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The key step in a multistage organic synthesisoften
involvesthe formation of a carbon—carboond, R-R,
andif thisis carriedoutatalatestagen thesynthesisthe
reactiormustbetolerantof avarietyof functionalgroups.
Thereis family of relatedreactionswhich canmeetthis
demand,which involves transition-metalcatalyststhat
canvarytheirvalenceby +£2, andwhichderivethegroups
R and R’ from a halide RX and a main-grouporgano-
metallic R'M. Typically, the transition metal may be
palladium.A P complex,PooLz, reactswith the halide
by oxidativeadditionto give thePd' complexRPd'XL ,.
This undergoegransmetallatiorwith the organometallic
R'M to give MX andRPd'RL,, thenreductiveelimina-
tion givesR-R andregeneratethe catalystPdL,. The
transmetallatiorstepis oftenrate-determiningandwith
thelessreactiveorganometallicgB, Si) mayrequirethe
additionof anactivatingligandto themetal.

Thereare many variantson this theme,and the most
populararelabelledwith the namesof their developers:
the metal M may be tin (Stille, to whom the book is
dedicated)pboron(Suzuki),lithium, magnesiumKuma-
da), zinc (Negishi), aluminium, silicon, copper or
zirconium,andthetransition-metatatalystmaybenickel
or palladium.In onevariant,CO may be incorporatedo
givethecarbonylcompoundRCOR. In anothertheHeck
reaction,an olefin, RCH=CH,, takesthe place of the
organometallicompoundRr’'M andinsertsinto the R—Pd
bond to give RCH,CHRPd'XL,, which then gives
Pd'HXL, (and thencePd’L, and HX) and the olefin
RCH=CHR by g-elimination.

This field hasdevelopedapidly in the past20 years,
anduntil recentlyit hasbeenratherpoorly servedwith
suitabletexts. This book, written by expertsin thefield,
goesalong way to makegoodthatdeficiency.

The first chapter,by NegishiandLiu, dealswith the
reactions where the metal M is zinc, magnesium,
aluminium or zirconium. An obvious problem here is
thehighreactivityof theseorganometallicsihichrequire
carefulhandling,andmayreactwith functionalgroupsin
theorganicsubstrates.

Chapter 2, by Suzuki, covers reactions involving
organobororcompoundsTheseare commonly boronic
acids, R'B(OH),, or their derivatives, which are less
sensitiveto airandmuchmoretoleranttowardsunctional
groups,andneeda fourth ligand, oftenHO ™, to activate
them.

Thethird chapterby Bréaseandde Meijere, coversthe
Heck reaction,and Chapter4, by Mitchell, dealswith
coupling reagentsnvolving organotincompoundsThe
organotinsare readily available, easyto handle, and
usuallyinerttowardsfunctionalgroups andthesg(Stille)
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reactionsareprobablycurrentlythe mostpopularin this
family of reactionsMitchell's analyticalreview supple-
mentsicelytherecent0thvolumeof OrganicReactions
onthesStille reactiorby Farina KrishnamurthyandScott,
which givescomprehensivéabulationsof all the known
examplegandwasreviewedin AppliedOrganometallic
Chemistryl2,299(1998)).

Chapter 5, by Sonogashira,covers cross-coupling
reactionsto sp (alkynyl) carbon,and Chapter6 by Link
andOvermardealswith intramoleculaHeckreactionsn
natural-producthemistry.

Chapter 7, by Marek and Normant, covers carbo-
metallation reactions in which organometallic com-
poundskRM areaddedto the multiple bondsof olefinsor
acetylenes,and Chapter 8, by Béackvall, discusses
palladium-catalysed ,4-additionsto conjugateddienes.
Chapter 9, by Knockel, covers reactions involving
organozinaeagents.

Organosiliconcompoundshavea ratherlow intrinsic
reactivityin thiskind of chemistry putit canbeenhanced
by further ligation, particularly by fluorine, and this
chemistryis coveredn Chapterl0 by Hiyama.Thefinal
chapter,by Tsuji and Mandai, deals with palladium-
catalyseccouplingof propargyliccompounds.

Eachchaptemgivesanexcellentaccountof the present
standingof the subject,and is concludedwith experi-
mental details for typical reactions.| would have
appreciateda generalintroductory, integrating,chapter
by the editors describingthe commonfactors between
thesevariousreactionsandtheir relativemerits,andthe
conditionswhich governwhich variantto choose.

The integrationof the chaptersinto the book is less
good,andtheformattingof the formulae,equationsand
schemess notconsistentl usedo work with agreatman,
JoseptKenyon,who hadreducedhereadingof a Ph.D.
thesisto a fine art. He would find the word asymmetric,
andthenthe word desiccator,andthe spelling of these
woulddeterminghecourseof theviva. | wasremindedf
this becausé¢he presenbookfails Kenyon'sasymmetric
testin the Contentslist on pagexi. On the whole, the
numberof errorsis notgreatandtheyarelargelyconfined
toinconsistenciem theformulaeandin theauthorindex.
Thesubjectindexis excellentputtheauthorindexshows
signs of being composedby computerand then never
checkedIt includesonly thosepeoplewhoarementioned
by namein thetext, sothatit coversonly two anda half
pages, and the vast majority of the authorsin the
referencesare not mentionedlt includesnamessuchas
Migita-Kosugi, Suzuki-Miyaura,and Kumada-Tamao,
who in fact areeachtwo people,andHeck-Aldol which
represent@ man and a reaction.In thesetwo and half
pages) found 35 errorsbeforel gaveup counting.

Don't be put off by theseminor quibbles.This is an
excellentaccountof animportantandfascinatingareaof
organometallicchemistry which bridges organic and
inorganic interests,and will be a valuable source of
referencdo anyoneengagedn organicsynthesis.
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