
Handbook of Grignard Reagents
G. S. Silverman and P. E. Rakita (eds)
MarcelDekker,NewYork, 1996
736pages.$225
ISBN 0-8247-9545-8

Grignardreagentsareof courseamongthemostfamiliar
of organometalliccompounds,beingcoveredby elemen-
tary as well as advancedtextbooks on organic and
organometallicchemistry.They continueto be of great
academicinterest:exactly how doesmagnesiumreact
with anorganichalide,andwhatspeciesarepresentin the
resulting solution or suspension?They also have im-
portantapplications— hencetheinterestof this bookto
readersof this journal; not only are they important
reagentsfor laboratory-scaleorganicandorganometallic
syntheses,but such synthesesare widely used on an
industrialscale.

On thepositiveside,this bookcontainsa tremendous
amount of useful information, some of which is not
readily availablefrom othersources.On theotherhand,
the information is not always easy to locate, it is
sometimesnot presentedin a systematicand balanced
manner,and there are some surprising omissions.A
fundamentalweaknessis thatthebookcomprises34self-
containedchapters,by29differentcontributors,with very
little cross-referencing,someoverlap,andwidevariation
in depthof treatment.Someassistanceis given to the
readerby the detailedtableof contents,but the index is
almostuseless.

PartI of thebookis abrief Introduction.PartII covers
methodsof Grignardpreparation,including ‘traditional’
methods,preparationsfrom olefins and acetylenes(by
hydrometallation,carbometallation,reactionsof dienes
with magnesium,etc.)andmagnesiumactivation.PartIII
isausefulchapteronsafehandlingpracticesfor industrial
Grignardreagents(butwithoutreferenceto thehazardsof
metallicmagnesium).PartIV coversanalysesof Grignard
reagents:wet analyses(but thereis no referenceto the
useful Gilman qualitative tests), infrared and Raman
spectroscopy,nuclear magnetic resonanceand crystal
structures.PartV, on mechanismsandstructure–reactiv-
ity relationships,is very unbalanced.The review on
mechanismsof Grignardreagentformationby Hamdou-
chi andWalborskyis detailedandauthoritative,butat73
pagesit is out of proportionwith good,but muchshorter
andinevitably less-detailed,accountsof mechanismsof
carbonyladdition and relatedreactions,structure–reac-
tivity relationships,andthe Schlenkequilibrium andits
effect on reactivity; then there is a full chapteron the
effect of tris(pyrazolyl)hydroboratoligation — interest-
ing, but scarcelymainstream.

The leastsatisfactorypart of the book is PartVI, on
generalreactionsof Grignardreagents.While someof the
chaptersare good, on the one hand there is too much
overlap(for example,betweenthechapteronnucleophilic
additionto unconjugatedcarbon–carbonmultiple bonds

and the one in Part II, referred to above, covering
carbometallation);on theotherhand,in severalchapters
thesubjectsarecoveredsosketchilyasto beuninforma-
tive or evenmisleading.For example,anyoneinexper-
iencedin thearea,andseekinginformationonreactionsof
Grignardreagentswith nitriles,wouldbegivennohint of
the potentialcomplicationsof thesereactionsfrom the
merehalf-pagedevotedto thesubject.

Finally,PartVII comprisesreviews,generallyof ahigh
standard,but againvery unevenin termsof lengthand
depthof coverage,onspecialtopics:theBarbierreaction;
Grignardreagentsasbases;SN2 versusSN2' (reactionsof
allylic compounds,etc.); alkynyl Grignardreagentsand
their uses;Grignardreagentsandsilanes;Ziegler–Natta
catalysis;andorganomagnesiumcompoundsaspolymer-
izationinitiators.

Anyonehopingto find in this Handbookof Grignard
ReagentsaworthysuccessortoKharaschandReinmuth’s
classicGrignard Reactionsof NonmetallicSubstances
will bedisappointed,andit cannotberecommendedasan
introductionto thesubject.However,it doescontainsome
excellentreviews,andspecialistsin the areawill find it
usefulto havethemcollectedtogether.

Onefinalgrumble:why,in abookcosting$225,canthe
publishernot ensurethat the structuralformulaeare of
goodquality andin auniform style?

B. J. WAKEFIELD

Ultrafine Chemicals,Manchester
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Thisbookisaboutprocessanddevelopmentchemistry—
essentialtopicslinking medicinalchemistrywith indus-
trial scale-upin thepharmaceuticalindustry.

The author startsand endsthe book with two very
importantthemesin processchemistry.Firstly, thereader
is introducedto the safetyand economicsof industrial
scale-upwith poignantexamplesdemonstratingthat the
judicious choice of solvents, catalysts and reaction
conditionscan markedly influenceboth the economics
andsafetyof all reactions.

Subsequentchapterscoverimportantconsiderationsin
scale-up.Theseincludeunderstandingandtroubleshoot-
ing impurity profiles and by-product generation,and
guidelinesfor successfulasymmetricsynthesistaking a
known hypocholesteremicagent as an example.This
chaptercontainsexamplesof organosiliconandorgano-
boron intermediates.Practicalmethodssuchas prefer-
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ential crystallization and chromatographyto resolve
enantiomersare also covered.Other chaptersdescribe
theuseof enantiopurebuildingblocksin theconstruction
of the optically pure final compoundand the radio-
synthesisof compoundssuchas 14C-labelledclozapine
andfluvastatinfor usein elucidatingtheir fate in vivo.

Thebookfinisheswith achapteronperhapssomeof the
most contentioustopics in the pharmaceuticalindustry
today:processvalidation;goodmanufacturingpractice;
and the road to the overall goal of process and
developmentchemistry, which is the attainment of
governmentapprovalto manufacturea drug.

Thetext is richly illustratedthroughoutwith practical
examplesand casestudiesbasedon the author’s own
experienceof manyyearsin thepharmaceuticalindustry,
although there are only a few examples involving
organometalliccompounds.The author writes lucidly
with a clearenthusiasmfor thesubject.This bookopens
up the areabetweenmedicinalandindustrialchemistry
and should appealto any chemistwith a fundamental
interestin pharmaceuticaldevelopment.

TREVORWRIGHT

CurrentDrugsLtd, London
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340pages.£35.00(paperback)
ISBN 0-7506-3365-4

This reviewerhasto admitat theoutsetthat‘Greenwood
andEarnshaw’isoneof hisfavourite,full-scale,inorganic
texts.In my hands,thefirst editionprovedwide-ranging,
up-to-date and user-friendly enough for ‘chalk-face’
activity with undergraduates,and yet it was still a
sufficiently impressiveresourceto be used in lecture
preparation.So I liked it. It shouldthenbe saidthat the
secondedition continuesthe good work of the first,
without a dramatic increaseof size, and should be
acquiredby all seriouschemistry undergraduatesand
graduatestudents(andinorganicchemistrystaff). I think
it isgoodvaluefor money.I donotthink thebookisaimed
at thepopulistundergraduatemarket;althoughit is well
presented,nocolouris usedandtheform of thediagrams
is prettybasic(althoughclear).It maynotappealgreatly
to theCD ROM-,soundbite-orientedstudentasit is fairly
traditionalin style,andindeedit neithercomeswith nor
makesanyreferenceto, useof student-centredmaterial.
However,it is still excellentand(praiseindeed?)a1950–
1960s student would probably think it an essential
possession.I hopeour 1990sstudentsalsocometo this
view; I shalldo my bestto help.

Readersof Applied OrganometallicChemistrywill

want to know more of the book’s treatment of the
organometallicarea.As mightbeexpected,it is donein a
traditional Periodic Group manner,with one overview
chapterorientedto thetransitionelements.Pagecoverage
isdistributedasfollows:Group1(5),Group2(9),Group3
excluding B (11), Group 14 (6� 10), Group 15 (8).
Transition metals receive similar cover to the earlier
Groups(1, 4, 3, 3), with greaterdetailbeingreservedfor
theheavierelements:Group7 (8), Group8 (9), Group9
(5), Group10 (6 pages).

As an introduction to organometallicchemistry for
undergraduatesin ageneralprogrammeof chemistry,this
book is very good.Studentscarryingout an organome-
tallic project will needmore detailedsourcematerial.
Postgraduatesin organometallicchemistrywill needit as
a ‘grammar’ of the subject.The industrialprocessesare
generallycovered,butasit is notthepurposeof thiswork
to actasanencyclopaedia,treatmentsarebrief.

So,all chemistsshouldbuythisnewedition,anduseit.

P. J. CRAIG

De Montfort University,Leicester,UK
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IwaoOmaewill beknownto organometallicchemistsfor
his bookson OrganometallicIntramolecular-Coordina-
tion Compounds(Elsevier,1986)andOrganotinChem-
istry (Elsevier, 1989). The presentbook is basedon
reviewsof the organiccompoundsof 20 metalswhich
appearedin KagakuKogyo(ChemicalIndustry) between
1990and1996.

Thebookiswiderin scopethanthetitle suggests.After
ashortintroductorysection,andachapteronthehistoryof
organometallicchemistry, each of the remaining 20
chapterscoversonespecificmetal.A descriptionof the
extractionof the metal from the ore is followed by an
accountof thepreparation,structuresandpropertiesof its
organometalliccompounds.Thechapterthenendswith a
surveyof theapplicationsof thesecompoundsin organic
synthesisandin medicine,agricultureandindustry.

Therehasbeensomeupdatingof thearticles,but this
could have been more thorough and there are few
referenceslater than1994.Thus,for example,although
there is extensivereferencingto Wilkinson, Stoneand
Abel’s first edition of ComprehensiveOrganometallic
Chemistry(Pergamon,1982)thereis noneto thesecond
edition(Elsevier,1995)which hastwo volumesdevoted
toorganometallicsin synthesis.Again,somebookswhich
I would regardas classicsare not mentioned,such as
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