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Abstract--Based on spectroscopic analysis and chemical degradations, the structures of the five new glycosides, 
astrasieversianins I, III, V, XII and XIII were assigned as the 3-O-(2’,3’,4’-tri-O-acetyl)-/I-D-xylopyranoside, 3-0-(2’.4’,- 
di-O-acetyl)-j?-Dxylopyranoside, 3-0-(3’-O-acetyl~~-~xylopyranosyl-6-O-~-~xylopyranoside, 3-O-[a-L-rhamno- 
pyranosyl (1~2)]-(3’-O-acetylt~-~xylopyranosyl-6-O-~-~glucopyranoside and 3-O-[a-L-rhamnopyranosyl (l-+2)]- 
(4’-0-acetyl)-j?-bxylopyranosyl-6-0-B-D-gnoside of astramembrangenin, respectively. Astrasieversianins II. 
VI, X and XVI were established as 20,24-epimers ofcyclosieversiosides A, C. E and H respectively. Astrasieversianins IV, 
VII, VIII and XIV were identified as known naturally occurring triterpenoid glycosides. 

INTRODUCTION 

In the preceding paper [ 11, we described the isolation of 
sixteen triterpenoid glycosides from the root of 
A. sieuersianus Pall and the structural elucidation of three 
of them as well as the common aglycone (1) of sixteen 
glycosides. This paper reports the structural determi- 
nation of the remaining thirteen glycosides, astrasiever- 
sianins l(2), II (3), III (4), V (5), VI (a), X (7), IV (8), VII (9), 
VIII (IO), XIV (ll), XII (12), XIII (13) and XVI (14), 
isolated from the same plant. Astrasieversianins IV (8), VI 
(a), XIII (13) and XVI (14) which are the more abundant 
constituents of this plant, have been demonstrated to 
possess significant antihypertension activity [2]. 

RESULTS AND DlSCUSSlON 

Astrasieuersiunin X (7) and its O-acetyl glycosides (2-6) 

The IR spectra of 2-6 showed not only a hydroxy 
absorption band but also an ester carbonyl absorption 
band. The treatment of 2-6 with 1% KOH-MeOH 
afforded their parent glycoside 7. In their FDMS com- 
pounds 2, 3.4, 5 and 6 exhibited molecular ion or quasi- 
molecularion peaksatm/z881 [M + HI+,839 [M + HI+, 
838 [Ml’ 820 [M+Na+H]+ and 797 [MfH]+, 
respectively. In their ‘H NMR spectm, tbe methyl signals 
of acetoxy groups were observed at 62.04,2.05 and 2.08 
for 2, at 2.04 and 2.06 for 3, at 1.97 and 2.00 for 4, at 1.99 
for 5 and at 1.97 for 6. The above mentioned spectroscopic 
and chemical data indicated that 2-6 were all O-acetyl- 
derivatives of 7, therefore we initiated the structural 
determination of 7. 

corresponding to [M + Na]‘, [M + H]+ and [M]+ at 
m/z 777, 755 and 754, respectively. Compound 7 was 
composed of I as aglycone [l] and D-xylose as the only 
sugar component. On methanolysis of the permethylate 
(8) of 7, merely methyl 2,3.4,-tri-O-methyl-D- 
xylopyranoside was identified as the methylated monosac- 
charide. The above mentioned results revealed that 7 was a 
didesmoside containing two D-xylose moieties. This is 
also supported by the fact that the ‘H NMR spectrum of 8 
displayed eight methoxy signals at 63.13-3.62. The 
13CNMR spectrum of 7, in comparison with that of I, 
exhibited significant glycosidation shifts [3] on the C-3 
and C-6 signals of 7 (Table 1, Ah,., = + 10.0, A6,, = 
+ 10.4). Consequently, two xylose residues should be 
attached to the hydroxy groups at C-3 and C-6 of 7. Based 
upon the 13CNMR chemical shifts (Table 1, 6,_, 
= 107.4, 6c.,- = 105.5) of the anomeric carbons of 7 and 
the coupling constants (J I.2 = 7 Hz, J ,.,2’ = 7 Hz) of the 
anomeric protons of 8, the configuration of C-l’ and C-l” 
of 7 was revealed as fi [3,4]. As described above, 
astrasieversianin X is represented as 7 which is the 20,24- 
epimer of cyclosieversioside E [S]. 

The locations of the acetoxy groups in the xylo- 
pyranosyl moieties of 2, 3,4,5 and 6 were ascertained by 
means of a careful comparison of their “C NMR data 
with those of 1, 7 and the related glycosides [6, 71. As 
shown in Table 1, remarkable acetylation shifts [8,9] 
appeared at the signals due to C-2’, C-3’ and C-4’ of 2, C-2 
and C-3’ of 3, C-2’ and C-4’ of 4, C-3’ of 5 and C-2’ of 6. 
Accordingly, the structure of five 0-acetylglycosides, 
astrasieversianins I, II, III. V and VI were established as 2, 
3, 4, 5 and 6, respectively. 

The IR spectrum of 7 showed strong hydroxy absorp 
tion (3350 cm-‘) and the FDMS of 7 exhibited ion peaks 

Astrasieuersianin XIY (11) and its O-acelyl gfycosides 
(s-10) 

l Part 3 in the scriar ‘The Chemical Investigation of Astrcrgrrlus It was known that 11 contained 1 as aglycone [l]. An 
siecersiunw Pall”. For part 2 jet ref. [l]. examination of the physical and chemical data of 11 and 

tTo whom correspondence should be addressed. its permethylate (16) proved that 11 was in agreement in 
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all respects with naturally occurring astramembrannin I 
[lo] or astragaloside IV [7]. 

The conclusion that the structures of 8,9 and 10 were 
identical with those of astragaloside I, isoastragaloside 
and astragaloside I1 [7], respectively, was drawn from the 
following facts. (a) Treatment of 8, 9 and 10 with 1% 
KOH-MeOH yielded 11 as the common parent glyco- 
side; (b) ‘HNMR spectra and FDMS of 8, 9 and 10 
indicated that 8 had two acetoxyl groups, whereas 9 and 
10 had only one acetoxyl group, respectively; (c) the 
notable acetylation shifts [S, 93 were observed for the 
signals due to C-2’ and C-3’ of 2. C-3’ of 3 and C-2’ of 4. 

Astrasiewrsianin XVI (14) and its O-acetyl glycosides (12 
and 13). 

The IR spectrum of 14showed the presence of hydroxyl 
absorption (3460, 3280 cm-‘) and its FDMS exhibited 
the quasi-molecular ion and molecular ion peaks at m/z 
954 [M+Na+H]+ and 930 [Ml+. Compound 14 
contained 1 as aglycone [ 11, and D-xylose, ~-glucose and 
L-rhamnose as sugar residues. The above experimental 
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R3 = AC: R’ = R4 = R = ,, 

AC, RI = R3 = R’ = R = H 
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R’ 1 R3 = R4 = R = H 

R’ = AC, R’ = R = H, R* = CHIOH 
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Ac,R’=R3=R=H,R4=CH10H 

R’ = R3 = R = H. R’ = CH,OH 

Rha 1, R’ = AC, R’ = R = H. R4 = CHIOH 

Rha 1, R3 = AC, R’ = R = H, R* = CHoOH 

Rha 1, Rs = R3 = R = H. R’ = CHIOH 
R’ = R3 = R = “e, R4 = H 

R’ = R’ = R = Me, R* = CH,OMe 

Rha 2. Ra = R3 = R = Me, R4 = CHaOMe 

results indicated the 14 was a triglycoside with molecular 
formula C,,H,sO,s. The “CNMR spectrum of 14 
showed the presence of three anomeric carbon signals at 
d 105.7.105.4 and 101.9. The latter corresponded with the 
a-anomeric carbon of an L-rhamnose moiety [ 111, the rest 
were in good agreement with the /I-anomeric carbons of 
D-xylose and ~-glucose moieties [3]. 

A comparison of the i3CNMR spectrum of 14 with 
those of 1 and 11 revealed that C-3 and C-6 of 14 exhibited 
remarkable glycosidation shifts (Table 1) [3]. The per- 
methylate (17) of 14 was subjected to methanolysis to 
alford methyl 2,3,4-tri-O-methyl-t_-rhamnopyranoside. 
methyl 2,3,4,6-tetra-O-methyl-Dglucopyranoside and 
methyl 3,4&i-0-methyl-D-xylopyranoside. The above 
mentioned data suggested that 14 was a didesmosidic 
triglycoside, in which three sugar residues, D-xylose., 
t@ucose and t_-rhamnose, were attached to the hydroxyl 
groups at C-3, C-6 and C-2, respectively. In the ‘H NMR 
spectrum of 17, three anomeric proton signals appeared at 
64.28 (d, J = 7.5 Hz), 4.37 (d, J = 7 Hz) and 5.36 (d, J 
= 1.4 Hz). This further confirmed fl-, /I- and 
a-configurations of the glycosidic linkages for D-xylose, 



Table 1. “CNMR chemical shifts* (6, C5DSN) of a&one (1) and astrasicvershins (2-14) 

carbon 1 7 6 5t 4 3 2 11 8 9t 10 14 12 1st 

3 
6 

16 
20 
24 
25 
xyl-1’ 

2 
3 
4 
5 

xyl- or Gk- 
1” 
2 
3’ 
r 
s 
6 

Rh-1” 
2” 
3 ., 

4”’ 
5 I, 

6 I# 

Me go 

MeCO - 

78.2 88.2 88.6 88.6 88.8 88.9 
68.3 78.7 78.5 78.6 78.6 78.6 
73.4 73.3 73.4 73.4 73.4 13.4 
87.2 87.2 87.3 87.2 87.3 87.3 
81.6 81.6 81.6 81.6 81.6 81.6 
71.2 71.2 71.3 71.3 71.3 71.3 

107.4 104.7 107.3 104.3 103.9 
15.2 76.1: 73.2 75.3$ 73.0$ 
78.6 75.5 79.4$ 12.5 76.7$ 
71.1 71.0 69.3 72.2$ 68.7 
66.8 66.7 66.7 63.0 66.7 

89.0 

78.1 
13.4 
87.3 
81.6 
71.2 

103.4 
72.2: 
72.61 
69.8: 
62.5 

88.5 
79.3 
73.4 
87.2 
81.6 
71.3 

107.6 
15.5 
18.4 
712 
67.0 

89.1 
79.3 
73.4 
87.2 
81.6 
71.3 

104.0 1 
73.02 
76.71 
68.7 
66.6 

89.1 88.9 87.7 88.1 87.9 

79.6 79.3 78.8 78.9 78.4 
73.6 73.4 73.4 13.3 13.3 
87.2 87.2 87.3 87.2 87.2 
81.7 81.7 81.6 81.6 81.5 
71.6 71.4 71.3 71.2 71.2 

107.2 104.7 105.7 105.1 105.0 

73.6 76.1: 79.4 76.0 11.5 

79.61 75.5 18.3 78.5: 74.0 
69.5 71.2 71.5 70.5 73.0: 
67.0 67.0 66.9 66.2 63.1 

105.5 105.7 105.8 105.6 105.7 105.7 
75.4 15.4 75.4 75.3 15.4 15.4 
11.8 11.8 77.7 11.9 77.8 11.9 
71.0 71.3 71.0 71.0 71.0 71.1 
67.0 67.0 67.0 67.0 67.0 67.0 

170.1 lm8 170.5 170.5 1rn2 
169.9 169.8 170.0 

169.6 
20.9 212 20.8 20.8 20.6 

20.6 20.8 20.6 
20.6 

105.5 105.2 105.3 105.2 105.4 105.3 105.3 
15.5 15.5 75.6 75.5 75.7 75.1 75.6 
79.1 79.1 79.6 79.1 78.0 78.0 78.0 
71.1 71.7 72.4 71.8 12.5 71.9 71.9 
78.1 7&l 18.4 18.0 78.0 78.0 78.0 
63.0 63.0 63.4 63.0 632 63.1 622 

101.9 102.3 101.9 
72.0 72.0 71.2 
72.5 724 72.3 
742 73.8 14.3 
69.6 68.9 69.8 
18.8 18.7 18.7 

169.8 170.8 170.1 170.6 170.4 

170.5 

rn.8 21.1 21.2 20.8 20.8 
21.2 

*For the remaining signals of 1 ECC ref. [ 11. Tbc other signals of 2-14 are omitted. 
t “C NMR .qxctra of 5,9 and 13 were recorded on a JEOL JNM-FX 90 Q FT-NMR spectrometer. 

Wgd.5 of carbons bearing an acctoxyl group. 






