
and reactivity (C.C. Cummins; 151 pages,211 refer-
ences),which beginsby limiting thetargetcomplexesto
thosecontaininganionic ligandsand almostentirely to
homoleptic systems.The aim is ‘to stimulate new
explorationinvolving thesecomplexes’,anda compre-
hensivereviewof theliteratureis provided.

‘Metal–carbohydratecomplexes in solution’ (J.-F.
Verchère,S.Chapelle,F.Xin andD. C.Crans;108pages,
470references)beginswith a nicesurveyof thepossible
conformationsof carbohydratesand the techniquesfor
investigatingtheir metalcomplexes,with caveatson the
use of solid-state methods to deduce behaviour in
solution. Then follows a systematicreview of data,
largely for complexesof vanadium,molybdenumand
tungsten.It is shownthat chelatecomplexesareusually
formed,andthepossibleapplicationsaregiven.

The volume finishes with a cumulative index to
Volumes1–47,listing titlesof articlesundertheirauthors.

R. V. PARISH

Universityof ManchesterInstituteof Scienceand
Technology(UMIST),UK

Chemistry of Arsenic, Antimony and Bismuth
N. C. Norman (ed.)
BlackieAcademicandProfessional,London,1998
xii � 483pages.£109
ISBN 0-7514-0389-X

MoscowStateUniversity hasthe interestingcustomof
designatingeachyearaspecificelementastheir‘Element
of the Year’ and are working their way through the
PeriodicTable.Sofar theyhavearrivedat arsenicasthe
1998elementandit is aninterestingcoincidencethatthis
yearalsomarksthepublicationof Dr Norman’snewbook
on arsenicandthe two heavierGroup15 elements.The
Group15 elementsareanintriguing set;theybeginwith
two that are essentialfor life, only to be followed by
arsenic,oneof thebest-knownpoisonswhichstill claims
lives either accidentally or by design,and antimony,
which is really no better in this respect.The general
public, however,knowsneithertheelementnor its toxic
properties.Finally there is a return to more benign
propertieswith thefinal member,bismuth.

Firstof all thebookis goingto beusefulin providinga
good, up-to-dateintroduction to the chemistry—inthe
widestsense—ofthesethreeelements.As in mostmulti-
authorworks,someaspectsseemtohavebeenoverlooked
and thereare someinconsistenciesin presentation,but
theyarenotparticularlyserious.Thepublishers,however,
havefailed to matchthe contentswith the presentation,
whichhasavery old-fashionedlook aboutit.

Chapter1byN. C.NormanandC.Carmaltprovidesan
exceedinglygood introduction to the three elements;

however,in Table 1.1 the authorsshouldhavedecided
whatunitsto usefor cell dimensions,andI cannotbelieve
that the reservesof antimonyare as low as 44� 10ÿ6

tonnes.Chapter2 (I. J.Polmear)on themetallurgyof the
elements,seemsa little out of place,but it alsogivesa
listing—still rathersmall—oftheusesfor theseelements.
Clearly,theelectronicpropertiesof galliumarsenideand
similar 3/5speciesarebecomingimportantandthereare
alsopossibilitiesfor superconductingcompositions.

The next three chaptersby S. M. Godfrey, C. A.
McAuliffe, A. G. Mackie and R. G. Pritchard,authors
with long experiencein Group 15 chemistry, cover
‘Inorganic derivatives’, ‘Coordination chemistry and
solutionchemistry’,and‘Organoarsenicandorganoanti-
mony compounds’, respectively. The first of these
providesgood coverageof transientand stablebinary
species and time is spent describing methods for
generatingthehydridesusedin theelectronicsindustry.
Binarycompoundswith theGroup16and17elementsare
givenfull treatment,andthereis agooddescriptionof the
rather complex oxyanionbehaviourof theseelements.
Chapter4 is quite a mixture but the variationof Lewis
acidity of thehalidesin the�3 oxidationstateleadingto
an increasinglycomplexseriesof halogenoanionsasthe
groupis descendedis well treated.Thereis, however,a
curious diagram in Scheme 4.6, supposedly of
[Bi2Br10]

4ÿ, whichshowsanoctahedralBiX6 unit.
Chapter5, on the organicderivativesof arsenicand

antimony,doeslessthanjusticeto thissubjectandthe76
pagesdevotedto thetopicshouldbecomparedwith the61
pageson ‘Organobismuthcompounds’ in Chapter 6.
Chapter5 beginswith syntheticmethods;the authors
provide guidance to practising chemists by drawing
particularattentionto thosemethodswhichtheyconsider
either to give good yields or to make use of readily
available reactants. The chapter does seem to be
dominatedby theuseof thesecompoundsasligandsand
I wouldhaveliked to seewidercoverageof, for example,
low-coordination-numberspecies, which are barely
mentioned,and the problemsof the stereochemistryat
five-coordinatearsenicandantimonycentres.

Thechapteron organobismuthcompounds(H. Suzuki
andY. Matano)providesamoresystematicapproachand
anyonewishingfor anintroductionto theareacouldwell
starthere;it alsocontainsa goodaccountof theorganic
synthetic usesof bismuth compounds.Dr Whitmire’s
‘Organotransitionmetal compoundswith element to
transition metal bonds’ (Chapter7) similarly provides
an excellentintroduction to this ratherspecializedand
complicatedarea.All threeGroup15elements(E) readily
formbondstoagoodnumberof transitionmetals.Someof
the compoundsproducedare fairly uncomplicated,for
examplewhenER3 moleculesbehaveasstraightforward
electronpair donors,but reactionsare generallymuch
morecomplex,asin thatbetweenCo2(CO)8 and(AsPh)6
wherethe product,[Co8(m6-As)(m4-AsPh)2(CO)16], con-
tains not only bridging AsPh groupsbut dephenylated
arsenic bridges as well. Reactions leading to the
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stabilization of otherwise unstable E2 and RE=ER
speciesarealsohighlighted.

Readersof thisjournalmightbeinterestedin Chapter8
on ‘Environmental and medicinal chemistry’, by J.
Reglinski. This is a short contribution but dealswith
generalenvironmentalproblems,andparticularlywaysin
which arsenic is incorporatedvia arsenosugars,lipid
arsenatesetc. into living matter.Section8.4 beginswith
the sentence‘The Group 15 elementshave a rich if
somewhatdubioushistoryof theiruseasmedicinesprior
to the turn of thecentury’. Indeedthemedicinalusesof
arsenicand antimonyhavebeendeclining for obvious
reasonssince then, but claims are being made for
antimonytherapyprovingusefulin thetreatmentof some
parasiticdiseaseswhereresistancehasbeendevelopedto
standardorganic therapies.The final chapter, by H.
Onishi, is concernedwith analytical methods,ranging
from bench-topgravimetricand volumetric methodsto
more sophisticatedmass-spectrometric,neutron-activa-
tion andatomic-emissionmethods.

Price dictatesthat this is a book for libraries but it
shouldbe madewidely availableas a readysourceof
informationon elementsin which increasingnumbersof
chemistshaveinterests.

D. B. SOWERBY

Universityof Nottingham,UK

Mercury and its Effects on Environment and
Biology
A. Sigel, H. Sigel (eds)
MarcelDekker,NewYork, 1997
648pages.$250
ISBN 0-8247-9828-7

This is thelatestvolume(Vol. 34)of theimportantMetal
Ions in Biological Systemsseriesedited by A. and H.
Sigel.Mercuryseemsto bethe longest-runningmetalin
thetoxic metalsandmetalloidssaga;it is comingupto 30
yearssince the famousWood et al. papersuggesting
methylationof mercuryby methylcobalamin.

As thereis muchrecentresearchin themercuryfield,
the appearanceof this volume is welcome.The book
concentratesonwherethevariousformsof mercuryexist
(Chapters2, 3, 4 and5) andhowthevariousprocessesof
mercurybiogeochemistryand environmentalchemistry
occur(Chapters3, 7 and8). Therole of mercuryin food
chainsandwebsiscoveredin Chapters9and10.Thevital
questionsof toxicity are covered in detail in several
chapters (Chapters11–16). Newer work on genetic
aspectsis coveredin threechapters(Chapters17–19).

It canbe seenthat the bookprovidesa well-balanced
and comprehensivecoverage of the environmental
mercury picture as it is currently understood.Bearing

this detailed and up-to-datepicture in mind, it is a
disappointmentthat so little spacewas allowed for a
summaryof the currentanalyticalsituationfor mercury
and methylmercury.Therehavebeennumerousrecent
developmentsin theanalyticalchemistryof mercuryand,
with this in mind, it wouldhavebeenmoreproportionate
to therestof thebookif theauthorof Chapter1 hadbeen
permittedmore room to describein greaterdetail the
analyticalwork hementions.

The book is good value for money.In any case,all
workersin themercuryareawill wantto haveit.

P. J. CRAIG

De Montfort University,Leicester,UK

The Systematic Identi®cation of Organic Com-
pounds
Ralph L. Shriner, Christine K. F. Hermann, Terence
C. Morrill, David Y. Curtin and Reynold C. Fuson
ISBN 0-471-59748-1Wiley–Interscience,New York,
1998,7th ednxiii � 669pages.£27.50

Thisbookupdatesthesixtheditionpublished18years
ago,andis dedicatedto thememoryof R. L. Shriner,the
majorforcebehindthefirsteditionin 1935.It ispresented
in 11 chaptersplusappendicesandcoverstheidentifica-
tion of unknowns,the classificationof compoundsby
solubility, spectroscopicmethods,chemical tests for
functionalgroups,andsynthesisof derivatives,separation
of mixtures,problemexercises,and information on the
chemicalliterature. In this edition, attemptshavebeen
madeto modernizethe text, andthe chemicaltestsand
spectroscopicmethodshavebeenseparated.

The introductorychapteraimsto justify the needfor
qualitative analysis,and gives a few basic safety in-
structionsregardingthehandlingof unknowns.Chapter2
thensetsout to describethe strategyinvolved in identi-
fying anunknown,andtheoptionsavailable.Althoughit
mentionsthe useof (for example)NMR, it outlinesits
usageataverybasiclevel.Thismaybesatisfactoryfor the
beginnerbutit canbemisleading;thereaderwouldbenefit
fromfurtherinformationindicatingthepowerfulnatureof
thistechnique.Chapter3beginstheinitial examinationof
the compound,including melting-point determination
and the use of a polarimeter,althoughthe equipment
referredto is dated.Chapter4,onelementalanalysis,and
Chapter5,ontheclassificationof solubility, arefollowed
by a chapteron spectroscopicmethods.This is a basic,
conciseandclearguideandthereferencetablesaregood.
Chapter 7, on the tests for functional groups, gives
detailedexperimentalprocedures,and is followed by a
relatedchapteron derivativepreparation.Both havehad
clean-upproceduresaddedto this edition. Chapter9
containssomeusefulproblemexercises.Standardsepara-
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