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It should be mentioned, also, that Horner, 
Hoffmann, Wippel and Hassel3 have determined the 
major product in each of the reactions of a series 
of £-Y-phenyltriphenylphosphonium halides with 
sodium hydroxide, and they found that the relative 
ease of elimination of groups parallels the anionic 
stability. 

(3) L. Horner, H. Hoffman, H. G. Wippel and G. Hassel, Chem. 
Ber., 91, 52 (1938). 
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This approach to the chemistry of azo dyes has been made 
from the physical-organic chemist's point of view, which has 
been subordinate in the various books published about dye 
chemistry since the last war. 

The material employed in the book is completely up-to-
date and thoroughly documented. In keeping with the 
purely scientific nature of the text, reference to patents is 
very meager. In at least one instance, reliance on patent 
information has been independently verified (see ref. 44 on 
p. 79). Twenty-eight references chosen a t random were 
found to be entirely accurate. 

The material is easily read and the presentation is straight
forward. No mechanism or theory is put forward or de
veloped without adequate definition of the terms used. The 
organization of the topics discussed is logical and orderly. 
The first chapter is devoted to the concepts, definitions and 
methods of studying reaction mechanisms. The next six are 
concerned with diazo and diazonium compounds. Methods 
and mechanisms of diazotization, equilibria and isomerisms, 
and decomposition reactions of diazo and diazoamino com
pounds are thoroughly discussed. Chapters 8 and 9 present 
methods of preparing azo compounds and the mechanisms of 
the most important method, the coupling reaction. Chap
ter 10 should prove fruitful to the organic dye chemist since 
it explains the application of coupling theories to the tech
nology of azo dyes. The next chapter (11) is the only one 
in which the subject matter is treated from a strictly organic 
point of view. I t explains the nomenclature and classifica
tion of azo dyes from the technical aspect, and contains seven 
sections in which the chemistry of the most important classes 
is concisely but clearly explained and illustrated. There is 
also an interesting table of the most important developments 
in the azo dye industry, presented in chronological order. 
Chapter 12 deals with the relation between constitution and 
properties of azo dyes. There is an excellent general sum
mary on structure and light absorption of organic com
pounds, and a discourse on the relation of color as seen by 
the eye to the spectral absorption curve. The tautomerism 
and acid-base equilibria of azo dyes are also discussed. I t is 
a disappointment to this reviewer that a section on correla
tion of structure to light fading of azo dyes, which would 
seem to belong to this chapter, was not included. I t is true 
that this particular aspect of dye chemistry is quite con
fused, but emphasis of this fact might have given impetus 
to a truly scientific study of light fastness. A valuable aid 
to the industrial dyer would have been the inclusion of a 
section concerned with structure and ease of reduction, 
which is important in such applications as discharge print
ing. Chapter 13, which presents the chemistry of metallic 
complexes, is indeed timely because of the growing im
portance of the relatively new, so-called "neutral dyeing" 
complexes for nitrogenous fibers. The nature of the com
plex bonds, and the equilibrium, stability and stereochemis
try of the complexes are nicely portrayed. No doubt, the 
last two chapters in the book will be considered by some as 
not properly belonging here because their scope is greater 
than the use of only azo dyes. These are concerned with 
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the use of dyes on various fibers and the physical chemistry 
of the dyeing processes. However, certainly no harm 
is done and, if the book is to be used as a text, the condensed 
treatment employed will, for many purposes, eliminate ref
erences to more lengthy and cumbersome treatises. 

A few minor criticisms, which do not detract seriously 
from the general usefulness of the book, are to be noted. 
The indexing appears to be incomplete; for example, struc
tural formulas for triphenodioxazines appear twice in the 
text, but no reference to them is found in the index. Also, 
reference to reports based on captured German documents 
is rather loose; for example, reference 20 on page 115 is given 
simply as "FIAT-Report 1313." Since this latter is a 
three-volume work of about 1400 pages, the reader might 
find it annoying to ferret out the desired information with
out more specific instruction. 

The printing, paper, and binding of the book are of high 
quality. 

Dr. Zollinger's book is a must for the azo dye research 
chemist and is suitable as a text, especially at the graduate 
level. I t is hoped that this treatise, together with the re
cent books of a more organic and technological nature, will 
stimulate American colleges to offer courses in dye chem
istry . 
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In view of the rapid accumulation of new information 
and continual modification of research trends in the field of 
enzymology, the prompt appearance of a new edition of 
even an elementary textbook of enzymology such as "Out
lines of Enzyme Chemistry" is very welcome. The second 
edition retains the character and general organization of the 
first, but has been expanded approximately 30 per cent. 
Most chapters show judicious revision with only minor ex
pansion, but greatly enlarged discussions or new chapters 
are offered in several areas of current research interest or 
rapid recent development. 

The book, with 27 chapters, is organized into four sec
tions, of which the first two are concerned with general prin
ciples and the physical chemistry of enzymes. The first 
section includes brief but valuable chapters of general and 
historical introduction, enzyme isolation methods, criteria 
of purity and characterization of enzymes. The physical 
chemical aspects of enzymology are given extended, lucid 
treatment at a fairly elementary level, with separate chap
ters devoted to chemical and hydrogen ion equilibria, metal-
ion equilibria, kinetics, effects of substrate concentration, of 
pH, and of temperature, action of inhibitors, energetics-
oxidation-reduction, specificity of enzymes, and mecb, 
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