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LAUROXOLANES FROM THE MARINE ALGA LAURENCIA MAJUSCULA

In Kyu Kim, Mary R. Brennan, and Karen L. Erickson*
Jeppson Laboratory, Department of Chemistry
Clark University, Worcester, Massachusetts 01610

Summary: Enyne 1 was isolated from the marine red alga Laurencia majuscula, and its structure
was elucidated by spectroscopic means. 1 is the first 2,27-bis-tetrahydrofuran lauroxane to
be found as a Laurencia metabolite.

The lauroxanes are a group of C15-halogenated ethers elaborated by marine algae of the
genus Laur‘encia.1 Oxane ring sizes in this group of metabolites vary from three to twelve
atoms with the oxolane ring system occurring rather infrequently.2 From a collection of
Laurencia majuscula off the North Shore of Oahu, Hawaii, we have characterized a new oxolane
C15—metabolite possessing a 2,2'-bis-tetrahydrofuran moiety, a structural class not yet

encountered in Laurencia.

Methylene chloride extraction of the dried alga afforded 325 mg of extract from which
27 mg of enyne 1 was obtained by preparative TLC (CH2C12). A molecular formula of C15H20028r‘2
for 1 was established by high resolution mass spectroscopy (obsd 391.9837; calcd for
C15H2002798r818r 391.9810). Enyne 1 displayed an acetylenic C-H stretch at 3325 cm-
IR spectrum. 1H— and 13C—NMR spectra established the presence of the trans-enyne system
(Table I, H1, Hy, Hy s and C1-Ca). In addition to the vinyl hydrogens, six downfield proto?s
appeared in two complex patterns centered at 3.5 and 3.8 6. Extensive overlapping in the 'H-
NMR spectrum was not altered significantly by solvent changes or shift reagents although the

latter did induce decomposition of the sample.

1 in the

%

The structure of 1 was deduced from 1H-1H and 1H-13C shift correlated 2D spectra at 250

and 400 MHz. The results of these experiments are summarized in Table I. Thus, a 1JCH
experiment established connectivities between directly bonded carbons and hydrogens while the
4'H-1H COSY experiment permitted a proton sequence to be written. Proton J-resolved spectra
revealed the coupling patterns and J-values for the individual protons.
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While it {s not possible to firmly assign the complete stereochemistry of 1 with the data
available, an analysis of the proton couplings suggests the relative sterecchemistry around each
tetrahydrofuran ring as depicted below:

Small couplings (J = 0.6 Hz) observed for the bromomethine protons are ascribed to long range
trans-interactions with H9 and H10‘3 The latter protons also display a 0.6 Hz coupling, albeit
the patterns for these protons are not as clear as those of the bromomethines. H8b and H11a
each show a long range trans-coupling (0.6-0.7 Hz) to H6 and H13 respectively, analogous to the
H7~H9 and H1O—H12 couplings. No coupling is observed between H6 and Hg or between H10 and H13.
As H6 and H13 display only one long range coupling each, a cis-relationship of H6 and H9 and

of H10 and H13 is indicated, which places the side chains trans to their adjacent bromo sub-
stituents. The observed J-values of 5.8 and 5.9 Hz for HB"H7 and for H12-H13 respectively, con-
firms this stereochemical assignment.4

The relative stereochemistry between the two tetrahydrofuran rings remains undefined. If
one assumes a gauche relationship of the ring oxygens,5 the coupling constant J9’10 =7 Hz
indicates an anti arrangement of these two hydrogens™ and, therefore, a threo relationship for
the two rings. However, the erythro form with the ring oxygens in an anti conformation could
also provide the trans-coupling of 7 Hz.

Laurencia maEGZZEla collections from the coast of Japan,7 Australia,8 and the Mediterranean9
were found to elaborate sesquiterpenes of the chamigrane type. A recent Japanese collection
also provided a norchamigrane derivative,10 but no lauroxolanes have been reported from this
species. Biogenetically, enyne 1 may be viewed as arising from an acetylenic polyene precursor
such as 2, which undergoes hydroxylation and bromine-induced oxide ring closures:
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The 3Z,6Z,9Z,12Z- and 3E,6Z,9Z,12Z-isomers of 2 have recently been reported as constituents of

Laurencia okamurai.11
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