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Abstract-The secondary metabolite chemistry of the red seaweed Laurencia pacjficu Kylin varies geographically. 
The La Jolla, Calif. population (type locality) contains the sesquiterpene prepacifenol, while L. pac$ca collected 
south of Ensenada, Mexico contains a new bromochamigrene derivative, the structure of which is described herein. 
Since chamigrene synthesis in Lauren& species has been demonstrated to be reasonably species-specific, L. pac@~ 
may be a mixture of morphologically similar forms. 

INTRODUCTION 

The red seaweed Laurencia piJim Kylin i8 distri- 
buted along the California coast from the Monterey Bay 
area in northern California, south to the Baja California 
peninsula. While L. paci& wa.s originally considered 
aho to occur in the Gulf of California, we have recently 
shown that the gulf species is a mixture of three entities, 
none of which agree chemically with plants from the type 
locality Cl]. Studies of the natural products chemistry 
of Luurencia species point out that this interesting genus 
is capable of the synthesis of halogenated sesquiterpenes, 
diterpenes and non-terpenoid acetylene-containing com- 
pounds [2]. The most interesting feature of this diverse 
biosynthesis is that it appears to be reasonably species- 
specific. While some synthetic consistencies exist between 
different species, most Laurencia species synthesize a 
characteristic metabolite not widely distributed within 
the genus. In a previous publication, we described the 
structure of prepacifenol, (1) a trihalochamigrene deriva- 
tive characteristic of L. pcijica collected in La Jolla, 
California [3]. In my continuing study of the chemistry 
of this species, variable resuks hiwe been obtained from 
collections in a number of locales. Reported herein are 
the detail8 of a structure elucidation of a new metabolite 
from L pacijca collected near Ensenada, Mexico. Since 
these chemical results question the purity of this species, 

detailed taxonomic studies are in progress, 

(2) (II 

RESULTS AND DISCUSSION 

Samples identified as L. pacijica Kylin [4] were col- 
lected during a low tide period in August 1974, air-dried 

and ultimately chloroform extracted. Chromatography of 
the crude extract gave samples of isolaurinterol [S], an 
unknown aromatic ether, and a new sesquiterpene alco- 
hol, (2). The alcohol [a];’ 11.2” (c 235, CHCl,) mp 
120-1” (light petrol_cSHe) analyzed for C18H280BrzCl 
by high resolution mass spectrometry (Calc. M’ 
4179736, measured 417*9740), showed only end absorp- 
tion in the UV but showed characteristic IR absorption8 
at 3550,340O cm-’ (hydroxyl); and 1660 cm-’ (umatu- 
ration). Interpretation of the 220 MHz NMR spectrum 
of this metabolite clearly showed the relationship of 2 
to a number of chamigrene derivatives, in particular nidi- 
ficene [6]. The spectrum consisted of a broad oletin band 
at 6 543 (lH), a one proton four line band at 6 489 
(J 115 Hz), a sharp one proton doublet at 6 4.36 (J 
8 Hz), a broadened one proton multiplet at 6 4.30 (J 
8, -1, rv 1 Hz) and multiple ring protons horn 6 
1.70-25. Four methyl signals were easily recognized at 
6 202 (doublet, J 1 Hz, olefin substituted), 6 169 (adja- 
cent to chlorine), 1.20 and O-96 6 (gem dimethyl). As 
is usually observed in these derivative8, a bromine in 
proximity to the gem dimethyl group results in a @25 
ppm shift to lower field of the more eclipsed methyl. 

A consideration of these spectral data with known 
Lauren& metabolites allowed partial structural features 
to be proposed. However, the relative positions of hy- 
droxyl, bromine and olefin components were less secure. 
Jones’ oxidation of 2 gave a high yield of an unsaturated 
ketone, (v,=~ = 1680 cm- ‘) which fixed the position of 
hydroxyl relative to other SUbStitUeUtS. Hydrogenation 
of 2 with platinum in ether gave quantitatively the satur- 
ated halohydrin, the structure of which could be readily 
studied by high resolution NMR. Specifically, the relative 
stereochemistry of the vicinal halohydrin function could 
be obtained by an interpretation of the coupling con- 
stants of the deshielded protons on C-9and C-10. The 
proton CI to bromine on C-10 appeared as an expected 
doublet, J 12Hz, which can only result from axial-axial 
coupling with the lone proton on G9. Since both pro- 
ton8 are axial, both substituents are equitorial and there- 
fore trans in cyclohexane systems. In an attempt to in- 
duce epoxide formation, 2 was treated with warm 10% 
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KOH in methanol. Under these conditions, tbe first 
formed epoxide quickly incorporated methanol to yield, 
after acetyiation, the methoxy acetate 3. A careful study 
of the free alcohol and its acetate by MMR allowed the 
stereochemistry of this derivative to be compared to the 
natural product 2. The CI to acetate proton on C-10 was 
observed as a doublet at 6 5.29. The coupling was identi- 
cal (8 Hz) to the analogous situation in 2; hence, both 
substituents are predicted to be equitorial. Considering 
the mechanism of nucleophilic epoxide displacement 
reactions, the stereochemistry of the substituents on C-9 
and C-10 in 2 and 3 must be inverted. 

Repetitive studies on the natural products of L. paci- 
&a Kylin collected from the type locality in La Jolla, 
California have shown a consistent synthesis of large 
amounts of laurinterol and prepacifenol, accompanied by 
smaller quantities of johnstonol. Since these metabolites 
are rarely found in extracts of the alga under consider- 
ation here, and since a new bromochamigrene derivative, 
2, is the major lipid metabohte, the integrity of this spe- 
cies must be questioned. A detailed study of L. pazijica 
Kylin populations throughout its distributional range, 
considering morphological, anatomical and chemical fea- 
tures, is in progress. 

EXPHUMENTAL 

Lu@oa of2. 27 kg air dried Lauren& pacjfica (co&ted 
near Ensenada, Mexico, 9-14-74) was powdered to 1 mm with 
a W.iIey mill and Soxhlet extracted with C&R&. Removal of 
the solvent left 115 g of crude extract. A 30 g aliquot was chro- 
matoaranhed on a column (4 x 30 cm) of Davison tzrade 62 
Si ge[ ehrting *quentldII\ with various proportions-of light 
petroleum, C,H,. El,0 and MeGH. Pure benzene eluted mix- 
tures of isolaurinterol [S] and an unknown aromatic ether, 
while 5% Et,0 in C,H, gave 2 (35 g, @5% dry wt.); Crystalli- 
zation from light petrol-C,Hs gave white needles, mp 120-l”. 
Compound 2 had the following spectral characteristics not 
reported in the text: IR P$y3 3550, 3400, 1660, 1475, 1440, 
1400, 1380, 1320, 1235, 1190, 1170, 1145, 1120, 1080, 1055, 
1025, 1010, 990. 938, 920, 881, and 850 cm-‘; MS tn/e (rel. 
intensity > 10% only) 41(54) 43(24) 53(39) 55(92) 59(16) 65(16) 
67(17) 69(23) 71(11) 77(24) 79(24) 83(87) 84(34) 91(33) 93(28) 
95(H) 105(32) 107(21) 109(14) 111(H) 119(100) 120(18) 121(19) 
128(12) 129(18) 131(18) 133(18) 136(41) 143(11) 145(18) 149(18) 
151(17) 157(16) 162(78) 164(76) 199(10) 217(19) 250(36) 252(47) 

254(12) 333(20) 335(26) 399( < 1) 401(< 1) 403( < 1) 412(<05) 
414(<@5) 416(<@5) 418(<@5). 

Oxidation ol2. In cold (0’) acetone by dropwise addition 
of Jones’ reagent (CQ-H2S04, acetone-water) afforded a 
light yellow oil (35 mg). The product ketone, M” 
410/412/414/416 (C,.H,,OBr.Clt showed the following spec- _ _ 
tral characteristics IR t$,:“ ?%U. ih!dJ. 16.20, 1460, 1395, 1380, 
1325. 1310. 1280. 1255. 1215. 1170. 1115. 1080. 990 97Ocm-‘: 
NMR (226 MHz. CD&) 6’6.0 (8; lHk’495 is, IH), 485 (m; 
lH), 2.29 (s, 3H), 1.73 (s, 3H), 1.34 (s, 3H), 1.02 (s, 3H), 1.7-2.5 
(multiple, 6H). 

Hydrogenation oj2. In Et20 with Et+Hz for 24 hr, gave 
a light colorless oil. The MS of this product indicated hydro- 
Renation had occurred (M+--414/416/418/420 for 
~,sHas0Br2Cl). The NMR spectrum (226 MHz, ‘CCL,) con- 
sisted of bands centered at 6 430 (4 lines, J 12, 4 Hz, lH), 
4-09 (d, J 12 Hz, 1H) 382 (rn, .J 12, 12, 5 Hz, 1I-I) 1.68 (s, 
3H), 1.25 (d$ 5 7 Hz, lH), 1.16 (s, 3H), 109 (s, 3H), l&2*5 
(multiple bands, 1OH). 

Base treatment of 2 With warm (40”) loO/, KOH in anhy- 
drous MeOH for 2 days. Gave the methoxy alcohol, (M+ 
364/366/368 for C,6H,60aBrCl) acetylation of which (AC@- 
pyridine) gave the methoxy acetate (3) in quantitative yield. 
A comparison of the 220 NMR spectra of reactant and acetate 
product showed that acetylation resulted in a z 1 ppm low 
field shift of a clean doublet (.I 7 Hz) located at 8 5.22 in 
the acetate. The remainder of the NMR spectrum of 3 con- 
sisted of the following: 6 SSO,(s, lH), 5.14 (4 lines, .! 13, 5 Hz, 
lH), 3.71 (bs, lH), 3.32 (s, 3H), 2.09 (s, 3H), 2.02 (s, 3H), 1.78 
(4 3H), 0.95 (s, 3I-I), @89 (s, 3H) 1.5-25 (multiple bands, 6H). 
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