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Abstract. (-)-Paniculatol, 1, an unusual tricyclic bromoditerpcne belonging to the enr-labdane series has been 
identified in the red alga Laurenciupunicufata collected on Qatari coasts, Arabian Gulf. The stmcturc displays an 
unusual tetrahydropyran ring and the absolute configuration has been determined by X-ray crystallography. 
0 1997 Published by Elsevier Science Ltd. 

To date, bromoditerpenes from the enr-labdane series have only been identified in red algae belonging to 
Laurenciu genus and in some herbivorous molluscs that diet on them None of these compounds have been shown 
to contain a dihydropyran ring or a hydroxyl group on C-6. In this paper we report on the structure and the 
absolute configuration of (-)-paniculatol 1, which contains both characters. 

Lauren&~ panicdata (C. Agardh) J. Agardh has been collected at Al Wakrah Bay, 30 km south of Doha, 
Qatar, on March 1995. Air-dried alga was extracted by MeOWCHC& (111, v/v, rt, magnetic stirring) and crude 
extract was partitioned between ethyl ether and water. The organic fraction (1,200 mg) was then chromatographed 
on silica gel column. The hexane/dichloromethane (H/D, l/l, v/v) fraction (179 mg) was then rechromatographed 
on silica gel and eluted with increasing quantities of dichloromethane in hexane. The fraction H3/D7 was then 
purified by preparative TLC and gave 20 mg of pure 1 (1.6 % yield from crude organic extract) after 
recrystallization in hexane. Colourless needles, mp 172 f 1°C (uncorrected) , [ a ID = -12 (c 0.006, CHC&). IR v,,~% 
(cm-‘, KBr) 3487, 2924, 1449, 1365, 1188, 1168, 980, 918. 

NMR analysis, ‘H and “C NMR (CDC13, 400 MHz) clearly displayed 4 quaternary carbons, 5 methyl, 6 
methylene and 5 methine groups. Two quaternary carbons at 73.5 and 75.0 ppm were linked to an oxygen atom 
and a tertiary carbon at 70.6 ppm was linked to a hydroxyl group. Another tertiary carbon at 69.8 ppm was linked 
to a bromine atom that was confirmed by the MS spectra (EI, 70eV). Characteristic doublets at m/r 369-371 (M- 
CH3).’ and m/z 351-353 (M-CHI - H,O )” confirmed the presence of one bromine atom. EI-HRMS gave m/z 
384.1670 for the molecular peak (low intensity) and m/z 369.1429 for the (M-CH3).’ peak (high intensity) 
corresponding to C20H3302Br (calculated M = 384.1663 and (M-CH3) = 369.1413). With an unsaturation degree of 
4 the structure contained 3 rings and 1 double bond. The presence of a vinyl group (147.8 ppm, 6.012 ppm, IH, &I 
J=ll and 18Hz 109.7 ppm; 4.970 ppm, 1H dd 11 and 1 Hz, 4.928 ppm, 1H dd 18 and 1 Hz) associated to UD = 4 
strongly suggested an ether containing labdane skeleton for (-) paniculatol which was proved by an X-ray 
investigation . 

(-)-Paniculatol 1 (3R,6S,SS,13R) is closely related to ent-isoconcinndiol 2’ as manoyl oxide 3 is related to 
sclareol 4, two well-known labdane diterpenes from terrestrial origin”. EIMS fragmentations observed in 1 were 
analoes to those of manovl oxide”. Thus. it is likely that a postulated << epi-uaniculatol )) could be related to (+)- 
isoconcinndiol 5 (3P-bro;osclareol). 
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According to Marinlit” it appears that (-)-paniculatol is the first tetrahydropyran containing ent-bromolabdane 
ever found in a marine organism. Another new characteristic is the 6a-hydroxyl never encountered so far on any 
labdane skeleton from marine origin. This unusual compound could have originated from enr-isoconcinndiol after 
internal cyclization and migration of an hydroxyl group. 

Structural determinations of some other compounds from Laurenciu puniculufu are in progress. 
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