
in a large number of applications. Nowhere is the
versatility of tin more apparentthan in its chemical
compounds.Chemicalusesof tin accountfor well over
10%of total tin consumptionandrangefrom traditional
long-establishedusesto modernhigh-technologyappli-
cations. Understanding the mode of action of tin
chemicalsin theseusesrequiresa detailedknowledge
of thepropertiesof thecompoundsandthemechanisms
involved in their reactions.At a time when the appli-
cationsarebecomingevermorespecializedandrefined,
it is fortunatethata neweditionof Chemistryof Tin has
becomeavailable.

Thissecondeditionhasbeenconsiderablyrevisedand
updated,with six completely new chapterscovering
119mSn Mössbauerstudies; solid-stateNMR; uses in
organic synthesis;environmentalanalysis; biological
properties;andhealthandsafetyaspects.Theindividual
chaptersarewrittenby authoritiesin thefield drawnfrom
many parts of the world so that coverage is truly
international.Theeditorhasmanyyearsof experiencein
tin chemistry from both practical and theoretical
standpoints.

In all there are 15 chapters,covering all the major
aspectsof tin chemistry,with extensivereferencesand
data.The openingchapterslook at ‘Tin — theelement’
and general trends in tin chemicals,this including a
detaileddiscussionof structureandbondingin tin(II) and
tin(IV) compounds,therebyhighlighting thewide range
of coordinationgeometriesandlatticestructuresthatare
exhibited.Chapter3 dealswith the inorganicchemistry
of tin, while Chapters4–6 discussvarious aspectsof
organotinchemistry.Chapter7 is a detailedtreatmentof
tin–metal bondedcompoundsand Chapter8 examines
the radicalchemistryof tin.

Thenextfour chaptersareparticularlyimportantfrom
the point of view of applicationsof tin chemicals.The
use of organotin compoundsin organic synthesishas
becomeamajorfield of organometallicchemistryduring
thepastdecadeanda very comprehensivereviewof the
useof tin reagentsin this areais presentedin Chapter9.
Chapter 10 reviews recent studies on the mode of
biological action of di- and tri-alkyltin compounds,
including a section on their antitumour activity. An

interestingconclusionto thischaptersuggeststhatwhilst
someorganotincompoundsare gradually being elimi-
natedas environmentalcontaminants,othersare being
developedasnewmedicines.

Tin itself is a non-toxicmetalandis reportedto bean
essential trace element. Indeed, the generally low
toxicity of tin chemicalshasled to their increasingusage
in recent years. However, some health and safety
problemshave arisen with certain biologically active
trialkyltin compounds,which have resultedin restric-
tionsbeingplacedon their usein specificareas.Chapter
11 providesa very usefulsummaryof the toxicology of
tin chemicalsand, in addition, gives a listing of the
world’s primarymanufacturersof bothinorganictin and
organotincompounds.

Chapter12 gives a concisebut comprehensiveover-
view of themanyindustrialapplicationsof tin chemicals,
thesebeing subdividedinto the following sections;the
plastics industry; glass and ceramics; electroplating;
biocidal applications;heterogeneouscatalysts;pharma-
ceuticals;fire prevention;andmiscellaneoususes.

The next two chapters deal with two solid-state
techniqueswhich havebeenwidely usedto investigate
structuresand bonding in tin compounds;solid-state
NMR and119mSnMössbauerspectroscopy.Eachchapter
providesa brief descriptionof thetechniquein question,
its valuewith regardto understandingtin chemistry,and
a wealthof tabulateddata.

The final chapteris concernedwith the analysisof
organotincompoundsfrom thenaturalenvironmentand
details the modes of entry of tin species into the
environment, extraction techniques,and the various
chromatographicandspectroscopicmethodswhich have
beendeveloped(primarily overthepast20yearsor so)to
analyseorganotinspeciesto sub-ppblevels.

Thisbook,which is addressedto academicresearchers
and industrial chemists alike, provides an in-depth
referencework which will keepits valuefor manyyears
to come.

P. A. CUSACK

InternationalTin ResearchInstitute,Uxbridge,UK

Structure and Bonding, Vol. 87. Structural and
Electronic Paradigms in Cluster Chemistry
D. M. P. Mingos (ed.)
Springer,Berlin, 1997
211page:£76
ISBN 3-540-62791-X

This 87thvolumein Springer’sexcellent‘Structureand
Bonding’ series was produced to mark the quarter-
centurythat haselapsedsincethe first papersappeared
drawing attentionto the way the polyhedralshapesof

clustercompoundsreflecttheir formula typesandso,by
implication, the numbers of electrons they contain.
Relationshipsbetweenmolecular shapesand electron
numbers are now so commonplacein chemistry in
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general,andclusterchemistryin particular,that it must
be difficult for today’s students to appreciate the
excitementthoseinvolved in the early daysof cluster
chemistryfelt whentheyrecognizedthatthoseperennial
‘electron-deficient’ rule-breakers,the boron hydrides,
conformedto a deltahedral(and deltahedral-fragment)
patternwhich found echoesamongother categoriesof
compound.Forexample,thesamepatternheldfor metal
carbonyl clusters which themselves had appeared
anomalousin having shapesdifficult to rationalize in
termsof two-centretwo-electronbondsand18-electron
rules,andindeedmetal–hydrocarbonpi complexeswere
membersof thesamefamily.

ProfessorMike Mingos, one of those involved in
recognisingto which jigsaw puzzle those anomalous
metalpiecesbelonged,andhimself a major contributor
to the developmentof our understandingof cluster
chemistryover the pastquarter-century,haseditedthis
presentvolume, settingthe field nicely in context in a
prefacethatdrawsattentionto thewide rangeof systems
nowknowneitherto belongto thesameclusterfamily as
theboronhydridesthatfirst promptedelectron-counting
approaches,or to becloserecognizablerelativesthereof.
The greatvalueof generalizationsin chemistry,suchas
cluster electron-countingrules, is not merely in the
rationalizationsandpredictionsthey permit, but also in
allowing genuinelydifferent systems,i.e. rule-breakers,
to be recognisedas such and so reveal how our
assumptionsunderpinning the rules were themselves
deficient or incomplete. The moral implicit in the
quotationattributedto R. E. Rundle(‘Thereareno such
things as electron-deficientcompounds,only theory-
deficientchemists’)shouldnot beoverlooked.Recogni-
tion of apatternmaybeareasonfor brief celebration,but
shouldnot stopus from looking for exceptionsto prove
the next set of rules. Conceptsevolve as knowledge
increases.

The authors Professor Mingos has assembledto
contributeto the presentvolume illustrate such points
in a fascinatingvariety of approaches.The introductory
chapter by Roy Johnston (Birmingham) provides a
masterly survey of the various ways (and depths) in
which cluster structural and bonding patternscan be
treatedandunderstood.This is the most readily under-
stoodand authoritativeconcisetreatmentof its subject
matter that I have read.Under the title ‘Mathematical
cluster chemistry’, Dr Johnstonincludes geometrical,
graphicalandgroup-theoretical,topological,molecular-
orbital, Hückel, Tensor-Surface-Harmonicand loca-
lized-orbital treatments; having outlined these, he
illustrates them with a series of case studies which
include hydrocarbonand fullerene cages as well as
deltahedralsystems.This chapterillustratesbeautifully
how ideasarerefinedandevolve,andalonejustifiesthe
book’spresenceon library shelves.

Thesecondchapterby ZhenyangLin andMan-FaiFan
(Hong Kong) is much more focused.It considersthe

metal–metalinteractionsin transition-metalclusterswith
-donor ligands, analysed using a fragment-frontier-
orbitalapproach,andshowshowthe‘ t2g’ setof fragment
orbitals,whicharenonbondingin carbonylclusters,play
a metal–metalbonding role in clusterswherep-donor
ligandssuchashalidesor alkoxidesarepresent.This is
followed by a surveyby Jean-Franc¸ois Halet andJean-
Yves Saillard (Rennes)of clusters containing cubic
transition-metalcoresbridgedby Main-Groupelements,
remarkablefor their capacity to accommodatea large
range of electron counts, and of particular interest
becausethey bridge the gap betweenmolecular and
extended-latticesystems,as the authors’ extensionsof
PSEPTillustrate.

Thefourth chapter,concernedwith metallaboranes,is
by Tom P. Fehlner(NotreDame),whoseown extensive
and thoughtful studiesof mixed metal–boronclusters
havedonemuchto convertcrudeanalogiesinto refined,
beautifully crafted concepts. His analogies between
boraneandhydrocarbylfragmentsarea constantsource
of rewardingnew nuances,andhe hasdevelopeda real
flair for explainingthe way ideasevolve,the principles
thatunderpinrules,thecontinuousquality of nature,and
the dangersof trying to force compoundsinto rigidly
defined categories.This chapterconveysthesepoints
with real insight.Interestingly,thefollowing chapter,by
Catherine E. Housecroft (Basel), adopts a polemic
approachin its treatmentof clusterscontaining inter-
stitial p-block atomssuch as carbon,systemsof great
interestto organometallicchemistsandsurfacescientists
though the emphasishere dwells on perceiveddiffer-
encesbetweenapproachesthat are more apparentthan
real.

The final chapterin the book is by JohnD. Corbett
(Ames, Iowa), and discussesnaked(ligand-free,Zintl-
type) clustersof the heavyMain-Groupelements.The
authorhimselfhasdevotedhiscareerto thesynthesisand
characterizationof alloyscontainingpolyhedralarrange-
ments of Main-Group metal atoms held together by
numbers of electrons reminiscent of their borane
counterparts;his own analogiesbetweenionic metal
aggregatesandboraneclustersin the 1960santicipated
the general elaboration of cluster electron-counting
approaches.His chapterin the presentwork provides
compellingevidencethat his original intuitive foresight
waswell judged.The rangeof solid-statesystemsnow
known to contain polyhedralmetal aggregates,amply
illustratedin this chapter,is quite remarkable.

For this reviewer,andI suspectmanyothers,this slim
volume will serveas a frequently consultedsourceof
informationnotonly for theconsiderablenumberof facts
it containsbut more importantly for enlightenmenton
how to interpretandcorrelatethosefacts.

K. WADE

Universityof Durham
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