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PREFACE

The developments of higher atom-economical methodologies and usage of less
harmless reactants and reagents are increasingly important in modern organic
synthesis from environmental points of view. In this context, catalytic organic trans-
formations based on the hydrogen transfer catalyzed by metal-complexes have been
attracting considerable attention and are widely investigated. Thus, it is indispens-
able to design and create the metal complexes exhibiting high catalytic performance
for the hydrogen transfer between organic substances. It has been well recognized
that the catalytic performance of metal-complexes depends on not only the inherent
nature of the metal but also the ligand that stabilizes the atomic metal and also
governs the catalytic activity of the metal center. In addition, the metal-ligand cooper-
ative catalysis and functional ligands have been widely recognized for the important
role especially in the hydrogen transfer processes [1].

This monograph aims to survey the notable ligand platforms in homogeneous
transition metal complexes those catalyze organic transformations based on the hydrogen
transfer and consists of 4 parts including 10 chapters. Topics of N-heterocyclic carbene
ligands are described in the part[, those of i*-cyclopetadienone/s*-hydroxycyclopentadienyl
and related ligands in the part I, those of pincer ligands in the part III, and bidentate and
miscellaneous functional ligands in the part IV. Owing to limited space, this monograph
is focused on the recent progress (ca. 2000 ~the beginning of 2012) of homogeneous
catalytic organic transformations based on the hydrogen transfer catalyzed by well-
defined transition metal complexes, but asymmetric reactions are not included in most
cases. R. Y. wrote the parts I and IV (Chapters 3, 4, 8-10) and K. F. wrote the parts I
and III (Chapters 1, 2, 5-7).

ix



X PREFACE

‘We hope this monograph would help to understand the notable roles of the ligands,
design the highly active transition metal complex catalysts, and develop the efficient
green organic transformations in not only basic researches but also industrial
applications.

April, 2014
RYOHEI YAMAGUCHI
KEen-1cHI Fusita
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