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APPLICATIONS OF COSY AND HOMONUCLEAR RELAY 2D0-NMR IN THE DETERMINATION OF
THE STRUCTURE OF A NEW CEMBRANE ISOLATED FROM THE MOLLUSC PLANAXIS SULCATUS!

Gary 8. Linz, Radhika Sandu ja, Alfred J. Weinheimer, Maktoob Alam and Gary E. Martin*
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Abstract. Proton-proton homonuclear chemical shift correlation (COSY) and homonuclear
relayed coherence transfer (RELAY) have been used to establish the structure of
3,11-diacetoxy-15,16-dehydrocembran-6-one.

Numerous cembranoid diterpenes have been isolated from a variety of merine and
terrestrial sources.2 Several recent publications have reported the isolation of cembranoid
compounds from various specles of moltusc. Coll and co-workers34 have isolated 8 metabolite
of sarcophytoxide, 7,8-deoxysarcophytoxide from the mollusc Qvul8 ovum. Previous work in
these Laboratories has Led to the isolation of the oxa-bridged cembranoid diterpene jeunicinS (1)
and more recently the novel hydroperoxide planaxool® (2). A Less polar fraction from P,
sulcatus has now been investigated and found to contain a further cembranoid diterpene which

has been identified as 3,11-dlacetoxy-15,i16-dehydrocembran-6~one (3) on the basis of two-
dimensional nmr experiments.
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The new compound, 3, C24H4005,7 was isolated in 8 yield of 25 mg from an PrOoH extract

of P.sulcatus.8 The HPrOH extract (9.7g) was triturated with hexanes followed by CHClz. The
residue from the chloroform extract was chromatographed over an LH-20 column (eluting
solvent: CHoCl,/MeOH (9/1 v/v). Fractions (30-38, 4mi each) containing desired compounds were
combined and eveaporated to dryness; recrystallization from CHCLz gave coloriess needles, mp
145°, |a|p®2 = -40". Analysis of the spectral data confirmed that 3 contained & ketone and
exomethylene group {13C-nmr, 208.7 and 109.4(t, APT)é CDCl3)?; and two aceoxyl groups (13C/1HS
- methine resonances at 76.0/4.76 and 77.2/4.698; acetyl methyls 21.1/2.04 and 20.9/2.026).

The COSY? and RELAY10M 20-nmr spectra of 3 in CDCly are shown in Figure 1. Proton
connectivities shown in 4 and § were deduced from the COSY spectrum. Similarities in the
proton chemical shifts in the C9-C14 region of the structure precluded the exclusive use of the
COSY experiment for the entire structure elucidation. Instead, it was necessary to supptement
the data obtained from the COSY spectrum by homonuclear relay!® with fixed delays for
magnetiztion transfer optimized at 3 and 5 Hz. In this fashion, the structure of fragment 6 was
established. [t should also be noted that a single RELAY spectrum alone was insufficient to
completely elucidate the proton-proton connectivity network. However, the combined usage of
the 3 and 5 Hz optimized RELAY spectra did successfully establish all of the connectivities.
Finally, the RELAY spectra also allowed the orientation of fragment 6 relative to fragments 4
andS therebg completing the structure eLucudatlon

F i

The positions of oxygen functions in 3 are identical with those of pLexauroLone (7)12 which
was isolated from - Plexayra gorgonian collected in the Caribbean. It is probable that the
mollusc acquired 3 or a precursor such as 7 from a dietary source. Simitarly, the presence of
Jeunicin (1), obtained previousty only from Caribbean gorgonians, and its apparent metabolite 2
in the same mollusc, suggests that there may be greater similarity in the cembranoids present
in Australian soft corals and Caribbean gorgonians than previously appreciated. Further work

on the corals themselves will, of course, be necessary to determine the extent of simiLarities in
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the diterpenes produced by Australian and Caribbean species.
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Figure 1.  Composite contour plot showing the COSY and RELAY spectra of 3. The RELAY
spectrum shown was optimized for a 3 Hz magnetization transfer {t=1/444=83.3 msec]. A
second RELAY spectrum (not shown) was also performed using a 5 Hz transfer (t= 50 msec) and
was necessary to complete the structure elucidation because of the simiLarities of a number of

the proton chemical shifts in the structural fragment shown by 6.
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