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Abstract.-A novel steroidal glycoslde has been isolated from the starfish 

Patlrla pectlnlfera and its structure was determlned as 5/-O- sulfate 24-{d-3- 

0-methyl-L-arablnofuranosyl)-3R,6d, 813, 15d, 24{- p entaoxy-Sd- cholestane. 

For the long time only two asterosaponin types have been known: either the 

glycosldes with 3R-sulfoxy-Gd-hydroxycholest-9(11)-ene aglycone XX? ollgosaccharl- 

de part attacheu at C-6' or the glycosldes with 39,6R-dlhydroxycholest-7-ene 

aglycone and the carbohydrate chain cycllzed between C-3 and C-6 of the agly- 
2 

cone . We now report the occurence in the Pacific starfish Patirla pectinifera of 

a steroidal glycoslde, asterosaponin P.,, which represents as well as recently 

described nodososlde3 new type of asterosaponins. 

Asterosaponin Pl cl), C33H57012SNa, mp 191-192°C,[~$, + 3.0° (C=O.6, MeOH), 

was obtained in 3,42 yield from the ethanol extract of the starfish pyloric cae- 

ca by the column chromatography on Polychrome-1 (USSR), silica gel, florisil 

and Sephadex LH-20. On acid hydrolysis it liberated a slnc,le monosaccharide 

ldentlfied as 3-o-methyl-L-arablnose. In fact, demethylation of the monosaccha- 

ride wit-h BF 
3 

in CH2C12 gave L-arablnose (glc,pc, [a],). Mass spectrum of the 

aldononltrlle peracetate obtained from acid hydrollsis product of 1 showed the 

peaks at m/z 214, 189, 142 and 129, which are characteristic of corresponding 

3-0-methylpentoses derlvatlves4 

Solvolysls of 1(C4H84_C5H5N,900) produced desulfated derivative (21, mp 213- 

214OC, [A] D - 0°(C=1.4, MeOH) Some structural pecularltles of the carbohydrate 

moiety was determined by comparing 13 C NMR spectra of the compounds 1 and 2 

(table I). Signals at 109 7, 81 1, 88.8, 84.0 and 63 2 pprr fcr C-l' -c-5/ In the 

spectrum of 2 were In close agreement with those of the d-methyl-3-O-methylara- 

binofuranoslde spectrum' This allowed us to establish A-configuration for the 

glycoslde linkage in 1 and that 3-O-methylarablnose 1s in Its furanose form. 
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Table I. 13 
C NMR (py-d5) shlftsa of l-6 in 6 (TMS = 0) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

lb 39.1 32.3 71.2 3209 53.4 66.5 50.4 75.4 56.5 37.1 19.0 42.0 44.6 66.5 

2 39.2 32.0 71.3 33.0 53.7 66.5 50.8 75.5 56.8 37 2 19.2 42.2 44.8 66.9 

3= 38.0e 26.7 73.2 27.gg 49.5 70.0 45.7 74.9 55.6f 37.0 18.3 41.2 44.0 62.3 

qd 38.8 27.9 80.3e 28.5 

5 39.4 37.4 207.8e 31.4 

6 38.7 30.9 70.2 31.4 

15 16 17 

lb 69.1 41.3 55.3 

2 69.0 41.6 55.2 

3c 72.1 37.8e 55.0f 

qd 78.8 36.4 55.4 

5 212.7 42.3 52.4 

- 
1 

1 

1 

1 

18 19 20 21 22 23 24 25 26 27 

5.4 1 4.2 35.3 1 8.6 31.8 28.5 81.3 31.3 18.1 17.9 

5.5 1 4.4 35.3 1 8.8 32.0 28.3 83.2 30.9 18.1 18.1 

4.8 1 3.5 35.0 1 8.3 31.4 27.6' 83.4 30.2 17.9 ' 17.8h 

5.6 1 4.2 35.5 1 8.8 32.2 28.5 81.2ef 30.8 18.3' 18.OcJ 

4.9 1 3.4 35.3 1 9.0 31.8 27.9 82.4 30.5 18.3' 17.gg 

51.3 73.5 45.5 75.1 56.5 37.4 19.1 42.0 44.4 64.5 

57.3f 210.1e 53.3 77.5 55.6f 42.3 19.0 41.1 43.9 69.0 

57.5e 209.4 53.7 77.5 56.3e 42.3 19.1 41.2 43.9 69.3 

6 212.9 42.3 52.6 14.9 14.4 35.3 19.1 31.9 27.9 82.4 30.6 18.3f 17.gf 

13 
C NMR shifts of sugar carbons 

1' 2' 3' 4' 5' OMe 

lb 109.4 80.8 89.0 83.6 68.4 57.6 

2 109.7 81.1 88.8 84.0 63.2 57.6 

3c 106.1 81.5 86.3 80.2 64.0 58.2 

qd 106.2 91.3 86.8 83.4f 73.5 

a 13 
C signals of C-3, C-4, C-6, C-7, C-14, C-15, C-18, C-19, C-21, C-24, C-26, 

C-27 and C-I'-C-5" for 2 and C-I"-C-5' for 3 were assigned using 
1 
H single-frequ- 

ency off-resonance decoupling. 
b 

Measured at 333OK. ' Measured in CDC13,The reso- 

nances of the acethoxy-carbon atoms are &20.8(x2), 21.1, 21.2, 21.4.d The resona- 

nces of the methoxy-carbon atoms are 656.1(x3), 57.5, 57.8, 59.7. 
efgh Assignments may be reversed. 

The downfield position for C-5' signal in the spectrum of 1 (68.4 ppm),ca. 5 

ppm shifted relative to 2, indicated the location of the sulfate group at C-5 In 

the monosaccharide. 

A set of artefact sapogenols produced by acid hydrolysis of 1 prevented esta- 

bllshlng of the genuine aglycone structure. Its structure was determined using 

high-temperature catalytic reductlon6, others chemical transformations and analy- 
1 
H and I3 sing C NMR spectra of 1 and its derivatives. It was concluded that agly- 

cone has a cholestane skeleton after ldentiflcation of 5d-cholestane(glc,glc-ms) 

as a product of the glycoside treatment over Pd/CaC03 catalyst at 330°C in hydro- 

gen atmosphere 

A comparison of 
1 
H and I3 C NMR spectra for 1,2, pentaacetate (3), hexa-o-met- 
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Table II. 250 MHz 'H NMR (py-d5) data of 2,3,5 and 6 in S(TMS=O) 

2 3a 5 6 2 3 

H-3 4.01m 4.67m 3.90m H-l' 5.54d 5.02s 

H-6 4.37td 4.95m H-2' 4.76dd 5.04d 

H-15 4.80td 5.00m H-3' 4.24dd 3.68dd 

H-24 3.57m 3.31m 3.60m 3.60m H-4' 4.7lddd 4.20m 

H-7a 2.20dd 1.43dd 2.88d 2.77d H-5' 4.29Add 4.20mb 

H-7e 3.41dd 1.95dd 4.04d 4.02d H-5" 4.19Bdd 4.30mb 

H-14 1.72d 1.56d 2.28s 2.27s OMe 3.52s 3.40s 

CH3-18 1.301s 0.975s 1.270s 1.260s OAc 1.965s 

CH3-19 1.436s 1.073s 1.385s 1.314s 2.015s 

CH3-21 1.030d 0.900d 1.050d 1.060d 2.035s 

CH3-26 0.920d 0.870d 0.920d 0.930d 2.095s 

CH3-27 0.920d 0.880d 0.920d 0.930d 2.100s 

aMeasured rn CDC13. 
b 
Assrgnments may be reversed. 

Table III. Chemical shafts (ppm) and the couplrng constants (Hz) 
for some protons of 2 

protons J protons J protons J 

ri-4a 1.86td 3,4a 10.6 6,7a IO-7 16,16' 13.c 

H-4e 3.13dm 3,4e 4.6 6,7e 3.8 16,17 8.6 

H-5a 1.55td 4a,4e 12.5 7a,7e 73.7 16",17 9.3 

H-16 2.24Addd 4a,5 12.6 14,15 9.8 24,25 4.8 

H-16" 2.14Bdt 4e,5 2.7 15,16 13.6 26,25 6.6 

H-25 1.90m 

H-17 1.57m 

hylderrvatrve(4)showed the 

xyl groups In the algycone 

5,6 10.5 15,16' 9.3 

presence three secondary and one tertrary free hydro- 

morety and also one secondary hydroxyl group connected 

wrth the monosaccharrde resrdue (table 1,II). A comparison of 'H NMR spectra for 2, 

trrketone(5) (oxrdatron Of 2 with Cr03/C5H5N) and diketone(6) (oxldatlon of 2 wrth 

CrO$H3COOH) and assrgnment of monosaccharide srgnals(table II) allowed us to find 

a single-proton multrplet at 3.57 ppm,assoclated with hydra-ymethrne group(24-CE-OH) 

which 1s the site of glycosidation. The proton difference sprn decouplrng experLments 

drsplayed a srngle-proton multiplet H-25(1,90 ppm),producing a doublet at irradla- 

tron of protons CH3-26 and CH3-27 and a septet at lrradratlon of H-24. 

Drfference sprn decoupling and double resonance technrques established deta7ls 

of t+io fragments(A and B)rn the structure 2. Correspondrng chemical shifts and coup- 

ling constantsare presented in the tables II and III. 
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From these data we determrned 3R, 6~4 , 80 and 15;X-tetrahydroxy oxrdatron 

pattern in 1. 

The proposed structure of 1 was confirmed by the following addrtronal data. 
1 I. Signals of CH3-19 and CH3-18 protons were downfield shifted in H NMR 

spectra of 3 
7 , while C-6, C-II, C-15 rn the 13 

C NMR spectrum of 2 were upfreld 

shifted relative to the spectra of 30, 6d-droxy and 15 d -oxycholestanes8, 

thus locating the tertiary hydroxyl functron at C-8. 

2. We have analysed acceptable conformations of the ring D wrth the substr- 

tuent at C-15 and have calculated vrcrnal coupling constants for them using da- 

ta' to find correspondrng dihedral angles. A close agreement with the experimen- 

tally obtained constants was found for l3T 
14 and 

13V conformations with 15d-OH 

Our couplrng constants corresponded well to recently obtained IO corrected for 

electroneuatrvrty of the substrtuent at C-15 

3. 15 d - ar;d 6oC- confrquratlons for hvdroxvl groups were confirmed also bv 

difference NOE experiments with 2. At rrradlatron of CH3-18 srqnal (1,301 porn)) 

and CH3-19 signal (1,436 ppm) we revealed only downfield signals for 15-CH-OH 

and 6-CH-OH, - respectively. 

On the basrs of the above accumulated evidence, the total structure of the 

asterosaponin PI was elucidated as 1. 
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