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ABSTRACT

1
1 bilosespene A
2 bilosespene B; 3 ene

Two novel sesterpenes, bilosespens A and B (1 and 2) were isolated from the Red Sea sponge Dysidea cinerea collected in the Dahlak
archipelago, Eritrea. The structure of the mixture of the two inseparable compounds was established by spectroscopic analysis, mainly by 1D

and 2D NMR measurements. The mixture of bilosespens A and B is cytotoxic to a few human cancer cells.

In our continuous search for biologically active metabolites
from marine invertebratés® we found that the EtOAc
extract of the marine spondysidea cinere&ollected from

Freeze-dried sponge tissue (16 g dry wt) was extracted

with ethyl acetate to give a brown gum (0.5 g) after

evaporation. The latter residue was separated first on a

the Dahlak archipelago, Eritrea, possesses cytotoxicity to asephadex LH-20 column, eluted with hexane/C#IGeOH,

few human cellg.

Fractionation resulted in the isolation of an unstable,
inseparable mixture of two sesterpenes, bilosespens A an
B (1 and 2). We here report the isolation and structure
elucidation of these two new compounds, which are of an
unprecedented group of sesterpenes.
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3:1:1 mixture, and then by chromatography on silica gel

q(T(?Iuting with petroleum ether/EtOAc, 4:1) to give a 1:1

ixture of bilosespens A and B (35 mg). Tedious attempts

to separate the mixture caused a change in the raticaofl

2 but mostly the decomposition of the tkoA single
molecular ion of GsH4O, established by HREIMS [m/z
372.3025 M, A 0.3 mmu] and 50 carbon atom resonances
in the NMR spectrum suggested a mixture of two sesterpenes,
a suggestion that agreed well with the six methyl groups of
2 and five methyls and aaxo-methylene group df. From

the IR spectrum (18500—2500, 1691, 1640 c) and the
carbon chemical shiftso¢ 172.9, 173.0 (CgH) and the

(5) The decomposition seems to be autocatalyzed by the carboxylic
group.



Table 1. NMR Data {H NMR 500 MHz,3C NMR 125 MHz, in CDC}) of Bilosespens A and Bl(and?2)

1 2b 1 2
no (Sc 5H HMBC?2 (3c éH no. 6c (SH HMBC (Sc 6H
1 393t 1.82,1.05 25 39.3t 1.75, 0.95 14 1255d 510t 16, 17 1255d 5.07t
2 215t 1.65, 1.48 233t 1.90, 1.90 15 131.0s 14, 16, 17 131.1s
3 39.1t 238,195 1la,11lb 123.0d 5.40 bs 16 1759 158s 14,17 1759 159s
4 148.1s 11a, 11b 134.4 s 17 257q 167s 16 257q 166s
5 56.5d 1.58 11a, 11b, 25 54.0d 1.62 18 29.3q 0.87s 288q 0.85s
6 191t 1.55, 1.45 185t 1.40, 1.40 19 253t 1.62,1.30 243t 1.72,1.38
7 379t 1.72,093 18 378t 1.72,095 20 435t 2.38,2.10 22,24 40.1t 2.28,1.98
8 37.6s 18 37.0s 21 1640s 20a, 20b, 24 163.5s
9 57.7d 112 18, 25 525d 1.25 22 114.7d 5.70s 20a, 20b, 24 115.0d 5.67s
10 39.8s 25 36.2s 23 173.0s 22 1729s
11 106.2t 4.82,447 3,5 22.1q 1.67s 24 193q 2.18s 22 19.2q 2.16s
12 328t 1.40,1.10 14,18 325t 158,120 25 154q 0.72s 144q 0.78s
13 230t 180,180 14 23.0t 1.80,1.80

a C to H correlations? The only difference in the HMBC spectra 2f in comparison with, was replacement of the H-11 to C-3 and -5 correlations
by CHs-11 to C-3, -4, and -5 and H-3 and -5 @Hs-11 ones.

polarized double bond 114.7 d, 164.0 s and 115.0 d, 163.59eometry of the 21,22-double bond were established by
s ppm), it became clear thatand 2 are carboxylic acids ~ NOEs (Figure 1).

and, moreover, most likely,5-unsaturated acids. The latter _

functionality was further confirmed by the preparation of

the methyl esters by Cil, (64 3.70, 3H). 24 23
. . HC. oy COM
Applying 2D NMR experiments (HMQC, HMBC, and =L
pplying p (HMQ 02

COSY spectra) (Table 1) determined foa pentasubstituted
Decalin system (C1—10+CH,(11), Me’s 18 and 19 and
CHy's 12 and 19), as well as two segmenrt€H,(19)CH,C-
(CH3)=CH—-CQO;H(23) and—CH,(12)CH,—CH=C(CH),-

(16,17)8 The latter three parts could be joined together from 1 bilosespene A ,

. . . 2 bilosespene B; 3 ene key NOE's (»)
long-range H,H-couplings observed in a TOCSY experiment,
i.e., correlations between H-9 ang-BI0 and between CH Figure 1.

18 and H-12 as well as a CH correlation between ;-

18 andCH(12). The complete resonance-lines assignment o mixiure of bilosespen A and B has been found to have

(Table 1) was also assisted by a selective-SPT experiment cytotoxicity against several cancer cells: P-388 Mouse

which determined the correlations between the various lymphoma, A-549 Human lung carcinoma, HT-29 Human

methyl prOtonS and their neighbor carbon atoms. It becameco|on Carcinoma’ MEL-28 Human melanoma in a concentra-

clear that the only difference between bilosespens A and Btion of 2.5ug/mL (ICs).

is the replacement of thexo-methylene group (C-11) af Although polycyclic sesterpenes from marine origin, and

by a methylvinyl group (—CH(3)=C(Ck{11))—) in 2. The mainly sponges, are knowthe bilosespens (and2) are

cis Decalin ring junction as well as the stereochemistry of the first of a new class of sesterpenes in which the middle

the two other chiral centers C-8 and C-9 and th&-21 three units of a penta-isoprenoid acid cyclize into a bicyclic
system, leaving the first and last isoprenoids to substitute

(6) Besides the M peak (100%) in the CIMS spectrum, the following  the Cis decalin.
fragments were seem(z, %): 291(57) [M— CgNig] and 273(37) [M—
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