
C,H;,
Tetrahydrosqualene
2367 0.8428 7 1.48007
@ 3mm
5. Alkapentaenes or
Pentaolefins
cllHll
3,8-Dimethyl-
nonapentaene
. . 74 to 75°
(Mixtures of geometrical
isomers) @ 10mm
C-C-C=C=C=C=C=C-C




6. Alkahexaenes or Hexaolefins C, H s
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CiHio
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IV. PHYSICAL CONSTANTS OF ALKYNES OR ACETYLENES

1. Alkynes or Acetylenes
2, Alkadiynes or Diacetylenes
3. Mixed Alkene-Alkynes of the Aliphatic Series



C,H, 1. Alkynes or Acetylenes 362

Name and Carbon Skeleton | M. P.,°C. % 71:53;% D ng Additional Data

Ethyne —81.8 0.6179 , 4D . _0.001563
@—81.8° 4 (=55 to —85)

Acetylene —813% |—822¢% 0.5185 ¢
—81.0% |—-824° @
ce=c —81.57 |—83.61412 ~23.75°
—~81.818[—-83.61 0.5763 1
I . @—55.2°)
(Sublima- 1708
tion point) 0.5779 .
g5 3 0.5875
- @—62.5°
0.5935 #

@
—66.35°
0.6009 13

@
—170.85°

0.6093

@
—76.15°
0.6136 2
@
~79.15°
0.6154
@—80.3°
0.6181 2
@—81.8°
0.6208 *
@—83.6°




363

C.H,

Name and Carbon Skeleton

m.poc| BRsCC

@ 760mm

20
np

Additional Data

Propyne

=C-C

—101.5

—-110 8

—-101.5?
—104.7 13| -23.3 2

—-233

—23 8

~23.51
~27.51

0.6714,

1.3746

@ @
—23.3° —23.3°

0.6447 &
@-0.5°
0.6582 &

@—12.7°

0.6600

@—12.9°

0.6617 &

@—144°

0.6652 &

@-17.5°

0.6710

@—22.7°

0.6698 *

@—23.3°

0.6759 12

@—26.5°

0.6827 #

@-—-325°

0.6873 &

@—36.8°

0.6911 &

@—40.9°

0.6936 &

@—424°

0.6992 &

@—47.4°

0.7039

@—51.9°

0.7065 &

@-53.1°

0.7128

@—55.3°

0.7109 &

@~517.0°

1.3746 ™

@
—-23.3°

1.3863 7
@—40°

9P - 0001165
(0° to —60°)
o —0.007006
(—23°10'~40%)




CH, 364
; o B. P, °C. pw n20 -
Name and Carbon Skeleton | M. P.,°C. A D Additional Daia
@ 760mm
- — 18,18,17 are wrong values
Butyne-1 122.5 | 8.6 0.6682 o vare wrong values
@ 8.6 with the rest.
c=Cc-C-C —122.52 |79 0.6682 *
—1301 (851 @8.6°
—~1374 [862 0.668 1
14t01457 | @0°
18 15
18.51¢
Butyne-2 0.6937 {1.3939 %’ = —0.001044
(0° to 30°)
c-c=C-C —24.0* [27.12 0.68732 |1.3893% |
—32.51 |27.21 @21.1° | @25° E’t—‘=—o.0009111
27.2t027.6%|0.688 0 | 1.3975% (16° to 25°)
28 W2 @ 25° @16°
2to2gw |0697%
@734.8mm | @16
0.715 1
@0°
CH,
Pentyne-1 —98  |39.7 0.695, |1.3860 %= —0.00118/°C.
(0° to 40°)
C=C-C-C-C —951  |3903% 0.67142 |1.38270%
—98.0% |39.72 ®39.7° | @25° %:5= —0.000663/°C.
39.5t040% [0.6909 8% |1.388% (15° to 25°)
401 @ 25° @17°
48to49»  |0.694%
39.5t0405%| @17°
0.7221 1

@0




365 C.H,
° B. P.°C. D2 20 e
Name and Carbon Skeleton |M. P.,°C. 4 "y Additional Data
@ 760mm
Pentyne-2
C-C=C-C-C —101% |50to552  |0.71272¢ |1.4045
55.52 @17.2° @ 17.2°
55.5t0 56 %
3'Methylbutyne'l 28 0-665 %?—a _0.00102/00.
(0° to 20°)
Cc=C-C-C 27.5t028.57|0.666% | 1.3785%
('; - |28to29% @19 @19
@751mm | 0.6854 %
@0°
CH,,
Hexyne_l 0-7195; 1.3990; d_D_= —0-0009719/°C-
% (15910 459)
C=C-C-C-C-C —124% |71.5t072% |0.695217 |1.39367
@765mm | @45° @30° |4,
68to70m |071a6% |1.396218 |g; = ~0.0005286/°C.
to (—25° to+30°)
0to72e | @25° | @°
70.5t0 722 |0.7217 | 139927
71.0 % 0.71976 ™ | 1.402 2:'”
71to 72 a0 [0.720 % @19
735 71.4n | @170 140957
s 0.7193n | @0
®200mm | @15° |14228"
agn 07368 | @-25°
. @0

@ 50mm




70 8

CH, 366
Name and Carbon Skeleton |M. P.°C| B-F"C. | Dp "3 Additional Data
Hexyne-2 0.7305 %’ = —0.000946/°C.
(0° to 15°)
c-C=C-C-C-C —92%  183t084% 0.7352% [1.4140%
83.7to84u | @15° e
84 to 85 7 0.7376
@13°
0.7494 »
@0
Hexyne-3 0.7255, |1.4121, '1‘1% —0.0009308/°C.
(20° to 45°)
C-C-C=C-C-C —51% 1791080 % 0.70227 7 | 1.4092 ™
@770mm | @45° | @25 |9_ _g0005237/°C.
82,0 0.7263 w0 | 1.4112 070 | % (_30° to +25%)
819w @ 25° @25°
81.0 to 81,5 1| 0-72569 ™ | 1.4115 %
81.5 o 0.724 141197
@ 744mm 14223
7450 @0°
@ 600mm 143317
50 @ —20°
@ 245mm 143567
50.0™ @ —25°
@ 245mm 1.4385 %
11,17 @ —30°
@ 50mm
3-Methylpentyne-1
C=C-C-C-C 65t0 |77




CH,o

367
Name and Carbon Skeleton |M. P.,°C. 371;0’:1511 Dy "y Additional Data
4-Methylpentyne-1
c=C-C-C-C 61.5t062% |0.7244 %
@0°
4-Methylpentyne-2 72
C-C=C-C-C 71t072.5% |0.7321 % [1.40787
72t072.5" |0.716™ @19°
@ 19°
3,3-Dimethylbutyne-1 38 0.6686, |1.37439 %: —0.001070/°C.
—0° to 20°
Cc —81.2% |37.5t038.57|0.6683% |1.373778 » ¢ )
ccdbc 37.61037.8% | 0.6682% |1.37493 % |Z2=~0.000572/°C.
37.8 % 0.66957 | 1.37725% (15° to 20°)
38t039%  |0.6737% | @15°
@15°
0.69015 ®
@0°
0.6899 ®

@0




C:H.. 368
N d Carbon Skeleton |M, P.°c.| B: P4 °C. Dy 3 Additional Dota
ame an aroon eLeLo! Va2 @ 760mm 4 D
Heptyne-1 99.6 0.7332 |1.4083, |2D_ —0.0008739/°C.
a (0° t0 45°)
C=C-C-C-C-C-C-C |—81to |87% 0.711417 |1.4057 ™ p
—80% {87t08854 | @45° @®@125° -2%'= —0.000504/°C.
08.0 % 0.7246 % |1.40553 % (~25° to +25°)
00.4 7 @25° | @25°
s 0.7288 8 | 1.4043 u
@25° | @25°
99t 100 1, ogrm |1.4023%
9t0101% | ohe | @z
99.5t0100% 1 72720 |1.4088 7
99.87 @22°  [1.4086%
100 # 0.7470 % | 1.40944
100.4 to 0.73442% | @19.5°
1008® 1o 7338w | 14187
98 to 99 @ 0.7326 © @19°
@740 to @19.5° |1.413564
760mm 0.750 @ 12.6°
107 to 110 ¢ @ 19° 1.4183
@ 745mm 0.7545 @ @0°
4367 @15° |1.43097
@ 100mm 0.7384 & @—25°
26.5m @12.6°
@S0mm | so5w
26 49
@o0°

@ 10mm




369 C.H::
Name and Carbon Skeleton | M. P.°C| 5. Fo °C. D 3 Additional Data
Heptyne-2 111.8 0.748, |1.4237 |%2__;0007291°C.
@ (0° to 25°)
c-c=C-c-Cc-Cc-C 112,07 0.745 75 | 1422070
111.87 @5 | @25 %';=-o.oooeoz/°c.
111.5 to 0.748 ®  |1.4208% (20° to 25°)
113.0% @ | en
111.5 to 0.749 ™ 1.4239 ¢
112.5 % 0.748 % | 1.42457
111t0 1133 |0.7632%
@ 7504mm | @0°
107 to 111 &
@ 750mm
110 to 111 0
@ 747mm
55 ”
@ 100mm
39.6
@ S50mm
Heptyne-3 106 1.422 an _  0.0013 /°C. (?)
& 190t 25%)
c-Cc-C=C-C-C-C 105 to 106 %} 0.7337 % | 1.415¥
106 4 @ 25° @25°
106 to 1073 [0.765%  |1.423%
105.3 to @1 | @1
106.7 8 0.760
@o
5-Methylhexyne-1 87 0.7339 1.4023.7 %?_= —0.000882/°C.
@22 (0° to 20°)
Cc=C-C-C-C-C 876 0.7272 % [1.4023 @
92003 © @22 @22
0.7365 % | 140754
@17 @17
0.7515

@0




C7Hl! 370
o-| B.P.,°C. D2 20 .
Name and Carbon Skeleton \M. P.,°C. @ 760mm ‘ "D Additional Data
4,4-Dimethylpentyne-1
C T3t07549  |0.71544 [1.4028 ¢
cEc~c4::—c
C
4,4-Dimethylpentyne-2 %1;2 = —0.00096/°C. ®
¢ 829t083% |0.7176% |1.4071® (1570 20%)
C—CEC-é—C 0.7224 ® @ 20.1°
@ 15°
3-Ethylpentyne-1
C=C-C-C-C 87t088.53 |0.72463% |1.4043 %
@ 25° @ 25°

C




371 C.H,,

Name and Carbon Skeleton |M. P.oC| & Fu-C. | D 3 Additional Data
Octyne-1 126.0 0.7469, |1.4169 é‘g, —0.001011
C=C-C-C-C-C-C-C  |-70% |[124to 0.7040% | 141407 | (1—.00351H)7°C.
—79® 125 ®.0 @170° @ 25° (0° to 703°)

—gow |125.07 0.7213% | 1.4172% |dn_ _ noocce s
126 @s0° 1426w |dt (12 tolzs;)
126.0 7 0.743 ¢ @17°
127t0127.5 2 @25° | 1.420754
0.7414% | @12.5°
127.6 to
128.0 @ @25°

131 to 1325 |0.7470
@ 762.6mm | 0.762 %

130.6 to 131.2) @17°
@ 756mm %0 | 0.7680 ¢

130to 1326 | @15°
@ 745mm | 0.7530 ¢

850 @®12.5°
@ 200mm |0.7701 3%
50.8 7 @0
@ 50mm 0.7667 ®
@o°
Octyne-2 136 0.761 1.4285

@25° @ 25°

C-C=C-C-C-C-C-C 131 to 1358 [0.761 7683 | {.4285 78,88
133to 134 | @25° @ 25°
135.5 to 137 %
137,27
138.0 to

138.4
737

@ 100mm
60.2 78

@ 50mm




C.H.,

372

Name and Carbon Skeleton

M. P, °C.

B.P., °C.
@ 760mm

D

20
">

Additional Data

Octyne-3
C-C-C=C-C-C-C-C

Octyne-4
C-C-C-C=C-C-C-C

131

131to 1315 7

132.7 7

13378

127 to 130 8
@ 750mm

129 to 130 ¢
@ 747Tmm

131.8 &

@ 737Tmm
118.5¢%

@ 498mm
86.7 .77

@ 169mm

56.77
@ 50mm

130.6

1317
130.6 7
130.4 to 130.6
@ 745mm 8
130
@ 744mm
116.7 %
@ 498mm
85.1 .77
@ 169mm

5578
@ S0mm

0.7501 &
@ 25°

0.763 &
@ 25°

0.748 e

0.7479

0.7474 &
@ 25°
0.7484 8
@ 25°

1.4261

1.4230 &
@ 25°
1.4273 &
@ 25°
1.4261 ¢

1.4225

1.4225 &
@ 25°
1.4226
@ 25°

dn

dt

0.00062/°C.
(20° to 25°)




373 C.H.(
Name and Carbon Skeleton |M. P.,°C. g 71261:511 D}“ ny Additional Data
3-Methyl-3-ethyl-
pentyne-1
C 98t0 100 [0.7360 % | 1.4102 %
CEC—J:—C—C @ 745mm
~C
CQH 16
Nonyne-1 151 0.763 |1.425
C=C-C-C-C-C-C-C-C |54 |149t0151% |0.7607 |1.426
1517 0.765% |1423%
160 # 0.7799 «
@ 745mm @ 15°
Nonyne-2 160
c-c=C-C-C-C-C-CC 160.0 7 07687 |1.4347
158 to 159 & @21° @21°
161 7 0.769 ¢ 1.4331 ¢
155 to 156 % |0.770 % 1.433 %
@ 747mm @ 18° @ 18°
112.37
@ 170mm
65.17

@ 25mm




CH,i, 374
Name and Carbon Skeleton |M. P.,°C. g) 7};61;(;; Dy g Additional Data
Nonyne-3 153 0.764 1.4299
c-C-Cc=CC-C-C-C-C 150to 154 % [0.762% | 1.4300 %
151to 15410 | @25° @ 25°
155 to 157 % | 0.763 1.4299
157 to 160 4 | 0.765 & 1.429 5
153 to 155 ¢
@ 745mm
Nonyne-4
¢-c-c-c=C-c-c-C-C 155.1t0 156.1]0.757 8 | 1.4296 ®
68 @ 25° @ 25°
150 to 1548 |0.7716% |1.4330 ¢
@ 750mm @ 25° @ 24.9°
C.oHy,
Decyne-1
C=C-(C)C —36% 181t0 1824 |0.772 % 1.436 %
—40 @ 745mm @17° @17°
T4to 755 0.7924
@ 19mm @ 15°
69 to 70 © 0.791 &
@ 10mm @o0°
59
@ 13mm
Decyne-3
C-C-C=C~-(C)i-C 175to 176 % | 0.765 1.433 %
@21° @21°




375

CmHn

Name and Carbon Skeleton (M. P.,°C. g;;é:;% Dy np Additional Data
Decyne-4
C-C-C-C=C~C)C 74.75 & 0.7725¢ | 1.436 %
@19mm @17° @17°
Decyne-5 175.3 0.768 1.4311
@ 25° @ 25°
C-C-C-C-C=C-(C)s-C 175.37 0.7673 % | 1.4311 ss.83
1728 @ 25° @ 25°
@ 745mm | 0.7692 ®
115.9 @25°
@ 115mm
106.3 %
@ 80mm
78.8 %
@ 25mm
C ano
Undecyne-1 202 0.8706
C=C-(C)C ~33%  [210t0215% |0.8143% dD
198 t0 202 | @90° 2 = —0.0008053
202 to 204 © | 0.8302 ® (25° to 90%)
@745mm | @70°
110 to 111 50 | 0.8465 5
@ 17mm @50°
91@ 8mm % | 0.8666
@ 25°
0.8024 #

@ 15°




CIIH” 376
Name and Carbon Skeleton |M. P.°C| B FuC Dy ¥ Additional Data
@ 760mm
Undecyne-2
C-C=C-(C)-C 199 to 210 =
81.5%8
@ 10.5mm
Undecyne-5 196 0.785 1.437
C-C-C-C-C=C-(C)e—C 19510 196 % |0.785 t3.0¢ | 1,437 83,04
195 to 197 %
C.Hz
Dodecyne-1
C=C-(C)-C 95t097% 1077587 |143517 |,
@ 15mm @24° @25.7° T —0.000424/°C.
950987 1.4426 7 (8°t0 25°)
@ 15mm @ 8°
Dodecyne-Z ép.= —0.0007444
dt (0° to 359)
C-C=C~(C)sC —~9 6 105 ¢ 0.7788 ¢
@ 15mm @ 32.5°
0.7917 &
@ 15°
0.8030 %

@o°




377 CisHa

Name and Carbon Skeleton |M. P.,°C. % 71:66::1(;1 Dy np Additional Data
Dodecyne-3
C-C-C=C-(C)rC 958 0.78718 |1.44415%
@ 12mm
Dodecyne-6 0.787, [1.4425 |%2__q00123/°C.
4 (15° 10 30%)
C~C-C-C-C-C=C-(C)+-C 207.2m 0.77538 |1.4351%
209 @3° | @30 %- —0.000803/°C.
@ 745mm | 0.7816 % [1.4374 % (15° to 30°)
1517 @ 25° @ 25°
@ 124mm | 0.790 % 1.445 &
115 6 @ 18° @ 18°
@ 30mm
110 [1] .
@ 23mm
100 @ 14mm
85.07
@ 7.5mm
C.H.
Tetradecyne-1
128 ®
C=C-(C)uC @ 15mm
Tetradecyne-2 %= —0.0007317/°C.
(5° t0 30°)
C-C=C—(C)uC 6.5 % 134 %0 0.7892 0
@ 15mm @30°
0.8000 ¢0
@15.2°
0.8064 ¢
@6.5°




C.H., 378

Name and Carbon Skeleton | M. P.,°C. Z; Bl D 3 Additional Data
Pentadecyne-1
C=C~(C)-C 112to 113 % |0.8261% |1.4410%
@ Smm
C.Hyo
Hexadecyne-1
C=C-(C)in-C 150088 | 157 t0 1598 | 0.7965 * aD
@ 17mm 0.7999 & W = —0.000680/°C. ¢
155 81 @lso (15°w20°)
@ 15mm
156 to 157 s
@ 15mm
Hexadecyne-2 %I‘; —0.00070/°C.
C-C=C~(C)-C 20 © 160 ¢ 0.7969 ® (20° to 30%)
@ 15mm @ 30°
145 to 146 8 | 0.8039 &
@ 8.5Smm
C..H.,
Octadecyne-1 28 0.8025
C=C-(C)-C 22.5% | 180% 0.7955 * D
265 @ 15mm @ 30° Z= —0.00070/°C.
280 0.7983 (26° t0 307)
@ 26°
0.8695 5

@0°




379 C.H,
or| B.P.°C. D 20 .
Name and Carbon Skeleton |M. P.,°C. @ 760mm i np Additional Data
Octadecyne-2
C -C=C-{C)—C 30 ¢ 184 ¢ 0.8016 ¢
@ 15mm @ 30°
C.H.,
Nonadecyne-1
C=C~(C)s-C 37to 144 n
387 @ 1.5mm
CnoHas
Eicosylene
314t0 3159 |0.8181 %

@ 24°
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CH, 2. Alkadiynes or Diacetylenes 382
Name and Carbon Skeleton | M. P..c°| 5Ly ¢ D g Additional Data
Butadiyne-1,3 —~36.4 |10.3
Diacetylenc ~364° |13.62 0.7107¢ [1.4198 4
o —-36to [10.33 @5 @5°
C=C-C=C —351 [g5t0101m 07364 |1.43862:
~36to |10+ @0° @0.8°
~372 01
@ 517.6mm
0 2
@ 466.7mm
—-35.51
@ 93.5mm
_40 2
@ 66.2mm
—78.21
@ 1.6mm
C.H,
Pentadiyne-1,3
Methyldiacetylene 54 to 56 ¢ 0.7375°% 10.4431%
@21° @ 21°
C=C-C=C-C
C.H,
Hexadiyne-1,3
Ethyldiacetylene 87¢
C=C-C=C-C-C




383 CH,
Name and Carbon Skeleton |M. P.°C| B-P.°C. Dy 3 Additional D
A - PG @ 760mm 4 D 4 tonal Dala
Hexadiyne-1,4
Methylpropargylacetylene 78t0 83 ¢ 0.825 ¢
@0°
=C-C-C=C-C
Hexadiyne-1,5 0.7874
Dipropargyl ~6%  |s5to87e  |07849 %I‘L —0.0009822/°C.
o CCCm 85.47 = (0° to 25°)
C=C-C-C-C=C 1958 0.8049 3
@ 46mm ().718)228 7
0.7930 7
D
0.80327
I
0.8191¢
@0°
Hexadiyne-2,4 64.5 129
Dimethyldiacetylenc 64.5 5 129 to 130 ¢
64t 129+

C-C=C-C=C-C




CH, 384
on| B.P.°C. D n ..
Name and Carbon Skeleton | M. P.,°C. @ 760mm A "y Additional Dala
Heptadiyne-1,3
Propyldiacetylene 1155
C=C-C=C-C-C-C
Heptadiyne-1,5
C=C-C-C-C=C-C 26t0271 |0.810% |1.452110
@ 30mm @21° @21°
Heptadiyne-1,6
C=C-C-C-C-C=C 111.5 to 0.81641 |1.451 v
11251 @17° @17
cth
Octadiyne-1,7
C=C-C-C-C-C-C=C 135t0 1361 |0.8169 12 |1.453 1
@21° @21°
Octadiyne-2,6
C-C=C-C-C-C=C-C 26.5t0 |55 0.828 10 1.4658 10
27w @ 13mm @ 30° @30°




_ - 385 C.H,,
Name and Carbon Skeleton | M. P.,°C. % 'IPG(S;(!:n Dy n3 Additional Data
Octadiyne-3,5
C-C-C=C-C=C-C-C 163to 1641 [0.826 | 1.4968 1
@o0° @0°
CH,.
Nonadiyne-1,8
C=C-C-C-C-C-C-C=C |-21u |550to 0.8159 1 [1.452n
55.51n @21° @ 21°
@ 13mm
CIOHH
Decadiyne-4,6
C-C-C-C=C-C=C-C-C-C 88@ 12mm
2,7-Dimethyl-
octadiyne-3,5
C—C—CEC—CEO—E—C 74@ 12mm ¢ | 0.8090 ¢
CH.HI.I
Dndecadiyne-1,10
C=C~(C)=C —171  |825t083v |0.8182% |1.453%
@ 12mm @21° @21°




386

CllHll
Name and Carbon Skeleton |M. P.,°C Z} 7’;6;%1 DY "y Additional Data
Dodecadiyne-5,7
C-(C)=C-C=C-(C)
104 @ 8mm #
103 @ 8mm 15
2,2,7,7-Tetramethyl-
octadiyne-3,5
(|3 c 130 to
c-C-csc-c=c-C-c | 131%
Ci:Hoo
Tridecadiyne-1,12
C=C—~(C)s-C=C ~3to |115.51 0.8262% |1.4541
—2» | @12mm @21°
CNHZi
Tetradecadiyne-6,8
118 to 1191

C-(C)C=C-C=C—(C)+C

@ 12mm




387 C..H,,
Name and Carbon Skeleton |M. P.,°C. B.P.°C. Dy ny Additi
- P.°Cl @ 760mm « D itional Data
Pentadecadiyne-6,9
C-(C)+~C=(C)=C-(C)C 134101362 |0.84% 1.4693 2
@ 21°
CiH.s
Hexadecadiyne-1,15
C=C~(C)1-C=C 44 to 152 to 155 v
4517 @ 12mm
Hexadecadiyne-6,9
C~(C)C=(C)=C-(C)s-C 169to 1702 |0.845% | 1.4694 2
@ 15mm @18° @ 18°
Hexadecadiyne-6,10
C~(C)+C=(C)=C-(C)+C 157 to 15820 [0.84620 | 1.4686 %
@ 10mm @17° @22°
C.Hs
Heptadecadiyne-7,10
C~(C)s=C=(C)=C~(C)s~C 150 to 15520 |(0.84 2 1.4700 2
@ 6mm @ 19° @19°




(o8 : 388
Name and Carbon Skeleton |M. P.,°C. % 7}’66;1(;‘11 Dy "y Additional Data
Octadecadiyne-7,11
C-(C)s—C=(C)=C~(C)s—C 167to 16820 |0.84 20 1.4698 2
@19° @ 19°

CSOHM
Eicosadiyne-1,19
C=C—(C)u-C=C 54 Lo
56 19
C..H,

Tricosadiyne-10,13
26 to

C-(C)s~-C=(C)=C~(C)s-C
31»

C.H.
Tetracosadiyne-10,14

@ 7Tmm

C=(C)r-C=(C)=C~(C)sC | 38.5 to
39®

CieHss
Hexatria-
contadiyne-17,19

C~(C)1-C=C-C=C—-(C)1»C

59u
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C.H, 3. Mixed Alkene-Alkynes of the Aliphatic Series 390

Name and Carbon Skeleton |M. P.,°C. (Za %6;(; by ny Additional Data
Buten-3-yne-1
Vinylacetylene 5@ 757Tmm? |0.705?
2to3 @1.5°
€=C-C-C @729mm | 0.7095 !
@o°
C.H,
Penten-1-yne-3
1-Methyl-2- 59.22 0.74012 |1.4496°?
vinylacetylene
C=C-C=C-C
Penten-1-yne-4
Allylacetylene 41t042°? 0.777°¢ 1.3653 2
Dy @22°
C=C-C-C=C
2-Methylbuten-1-
yne-3
C=C-C=C 346 0.68014 |1.41666 4
32t0325° @110° | n
32t035¢ 1.43046 ¢

Ny




391 C.H,
Name and Carbon Skeleton |M. P.°C| 5 Fa G| D} "3 Additional Data
Hexen-1-yne-3 0.749
C=C-C=C-C-C 84.5t085.32 |0.74922 [1.45237
@758mm 10,7487 14522
83@ 742mm?
Hexen-5-yne-1
Diallylenc 708 0.8579 ¢
@18.2°
C=C-C-C-C=C
2-Methylpenten-1-
yne-3
C=CIJ—CEC—C 75 to 77 1.4002°
C
3-Methylpenten-3-
yne-1
(Mixtures of cis, 68to 710 1.4332°%
trans isomers) 67 to 695
cEc—(I:=C—c
C




C.H,, 392
Name and Carbon Skeleton | M. P.,°C. %7};'6 oz Dy ] Additional Data
Hepten-1-yne-3
C=C-C=C-C-C-C 109to 11010 [0.787 1 | 1.4694 10
@ 750mm @ 25° @ 25°
2-Methylhexen-3-
yne-5
(Mixtures of cis, 117 to 1201
trans isomers) @ 750mm
60 to 80 11
C-C-C=C-C=C @ 80mm
C.H..
Octen-1-yne-3
1-Butyl-2-vinylacetylene 62t0 632 0.78302 [1.4592?
@ 61mm
C=C-C=C-C-C-C-C 59 t0 60
@ 50mm
2-Methylhepten-4-
yne-6
C-C-C-C=C-C=C 126 to 129 1

@ 750mm
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Name and Carbon Skeleton | M. P.,°C. % Fosnl. DY i Additional Data
Nonen-1-yne-4
C=C-C-C=C-~(C)~C-C-C 58@ 22mm 19| 0.777 10 1.4694 10
@25° @25°
C.Hy
Decen-1-yne-4
C=C-C-C=C-(C)~C 73to 74 10 0.785 10 1.459 12
@ 22mm @25° @15°
82to852  (0.8061 [1.44410
@18to Du @15°
20mm
CHHI.O
Undecen-1-yne-3
1-Heptyl-2-vinylacetylene 74.5@9mm? |0.7962* | 1.4606 ®

C=C-C=C~(C)e-C
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Name and Carbon Skeleton | M. P.,°C. gfﬁdx:l(m ny "y Additional Data

Octatriene-1,5,7-yne-3

C=C-C=C-C=C-C=C 156 1 08301 |1.5761
(Decom-
position)
82@ 100mm !
(Polymeriza-
tion)

50@ 30mm !
40@ 20mm ?

C 1 IH 14
4-Vinyl-4-ethinyl-
heptadiene-1,6 (?)

?_——.C 49@20mm? (0819t |1472°
C=C-C-C-C-C=C
c=Cc

C 30 H 52
Dihydrosqualene

237T@ 3mm? [0.85293 | 1.4872°?

(1) J. A, Nieuwland, W. S. Calcott, F. B. Downing and A. S. Carter, J. Am. Chem, Soc. 53, 4197,
1931,

(2) R. Lespieau and Journard, Compt. rend. 192, 964, 1931.

(3) I. M. Heilbron, T. P. Hilditch and E. D. Kamm, J. Chem. Soc. 1926, 3131,
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No.
1.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.
21.
22.
23.
24.

25.

American Chemical Society

MONOGRAPH SERIES

PUBLISHED

The Chemistry of Enzyme Action (Revised Edition)
By K. George Falk.
The Chemical Effects of Alpha Particles and Electrons
(Revised Edition)
By Samuel C. Lind.
Organic Compounds of Mercury
By Frank C. Whitmore. (Out of Print)
Industrial Hydrogen
By Hugh S. Taylor.
Zirconium and Its Compounds
By Francis P. Venable.
The Vitamins (Revised Edition)
By H. C. Sherman and S. L. Smith.
The Properties of Electrically Conducting Systems
By Charles A. Kraus.
The Origin of Spectra
By Paul D. Foote and F. L. Mohler. (Revision in prepa-
ration)
Carotinoids and Related Pigments
By Leroy S. Palmer.
The Analysis of Rubber
By John B. Tuttle.
Glue and Gelatin
By Jerome Alexander. (Out of Print)
The Chemistry of Leather Manufacture (Revised Edition)
By John A. Wilson. Vol. I and Vol. II.
Wood Distillation
By L. F. Hawley.
Valence and the Structure of Atoms and Molecules
By Gilbert N. Lewis. (Out of Print)
Organic Arsenical Compounds
By George W. Raiziss and Jos. L. Gavron.
Colloid Chemistry (Revised Edition)
By The Svedberg.
Solubility (Revised Edition)
By Joel H. Hildebrand.
Coal Carbonization
By Horace C. Porter. (Revision in preparation)
The Structure of Crystals (Second Edition) and Supple-
ment to Second Edition
By Ralph W. G. Wyckoff.
The Recovery of Gasoline from Natural Gas
By George A. Burrell.
The Chemical Aspects of Immunity (Revised Edition)
By H. Gideon Wells.
Molybdenum, Cerium and Related Alloy Steels
By H. W. Gillett and E. L. Mack.
The Animal as a Converter of Matter and Energy
By H. P. Armsby and C. Robert Moulton.
Organic Derivatives of Antimony
By Walter G. Christiansen.
Shale Oil
By Ralph H. McKee.
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26.

27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
3s.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.

49.
50.
51.
52.
53.

American Chemical Society Monograph Series
PUBLISHED

The Chemistry of Wheat Flour
By C. H. Bailey.
Surface Equilibria of Biological and Organic Colloids
By P. Lecomte du Noiiy.
The Chemistry of Wood
By L. F. Hawley and Louis E. Wise.
Photosynthesis
By H. A. Spoehr. (Out of Print)
Casein and Its Industrial Applications
By Edwin Sutermeister. Revised by F. L. Browne.
Equilibria in Saturated Salt Solutions
By Walter C. Blasdale.
Statistical Mechanics as Applied to Physics and Chemistry
By Richard C. Tolman. (Revision in preparation)
Titanium .
By William M. Thornton, Jr.
Phosphoric Acid, Phosphates and Phosphatic Fertilizers
By W. H. Waggaman.
Noxious Gases
%y_ Y)andell Henderson and H. W. Haggard. (Out of
rint
Hydrochloric Acid and Sodium Sulfate
By N. A. Laury.
The Properties of Silica
By Robert B. Sosman.
The Chemistry of Water and Sewage Treatment
By Arthur M. Buswell. (Revision in preparation)
The Mechanism of Homogeneous Organic Reactions
By Francis O. Rice.
Protective Metallic Coatings
By Henry S. Rawdon. To be revised by R. M. Burns.
Fundamentals of Dairy Science (Revised Edition)
By Associates of Rogers.
The Modern Calorimeter
By Walter P. White.
Photochemical Processes
By George B. Kistiakowsky.
Glycerol and the Glycols
By James W. Lawrie.
Molecular Rearrangements
By C. W. Porter.
Soluble Silicates in Industry
By James G. Vail.
Thyroxine
By E. C. Kendall.
The Biochemistry of the Amino Acids
By H. H. Mitchell and T. S. Hamilton. (Revision in prep-
aration)
The Industrial Development of Searles Lake Brines
By John E. Teeple.
The Pyrolysis of Carbon Compounds
i]li'-ly Charles D. Hurd.

By Charles L. Mantell.
Diatomaceous Earth

By Robert Calvert.
Bearing Metals and Bearings

By William M. Corse.
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77.

American Chemical Society Monograph Series
PUBLISHED
Development of Physiological Chemistry in the United

States
By Russell H. Chittenden.
Dielectric Constants and Molecular Structure
By Charles P. Smyth.
Nucleic Acids
By P. A. Levene and L. W. Bass.
The Kinetics of Homogeneous Gas Reactions
By Louis S. Kassel.
Vegetable Fats and Oils
By George S. Jamieson.
Fixed Nitrogen
By Harry A. Curtis.
The Free Energies of Some Organic Compounds
By G. S. Parks and H. M. Huffman.
The PCatalytic Oxidation of Organic Compounds in the Vapor
hase
By L. F. Marek and Dorothy A. Hahn.
Physiological Effects of Radiant Energy
By H. Laurens.
Chemical Refining of Petroleum
By Kalichevsky and B. A. Stagner. (Out of Print)
Therapeutic Agents of the Quinoline Group
By W. F. Von Qettingen.
Manufacture of Soda
By T. P. Hou.
Electrokinetic Phenomena and Their Application to Biology
and Medicine
By H. A. Abramson.
Arsenical and Argentiferous Copper
By J. L. Gregg.
Nitrogen System of Compounds
By E. C. Franklin.
Sulfuric Acid Manufacture
By Andrew M. Fairlie.
The Chemistry of Natural Products Related to Phenan-
threne (Second Edition with Appendix)
By L. F. Fieser.
The Corrosion Resistance of Metals and Alloys
By Robert J. McKay and Robert Worthington.
Carbon Dioxide
By Elton L. Quinn and Charles L. Jones.
The Reactions of Pure Hydrocarbons
By Gustav Egloff.
Chemistry and Technology of Rubber
By C. C. Davis and J. T. Blake.

Polymerization )
By R. E. Burk, A. J. Wecith, H. E. Thompson and 1.
Williams.
Modern Methods of Refining Lubricating Oils

By V. A. Kalichevsky.

Properties of Glass
By George W. Morey.



American Chemical Society Monograph Series

IN PREPARATION
Piezo-Chemistry
By L. H. Adams.
The Chemistry of Coordinate Compounds
By J. C. Bailar.
Water Softening
By A. S. Behrman.
The Biochemistry of the Fats and Related Substances
By W. R. Bloor.
Ions, Dipole Ions and Uncharged Molecules
By Edwin J. Cohn.
Carbohydrate Metabolism
By C. F. Cori and G. T. Cori.

Properties of Water
By Dr. N. E. Dorsey.
Organometallic Compounds
By Henry Gilman.
Surface Energy and Colloidal Systems
By W. D. Harkins and T. F. Young.

Raman Spectra
By James H. Hibben.

Raw Materials of Lacquer Manufacture
By J. S. Long.
Significance of Manganese, Iron and Aluminum to Soil Acidity
and Plant Life
By Forman T. McLean.
Phenomena at the Temperature of Liquid Helium
By E. F. Burton.

Acetylene
By associates of the late J. A. Nieuwland.

Photochemical Reactions in Gases
By W. A. Noyes, Jr.,, and P. A. Leighton.

Furfural and other Furan Compounds
By F. N. Peters, Jr.,, and H. J. Brownlce.
Aliphatic Sulfur Compounds
By E. Emmet Reid.
Electrical Precipitation of Suspended Particles from Gases
By W. A. Schmidt and Evald Anderson.
Mineral Metabolism
By A. T. Shohl.

Aluminum Chloride
By C. A. Thomas.

Precise Electric Thermometry
By W. P. White and E. F. Mueller.
Measurement of Particle Size and Its Application
By L. T. Work.
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