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2% X & B Studies on the Bioactive Compounds from Coral Reef Invertebrates

This thesis describes chemical investigation on three specimens of the sponges
Stylotella aurantium, Hippospongia cf. metachromia and Pachastrissa sp. and on two
specimens of the gorgonians Isis hippuris and Teoplitzella sp. All of the specimens were
collected in Okinawa. The structures of the new metabolites have been elucidated by
various spectroscopic techniques, including 2D NMR experiments as well as spectral
comparison with those of closely related known compounds and also by chemical
transformations.

An extract of S. aurantium was separated by several steps of chromatography to
give five new sesquiterpenes (78-82). Compound 78 can be related to cyclofamesane
skeleton having a carbonimidic dichloride unit. Iis relative stereochemistry at C-10
remains to be solved. It was cytotoxic against P-388 (mouse lymphocytic leukemia), A-
549 (human lung adenocarcinoma), HT-29 (human colon adenocarcinoma) and MEL-28
(human melanoma) tumor cell lines with ICsp values in the range of 0.1 — 1.0 pg/mL.
Compound 79 consists of a bicyclic moiety and a carbonimidic dichloride unit. It was
cytotoxic against P-388, A-549, HT-29 and MEL-28 with ICsp 1.0 pg/mL. Compounds
80 and 81 are geometrical isomers each other having the same bicyclic moiety and an
aldehydic group on the side chain. Both compounds inhibited the growth of P-388, A-
549, HT-29 and MEL-28 cell lines with ICsp value of 1.0 pg/ml..  Compound 82
belongs to a simple farnesane sesquiterpenoid having a carbonimidic dichloride unit at
the head position of the isoprene unit. The compound decomposed during storage in
NMR tube after several NMR data were obtained.

A new member of briarein class diterpene (104) having an aldehyde function has
been identified from the gorgonian Toeplitzella sp. It was inactive against P-388, A-549,
HT-29 and MEL-28 cell lines.

Two new metabolites, hipposulfates A (129) and B (130), were isolated from the
sponge H. cf. metachromia afler successive chromatography. Both compounds having a
labdane skeleton belong to merosesterterpene containing a sulfate group. Hipposulfate
A possessed cytotoxic property against P-388, A-549, HT-29 and MEL-28 with ICso
2 pg/mL in all cases. Hipposulfate B has an additional hydroxyl group at C-16. The
latter metabolite was inactive toward P-388, A-549, HT-29 and MEL-28 cell lines.

Three new polyoxygenated steroids have been isolated from the gorgonian Isis
hippuris. Compound 146 has a Cy; steroidal skeleton containing a spiroketal and y-
lactone moieties. The absolute stereochemistry at C-22 was determined to be R
configuration based on the analysis of its X-ray data. This compound inhibited the
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growth of KB-3-1, KB-C2 and KB-CV60 tumor cell lines in the range of 1 — 30 pg/mL.
Compounds 147 and 152 showed the features of polyoxygenated gorgosterols with a 5,6-
epoxy ring. Compound 147 showed cytotoxic activity against KB-3-1, KB-C2 and KB-
CV60 at the concentration of 30 pg/mL, whereas 152 inhibited the growth of KB-3-1,
KB-C2 and KB-CV60 tumor cell lines in the concentration range of 1 — 10 pg/mL.

From the sponge Pachastrissa sp. compound 162 was isolated. This compound
is a sphingosine derivative containing a tetrahydrofuran ring with C4 straight chain. Its
absolute stereochemistry at C-2 was determined to be S through the modified Mosher’s
method. The new sphingosine derivative exhibited strong cytotoxicity against P-388,

A-549 and HT-29 cell lines with ICsp 0.01 pg/mL.
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