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ABSTRACT

(+)-Brefeldin A (BFA )isamacrocyclic lactone antibiotic , it possesses adiverse
array of biological activitiesincluding antiviral, antifungal, nematocidal and antitumor
effects. It was reported that (+)-Brefeldin A inhibited protein transport from the
endoplasmic reticulum to the Golgi apparatus causes reversible disassembly of the
Golgi complex, and blocks protein transport beyond the Golgi complex. Now, it is
used widely as an important molecular tool for studying signal transduction pathways
in mammalian cells. National Cancer Institute discovered that BFA can induce the
differentiation and apoptosis of human tumor cells, and it has a great prospect of
being used as chemotherapeutic anticancer agents. Therefore due to BFA possesses a
diverse array of biological activities and its medicine application research, so it has
stimulated a great deal of interest in exploiture and investigation.

In this thesis, the producing conditions for (+)-Brefeldin A by submerged and
solid state fermentation of penicillium SHZK-15 were investigated. Through
orthogonal experiments, component of culture medium, fermentation time and the
inoculation quantity were optimized to improve the yield of (+)-Brefeldin A. The
conditions of producing (+)-Brefeldin A by solid state fermentation of penicillium and
produced (+)-Brefeldin A by solid state fermentation were also studied. The results
provided the academic base for industrialization of (+)-Brefeldin A by solid state
fermentation. The author also investigated other secondary metabolites from Fungi of
penicillium SHZK-15, there were 6 compounds separated and identified from the
product of solid state fermentation. Among those, there is a new compound which

antifungal and antitumor activities were a so tested.
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In this thesis, a series of phosphonate and phosphoramidate derivatives of
(+)-Brefeldin A were designed and synthesized. These compounds' structures were
studied by mass spectrum. We found that fragmentation pathways of [M+H]" and
[M+Na]® were different. There was one novel benzyl rearrangement from
pseudo-molecular ion [M+H]"  of O-benzyl-4,7-di-H-phosphonate of  (+)-Brefeldin
A in ESI-MS%. We proposed that the benzyl migration undergo through a
four-membered cyclic rearrangement, and benzyl group was essentia in this
migration process. The anticancer activities of these H-phosphonate compounds were

tested.

Keywords: ( +)- Brefeldin A; fermentation; metabolites; derivatives.
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