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AN ANTIMICROBIAL SESTERTERPENE FROM A PALAUAN SPONGE 

Brian Sullivan and D. John Faulkner* 
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La Jolla, California 92093 

Abstract An unldentlfled sponge from Palau contalned the antlmlcroblal sester- 
terpene L that was ldentlfled by lnterpretatlon of spectral data and conversion 
Into a degradation product of llllmaqulnone. 

As part of a contlnulng search for new classes of antimicrobial agents from 

marine organisms, we have screened the crude methanollc extract of over 200 sponges 

from Palau, Western Caroline Islands, against eight mlcroorganlsms. Approximately 

half of the crude extracts lnhlblted the growth of one or more mlcroorganlsms. One 

of the extracts that showed activity against BaczlZus subtzlzs and Staphylococcus 

aureus had resulted from a mixture of at least three sponges that had been inadver- 

tently combined. 
1 

One of the major secondary metabolltes from the mixture of 

sponges has been ldentlfled as the sesterterpene L, that we have called palauollde. 

The ethyl-acetate soluble material from a methanollc extract of the sponge 

sample (80-029) was chromatographed on Sephadex LH-20 using methanol as eluant 

then on slllca gel using 60:40 ethyl acetate/hexane as eluant to obtain palauollde 

(At, as a yellow 011 (3.7% of extract). Palauollde (11, [al,, 1.5" (c = 0 2, CHC13) 

had the molecular formula C25H3603. Infrared bands at 3500, 1740 and 1620 cm 
-1 

suggested the presence of hydroxyl, ester or lactone carbonyl and oleflnlc groups. 

Treatment of palauollde CL) with acetic anhydrlde in pyrldine gave a monoacetate 2_ 

with infrared bands at 1780, 1750 and 1620 cm-l that were assigned to an unsatur- 

ated y-acetoxy y-lactone group The ultraviolet spectrum of & contalned an absorp- 

tlon at 322 nm (E 17,000) lndlcatlng that the y-hydroxybutenollde was further con- 

jugated to two oleflnlc groups. 
L 

The l3 C NMR spectrum contalned a lactone carbonyl 

signal at d 172.2 (s), a hemlacetal carbon slgnal at 99.85 (d) and oleflnlc slg- 

nals at 162.4 (s), 160.2 (s), 150.2 (s), 137.3 (d), 124.3 (d), 118.8 (d), 114.0 (d) 
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and 102.4 (t) due to the conlugated triene and an isolated exocycllc methylene 

group. The lH NMR spectrum contained signals at 6 5.95 (d, 1 H, J = 11 HZ), 7.16 

(dd, 1 H, g = 15.5, 11 Hz) and 6.28 (d, 1 H, J = 15.5 HZ) d ue to protons on conju- 

gated trisubstltuted and E-dlsubstituted oleflnlc bonds, at 5.83 (s, 1 H) for the 

olefinic proton in the butenollde 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 conlugated trlsub- 

stltuted olefln. The E-stereochemistry about the trisubstituted olefinic bond was 

inferred from the "C NMR signal at 6 15.8 (q) due to the methyl group on the tri- 

substituted olefin. 

Comparison of the remalnlng slgnals3 In the 
13 

C and 'H NMR spectra of palauo- 

llde (L) with those of illimaquinone (3J indicated that both molecules had the same 

blcycllc ring system. Ozonolysls of palauollde acetate (2) In ethyl acetate solu- 

tion at -78*C, followed by reduction of the ozonolysls product with dlmethyl sul- 

fide, gave a diketone 5 that was then synthesized from llllmaqulnone (2). 4 We were 

therefore able to establish a structure of palauollde (;I for which the relative 

stereochemistry was known for all choral centers except the hemlacetal carbon 

Oxidation of llllmaqulnone (2) with basic hydrogen peroxide followed by aci- 

dlflcatlon gave the acid 2 as the major product. The acid 2 is the homologue of 

the product 5 reported by Lulbrand et al for the same reaction. 
5 Hy varying the 

conditions for this reaction, we were able to isolate, after methylatlon with dla- 

zomethane, mixtures ofthe methyl esters of acids 5_ and f_j_ together with the dlmethyl 

malonateJ The major oxldatlve degradation pathway for llllmaqulnone must proceed 

through decarboxylatlon of a malonlc acid to obtain the homologue 1 of the acid2 

expected In this reaction. Treatment of the acid 2 with excess methyl llthlum in 

ether gave the methyl ketone 3 that was ozonlzed to obtain a sample of the dlketone 

4_, ldentlcal In all respects to the ozonolysis product of palauollde (L). 

The carbon skeleton of palauollde (L) has not been encountered previously 

although the rearranged drlmane skeleton that comprises the blcyclic portion of 

the molecule 1s relatively common among sponge metabolltes. Palauollde (L) 

inhibited the growth of B subtzlzs and S. aureus at 10 ug/dlsc 
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