NATURAL PRODUCTS CHEMISTRY

Annual Research Highlights

(1) *“A concise synthesis of a new marine polycyclic
ether”

The polycyclic ether (-)-brevisin (1, Figure 1) was
isolated from the red tide dinoflagellate Karenia brevis,
which produces a variety of polycyclic ethers such as the
brevetoxins, brevenal, and the monocyclic ether amide
brevisamide. Brevisin’s unique structure consists of two
fused tricyclic ether ring assemblies bridged by a
methylene carbon and a conjugated aldehyde side chain,
which is similar to the side chain in brevenal and
bevisamide.

The first and highly efficient total synthesis of
(-)-brevisin has been achieved. The polycyclic ether core
was constructed in short steps by means of a
Suzuki-Miyaura cross coupling reaction and aldole
addition as the key steps. The compound was synthesized
in only 29 steps (longest linear sequence) from
commercially available starting materials,
2-deoxy-D-ribose. The synthesis provided over 70 mg of
a marine polycyclic ether compound.
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Fig. 1 Structure of brevisin (1) and key reactions for total
synthesis of 1.

1.(1)-1) Org. Lett., 13, 696-699 (2011)

(2) “Prorocenrol, a polyoxy linear carbon chain
compound isolated from the toxic dinoflagellate,
Prorocentrum hoffmannianum”

Marine dinoflagellates produce a variety of secondary
metabolites possessing unique structural features and
potent biological activities. Among them, long linear
carbon chain compounds having polyoxy functional
groups are one of dominat classes of marine
dinoflagellate products. Prorocentrol, a polyoxy linear
carbon chain compound was isolated from cultured cells
of the dinoflagellate Prorocentrum hoffmannianum which
produces a polyether carboxylic acid, okadaic acid. The
structure of prorocentrol was elucidated by detailed
analyses of 2D NMR spectra. Prorocentrol possesses
thirty hydroxy groups, one ketone, and eight double
bonds on the C65-linear carbon chain. Its partial relative
configuration was deduced by the proton-proton and long
range carbon-proton coupling constants. Prorocentrol
showed moderate cytotoxicity and anti-diatom activity.
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Fig. 2 Structure of prorocentrol relative

and partial
configurations deduced by J-based configurational analysis
(JBCA) and Universal NMR database (UDB) methods.

1.(1)-2) J. Org. Chem., 76, 3131-3138 (2011)

(3) “Complete **C-labeling pattern of yessotoxin, a
marine ladder frame polyether”

Yessotoxin  (YTX, Figure 3a) is a disulfated
ladder-frame polyether and was first isolated from
scallops in Japan. The dinoflagellate Protoceratium
reticulatum was confirmed as a YTX producer. Although
its biosynthesis was unknown, YTX was considered a
suitable candidate for biosynthetic studies of
dinoflagellate ladder-frame polyethers because it has two
simple six-membered ring tetrad sequences (rings A-D
and H-K) and two medium size ether rings (rings E and
G) in the molecule. Incorporation of [2-*Clacetate
resulted in labeling of 37 carbons. All the bridgehead
carbons except for C19 were labeled with [2-*Clacetate
and C1 branching groups. Incorporation of [1-*CJacetate
resulted in labeling of 15 carbons. An isolated acetate
methyl generated by a carbon deletion step adjoined to an
acetate unit, resulting formation of a C3 unit (m-m-c).
Simple six-membered ring tetrad sequences, A-D and
H-K were constructed with repetition of C3 units (Fig.
3).
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Fig. 3 Structure (a) and **C-labeled pattern (b) of yessotoxin.

1. (1)-3) Tetrahedron, 67, 877-880 (2011)
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