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(4H, m, 2x -CH,-), 3.00-3.25 (2H, m, 2x -CH-), 3.58, 3.60, 
3.61 (each 3H, s, -CO,Me); “C NMR (50.32 MHz, CDC13): 
13.99. 22.60, 28.70, 29.30, 29.49, 29.51, 32.26, 42.90, 46.10, 
51.71 (-OMe), 52.04 (-OMe), 172.08 (-CO-), 173.29 (-CO-), 
174.17 (-CO-); MS m/z (rel. int.): 414 [Ml’ (17), 383 (68), 382 
(58). 350 (40), 322 (49), 295 (25), 269 (63), 242 (71), 228 (71), 
218 (85), 210 (61), 196 (58), 186 (90), 154 (73), 146 (100). 126 
(85). 114 (98), 98 (61), 84 (84). 

c 1.74); CZIHj605 (368.50). IR z$$;ccm-‘: 716, 742, 784, 818, 
840, 866, 892, 928, 940, 964, 1000, 1014, 1040, 1094, 1190, 
1210, 1240, 1280, 1300, 1338, 1380, 1436, 1464, 1702 
(-CO*Me), 1758, 1790 (anhydride -CO-), 2870, 2950. 

The NaOH fraction of the Et,0 extract gave, after 
acidification and crystallization from CHCI,-MeOH, (+ )- 
usnic acid (3.S g, 0.44%): mp 198-200”: [n]$ + 492” (CHCI,; 
c 0.50). 

(-t- )-Norrungijormic acid (3). Hydrolysis of 1 with KOH 
+MeOH gave 3: mp 105-108” (MeOH); [a]: +7.5” 
(MeOH; c 1.87); C20H3606 (372.49). IR vi,“: cm- ‘: 670, 716, 
734, 764, 792, 848, 882, 924, 1020, 1126, 1176, 1212, 1230, 
1270, 1402, 1470, 1670 (-CO,H), 1700 (-CO,H), 2850, 2930, 
3150 (-CO,H); MS m/z (ret. int.): 354 [M - H,O]’ (54), 336 
(73), 318 (38), 308 (77), 290 (75), 280 (84), 264 (70). 252 (57). 
238 (49), 220 (61). 214 (67), 210 (61), 200 (81), 196 (87), 186 
(80). 182 (98), 168 (96), 154 (91). 140 (95), 126 (86), 112 (93). 98 
(loo), 84 (95). 

The neutral part of the Et& extract yielded after 
chromatography on SiOZ and crystallization from CHCI,- 
MeOH, zeorin (0.21 g, 0.026%) as double pyramids, mp 
230-234”. 
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Abstract-A re-investigation of Pistaciu vera from southern Italy afforded, in addition to known compounds, 
two new monoterpenes (+)-9,10-cyclopropylterpinen-4-01 and (+)-9,10-cyclopropyl-terpin-2,4-diol and a novel 
triterpene trio1 3p,ll a,l3/3-trihydroxyoleanane. The possible defence role of monoterpenes against gall-forming 
aphids is discussed briefly. 

INTRODUCTION 

The genus Pistacia includes many species widely 
distributed in the Mediterranean and Middle East 
areas which are often infected by gall-forming insects. 
A previous investigation of resins exuded from galls 
and trunks of several species [ l] showed no significant 
differences in chemical composition. 

Some of us recently reported[2] a comparative 
study on oleoresins from trunks of Pistacia atlantica 
plants originating in Israel and Iran. Both were found 

to consist of euphane, dammarane and oleanane tri- 
terpenes, the only relevent difference being the 
presence in the oleoresin from Iranian specimens of 
two pinane monoterpenes. Interestingly, P. otlantica 
from Israel produces galls due to the aphid Slavum 
wertheimae (genus Forda) whereas the same species 
from Iran is gall-free although this insect lives in Iran 
and infects other Pistacia species growing in the 
same area[3]. We have now examined oleoresins 
from trunks of uninfected plants of P. veru from 
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Abstract-From the red alga Laurencia okamurai a new chamigrane epoxide and six known halogenated 
chamigranes were isolated. The structure of the new epoxide was established by spectral and chemical means. 

INTRODUCTION 

Previous investigation of the red alga Laurencia 
okamurai (Rhodomelaceae, Rhodophyta) has 
revealed that the aromatic sesquiterpenes of the 
laurane- and cuparane-types are characteristic 
metabolites of the alga, fifteen such compounds hav- 
ing been isolated [l-3]. Johnstonol was a sole member 
of the chamigrane-type sesquiterpene that was pre- 
viously isolated in a minute amount from L. okamurai 
[l, 41. We now describe the isolation from this alga of 
a new halogenated chamigrane (1) and six halo- 
genated chamigranes, 4,10-dibromo-3-chloro-mu- 
chamigrene (2) [S, 61, 4,10-dibromo-3-chloro-9- 
hydroxy-a-chamigrene (3) [7], prepacifenol epoxide 
(4) [a], prepacifenol (5) [9], l-deoxyprepacifenol (6) 
[lo] and nidificene (7) [l I], together with aromatic 
sesquiterpenes of the laurane-type such as aplysin [ 1, 
3, 121, debromoaplysin [l, 3, 121, laurinterol 
[2,3, 131, and isolaurinterol [2, 3, 131. 

RESULTS 

The fresh alga was extracted with acetone and the 
resulting extract was further extracted with benzene- 
ethyl acetate. The oily extract was separated by CC 

on Si gel and prep. TLC (Si gel) to give the new 
compound (l), 2, 3, 6, 7, johnstonol (8) [4], and 
pacifenol (9) 1141. 

Since 4 and 5 were found to be transformed par- 
tially or completely into 8 and 9, respectively, during 
CC and TLC, the crude extract of the fresh alga was 
subjected to separation employing prep. HPLC with a 
column of the reversed phase [LiChrosorb RP-8 and 
RP-18; methanol-water (4:1)] to afford 4 and 5. John- 
stonol (8) and pacifenol (9) were not detected by 
analytical TLC of the crude extract, and therefore 8 
and 9, obtained after chromatographic separation, 
must be artifacts. 

The structural elucidation of the new compound (1) 
is as follows. High resolution mass spectral data of 1 
established a molecular formula of CIJH230BrZCI. ‘H 
NMR spectral data of 1 was similar to but not iden- 
tical with 4,10-dibromo-3-chloro-7@,8@-epoxy-a- 
chamigrene (10) [S], isolated previously from the 
same algal genus. Based on the spectral data, the new 
compound was deduced to have structure 1. This was 
confirmed by direct comparison with a sample of 1 
obtained by oxidation of 2 with m-chloroperbenzoic 
acid. Synthesis of 1 from 2 was reported previously 
IS], but this is the first time that 1 has been isolated as 
a natural product. 


