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Foreword

When the first edition of Enzyme Catalysis in Organic Synthesis: A Comprehensive
Handbook was planned and then published biocatalysts had made their first major
impact on research in organic synthesis both in academia and in industry. Significant
advances in the expression and isolation of enzymes as well as techniques for their
immobilization and stabilization had prompted a flurry of research activities and
publications from the organic chemistry community and the industrial sector. This
was adequately reflected in the “handbook” with its dominant central part summa-
rizing applications of enzymes in academic and industrial synthesis, arranged
according to reaction type.

In the following years, the number of applications — less so the kind of novel
transformations — steadily grew, but gradually the main emphasis in the community
shifted from the application to the biocatalysts themselves. Directed evolution,
molecular biology techniques, and biocatalyst design began to have a major impact
and to define new challenges and the frontier of research in the field.

Since the publication of the second edition the use of “enzymes in organic
synthesis” has again undergone a major shift in emphasis. “Green chemistry,” the
focus of the chemical industry towards increasingly environmentally friendlier
processes, is now a major driver in the establishment of novel techniques and
transformations, and clearly the advantages of biocatalytic transformations shape the
field to a major extent. Along with the scientific and economic pull arising from this
industrial demand, the scientific push provided by the rise of “synthetic biology”
offers completely novel opportunities for research and application.

This shift in emphasis since the publication of the first edition is mirrored by an
appropriate change in the editors (and of course the authors) of the “handbook.”
Karlheinz Drauz has a knowledge of the whole field and experience in research in
biocatalysis in more fundamental research as well as in industrial application that is
second to none. He guarantees the continuity and the “reality check” that the
practicing reader of a “handbook” expects. Harald Gréger and Oliver May together
guarantee that the face-changing recent developments in academia and industry
are very well reflected in the scientific and technological expertise of the editorial
team.
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Foreword

The third edition of Enzyme Catalysis in Organic Synthesis accordingly has kept the
originally chosen classification of biocatalytic transformations by reaction type but it
also covers new developments that have changed and will change the face of the field.

Itis not only an invaluable source of knowledge and references, it also embodies a
treasure that consists of a multitude of findings not yet exploited by the scientific
community. I have no doubt that - like the first and the second editions — it will fuel
numerous research projects and industrial applications.

Dortmund, November 2011
Herbert Waldmann
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Preface

While biocatalysis experts refer to the previous two editions of this handbook as “The
Drauz-Waldmann” handbook its official title is of course Enzyme Catalysis in
Organic Synthesis and it is recognized as a reference work in the field of biocatalysis.
We hope this third edition will provide the same value as the previous two editions
and so become known as “The Drauz-Groger-May” handbook. The fact that you are
holding this book in your hands shows your trust in our selection of the world
renowned experts who have authored this book. All the authors have put a lot of
effort into their individual chapters to secure high level contributions and to create a
reference work on biocatalysis.

We felt that a third edition is necessary as ten years have elapsed since the last
edition, which is a long time in such a dynamic field. Progress is reflected by the fact
that many of the chapters had to be completely rewritten and new chapters have been
added. To show the relevance of biocatalysis one fact was very important for us:
highlighting proven industrial applications by adding new coherently structured
application sections to the various chapters dealing with the different chemical
reaction types. We hope this will convince non-professionals in biocatalysis that
this technology is an established tool that should not be omitted from the repertoire
of any chemist working on the development of highly efficient syntheses in acade-
mia as well as industry.

There are also elements that we did not want to change. Again we have chosen to
keep the overall arrangement of three different volumes, of which the first provides a
comprehensive introduction to the field and important enabling tools. The other two
volumes focus on specific reaction types and emerging fields in biocatalysis. Many
evolutions, or even revolutions, have taken place over the last decade, especially in
the field of enabling tools. While directed evolution was just emerging when we
issued the second edition, in the first volume of this new edition genome sequen-
cing, gene synthesis, metagenomics, and bioinformatics are now much more
prominently featured as standard tools that have an enormous positive impact on
development speed and diversity of enzymes that can thus be created. The reader
will also observe many new developments in specific reaction types, for example, the
conversion of ketones into amines and alcohols triggered by the improved accessi-
bility of transaminases and dehydrogenases.
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Preface

We hope this book will motivate a generation of open-minded chemists to capture
the full potential of biocatalysis and to collaborate closely with biologists to enable
urgently needed innovations for today in an alliance that enables the most successful
mastery of chemistry in the future.

Hanau, Bielefeld, and Aachen Karlheinz Drauz, Harald Groger,
November 2011 and Oliver May
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