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This eminentlyreadablebookhasbeenwritten to bridge
the cultural gap for studentsmoving from carrying out
synthetic chemistry in a teaching environment to
performingpreparativechemistryin a researchenviron-
ment. The emphasisis on the handlingof air-sensitive
compounds,althoughmethodsfor thecharacterizationof
compoundsarecoveredbriefly in later chapters.

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

The use of Schlenk lines, glove boxes and high-
vacuumlines is comprehensivelycovered.For example,
in the chapterdevotedto Schlenk techniqueswe are
takenthrougha discussionof aspectsof 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
techniquesusingSchlenkapparatus.

Having consideredthe apparatusto be used in our
experimentsthe author then moves on to discussthe
solventsandreagentswhichmightbeemployed.Thereis
muchuseful informationcollectedhereon the purifica-
tion and drying of solvents(including the designand
maintenanceof solventstills). Thesectionon reagentsis
by its very naturesomewhatgeneral.Neverthelessthe
authorprovidesa host of useful ideasfor carrying out
halogenation,ligand metathesis,alkylation, oxidation,
reductionanddeprotonationreactions.

By this stagewe are ready to carry out a reaction!
Focusingon air-sensitivematerials,theauthordiscusses
techniquesfor the measurementof quantitiesof reagent
and their introduction to the reaction vessel,and for
heatingandmixing thereactionmixture.Subsequentlyof
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 storageof
sensitivematerialsin ampoules.Thegrowingimportance
of thereactionsof solidsis recognizedby theauthorand
discussedherein two shortchapters.

Characterizationof productsnow follows, theempha-
sisbeingonthepreparationof samplesfor measurement,

rather than the theory of particular techniques,as is
appropriateto thegeneralthrustof the text.

Specialtechniquessuchasmicrowaveheating,metal
vapoursynthesisandsonicationaretreatedbriefly in the
penultimatechapterand the book concludeswith short
descriptionsof preparativemethodsfor selectedcom-
pounds,which largely reflect the author’sown research
interests.

In conclusion,thetext is lucid andis supplementedby
manyclearline drawingsof apparatus.Thebookwill be
of interest to anyone embarking on a career in
preparativechemistry and should also provide more
experiencedresearcherswith newideason how to carry
out their syntheticstudies.
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All cultures need their heroes, and organometallic
chemistry has an excellent one in Edward Frankland.
In thepasthehasbeenundersungbut,with thisscholarly
researchedand referencedbiographyby Colin Russell,
Frankland should now receive the recognition he
deserves.

He wasborn in Churchtown,nearLancaster,in 1825,
the illegitimate son of Edward Gorst Jr and Margaret
Frankland,who was a servantin the homeof Edward
Gorst Sr, a prominent lawyer in Preston.Soon after-
wards,hismothermarriedWilliam Helm,andFrankland
lived in Lancasterwith his stepfatherand mother,who
took in lodgersfor a living. He nevergaveinterviews,
andthoughhisownrecollectionswerepublishedin 1901
asSketchesfrom the Life of Sir EdwardFrankland,this
wasrapidly withdrawnbeforereappearingin an expur-
gatededition. The secretof his origins wassuppressed,
and this may have influencedthe fact that neither the
Royal Society nor the ChemicalSociety publishedan
obituarywhenhedied in 1899.

Colin Russelland his wife Shirley very fortunately
cameacrossa collectionof severalthousanddocuments
in the hands of Frankland’s descendants.Microfilm
copiesof thesepapershavebeendepositedin the Open
UniversityLibrary, andit is largelyon thesepapersthat
the presentbook is based.

After a rudimentary education at eight different
schools,Franklandwas apprenticedfor six years to a
pharmacist’s shop in Lancaster; then in 1845, on
recommendationof a medical friend, he moved to
London to be assistantin analyticalchemistryto Lyon
Playfair of the GeologicalSurvey.Here he met Kolbe,
who wasto be a life-long friend. He attendedPlayfair’s
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lecturesat PutneyCollege,passingwith credit the only
chemistryexaminationwhich heeversat.

In 1847Franklandspentthreemonthswith Kolbe in
Bunsen’s laboratory in Marburg, where in 1849 he
becamethe first Englishmanto obtaina Ph.D.He then
had a seriesof appointments,someof which he held
simultaneously:Professorat PutneyCollege(1850),the
first Professorof Chemistryat Owen’sCollege(later the
University of Manchester)(1851–1857),Lecturerat the
RoyalIndianMilitary College(1959–1861),at theRoyal
Institution(1863–1865)andfinally Hofmann’ssuccessor
(1865–1885)at theRoyalCollegeof Chemistry(later to
becomeImperial College).

Frankland’sentryinto organometallicchemistrycame
in 1848 in his attemptsto isolate organic radicals,by
reactionssuchasthat of potassiumwith ethyl iodide to
givepotassiumiodideandtheethyl radical.With current
knowledgeof atomic weightsit is clear that his ‘ethyl’
wasin fact butane:

2EtI � 2K ! 2KI � EtEt

Thesereactionswere often violent if not explosive,
andto moderatethereactivityhemovedinsteadto zinc.
He heatedmethyl iodide in a sealedtubewith zinc, and
obtainedacompoundwhich reactedviolently with water
giving a greenish-blueflame.He hadobtaineddimethyl-
zinc:

2MeI � 2Zn! ZnI2 �Me2Zn

Undersimilar conditions,tin reactedwith ethyl iodide
to give diethyltin diodide:

2EtI � Sn! Et2SnI2

Though Zeise had preparedthe platinum–ethylene
complex K� [C2H4PtCl3]

ÿ in 1827, and Bunsenhad
obtainedfrom potassiumacetateand As2O3 a seriesof
cacodyls such as Me2AsAsMe2 and Me2AsCl in the
1840s,Franklandwas the first to recognizethat there
existedwholeseriesof compoundsto befound,whichhe
setout to investigatesystematically.Hecoinedthename
‘organometallic’,andcanrightfully berecognizedasthe
fatherof the subject.He contributedto thechemistryof

the organicderivativesof mercury,boron,silicon, lead,
arsenic, antimony, and bismuth. His organozincand
organomercurycompoundswereusedfor the alkylation
of other Main-Groupmetalsand the organozincswere
usedin organicsynthesisfor the alkylation of what we
would now call electrophilic centresin organic mol-
ecules,right up to 1900,when Grignard’sorganomag-
nesiumcompoundswerefoundto beeasierto makeand
to handle.He survivedexplosionswith his alkali metals,
fires with his organozinccompoundsand the habit of
tastingall hisproducts,includingtheorganomercuryand
organoleadcompounds.

It was this work which led Frankland in 1852 to
advance the concept that elements have a specific
binding poweror ‘valency’, and in 1866he introduced
theword‘bond’ into chemicalnomenclature.His Lecture
Notesfor Students,publishedin 1866,popularizedthese
concepts and establishedhim as one of the great
chemicalcommunicatorsof the19thcentury.

Amongstall this, Franklandwasinvolvedextensively
in consultancy,particularly in water analysis,and he
submittedmonthly official analysesof London’s water
supply and sat on the Royal Commissionon River
Pollution. He served as President of the Chemical
Society (1871–1873)and as the first Presidentof the
Institute of Chemistry(1877–1880).He was electeda
Fellowof theRoyalSocietyin 1853andwasawardedits
BakerianLectureship,the Royal Medal andthe Copley
Medal. He actedas its ForeignSecretarybut neveras
President,probably becauseof the Royal Society’s
horror of ‘trade’, with which he was too closely
associatedbecauseof hisconsultancies.Hewasknighted
in 1897.

RussellarguesthatFrankland’sillegitimacy gavehim
asenseof insecuritywhichdrovehim throughouthis life
to advancehimself socially, financially andprofession-
ally. It madehim acceptmultiple appointments,under-
take consultancies,and to be manipulativerather than
following establishedprocedure, and was both his
strengthandhis weakness.

This a fascinatingbook of social history and of the
historyof chemistryin roughlyequalparts,andshouldbe
required reading for all contemporaryorganometallic
chemists.
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