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Pair of cis-trans isomers as novel asteltoxin analogs with a hydroxylated a-pyrone moiety
produced by solid-state fermentation of Pochonia suchlasporia TAMA 87
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Chapter 1. In our previous study, asteltoxin H was isolated from the MeOH extract of solid-state fermentation (SSF)
cultures of Pochonia suchlasporia TAMA 87. This compound was identified as the first member of a new series of
asteltoxin analogs having a a-pyrone moiety with a 3,5-dimethyl-2-pyrone-based structure. ET-4 was isolated as the
second member of this series of compounds. The product ion mass spectrum of asteltoxin H and ET-4 showed
characteristic product ions at m/z 137 and 123, which were found to be derived from the novel a-pyrone moiety.
Therefore, asteltoxin analogs with the same a-pyrone moiety as that in asteltoxin H were searched using these ions as
the diagnostic ions. LC/MS-MS analysis of the partially purified SSF culture extract indicated that peak 1 was one of
the highly potential candidates of the new asteltoxin analogs. Thus, peak 1 was decided to be the target of this research.

Chapter 2. To obtain the target compound, P. suchlasporia TAMA 87 was cultivated on the rolled barley-based
medium. The SSF culture harvested from 200 flasks was then extracted by MeOH to afford MeOH extract (31.5 g).

Chapter 3. The MeOH extract (31.5 g) was partitioned between EtOAc and water. The obtained EtOAc extract (13.8
g) was subsequently purified by silica gel column chromatography to afford nine fractions (F1-F7). Afterward, F4 (476
mg) was purified by preparative ODS-HPLC to give target compound peak 1 (11.22 mg). Peak 1 was proven to contain
two compounds by 'H- and '*C-NMR spectra. Then, the separation was achieved by preparative C30-HPLC to obtain
peak 1-a (4.3 mg) and peak 1-b (3.3 mg).

Chapter 4. The chemical structure of peak 1-b was elucidated by a combination of spectroscopic analyses. Comparing
spectroscopic data of peak 1-b to those of asteltoxin H, the structure of peak 1-b was established as a new asteltoxin that
differs from asteltoxin H in its a-pyrone moiety. In detail, the methyl group on the j~position of the a~pyrone moiety in
asteltoxin H was replaced by a hydroxymethyl group. Peak 1-b was a novel compound and named as asteltoxin U.

Chapter 5. The chemical structure of peak 1-a was also elucidated by a combination of spectroscopic analyses. Peak
1-a was identified as isomer of peak 1-b differing in the geometry of the double bond between C-11 and C-12 in the
conjugated triene moiety. Peak 1-a was a novel compound and named as asteltoxin V.

Chapter 6. Two compounds were examined for their inhibitory activity toward the first cleavage of sea urchin
embryos. Peak 1 showed inhibitory activity with a minimum inhibition concentration value of 3.1 ug/mL, whereas peak

1-a did not show inhibitory activity up to 25 ug/mL.
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