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PREFACE

Catalytic hydrogenation is undoubtedly the most useful and widely applicable method
for the reduction of chemical substances, and has found numerous applications in or-
ganic synthesis in research laboratories and industrial processes. Almost all catalytic
hydrogenations have been accomplished using heterogeneous catalysts since the ear-
liest stages. Homogeneous catalysts have been further developed and have extended
the scope of catalytic hydrogenation, in particular, for highly selective transforma-
tions. However, heterogeneous catalysts today continue to have many advantages over
homogeneous catalysts, such as in the stability of catalyst, ease of separation of
product from catalyst, a wide range of applicable reaction conditions, and high cata-
lytic ability for the hydrogenation of hard-to-reduce functional groups such as aromatic
nuclei and sterically hindered unsaturations and for the hydrogenolyses of carbon–
carbon bonds. Also, many examples are included here where highly selective hydro-
genations have been achieved over heterogeneous catalysts, typically in collaboration
with effective additives, acids and bases, and solvents.

Examples of the hydrogenation of various functional groups and reaction pathways
are illustrated in numerous equations and schemes in order to help the reader easily
understand the reactions. In general, the reactions labeled as equations are described
with experimental details to enable the user to choose a pertinent catalyst in a proper
ratio to the substrate, a suitable solvent, and suitable reaction conditions for hydro-
genation to be completed within a reasonable time. The reactions labeled as schemes
will be helpful for better understanding reaction pathways as well as the selectivity of
catalysts, although the difference between equations and schemes is not strict. Simple
reactions are sometimes described in equations without experimental details. Compa-
rable data are included in more than 100 tables, and will help the user understand the
effects of various factors on the rate and/or selectivity, including the structure of com-
pounds, the nature of catalysts and supports, and the nature of solvents and additives.
A considerable number of experimental results not yet published by the author and co-
workers can be found in this Handbook.

This book is intended primarily to provide experimental guidelines for organic syn-
theses. However, in fundamental hydrogenations, mechanistic aspects (to a limited ex-
tent) are also included. The hydrogenations of industrial importance have been
described with adequate experimental and mechanistic details.

The references quoted here are by no means comprehensive. In general, those that
seem to be related to basic or selective hydrogenations have been selected.
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