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Chemical constituents from Bergenia scopulosa ( 1)

CUI Ying
( Xi‘an College of Arts and Science Xi‘an 710065 China)

ABSTRACT: AIM To study the chemical constituents from Bergenia scopulosa. METHODS The constituents
were isolated and purified by column thromatography methods. And their structures were identified on the basis of
physiochemical properties and special analysis. RESULTS Fourteen compounds were isolated from methanol ex—
tracts of Bergenia scopulosa and their structures were identified as B-sitosterol( 1) daucosterol(2) ( +) -eatechin
(3) arbutin(4) 6-O-galloylarbutin(5) bergenin( 6) stigmasterol(7) gallic acid( 8) methyl gallate( 9)
succinic acid( 10)  physcion( 11) kaempferol( 12) 4-O-galloylbergenin( 13) afzelin( 14) . CONCLUSION
Compounds 744 were obtained from this plant for the first time.
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) catechin .
2008 9 4: ESI-MS m/z 295 M +
Na *.'H-NMR( DMSO-d, 400 MHz) &: 6. 89(2H d
Bergenia scopulosa T. P. Wang. J=8.8 Hz H2 6) 6.69(2H d J=8.9 Hz H3
2 5) 4.69(1H d J=7.6 Hz gledHd) ; “C-NMR( DM-
2.0 ke 2 SO-d, 100 MHz) & 150.2( C4) 117.8(C2 6)
20 kHz 3 s/ 1s 115.5(C3 5) 152.3(CH4) 101.6( gleC4d) 73.4
30 min 50 C 1:10) (gle-C2) 76.9( gle-C3) 69.8( gle-C4) 76.6( gle—
260 g C-5) 60.8( gleC-6) - 6
N 6 ( arbutin) o
25.2 g 5: ESI-MS m/z 447 M +
52.5 g. Na *.'"H-NMR( DMSO-d, 500 MHz) &: 7. 00( 2H s
25.2 ¢ 200 ~ 300 H2" 6") 6.85(2H d J=9.0 Hz H2 6) 6.62
- (100 : 0—50 : 50) (2H d J=9.0 Hz H3 5)4.67(1H d J=7.0 Hz
1(40 mg) 7(12 mg) . ole-HH) ; "C-NMR( DMSO~d, 125 MHz) 8: 150.7( C—
(100 ~200 ) 1) 116.0(C2 6) 118.1(C3 5) 152.7(C4)
— (100 115 1) 102.1( gle-C4) 74. 0( gle-C2) 76. 8 ( gle-C3)
Sephadex LH20 70.3( gle-C4) 73.9( gle-C5) 64. 0( gle-C-6)
2(30 mg) 3(30 mg) 4(120 mg) 5(18 166.2( ester CO) 120.1( C4") 109.1( C2" 6")
mg) 6(200 mg) 8(60 mg) 9(15 mg) 10(26 mg) 145.9( C3" 57) 138.9(C4" .
11(13 mg) 12( 10 mg) 13( 12 mg) 14( 10 mg) 7 6-0-
3 ( 6-0-galloylarbutin)
1: ( Acetone) mp 138 ~ 6: ( MeOH) mp 143 ~
139 C ESI-MS m/z414 M ', B- 145 °C ESIMS m/z 327 M-H ~.'HNMR( DMSO-
ds 400 MHz) 6:9.72( 1H s 8-OH) 8.36(1H s 10-
B- ( B-sitosterol) o OH) 7.04(1H s HT) 4.98(1H d J=10.4 Hz H-
2: ESI-MS m/z 599 M + 10b) 4.05(1H m H-4a) 3.81(3H s -OCH,)
Na *. TLC R; 3.71(1H m H4) 3.65(1H tdike J=7.6 Hz H-
(daucoste—  2) 3.49(2H m H41) 3.23(1H m H3):"C-
rol) . NMR( DMSO-Z, 100 MHz) &: 82.3( C2) 71.0( C—
3: FeCl, ESIMS  3) 74.5(C4) 80.5( C<a) 164.0(C-6) 117.8(C—
m/z291 M+H *.'"HANMR(DMSO-d, 500 MHz) 5:  6a) 110.2(C3) 151.5(C=8) 141.6(C9) 148.3
6.81(1H d J=2.2 Hz H2") 6.72(1H d J=8.0 (CH0) 117.2(CH0a) 72.9(CHO0b) 61.7(C41)
Hz HS57) 6.68(1H dd J=8.8 2.2 Hz H%) 60. 4( -OCH3) . 8
5.92(1H d J=2.1Hz HS8) 5.73(1H d J=2.1 ( bergenin) .
Hz H6) 4.49(1H d J=7.3 Hz H2) 3.87(1H 7: ( Acetone) mp 168169

m H3) 2.76(1H dd J=16.0 5.2 Hz H,4)
2.42(1H dd J=16.0 8.1 Hz H,4);" CNMR
( DMSO-d, 125 MHz) &: 81.5( C2) 67.0( C3)
28.1(C4) 155.9(C5) 94.5(C-6) 156.7(C)
95.3(C-8) 156.2(C9) 99.7(CH0) 131.3(C-
1) 115.0(C27) 145.2(C3") 145.2(C4)
118.1(C5") 114.9(C#") .

5 (+)-

C EI-MS m/z 412 M *.'H-NMR ( CDCl, 500
MHz) 8:5.39(1H t J=1.4 Hz H6) 5.14(1H dd
J=12.1 6.9 Hz H22) 5.01(1H dd J=12.1 7.0
Hz H23) 3.52(1H m H3);"“CNMR(CDCI, 125
MHz) 8:37.2( C4) 31.5(C2) 71.9(C3) 42.2
(C4) 140.9(C5) 121.8(C-6) 31.6(CHT) 31.6
(C8) 50.3(C9) 36.6(C40) 21.0(C41) 39.7
(CH2) 42.3(CH3) 56.8(CH4) 24.3(CH5)
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29.0( C46) 56.5(C47) 12.0(C48) 19.5(C- H *.'HNMR(DMSO-d, 500 MHz) &:7.05(2H s
19) 40.4(C=20) 21.3(C=21) 138.2(C22) 129.2  H2"6°) 6.99(1H s HF) 5.52(1H m H4)
(C23) 51.2(C=24) 31.8(C=25) 21.0(C=26) 5.15(1H d J=10.2 Hz H40b) 4.37(1H m H-
19.1(C27) 25.2(C=28) 12.1(C=29) . 4a) 3.81(3H s -OCH,) 3.70(1H m H=2) 3.55

9 (2H m HA1) 3.42(1H m H3);" CNMR( DM-
( stigmasterol) o SO-d, 125 MHz) §:82.7(C2) 69.1( C3) 74.4(C-

8: (MeOH) mp 240 ~242  4) 78.6( C4a) 163.1(C-6) 117.9( C6a) 109.5
C FeCly ESI-MS m/z 169 M-H ~.'H- () 150.9(C8) 140.8(C9) 147.8( C40)
NMR( CD,0D 400 MHz) 6:7.05(2H s H2 6);°C-  116.5( C40a) 72.4(CH0b) 61.8(CH1) 119.3
NMR( CD,0D 100 MHz) §:121.8( C4d) 109.6( C=2 (C4d7) 108.9(C=2 67) 145.7(C3" 5°) 139.2(C-
6) 146.2(C3 5) 138.9(C4) 169.5(-COOH) , 47 166.1(C4°) 60.2(-OCH3) .

5 12 40—
( gallic acid) - ( 4-O-galloylbergenin) .
9: ESI-MS m/z 183 M- 14: ESI-MS m/z 455 M +

H ~.'"HANMR( CD,0D 500 MHz) §:7.05(2H s H-
2 6) 3.86(3H s -COOCH,) ;" CNMR( CD,0D

125 MHz) 6:122. 1( C4) 109.6( C2 6) 146.7( C-
35) 139.9(C4) 168. 4 (-COOCH,) 52.5 (-
COOCH,) - 5
( methyl gallate) o
10: ( MeOH) mp 184 ~
185 C o ESI-MS m/z

117 M-H ~.'HNMR( DMSO-d, 400 MHz) &: 12. 20
(2H brs -COOH) 2.55(4H s H=2 3);"” CANMR
( DMSO-d, 100 MHz) &: 176.0( -COOH) 30.1( C=2
3) . 9
( succinic acid)
11: (CDCL,) mp 204 ~
206 °C EI-MS m/z 284 M *.'HINMR( CDCl, 400
MHz) §:12.30( 1H s 1-OH) 12.08( 1H s 8-OH)
7.62(1H brs HS) 7.35(1H d J=2.2 Hz H4)
7.07(1H brs HF) 6.69(1H d J=2.1 Hz H2)
3.94(3H s 6-OCH,) 2.45(3H s 3-CH,) .
10
( physcion)
12: -
ESIMS m/z
287 M + H *.'"HINMR ( DMSO-d, 500 MHz) &:
12.41(1H s 5-OH) 8.06(2H d J=9.0 Hz H2"
6) 6.99(2H d J=9.0 Hz H3~ 5°) 6.50(1H d

J=2.0 Hz HS8) 6.23(1H d J=2.0 Hz H-%) .
11
( kaempferol) o

13: ESI-MS m/z 481 M +
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Na *.'H-NMR( DMSO-d, 500 MHz) &: 12. 60( 1H
s 5-OH) 7.76(2H d J=8.7 Hz H2" 6°) 6.90
(2H d J=8.7 Hz H3° 5°) 6.39(1H d J=2.1
Hz H8) 6.20(1H d J=2.1 Hz H6) 5.35(1H
d J=1.6 Hz rha-H4d) 0.82(3H d J=6.0 Hz rha-
H-6) ; "CNMR( DMSO-d, 125 MHz) §: 156.7( C=2)
134.2(C3) 177.7(C4) 161.3(C5) 98.8 (C-
6) 164.4(CH) 93.7(C8) 156.9(C9) 104.1(C-
10) 120.5(C4") 130.7(C=2" 67) 115.4(C3"
57 160.0(C4°) 101.6( rha-C4d) 70.3( rha-C2)
70.7 ( tha-C3) 71. 1 ( rha-C4) 70. 1 ( rha-C-5)
17.5( rha-C-6) . 13
3-0-al-

( afzelin) o
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Stability of salvianolic acid D

MIAO Xingdong'  JIN Yuan-peng®  ZHANG Landan®  ZHOU Shuiping’  GUO Zhi=in®
(1. Tianjin University of Traditional Chinese Medicine Tianjin 300193 China; 2. Tianjin Tasly Group Co. Ltd. Tianjin 300410 China)

ABSTRACT: AIM To investigate the stability of salvianolic acid D ( SalD) in three conditions and provide ex—
perimental data for the pharmaceutical preparations of water-soluble components of Salviae miltiorrhizae Radix et
Rhizoma. METHODS By means of HPLC comparing the peak area of SalD in different pH water-ethanol solu—
tion and temperature to analyze the content changes of SalD. RESULTS The experiment results showed that the
SalD was stable in weak acid and low temperature conditions and easy convert to other components under the condi—
tions of strong acid and high temperature. CONCLUSION In order to ensure the stability of SalD it should be
kept at low temperature( below 50 °C)  weak acid( pH =3-5) conditions and shorten the heating time during the
preparation process.
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