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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 [1-3]. Johnstonol was a sole member
of the chamigrane-type sesquiterpene that was pre-
viously isolated in a minute amount from L. okamurai
[1,4). We now describe the isolation from this alga of
a new halogenated chamigrane (1) and six halo-
genated chamigranes, 4,10-dibromo-3-chloro-a-
chamigrene (2) [S, 6], 4,10-dibromo-3-chloro-9-
hydroxy-a-chamigrene (3) [7], prepacifenol epoxide
(4) (8], prepacifenol (5) {9], 1-deoxyprepacifenol (6)
[10] and nidificene (7) [11], together with aromatic
sesquiterpenes of the laurane-type such as aplysin [1,
3, 12], debromoaplysin [1, 3, [12], laurinterol
[2, 3, 13], and isolaurinterol [2, 3, 13].

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 (1), 2, 3, 6, 7, johnstonol (8) [4], and
pacifenol (9) [14].

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 witha
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 C,;sH,;0OBr.ClL. 'H
NMR spectral data of 1 was similar to but not iden-
tical with  4,10-dibromo-3-chloro-78,88-epoxy-a-
chamigrene (10) (5], 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
[5], but this is the first time that 1 has been isolated as
a natural product.
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EXPERIMENTAL

Mps were uncorr. Si gel BW-80 (Fuji-Davison) for CC and
Si gel 60 (Merck) for TLC were used, respectively. HPLC
was performed on a Jasco Tri Rotar-II liquid chromatograph
using a refractive index detector. The isolated yield is based
on fr. wt of the alga.

Extraction. The alga (L. okamurai) was collected in July
1980 at Yasurihama, Mie Prefecture, Japan. The fresh alga
(3.2 kg) was extracted with Me,CO, and the extract concd to
give 21. of a dark green soln. The soln was extracted with
C¢Hg 2x11.) and EtOAc (11.), and the combined extracts
were concd to leave a dark green oil (12.5 g).

Isolation. (a) A portion of the oil (11g) was chromato-
graphed on Si gel (330g) with 31. hexane-C¢H (4:1), 31.
hexane-C¢Hg (1:1) and 9.51. C¢Hg, successively. The frac-
tion eluted with hexane-C¢H (4: 1) was further separated by
prep. TLC with hexane-C¢Hg (4:1) to give 2 (142 mg, 4.8 X
1072%) and 7 (12 mg, 3.9 X 107%). Separation of the eluates
from hexane-C¢Hg (1: 1) by prep. TLC with C¢Hg afforded 6,
mp 125-125.5° (lit. [10] mp 125°) (62 mg, 2.1 X 1073%). The
early fractions eluted by C¢Hg were separated twice by prep.
TLC with hexane-Et,0 (17:3) and with C¢Hg to give 1, mp
123.5-124°, [a]%¥ + 13° (CHCl3; ¢ 0.4) (5 mg, 1.6 X 107%%). 1:
IR »55% cm™': 879, 845, 821; 'H NMR (90 MHz, CDCl,): §
0.94 (3H, s), 1.10 (3H, s), 1.55 (3H, s), 1.71 (3H, s), 1.8-2.8
(8H, m), 2.95 (1H, br s), 4.10 (1H, dd, J =11, 6 Hz), 4.86
(1H, dd, J = 11,7 Hz); MS 70eV m/z 418 (0.5), 416 (2.9), 414
(3.4), 412 (2.1) [MY*, 337 (5.2), 335 (22), 333 (16) [M — Br)*,
119 (100); high resolution MS m/z 414 {M*]. Found 413.9797:
calc. for CsH»O PBr*'BrC] 413.9785. The middle fractions
of the C(H, eluates afforded 9, mp 150-151° (lit. [14] mp
149-150.5°) (1350 mg, 4.5 X 1072%). The later fractions of the
C¢H, eluates gave 8, mp 176-179° (lit. [4] mp 178°) (940 mg,
3.2x1072%) and separation of the mother liquor by prep.
TLC with hexane-EtOAc (3:1) yielded 3, mp 118.5-119° (lit.
{71 mp 120-121°) (211 mg, 7.1 X 1073%).

(b) A portion of the oil (0.88 g) obtained from the C¢H¢—
EtOAc extract of the alga was separated by HPLC under
the following conditions: Lobar column (LiChrosorb PR-8,
size A), MeOH-H,0 (4:1), flow rate of 2 ml/min. Fractions
with retention times between 18 and 36.5 min were collected
and concd to give an oily mixture (297 mg). The mixture was
subsequently separated by HPLC under the conditions [a
column (250 x4.6 mm) of LiChrosorb RP-18, MeOH-H,0
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(7:3), flow rate of 1 ml/min] to afford 4, mp 101-104° (lit. [8]
mp 98-99°) (58 mg, 2.5 x 1072%), and §, mp 129-133° (lit. [9]
mp 109-126°, 147°) (77 mg, 3.4 X 1072%).

Transformation of 2 to 1. A mixture of 2 (13.5 mg) and
m-chloroperbenzoic acid (17.5 mg) in CHCl, (1 ml) was stir-
red at room temp. for Shr. After addition of NaHSO,
(10 mg) the mixture was diluted with H,O (1 ml)-CHCl,
(10 ml). The organic layer was separated, washed with satd
NaCl soln, dried, and evaporated to give an oily mixture
(24 mg). Separation of the mixture by prep. TLC with hex-
ane-CHCl; (2:3) gave crude crystals (11.3 mg), recrystal-
lization of which from hexane afforded 1 (5.8 mg), mp 124°
(mmp with natural 1, 123.5-124°).
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