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coursesin environmentallaw, planning and science.l

have my doubtsasto whetherthe lawyerswill under-
standall of it; the analyticalchapter,for example,will

not be easily followed by those without a chemistry
backgroundFor this latter market,though,the book is
generallysuccessfulbut perhapsvenmore usefully, it

provides a source of information for the laboratory
worker to seesomeof the ‘real world’ consequencesf
his/hertoxicity or analyticalstudies.

The work is multi-authoredby distinguishedworkers
in the TBT field. In general,it is sensiblydivided into
chapters concerned with the manufacture, analysis,
occurrencefate andtoxicity/biological aspectsThe last

two chaptergdiscusdegislativeand otherlegal aspects.

Thefirst chapterpy theeditor,setsoutthe prosandcons
of TBT use in the antifouling area. The chapteron

manufacturg(41 pages)is probablyratherlong for the

bulk of thereadershipMy only structuralcriticism of the

work is the existenceof someoverlapin Chapters4—6,

particularly in the fate and toxicity areas.Mention of

‘imposex’ anddiscussionshereonarescatteredhrough-
outthebook,leadingto somethingof amultiple coverage
of this aspect.This is a small criticism, however,of a

very usefulwork which I amvery happyto recommend.
It is very goodvalueat £50.

PJCRAIG
De Montfort University, Leicester
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This GoldenAnniversaryvolume of Organic Reactions
is devotedentirelyto areviewof the Stille reaction.This
reaction,which was developedby J. K. Stille in 1978,
involves the reaction of an organotin(lV) compound
R!SnR%; and a compoundR3X in the presenceof a
palladium(0) catalyst, Pd(O)L,,, to give the carbon—
carbon-couplegoroductR™-R3. R Is typically a vinyl,

aryl, alkynyl, allyl or alkyl group, R® is usually vinyl,

aryl, allyl, benzylor acyl,andX is ahalideor sulphonate.

Similar reactions of the organic compounds of
magnesiumgzinc, boron andsilicon are known, but the
stannaneshow a convenientbalanceof stability and
reactivity: their use has been widely developedand
exploitedin recentyears,andthe Stille reactionhasbeen
usedwith spectaculasucces thefinal or late stageof
synthesisof some natural products.The reactionwas
reviewedby J.K. Stille in 1986andby T. N. Mitchell in
1992, andrecentadvancesvere describedby V. Farina
and G. P. Roth in 1997, but a comprehensiveand
authoritativereviewhasbeenurgentlyneedeeforethe
subjectgrowsto an unmanageablsize.

Following the establishedpattern of Organic Reac-
tions, the volume startswith a ratherbrief discussiorof
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the mechanismyegiochemistryand stereochemistnof

the reaction, and of its scope and limitations. The
stannaneeactantareusuallystableto air andmoisture,
and are unreactive towards most types of functional
groups which may be presentin” R®X, and which

thereforedo not need protecting. When the reactivity
of the stannaneis low (e.g. when R is alkyl), the
reactivity can be enhancedby working with a polar
aprotic solventsuchas DMF, DMSO or HMPA, anda
weak ligand L, such as triphenylarsineor tri(2-furyl)-

phosphine ratherthan triphenylphosphinelf the reac-
tionsarerun underanatmospheref carbonmonoxide,a
carbonyl group can be incorporatedinto the product
R1COR¥; further modificationsof the processinvolve

organostannanewhereR1 is H, R3Sn,RO or R,N. This

introductorysectionof 60 pagesendswith a discussion
of the experimentalconditions and nine examplesof

typical preparations.

Therestof the bookis occupiedby a seriesof tables,
classifiedmainly on the basisof the natureof the group
R?® in the electrophile R®X. The substrate,stannane,
conditions, yield and reference are given, and the
literature is coveredup to the end of 1994, with some
selectedreferencegrom 1995. Thesetablesoccupy560
pagesandinclude some5000 examplesof the reaction.
Thereare 865 references.

This is aworthy anniversaryolumein this renowned
seriesandwill beavaluablesourceof informationfor all
syntheticorganicchemists.

A G DAVIES
University College,London

Theoretical Aspects and Computer Modelling of
the Molecular Solid State

Angelo Gavezzotti (ed)

JohnWiley and Sons,Chichester1997

237 pages£70

ISBN 0-471-96187-6

Molecular solids are those solids where the forces
betweenneighbouringparticlesare much weakerthan
the forces within the particle. Solid phasesof neutral
organics and organometallicsare molecular; ionic,
covalent and metallic solids are not. In this book,
Volume 1 in the seriesThe Molecular Solid State,the
structureandmorphologie®f molecularsolidsandtheir
thermodynamic properties and phase transitions are
describedand explainedin termsof the intermolecular
forces which keep the molecules together. It is a
welcomeandtimely additionto the scientific literature
in therapidly developingfield of computersimulationof
intermoleculaiinteractionslt comprisesevenchapters,
eachwritten by anexpertor expertsln hisforewordJ.D.
Dunitz, the Series editor, points out that the weak
intermolecular interactions, which include hydrogen
bonding,areresponsibldor the existenceof the organic
world; thatthelong-rangeperiodicorderof a crystalis a
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consequenceof the short-rangeinteractions between
neighbouringmolecules;and that with the developing
interest in intermolecular interactions the focus of
interestin crystallographyis shifting from an emphasis
on molecularstructuretowardsthe systematicof inter-
molecularinteractions.Although we can now simulate
the crystal structuresof a numberof compoundswve are
still far from being able to predict crystal structuresin
general.The aim of this book,admirablyachievedjs to
review progressand point the way ahead.

The dominantintermolecularforceswhich enablethe
orderingof moleculesn a crystalarethe vanderWaals
attraction, hydrogenbonding and electrostaticinterac-
tions. Thelattice energyof a crystalhavingN molecules,
eachwith n atoms surroundinga moleculeof m atomsis
simply

N n m
Ea=1/2) > > Vii

k=1 i=1 j=1

whereV, is theinteractionenergybetweeratomi of the
central molecule and atom j in the kth surrounding
molecule. The interaction energiesare evaluated as
functionsof interatomicdistancesby, for example,the
Lennard-Jonegotential or the Buckingham potential
with coulombicpotentialsandhydrogen-bongbotentials
asrequired.The stable,lowest-energystructureand its
evolution with temperature,pressureand time are
commonly sought by a molecular dynamics simula-
tion—whereinlie the skills requiredandthe pitfalls for
theunwary.

In Chapter 1, A. Gavezzotti provides a masterly
accountof crystalsymmetryand molecularrecognition.
The spacegroupsare built from combinationsof the
symmetryelementf a molecule(translation jnversion
centre, glide plane, twofold screw axis). The text is
accompaniedoy exceptionallywell-drawn diagrams;a
computeprogramfor the constructiorof spacegroupsis
cited. Thechapterincludesusefuldiscussionf fivefold
symmetry (and misconceptiongelating thereto), prob-
lemswith X-ray-derivedcrystal symmetries(symmetry
violationsdueto small atomicdisplacementsstructural
disorder at the molecular level), chirality, thermo-
dynamicsof crystalgrowthanddissolution,spacefilling
andcrystal design.The chapterconcludeswith a useful
descriptivelist of leadingreferencesSubsequenthap-
tersfill in andexpandon the themesof thefirst chapter,
giving the book a unity often lacking in multi-author
works.

S. L. Pricein Chapter2 tacklesthe theory of inter-
molecular forces, how intermolecular potentials are
derived and how they are applied to accountfor and
predictcrystalstructureswith particularemphasi®onthe
electrostaticand polarizationcontributionsto the inter-
molecularpotentialsof polar molecules(the distributed
multipole model). The point is well madethat close-
packing ‘knobbly’ moleculesmay form tightly bound
three-dimensiongigsawswhereasplanaror disc-shaped
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moleculescan be close-packedn a rangeof structures
andso ableto slide androtaterelativeto eachother.

In Chapter3 A. Gavezzottiand G. Filippini describe
the calculation of thermodynamic quantities (lattice
vibrations, enthalpy, entropy and free energy of sub-
limation, vapourpressureand specificheat,enthalpyof
melting, heatsof mixing) from atom—atompotentials.
Solvatesand inclusion compoundsare discussedrom
the standpoinof host—-guesthemistry the guestbehav-
ing asa spacefiller in crystallization.Packingenergies
arecomparedvith experimentaheatsof sublimation.A
useful table of atom-atom potential parametersis
provided.

Energyminimizationby force-fieldmethodgmolecu-
lar mechanicsanddynamics,Monte Carlo) is described
in Chapter4 by B. P. van Eijck, L. M. J. Kroon-
Batenburgand J. Kroon. Conceptsare definedclearly
and carefully with the relevant mathematics.Various
force fields and their parameterizatiorare described.
Applicationsareto crystalstructurecalculationsmodel-
ling carbohydratesand cellulose in particular, and
defining hydrogen atom positions and disorder (not
always accessible by X-ray crystallography). This
chapteris a mostuseful summaryof the equationsand
methodf force-fieldcalculationsyith timely warnings
of the pitfalls.

In Chapter5 L. S. Bartell discussesexperimental

studiesand molecular dynamicssimulationsof homo-
geneousnucleation in molecular clusters, especially
spontaneouphasechangeswhen a systemis cooled.
Although manynucleationprocessesare heterogeneous,
initiated intentionally or inadvertentlyby seeding,an
understandingf homogeneousucleationis a requisite
for developing heterogeneousnodels. Homogeneous
nucleationis studiedexperimentallyby electrondiffrac-
tion andhigh-resolutiorcoherenRamanspectroscoppf
supersonigets,andtheoreticallyby MD simulationsand
visualizations of phase transitions. Results for alkyl
halides,TeF; andSeR; arereported Thesimulatedphase
changesclosely parallel those observedin supersonic
jets.
l Thefinal two chaptersaredevotedto crystalstructure
and morphology.In Chapter6 R. J. Gdanitzreportsa
number of successfulab-initio molecular dynamics
predictions of crystal structures.In Chapter 7 G.
Clydesdale,K. J. Robertsand E. M. Walker review
experimental data on crystal habit and progressin
predicting crystal morphology,including the effect of
modifying additivesandthe useof thecomputeprogram
HABIT95.

Thisis awide-rangingbookwhich will be usefulboth
to thenoviceandthe expertin computersimulationsand
to black-boxpractitionersof themodellingart. | enjoyed
readingit andlearnedalot fromit. | stronglyrecommend
this book to anyonewho wishesto understandchow and
why moleculegackinto crystalsandto learnmoreabout
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the computationaland experimentaltechniquesusedin
studyingmolecularinteractions.

PHILIP C. H. MITCHELL
University of Reading,UK

Advanced Practical Inorganic and Metalorganic
Chemistry

R. J. Errington

Blackie Academicand Professional1997

Xii + 288 pages.Soft cover£24.99

ISBN 0-7514-0225-7

This eminentlyreadablebook hasbeenwritten to bridge
the cultural gap for studentsmoving from carrying out

synthetic chemistry in a teaching environment to

performingpreparativechemistryin a researctenviron-
ment. The emphasids on the handlingof air-sensitive
compoundsalthoughmethoddor the characterizatiomnf

compoundsare coveredbriefly in later chapters.

Importantpreliminariesfor the new researctstudent,
such as searchingand keeping up to date with the
chemicalliterature,andthe maintenancend contentof
laboratory notebooks,are prominently featuredin the
introductorychapter.

The use of Schlenk lines, glove boxes and high-
vacuumlinesis comprehensivelgovered.For example,
in the chapterdevotedto Schlenktechniqueswe are
takenthrougha discussiorof aspectof the designand
setting up of an inert-gas/vacuummanifold, to con-
siderations of the inert-gas supply and purification
columns, and finally to a description of filtration
techniquesusing Schlenkapparatus.

Having consideredthe apparatusto be usedin our
experimentsthe author then moveson to discussthe
solventsaandreagentsvhich mightbeemployedThereis
much usefulinformation collectedhereon the purifica-
tion and drying of solvents(including the designand
maintenancef solventstills). The sectionon reagentss
by its very naturesomewhatgeneral.Neverthelesghe
author providesa host of usefulideasfor carrying out
halogenation ligand metathesis alkylation, oxidation,
reductionanddeprotonatiorreactions.

By this stagewe are readyto carry out a reaction!
Focusingon air-sensitivematerials the authordiscusses
techniquedor the measurementf quantitiesof reagent
and their introduction to the reaction vessel,and for
heatingandmixing thereactionmixture.Subsequentlpf
coursethe productsmust be worked up, isolated and
purified andthe waysin which this canbe achievedare
quite thoroughly described. There is also a useful
discussionat this point of the long-term storage of
sensitivematerialsn ampoulesThegrowingimportance
of thereactionsof solidsis recognizedy the authorand
discussederein two shortchapters.

Characterizatiomf productsnow follows, the empha-
sisbeingonthepreparatiorof samplegor measurement,
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rather than the theory of particular techniques,as is
appropriateto the generalthrustof the text.

Specialtechniquessuchas microwaveheating,metal
vapoursynthesisandsonicationaretreatedbriefly in the
penultimatechapterand the book concludeswith short
descriptionsof preparativemethodsfor selectedcom-
poundswhich largely reflectthe author'sown research
interests.

In conclusionthetextis lucid andis supplementety
manyclearline drawingsof apparatusThe bookwill be
of interest to anyone embarking on a career in
preparative chemistry and should also provide more
experiencedesearcherg/ith newideason how to carry
out their syntheticstudies.

DEREKA. TOCHER
University CollegeLondon

Edward Frankland: Chemistry, Controversy and
Conspiracy in Victorian England

C. A. Russell

CambridgeUniversity PressCambridge 1996

XX + 535 pages£65.00,110.00

ISBN 0-521-49636-5

All cultures need their heroes, and organometallic
chemistry has an excellentone in Edward Frankland.
In the pasthehasbeenundersundput, with this scholarly
researchednd referencedbiographyby Colin Russell,
Frankland should now receive the recognition he
deserves.

He wasbornin ChurchtownnearLancasterjn 1825,
the illegitimate son of Edward Gorst Jr and Margaret
Frankland,who was a servantin the home of Edward
Gorst Sr, a prominentlawyer in Preston.Soon after-
wards,his mothermarriedWilliam Helm, andFrankland
lived in Lancastemwith his stepfatherand mother,who
took in lodgersfor a living. He nevergaveinterviews,
andthoughhis ownrecollectionsverepublishedn 1901
as Sketched$rom the Life of Sir Edward Frankland, this
was rapidly withdrawn beforereappearingn an expur-
gatededition. The secretof his origins was suppressed,
and this may have influencedthe fact that neither the
Royal Society nor the Chemical Society publishedan
obituarywhenhe diedin 1899.

Colin Russelland his wife Shirley very fortunately
cameacrossa collection of severalfthousanddocuments
in the hands of Frankland’s descendantsMicrofilm
copiesof thesepapershavebeendepositedn the Open
University Library, andit is largely on thesepapershat
the presentookis based.

After a rudimentary education at eight different
schools,Franklandwas apprenticedfor six yearsto a
pharmacist's shop in Lancaster; then in 1845, on
recommendationof a medical friend, he moved to
Londonto be assistanin analyticalchemistryto Lyon
Playfair of the GeologicalSurvey.Here he met Kolbe,
who wasto be a life-long friend. He attendedPlayfair’s
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