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CHOLEST-4,14-DIEN-15, 20£-DIOL-3,16-DIONE,
A NOVEL POLYOXYGENATED MARINE STEROID WHICH EASILY LOSES THE SIDE CHAIN !
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Abstract.- The title compound has been isolated from the Mediterranean gorgonian Leptogorgia

sarmentosa; upon acetylation it affords a dehydration product and an androstane derivative.

Among uncommon marine steroids® several polyoxygenated sterols have been
so far isolated. The relative arrangement of the functions often can induce an
enhanced reactivity of these molecules which lead to several artifacts during
the isolation procedure. This aspect is particularly frequent when hydrolytic
procedures must be used, as in the obtention of aglycones from saponins, resul-
ting in the isclation of molecules whose autenticity is questionedz’a.

We wish to report now the isolation of cholest-4,14-dien-15,208-diol-3,16-
dione (I) from the Mediterranean gorgonian Leptogorgia sarmentosa and its degrada-

tion in mild conditions.

I (Cy7Hy 0y, elemental analysis; 0.01% dry weight; m.p. 167-171°C, from
diethyl ether-light petroleum; [a];5+ 460, ¢=0.5, CHCl;3), has been isolated,
along with several related compounds, from the ethereal part of the acetone
extracts of the gorgonian by silica gel chromatography ({(light petroleum-dieth-
yl ether 4 : 6) and further purified by chromatography on a prepacked column
(Lobar Lichroprep Si 60, light petroleum-diethyl ether 1 : 1).

I lacks the molecular ion in the mass spectrum and displays peaks at m/z
410 (Mf-HZO, 19%) and 300 (M'-side chain + H, 100%). In the i.r. spectrum an
unique broad band was present for the carbonyl groups,v ... (CHC1l3) 1665 cﬁl.
The presence of both an o,B-unsaturated ketone and of a diosphenol moiety was
max (MeOH) 242 (e = 17.000), 267 (infl., ¢ =

9.000), Amax (MeOH-KOH) 240 and 308 nm. The p.m.r. spectrum contains the five

evident from the u.v. spectra®, X
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methyl groups expected for a cholestane derivative at § 0.90 (6H, 4, J 6Hz;
isopropyl Me's), 1.29 (6H, s) and 1.31 (3H, s) for the C-18, C-19 and C-21 Me's,
and a singlet (1H, C-4 proton) at & 5.77. The chemical shift (1.29 or 1.31) and
the multiplicity (singlet) for the C-21 Me suggests the presence of a tertiary
hydroxy group at C-20. The c.m.r. spectrum5 was fully consistent with the pro-
posed structure. In particular the comparison of this spectrum with the spectra
of cholest-4-en-3-one® and of 4—hydroxy—cholest—4—en—3—one7 indicated that the
a,B-unsaturated ketone was localized in the ring A, while the chemical shifts

of C-13, C-17 and C-18 indicated that the diosphenol moiety is situated in the
ring D.

1 is a highly reactive molecule which decomposes on standing to a complex
mixture of products. When I was submitted to acetylation (acetic anhydride con-
taining 10% pyridine; 15 min., reflux) two derivatives (2, 7% and 3, 13%) were
obtained and separated from somespecious products by silica gel column chroma-
tography ( light petroleum-diethyl ether, 4 : 6).

The more polar derivative 2, C,qH, 0y, was a dehydration product as shown
by the mass spectrum with significant peaks at m/z 452 (M+, 71%), 410 (M+—
CH,=C=0, 100%), 34O(M+—CH2=C=O and McLafferty cleavage of the 22-23 bond, 33%)
and 339(M+;CH2=C=O and allylic cleavage of the 22-23 bond, 16%) and by the p.m.r
spectrum which shows the isopropyl methyls at § 0.88 (6H, d, J 6Hz) and singlets
for the C-19 and C-18 Me's at 6§ 1.29 and 1.42 respectively, the methyl on double
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bond at § 1.99, the acetyl methyl at § 2.25 and the C-4 proton at 8 5.77. In the
8 the absence of signals in the 60~75 § region indicated that the
max’ MeOH, 243,¢c =

1670, 1725 and 1770 cntl)

c.m.r. spectrum
dehydration gave rise to a 17,20-double bond . The u.v. (A
13.000 and 272, infl., € = 9.000) and i.r. spectra (vmax
are in accordance with structure 2.

The less polar product $, C,H,¢0,, clearly arising from I by a retro aldol
reaction, dispalys in the mass spectrum the molecular ion at m/z 342 (3%), the
base peak being at m/z 3OO(M4;CH2=C=O).

In the u.v. spectrum only a maximum is present (Amax' MeOH, 240 nm, & =
27.000) on account of both the a,B-unsaturated ketone and the diosphenol acetate
functions“. The i. r. spectrum showed three carbonyl bands, Y max (CHCl3) 1665
(o, B~unsaturated six membered ketone), 1710 (o,B-unsaturated five membered ke-—
tone) and 1770 (enol acetate) cm~!. In the p.m.r. spectrum two singlets (each
3H) at & 1.28 and 1.32 were assigned to the angular methyls, while the enol ace-
tate methyl resonates at § 2.22 and the C-4 proton at 6§ 5.76. The c.m.r. spec-

trum?

, which differs from the c.m.r. spectrum of 1° chiefly for the absence of
the resonances assignable to the side chain carbons and for the presence of the
newly formed C~17 methylene, allowed the assignment of structure 3 and provided
a further evidence supporting the structure of I and 2.

Several steroidal saponins having a B-hydroxy ketone moiety in the side
chain gives rise to retro aldol reeactions in strong alkaline conditions!?®.
However I is the first example of a cholestane derivative which suffers the

cleavage of the whole side chain in mild conditions.
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