
reviewedand refined.For example,an apparentanom-
aly—why maingroupR2MCl2 specieshavebondangles
which obeyBent’s rule while transitionmetalexamples
appear not to—is shown simply to require a more
sophisticatedstatementof therule! A very sophisticated
and convincing analysis of the bonding in transition
metal–CO,–carbeneand –carbynecomplexesis also
presented.As the authorsclearly demonstrate,quantum
chemistrycangive insight aswell asjust numbers.

The three ‘applications’ chaptersare linked by the
commonthemeof polymerchemistry.Uhlig highlights
theelegantuseof silyl triflatesin thesynthesisof a wide
rangeof silicon-containingpolymers,while thefinal two
contributionsby Delmond/Dumartinand Camerondeal
with polymer-supportedorganometallics.The former
concentrateslargely on the applicationsof supported
organotinhydrides,while the latter is a wider review of
polymer-boundmetal complexes.Theseinclude, inter
alia, supportedcatalysts,polymerelectrodes,conducting
films andphotochromicsystems.Suchis the breadthof
materialavailablethatthis is themostselectiveof all the
chapterswrittenandincludesexamplesfrom only thelast
two years.It is very muchas‘taster’ of whatis currently
going on in the field and is a good overview for those
unfamiliar with the area, although the restriction to
mainlyorganicpolymersupportshaseliminatedmuchof
thecurrentwork involving polysiloxanematerials.

The book is generally well balanced,with most
chapters averaging around 40–50 pages. The short
chapterson crystalengineeringandsupportedorganotin
reagents(about 20 pageseach) reflect their specialist
nature,andonly the Mössbauerchapteris disproportio-
nately large. At £165 a copy this book will, however,
grace few personalcollections. It will be a valuable
addition to library stocksand will particularly benefit
new postgraduateswho, with an initial knowledgeof
their researchtopic, will wish to expandthe depthand
breadthof their understanding.The authoritativenature
of the contributionsthe editorshavecollectedtogether
makesthis anexcellentstartingpoint.

KIERAN C. MOLLOY

Universityof Bath,UK

Supramolecular Organometallic Chemistry
lonel Haiduc and Frank T. Edelmann
Wiley–VCH, Weinheim,1999
viii � 471pages.£95
ISBN 3-527-29533-X

One of the interesting features of chemistry as an
academicsubjectis that it is constantlyrecastlike the
images in a kaleidoscopeto reveal new connections
betweenits componentparts.Lines of researchwhich
havebeendevelopedseparatelyarebroughttogetherto
show new insights and give new applications.In this
book by two writers with very strongtrack recordsand

high reputations,an attempt is made to define a new
branch of chemistry, ‘supramolecularorganometallic
chemistry’, by drawing on the vast literature of
organometallic chemistry to describe the variety of
intermolecularinteractionsthat have been found. The
resulting monograph will be of immense value to
researchersin organometallicchemistry,but at thesame
time it is unsatisfying.Thereis a real feeling,which the
authorsacknowledgein their introduction,that thestory
is incomplete,thatin spiteof theirscholarship(morethan
2100 references,someas late as 1999) the coverageis
somewhatarbitrary and that the outlines of the new
subjectareonly just beginningto emerge.

Chapter1 coversbasicconceptsand principles.The
widely used terms ‘supramolecularchemistry’, ‘mol-
ecular recognition’, ‘self-assembly’and ‘self-organiza-
tion’ are defined and illustrated with examplesfrom
organometallicchemistry.The various types of inter-
molecularbondarediscussedin subsequentchapters.

Chapter 2 covers molecular recognition and host–
guestinteractionse.g. in organomercuryand organotin
macrocyclesas receptorsfor anions, in organocyclo-
siloxanesassequesteringagentsfor metals,in ferrocene-
containing crown ethers and cryptands (and related
nitrogen,phosphorusandsulfur derivatives),in calixar-
enesmodified by organic groupsand in crown ethers,
cryptandsand zeoliteswith organometallicguests.The
topics covered range widely and, although there are
manyclear line diagramsto assistthe readerto seethe
treeswithin the wood, the sheervastnessof the subject
meansthat somepagescontainlittle morethanlists.

Chapter3 dealswith supramolecularself-assemblyby
electronpairdonor–acceptorinteractions.Themolecular
organometal halides, alkoxides, amides and related
compoundsof elementsof Groups12 and 13, tin and
lead are coordinatively unsaturatedso that they are
almost invariably (i.e. exceptwhen they contain very
bulky organicgroups)associatedin the solid state.The
chaptergivesagooddescriptionof thisassociationandis
certainlya valuableentrée into the literaturebut readers
seekingdetailedknowledgeof particularareaswill have
to turn to morespecializedreviews.Chapter4 discusses
supramolecularself-assemblyby formationof secondary
bonds,i.e. thosewith lengthsgreaterthat thesumof the
covalentradii but lessthanthesumof theVan deWaals
radii. There is a brief section on homoatomicbonds
betweenelementsof Groups15 and16, but mostof the
chaptercoversinteractionsbetweentheheavierelements
of Groups12–16andhalogen,alkoxo,thiolatoor nitrile
substituents in organic groups. Judgementsabout
whether the ‘secondary’ bonds are ‘true’ bonds are
necessarilyarbitraryandsometimescontroversial.

Chapter5 coverssupramolecularassemblyby hydro-
gen-bondinteractions.This is a commonform of self-
assemblyin organicchemistrybut it is alsoimportantfor
organosilanols and for the less moisture-sensitive
compoundsof the transition metals in which hydroxy
or carboxysubstituentscan be attachedto the organic
group.Thetwo final chapterscoverself-assemblycaused
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by ionic and p-bond interactions mainly in organo-
metallic compoundsof elementsof Groups1–3, e.g. in
oligomericorganoalkali-metalderivativesandcyclopen-
tadienylcompounds.Again this is agoodintroductionto
theareabut theextentof the literaturemeansthatmuch
of thedetail hashadto be left out.

The authorshaveperformedthe valuableserviceof
encouragingchemiststo look at interactionsbetweenas
well as within molecules.However,much of the ‘self-
assembly’discussedhereis thatof crystallization.There
is little about self-assemblyin solution, little about
applications, and little sense of the way in which
organometalliccompoundsmight besynthesizedto give
sitesspecificallydesignedfor recognitionof particular
molecules.Thesearetopicsfor thefutureresearchwhich
this book is likely to stimulate.

DAVID SMITH

Universityof Sussex,Brighton,UK

Grignard ReagentsÐNew Developments
H. G. Richey (ed),
Wiley, Chichester,2000
xvi � 418pp.£145
ISBN 0-471-99908-3

In 1900 the landmarkpaperby Victor Grignard, ‘Sur
quelquesnouvellescombinaisonsorganome´talliquesdu
magnésiumet leur applicationà dessynthèsesd’alcools
et d’hydrocarbures’waspublished.1 ‘At the closeof its
first century,theGrignardreagenthasachievedmaturity
but exhibitsno signsof senescence’—sowritesHerman
Richeyin hisPreface.Indeed,ontheevidenceof thisand
otherbooks,thereareevensignsof rejuvenation.

Grignard Reagents—NewDevelopmentsis a collec-
tion of 12detailedreviewsof selectedaspectsof organo-
magnesiumchemistry,in which importantdevelopments
have takenplace towardsthe end of the 20th century.
Someof themreviewthenewlight thathasbeenshedon
old topics.Forexample,Holm andCrosslanddiscussthe
mechanism of reactions of Grignard reagents with
carbonyl compoundsand show that, in contrastto the
simplistic picturepresentedin undergraduatetextbooks,
of nucleophilic attack by carbanionic carbon at the
carbonyl carbon,in many casesan important reaction
pathwayinvolvesinitial electrontransfer.Otherchapters
in this categoryare on nucleophilic displacementsat
carbonby Grignardreagents(Hill), and stereoselective
additionsof Grignardreagentsto aldehydes(Gawley;a
review of the generalprinciples,but with the examples
drawn from the specializedarea of the author’s own
work, i.e. reactionsof a-amino Grignard reagents).A
heavyweightcontributionin thiscategoryis by Garstand
Ungváry, who presenta comprehensiveaccountof their
side of the long-running argument concerning the
mechanismsof Grignard reagentformation. Will this
betheknock-out,or will Walborskyandothersreturnfor
anotherround?

Severalchaptersarereviewsof new topics,or topics
which have shown major new developments:hydro-
magnesiationof alkenesandalkynes(SatoandUrabe),
stereoselectiveadditionof Grignardreagentsto alkenes
(Hoveyda,Heron and Adams),applicationsof magne-
siumanthracenein forming Grignardreagents(Raston),
structuresof organomagnesiumcompoundsasrevealed
by X-ray studies(Bickelhaupt),X-ray absorptionspec-
troscopyand large-angleX-ray scatteringof Grignard
compounds(Ertel andBertagnolli; this chapterincludes
anaccountof theprinciplesandpracticeof EXAFS and
LAXS, which provide a good introduction to these
techniques),di- and poly-functional organomagnesium
compounds(Bickelhaupt),andtheuninformativelytitled
‘Unusual OrganomagnesiumCompounds’ (Smirnov,
Tjurina andBeletskaya).This last chapteris an account
of the authors’work on the intriguing, thoughstill ill-
defined,substancesobtainedby co-depositionof magne-
siumvapourandorganiccompounds,andformulatedby
themasRMgnX or RMgnH.

At first sighttheremainingchapter,entitled‘Grignard
Reagents—IndustrialApplications and Strategy’, by
Buschand de Antonis, appearsout of place,though it
could be arguedthat the large-scaleindustrial use of
Grignardreagentsis a fairly recentdevelopment.I have
somecriticism of this chapter.Someof the statements
madeare questionable:for example,the reactionof a
Grignardreagentwith aketonedoesnotgive ‘a complex
of the product alcohol with the residual magnesium
salts’, and to describethe role of etherealsolventsas
‘stabilizing theGrignardreagent’begssomequestions.It
shouldalsohavebeennotedthatcarbondioxide,aswell
as water, should not be usedon burning magnesium.
Nevertheless,mostreadersof this book are likely to be
from academicinstitutions,andthis chapterwill provide
suchreaderswith a salutaryinsight into the challenge
facedby thoseneedingto scaleup laboratorysyntheses
for industrialuse.

In 1954, just over half-way through the Grignard
reagent’sfirst century,KharaschandReinmuth’smonu-
mental Grignard Reactionsof NonmetallicSubstances
was published.It has been clear to authorsof recent
books (including myself) that the subjectwas now so
largethat they could not hopeto emulateKharaschand
Reinmuth’sachievement.In editing this book, Herman
Richeyhasoptedto coverselectedtopics in depth,and
the result will be invaluable to those working in the
chosenareas.The book as a whole shouldalso find a
placein libraries,thoughits pricewill put it beyondthe
reachof mostindividuals.
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