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AN ANTIMICROBIAL SESTERTERPENE FROM A PALAUAN SPONGE
Brian Sullivan and D. John Faulkner*
Scriops Institution of Oceanography

La Jolla, California 92093

Abstract An uniadentified sponge from Palau contained the antimicrobial sester-
terpene ] that was i1dentified by interpretation of spectral data and conversion
into a degradation product of i1llimaquinone.

As part of a continuing search for new classes of antimicrobial agents from
marine organisms, we have screened the crude methanolic extract of over 200 sponges
from Palau, Western Caroline Islands, against eight microorganisms. Approximately
half of the crude extracts inhibited the growth of one or more microorganisms. One
of the extracts that showed activity against Bacillus subtilis and Staphylococcus
aureus had resulted from a mixture of at least three sponges that had been 1nadver-
tently comblned.1 One of the major secondary metabolites from the mixture of
sponges has been 1dentified as the sesterterpene 1, that we have called palauolide.

The ethyl-acetate soluble material from a methanolic extract of the sponge
sample (80-029) was chromatographed on Sephadex LH-20 using methanol as eluant
then on silica gel using 60:40 ethyl acetate/hexane as eluant to obtain palauolide

(1) as a yellow o1l (3.7% of extract). Palauolide (1), o]y 1.5° (c =0 2, CHCl3)

1

D
had the molecular formula C25H3603' Infrared bands at 3500, 1740 and 1620 cm
suggested the presence of hydroxyl, ester or lactone carbonyl and olefinic groups.
Treatment of palauolide (1) with acetic anhydride in pyridine gave a monoacetate 2
with i1nfrared bands at 1780, 1750 and 1620 cm-1 that were assigned to an unsatur-
ated y-acetoxy y-lactone group The ultraviolet spectrum of i contained an absorp-
tion at 322 nm (e 17,000) indicating that the y-hydroxybutenolide was further con-
jugated to two olefinic groups.z The 13C NMR spectrum contalned a lactone carbonyl
signal at & 172.2 (s), a hemiacetal carbon signal at 99.85 (d) and olefinic sig-

nals at 162.4 (s), 160.2 (s), 150.2 (s), 137.3 (d), 124.3 (d), 118.8 (d), 114.0 (4)

907



908

and 102.4 (t) due to the conjugated triene and an i1solated exocyclic methylene
group. The 1H NMR spectrum contained signals at § 5.95 (d, 1 H, J = 11 Hz), 7.16
(dd, 1 #H, J = 15.5, 11 Hz) and 6.28 (d, 1 H, J = 15.5 Hz) due to protons on conju-
gated trisubstituted and E-disubstituted olefinic bonds, at 5.83 (s, 1 H) for the
olefinic proton in the butenolide ring, at 6.26 (s, 1 H) due to the hemiacetal
proton and at 1.86 (s, 3 H) assigned to the methyl group on the conjugated trisub-
stituted olefin. The E-stereochemistry about the trisubstituted olefinic bond was
inferred from the 13C NMR signal at § 15.8 (g) due to the methyl group on the tri-
substituted olefain.

Comparison of the remaining sngnals3 in the 13C and 1H NMR spectra of palauo-
lide (1) with those of 1llimaguinone (3) indicated that both molecules had the same
bicyclic ring system. Ozonolysis of palauolide acetate (2) in ethyl acetate solu-
tion at -78°C, followed by reduction of the ozonolysis product with dimethyl sul-
fide, gave a diketone 4 that was then synthesized from 1llimaquinone (g).4 We were
therefore able to establish a structure of palauolide (i) for which the relative
stereochemistry was known for all chiral centers except the hemiacetal carbon

Oxidation of 1llimaguinone (3) with basic hydrogen peroxide followed by aci-
dification gave the acid 3 as the major product. The acid 5 1s the homologue of
the product 6 reported by Luibrand et al for the same reactlon.5 By varying the
conditions for this reaction, we were able to i1solate, after methylation with dia-
zomethane, mixtures of the methyl esters of acids 5 and § together with the dimethyl
malonate 7. The major oxidative degradation pathway for illimaquinone must proceed
through decarboxylation of a malonic acid to obtain the homologue 3 of the acid 6
expected in this reaction. Treatment of the acid 3 with excess methyl lithium 1n
ether gave the methyl ketone 8 that was ozonized to obtain a sample of the diketone
4, 1dentical 1in all respects to the ozonolysis product of palauoclide (1).

The carbon skeleton of palauolide (L) has not been encountered previously
although the rearranged drimane skeleton that comprases the bicyclic portion of
the molecule 1s relatively common among sponge metabolites. Palauolide (1)
inhibited the growth of B subtilis and S. aureus at 10 ng/disc
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