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Efficiency and selectivity are important subjects
of modern synthetic chemistry, which now serves as the
key technology for future development of bioscience,
materials science, and nano science/technology. Our
research group focuses on elucidation of reaction
mechanism that will create novel strategies for
synthesis of new functional materials. To this end, we
have been studying the C-C bond formation reactions
and the synthesis of organofunctionalized carbon
clusters.
(1) Development of New Carbon-Carbon Bond
Forming Reactions

Discovery of new chemical reactions 1is an
everlasting subject at the frontier of chemistry. In this
context, research and development of carbon—carbon
bond forming reactions has long remained to be
important in organic synthesis. We recently found that
a metal enolate-type reactive intermediate (2) reacts
with ethylene to give an o-alkylated ketone in good
yield. This reaction has been applied to production of
optically active ketones by the help of chiral auxiliary
(eq 1). Quantum chemical calculations revealed that the
reaction proceed via a concerted 6-centered transition
state which is controlled largely by orbital interactions.
On the basis of such analysis, we discovered an
efficient addition of a f-dicarbonyl compound to
phenylacetylene under catalysis by indium triflate
that gives an a-alkenylation product in excellent yield.
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(2) Fulleren e Glycocon jugates—New Amp hiphiles
Biological recognition through carbohydrate-protein

interactions often relies on multivalent contacts, and has

hence aroused much interest in multivalent saccharide

displays. Among various low molecular weight displays
that bear several carbohydrate groups, Cs-symmetric
glycoconjugates possessing five carbohydrate units show
promise for interaction with some important pentameric
receptors. A thiolate/alkyl halide coupling reaction in
aqueous media provides a one-step synthesis of fullerene
glycoconjugates bearing five carbohydrate groups in good
yield by using stoichiometric amounts of reactants,
without recourse to hydroxy group protection. The
sulfide-connection methodology is
synthesis of simpler amphiphilic fullerene molecules,
such as the one bearing five carboxylic acid groups.

also useful for
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(3) Synthesis, Structure and Aromaticity of a Hoop-
shaped Cyclic Benzenoid [10]Cyclophenacene

Having thus far remained hypothetical, hoop-
shaped cyclic benzenoid compounds have attracted the
interest of chemists for half a century for their
aromaticity, potential utilities in materials science,
and their structures themselves that have challenged
synthetic chemists for anumber of years. We achieved
for the first time the synthesis of this compound from
[60]full erene by multi-step chemical functionalization.
The 40m-electron cyclophenacene has been found to be
chemical ly stable aromatic com pound, yel low-colored,
and luminescent. X-ray crystallographic analysis
provided structural data sets. This molecule could be
used as building blocks to construct other types of
nano-structures having useful properties.
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