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WE: B WIRRIGZ S K (Bergenia pururascens )ALy . Fik RIS JBER A (O35 H AR X 25 M
SEUR I TP SR BT A T o s alifl, FURTE = B I 25k . SR s U b o B 15 31 9 S iRb 54, 43 51
YE A SR E (Bergenin, 1) FHHRER (Oleanicacid , 2) \BEHAT (Arbutin, 3) Bl R JLEKS (Afzelechin, 4) \11-0-% 1
FEA 3 ZE (11-0-galloyl bergenin,5) B E TR (Gallic acid,6) Breynioside A(7).Diethyl disulfoxide(8).(+)-JL
453 ((+)-Catechin,9). £ WG 4.7.8 B MZAEY 4325153, LG 8 e WONZ A h 4251551

M S
KW HESE; kEr; ke
FESES: R284.1 XEkFRER: A

FHEE RN R E RS 1R R 2 AR
TSR DU TR S, AP E R
PR IEZAE DAL, T R IG IR T2 F IR YT IE S R
Pe EBORR itiah Rz S Ak KUK
U2 SCERIRGER A AR BB A R R RN A
Iy WHHENEFE LRI T — BA B LY
PERIH) BT, 41 132 K (Bergenin ) HA HE % AL AR
FHE, BERAT (Arbutin) A PUHTH RIEWSE . BT
A R 2= Ay, AN ] = 1
S S B SR, FRATTR = A = R A
S F R AT T Y
1 XW=ESHE

YANACO WA s ASGAE ; Bio-Rad FTS-135 £1.
HPCIEAL KBr H Fr s B UV-2450 2250615
Bruker AM—400 #ZRILIRUETEL, TMS H bR, HA
TERER SH 2 SRR Y R Sk T A,
SRR LH-20 & Pharmacia A FEIA=; OB N
i B e Tolb sk Ak 4t s 2 s
{5 10982 RS IREY, 5P AR I

FERAM T 2010 R A = p KB, PR
AR 25 v B2 B B WA A 0 0F 9 AR AR U S 5 N B
HER A A E 5 1% (Bergenia pururascens

XEHRS: 1000-2723(2014)01-0034-04

(Hook.f.et Thoms.)Engl.) .
2 REE5SH

SRR 1.5kg, Hr#ERE 60 HI R, L 95%
CBERIR AR 3 Yk, [ SLE R, IR 2h, & 9F
PRI, Dl [ 2 B4R 2B 500g. LEEIRE N 1L
IR KR Ot LR CERANE T BEAEHR, 43
SIS E R C L3R (Fr-A, 10g) . L2 g 43 (Fr—
B, 143¢g) FE T BB 3 (Fr-C, 123g).

Fr-A #8451 LL 20g BERCHERE S H 200 iEHE 2
B, IR C e - R TRV ) R G BE R (10:0~
10:10) , 3 ZEBE 5 003 F-20 22 Rk A A £ 15 0 4l
1k, 53S9 2(500mg) -

Fr-B #5704 45 dn b i EES i 2k &9
1(29¢) ; 5% A UEWE 114g FHREICHE (235, A5 -H
PR ) 2R G RR Ve (50 1~10:1), PR i 48 1 )2
IER A S A IR 8 Ny, R 2R REICHE (1%
YA - B (80:10~60:40) BEME , H-4H L+ /\
B FEEE A A RP-18 [ LA /K 71 22 Go bk B Dk G |
Sy fea H LH=20 4iifk, BB s 24k &4 3
(3.78g) .4(43mg) .7(69mg) .8(369mg) .9(2.08g) .

Fr—C #53 H MCI A R (35 53 B, FH/K - B
TR GG EVENL, KUEE SRR R, &
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PV AR o0 26 W 2 S A A e A AR 2 AT, 45
AR PREE Z R AT (0% 0 25, 0 - FH (80 : 10~
70:30) Ve, LA/ U 34 A 4 RP-18 243
B I BE—KIE R RGO TR, B J5 H LH=20 418
b, WEEBAEEEY 1 (5.1g).3(2.69¢).5
(534mg) .6(632mg) .
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&Y 1. KK ;mp.133.0~133.4 C;IR
(KBr)em ':3392 ¢m ,3246 ¢m ™',1703 em ™', 1610
em™, 1462 em™, 1338 em™, 1087 em™;'H-NMR (500
MHz,DMS0)8:3.17(1H,m,H-2),3.19(1H,m,H-3),
3.63 (1H,m,H-3),4.00 (1H,t,J = 9.9 Hz,H-4a),
7.08(1H,s,H-7),4.94(1H,d,J = 10.5 Hz,H-10b),
3.80(1H,d,J = 11.4 Hz,H-11),3.54(1H,t,/ = 10.0
Hz,H -11),5.43 (1H,d,J = 4.3 Hz,3 -OH),5.64
(1H,d,J = 4.5 Hz,4-0H),3.63 (3H,s,9-0CH;),
9.78 (1H,s,8 -OH),8.43 (1H,s,10-0H),4.96 (1H,
d,/ =10.5 Hz,11-OH) ; ®*C-NMR (125 MHz,DMSO)
5:82.5(d,C-1),71.5(d,C-2),74.5 (d,C -3),80.5
(d,C-4),164.2(s,C-5),118.9(s,C-6),110.2(d,C-
6a),151.7 (s,C-7),141.3(s,C-8),148.8 (s,C-9),
116.8 (s,€-10),72.9 (d,C-10a),61.8 (1,C-10b),
60.6(q,C-9-0CH;). H ITH-NMR #1 13C-NMR

MORBR™ 5 F SR 25 o A 21 9 4> R fE
B BEAPE BORDGIEIN, 23 5l 4 A R
% (Bergenin, 1) . 57U R (Oleanic acid,2) BESRAT
(Arbutin,3) Bl & JLAS#E (Afzelechin,4) . 11-0-7%
BTFEA HR K (11-0-galloyl bergenin,5) & T
2 (Gallic acid,6) Breynioside A (7).Diethyl disul—
foxide(8) .(+)-JLAE ((+)-Catechin,9)

8 9

U 5 SCHRTOHIE 03— B, 47 o 11 3
(Bergenin ) .

G 2: FTEAERIR (TSR ) ; 28 A58 (10 %61
M2 L), mp.285~288 C; 5 FFHICRBRbRE XS IR,
18 TLC P REEF B O 8 —5, HIRGHEAART
K i 2 S5 BUR R (Oleanic acid) .

A 3: IR A ;mp.161.5~162 °C;TR(KBr)
cm™:3329 em™,1647 em™, 1512 ¢cm™, 1450 cm™, 827
em™, 1217 em™;'H-NMR (500 MHz,CD;0D)8:6.96
(1H,d,J = 10.0 HZ,H-2),6.69(1H,d,J = 10.0 HZ,
H-3),6.69 (1H,d,/ = 10.0 HZ,H-5),6.96(1H,d,J
= 10.0 HZ,H-6),4.73 (1H,d,J = 7.2 HZ,H-1"),
3.38(1H,m,H-2"),3.42(1H,m,H-3"),3.38(1H,m,
H-4'),3.42(1H,m,H-5"),3.44(1H,dd,J = 11.9,3.9
HZ,H-6"),3.8 (1H,d,J=11.9 HZ,H-6");*C-NMR
(125 MHz,CD;0D)8:153.8(s,C-1),119.3(d,C-2),
116.6(d,C-3),152.4(s,C-4),116.6(d,C-5),119.3
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(d,€-6),103.6(d,C-1"),74.9(d,C-2"),78 (d,C—
3'),71.4(d,C-4"),77.9(d,C-5"),62.3(1,C-6"), H:
'H-NMR I "C-NMR 4l "5 SCHR 18 FEA — 3,
U 5E N RESLTY (Arbutin) .

&Y 4. FEFEK ;mp.190.0~190.5 °C;IR
(KBr)em ':3379 e¢m ™, 1618 e¢m ',1512 em ™', 1460
em™, 1138 em™,1032 em™, 1082 em™;'H-NMR (500
MHz,CD;0D):8H 4.60 (1H,d,J = 7.85 Hz,H-2),
400(1H,m,H-3),290(1H,dd,J = 16.1,5.5 Hz,H-4),
2.52(1H,dd,J =16.1,8.5 HZ,H-4),5.84(1H,d,J =
2.3 Hz,H-6),593 (1H,d,J = 2.3 Hz,H-8),7.22
(1H,d,J = 10.5 Hz,H-2),6.80(1H,d,J = 10.5 Hz,
H-3"),6.80(1H,d,/ = 10.5 Hz,H-5"),7.22(1H,d,J
=10.5 Hz,H-6"); "C-NMR( 125 MHz,CD;0D)3:82.9
(d,C-2),68.8(d,C-3),289 (t,C-4),157 (s,C-5),
96.3(d,C-6),157.6(s,C-7),96.4(d,C-8),157.9(s,
C-9),100.9(s,C-10),131.5(s,C-1"),129.6(d,C-2"),
116(d,C-3"),1584(s,C—4'),116(d,C-5"),129.6(d,
C-6"), H 'H-NMR # "C-NMR &5 CHk[8 1k iE
FAR—F, S MBI LA (Afzelechin ) .

&Y S: KK ;mp.217.0~218.0 C;IR
(KBr)em ":3412 em ™, 1699 e¢m ™, 1616 cm ™', 1458
em™;'H-NMR (500 MHz,CD;0D)3:3.94(1H,m,H-
2),3.54(1H,t,J = 8.9 Hz,H-3),3.84(1H,t,J = 8.9
Hz,H-4),4.12(1H,t,J=10.2 Hz,H-4a),7.08(1H,s,
H-7),5.03(1H,d,J = 10.4 Hz,H-10b),4.82(1H,d,
J=123,20 Hz,H -11),440 (1H,m,H -11),3.88
(3H,s,H-9-0CH;),7.10 (1H,s,H-2'),7.10(1H,s,
H-6");“*C-NMR(125 MHz,CD;0D)&:80.7(d,C-2),
71.8(d,C-3),75.4(d,C-4),81.3(d,C~4a),165.7(s,
C-6),119.4 (s,C-6a),110.2(d,C-7),152.4 (s,C -
8),142.2(s,€-9),149.3(s,C-10),117 (s,C-10a),
74.4(d,C-10b),64.6 (1,C-11),61 (q,C-9-OCH,),
121(s,C-1'),110.2(d,C-2"),146.5(s,C=3" ), 140
(s,C-4"),146.5(s,C-5"),110.2(d,C-6'),168.1 (s,
C-7'), H 'H-NMR F1 "C-NMR %45 5 SCHR[O R E
IFEAR—F KB E N 11-0-T% B TBEA AR (11-0-
dalloyl Bergenin ),

L&Y 6: HEH K ;mp.236.2~237.0 °C;IR
(KBr)em ':3462 ¢m ™,1654 c¢m ',1263 cm~,1612
cm™, 1444 em™;'H-NMR (500 MHz,CD;0D)3:7.05
(1H,s,H-2),7.05 (1H,s,H-6);"*C-NMR (125 MHz,
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CD30D)8:121.9(s,C-1),1103(d,C-2),1464(s,C-3),
139.6(s,C—4),146.4(s,C-5),110.3(d,C-6),1704(s,1-
COOH). H:'H-NMR F1 *C-NMR %4} 5 SCHR[10)3%
T FEAR—3Y, 255 M B2 (Gallic acid) .

L&Y 7. HEHAK ;mp.228.8~229.6 °C;IR
(KBr)em ':3406 ¢m ™',1699 c¢m ~',1606 c¢m ™, 1510
em™,1070 em™;'H-NMR (500 MHz,CD;0D)3:6.94
(1H,d,J = 10.0 Hz,H-2) .6.61(1H,d,J = 10.0 Hz,
H-3),6.61 (1H,d,/ = 10.0 Hz,H-5),6.94(1H,d,J
= 10.0 Hz,H-6),4.72 (1H,d,J = 7.4 Hz,H-1"),
3.48-3.41(3H,m,H-2"),3.48-3.41(3H,m,H-3"),
3.48-3.41(3H,m,H-4"),3.75(1H,ddd, J = 10.0 Hz,
7.5,2.0 Hz,H-5"),4.36(1H,dd,J = 11.8,2.1 Hz,H-
6'),4.67 (1H,dd,J = 11.8,2.1 Hz,H-6"),7.89(1H,
d,J=10.5 Hz,H-2""),6.94 (1H,d,/ = 10.0 Hz,H-
3'"),6.94 (1H,d,J = 10.0 Hz,H-5""),7.89(1H,d,J
= 10.5 Hz,H-6"");*C-NMR (125 MHz,CD;0D)3:
152.2(s,C-1),119.5(d,C-2),116.5(d,C-3),153.9
(d,C-4),116.5(d,C-5),119.5(d,C-6),103.6(d,C-
1),74.9(d,C-2"),77.9(d,C-3"),72(d,C-4"),75.5
(d,C-5"),65(1,C-6"),122.1(s,C-1""),132.9(d,C-
2'"),116.2(d,C-3""),163.6(s,C-4""),116.2(d,C-
5'"),132.9(d,C-6""),167.9(s,C=7"" ), H 'H-NMR
H1 BC-NMR B 5 SCHR[11 3R E R — 5, g
Breynioside A,

& 8: JAEHIRES F  mp.136.2~136.8 C;
IR (KBr)em™:2935 em™,2748 ¢m™,2677 em™, 2490
em ™, 1473 em ~,1035 em ';'H -NMR (500 MHz,
CD:0D)3:1.32 (3H,t,J = 7.0 Hz,H-1),3.22 (3H,
dd,J=7.3,14.5 Hz,H-2),3.22(3H,dd, ] = 7.3,14.5
Hz,H-5),1.32(3H,t,/ = 7.0 Hz,H-6);13C-NMR (125
MHz,CD;0D)8:9.2(q,C-1),47.8(1,C-2),47.8(1,C-3),
92(q,C—4), H 'H-NMR F1 "C-NMR %5 3CiHk[12]
OB FA 35, %5 N Diethyl disulfoxide.

L&Y 9. HEMAK ;mp.150.6~151.0 °C;IR
(KBr)em™:3390 ¢em™,1618 ¢em™,1519¢m™, 1460 em™,
1145 em™,1107 em™, 1030 cm™;'"H-NMR (500 MHz,
CD:0D)3:4.56 (1H,d,J = 7.5 Hz,H-2),3.96(1H,
m,H-3),2.85 (1H,dd,J = 16.1,5.5 Hz,H-4),2.51
(1H,dd,J = 16.1,8.2 Hz,H-4),5.85 (1H,d,J = 2.3
Hz,H-6),5.92(1H,d,J = 2.3 Hz,H-8),6.83(1H,d,
J=25Hz,H-2"),6.75 (1H,d,/J = 10.0 Hz,H-5"),
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6.70 (1H,dd,J = 10.0,2.0 Hz,H-6');*C-NMR(125
MHz,CD,0D)3:82.8(d,C-2),68.8(d,C-3),28.5(t,
C-4),100.8(s,C—4a),157.6(s,C-5),96.2(d,C-6),
156.9 (s,€-7),95.5(d,C-8),157.8 (s,C-9),132.2
(s,C-1"),116.1(d,C-2"),146.2(s,C-3"),146.2(s,
C-4'),115.2(d,C-5"),120(d,C-6") . H: '"H-NMR Al
BC—NMR £4s5 SCHR[ 13 [ i HE A —3, S (+)
- JLZZE ((+)—Catechin ) .
4 #ER5iTe

Iz B KI5 SR 25 M 4 255 3] 9 S Ak
O3 AT S RE e SRR (1) SPRURRR (2) AR
(3) BT RILEHKE (4) 11-0-HE FBEAHSER(S),
BB F 12 (6) Breynioside A (7). Diethyl disulfoxide
(8) . (+)-JLZEZ(9), Hrh b5 4.7 .8 BEHIKM
ZAMEY T B SR A 8 S E IR
1R8], FRER R TN T8 H5 2
Yy Al AU, S AN T Bl 1) £ B VAN
FI S 2 ot i 2 il HE A FR AL T 2 Bt e i R R Al
Heds

HAAEEN LAY 8 REHmiL &Y, I
OYTE A SR Aoy Akl /b, AT S AEARMR B Y 25 44 ey
K FRAEE (Durio zibethinus Murr. ) 157 B A5 3 351 14
Ak, — RIS AR GRS &
R, Ryt — 2P AT SR S KRS MR
ST EA—EME S
S 230k
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Studies on Chemical Constituents from the Bergenia pururascens

SHI Xiao-li, MAO Ze-wei, ZUO Ai—xue, RAO Gao—xiong
(School of Phamacy, Yunnan University of TCM, Kunming 650500, China)

ABSTRACT: Objective To investigate the chemical constituents of Bergenia pururascens. Methods The powered tuber were
extracted with MeOH and purified by silica gel and Sephadex LH-20 column chromatograph. The chemical structures were elucidated
on the basis of spectral analysis and physico—chemical evidence. Results Nine compounds were obtained from Bergenia pururascens,
they are characterized as Bergenin(1), Oleanic acid(2), Arbutin(3), Afzelechin(4), 11-O-galloyl bergenin(5), Gallic acid(6),
Breynioside A(7), Diethyl disulfoxide (8)and (+)-Catechin(9). Conclusion Compounds 4, 7, 8 were obetained for the first time
from Bergenia pururascens.

KEY WORDS: Bergenia pururascens; Chemical constituents; sulfur compound

37





