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Abstract: An antimicobial C3C polyacetylene alcohol and its tetraketo analog have been 
isolated from the marine sponge Petrosia sp. and their structures including absolute 
configuration determined by spectral and chemical methods. 

Polyacetylenes have been known from several marine sponges and nudibranchs that prey on 

sponges. 2 In the course of our search for bioactive metabolites from Japanese marine 

invertebrates, we found that the crude ethanol extract of a marine sponge, genus Petrosia, was 

inhibitory against bacteria and fungi. The bioassay-directed purification of the ethanol 

extract has led to isolation of petrosynol and petrosynone, which were identified as the C30 

polyacetylene alcohol 1 and its tetraketo analog 2, respectively. The absolute configuration 

of the former compound has been determined by the exciton chirality method. 374 

The ether-soluble portion of the ethanol extract of the frozen sponge (3.3 kg), which had 

been collected by SCUBA (-15 m) in Hachijo-jima Island, Izu Archipelago, was fractionated by 

medium pressure chromatography on silica gel with benzene/ethyl acetate. The antifungal 

fraction was purified by reversed-phase HPLC (ODS, 70% MeOH) to afford 520 mg of 1 as a 

colorless oil. The antibacterial fraction was repeatedly fractionated on silica gel with 

isooctane/L-PrOH (9:l) followed by silica gel HPLC (benzene-ethyl acetate, 19:l) to yield 30 

mg of 2 as a yellowish oil. 

Petrosynol (I) was not only inhibitory against Mortierella ramannianus but also active in 

the starfish egg asssay (IC99, lUg/mL). It was identical in every respect to the 

polyacetylene alcohol which we had previously isolated from another Petrosia sponge.5 

However, the absolute configuration of four hydroxyl-bearing carbons and the geometry of the 

central double bond remained to be determined. Since our compound is optically active [e123D 

t107" (r 0.37, CHC13) and symmetrical, the following eight stereostructures are possible:(33, 

142, lS& 172, 28S), (32, 14&, 15z, 178, 28S), (3& 14S, 151, 173, 283), (33, 14&, 15&, 17&, 

289, and the corresponding enantiomers. In order to determine the absolute configuration, we 

prepared the 3-benzoate (3)6 and 14-benzoate (4)6 by treating the alcohol with 1.2 9 of 

benzoyl chloride and catalytic amounts of dimethylaminopyridine in pyridine, followed by HPLC 

separation. 

Both benzoates revealed negative first Cotton effects at 228 nm( AE -1.14" for 3 and As 

-3.7" for 4 ), indicating 3 configuration for C-3, C-14, C-17, and C-28.4 In view of the 

geometry of the A15916 double bond, introduction of a benzoate at C-14 made it possible to 

distinguish between C-15 and C-16 proton signals (6 5.73, dd, 5=10.6, 8.4 Hz, 15-H; 5.82, dd, 

10.6, 7.5 Hz, 16-H);thus z geometry was secured for the A15*16 double bond. Therefore, the 
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B R1=Bz, R2=H 

2 R1=H, R2=Bz 

structure of 1 is (3& 143, 175, 293)-trjaconta-1, 12, 18, 2%tetraync-4E, 152, LO&triell-3, 

14, 17, 28-tetraol. 

Petrosynone (2) showed antimicrobial activity against Bacillus subtilis. ‘The IX [A,,, 

(MeOH) 261 nm (E 6700)], IR (3250, 2250, 2140, and 1645 cm-‘), ET [mass (m/y 456, __J. Mf), <llid NNK 

spectra 
7 strongly suggested that 2 must be the tetraket.o an;~log of 1. This ii’d~ ionfi rmed Irv 

chemical c-onversion of 1 tu 2 with ?In02 jn CH2C12. 

This is the first report vf the complete calucidation of the stt~ri~och~l~!i:;tr\ of 

polyacetylenes i scrlnted f roni marin? organisms. Riosynthesls and roles i,f thfsC’ ,icet v I fl,~‘S i Ii 

sponges are interesting problems. 
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Tetrosia in this report should be currecLed to Pf>trosia. 
6. 3: EAB!VS m/z 674 (MH + ditthail~ll,lniiile)‘; iR (nent) ‘3400, 1250, ?27i), _‘lXi, 17X!, 1600, -- 

1580, 1490 cm-l; i;V (>ii,OH) Xmix 230 nm (E IlOW); ‘H NMK (400 >lH.x, CII(‘I 0 6 Y.07 (?H, d), 

7.59 (IH, t), 7.45 (2H, t), 6.09 (Ill, ddL, 14.3, 1.0, 7..1. i-ii), 6.08 (Iii, by d, 7, ‘i-H), 

5.67 (111, dd, 14.3, 7, 4-H). 4 : F A B M S m / z 6 7 4 ( >I H + tl i e t h n II o 1 :I em i n c’ ) + ; ! R ( I: ! .I t ) -- ‘3 A 0 0 , 

7250, 2250, 2140, 1730, 1600, 1580, 1490 cm-l; 1%’ (M&H) A,,,,, 230 nnl (E !OOOi)); ‘H S?lR (400 

MHz, CDCIS) 6 8.07 (2H, rl), 7.56 (lfj, t), 7.44 (211, L), h.50 (LH, br I!, 8.4, 14-H), 5.82 

(lH, dd, 10.6, 7.5, 16-H), 5.73 (IH, rid, 10.6, 8.4, Ii-H), 5.30 (IH, br d, 7.‘i, ii-fl). 

7. 2: 'H NMR (400 Mfir, CDC13) 5 7.14 (lH, dt, 15.8, 7.0, i-fT), h.tJ6 (lfi, 5, I -i-H), 6.08 (lH, 

d, 13.8, 4-H), 3.14 (IH, s, l-H), 2.16 (III, t, 7.0, 5-H), 2.21 (IH, dt, 7.0, 7.0, O-H), 

1.6-1.1 (8H, m, 7-10-H); ‘3C VYR (100 MHz, CDC13) 6 177.6 s (C-3, C-l&), 155.2 d (r-j), 

142.4 d (C-15), 132.0 d (C-4), 97.4 s (C-Z), 79.8 5 (C-I’S), 74.1 ii (C-l), 112.5 t (C-h), 

28.6 t, 27.7 t, 27.4 t (C-7-10), 19.0 t (C-11). 
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