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Table 1. IH NMR shifts (a) of 2, 3 and 4 in pyridined5 

Me-l H-2 H-3 H-4 H-5 H-6 H-la H-78 H-8 H-12 Me-12 

1.40 4.93 5 15 2.89 2.05-2.64 2 19 2.50 4.20 1._%1.95 I.15 
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91(26), 81(10), 79(23), 77(21), 71(36), 69(13), 67(15), 6q17), 
55(33), 53(15), 51(10), 44(61), 43(100). (Found: C 61.4; H 6.13; 
0 32.5. C,SH,sO, requires: C 61.2; H 6.16; 0 32.6). 

a-Dihydropicrotoxinin (3). Picrotoxinin was hydrogenated as 
described by Mercer and Robertson [S] giving 3, mp 
253-254”; [a]:& - 5” (c 0.5, Me&O). CD, nm (h): 1.,,,, 
(methanol) 228 (- 3.7). IR: v,, (KBr) 3540(m), 3470(m), 
3050(w), 1797(s), 1775(s) cm- I. 

j?-Dihydropicrotoxinin (4). Picrotoxinin was hydrogenated 
and the product isolated as described by O’Donnell et al. [9] 
giving 4, mp 255-257°C; [a];’ - 24” (c 1.0, Me,CO). 
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Investigations of marine red algae of the genus Lauren- 
cia (Rhodomelaceae, Rhodophyceae) have resulted in the 
structural elucidation of many interesting halogenated 
metabolites Cl]. Some recent jludies on lrlurencia meta- 
bolites have focused on the possible biosynthetic rela- 
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tionship between the more common halogenated chami- 
grene derivatives and brominated monocyclofarnesol 
derivatives [2,3]. Howard and Fenical[2] have de- 
scribed the structural elucidations of a-snyderol (1) tid 
/?-Snyder01 (2). a-Snyder01 (1) was obtained from a 
sample of L. obtusa which was collected in Tossa de 
Mar, Spain. I wish to report the isolation and identifica- 
tion of ?~-bromo-8-epicap3rrapi oxide (3), which was the 
major hpd-soluble mcrabdllr of L. obtw (Huds.) 
Lamouroux collected from the English Channel. 
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Laurencia obtuse was collected at Kimmeridge, Dorset 
in July 1975. Florisil chromatography of hexane extracts 
of the air-dried alga gave 3&bromo-8-epicaparrapi oxide 
(3) as the major metabolite (0.28% of dry weight). 3/SBro- 
mo-&epicaparrapi oxide, [a];’ + 30.4” (c = 1.46), was 
obtained as an oil, which slowly solidified at -20”. The 
molecular formula, C,5H2,0Br, was inferred from high 
resolution mass measurements of the (M+ - Me) doub- 
let since the molecular ion doublet observed at low reso- 
lution was not su!Xciently intense to allow accurate mass 
measurement. The IR spectrum contained bands indica- 
tive of olefinic (164Ocm-‘) and ether (1100, 108Ocm-‘) 
functionality. The NMR spectrum contained four methyl 
singlets at 6 0.83, 1.06, 1.12 and 1.24, a double doublet 
at 3.97 (J = 11,5 Hz) due to an a-bromo proton, and 
three double doublets at 4.94 (J = 11,2 Hz), 4.98 
(.I = 18,2Hz) and 5.99 (J = 11,18 Hz) due to an isolated 
vinyl group. The chemical shift and coupling constants 
of the a-bromo proton indicate that the bromine atom 
is located in a cyclohexane ring adjacent to a fully substi- 
tuted carbon atom. These data indicated that the un- 
known molecule, an isomer of the snyderols, was a bro- 
minated caparrapi oxide. In order to define the stereo- 
chemistry of the molecule and confirm the position of 
the bromine atom, the Eu(fod)S-induced shifts for eight 
signals in the proton NMR spectrum were measured. 
The best fit between observed and calculated [4] euro- 
pium-induced shifts was obtained for 3&bromo-8-epica- 
parrapi oxide (3). 

Scheme 2. Observed Eu(fod),-induced shifts for 3/J-bromo-8- 
epicaparrapi oxide (3) 

Reduction of 3/?-bromo-8-epicaparrapi oxide (3) with 
LiAlH* in refluxing dioxan &ave a W/, yield of 8-epica- 
parrapi oxide (4), [a$’ + 43” (c = 1.08), having spectral 
data identical to those reported by Cookson and Lom- 
bardi [S]. 

It is interesting that L. obtuw from two locations 
should have closely related but different major metabe 

lites. Since both studies were based on single collections, 
this difference cannot be rational&d. In addition to 
3/3-bromo-8-epicaparrapi oxide (3), L. obtw also con- 
tains diterpene and acetylenic components. 

EXPERIMENTAL 

Lourencia obluso was collected from shallow water (0-2ft) 
at Kimmeridge by, Dorset on 12 July, 1975. Powdered air- 
dried alga (500 g) was Soxhlet extracted with hexane. The con- 
centrated extract was chromatographed on florisil(300 g). Five 
fractions eluted with CeH6 were combined to give 3/?-bro- 
mo-lepicaparrapi oxide (1.4 g, 0.28% of dry material) in 
>95’$ purity. The impurities were removed by rechromato- 
graphy on thick layer Si gel plates. 

3BBromo-8-eoicowrraai oxide (3). This was obtained as an 
oil which solid&d it -20°C; [ajd’ + 30.4 (C = 1.46, EtOH); 
IR#dm~l64O.llC0. IOSOcm-‘:PMR&Xl.160.83. 1.06. 1.12. 
1.24 (s, ‘3, Mk ea& 3.97 (dd,’ 1, J il,S Hz), 4.94 (64’ j 1, 
112 Hz), 4.98 (dd, 1, J 18.2 Hz), 5.99 (dd, 1, J 1 I,18 Hz); MS 
m/e 302, 300 (M+), 287, 285 (MI - Me): m/e 287.0835 
(C,,H220s’Br requires 287.0834). 

8-Epicaparropi oxide (4). A soln of 3fi-bromo-8-epicaparrapi 
oxide (220 mg, 0.73 mmol) in dry dioian (5 ml) wr& added io 
LiAlH. (1OOmx) in drv dioxan (45 ml). The stirred mixture 
was he&d under reflix for 18dr. O.l’N NaOH was added 
to the cooled soln until evolution of H2 no longer occurred. 
Aluminium salts were removed by filtration and solvent eva- 
porated to yield 8qicaparrapi oxide (4) as an oil; 
[all’ + 43.0” (c = 1.08, EtOH); IR (film) 1640, 1105, - _- 
105Ocm-‘; PMR (CDCI,) 60.73; 0.90, 1.15, 1.23 (s, 3, Me 
each), 4.91 (a% 1. J 113Hz). 4.97 (dd. 1. J 182Hz). 6.02 Idd. 
1, J’ 18,ll Hz); .MS h/e ii2 (ti’); i07 (tit -“Me); ;nl; 
207.1746 (C,4H330 requires 207.1748). The IR and PMR spec- 
tra were identical to those of (f) 8-epicaparrapi oxide 
obtained by Lombardi and Cookson [S] and were appreciably 
different from the other three possible isomers [6]. 
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