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Abstract: The opisthobranch, Elysia chlorotica, contains two major polypropionate-derived 

metabolites. The least polar component is (l-1, the enantiomer of a previously reported 

molluscan metabolite. The second component, elysione (2_), possesses the same relative 

stereochemistry as (1) but contains an additional propionate unit. 

Metabolites derived entirely from propionate are rare in nature. A noteable example, the 

macrolide antibiotic erythromycin from Streptomyces erythreus, is derived solely from seven 

propionate units but recently many other polypropionates have been found in marine 

invertebrates, sp:cifically molluscs3 including the sacoglossan molluscs 495 and air-breathing 

pulmonates6. Some of these marine polypropionates have been reported to display 

antibacteria13a'6a and cytotoxic activity 3d . As part of our search for marine bioactive 

compounds we have examined the chemical constituents of Elysia chlorotica (Gould), found 

locally around the Bay of Fundy and in salt marshes'. 

The molluscs (70 g) were extracted with methanol for two days and a portion (65 mg) of 

the methylene-chloride solubles was chromatographed on silica using hexane-ether mixtures. 

Following further chromatography by reversed-phase HPLC CODS-II; 7% H,O/MeOH) the least polar 

UV-absorbing fraction (250 nm) was obtained as an oil (I), molecular formula C,,H,,O, [a], + 

400° (c 0.3, CHCl,), positive CD curve, maximum amplitude 270 nm, [D] = + 12,000° mol-' dm-'. 

The high ratio of methyl resonances in the 'H and 13C NMR spectra' was indicative of a 

polypropionate molecule. Upon closer inspection, the 'H and 13C NMR spectral data were found 

to be identical with those reported for 9,10-deoxytridachione, a polypropionate previously 

isolated from the sacoglossan molluscs Tridachiella diomeda4 and Placobranchus ocellatus 5 . 

However the specific rotation of the E. chlorotica metabolite had the opposite sign to that 

reported for 9,10-deoxytridachione'. Irradiation of the C-6 methyl group (6H 1.43 ppm) of (1) 

resulted in a nuclear Overhauser enhancement (n.0.e.) of H-7 and H-11 and so established the 

same relative configuration at the two chiral centres as found in 9,10-deoxytridachione. 

These data, combined with the fact that the 'H and 13C NMR shifts are the same for both 

molecules establishes that the metabolite produced by E. chlorotica is the enantiomer. 
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The other major UV-absorbing component, elysione (2_), was also obtained as an oil, 

molecular formula C,,H,,O, [a], + 213O (c 0.31, CHCl,), positive CD curve, maximum amplitude 

270 nm, [o] = + 9600” mol-’ dm-‘. The appearance of eight methyl resonances in the ‘H NMR 

spectrum 
10 

indicated the polypropionate origin of the molecule, and indeed the spectral data 

were similar to those of (I). The molecular formula of the new compound revealed an extra C, 

unit compared with (I), and the additional oxygen is present as a ketone (6c 212.13 ppm; IR, 

1720 cm-‘). In addition to this extra carbonyl resonance the 13C NMR spectrum displayed 

eleven low field signals. By comparison with other spectra 
4,ll 

five of these signals (6c 

181.51 (s), 161.78 (s), 160.76 (s), 119.70 (s) and 98.87 (s)) could be assigned to the 

a-methoxy-g,B’-dimethyl-Y-pyrone ring system. The upfield region of the spectrum contained 

the resonances of the two vinyl methyls at (bc 6.87 and 12.45 ppm) of the pyrone ring 
4,ll 

. 
More importantly it also contained the characteristic resonances of the methine at C-11 (ac 

59.64 (d) ppm) and the quaternary carbon at C-6 (hc 47.21 (s) ppm). The presence of these two 

signals together with the olefinic resonances at dc135.61 (s), 127.81 (s), 124.14 (d) and 

122.85 (d) ppm indicated the substituted cyclohexadiene moiety was preserved in elysione (2_). 

From the ‘H and 13C NMR data it was concluded that the additional C, unit had been added as an 

ethyl ketone grouping to the side chain of cl_) to produce a 1,3 dimethyl-1-hexen-4-one side 

chain. The new proton resonances at 15~ 0.88 (t, 3 H, J = 7.2 Hz) and 6H 2.09 (q, 2 H, J = 

7.2 Hz) together with the ‘“C NMR resonances at 6c 212.13 (s), 34.35 (t) and 7.63 (q) ppm were 

consistent with an ethyl ketone moiety. This was further supported by the mass spectrum which 

showed a strong M+-57 ion at m/z 341. The methyl at 6H 1.0 ppm appeared as a doublet through 

coupling with a methine at S,3.19 ppm, which in turn was coupled to an OlefiniC proton at dH 

5.06 (J = 9.75 Hz). Irradiation of the C-12 methyl group (6H 1.46 ppm) resulted in n.0.e. of 

H-14 and so confirmed the trans configuration of the double bond. Irradiation of the C-6 

methyl group (15~1.43 ppm) resulted in n.0.e. of H-7 (dH 5.61 ppm) and H-11 (6H 2.78 ppm), 

establishing the cis relationship of H-7 and the C-6 methyl group. It is known that 
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non-planar conjugated cis dienes display optical activity . The maxima exhibited for the CD - 
spectra of these chromophores generally occur in the 260-280 nm region with amplitudes ranging 

from f 10,000 to f 90,000° mol-’ dm-‘. The CD curves of both cl_) and (2) are positive and 

almost superposeable, displaying similar maxima at 270 nm. Thus from this evidence as well as 
< 

the ‘H NMR data, it is concluded that the spatial distribution of atoms around the diene 

chromophore is the same in both E. chlorotica metabolites 13 . 

Although the discovery of naturally occurring enantiomers is not unknown, it is unusual. 

The phenomenon is perhaps more frequently encountered among mevalonate-derived metabolites 

though cases have been found among the polyketides 
14 . The occurrence of the enantiomer cl_) of 

9,10-deoxytridachione (and presumably elysione (2)) is perhaps more easily rationalized by 

consideration of the biogenesis of polypropionates which essentially mimics the steps of 

polyketide biogenesis2. Thus the two chiral centres in (1) and (2) are formed concomitantly 

during the aldol condensation of the polypropionate chain which results in formation of the 

cyclohexyl ring. 

In standard disc-diffusion assays (0.5 mg/disc) both metabolites inhibited the 

the gram (+I bacterium, Micrococcus luteus, but only cl_) was active against another 

bacterium, Bacillus subtilis. 

growth of 

gram (+I 
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