KT PIR ST K Nat Prod Res Dev 2009,21 ;199202

ILEHR S :1001-6880(2009)02-0199-04

BAREFHFERTHR
T N T T L

"op E BB P B A YR ST A 0 PE T 8100087 o ERHE BE RS AE B, b A 100049

A AT B TR AT . WIRZGE B4 (Bicbersteinia heterostemon Maxim. ) §1 4388 4
ET 6 MEAY, RAB AR S 5% E X hypolaetin 7-0-B-xylopyranoside (1) \IL¥F# (2) RAA-LEEWLF
T (3) JHEBERE (4) SIEIENE (5) MEE (6), SHLAW1 8 H.PC NMR F53#17 THWBAR LA
P11 ~4 BHERNZHEY 45 EEE,

% &R {84 ; hypolaetin 7-0-8-xylopyranoside ; L] 3£ & 55,

thE 4 HK S . R284. 1;Q946 SMERARINES A

Chemical Constituents in Aerial Parts of
Biebersteinia heterostemon Maxim.

WANG Wei-en'” ,ZHANG Xiao-feng'* ,SHEN Jian-wei' ,LOU Deng-ji'**
*The Northwest Plateau Institute of Biology ,Chinese Academy of Sciences ,Xining 810008 ,China;
2 Graduate University of Chinese Academy of Sciences , Beijing 100049 , China

Abstract : Six compounds were isolated from the aerial parts of Biebersteinia heterostemon Maxim. ( Geraniaceae) by

coloum chromatography. Upon spectroscopic evidence they were identified as hypolaetin 7-O-8-xylopyranoside (1),

galegine (2) ,trans-4-hydroxygalegine (3) ,mannitol (4) ,umbelliferone (5) and quercetin (6).
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BE3T B %58 N Biebersteinia heterostemon Maxim, br 2~
BRAFETILR FAE YR TR P ORE %,

2 RBEHEB

BEB4LFE 10 ke, BIEERAR, FH 6 £ &
90% M ZBEEI R 3 K, MK 2 h, I8, & 18
W, B BARE, ¥ 90% Z B R IRER B N
B BRI, R A B &0 BB RIET
B, AR LR A YR i 5 18 B B A TYE 3. 5
g, UIIETRS> 40 CIR/KEEMR)S L Sephadex LH20 £,
FK-ZBE(1:0 ~0: 1) Yl B B4tk b &9 1
(960 mg) ; FIREERRZERZEHY) (130 g) BRERAE 6
&, IG5 - (20: 1 ~ 1: 1) Y181 2 (430
mg) ; IE T BEZCHCH) (230 g) A D101 K ALY M AR
RUK TR [RI¥RBE 04 Z B R e Ji 5, 3415 B B 50% &
FRUL R S B RE AL G, A5 - BRVE R, &%
BRaigLEE, 8 KBOERIIH S A ~ D #4r,B
4y FH RP-18 #E43 8, A EE-7K (6:4 ~8:2) YEfil , &
BEERFBIMLEY3(120 mg) ;D MARELH
EREMLEY 4(60 mg) . ALTEEY (14 g) B
BEAE G, LA ThEE-BEER Z 8 A ue A, 18 B MR
BEELRBEY 5(250 mg) F16(220 mg) .
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L&l FHEBK, mp. 204 ~205 C,[a]}
+12.5(10% 7K ¥ , EhFREEN AL B Molish £z Jif
BEMAE, MREZER GFys AR, TERRCE: it
BE: 7K : FREE(80:20: 10:5) FJRIF , IR B0, ¥
23 R, )7 0. 68 ;FTIRv,,, cm™ :3419(-OH) 1661,
1612, 1579, 1513, 1384, 1051, 834, 625 ; HRESI-MS
m/z:435.0725[ M + H] * . B4R S5 Lol Fax
B R 5 CER IR B /Y hypolaetin 7-0-8-xylopyranoside
A WA 1 5T RN CoH, 0y, 45
W ERN 5,8,3",4"- W EE K I-7-0-8-D- K ¥
$, B hypolaetin 7-O-B-xylopyranoside , SCEA Xt C-27
C-5'#'H.°C NMR {5 S HE A &%, B H-'H
COSY #1 HMQC %3k F& , C-5' Xt i 8¢ 116.2,C2'%F
B 8 113.7 ;H-5"F1 H-2'7£ 8, 6.91(dd,J = 8.3 Hz,
H) B Rz B, TWETE 6 6.91(dd, ] =8.3
Hz,H) f17.46(dd,J = 8.3 Hz,H) kb YT X WUt
EEL T646.91F3BEH-5",is,7.48(brs,H)

BB H2', AR E G RESHBE RN
T, AEESHELE |, HA¥4EmXiE 1,
HMBC #H26 L& 2,

*1 58,3 ,4-WEEHEEM-7-08-D-KEEE (1) & NMR

#

Table 1 NMR data of 5,8,3’,4'-tetrahydroxyflavon-7-yl-8-D-

xylopyranoside(1)

BEF 45 No. 8y 8¢ DEPT
2 164.4 C
3 6.68 (s) 102.8 CH
4 182.4 C
5 12.35 (s,0H) 152.4 C
6 6.56 (s) 98.6 CH
7 151.1 C
8 8.76(s,0H) 127.2 C
9 144.7 . C
10 105.4 C
1’ 121.8 C
2! 7.48 (brs) 113.7 CH
3’ 10.46(s,0H) 145.9 C
4’ 10.87(s,0H) 150.1 C
5’ 6.91 (brd,8.3) 116.2 CH
6’ 7.46 (brd,8.3) 119.4 CH

Xyll” 4.96 (d,7.8) 101.8 CH

2" 3.36 -3.33° 73.2 CH
5.40(d,4.2,0H)

3" 3.26-3.33¢ 75.8 CH
5.15(d,4.2,0H)

4" 3.38-3.40¢ 69.5 CH
5.12(d,4.2,0H)

5" 3.81 (brd,10.8) 65.9 CH,

3.38-3.33¢

Note : Measured in DMSO-d at 600 MHz. ®overlapping with other signals.

Bl 5,8,3,4-MEERM-7-08-D-KHEE (1) &N
Fig. 1 Structure of 5,8,3’,4'-tetrahydroxyflavon-7-yl-8-xy-
lopyranoside (1) :
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M2 5,8,3,4-WEREHE-7-0-4-KBEH HMBC
Fig.2 Selected 'H-'H COSY ,HMBC correlations of 1

wew2 xastE(FEE) ,mp. 104 ~105 C,
R B SRR R B BOR O RN 2 B, AR
M GFos i, TR FEE: ZBR:K(13:5:1: 1) Fp
B MES B 6, M2 A R X 0.76; FTIRv,,
em™ ;3357 (-NH, ) ,3178 (-NH-),1680(-C = CH-),
1645(-C = NH) ; B RE IR S8 Mg 9 BE 5 15
JBW% 2, HRESI-MS m/z.128.1192 [M+H] " ,%&:
4 FRTAL M R R 456 HRESI-MS,'H.” C NMR %}
&, M TR A CH, N, 348 5 ek iR
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B3 3-FE2-THEM
Fig.3  Structure of galegine

&3 TSP, mp. 118.5~120.5
C, B RS89 RN BRI R B B 2 PR, R
HNE AR BB CFos S8, TR R
BE: LB K (13:5: 11 1) PRI, MEK B A, B2
i R, 7 0. 82; FTIRu, cm™ ;3428 (-OH) , 3347
(-NH,) ,3157 (-NH-) , 1680 (-C = CH-) , 1645 (-C =
NH) ; R SHR SIS MKIE W A AE S HE E 2,
HRESI-MS m/z:144.1238 [M +H]* , 434 LR 4k
PERR B 454 HRESI-MS, 'H."” C NMR ${4E #1 X-Ray
BRSNSk CGHN,0,E Y 3 #
BEN R R4-F22-3- P H2-THEM, B R 4-
RENFTR., AXRRESEREAERHEYILE
G (Galega officinalis) P4y BB E 4-BFEIF T
B A SCE B A Y 3 RS IR SR , 3F
Xray LA RMHHEREAIRKR4A-BRLET
W, (L T 4, X-ray ST BATH LA 5,

R2 RE2THRER(2) IRR4-ZEI-RE2TH
EAL(3) A NMR #iE

Table 2 NMR data of galegine (2) and trans-4-hydroxygalegine (3)

BETHS 2 3
No. 8y ¢ 8y 8¢

1 3.69(d,6.4)  40.1  3.92(d,6.3) 38.6
2 517 brt 118.9 5.19brt  120.9
3 136.3 140.3
4 1.69br s 25.2 3.95brd  60.2
BH; (-CH;)  1.63brs 17.7 1.71s 14.1
C=NH 7.50br s 156.5 7.76 brs  157.4

Note ; Recorded in DMSO-d, ('H ;400 MHz;*C:100 MHz).
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HO—C

B4 RA4-EEI-RE2-THEEU
Fig. 4 Structure of trans-4-hydroxygalegine

S
CH‘N.‘: -

BS5 RA4-BENFTREE Xy BRETHEWE
Fig.5 ORTEP diagram of trans4-hydroxygalegine

wEwa TEITH(FEE),mp 161 ~162 T,
[a]50.40 (10% /K ¥ W) . FTIRvA: em’; 3271
(-OH) ,2935,1462,1378,1088,1026,932,713,890,
624;'H NMR (400 MHz, DMSO-d,) 6:3.32 ~3.60
(8H,m) ;” C NMR (100 MHz, DMSO-d,) §:63.81,
69.60,71.25; HRESI-MS m/z:205.0702 [M +Na] *, H
RN CH,, 050 LA BUHE 5 SR IRGE 9 H SR Bt
—B kA 4 K H B

HEWS KESR(FE),EHTEEAK
36, mp. 230 ~ 232 C, FTIRv}Y em®.3153 (-OH),
1706,1680(C = 0), 16031570, 1569 (C-0) , 1508,
1455,1408,1324 (C-0),1235(C = 0),1136,902,
837;'H NMR (400 MHz, DMSO-d,) 6:6.19(d,J =
9.4 Hz,H),7.93(d,J = 9.4 Hz,H),7.52(d,J =

8.4 Hz,H),6.78(dd,J =8.4 Hz,H),6.70(d, ] =



202

RATYHRESHR

Vol. 20

0.16 Hz, H);"” C NMR (100 MHZ, DMSO-d,) §:
102.1,111.3,111.4,113. 1, 129.7, 144. 5, 155. 5,
160.4,161.3, HRESI-MS m/z:163.039% [M+H]* H
G FRH CH 0, VL B3R 5 SR E 1 TE 78
PE—BOM Bk At 5 B R ARTE R

wEawe HELH(FE), mp. 310 ~315 C,
IRv*™ em™ ;3330 (-OH) , 1663 (C = 0), 1603, 1518,
1436,1370,1289,1252,1222(C-0),1050,831,711,
696,558, LLANEEE 5 A VLY B EEAR B R LA
BRI S S FATHES (Sigma A 7)) IBA
RRELHEE, FEAER ZBE  ibiz . /K - A B¥(80:20: 10
D5) PRI, BN BE, WEAIE R N 0.78, B
— RS EY) 6 IR,

X 30m
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