
Thefirst key sectionon datarecordingandretrievalis
basicandeasyto follow, andofferssoundadviceto the
beginner. Hard-copy information sources are listed
(including adviceon how to interpretthis information),
togetherwith Internetaddresses.The sectionscovering
basiclaboratoryequipmentstart right at the beginning,
describingitemsrangingfrom glassstoppersthroughto
almostanything that more experiencedstudentswould
comeacrossin thelaboratory,includingrubberseptums,
syringesand how to look after them, and of course
microscaleequipment.Whilst someof this may seem
elementary,thereis alsoinformationthatwill beof useto
themoreexperiencedpracticalchemist.

The descriptionof the standardtechniquesis detailed
andthesectiononmicroscalecolumnchromatography,a
simple yet effective technique,is useful. The chapters
coveringinstrumentationin thelaboratoryarebrief, with
a few referencetables,but theyareadequateandhavean
emphasison thepreparationof samplesandoperationof
equipment.

Overall, this is a very good laboratorymanualguide
that is easyto read.Zubrick hasa light-heartedwriting
styleandhissenseof humourcomesacrossverystrongly.
It is pitchedat sucha level thatstudentswith a rangeof
abilities and backgroundswould find it useful and it is
availableat anaffordableprice.

H. C. HAILES

UniversityCollegeLondon,UK

Progress in Inorganic Chemistry
Volume 47
K. D. Karlin (ed.)
Wiley, NewYork, 1998
945pagesexcl. indexes.£125
ISBN 0-471-24039-7

Articles in this Seriesare expectedto be authoritative,
specializedand topical, and the eight contributionsto
Volume47certainlyconform.However,chemicalreview
articlescomein manytypes.At theirmostbasic,theyare
compilationsof publishedresults,of considerableuseto
thoseseekingcataloguesof detailedinformationabouta
specialist area. At the other extreme, they give a
descriptionof anareaof research,showingits importance
to its field andsettingit in contextwith chemistryasa
whole, and follow this with a selective,well-explained
critiqueof theavailabledata.Thevery bestalsoinclude
commentsand/orsuggestionsnot found in the original
paperssurveyed.The presentcontributionsspanalmost
the whole range;they arereviewedherein the orderof
appearance.

The first (‘Terminal chalcogenido complexes of
transition metals’, by G. Parkin; 166 pages,353 cited

references)is an in-depth treatment of compounds
containingM=E bonds(E=O, S, Se, Te). The intro-
ductiongivesstatisticsonpublicationsin thisfield andan
interestingdiscussiononbondordersandlengths.This is
followed by group-by-groupdescriptionsof theprepara-
tion, structureandreactionsof theknowncompounds.

Chapter2 (‘Coordinationchemistryof azacryptands’,
by J.Nelson,V. McKeeandG. Morgan;149pages,294
references)beginswith abriefsurveyof thehistoryof this
type of ligand. A descriptionof syntheticmethodsis
followedbyaconcisesummaryof applications,actualand
potential.Then comesa seriesof well-selectedtopics:
small cages,templatedcryptands,conformationalas-
pects,Schiff-basecryptands,photoactivesystems,solu-
tion studies,oxygen-uptakesystems,anion-complexers.
Generality,depth,breadthanddetailarenicelybalanced.

‘Polyoxometallate complexes in organic oxidation
chemistry’(R.Neumann;53pages,195references)gives
afascinatingsurveyof thewaysin whichheterometalsare
incorporatedinto poly-molybdateand-tungstateclusters
andtheroleof thesematerialsascatalystsfor atmospheric
or peroxide oxidation of organics in aqueousmedia.
Overall, the impressionis given that they are useful in
applicationswheretheir high specificitycanbeadvanta-
geous. Two principal applications are treated: the
heterogeneousgas-phasepreparationof methacrylicacid
(with many referencesto patents) and mixed-metal
systemsfor peroxideoxidation.

‘Metal phosphonatechemistry’ (A. Clearfield; 140
pages,231 references)is a highly academicaccount,
mainly focused on zirconium organophosphonates.
Structuresandspectroscopicandchemicalinvestigations
arereviewed.It appearsthatmanyof thesesystemsmay
have(sofar unrealized)potentialfor interestingapplica-
tions.

Chapter5 dealswith the ‘Oxidation of hydrazinein
aqueoussolution’ (D. M. Stanbury, 51 pages, 193
references).It is a review of the literature on the
mechanismsof reactionsinvolving a wide variety of
oxidants,both one-andtwo-electronagents,andcorre-
latesthemechanismandtypeof products(principallyN2
and/or NH3) with the nature of the oxidant. It was
disappointing that only kinetic reaction schemesare
given, with no indication of how the molecular and
electronic rearrangementsoccur, and there is no clear
statementasto why thesereactionsshouldhaveattracted
somuchinterest.

On the other hand, ‘Metal ion reconstitutedhybrid
haemoglobins’(B. Venkatesh,P.T. ManoharanandJ.M.
Rifkind; 121 pages,332 references)is full of clearand
critical explanations,both of the natureof the problems
addressedand of the significance and method of
interpretationof thewide rangeof techniquesemployed.
Thedifficulty of unscramblingthefactorsresponsiblefor
co-operativitybetweenthefourmetalatomsin O2 binding
and the need for variously modified tetramers are
beautifullypresented.

Thencomesa surveyentitled‘Three-coordinatecom-
plexesof “hard” ligands:advancesin synthesis,structure
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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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