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A major challenge for the chemicals industry is the
development of energy-efficient means of selectively
functionalizing methane and other lower alkanes. That
challenge is principally focused on the development of
new catalyst systems. At present, the attractively low
cost of the lower alkanes is more than offset by their
relative lack of chemical reactivity, so that when
conditions can be discovered for their chemical trans-
formation, either conversion rates have to be unecono-
mically low, or the desired products, e.g. methanol from
methane, are themselves destroyed under the chosen
conditions. Almost 400 pages of this book comprise a
record of the principal lectures at a NATO Advanced
Study Institute held in Southern Portugal in the summer
of 1997, which was devoted to the many approaches
which have been explored for the understanding and
development of catalysts for reactions of C1–C4 alkanes.
This is followed by some 60 pages of selected short
communications; the book is completed by a brief report
on an accompanying Workshop, a principal finding of
which was that there should be greater integration of the
diverse approaches to catalyst development, especially
with regard to potential applications.

Among the many investigative approaches addressed
in the main section are biomimetic activation, organo-
metallic and heteropolyacid-salt activation, and activa-
tion by superacids. For all of these, the possible
utilization of zeolite supports is extensively analysed.
Theoretical approaches which are presented include the
computer simulation of catalyst active sites in zeolites.

The book is generally well presented, and, for those
active in the field, for whom it is likely to be a valuable
source book, its rapid production (January 1998) will be
welcomed. However, closer inspection reveals that
uniformity between (and even within) chapters, as well
as general accuracy, have to some extent suffered.
Although the frequency of minor textual errors occa-
sionally becomes distracting [especially the more
humorous ones, such as reference to the agnostic (sic)
effect], only rarely did I find that they leave the intended
meaning unclear. A greater distraction was the subject
index, which comes close to being of the type that would
have been better omitted altogether (for example, neither
‘Fischer–Tropsch’ nor the more recently developed and

somewhat controversial ‘Gif’ reactions are indexed,
although both are discussed in more than one chapter; in
contrast, there are no fewer than 31 entries under the
peculiarly uninformative heading ‘alkane’).

Essentially all chapters are copiously referenced, often
covering the literature well into 1997, but the book’s
‘author index’ is simply an alphabetical listing of
contributors. One personal hobby horse: I regret the
use, by some contributors, of reference listings which
include titles of research papers. This style, common, for
example, in the life sciences, has generally been the
exception in chemistry publishing and should, I believe,
be discouraged; to my mind it adds little more than the
means for a publisher to sell more paper.

Despite these criticisms, and the relatively high cost,
this book is itself an important contribution towards the
integration of different approaches to catalysis, as
advocated in the Workshop report, and is sure to find
its way on to the shelves of many laboratories in which
catalysis research is being pursued or considered.

M. J. PERKINS

University of London
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What a delight to see three volumes ofStructure and
Bonding(88–90) devoted to topics in the area of ‘metal
sites in proteins and models’. Even better to find three
world-leading biological inorganic chemists as the
editors guiding this special series. Surely this must be a
recipe for success. In my opinion, it is — but not quite in
the way I expected. Although this review is primarily
concerned with Volume 90, I feel I must put it in the
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contextof the whole series.What I hadexpectedwhen
hearing about the serieswas a standardcollection of
reviewson theusualbio-inorganicfavourites,e.g.iron–
sulphur proteins, copper proteins, cytochromes etc.
Instead,theseriesis 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. I amsurethis musthavebeenthe intentionof
the editors and it is interestingthat, apart from a few
notable exceptions, most contributions come from
Europeanlaboratories(for the EuroscepticreadersI
includetheUK 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 kicksoff with a reviewof the
manganesesite in the photosyntheticoxygen-evolving
complex.Thestructuralcharacterizationof this complex
is describedin detail with the emphasison resultsfrom
X-ray absorptionspectroscopyand electron paramag-
netic resonance.However,as we discover,the precise
structureof theoxygen-evolvingcomplexstill tantalizes
us with its elusiveness.So, ‘plenty of scopefor future
work’ is the take-home-messagefrom this article.

Wethenmoveonto aratheroddreviewwhichfocuses
on blue copperproteinsandblue copperoxidases,with
the first X-ray structure of a vanadium-containing
enzymebolted onto the end.The vanadiumenzymein
questionis chloroperoxidase(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, these little eccentri-
citiesarewhatmakesthisseriessonice.Themainpartof
the review is a workmanlikedescriptionof the current
state-of-playin theareaof thesmallbluecopperproteins
andsomemulti-copperoxidases.

Thenextarticlepresentsaparticularlywell-illustrated,
in-depth,descriptionof the xanthineoxidasefamily of
molybdoenzymes.The X-ray structure of aldehyde
oxidoreductasefrom Desulfovibrio gigas (the first
structureof sucha molybdo-oxotransferase)is usedas
a model to aid the interpretationof the hugeamountof
researchdataavailablefor xanthineoxidaseandrelated
molybdo-enzymes.Suchstructuralinsightshaveallowed
major advancementsin our understandingof these
intriguing enzymes.

Frommolybdenum,we moveto nickel andiron in the
form of the [NiFe] hydrogenases.The structural and
functionalpropertiesof theseenzymesaredescribedin
another well-illustrated review. Anyone interestedin
biological electron transfer will find the possible
electron-transferroute, from the Fe/Ni centre through
threeiron–sulphurclustersto the surfaceof the protein,
particularlybeautiful.Thearticlecertainlydoesjusticeto
thesefascinatingenzymeswhich catalysethe reversible
two-electronoxidationof hydrogen,a reactionwhich is
at oncebothsimpleandcomplex.

The next review revisits an old favourite — iron–
sulphurproteins— butwith anewtwist sincethisarticle
focusesonhowcoordinationsphereandproteinenviron-
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
analysedin thecontextof theproteinenvironment.In the
caseof the high-potential iron proteins (HiPIPs), for
example,thereis a rathernice correlationbetweenthe
unit chargeof the protein and the reductionpotential,
suggestingthat the electrostaticnatureof the protein is
themaindeterminantof E° in theseproteins.This is only
oneof manyotherinterestinginsightsinto iron–sulphur
proteinsin whatwill proveausefularticleto 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 tungstenaresurveyedin this
interestingreport. It engendersa feeling of excitement
overtheprospectsfor futureresearchinto thebiology of
tungsten:how is tungstenacquired,transported,stored
and incorporatedinto enzymes?Finally, for the wine
connoisseur,we are informed that a bottle of wine
accounts for one-tenth of our daily requirement of
molybdenumandthat thereis aboutthesameamountof
tungstenalsopresent.An amusingway to endtheseries
anda greatexcuseto drink more.

I concludeby recommendingthis and the other two
volumesof this stimulatingseriesto all of youwhowant
to look at biological inorganicchemistryfrom a slightly
different perspectivethanusual.

STEPHENK. CHAPMAN

Universityof Edinburgh
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This is anup-datedandextendedversionof a very well-
receivedbookfirst publishedin 1995.Thedistinguished
authors, ProfessorRao from the Indian Institute of
Scienceat Bangaloreand ProfessorRaveaufrom the
FrenchCentredesMatriauxatCaen,notethattheintense
world-widestudyof transition-metaloxides,theirrapidly
increasingrange of applicationsand some important
developmentsin the last few yearscombineto makea
newversionnecessary.

The first and longest section (224 pages)gives a
detailedsurvey of structuraltypes.Although it begins
with binary compounds,it soonentersthe much more
difficult realm of tertiary, quaternaryand evenquinary
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