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ABSTRACT

Many biologically active compounds, including drugs, are optically active substances
that often its enantiomers display different in vivo activities. For that reason, it is
important to develop an asymmetric reaction to synthesize one effective enantiomer with
high selectivity. Development of catalytic asymmetric reactions catalyzed by small
molecules is one of the most important research topic in synthetic organic chemistry field
from the viewpoint of energy conservation and environmental harmony. The
organocatalysts without metal coordination have numerous advantage including stable in
air, easy to handle and inexpensive. Presently, many research groups are effectively
involving in development of next generation of environmentally friendly organocatalysts.

The present study describes the design and synthesis of both like low molecular peptide
amino amide alcohol and silyloxy substituted amino alcohol as novel multipoint
recognition type organocatalysts. These catalysts were effectively applied to 1)
asymmetric Michael reaction using amino amide alcohol organocatalyst and 2) asymmetric
Diels-Alder (DA) reaction using silyloxy substituted amino alcohol organocatalyst.
Reaction 1) gives a warfarin derivative with anticoagulant action and the adduct obtained
from reaction 2) can be easily induced to o,B-unsaturated lactam which could be used for
synthesis of microcolin derivatives acting on cytotoxicity and immunosuppression.

1) We synthesized amino amide alcohol organocatalysts A and investigated catalytic
activity for asymmetric Michael reaction of coumarins with a,B-unsaturated ketones. From

the result, we found that the organocatalyst A exhibits asymmetric catalytic activity and



gives optically active warfarin derivatives with excellent chemical yield and good optical
yield.

2) We synthesized amino alcohol organocatalysts B with silyloxy substituted group at f
position and investigated catalytic activity for asymmetric DA reaction of anthrones with
maleimides. From the result, we found that the organocatalyst B exhibits asymmetric
catalytic activity and gives optically active hydroanthracene derivatives with almost
complete chemical yield and excellent optical yield.

In this study, we succeeded in developing two kind of multipoint recognition type
organocatalysts, amino amide alcohol organocatalyst having both a covalent bonding site
and two hydrogen bonding sites and a multipoint recognition type silyloxy substituted
amino alcohol organocatalyst having amine basic site, silyloxy substituted group and
hydrogen bonding site in the molecules. It was revealed that the synthesized new
organocatalysts showed good asymmetric activity in asymmetric Michael reaction and
asymmetric DA reaction toward drug discovery. We strongly believe that the results in this
study can be expected to contribute greatly to synthetic development research on drug

discovery.
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