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Scope of Research

The research interests of this laboratory include the development of advanced
molecular transformation, total synthesis of biologically active products, and molecular
recognition. Programs are active in the following areas: 1) asymmetric alkylation of
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carbonyl compounds l?ased on “memory of chirality”, 2) organocatalysis for fine organic Dynamic Chirality
syntheses, 3) synthesis of unusual amino acids and nitrogen heterocycles, 4) regiose- Unusual Amino Acid
lective functionalization of carbohydrates, and 5) the structural and functional investi- Molecular Recognition

gation of heterochiral oligomers.
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Catalyst-Controlled Site-Selective Asymmetric
Epoxidation of Dienylamine Derivatives

Epoxidation is one of the most fundamental and import-
ant transformations in organic synthesis. While catalytic
asymmetric epoxidation of allylic alcohols has been exten-
sively developed, site-selective epoxidation of polyene
compounds has been relatively unexplored. Here, we re-
port the first example of highly site- and enantioselective
expoxidation of dienylamine derivatives. Novel catalyst 1
has been developed for this purpose. Wherecas mCPBA
oxidation of a nerylamine derivative took place selective-
ly at the more electron-rich double bond to give the 6,7-
epoxides, catalyst 1 provides the 2,3-epoxides in high
site- and enantioselectivity by the oxidation of relatively
electron-deficient double bond: Chem. Commun. 2017, 53,
9320-9323. Themed Collections: Site-Selctive Molecular
Transformation, Kawabata T. & Taylor M, Eds.
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Organocatalytic Site-Selective Acylation of
Carbohydrates with a Low Catalyst Loading
by an In-Situ Counter-Anion Exchange Method

Site-selective catalysis has attracted increasing attention
because of its potential utility for direct diversification of
bioactive natural products and medicinal candidates with
multiple functional groups. Especially, development of
catalysts that can promote the target reaction in a site-
selective manner independent from the intrinsic reactivity
of the substrates, i.e., catalyst-controlled selectivity, is a
challenging objective in current organic synthesis. We re-
ported site-selective acylation of a glucose derivative with
organocatalyst 2. Acylation of the intrinsically less reactive
C(4)-OH in the presence of the otherwise more reactive
primary C(6)—OH proceeds via precise molecular recogni-
tion between the catalytic intermediate and the substrate.
However, relatively high catalyst loading (1 mol %) was
indispensable for this transformation. We report here a new
catalytic system that enables the catalyst loading to be re-
duced to 0.01 mol %. Acylpyridinium ions such as A and B
have been known as catalytically-active species in acyla-

tion reactions catalyzed by 4-dimethylaminopyridine and
its analogues. Acylpyridinium carboxylates B were found
to be 800—1300 times more reactive than the corresponding
acylpyridinium chlorides A. This catalytic system in which
acylpyridinium carboxylates were generated by in-situ
counter anion-exchange from the acylpyridinium chlorides
made possible to the catalyst loading as low as 0.01 mol %
and catalyst turnover number of up to 6700 for site-selective
acylation, retaining the high site-selectivity of acylation of
the carbohydrate: Org. Lett. 2017, 19, 3099-3102.
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Asymmetric Desymmetrization of Aliphatic
meso-Dial via Intramolecular Aldol Reaction
Catalyzed by Aniline-type Acid Base Catalyst

Multiple-substituted cyclopentanes have attracted much
attention as a core structure of pharmaceuticals as well as
natural products. Asymmetric desymmetrization of aliphat-
ic meso-1,6-dial through intramolecular aldol reaction pro-
vides one of the attractive ways for accessing functional-
ized cyclopentanes. We found that aniline-type acid base
catalyst 3 discriminated the enantiotopic formyl groups of
meso-dial and controlled four contiguous stereogenic cen-
ters well to give anti-anti-aldol adduct as a sole product in
high diastereo- and enantioselectivities.
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