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Abstract-Sixteen triterpenoid saponins, astrasieversianins I-XVI, have been isolated from the methanol extract of the 
roots of Astragalus sieuersiwms. By heterogeneous acidic hydrolysis, all glycosides produced only one common 
aglycone which was identified as the known natural product astramembrangenin or cycloastragenol. On the basis of 
spectral analysis and chemical reactions, the structures of two new triterpenoid glycosides, astrasieversianin IX and XI, 
were assigned as the 3-0-[a+rhamnopyranosyl( 1 + 2)]-(3’-0-acttyl)-~-~xylopyranosylb-O-B_nosideand 
the 3-0-[a+rhamnopyranosyl(l + 2)]-(4’-O-acetyl)-/I-~xylopyranosyl-6-/I-D-xylopyranoside of cycloastragenol. 
Astrasieversianin XV was identified as the 2024epimer (20R,24S) of cyclosieversiside G (20&24R). 

INTRODUCTION 

Astragalus sieversianus Pall is a medicinal plant 
frequently used in Chinese traditional medicine. In the 
preceding communication [l] we have briefly reported 
the chemical investigation of this plant. In this paper we 
wish to describe the isolation of sixteen cycloartane type 
triterpenoid glycosides, astrasieversianins I-XVI and the 
determination of the structures of three of them, as- 
trasieversianins IX (l), XI (2) and XV (3). 

RESULTS AND DISCUSSION 

The crude saponin fractions (A and B) derived from the 
methanol extract of A. sieuertinus were repeatedly chro- 
matographed on alumina and silica gel columns to yield 
astrasieversianins I-XVI. Astrasieversianin IX (1) and XV 
(3) were the major components of this plant, and 3 was 
demonstrated to have significant hypotensive activity [I]. 

Heterogeneous acidic hydrolysis of the mixture of 
astrasieversianins I-XVI yielded compound 4 as their 
common aglycone. The fact that the spectral data and 
physical properties of 4 and its 0-acetyl derivatives (5,6 
and 7) were in good agreement with those of astramem- 
brangenin and its corresponding derivatives led us to 
consider that 4 had to be identical with astramembran- 
genin which was isolated previously from A. men&a- 
naceus [2]. It is of interest to note that the absolute 
configuration at C-20 and C-24 of 4 is contrary to that of 
cyclosieversigenin (48) isolated from the same species of 
the plant grown in Russia [3]. 

In order to contirm the stereochemistry of the side 
chain of 4, the triacetate 6 of compound 4 was converted 
to the y-lactone 8 by oxidation with CrGz-acetic acid. The 
fact that the CD curve of 8 was consistent with that of the 

l Part 2 in the series The Chemical Inve&ption of ,4strqpz/us 
sieoersirmus Pall”. For part 1 see ref. [l]. 
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authentic sample obtained from astramembrangenin 
(20R,24S), the structure of which had been established by 
X-ray crystallographic analysis 143, revealed that C-20 of 
8 should have the ZOR-configuration. 

The ‘H NMR spectra of 6 and the authentic sample 
obtained from astramembrangenin were measured with 
six different concentrations of Eu(fod)z by Lavie’s 
method [S, 61. The similar induced chemical shifts (A@ of 
both compounds showed that C-24 of 6 possessed the S- 
configuration. Since 4 has been converted to 6 and 8, so it 
also has the same 20R.24S-configuration. 

Acidic hydrolysis of 3 yielded 4 as the aglycone and 
xylose and rhamnose as the sugar components. The 
13C NMR spectrum of 3 showed forty-six carbon signals. 
Thirty signals were accounted for by the aglycone moiety, 
the remaining sixteen signals were attributed to two xylose 
and one rhamnose moieties. FDMS of 3 exhibited a quasi- 
molecular ion peak and a molecular ion peak at m/z 924 
and 900. Thus, 3 might be considered to be a triglycoside 
of 4 with the molecular formula of Cb6H,60,,. This was 
further supported by the fact that the ‘H NMR spectrum 
of the permethylate 9 of 3 showed ten O-methyl signals at 
63.16-3.60. 

A comparison of the “C NMR spectrum of 3 with that 
of 4 showed that the chemical shifts at C-3 and C-6 of 3 
were displaced downfield, respectively, by 9.3 and 
10.1 ppm (Table l), which may be attributed to the 3-O-p 
and 6-O-D-xylopyranosyl moieties. In addition, meth- 
anolysis of 9 afforded methyl 2,3,4-tri-O-methyl-D 
xylopyranoside, methyl 3,4di-O-methyl-bxylo- 
pyranoside and methyl 2,3.4-tri-O-methyl-t,-rhamno- 
pyranoside. It was reported [7] that the chemical shifts of 
the anomeric carbon of the terminal 3-O-m and ~-O-D- 
xylopyranosyl moieties appeared at 6107.3 and 105.3, 
respectively. The uptield shift (Table 1) of C-l’ of 3 
indicated that t_-rhamnose unit was attached to the C-2’ of 
the 3-O-~xylopyranosyl moiety. 

On the basis of the chemical shifts (Table 1) of the 
anomeric carbon and the coupling constants (Ji.,z. 
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OR 
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1 R’ = Ac, R’ = R = H 

2 R’=R=H, R’=Ac 
3 R’=Ra=R=H 

9 RI = Ra = R = Me 

OR 

OR2 

RO AcO 

‘, R=R’=R’=H 8 
5 R=Ac, R’=R*=H 

6 R=R1=Ac.R2=H 

7 R = R’ = R’ = AC 

= 7 Hx, J, - 2se = 1.4 Hz, Jt-., 1W = 7 Hz) of the anomeric 
proton of 3, the two xylopyranosyl moieties were j?- 
orientated [8,9], and the rhamnopyranosyl moiety was a- 
orientated [lo, 111. 

Based on the above results, compound 3 was es- 
tablished as the 2024epimer (20RJ4S) of cyclosiever- 
sioside G (20S,24R) [12]. Alkaline hydrolysis of 1 and 2 
yielded 3 as a common deacetylation product. In the 
‘H NMR spectra of 1 and 2, the signals of acetoxy groups 
appeared at 6 1.98 and 1.90, respectively. The FDMS of 1 
and 2 exhibited a quasi-molecular ion peak at 965 [M 
+ Na]+ and 966 [M + Na + H] l , reapeetively. These 
data indicated that 1 and 2 were mono-O-a&y1 derivat- 
ives of 3. A careful comparison of the “C NMR data of 1, 
2, 3 (Table 1) and the related 0-acetyl-glycosides [7, 131 
revealed that the signals of C-3’ of 1 and C4’ of 2 
exhibited signiticant acetylation shifts [14, IS], therefore 
the acetoxyl groups of 1 and 2 were attached to C-3’ and 
C-4’ of the 3-0-xylopyranosyl moiety, respectively. The 
structures of aatrasieveraianins IX and XI were elucidated 
therefore aa 1 and 2, respectively. 

EXPERIMENTAL 

All mps were determined on a MEL-TEMP apparatus and are 
uncmr. Roth ‘H and “C NMR spectra [a(ppm), J (Hz)] were 
obtained on a Varian XL 200 spectrometer. TMS was used as an 
internal standard for ‘H NMR (200 MHz), C,D,N was used as 
secondary reference standard for “CNMR (SO.3 MHz), and 
then “C NMR data were converted to the TMS scale. FDMS 
and EIMS were determined on Hitachi M-80 and Finmgan 4021 
instrumenta, respectively. IR spectra were recorded on a 
Shimadau IR-440 speetrophotometcr. GLC was performed on a 
CC-100 chromatograph with FID and a stainless steel column 
packed with 102 white support material impregnated with 10% 
PEG. The column temp. was 126” and the N, carrier gas was at 
26 ml/mm. The CD spectra were measured on a JASCO-500 C 
spectropolarimeter. The spots for TLC or PC were detected by 
spraying with the following reagents; a soln of vaniIIin (3 g) and 
cone. HsSO. (3 ml) in 95 y0 EtOH (100 ml); 1 y0 ct(SO,)s soln in 
10% H,SO,; 1 %aniline hydrogenphthaIatesolnin70% EtOH; 
H,O (for prep. TLC of glyeoside). 

Plant material. The roots of Astragahs sieversianus were 







Cycloattanc saponins from htrqqalw hoershnw 1441 

Abdullaev. N. D. and Abubakirov. N. K. (1983) Chum. NCU. 15. Yamwaki, K., Kasai, R., Masaki, Y., Okiluua, hf., Tanaka, 

con&s 19,296. 0.. Ohio, H., Takahi, S., Yam&i, M.. Masuda, K., Nooaka, 

13. Kitagnwa, I., Wang H. K., Saito, M. and Yoshikaw~ M. G., Tsuboi, M. and Nisbioka, I. (1977) Tetrakedron Letters 

(1983) Chem. Pkarm. Bull. 31, 698. 1231. 

14. lshii, H., Sea, S., Tori, K., Tozyo,T. and Yosbimura, Y. (1977) 16. Hakomori, S. (1964) J. Biochem. (Tokyo) 55,205. 

Tetrahedron Letters 1227. 


