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OBTUSENYNE, A NEW ACETYLENIC NINE-MEMBERED CYCLIC ETHER FROM LAURENCIA OBTUSA
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Of the large number of metabolites isolated from algae of the Laurencia genus, most are
halogenated sesquiterpenes but a smaller group consists of Cis halogenated acetylenic cyclic

ethers.!

The latter appear to be restricted to Laurencia, related compounds found in Aplysia
opisthobranch molluscs? probably having a dietary origin in Laurencia.

Several sesquiterpenes have been isolated® from L. obtusa, a species of wide distribution,
and we now report a new acetylenic cyclic ether obtained from this alga collected on GBkceada in
the Aegean Sea. Extraction of the air-dried material (2 kg) with ether gave a brown-green oil
which was chromatographed on silica gel. After elution of hydrocarbons with petrol (b.p.
60-80°C), the fraction obtained with petrol-benzene (10:1) was further purified by PLC in
petrol-benzene (1:1) to give obtusenyne (365 mg).

Obtusenyne (1), CjsHpoBrCf0", m.p. 63-63.5°C (from methanol) [oa]lz)l-6 + 155° (CHCR3) showed
Amax. (MeOH) 223 nm (e 13,244), [Amax. (CHCR3) 247 mtm], vmax. (KBr) 3245 and 2087 cm~!, and 83.1
(1H, d, J 2Hz), with the base peak in the mass spectrum at 9/3_265(M+—65) (followed by losses of
HCL and HBr). There was no evidence for hydroxyl or carbonyl functioms. These data are
typical for cyclic ethers having a Cs terminal enyne side chain attached to an o carbon atom.

'H and '%C n.m.r. signals for four =CH- groupss established the existence of another carbon-
carbon double bond in addition to that in the side chain, and hence of one ring in the molecule.
The remaining structural features and the stereochemistry were determined by X-ray

crystallography which defined obtusenyne as (1).

Crystal Data: Orthorhombic, a = 13.740(3), b = 8.151(2), ¢ = 13.698(3) R’ U = 1534.1 %,
Ec = 1.39, Em =1.38 g cm_a, Z = 4, F(O00) = 680, space group P2;2,;2; from systematic absences,
0.71069 X, U= 30.0 em™t. Reflections were
scanned (w - 20 mode) for © € 27.5°, and of the 2047 which were observable in this region 1293

Mo—Ku radiation (graphite monochromator) A

had a net count » 30 and were deemed observed and used in the refinement.
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The structure was solved by heavy atom methods. The oxygen atom was identified by its
low temperature factor when refined as carbon. When anisotropic refinement had converged
structure factor calculations® for the two enantiomers with anomalous dispersion corrections
gave Hamilton weighted R values for the two structures of 7.73% and 6.42%, a significant
difference which defines the absolute configuration of the compound.

Hydrogen atoms were first found from a difference map and were then included in the
calculations in fixed, computed positions with U = 0.05. The weighting scheme used in the
final stages of refinement was w = 1/(1 + ((Fo—A)/B)Z) with A = 30.0 and B = 20.0.

At final convergence the maximum shift/standard deviation was 0.02 and the conventional
R was 0.044, A perspective drawing (PLUTO’) is shown above.

The unusual feature of obtusenyne is the 9-membered ring which is the largest ring size so
far encountered in this group. Dr. W. Fenical has sent us a sample of obtusenyne isolated (as
an 0il) in his laboratory® from L. obtusa collected at Positano, Ttaly. It was identical with

ours in solution.
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* M*, 330.0384, calc. for CisHzoBrCL0 M, 330.0385.

5 1y §(CDCL3) 6.00 (dd, H-4), 5.52 (d, H-3), 5.65 (m, H-9 and H-10); 13C, §(CDCL3) 140.6 (C-4),
110.9 (C-3), 130.7 and 128.5 (C-9 and C-10).

Computations were carried out with the Oxford 'CRYSTAL' package, W.R. Carruthers, private
communication.
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