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Chemical constituents in roots of Astragalus membranaceus

LI Yan-xun', LI Zhang-peng', YAN Shi-li*, SU Yan-fang'
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2. Wanxianghengyuan Technology Company Limited, Tianjin 300410, China

Abstract: Objective To study the chemical constituents in the roots of Astragalus membranaceus. Methods The constituents were
isolated and purified by silica gel, ODS, polyamide and Sephadex LH-20 column chromatography. Their structures were elucidated by
NMR spectra. Results Twenty-three compounds were isolated from the roots of 4. membranaceus, covering 14 flavonoids, eight
triterpenoid saponins and one phenylpropanoid. They were identified as 2’-methoxyisoliquiritigenin (1), echinatin (2), licochalcone B
(3), 3',4',7-trihydroxyflavone (4), 4',7-dihydroxyflavone (5), 3',7,8- trihydroxy-4'-methoxyisoflavone (6), 4-hydroxycinnamic acid (7),
calycosin (8), formononetin (9), 2'.4,4-trihydroxychalcone (10), pendulone (11), liquiritigenin (12), pratensein (13),
calycosin-7-O-B-D-glucopyranoside (14), ononin (15), astragaloside IV (16), cyclocanthoside E (17), isoastragaloside II (18),
astragaloside II (19), astragaloside III (20), isoastragaloside I (21), brachyoside B (22), and cycloaraloside A (23). Conclusion
Compounds 1—7 are isolated from the plants of Astragalus Linn. for the first time.
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8). tH{k & ( formononetin, 9). 2.44-
trihydroxychalcone ( 10 ) . pendulone ( 11 ) .
liquiritigenin (12). pratensein (13). &85 4
(calycosin-7-O-B-D-glucopyranoside, 14). T-H§{E
15), 8 A= WK
(astragaloside IV, 16). cyclocanthoside E (17).
ST 1T (isoastragaloside 11, 18). 3 21T 1T
(astragaloside 11, 19). 3% B2 11 111 (astragaloside 11,
20). F R H 1 (isoastragaloside 1, 21).
brachyoside B (22). cycloaraloside A (23) A& 14~
IKINPR: 4-hydroxycinnamic acid (7). tL&H) 1~7
VIN=R/ VNP LR/ RS R
1 XFES5HH

Bruker Avance III 600 MHz %3P (Hi
1 Bruker A 7]); Agilent 6310 Ion Trap LC/MS &1
BT (Agilent 227]); XT4A A sl e A%
CAEREBMUCH GRS )5 GFasg 2 Akt (10~
40 pm) . FEOIEEER (100~200. 200~300 H) A
TSR T s JEEE (60~80 H) JHHTT
N DU B A4 IR 7 s Sephadex LH-20 %
FEWEEES }) Amersham Pharmacia “EJ4i AR ] 7=
fh; ODS k(A ERERR (20~45 um) 4 Fuji Silysia
A2 AT R 7] 77 it s D101 DR LIS AR i b R 1T v
Stk A A H 4277 ZORBAXSB-Cys il 4 1 (250
mmX21.2 mm, 7 um). ZORBAXSB-C g 73 HT4E (250
mmX4.6 mm, 5 pm) KHEEZHERAF 7 B
TR B T RREHEREA R s oAb Bl
Eap S TEA

LM T RARAE 2014 4E0 T b2 [
2y, R B 2 R R AR R S E N IR 3
1 Astragalus membranaceus (Fisch.) Bge. FJT54R .
2 RRSSE

IO S 2 B TR AR 80 ks 70%- 30% LI #-4
2 Wk, BHK 2.5 hy P PIBOAFITS R 33 keo
KRBV TG KT, HSEARBRIR Ol BT
AN TR CPRZEIY) (625 g) SR REMAT (03
Sy, LA &P HE-FEE (100 0 0—0 1 100D BAEDE
Jii, SRR O R AR 5 AN (Fr 1~5).
Fr. 2 (1725 @) SO &, L& -
HlE (94 1650 1 50) — HEBEG VLML, i)z
CRERT A #3301 7 N4y (Fr. 2.1~2.7), Fr. 2.2 (18
g) 4 ODS iR AE e, DIHfEE-/K (38 16250 -
500 AiahAd, L4F 109 NSy, Fr.2.2.47~22.55

# (ononin,

SRS G E A 8 (794 mg), H4EFE
R BFBGE R AT i 4 B, DS -l TR £ 15
(96 : 4) Plt, F24LEY1 (3.4mg). T TLC
KR I Fr. 2.2.65~2.2.75 (105 mg), #Rjmilidfk
AT S B, DL S E-BIR Ol (92 1 8) Uk
Jiit, P54t Sephadex LH-20 F: €4 (HEE) 4lifk, 15
AP 2 (3.5 mg). Fr. 2.2.5 & HEEE 4N A1
&4 7 (30 mg). il TLC K& Fr. 2.2.81~
2.2.93 FiZ: ODS H e FE il SRk kE (i 70 15, 13
FEAY 10 (5mg). 11 (8 mg). 12 (15mg). 13
(30 mg). Fr. 2.2.99~2.2.109 £ H i 5 45 i 5 94k
A9 (89 mg). Fr.2.3 (10 g) LHBIA:(GRES
B, DL - A (92 1 8—86 1 14) WEME, It
55 98 My, Wit TLC MiR&If Fr. 2.3.21~
2.3.45 (284 mg), £ Sephadex LH-20 F:{f i ( %)
IYES, PRI HPLC 4tk (FPfE-/K 43 @ 57—
47 1 53) f3kEY 3 (2.0mg). 5 (2.0mg). 6 (3.0
mg). il TLC Kiil& I Fr. 2.3.71~2.3.95 (120
mg), % Sephadex LH-20 #F(ai (HHEE) 70, 15
FHL G 4 (42 mg). Fr. 3 82 REERFE (O RS2 5,
BELEW 15 (23 mg). IF T AL D101 K
LI B AT i 2 2, LLARE-7K (0 © 100—30 :
70—70 : 30—95 : 5) Wi, 144 M4 (Fr.A~D)
Hrp Fr. B & MRS 3205 14 (8 ).
45y Fr. C (333 @) ik Z ke A%, DL
Fe-FIE (94 0 6—~82 1 18) BAEEVEMG, 73 5 M4
4y (Fr. C1~C5), Fr. C4.149~162 2 W J 55 o 45
S EIL A 16 (3 g), Fr. C4.183~195 45k ODS
WRAE A, SRS 17 (39 mg). Fr
C3.81-130 & Z IRKE AT (L3 S il £ 8 HPLC 43 i,
HEMLAEY 18 (71 mg). 19 (2 ). 20 (210 mg)-
21 (72 mg). 22 (224 mg). 23 (3 mg).
3 HMETE

& 1 FEAAE AR mp 223~225 °C . ESI-MS
m/z 293.3 [M+Na]". "H-NMR (600 MHz, CD;0D) ¢:
7.60 (1H, d, J = 7.8 Hz, H-6"), 7.58 (1H, d, J = 15.3
Hz, H-p), 7.53 (2H, d, J= 8.7 Hz, H-2, 6), 7.44 (1H, d,
J =153 Hz, H-0), 6.84 (2H, d, J = 8.7 Hz, H-3, 5),
6.53 (1H, s, H-3"), 6.48 (1H, d, J = 8.1 Hz, H-5'), 3.89
(3H, s, -OCH3). L b #ds 5 SCiikIR i S A — 5,
W A% 1 04 2'-methoxy-isoliquiritigenin.

&) 2. K. mp 209~211 °C. ESI-MS
m/z: 293.2 [M+Na]". '"H-NMR (600 MHz, DMSO-d;)
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5:7.98 (2H, d, J = 8.1 Hz, H-2', 6"), 7.90 (1H, d, J =
15.8 Hz, H-B), 7.76 (1H, d, J = 8.3 Hz, H-6), 7.65 (1H,
d, J=15.6 Hz, H-0), 6.86 (2H, d, J = 8.2 Hz, H-3', 5"),
6.46 (1H, s, H-3), 6.44 (1H, d, J = 8.3 Hz, H-5), 3.84
(3H, s, -OCHz). LA F¥edfs 55 Sk g 3 A — 5,
DRI S A 2 2 g ) H B

&) 3: ﬁaf’él% mp 196~197 C. ESI-MS
m/z: 309.3 [M+Na]". 'H-NMR (600 MHz, CD;0D)
5:7.99 (2H, d, J = 8.4 Hz, H-2', 6"), 7.98 (1H, d, J =
10.4 Hz, H-B), 7.66 (1H, d, J = 15.7 Hz, H-0), 7.24
(1H, d, J= 8.5 Hz, H-6), 6.90 (2H, d, J = 8.4 Hz, H-3',
5, 6.65 (1H, d, J = 8.5 Hz, H-5), 3.85 (3H, s,
-OCH3)o Ll ¥df 5 Scmpaias s A — 2, Rk
ENAE 3 0 H H A HE B,

&Y 4: Ry E{A, mp 294~296 C,
ESI-MS m/z: 293.1 [M+Na]". 'H-NMR (600 MHz,
CD;COCDs) 6: 7.59 (1H, d, J = 8.4 Hz, H-5), 7.45
(1H, s, H-2'), 7.24 (1H, d, J = 8.3 Hz, H-6"), 6.83 (1H,
d, J=8.4 Hz, H-5"), 6.74 (1H, s, H-8), 6.70 (1H, d, J =
8.1 Hz, H-6), 6.63 (1H, s, H- 3)0 DL s 5 Sk aE

A HUT, WIS E G 4 N 34T
trihydroxyflavone.
&Y 5: WEARE A, mp>300 ‘C. ESI-MS

miz: 277.0 [M+Na]". '"H-NMR (600 MHz, DMSO-d)
5:7.97 (2H, d, J = 8.2 Hz, H-2', 6"), 7.84 (1H, d, J =
8.9 Hz, H-5), 6.95 (1H, s, H-8), 6.91 (2H, d, J = 8.8
Hz, H-3, 5'), 6.89 (1H, d, J = 8.4 Hz, H-6), 6.71 (1H,
s, H-3)o LU0 5 scmpatoa e A 0, Rk
EWAWY) S M 4,7-dihydroxyflavone .

WwEY 6: k¥ A, mp 265~266 C.
ESI-MS m/z: 323.4 [M+Na]". 'H-NMR (600 MHz,
CD;0D) 6: 8.20 (1H, s, H-2), 7.59 (1H, d, J = 8.7 Hz,
H-5), 7.01 (1H, s, H-2'), 6.98 (1H, s, H-5"), 6.98 (1H,
s, H-6), 6.96 (1H, d, J = 8.7 Hz, H-6), 3.89 (3H, s,
-OCH3). Lh - ¥His 5 semkdisa e A 5, Rk
EWAY) 6 Jy 37 8-trihydroxy-4'-methoxyisoflavone .

th &Y 7: AGE K. mp 216~218 C. ESI-MS
miz: 186.6 [M+Na]". "H-NMR (600 MHz, CD;0D)
d:7.56 (1H, d, J = 16.0 Hz, H-7), 7.39 (2H, d, J = 7.4
Hz, H-2, 6), 6.76 (2H, d, J = 8.6 Hz, H-3, 5), 6.24 (1H,
d,J=16.0 Hz, H-8). UL %t 5 CHRIRIEIE A —
S R % A4 T 9 4-hydroxycinnamic acid.

th&Y) 8: A ]H 4K . mp 230~232 “C. ESI-MS

m/z: 307.5 [M+Na]". "H-NMR (600 MHz, DMSO-dj)
5: 8.26 (1H, s, H-2), 7.92 (1H, d, J = 8.7 Hz, H-5),
7.00 (1H, s, H-2"), 6.90 (3H, overlapped, H-5', 6, 6'),
6.82 (1H, s, H-8), 3.72 (3H, s, -OCH3). LA F¥i¥5 5
SCERIRE A Y, e 8 N BE
SR .

&Y 9: W E A, mp 257~258 C.
ESI-MS m/z: 291.3 [M+Na] H-NMR (600 MHz,
DMSO-ds) J: 8.29 (1H, s, H-2), 7.92 (1H, d, J = 8.8
Hz, H-5), 7.45 (2H, d, J = 8.2 Hz, H-2', 6'), 6.93 (2H,
d, J=8.2 Hz, H-3', 5"), 6.89 (1H, d, J = 8.8 Hz, H-6),
6.82 (1H, s, H-8), 3.73 (3H, s, -OCH3). LA F¥#i 53¢
BRI FEA 20, R % B A5 9 P IE 2

&9 10: 354 54K .mp 190~192 C .ESI-MS
m/z: 279.0 [M+Na]". "H-NMR (600 MHz, CD;0D)
5:8.00 (1H, d, J = 8.6 Hz, H-6'), 7.80 (1H, d, J=15.3
Hz, H-a), 7.64 (2H, d, J = 8.6 Hz, H-2, 6), 7.63 (1H,
d, J = 14.7 Hz, H-p), 6.87 (2H, J = 8.1 Hz, H-3, 5),
6.44 (1H, d, J= 8.5 Hz, H-5'), 6.31 (1H, s, H-3). Ll I
Hod 5 SCRIRE R A P, et A 10
Jj 2',4,4'-trihydroxychalcone.

A 11: B A A  mp 149~150 C.ESI-MS
m/z: 339.4 [M+Na]". "H-NMR (600 MHz, CD;0D)
5: 6.77 (1H, d, J = 8.4 Hz, H-5), 6.27 (1H, s, H-6'),
6.23 (1H, d, J = 8.1 Hz, H-6), 6.11 (1H, s, H-8), 4.11
(1H, d, J = 10.5 Hz, H-2a), 3.88 (3H, s, 3-OCHj3),
3.87 (3H, s, 4'-OCH3;), 3.85 (1H, overlapped, H-2b),
3.24 (1H, overlapped, H-3), 2.82 (1H, dd, /= 15.5, 5.7
Hz, H-4a), 2.61 (1H, dd, J = 15.5, 8.0 Hz, H-4b). Ul L
$od 5 SciraoE A -5, WMik% sy u
4 pendulone.

&9 12: 35 A [ 4K .mp 204~206 C .ESI-MS
m/z: 279.1 [M+Na]". "H-NMR (600 MHz, CD;0D)
5:7.74 (1H, d, J = 8.6 Hz, H-5), 7.34 (2H, d, J = 8.2
Hz, H-3', 5'), 6.83 (2H, d, J = 8.2 Hz, H-2', ¢'), 6.51
(1H, dd, J= 1.5, 8.8 Hz, H-6), 6.37 (1H, d, J= 1.4 Hz,
H-8), 5.40 (1H, dd, J = 2.0, 13.3 Hz, H-2), 3.06 (1H,
dd, J = 13.1, 17.0 Hz, H-3b), 2.70 (1H, dd, J = 2.8,
16.8 Hz, H-3a). LA F4di b5 ik 2 A — 5,
DAl S5 e A5 ) 12 24 liquiritigenin.

&9 13: A A . mp 255~257 C.ESI-MS
m/z: 323.7 [M+Na]". '"H-NMR (600 MHz, DMSO-d;)
5: 8.32 (1H, s, H-2), 7.02 (1H, d, J = 1.7 Hz, H-2"),



* 2604 -

¢ £ 4% Chinese Traditional and Herbal Drugs

Fa48H% HI13W 2007ETH

6.97 (1H, d, J = 8.4 Hz, H-5'), 6.94 (1H, dd, J = 8.4,
1.6 Hz, H-6"), 6.38 (1H, d, J = 2.0 Hz, H-8), 6.22 (1H,
d, J=1.9 Hz, H-6), 3.79 (3H, s, -OCH;). L\ - %i#i 55
SCHRARE A P, RS RS 13 N
pratensein.

eG4 14: [HEE A  mp 222~223 ‘C L ESI-MS
miz: 469.5 [M+Na] . '"H-NMR (600 MHz, DMSO-dj)
o: 8.33 (1H, s, H-2), 7.97 (1H, d, J = 8.7 Hz, H-5),
7.08 (1H, dd, J = 8.9, 2.0 Hz, H-6), 7.17 (1H, d, J =
1.9 Hz, H-8), 7.01 (1H, s, H-2'), 6.90 (2H, s, H-5', 6),
3.73 (3H, s, -OCH3), 5.05 (1H, m, Glc-H-1"), 3.65
(1H, m, Glc-H-6"a), 3.40 (1H, overlapped,
Glc-H-6"b), 3.40 (1H, overlapped, Glc-H-5"), 3.25
(2H, m, Gle-H-2", 3"), 3.12 (1H, m, Glc-H-4"), 9.00
(1H, s, 3-OH). LA_-¥dhs 5 Sciikap g s A —55(,
Mk sz o) 14 0 B .

& 15: (A E A . mp 203~205 C.ESI-MS
miz: 453.5 [M+Na]". '"H-NMR (600 MHz, DMSO-d)
J: 8.45 (1H, d, J = 3.5 Hz, H-2), 8.06 (1H, dd, J= 9.0,
3.5 Hz, H-5), 7.16 (1H, dd, J = 7.0, 2.3 Hz, H-6), 7.25
(1H, s, H-8), 7.54 (2H, dd, J = 7.0, 2.3 Hz, H-2', 6'),
7.01 (2H, dd, J = 7.0, 3.0 Hz, H-3', 5'), 3.79 (3H, d,
J=3.0 Hz, -OCHs), 5.19 (1H, s, Glc-H-1"), 3.72 (1H,
m, Glc-H-6"a), 348 (1H, t, J = 4.0, 3.6 Hz
Glc-H-6"b), 3.48 (1H, t, J = 4.0, 3.6 Hz, Glc-H-5"),
3.31 (2H, s, Gle-H-2", 3", 3.18 (1H, m, Glc-H-4"). LA
A SRR S A S, M et A 15
HTERRAGTT o

& 16: AE{A. mp>300 ‘C. ESI-MS
miz: 808.0 [M+Na]". 'H-NMR (600 MHz, CsDsN) §:
4.92 (1H, d, J = 7.8 Hz, Glc-H-1"), 4.87 (1H, d, J =
7.4 Hz, Xyl-H-1"); 7 MAFIAES 60 0.95 (3H, s),
1.31 (3H, s), 1.31 (3H, s), 1.39 (3H, s), 1.43 (3H, s),
1.60 (3H, s), 2.05 (3H, s); 0.60 (1H, d, J = 3.6 Hz,
H-19b), 0.22 (1H, d, J = 3.6 Hz, H-19a); “C-NMR
(150 MHz, CsDsN) 8: 32.7 (C-1), 30.7 (C-2), 89.0
(C-3), 43.1 (C-4), 53.0 (C-5), 79.8 (C-6), 35.1 (C-7),
46.2 (C-8), 21.6 (C-9), 29.5 (C-10), 26.6 (C-11), 33.9
(C-12), 45.5 (C-13), 46.7 (C-14), 46.7 (C-15), 73.8
(C-16), 58.7 (C-17), 20.3 (C-18), 29.3 (C-19), 87.7
(C-20), 28.7 (C-21), 35.4 (C-22), 26.9 (C-23), 82.1
(C-24), 71.7 (C-25), 27.6 (C-26), 29.1 (C-27), 29.0
(C-28), 16.9 (C-29), 21.6 (C-30), 108.1 (C-1"), 76.0

(C-2"), 79.0 (C-3"), 71.7 (C-4), 67.5 (C-5"), 105.6
(C-17), 76.0 (C-2"), 793 (C-3"), 72.3 (C-4"), 78.6
(C-5"), 63.6 (C-6"). LAt 55 Sciikapis s A — 50,
WS SEAL G 16 3 BT

& 17: A A, mp>300 C. ESI-MS
m/z: 809.8 [M+Na]". 'H-NMR (600 MHz, CsDsN) -
4.92 (1H, d, J = 7.4 Hz, Glc-H-1"), 4.85 (1H, d, J =
7.6 Hz, Xyl-H-1"); 7 MAFIEAES 6: 1.00 3H, s),
1.10 (3H, d, J = 6.4 Hz), 1.38 (3H, s), 1.42 (3H, s),
1.48 (3H, s), 1.50 (3H, s), 2.04 (3H, s); 0.60 (1H, d,
J=2.7Hz, H-19b), 0.21 (1H, d, J = 3.2 Hz, H-19a);
BC.NMR (150 MHz, CsDsN) &: 32.7 (C-1), 30.7
(C-2), 89.0 (C-3), 43.1 (C-4), 52.9 (C-5), 79.6 (C-6),
34.8 (C-7), 46.0 (C-8), 21.9 (C-9), 29.2 (C-10), 26.9
(C-11), 33.6 (C-12), 46.2 (C-13), 47.4 (C-14), 48.3
(C-15), 72.4 (C-16), 57.6 (C-17), 18.9 (C-18), 28.6
(C-19), 29.1 (C-20), 18.8 (C-21), 33.4 (C-22), 28.3
(C-23), 77.5 (C-24), 73.0 (C-25), 26.7 (C-26), 26.3
(C-27), 20.3 (C-28), 29.0 (C-29), 16.9 (C-30), 108.1
(C-1), 76.1 (C-2)), 78.6 (C-3"), 71.7 (C-4), 67.5
(C-5"), 105.6 (C-1"), 76.1 (C-2"), 79.0 (C-3"), 72.3
(C-4"), 78.6 (C-5"), 63.6 (C-6"). LA I Hidfs 5 S iikdfit
FoA—5, wes e B 17 A eyclocanthoside E.

&9 18: A A& . mp 223~225 C.ESI-MS
m/z: 850.1 [M+Na] . 'H-NMR (600 MHz, CsDsN) §:
491 (1H, d, J = 7.5 Hz, Glc-H-1"), 4.85 (1H, d, J =
7.5 Hz, Xyl-H-1"); 8 NMAMILE S 6: 0.94 (3H, s),
1.31 (3H, s), 1.31 (3H, s), 1.34 (3H, s), 1.43 (3H, s),
1.60 (3H, s), 2.00 (3H, s), 2.01 (3H, s, -COCH3); 0.59
(1H, d, J = 2.7 Hz, H-19b), 0.22 (1H, d, J = 2.7 Hz,
H-19a); "C-NMR (150 MHz, CsDsN) &: 32.6 (C-1),
30.6 (C-2), 89.2 (C-3), 43.1 (C-4), 52.9 (C-5), 79.8
(C-6), 35.1 (C-7), 46.7 (C-8), 21.6 (C-9), 29.4 (C-10),
26.6 (C-11), 33.8 (C-12), 45.5 (C-13), 46.6 (C-14),
46.1 (C-15), 73.8 (C-16), 58.7 (C-17), 21.7 (C-18),
29.3 (C-19), 87.7 (C-20), 27.6 (C-21), 35.3 (C-22),
27.0 (C-23), 82.1 (C-24), 71.8 (C-25), 29.0 (C-26),
27.7 (C-27), 29.1 (C-28), 17.1 (C-29), 20.3 (C-30),
107.8 (C-1"), 73.6 (C-2'), 79.7 (C-3"), 69.7 (C-4"), 67.2
(C-5"), 105.8 (C-1"), 76.1 (C-2"), 79.7 (C-3"), 72.3
(C-4"), 78.6 (C-5"), 63.5 (C-6"), 171.3 (CH;CO-),
21.6 (CH;CO-)o A L% 5 SCikapiE Fe A — 5%,
WO SEAL S 18 Ny S S AT 10,
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&M 19: A E A . mp 253~255 C.ESI-MS
miz: 850.0 [M+Na]". '"H-NMR (600 MHz, CsDsN) 6:
4.92 (1H, d, J = 7.8 Hz, Glc-H-1"), 4.79 (1H, d, J =
8.0 Hz, Xyl-H-1"); 8 IMAHILES 5: 0.93 (3H, s),
1.28 (3H, s), 1.31 (3H, s), 1.32 (3H, s), 1.41 (3H, s),
1.60 (3H, s), 1.82 (3H, s), 2.05 (3H, s); 0.54 (1H, s,
H-19b), 0.19 (1H, s, H-19a); “C-NMR (150 MHz,
CsDsN) 6: 32.7 (C-1), 21.8 (C-2), 89.5 (C-3), 42.9
(C-4), 53.0 (C-5), 79.9 (C-6), 35.4 (C-7), 46.4 (C-8),
21.8 (C-9), 29.6 (C-10), 26.8 (C-11), 33.9 (C-12), 45.7
(C-13), 46.7 (C-14), 46.8 (C-15), 74.1 (C-16), 58.8
(C-17), 21.9 (C-18), 29.6 (C-19), 87.9 (C-20), 27.7
(C-21), 35.5 (C-22), 27.1 (C-23), 82.3 (C-24), 71.9
(C-25), 28.3 (C-26), 28.8 (C-27), 28.9 (C-28), 17.2
(C-29), 20.5 (C-30), 105.3 (C-1'), 76.7 (C-2), 76.1
(C-3", 71.9 (C-4'), 67.6 (C-5'), 105.8 (C-1"), 76.1
(C-2"), 79.6 (C-3"), 72.3 (C-4"), 78.7 (C-5"), 63.6
(C-6"), 170.8 (CH5CO-), 21.0 (CH5CO-). LA L %#5 5
SCHRIFGEREA Y, M e S 19 R
1 11,

A 20: A E 4K mp 243~245 “C.ESI-MS
miz: 808.0 [M+Na]". 'H-NMR (600 MHz, CsD;sN) §:
4.92 (1H, d, J = 6.8 Hz, Glc-H-1"), 5.42 (1H, d, J =
7.7 Hz, Xyl-H-1"); 7 MAHIEAES 60 1.01 (3H, s),
1.32 (3H, s), 1.33 (3H, s), 1.44 (3H, s), 1.45 (3H, s),
1.59 (3H, s), 1.96 (3H, s); 0.57 (1H, d, J = 2.8 Hz,
H-19b), 0.29 (1H, d, J = 2.8 Hz, H-19a); “C-NMR
(150 MHz, CsDsN) d: 32.1 (C-1), 30.1 (C-2), 88.3
(C-3), 42.5 (C-4), 53.6 (C-5), 67.5 (C-6), 38.2 (C-7),
46.6 (C-8), 20.7 (C-9), 29.1 (C-10), 25.9 (C-11), 33.1
(C-12), 44.7 (C-13), 45.8 (C-14), 46.2 (C-15), 73.1
(C-16), 58.0 (C-17), 21.2 (C-18), 30.1 (C-19), 86.9
(C-20), 26.8 (C-21), 34.6 (C-22), 26.1 (C-23), 81.3
(C-24), 71.0 (C-25), 27.9 (C-26), 28.3 (C-27), 28.5
(C-28), 16.2 (C-29), 19.8 (C-30), 105.3 (C-1'), 82.9
(C-2)), 77.6 (C-3"), 70.6 (C-4'), 66.3 (C-5), 105.7
(C-1"), 76.7 (C-2"), 77.6 (C-3"), 71.3 (C-4"), 78.0
(C-5"), 62.4 (C-6")o LI %dis b5 SCwkRiEF A —
P, WA 20 R EAT 1L

&9 21: A EE A . mp 210~212 °C,ESI-MS
miz: 891.5 [M+Na]". "H-NMR (600 MHz, CsDsN) ¢:
4.95 (1H, d, J = 7.8 Hz, Glc-H-1"), 4.82 (1H, d, J =
7.8 Hz, Xyl-H-1"); 9 MAHIAE S 5: 0.93 (3H, s),

1.28 (3H, s), 1.31 (3H, s), 1.32 (3H, s), 1.41 (3H, s),
1.60 (3H, s), 1.82 (3H, s), 1.97 (3H, s), 2.03 (3H, s);
0.54 (1H, d, J = 3.3 Hz, H-19b), 0.19 (1H, d, J = 3.9
Hz, H-19a); C-NMR (150 MHz, CsDsN) &: 32.4
(C-1), 30.3 (C-2), 89.5 (C-3), 42.7 (C-4), 52.9 (C-5),
79.8 (C-6), 35.3 (C-7), 46.3 (C-8), 21.6 (C-9), 29.3
(C-10), 26.6 (C-11), 33.8 (C-12), 45.5 (C-13), 46.6
(C-14), 46.7 (C-15), 73.9 (C-16), 58.7 (C-17), 21.7
(C-18), 29.5 (C-19), 87.7 (C-20), 27.6 (C-21), 35.3
(C-22), 26.9 (C-23), 82.1 (C-24), 71.8 (C-25), 28.7
(C-26), 28.8 (C-27), 17.0 (C-28), 29.1 (C-29), 20.3
(C-30), 104.9 (C-1"), 75.8 (C-2'), 73.1 (C-3"), 73.2
(C-4"), 63.5 (C-5"), 105.7 (C-1"), 76.1 (C-2"), 79.3
(C-3"), 72.3 (C-4"), 78.7 (C-5"), 63.5 (C-6"), 170.9
(CH;CO-), 21.6 (CH;CO-), 170.5 (CH;CO-), 21.2
(CH;CO-)o LA_E¥li 55 ek S A — 50, %
ENAEY 21 R R L

&) 22: A AE . mp 257~259 C.ESI-MS
mlz: 676.3 [M+Na]". "H-NMR (600 MHz, CsDsN) ¢:
4.97 (1H, d, J=7.8 Hz, Glc-H-1"); 7 M HEEAE S o
0.94 (3H, s), 1.32 (3H, s), 1.32 (3H, s), 1.44 (3H, s),
1.46 (3H, s), 1.60 (3H, s), 2.00 (3H, s); 0.65 (1H, d,
J=3.8 Hz, H-19b), 0.29 (1H, d, J = 4.1 Hz, H-19a);
BC-NMR (150 MHz, CsDsN) &: 35.5 (C-1), 35.4
(C-2), 79.7 (C-3), 42.9 (C-4), 53.1 (C-5), 80.4 (C-6),
33.8 (C-7), 46.7 (C-8), 21.5 (C-9), 30.0 (C-10), 27.0
(C-11), 31.8 (C-12), 45.5 (C-13), 46.7 (C-14), 46.8
(C-15), 73.9 (C-16), 58.7 (C-17), 21.8 (C-18), 30.1
(C-19), 87.7 (C-20), 27.6 (C-21), 33.0 (C-22), 26.7
(C-23), 82.1 (C-24), 71.7 (C-25), 28.7 (C-26), 29.1
(C-27), 29.6 (C-28), 16.7 (C-29), 20.4 (C-30), 105.7
(C-1"), 76.0 (C-2"), 78.7 (C-3"), 72.2 (C-4"), 78.7
(C-5'), 63.5 (C-6')o L %5 5 e S A — 5,
WS e 5 22 4 brachyoside Bo

&) 23: i & .mp 211~213 C.ESI-MS
m/z: 676.0 [M+Na] . "H-NMR (600 MHz, CsDsN) ¢:
5.05 (1H, d, J= 7.8 Hz, Glc-H-1"); 7 M T HEAZ 5 5:
1.01 (3H, s), 1.31 (3H, s), 1.33 (3H, s), 1.37 (3H, s),
1.43 (3H, s), 1.60 (3H, s), 2.06 (3H, s); 0.56 (1H, d,
J=3.7 Hz, H-19b), 0.23 (1H, d, J = 4.1 Hz, H-19a);
BC-NMR (150 MHz, CsDsN) 6: 32.8 (C-1), 30.7
(C-2), 89.5 (C-3), 43.1 (C-4), 54.5 (C-5), 68.4 (C-6),
39.1 (C-7), 47.5 (C-8), 21.4 (C-9), 30.0 (C-10), 26.6
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(C-11), 33.8 (C-12), 45.4 (C-13), 46.6 (C-14), 47.1
(C-15), 73.9 (C-16), 58.8 (C-17), 22.0 (C-18), 30.9
(C-19), 87.7 (C-20), 27.6 (C-21), 35.3 (C-22), 26.9
(C-23), 82.1 (C-24), 71.7 (C-25), 28.7 (C-26), 29.0
(C-27), 29.5 (C-28), 17.2 (C-29), 20.6 (C-30), 107.5
(C-1"), 76.4 (C-2"), 79.2 (C-3"), 72.3 (C-4"), 78.7
(C-5", 63.5 (C-6)o LA_FHudfs 5 i s A — 24,
W 25 23 4 cycloaraloside A
4 it
WEW 1~T & XN > A3 21
Hrp e a4 1~3. 10 B A H M. SCHR A ) 3 B
J A 5 T 5 RS B R R IE SRS — N A
liZEAL &4 2',4,4"-trihydroxychalcone (10), ASZL
2 R RN HW s R A TR RS R IR R
U4, 5 T RE RIS BRI .
BEFVWH SHRPEE (PEZAI) WK
For i T E REE N 2 MEEH, B
MR ERIR S L /KA BB IBORAT (KI5 ), s
M2 CREAIUER 5 K rh A e P 4l sy, AR T
BEAE BTG A4 D101 K FLIR BB A € 3% LA
IKBEMERR RIS S, 30% L8 (UKD BRI A H
W 45 i R ARG s 2 B B B8 s, 70% &
BE (KD YRR RER AL (Ll bR LA 4Ly Ja 4
I B 45 o R0 A e 0 R ) 3 S R PR
SEHR
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