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Abstract

Abstracts

Pyrrolizidine alkaloids occur widespread in nature and many of them exhibited a
variety of important biological activities. Due to their interesting structural features
and pharmacological properties, much effort has focused on the stereoselective
synthesis of these natural products. Polyhydroxylated pyrrolizidine alkaloids, a kind
of very important natural products with a substantial interest as inhibitors of
glycosidases and glycosyltransferases, may lead to potential therapeutic drugs against
diabetes II, cancer and viral infections including HIV. Among the polyhydroxylated
pyrrolizidine alkaloids, C-3 hydroxymethyl substituent’s are relatively rare in nature.
Hyacinthacines belong to this kind of compounds, which have been isolated from the
bulbs of Muscari armeniacum (Hyacinthaceae) recently and demonstrated to be good
inhibitors against rat intestinal lactase, rat epididymis a-l-fucosidase, and
amyloglucosidase from Arpergillus niger. Consequently, the novel structures and the
high potential for therapeutic applications of these compouds have prompted many
efforts for asymmetric synthesis.

The development of synthetic methodology based on cheap and easily available
(S)-malic acid is the major research theme in our group. In this thesis we will focus on
the development of novel chiral pyrrolidinone a-acylamino-carbon radicals, including
their generation, reactivities and reaction with o, B-unsaturated compounds, as well as
the application in the asymmetric synthesis of indolizidine alkaloids, Hyacinthacine
A, and Hyacinthacine A;. We have obtained the following results:

l. The a-acylamino-carbon radicals was generated form N, O-diprotected
2-pyrrolidinyl sulfide I by Samarium diiodide or Lewis acid and Samarium diiodide.
Then the radical coupling reaction with o, [-unsaturated compounds were

investigated.
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2. The synthetic intermediate II was prepared from bD-tartaric acid by
modification of the known method, which allows using cheaper reagents and affords
higher yields. After changing the N-protection group to —Boc, and the pyrrolidinyl
sulfide, we obtained the key intermediate III using the novel radical synthetic
methodology with the high stereoselectivity. Finally, after deprotection and
cyclization it afforded hyacinthacine A;in 30% yield (from II), and hyacinthacine A;
in 12.9% yield (from II).
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Keywords: o-acylamino-carbon radical; pyrrolidone; o, B-unsaturated compounds;

Hyacinthacine; Asymmetric synthesis.
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