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[Purpose and Background of the Research] Regioselective molecular transformations in
Regioselective manipulation of | Schemes 1 and 2 can be achieved under fine

mutifunctionalized molecules such as | molecular recognition by catalyst 1 and 2. The

carbohydrates has been developed via a multi-step
protection-deprotection strategy based on the
intrinsic reactivity of the substrate molecules.
Direct regioselective transformation without
protection- deprotection processes has been a
long-standing object in organic synthesis. We aim to
develop the methods for -catalyst-controlled
regioselective  molecular  transformation  of
multifunctionalized molecules, which includes
those for short-step total syntheses of natural

glycosides from unprotected D-glucose and
regioselective cleavage of peptides under neutral
conditions. Catalytic discrimination of
supramolecular topological chirality will be also
investigated.

[Research Methods]

Catalyst 1 effectively promotes regioselective
acylation at intrinsically less reactive C(4)-OH
among four free hydroxy groups of glycopyranoses.
We plan to develop a short-step total syntheses of
natural glycosides staring from unprotected
glucose via regioselective molecular
transformation with catalyst 1 at the key step.
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Catalyst 2 promotes regioselective peptide

cleavage under neutral conditions at an ambient
temperature. Scope and limitation of this reaction
1s examined.

Scheme 2

Dissymmetric achiral components constitute
topological chirality in the formation of
supramolecules such as rotaxanes and catenanes.
Catalytic discrimination of this type of mobile
topological chirality is investigated (Figure 1).

amide side chains at C(2) and C(5) of the
pyrrolidine skeleton are expected to be
responsible for the molecular recognition. We plan
to create new catalysts consisting of the side
chains for molecular recognition and an active
site toward the development of regioselective
molecular transformations (Figure 2).
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[Expected Research Achievements and
Scientific Significance]
Unconventional approaches toward the synthesis
and molecular transformation of ubiquitous
molecules of biological interest such as
carbohydrates and peptides will be developed.
These approaches include (1) catalyst-controlled
total synthesis of natural glycosides starting from
D-glucose without using protective groups for
glucose, and (2) regioselective peptide cleavage of
serine-containing peptides. Approaches toward
catalytic discrimination of topological chirality of
supramolecules such as rotaxanes and catenanes
will also be shown. A new catalyst design toward
regioselective molecular transformations is also
proposed. This project will contribute to open a
new phase in organic synthesis.
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