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experiments only geronic acid semicarbazone could 
be isolated.6 I t is unlikely that this acid is 
formed from rearrangement of the a-form during 
ozonization since a-ionone, a-ionylideneacetone, 
and the ethyl ionylideneacetate from a-ionone all 
give only isogeronic acid. In view of the fact 
that the /3 ester in question gives only geronic acid 
and the a ester gives only isogeronic acid while an 
equimolal mixture of these two esters gives a mix­
ture of geronic and isogeronic acids, it is difficult 
for us to assign the same (a) structure to both 
esters. Although the yields of isogeronic and 
geronic acids obtained from the esters in this pre­
liminary study were only 13-19%, they were con­
sistent with those we obtained on the a- and /3-
ionones of known structure. 

Further work on ozonization and polarographic 
studies of the ethyl a- and /3-ionylideneacetates is 
in progress in order to establish unequivocally 
the structure of these substances. 

Correction: In our previous publication, THIS 
JOURNAL, 66, 521 «(1944), the data for the solid 
and liquid forms of /3-ionylideneacetic acid are 
reversed in Table I. These items should read: 

0-ionylideneacetic acid (solid)' 
(liquid) 

X max. mil e max. ^ 

294, 260 13700, 12900 
.283 17700 

(5) Karrer, Morf and Walker, HeIv. Chim. Acta, 16, 975 (1933). 
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THE REACTION OF BUTENYLMAGNESIUM 
BROMIDE WITH ACETOMESITYLENE 

Sir: 
In a study of the nature of the butenyl Gri-

gnard reagent it appeared that valuable informa­
tion might be obtained from the composition of 
the butenes resulting from the enolization of ke­

tones by butenylmagnesium bromide. Aceto-
mesitylene was chosen for this experiment as 
several investigatorsu'b,c have shown that organo-
metallic compounds such as ethylmagnesium 
bromide, w-butyllithium and phenylsodium do 
not add to the carbonyl group of this compound 
but give enolization products exclusively. 

Contrary to expectation, the reaction of bu­
tenylmagnesium bromide with acetomesitylene 
gave virtually no enolization products. Less than 
3% of the calculated amount of butene was de­
tected. From the reaction mixture was recovered 
less than 12% of the original ketone and the prin­
cipal product was a compound which we believe 
'to be s-butenylmesitylmethylcarbinol (I); b. p. 
119-123° (2mm.), n20D 1.5330: mol. wt. by hydro-
genation, 214 (calcd. for Ci5H220,218); yield, 83%. 

Anal. Calcd. for C16H22O: C, 82.54; H, 10.16. 
Found: C, 82.36; H, 10.23. 

On distillation at atmospheric pressure, I 
cleaved smoothly to give butene and acetomesity­
lene. The latter compound was characterized by 
two derivatives. Ozonization of I gave formalde­
hyde, propionaldehyde and, apparently, aceto­
mesitylene. 

Benzylmagnesium chloride reacts with aceto­
mesitylene to give benzylmesitylmethylcarbinol 
(II) in 52% yield. Enolization products 
amounted to 38%. The structure of II was es­
tablished by oxidative degradation which gave 
benzoic acid. On strong heating, II did not 
cleave, but appeared to dehydrate. 

Further studies of the addition of /^-unsatu­
rated Grignard reagents and other organometallic 
compounds are in progress. 
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(1) (a) Kohler and Baltzly, T H I S JOURNAL, 54, 4015 (1932); (b) 
Kohler, Jacobs and Sonnichsen, ibid., 62, 785 (1940); (c) Gilman 
and Jones, ibid., 63, 1162 (1941). 
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Fundamentals of Chemistry and Applications. By 
CHARLOTTE A. FRANCIS, A.M., Formerly Instructor in 
Chemistry, Teachers College, Columbia University, and 
EDNA C. MORSE, R.N., A.M., Instructor in Chemistry, 
Teachers College, Columbia University. Second edition. 
The Macmillan Company, 60 Fifth Avenue, New York, 
N . Y., 1943. xi + 537 pp. 98 figs. 15 X 22 cm. 
Price, $3.50. 

Relatively few college teachers uf elementary chemistry 
realize how the "other half lives," and learns, until they 
have read carefully a text such as this, planned and written 
for students in nursing and similar schools. The time al­
lotted to a student nurse's course is short, for study, class 
and laboratory, and she is expected to understand and re­
tain a considerable amount of descriptive general, inorganic 
and organic chemistry, much of it of course by brute force 

memory. The field covered is limited by time and rather 
closely prescribed by hospital practice and the "Curricu­
lum Guide for Schools of Nursing"; the instruction usually 
is by members of the hospital staff, often trained previously 
in the same school. 

This book comprises thirty-one chapters, the first nine­
teen (280 pages) dealing with: Substances, Mixtures, 
Physical and Chemical Change, Compounds, Elements, 
Oxygen, Catalytic Agents, Combustion, Energy Trans­
formations, Chemical Measurings, Chemical Shorthand, 
Bases-Acids-Salts-Radicals, Valence, Within the Atoms, 
Water, Reactions of Acids, Bases and Salts, Solutions-
Colloids-Emulsions, Electrolytes and Ionization, Weak 
Electrolytes-Equilibrium-Water, Oxidation-Reduction. 
The remainder takes up Organic Chemistry, twelve chap­
ters (235 pages) on: Introduction, Hydrocarbons and 
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Halogen Derivatives, Alcohols, Aldehydes and Ketones, 
Organic Acids-Salts-Esters, Carbohydrates, Fats, Cyclic 
Compounds, Proteins, Chemistry of Digestion, Function 
and Fate of Glucose, Fats, Proteins, Salts and Ions. 

The college instructor will view this list with varied 
emotions: no descriptive chapters on non-metals other 
than oxygen, nor on any of the metals, no gas laws, no 
metallurgy, a smattering only of ionization theory and 
atomic structure, and an overpowering dose of briefly 
touched-on organic chemistry, including much not even 
taken up in a regular advanced organic course. A little re­
flection on the needs of the student and graduate nurse, 
however, largely reconciles the contents and the users' re­
quirement of a back-ground of general descriptive chemis­
try with emphasis on compounds, their classification and 
properties, and then a survey of organic chemistry for a 
listening, correlating and care-taking knowledge of me-
dicinals, foods, human workings, and their inter-relation­
ships. The authors have tried to prepare a textbook to 
meet these needs, with considerable success. 

A careful reading of the volume leads to comment, 
favorable and critical, on major and minor points, both 
factual and pedagogical. The authors write and present 
their topics in an easy and conversational but old-fashioned 
style, with occasional lapses into very involved passages 
and over-use of certain stilted phrases. They have made 
frequent and effective use of fine-type explanatory material 
including many amply-described word equations (of which 
some teachers will not approve), and many good illustra­
tive facts (as well as a few absurdly wrong ones, such as 
that nearly all the earth's oxygen is in the air (forgetting 
the ocean water and the silicates and carbonates in the 
crust), and that nitroglycerine is used in making guncotton, 
collodion, pyroxylin enamels and lacquers). They en­
deavor to maintain a healthy student discrimination be­
tween theory and fact but their emphasis on assumptions, 
and reluctance to make definite statements, succeeds only 
in leaving a really vague feeling of uncertainty as to the 
truth on many topics. They fail to do a good piece of 
work in their brief presentation of atomic structure and 
modern ionization theory, leaving an unfortunate com­
promise between the factually well-supported modern 
theories and the old-fashioned atti tude of "this is too 
advanced stuff for these students," as witness their 
allegiance to the whole of Arrhenius' theory, leading to 
repeated use of hydrolysis to produce a strong base in the 
presence of a strong acid, and mention of "molecules" of 
strong electrolytes. Their survey of organic chemistry is 
fairly well done, especially the chapters on digestion (which 
every student of chemistry could profit by reading), but 
the reviewer questions the usefulness of filling page after 
page with structural formulas of isomeric sugars, sterols, 
heterocyclic compounds, vitamins, and protein substances; 
he doubts that the authors themselves can write many of 
them correctly from memory, few if any professional 
organic chemists can, and their effect on the average time-
harried nursing school student can be left to vivid peda­
gogic imagination. 

ALLEN D. BLISS 

Valency, Classical and Modern. By W. G. PALMER, 
Sc.D., D.Sc., Fellow of St. John's College, Cambridge, 
University Lecturer in Chemistry. The Macmillan 
Company, 60 Fifth Avenue, New York, N. Y., 1944. 
ix -f 242 pp. Illustrated. 14 X 22.5 cm. Price, 
$2.50. 

"The first four chapters present a compact elementary 
account of classical and modern conceptions of valency 
suitable for the more general reader and for students pre­
paring for university examinations. The concluding 
chapters are more advanced: chapter five shows how the 
electronic theory is applied to the heavier elements and 
their principal compounds; and the last chapter is devoted 
to current developments and theories in their early stages." 

The classical theories are first developed historically and 
then applied to a limited number of compounds, astutely 
selected. The objections and problems raised by modern 

physical and physico-chemical methods of investigation 
are next presented with the help of diagrams and tables. 
The corresponding solutions are postponed until after a 
discussion of electronic theory, in which wave functions 
are sparingly employed. 

If the students above mentioned were to follow the 
proposed program too Jrterally, they would enter the 
examination room guiltless of ideas regarding such topics 
as hydrogen bonds, complex compounds and electronega­
tivity. The early chapters, however, are so well designed 
to arouse curiosity that few will want to lay down the book 
unfinished, or to refrain from the study of periodical litera­
ture. The final arguments are at once clear, scholarly and 
open-minded. The style is elegant, and the author ad­
heres to correct terminology in such words as tervalent, 
quinquevalent, septivalent. Beginners and advanced 
chemists alike can use this book with profit, and what is 
more, with enjoyment. 

GEORGE S. FORBES 

CeUulose Chemistry. By EMIL HBUSER. The Institute of 
Paper Chemistry, Appletori, Wisconsin. John Wiley & 
Sons, Inc., 440 Fourth Ave., New York, N. Y., 1944. 
v + 660 pp. Illustrated. 15 X 21.8 cm. Price, 
$7.50. 

Heuser's new book is a welcome addition to the libraries 
of students, research workers, and technologists whose 
problems are related to the chemistry of cellulose and its 
derivatives. Presented largely from a chemical point of 
view it will serve equally well as a textbook for advanced 
students and research workers or as a reference book for 
many technologists. I t covers the recent literature well 
and, in addition, information may be readily located 
through excellent subject and author indices. 

The book consists of fifteen chapters, the bulk of which 
are devoted to the reactions and degradation of cellulose. 
Chapter I briefly introduces the subject and discusses the 
occurrence and nature of cellulose. Chapter II presents 
an excellent discussion of the microscopic and submicro-
scopic structure of cellulose fibers, as well as the formation 
of cellulose in plants. With this sequence it might have 
been advisable to present Chapter XIV on "The chain 
structure of cellulose" as Chapter I I I , although the 
author's reason for presenting it later is recognized. 
Chapters I I I , IV, V, and VI, cover in detail the reactions of 
cellulose with water, and inorganic and organic bases; 
these reactions are of extreme importance in the manu­
facture of rayons, transparent films, finishes, cellulose 
derivatives, etc. Chapters VII, VIII , and IX are com­
prehensive discussions of cellulose esters, xanthates, and 
ethers. Chapter X, on the oxidation of cellulose, includes 
discussions of the types of reactive groups formed during 
oxidation and methods for estimating them, the aging of 
alkali cellulose, the nature of the reactions of cellulose with 
various oxidizing agents, and the effect of the ultraviolet 
light. Chapters XI , XI I , and XI I I deal with the de­
composition of cellulose by acids, heat and bacteria. Al­
though Chapter XI I I is brief, it is extremely welcome in 
view of the importance to our war effort of the problem of 
deterioration of cellulose by biological processes. Chapter 
XV, dealing with the molecular weight of cellulose and the 
methods for determining it, might well have been dis­
cussed earlier along with the chapter on chain structure. 

Any criticisms must be considered to be of a minor 
nature. For example, on page 444 is a section dealing 
with fractionation of oxycelluloses with alkali. Most oxy-
celluloses are to a greater or less degree decomposed by 
alkali and therefore a true fractionation is not obtained. 

The author has not only reported the point of view of 
the literature covered but also has not hesitated to offer 
hypotheses or conclusions based on his own wide experience 
in the field. Thus on page 477, a hypothetical mechanism 
to explain the aging of alkali cellulose is put forth. The 
author clearly points out, however, tha t it remains to be 
seen whether this hypothesis can be supported by further 
experimental evidence. In this way many of the unsolved 
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problems of cellulose chemistry have been emphasized, a 
feature of the book which will appeal to research workers. 

Consideration of the widespread interest in cellulose 
chemistry, as well as the great amount of published work 
in this field, emphasizes the herculean task assumed by a 
single author in the preparation of such a book. Never­
theless, it represents a job well done. 

MILTON HARRIS 

Vegetable Fats and Oils. Their Chemistry, Production, 
and Utilization for Edible, Medicinal and Technical Pur­
poses. By GBORGE S. JAMIESON, Ph.D., United States 
Department of Agriculture. Second edition. Ameri­
can Chemical Society Monograph Series. Reinhold 
Publishing Corporation, 330 West Forty-Second St., 
New York, N. Y., 1943. 508 pp. 2 figs. 16 X 23.5 
cm. Price, $6.75. 
A word-wide shortage of fats and oils, accompanied by 

rapid technological progress in modifying and adapting 
them to new uses, makes the appearance of a new edition 
of this valuable and widely used reference especially timely. 

As in the earlier edition, the author has emphasized (a) 
composition data, (b) references in the literature, and (c) 
well standardized methods of laboratory testing. Rela­
tively little attention has been given to recent techno­
logical developments or to some of the very important ad­
vances in methods of analysis. One might expect to find, 
for instance, (a) an outline and a critical discussion of 
methods of analysis based upon distillation in vacuo, (b) 
a discussion of relationships between structure or composi­
tion and physico- chemical properties, and (c) an outline 
of changes that result from refining, variations in origin 
and production, polymerization, and oxidation. 

Following a brief introductory chapter on the general 
composition of fats and oils (17 pp.), the author devotes 
one chapter each to the non-drying oils (141 pp.), semi-
drying oils, (82 pp.), drying oils (83 pp.), fatty acids (35 
pp.), and methods (98 pp.). The material in Appendix I, 
on "various other seed oils" (2 pp.) possibly could have 
been included in the other sections to better advantage. 
The tables of data given in Appendix II are surprisingly 
heterogeneous, but the summaries of approximate "con­
stants" and botanical nomenclature, of which most chem­
ists are relatively ignorant, will be especially useful. 

New material has been added concerning methods of 
determining and interpreting diene and thiocyanogen 
numbers. 

The careful workmanship of the author in handling 
references and technical data, and the quality of the pub­
lisher's work, especially under present circumstances, 
merit special commendation. 

C. G. KING 

Colloid Chemistry, Theoretical and Applied. By Selected 
International Contributors. Collected and Edited by 
JEROME ALEXANDER. Volume V. Theory and Meth­
ods. Biology and Medicine. Reinhold Publishing Corp­
oration, 330 West 42nd Street, New York, N. Y., 1944. 
vi + 1256 pp. Illustrated. 16 X 24 cm. Price, $20.00. 

This present volume is the fifth in this widely and favor­
ably known series. The Editor, because of war-time con­
ditions, was not able to secure as world-wide a representa­
tion of authors as in the previous volumes, but he has 
nevertheless assembled contributions from a distinguished 
group of chemists, physicists, biologists and physicians in 
this country. 

The sixty essays in this book, varying in length from five 
to ninety pages, cover a vast field of the natural sciences. 
They are arranged in two nearly equal sections, the first 
dealing with the theory and methods of colloid chemistry, 
the second with its applications to biology and medicine. 
Each essay recounts the present status of, and the latest 
developments in, its special field, presenting the subject 
matter particularly from the point of view of the author's 
own researches. 

It would be difficult and indeed invidious to select any 
one or more of these essays for special mention, partic­
ularly since a different selection certainly would be made 
by every reader. I am therefore reproducing herewith the 
Table of Contents. 

THEORY AND METHODS 
Chapter Pa(C 

Successive Levels of Material Structure—Jerome 
Alexander 1 

The Surfaces of Solids and Liquids and the Films 
that Form upon Them—William D. Harkins 12 

Solutions of Soaps and Detergents as Colloidal 
Electrolytes—James W. McBain 102 

Applications of Electron Diffraction—Lester H. 
Germer 120 

Methods for the Analysis of Complex Molecular 
Structures with the Aid of X-Rays—Maurice L. 
Huggins 131 

Microradiography of Colloidal Materials—George 
L. Clark 146 

The Electron Microscope—Albert F. Prebus 152 
Rheological Properties of Simple and Colloidal 

Systems—Henry Eyring and Richard E. Powell.. 236 
High-Vacuum Distillation—K. C. D. Hickman 253 
States-of Aggregation of Some Paraffin Chain Com­

pounds— Robert D. Void and Marjorie J. Void.. 266 
Polymerization—H. Mark 280 
Fundamental Aspects of the Elasticity of Rubber 

and of Rubberlike Materials—Eugene Guth 286 
The Vitreous State—Maurice L. Huggins, Kuan-

Han Sun and Alexander Silverman 308 
Some Irreversible Effects of High Mechanical 

Stress—P. W. Bridgman 327 
Sonic and Ultrasonic Waves in Colloid Chemistry— 

Karl Sollner 337 
The Cyclotron and Some of its Uses—Jerome Alex­

ander 373 
The Betatron: A Generator for High-Energy Elec­

trons and X-Rays—D. W. Kerst 380 
The Electrophoretic Study of Proteins and Related 

Substances—Duncan A. Maclnnes and Lewis G. 
Longsworth 387 

High-Speed Centrifugation—E. G. Pickels 411 
Measurement of the Surface Areas of Finely Di­

vided and Porous Materials by Low-Temperature 
Adsorption Isotherms—P. H. Emmett 434 

Adsorption and Crystal Habit Modification—Wes­
ley G. France 443 

Some Applications of Selective Adsorption and 
Differential Diffusion in Chemical Analysis— 
Beverly L. Clarke 457 

Colloid Chemical Aspects of Photographic De­
velopment—S. E. Sheppard 472 

Liesegang Rings—Andrew Van Hook 513 
Fixing the Dates of Past*vents by Tree Rings and 

Varves—Chester A. Reeds 519 

BIOLOGY AND MEDICINE 
Proteins—W. T. Astbury 529 
Catalysis as a Biological Factor—Jerome Alex­

ander 545 
Photosynthesis—Paul Rothemund 600 
Plant Cell Membranes—Wanda K. Farr 610 
Recent Advances in Starch Chemistry—R. M. 

Hixon and R. E. Rundle 667 
Enzymes and the Biological Action of Vitamins— 

A. E. Axelrod and C. A. Elvehjem 683 
Minerals and Vitamins in Applied Nutrition—LeIa 

E. Booher 707 
The Mechanism of Hormone Action—Oliver Kamm 

and D. K. Kitchen 739 
The Molecular Organization of Visual Processes— 

George WaId 753 
Chemical Pacemakers and Physiological Rhythms— 

Hudson Hoagland 762 
The Colloid Chemistry of Purified Viruses—Max A. 

Lauffer and W. M. Stanley 785 
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The Gene—A Structure of Colloidal Dimensions— 
Jerome Alexander 808 

The Gene as a Chemical Unit—Jack Schultz 819 
Colloid Chemistry in Embryonic Development— 

L. G. Barth 851 
The Physical States of Protoplasm Compatible 

with Life—B. J. Luyet 859 
Some Physical Properties of Protoplasm—Robert 

Chambers 864 
Some Surfaces—Chemical Properties of Proto­

plasmic Proteins—M. J. Kopac 875 
Physical Changes of Muscle Related to Activity— 

Otta Meyerhof 883 
The Capillary Circulation—E. M. Landis 900 
Biochemical .and Physiological Mechanisms in In­

flammation—VaIy Menkin 917 
The Modern Outlook on Blood Coagulation—John 

H. Ferguson 951 
Immunology—William C. Boyd 957 
Allergy and Anaphylaxis—Carl A. Dragstedt 979 
Homeostasis: The Maintenance of Steady States in 

the Organism—-Walter B. Cannon 985 
The Causes and Nature of Cancer—Leo Loeb 995 
Gerontology: The How and Why of Ageing— 

A. J. Carlson 1051 
The Formation of Concretions—L. Lichtwitz 1063 
Aero-Emphysema and Caisson Disease, a Problem 

of Colloid Chemistry—Jean Piccard 1082 
The Action of War Gases—Chauncey D. Leake and 

David F. Marsh 1094 
Infective Aerosols~-M. W. Jennison 1099 
Physical Chemistry of Lipides—Mona Spiegel-

Adolf '. . . . 1119 
Physicochemical Mechanisms in Neuropsychiatry 

Disorders—E. A. Spiegel and M. Spiegel-Adolf. . 1136 
Psychiatry—S. DeWitt Ludlum 1154 
Changes in the Surrounding Medium Produced by 

Free-Living Cells—H. S. Jennings 1162 
The Primary Physicochemical Basis of Organic Evo­

lution—C. R. Plunkett 1173 
Appendix—Table of Nuclear Properties—Robley D. 

Evans 1199 

Personally, I find this a striking list with scarcely a title 
that does not interest me. To be sure, the classification 
of some of them under colloid chemistry may be far­
fetched, but one is glad that they have been included. The 
great variety and excellence of the essays is a tribute to 
the versatility of the Editor, to his enthusiastic interest in 
the fundamental phenomena of chemistry and biology and 
to his evangelistic devotion to colloid chemistry. 

I have but one regret to register. It is too bad to pub­
lish or rather to embalm these excellent and stimulating 
essays in such an awkward, bulky and expensive tome. 
They should have been issued in several instalments, 
separately purchaseable and of a size that could be con­
veniently transported, held and read by an ordinarily 
robust human being. 

ARTHUR B. LAMB 

Advances in Enzymology. Edited by F. F. NORD, Ford-
ham University, New York, N. Y., and C. H. WERK-
MAN, Iowa State College, Ames, Iowa. Volume IV. 
Interscience Publishers, Inc., 215 Fourth Avenue, New 
York 3, N. Y., 1944. viii + 332 pp. Illustrated. 
15.5 X 23.5 cm. Price, $5.50. 

The volume of scientific literature that is being published 
today is so great that few students or investigators can 

hope to acquire more than a bowing acquaintance with 
most of it. One can follow a specific topic in which he is 
interested with a moderate degree of assurance that he has 
not missed anything of vital importance, but it frequently 
happens that progress in some more distant, or even in a 
cognate field takes a sudden turn and in a distressingly 
short time one finds himself out of touch with the newer 
developments. The publication of comprehensive review 
articles in journal or in monograph form is one of the most 
useful ways to minimize this unpleasant result and ac­
cordingly the continuation of the present series of collec­
tions of reviews of enzymology into a fourth volume is most 
welcome. 

The fourth volume contains eight reviews: The Chemi­
cal Formulation of Gene Structure and Gene Action by 
Addison Gulick; Specificity, Classification, and Mecha­
nism of Action of the Glycosidases by William Ward Pig-
man; The Transamination Reaction by Robert M. 
Herbst; Tyrosinase by J. M. Nelson and C. R Dawson; 
Gramicidin, Tyrocidine, and Tyrothricin by Rollin D. 
Hotchkiss; Biological Energy Transformations and the 
Cancer Problem by V. R. Potter; The Influence of Hor­
mones on Enzymatic Reactions by H. Jensen and Leon E. 
Tenenbaum; and The Absorption Spectra of Vitamins, 
Hormones, and Enzymes by Wallace R. Brode. 

The discussions maintain the high standard of excellence 
of those previously published in this series. They are 
factual and critical as well as authoritative and serve excel­
lently to familiarize the reader with the present situation in 
each of the several fields of investigation. Comprehensive 
bibliographies are provided. 

H . B . VlCKERY 
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