
anyoneinterestedin the chemistryof technetium.It is
well illustrated with structuresand data tables, and
comprehensivelists of references(over1000in all). It is
clearly a book that all good chemistrylibraries should
buy.

P. J. SADLER

Universityof Edinburgh,UK

Organic synthesis workbook
J. A. Gewert, J. Gorlitzer, S. GoÈ tze, J. Looft,
P. Menningen, T. Nobel, H. Schirock and C.
Wulff
Wiley–VCH, Weinheim,2000
xii � 274pages.£22.50(paperback)
ISBN 3-527-30187-9

Intendedprimarily for useby postgraduates,althoughof
benefit to a much wider audience,this is an excellent
book.Sixteenrecenttotal synthesesof naturalproducts
(allowing for oneaglyconeportion), someof which are
alkaloids,othersterpenesor macrocycles,but all care-
fully selected,arepresentedin theform of problemsto be
solved,in anorderof moreor lessincreasingcomplexity.
Eachsynthesisis dealtwith in the sameformat: a brief
introductionoutlining the significanceof the compound
and previoussyntheticapproaches(where applicable);
the problem section (the overview) that comprisesa
sequenceof steps in which some of the reagentsor
structuresare omitted; a section entitled synthesis;a
summaryof the syntheticstrategy;and lastly, a set of
useful referencesthat are cited within the body of the
text.

In theoverviewsection,the readeris invited to fill in
the gaps.Eachgapis discussedin the synthesissection
that comprisesa re-statementof the problem,followed
by asectionof tips,of increasinginformationandhinting
towardstheanswer.Oneshouldthenattempttheproblem
beforelooking at the third section,the solution.A dis-
cussionsectionis usedin the relevantplacesto provide
additional detail or backgroundmaterial of general
importance.Having thus worked through all the steps
(problems),onehasconsideredthetotal synthesisof the
targetmolecule.

The idea of using selectedsynthesesas a meansof
impartingbothinterestandunderstandingis notnew,and
wasusedto greateffectin SelectedOrganicSyntheses(I.
Fleming,Wiley, 1972)with which thepresentbookhas
part of its format in common. In Organic Synthesis
Workbook, thereaderis confrontedwith how to perform
key reactions,but is given usefultips for eachproblem.
This is aneffectivewayof helpingoneto reasontowards
theanswer.In manycases,agoodpostgraduatewill have
someideaof theanswer,andmaywell reflect:‘I should
have known that’, even when the answeris not com-

pletelyobtainedwithout recourseto the tips asprompts.
In only a few casesareseveralstepsconflated,thereby
giving riseto too manypossibilitiesto consider.At each
stagealongthesyntheticpathwayoneis exposedto just
the right amount of information, enabling a sound
understandingto be gained in a short while. In this
way, many essentialsof modernorganic synthesisare
introduced with minimum effort, by seeing them in
context; asymmetric reductions,epoxidationsand di-
hydroxylations, together with modern carbon–carbon
bond forming protocols, are but a few of the key
reactionsany of which could be relevantat technical
interviews.The index provesmosteffective in locating
key reagents,reactionsandconcepts,andonecan then
readilyobtaingreaterdetailby consultingthereferences
provided.The brevity andclarity of style,andthe clear
layout all contributeto readyassimilation.Mechanisms
areprovidedin a way that leadsto a clearunderstanding
of themajorprinciples.As would beexpected,issuesof
stereochemistrymust be constantly addressed,but
handlingthem is usually not a problembecauseof the
clarity of the presentation.Any organic postgraduate
studentcangainmuchfrom this book,andshouldowna
copy. The level of the problemsis well pitched,with
plenty to challenge the able postgraduate,although
without a dauntingcomplexity to which synthesiscan
beprone.Forthoseseekinganunderstanding,ratherthan
a detailed work of reference, this book succeeds
admirably in explaining in context many important
principlesof contemporaryorganicsynthesis.This book
is reasonablypricedandI recommendOrganicSynthesis
Workbookto you highly.

C. M. MARSON

UniversityCollegeLondon,UK

Modelling molecular structures
A. Hinchliffe 2ndedn.
JohnWiley & Sons,2000
xviii � 336pages.£34.95(paperback)
ISBN 0-471-48993-X

Is experimentalchemistry old hat? Couldn’t we —
shouldn’twe — be doing it all by computernowadays?
Well, up to a point: it all dependsof coursewhat you
wantto find out.Forsmallmolecularsystems,thereis no
doubt that a very wide rangeof propertiescan now be
computedbetterin bothaccuracyandprecisionthanthey
canbe measured.Moreover,the computationscangive
insight into the behaviour of selectedelectronic and
vibrational states rarely visited by experiment and,
indeed, into chemical speciesnot readily accessible
synthetically. With larger systemsthen, as usual, the
biggerthecanvas,thebroaderthebrushthat is required.

The basic theoretical principles underlying such
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methodswereall in placehalf a centuryagowhen‘the
only difficulty which exists.…isthe amountof comput-
ing necessary’(Boys, 1950). It is the enormousstrides
made in both the softwareand hardwaredepartments
over the pastdecadeor so that havebroughtcomputa-
tional methodsto the point wherethey can,andshould,
be usedroutinely as a standarditem in the chemists’
instrumentalarmoury; indeedfor anyoneactive in this
areabefore the days of the universaldesktopPC, the
present-daycapabilitiesarea constantastonishment.

But how can a newcomerbest begin? There is an
enormously wide range of methods described in
literature aimed primarily at professionals,and an
equally extensiverange of software packagesreadily
availablevia the Web. Modelling Molecular Structures
aims to guide the novice,aswell as thosewith modest
experience,throughthis mazeto thepoint wherehe/she
will be able to usecomputationaltechniquesto answer
real chemicalquestionsand,at leastas important,will
knowwhathe/sheis doing,andwhy: thesedonotalways
go together.

The author’spreferredpackagesare Gaussian98and
HyperChem5.1,and he makesextensiveuseof printed
screendumpsfor illustration. Anotherexcellentfeature
widely usedhereis the reproductionat the appropriate
points in the text of the abstractsof nearly all the key
paperson particular methods:in this way the reader
meetstheoriginal authors,in their own wordswritten at
thetime of eachadvance.Thisbookis not,however,just
or even mainly an instruction manual for software
packages.It alsocontainsa richly detailedbackground,
seriously mathematicalin places,with copious refer-

encesto theoriginal literature.Usersmaywell preferto
beginatChapter10,onabinitio packages,in orderto get
a quick start,and then to move outwardsto whichever
areaof thebackgrounddetail theyrequire,whetherit be
on molecular mechanics, the Hartree–Fock model,
electroncorrelation,density-functionaltheory,potential
energysurfaces,or whatever.

In termsof the propertieswe can actually calculate,
the authorbaseshis discussionon the classificationof
BoysandCook,who consideredprimary andderivative
properties(includingenergies,chargedistributions,force
constants,etc.), induced properties(including polariz-
abilities and hyperpolarizabilities,important in non-
linear optics,andmagnetizabilities,importantin NMR)
and,finally, interactionsbetweensystems.This lastis the
mostintractableof all, and,apartfrom a brief discussion
of the use of solvent boxes to model properties in
aqueoussolution,theauthorwiselysteerswell clearof it.
An important application here lies in the packing of
moleculesinto crystals,and,in recentlypublishedtests,
nocurrentlyavailablemethodwasableto providecorrect
predictions for all of a set of four known, but
unpublished, crystal structures of simple molecular
compounds.Clearly, Clementi’s 1973 claim ‘we can
calculateeverything’hassomeway to run yet.

Nonetheless,thisexcellenthandbookshouldbeon the
deskof all interestedin theuseof computationalmethods
in chemistry.

CHRISTOPHERGLIDEWEWELL

Universityof St Andrews,UK
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