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Abstract 
which are 

- Two new brominated Cas;;",;t;zi;e!;;q;, 
unusual oxolane deriv 

a propargylic bromide side chain have been iso-- 
lated from the red alga L. obtusa and their 
structures were determined as 6 and 7. The 'H- 
NMR spectra of these new compounds are presented 
and assignments made. 

Of the large number of metabolites iso- 

lated from the red alga of wide distri- 
bution Laurencia obtusa, most are 

halogenated sesquitcrpenes 21 and a 

smaller group consists of C 
3115 

halo- 

genated acetylenic ethers . In con- 
tinuing our work on the yellowish-green 

coloured form of L. obtusa, collected 

at Graciosa Island (Canary Islands), we 
have recently reported 4) the isolation 

and structural determination, including 
the absolute configuration, of the 
unique dibrominated sesquiterpene 1 and 

the crystalline tribrominated Cl5 non- 

terpenoid 5. In this paper we wish to 

describe the structures of two further 

brominated Cl5 acetylenes, compounds 6 

and 7, which contain oxolane rings and 

propargylic bromide functionalities. 

Hexane, ether and acetone extracts of 

powdered, air-dried L. obtusa were 
combined to yield a viscous oil (1.5% 

dry weight) which was chromatographed 

on silica gel, using a solvent gradient 

of increasing polarity from n-hexane to 

ethyl acetate. Selected fractioas were 

rechromatographed to obtain indi-vidual 
compounds of which obtusin (5) (2.9% dry 
lipid weight) was the major metabolite. 

The least polar sesquiterpene metabolite 

was the dibrominated ether 1 which was 
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isolated as a crystalline substance 
(0.42% of lipid weight), mp 100-102°C, 
{alD-8.70 (c, 2.86, CHC13), and the 

structure and absolute configuration 

determined by x-ray crystallographic 
techniques4'. The remaining sesquiter- 
penes isolated were identified wit'1 the 

previously reported bromochlorinated 
ethers: caespitol (2)5) and isocaespitol 

(3P', and the monocyclic farnesane 

derivative a-snyderol (4)'). 

The nonterpenoid compounds isolated 
from the concentrated acetone extract 
of the alga possess a characteristic 

terminal acetylenic group. This common 

characteristic allowed them to be 

identified by infrared spectroscopy 

("C-H= 3300 cm-l) in the mixtures 

enriched in these components. Although 

at least six compounds with this common 

characteristic were detected, only three 
of them could be isolated without 

decomposing and their structures be 

determined. Compound 5 which was 

isolated in greatest yield also proved 

to be the only crystallizable compound, 

its isolation and purification also 
proving comparatively easier. Recrys- 
tallizations of 5 from n-hexane gave 

long needles, mp 93-95'C, I~!~-107~ (c, 
0.84, CHC13). The high resolution mass 
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spectrum of compound 5 indicated an 

elemental composition of C15H19Br303. 

The non-carbocyclic, although tricyclic 

nature of 5, and the presence of three 

ether bridges, were demonetrated from 

the absence of any further unsaturation 

beside the acetylenic moiety. The 
1 H-NM 

spectrum of 5 (Table 1) presented signals 

which could be assigned to a monoeubeti- 

tuted acetylcnic function, four a-ether 

protons and three a-halogen protons. 

The l3 C-NM spectrum confirmed that 5 

was highly oxygenated as five carbop- 

oxygen, beside the three carbon-bromine, 

type resonances were discernible. The 
13 C-NM spectrum showed the presence of 

one methyl at 11.7; four methylenee, 

29.1, 37.5, 39.2, 40.0; eight methines, 

40.4, 50.5, 61.5, 76.0, 80.8, 83.9, 

84.6, 06.7; and two fully-substituted 

carbon atoms, 80.2, 115.5. The structure 

of 5, including the absolute configura- 

tion of its chiral centres, was deter- 

mined by single x-ray diffraction 

studies4’. 

R2=C1. Ryw,. QH 

In addition, two more kalar tlaloqenated 

acetylenes were identified in subsequent 

fractions of the lipid extract. From 

the n-hexane-ethyl acetate (4:l) eluent 

the tribromlnated acetate 6 was isolated 

as a light mobile oil, (a)D-29.3 (c, 

1.14, CHC13). Mass spectral analysis 

established that this new acetylenlc 

ether has the elemental composition 

C17H23Br304’ The IR spectrum (urnax 
CHC13 

3300, 1730, 1430, 1250, 1070 cm-l1 

showed the presence of an acetoxyl 

group. The ‘it-NHR spectrum of 6 (Table 

1) presented signals which could be 

assigned to a monosubstituted acetylenic 

side chain, four a-ether protons, one 

a-acetoxy proton, and three o-halogen 

protons. The l3 C-NMR spectrum showed 

the presence of two methyls at 11.93, 

21.08; four methylenes, 29.35, 32.41, 

32.89, 38.21: nine methines, 39.07, 

55.24, 61.33, 71.78, 73.11, 76.14, 

80.96, 82.05; and two fully-substituted 

carbon atoms, 170.03, 80.09. Comperatlvr 

analyses of the rpectrorcoplc data 
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obtained for 5 and 6 allowed the 

structure proposed in 6 to be assigned 

to the latter. 

Compound 7 was isolated also as a 

colourless oil, (a)D-14.5 (c, 0.62, 

CHC13). Mass spectral analysis gave 

the molecular formula of C17H2,Br204, 

M+ at m/a 450, 452, 454. The IR 

spectrum of 7 shoved the presence of 

hydroxyl and acetoxyl groups (vzkm 

3525, 3300, 2120, 1730, 1250, 965 cm-+. 

The ‘H-NHR spectrum (see Table 1) shored 

the presence of a bromo-propargylic and 

2-hydroxy-3-brorno-trans-S-octenyl side 

chains. The l3 C-NMR spectrum shoved 

the presence of two methyls, 13.71, 

21.19; four methylenes, 25.66, 32.22, 

32.41, 30.48; nine methines, 30.04, 

57.23, 72.05, 72.44, 76.61, 00.+4, 

01.29, 124.49, 136.331, and two fully- 

substituted carbons, 00.61, 170.73. 

Treatment of 7 with potassium carbonate 

ln acetone gave an unstable epoxy-alcohol 

which it further rearranges to the more 

stable compound 0 containing a 2,6-dioxa- 

bicyclol3.3.0loctane ring system. 

Detailed 
1 
H-NM spectrum of 8 is compara- 

tively shovn in Table 1. Related com- 

pounds possessing a bromoallene instead 

of the proparqylic bromide moiety have 

been recently reported from the red alga 

Laurencia nipponlca0’. 

EXPERIMENTAL 

Mps vmra dotermined on a Kofler block 
and are uncorr. Infrared spectra were 
recorded on Parkin-Elmer Mod. 237 and 
Mod. 601 spectrophotometers. Optical 
rotations were determined for solutions 
in chloroform with a Perkin-Elmer 141 
polarimeter. lH-NMR spectra were 
recorded on a Perkin-Elmer R-32 (90,MHt) 
and Bruker Mod. WM 360 spectiometers, 
chemical shifts are reported relative to 
Me4Si (60) and cou ling constants are 
given in hertz. l%-NHR spectra were 
obtained on a Bruker Mod. WH 360 and the 
chemical shifts are reported relative to 
Me4Si (60). Low and high resolution 
mass spectra were obtained froa a VG 
Micromass ZAB-2F. Column and dry column 
chromatography were performed on silica 
gel 6, all Merck products. The TLC 
plates were developed by spraying with 
6N-sulphuric acid and heating. All 
solvents were purified by standard 
techniques. Anhydrous sodium sulphate 
was used for drying solutions. 

Collection, extraction and chromatogra- 
phic separation 

Laurencia obtusa was collected in Sep- 
tember 1901 bv hand. usina SCUBA (-3 to 
-10 m) in Graciosa island; air-dried and 
ground in a Wiley mill to a 1 mm particle 
size. The dried alga (6.2 kg) was 
extracted in a Soxhlet apparatus for 24h 
each with hexane ( 5 L), diethyl ether 
(5 L), and acetone (5 L). The combined 
extracts were evaporated to leave a dark- 
green viscous oil (94.3 g, 1.58 dry 
weight) . The crude extract (94.3 g) was 
added as a concentrated n-hexane solution 
to a column (90 x 7 cm) containing silica 
gel (900 g) in n-hexane). One-litre 
fractions were collected employing the 
following elution scheme: hexanc, frac- 
tions l-12; hexane/ethyl acetate (20/l), 
fractions 13-16; hexane/ethyl acetate 
10/l,, fractions 17-20; hexane/ethyl 
acetate (4/l), fractions 21-20; hexane/ 
ethyl acetate (7/3), fractions 29-35; 
hexane/ethyl acetate (3/2), fractions 
36-40; hexane/ethyl acetate (2/3), 
fractions 41-47; ethyl acetate, fractions 
40-54. Fractions exhibiting similar 
t.1.c. profiles were combined. A portion 
of 1.06 g of combined fractions 2-12 
(2.3 g) was chromatographed on 120 g of 
silica gel H using n-hexane as solvent 
and collecting 20 ml fractions. Frac- 
tions 7-12 yielded compound 1 (112 mg). 
Fractions 16-20 (1.77 g) was chromato- 
graphed on 200 g of silica gel Ii using 
n-hexane-ethyl acetate (1O:l) as solvent 
and collecting 20 ml fractions: frac- 
tions lo-12 yielded isocaespitol (2) 
(23 mg) and fractions 14-10 yleldcd 
caespitol (3) (10 mg). A portion of 
4.3 g of combined fractions 21-20 (6.5g) 
was chromatographed on a cclumn (30 x 
2 cm) containing silica gel (35 g) in 5I 
ethyl acetate in n-hexane; fractions 2-7 
yielded a-snyderol (3) (22 mg), and 
fractions 12-10 gave pure obtusin (5) 
210 mg). 

Fractions 29-36 (10.3 g) were rechro- 
matographed on a column (40 x 5 cm) 
containing silica gel (60 gl in 208 
ethyl acetate in n-hexane, which allowed 
isolation of compound 6 (fractions 7-12, 
20 mg) and compound 7 (fractions 17-22, 
62 mg). 

3.03 (lit, d of dd, J- 10.0, 0.4, 2.6 Hz 
2.54(1H, d of dd, J= 5.4, 3.4, 1.2 Hz), 
2.30 (lH, be, J- 12.5 Hz), 2.16 (IH, dq 
J- 11.0, 3.4 tit), 2.0 (2H, ml, 1.5-1.0 
(6H, m), 1.43 (3H, 91, 1.1-1.2 (2H, ml, 

, 

and 1.06 (6H, 8). ‘>C-NXR (CDCl ) 09 .O 
(01, 06.1 (~1, 65.0 (d), 52.2 tdj, 44.4 
(c), 41.6 (t), 37.9 (d), 36.5 (01, 33.9 
(t), 33.7 (cl, 32.0 (t), 31.0 (q), 29.3 
(t), 20.5 (q), 10.0 (q). 



'WBIEl: +i-EWRspectraof anpuds 5, 6, 7, 8 shwirw dmnkd shifts ard mrltiplidtiesa'b 

Proun(s) -5 -6 -7 -8 

car&v. H 

1 ....... I? 

2 - ....... 

3 ....... Hb 

4 ....... ti 

5 ....... k 

if 

6 ....... It 

7 ....... ii9 

8 ....... Hh 

H' 

9 ....... H' 

l0 ....... Hk 

l.l ....... H' 

ti" 

12 ....... H" 

13 ....... If 

14 ....... tf 

rp 

15 ....... tf 

6 mltlplicity, J (Hz) 6 Mltiplicity, J(m) 6 Wltipliclty, J(Hs) 6 MtiplicfQ’, J (Hz) 

2.65 d,J&=2.4 2.63 d,J&=2.5 2.69 d,J&=2.2 2.67 d,Jsb=2.4 

4.93 dd,&-2.4;Jk=9.4 

4.38 ddd,J&9.4;J~-3.4;J&8.9 

mdet.=) 

t&t.=) 

4.54 dd,~~=2.5;~~=8.5 

4.40 d&i,J~=8.5;;~=2.6;J,Ir1.0 

2.36 
“=I 

2.40 

4.80 ddd,Jfd=l;Jfe-laJfg-3.9 

4.70 sd,J M ~-l;Jgi=l -3.9;; 

lRl&t.=’ 

tit.=) 

4.00 ddd,Jfe=9.4;Jfd=S.9;Jfg=3.8 

4.55 bP8 c) 

2.20 
m=' 

2.30 

4.58 dd,Jh=2.2;Jk=6.1 4.62 dd,Jba=2.4tJ & -1.8 

4.17 ddd,J~=6.1:J~=3.2;J~=lO.l 4.31 ddd,Jh=7.8;Jd=7.4;J -6.5 
oe 

2.45 rn=’ 2.32 &fd,J~=7.4;Jdp=15.0:J 
dfcl-1 

2.45 m=’ 2.35 d&i,JBcd.5;Jed=15.0;J 3.0 & 

4.10 ddd,Jfd=7.4;Jfe=3.4;Jfg=3.8 4.52 d&.i,Jfd=4.1;Jfe=3.0;Jf9=4.2 

5.15 ddd,J 
sr 

-3.8:J -1;J 
sh gi 

=10.2 4.65 ddd,Jgf4.2;JN=6.4;Jgi=2.0 

2.00 m=) 2.22 d&i,; b4.4;Jh1=15.0;J 

2.00 In=” 

h,=7. 6 

2.l9 ddd,J~=2.0;Jih=15.0;J ,i7.6 

3.75 ddd,J,i=6.3;J,h=3.1;J,k=3.1 3.90 d&,J,h=7.6;J,i=7.6;J,k=7.4 

4.27 ddd,Jk,=3.1;J~=3.1;Ju=1 3.62 ddd,Jk,=7.4Ju=6.2~,.5 

2.50 VI=' 2.04 d&i,Jlk=6.2;Jh=14.5;Jh=6.0 

2.543 “=I 2.21 d&i,Jmk=5.5;J -7.0 ml =14.5;5 

5.42 ddd;Jn1=5.4;Jm=15.5;Jm=5.4 5.42 ddd,Jn1=6.0;Jm=7.0;J -15.5 M 

5.54 dd&Ym=15.5;J -7.1;Joq=6.2 * 5.58 ddd,J,=lS.S;J 

.TC’ 

cp =5.7;J -5.7 
oq 

2.02 2.02 In=) 

2.02 *I=) 2.02 IT=) 

0.96 t r; -7.5:c rp rp 17.5 0.98 t,J =7.5;5 -7.5 
rp rq 

2.09 8(M) 

3.98 

2.38 

2.75 

4.11 

3.78 

1.71 

1.72 

1.12 

4.53 b!‘8=) 

4.08 ddd Ju=10.8;J~=4.2;J 4.2 
k1 

&id,Jk=12.3;Jh=12.9;Jl,,=9. 1.84 &i,JLk=10.8;Jh-12.7:Jh=2.5 

ddd,Jm=6.2;Jm1=12.9; &=7.3 2.53 m=) 

ddd,Jm=9.5:Jmd.2;Jti=9.S 4.35 d~id,;~=4.7;J,=2.5;J~=2.5 

ddd,; =9.5;J 

&pJ,.14.5;~p=2.3:Jpr=7.3 oq =2.3;Jcn=9.5 

4.13 -7.3 

1.96 ddd,Jm4.7;G ddq,; -7.3;J 93 -7.3;J -14.5;J oq -7.2 

ddq,~~-14.5;Jqo=9.5;,‘q,=7.3 ’ 

PO Pq P= 
1.75 +,; -7.3;; -7.2 -14.5:j 

90 gr Q 
C,J -7.3:J 

rp rq 
-7.3 1.05 f ,Y 

‘rp 
-7.2:; =7.2 

rq 

2.06 S(3i) 

‘)m epectra were rearchl at 360 Miz in (Ix313 aoluticn; c!wnkdl shlfta are rapotted ln pR3 relative to DS (0). 

%3findeoarpling&ta 8qqxx-t thepmtul asslgmmts. =) urdetermFnednllltip11cities. 
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Caespitol (2) : was isolated as a crystal- 
line substance; mp 109-11-C, (a) -12 (c, 
0.19, CHC13). The physical and ipectro- 
scopic data (tic, glc, IR, lH-NnR, MS) 
were identical with those reported for 
caespitol5). 

Isocaespitol 0) : was isolated as a 
crystalline substance; mp 92-93*C, (a), 
-13.6 (c, 1.12, CHC13). The physical 

a 
nd spectroscopic data (tic, glc, IR, 
H-NMR, MS) were identical with those 

reported for isocaespitol6). 

a-Snyder01 (4) : was isolated as an oil, 
jalD+9.7 (c, 0.18, CHCl 1. 

4 
The physical 

and spectroscopic data ere IdentiST: 
with those reported for a-snyderol 

1330. 1195. 
high. resolbtion election impact (IiRE 
mass spectrometry established by peak 
matchina the elemental comwsition 

(observe2 485.8861; 
as well as ragment peaks 

283.0238 (Cl2Hl5 
247.1296 (Cl5Hl803; A--0.7). 

Corn ound 6: 
=-2?i%- (c, 

was isolated as an oil, (a)D 
1.14, CHCl ); IR (neat) 3300, 

3 3010, 2960, 1730, 14 0, 1370, 1250, 
1070, 1030 cm-l. High resolution mass 
spectrometry established the elemental 
composition as C17H23Br304jg~:8~t m/a 

peaks are found at m/t 389, 391, 393; 
349, 351, 353: 307, 309, 311; 271, 273; 
227, 229; 191. 

F;pound 7: was isol;ted as an oil, (aiD 
1 .5 (c, 0.62, CtiCl 1; IR (neat) 3525 

3300, 3000, 2960, 21 0, 1730, 1450, 1370, 
1250, 965 cm-l. High resolution mass 
spectrometry established the Tlemental 

;;; found at m/t 327, 329; 311, 313; 293; 

Treatment of 7 with K2CO3. Compound 7 
(53 ma) in acetone (15x1) was treated .~~ ~. 
at room temp. with anhydrous potassium 
carbonate (120 mg) for 12h. The solid 
was filtered off and the solution 
evaporated in vacua and the residue 
taken up in water (20 ml) and extracted 
with ether (3 x 10 ml). The combined 
extracts were washed with dil HCl 0 x 
10 ml) and water (2 x 10 ml), dried and 
evaporated in vacua to yield a colourless 
oil (28 ma) which was purified by chroma- 
tography & silica gel- (20 g) using n- 
hexane-ether gradient as eluent. Com- 
pound 8 was isolated as an oil (17 mg), 
(aiD-18.4 (C, 0.11, CHCl 1. 

1 
IR (neat) 

3530, 3300, 3040, 2960, 125, 1440, 1380, 
1230, 970, 860 cm-l. High resolution 
mass spectrometry established the ele- 

peaks are found at m/a 259, 261; 199, 
201; 187; 163. 
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