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Abstract 

Four novel polyoxygenated Cza- sterols have been identified from the soft coral L.de ressum 
(the Gulf of Eilat, the Red Sea): the 22,28-lactol of 24-methylcholest-5-en-3B,22(R )+-I- ,2 -trio - 
-28-al (l), 24-methylcholest+en-38,22(R),25,28-tetraol(2) and the corresponding 5,6B-epoxides 
(2 and g. 

Recently we have reported the isolation and characterization of ll-acet.vl-PGF2a and the then 

unknown prostaglandin 11-acetyl-18-acetoxy-PGFpo from the soft coral Lobophytum depressurn' . From 

the CH2C12 extract of this soft coral, collected in the Gulf of Eilat, the Red Sea, we succeeded 

in isolating a series of new polyoxygenated C28 sterols, the structure of four of which follows2. 

A host of novel marine sterols, most of which have unique alkylation patterns in the side 

chain, have been isolated and characterized during the recent years 334 . In Alcyonaceans4, by far 

the most abundant sterols are the 24-methylcholesterols and 24-methylenecholesterols to which the 

present compounds are closely related. Dichloromethane extracts of freeze-dried specimens of 

L.depressum, afforded after repetitive silica gel and Sephadex LH-20 column chrcmatography, 

several polar steroid fractions5. Acetylation and further chromatographic purifications of these 

fractions provided four different polyacetates, in order of polarity, compounds s, 3, &, and 

4b. All compounds were found to be homogeneous according to ordinary, and silver nitrate impreg- - 
nated, silica gel TLC. 

Compound l& C28H4604 m/e 446 (1%) was obtained as an amorphous compound following mild basic 

hydrolysis (1% KOH, MeOH) of diacetate lb 2 The 3B-hydroxy-*5-steroidal structure of this com- 

pound (la) could be unequivocally established from the mass spectrum fragmentation pattern of la 

(as well as of E6) (see Scheme l), and from the 13 
- 

C-NMR spectrum. This spectrum possesses the 

characteristic resonance lines of the carbon atoms of rings A-D in a 3B-acetoxy-A5-sterol J'8. The 

latter observation locates the remaining three oxygen atoms in the steroid side chain. The 'H- 

NMR spectrum of compound lb9 reveals, beside the well-known signals of the ~B-OAC-*~ site (6 - 
4.58ddt (H-3), 6 2.3lbd (H-4,H-4') and 6 5.3Jbd (H-6)), two additional low-field protons at 6 6.23d 

(J-3.0 Hz) and 4.23dt (J=ll.4 and 4.8 Hz). Two methyl carbinols observable at 6 1.21s and 1.22s 

(3H each) suggest a tert. 25-hydroxylin 3 (and lb). The various oxygenated carbon signals give 

rise, in the l3 C-NMR spectrum, to four lines: 674.0d, 82.3d. 71.0s and lOO.Od. Among these lines 

the 6 71.0 singlet agreeswell with the above suggested 25-hydroxylated terminus, while the latter 

line indicates a carbon atom bearing two oxygens (of the ketal or acetal type). Obtaining a di- 

acetate (Ib) from &in spite of the three =CH-O- signals, observable in the 13C-NMR spectrum , 

can be best explained by the existence of a lactol. This moiety also explains: a) the 6 100.0 

doublet in the l3 C-NMR spectrum (C-28), b) the low-field doublet at 6 6.23 in the 'H-NMR spectrum 
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(H-28), c) the six unsaturationsof &,five of 

inter alia, m/e 301 fragment (see Scheme 1). II- 

283 (50) \ 1+ 

which being located in the A-D system, and d) the 
370(34) 

t 
-Hz0 

388 ( II 1 

144(50) 

6- 

m/e 283 (20 %I SCHEME 1 125 (90, 

Proof of the proposed lactol was obtained by the unexpected possibility of diacetate lb 

undergoing ;,Jones oxidation to give the corresponding lactone (5)" (see Scheme 2). 
- 

Obtaining 
a y-lactone , together with the above mentioned spectral data, can only be explained by a lactol 

between C-22 and C-28. Final unequivocal proof of the lactol and distinction between the two 

possible C-22/28 lactols (C-22 or C-24 alkylation), was obtained from the as-unsaturated lactone 
12 

a - the elimination product of lactone $_ (Scheme 2). Most important in the structure elucida- 

tion of lactone gwere the m/e 125 and m/e 283 peaks in the mass spectrum (see Scheme 1). Thus, 

the structure of compound &was confirmed to be the 22,2&lactol of 24-methylcholest-5-en-38,22, 

25-triol-28-al. 

lb 5 SCHEME2 6 3.SOCl2IPyr. 

The second, noncrystalline, compound which was eluted from the chromatographic column (2b) 

was a monohydroxy triacetate (6 2.03, 2.04 and 2.06. 3H each, m/e 514.3673 (C32H5005, M-60): 

454.3493 (M-2x60). 436.3397 (M-2x60-18)and 376.3151 (M-3x60-18)). As in the case of compound &, 

the 3B-OAc-45-cholestane skeleton of $was determined from the 'H-, 13C-NMR and mass spectral 
data13. Obtaining as parent peak, the M-HOAc fragment (m/e 514.6.4%) is expected from a 3~OAc- 

,i5 compound6b. 

The 'H-NMR spectrum of compound &suggests the same C(OH)(CH3)2 side chain terminus for 2. 

as in !, and in addition one primary acetate (6 4.12 &X system, JAx=4.4, JBx=5.0 and JA8=15.4 Hz, 

2H) and one secondarv acetate (S 5.04dt J=ll.O & 2.0 Hz.lH). The 25-carbinal is also suanorted 
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by the m/e 59.0504 ((CH3)2C=hH) and 396.3041(M-2HOAc-58) 

(6.3%) and m/e 111 (10%) fragments in the mass spectrum, 

fragments. Furthermore, the m/e 171 

strongly suggest the .22,25,28-triol: 

I+ m/ec;ia~~~~: ,ir ‘A%.= d.& m,e 111.0799 

C-NMR spectra of &with that of a suitable steroid model contain- 

ing the 36,22-diacetoxy-A5 grouping 14 , reveals an excellent agreement of the C-18,19 and 21 pro- 

ton signals as well as the C-l to C-22 carbon lines 15 , confirming unequivocally the sec. hydroxyl 

location at C-22. Furthermore, the latter agreement determines also the R configuration of c-22- 

OH. It has been shown, that the 13 C-NMR a-values of C-16 to C-22 constitute a very delicate probe 

for distinguishing between the R and S configurations of C-2216. 

The proposed attachment of the -CH20Ac group to C-24 (rather than to the second possible 

location at C-23) is based on the following arguments: a) a shift of 0.5-2.2 ppm of C-26 and 

C-27, in comparison to a model carbinol17 , which is best explained in the case of $by the neigh- 

bouring C-28 substituent, b) appearance in the mass spectrum of peaks at m/e 308.2540 (C23H32t. 

2.3%),m/e 396.3041 (C27H4002,2.4%) as well as others (the suggested structure of the former being 

the 43a5 systems with the following side chains: 0 y+and oA+ -l+ or &OAC ; 

and c) the possibility of obtaining compound la from aby reduction of the lactolic aldehyde to - 
the primary alcohol. 

Of special interest is the 22(R) configuration in the above compounds which is thus in accord- 

ance with the reported natural 22-hydroxy steroids 18 . 

The two additional steroids which were obtained in a pure state, compounds 3b and 4b were 

found to be closely related to compounds E and g respectively. The 13 
- 

C- and ?-NM, spectra 

confirmed unequivocally the same side chains in 2 and 4b as in l&and 2b respectively 19 . The - - 
NMR spectra indicate also the difference between the two pairs of compounds, that is, replacement 

of the A5-double bond of k and &by a 5,6a-epoxide 2o (see chart). 

RO 

CHART 

a RsH 
bR+Ac 

a R=H 

b R’Ac 

To the best of our knowledge, the above steroids are the first examples of marine 22,28- 

oxygenated C28 steroids. As mentioned above, the until recently reported steroids from soft 

corals, all belong to theG8 category. All possess the conventional C28 skeleton, many possess 

the 5a,66-hydroxy grouping while others contain in addition the 25-hydroxyl. Thus, compounds 

1-4 fit into the same C28 category and are the first examples of a new oxidation pattern. 
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