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Abstract - 14a-Methyl-5a-cholest-9(ll)-en-38-ol (2) and 4o,14a-dimethyl-5a-cholest-9(ll)-en-38-01 (2) 

have been isolated from the sea cucumber Psolus fabricii and cheracterised by lH NMR, 13C NMR and -- 

mass spectrometry. Lanost-9(11)-en-3 8-01 (5) has also been tentatively identified. The relevance of 

this series of A9(11) -sterols to holothurin biosynthesis is briefly discussed. 

The sterols present in marine organisms have received considerable attention and this has resulted in 

the identification of many new compounds. lq3 Echinoderms have proved interesting as members of the 

Asteroidea (starfish) and Holothuroidea (sea cucumbers) contain predominantly free A7-sterols. This is 

in contrast to the A’-sterols which are found in Echinoidea (sea urchins), Crinoidea (sea lillies) and 

Ophiuroidea (brittle stars) and most other marine invertebrate phylla. Moreover, the starfish and sea 

cucumbers contain saponins.4 The holothurins, found in the sea cucumbers, have an aglycone based 

upon the lanostane skeleton (e.g. holotoxigenol , 4 the aglycone of psolothurin A)’ while the 

asterosaponins, found in starfish, have a cholestane or pregnane steroidal aglycone. Many of these 

9(11) compounds are characterised by a A -bond and the biosynthetic origin of this structural feature is 

unknown. To gain an insight into possible biosynthetic pathways to the saponins we have undertaken an 

analysis of the sterol and steroid conjugate compositions of selected echinoderms. We now report the 

identification of three A 9(11) -sterols from the sea cucumber Psolus fabricii obtained from the North -- 

shore of the St. Lawrence river, Canada. 

Lipid (59) extracted from Psolus fabricii with benzene was subjected to medium pressure liquid -- 

chromatography on silica gel developed with CHC13-MeDH mixtures to yield a free sterol fraction 

(0.449). Further chromatography on alumina followed by preparative TLC gave the 4,4_dimethylsterols 

(3mg), 4o-methylsterols (29mg) and 4-desmethylsterols (105mg). The 4-desmethylsterol fraction was 

acetylated and separated into seven bands by preparative TLC on 10% AgN03-silica gel. The major 

compound 2 (34mg) was pure by GLC (RRt = 1.10) and showed a molecular ion at m/z 442 (18%) and -- 

fragmentation ions at I& 427 [M-CH3]+ (loo), 367 [M-acetate-CH3]+ (78), 287 [M-ring DI+ (6) and 273 

[M-ring D-CH3]+ (13). The facile loss of a methyl group is characteristic of 14a-methylsterols6 while 

the other fragmentations revealed a saturated C8-side chain and a double bond in the ring system. The 

As-or A7- positions for the double bond were apparently eliminated by the fact that compound 2 was 
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retention time was longer than that of lanosta-8,24-dien-38-01 and was consistent with its 

identification as lanosta-9(11),24-dien-38-01 (2). 

The amounts of 4 and 2 were insufficient to permit further characterisation studies but the 

identification of sterols 2 and 2 suggests that the assignment of A 9(11) -structures to 3 and 1. is 

reasonable and would be in accord with the operation of the biosynthetic sequence squalene 4 

squalene-2,3-oxide + 5 + 5 + 3 - -_j 2. This sequence requires that the squaiene-2,3-oxide 

cyclisation reaction produces an intermediate cation which is stabilised to yield the A ‘(l’)-compound 5 

rather than lanosta-8,24-dien-38-01, the usual sterol precursor in other animals. The holothurin 

aglycones such as 1 would then arise from 2 by appropriate modifications and the A 9(11)-band of the 

holothurins can thus be envisaged to arise at the triterpene cyclisation step rather than by C-9/C-11 

dehydrogenation of an intermediate at a later stage. It is considered that a A 8(9) -bond is essential for 

C-14 demethylation in cholesterol biosynthesis. The presence of a A 9(11) -bond in the first cyclic 

precursors (4, 5) in sea cucumbers may thus result in the failure to remove the 14a-methyl group and 

lead to the accumulation of sterols 2 and 2 in the animal. The ‘normal’ 14-demethyl A’-sterols found in 

the animal’ can be envisaged to arise by modification of dietary sterol as observed in other 

echinoderms. 2 
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