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Abitract--The structures of three new halogenated vinyl acetylenes are described which are natural products from 
various species of the red seaweed tiurencia. The structure of chlorofucin (1) isolated from Lmrencia my&me 
was determined by X-ray d&action analysis. Poiteol (2) was isolated from Luurencia poirei and its structure was 
also determined by single crystal X-ray diffraction experiments. The structure of obtusenyne (3) was based on a 
combination of chemical and spectral methods. The “C NMR spectra of these new compounds are presented and 
assignments made. 

Halogenated secondary metabolites of the vinyl acety- 
lene class are frequently encountered constituents of the 
marine red algal genus Lauren&. These substances, 
which are presumably derived from fatty acid biosyn- 
thesis, are all commonly related to their potential acyclic 
precursor laurediol.’ The acetylenes represent a diverse 
and complicated structural class of Luurencia natural 
products, of which more than 30 representatives have 
been described.’ In this paper we wish to present in 
detail the structures of three new vinyl acetylenes, 
chlorofucin (l), poiteol (2) and obtusenyne (3), which 
were isolated in the course of studies of various 
Lmrencia species. 

alga.4 Low resolution mass spectrometry of 1 suggested 
a molecular formula of C15H,BrC102 (M’ m/e 
346/348/350). The IR spectrum of I showed the presence 
of a terminal acetylene function (Y~-~ 33OOcm-‘), and 
the absence of the OH and CO groups. The high resolu- 
tion ‘H NMR spectrum of 1 presented signals which 
could be assigned to a tram ene-yne function [5.50(1 H), 
d, 15 Hz; 6.09(1 H), ddd, 15, 7, 7Hz; and 2.66(1 H), d, 
2 Hz) and to an ethyl group [1.68(2 H), m and 1.07 (3 H), 
t, 7 Hz]. Six down-field one-proton multiplets (3.86-4.43) 
were also observed and assigned as a-ether and a- 
halogen protons. The ‘F NMR spectrum (‘Table 1) of 1 
confirmed its molecular formula and revealed the 

1 

As part of our investigation of the natural chemical 
constituents of Lmrencia snydcrae Dawson from La 
Jolla, California, we described earlier the 
monobrominated sesquiterpene /3-snyderol as the major 
lipid component.’ From this source we now wish to 
describe a new vinyl acetylene, chlorofucin (l), which 
was isolated as the most abundant minor component (1% 
yield crude extract). Chlorofucin was isolated, as a crys- 
talline solid, m.p. 86-88”, by silica gel chromatography of 
the chloroform-methanol extracts of the freshly collected 

“Present address: Department of Chemistry, San Francisco 
State University. San Francisco, CA 94!32, U.S.A. 

‘Present address: Department of Chemistry, University of 
Hawaii Honolulu, HI 96822, U.S.A. 

2 3 

presence of four carbons bearing oxygen in two ether 
linkages [84.Od, 83&l, 79.3d and 69&l]. Carbons bearing 
bromine and chlorine were observed at 51.4d and 61.2d, 
respectively. The tram ene-yne functionality was again 
recognized by carbon resonances at 76.4d, 82.2s, 1ll.M 
and 141.86. Four methylene carbons were observed 
(38.3t, 33.2t, 32.5t and 23.Ot ppm), in addition to a single 
methyl group (11.7q ppm). Catalytic hydrogenation of 1 
over Pd in diethyl ether gave in high yield the hexahydro 
derivative 4, which provided a ‘H NMR spectrum similar 
to 1 except for the absence of the protons attributable to 
the ene-yne function. Based on mass spectral and 
‘% NMR data chlorofucin was deduced to be bicyclic. 
Since only small quantities of I were available, the 
structure elucidation was completed by single crystal 
X-ray d&action analysis. A computer generated per- 
spective drawing of chlorofucin is presented in FI. 1. 
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Lmmncia poifei, collected at Harry Harris State Park, 
Florida Keys, Florida (1974), yielded poiteol (2) as a 
crystalline solid, m.p. W-154”. The IR spectrum of 2 
showed both OH (3450cm-‘) and terminal acetylene 
functions (3300 cm-‘). The ‘H NMR spectrum of poiteol 
showed resonances which were assigned to the cis ene- 
yne function [6.25(1 H), dd, 10, 10 Hz; 5.66(1 H), dd, 10, 
2 Hz; and 3.27 (1 H), d, 2 Hz] and to an ethyl group 
[0.98(3 H). t, 7 Hz; 2.04(1 H) m]. The remainder of the 
NMR spectrum presented an extremely complex set of 
unassignable proton multiplets between 5.43 and 
2.10ppm. The “C NMR spectrum gable 1) confirmed 
the presence of the pentene-yne system and showed 
resonances assigned to additional carbons bearing epox- 
ide, hydroxyl, chlorine, bromine and the ether functions. 
To solve the structure of this interesting and more com- 
plex acetylene, poiteol was subjected to a single crystal 
X-ray diffraction experiment. Figure 2 illustrates a com- 
puter-tenerated perspective drawing of poiteol which 
defines absolute stereochemistry. 

Fig. 2. Computer generated perspective drawing of the final 
X-ray model of poiteol less hydrogens. Bond distances and 
angles generally agree well with anticipated values, and C(6) and 

C(7) have R absolute stereochemical designators. 

Obtusenyne 

In our chemical studies of Lmrencia species from the 
Mediterranean Sea several populations of Lmrencia 

obtusa have been examined. While Laurencia obtusa 

from Spain and Greece mainly contain terpenoid 
products: material from Positano, Italy wwas found to 
contain only halogenated acetylenes. From this alga a 
unique nine-membered ring acetylene obtusenyne (3) has 
been isolated. Obtusenyne was isolated in 1% yield from 
the crude extract of L. obfusa by silica gel chromato- 
graphy of the chloroform-methanol extract. Compound 3 
was analyzed by high resolution mass spectrometry and 
determined to have a molecular formula of C,sHtoBrClO 
(observed 330.0388; calculated 330.0386). In addition, 
prominent fragments were observed at m/e 295 for 
CISHmBrO (M+-CI) and m/e 265 for C,oH~5BrCI0 (M’- 

3- 

CsH5). The IR spectrum of obtusenyne showed the 
presence of the terminal acetylene function (3300 cm-‘). 
The ‘H NMR spectrum of 3 exhibited bands which could 
be assigned to a cis ene-yne function [S6.00 (1 H), ddd, 
12, 8,8Hz; 5.49 (1 H), d, 12Hz; and 3.07 (1 H), d, 2Hz] 
and to an ethyl group [S 0.91(3 H), t, 7 Hz; 1.84(1 H) m; 
and 1.50 (1 H) m] which are now common and readily 
recognized features of this structural class. A two pro- 
ton multiplet at S 5.64, however, indicated that 3 possess- 
ed further unsaturation. In addition, four signals between 
S 3.84 and 4.20 were assignable to an a-bromine, an LY- 
chlorine and two a-ether protons. The 13C NMR spec- 
trum (Table 1) confirmed the presence of the pentene- 
yne function and the additional disubstituted double 
bond in the molecule. Carbon resonances at 56&i, 63&l, 
77.9d and 75.4dppm were assigned to carbons bearing 
bromine, chlorine and oxygen (ether), respectively. From 
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Scheme I. 
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tron density syntheses.” Hydrogens were located in a difference 
electron density synthesis after partial refinement. Full matrix 
least-squares refinements with anisotropic temperature factors 
for the nonhydrogen atoms, isotropic hydrogens and anomalous 
scattering corrections for Br and Cl have converged to a standard 
crystallographic residual of 0.069. The enantiomeric structure 
gave a significantly hiiher 0.073 residuaIn Further crvstallo- 
graphic details can be found in the Supplementary Material 
described at the end of this article. 

Isolation of obtusenyne (3). Obtusenyne was isolated as an oil 
in 1% (crude extract) yield from air dried Lauren& obtuse 
(Positano, Italy, 1975) utilizing standard open column silica gel 
chromatography (15% benzene-petroleum ether elution). 
Obtusenyne provided the following spectral features: [a]r,20+ 
111.4” (c 2.8. CHCh). Mass soectrum M+ m/e 330/332/334 for 
Ci~HmBrCIO. IR spectrum ‘(CC&) 3300, 2950, 1450 and 
120 cm-‘. ‘H NMR spectrum (220 MHz, CC&) S 6.08 (I H, ddd 
J = 12,8,8), 5.64 (2H, m), 5.49 (1 H, d J= 12). 4.20 (2H, m), 4.08 
(1 H, m), 3.84 (I H, m), 3.07 (I H, d J = 2), 1.84 (1 H, m), 1.50 
(1 H, m), 0.91 (I H, t J = 7). 

Silver acetate treatment of 3. The same procedure was used 
here as in the treatment of 1. The reaction was allowed to run for 
8 hr. The product was isolated as an oil by thick layer chromato- 
graphy (25% diethyl ether-petroleum ether) in 80% yield and 
orovided the followinn soectral features: IR soectrum (film) 3450. 
3300, 2950, 1750 and- 1 i50 cm- . ’ ‘H NMR spectrum ‘(22d MHz; 
CDC13) S 6.14 (1 H, ddd J = 12,8,8), 5.61 (1 H, d J = 12), 5.45 (2 H, 
m), 3.94 (1 H, m), 3.82 (I H, m), 3.16 (1 H, bs), 1.02 (3 H, t J = 7). 
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