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Catalysts for Fine Chemical
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Series Preface

During the early-to-mid 1990s we published a wide range of protocols, detailing
the use of biotransformations in synthetic organic chemistry. The procedures were
first published in the form of a loose-leaf laboratory manual and all the
protocols have been collected together and published in book form (Preparative
Biotransformations, Wiley, Chichester, 1999).

Over the past few years the employment of enzymes and whole cells to carry out
selected organic reactions has become much more commonplace. Very few research
groups would now have any reservations about using commercially available
biocatalysts such as lipases. Biotransformations have become accepted as powerful
methodologies in synthetic organic chemistry.

Perhaps less clear to a newcomer to a particular area of chemistry is when to use
biocatalysis as a key step in a synthesis, and when it is better to use one of the
alternative non-natural catalysts that may be available. Therefore we set out to
extend the objective of Preparative Biotransformations, so as to cover the whole
panoply of catalytic methods available to the synthetic chemist, incorporating
biocatalytic procedures where appropriate.

In keeping with the earlier format we aim to provide the readership with
sufficient practical details for the preparation and successful use of the relevant
catalyst. Coupled with these specific examples, a selection of the products that
may be obtained by a particular technology will be reviewed. In the different
volumes of this new series we will feature catalysts for oxidation and reduction
reactions, hydrolysis protocols and catalytic systems for carbon—carbon bond
formation inter alia. Many of the catalysts featured will be chiral, given the
present day interest in the preparation of single-enantiomer fine chemicals.
When appropriate, a catalyst type that is capable of a wide range of transforma-
tions will be featured. In these volumes the amount of practical data that is
described will be proportionately less, and attention will be focused on the past
uses of the system and its future potential.

Newcomers to a particular area of catalysis may use these volumes to validate
their techniques, and, when a choice of methods is available, use the background
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information better to delineate the optimum strategy to try to accomplish a

previously unknown conversion.

S. M. ROBERTS

I. KOZHEVNIKOV
E. DEROUANE
Liverpool, 2002



Preface to Volume 5: Regio- and
Stereo-Controlled Oxidations and
Reductions

In recent years the world has become increasingly energy conscious. For the
chemistry arena, this means that old-fashioned, inefficient processes are continually
being replaced by modern methods. In turn, this fuels the search for effective
catalysts to promote a wide range of transformations.

Across this range there can be no doubt that reactions resulting in either the
oxidation or the reduction of a starting material are of paramount importance. In
this Volume, a series of new or improved redox catalysts are featured. The catalysts
have been disclosed in the recent primary literature (learned Journals) and the
respective authors have amplified the disclosure of their catalysts in this Volume.
Thus in each report herein, the exact method of preparation of the catalyst is
described, the precise method for its use is disclosed and the breadth of substrate
range is considered. A description of the equipment required as well as noteworthy
safety issues form part of the description of each protocol. Finally,
where potentially useful, tips and hints are appended, making these detailed
“recipes” often more extensive than those found in the experimental sections of
most Journals.

In order to place later chapters in proper context, the first chapter offers a
comprehensive overview of industrially important catalysts for oxidation and
reduction reactions. Chapters 2 and 3 describe the preparation of chiral materials
by way of the asymmetric reduction of alkenes and ketones respectively. These two
areas have enjoyed a significant amount of attention in recent years. Optically active
amines can be prepared by imine reduction using chiral catalysts, as featured in
Chapter 4, which also discloses a novel reductive amination protocol.

The remaining chapters deal with a variety of catalysts for effecting oxidation
reactions. Chapter 5 describes three simple protocols for the controlled oxidation of
primary or secondary alcohols. The importance of stereocontrolled epoxidation and
hydroxylation reactions is reflected by the fact that Chapter 6, directed at this field,
is one of the most extensive sections of the book. An interesting example of an
enantioselective Baeyer-Villiger reaction is featured in Chapter 7, together with an
industrially important ketone to enone conversion. Oxidative carbon-carbon
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coupling reactions are the focus for Chapter 8, while the controlled oxidation of
sulfides and sulfoxides is the topic chosen for the final chapter.

As for the previous volumes in this Series, the Editors are most grateful to the
100+ authors, who have submitted details of their work to the prescribed format for
inclusion in this book. We hope that this Volume will increase exposure of their
discoveries to the industrial chemical community and so contribute to the expanded
employment of their catalysts in fine chemical synthesis.

STANLEY ROBERTS
JOHN WHITTALL
Manchester, 2007
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