Tetrahedron Letters No, 26, pp 2381 - 2384, 1973. Pergamon Press. Printed in Great Britain,

CAESPITOL, A NEW HALOGENATED SESQUITERPENE FROM
LAURENCIA CAESPITOSAL

A.G, Gonzélez, J. Darias, and J.D. Martin

Departsmento de Quimica Orgénica, Universided de Ls Laguns,

Ingtituto de Investigeciones Quimices, C.S.I.C., Tenerife, Spein.

(Received in UK 26 April 1973; accepted for publication 18 May 1973)

Seaweed of the genus Laurencis, family Rhodomelaceae, have proved to be

2. The present work describes

a rich source of halogenated natural products
the isolstion from L. csespitosa of a2 new sesquiterpenoid conteining chlorine
and bromine, designsted as ceespitol for which, on the bassis of its chemical
and spectroscopic behaviour, we propose formula (III) as the most favorable

structure.

Ether extracts of the dried seaweed were washed successively with dil
KCH soln, dil HC1l end water, and the neutral oil thus obtained wss carefully
chromatogrephed on standard silica gel. The 75% ether: 25% benzene eluent
contained crystalline (m.p. 109-1112/n-hexsne) caespitol, in 0,03% yield.

Caespitol (III), was snalyzed for C15Ho50,Br,C1: m/e MY 430, 432, 434,
high resolution m/e 353.075 (caled for 015325028°Br3501, 353,070), snd m/e
237.192 (caled for COjgHpc0,, 237.185). The ir spectra (¥ KoT 3540, 3320, 1460,
1220, 970 end 785 em™; v S04 3620, 3400 end 3240 cw™l). The pur spectrum
(60 MHz, CDCl;, T-scale), 5.61 (1H, dd, J=12 and 4 Hz, -CHBr-), 5.69 (1H, ad,
J=12 end 5 Hz, -CHBr-), 6.43 [1H, t, J=2.5 Hz, -CH(OH)-] . The spectrum showed,
furthermore, a broad envelope from 7.3 to 8.3 arising from eight methylene
protons, and four tertisry methyl signals at 8.33 (ﬂg-éCl—), 8,63 [ﬂg—b(OH)-],
8.69 and 8,83 (gem-dimethyl).
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Acetylation of III (Ac,0/py) give the monoacetate (IiIaz): m.p. 132-1349,
2

KBr
max

caespitol could be regenerated by mild seponification. Upon oxidation of III

ir 3320, 1740 cm™Y), pmr 5.4 [1H, t, J=2.5 Hz, -CH(OAc)-}; from which

at 02 with Jones’ reagent yield the unstable ketone (IV), ir (vﬁfﬁ 3%20, 1710

cm"l); por 5.75 (1H, dd, J=10 snd 8 Hz) end 7.01 (2H, 4, J=10 Hz), consistent
with the system -—CHBr—CH2-0(=O)-¢. Dehydrobromination of IV afforded in good

yield the o,@-unsaturated ketone (V), m.,p. 78-802, ClsﬂalozBrCI; qu\ﬁtgH
234 nm (loge 3.77)] 3 ir (Vﬁﬁi# 3340, 1685 cm'l); por 3,22 end 4,22 [each 1H,

d, J=ll Hz, =~CH«CH-C(=0)-s], 5.63 (1H, dd, J=12 snd 4 Hz, -CH2-6§31- )y 75—
8.2 (6H, m, -CHy-), 8.33 (3H, s, Me-{C1-), end 8,54, 8.58 end 8.69 (each 3H,
s). All these results indicate the presence of the two partisl formulas I end
II in caespitol.
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In view of the molecular formula, from where s bicyclic system is essily
deduced, the two afore-mentioned structural units I asnd II must be conected by
one quaternary carbon atom, giving the formulas III as the most favorable
(planar) structure for caespitol. This waes further supported by the mass spec-
trum of (III), pronounced peaks at m/e 252, 254, 2563 high resolution 254.9995
(caled for c9Hl5o8°Br35cl, 254.9970) and m/e 139.1108 (caled for CgHysO,
139.1123) could only arise from the fragment (a), as is showed in (III).

The structure (III) is also well explained from the standpoint of bio-
genesis, thus csespitol can be derived formally from the ion (VI), a eyclization
product of y-bisabolene, which has been proposed as the common precursor for
pacifenol5, johnstonolu, and prepacifenol (VII)s, all three compounds isolated
by Sims and collsborators from slge genus Laurencia. Caespitol may be 2 bio-

genetic precursor of prepacifenol.
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The relstive stereochemistry of caespitol is assigned on spectrsl data,
mainly pmr spectrum (Figure 1). Use of decoupling, along with critical
comparison with the pmr spectra of prepscifenol and johnstonol6, lead to the

structure (VIII), which will be discussed in deteil in e full paper.
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FIG. 1. 60 MHz PMR Spectrum of Caespitol.
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The elementsl anslyses, mass-spectrometric and spectrsl deta of all the

compounds reported were in agreement with the structures shown,
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