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Abstract

ABSTRACT

2-Subtituted 3-hydroxy pyrrolidine skeletons constitute the main structural
part of many natural bioactive compounds. Many of them show potential
applications in medicine and biochemistry. Moreover, being useful chirons, these
compounds have the prospective for applications in asymmetric synthesis, and
have attracted much synthetic attention.

One aim of this thesis is to expand the scope of chirons | and |11, derived
from (S)-malic acid, for use in the asymmetric synthesis of natural products. The
main results and observations are listed as follows:

First, starting from chiron (S)-1-benzyl-3-hydroxypyrrolidine | (Scheme 1),
we demonstrated that the reductive cyanation of  O-unprotected
(8)-1-benzyl-3-hydroxypyrrolidine | could be achieved with reasonable yield and
in 7:1 trans-stereoselectivity. Thus established a three-steps procedure for the

transformation of | to (25, 35)-3-hydroxyproline Il in 50% overall yield.
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Second, the chiron (S)-malimide |Il was applied to the synthesis of

Geissman-Waiss lactone 1V in a high overall yield (Scheme 2). One of the key
reactions was addition of ethyl lithioacetate to (S)-malimide |1l which showed
excellent C-2 regioselectivity C-2:yield 76  and trans-stereoselectivity trans:
yield 86 . The lactone ring was formed by the Mitsunobu reaction. The
asymmetric synthesis of Geissman-Waiss lactone |V was achieved through a
6-steps procedure. This method can be used for the asymmetric synthesis of a

class of compounds similar to Geissman-Waiss lactone 1V.
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Another aspect of this thesis is the development of a more efficient and
high-yielding method for the synthesis of an important organic synthesis reagent.

A high yield method for the preparation of O-benzylhydroxylamine
hydrochloride VI was developed, starting from hydroxylamine hydrochloride salt
V (Scheme 3). The method uses mild conditions and simple reagents, so it could
be used in large scale synthesis of O- benzyl hydroxylamine hydrochloride VI.
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