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these restricted fields, however, Dr. Saunders has done an 
excellent job in putting together pieces of information not 
hitherto available in textbook literature. 

The text comprises a little over 200 pages, three-fourths 
of which is devoted to phosphorofluoridates and related 
problems, and one-fourth to the fiuoroacetates. There is a 
chapter on the mammalian nervous system, and a chapter 
on the medical aspects of the esterases, to assist the reader 
in the evaluation of the biochemical importance of the 
phosphorus compounds. These chapters are a distinct 
asset to the book because most chemists find it difficult to 
obtain easily comprehended explanations of these bio­
chemical matters in the presently available reference works. 

The discussion in the phosphorus section of the book is 
centered around the synthesis and properties (chemical and 
biochemical) of diisopropyl phosphorofluoridate (DFP) 
and related compounds. These compounds do not have a 
military importance which the novice in this field may as­
cribe to them from a reading of this book. As a result of 
the work by Saunders, the D F P series and their anticholin­
esterase activity were studied in the U.S.A. but the com­
pounds were not seriously regarded as chemical warfare 
agents. Military interest was only fully aroused with the 
discovery of tabun (GA) and sarin (GB) by the investigat­
ing teams in Germany after World War I I ; these compounds 
are given only a few pages in the Saunders book. 

In the structures of DFP and of GB (where R = iso-
propyl), it will be seen that GB has a C-P link, which a 

RO O CH3 O 

RO F D F P RO F GB 

purist in nomenclature would say is a requisite to classify­
ing it as an organo-phosphorus compound. Saunders 
(and the literature in general) include DFP in that category, 
whereas they are perhaps more properly organic compounds 
containing phosphorus. 

The D F P type of compound is much less toxic and there­
fore easier to handle than the GB type in the laboratory. 
Since most of the properties of D F P are similar to those of 
GB, and since they could be described in the open literature 
when studies of GB were still under military secrecy, a rather 
extensive open literature on DFP has developed, which is 
clearly and thoroughly summarized in the book by Saunders. 
He has rounded out the text by reviewing recent literature 
on the properties of some of the more important phosphorus 
compounds and applications of such principles as phos­
phorylation, and alkylation with phosphorus-containing 
esters. 

The chapters in that part of the book devoted to fluorine 
compounds are concerned mostly with the chemical and 
biochemical activities of the fiuoroacetates, fluoroethanol 
and related compounds. Dr. Saunders has done some 
impressive work in helping to elucidate the nature of 0-
oxidation in its relation to the toxicity of co-fluoro chain 
compounds, and it is well described in this book. There is a 
helpful diagram of the Krebs cycle, to serve as a background 
for the discussion, similar to the esterase essay which supple­
ments the DFP chemistry. 

The book is well printed. The relatively few typographi­
cal errors are mostly in the names of references. Toxicity 
by inhalation is given in terms of LC50 instead of the now 
more usual LCtoO, and in a number of cases the author has 
neglected to cite the exposure time, which makes the LC50 
meaningless. On pp. 49-50 it should have been stated 
that the m.p. of mustard is for a plant-grade sample, since 
the pure compound melts at 14.5° rather than 11.5°. This 
reviewer's biochemical colleagues have consistently de­
plored the use of the ploO concept (p. 66) with irreversible 
cholinesterase inhibitors like D F P ; provided the inhibitor is 
not hydrolyzed and the reaction is allowed to go to com­
pletion, the 150 is simply one-half the molar enzyme con­
centration, and the Lineweaver equation (p. 65) is not ap­
plicable. 

In the interest of historical accuracy, this reviewer dep­
recates the total absence of credit to Dr. Schrader of Ger­
many for prior research. In the fields of phosphorus and 
fluorine chemistry it has been rather difficult to determine 
prior accomplishment because technical papers have been 
withheld from publication due to military secrecy. In the 
areas covered by this book such a situation does not now 

apply; the Saunders work is cited from Ministry of Supply 
reports since 1941, and corresponding work by Schrader (ca. 
1935-1939) is in the B. I . O. S. Final Report 714 listed in the 
bibliography of this book. The book refers to "independent 
wartime studies by Dr. Saunders in England and Dr. 
Schrader in Germany." The studies were independent, but 
Schrader completed the most significant parts of his work 
before the war. Dates of accomplishment are now available. 

This book is highly recommended as an addition to the 
library of phosphorus and fluorine chemistry. 
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The authors set out to prepare a comprehensive, unified 
coverage of the theoretical, factual and practical aspects of 
organometallic compounds in brief, readable form. This 
they have accomplished most successfully. 

The general properties of organometallic compounds are 
reviewed briefly, after which the theory of the carbon-
metal bond and types of bonding are discussed in some detail, 
including the newly discovered "sandwich" type exemplified 
by the biscyclopentadienyl-metal complexes. General 
methods for the preparation of organometallic compounds 
are described and the compounds are then discussed by 
major metal groups. Separate chapters are devoted to 
compounds of the transition metals, special types of organo­
metallic compounds (e.g., fluorinated derivatives, com­
plexes of metals and olefins, metal carbides, hydrides and 
carbonyls), and the use of organometallic compounds in 
organic synthesis. 

The concepts of electronegativity, bond polarity, covalent 
and multiple covalent bonding are discussed and utilized to 
explain the relative stability of various organometallic 
structures. The distinctive bonding between carbon and the 
transition metals is described briefly and lucidly. Data for 
many of the groups are brought up-to-date, particularly the 
compounds of aluminum, silicon, germanium and the transi­
tion metals. 

The book is well written, its typography is good and it 
contains numerous references to the original literature and 
review texts. It should be especially useful and stimulating 
to graduate students in inorganic-organic chemistry and to 
research workers who want a brief, readable, up-to-date 
review of the fascinating field of organometallic compounds. 

NATIONAL LEAD COMPANY', TITANIUM DIVISION 
RESEARCH LABORATORY WALTER K. NELSON 
P.O. Box 58 
SOUTH AMBOY', N E W JERSEY 

Symposia of the Society of Experimental Biology. Number 
XI. The Biological Action of Growth Substances. 
H. K. PORTER, Editor. Academic Press Inc., I l l Fifth 
Avenue, New York 3, N. Y. 1957. vii + 344 pp. 16 X 
25.5 cm. Price, $9.50. 

Number XI in the series of "Symposia of the Society of 
Experimental Biology" of Great Britain deals with the 
biological effects attributable to substances—commonly 
designated growth substances or growth regulators—which 
exhibit a regulatory effect even when all the normal nu­
trient requirements for growth are satisfied. This volume 
is a worthy addition to a series which has attained a recog­
nized place in the biological literature, for its authoritative 
analytical accounts of important current biological ques­
tions. 

In this volume, as the title implies, the objective is to 
present evidence that such chemically induced growth 
responses occur, rather than to deal primarily with the 
isolation, purification and chemical characterization of the 
causative agents, for much of this work is still in the future. 
To this extent the volume presents a challenge to chemists 
and biochemists, who will, by its aid, be able to acquaint 
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themselves with the more morphological evidence through 
which the chemical problems may be comprehended. 

As in the previous volumes, the Symposium included 
chapters that deal with work on both plants and animals. 
For plants a wide range of topics is discussed. These 
concern the growth of buds and the problem of apical domi­
nance; germination of seeds and its control by inhibitors; 
the growth of roots, largely by elongation, and the factors 
which stimulate cell enlargement; fruit development and 
the means by which it may be naturally and artificially 
induced; phototropic responses of the cylindrical sheath 
within which the shoot of the grasses emerges after ger­
mination, i.e., the coleoptile, and the responses of this 
organ to electrical stimulation; growth and organ formation 
in cultured plant tissues; neoplastic growth in plants; and 
lastly the development of sexuality in certain fungi. This 
range of topics, each ably presented by an authority in the 
field in question, testifies to the great variety of effects in 
the normal and abnormal growth of plants which may be 
brought about by chemical stimuli over and above the ac­
cepted nutrients, organic and inorganic; and these chapters 
emphasize how much more biochemical work than hitherto 
can be done to interpret the responses of plants. 

For animals the topics include the growth hormone of the 
pituitary gland; growth hormones in insects; hormonal 
stimuli to the growth of the foetus; the localized responses 
due to growth by renewed cell division that may occur in 
an otherwise adult mammal; the effect of antibiotics on 
normal growth; growth factors in cultures of animal tissues 
and in explanted embryonic organs; the emergence in tumor-
forming cells of independence from the limitations that 
normally control their growth as they occur in differentiated 
tissues; and lastly the hormonal regulation of enzyme secre­
tion. 

This review can only indicate the scope of the chapters and 
commend their quality, while it points to the value of this 
volume in the delineation of one of the outstanding prob­
lems of the day, namely, the understanding of the chemical 
regulation of normal growth in differentiated tissue systems 
and of growth induction in otherwise mature, non-growing 
cells and tissues. In this great area of scientific inquiry the 
combined efforts of chemists and biologists are needed; 
by so clearly defining the morphological bases of these prob­
lems this volume should greatly help toward this end. 
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