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Recently we reported the structures of two genuine sapogenols named thornasterol A (l_) and 

B (3 which were obtained from a saponin mixture isolated from the whole body of starfish Acan- 

thaster plan~i.~) This communication provides evidence which has led us to presume the st- 

ructure of the major saponin contained in the starfish. 

A saponin mixture isolated from the starfish (collected in Okinawa prefecture in June) was 

hydrolyzed with a commercial glycosidase mixture of Charonia lamp as as reported previously 1) 

and the resulting sapogenol sulfate mixture was successively subjected to CrO3-pyridine oxida- 

tion (converting free hydroxyl to carbonyl), solvolysis using dioxane-pyridine (for splitting 

sulfate bond')) , acetylation, and TLC separation to afford three products: KA-1 (2, 14%), KA-2 

(A, la%), and KA-3 (2, 60%).2) 

The major one, KA-3 Q), C29H4405,3) mp 1?8-179', [a]; -16' (CHC13), IR (CC14, cm"): 

3500 (OH), 1742 (AcO), 1720 (C6-CO), 1706 (C23 -CO), shows a resembled PMR spectrum to that of 

thornasterol A diacetate (g) 1) except that only one acetoxyl signal (62.02, 3H, s) is observed 

in the former while two in the latter. The CD spectrum (MeOH) of KA-3 exhibits a negative 

maximum ([8]2g3 -7420)4) which suggests the presence of a carbonyl function at C6, 5) thus the 

structure 5_ being substantiated for KA-3. Structures of two minor products are respectively 

supported by their spectral properties: KA-2 (2, C3UH4605, mp 184-185', [a], la -24' (CHC13), CD 

(MeOH): [9],,, -6600 (neg. max.), 6, which is resulting from a minor sapogenol thornasterol B(L), 

and KA-1 (A), C2gH4204, mp 169-170°, [a], la -40' (CHC13), W (MeOH): 248 nm (max, E= 12200), CD 

(&OH): [e12g2 -6100 (neg. max.), [0]244 -12000 (neg. max.), which corresponds to a dehydration 
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product of KA-3 (3. It follows therefore that a sulfate group in saponin connects to C3 

hydroxyl of Its aglycone. 

Next, the structure of oligosaccharide portion in saponin has been investigated. In the 

course of the studies, we have noticed that the side chains (as seen in 1 and 2) in the steroi- 

da1 aglycones of aaponlns are readily changeable and this may cause formation of a complex mix- 

ture. Therefore, our effort has been focused to isolate the major saponin by removing its 

sulfate group first and then by converting its aglycone part to a pregnane-type steroid. 

The above mentioned saponin mixture was treated with 1N NaOMe-MeOH under reflux for 4 hr 

(the side chains as in l_ and Zbeing converted to a methyl carbonyl moiety & a retro aldol 

reaction) and subjected to solvolysis with dioxane-pyridine (1:4, under reflux for 1.5 hr, to 

remove the sulfate group) and to column chromatographic separation (Kiesel gel H). 

The major oligoglycoside dsp-1 (A), C5CH80024, mp 264-265' (MeOH-H20), [a$ +22=' (MeOH- 

H20), CD (MeOH): [g],,, +6300 (pos. max.), IR (Nuj.): 3380 (br, OH), 1703 (CO), gave 5a-pregn- 

9(11)-ene-3g,6a-diol-20-one (i')l) on hydrolysis using crude naringinase. 7) On the other 

hand, methanolysie of2 liberated quinovose, xylose, galactose, and fucoee ')(GLC as TM3 deriv.). 

Methylation of ,6_wlth CH31-NaH-DMSO 9) gave a trideca-O-methyl derivative (6$, 10) IR (CC14): no 

GR, 1710 (CO), the PMR spectrum (CDC13) of which exhibits five anomerlc proton signals at 4.25 

(d, J= 8 Hz), 4.36 (d, J= 7), 4.56 (d, J= 6), 4.59 (d, J= 7.5), and 4.81 (d, J- 7), thus indi- 

cating all anomeric configurations in $_a to be f? (Cl form). Upon methanolysis, 6_a furnished 

methyl 2,3,4-tri-0-methyl-quinovopyranoside, methyl 2,3,4-tri-0-methyl-fucopyranoside, methyl 

2,4-di-0-rmzthyl-quinovopyranoside, methyl 3,4,6-tri-O-methyl-galactopyranoside, and methyl 3-0- 

methyl-xylopyranoside (GLC, TLC), thus showing fucose and one of two quinovoses in ibeing 

located terminally. 

On mild acid hydrolysis, 2 gave2 and four prosapogenols: PR-1 (2)) PR-3Q @I, PR-3G Cl,O>, 

and PR-4 Q), which, on respective methanolysis, liberated quinovoee (from g), quinovose and 

xylose (from:)), quinovose, xylose, and galactose (from &? and ll). 

PR-1 (t), C27H4207*H20, mp 168-169" (CHC13-MeOH), [ali +52' (MeOH), CD @eOH): [91285 

+8800 (pas. max.), IR (CHC13): 3390 (br, OH), 1701 (CO), was converted by methylation to a 

tetra-O-methyl derivative (&), lo) IR (CC14): no OH, 1702 (CO), PMR (CDC13): 4.22 (18, d, J= 7, 

anomeric proton), which, on methanolysis, gave methyl 2,3,4-tri-O-methyl-quinovopyranoside. 

PR-3Q ($9, C38H60015 '1/2H20, mp 263-265" (MeOH), [a]; +39' (I&OH), CD (MeOH): [U],,, 

+9100 (pas. max.), IR (Nuj.): 3400 (br, OH), 1697 (CO), gave an octa-O-methyl derivative (9:') 
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IR (CC14): no OH, 1701 (CO), PMR (CDC13): 4.23 (lH, d, J= 8), 4.54 (d, J= 7.5), 4.84 (d, J= 6) 

(three anomeric protons). Methanolyeis of 2 liberated methyl 2,3,4-tri-O-methyl-quinovo- 

pyranoside, methyl 3,4-di-O-methyl-xylopyrauoside, and methyl 2,4-di-O-methyl-quinovopyranoside. 

PR-3G ($), C38H60016 .3H20, mp 169-171' (PrOH-ether), [ali +13' (EtOH), CD (EtOH): [6]288 

+5500 (pos. max.), IR (Nuj.): 3350 (br, OH), 1704 (CO), gave, on methylation, a nona-O-methyl- 

derivative (c),") IR (CC14): no OH, 1706 (CO). The PMR spectrum of e (CDC13) shows 

three anomeric proton doublets at 4.24 (J= 8). 4.26 (J- 6), and 4.70 (J= 8), thus suggesting 

that quinovose, galactose, and xylose in 12 are connected with B orientation. Methanolysis 

of c liberated methyl 2,3,4,6-tetra-O-methyl-galactopyrauoside, methyl 2,3-di-O-methyl-xylo- 

pyranoside, and methyl 2,4-di-0-methyl-quinovopyrauoside. 
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PR-4 (ll_), mp 220-221' (MeOH-PrOH), [o]i6 +24' (MeOH), CD (MeOH): [8],85 +7300 (pas. max.), 

IR (Nuj.): 3380 (br, OH), 1696 (CO), gave an undeca-O-methyl derivative (l>),l') IR (CC14): no 

OH, 1710 (CO), on methylation. In the PMR spectrum (CDC13) of l&a, four anomeric proton 

signals are observed as doublets at 4.24 (J= 8), 4.26 (J= 7), 4.55 (J= 7), and 4.86 (JQ 6) 

(each showing 8 orientation). Methanolysis of e liberated methyl 2,3,4-tri-O-methyl- 

quinovopyrsnoside, methyl 2,3,4,6-tetra-O-methyl-galactopyranoside, methyl 2,4-di-o-methyl- 

quinovopyranoside, and methyl 3-0-methyl-xylopyranoside. 

Based on the accumulated evidence given above, the structure of dsp-1 is now formulated as 

38-hydroxy-6a-0-~8-D-fucopyranosyl(l+2)-8-D-galactopyranosy1(1~4)-[8-D-quinovopyranosyl(l~2)] 

-8-D-xylopyranosyl(l~3)-8-D-quinovopyranosy1]-5~-pregn-9(11)-ene (i), and consequently the 

major saponin of Acanthaster planci is presumed to be the one in which the aglycone thornaste- 

rol A (&) is linked with a sulfate group at its C3 hydroxyl and with a same oligosaccharide 

moiety as in dsp-1 (9 at its C6 hydroxyl. 

The authors are grateful to Prof. N. Naksmura of Ryukyu University, Okinawa for collecting 

the starfish. 
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