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Structure Elucidation of Oxygenated Sterols from Eggs of Sea Hare, Aplysia juliana
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Cholest-7-en-6R-methoxy-3S,5R-diol, a new sterol, and cholest-7-en-3S,5R,6R-
triol were isolated from eggs of sea hare, Aplysia juliana, and their structures and absolute
configurations deduced by spectroscopic studies and chemical synthesis.

Polyhydroxylated sterols are common metabolites in marine invertebrates!) and sponges.2) Recently,
Komori et al . isolated a cholesterol peroxide derivative3) from the albumen gland of sea hare (Aplysia juliana),
and we also isolated the same compound from eggs of A. juliana and reported on its X-ray crystal analysis.4)
Further investigation of the lipidic extract of the same organism yielded two oxygenated sterols, cholest-7-en-6R-
methoxy-3S,5R-diol (1) and cholest-7-en-3S,5R,6R-triol (2a), described in this paper.

Oxygenated sterols (1 and 2a) were obtained by SiO2 column chromatography of an acetone extract of
eggs of A. juliana.5) The electron impact mass spectra (EI/MS) of 15) showed a weak molecular ion peak (m/z
432, 2%) and fragment ion peaks at m/z 414, 399, 381, 365, 364, and 251. The fragment pattern indicated the
presence of one methoxy group, two hydroxyl groups and one double bond, all of them located in rings A and B.
The 13C-NMR spectra of 15) indicated the presence of three sp3 carbons attached to oxygen atoms and two
olefinic carbons. The IH-NMR spectra’) of 1 showed one-proton signals at 8 4.07 and 3.17 , consistent with the
presence of two secondary carbinol methines. The complex methine signal at 8 4.07 showed the characteristic
pattern for 3a-carbinol proton of an A/B trans-steroid. This unusualfy downshifted signal is typical of 3p-
hydroxysterols bearing a 5a-hydroxyl group. The !H-NMR spectra of 1 showed, in addition, an olefinic proton
at 8 5.41 coupled with the secondary carbinol methine at § 3.17. Moreover, the singlet at 8 3.40 revealed the
presence of one methoxy group. These data and the agreement of the C-18 methyl resonance at 8 0.59 with the
value expected for a A7-sterol suggested a 7-en-6-methoxy-3f,5a-diol. The cholesterol-type side chain of 1 was
deduced from 13C-NMR and !H-NMR.2) Thus, the structure of this sterol was formulated as cholest-7-en-6-
methoxy-3p,5a-diol.

The IH-NMR and 13C-NMR spectra of 2a were very similar to those of 1, except for the absence of the
methoxy group. The structure of 2a was determined by the following synthesis. Diacetate 2b derived from 2a
was synthesized by acetylation of 7-dehydrocholesterol 3, NapCrOg4 oxidation, NaBH4 reduction and
reacetylation. Reduction of 4 with NaBHj yielded a 6B-hydroxy compound as a major product,®) whose
physical data were identical with those of diacetate 2b. The structure and absolute configuration of 2a were
determined to be cholest-7-en-3S,5R,6R-triol. The structure and absolute configuration of 1 were determined to
be cholest-7-en-6R-methoxy-3S,5R-diol as follows. Compound 4 was converted into 5 by hydrolysis and
silylation. Subsequently, reduction, methylation, and desilylation of 5 gave the diol methylether derivative, of
which IH-NMR, 13C-NMR, IR, E/MS and [o]p were identical with those of 1.5)
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Compound 1 was isolated from a natural source for the first time. Compound 2a was reported by
F. Cafieri”) and D. Sica,) but this is the first report of its isolation from the eggs of A. juliana.

Compounds 1 and 2a instead of Vitamin D3 may be biosynthesized from 7-dehydrocholesterol 38) as
defense substances, since the biological significance of Vitamin D3 playing important roles in the shell formation
may be lower in Opisthobranchia such as Aplysia sp. which lacks the shell. The 7, 8-dihydro derivative of 2a
has several bioactivities.?) Study on biological activities of compound 1 and 2a is now in progress.
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