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5 i1 ¥ I Astragalus membranaceus (Fisch.)
Bge. var. mongholicus (Bge.) Hisao 4 5. R} (& #
Yo (hEZ580) 2010 AR E HA BB I 52
R REE S 2T, S R B B
AR, FEFRE FEMAT TSN Pi A RAE &4
I IR 1) 5 0 B B 2 O A s R e
FRMZ PR, GBIl s e
o iy BT R S5 K, S AR S i i b s S 44
HZRHRPRIE Y, ASSEEON 50 BB AL 7 1y
HEATHEGE, I3 B3 16 MEEH, 73l % E A
TEM{E E (formononetin, 1)+ &8 57 ¥ ( calycosin,
2). (6aR, 11aR)-3-F23£-9, 10- — F 5 3k 25 1 e
[(6aR, 11aR)-3-hydroxy-9, 10-dimethoxy pterocarpan,
3]\ YR Kl (genistein, 4) . T {£ 1 (formononetin-

i HEA: 2011-06-10
HEEWH: 2010 FREFENPELRIFLI (102YZ201)

(calycosin-7-O-B-D-glucopyranoside, 6). 7, 2'-—_J£%k-
3, 4= VAR R SR B ke -7-0-B-D- A BT (7, 2-
hydroxy-3', 4’-dimethoxy-isoflavan-7-O-B-D-glucopy-
ranoside, 7). (6aR, 11aR)-9, 10- - FAA I LA 5¢-3-0-
B-D- i % B ¥ [(6aR, 11aR)-9,
pterocarpan-3-O-B-D-glucopyranoside, 8]+ ZI7-#li%
% -7-0-B-D- 7 % B 1% ( pratensein-7-O-B-D-gluco-
pyranoside, 9). HEHI{T (astragaloside IV, 10).
SEP{ TGS 1T (isoastragaloside 11, 11). 3% (E S VIIT
(astragaloside VIII, 12). JRUER% (adenine, 13). &
MESH% T (guanosine, 14). JRMENEAZF (uridine,
15). §1% ¥ (daucosterol, 16). b A4 13,
14 5 RN oy 435

7-O-B-D-glucopyranoside , 5 ) .

10-dimethoxy
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1 NESHR

Bruker ARX—300 A% #EILH G (TMS W
#r); Waters LCT Premier XE JEi{Y; =it
B FNAT 3 i IR (F Bl TAH MR AR D,
Sephadex LH-20 (Pharmacia); ODS (R i{L2%~
R ) ) #4% HPLC (Jasco PU—2087 %Y,
Intelligent HPLC Pump, UV—2075 %! UV/Vis £l
2, iil# k. YMC-Pack ODS-A (150 mm X 10 mm,
5 um); ARERA (£ CIL AW (Aihal fiEs (K
VAR R A FD; itk 2236855 COREEE
2 Rk A 2EER) D

56 B T 2009 4 7 A PR FH T 46K
27, GIRBHZTRLRZZPNE N 2R 5 h 58 3
Astragalus  membranaceus  (Fisch.) Bge. var.
mongholicus (Bge.) Hisao,
2 ERSESE

ST REOA 5.0 kg, 10 55 70% L2 12 h,
INFAREEE 3 VK, BRI 2 h, IR RO AR
BB TIEEKT, WRIRHAMEE BER CRE
ANE T REASEL . BER CREASEY) (40.3 @) KHAER
FEa ey, DL S Be- Il (100 2 0—~1 1 1) B
FEVEML > A 8 AN 4y (Fr. 1~8), Fr. 4 4 Sephadex
LH-20 BEEcAT (i, — G0 - Y R il 77 48 L 45
itk LA 1 (13.6 mg) A3 (8.0mg); Fr.5 4
Sephadex LH-20 BERAE (3, FRAHI 2 AR (0545
FEY 2 (15.0mg) Fl4 (6.5mg). Fr.6 ZhEK
FEAREENEAL S5 16 (40.0 mg). Fr. 7 LRERAG
i, SephadexLH-20. ODS I s il 45 AT (03 K il
A EEAERLAY 5 (80.0 mg). 6 (25.0 mg).
7 (10.0mg). 8 (30.0mg). 9 (7.6 mg). IF J i
B (80.7g), KA D-101 KALMNE o, KU
IK I 30% 50%- 70%- 95% LBEHG VLN, 30%Z
RELEI A 22 ODS VI Hs (i A K il 25 W AH € i
BREMEAE 13 (15.0 mg). 14 (26.5mg). 15 (14.8
mg), 70% LEEEIRE SR AL % . Sephadex
LH-20 & ODS "% i AE 45346 54 10100 mg)
11 (15mg). 12 (13 mg).
3 EEE

AW 1: AR K. HR-MS 45 H m/z 269.078 9
[M+H]". '"H-NMR (300 MHz, DMSO-ds) d: 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-OCH3). Al 5 Scukaia s A — P, %
EHAEY 1 ATEWTER

a2 LEERG S (TEE. HR-MS 45
i m/z 285.072 6 [M+H]". '"H-NMR (300 MHz,
DMSO-d¢) 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-OCH3). L%l 5 SCHikfRaE 5k
A—HM, WS RS 2 BRI

AW 3. [ag il (PRS- F 4. HR-MS
#5H4 m/z 301.106 4 [M+H]". 'H-NMR (300 MHz,
DMSO-dg) 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-OCH;), 3.71 (3H, s, 10-OCH3), 3.62 (1H, m,
H-6a), 3.60 (1H, d, J=15.6 Hz, H-6). L\ %3k 5
BRIRE B A 5P, e A 3 4 (6aR,
11aR)-3-$£56-9, 10- - HI 4 LM e

WY 4: TOERIRES T CREE) .. 'TH-NMR (300
MHz, DMSO-dg) 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 ¥l 15 Scpapia seA 5,
s e 5 4 YRR %

&Y 5: AR A HR-MS 45 m/z 431.1357
[M+H]". 'H-NMR (300 MHz, CD;0D) 6: 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-OCHs), 3.18~3.73 (6H, m, sugar-H); *C-NMR (75
MHz, CD;OD) §: 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). LL_%d 5 ik
OBEREA U, WA 5 T .



. 460+

¢ %% Chinese Traditional and Herbal Drugs 38 43 % 28 38 201243 A

%A% 6: F{OF A . HR-MS 25 1 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-OCHs),
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 L %i#5 5
SCHRIRGE A, M A Y 6 BRI
[UENER

a7 LEERRGE S (FEE. HR-MS 45
t m/z 465.177 4 [M+H] . 'H-NMR (300 MHz,
CD;0D) 6: 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-OCHj3), 3.78
(3H, s, 3’-OCH3), 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;0OD) &: 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 X 5 scmkipE 830, ke
M1 R T, -SR-S, 4 %%&%ﬁéﬁrﬁﬂ-&
B-D-HI A HE 1T o

&) 8: AOK A « HR-MS 45t m/z 463.161 9
[M+H]". 'H-NMR (300 MHz, DMSO-dy) 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,

-OCHs), 3.70 (3H, s, -OCHs3), 3.68 (2H, m, H-6, 6a),
3.10~4.11 (6H, m, sugar-H); “C-NMR (75 MHz,
DMSO-dg) 6: 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-OCHj3), 56.1 (9-OCHj3), 39.8 (C-6a).

DL $ode 5 Scpk s S A 80, s e e 8
i (6aR, 11aR)-9, 10-— A ILE M Ki-3-0-B-D-7

HPRETT o
a9 EEKA. 'H-NMR (300 MHz,
DMSO-dg) d: 12.94 (1H, 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-dy) :
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-OCHs). LA E%4fE 'ﬁir’iﬁ?&iﬁﬁﬂv
HP, WMOEEAA T 9 WA 3 -7-0-B-D-F
B o

E 10: JotEstiRgs & (TED . 10%MmiEE-
CTEH IR R OB, RAN (254 nm) AT R JCH
BEf. HR-MS 45 m/z 785.468 0 [M+H]". '"H-NMR
(300 MHz, CsDsN) 6: 4.92 (1H, d, J = 7.8 Hz,
Glc-H-1"), 4.87 (1H, d, J=7.5 Hz, Xyl-H-1") ; 7 M f
HILE S 6: 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-19p), 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 ¥ 5 S0k
EHA I, WA 10 35 ST

AW 11: AEREK. 10%58R- £ B %
LB 5, 254 (254 nmD AT R G 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, /= 3.3 Hz, H-190) ; 8
IS 5 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) &: 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"), 632 (C-6"), 170.9 (CH;CO-),
21.3 (CH;CO-)o LA b3 5 Seikapis Fe A —,
e A 11 ) R R AT 1L

AW 12: AR K. 10%5R- L FEF T4
LA BT 55, 254N (254 nmD AT R G 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-CH3-6"") ; 7
LSS 60 0.65 (3H, s), 0.84 (3H, 5), 0.93 (3H, s),
1.00 (6H, s), 1.21 (3H, s), 1.29 (3H, s); "*C-NMR (75
MHz, CsDsN) 6: 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 (Gle-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-17), 79.5 (C-2"), 78.6
(C-3"), 71.0 (C-4"), 66.8 (C-5"), 101.9 (Rha-C-1'"),
723 (C-2"), 72.7 (C-3"""), 74.5 (C-4""), 69.4 (C-5""),

18.9 (C-6"). LA_Fud b5 scpkiis HaA 50", i
B A 12 i R AT VI,

wEW 13: A K. 'HANMR (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-dj) 6: 155.4 (C-
6), 152.6 (C-2), 151.3 (C-4), 139.6 (C-8), 117.6 (C-5).
DL $odis 5 ScmrdioE S A 805, s et A 13
A RRIEE RS

&M 14: ALK K. 'H.NMR (300 MHz,
DMSO-d) 6: 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"). LA -Hd 5 kiR iE
A, RS 14 ) SIS,

& 15: AMK K. '"H.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) J: 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"). LA - %cdfs 5 Sciikdiis s A 55",
MO AL 1S K SR AT

WA 16: LS. ST N L
2, ANFREIFRGAV - A k- AR —
S e R IT, RE {EAE 08, e
A 16 A MEF.
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