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Microwave-Enhanced  Chemistry.  Fundamentals, Sample considerable improvements in efficiency as well as speed over

Preparation and Applications. Edited by H. M. Kingston traditional extractive methods.

(Duquesne University) and Stephen J. Haswell (University of Hull). Biochemistry applications are described in Chapters 13 and 14. These
American Chemical Society: Washington, D.C. 1997. xxwii772 are limited, however, to microwave hydrolysis of proteins and peptides
pp. $109.95. ISBN 0-8412-3375-6. and to sample preparation in pathology. The hydrolysis of proteins is

This book is multi-authored and consists of 16 chapters. After an important in amino acid analysis and microwaves enhance the rate of
initial chapter on the theory of microwave heating and an overview of this process. The author clearly establishes the advantage of the
its application to chemical synthesis, the remaining chapters are focusedmicrowave method over conventional techniques.
on sample preparation and applications in analytical chemistry, organic A very useful feature of the book is found in Chapter 15, which
chemistry, inorganic chemistry, and biochemistry. Although a previous introduces the Internet as a resource for analytical sample preparation
book, Introduction to Microwae Sample Preparation: Theory and  and microwave-enhanced chemistry. This access to electronic media
Practice edited by H. M. Kingston and L. B. Jassie, was published in will allow readers to keep up-to-date in this rapidly expanding field.
1988, there have been considerable advances in chemical applicationg-inally, there is an informative chapter on microwave laboratory safety
of microwaves in the last 10 years and there has been a definite needhat is strongly recommended reading for chemists about to use this
for an updated and more comprehensive book on the subject. This bookalternative technology for analytical or synthetic work.
has largely fulfilled this need. Overall the book should be of considerable interest to chemists,

The first chapter gives a very useful and informative overview of particularly those currently using microwave heating, or contemplating
the theory of microwave dielectric heating and an excellent introduction Using it soon to enhance reaction rates in a convenient and controlled
to the application of microwaves in chemical synthesis. The reasons manner. Although the book is generally well written, there are a number
for the rate enhancement of reactions by microwaves are also discusse®f typographical errors, including an incorrect eq 9 on p 288 where
in some detail. one the products should be xgénd not xCH, and the wrong diagram,

Chapters 2 and 3 give a detailed overview of microwave assisted Figure 1, p 524 that is actually identical with Figure 2, p 525. The
sample preparation and environmental microwave sample preparation,headings at the top of the odd-numbered pages in Chapter 13 should
respectively. The importance of well-defined and controlled methods read “Microwave Hydrolysis of Proteins” and not “Microwave Hy-
is emphasized and some of these methods are described in detajldrolysis of Amino Acids”. Another reservation, mentioned earlier, is
Coverage of the literature is fairly comprehensive and a large number the lack of up-to-date references (e.g. in 1995 and 1996) in some
of references are quoted. These chapters should prove to be a verghapters.

useful resource for chemists who would benefit from faster and more Richard Gedye,Laurentian Unbersity
controlled methods of sample preparation prior to analysis.

Chapters 47 describe some of the alternative instrumentation that JA9856046
is being used in microwave sample digestion including flow methodol- 10.1021/ja9856046

ogy, which can be used to advantage in carrying out rapid organic
synthesis. There have been considerable advances in microwavenaiyral Products Isolation. Edited by Richard J. P. Cannell
technology and instrumentation during the past few years. It is to be Glaxo-Wellcome). Humana Press: Totowa, NJ. 1998 ¥73 pp.
noted, however, that there are no references later than 1995 in three ofggg 50. ISBN 0-86903-362-7
these chapters_. ) o Natural Products Isolationis the fourth volume in the Methods in
Chapter 8 gives a reasonably comprehensive survey on applicationsgjotechnology Series (Series Editor: John M. Walker). The book is
of microwaves to organic synthesis and is an update of previous reviewspoth an introduction and a practical guide to the theory and techniques
in this field published in 1989 and 1991. It is disappointing, however, of natural products isolation and purification. Researchers who are
that this new review only covers work published prior to the spring of * starting natural products laboratories or projects as well as experienced
1993. Research and publication in this field has expanded dramatically investigators who are seeking alternative methods will benefit from
since then and so this review is already dated. Nevertheless, this chaptethis informative text. Ideally, for the beginner who is faced with the
should be useful in describing the types of reaction for which microwave task of extracting, isolating and purifying a compound or group of
heating can be used to advantage, i.e., by reducing considerably thecompounds from a biomass, this volume will be indispensable. The
time required for normally slow reactions. It may also convince some hook is composed of 15 chapters which are written by contributors
synthetic chemists that microwave heating should be seriously con- from both industrial and academic settings. Chapter 1, written by
sidered as an alternative method of carrying out these reactions. AsRichard Cannell, comprises an introduction to approaches involving
pointed out in this chapter, microwave heating sometimes results not natural product isolation from start to finish. These involve the usual
only in shortening reaction time but also in giving cleaner products, sequence of extraction, purification and characterization interspersed
for example, reducing polymer formation in a Dielslder reaction with general information on separation and detection methods and
(p 460). bioassays. Several schemes which detail the stepwise sequence in the
Chapter 9 discusses the use of microwave heating in undergraduatéisolation of an actual natural product are shown along with structures
laboratories and makes the point that considerable time savings can bef the isolated compounds. Chapter 2, written by F. Patrick Gaillot,
achieved allowing the student time to do additional experiments. deals with initial extraction methods and product isolation prior to the
Although the equipment is relatively expensive, incurring a large initial  final purification steps. The central theme is workup of the desired
cost, this may be partially offset in the long run since some of the compound or compounds from fermentation broths. The discussion of
conventional apparatus may no longer be required. product capture techniques from the biomass ranges from centrifugation
Further chemical applications of microwaves are discussed in and filtration to various extraction and adsorption protocols. Chapter
Chapters 16-12. Chapter 10 gives an up-to-date review of microwave- 3, written by Ed Venkat and Srinivas Kothandaraman, addresses the
assisted inorganic reactions, which have until recently received theory and practical application of supercritical fluid extraction (SFE)
comparatively little attention. There is no doubt after reading this chapter technology in natural product isolation. Schematics and descriptions
that there is tremendous potential for these applications. The authorsof supercritical fluid extraction setups are described along with the
also discuss the possibility of specific (nonthermal) effects in solid- determining factors in supercritical methods development. The chapter
state reactions, indicating that more research is required before thisis well-referenced and the use of SFE technology as applied to active
concept can be accepted or rejected. However, it is clear that dramaticcompounds such as taxol and cyclosporin are discussed. The majority
rate enhancements can be achieved by microwave heating of a wideof the references in Chapter 3 are within the last-26 years which
range of inorganic reactions. The following two chapters show that gives clue to the relative newness of SFE technology as compared to
microwave heating can also speed up considerably catalytic reactionsthe classical isolation methods. Chapter 4, written by Gino M. Salituro
and solvent extractions. The latter procedures have now been welland Claude Dufresne, discusses the applications of low-pressure column
established and are used routinely in some laboratories, showingchromatography when employed for natural products isolation. General
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information on stationary phases, column setup and operation, andand extracellular byproducts. Chapter 15, entitled “Follow-Up of Natural
detection is included. While the chapter offers much guidance for the Products Isolation” concludes the volume. In this chapter Richard
beginner in column chromatography, more information on the nature Cannell identifies several topics of investigation which may be
of the solvents, or perhaps the eulotropic series, would be an addedstimulated by a newly identified natural product or its source. The topics
benefit. A few practical examples of column chromatographic separation encompass further extraction and isolation of minor components or
of compounds such as rachelomycin arg-@phyllidine are detailed. analogues, maximizing gene expression, biosynthetic mutants, directed
Chapter 5, written by Claude Dufresne, outlines the use of ion exchange biosynthesis, biotransformations and combinatorial biosynthesis. Over-
methods for natural products isolation. Although a few pages are all, Natural Products Isolatiors well-written, practical and interesting.
devoted to the theory of ion exchange chromatography, the major The book is highly recommended as a reference for the natural products
emphasis is on practical applications. Tables of cation and anion library and would nicely complement the library of the organic chemist
exchangers, buffers, resin selection experiments and cartridge columnengaged in natural products synthesis.

data are included. Practical separations of compounds such as paro- Frederick A. Luzzio, University of Louigille
momycin, Paluamine, gualamycin and cephamycin using ion exchange
chromatography are also detailed in stepwise sequence. Isolation of JA985684D

natural products by preparative high-pressure liquid chromatography
(HPLC), written by Paul Stead, constitutes Chapter 6. This chapter
focuses on the practlcall aspects of HPLC W!th minimal attention to Advances in Molecular Vibrations and Collision Dynamics, Vol.
theory. After the chapter is introduced, separation types such as normal,. Molecular Clusters. Series edited by Joel M. Bowman (Emor
reverse-phase and gel permeation are addressed along with tables whic .niversity) Volume E.dited by Joel M yBowman. and ZIatko'Bacy
deta_ll stationary p_hase types and solvent properties. The cha_pter(NeW York University). JAl Press: Stamford, CT. 1998. 4x 460
continues with topics such as HPLC hardware, modes of detection, $109.50. ISBN 1.55938-790-4

methods development in isocratic, gradient, reverse-phase HPLC and””: o )

ion-air techniaues. Scale-up in HPLC separations is aiven a areat deal The excellent original volume of this series, published in 1991, was
P ques. P p 9 9 subtitled “A Research Annual”, yet the second volume did not appear

of attenti_on in Chapter_ﬁ as well as special methOdS and concerns Such‘mtil 1994, and now four years later we have volume 3. Nevertheless
as recycling, fractionation and chiral separations. Chapter 7, coauthoredIhe subse’quent volumes have been well worth the Wait Volume 1'

\t;grisa:?oonr]s((;):‘bblc; r:]sa?gﬂ r’?‘)lr?]);?gdg (E]ra?/r; rr?;tﬂ?s apozif:?lijsnélgftitgr? r?ﬁgytreated molecular vibrations, and volume 2, reactive scattering. The
! N P e oot grap yth' | Ft)1 X hy (TLC, Subject of this new volume is molecular clusters, the floppy nonco-
main empnasis ol the chapter Is on thin-layer chromatograp y ( ) valently bound groupings of atoms and molecules that are readily
and the associated methods and techniques. Variations of the TLC them ormed in low-temperature supersonic jets. These clusters are well-
|nclude preparative TLC gnd cgntrlfugal TL.C' Detection methods are jefined isolated systems, which makes thém well suited for detailed
g:fgucsss]d é’&ﬂsdr'ggos\‘/t;'mngh bi'r?f?)‘sé?gtrisght'gb?gexﬁ?ésssl?{“/g::q;ﬁgontheoretical and experimental study. Furthermore, the changes in

mp Y. roperties with cluster size in principle allow one to follow the gradual

separations of representative compounds by name, structure and methodl, 1. ion from gas to condensed phase. The book consists of 12 chapters

is included. Natural produpts separation by h|gh-sp¢ed _countercurrentby different specialists. Each chapter is focused on the authors' own
_(I:_T]rgmr?;g?rggh;’n%HS%?)%seL?VAigei zﬁrjrgnnl\c/jﬁAlﬂgeclg iih;gfﬂsg'e dwork, but the editors have made a sufficiently wide-ranging choice of
P p quip 9 9 topics that this volume, taken as a whole, gives a representative

3JLZ?§gaaigmbeeé¥1pi;L %‘fhﬁ)m?ﬁfs:ruﬁmg \?vri]thH %zstér;it#ijqrngm overview of contemporary work in the field. In the first chapter, Syage
Examples of HSCC separations of compounds such as pristinamyciln fand Zgwall descr_lbe th_ew real-time measurements of reaction dynamlcs,
taxol and the niddamycins are described which include structures and!ndgdmg photodissociation, electron transfer, proton transfer, isomer-
conditions. A table of HSCC systems employed for the isolation and ization, and aligned bimolecular reactions, where the reactants are in
separation' of 30 natural products is presented along with the associate lusters of solven_t mo_IecuIe_s. Next, Christoffel and Bowman discuss

I ] e : olecular dynamics simulations of the effect of a solvent Ar atom on
references. Crystallization and the final stages of purification are topics

which comprise Chapter 9, contributed by Norman Shankland, Alastair the photodissociation of #. Then Heaven, Chen, and Lawrence

. h - resent spectra of CN in rare-gas clusters (and rare-gas solid matrixes),
Florence and Richard Cannell. This chapter focuses on the final Sta.gesgs a prototypical study of a solvated radical. Buck presents results from
of sample preparation prior to spectral or X-ray crystallographic

; ! . : IR spectroscopy of small clusters that have been size selected by
analysis. Chapter 10, written by Frank VanMiddlesworth and Richard e tion with a beam of He atoms. Dykstra describes the use of the
Cannell, covers dereplication and partial identification of natural

products during the isolation process. Isolation, separation and extractionqgc;al?rtlgzt ;\f g r;tr?erCarIc())f \Ev%g/lkcl: ) t?c]) ﬁt:(;)(illjgt;’(;mg#(tie\/\mglevlbéztsl(():';liéles
techniques are discussed in Chapter 10 within the context of derepli- 9 9y y ' Y

cation. Special topics covered include mass spectrometric techniques,QNIC results for doped He clusters, which are interesting on account

bioassays and natural product databases. Yuzuru Simizu discusses thof very large quantu_rp effects_. The remaining chapte_rs deal with
purification of water-soluble natural prOdL.JCtS in Chapter 11. General ﬁydrog_en bor_1d|ng. Bat: and Qiu develop op_tlmlzed basis sets that
extraction procedures dealing with heavy metal contaminétion and make_ it fea5|l:_>le for the_m to carry out variational calculations  of
choice of chromatographic supports are the general topics along with vibration-—rotation energies for (Hg)and (HCI). There fOHO.WS a.
methods used for the isolation of tetrodotoxin and domoic acid. Chapter treatment c:(fﬂl}ﬂ F Cltl.JStﬂs ?]y_Quack zng. Suhm that c?ntams_ a n'ci
12, written by Gloria Silva, Ik-Soo Lee and A. Douglas Kinghorn, summary of theoretical techniques and CiSCUSSES SPECIroScopic Tesults

addresses special considerations with natural products isolation fromfor the full range from dimer to bulk. Then Zwier describes his use of
plants. Topics such as treatment of fresh plant material, extraction resonant ion-dip spectroscopy to obtal_n IR spectra of H-bonded clust_ers
proceéses detannification, alkaloid isolation, glycoside and c,arbohydratetha.t are selected for size and for configuration. Xantheas and Dunning
isolation a’re discussed Fiowcharts which (Sutline alkaloid and saponin review the use of ab' initio potential energy surfaces to determine
. . : ) . . . minimum-energy configurations of small water clusters, and Gregory
isolation are included. Chapter 13 focuses on the isolation of marine

- : and Clary present a detailed QMC study of the vibrations of water
natural products. Authored by Amy Wright, the chapter diSCusses ., qiors yith emphasis on tunneling dynamics. Wales analyzes the
collection, storage, and extraction of marine organisms. Isolation

> L L . ) complex patterns of tunneling splittings seen in IR spectra of water
g?;h%%i d";"tfrr]of#omg;ﬁ]réssdgﬁcgg'ggcthe. Ségﬁligyaztde&r:zgft';n Of Clusters. Each chapter contains a good deal of background material,
P ) pong i . chy which makes this a good starting point for physical chemists looking
are included. Isolation of compounds from ascidians is detailed as well

as extraction and detection methods for compounds derived from for an introduction to this interes_ting_ aqd vibrant subject. The book
deepwater sponges, echinoderms and cyanobacteria, The chapter s WelEhould also be of use to experts in this field because the narrow focus
illustrated with struc'tures which are representative eiamples of marine- of each chapter allows for a fair amount of depth, and most of the
> - : chapters are quite up-to-date, with references through mid-1998.
derived compounds. Chapter 14, contributed by Michael Verrall and ) _ T
Stephen Warr, discusses the scale-up of natural products isolation David Z. Goodson,Southern Methodist Unersity
mainly from the standpoint of fermentation. The chapter involves JA985748K
process improvement as applied to fermentation and covers medium
development, optimization of fermenter conditions and removal of intra- 10.1021/ja985748k

10.1021/ja985684d



