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Abstract—Phomactin H (1), a diterpene has been isolated from cultures of an unidentified marine-derived fungus. The structure
and relative stereochemistry of phomactin H (1) was determined by X-ray diffraction analysis. Phomactin H (1), having an oxepane

moiety, is a new phomactin with a novel skeleton.
© 2004 Elsevier Ltd. All rights reserved.

Marine-derived fungi have become a rich source of
structurally novel and pharmacologically active second-
ary metabolites. In the natural product literature, the
distribution of fungi from a marine algae is only about
10% of the total number of marine-derived fungi, but
algicolous fungi are second, accounting for 27% of the
total number of new compounds reported from mar-
ine-derived fungi (sponge-derived fungi; 28%)." There-
fore, algicolous fungi represent a valuable resource in
the search for structurally novel compounds. In this
letter, we describe the isolation and structure elucidation
of a novel phomactine H (1).

An unidentified fungus (MPUC 046) was isolated from
the surface of the marine brown alga Ishige okamurae,
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collected at Tateishi, Kanagawa Prefecture, Japan, in
September 2000. The D1/D2 26S rDNA and internal
transcribed spacer regions including 5.8S rDNA in the
rRNA gene of the isolate were directly sequenced using
a PCR product. The sequence data (approximately 1200
bp long) were searched using the BLAST system (http://
www.ncbi.nlm.nih.gov/BLAST/) at GenBank. As the
isolate was not assigned to any known species, it belongs
to Dothideales, phylogenetically. MPUC046 was not
closely related to Phoma sp. producing phomactins on
a molecular phylogenetic tree.

Fermentation was carried out in ten 500-mL Roux flasks
each containing 150g wheat. Seawater (40mL) was
added to each flask and the contents were soaked for
40min before autoclaving for 30min. The flasks were
inoculated with the strain (MPUC 046) and incubated
at 25°C for 31days. The fermented wheat substrate
was extracted with CHCl; (2 x 2.8 L) and the combined
extracts were filtered and evaporated to yield 20.98 g of
crude extract. The CHCl; extract (12.0g) was subjected
to silica gel column chromatography and then HPLC to
afford 1 (21.6 mg).

Phomactin H (1), colorless prism; [oc}f)o; +204.0 (c 0.18,
MeOH); UV Jax (MeOH) nm (loge): 250 (3.84), was
suggested to have the molecular formula C,qH3¢,O5 by
its HREIMS data m/z 350.2087 [M]", (caled 350.2093).
The IR spectrum exhibited the absorptions due to


http://www.ncbi.nlm.nih.gov/BLAST/
http://www.ncbi.nlm.nih.gov/BLAST/
mailto:kiyotaka@my-pharm.ac.jp 

6948 K. Koyama et al. | Tetrahedron Letters 45 (2004) 69476948

Figure 1. X-Ray crystal structure of phomactin H (1).

hydroxyl (3520cm ™) and carbonyl (1640cm™") groups.
The 'H NMR spectrum of 1 displayed line broadening
at room temperature or at 60°C and the '*C NMR spec-
trum displayed no signal of more than 50 ppm. There-
fore, the structure of 1 was difficult to determine by
"H and '*C NMR spectra. Fortunately, colorless crys-
tals of 1 could be obtained for X-ray crystallographic
analysis, which confirmed the structure of 1 (Fig. 1).2

Thus far only nine phomactins are known (A, B, Bl,
B2, C, D,*E, F, and G°). All phomactins have been iso-
lated from Phoma sp. As mentioned above, the fungus
MPUCO046 was not assigned to any known species and
it belongs to Dothideales, phylogenetically. The fungus
MPUCO046 was not closely related to Phoma sp. on a
molecular phylogenetic tree. Therefore, a morphological
classification of the fungus MPUCO046 is interesting.
Since compound 1, containing the oxepane skeleton
was a new phomactin with novel skeleton, compound
1 was named phomactin H. Phomactins are reported
to be active as PAF (platelet activating factor) antago-
nists. Additional structure-activity relationships were
investigated after synthetic modifications to produce a
larger series of phomactin congeners.® Phomactin H
(1) with novel skeleton is interesting in whether a PAF
antagonist action is shown like other phomactins.
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