Preface

During the carly to mid 1990s Professor Stan Roberts was chief editor ol a series of loose-
leal laboratory protocols detailing the use of biotransformations in synthetic organic
chemistry that were collected together and published in book form (Preparative
Rioiransformartions, Wiley, Chichester, 19993, This led to the publication of the series of
hooks Caralysts for Fine Chemical Svnrhiesis, volumes 1-5, by the same publisher which
covered the application of chemo- and bio-catalytic procedures for the synthesis of fine
chemicals: Tor this series, Dr John Whittall became co-editor on the homogeneous cata-
lysis volumes, Following the format of this series, Pracrical Methods in Biocatalvsiy and
Biorransformations has been prepared. In keeping with these earlier formats, we aim to
provide the readership with enough information to understand when a biocatalytic or
biotransformation method would be a suitable practical method to carry out their svathetic
transformation.

In recent times, the employment of enzymes and whole cells to perform a range of
organic reactions has become much more commonplace, and biotransformation has
become accepted as a powerlul method for application in gynthetic organic chemistry,
However, for chemists developing synthetic methods for a particular target molecule, the
understanding of the advantages and limitations of biocatalysis and biotransformation s
not always clear. Therefore, this book intends to review the indusirial background to when
biotransformations are wsed and introduce the nonmicrobiologist 1o the backeround of how
biocatalysts are discovered and developed and then give detailed experimental procedures
for a comprehensive range of useful hiotransformation methods,

In order to place the later chapiers in proper context, Chapter | offers a comprehensive
review of biotransformation from the perspective ol a large pharmaceutical company
(GSK} and Chapter 2 gives an introduction that allows an appreciation of molecular
biology for scientists with no formal training in this area,

In the remaining chapters, key hiotransformations have been identified from the recent
primary literature {learned journals) and the respective authors have amplified the dis-
closure of their methodologies in this volume, These disclosures ofien contain additional
equipment and experimental details to those found in the experimental section of most
journals, allowing the reader to decide whether these methods are suitable for addressing
their needs.

Chapter 3 describes the application of lipases, proteases and sulfatases for the kinetic
resolution of a range of interesting molecules. A selection of dynamic kinetic resolution
(DKR) procedures is disclosed in Chapter 4. DERs are attracting a significant amount of
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interest as they allow access to >50 % yields of single enantiopure products from
racemates. Other useful synthetic applications of hydrolase enzymes are covered in
Chapter 5. including desymmetrization and regio- and chemo-selective transformations,

Chapters 6 and 7 cover sugar-type chemistry., focusing on aldol and glycosylation
nethods which can offer substantial advantages over traditional chemical approaches.

Chapter & describes the application of hydroxyl nitrile lyases to the synthesis of new
chiral eyanohydrins and a-hydroxy acids and includes new approaches to the transforma-
tion of ‘difficult’ aldehyde and ketone substrates using substrate engineering and immo-
hilization technigques,

The latter part of the book is dedicated to redox biotransformation application, with
Chapter 9 disclosing several methods for the synthesis of chiral secondary alcohols using 4
range of commercially available ketoreductases (alcohol dehydrogenases) which are now
being applied regularly on a large scale,

Chapter 100 covers reductive enzymes with an emphasis on ransaminase enzymes,
which are enjoying widespread application in the synthesis of nonnatural amino acids
which are key building blocks for several produets of industrial importance.

The use of a range of oxidative enzymes in synthesis is covered in Chapter 11, whilst the
very powerful technigue of regio- and stereo-specific biohydroxylation of even complex
molecules by fermenting whole-cell methods 1s covered in Chapter 12,

The Editors are most grateful to the authors who have submitied details of their
procedures in the prescribed format for inclusion in this book. We hope that this book
will increase the exposure of these methods to the chemical community and contribute to
the expanded employment of biocatalysis in organic synthesis.
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