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The enhancement disappeared on standing for
two to four days at room temperature, but could
be restored by further irradiation. Feebly cat-
alytic samples, prepared by annealing the standard
preparation at 200° without further pumping,
showed a several thousandfold increase in activity
when irradiated, but the increase disappeared in a
few hours, even at —78°. Irradiation during ac-
tivity measurement on the assumption that short-
lived states might play a role as in photosensitiza-
tion gave results not greatly different from those
irradiated n wvacuo between measurements, in-
dicating that short-lived states need not be in-
voked.

The reality of the radiation effect is attested by
some 49 separate irradiations which produced in
38 cases appreciable increase in activity. Some
instances of lack of change appear to indicate satu-
ration of the effect, while some decreases are
thought to have resulted from poisoning. No ac-
tivity was induced by gamma rays in samples that
had not been activated in the manner described
above.

The high rate of change of activity with irradia-
tion and the ready annealing of the change suggest
that the effects observed may be attributable to
electrons or positive holes trapped in special sites in
the alumina lattice. Experiments intended to
show more about the phenomena are in progress.

CHEMISTRY DIVISION EvLisox H. TAYLOR
OAK RIDGE NATIONAL LABORATORY
OAK RIDGE, TENNESSEE HaroLp W. Koun

RECEIVED NOVEMBER 9, 1956

THE STABILITY RELATIONSHIP OF 1-METHYL~
CYCLOPENTENE AND METHYLENECYCLOPENTANE

Sir:

Evidence bearing on the problem of stability
differences that exist between isomers possessing
exocyclic and endocyclic double bonds in 5- and
6-membered ring systems has been summarized by
Brown, Brewster and Shechter.! The conclusions
reached by these authors are expressed in the gen-
eralization that ‘‘reactions will proceed in such a
manner as to favor the formation or retention of an
exo double bond in the 53-ring and to avoid the for-
mation or retention of the exo double bond in the
6-ring systems.” Although the position adopted
with respect to 6-membered ring compounds is well-

(1) H. C. Brown, J. H. Brewster and H. Shechter, THIS JOURNAL,
76, 467 (1954).
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supported,? evidence available concerning the 5-
ring cases is less convincing,

In connection with a general study of heats of
catalytic hydrogenation in solution, currently in
progress in this Laboratory, we have had an op-
portunity to examine the heat changes accompany-
ing hydrogenations of 1-methylcyclohexene, methyl-
enecyclohexane, l-methyleyclopentene, and meth-
ylenecyclopentane. The results obtained for

these substances are listed in Table I. In each iso-
TasLe 1
HeaTs OoF HYDROGENATION IN ACETIC AcCID SOLUTION
(25° C.)
—AH,
Compound kcal./mole
1-Methylcyclohexene 25.70 &+ 0.10
Methylenecyclohexane 27.82 £ 0.07
1-Methylcyclopentene 23.01 +£0.04
Methylenecyclopentane 26.82 &= 0.08

mer pair the methylenecycloalkane shows a higher
heat of hydrogenation than does the 1-methyl-
cycloalkene, the differences being 2.1 kcal./mole
for the 6-membered, and 3.8 kcal./mole for the
5-membered ring compounds. Since these values
reflect differences in heat content rather than in
free energy, we were prompted to investigate the
equilibrium behavior of the methylene derivatives
in the presence of acid. Our results for methylene-
cyclohexane are in complete accord with those of
Wallach and his associates,? and it was further es-
tablished that in acetic acid containing p-toluene-
sulfonic acid methylenecyclopentane is converted
essentially quantitatively into 1l-methylcyclopen-
tene, Theamountsof methylenecyclopentane pres-
ent in the equilibrated product are too small to be
detectable by infrared analysis, although trace
contamination by acetate ester is indicated. The
conclusion that 1-methylcyclopentene i1s more
stable than methylenecyclopentane is therefore
inescapable.

A complete report of this work will be published
shortly.
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(2) Of special relevance i{s the demonstration of O. Wallach, E.
Evans, J. B. Churchill, M. Rentschler and H. Mallison, Ann., 360,
26 (1908), that various alkylidenecyclohexanes are converted into the
corresponding 1-alkylcyclohesenes by the action of acid.
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Statistical Mechanics. Principles and Selected Applica-
tions. By TerreLL L. HiLL, Naval Medical Research
Institute, Bethesda, Maryland. McGraw-Hill Book Com-
pany, Inc., 330 West 42nd Street, New York 56, N. Y.
1956. xiii + 432 pp. 16 X 23.5 cm. Price, $9.00.

This book gives an excellent discussion of some of the re-
cent advances which have been made in the applications of
statistical mechanics. According to the author, ‘‘the pri-

mary aim of this volume is to provide a rather detailed ac-
count of a selected group of these developments, namely,
fluctuation theory, imperfect gas and condensation theory,
distribution functions, nearest neighbor (Ising) statistics,
and free volume and hole theories of liquids and solids."’
The book opens with introductory chapters on classical
statistical mechanics, quantum statistical mechanics, and the
relation of statistical mechanics to thermodynamics. The
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theory of statistical mechanics is developed on a postulational
basis althiough brief mention is made of ergodic theory. In
these chapters the author introduces a hierarchy of ensembles
including generalized, grand canonical, isothermal-isobaric,
canonical and microcanonical ensembles, and discusses the
applications of each. These chapters are quite brief but
serve to bring together the relations, notation and terminol-
ogy which the author uses in later chapters.

Following the introductory chapters and a chapter de-
voted to fluctuation theory, there is a sequence of chapters
on various aspects of the problem of the equation of state of
gases, liquids and solids. Some of the material in these
chapters is new and a great deal more has been available pre-
viously only in the original papers.

The discussions of the particular applications of statistical
mechanics chosen by the author are quite complete and very
readable. This book is certain to be highly useful as a
ready source of information in these fields.
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Technique of Organic Chemistry, Volume II. Second
Edition. Editor: ARNOLD WEISSBERGER, Research
Laboratories, Eastman Kodak Co., Rochester, New York.
Catalytic Reactions. By V. I. KoMAREwWSKY, Illinois
Institute of Technology, Chicago, Illinois, C. H. RIrsz,
Armour Research Foundation of Illinois Institute of
Technology, Chicago, Illinois, F. L. MorrITz, Sinclair
Research Laboratories, Inc., Chicago, Illinois. Photo-
chemical Reactions. By C. R. Masson, Atlantic Re-
gional Laboratory, National Research Council of Canada
Halifax, Nova Scotia, V. BOEKELHEIDE, and W. ALBERT
NovEs, JR., University of Rochester, Rochester, New
York. Electrolytic Reactions. By SHERLOCK SWANN
JR., University of Illinois, Urbana, Illinois. Intersci-
ence Publishers, Inc., 250 Fifth Avenue, New York 1,
N.Y. 1956. ix + 543pp. 16 X 23.5cm. Price, $11.50.

This second edition of ‘‘Technique of Organic Chemistry”’

Vol. II is so greatly expanded from the first edition that it
could almost be called a new book. The increase in sub-
ject matter extends to all three sections of the volume, 7z,
“‘Catalytic Reactions,’’ ‘‘Photochemical Reactions’’ and
‘“‘Electrolytic Reactions.’’
. The first section, by V. I. Komarewsky, C. . Riesz and
F. L. Morritz, is introduced by a comprehensive and well
illustrated coverage of the equipment and techniques re-
quired to handle the many experimental situations which the
chemist is likely to encounter. Although the experienced
worker in this fleld may prefer certain pet techniques which
are not discussed, he should find the text highly rewarding
as a source of new ideas and as a vardstick against which to
measure the effectiveness of his own procedures. For those
entering the field of catalysis the book should be invaluable.
Techniques and equipment required to meet most experi-
inental situations will be found. In this section the greatest
difference between the first and second edition is the serious
effort made to assemble exainples of the catalytic reactions
most likely to be encountered by the organic chemist.
The inclusion in the appropriate text of detailed direc-
tions for preparing the catalyst of refereice is a feature to be
applauded.

The second section, ‘‘Photoclieniical Reactions,’”’ by
C. R. Masson, V. Boeketheide and W. A. Noves, Jr., and
the third section, ‘‘Electrolvtic Reactions’’ by Sherlock
Swann, Jr., are particularly worth the attention of the or-
ganic chemist unfamiliar with the potentialities of these
fields. In the field of photochemistry, especially, the
reviewer was iinpressed by the wealth of new research which
has been published since tlhe appearance of the first edition
of this work and a major part of this section is devoted to a
survey of the aspects of these new developments of particu-
lar interest to the organic chemist. The reader will find
specific directions for carrving out photochemical syntheses
where this approach offers advantages over more conven-
tional approaches. More often the extensive survey of or-
ganic syntheses by photo processes will suggest situations
where the use of light may be seriously considered as the
procedure of choice. Equally deserving of comment, the
anthors’ obvious interest in photochemical reactions has
not been allowed to cloud their recognition of the limitations
of the technique.
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Electrochemical techniques, as a facile solution to syn-
thetic problems, also, probably receive less consideration
than they deserve. Professor Swann adequately covers the
subject for the person who is willing to survey and take ad-
vantage of the opportunities in this area, but who may not
wish to become an expert. For this purpose the coverage of
theory and practice is all that is intended. A wide variety
of procedures and type reactions are described and illus-
trated with suitable examples. Although this section
seems to have undergone the least revision from the first
edition, tliere has been added an imipressive compilation
of electrolytic organic reactions and the pertinent literature
references.

There are few typographical errors and the book is easily
read. The reviewer was somewhat frustrated by his in-
ability to uncover the original source, either in the book or in
Chemical Abstracts, of an intriguing mention of the photo:
oxidation of dihydropyran, but this is intended in uo way to
detract from the suggestion that this book has much to offer
the organic chemnist.
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MELVIN J. ASTLE. ‘“The Chemistry of Petrochemicals.”
Reinhold Publishing Corporation, 430 Park Avenue,
New York 22, N. Y. 1936, 267 pp. $6.50.

C. H. Bamrorp, A, ErLLiorT, AND W. E. HanBY, “Syn-
thetic Polypeptides. Preparation, Structure, and Proper-
ties.” Volume V. Physical Chemistry. A Series of
Monographs. Edited by Eric Hutchsinson. Academic
Press, Inc., Publishers, 111 Fifth Avenue, New York 3,
N. Y. 1956. 445 pp. $%10.00,
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ganic Chemistry.” Interscience Publishers, Inc., 250
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