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Abstract. Isometachromin (1), a new sesquiterpene-quinone that is related structurally to metachromin C (2), and the 
known compounds ilimaquinone (3) and and 5-epi-ilimaquinone (4), were isolated from a deep water sponge ~n the 
family Spongiidae; the structure of isometachromin was elucidated by spectral methods. Isometachromin exhibits in 
vitro cytotoxicity against the human lung cancer cell line A 549 (IC~o = 2.6 ~tg/ml), but not against P 388 murine 
leukemia (IC5o > 10 ~tg/ml) and also exhibits antimicrobial activity. 
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our  research on the chemical constituents of shallow and 
deep water marine organisms has focused in part on the 
discovery of cytotoxic compounds with therapeutic po- 
tential 2-4. In this note, we report the isolation and iden- 
tification of isometachromin (1), a new sesquiterpene- 
quinone from a deep water sponge in the family 
Spongiidae 5, which exhibits in vitro cytotoxicity against 
the human lung cancer cell line A 549 (IC5o --- 2.6 ~tg/ml), 
but not against P388 murine leukemia (IC50 > 10 ~g/ 
ml), and exhibits modest antimicrobial activity, i.e., 
against Candida albieans and Cryptococcus neofor- 
roans 6. From this deep water sponge, we also report the 
isolation of two previously identified terpene-quinones. 
Isometachromin (1) was isolated from a sponge collected 
near Chub Cay, Bahamas, in December, 1984, at a depth 
of approximately 800 m using a manned submersible, 
and then freshly frozen. Extraction of a thawed portion 
of the sponge (100 g) with MeOH/toluene (3/1) and 
MeOH yielded a crude extract (combined weight of ex- 
tracts, 5 g), which was partitioned between water and 
1,2-dichloroethane. A portion of the residue (0.37 g) 
from the 1,2-dichloroethane phase (0.74 g) was chro- 
matographed by multilayer planetary coil countercurrent 
chromatography 7 (CCC) using a solvent system of hep- 
tane/CHzClz/acetonitrile (10/3/7 - upper phase used as 
mobile phase) to yield fractions that contained the same 
mixture of structurally related metabolites as judged by 
1H NMR (combined weight, 32 rag). Vacuum liquid 
chromatography (VLC) of the combined fractions using 
silica gel as the adsorbent (step gradient of 25-40% 
CHC13/heptane ) afforded 1 (approximately 0.16% of 
crude extract, 8 x 10 -3 % of frozen organism) as an oil 
([~]D - 9.6~ (c 0.08, CHC13)). 
The molecular formula of l was deduced as CzzH300 4 
from high resolution EIMS (m/z 358.2151, A 0.7 nm), 
which requires eight degrees of unsaturation. The 
1H NMR spectrum of 18 contained methyl signals at 
60.82 (s, 3H), 0.87 (s, 3H), 1.62 (brs, 3H), and 1.72 
(brs, 3H), and olefin protons at 5.11 (brt, lH,  
J = 7.3 Hz), and 5.24 (br s, I H), which suggested that 1 
was terpenoid and consisted of cyclic (with gem-dimethyl 
and endocyclic olefin groups) and acyclic elements (iso- 
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prene group). The 13C NMR resonances observed at 
6 151.2 (s), 161.1 (s), 181.9 (s), 183J3 (s), 118.2 (s) and 
102.2 (d), and the 1HNMR resonances observed at 
63.83 (s, 3H), 5.81 (s, 1H) and 7.20 (s, IH,  D20 ex- 
changeable) suggested the presence of a monomethyl 
ether of an alkyl-substituted-dihydroxybenzoquinone 
group 9,; further evidence for the presence of a hydroxy- 
benzoquinone group in 1 was obtained from UV lo and 
IR data 9b (2m,x(MeOH, nm) 210 (e11,500), 288 
(e 12,500) and 427 (e 600), and 3340, 1660, 1640, and 
1610 cm -1, respectively). The structural similarity of 1 
with metachromin C (2) 11 was recognized. Comparison 
of NMR data between 1 and 2 revealed that half of the 
resonances observed for 18, i.e., resonances for C 9 -  
C l l ,  C15-C22, and for H10, H l l ,  H15, H19, H22, 
and (H 17) OH, are virtually identical to those reported 
for 211. The partial structure defined by these resonances 
accounts for six of the eight degrees of unsaturation in 1; 
because 1 contains only one additional (trisubstituted) 
double bond (13C NMR resonances observed at 6 119.8 
(d) and 136.8 (s); 1H NMR resonances observed at 5.24 
(br s, 1 H) and 1.62 (br s, 3H)), it must contain an addi- 
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ti0nal ring. The completion of the structure elucidation 
of 1, as an unrearranged monocyclofarnesol unit, was 
achieved by interpretation of NMR data derived from 
HMQC 12 HMBC 13, selective INEPT 14, COSY is (in- 
cluding COSY long-range), homonuclear decoupling, 
and nOe difference 16 experiments: H8 + H3 (overlap- 
ping proton resonances)/C 1, C2, C4, C 5 + C6, C7, C9, 
C10, C15; H8/H10,  H15; hOe between H8 and H10 
(1%); H12 or H13/C4, C5, C6; H12 or H 13/H4 (one 
of the two H 4 protons) or H 6 (both protons at 6 1.38); 
H 14/C 1, C2, C6; H14/H2;  nOe between H14 and H2 
(2.4%); H2/C3, C4, C6, C14; H2/H3,  H14; H3/H2,  
H4. The nOe between H8 and H10 confirmed the E- 
geometry around the C 9 - C  10 double bond. A notewor- 
thy aH NMR spectral feature of 1 is the unusual high- 
field (shielded) chemical shift of the allylic proton at C-6, 
i.e., 6 1.38; an analogous allylic methine proton in 
metachromin C (2) is observed at 6 1.65. The observa- 
tion that isometachromin is optically active is consis- 
tent with the structure proposed (1); however, the ab- 
solute configuration of 1 has not been determined. 
Biogenetically, isometachromin (1) is probably derived 
from an arylated farnesol precursor through protona- 
tion of its distal double bond, followed by an attack 
of the central double bond and subsequent proton 
elimination. The isomeric metabolite metachromin 
C (2) appears to be related to 1 through a series of 
carbonium ion-induced alkyl shifts and proton elimina- 
tion. 
Several previously identified terpene-quinones were iso- 
lated from VLC fractions that yielded 1. The 1H NMR 
spectrum of material from which 1 had been purified also 
showed several signals at 6 5.8 and 3.8 in approximately 
1:3 ratios; however, the mixture lacked the resonances 
observed for 1 at 6 3.18 (d, J = 7.3 Hz), and, instead 
showed resonances (broad singlets) at ~ 4.70, 4.67, 4.44, 
and 4.43, in ratios of 2: 2:1 : 1, which suggested the pres- 
ence of ilimaquinone 17, t s (3) and the structurally related 
compound 5-epi-ilimaquinone 29 (4). Because attempts to 
separate these compounds were unsuccessful, a slightly 
modified protocol of Carte et al. t 9 was followed whereby 
the mixture was acetylated and the acetates were subject- 
ed to HPLC on silica gel (8 % EtOAc/heptane, 5 g silica 
gel). Ilimaquinone acetate (5) and 5-epi-ilimaqmnone ac- 
etate (6) were purified from this mixture, and found to be 
identical in all respects to the previously reported com- 
pounds 17,19, 20 

The mixture of 3 and 4, before and after acetylation (to 
yield 5 and 6) also expressed selective cytotoxicity with 
ICso values against the A 549 human lung cancer cell line 
of 7 and 4 lag/ml, respectively, and IC~o values against 
P388 of>_ 10 ~tg/ml. 
Because the natural products chemistry of deep water 
sponges is poorly understood, it is noteworthy that com- 
pounds 3 and 4 studied in this report, which most likely 
are produced by a Spongia or Hippospongia sp. 5, are 
identical to those isolated from the shallow water Hawai- 

ian sponge, Hippospongia metachromia tT, and the shal- 
low water Indo-Pacific sponges, Fenestraspongia sp. 19, 
and Hippospongia sp. 2t. 
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