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orientation into the presented material is facilitated by its logical
arrangement and by the fact that the authors assume only a basic
knowledge of organic and organometallic chemistry. The wealth
of information contained in this monograph is divided into 13
chapters, each containing approximately 130 references. Besides
the extensive bibliography, additional reading is suggested at the
end of all the chapters. This should prove especially helpful to
chemists starting in this field. The coverage of literature is quite
complete through the year of 1980.

The book begins with an introduction where the historical
background, basic definitions, and mechanistic principles are
briefly mentioned. The rest of the book is separated into two
parts. The first part, entitled “Mechanistic Principles of Met-
al-Catalyzed Oxidations”, consists of seven chapters concerned
with metal-catalyzed radical oxidations by molecular oxygen,
radical and heterolytic oxidations by alkyl hydroperoxides and
hydrogen peroxide, activation of molecular oxygen, direct oxidation
with metals or metal oxo species, activation of substrates by
coordination to transition metals, and finally biochemical oxi-
dations. Stoichiometric oxidations are mentioned only where
needed for illustration of mechanistic discussions. Oxidation with
peracids, ozone, or other species, which are neither initiated nor
catalyzed by metals, are omitted. The main emphasis is on
providing sound mechanistic principles on the molecular basis.
The effects of surfaces in heterogeneous catalysis and the role
of apoenzymes in biochemical oxidations are treated only su-
perficially.

The second part, entitled “Synthetic Methodology of Metal-
Catalyzed Oxidations”, focuses on oxidations which are judged
useful for either laboratory-scale synthesis or for industrial
production. The material covered in the second part is arranged
into five chapters, according to the substrates undergoing oxi-
dation. It is the opinion of this reader that the second part lacks
the exellence of the first one. The choice of material is a bit
confusing since some of the highlighted systems give only marginal
yields of the desired products. In a few cases both stoichiometric
and catalytic oxidations are presented; yet, based on the infor-
mation in the text, the reader cannot always make a clear dis-
tinction between these two options (e.g., oxidation of phenols,
in the presence of copper complexes). The mechanistic aspects
presented in this section inevitably repeat some information
presented in the first part.

It is almost unavoidable in a work of this scope not to have
errors in the text. Thus, on the last two lines of page 43, eq 63
and 64 should read 63A and 63B. The first equation on page 138
should be called eq 70. The second intermediate in eq 60 on page
171 should be a radical species. Mercaptors on page 395 should
read mercaptans.

In summary, the authors definitely succeeded in their goal of
presenting a unified mechanistic understanding of oxidation re-
actions and in providing a needed and excellent summary of the
literature in this area. Any chemist engaged in either basic or
applied aspects of oxidation reactions will find this book indis-
pensable.

F. Mares, Allied Corporation Corporate Technology

The Organic Chemistry of Iron. Volume 2. Edited by E. A.
Koerner von Gustorf, F.-W. Grevels, and I. Fischler. Academic
Press, New York. 1981. ix + 340 pages. $39.00.

The report of the preparation of the first organoiron compound
with an organic ligand other than carbon monoxide, (7*-butadi-
ene)iron tricarbonyl, by Reihlen et al. in 1930 did not attract much
attention. In contrast, the preparation of ferrocene and the
demonstration of its novel sandwich structure in 1951 opened the
floodgates of organotransition-metal chemistry. The organic
chemistry of iron in particular has received much attention since
then, and now, 30 years later, there is a vast amount of information
available on all aspects of this subject.

An excellent survey of organoiron compounds was begun in
Volume 1 of “The Organic Chemistry of Iron” in 1978. The second
and final volume has now been published. This book contains
four chapters, all written by experts in the topics which they treat.

The first chapter, by R. C. Kerber, surveys iron complexes of
trienes, tetraenes, and polyenes in 153 pages, with literature
coverage through 1976. This is a well-organized and thorough
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discussion of the synthesis, structures, and chemical properties
of the complexes of diverse iron-containing moieties with cyclic
and acyclic polyolefinic ligands. There is considerable overlap
with the material on iron compounds in Deganello’s 1978 book
“Transition Metal Complexes of Cyclic Polyolefins”.

In the second chapter of 33 pages R. B. King reviews the arene
complexes of iron which include cationic and neutral 4%-arene
complexes, others with 7% 7% and 4* benzenoid ligands, as well
as borabenzene, phosphabenzene, and thiophene complexes. In
view of the reactivity of the cationic #® complexes and their ease
of preparation, it is surprising that they have not found more
applications as intermediates in organic synthesis. They deserve
more detailed attention.

A 94-page chapter by the late P. Chini on compounds with
iron—metal (including iron-iron) bonds follows. This chapter
covers a great variety of structures and chemistry, but its well-
conceived organization results in an orderly, instructive, and very
readable treatment of the subject.

The final short chapter of L. Marké and B. Markd-Monostory
treats the more restricted topic of iron complexes with sulfur-
containing ligands, with a literature cutoff date of “early 1979".
The chapter abounds with novel structures and the often com-
pletely unexpected reactions which form them but offers little
concerning the chemistry of the complexes treated. It is obvious
that much remains to be done in this area.

There was some delay in the publication of this book, no doubt
caused in part by the untimely death of one of the editors, E. A.
Koerner von Gustorf, in 1975. Chini’s chapter covers the “more
relevant” literature only through 1975 and later references “have
been restricted to a minimum”. Kerber’s chapter has an ad-
dendum dated December 1979 and King’s chapter appears to end
with the 1975 literature. Nevertheless, the book can be recom-
mended to the reader as one which will be very useful to those
interested in organoiron chemistry. With its companion volume,
“The Organic Chemistry of Iron” is an excellent survey of this
important, very active area of organotransition-metal chemistry.

Dietmar Seyferth, Massachusetts Institute of Technology

Organometallic Syntheses. Volume 2. Nontransition-Metal
Compounds. By J. J. Eisch. Academic Press, New York. xiv
+ 194 pages. $29.50.

The goal of this book is to provide guidance in the specialized
techniques necessary for the synthesis, handling, and charac-
terization of main-group organometallic compounds. This new
volume is a welcome addition to the literature. The problems
associated with synthetic main-group chemistry cannot be solved
by simple extensions of the procedures for transition-metal or-
ganometallic compounds as described in Volume 1 of this series.
Volume 2, like its predecessor, is separated into two parts. The
first section describes general experimental techniques and con-
siderations. The second part details the specific syntheses of over
85 main-group compounds but relates these procedures to other
derivatives.

In part I the considerations and techniques for the execution,
purification, and characterization of compounds are discussed.
John Eisch, one of the foremost investigators in main-group
chemistry, also suggests potential problems that must be con-
sidered for a successful procedure. Even though much of this first
part on experimental techniques could be common knowledge to
many synthetic chemists, the inclusion of this material serves as
a clear warning to the unsuspecting chemist. Main-group or-
ganometallic compounds are exceedingly reactive, and the chemist
must pay scrupulous attention to every experimental detail.
Specific apparatus and methods are adequately described.
However, it is regrettable that the section on the characterization
of compounds does not provide general data for compounds of
all elements considered in part I

The second part describes the syntheses of specific compounds
of Li, Mg, Zn, Hg, B, Al, Ga, In, TI, Si, Ge, Sn, and Pb. Com-
pounds of beryllium and cadmium are obvious omissions. The
experimental procedures, classified according to the metal by
periodic group, are for compounds which seem at first glance to
be unusual. However, compounds which are commercially
available and relatively inexpensive and those already described
in “Inorganic Syntheses” and “Organic Syntheses” have been
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specifically excluded by the author. Consequently, this book
extends the list of procedures for main-group organometallic
compounds and provides routes to many useful compounds in-
cluding some with specific isotopic substitution.

Volume 2 of “Organometallic Syntheses” has retained the high
standards established by Volume 1 of this series. The student
and the established researcher can benefit from reading and using
this excellent addition to the preparative literature.

O. T. Beachley, Jr.,
State University of New York at Buffalo

Synthesis of Acetylenes, Allenes and Cumulenes. A Labo-
ratory Manual. By L. Brandsma and H. D. Verkruijsse. Elsevier
Scientific Publishing Co., Amsterdam. 1981. x + 276 pages.
$70.25, Dfl 165.00.

This book is an “Organic Syntheses” type publication devoted
entirely to the synthesis of acetylenes, allenes, and cumulenes.
It would be quite useful to the organic chemist even if it brought
only a collection of literature recipes for such unsaturated com-
pounds. However, this book is of much greater value since all
of the more than 200 procedures have been checked by the
authors’ co-workers in the Laboratory of Organic Chemistry of
the State University of Utrecht. As the authors note in their
preface, many procedures required additional research because
their descriptions in preliminary communications were not ade-
quate or because the literature recipes could not be repeated or
were not adaptable to modest (0.1-0.2 mol) scale up. Thus the
authors have even gone beyond the “Organic Syntheses” approach
in which the procedures are checked, with only minor improve-
ments provided by the checkers.

The book begins with a general section in which the reader is
given details on how to carry out reactions in liquid ammonia,
useful hints concerning workup procedures, comments concerning
the acidity of acetylenes and the stability of their anions, and
details of the preparation of various useful organometallic and
basic reagents (ethyllithium, a number of Grignard reagents,
alkali-metal amides in liquid ammonia, allenyllithiums, zinc-
copper couple, etc.).

In the subsequent chapters the authors provide full details of
the preparation of many acetylenes, allenes, and cumulenes. The
organization is as follows: derivatization of acetylenes and cu-
mulenes; base-promoted interconversions between acetylenes and
cumulenes; synthesis of acetylenes and cumulenes by elimination
reactions; synthesis of such compounds by 1,3-substitution re-
actions; miscellaneous syntheses; transformations of functional
groups in acetylenes and cumulenes. This book is a veritable
treasure trove of reliable information for the chemist who wants
to prepare an acetylene, an allene, or a cumulene. Organometallic
reagents, especially organolithiums, play a key role in many of
these syntheses.

The format used in the presentation of each procedure follows
that used in “Organic Syntheses™ compound name and summary
of the preparative route by means of equations, procedure, notes.
The use of the book as a reference work is made easy by compound
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type and formula indexes. A chapter on NMR parameters of the
allene moiety which includes *C NMR data for some 200 allenes
concludes the book.

The book is a photoreproduction of the typescript. An enor-
mous amount of work went into this book, and it is truly a labor
of love on the part of the authors and their co-workers. For anyone
doing research on acetylenes, allenes, or cumulenes, and, for that
matter, for anyone who merely wants to prepare a given acetylene,
allene, or cumulene, this book will be indispensible. It is a pity
that its price is excessive and rather out of line. For comparison,
a new organometallic monograph, provided by another publisher
as a 340-page photoreproduction of the manuscript, costs only
$39.00. Nonetheless, the present book should be on the shelves
of all chemistry libraries.

Dietmar Seyferth, Massachusetts Institute of Technology

“Synthetic Reagents”, Volume 4. Mercuric Acetate, Periodic
Acid and Sulfuryl Chloride. Edited by J. S. Pizey. Ellis
Horwood Ltd., Chichester, and John Wiley and Sons, New York.
1981. 426 pages. $117.95,

This volume on the synthetic applications of mercuric acetate,
periodic acid and periodates, and sulfuryl chloride is the fourth
in this series. Only the first chapter on mercuric acetate is likely
to appeal to the organometallic chemist. In 105 pages covering
635 references, the author, R. N. Butler (not C. F. Lane as in-
dicated in the author’s preface), covers a wide range of organo-
mercury chemistry, including, in order, the following topics:
reactions with aromatic compounds, reactions with olefins (sol-
vomercuration-demercuration), reactions with alkynes and vi-
nyl-transfer reactions, reactions with saturated and acyclic and
cyclic systems, and reactions with organoboron and -silicon
compounds. Chapters on dehydrogenation and transannular
coupling reactions, and reactions with nitrogen, sulfur and
phosphorus compounds also are included. Unfortunately, the
references only proceed through 1978.

The coverage is extensive, but I cannot help feeling that a great
deal of electrophilic aromatic mercuration has been overlooked.
The discussion of solvomercuration-demercuration seems & bit
fragmented and incomplete, but this latter perception may arise
from the 3-year gap from referencing to publication. Coverage
of the acetoxylation of olefins (Treibs reaction) is scanty, and there
is no mention of the acetoxylation of ketones. Fortunately, the
author does not strictly confine himself to mercuric acetate but
covers many closely related reactions of other mercury(Il) salts.
The text seems relatively free of errors, and few misspellings were
observed (page 20, “prolonged beating of the reactants”?). While
this book provides substantial coverage of organomercury chem-
istry and should be of interest to the organometallic chemist, its
arbitrary restriction to the reagent mercuric acetate and its
outrageous cost severely limit its usefulness and availability, and
one is encouraged to consult the more extensive coverage of
organomercury chemistry given in Houben-Weyl and Methods
of Elemento-Organic Chemistry, Volume 4.

Richard C. Larock, lowa State University



