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ABSTRACT

A lot of biologically active compounds, including drugs, are optically active and often only
one of the enantiomer shows a high biologically activity. Therefore, it is important to develop a
synthetic methodology for providing only necessary enantiomer. As the methodology, catalytic
asymmetric synthesis, in which the use of a low amount of a chiral catalyst theoretically enables
infinite production of optically active compounds, is the most efficient in the synthetic organic
chemistry field. Moreover, this methodology is also important in terms of energy saving and
environmental friendliness. The chiral catalysts used in catalytic asymmetric syntheses can be divided
into two categories of organometallic catalyst and metal-free organocatalyst. Particularly,
organocatalyst is stable in air, nontoxic, easy to handle, and inexpensive, so they are being focused on

as next-generation, environmentally friendly catalysts.

Author focused y-amino alcohol as an organocatalyst. In contrast to f-amino alcohol as an
organocatalyst, the utility of y-amino alcohol was not much explored even though it is expected to
have a high potential functionality as an organocatalyst similar to 3-amino alcohol. As a compound,
author selected a sugar based y-amino alcohol and its derivative fixing 1,2-O-isopropylidene-D-
xylofuranose structure as a backbone. This catalyst is expected to work as multipoint recognition
catalyst having basic site, covalent and non-covalent hydrogen bonding sites in the single molecule.
Proposed y-amino alcohol contains an amino group acting as basic or covalent site and hydroxyl group
acting as a non-covalent hydrogen bonding site and also sugar backbone acting as steric influence site
for controlling stereoselective reaction course. Furthermore, this y-amino alcohol can be easily
prepared from commercially available D-xylose by few steps. As a reaction for providing the utility
of the y-amino alcohol, asymmetric Michael addition of B-keto esters with nitroolefins was selected.
The Michael adducts from this reaction contain both quaternary and tertiary chiral carbon centers in
the structure and the adducts work as an important synthetic precursor of the synthesis of many

biologically active compounds including pharmaceuticals such as platencin (antibiotic).

Author tried this reaction of B-keto esters with nitroolefins using sugar based y-amino alcohol

and y-amino silyl ether organocatalysts at first time. As a result, the both catalysts were showed good



catalytic activity in this reaction and the desired chiral Michael adducts was obtained in good chemical
yields, diastereoselectivities and enantioselectivities.

In this study, author revealed that the new explored sugar type y-amino
organocatalyst showed satisfactory catalytic activities in the Michael addition. It is
expected that these results should be able to greatly contribute the development of new drug

and its related compounds.
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