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(chloroform solution) with ( —)trimethylcolchicinic 
acid, was produced. In view of the reported race-
mization and resolution of ( —)trimethylcolehieinie 
acid,10 and the reconversion of the lat ter to col
chicine,1 the above operations represent the total 
synthesis of the natural product.11 

(11) Complete analytical and spectral data on alt isolated inter
mediates will be presented in a full publication. 
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If you are a salaried employee of a large organization, a 
stockholder, a payer of bills and taxes, a subscriber to maga
zines, and a borrower from public libraries, you may 
have begun to suspect that the economic structure of the 
United States is sheltered in a house of punched cards. As a 
scientist, you may also have utilized computing machinery, 
much of which requires input data in the form of punched 
cards. Except for a chapter on library routines and occa
sional remarks elsewhere, however, this book has nothing to 
say about these comparatively well-known applications. 
And it does have something to say about tools that can and 
perhaps should be used instead of punched cards. In fact, 
the book could be entitled "Binary-Code and Other Stor
age and Retrieval Systems for Scientific Information." 

On the other hand, it could be called "First Approaches 
to The Dream" of many scientists and science-fiction writ
ers, in which the dreamer picks up his phone, dials EX-
CYCLOPEDIA, asks the machine "What are the common 
uses of lutecium sulfate?" and gets an immediate answer. 
Neither of these suggested titles is a good one, and the best 
compromise is to let well enough alone. The book deals 
with "Punched Cards: Their Applications [other than ac
counting and computing] to Science and Indus t ry ." 

It starts off with an elementary exposition of the use of 
simple punched cards. The second section adds descrip
tions of scores of ways in which punched cards, or tape, or 
film, have been and are being used for storage, retrieval, 
and sometimes correlation of scientific information. Chem
istry is well represented. Indeed, it almost dominates. 
This may be because chemists are quick on the draw, or be
cause chemical information retrieval by other methods is 
cumbersome, or because chemists are unusual in believing 
that information can be retrieved. Or it may be fortuitous. 
The knotty problem of linear notations for chemical for
mulas is included in the third section of the book, which ex
pands on the first section's treatment of "Fundamental Con
siderations in Coding and Systems Design." The impor
tance of such considerations cannot be overstressed. Al
though the book does not say so, the reviewer ventures to 
guess that punched-card systems which continue to be useful 
are outnumbered by those that were inadequately designed 
and have sunk into desuetude. 

A speculative fourth section is followed by an extension 
of the bibliography of 276 references in the first edition. 
References in the new edition are numbered from 277 to 
677. As for other changes from the first edition (published 
seven years earlier) 25 of the 30 chapters are extensively 
revised or entirely new. 

The book was written by 32 authors, many of whom present 
not only their own views but those of other workers (includ-
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ing mine). The presentation is therefore, inevitably, some
what incoherent. This flaw is more than compensated by 
the fair and comprehensive over-all effect. The wealth of 
detail considered ranges from methods of punching cards for 
manual sorting to the use of magnetic cores for rapid mem
ory. James W. Perry (page 392) points out that "Punched 
cards and electronic machines enable us to surmount the 
limitations of three-dimensional space. These newer tools 
are essentially multiple dimensional in character by virtue 
of their ability to search out and to select information on the 
basis of new combinations of characteristics, that is to say, 
combinations not formulated or established at the time the 
information is analyzed. Thanks to their multi-dimensional 
character of operation, the newer tools, as exemplified by 
punched cards, enable us to center our attention on selecting 
and retrieving information for use. We are thereby released 
from the limitations of systems which function by deciding 
where we are going to put documents within a fixed array of 
one type or another ." 

A warning note is added by E. J . Crane and Charles L. 
Bernier (page 513). "There are many more or less specific 
purposes in the field of scientific information for which ma
chines can provide effective help. Our purpose in emphasiz
ing limitations is to suggest the wisdom of substituting an 
element of precautionary realism for some of the enthusiasm 
which is leading to higher claims for literature mechaniza
tion than present attainment has provided." 

This is where matters stand now. What, I wonder, will 
the third edition be like? 
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This volume is the twelfth of a series of monographs whose 
object is to provide a detailed survey of heterocyclic chemis
try. Volume 12 presents the chemistry of nitrogen hetero-
cycles which possess three fused six-membered rings, i.e., 
azaanthracenes, azaphenanthrenes and £m'-azabenzonaph-
thalenes. Acridines, phenazines and alloxazines have been 
excluded since they are to be treated separately. The 
literature covered is complete only to 1952, though some 
of the cited references are as recent as 1957. 

The authors are obviously aware of the disconcerting task 
faced by the reader who must decipher the complex number
ing and nomenclature associated with many heterocyclic 
systems. Accordingly, the carefully selected subject mat
ter has been very liberally supplemented with structural 
formulas and equations. The tables which follow the dis
cussion of each ring system have been arranged according to 
functional groups, and are easy to consult. The " a " sys
tem of nomenclature is employed for the general headings, 
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