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A new polyh,,droxylated steroidal glycoside, asterosaponin P2, was isolated from the Far- 
Eastern starfish Pa;;ria (Asterma) peenn{fera. The glycoside was identified as the 124R)-29-O- 
[ 2- ()-std fo-,1-L-arabinofuranosyl[-24-ethyl- 5~,-cholestane-311,6~.S~L 15,L, le~il,29- hcxol Na salt 
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Unlike many other sea animals, starfishes contain 
highly oxygenated steroids encoi_,ntered in free. sulfated, 
and glycosylated states. I We studied repeatedly a diffi- 
cultly separable mixture of highly hydroxylated steroid 
metabolites from Far-Eastern starfish Patiria pectmifera 
(=Asterina pectinifera Muller and ]'rochel) 2-s  and iso- 
lated a new sulfated stigmastane glycoside from a wa- 
t e r - e thano l  extract of  liver. We named the glycoside 
asterosaponm P~ 11) because previously we isolated a 
glycoside called a~terosaponin PI from the same starfish, z 
Compound ! was obtained and purified by column chro- 
matography on Polychrom-- I, Sephadex Ltl-20, silica gel, 
and Florisil and by high-performance liquid chrornato- 
graph)' (HPLC) on the reverse phase Nucleosil C1, ~ 

The structure of compound  1 was established by IH 
N M R  spectroscopy. The t H NMR chemical shifts and 
the relevant spin--spin coupling constants of the protons 
of the steroid moiety of glycoside ! virtually coincide with 
those fcn.,nd for miniatoside A isolated from the starfish 
Patiria miniata and having a stigrnastane type aglycone 
with six hydroxy groups in positions 313,6c<8~, 15ct, t6~.29. 6 
The signals of the protons of the monosaccharide residue 
in the tH NMR spectrum of compound I were compared 
with the signals of the 5- O-rnethyl-2- O-sulfo-ct-arabino- 
furanose residue in the spectrum of miniatoside A n and 
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with the signals of the ct-arabinofuranose residue in the. 
spectrum of desulfated glycoside from the starfish Oreaster 
reticulatus. 7 "I'he signals of the HCt2 "), HC(4"), HC(5 '), 
and HC ' (5 ' )  protons can clearly be seen in the IH N MR 
spectrum of compound I. The chemical shifts and the 
spin--spin coupling constants suggest that the monosac- 
charide residue in glycoside I is represented by 2-O-sulfo- 
cL-arabinofuranose. The signal of H C I I ' )  is substantmlly 
overlapped by the signal of 1--120. The position of this 
signal was determined more precisely (/5 5.13) by heating 
the sample to 50 ~C, which induced an upfield shift of the 
signal of H20. A homodecoupling experiment made it 
possible to detennine the chemical shift and the spin--spin 
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cot.piing c o n s t a n t  of  H C ( 3 ' ) .  U p o n  i rradiat ion of  the 
I-tCI2") p r o t o n ,  the doublet  of  doublets due to H C ( 3 ' )  
collapsed in to  a doublet .  -(he data obtained indica te  that  
the n t o n o s a c c h a r i d c  residue in glycoside 1 is "2_-O-sulfo-cz- 
a rab inof l t ranose .  The  M A L D I - T O F  mass spec t rum of  1 
exhibits the  I M - c a t i o n ] -  peak at m/z, 707, which  con f i rms  
the p r e sence  o f  a sulfate group m compound  !. Accord ing  
to a t o m i c - a d s o r p t i o n  analysis, compound  I con t a in s  an 
Na" ion. T h u s ,  as terosaponin  P2 ( I )  was identif ied as the 
sodium salt o f  2 %  O-[2- O-sulfo-c~-t.-arabinoft, ranosyl 1-24- 
ethyl- 5c~-c holes(  a he-313,6ct, 813,15m t 61:L 29-hexol.  

A p p a r e n t l y ,  a s t e rosaponm P2 is a nat ive form of  
s t i g m a s t a n e - t y p e  desut lhted glycoside la ,  v, h ich  was iso- 
lated in o u r  prev ious  s tudy from the p roduc t s  o f  mild 
sotvolvt ic  c l eavage  of  a mixture  of  steroid c o m p o u n d s  
f lom the  s a m e  starfish.  4 Indeed,  solvolysis o f  g lycoside  1 
resulted in c o m p o u n d  la ,  which  was identif ied by direct  
c o m p a r i s o n  wi th  the au then t i c  sample (TLC,  Ict] D, 
+t-I N M R ) .  T h e  a rab inofu ranose  residue in c o m p o u n d  1 
was a s s igned  to the L-series because this  had  been  
es tab l i shed  previous ly  for c o m p o u n d  la. 

A c c o r d i n g  to the data published for 29-hydroxysterols ,  
the d o u b l e t s  c o r r e s p o n d i n g  to  the protons o f  the H3C{26) 
and H a C ( _ / )  methyl  groups  overlap in the case of  
( 2 4 5 ) - c o n f i g u r a t i o n ,  whereas  m the case o f  ( 2 4 R ) - c o n -  
f igurat ion,  the  d i f te rence  between the signals due  to the 
H3C(26)  a n d  H3C(27)  p ro tons  is ~0.03 ppm.  8 T h e  dif-  
ference b e t w e e n  the chemica l  shifts of the H3Cl26)  attd 
H3C(27) p r o t o n s  in the spectra of  glycoside I is 0.02 ppm;  
therefore ,  we a s sumed  that  the C ( 2 4 / a s y m m e t r i c  c e n t e r  
m a s t e r o s a p o n i n  1-' 2 has the R-configuraion.  

Experimental 

tH N M R  spectra were recorded on a Bruker WM-250 
spectrometer using SiMc4 as the internal standard. The optical 
rotation was measured on a Perkin--Elmer 141 polarimeter. 
The M A L D I - T O F  mass spectra ,.',ere run on a Biflex III mass 
~pectrometer (Bruker, GermmLv, N 2 laser, 337 nm). The sample 
was dissolved in MeOH (1 mg mL - i )  attd a I-~.tL aliquot was 
analyzed using 2,5-dih~droxybenToic acid as the matrix. H P L C  
was performed on a Du Pont Model 8800 chromatograph !with 
a refractomcter as the detector) using a column with Nucleosil 
Cis 1.5 .u, 250><4.6 nun) and a Chromatopac C-R2A(X) integra- 
tor 1.Shimadzu. Japan). 

The so rben t s  used in ccHumn chromatography were 
Polychrom-1 (Biolar, Latvia), Sephadex LH-20 (Sigma Chemi- 
cal C o l ,  silica gel L (40/11.)0 !am, Chemapol, Czech Republic). 
and Flor is i l  ( 100 - -200  mesh, Koch-L ight  Laborator ies Ltd., 
UK).  Th in  layer  chromatograph),  1.TLC) was per formed on glass 
plates ( 4 . 5 x 6 . 0  cm) with a f ixed iayer o f  Sorbphi l  sil ica gel 
(5--17 .u, Russia).  

The starfishes were gathered in July 19r in Poster Bay of 
the Sea of  Japan at a depth o1' I--I.5 m and identified ba, 
"t'u. M. Yakovlev 1'Institute of Marine Biology of the Far- 
Ea~,tern Branch of the RAS, Vladivostok). 

Isolation of glycoside 1. Starfish li,mr (19() g) was homog- 
enized and extracted twice with 70% ethanol (3 mL g- i )  at 
room temperature and the extract was centrifuged. To remove 
lipids, the supernatant was extracted with benzene (1 mk  per 
3 mL of the supernatatu). The aqueous-e~hanolic layer was 

concentrated m vacuo, the residue was dissolved in 0.5 L of 
water, and the solution was passed through a 7x 10 cm column 
with Polychrom-I. The column was washed with water until 
the ehmte was free from CI-" ions and with 50% ethanol, and 
the ethanolic eluate was concentrated. The resulting total frac- 
tion o f  steroid compounds ( 1.5 g) was chromatographcd succes- 
sively on a 4x100 am column wi th Sephadex LH-20  in the 
ethanol-.-H~O system (2 : I), a 4• 18 cm co lumn with silica gel 
in the ch lo ro l b rm-e thano l  ~ygtem (3 : I ..~ I : I). and a 
2x15 cm column with Fh)risil in the ch lo ro l b rm- -e thano l  
system (2 : I). This gave a f ract ion o, mta in ing  compound I 
(TLC', butanol- -ethanol- '~ ,ater ,  4 : I : 2, R r 0.58). Then the 
fraction was purified by H P L C  on a co lumn wi th Nucleosi l  CI~,; 
the product was eluted with 05% aqueous methanol  to give 3 mg 
of compound I. C341-159NAO:3S, [~-]D + 12+ (c 0.1, MeOH). 

!H NMR (CD:~ODL 5: 1.aglyconei 0.84 (d, 3 H, Me<27), 
J =  7 Hz), 0.86 (d. 3 t.-1, Met,26), J =  7 Hz); 0.92 <d, 3 H, 
Me(21), J= 7 Hz): 1,01 (s, 3 H, Me( 19)) 1.10 (s. 3 H. Me(IS)): 
2.40 (dd. I H, H~C(?), J = 3.5 Hz and 12.5 Hz); 3.46 (m. l H, 
HC{3)); 361 (m, I H, HC(O)); 3,74 (m, I H, Hc(2q)); 4.02 
(dd. I H, HC(16), J =  8 Hz and 2.5 HzY 4.06 (dd, I H. HC(I5L 
J =  [I Hz and 25 Hz); (monosaccharide residue) 3.62 (dd, I H, 
HC(5),  J= 125 Hz and 6 Hz); 3.74 (rid, I H, H 'C(5 ' ) ,  
J= 12.5 Hzand 3.5 Hz); 3.94 (td, I H. H ' C ( 4 ' ) ,  J= 6.5 Hz and 
3.5 Hz); 4.03 (dd, I H, H'C(3"), J =  6.5 Hz and 2.5 Hz), 4,56 
Id, I H, I-tC(2'), J= 3 Hz); 5.13 (s, I H, HC(I ' ) ) .  

MS (MAL.DI-TOF), m/z tirol (%)): 707 [M - Nal- (100%). 
Desulfalion of glycoside I. Compound I tl .5 ms) was 

heated lot 2 h at 100 ~ v, ith 2 mL of a dioxane--pyridine 
mixture (] : 1). The solvent was evaporated in var and the d ~  
residue was chromatographed on a column wilh silica gel 
(1.5x3 cm) in the chloroform--ethanol system (6 : l) to give 
Img  of compound la. which was identified by direct compari- 
son ('FLC. laiD, IH NMR'I with a sample isolated in our 
previous study from the same starfish 4 
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