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Studies on Astragalosides from Astragalus membranceus(Fisch) Bge
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Abstract Objective: To study astragalosides from A stragalus membranceus (Fisch) Bge. Methods: Chemical constituents were isolated
and purified by repeated column chromatography (silica geland preparative HPLC). Their structures were elucidated on the basis of spectral
data analysis. Results: Seven compounds (1~7) were isolated and their structures were identified by comparison of their spectral data with
literature values as follows: Cyclocanthoside A (1), Isoastragaloside IV (2), Cyclocanthoside E (3),Astragaloside VI (4), Astragaloside Il (5),
Astragaloside VI(6), AstragalosidelV (7). Conclusion: Compounds 1 has been isolated from this plant for the first time.
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2.1 &1 Cyclocanthoside A, FH KA, ESI-

MSm/z625.1 [M+H]* (4> T2t CsHeOs ). 'H NMR
(DMSO—dg, 400 MHz)3:0.24 (1H, br.s, H-19a), 0.42
(1H, br.s, H-19B), 0.86 (3H, s, 30-CH,), 0.90 (3H, s,
29-CH;), 1.00 (3H, s, 27-CHs), 1.04 (3H, s, 21-CH;),
1.07 (3H, s, 18—-CHs), 1.14 (3H, s, 26-CH3), 1.24 (3H,
s, 28—CHs), 4.89 (1H, d, J = 19.32 Hz,H-1");"C-NMR
(DMSO-d,, 100 MHz)5:31.7 (C-1),29.8 (C-2), 87.8
(C-3), 42.1 (C-4), 53.3 (C-5), 67.1 (C-6), 37.8 (C-7),
46.5 (C-8), 21.0 (C-9), 28.7 (C-10), 26.0 (C-11), 32.9
(C-12), 45.2 (C-13), 46.3 (C-14), 48.2 (C-15), 71.0
(C-16), 56.6 (C-17), 18.3 (C-18), 29.5 (C-19), 29.0
(C-20), 18.8 (C-21), 33.0 (C-22), 27.7 (C-23), 77.2
(C-24), 72.2 (C-25), 25.4 (C-26), 26.6 (C-27), 16.4
(C-28), 28.3 (C-29), 20.1 (C-30), 106.5 (C-1"), 74.3
(C-2"),77.2 (C-3"),70.1 (C-4"), 66.0 (C-5").

22 &2 IsoastragalosidelV, HEM K. ESI-
MSm/z801.2 [M+H]* (43 F X CuH»O0u)o 'H NMR
(DMSO—dg, 400 MHz)5:0.24 (1H, br.s, H-19«), 0.44
(1H, br.s, H-19B), 0.89 (3H, s, 30-CH,), 0.90 (3H, s,
29-CH;), 1.14 (3H, s, 27-CHs), 1.16 (3H, s, 21-CH;),
1.21 3H, s, 18-CHy), 1.23 (3H, s, 26—CHy), 1.24 (3H,
s, 28—-CH;), 4.85 (1H, m,H-1"), 4.87 (1H, m, H-1");
BC-NMR (DMSO-d,, 100 MHz)3:32.0 (C-1), 30.0 (C—
2), 87.8 (C-3), 42.1 (C-4), 53.3 (C-5), 67.1 (C-6), 38.0
(C-7), 46.4 (C-8), 20.7 (C-9), 29.0 (C-10), 26.0 (C-
11), 33.0 (C-12), 45.0 (C-13), 45.8 (C-14), 46.3 (C-
15), 74.0 (C-16), 57.9 (C-17), 21.3 (C-18), 30.3 (C-
19), 86.6 (C-20), 27.5 (C-21), 35.2 (C-22), 25.6 (C-
23), 81.7 (C-24), 78.1 (C-25), 23.0 (C-26), 25.1 (C-
27), 16.4 (C-28), 28.4 (C-29), 20.2 (C-30), 106.5 (C-
1"),74.3 (C-2'), 77.2 (C-3"), 70.1 (C-4"), 66.0 (C-5"),
97.7 (C-1"), 72.6 (C-2"), 77.4 (C-3"), 70.5 (C-4"),
76.9 (C-5"),61.6 (C-6"),

23 443 Cyclocanthoside E, H KK, ESI-
MSm/7787.4 [M+H]* (4> T3 CuHnOw)o 'H NMR
(DMSO—dg, 400 MHz)6:0.19 (1H, br.s, H-19a), 0.45
(1H, br.s,H-19B), 0.86 (3H, s, 28-CH;), 0.90 (3H, s,
18-CH,), 1.00 (3H, s, 30—CH3), 1.04 (3H, s, 26—CH,),
1.05 (3H, s, 27-CHs), 1.20 (3H, s, 29-CH3), 1.23 (3H,
s, 21-CH;), 4.87 (1H, d, J = 7.0 Hz,H-1"), 4.92 (1H,
br.s, H-1");"C-NMR (DMSO-d,, 100 MHz)5:29.7 (C-
1), 29.5 (C-2), 87.8 (C-3), 42.0 (C—4), 51.9 (C-5), 77.2

(C-6), 33.7 (C-7), 45.3 (C-8), 20.4 (C-9), 29.2 (C-10),
26.0 (C-11), 32.9 (C-12), 45.3 (C-13), 45.4 (C-14),
47.5 (C-15), 70.1 (C-16), 56.6 (C-17), 18.3 (C-18),
28.2 (C-19), 29.0 (C-20), 18.5 (C-21), 31.8 (C-22),
27.7 (C-23), 78.3 (C-24), 72.1 (C-25), 25.5 (C-26),
26.6 (C-27), 16.4 (C-28), 27.9 (C-29), 19.8 (C-30),
106.5 (C-1"), 74.3 (C-2"), 77.1 (C-3"), 70.6 (C-4"),
66.0 (C-5"), 103.9 (C-1"), 74.6 (C-2"), 77.8 (C-3"),
71.1 (C-4"),77.0 (C-5"), 61.8 (C-6")

24 A& 4 Astragaloside VI, HEKA ., ESI-
MSm/z947.3 [M+H]* (43 F 3 CyHx0 )0 'H NMR
(DMSO-dg, 400 MHz)3:0.19 (1H, br.s, H-19«), 0.45
(IH, br.s, H-19B), 0.89 (3H, s, 28—CH3), 0.91 (3H, s,
21-CHs), 1.14 (3H, s, 26—-CH,), 1.16 (3H, s, 30-CH,),
1.18 (3H, s, 18—CHs), 1.22 (3H, s, 27-CH;), 1.23 (3H,
s,29-CH.), 4.85 (1H, m,H-1"), 487 (IH, m, H-1"),
4.88 (1H, m, H-1");*C-NMR (DMSO-d,, 100 MHz)5:
31.8 (C-1), 29.7 (C-2), 87.8 (C-3), 42.0 (C-4), 52.0
(C-5), 78.4 (C-6), 34.2 (C-7), 45.5 (C-8), 20.8 (C-9),
28.8 (C-10), 25.7 (C-11), 33.1 (C-12), 45.8 (C-13),
45.8 (C-14), 45.7 (C-15), 73.9 (C-16), 57.9 (C-17),
21.0 (C-18), 29.1 (C-19), 86.7 (C-20), 27.5 (C-21),
35.3 (C-22), 25.7 (C-23), 81.7 (C-24), 78.1 (C-25),
22.9 (C-26), 25.2 (C-27), 16.4 (C-28), 28.0 (C-29),
19.9 (C-30), 106.5 (C-1"), 72.7 (C-2"), 77.0 (C-3"),
70.1 (C-4"), 66.0 (C-5"), 103.9 (C-1"), 74.3 (C-2"),
77.1 (C-3"),70.7 (C-4"),77.1 (C-5"),61.7 (C-6"),
97.8 (C-1"), 74.5 (C-2"), 77.5 (C-3"), 70.6 (C-4"),
77.8 (C-5"), 61.8 (C-6").

2.5 &M 5 Astragalosidell, HEMA, ESI-
MSm/z785.3 [M+H]* (43 F 3 CyHeOu )o 'H NMR
(DMSO —dg, 400 MHz)8:0.19 (1H, br.s, H-19«), 0.45
(IH, br.s, H-19B), 0.88 (3H, s, 30—CH3), 0.89 (3H, s,
29-CH), 1.02 (3H, s, 27-CHy), 1.11 (3H, s, 21 -CHy),
1.13 (3H, s, 18—CHs), 1.18 (3H, s, 26-CH3), 1.21 (3H,
s, 28—-CH;), 5.05 (1H, m,H-1"), 5.43 (1H, m, H-1");
13C-NMR (DMSO-d,, 100 MHz)8: 31.5 (C-1), 29.6
(C-2), 87.4 (C-3), 41.5 (C-4), 52.7 (C-5), 66.5 (C-6),
37.5 (C-7), 45.9 (C-8), 20.2 (C-9), 28.5 (C-10), 25.4
(C-11), 32.4 (C-12), 44.2 (C-13), 45.2 (C-14), 45.7
(C-15), 75.2 (C-16), 57.3 (C-17), 20.7 (C-18), 29.3
(C-19), 86.2 (C-20), 26.5 (C-21), 34.0 (C-22), 25.4
(C-23), 81.1 (C-24), 70.5 (C-25), 27.2 (C-26), 27.8
(C-27), 15.6 (C-28), 27.8 (C-29), 19.7 (C-30), 105.7
(C-1"), 80.6 (C-2"), 76.1 (C-3"), 69.4 (C-4'"), 65.1 (C—
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5"), 104.0 (C-1"), 72.2 (C-2"), 76.7 (C-3"), 69.8 (C—
4"),75.9 (C-5"), 60.8 (C-6").

26 HWAEM 6 Astragaloside VI, H R A, ESI-
MSm/z947.6 [M+H]* (43 F X CxHx0p )o 'H NMR
(DMSO-dg, 400 MHz)5:0.16 (1H, d, J = 3.6 Hz,H-19),
0.47 (1H, d, J= 3.6 Hz, H-198), 0.89 (3H, s, 28—CHj),
0.90 (3H, s, 21-CH3), 1.02(3H, s, 26-CH3), 1.10 (3H, s,
30-CHs), 1.13 (3H, s, 18—-CH3), 1.16 (3H, s, 27-CH,),
1.18 (3H, s, 29-CHs), 4.85 (1H, m,H-1"), 4.96 (1H, m,
H-1"),5.47 (1H, m, H-1");*C-NMR (DMSO-d,, 100
MHz)é: 32.5 (C-1), 31.2 (C-2), 87.2 (C-3), 41.5 (C-4),
51.3 (C-5), 80.5 (C-6), 34.0 (C-7), 44.3 (C-8), 20.4
(C-9),27.8 (C-10), 25.4 (C-11), 33.1 (C-12), 44.2 (C-
13), 45.2 (C-14), 44.9 (C-15), 74.1 (C-16), 57.2 (C-
17), 20.2 (C-18), 29.1 (C-19), 86.2 (C-20), 26.5 (C—
21), 34.0 (C-22), 27.6 (C-23), 81.4 (C-24), 70.5 (C-
25), 27.2 (C-26), 27.9 (C-27), 15.6 (C-28), 29.6 (C—
29), 19.3 (C-30), 104.0 (C-1"), 86.2 (C-2"), 76.1 (C-
3"), 68.5 (C-4"), 65.1 (C-5"), 104.0 (C-1"), 75.9 (C-
2"),77.2 (C=3"), 72.2 (C-4"), 76.8 (C-5"), 61.3 (C-6"),
103.4 (C-1"),75.0 (C-2"),77.5 (C-3"),70.2 (C-4"),
76.8 (C-5"), 60.9 (C-6").

2.7 AT AstragalosidelV, HEFA, ESI-
MSm/z785.5 [M+H]* (43F 3 C4HgOw )o 'H NMR
(DMSO-dg, 400 MHz)5:0.19 (1H, d, J = 3.7 Hz,H-19«),
0.47 (1H, d, J = 3.7 Hz, H-19B), 0.90 (3H, s, 21-CH;,
28-CHs;), 1.02 (3H, s, 18—CH,), 1.10 (3H, s, 26-CHs),
1.13 (3H,s,30-CH;), 1.16 (3H,s,27-CH,), 1.18 (3H.s,
29-CHj,), 4.88 (1H, br.s,H-16a);*C-NMR (DMSO~-d,,
100 MHz)5: 32.5 (C-1), 31.9 (C-2), 87.3 (C-3), 41.5
(C-4), 51.4 (C-5), 77.9 (C-6), 34.0 (C-T7), 44.9 (C-3),
20.3 (C-9), 28.2 (C-10), 25.3 (C-11), 33.5 (C-12),
44.2 (C-13), 45.3 (C-14), 45.1 (C-15), 73.8 (C-16),
57.2 (C-17), 20.4 (C-18), 29.2 (C-19), 86.2 (C-20),
26.5 (C-21), 34.0 (C-22), 28.3 (C-23), 80.5 (C-24),
70.5 (C-25), 27.2 (C-26), 27.5 (C-27), 15.9 (C-28),
27.8 (C-29), 19.5 (C-30), 106.1 (C-1"), 74.0 (C-2"),
76.6 (C=3"),70.1 (C-4"), 65.5 (C-5"), 103.4 (C-1"),72.2
(C-2"),77.3 (C-3"), 69.6 (C-4"), 76.7 (C-5"), 61.3 (C—
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