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Abstract-Two new bromo ethers possessing a bromo propargyhc and bromo allemc moieties, graciosin and 
graaosallene, were isolated from the red alga Laurencra obtusa and then structures determmed by X-ray crystallo- 
graphy and chemical methods 
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INTRODUCTION H” Br 

The secondary metabohtes elaborated by the marme red 
algae of the genus Laurencia include a group of C,, 
acetylemc cyclic ethers with a remarkable structural 
variation [l] In our contmumg studies on samples of this 
genus collected m the Canary Islands, we have reported 
the isolation and structural determination of several C, 5 
acetylenes [24] As a part of a further investigation on 
the constituents of this species, we examined a specimen 
of Laurencra obtusa collected at La Graclosa (Canary 
Islands) in September 1985 In this paper we wish to 
report the structures, including the absolute configur- 
ations, of two new bromo ethers possessing a bromo 
propargyhc and bromo allemc moletIes, respectively 
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RESULTS AND DISCUSSION 

Graclosm (1) [a]k5 = - 14.5” (CHCl,, c 0.62) was pre- 
vlously reported as 2 [4], wlthout absolute configur- 
ation. However, by using 2D NMR techniques, the struc- 
ture was modified to 1 and the chemical shifts were 
reassigned (Table 1) In addition, the absolute configur- 
ation was determined on the alcohol 3 as follows. Alka- 
lme hydrolysis at room temperature of graciosin (1) with 
potassmm carbonate m acetone gave a compound con- 
taming a 2,6-dloxablcyclo(3,3,O)octane ring system [4], 
but when potassium carbonate-methanol at -25” was 
used, the alcohol 3 was obtained This compound yielded 
a crystal suitable for X-ray analysis by crystalhzatlon 
from n-hexane and the crystallographic study was carried 
out. Crystals were orthorhomblc, space group P212,2,, 
a=7 309(l), b=8 880(l), c=27 196(3) A, D,= 1 54g/cm3, 
z=4. The intensity of 1080 unique reflexions was meas- 
ured usm 
= 1.5418 B 

graphite-monochromated Cu-K, radiation (1 
) and w 0 scan in Slemens AED four circle 

computer controlled diffractometer 1057 reflexions with 
I> 3a(I) were Judged observed after correction for 
Lorentz and polarization. The structure was solved by 
MULTAN 80 [S]. Full-matrix 1.s refinement anisotropic 
temperature factors for bromine and oxygen, isotropic for 
carbon and fixed isotropic contribution for hydrogens 
atoms converged at R = 0 094 The absolute configur- 
ation was fixed by using the 10 more relevant BiJVOet 
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Table 1 ‘H NMR spectra of graclosm (1) and graclosallene (4) showmg chemical shifts and multlphat~es’f 
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*The spectra were recorded at 200 MHz m CDCl, solution 

Chemical shifts are reported m ppm relative to TMS (0) 

tCOSY 2D NMR data support the proton assignments 

Fig 1 ORTEP drawmg of graclosm (1) showmg the right enantlomer 

pans with AF,> 1.3 which are m the ranges of: 
0.2ssm @/igO.& 15 F, 60 and F,= lOa( The aver- 
aged BIJvoet differences are 0.62 for the right enantlomer 
vs 0.54 for the wrong one [6] Figure 1 shows the 
structure with the right enantlomer. Atomic co-orde- 
nates, bond lengths and angles and thermal parameters 
have been deposited at the Cambrlge Crystallografic 
Data Centre. 

Graclosallene (4) was Isolated m small amount as an 
oil, [alp = -83 3” (CHCI,, c 0 018) In the IR spectrum a 
band at 1950 cm _ ’ first suggested the presence of an 
allene function The ‘H NMR spectrum (CDCl,) 6 5 47 
(dd, J= 7 08 and 5 76 Hz), 6.06 (dd, J = 1 65 and 5 76 Hz) 
(Table 1) and the fragment Ions m the mass spectrum at 
m/z 375,377 [M-C,H,Br]+ showed the presence of a 
bromo allenic side chain The structure and absolute 
configuration of 4 were established by the followmg 
chemical method Treatment of 3 with zmc-acetlc acid m 
ethanol at 0” ylelded compound 5 This compound was 
treated with acetlc anhydride-pyrldme at room temp 

and hydrogenated over PtO, m diethyl ether to give 6 
These results indicated that the stereochemistry at C-4, C- 
6, C-7, C-9 and C-10 in 4 should be R, R, R, S and 
S-configurations, respectively Finally, m view of the 
strong negative rotation of graclosallene, the absolute 
configuration of the bromo allene moiety m 4 could be 
assigned as R by the apphcatlon of Lowe’s rule [7] 

EXPERIMENTAL 

Mps uncorr ‘H and “CNMR spectra were recorded at 

200 MHz 

Collectwn, extraction and chromutoyraphic separation Laurm- 
era ohtusa was collected m Sept 1985 usmg SCUBA (- 3 to 

- 10 m) m Graclosa Island A voucher specimen was deposIted 

rn the Departamento de Blologia Vegetal (Umversidad de La 
Laguna, Tenerlfe, Spain) The alga was air-dried and ground m a 

Wdey rndl to a 1 mm particle Size The drted alga (4 kg) was 

extracted with Et,0 (2 I) and EtOAc (2 1) The combmed extracts 

were evapd and the crude extract chromatographed on a slhca 
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gel-column using a mixture oFn-fiexane-EtOAc ol-mcreasmg 
polarity as eluent The n-hexane-EtOAc (3'2) eluate yielded a 
dark green oil which was chromatographed on a Sephadex LH- 
20 column using n-hexane42HC13-MeOH (2.1"1) as eluent, 
yielding a colburless olf which contained-a mixture ol-graclosln 
(1) and graclosallene (4) Prep. TLC (n-hexane-EtOAc, 4:1) gave 
350 mg of pure 1 and 30 mg of pure 4. 

Gracmsm (1) OII, [ct] 25 = - 14 5 ° (CHCI3, c 0.62) The physical 
and spectroscoplcal data (TLC, GLC, IR, NMR, MS) were 
identical with those reported prewously [4] 

Compound 3 To a soln of 30 mg of gractosm (1) m 10 ml of 
MeOH cooled at - 2 5  ° was added excess of K2CO 3 (15 mg) and 
the mixture stirred for 6 hr The mixture was filtered off, the 
solvent evapd and the residue crystallized from n-hexane to give 
24 mg of 3, colourless crystals, mp 96 °, IR VmaxCm- 1. 3500, 3300, 
2950, 2100, 1435, 1370, 1240 and 1100. 1H NMR (CDCIs): 6 0.91 
(3H, t, J = 7.3 Hz), 2 63 (1 H, d, J = 2.4 Hz); 3.8-4.03 (3H, m); 4 19 
(2H, m), 4 57 (1H, dd, J = 2 4  and 64 Hz), 5.36 (1H, ddd, J = 5  4, 
5 4 and 15 Hz), 5 53 (1H, ddd, J = 6  2, 7 and 15 Hz) MS m/z (rel 
int.) 329, 331 [ M - - Br ]  + (4), 311,313 [ M - B r - H 2 0  ] (15); 273, 
275 [ M - C 3 H 2 B r - H 2 0 ]  + (3) 

Gracmsallene (4) OI1, [~t] 25= -83 .3  ° (CHCI3; c0018) 
IRVmaxCm -1 3000, 1950, 1735, 1730 and 1370. 1 H N M R  (See 
Table 1), MS m/z (rel. rot.). 375, 377 [M -C3H2Br]  (2), 353, 355 
[M -- H O A c -  Br] + (1), 255, 257 [M -- CaH2Br -  2 HOAc] + (7). 

Compound 5 To a soln of 10 mg of 3 m 1 ml of EtOH at 0 °, was 
added 10 mg of Zn powder and 50/A of HOAc. The mixture was 
stirred for 1 hr, filtered offand the solvent evapd to give 6 mg of 
5: od, [ct] 25 = - 5.5 ° (CHCI a, c 0 4), IR vm,x cm-  1 3660, 3565, 
1950, 1600, 1570 and 1260 1HNMR (CDCla). 60.98 (3H, t, J 
= 7 4  Hz); 4.3 (1H, m); 4, 5 (1H, m), 4.8 (1H, ddd, J= 1.6, 2.7 and 
6.6 Hz), 5 3 (IH, ddd, J = 6 55, 6 57 and  1_9-3 Hz); 5,42(!H, ddd, J 
= 5.4, 5 4 and 15 5 Hz); 5 54 (1 H, ddd, J = 6.2, 7 and 15 5 Hz); MS 
at m/z (rel rot) 273, 275 [ M - C a l l a ]  +, 255, 257 [ M - C 3 H  a 
- H 2 0 ]  + 

Compound 6 Compound 5 (5mg) was treated with 

Ac20-pyndine  at room temp to give tile diacetate Hie resulhng 
crude compound was dissolved in 1 ml of dry Et20 and a 
catalytic amount of PtO2 was added The mixture was 
stirred under H 2 for 2 hr, the soln filtered and the Et20 evapd to 
give, alIer chromatograpfiy on silica geK the pure compound-6] 
oil, [ct]25=--18ff '  (CHC13, c 05) IRvmax 1735, 1730cm -1 
1HNMR (CDCls) 6089 (3H, t, J=6 .7Hz) ,  0.92 (3H, t, 
J = 7  1 Hz), 2 03 (3H, s), 2 05 (3H, s), 3 73 (2H, m), 4.07 (1H, ddd, J 
= 4 3, 3 4 and 8 7 Hz), 5.15 (1 H, m), 5 21 (1 H, m). M S m/z (tel mt)  
341 [ M - B r ]  (2), 300, 302 [ M - 2  HOAc] (7), 257, 259 [ M - 2  
H O A c - C 3 H 7 ]  (7), 221 [ M - 2  H O A c - B r ]  (100) 

Catalytw hydrogenatton of graclosallene (4) Hydrogenation of 
graclosallene 4 in the same manner as described above for 5 gave 
m 90% yield a compound which was identified as 6 by com- 
parison of the [~t]o and spectroscoplcal data with those of an 
authentic sample 
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