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1 (E5H
Bruker ARX—300 A% HEILHRIE I (TMS

¥r); Waters LCT Premier XE JFiis{%; ¥ 20k
JBE AT €3l i i (FF By il Ak TR A A D
Sephadex LH-20 (Pharmacia); ODS CKHtTifb2%
R ) ) #4% HPLC (Jasco PU—2087 %!,
Intelligent HPLC Pump, UV—2075 %4 UV/Vis ¥l
28, #%+E: YMC-Pack ODS-A (150 mm X 10 mm,
5 um); AR (EE CIL A F]); (a4l g (R
AR BRA FD ;s a2l ) CRERK
A AR R 2R
et O T 2009 4 7 A A LBH T AR AR

2y | REZY SN 2 VR S E S Y E Sl S
(Fisch.) Bge. var

2
Astragalus  membranaceus
mongholicus (Bge.) Hisao.
2 ERESE

ST AU 5.0 kg, 10 £ 70% LR 12 h,
INARIARFEIE 3 K, BRR 2 hy IO SO AR
WKEBHMTIEREAKT, KRR, BER LRE
FNE T RER L. BER CERAEY) (40.3 @) RREIR
R 8y, DL SUPe-TEE (100 0 0—~1 0 1) #6
JEBEE A 8 AN2H 4y (Fr. 1~8), Fr. 4 48 Sephadex
LH-20 BERAE R, G0 bi- H R I 1 48 T 45
itk b &% 1 (13.6 mg) 13 (8.0mg); Fr.5 4
Sephadex LH-20 Bt FE (il , P20l 4 MAH (0 il 43
Ftb &2 (15.0mg) 14 (6.5mg). Fr.6 LhEK
ORI &) 16 (40.0 mg). Fr. 7 ZRERFE(D
W%, SephadexLH-20. ODS I Hs fhill & A3 € i A il
WA IER B A 5 (80.0 mg). 6 (25.0 mg)-.
7 (10.0mg). 8 (30.0mg). 9 (7.6 mg). IE ]
Y (80.7 g), FH D-101 KALBIAE 0, 4 H
KK 30% 50%- 70%- 95% L IEFRBELENL, 30% 2.
RELEIEHAI 2 ODS VIR s (i AT B il 4 U AH t il
R A 13 (15.0 mg). 14 (26.5mg). 15 (14.8
mg), 70%CBEVENR B At AT (. Sephadex
LH-20 M ODS HIL s (i A1 4346 54 10100 mg)
11 (15mg). 12 (13 mg),
3 HMETE

&Y 1: AR A . HR-MS 45 m/z 269.078 9
[M-+H]". 'H-NMR (300 MHz, DMSO-dg) J: 10.79
(1H, s, 7-OH), 8.34 (1H, s, H-2), 7.97 (1H, d, J = 8.7
Hz, H-5), 7.51 (2H, d, J = 8.7 Hz, H-2, 6'), 7.00 (2H,
d, J=8.7 Hz, H-3', 5'), 6.94 (1H, dd, J= 8.7, 2.1 Hz,

H-6), 6.87 (1H, d, J = 2.1 Hz, H-8), 3.79 (3H, s,
4'-OCHz)o A3 5 SCikapoE 2 A —50), i
EEY 1 T

tEY 2. LEOEPRSEE (FEE. HR-MS 45
H m/z 285.072 6 [M+H]". 'H-NMR (300 MHz,
DMSO-ds) 6: 10.80 (1H, s, 7-OH), 9.04 (1H, s,
3'-OH), 8.30 (1H, s, H-2), 8.00 (1H, d, J = 8.7 Hz,
H-5), 7.08 (1H, s, H-2'), 6.96 (1H, dd, J = 8.7, 2.1 Hz,
H-6), 6.94 (2H, s, H-5', 6"), 6.87 (1H, d, J = 2.1 Hz,
H-8), 3.80 (3H, s, 4-OCHs). LA b %¥i 15 SCik i
A, MUEEAY) 2 B

&Y 3: Al (PEE- S H5E) . HR-MS
“5t m/z 301.106 4 [M+H]". 'H-NMR (300 MHz,
DMSO-dq) 6: 9.65 (1H, s, 3-OH), 7.30 (1H, d, J = 8.4
Hz, H-1), 6.98 (1H, d, J = 8.1 Hz, H-7), 6.52 (1H, d,
J = 8.1 Hz, H-8), 6.48 (1H, dd, J = 8.4, 2.4 Hz, H-2),
6.26 (1H, d, J = 2.4 Hz, H-4), 5.56 (1H, d, J = 6.0 Hz,
H-11a), 4.23 (1H, dd, J = 15.6, 9.6 Hz, H-6), 3.73 (3H,
s, 9-OCH3), 3.71 (3H, s, 10-OCH3), 3.62 (1H, m,
H-6a), 3.60 (1H, d, J= 15.6 Hz, H-6). Ll - %#is 5
Bk R0 A — 5P, s e A 3 4 (6aR,
11aR)-3-3:5£-9, 10-— 48 SRkt

WA 4: TERIRES 5 CFEE .. 'H-NMR (300
MHz, DMSO-dj) 6: 12.95 (1H, s, 5-OH), 10.87 (1H, s,
7-OH), 9.58 (1H, s, 4-OH), 8.32 (1H, s, H-2), 7.37
(2H, d, J = 8.6 Hz, H-2', 6'), 6.82 (2H, d, J = 8.6 Hz,
H-3', 5'), 6.38 (1H, d, J = 2.1 Hz, H-8), 6.21 (1H, d,
J=2.1Hz, H-6), VL %5 SCiparig s A —510,
WS SEA Y 4 YRR

&Y 5: AR A HR-MS 45 m/z 4311357
[M+H]". "H-NMR (300 MHz, CD;0D) ¢: 8.44 (1H,
s, H-2), 8.05 (1H, d, J = 9.0 Hz, H-5), 7.53 2H, d, J =
9.0 Hz, H-2', 6), 7.24 (1H, d, J = 2.1 Hz, H-8), 7.15
(1H, dd, J=9.0, 2.1 Hz, H-6), 7.00 (2H, d, J = 9.0 Hz,
H-3',5"), 5.10 (1H, d, J = 7.2 Hz, H-1"), 3.79 (3H, s,
4'-OCHjs), 3.18~3.73 (6H, m, sugar-H); >C-NMR (75
MHz, CD;OD) 6: 174.8 (C-4), 161.5 (C-7), 159.1
(C-4", 157.1 (C-9), 153.8 (C-2), 130.2 (C-2', 6),
127.1 (C-5), 124.1 (C-1"), 123.5 (C-3), 118.5 (C-10),
115.7 (C-6), 113.7 (C-3', C-5), 103.5 (C-8), 100.1
(C-1"), 77.3 (C-5"), 76.6 (C-3"), 73.2 (C-2"), 69.7
(C-4"), 60.7 (C-6"), 55.3 (4-OCH3). LA FXds 55 ik
IEIEA T, MR A Y 5 T
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&Y 6: I1OK A « HR-MS 45 H1 m/z 447.129 1
[M+H]". "H-NMR (300 MHz, CD;0D) 6: 8.18 (1H,
s, H-2), 8.12 (1H, d, J= 8.7 Hz, H-5), 7.22 (1H, d, J =
2.4 Hz, H-8), 7.19 (1H, dd, J = 8.7, 2.4 Hz, H-6), 7.05
(1H, s, H-2), 6.97 (2H, d, J = 2.4 Hz, H-5, 6"), 5.09
(1H, d, J = 7.5 Hz, H-1"), 3.87 (3H, s, 4-OCH3),
3.32~4.00 (6H, m, sugar-H); "*C-NMR (75 MHz,
CD;0D) &: 178.1 (C-4), 163.7 (C-7), 159.3 (C-9),
155.4 (C-2), 149.4 (C-4"), 147.6 (C-3'), 128.5 (C-5),
126.2 (C-3), 126.1 (C-1"), 121.8 (C-6'), 120.4 (C-10),
117.5 (C-6), 117.2 (C-2'), 112.8 (C-5'), 105.1 (C-8),
102.0 (C-1"), 78.6 (C-5"), 78.0 (C-3"), 74.9 (C-2"),
71.4 (C-4"), 62.6 (C-6"), 56.6 (4'-OCH3). LA %3 5
SCHRARIEIE A — 3, MO 6 A BEES
[UTNE

WEY 7. LEERG S (TEE. HR-MS 43
tH m/z 465.177 4 [M+H]". '"H-NMR (300 MHz,
CD;0D) 8: 6.97 (1H, d, J = 8.4 Hz, H-5), 6.76 (1H, d,
J = 8.7 Hz, H-6"), 6.61 (1H, dd, J = 8.4, 2.4 Hz, H-6),
6.54 (1H, d, J= 2.4 Hz, H-8), 6.45 (1H, d, J = 8.4 Hz,
H-5'), 4.58 (1H, brs, H-1"), 4.25 (1H, m, H-2), 3.99
(1H, t, J = 10.2 Hz, H-2), 3.80 (3H, s, 4-OCH;), 3.78
(3H, s, 3'-OCHj3), 3.40 (1H, brs, H-3), 3.34~3.88 (6H,
m, sugar-H), 2.98 (1H, dd, J = 15.9, 10.5 Hz, H-4),
2.86 (1H, dd, J = 15.6, 4.5 Hz, H-4); '*C-NMR (75
MHz, CD;OD) ¢: 158.4 (C-7), 156.3 (C-8a), 153.2
(C-4"), 149.5 (C-2"), 137.6 (C-3"), 131.2 (C-5), 122.8
(C-6), 122.3 (C-1'), 117.8 (C-4a), 110.2 (C-6), 105.6
(C-8), 104.4 (C-5'), 102.5 (C-1"), 78.1 (C-3"), 78.0
(C-5"), 74.9 (C-2"), 71.3 (C-4"), 71.0 (C-2), 62.5
(C-6"), 61.1 (3-OCH3), 56.3 (4-OCH3), 33.4 (C-3),
31.3 (C-4). LA EXds 5 scmkapos — 80, st
YT N T, 2RSS, A AR IR RE-T-0-
B-D-F B AT o

&1 8: AN A . HR-MS 45 m/z 463.161 9
[M+H]". 'H-NMR (300 MHz, DMSO-ds) 6: 7.42
(1H, d, J= 8.4 Hz, H-1), 7.00 (1H, d, J = 8.1 Hz, H-7),
6.72 (1H, dd, J = 8.4, 2.4 Hz, H-2), 5.62 (1H, d, J =
6.9 Hz, H-11a), 6.56 (1H, d, J = 2.4 Hz, H-4), 6.54
(1H, d, J = 8.1 Hz, H-8), 5.30 (1H, d, J = 4.8 Hz,
-OH), 5.08 (1H, d, J = 4.5 Hz, -OH), 5.01 (1H, d, J =
5.1 Hz, -OH), 4.85 (1H, d, J= 7.5 Hz, H-1"), 4.55 (1H,
t, J = 6.0 Hz, -OH), 4.27 (1H, m, H-6), 3.74 (3H, s,

-OCHj3), 3.70 (3H, s, -OCH;), 3.68 (2H, m, H-6, 6a),
3.10~4.11 (6H, m, sugar-H); “C-NMR (75 MHz,
DMSO-dg) d: 158.5 (C-3), 156.2 (C-4a), 152.7 (C-9),
151.0 (C-11), 133.4 (C-10), 132.0 (C-1), 121.6 (C-6b),
118.8 (C-7), 114.1 (C-11b), 110.5 (C-2), 105.1 (C-8),
104.0 (C-4), 100.3 (C-1'), 78.2 (C-11a), 77.1 (C-5"),
76.5 (C-3"), 73.2 (C-2'), 69.7 (C-4'), 65.8 (C-6), 60.7
(C-6'), 59.9 (10-OCHjs), 56.1 (9-OCHj3), 39.8 (C-6a).
DA E$ds 5 Sk S A — 80, e e &4 8
N (6aR, 11aR)-9, 10-—" H4 LM Hi-3-0-B-D-7
ZIRH T o

&Y 9: A A. 'THNMR (300 MHz,
DMSO-dg) d: 12.94 (IH, s, 5-OH), 9.08 (1H, s,
3-OH), 8.44 (1H, s, H-2), 7.05 (1H, s, H-2'), 6.98
(2H, s, H-5', 6"), 6.78 (1H, d, J = 2.1 Hz, H-8), 6.48
(1H, d, J = 2.1 Hz, H-6), 5.08 (1H, d, J = 5.1 Hz,
H-1"), 5.42 (1H, d, J= 4.8 Hz, -OH), 5.14 (1H, d, J =
4.5 Hz, -OH), 5.06 (1H, t, J = 7.8 Hz, -OH), 4.61 (1H,
t, J=4.8 Hz, -OH), 3.80 (3H, s, 4-OCH3), 3.34~3.77
(6H, m, sugar-H); "*C-NMR (75 MHz, DMSO-d)
180.4 (C-4), 163.0 (C-5), 161.6 (C-7), 157.2 (C-9),
154.6 (C-2), 147.8 (C-4"), 146.1 (C-3'), 122.4 (C-3,
1), 119.8 (C-6"), 116.3 (C-2"), 112.0 (C-5"), 106.1
(C-10), 100.3 (C-1"), 99.8 (C-6), 94.5 (C-8), 77.1
(C-5"), 76.4 (C-3"), 73.1 (C-2"), 69.6 (C-4"), 61.2
(C-6"), 55.7 (4-OCH3). LA _F4d 5 STk 1 Fe A —
HO, WO EAE Y 9 I A -7-0-B-D-Hi %
W -

&M 10 LEERRG S CHEE . 10%6 K-
CPERF R AL A BT AT, 284 (254 nm) fT R o
Bf. HR-MS 251 m/z 785.468 0 [M+H]". 'H-NMR
(300 MHz, CsDsN) 6: 492 (1H, d, J = 7.8 Hz,
Glc-H-1"), 4.87 (1H, d, J = 7.5 Hz, Xyl-H-1") ; 7 M
A5 S 0: 0.96 (3H, s), 1.31 (3H, s), 1.31 (3H, s),
1.40 (3H, s), 1.43 (3H, s), 1.60 (3H, s), 2.05 (3H, s),
0.61 (1H, d, J = 3.9 Hz, H-19B), 0.22 (1H, d, J = 4.2
Hz, H-19a); "C-NMR (75 MHz, CsDsN) 6: 32.3 (C-
1), 29.1 (C-2), 88.6 (C-3), 42.7 (C-4), 52.6 (C-5), 79.3
(C-6), 34.9 (C-7), 45.8 (C-8), 21.2 (C-9), 29.0 (C-10),
26.3 (C-11), 33.5 (C-12), 45.1 (C-13), 46.3 (C-14),
46.3 (C-15), 73.5 (C-16), 58.3 (C-17), 21.2 (C-18),
28.7 (C-19), 87.3 (C-20), 27.1 (C-21), 35.0 (C-22),
26.5 (C-23), 81.7 (C-24), 71.4 (C-25), 28.3 (C-26),
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28.7 (C-27), 16.7 (C-28), 28.6 (C-29), 20.0 (C-30),
107.7 (C-1"), 75.7 (C-2"), 78.2 (C-3'), 71.9 (C-4"), 67.1
(C-5"), 105.3 (C-1"), 75.7 (C-2"), 79.2 (C-3"), 71.3
(C-4"), 78.6 (C-5"), 63.1 (C-6"). LA F-%d 5 SChikHR
EHA Y, e A 10 A E P,

& 11 AR K. 10%H582- LB LT 4
LB A, A1 (254 nm) AT R RS BE . 'H-NMR (300
MHz, CsDsN) d: 4.90 (1H, d, J = 7.8 Hz, Glc-H-1"),
4.85 (1H, d, J = 7.2 Hz, Xyl-H-1"), 0.58 (1H, d, J =
3.9 Hz, H-19B), 0.20 (1H, d, J = 3.3 Hz, H-190) ; 8 />
LS S 6:0.93 (3H, s), 1.29 (6H, s), 1.30 (3H, s),
1.40 (3H, s), 1.57 (3H, s), 1.97 (3H, s), 1.99 (3H, s,
-COCH3); "C-NMR (75 MHz, CsDsN) 8: 32.3 (C-1),
30.2 (C-2), 87.9 (C-3), 42.7 (C-4), 52.5 (C-5), 79.4
(C-6), 34.7 (C-7), 45.8 (C-8), 21.2 (C-9), 29.0 (C-10),
26.5 (C-11), 33.5 (C-12), 45.1 (C-13), 46.3 (C-14),
46.3 (C-15), 73.5 (C-16), 58.3 (C-17), 21.2 (C-18),
28.7 (C-19), 87.3 (C-20), 27.2 (C-21), 34.8 (C-22),
26.5 (C-23), 81.7 (C-24), 71.4 (C-25), 28.3 (C-26),
28.7 (C-27), 16.7 (C-28), 28.7 (C-29), 20.0 (C-30),
107.4 (C-1"), 73.2 (C-2"), 79.2 (C-3'), 69.3 (C-4"), 66.8
(C-5"), 105.3 (C-1"), 75.7 (C-2"), 79.2 (C-3"), 72.4
(C-4"), 782 (C-5"), 63.2 (C-6"), 170.9 (CH;CO-),
21.3 (CH;CO-). PA_F%d 5 Seikf i s A —sY,
MU SEE Y 11 R S AT 11,

A 12: IR R . 10%00 82 - L BER S R
LT BE A, A (254 nm) AT R RS BE . 'H-NMR (300
MHz, CsDsN) d: 6.36 (1H, brs, Rha-H-1""), 5.31 (1H,
s, H-12), 1.74 (3H, d, J = 5.3 Hz, Rha-CH;-6"") ; 7
3455 00 0.65 (3H, s), 0.84 (3H, s), 0.93 (3H, s),
1.00 (6H, s), 1.21 (3H, s), 1.29 (3H, s); "“C-NMR (75
MHz, CsDsN) d: 39.9 (C-1), 26.5 (C-2), 91.0 (C-3),
43.7 (C-4), 56.3 (C-5), 18.9 (C-6), 33.4 (C-7), 40.0
(C-8), 47.8 (C-9), 36.5 (C-10), 24.1 (C-11), 123.1
(C-12), 144.9 (C-13), 42.5 (C-14), 26.5 (C-15), 28.8
(C-16), 38.1 (C-17), 45.4 (C-18), 46.9 (C-19), 31.0
(C-20), 42.5 (C-21), 75.7 (C-22), 22.9 (C-23), 63.5
(C-24), 15.7 (C-25), 17.1 (C-26), 25.9 (C-27), 28.8
(C-28), 32.7 (C-29), 21.3 (C-30), 105.3 (Glc-C-1"),
78.6 (C-2'), 77.6 (C-3"), 73.5 (C-4"), 77.8 (C-5"), 171.2
(6-COOH), 102.3 (Xyl-C-1"), 79.5 (C-2"), 78.6
(C-3"), 71.0 (C-4"), 66.8 (C-5"), 101.9 (Rha-C-1""),
72.3 (C-2"), 72.7 (C-3""), 74.5 (C-4""), 69.4 (C-5""),

18.9 (C-6""). LA b¥uis 5 3cpkipE A 5",
EAA Y 12 AT AT VI,

&Y 13: Atk A. 'TH-NMR (300 MHz,
DMSO-dg) 6: 8.10 (1H, d, J = 4.2 Hz, H-8), 7.07 (1H,
s, H-2); "“C-NMR (75 MHz, DMSO-d;) &: 155.4 (C-
6), 152.6 (C-2), 151.3 (C-4), 139.6 (C-8), 117.6 (C-5).
DA 5 Seik s S A — 80, s et A 13
RIS o

WY 14: A K. 'H.NMR (300 MHz,
DMSO-ds) d: 10.62 (1H, s, NH-1), 7.93 (1H, s, H-8),
6.45 (2H, s, -NH,), 5.69 (1H, d, J = 6.0 Hz, H-1"), 5.38
(1H, d, J = 6.0 Hz, -OH), 5.11 (1H, d, J = 4.5 Hz,
-OH), 5.03 (1H, d, J = 5.4 Hz, -OH), 4.38 (1H, dd, J =
11.1, 5.7 Hz, H-2"), 4.08 (1H, dd, J = 8.1, 4.2 Hz,
H-3"), 3.86 (1H, dd, J = 7.8, 3.9 Hz, H-4"), 3.62 (1H,
m, H-5"), 3.53 (1H, m, H-5"); “C-NMR (75 MHz,
DMSO-dg) d: 156.8 (C-6), 153.8 (C-2), 151.4 (C-4),
135.7 (C-8), 116.8 (C-5), 86.4 (C-1'), 85.3 (C-4"), 73.7
(C-3"), 70.5 (C-2'), 61.5 (C-5")o LA L 5 SCHR R &
AR50, WO R 14 g S RERS AT

& 15: Ak A. 'TH-NMR (300 MHz,
DMSO-dg) 6: 11.31 (1H, s, 3-NH), 7.88 (1H, d, J = 8.1
Hz, H-6), 5.77 (1H, d, J = 5.1 Hz, H-1"), 5.64 (1H, d,
J = 8.1 Hz, H-5), 5.37 (1H, d, J = 5.7 Hz, -OH), 5.09
(1H, d, J = 4.7 Hz, -OH), 5.08 (1H, d, J = 5.1 Hz,
-OH), 4.02 (1H, dd, J = 10.5, 5.4 Hz, H-2"), 3.96 (1H,
dd, J = 8.7, 4.5 Hz, H-3"), 3.84 (1H, dd, J = 6.9, 3.3
Hz, H-4), 3.63 (2H, m, H-5"); *C-NMR (75 MHz,
DMSO-dg) d: 163.2 (C-4), 150.8 (C-2), 140.8 (C-6),
101.8 (C-5), 87.7 (C-1"), 84.9 (C-4'), 73.6 (C-3"), 69.9
(C-2'), 60.9 (C-5')o LA 4ede 5 SCirdfiE S A —5),
R B 15 D RIS EAL T

AW 16: IS, SRS NI L
2, AFREITRGE G-I A -, —
AHRE-FHEERRIT, R EMB O 8, W
A 16 A M.

S ik

[1] " EZ8 [S]. —#8. 2010.

[2] RAEHE. PR PR (0], TR, 2006,
28(6): 879-883.

3] T, B A S SR SR T
1. SEHZ951RIR, 2010, 13(2): 115-119.

[4] Du X G, Bai Y J, Liang H, er al. Solvent effect in



* 462

T34

Chinese Traditional and Herbal Drugs

F43% F3W 20124E3 A

(3]

(6]

(7]

(8]

(9]

"H-NMR spectra of 3'-hydroxy-4"-methoxy isoflavonoids
from Astragalus membranaceus var. mongholicus [J].
Magn Reson Chem, 2006, 44: 708-712.

Tan, & fh HEEY, & RN T
5% [J]. PEZEEIE, 2006, 41(16): 1217-122.

ooui, RS, RRT, AF. ALAERRIAL A g (R
5% [J]. WP EZ2EZRE, 2005, 40(14): 1057-1059.

Ma X F, Tu P F, Chen Y J, et al. Preparative isolation and
purification of two isoflavones from Astragalus
membranaceus Bge. var. mongholicus (Bge.) Hsiao by
high-speed counter-current
Chromatogr A, 2003, 992: 193-197.

Ma X F, Tu P F, Chen Y J, et al. Preparative isolation and

chromatography [J]. J

purification of two isoflavones from Astragalus
membranaceus Bge. var. mongholicus (Bge.) Hsiao by
high-speed counter-current
Chromatogr A, 2004, 1023: 311-315.

Anhut S, Zinsmeister H D, Mues R, et al. The first

identification of isoflavones form a bryophyte [J].

chromatography [J]. J

[10]

(11]

[13]

[14]

Phytochemistry, 1984, 23(5): 1073-1075.

M, RARDT, 95 2, G BRI o i
7% [J]. FHEZLEEILE, 2008, 18(6): 457-460.
Kitagawa I, Wang H K, Saito M, et al. Saponin and
sapogenol XXXV. Chemical constituents of Astragali
Radix, the root of Astragalus membranaceus Bunge (2).
Astragaloside I, II and 1V, acetylastragaloside 1 and
isoastragaloside I and II [J]. Chem Pharm Bull, 1983, 31
(2): 698-708.

Kingo J, Fujishma Y, Kazuyo S, ef al. Five new triterpene
glycoside from Wisteria brachybotrys (Leguminosae) [J].
Chem Pharm Bull, 1995, 43 (4): 636-640.

WA, FE&, AW 2 1h 5 w5 45 8 g A
[M]. dExt: B i, 2008.

JREEEE, Bro o, XU, A DS s R R A 22 R
SYGETT [T, R 2541, 2007, 30(8): 957-958.

FIRkf, R, B W, SE BAERIVEVE S A
UL EROMIEIT (D) [J]. 24, 2011, 42(5): 870-
873.



