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Synthetic Study towards Periconiasin A
Zeng Zhixiong Organic Chemistry

Supervised by Prof. Zhang Yandong

Abstract

Biologically active natural products attract the attention not only
pharmacologists but also from synthetic organic chemists. It was showed that
46% of all newly approved drugs between 1981 and 2014 are related to natural
products. Furthermore, as high as 57% of new antitumor drugs in the same
period are natural products or their derivatives. It means natural products are a
significant resource for new drug research and development. In this thesis, we
study the asymmetric total synthesis of periconiasin A, a hybrid natural product

with good biological activity.

As a new kind of cytochalasin, periconiasin A was isolated from the
endophytic fungus Periconia sp. F-31, which isolated from annona muricata, in
2013 by Prof. Jungui Dai and coworkers (Chinese Academy of Medical
Sciences). The term “hybrid natural product” used in this thesis designates the
natural products composed of two or more different fundamental metabolic

units, such as amino acids, carbohydrates, polyketides and terpenes.

Periconiasin A could be considered as a hybrid natural product of a
polyketide and an amino acid. It contains an unprecedented 9/6/5 tricyclic ring
system and it was first time the cytochalasin bearing such structural feature
had ever been discoverd. Furthermore, periconiasin A shows significant

cytotoxicity against human HCT-8 BGC-823 cancer cells.

In synthetic study towards Periconiasin A, we designed a convergent

synthetic strategy based on the concept of hybrid natural product. Lactam
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fragament was prepared from L-leucine. The left fragment, a chiral polyketide
was constructed with L-aspartic acid as the starting material. Combination of
the two fragments by aldol reaction, followed by intramolecular Diels-Alder
reaction afforded a six membered ring together with a nine membered ring.
The total synthesis of the natural product periconiasin A was finally
accomplished. Taking advantage of our synthetic route, hopefully, we could
synthesize diverse analogues of periconiasin A with a variety of amino acids.
The diversity ortiented synthesis of the target molecule will promote the

investigation towards pharmaceutical applications.

Key words: hybrid nature product, Periconiasin A, total synthesis, Suzuki

coupling reaction, Diels-Alder reaction
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