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Compound 8 (m.p.>350°C; [a]¥+113.1°, ¢=0.011 in
methanol; TR (KBr pellet): 3400 - 3300, 2920, 1665, 1640,
1620, 1510, 1450, 1405 cm™) is strongly fluorescent when
viewed under UV-light; its UV-spectrum [AMOH (log ¢):
pH=7, 344 (4.17), 295 (3.98), 225 (4.19) nm; pH =10, 360
(4.18), 278 sh (3.50), 260 (4.04), 220 (4.02) nm] was indica-
tive of a pterin’; the molecular formula obtained by high
resolution mass spectrometry was CoH;3sNsO3 (Mt
251.0657, calculated 251.0663). The EI mass spectrum indi-
cated facile loss of H,O and C,Hs. 10 carbon signals were
visible in the *C-NMR-spectrum [80 MHz, DMSO-d¢: ¢
175.5 (s), 168.7 (s), 164.9 (s), 160.1 (s), 156.3 (s), 119.8 (s),

OH
HzN/kN N0
8 CH

3
0 0
HN)IN:L HN)INI
HZNJ\N N0 oJ\H N0
CH
11 R=H R , 3
12 R=CH, 13

79.4 (d), 36.9 (q), 36.4 (t), 19.4 (q)]. The 'H-NMR data [90
MHz, DMSO-dg; & 0.90 (3,t), 1.85 (2,m), 3.43 (3,5), 4.72
(2,br; +D,0: 1,dd), 7.25 (2,br; exchange with D,0)] indi-
cated a l-hydroxypropyl side chain and an N-methyl
grouping. Compound 8 formed a diacetate (acetic anhy-
dride-pyridine, RT) whose 'H-NMR spectral characteristics
were completely consistent with the structural features
described above. We propose structure 8 [6-(1’hydroxypro-
pyl)-8-methylisoxanthopterin] for this pterin on the basis of
extensive comparison of its spectral data with those report-
ed’~? for several similar compounds. It bears close resem-
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blance to the well known isoxanthopterin 11 and its 8-
methyl derivate 127, as well as to luciopterin (133, reported
to occur in Luciola cruciata, a Japanese firefly'?. It differs
quite clearly, however, from the as yet incompletely charac-
terized fluorescent compound ‘luciferesceine’, isolated from
P.pyralis by Strehler'!,

. The characterization of 6 and 7 completes our study of the

distasteful principles of P.pyralis. It is interesting to note
that 6 is the unesterified parent of lucibufagins 1-5. Al-
though 6 was consistently detected in the HPLC analysis of
a large number of fresh extracts of freeze-dried individual
specimens and is most likely a natural component, 7 (which
was found in much smaller quantities than 1-6) may be an
artifact arising from isomerization during isolation, espe-
cially in view of the fact that 11¢-hydroxy-12-oxo-bufadie-
nolides are partially isomerized to their 11-oxo0-12a-hydro-
Xy counterparts on alumina®,
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Bioactive marine metabolites L. Isolation of gnaiazulene from the gorgonian Euplexaura erecta’
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Summary. The isolation and identification of guaiazulene from the gorgonian Euplexaura erecta is described.

In recent years sesqui- and diterg)enes have been isolated
from gorgonians and soft corals’. Some of them possess
antibacterial, antifungal, antineoplastic, or ichthyotoxic ac-
tivity>*. In the course of our study on antimicrobial sub-
stances from Japanese marine invertebrates we found that
the ether soluble material from a methanol extract of the

ol

gorgonian Euplexaura erecta showed mild activity against
Pseudomonas aeruginosa. We have isolated from this ex-
tract guaiazulene (1) as the active substance, which is the
subject of this paper.

Fresh specimens of E. erecta (20 g) collected at Enoshima
Island, Kanagawa, Japan, were ground and extracted with
diethyl ether. The solvent was removed below 30 °C to yield
a brownish blue oil which was chromatographed twice on
silica gel columns, first with diethyl ether, then with n-
hexane. The characteristic blue band was collected as an
active fraction to obtain 40 mg of 1(0.2% wet weight) as a
bluish violet oil. Tt showed a mild activity against fungi,
gram-positive and gram-negative bacteria. The high resolu-
tion mass spectrum showed the molecular formula C;sHy
(m/z 198.1452, req. 198.1408). Combustion analysis data
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also supported this formula. Compound 1 showed ASHCH
652(sh), 600, 377, 350, 338(sh), 305(sh), 292, 286 nm; vf,‘,';‘,‘(
3040, 2930, 2840, 1900, 1550, 1520, 1455, 1420, 1385, 1360
1280, 1220, 1190, 1160, 1045, 1015, 985, 955, 915, 810, 770,
705, 645 cm™!; 'TH-NMR (100 MHz, §, CDCl,) 1.35(d, 7 Hz,
6 H), 2.66(s, 3 H), 2.81(s, 3 H), 3.07(m, 1 H), 6.97(d, 11 Hz,
1 H), 7.21(d, 4 Hz, 1 H), 7.38(dd, 1.5, 11 Hz, 1 H), 7.61(d,
4 Hz, 1 H), 8.18(d, 1.5 Hz, 1 H); e -NMR(25 MHz, 9,
CDC13) 12.9(q), 24.0(q), 2. 8(q, q), 38.2(d), 112.7(d),
125.0(d), 125.1(s), 133.2(d), 134.8(d), 136.1(d), 136.2(s),
137.3(s), 139.8(s), 144.2(5) These spectral data coincide well
with the reported data>® for guaiazulene as does its mass
spectrum; m/z 198(M™*, 17%), 183(15), 168(10), 165(8),
155(7), 153(10), 141(9), 128(11), 115(12), 69(14), 28(100).
Furthermore, our azulene was identical with an authentic
sample (Aldrich Chem. Co.) in every respect.

Guaiazulene has so far been found in the essential oils of
terrestrial plants”® and in a marine red alga’. To our
knowledge this is the first isolation of guaiazulene from an
animal, though some sesquiterpenes possessmg the guaiane
skeleton have been reported from gorgonians®. E. erecta has
brilliant blue polyps, which are exceptional among related
gorgonians. Apparently this blue color is due to the occur-
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rence of gualazulene. It is also likely that guaiazulene plays
a defensive role in this coral. It is interesting to speculate on
the origin and the mode of concentration of the pigment.
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Sapintoxin A, a new biologically active nitrogen containing phorbol ester

S.E. Taylor, M. A. Gafur!, A.K. Choudhury and F.J. Evans

Department of Pharmacognosy, The School of Pharmacy, University of London, 29-39, Brunswick Square, London,

WCIN 14X (England), 28 November 1980

Summary. From the unripe fruits of Sapium indicum, an irritant compound, sapintoxin, was isolated. Spectroscopic data
together with selective hydrolysis and partial synthesis confirmed sapintoxin as 12-O-[N-methylaminobenzoyl]-13-O-

acetyl-4-deoxyphorbol.

Sapium mdzcum a well-known Indian poisonous plant and
piscicidal agent has previously been investigated for its
toxic pr1nc1p1es However only the nonbiologically active
substance, sapinine, was isolated. Using a new method of
purification which involves highspeed centrifugal liquid
chromatography (CLC) followed by neutral adsorption
TLC and partition chromatography we have been able to
isolate a nitrogen containing phorbol ester from this plant.
This compound, present in high yield from the unripe
fruits, was termed sapintoxin A and represents the first
nitrogen containing phorbol derivative to be isolated
which demonstrates biological activity in vivo using an
erythema skin test®.

Unripe fruits were powdered and macerated for 2 weeks
with acetone at room temperature. The residue left after
removal of acetone below 45°C was dissolved in 40%
methanol and the steroids and lipids removed by partition
with hexane. Sapintoxin was obtained as an impure resin
after extraction of the methanol-phase with ether. The
ether soluble resin was fractionated by CLC using a 4-mm
porous silica gel disc at a flow rate of 4 ml/min and eluting
in a gradient of hexane-toluene-cthylacetate. Fractions
were collected at 2-min intervals and monitored by a UV
flow-cell, analytical TLC and a biological test’. Fractions
54-59 contamed sapintoxin together with yellow pigment
and were bulked for further purification. Final purification
was achieved using lIstly preparativelayer TLC (silica gel G,
500-um layers, buffered at pH 7.0, eluant, cyclohexane-

toluene-ethylacetate-ether 20-15-40-30) (R; 0.1) and 2ndly
partition chromatography (kieselguhr, 500 pm, buffered
pH 7.0, coated with 20% diethylene glycol, eluant, cyclo-
hexane-butanone 70-30) (R; 0.48). Compound 1, sapin-
toxin, yield 250 mg, was shown to be a single substance
on the basis of its TLC and mass-spectral Characteristics
The spectral data for 1 was as follows:

MS: (electron impact, 70 eV, 210°), m/z 523 M1, 4%,
C3H;3,04N), 373 (5%), 313 (6%) 295 (3%), 151 (100%),
81 (56%); UV: A... (MeOH), 207 (shoulder, &=46,443),
222 (¢=49,7191), 252 (¢=17,155), 356 (¢=9205) nm. IR:
(solvent chloroform), v, 3480, 1720, 1685, 1580 cm™;
PMR: (250 MHz, CDCl;, TMS =0.000 ppm), 6 7.842 (d.d,,
J=18 and 7.8 Hz, 1H-aromatic), 7.704 (d, J=5.05 Hz,
HN-— exchangeable with D,0), 7.572 (s, 1 H-1), 7.420 (4,
J=7.3Hz, 1 H-aromatic), 6.695 (d, J="7.8 Hz, | H-aromatic),
6.595 (t, J=17.8 Hz, 1 H-aromatic), 5.685 (s, 1 H-9, exchange-
able with D,0), 5.643 (d, J=9.6 Hz, 1H-12), 5.559 (d,
J=4.13 Hz, 1H-7), 4.037 (s, 2H-20), 3.275 (m, 1H-10),
2.932 (d, J=5.05 Hz, CH;N-), 2.814 (m, 1 H-4), 2.441 (m,
2 H-5), 2.131 (s, 3 H-acetyl), 1.739 (m, 3 H-19), 1.32 and
1.254 (6 H-16,17), 1.224 (d, J=5.15 Hz, 1H-14), 0.958
(d, J=6.43 Hz, 3 H-18). Irradiation at 7.704 ppm caused
the 3 H doublet at 2.932 ppm to collapse to a sharp singlet.
A similar change in the doublet at 2.932 ppm occurred
when the signal at 7.704 ppm was exchanged with D,O.
1 was hydrolysed by means of methanolic KOH (0.1 M) at
room temperature for 20 min. A single mono-ester 2 was



