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During the last five yearsa mini-revolution has been
takingplacein organicchemistrylaboratoriesconcerned
with increasinghe speedandthe numberof compounds
synthesizedThesefascinatingdevelopmenthavebeen
driven, in part, by commercial pressuresfrom the
pharmaceuticalindustry to speedup drug discovery
andtheyhavebeenmadepossiblejn part,by solid-phase
synthesisof compoundlibraries containinghuge num-
bersof small-moleculeor oligomeric structuresHence
the publicationof this (andother)bookson the subjectof
solid-phaseorganic synthesisand combinatorialchem-
istry.

This is one of the mostrecently publishedbookson
solid-phaseorganicsynthesislt haseight chapterseach
providing quite a comprehensiveeview of the literature
(especially1995-1998pn specificclasse®f solid-phase
reactionsor techniques.

The chapterthathasmostorganometallichemistryis
Chapter 2, ‘Palladium-catalysedcarbon—carbonbond
formation on solid support’(Todd and Abell). It covers
Heck, Stille and Suzuki coupling reactions,which is
appropriatesince these are amongstthe most widely
studied organometallicreactionsin solid-phasesynth-
esis. The related copper-cocatalyse®onogashira-type
couplingsof terminal alkyneswith aryl iodidesarealso
coveredin Chapter2 and4.

Topics covered in other chaptersare solid-phase
synthesis of guanidines (Chapter 1), benzofused
heterocycles(Chapter 3), phenylacetyleneoligomers
(Chapter 4), and natural products (Chapter 8). The
overall content of the book is broadenedwith three
chapterson relevant and useful techniques:synphase
crowns for multiple parallel synthesis (Chapter 6),
vibrational spectroscopic techniques for following
solid-phasereactions(Chapter7), and the increasingly
popular use of polymer-supportedeagents,substrates
and catalysts(‘resin capture’) (Chapter5, by Flynn,
DevrajandParlow).

The editorsshouldbe complimentedon their aim of
providing comprehensivaeviews of narrowly defined
areasby leadersin the field. The book is targetedto
researcheractivein the area.The corollary is that with
one or two exceptionsthe book doesnot cover other
more general aspectsof solid-phase synthesis, e.g.
experimental conditions, techniquesand equipment;
compoundlibrary synthesispurification and character-
ization;or propertiesof thepolymersupport.Thereforeit
is notdesignedor the moregeneraludienceseekingan
(under)graduatéextbook.
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Densityfunctionaltheory(DFT) is very muchtheflavour
in quantunchemicalcalculationsThebasicideaof DFT
is thatfor a collectionof electronsandnucleitheground-
statemolecularenergy,the wavefunctionand all other
molecularelectronicpropertiesare uniquely determined
by the electronprobability densityp(x,y,2, a function of
threevariables.The ground-stateenergyis a functional
of p: Eg = Eg [p]. Theauthors’aimis to guidethechemist
throughbasictheoreticalandrelatedtechnicalaspectof
DFT at an easy-to-understantheoretical level. They
succeedadmirably. They presentand explain the basic
equationsof DFT andthe essentialjuantummechanics
fundamentals.The mathematicsis essentialbut not
heavy. As ever, the challenge for the readeris to
penetratethe equations.The authors,in my view, are
quite outstandinglygood in their explanationsof the
equationsand the physical reality that they represent.
Their half-page accountof what a functional is (as
opposedo afunction)andwhy we usethemis oneof the
best | have encountered.The literature is covered
throughto the autumnof 1999. Topics not coveredare
Carr—Parrinello methods, softnessand hardnessand
Fukui functions, and combined DFT and force field
methods.

The first part of the book (nearly half) is devotedto
presentingthe backgroundquantummechanicsand the
ideasandequation®f DFT. Thepresentatiors readable
and attractive; the ideas are put in context and the
reader’s attention and interest are engaged.The im-
portantconceptof electroncorrelationis treatedthrough
the exchange-correlatiorhole: correlation leadsto a
depletionof electrondensity. The exchange-correlation
hole thus containsexactly the chargeof one electron:
S hxo(%; %p)dX, = —1

Thediscussiorof the backgroundncludesanaccount
of theelectrongasmodelasa preludeto the Kohn—Sham
treatmentof the electrondensity.The local densityand
the meaningof the Kohn—Shanorbitalsarediscussedt
length. The section‘Do the Kohn—Shamorbitals mean
anything?'was(moderatelyyeassuringor chemistavho
worry from time to time, and | am one, whetherthe
molecular orbital pictures generatedby the graphical
interfacesof our DFT programsare quite proper.After
all, thebusines®f DFT is electrondensity the squareof
the wavefunction,and not the wavefunctionitself. We
arereferredto the ‘many authors’'who ‘recommencdthe
KS orbitals as legitimate tools in qualitative MO
considerations.Thereis somediscussionof the treat-
mentof excitedstatesA chapteris devotedto the ‘quest
for approximateexchange-correlatiofiunctionals’ and
the local density approximation.A final chapterin the
theoreticalsectionincludesdiscussionof the important

Appl. OrganometalChem.14, 744—747(2000)



