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A NEW DITERPENOID RELATED TO EUNICELLIN AND CLADIELLIN FROM A MURICELLA §g,
Y. Kashman
Department of Chemistry, Tel-Aviv University, Ramat Aviv, Israel

Abstract: The isolation and structgre e1uc1dat10n of a new diterpenoid from a horny-coral
(Gorgonaceae) are reported. H and 13C-NMR spectra are discussed.

Repeated silica-gel column fractionation of the petrol ether extract of freeze dried Muricella
sp. (collected near Ophira in the Gulf of Eilat, the Red Sea), afforded in up to 0.2% dry weight
a new compound, ophirin (1); m.p. 133-134°, [a]D- 2°, analysed for 026H3807°
of three 60 m.u. fragments from the very weak molecular ion at m/e 462 (402(24%), 342(12%) and
282(23%31 suggested the presence of three acetate groups. The IR spectrum2 while confirming
the presence of acetates (1730 and 1255 cm'l) showed no OH-band. The 1:SC-NMR spectrum3 revealed

Consecutive loss

three carbonyl absorptions at 170.4s, 169.9s and 167.5s in agreement with the suggested three
acetate groups. Furthermore two trisubstituted double bonds (139.6s, 129.5d, 125.9s and 120.6d)
and five oxygen-bearing carbons (90.2s, 87.2d, 83.7s, 80.3d and 66.3d) were revealed in the spec-
trum. From the latter five resonances, three belong to the carbon atoms bearing the acetate
groups. The remaining resonance lines of the spectrum were located at 48.4d, 43.2d, 36.0d, 45.1t,
30.9t in addition to eight quartets at 25.4, 25.1, 22,7, 22.5, 22.0, 21.8, 21.3 and 18.3 account-
ing for 25 of the molecule's 26 carbon atoms4. The presence of three acetates was further con-
firmed by the 1H-NMR spectrum (§ 2.01s, 2.00s and 1.95s, 3H each). Five other singlets of 3H
each (6 1.38, 1.55, 1.79, 1.80 and 1.82) could be assigned to either methyls on acetate bearing
carbons or vinyl methyls. The 1H-NMR spectrum also revealed five low field protons (8§ 5.66, 5.44,
5.38, 4.54 and 4.38) as well as three distinct signals at § 3.13, 2.66 and 2.51 ppm.

According to the spectral data, and based mainly on the empirical formula and the presence
of five methyl groups, ophirin was suggested to be a diterpenoid possessing the following funct-
ional groups: -CHZCH=CCH3; —CH(OAc)CH=CCH3; (CHs)ZC(OAc)~; ::C(OAc)CHS; CH-0-CH-_
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A broad triplet at § 5.44 and a methyl at 1.82 were attributed to g}. The second double bond
was found to be incorporated in moiety b according to the two coupled protons at 5.66d(J=5.6Hz,
H-13) and 5.38d(J=5.6Hz, H-12). The 13C and lH- NMR spectra also indicated the presence of m01et1es
¢ & d. The absence of an hydroxyl or a carbonyl function, except for the 3 acetates (IR and
NMR) suggested the last oxygen to be part of a cyclic ether (moiety e), and the molecule was there-
fore tricyclic. The ether moiety was supported by the two signals at § 4.54d (J=10Hz) and 4.38brd
(J=»5.9Hz) as well as the two doublets at 87.2 and 80.3 in the 13C-NMR spectrum. Further structural
conclusions were not possible since the various low-field protons are almost uncoupled among them-
selves or to other high-field protons. Combining all the above structural features (moieties a-
e and additional 3 methines), it was probable that ophirin (1) was related to eumicellin6 and the
cladiellins7, and a structure of this type could be postulated. In view of the very small quan-
tity of material available no further chemical transformations could be carried out, and an x-ray
anlaysis was undertaken to confirm ophirin's structure as lF, The particular 1H-NMR‘spectrum of
ophirin, given below, can be explained in the basis of its crowded structure, thus having to main-
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tain a particular conformation in solution.

The lH-NMR data of _?‘10 and the conciuded dihedral angles (¢):

- c _ a B °
H-13 5. 66d J12,13 5.6, ¢13’12=90 H-10 2.43d Jl,lO 8.5 °9,ld=90
H-14 3.13s ¢1’li=90 H-9 4.38brd JSB,9=5°9 °8a,§’90
H-1 2. 66t J1’2=10,J1’10=8v5 H-88 2.51dd J86,86=1365 J88,9=5n9
a. overlapping with H-4 and H-8a.
13 '

C-NMR studies of compound 1 suggested the following assignments:11
§90.2s 87.2d 83.7s 80.3d 66.3d 48.4d 45.1t 43.2d 36.0d 30.9t 25.4q & 25.1q 18.3q
c 3 2 18 9 13 10 8 14 1 4 iPr-Mes 16

Eunicellip Ophirin (1)
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