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Chimie des Substances Naturelles (Paris). The authors will be 
from various countries, but with some exceptions, publication 
will be in French. 

The English-speaking chemist who refers to the lucid pages of 
"Les Cyclitols" will be pleasantly reminded that scientific 
French is the easiest of foreign languages to read. Now that an 
increasing number of valuable French scientific works are reach
ing us, it is hoped that no imagined language problem will 
prevent the American chemist from making full use of them. 
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Developments in Inorganic Polymer Chemistry. Edited by 
M. F. LAPPERT, Senior Lecturer in Chemistry, and G. J. LEIGH, 
Lecturer in Chemistry, both at the Manchester College of 
Science and Technology, University of Manchester (England). 
American Elsevier Publishing Company, Inc., 52 Vanderbilt 
Avenue, New York 17, N. Y. 1962. xi + 305 pp. 14 X 22 
cm. Price, $10.00. 

The knowledge that inorganic compounds can combine into 
polymeric substances is not new, but until ten years ago the 
subject received scant attention. Recently, however, there has 
been a great deal of interest in it, and a voluminous literature on 
inorganic polymers is building up. Thus, this book is the third 
to appear within the last year and a half. All three are quite 
different, and all deserve attention, for not only is the chemistry 
involved very interesting, but there is reason to believe that 
practical results are not far in the future. 

This volume records a series of lectures which were given at 
the Manchester College of Science and Technology in the fall of 
1960. I t is unfortunate that publication was delayed for two 
years, because in a field which is growing as rapidly as this one, 
many changes take place in that length of time. However, in 
spite of the delay, the information in these lectures, and the 
compilations of the hundreds of references which accompany 
them, are of great value. 

Following a short chapter which serves as a general survey of 
the field, there are chapters on polymers containing boron and 
nitrogen, other boron compounds, phosphorus and nitrogen, 
sulfur and phosphorus, silicones, siloxanes (two chapters), and 
metal chelates. The last is the shortest chapter in the book, 
covering only seventeen pages. The reviewer feels that the 
author of that chapter is not as hopeful as he should be about the 
future of coordination polymers, though he agrees " tha t the 
difficulties are much greater than was foreseen." In general, the 
chapters are descriptive, and give little information on factors 
that influence polymer formation and thermal stability. Most 
of the reviews are reasonably complete, and in some cases, 
critical. The quality of the writing is good, and is more nearly 
uniform than in most books which have been prepared by a 
number of authors. Readability could have been improved by 
tabulating some of the information and by the use of formulas of 
compounds instead of their names; e.g., bis-(triphenylsiloxy)-di-
isopropoxytitanium, which few chemists will visualize without 
puzzling over it or writing the formula. 

Because of the mass of detailed information which it contains, 
this volume is not easy to read for general background informa
tion. For the same reason, however, it will be highly useful to 
those interested in inorganic polymers and as a reference book on 
the chemistry of the non-metals. 
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Mass Spectrometry. Organic Chemical Applications. By 
KLAUS BIEMANN, Associate Professor of Chemistry, Massa
chusetts Institute of Technology. McGraw-Hill Book Com
pany, Inc., 330 West 42nd Street, New York 36, N. Y. 1962. 
xii + 370 pp. 16 X 23.5 cm. Price, $13.75. 

Since mass spectrometry is by no means a new physical tool 
nor does the field suffer from a dearth of recent books or review 
articles, the present opus should be reviewed in the light of the 
current status of the subject and its monograph literature. I t 
is interesting to note that while mass spectrometry has been 
practiced in certain areas of organic chemistry (notably the petro
leum field) for nearly twenty years, it has only recently begun 
to enter the every-day organic laboratory. This is not the fault 
of instrumentation—the usual reason for the lag between the 
development of a physical tool and its extensive use by the labora
tory organic chemist—since some of the presently employed 
mass spectrometers have been available for many years. I t 
cannot even be blamed on the relative non-volatility of the bulk 
of organic substances, because O'Neal and Wier introduced a 
heated inlet system over ten years ago. 

In my opinion, the chief reason for this situation is implicit in 
a sentence taken from Biemann's introduction, namely " . . . that 
the most useful data are obtained if the originator of the problem 
and the person determining the spectrum are in close contact. 
The most ideal situation results if both the chemistry and the 
mass spectrometry required for the solution of a given problem 
are carried out by the same individual . . . . " In other words, 
with few exceptions—most of them rather recent ones in Sweden, 
Austria, Australia, Great Britain and the U. S.—the bulk of mass 
spectrometric research was not performed by organic chemists. 
A second reason, again in the the reviewer's opinion, is that much 
of the mass spectrometric information accumulated in the past 
has been published in journals, not generally read by organic 
chemists, and presented in a manner which was hardly likely 
to excite the reader. Some of the striking exceptions to this 
generalization, such as McLafferty, Stenhagen and Biemann, only 
seem to confirm its correctness. Fortunately, this state of affairs 
is changing rapidly and the present book is likely to accelerate 
the process. I t is not the first book dealing with mass spectro
metric applications to organic chemistry, but it is the first writ
ten by an organic chemist and for his purposes by far the best. 

The first chapter, dealing with instrumentation, gives a brief 
description of the different mass spectrometers. As the author 
points out, fuller details can be found in other books dealing with 
mass spectrometry, but in my opinion it would have been very 
desirable for the average organic chemist if the various in
struments were identified with existing commercial models 
(U. S.: CEC and Bendix; Great Britain: A.E.I . ; Germany: 
Atlas; Japan: Hitachi) so as to help him in the potential choice 
of an instrument for his laboratory. Even more important would 
have been an authoritative comment, addressed to instrument 
companies, reminding them that the ideal mass spectrometer for 
general organic chemical work still needs to be produced. 

Chapter 2 on "Sample Handling and Operating Techniques" 
is particularly valuable to the novice in the field and illustrates 
the various procedures practiced by the author in his own 
laboratory. Most readers will find that eventually each mass 
spectroscopist develops his own favorite methods, especially 
suited to his needs. Thus the reviewer's laboratory would take 
issue with Biemann's conclusion on p . 23 that the most valuable 
means of handling a "non-volatile" substance is to convert it into 
a more volatile derivative. Before attempting this, we would 
always examine first the direct insertion of the sample near the 
ion source, especially since this is now possible with mass spec
trometers showing unit resolution to masses beyond 800. In the 
section (p. 42) on the presentation of data, Biemann favors 
figures containing plots of relative abundance vs. m/e over the 
historically more standard tabular presentations found especially 
in journals such as Anal. Chem. In the reviewer's opinion, this 
point cannot be made too strongly, because as far as the organic 
chemist is concerned, no other factor has made the reading of 
many mass spectrometry papers so unpalatable an experience. 

The third chapter on "The Nature of Mass Spectra and Their 
Interpretation" is by far the longest. I t commences with a very 
good discussion of the recognition of molecular ions, the first 
problem usually encountered by the organic chemist. There 
follows a detailed, and on the whole very clear, coverage of 
fragmentation mechanisms, utilizing the approach first pioneered 
by McLafferty and reviewed by him in an able manner in a recent 
chapter (Chapter 2 in "Determination of Organic Structures by 
Physical Methods," F . C. Nachod and W. D. Phillips, Ed. , 
Academic Press, Inc., New York, N. Y., 1962), which may well 
make good introductory reading before delving into Biemann's 
book. This section abounds with mechanisms and thus represents 
the diametric opposite of Beynon's presentation of mass spectral 
fragmentation processes ("Mass Spectrometry and its Applica
tions to Organic Chemistry," Elsevier Press, Amsterdam, 1960). 
If I would have to choose between these two extremes, I would 
certainly pick Biemann's exposition and expansion of Mc-
Lafferty's views, but I would feel much more comfortable if 
many of the mechanisms were put forward in a more conditional 
manner. The very positive statements using mechanisms A, D, 
H, etc., represent a very tempting siren's song, which will lull 
the average organic chemist into a comfortable feeling of mechan
istic security, which is quite unreal and unjustified at this stage 
of our knowledge. 

While several fragmentations, notably the simpler ones, have 
been substantiated by deuterium labeling (e.g., p . 113), there 
are others (the vast majority) for which there exists as yet no 
verification. As far as possible, mechanisms should be supported 
by labeling experiments, and while this sermon is preached else
where in the book, it is not practiced very extensively in this 
section. In the absence of such support, it may still be preferable 
to suggest possible mechanisms for major fragmentations, rather 
than to use the earlier mass spectroscopist's proverbial wiggly 
line, but these mechanisms should be proposed cautiously and 
not ex cathedra. This is particularly important in a book of 
this kind, which is bound to influence the modern graduate 
student because it appeals to his desire for sophistication. As 
an example, an experimentally unsupported hydrogen transfer 


