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Abstract: Dimorphosides A (1) and B (2) have been isolated from the Western Paciffic gor-
gonian Anthoplexaura dvmorpha as the cell-division inhibitors in the sea urchin egg assay The
structures were determined by chemical and spectrometric means

Animal saponins had been accepted as unique echinoderm metabolites 2-3 until recent isola-

5 and a fish.® In the course of our

tions of steroid glycosides from a soft coral,* a gorgonian
search for biocactive metabolites from Japanese marine invertebrates,! we examined the
methanolic extract of a gogonian Anthoplexaura dimorpha , which i1s widely distributed along the
southern coast of Japan, and found that it inhibited the development of fertilized sea urchin
eggs.” From this gorgonian we have isolated two steroid glycosides named dimorphosides A (1)
and B (2) as the major active constituents.

The gorgonian (1.5 kg wet weight) collected in the Gulf of Sagami was extracted with
MeOH; the extract was partitioned between ether and water. The ether phase was again parti-
tioned between mhexane and 20 % aq MeOH, while the aqueous phase was partitioned
between nBuOH and water. The 20 % aq. MeOH layer and the nnBuOH layer were combined
and subjected to successive chromatographies on silica gel (CHCIS-MeOH-HEO), Toyopearl
HW40 (CHCla-MeOH,l:l), ODS open column (13 % aq. MeOH), and reverse-phase HPLC
(ODS, 12 % aq MeOH) to yield dimorphoside A (1, 640 mg) and dimorphoside B (2, 50 mg)
as colorless amorphous solids. Both compounds inhibit the development of fertilized sea urchin
( Hemucenlrotus pulchermumus) eggs at a concentration of 6 pug/mL.

Dimorphoside A ([a]gSD-SQ", c 0.38, MeOH) possesses a molecular formula of C, H.,0O .
which was established by FABMS [m/% 832 (M + H + diethanolamine) *] and '3C NMR (Table
1). The presence of hydroxyl and carboxylic acid groups was inferred from the IR spectrum
(3500-3000, 1690 cm-l) The 'H and !3C NMR spectra revealed the presence of four methyls,
10 methylenes, 6 methines, two quaternary carbons, 2 oxygenated methylenes, 9 oxygen-
bearing methines, two ketals, one trisubstituted double bond, and a carboxylic acid. Interpreta-
tion of the COSY spectrum® starting from the two ketal protons revealed a pentose and a hex-
ose unit Acid hydrolysis (10 % HCI in aq. MeOH, reflux) of 1 followed by cellulose column
chromatography (wBuOH saturated with water) gave p-arabinose and p-glucose in a ratio of 1 1,
which were identified by 'H NMR and optical rotation as well as by TLC. Thus, the aglycone

must possess a molecular formula of C27H44O44
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1l R,=0H R,=R,=H
o OR ot 1 2 73
S 2 2 R1=R3=H R,=Ac
R3O0 3
3 Rl—OAc R2—R3=Ac
? R1=H R2=R3=Ac
OR,
4
Table 1 '3C NMR Spectral Dala for the Dimorphosides
1! 22 | 1 2 1 2

1 35.97 350 | 14 58 5 57 9 27 24.0 23 2
2 332 32 2 15 282 250 I 1032 1025
3 800 79 2 16 30.5 292 2’ 755 74 8
4 42 2 417 | 17 57.7 575 3’ 70.8 69 9
5 139.6 136.3 18 13 4 12.5 4 865 85 4
6 130.6 125.5 19 178 7 1775 5 78.2 773
7 74.1 322 20 37.9 37.0 6’ 63.5 62.5
8 42.3 332 21 202 19.3 I 104 4 101 4
9 48 5 500 22 382 373 2" 79.6 79 9
10 533 -4 23 25.7 251 3" 75.4 71 4
11 25.2 24 4 24 415 407 4" 84 5 829
12 41.9 410 25 299 291 5" 63 2 61.8
13 450 43.6 26 23.8 230 OAc - 20.7,172.6

*1 100 Mllz in CDSOD Assignments were made by (C,.H)COSY spectrum and by
comparison with Lhose for a model compound.!©

*2 25 MHz in CD,OD Assignments were made by comparison with those for 1
*3  Mulliplicities were determined by INEPT spectra

*4  Burried under the solvenl signal
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Since the glycoside and ils methyl ester (CHENZ.MeOH) gave no genuine aglycone by
chemical und enzymic hvdrolysis,® further structural study was performed on the intact
molecule mainly by extensive NMR experiments. The presence of one methyl singlet (6 0 69,
134 q). 3 methyl doublets {6 0.87, 088, 094, (each, 3H, d ,/=7Hz),202 q, 238 q, 24.0 q], 4
methine carbons (three of which were appearing at lower field), 2 quaternary carbons, and a
carboxylic acid group was reminiscent of a steroid skeleton with a C10 carboxylic acid group 1°
The € degrees of unsaturation for the aglycone were accounted for by the 4 carbocyclic rings, a
carboxylic acid, and an olefin There were also two oxygenated methines in the aglycone. The
position of these functional groups was determined by a COSY spectrum. The H6 olefinic pro-
ton (6 5.48 br s) was not only correlated with the H7 carbinol proton (6 3 72), but also with
one of the 4 methylene protons at 6 1.97 (H4a), which was 1n turn coupled to H7 and H4b (6
2Z9) The H4b signal was correlated with H3 at § 3 61, which was also coupled to H2b at 6
2 00. The H2b signal was coupled lo bolh protons of the C1 methylenes {6 091 (Hla), 256
(H1b)], the latter was further coupled to the H2a signal at § 1.67. There was a cross peak
telween H7 and H8 (6 1 79) These results allowed us to establish the connectivities from H1
through H8, which was compatible with a 3,7-dicl-5-en system. The stereochemistry at C3 was
rnol defined at this time due to overlapping signals, while the f-orientation of the C7 hydroxyl
group was estimated from a small coupling (ca 1 Hz) observed between H6 and H7 signals.!!
These assignments were supported by a (C,H)COSY spectrum!? enhancing long-range cou-
plings, which gave the following correlations H6—-C8 and C10, H4b—-C2, C5 and C6, H4a—C5
and C68 This long-range {C,H)COSY spectrum also revealed cross peaks between C18 methyl
protons and Ci2, Ci3, Cl4, and C17; between C21 methyl protons and C17, C20, and C22,
between C26 and C27 methyl protons and C24 and C25 Therefore, the C19 methyl must be
oxidized to a carboxylic acid

Upen treatment with Ac,O/pyridine 1 gave the heptaacetate 3,13 which showed H3 and H7

%]

1znals at § 347 and 4 99, respectively, indicating that the sugar portion 1s attached to C3. The
shape of the H3 signal was characteristic of a C3 ax:al proton.!* A 'H NMR double resonance
experiment allowed us lo assign all the signals for the arabinofuranose and the glucopyranose
residues.'® Absence of '"H NMR acetylation shift!® for the H3' signal revealed that arabinose
was attached te glucose at C3' position A coupling constant of 8.1 Hz for the glucose H1’ pro-
ton and '*C NMR chemical shifts for the arabinose residue in 1'® (Table 1) showed that both
glucose and arabinose were g-linked

Dimorphoside B (2, [a]*? -12°, ¢ 0.3, MeOH) possessed a molecular formula of C, H_ O
[FABMS m#% 858 (M + H + diethanolamine) *] 'H and '*C NMR spectra (Table 1) indicated
that 2 was also composed of D-glucose, p-arabinose,!” and a steroid bearing a carboxylic acid at
C10 Dimorphoside B lacked the C7 hydroxyl group, while 1t contained one acetyl group
Upon treatment with HCl/aq MeOH dimorphoside B gave the lactone 4,!% whose optical rota-
tion and 'H NMR data were in good agreement with those cited in the hterature ' 'H NMR
decoupling experiments revealed that the H2" signal for the arabinose residue appeared at § 4 83
{dd, J= 49, 85 Hz),'9 thereby suggesting thal the aceloxyl group 1s attached at the C2'' posi-
tion of the arabinose residue. Dimorphoside B was easily converted to pentaacetate 5, whose
'H NMR spectrum was identical with that of 3 within the region between 3 4 and 5 4 except for
the H7 signal  Thus, the structure of dimorphoside B was assigned as 2.
To the best of our knowledge lhis 1s the first 1solation of steroid glycosides bearing a car-

boxylic acid at C10, though relaled steroid sulfates have been isolated from a sponge !0
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