1225 Chinese Traditional and Herbal Drugs 35§ 36 358 9 #§ 20054 9 A 1293 «

1332-1340. [4] Kojima H, Sato N, Hatano A, et al. Sterol glucoside from
[2] 1lkeya Y, Sugama K, Okada M, et al. Two xanthones from Prunella vulgaris [J]. Phytochemistry, 1990, 29(7); 2351-

Polygala tenuifolia [J]. Phytochemistry, 1991, 30 (6): 2354.

2061-2065. [5] Mao S L, Liao S X, Wu ] H, et al. Studies on chemical
[3] Fujita T, LiuD Y, Ueda S, et al. Xanthones from Polygala constituents of Polygala arillata Buch-Ham. [J]. Acta

tenuifolia (J]. Phytochemistry, 1992, 31(11): 3997-4000. Pharm Sin (F534%48), 1996, 31(2); 118-121.

RORKPEMEN SRR

Lokt mp [REA Am T
(A AR RFEEFIHHHB, LR 100083; 2. WHARKEPHER,IT WM 110016))

# E.BH MRFLEENLERS . IZFANTFRARMREFNRBEKE. 7iE ARASHEEFES
Bat, BdBALERMENBEEITESHALELEN . SR INBEETREPLBLET I MEAREKEY 25
K ENE E (Hormononetin, 1 ), (3R)-8,2 -8B %-7,4'-—HE KR H [ (3R)-8, 2 -dihydroxy-7, 4’ -dimethoxy-
isoflavane, 1 ], £ B % (calycosin, I ), (6aR,11aR)9,10- — B H R ¥ W 5x-3-O-3-D- & W H [ (6aR,11aR)9,
10-dimethoxypterocarpan-3-O--D-glucoside, N ],7,2' - 3 3-3' ,4'- " P H X R B HR-7-0--D-BHWH (7,2 -di-
hydroxy-3' ,4'-dimethoxy-isoflavane-7-O-8-D-glucoside , V ), = % £ &-7-0-8-D-%# & ¥ # (formononetin-7-O-B-D-
glucoside, 1), £ R ¥ E-7-0-8-D- W H W (calycosin-7-O-B-D-glucoside, VI ) LT £ M B HM-7-O-3-D-H & ¥
# (pratensein-7-O-B-D-glucoside , V) FI§ ¥} K # (genistin, X ) . #5# LGP ENERNBERAY P IR . LE
YWIRERAZHEYFRE LAY | ~VIAAREMREHEEE.
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Flavonoid constituents of Astragalus membranaceus var. mongholicus

MA Xiao-feng'?, TIAN Xiao-ming', Mz, TU Peng-fei'*
(1. School of Pharmaceutical Sciences, Health Science Center, Peking Umversnty, Beijing 100083, China; 2. School
of Chinese Materia Medica, Shenyang Pharmaceutical Umvers:ty, Shenyang 110016, China)

Abstract: Objective To study the chemical constituents of Astragalus membranaceus var. mongholi-
cus. Methods The constituents were isolated and purified by several chromatographic techniques and
identified by chemicophysical properties and spectral analyses. Results Nine flavonoid compounds had
been obtained from A. membranaceus. var. mongholicus. They were determined as formononetin (1),
( 3R)-8, 2'-dihydroxy-7, 4'-dimethoxy-isoflavane ( ¥ ), calycosin ( I ), (6aR, 11aR) 9, 10-
dimethoxypterocarpan-3-O-8-D-glucoside (N ), 7, 2'-dihydroxy-3', 4'-dimethoxy-isoflavane-7-O-B-D-glu-
coside (V ), formononetin-7-O-B-D-glucoside ( V1), calycosin-7-O-8-D-glucoside (VI), pratensein-7-O-g-
D-glucoside (VI), and genistin (KX ), respectively. Conclusion Compound VI is obtained from the plants
of Astragalus bLinn. for the first time and compound I is obtained from this plant for the first time. Com-
pounds I — VI show cell multiplication activity.
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HENTHEERAY, ERELSATRI.A
AHAEEEE . BAK . TALER +RFCPEZ
292000 E R —WBRBH R ENBERE Astra-
galus membranaceus (Fisch.) Bunge Mg H H K
A. membranaceus (Fisch.) Bunge var. mongholi-
cus (Bunge) Hsiao, 318 #b 7= 3 43 3 4 1L 7 ¥ S A
HEFER)ND. AREY NS RER A
chrysopterus Bunge , 1§ R B € A. ernestii Comb. |
L& A floridus Benth. ex Bunge, B H K
A. maowenensis Hsiao. FIZH R E A. yunnanensis
Franch. ZHEN).ZH. . FREHUMEIREA
B, REANELNBR P, EREHHEZ,
BHE+SERHM, R EEHRTRENLER
SERE, M TR 2 M R BRI R A
P O B T B R B ST A B R W A
2AREMAHAFEERN. BEMRHHAKH
ATRENLEBRATR MESBEBIMH K
MR EY, D HRERER(I).GR)-8,2'-Z8
-7, (- —HEERER(D.BERAW (L),
(6aR,11aR)9,10-— F & K W¥e-3-0-3-D-HH ¥
H(N).7,2-ZB%-3 ,4- “FERERERE-7-0-
D-EEHBEHF (V. ERMERT-OFD-HERHE
(W) BEREW-7-0-p-D-HEBEH (VD LFH
B REMW-7-O-B-D-HEH BT VD AMPER AT (X),
HP M RANEEREY 7.8
I HERMNZFHEY PG, e ~TAEER
MRS
1 UEEHH

£ XT4A BB HUS S IE . I HEE
% TU—1901 B, 41 4h43 %% E it Perkin—
Elmer 983 &, B@43t4R B (X & Bruker Advance
300 B, TMS E . #7 . FiE{ R YG—20 250, HSC-
CC X} GS 10A2 & ¥ i & & o % W & ¥ 10,
8823A SEAMRIIIES .

3% PRk AL 15 W2 BE IR GF o M AT RERR
(200~300 ED (WA EREHEMAL ™R
Sephadex LH-20(Pharmacia /A &) ; # S B 7 &
RERHHIIFECEELT ) RERRB T
BEERLEHAA . 2R KEHERKREGY
LZEB KT LEN A membranaceus (Fisch.)
Bunge var. mongholicus (Bunge) Hsiao T 4R4R .
2 REMSE

FHEETHRAR 15 kg, BE, L)L 8.8.6 58
50% ZBEEFBH 3 K, BRI BERFERTE

RyUEBKER KRUEN BERIEE. ETRE
B, ERERE B8 4 ABAHERY . P EK
R T RE A (3 4 B , LA v - TR R (100
1~1: 5)BEBEVERE , B4 W40l 4 500 mL, 315 3]
250 NG . B, Wl 63~64 B HBEL LB
HE,URMELRBLEY 1 (100 mg); Fhr 65
~6T BARBREEGHESE, LAMB-AEG :
DABFRLE,.BALAY 1 (22 mg); W 100~
102 8 . URBEGES S FOih-BRIEG
t1~1: DB E VM, 2 Sephadex LH-20 £
B, R, B AW E (50 mg), BEMRZBEAM
BT RE R 453 40 B, LA 40 (100 £ 1~1
2) BB YRR, A4 W £E 500 mL, 753 3) 192 4
W, Hewm 27~30 A EHTRREEES
B UAMBE-ERG: 1~1: DBERBR.E 8 R
# A HSCCC #7005, UBE R L 8- Z BE-Fa MR- K
(4:1:0.25: SYENRHBHARL, 2 BHBALE
PN (50 mg). V (10 mg) . JH 90 LA BRI M) I8
A RERUFRESLSREMLESY V(200
mg) ; Wil 92~95 A Sephadex LH-20 &k 4ifk
HAEELRELESYVI(00 mg)., WA 95~96 LA
e, |- R0 s DR, BLAWA0
mg). W 100 PAEERH G55, f05- PR,
F A Sephadex LH-20 {5 i H:4 B , Y6 it 0l O 9 8%,
BEYK (10 mg).
3 £WE%E

a1 B4R CFE),mp 257~258 C,
BB THEME, CNMREERKEHARERE L.
'H-NMR #1°C-NMR ¥ #% 5 Uik #iE %4 B, 9 5
a1 R 7-BRE-V-PEERERE, NEWER
(formononetin) ,

A Eas &), mp 150~151 C,
5 TR, F®, 'H-NMR (300 MHz, Acetone-
d;)8:2.82(1H,ddd,J=16.2,5.2,1. 9 Hz,Ha-4),
2.96(1H,dd,J=16.2,10.8 Hz,Hb-4),3. 45(1H,
m,H-3), 3.78 (3H, s, C,-OMe), 3.81 (3H, s, C,'-
OMe),3.97(1H,t,J=10. 2 Hz,Ha-2),4. 24 (1H,
d,J=10.2 Hz,Hb-2),6. 26(1H,d,J=8. 4 Hz,H-
3'),6.35(1H,dd,J=8.5,2. 6 Hz,H-5'),6. 49(1H,
d,J=9.0 Hz,H-6),6.82(1H,d,J=8. 4 Hz,H-5),
6.88 (1H, d, J= 8.4 Hz, H-6'), *C-NMR (300
MHz, Acetone-d;) &: 70. 3(C-2), 32.9(C-3), 30.8
(C-4),114.1(C-4a), 122.4 (C-5), 104. 2 (C-6),
157.5(C-7),136. 8(C-8),152. 6 (C-8a),121. 5(C-
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1),148.9(C-2'),103. 6(C-3'),156. 0(C-4'),108. 7
(C-5'),130.9(C-6"), 56.0 (OMe-7), 60. 7 (OMe-
4, U EBE S MBS mekEyw I AGR)-
8,2 - RE-7,4-“HEEREK[(3R)-8,2'-di-
hydroxy-7,4' -dimethoxyisoflavane ],

LAY . AE4IRE & (F 8 ,mp 230~232
C,HBETHE., "CNMREERHHBRERLRE 1.
'H-NMR #1*C-NMR #( 3% 5 SOk #5855
ALK 7,3-—“RE-V-FEEREN WEE
B %8 (calycosin),

HEYN . AEHRERER,.HETHRE,
mp 205~208 C (43f#). 'H-NMR (500 MHz,DM-
SO-dg)8:3. 40—3. 90(6H), 3. 42(1H,m,H-6),3. 70
(1H,m,H-6a),3. 77(3H,s,C,,-OMe), 3. 78(3H,s,
C,-OMe),4.29(1H,d,J=6.5 Hz,H-6),4. 95(1H,
d,J=6.5 Hz,H-1",5.58 (1H,d, J= 6.5 Hz, H-
11a), 6.53(1H,d,J=8.5 Hz,H-8),6.58 (1H,d,
J=1.5 Hz,H-4),6. 75(1H,dd,/=8.5,1. 5 Hz,H-
2),6.98(1H,d,J=8.5 Hz,H-7),7. 44(1H,d,J=
8.5 Hz,H-1), ®C-NMR (500 MHz, DMSO-d;) ¢
132.0(C-1),110.5(C-2),158.5(C-3),104.0(C-
4),156.2(C-4a), 65.7(C-6), 39.8(C-6a), 121. 6
(C-6b), 118.8 (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. 3(C-1"), 73.2(C-2"), 76. 5 (C-3'),
69.6 (C-4'), 77.0 (C-5'), 65.7 (C-6"), 59. 9 (Cq-
OMe),56. 1(C1p-OMe) . DA b B35 S0t
ECIRy (6aR,11aR)9,10-— F 4 3 M - 3-0-B-D-
% % 88 ¥ [(6aR, 11aR) 9, 10-dimethoxyptero-
carpan-3-O--D-glucoside J A& —3,

eV . HEHRERFR,. B THE,
mp 161~162 'C , "H-NMR (500 MHz,DMSO-d;)é':
3.96(1H,t,J=10.5 Hz,H-2),4. 20(1H,ddd,J=
10.5,3.5,1.5 Hz,H-2),3. 36 (1H,dddd ,J=10. 5,
11.0,5.0,3.5 Hz,H-3),2.81(1H,ddd,J=16.5,
5.0,1.5 Hz,H-4),2.93(1H,dd,J=16.5,11 Hz,
H-4),7.00(1H,d,J=38.5 Hz,H-5),5.55(1H,dd,
J=8.5,2.5 Hz,H-6),6.47(1H,d,J=2.5 Hz,H-
8),6.46(1H,d,J=9. 0 Hz,H-5'),6. 78 (1H,d,J =
9.0 Hz,H-6'),4. 76 (1H,d,J=8. 0 Hz,H-1"),3. 20
(i1H,dd,J=9.0,8.0 Hz,H-2",3. 26 (1H,d,J=
9.0 Hz,H-3",3.15(1H,t,J=9 Hz,H-4"), 3. 29
(1H,ddd,J=9.0,6.0, 2.0 Hz,H-5"),3.46(1H,

dd,J=12.0,6.0 Hz,H-6"),3. 69(1H,dd,J=12. 0,
2.0 Hz,H-6",3. 69(3H,s,Cy-OMe) , 3. 75(3H,s,
C.,-OMe), ®*C-NMR (500 MHz,DMSO-d;)é':69. 2
(C-2),31..3(C-3),29. 7(C-4),115. 7(C-4a),130. 0
(C-5),108.7 (C-6), 156.7 (C-7), 103.8 (C-8),
154. 5(C-8a),120. 8(C-1"),148.1(C-2),136. 1(C-
3'),151. 6(C-4'),103. 1(C-5'),121. 4(C-6'),100. 7
(C-1",73.2(C-2",76.6(C-3",69. 7(C-4",77.0
(C-5"), 60.7 (C-6"), 60.2 (C3-OMe), 55.6 (C,-
OMe). TLC 474 &'H-NMR¥(E ¥ 5 SC iR #it B
7,2 -—RBE-3 (- ERERER-7-0B-D-H
# 8 (7, 2-dihydroxy-3', 4'-dimethoxy-isofla-
vane-7-O-B-D-glucoside) E A —3 ,

eV . AR REREE, HBETHE,
mp 217~219 C, “C-NMREEXKHABRE 1.
'H-NMR #1 °C-NMR ¥ 4% 8 5 R R B i 4'-
SRFEW-7-0-B-D-HEHHF, MEWEE-7-0-8-
D-#j % ¥ # (formononetin-7-O-8-D-glucoside )
T—F.

M1 AW H V~XEUC-NMRE R HE

(500 MHz, in DMSO-d,)

Table 1 '*C-NMR spectral data of compounds 1, I,
and VI—IX (500 MHz, in DMSO-d¢)

B I | v It i KX
2 153.2 153.2 153.7 155.2 154.8 154.6
3 123.2 123.4 123.4 125.9 122.4 122.5
4 174.6 174.7 174.1 177.9 180.4 180.4
5 127.4 127.4 127.0 128.3 161.6 161.6
6 115.2 115.3 115.6 117.3 99.6 99.5
7 162.6 162.6 161.5 163.5 163.0 163.0
8 102.1 102.2 103.4 104.9 94.5 94.5
9 157.5 157.5 157.1 159.2 157.2 157.5
10 116.6 116.7 118.5 121.6 106.1 106.0
1 124.2 124.7 124.0 126.1 123.1 120.9
2' 130.1 116.5 130.1 117.1 116.4 130.1
3 113.6 146.1 113.6 147.5 146.1 115.0
'y 158.9 147.6 159.0 149.2 147.8 157.2
5’ 113.6 112.0 113.6 112.6 112.0 115.0
6’ 130.1 119.8 130.1 120.2 119.8 130.1
1" 99.9 101.8 99.9 99.8
2" 73.1 747 73.1 73.0
3" 76.5 77.8 76.4 76.3
4" 69.6 71.2 69. 6 69.5
5" 77.2 78.4 77.2 77.1
6" 60. 6 62.4 60. 6 60.5

4'-OMe 55.2 55.7 55.2 56. 4 55.7

AV HEdREREE,HBTRME,
‘mp 221~222 C, "C-NMREERHHBRE 1.
'H-NMR #1°C-NMR ¥ 48 ¥ 5 X R B Y 3'-F
B-4-PEEREM-TOBDHEHT WEER
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# -7-0-B-D-%ij % ¥ # (calycosin-7-O-B-D-gluco-
side) FA—F,

e aaHmK, 5B THE, 'HNMR
(500 MHz, DMSO-d,) 48: 3.15 — 3. 70 (6H), 3. 79
(3H,s,0Me),5.05(1H,d,J=7 Hz,H-1"), 6. 96
(2H,brs,H-5',6'),7. 04(1H,s,H-2'),6. 46(1H,d,
J=2.5 Hz,H-6),6.70(1H,d,J=2.5 Hz,H-8),
8.42(1H,s,H-2),9.03(1H,s,C;-OH),12. 92(1H,
s,C;-OH), "C-NMREE R HABR K 1. LK
BARELEWIN 5,3 -8 E-4/-FEEFH
B-7-0-3D-HERTE WA ERERHEW-7-0-8
D-Ei B ¥ (pratensein-7-O-B-D-glucoside) ,

KEYK . AERK, HETFHE., "CNMRE
ERIARRE 1. 'H-NMRAC-NMREEH 5
AR IRED Y 5,4 - R ERRW-7-0-3-D-HE W
#, BB AT (genistin)—E .
AREENRERER AEY 1 ~VIEARRKET
XA FA KBRS BARAEENER .

HH A EZXFRAREDSHLEHHERE
EEBREFED. MILEH TR LERA B AL

B AFREFARARLEIRGA L P TARL
HERER,
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W E-BH TRBPE Morus nigra ZHL¥RA. HE  FIARERE ODS & & #4172 B4k B AR
K AYNEN., R HBEBEISMEEY. 45 % E N B XA (hydroxyresveratrol, 1) . “HRA K
(dihydromorin, I ), % & (morin, I ) sanggenol F(N ), sanggenol H(V ).2,4,2',4' - K-3-(3-F #-2-T 1
BE)-BER(2,4,2',4 -tetrahydroxy-3- (3-methyl-2-butenyl)-chalcone, V), & & B& (ursolic acid, VI) I -4 8§ B (8-
sitosterol, V1), &5t AW | ~VIHIE RN ZHEY P A EB2, FIFHHMQC M HMBC HERART LAY

VB BRI RIE RS
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Chemical constituents of Morus nigra
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Abstract: Objective To investigate the chemical constituents in the stems of Morus nigra. Methods

The compounds were isolated by column chromatography over silica gel or ODS gel, and their structures
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