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Studies on flavonoids and related constituents from Astragalus membranceus(Fisch) Bge

WANG Xue', TANG Sheng—an', DUAN Hong—quan'?

(Tianjin Medical University 1. School of Pharmacy, Tianjin Key Laboratory on Technologies Enabling Development of Clinical
Therapeutics and Diagnostics (Theranostics); 2. Research Center of Basic Medical Sciences, Tianjin 300070, China )

Abstract  Objective: To study flavonoids and related constituents from Astragalus membranceus (Fisch) Bge. Methods: Chemical
constituents were isolated and purified by repeated column chromatography (silica geland preparative HPLC). Their structures were
elucidated by spectral data analysis. Results: Eight compounds (1-8) were isolated and their structures were identified by comparing their
spectral data with literature values as follows: sphaerophyside SB (1), isomucronulatol (2), formononetin (3), formononetin-7-0--D—-

glycoside(4), calycosin(5), methylnissolin(6), (6aR,11aR) 9,10—dimethoxypterocarpan-3-0—-B-D— glycoside(7), 7,2' —dihydroxy-3" ,4' -

dimethoxy—-isoflavane-7-0—-3-D—glycoside(8). Conclusion: Compounds 1 could be isolated from this plant for the first time.
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AR 143 g0 B RRYIRET7K (2000 mL)
H, FH 2R 216 (2 000 mL) AR 3 ¥k, & IF A HUR
WA TR FR 15 L FEAE ) 8 ¢(0101).
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HPLC 4lifk, DL EE-/K (8:2) i shHl , 152k &9
3(14.1 mg);0403 2 HPLC 4ifk, DL EE-/K (8:2) K
TshAd, 155 10 1~4H43(0501-0510), 0503 4 GPC
alifk, DIHERuishAH, 453 12 1~ (1101-
1112), Hr 1101 G 4 (389 mg),1109 £
HPLC #iifk, DL K (7:3) i shiAl , 2L 59
7(17.4 mg) ;0504 2 GPC 4lifk, DL H A s, 15
LAY 5(34.2 mg) ;0505 £5 GPC 4lifk, LA H By
TEAH, A35) 11 NH23(1501-1511), 1508 22 45 1



410 AEEHKREER

EE
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LG 2 (95 mg). HLEH 6 (2.5 mg);0405 £
GPC 4lifk,, A BEA sl 15 216 549 1(2.0 mg)
0406 £ GPC Ziifk, L BE A W shAH , 15 2146 &9
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2.1 b1 27- -3 A - E AL R
ft—-2' ~0-B-D-NLIR A 1T, A8 K o ESI-MSm/
7481 [M+HJ'(43F 3 CxHy0,) o 'H-NMR (DMSO—d,
400 MHz) 8,:2.64 (1H, dd, J = 16.0Hz,3.5 Hz, H-4),
2.79 (1H, dd, J = 16.0Hz,3.5 Hz, H-4), 3.58 (1H, m,
H-3),3.72 (3H,s, 3'=0CH;), 3.75 (3H, s, 4'-OCHS),
378 (1H, t, J = 10.0Hz, H-2), 427 (1H, br.d, J =
10.0Hz, H-2), 4.87 (1H, d, J = 6.7Hz, H-1"), 6.18 (1H,
br.d, H=8), 6.28 (1H, d, J = 8.1Hz, H-6), 6.80 (1H, d,
J =8.7Hz, H-5"), 6.85 (1H, d, J = 8.3Hz, H-5), 6.90
(IH, d, J = 8.7Hz, H-6"); C -NMR  (DMSO —d,
100MHz)8:: 69.6 (C-2), 30.3 (C-3), 30.8 (C—4), 130.0
(C=5), 107.8 (C-6), 156.4 (C-7), 102.6 (C-8), 154.7
(C=9), 112.9(C-10), 128.7 (C-1"), 147.6 (C=2"), 141.2
(C=3"),152.1 (C-4'),108.6 (C-5'), 121.6 (C-6"),
103.4 (C-1"), 73.9 (C-2"), 77.4 (C=3"), 70.2 (C-4"),
76.4 (C-5"), 61.3 (C—6"), 60.5 (3'—OCH,), 55.8 (4' -
OCH,).
22 MHbhm2 3A-THIEREL, AR
ESI-MSm/z319 [M+H]* (53 T3 C;Hs0)o 'H-NMR
(DMSO—ds, 400 MHz) 8,:2.74 (1H, dd, J = 15.4Hz,4.6
Hz, H-4), 2.85 (1H, m, H-4), 3.32 (1H, m, H-3), 3.67
(3H, s, H-3'=OCHS), 3.75 (3H, s, 4'=OCHS>), 3.92 (1H,
t, J=10.0Hz, H-2), 4.16 (1H, br.d, J = 10.3Hz, H-2),
6.18 (1H,d, J=2.1Hz, H-8), 6.29 (I1H,d, J=2.2Hz,
H-5), 6.46 (1H,d, J=2.3Hz H-6),6.78 (1H,d,J =
8.6Hz, H-5"), 6.86 (1H, d, J = 8.2Hz, H-6'), 8.90 (1H,
s, 2'=0H), 9.12 (1H, s, 7-OH); “C-NMR (DMSO—d,,
100MHz)5¢: 69.1 (C-2), 31.4 (C=3), 29.7 (C-4), 130.0
(C=5), 108.0 (C—6), 156.4 (C=7), 102.5 (C-8), 154.5
(C=9), 112.4(C-10), 121.0 (C-1"), 148.1 (C=2"), 136.1
(C=3"), 151.6 (C—4"), 103.1 (C=5"), 121.4 (C-6"), 60.2
(3'-OCHS), 55.6 (4'—=OCHS).
23 &3 tHHIEER, HASHR. ESI-MSm/
2269 [IM+H]* (/T2 CiH 0, )o 'H-NMR (DMSO—d,
400 MHz) 8,:3.78 (3H, s, ~OCH,), 6.87 (1H, s, H-8),
6.94 (1H, dd, J = 6.9Hz,1.9 Hz, H-6), 6.99 (2H, d, J =
8.6Hz, H-3',5"),7.51 (2H, d, J = 8.6Hz, H-2",6"), 7.98

(1H, d, J = 8.8Hz, H-5), 8.34 (1H, s, H-2), 10.82 (1H,
s, 7-OH); "C-NMR (DMSO-d,, 100MHz)8: 153.1 (C—
2), 124.2 (C-3), 174.6 (C-4), 127.3 (C-5), 115.2 (C-6),
162.6 (C-7), 102.1 (C-8), 157.4 (C-9), 116.6(C-10),
123.1 (C-1"), 130.0 (C-2"), 113.6 (C-3"), 158.9 (C-
4"), 113.6 (C-5"), 130.0 (C-6"), 55.1 (4'-OCH>),

24 Aest 4 PARIER-T-0-B-D-HA M, 1
EEF i . ESI-MSm/z431 [M+H]* (5 T3 CuH»00)0

'H-NMR (DMSO-d,, 400 MHz) 6,:3.79 (3H, s, ~OCHS),
5.10 (1H, d, J = 5.9Hz, H-1"), 7.00 (2H, d, J = 8.3Hz,
H-3'5"),7.15 (1H, d, J= 8.9Hz, H-6), 7.25 (1H, m,
H-8), 7.54 (2H, d, J = 8.2Hz, H-2',6'), 8.06 (1H, d, J =
8.8Hz, H-5), 8.44 (1H, s,H-2); "C-NMR (DMSO-dj,
100MHz)8:: 154.1 (C-2), 123.8 (C-3),175.1 (C-4),
127.4 (C-5), 116.1 (C-6), 161.9 (C-7), 103.9 (C-8),
157.5 (C-9), 118.9(C-10), 124.5 (C-1"), 130.0 (C-2"),
114.1 (C-3"), 159.5 (C-4"), 114.1 (C-5"), 130.0 (C—
6'), 100.5 (C-1"), 73.6 (C-2"), 77.0 (C-3"), 69.6 (C—
4"),717.2 (C-5"), 61.1 (C-6"), 55.6 (4’-OCHS),

25 bS5 BEFEE, AAES . ESI-MSm/
2285 [M+H]* (43 F 3 CeHp0s)e 'H-NMR (DMSO—d,
400 MHz) 8,:3.80 (3H, s, -OCH;),6.87 (1H, br.s, H-6),
6.93 (1H, br.s, H-6), 6.95 (2H, br.s, H-5',6"), 7.06
(1H, br.s,H-2"), 7.97 (1H, d, J = 8.8Hz, H-5), 8.29
(1H, s, H-2); "C-NMR (DMSO-ds, 100MHz)8: 153.0
(C-2), 123.3 (C-3), 174.5 (C-4), 127.3 (C-5), 115.1
(C—6), 162.5 (C-7), 102.1 (C-8), 157.3 (C-9), 116.6
(C-10), 124.7 (C-1"), 1164 (C-2"), 146.0 (C-3"),
147.5 (C-4"),111.9 (C-5"),119.7 (C-6'), 55.6 (4'-OCH).,
26 A6 (6aR,11aR)3-F2F-9,10- - H &I
LRBE, O . ESI-MSm/z301 [M+H]* (43 F X
C7H;405), 'H-NMR (DMSO-d, 400 MHz) 8,:3.61 (1H,
d, J = 6.0Hz, H-6a), 3.70 (3H, s, 10-OCH;), 3.73 (3H,
s, 9-OCH,), 4.23 (1H, dd, J = 10.0Hz,6.0 Hz, H-6),
5.56 (1H, d, J = 5.8Hz, H-11a), 6.25 (1H, br.d, H-4),
6.48 (1H, dd, J = 8.3Hz,2.0Hz, H-2), 6.52 (1H, d, J =
8.2Hz, H-8), 6.98 (1H, d, J = 8.1Hz, H-7), 7.30 (1H, d,
J = 84Hz, H-1), 9.65 (1H, br.d, 3-OH); "C-NMR
(DMSO —d,, 100MHz)8:: 132.1 (C-1), 109.7 (C-2),
158.8 (C-3), 102.7 (C-4), 156.2 (C—4a), 65.6 (C-6),
39.2 (C-6a), 121.8 (C-6b), 118.7 (C-7), 104.9 (C-8),
152.7 (C-9), 133.3(C-10), 151.0 (C-11), 78.5 (C—11a),
111.0 (C-11b), 56.0 (9-OCH;), 59.8 (10-OCHs)..
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3-0-B-D-HiZ M , A5 i o ESI-MSm/z463 [M+
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HI* (4> 73 CuHyO1)o 'H-NMR (DMSO-ds, 400
MHz) 8,:3.71 (1H, m, H-6a), 3.73 (3H, s, 10-OCHy),
3.79 (3H, s, 9-OCH,), 4.28 (1H, d, J = 7.1Hz, H-6),
4.85 (1H, d, J = 7.4Hz, H-1"), 5.63 (1H, d, J = 6.5Hz,
H-11a), 6.53 (1H, m, H-8), 6.55 (1H, d, J = 3.2Hz, H-4),
6.72 (1H,d, J=8.6Hz, H-2), 7.01 (1H,d, J = 8.6Hz,
H-7), 7.42 (1H, d, J = 8.5Hz, H-1); *C-NMR (DMSO-
ds, 100MHz)5:: 132.0 (C-1), 110.4 (C-2), 158.5 (C-3),
103.9 (C-4), 156.1 (C—4a), 65.7 (C=6), 39.2 (C—6a),
121.5 (C=6b), 118.7 (C=7), 105.1 (C-8), 152.7 (C-9),
133.3(C=10), 151.0 (C-11), 78.2 (C—11a), 114.0 (C-11b),
100.2 (C=1"), 73.1 (C=2"), 76.5 (C-3"), 69.6 (C—4"),
77.0 (C=5"), 60.6 (C—6'), 59.8 (9-OCH3), 56.0 (10-OCHy).,
2.8 o8 12 - HE-3 A4 -THERLFH
$t-T-0-B-D-Hi AW, AUk A . ESI-MSm/z4381
[M+H]'(/+F= CxHx01)o 'H-NMR  (DMSO—ds, 400
MHz) 8,:2.81 (1H, dd, J = 15.8Hz,4.7 Hz, H-4), 2.94
(1H, dd, J = 15.9Hz,5.2 Hz, H-4), 3.19 (1H, t, J =
5.5Hz, H-2"),3.46 (1H,t, J=5.9Hz H-3), 3.69 (3H,
s,3'-0CH;), 3.75 (3H, s, 4'-OCH,), 3.97 (1H,t, J=
9.9Hz, H-2), 420 (1H,d, J=10.1Hz, H-2), 4.77 (1H,
d, J=9.4Hz, H-1"), 5.25 (1H, d, J = 4.6Hz, H-6), 6.47
(1H, br.s, H=5"), 6.54 (1H, d, J = 8.2Hz, H-8), 6.79
(1H, d, J = 8.6Hz, H-6"), 7.00 (1H, d, J = 8.4Hz, H-5);
3C-NMR (DMSO-d;, 100MHz)5: 69.7 (C-2), 31.8 (C—
3), 29.5 (C-4), 130.5 (C-5), 109.3 (C-6), 157.2 (C=7),
104.4 (C=8), 154.9 (C-9), 116.2(C-10), 121.3 (C-1"),
148.6 (C=2"), 136.6 (C=3"), 152.1 (C-4"), 103.7 (C-
5'), 121.9 (C=6"), 101.1 (C-17), 73.7 (C=2"), 77.1 (C-
37),70.2 (C-47), 77.5 (C=5"), 61.2 (C=6"), 60.7 (3’ -
OCHs), 56.1 (4'=0CH).,
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