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Chemical constituents from rhizomes of Bergenia scopulosa (11)

CUl Ying
Xi’an University of Arts and Science, Xi’an 710065, China

Abstract: Objective To study the chemical constituents from the rhizomes of Bergenia scopulosa. Methods The constituents were
isolated and purified by column chromatography. Their structures were identified on the basis of physiochemical properties and

spectral analyses. Results Sixteen compounds were isolated from methanol extracts in the rhizomes of B. scopulosa and their
structures were identified as bergenin (1), (+)-catechin (2), arbutin (3), 6-O-galloylarbutin (4), (+)-catechin-7-O-B-D-glucopyranoside
(5), phenylalanine (6), succinic acid (7), protocatechuic acid (8), gallic acid (9), methyl gallate (10), quercetin (11), hyperoside (12),

rutin (13), afzelin (14), chrysophanol-8-O-B-D-glucopyranoside (15), and 11-O-galloylbergenin (16). Conclusion

5—16 are obtained from this plant for the first time.
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500 #%mE3LARGIGAY (Fit Bruker AW ); API
QSTAR Pulsar | F1if{% (3£ [E PE Biosystems A ] );
XT—4 WA s e A CIEIE 2R S A3 AT BR A 7D
D-101 KFLWEFA AR R TABRA R ;s
Sephadex LH-20 i 5 4 %t ik (& 4L Amersham
Biosciences /A ] ); )2 (0 e I RIAT (B i A (7
B e TARATD: P almss h o arai.

2581 2008 4 9 R TR A MR, 475k
RIRBHL K22 A B2 2 B R A T 5 e R E
TREE BB A 2208 4 5% Bergenia scopulosa
T. P. Wang 1325,
2 RES5SE

¥t et 2.0 kg Frif e, FREEE PR 2 IR G
FEAE A 20 kHz, HEHE 3 s/, TAEMIFE Ls,
4=F2 30 min, #ESE 50 ‘C, RhELL 1:10), $EEGHK
IR IRGAFHIZ T 260 go NG 5 253 1 /KAl VR sk
W MR A BEIR CERS A6 I, & R
IKEHOE D-101 KALBHAR S35, 40l FHZKRT 20%.
50%-. 95% L VM. 20% £ B It o e 4 B
A REL AT, SRS E ) 1(200 mg).

500 ZBEUEfi 4> (62.3 ) FERRFERES, LIS
fi- I EERR LRI, & STRERS A (B3, #34k 54 3 (45
mg). 4 (11 mg). 6 (17 mg). 13 (28 mg); & &
g5 AL 54 A) 8 (20 mg); Sephadex LH-20 4
5tk &54 5 (13 mg). 11 (14 mg). 12 (13 mg).
14 (8 mg). 15 (10 mg). 16 (10 mg). 95% L ik
5y (215 @) SRERM (IS &, LA -HEE
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k&7 (11mg). 9 (35mg), Sephadex LH-20
Atk b &9 2 (56 mg). 10 (8 mg).
3 GMEFE

AW 1 TOPRREE & CFEE, mp 143~
145 °C, ESI-MS m/z: 351 [M+Na]*. 'H-NMR (400
MHz, DMSO-dg) J: 9.72 (1H, s, 8-OH), 8.36 (1H, s,
10-OH), 7.04 (1H, s, H-7), 4.98 (1H, d, J = 10.4 Hz,
H-10b), 4.05 (1H, m, H-4a), 3.81 (3H, s, -OCHj), 3.71
(1H, m, H-4), 3.65 (1H, t, J = 7.6 Hz, H-2), 3.49 (2H,
m, H-11), 3.23 (1H, m, H-3); *C-NMR (100 MHz,
DMSO-ds) 6: 82.3 (C-2), 71.0 (C-3), 74.5 (C-4), 80.5
(C-4a), 164.0 (C-6), 117.8 (C-6a), 110.2 (C-7), 151.5
(C-8), 141.6 (C-9), 148.3 (C-10), 117.2 (C-10a), 72.9
(C-10b), 61.7 (C-11), 60.4 (-OCHs). LA Fikitifidi 5
SCRRARE A — 3, MRS 1 A .

AW 2: HR R, FeCls [N 54, ESI-MS
m/z: 291 [M+H]". *H-NMR (500 MHz, DMSO-d¢) 6:
6.81 (1H, d, J = 2.2 Hz, H-2'), 6.72 (1H, d, J = 8.0 Hz,
H-5'), 6.68 (1H, dd, J = 2.2, 8.8 Hz, H-6"), 5.92 (1H, d,
J = 2.1 Hz, H-8), 5.73 (1H, d, J = 2.1 Hz, H-6), 4.49
(1H, d, J = 7.3 Hz, H-2), 3.87 (1H, m, H-3), 2.76 (1H,
dd, J =5.2, 16.0 Hz, H-4a), 2.42 (1H, dd, J = 8.1, 16.0
Hz, H-4p); *C-NMR (125 MHz, DMSO-d) J: 81.5
(C-2), 67.0 (C-3), 28.1 (C-4), 155.9 (C-5), 94.5 (C-6),
156.7 (C-7), 95.3 (C-8), 156.2 (C-9), 99.7 (C-10),
131.3 (C-1'), 115.0 (C-2"), 145.2 (C-3"), 145.2 (C-4"),
118.1 (C-5"), 114.9 (C-6"). LA Ly it Hids 15 SCikdi i
R, MEA 2 (+)- LA E.

&Y 3: AR A, ESI-MS m/z: 295 [M+
Na]*. H-NMR (400 MHz, DMSO-dg) J: 6.89 (2H, d,
J = 8.8 Hz, H-2, 6), 6.69 (2H, d, J = 8.9 Hz, H-3, 5)
4.69 (1H, d, J = 7.6 Hz, Glc-H-1); C-NMR (100
MHz, DMSO-dg) &: 150.2 (C-1), 117.8 (C-2, 6), 115.5
(C-3,5), 152.3 (C-4), 101.6 (Glc-C-1), 73.4 (Glc-C-2),
76.9 (Glc-C-3), 69.8 (Glc-C-4), 76.6 (Glc-C-5), 60.8
(Glc-C-6) LA - i $u i 15 Sk i B A — 551,
WU G 3 IRERTT .

& 4: kA, ESI-MS m/z: 447 [M+
Na]*. 'H-NMR (500 MHz, DMSO-dg) 4: 7.00 (2H, s,
H-2", 6"), 6.85 (2H, d, J = 9.0 Hz, H-2, 6), 6.62 (2H,
d, J = 9.0 Hz, H-3, 5), 467 (1H, d, J = 7.0 Hz,
Glc-H-1); *C-NMR (125 MHz, DMSO-ds) d: 150.7
(C-1), 116.0 (C-2, 6), 118.1 (C-3, 5), 152.7 (C-4),
102.1 (Glc-C-1), 74.0 (Glc-C-2), 76.8 (Glc-C-3), 70.3
(Gle-C-4), 73.9 (Glc-C-5), 64.0 (Glc-C-6), 166.2
(C=0), 120.1 (C-1"), 109.1 (C-2", 6"), 145.9 (C-3",
5"), 138.9 (C-4"). LA b il 55 Sk FE A —
H, WUSEAW 4 ) 6-0- B TIIE AR L

WEH) 5: WA KA, ESI-MS miz: 475 [M+
Na]*.*H-NMR (500 MHz, CD;0D) 4: 6.81 (1H, d, J =
1.8 Hz, H-2'), 6.72 (1H, d, J = 8.1 Hz, H-5'), 6.68 (1H,
dd, J = 1.8, 8.0 Hz, H-6), 6.24 (1H, d, J = 1.9 Hz,
H-8), 6.03 (1H, d, J = 1.9 Hz, H-6), 4.80 (1H, d, J =
7.6 Hz, Glc-H-1), 4.60 (1H, d, J = 7.2 Hz, H-2), 3.99
(1H, m, H-3), 2.96 (1H, dd, J = 5.6, 16.2 Hz, H-4a),
2.52 (1H, dd, J = 8.1, 16.2 Hz, H-4B); *C-NMR (125
MHz, CD;0D) ¢: 82.5 (C-2), 68.3 (C-3), 28.3 (C-4),
157.3 (C-5), 97.6 (C-6), 157.6 (C-7), 96.8 (C-8), 157.9
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(C-9), 103.2 (C-10), 131.9 (C-1'), 115.3 (C-2'), 145.9
(C-3"), 145.9 (C-4"), 116.0 (C-5), 120.0 (C-6'), 102.1
(Glc-C-1), 74.6 (Glc-C-2), 77.9 (Glc-C-3), 71.2 (Glc-
C-4), 77.8 (Glc-C-5), 62.5 (Glc-C-6). LA_F- I it #irdhs
ik RA O, WA 5 (+)-)L
A5 3% -T-O-B-D-NHE I #2541

EY 6: FEMAR, B =R R, #
NABE N B IR B A . ESI-MS miz: 166 [M+
HI . SRS U ILEE, 3 R RIT RS T
RFE—3, HREEHE AN, WS Eiha9) 6
RN ETR -

WAY 7 JotER S CHEE), mp 184~185 C,
IR SO OB . ESI-MS miz: 117 [M—
H] . 'H-NMR (400 MHz, DMSO-dg) &: 12.20 (2H,
brs, -COOH), 2.55 (4H, s, H-2, 3); *C-NMR (100
MHz, DMSO-dg) 6: 176.0 (-COOH), 30.1 (C-2, 3). %
EEY T PR .

&) 8. Jotakt b (HEE), mp197~198 C,
FeCls 2 N FH %, ESI-MS m/z: 153 [M—H] .'H-NMR
(500 MHz, CD30D) ¢: 7.43 (1H, d, J = 2.0 Hz, H-2),
7.40 (1H, dd, J = 2.0, 8.1 Hz, H-6), 6.76 (1H, d, J =
8.1 Hz, H-5); *C-NMR (125 MHz, CD;0D) §: 122.8
(C-1), 117.2 (C-2), 145.9 (C-3), 151.2 (C-4), 116.2
(C-5), 123.5 (C-6), 169.6 (-COOH)., % 5Eth&54 8 N
JFLZRTE .

&Y 9: TLEREE W (¥, mp 240~
242 °C, FeCls e N BHE, ESI-MS m/z: 169 [M—H] .
'H-NMR (400 MHz, CDs0D) &: 7.05 (2H, s, H-2, 6);
BC-NMR (100 MHz, CD;0D) §: 121.8 (C-1), 109.6
(C-2, 6), 146.2 (C-3, 5), 138.9 (C-4), 169.5 (-COOH).
Dbt e 15 Sk — 5B, Mgt 9

A 10: IR EKR, ESI-MS m/z: 183 [M—
H] . *H-NMR (500 MHz, CD30D) 6: 7.05 (2H, s, H-2,
6), 3.86 (3H, s, -COOCH3); *C-NMR (125 MHz,
CD;0D) §: 122.1 (C-1), 109.6 (C-2, 6), 146.7 (C-3, 5),
139.9 (C-4), 168.4 (-COOCHs), 52.5 (-COOCHs). LA
E s Skl — 5, e A 10 N
BET IR TR,

& 11: FERm A, ESI-MS m/z: 325 [M+
Na]*. *H-NMR (500 MHz, DMSO-dg) &: 12.50 (1H, s,
5-OH), 7.67 (1H, d, J = 2.2 Hz, H-2'), 7.53 (1H, dd,
J=2.2,82Hz, H-6), 6.86 (1H, d, J = 8.2 Hz, H-5),

6.40 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz,
H-6). LA_F i $ioth 5 Scikapos — 3, wei
E) 11 T .

& 12: KR, ESI-MS m/z: 465 [M+
H]*. 'H-NMR (500 MHz, DMSO-dg) 6: 12.60 (1H, s,
5-OH), 7.66 (1H, dd, J = 2.1, 8.4 Hz, H-6"), 7.54 (1H,
d, J = 2.1 Hz, H-2"), 6.80 (1H, d, J = 8.4 Hz, H-5),
6.41 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz,
H-6), 5.36 (1H, d, J = 7.6 Hz, Gal-H-1), 4.36 (1H, brs,
Rha-H-1), 0.98 (3H, d, J = 6.0 Hz, Rha-H-6); *C-
NMR (125 MHz, DMSO-dg) &: 156.2 (C-2), 133.6
(C-3), 177.5 (C-4), 161.3 (C-5), 98.8 (C-6), 164.4
(C-7), 935 (C-8), 156.3 (C-9), 103.9 (C-10), 121.5
(C-11), 115.3 (C-2), 144.8 (C-3"), 148.6 (C-4"), 116.3
(C-5"), 121.4 (C-6"), 101.8 (Gal-C-1), 71.1 (Gal-C-2),
73.5 (Gal-C-3), 67.9 (Gal-C-4), 75.7 (Gal-C-5), 60.2
(Gal-C-6). LA k-3 1 $odhs 15 ek s FE A — 557,
HUE AW 12 Dt Bz 35 -3-O-B-D- ML 1 FLBE 1,
B4 22 Bk 1Y

AW 13: BRI AR, SRIR-BEky SN 2 P,
Molish Jz v BT, ESI-MS m/z: 633 [M+Na]'.
'H-NMR (500 MHz, DMSO-dg) &: 12.56 (1H, brs,
5-OH), 7.58 (1H, dd, J = 2.1, 8.4 Hz, H-6"), 7.53 (1H,
d, J = 2.1 Hz, H-2"), 6.82 (1H, d, J = 8.4 Hz, H-5),
6.38 (1H, d, J = 2.2 Hz, H-8), 6.20 (1H, d, J = 2.2 Hz,
H-6), 5.35 (1H, d, J = 7.8 Hz, Glc-H-1), 4.36 (1H, brs,
Rha-H-1), 0.98 (3H, d, J = 6.0 Hz, Rha-H-6);
B3C-NMR (125 MHz, DMSO-dg) 6: 156.5 (C-2), 133.4
(C-3), 177.4 (C-4), 161.3 (C-5), 98.7 (C-6), 163.9
(C-7), 93.6 (C-8), 156.5 (C-9), 104.1 (C-10), 121.8
(C-1'), 115.2 (C-2), 144.8 (C-3'), 148.5 (C-4'), 115.9
(C-5"), 121.2 (C-6), 101.3 (Glc-C-1), 73.9 (Glc-C-2),
76.5 (Glc-C-3), 70.3 (Glc-C-4), 75.9 (Glc-C-5), 67.4
(Glc-C-6), 100.5 (Rha-C-1), 70.4 (Rha-C-2), 70.6
(Rha-C-3), 71.7 (Rha-C-4), 68.4 (Rha-C-5), 17.8
(Rha-C-6). LA F it 55 scmmahis— s, #%
EE 13 AT .

&Y 14: EERAK, ESI-MS m/z: 455 [M+
Na]*. *H-NMR (500 MHz, DMSO-ds) J: 12.60 (1H, s,
5-OH), 7.76 (2H, d, J = 8.7 Hz, H-2', 6'), 6.90 (2H, d,
J = 8.7 Hz, H-3, 5", 6.39 (1H, d, J = 2.1 Hz, H-8),
6.20 (1H, d, J = 2.1 Hz, H-6), 5.35 (1H, d, J = 1.6 Hz,
Rha-H-1), 0.82 (3H, d, J = 6.0 Hz, Rha-H-6):
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BC-NMR (125 MHz, DMSO-dg) 6: 156.7 (C-2), 134.2
(C-3), 177.7 (C-4), 161.3 (C-5), 98.8 (C-6), 164.4
(C-7), 93.7 (C-8), 156.9 (C-9), 104.1 (C-10), 120.5
(C-11), 130.7 (C-2', 6'), 115.4 (C-3', 5), 160.0 (C-4"),
101.6 (Rha-C-1), 70.3 (Rha-C-2), 70.7 (Rha-C-3),
71.1 (Rha-C-4), 70.1 (Rha-C-5), 17.5 (Rha-C-6). A I
P 5 SOk A 5, W et 14
L A5 -3-O-o- LML SR ASHiEHY,  RIB 4R 24T
A 15: FESE R K, ESI-MS miz: 416 [M].
'H-NMR (500 MHz, DMSO-dg) 6: 12.80 (1H, s,
1-OH), 7.84 (1H, d, J = 7.5 Hz, H-5), 7.71 (1H, m,
H-6), 7.53 (1H, d, J = 7.6 Hz, H-7), 7.48 (1H, brs,
H-4), 7.19 (1H, brs, H-2), 5.20 (1H, d, J = 7.6 Hz,
Glc-H-1), 2.43 (3H, s, 3-CH3); *C-NMR (125 MHz,
DMSO-dg) 4: 161.8 (C-1), 123.9 (C-2), 147.6 (C-3),
120.1 (C-4), 132.0 (C-4a), 119.6 (C-5), 135.9 (C-6),
122.4 (C-7), 158.2 (C-8), 116.0 (C-8a), 187.5 (C-9),
1145 (C-9a), 182.2 (C-10), 133.8 (C-10a), 21.3
(3-CH3), 100.3 (Glc-C-1), 72.6 (Glc-C-2), 74.2
(Glc-C-3), 69.8 (Glc-C-4), 75.9 (Glc-C-5), 60.9
(Glc-C-6). LA k-l Kot 15 Srk i A — 5,
TS 52 A B ) 15 2 K 193-8-O- - D- LR i 45 Bl 17
&Y 16: K, ESI-MS m/z: 481 [M+
H]*. 'H-NMR (500 MHz, DMSO-dg) &: 7.02 (2H, s,
H-2', 6'), 6.97 (1H, s, H-7), 5.03 (1H, d, J = 10.4 Hz,
H-10b), 4.47 (2H, m, H-11), 4.03 (1H, m, H-4a), 3.84
(1H, m, H-2), 3.76 (3H, s, -OCHs), 3.73 (1H, m, H-4),
3.38 (1H, m, H-3); *C-NMR (125 MHz, DMSO-dg) &
80.9 (C-2), 70.4 (C-3), 73.7 (C-4), 80.0 (C-4a), 163.7
(C-6), 118.1 (C-6a), 109.9 (C-7), 151.2 (C-8), 141.1
(C-9), 148.1 (C-10), 116.7 (C-10a), 72.6 (C-10b), 62.9
(C-11), 119.5 (C-1'), 109.1 (C-2/, 6"), 145.8 (C-3, 5'),

139.1 (C-4"), 166.2 (C-7'), 60.1 (-OCHs). L I3 i %k
i 5 Scmk s R A =M, st a ) 16 N
11-0-% B T WA R

L2 3Lk
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