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High-efficiency and selective synthesis has become
important area which serve as the key to development
of bio science, materials science, and nano
science/technology. On the way of our research in the
development of novel reactions, the objective of this
research group is the elucidation of reaction mechanism
that will generate novel strategies for creation of new
functional materials. To this end, we are studying the
reaction pathway of the C-C bond formation reaction
and the synthesis of organofunctionalized fullerenes.

(1) “Theoretical study of C-C bond formation
reaction catalyzed by dinuclear transition metal
complex”

Carbon-carbon bond forming reactions that rely on
catalytic activation of the C-H bond in a saturated
hydrocarbon have become standard synthetic protocols.
Among them, the reaction of an a-diazoester catalyzed by
a dirhodium tetracarboxylate or a related catalyst is the
reaction widely utilized as a practical synthetic method.
We carried out density functional studies of this reaction,
and successfully elucidated the reaction pathway, role of
the dimetalic structure, and important intermediates and
transition states of this reaction
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(2) “Bucky ferrocene:
fullerene”

Since the discovery of fullerene, "bucky ferrocene",
which is composed of two quite important historical
molecules, ferrocene and fullerene, has attracted
considerable interest of scientists. However, the
molecule so far remained hypothetical. We
successfully synthesized molecular hybrid of ferrocene

hybrid of ferrocene and

and fullerene by using pentamethylated [60 Jfull erene
or trimethylated [70 Jfullerene derivatives. This hybrid
molecule could be used as building blocks to construct
other types of nano-structures having useful photonic
or electronic properties.

J. Am. Chem. Soc., 124, 9354-9355 (2002)

3) “Shuttlecock-shaped liquid crystalline molecules”

Polar liquid crystalline materials can be used in
optical and electronic applications, and recent interest has
turned to formation strategies that exploit the shape of
polar molecules and their interactions to direct molecular
alignment. We showed that the attachment of five
aromatic groups to one pentagon of a Cg fullerene
molecule yields deeply conical molecules that stack into
polar columnar assemblies. This packing pattern is
maintained when we extended the aromatic groups by
attaching flexible aliphatic chains, which yielded
compounds with thermotropic and lyotropic liquid
crystalline properties. Our design strategy should be
applicable to other molecules and yield a range of new
polar liquid crystalline materials.
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