NATURAL PRODUCTS CHEMISTRY

Annual Research Highlights

(1) “New aplysiatoxin derivatives from the Okinawan
cyanobacterium Moorea producens”

Aplysiatoxin and debromoaplysiatoxin were first
isolated from the sea hare. Later it was elucidated that a
cyanobacterium produced aplysiatoxin and its derivatives.
The cyanobacterium is a preferential food source of the
sea hare. Therefore, the aplysiatoxin and its derivatives in
the sea are supposed to be accumulated through the diet.
Aplysiatoxins and lyngbyatoxin A produced by
cyanobacteria cause the contact dermatitis in Hawaii.
These toxic features of aplysiatoxins were explained by
their potent activation activity of protein kinase C (PKC).
One of the most important activity of aplysiatoxin is that
aplysiatoxins act as potent tumor promoters. Some
simplified analogs of aplysiatoxin are considered as
potential lead compounds for cancer therapy. A bloom of
a cyanobacterium was observed in Okinawa prefecture.
New aplysiatoxin related compounds were isolated from
the cyanobacterium collected in Okinawa. The structures
of aplysiatoxin derivatives were determined using
spectroscopic methods (Figure 1). Oscillatoxin G had a
2-oxabicyclo[4.4.0] decane ring, a y-lactone, and a phenol
side-chain in the molecule. Oscillatoxin I had a
cyclohexenone, a y-lactone, and a phenol side-chain in the
molecule. Those compounds are supposed to be
biosynthesized from a common biosynthetic intermediate

(Fig. 2).
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Fig. 2 Probable biosynthetic precursor of aplysiatoxins
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(2) “Alexandrolide, a diatom growth inhibitor
isolated from the dinoflagellate Alexandrium
catenella”

A marine allelopathic compound, alexandrolide, was
isolated from the cell free culture media of the
dinoflagellate Alexandrium catenella. The structure of
alexandrolide was eclucidated by detailed analyses of
NMR and MS spectra. The structural features of
alexandrolide are a 19-membered ring structure.
Alexandrolide consists of a dehydroalanine and a
docosanoic acid derivative having four hydroxy groups,
an ester, and a ketone (Fig. 3). Partial configuration of
alexandrolide was elucidated by the introduction of
acetonides on 1,3-diols at C-7,C-9 and C-9,C-11,
respectively and a modified Mosher method (Figure 4).
Acetonide derivatives were prepared by reaction of
alexandrolide with (£)-10-camphorsulfonic acid in
acetone and were confirmed by HR MS and the ROESY
experiments. The 3C chemical shifts of the acetonide
methyls in derivatives determined by HSQC experiments
indicated that the configuration at C-7 and C-9 was anti.
Analogously, the '*C chemical shifts suggested that the
configuration at C-9 and C-11 was anti. The Ad (8s-0r)
values led to elucidate the configuration of hydroxy
groups in alexandrolide as shown Fig. 4. Alexandrolide
showed growth inhibition activity against diatoms, but
did not show growth inhibition against dinoflagellates.
Secretion of alexandrolide from cells and its selective
activity against diatoms with no influence against
dinoflagellates strongly suggest that alexandrolide plays
an allelopathic role in the aquatic ecosystems.
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Fig. 4 Distribution of AS (85-8#) values of protons around
C3 and C11.
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