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contextof the whole series.What | had expectedwhen
hearing about the serieswas a standardcollection of

reviewson the usualbio-inorganicfavourites,e.g.iron—
sulphur proteins, copper proteins, cytochromes etc.
Instead the seriesis anexciting, eclectic(in placeseven
eccentric), mix of articles often covering less well-

known systemssuch as the biochemistryof tungsten.
This makes each of the three volumes refreshingly
different.| am surethis musthavebeenthe intention of

the editorsand it is interestingthat, apartfrom a few
notable exceptions, most contributions come from

Europeanlaboratories (for the Euroscepticreadersl

includethe UK in this).

So, this is a good seriesoverall — but what about
Volume 90? Well, this volume hasthe sub-title Redox
Centres— alabelwhichis notparticularlyusefulfor this
collectionof six articles.It kicks off with areviewof the
manganesssite in the photosyntheticoxygen-evolving
complex.Thestructuralcharacterizatiomf this complex
is describedn detail with the emphasion resultsfrom
X-ray absorptionspectroscopyand electron paramag-
netic resonanceHowever, as we discover,the precise
structureof the oxygen-evolvingcomplexstill tantalizes
us with its elusivenessSo, ‘plenty of scopefor future
work’ is the take-home-messadem this article.

Wethenmoveonto aratheroddreviewwhichfocuses
on blue copperproteinsand blue copperoxidaseswith
the first X-ray structure of a vanadium-containing
enzymebolted onto the end. The vanadiumenzymein
guestionis chloroperoxidas¢from Curvularia inaequa-
lis, a fungus), which oxidizes halides to hypohalous
acids.Althoughthis enzymeis indeedof greatinterestit
haslittle, or nothing,to dowith thebulk of thereviewon
copper-containingproteins. Still, theselittle eccentri-
citiesarewhatmakeghis seriessonice. Themainpartof
the review is a workmanlike descriptionof the current
state-of-playin theareaof thesmallbluecopperproteins
andsomemulti-copperoxidases.

Thenextarticlepresentsa particularlywell-illustrated,
in-depth, descriptionof the xanthineoxidasefamily of
molybdoenzymes.The X-ray structure of aldehyde
oxidoreductasefrom Desulfovibrio gigas (the first
structureof sucha molybdo-oxotransferase$ usedas
a modelto aid the interpretationof the hugeamountof
researchdataavailablefor xanthineoxidaseandrelated
molybdo-enzymesSuchstructuralinsightshaveallowed
major advancementsn our understandingof these
intriguing enzymes.

Frommolybdenumwe moveto nickel andiron in the
form of the [NiFe] hydrogenasesThe structural and
functional propertiesof theseenzymesare describedn
another well-illustrated review. Anyone interestedin
biological electron transfer will find the possible
electron-transferoute, from the Fe/Ni centrethrough
threeiron—sulphurclustersto the surfaceof the protein,
particularlybeautiful. Thearticle certainlydoesjusticeto
thesefascinatingenzymeswhich catalysethe reversible
two-electronoxidation of hydrogen a reactionwhich is
at onceboth simpleandcomplex.
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The next review revisits an old favourite — iron—
sulphurproteins— butwith a newtwist sincethis article
focuseson how coordinationsphereandproteinenviron-
ment control the functional propertiesof iron—sulphur
clusters. The review contains a wealth of reduction
potential data from a large number of iron—sulphur
proteins. The variation of thesereductionpotentialsis
analysedn thecontextof the proteinenvironmentln the
caseof the high-potentialiron proteins (HiPIPs), for
example,thereis a rathernice correlationbetweenthe
unit chargeof the protein and the reduction potential,
suggestinghat the electrostaticnatureof the proteinis
themaindeterminantf E° in theseproteins.Thisis only
oneof manyotherinterestinginsightsinto iron—sulphur
proteinsin whatwill provea usefularticleto researchers
in the field.

The volume endswith a review of the bio-inorganic
chemistryof tungtsen.Much of the chemistryand just
aboutall of the biology of tungstenare surveyedn this
interestingreport. It engenders feeling of excitement
overthe prospectdor future researchinto the biology of
tungsten:how is tungstenacquired,transportedstored
and incorporatedinto enzymes?Finally, for the wine
connoisseur,we are informed that a bottle of wine
accountsfor one-tenth of our daily requirementof
molybdenumandthatthereis aboutthe sameamountof
tungstemalsopresentAn amusingway to endthe series
anda greatexcuseto drink more.

I concludeby recommendinghis and the other two
volumesof this stimulatingseriesto all of youwho want
to look at biological inorganicchemistryfrom a slightly
different perspectivehanusual.

STEPHENK. CHAPMAN
University of Edinburgh
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and Synthesis of Ceramic Oxides
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This is anup-datedandextendedsersionof a very well-
receivedbookfirst publishedin 1995.The distinguished
authors, ProfessorRao from the Indian Institute of
Scienceat Bangaloreand ProfessorRaveaufrom the
FrenchCentredesMatriauxat Caennotethattheintense
world-widestudyof transition-metabxides theirrapidly
increasingrange of applicationsand some important
developmentsn the last few yearscombineto makea
newversionnecessary.

The first and longest section (224 pages)gives a
detailedsurvey of structuraltypes. Although it begins
with binary compoundsjt soonentersthe much more
difficult realm of tertiary, quaternaryand evenquinary
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oxides, many of which exist as defect or distorted
structures.Theseare illustrated by a large number of
diagrams,often in termsof arraysof linked polyhedra
which, for the non-specialistdemanda good deal of
carefulstudy! Much attentionis naturallygivento three-
dimensionalstructuresandto superconductinguprates,
but onecanalsofind reduced-dimensionarrangements
suchaspillared,ladder,lamellarandtunnelstructureof
variedcompositionsTheamountof detailedinformation
availableherereflectsthe greatrecentadvancesn X-ray
crystallography and high-resolution electron micro-
scopy.

Section 2 (94 pages) deals with properties and
phenomenaand providesa very clear insight into the
attractionswhich thesecompoundshold, not only for
chemistsbut alsofor physicists,materialsscientistsand
engineersgenerally. Here we find a vast range of
electronicandmagneticpropertiesjncluding insulating,
semiconductingnetallicandsuperconductingehaviour
aswell asdia-, para-,superpara-ferro-, antiferro- and
ferri-magnetic, ferroelectric, giant magnetoresistance
andelectro-optic(but not non-linearoptical) properties.
Theseoften show marked dependencen temperature
and pressureMany technologicalapplicationscan take
advantageof this rich behaviour,someexamplesbeing
datastoragedevices,magnetsdielectric materials,fast
ion conductorsgatalystsandsensors.

Finally, thereis asectiondevotedo synthesisBesides
high-temperaturemethods for bulk materials, some
accountis given of sol-geland other low-temperature
solution methods (so-called chemie doucg, chemical
vapour transport(but not chemical vapour deposition)
and molecularbeamepitaxy. For organometallicchem-
ists, this excellentaccountof propertiesandapplications
couldsharpertheir perceptiorof transition-metabxides
and enthusethem to developnew applicablemetalor-
ganicprecursordor thesevaluablematerials.

B. J.AYLETT
QueenMary & WestfieldCollege,University of London

Fundamentals of General, Organic and Biological
Chemistry

John R. Holum

6th edition. JohnWiley, New York, 1998

800 pages£23.95

ISBN 0-471-17574-9

This book is aimedat North Americanstudentstaking
Life Sciencesat University and assumesdlittle prior
knowledgeof chemistry.It is one of a numberof texts
written by Dr Holum which areclearly successfuin the
States,and is the sixth edition sinceits original publi-
cationin 1978.With the changeso GCSEandA-levels
in the English and Welsh educationalsystemsand the
greaterproportion of young adults enteringuniversity,
such textbooks become more relevant to chemistry
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coursesfor studentsin the Life Sciencesin British
Universities.

Thetextis written in a colloquial style andaddresses
thestudendirectly. Thefirst chapteiis anintroductionto
the methods of science and to the basic ideas of
measurementvhich should all be familiar to British
students.lt is lavishly illustrated, as is the rest of the
book,andendsin achaptersummaryfollowed by review
exercises.There are worked examplesthroughoutthe
bookwhich usefully analysethe problemfor the student
before providing the solution. The margins contain
furtherexplanationr extension®f materialsdiscussed
in the body of the text. Most of theseseemuseful but
someadd very little to the text or appearto expectthe
readerto lack a graspof the Englishlanguage Special
topics,now called InteractionUnits, aredottedaboutin
an effort to showthe studentthe relevanceof chemistry
to theirmaininterest.Thesequencef materialis, from a
traditional viewpoint, often unusual; the mole, for
example,is introducedin Chapter5 after a discussion
of electron configurationin Chapter3. The physical
chemistryneededn aone-yearcoursefor biologistsis all
adequatelycovered and the studentcan readily find
topics of interest,for exampledialysis and the blood-
streamin Chapter7, which connectthe chemistryin a
meaningfulway to biological problems.

Theorganicchemistryhasbeenreducedn this edition
buta completelyadequateoveris provided.The author
is clearly familiar with the problemsthat studentshave
whenstartingthis subjectand althoughhe initially uses
squareplanarformulaeheillustratesvery well howthese
can confusethe studentsinto formulating non-existent
isomers A problemwith trying to berelevantdoesarise
here,however,in that numerousbiologically important
moleculesare drawnwithout any stereochemistrypeing
shown.Forexample the formulaof cholesterodrawnin
this way (p. 343) thusfails to indicatethe importanceof
the uniquethree-dimensionastructureof the molecule.
Therepresentationsf glucoseandfructose(p. 429) are
meaninglessasis theasidein themargin.Sincetheseare
only being usedas examplesof compoundswith car-
bonyl and hydroxyl groups,giving the correct stereo-
chemicalstructurewould surelynot confusethe student.
Thearrow'mechanismsin this chapterarealsoincorrect
andthe ‘arrows’ would be betterremovedto leavejust
the equilibria. The carbohydratesare, in fact, later
describedwith their correct stereochemistrybut the
steroidsremainasunresolvedsomers.

The last four chaptersare biochemical.There are a
number of appendicesexplaining mathematicalcon-
cepts,providing nomenclatureulesfor inorganiccom-
pounds, giving three organic mechanismswith the
correct'arrows’, andprovidinganswerdor the exercises
in the text. Thereis a substantiaindex, which includes
mad cow disease!

Altogether,this text providesa comprehensiveover-
age of the chemistry likely to be taught to biology
studentsin a first-yearcourseat university. It provides
materialfoundin A-level coursesandis thusvaluablefor
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