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Astragaloside |, Il and Isoastragaloside | from the Roots of
Astragalus membranaceus
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Abstract — Three compounds were isolated from the roots of Astragalus membranaceus (Legu-
minosae). On the basis of spectroscopic evidences, the structures were characterized as 3-0-3-D-
xylopyranosyl-(2',3'-O-diacetyl)-6-0-B-D-glucopyranosyl-3B,6¢, 163,25-tetrahydroxy-20(R),24(S)-
epoxy-cycloartane(Astragaloside I), 3-O-B-D-xylopyranosyl-(2'-O-acetyD)-6-O-3-D-glucopyranosyl-
3B,60,,168,25-tetrahydroxy-20(R),24(S)-epoxy-cycloartane(Astragaloside II), 3-O-B-D-xylopyrano-
syl-(2',4"-O-diacetyl)-6-0-B-D-glucopyranosyl-3p,60,168,25-tetrahydroxy-20(R),24(S)-epoxy-
cycloartane(Isoastragaloside I). Full data of NMR including HMBC and 1D-TOCSY experiment of
these compounds were reported for the first time.

Key words — Astragalus membranaceus; Leguminosae; astragaloside I, astragaloside II, isoas-

tragaloside I, HMBC; selective 1D-TOCSY.
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Zgko)star e, FEHE 96-0-0001).

7171 % A9 —Column chromatography- silica
gek Kiesel gel 60(9385, Merck, Germany)S, Rp,,
silica gel preparative TLC(1.05717, Merck, Ger-
many)2} normal silica gel preparative TLC(15423,
Merck, Germany) ¥ 15 #7180& ARE-s15tt.

U — 317)#a] 80% EtOHFEE<9 EtOAcES9]
UR(40 @) silica gel column chromatography (CH
CL:MeOH:H,0=8:5:2)51] 4711¢] fraction® & Z4-g]3}
SAtHAl—4). fraction A1(20g)e “hA] CHCL: MeOH
85:15), EtOAc: Me,CO :H,0@3:12; 10:6:2), Et
0Ac:EtOH:H,0(10:0.8:1.8; 10:1.2:1.8) 5] =702
AW silica gel column chromatography$t &, v}
A eto 2 Rp,, silica gel preparative TLC(MeOH:
H,0=8:2)E astragaloside [(3.5mg, white pulver)
£ E2)3193, silica gel preparative TLC(EtOAc:
MeOH:H,0=8:1:2)Z astragaloside II(18.8 mg, yel-
low pulver), isoastragaloside 1(9.6 mg, yellow pul-
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verys 747} #-28kae).

Astragaloside I(A) - 'H-NMR(500MHz, C.D,N):
1.20-1.30, 1.40-1.60(each m, Hla, 1b), 1.85-1.95,
2.20-2.15(each m, H-2a, 2b), 3.38-3.42(dd, 4.2, 11.8
Hz, H-3), 1.85-1.95(d, 8.9, H-5), 3.75-3.82(ddd, 3.3,
8.8, 8.8Hz, H-6), 2.30-2.40, 1.80-1.90(each m, H-
7a, 7h), 1.90-2.00(m, H-8), 1.55-1.60, 1.75-1.85
(each m, H-1la, 11b), 1.50-1.70(m, H-12), 2.30-
240, 1.80-1.90(each m, H15a, 15b), 4.98-5.10(ddd,
6.6, 7.9, 79Hz, H-16), 2.53-2.54(d, 7.7Hz, H-17),
1.43(s, H-18), 0.20-0.23(d, 4.2Hz, H-19a), 0.56-0.58
(d, 4.2Hz, H-19b), 1.20-1.40(s, H-21), 3.10-3.20 (q,
10.8Hz, H-22a), 1.60-1.75(m, H-22b), 2.30-2.50,
2.10-2.20(each m, H-23a, 23b), 3.85-3.90(dd, 54,
8.8Hz, H-24), 1.20-140(s, H-26), 1.59(s, H-27), 0.95
(s, H-28), 1.79(s, H-29), 1.20-1.40(s, H-30), 4.80-
4.83(d, 7.8Hz, H1"), 5.42-547(dd, 7.8, 9.8Hz, H,),
5.62-5.70(, 9.7Hz, H-3"), 4.15-4.26(m, H-4), 3.60-
3.70(t, 11.0Hz, H-5%), 4.28-4.32(dd, 5.4, 11.0Hz, H-
5h), 2.056(s, 2-COCH,), 1.96(s, 3-COCH,), 4.904.95
(d, 7.8Hz, H1", 4.00-4.07(dd, 74, 9.8Hz, H-2"), 4.15
4.26(m, H-3"), 4.15-4.26(m, H-4"), 3.85-3.95(m, H5"),
4.46-4.50(dd, 2.0, 11.7Hz, H6"a), 4.33-4.40 (dd, 54,
11.4Hz, H-6b", 5.75, 6.00, 6.45, 6.80, 7.00, 7.45(7X
OH, disappear after D,0 addition); “C-NMR (125
MHz, C.D.N): 6 30.02(C-1) 27.76(C-2), 87.22 (C-
3), 40.21(C-4), 50.46(C-5), 77.21(C-6), 32.84(C-7),
43.95(C-8), 20.90(C-9), 26.95(C-10), 26.19(C-11),
31.40(C-12), 43.08(C-13), 44.24(C-14), 44.36(C-15),
71.39(C-16), 56.28(C-17), 19.2(C-18), 27.17(C-19),
85.26 (C-20), 26.57(C-21), 32.94(C-22), 24.47(C-23),
79.73(C-24), 69.26 (C-25), 26.32(C-26), 26.17(C-27),
17.91(C-28), 26.32(C-29), 14.53(C-30), 102.03(C-1),
71.13(C-2), 74.86(C-3), 66.831(C-4), 64.71(C-5), 167.85
(2-COCH,), 18.81(2',3'-COCH,), 168.49(3'-COCH,),
103.22(C-1", 73.61(C-2"), 77.31(C-3"), 69.95(C-4"),
76.13(C-5"), 61.15(C-6"): positive FAB-MS (matrix:
m-NBA); 891[M+Na]".

All signals were assigned on the basis of 1D,
2D-nmr data including HMBC and 1D-TOCSY ex-
periments.

Astragaloside [I(B) - 'H-NMR(G00MHz, C.D.N):
o 1.50-1.60, 1.18-1.28(each m, H-la, 1b), 2.25-2.35,
1.87-2.00(each m, H-2a, 2b), 3.40-3.43(dd, 4.7, 114
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Hz, H-3), 1.85-1.95(m, H-5), 3.75-3.80(ddd, 3.8, 9.5,
9.5Hz, H-6), 2.30-2.50, 1.54-1.70, (each m, H-7a,
7b), 1.90-2.00(m, H-8), 1.75-1.90, 1.20-1.30(each m,
H-11a, 11b), 1.54-1.70(m, H-12), 2.30-2.50, 1.75-
1.85 (each m, H15a, 15b), 5.00-5.10(overlapped with
H,0 peak, H-16), 2.52-2.53(d, 7.7Hz, H-17), 1.40
(s, H-18), 0.18-0.20(d, 4.4Hz, H-19a), 0.50-0.60 (d,
44Hz, H-19b), 1.20-140(s, H-21), 3.10-3.17, 1.54-
1.70(each m, H-22a, 22b), 2.30-2.40, 2.00-2.05(each
m, H-23a, 23b), 3.87-3.90(dd, 5.5, 9.0Hz, H-24),
1.20-1.40(s, H-26), 1.59(s, H-27), 0.94(s, H-28), 1.83
(s, H-29), 1.20-140(s, H-30), 4.80-4.82(d, 8.0Hz,
H1), 5.56-5.60(dd, 82, 9.2Hz, H2), 4.15-4.18(t, 9.2
Hz, H-3), 4.15-4.25(m, H-4), 3.64-3.69(t, 11.0Hz,
H-5'2), 4.30-4.33(dd, 5.3, 11.0Hz, H-5D), 2.04(s, CO
CH,), 4.92-495(d, 7.8Hz, H1"), 4.05-4.10(dd, 53,
11.0Hz, H-2"), 4.15-4.25(m, H-3"), 4.15-4.25(m, H-
4", 3.90-3.95(m, H5"), 4.48-4.50(dd, 1.5, 10.9Hz,
Hé6"a), 4.30-4.33(m, H-6"n), 5.79, 6.15, 6.52, 6.85,
7.10, 7.43, 7.50(8XOH, disappear after D,0O addi-
tion); “C-NMR(125MHz, C,D,N): & 31.73(C-1) 29.
33 (C-2), 88.58(C-3), 41.95(C4), 52.19(C-5), 78.89
(C-6), 34.49(C-7), 45.52(C-8), 22.61 (C-9), 28.68
(C-10), 25.80(C-11), 33.05(C-12), 44.73(C-13), 45.90
(C-14), 45.97(C-15), 73.06(C-16), 57.91(C-17), 20.85
(C-18), 28.62(C-19), 86.93(C-20), 28.25(C-21), 34.58
(C-22), 26.16(C-23), 81.37(C-24), 70.95(C-25), 26.75
(C-26), 27.88(C-27), 19.55(C-28), 28.00(C-29), 16.25
(C-30), 104.43(C-1", 75.32(C-2"), 75.95(C-3), 71.02
(C-4Y, 66.80(C-5", 169.99(COCH,), 20.92 (COCH,),
104.93(C-1", 75.32(C-2"), 78.84(C-3", 71.57(C-4",
77.85(C-5", 62.78(C-6"); positive FAB-MS(matrix:
m-NBA): 849[M+Na]*(58%), 827M+H]"; IRKBr):
3400, 1040(0H), 2900, 1730, 1250, 1050(CO), 1238
(COCH,

Isoastragaloside C) - "H-NMR(00MHz, C.DN):
8 1.50-1.70, 1.10-1.25 (each m, H-la, 1b), 2.10-
2.13, 1.80-1.90(each m, H-2a, 2b), 3.30-3.40(dd, 4.4,
11.6, H-3), 1.80-2.00(m, H-5), 3.70-3.80(m, H-6),
2.20-2.40, 1.80-1.90(each m, H-7a, 7b), 1.85-2.00
(m, H-8), 1.85-1.90, 1.20-1.40(each m, H-1la, 11b),
1.50-1.70(m, H-12), 2.20-2.40, 1.75-1.90(each m,
H15a, 15b), 4.90-5.30(overlapped with H,O peak,
H-16), 2.50-2.60(d, 7.8Hz, H-17), 1.40-1.50(s, H-
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18), 0.15-0.25(d, 4.4Hz, H-19a), 0.50-0.65(d, 4.4Hz,
H-19b), 1.25-1.35(s, H-21), 3.10-3.17, 1.60-1.70 (each
m, H-22a, 22b), 2.20-2.40, 2.00-2.10(each m, H-23a,
23b), 3.84-3.90(dd, 5.4, 8.9Hz, H-24), 1.25-1.35(s,
H-26), 1.59(s, H-27), 0.85-1.00(s, H-28), 1.80-1.90
(s, H-29), 1.30-1.40(s, H-30), 4.80-4.83(d, 7.8Hz, H1",
5.50-5.65(dd, 7.8, 9.5Hz, H2), 4.25-4.35(m, H-3),
5.30-5.45(ddd, 5.4, 9.5, 9.7Hz, H-4"), 4.50-4.60(dd,
54, 11.0Hz, H-5%a), 3.50-3.60 (t, 11.0Hz, H-5h),
1.90-2.00(s, COCH,), 2.00-2.10 (s, COCH,), 4.90-
4.95(d, 7.7Hz, H1"), 4.00-4.10 (m, H-2"), 4.18-4.25
(m, H-3"), 4.18-4.25(m, H-4"), 3.90-4.00(m, H5"),
4.50-4.60(dd, 1.5, 11.3Hz, H6"), 4.25-4.40(m, H-
6"b), 5.79, 6.15, 6.52, 6.85 7.10, 743, 7.50(8X
OH, disappear after D,0 addition); “C-NMR(125
MHz, CDN): 6 32.00,(C-1) 29.84(C-2), 89.06(C-3),
42.25(C-4), 52.47(C-5), 79.21(C-6), 3491 (C-7), 45.90
(C-8), 20.80(C-9), 2892(C-10), 26.13 (C-11), 33.30
(C-12), 42.25(C-13), 45.05(C-14), 46.22(C-15), 73.39
(C-16), 58.25(C-17), 21.10(C-18), 29.04(C-19), 87.26
(C-20), 28.56(C-21), 34.90(C-22), 26.49(C-23), 81.69
(C-24), 71.28(C-25), 27.09(C-26), 28.22(C-27), 19.89
(C-28), 28.32(C-29), 16.52(C-30), 104.21(C-1), 75.64
(C-2), 72.62(C-3), 72.78(C4), 63.09(C-5), 169.96
(COCH,), 20.76 (COCH,), 17042(COCH,), 21.17
(COCH,), 105.25(C-1"), 75.36(C-2"), 79.32 (C-3"),

Kor. J. Pharmacogn.

71.90(C-4", 78.20(C-5"), 63.08(C-6"); positive FAB-
MS(matrix : m-NBA): 869[M-+H]", 891[M+Na]";
HMBC(125MHz, C,D.N): Table 1, Figured=2.

All signals were assigned on the basis of 'H-'H

cosy, HMQC, DEPT, and the correlation of HMBC.

4 3

A 8389 NMR spectrumelld zHzh 7719] ter-
tiary methyl group® $71¢] anomeric AL R
109 cyclopropane-ring methylene groupE2] peak
Eo] Vet AL E81A cycloartane glycoside 7l
298 528 4 AU 283 acetoxyl group
SAE Agk C7F 270 whEe, SjME Be ViYS
<4 £ 9ot 3] 313E A= HMBC(Table 1, Fig-
ure)?} selective 1D-TOCSY spectrum X3t 1D-,
2D-NMR dataZ 31 glucose?t xyloseltAte] F4]
3} 0]5¢] aglyconeclXe] A7 ERAEH. =
8 3.50 ppm-6 4.70 ppm Alololl = F7He] FEAL peak
Eo] 23o] HoJglo} selective 1D-TOCSY experi-
mentZ & 4.80-4.83 ppmel| Vet peak(d, /=7.8Hz)
7} xyloseAke] anomeric F49°] BQ1E 51, o]oiA
H2-H5'9} H2"-H6"e] &3 chemical shift -4{°]
7Fs81%th. HMBC data(Table 1, Figure)® E3h,
aglycone 3 447} xylose®A+e] anomeric ¥4}
correlation=) 1.2, 5 1" 40 4.80-4.83)9) ag-

Table 1. 'H-"*C Long Range Correlations of Compound A, B and C from HMBC Spectra(C,D,N, 125MHz)

Compound A Compound B Compound C

H C H C H C HC| H C H C
3 1 3 2,3Ac,4'l 3 30,1 1"6| 5 6 5 4
5 4,6 3'Ac  3Ac 5 19,30 7 6 1" 6
15 16 4 3 160H 15, 16 15 14, 16 3" 2" 4"
16 13,14 5' 3,4 17  13,16,18,22 16 13,15

16 OH 14 1" 6, 3" 18 13, 14, 17 160H 15
17 12,13,16, 20,22 2" 1" 21 20, 22 17 12,14, 16, 18, 20, 22
18 12, 13,17 4" 3" 22 20 18 12,13, 14, 17, 27
19 5 24 25 21 13,17, 20,22
21 17, 20, 22 250H 24, 25,26 23 21
24 25 26 24,25 250H 24, 25, 26, 27
26 24,25 27 24,25, 26 26 24,25
27 24,25 29 3,4,30 27 24, 25, 26
28 13,14 30 3,4 28 14,15
29 3,4,5 1 3 29 3,4,5,30
30 3,4,5 2' 1,3 30 3,4,5
1 3 2'Ac 2'Ac 1 3
2' 1,2'Ac, 3' 3 2,4 2'Ac 2'Ac

2'Ac 2'Ac 5 1,3, 4 4'Ac 4'Ac

Ac meams COCH,
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Compound C
Fig. 1. Structures and Correlations of HMBC of Compound A, B, C.

lycone 3¥ 49} 5™ Bh4v) correlation®@o] E01E]
3L, glucose2] anomeric =48 4.90-4.95)7} agly-
cone?] 6 BA8} correlation®E E¢l HITH(Table
1, Figure). ©]2#] aglycon 3%l xylose®-A}7}, 64
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MS spe 5 TR o)9o] Al sl
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mb o] BFFEEC) 1D-TOCSY 2 HMBC experi-
ment dataE X33 NMR full data= *S08 B
Het

o #

719l 80% EtOHFZEES] EtOACEEAA 3-0-B-
D-xylopyranosyl-(2',3-O-diacetyl)-6-O-3-D-glucopyra-
nosyl-3f3,60,163,25-tetrahydroxy-20(R),24(S)-epoxy-
cycloartane(astragaloside I), 3-O-B-D-xylopyranosyl-
(2"-0-acetyl)-6-0-B-D-glucopyranosyl-3p3,60.,16(3,25-
tetrahydroxy-20(R),24(S)-epoxy-cycloartane(astraga-
loside L), 3-O-B-D-xylopyranosyl-(2',4-O-diacetyl)-6-
0-B-D-glucopyranosyl-3B,60,16B, 25-tetrahydroxy-
20(R),24(S)-epoxy-cycloartane(isoastragaloside I) 3
Z2] RIEES B39t 1D-TOC SY ¥ HMBC
experiment data® ¥3$+ NMR full data= *=2
2 BRad.
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