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[ Abstract |

var. mongholicus.

Objective ;

ZHOU Kun,
( Tianjin University of Traditional Chinese Medicine

CONG Hui-yuan
Key Laboratory of
Tianjin 300193, China)

To study the chemical constituents of ethanol extract of Astragalus membranaceus

Method: The chemical constituents were isolated and purified by various chromatographic

techniques and the structures were determined by physico-chemical properties and modern spectroscopic

techniques. Result.

mongholicus, including B-sitosterol (1),
calycosin (6), adenosine (7),

3-0-B-D-glycoside (9 ), astragaloside I (10 ),

Twelve compounds were isolated from the ethanol extract of A.
daucosterol (2),
calycosin-7-0-B-D-glycoside (8), (6aR,
isoastragaloside I (11 ),

membranaceus var.
formononetin (3), oroxylin-A (4),
11aR) -9,
D-3-methoxy-chiro-inositol (12 ).

wogonin (5),
10-dimethoxy-pterocarpan-

Conclusion;: Compounds 3 and 4 were isolated from Astragalus membranaceus var. mongholicus for the first time.
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MEN MR O TR R T 160.3 g, IE T BEIR T 584.6 g
W TR CBRIZ R (150 g) URE A @3 (2 000 g,
100 ~ 200 H) 4 B, PE-EtOAc &7 & 4 (50: 1,
20:1,10:1,5:1,1:1,0: 1) & F PN, 4R #E TLC 53
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&Y 7(50 mg) k5% 8 (16 mg) ,fL-&H) 9(25
mg) G 10(15 mg) L&Y 11(13 mg) . fLEY)
12(40 mg) ,

3 HHETE

a1 TR (L8E) ,mp 133 ~ 134
°C , Liebermann-Burchard Jz Jif fH ¥, 10% & iR - 2, 5
WL, 5 a4 H EEX AR A SR TR, B
WE k2 3 MO TR] & G e T R T, RE A — EOF
1A P EIZIE Yl B-A S,
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W21 (0, Molish f i & B, W02 e JT SR fEfL &)
R REE— 3, SRS Y S N R IR
B RN T B O e Z AL BSOS N

k&YW 3 AR, =&k s B, R
RN R M, ESI-MS m/z 267 [M -H] ,m/z
291 [M +Na]*,'H-NMR (400 MHz,C;D,N)§5.7.24
(1H,dd,J=8.8,2.0 Hz,H-6),7. 12(1H,d,J =2.0
Hz,H-8),8.71 (1H,s,H2),8.44(1H,d,J =8.8
Hz,H-5),7.78(2H,d,J =8.4 Hz,H-2' ,H-6"),7.07

(2H, d, J = 8.4 Hz, H-3', H-5'), 3.69 (3H, s,
OCH,) ;”C-NMR (100 MHz,C,D,N)§:152.8(C-2),
124.7 (C-3),175.7 (C-4),125.4 (C-5),116.0 (C-
6),164.2 (C-7),103.2 (C-8),158.6 (C-9),118.0
(C-10),123.3 (C-1"),130.2 (C-2"),113.7 (C-
3'),159.1 (C-4'),113.7 (C-5"),130.2 (C-6"),
55.3(0CH;) . MR4s LA F 8, If 53k [3 ] xR,
YR A G W T-F B4 W AR L S v R R AN
a4 REAHK(AMBE-CROE) , —
SR SN BH M R -BE H 52 E BH M 4 0 AT g
BT B 8 R B S b & ). ESI-MS m/z 283 [ M -
H]~,'H-NMR (400 MHz, DMSO-d,)§: 12.94 (1H,
s,C,-OH) ,10.82(1H,s,C,-OH) ,8.09 (2H,d, J =
7.2 Hz,H-2",6"),7.60 (3H, m,H-3",4",5"),6.98
(IH,s,H3),6.65 (1H,s, H-8),3.77 (3H, s,
OCH,) ; "C-NMR (100 MHz, DMSO-d, ) §:163.7 ( C-
2),105.2 (C-3),182.7 (C4),153.2 (C-5),132.5
(C-6),158.1 (C-7),94.9 (C-8),153.0 (C-9),
104.8 (C-10),131.2 (C-1"),126.9 (C-=2",6"),
129.6 (C-3",5'),132.0 (C-4"),60.4(OCH,) ., #
Ph BB OF 50k [ 4 ] 0 IR S ik G o T2
IPE-A,
kG s WK (AP RE-FEE), =&k
R B INE BH P, 6 R -8 M S P, 42 7 i) RE Dy B 1
BOH MR R Rk G W, ESIMS m/z 283 [ M -
H]~,'H-NMR (400 MHz,DMSO-d,)8:12. 51 (1H,s,
C,-OH),10.82(1H,s,C,-OH) ,8.08 (2H, m, H-2",
6'),7.63(3H, m,H-3",4",5"),7.00(1H,s, H-3),
6.32 (1H,s,H-8),3.87 (3H, s, OCH, ) ; "C-NMR
(100 MHz,DMSO-d,) 8:163.5(C-2),105.6 (C-3),
182.5 (C-4),156.7 (C-5),99.6 (C-6),157.9 (C-
7),128.3 (C-8),150.1 (C9),104.3 (C-10),
131.3 (C-1"),126.5 (C-2"),129.3 (C-3"),132.6
(C-4"),129.7 (C-5"),126.8 (C-6'),61.5(0CH,),
AL W i FRARE BT A NMR B4 5 Sciik [ 4] 438
M EEA — B, MO e G 5,7- R 8- 4
LB, B 5
k&6 FkyAR, =& A8k s M, R
Al fg & 5 ¥ B, ESI-MS m/z 283 [M - H] ,'H-
NMR (400 MHz, DMSO-d,)8:10.77 (1H,s,C,-OH) ,
8.99(3H,s,C3'-0H) ,8.26(1H,s,H-2),7.96 (1H,
d,J=8.8 Hz,H-5) ,6.85(1H,d,J =2.0 Hz,H-8) ,
6.91(1H,d,J =2.0 Hz,H-6),7.04 (1H,s,H-2"),
<71 -
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6.94(2H,br s,H-5",6") ,3.78 (3H, s, C4'-OCH, ) ;
“C-NMR (100 MHz, DMSO-d,)5:153.0(C-2),123.4
(C-3),174.6 (C4),127.3 (C-5),115.1 (C-6),
162.5 (C-7),102.1 (C-8),157.4 (C-9),116.7 (C-
10),124.7 (C-1"),116.4 (C2'),146.0 (C-3"),
147.5 (C-4'),112.0 (C-5"),120.0 (C-6"),55.7
(OCH;) . AR DL 8, JF 5 3CHR 05 0I5 1%
EGY 0 B 8 7 B

EW T HEMK(HE) ., ESI-MS m/z 825
[M - H] ,'H-NMR ( C,D,N, 400 MHz) §:8.63
(1H,s,H-2),8.39 (2H,s,NH,) ,6.74 (2H,d,J =
4.5 Hz,H-1"),5.52 (1H,t,J =5.1 Hz,H-2"),5.08
(1H,s,H3"),4.78 (1H,s,H-4") ,4.33 (1H,d,J =
12.3 Hz,H-5"a) ,4.16 (1H,d,J=12.2 Hz,H-5'b) ;
“C-NMR(C,D,N,100 MHz) &:153.7 (C-2),121.8
(C-5),158.0 (C-6),140.9 (C-8),150.4 (C4),
91.2 (C-1"),75.9 (C-2"),72.8 (C-3"),88.2 (C-
4"),63.4 (C-5"), LA F-%ds 530k 6 ] Xf BEAE A —
B, A EZAE Y RS AL PR T .

a8 HEBA,E UV 254 nm T W AR
G HE, 7E UV 365 nm F i i (586, i 5% ik &
B s Wi i 2% (6, ESI-MS m/z 461 [M - H] ~ .'H-
NMR(C,D,N,400 MHz)5: 8.34(1H,d,J =8.8 Hz,
H-5),8.14(1H,d,J =2.4 Hz,H-2),7.76 (1H,d,
J=2.0 Hz,H2") ,7.28(2H, m,H-6,8),7. 04 (1H,
d,]=8.4 Hz,H-5"),7.41 (1H,dd,J =2.4 Hz, H-
6'),5.79(1H,d,J=7.6 Hz,H-1") ;3. 77(3H,s,C4'-
OCH,) ;"C-NMR(C,D,N,100 MHz)§:153.2(C-2),
125.1(C-3),175.6(C-4),127.9(C-5),117.8 ( C-
6),162.4(C-7),104.3(C-8),157.9(C-9),120.5
(C-10),126.1(C-1"),116.0(C-2 ") ,148.1(C-3"),
148.9(C-4"),112.5(C-5") ,119.8(C-6") ,101.9( C-
1"),74.8(C-2") ,78.5(C-3"),71.2(C-4"),79.3(C-
5"),62.4(C-6"),56.0( OMe), H4E'H-NMR Fi1"C-
NMR %4k, 5 SClk [ 7 ] % B8 o e &9 ok &
% 5 W R -7-0-B-D-5 % B

EW  H kAR, X Molish 57 2 FH M &
N7, R R B by s I B M, TR K i e A A 4G bE . ESI-
MS m/z 461 [M -H] ,'H-NMR(C,D,N,400 MHz)
8:7.51(1H,d,J =6.4 Hz,H-1),7.06 (2H, m, H-2,
4),4.10(H,br s,H-6) ,3.74(2H,m,H-6,6a) ,5.59
(1H,d,J=7.2 Hz,11a) ,6.98(1H,d,J =8.4 Hz, H-
7),6.56(1H,d,J=8.4 Hz,H8),5.63(1H,d,J =
7.6 Hz,H-1") ,4.26 ~4.50(6H,m) ,3.75(3H,s,9-

- 72 .

OCH,),3.96 (3H,s,10-OCH,) ; "C-NMR ( C;D,N,
100 MHz) # JCH# 4> 6:132.7(C-1),111.3 (C-=2),
159.96(C-3),105.25(C-4),157.22(C4a) , 66. 72
(C-6),40.36 (C-6a),122.38(C-6b),119.07 ( C-
7),105.88 (C-8),153.95 (C9),132.7 (C-10),
152.19 (C-10a),79.35 (C-11a), 114. 64 (C-11b) ,
56.47(9-OMe) ,60. 53 (10-OMe ) ; 1 # 4> 8:102. 14
(C-1"),74.95(C2"),78.5(C-3"),71.21 (C4"),
78.96 (C-5"),62.3 (C-6"), #i#t'H-NMR #1 "C-
NMR 4, I 5 3Cmk [8 ] % B, o 2 itk &
(6aR,11aR)-9,10-_ F 45 3t & W J¢-3-0-B-D-4 %j
WEH

RGP 10 FER R (HE) X 5% mK B
VAT W R Lo, W AH R R 5, X Molish 357 & BH
M 2 W, Liebermann-Burchurd Jz )i & FH ¥4, ESI-MS
m/z 825 [M - H] ,'H-NMR ( C,D,N,400 MHz)$§:
0.22(1H,d,H-19),0.57(1H,d,H-198),0.95 (3H,
s,30-CH,),1.30 (3H,s,29-CH,),1.32 (6H,s,21-
CH, 27-CH,),1.42 (3H,s,18-CH,),1.59 (3H,s,
26-CH,),1.82 (3H,s,28-CH,),1.83 (3H,s,3 -
OCH,) ;”C-NMR(C,D,N,100 MHz)§:33.5 (C-1),
31.4 (C-2),90.1 (C-3),43.9 (C4),53.8 (C-5),
80.5(C-6),36.0 (C-7),47.0 (C-8),22.4 (C9),
30.1 (C-10),27.4 (C-11),34.7 (C-12),46.3 (C-
13),47.5 (C-14) ,47.4 (C-15),74.6 (C-16),59.5
(C-17),22.5 (C-18),31.4 (C-19),88.5 (C-20),
28.4 (C-21),36.2 (C-22),27.8 (C-23),82.9 (C-
24),72.5 (C-25),29.5 (C-26),29.9 (C-27),29.8
(C-28),17.9 (C29),21.2 (C-30) ;3-0-8-D-Xyl:
108.6 (C-1"),74.4 (C-2"),80.5 (C-3"),70.5 (C-
4'),68.0 (C-5'),172.1(C =0),22.5 (OMe) ;6-0-
B-D-Glc:106.6 (C-1'),76.9 (C-2"),80.6 (C-3"),
73.1 (C-4'),79.4 (C-5"),64.4 (C-6"), i it %t
[t'H-NMR & "“C-NMR 3848 , 5 Sk [ 9 ] 18 i1 %
R I B A — 2, DY T i 2 e A W ok B
B,

a1 JEKRAR(HEE) X 5% iR LB
VAU R T B AH R T €, X Molish i 7 £ BH
£ |2 W , Liebermann-Burchurd [z 1 [H4E . ESI-MS m/
2825 [M-H] ,'H-NMR(C,D,N,400 MHz)§:0. 22
(1H,d,H-19),0.57 (1H,d, H-198),0.95 (3H,s,
30-CH,),1.30 (3H,s,29-CH,),1.32 (6H,s,2l1-
CH,,27-CH,),1.42 (3H,s,18-CH,),1.59 (3H,s,
26-CH,),1.82 (3H,s,28-CH,),1.83 (3H,s,3'-
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OCH,) ;"C-NMR( C;D,N,100 MHz)§:33.5 (C-1),
31.4 (C-2),90.1 (C-3),43.9 (C-4),53.8 (C-5),
80.5(C-6),36.0 (C-7),47.0 (C-8),22.4 (C-9),
30.1 (C-10),27.4 (C-11),34.7 (C-12),46.3 (C-
13),47.4 (C-14) ,47.5 (C-15),74.6 (C-16),59.5
(C-17),22.5 (C-18),31.4 (C-19),88.5 (C-20),
28.4 (C-21),36.2 (C-22),27.8 (C-23),82.9 (C-
24),72.5 (€-25),29.5 (€-26),29.9 (C-27),29.9
(C28),17.9 (C-29),21.2 (C-30);3-0-B-D-Xyl:
108.6 (C-1"),74.4 (C-2"),80.5 (C-3"),70.5 (C-
4'),68.0 (C-5'),172.1(C=0),22.5 (OMe) ;6-0-
B-D-Glc:106.6 (C-1"),76.9 (C-2"),80.6 (C-3"),
73.1 (C4"),79.4 (C-5"),64.4 (C-6"), i@ i *F
F'H-NMR J “C-NMR % %4, 5 3k [ 10 ] 4238 (9
SR R B A — 3, T A e i e B W
M EERE .

fkEw12 JaEGik(PE), 2B TK, A5
BETHEE, 5% MR CBERA B A, ESI-MS m/z
193 [M -H] .'"H-NMR(C,D,N,400 MHz) §:3.96
(3H,s,0CH,) ,4.19(1H,t,J =9.2 Hz,H-2) ,4.67
(1H,t,]=9.3 Hz,H-3) ,4.79(2H,m ,H4,5) ,4. 84
(2H,m,H-1,6) ;"C-NMR(C,D,N,100 MHz) §:75.5
(C-1),73.6(C-2),87.1(C-3),76.0(C-4),74.4
(C-5),75.1(C-6),62.0 (OCH, ), i if X% ' H-
NMR & "C-NMR ¥ %4 , 5 Scik[ 11 1436 19 D-3-H1
A - T U A AR — 3, R AT E LA
D-3- 4 - TR
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