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[Outline of survey]

Transition metal catalyzed bond forming reactions are among the most useful and
reliable methods for organic synthesis that have been widely employed in synthetic
reactions. However there still remain many unsolved problems and undeveloped areas in
this field of chemistry. For example, alkyl halides, silyl chlorides, and some heteroatom
compounds including organochalcogenides have been considered to be difficult to use as
the reagents in transition metal catalyzed reactions. The present project aims at
developing new catalytic systems of cross coupling and multi component coupling to
attain efficient carbon-carbon and carbon-heteroatom bonds formation by use of these
compounds. To reach these goals our studies are focused on the catalytic reactions
involving anionic transition metal complexes as the active key species and also on the
synthesis and application of dynamically flexible ligands for transition metals as well as
the mechanistic details of the reactions that are essential to control these reactions.

[Expected results])

The present research project will provide a new method for controlling the
carbon-carbon and carbon-heteroatom bond forming reactions. These results lead to the
development of the useful synthetic methodologies for creating novel materials possessing
new functions. A significant progress will be expected not only in synthetic applications
but also in the fundamental inorganic chemistry as well as in the field of catalyst design
by way of studying anionic metal intermediates. In addition, creation and application of
new flexible ligands for transition metal intermediates will contribute a lot to the
development of new catalytic reactions.
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