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Abstract: Dimorphosides A (1) and B (2) h ave been isolated from the Western Paciffic gor- 
gonian AnthoplezuuTa dzmo7pha 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- 

tions of steroid glycosides from a soft coral,4 a gorgonian5, and a fish.” In the course of our 

search for bioactive metabolites from Japanese marine invertebrates,’ we examined the 

melhanolic extract of a gogonian Anthoplezaum clzmo7pha , which IS widely distributed along the 

southern coast of Japan, and found that it inhibited the development of fertilized sea urchin 

eggs.7 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 rrhexane and 20 % aq MeOH, while the aqueous phase was partitioned 

between n-BuOH and water. The 20 % aq. MeOH layer and the n-BuOH layer were combined 

and subjected to successive chromatographies on silica gel (CHC$-MeOH-H20), Toyopearl 

HW40 (CHC$-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 amGrphGUS solids. Both CGmpGUndS inhibit the development of fertilized sea urchin 

(Hemzcalrotzcs pulchmmus) eggs at a concentration of 6 pg/mL. 

Dimorphoside A ([ a]23,,-59”, c 0.38, MeOH) possesses a molecular formula of C,,H,,O,, 

which was established by FABMS [m/z 832 (M + H + diethanolamine) ‘1 and 13C NMR (Table 

1). The presence of hydroxyl and carboxyllc acid groups was inferred from the IR spectrum 

(3500-3000, 1690 cm-‘) The ‘H and 13C 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 spectrums starting from the two ketal protons revealed a pentose and a hex- 

ose unit Acid hydrolysis (10 % HCI in aq. MeOH, reflux) Gf 1 followed by cellulose column 

chromatography ( PBuOH saturated with water) gave D-arabinose and n-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 C27H4404. 
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Table 1 “C NMIi Spectral Data for the Dimorphosides 

1 

2 

3 

4 
5 

6 
7 

8 

9 
10 
11 
12 

13 

1” 

35.9’3 

33 2 

80 0 

42 2 

139.6 

130.6 

74.1 

42.3 

48 5 
53 3 
25.2 
41.9 

45 0 

50 0 22 
_*4 23 

24 4 24 
41 0 25 
43.G / 2G 

1 

58 5 
28 2 

30.5 
57.7 

134 

178 7 

37.9 

20 2 

38 2 
25.7 
41 5 
29 9 
23.8 

2 

57 9 

25 0 

29 2 

57 5 
12.5 

177 5 
37.0 

19.3 

37 3 
25 1 
40 7 
29 1 
23 0 

27 

1’ 

2’ 

3’ 

4’ 

5’ 
6’ 

1 11 

2” 
3” 

4” 
5” 

OAc 

1 

24.0 

103 2 

75 5 

70.8 

66 5 

78.2 

63.5 
104 4 

79.6 
75.4 
64 5 
63 2 

2 I 
23 2 
102 5 

74 a 

69 9 
85 4 

77 3 

62.5 
101 4 

79 9 
71 4 
82 9 
61.8 

- ~ 20.7,172.6 

*1 100 MIIz in CD,OD 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 Multiphc:ties were determined by INEPT spectra 

*4 Burried under the so!venl signal 
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Since the glycoslde and 11s methyl ester (CH,N,.MeOH) gave no genuine aglycone by 

chemical tind enzymlc hydrolysis, ’ further structural study was performed on the intact 

molecule mainly by extensive NMR experiments. The presence of one methyl singlet (6 0 69, 

13 4 q), 3 methyl doublets [a 0.87, 0 88, 0 94, ( each, 3H, d , J= 7Hz).ZO 2 q, 23 8 q, 24.0 q], 4 

methane carbons (three of which were appearing at lower field), 2 quaternary carbons, and a 

carboxyllc acid group was remimscent of a steroid skeleton with a Cl0 carboxylic acid group lo 

The 6 degrees of unsaturstlon for the aglycone were accounted for by the 4 carbocychc rings. a 

carboxyhc acid, and an olefin There were also two oxygenated methlnes in the aglycone. The 

porltlon of these functional groups was determined by a COSY spectrum. The H6 olefimc pro- 

ton (6 5.48 br s) was not only correlated with the H7 carbmol proton (6 3 72), but also with 

cone of the I-f-! methylene protons at 6 1.97 (H4a), which was in turn coupled to H7 and H4b (6 

2 59) The I-I-Lb slgnal was correlated with H3 at d 3 61, which was also coupled to H2b at d 

2 00. The H2b signal was coupled to both protons of the Cl methylenes [a 0 91 (Hla), 2 56 

(Hlb)]. the latter was further coupled to the H2a signal at d 1.67. There was a cross peak 

between H7 and H8 (6 1 79) These results allowed us to establish the connectivities from Hl 

through H8, which was compatible with a 3,7-dial-5-en system. The stereochemistry at C3 was 

not defined at this time due to overlapping signals, while the p-orientation of the C7 hydroxyl 

group V<SS estlmoted from a small couplmg (ca 1 Hz) observed between H6 and H7 signals.” 

These assignments were supported by a (C,H)COSY spectrum’2 enhancing long-range cou- 

plings, which gave lhe following correlations H6 -C8 and ClO, H4b+C2. C5 and C6, H4a+C5 

and C 6 Tills long-range (C,H)COSY spectrum also revealed cross peaks between Cl8 methyl 

protons and Ci2, Ci3, C14, and C17; between C21 methyl protons and C17, C20, and C22, 

between C2G and C27 methyl protons and C24 and C25 Therefore, the Cl9 methyl must be 

oxld~zed to a czrboxylic acid 

Upon treatment with AcrO/pyrldlne 1 gave the heptaacetate 3,13 which showed H3 and H7 

signals at 6 3 17 and 4 99, respectively, indicatmg that the sugar portion 1s attached to C3. The 

shape of the H3 slgnal was characterlstlc of a C3 axial proton.14 A ‘H N,MR double resonance 

experiment allowed us to assign all the signals for the arabmofuranose and the glucopyranose 

residues.13 Absence of ‘H NMR acetylatlon shift l5 for the H3’ signal revealed that arablnose 

T%-as attached tc glucose at C3’ position A couphng constant of 8.1 Hz for the glucose Hl’ pro- 

ton and “C NL:R chemical shifts for the arabmose residue in 1’” (Table 1) showed that both 

g!ucose and arablnose were P-linked 

Dimorphoslde B (2, [olz3, -12”, c 0.3, MeOH) possessed a molecular formula of C,,H,,O,, 

[F’ABh1S v$: 858 (M T II + dlethanolamine) ‘] ‘H and “C N,MR spectra (Table 1) indicated 

that 2 was also composed of D-glucose, D-arabinose,17 and a steroid bearing a carboxyllc acid at 

Cl0 Dlmorphoslde U lacked the C7 hydroxyl group, while It contained one acetyl group 

IJpon treatment with HCl/aq MeOI-I dlmorphoslde B gave the lactone 4,” whose optical rota- 

tion and ‘II NMR data were in good agreement with those cited in the literature lo ‘H NMR 

decoupling experiments revealed that the H2” slgnal for the arablnose residue appeared at d 4 83 

jdd, J= 4 9, 8 5 Hz),‘” thereby sugg estlng that the acetoxyl group 1s attached at the CB” posl- 

tion of the arsbinose residue. Dlmorphoslde B was easily converted to pentaacetate 5, whose 

‘H D!hlR spectrum was identical \%*lth that of 3 wlthm the region between 3 4 and 5 4 except for 

the I-i7 slgnal Thus, the structure of dlmorphoslde B was assigned as 2. 

‘To the best of our knowledge this 1s the first isolation of steroid glycosldes bearing a car- 

bo:<yl~c acid at ClO, though reltiled steroid sulfates have been isolated from a sponge lo 
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