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Chemical constituents from rhizomes of Bergenia scopulosa (I1)

CUI 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-p-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-f-D-glucopyranoside (15), and 11-O-galloylbergenin (16). Conclusion Compounds
5—16 are obtained from this plant for the first time.
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b, NAAA%E. Ak, hEHRRS
2 @MY Z 08 4 (158 Bergenia scopulosa T. P.
Wang HIMRZE, ZAEARCAR, AT, P01
HIRAR S, AFRERA M. SRR R %
M2y, WK e, PR Aba R . SO R
KIS L, EV SIS TR 2 SRR I WAL
(A B B, Fot. el EN A
XA SR EMYALE or L BT %, fRE
ZEMYEESHETOR. 2ol Wil EERE
Jgy AR e A By BRI FUARIE TEAN RN
ARSI B BT T R G, ANy
AR 16 MEEY, B ENEARER
(bergenin, 1), (+)-JL#ZE [(+)-catechin, 2]. fER
1 Carbutin, 3). 6-O-W & FHiERRT (6-0-

Ui HEA: 2012-01-08
HEEWH: WemRHETRmE (CXY1134WL29)

galloylarbutin, 4). (+)-)L7% % -7-O-B-D-ML I i % b
1 [(+)-catechin-7-O-B-D-glucopyranoside, 5]+ A<A
&R (phenylalanine, 6). IR (succinic acid, 7)-
J ) LAY IR (protocatechuic acid, 8)+ W& TR (gallic
acid, 9). WETMRHFEE (methyl gallate, 10). 7
% (quercetin, 11). 42 BkHF (hyperoside, 12).
T (rutin, 13). BIAET Cafzelin, 14). K3%
13 -8-O-B-D-NL Mg 45 25 4% - ( chrysophanol-8-O-B-D-
glucopyranoside, 15). 11-O-B B FBiA A # (11-
O-galloylbergenin, 16). 1, th54Y) 5~16 AT
WO NEA L BT X
1 X544

HF—5B i A AL (bRt sARERE B EOR
TFRA B2 HD; Bruker AV—400 1 Bruker DRX—

EZ . A % (1982—), L&, BRVGTG A, WiLAFE, FEAFREY R I 1 e S AT,
Tel: 18991843669 Fax: (029)88243976 E-mail: cuiyingchem@gmail.com



¢ %% Chinese Traditional and Herbal Drugs 35 43 % 25 98] 20124E9 A

1705«

500 % wESLHROGIREAY (It Bruker 2 ); API
QSTAR Pulsar I Jitii#{% (3£[E PE Biosystems 2 7] );
XT—4 A sl e A (bR A A IR A D
D-101 KRALW BTG ORI TAH R AR
Sephadex LH-20 7] ¥ B % ¢ (i L Amersham
Biosciences A ) ) i /2 (0 pe: R AT (018 ek Jie (FF
By e A TAMRA R A alsmss o 4 rat.

ZiR4 T 2008 4 9 R TRAE MR, &5k
RMBHL R 2L B2 22 B R A 1 52 e H
FREA FIR B ZEIE S F13E Bergenia scopulosa
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3 EEE

WEY 1 TEERRDIRES & (T, mp 143~
145 °C, ESI-MS m/z: 351 [M+Na]". "H-NMR (400
MHz, DMSO-dg) 6: 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, -OCH3), 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-dg) J: 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 (-OCH3). LA Lkt ¥kE 5
SCHRIRE REA P, MU A1 A R .

W 2: AR K, FeCly J B 52 BH A, ESI-MS
miz: 291 [M—+H]". "H-NMR (500 MHz, DMSO-d;) :
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-40), 2.42 (1H, dd, /= 8.1, 16.0
Hz, H-4B): "C-NMR (125 MHz, DMSO-dy) 6: 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")o DAL H 4 5 SCik &
FA—HP, MEEREm 2 N (H-ILEE.

&9 3: FAMKAR, ESI-MS m/z: 295 [M+
Na]". '"H-NMR (400 MHz, DMSO-d;) 6: 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) d: 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
(Gle-C-6)o LA I3 il Kt 5 ekt i 3 A — 53,
W e E ) 3 I RER T

& 4: AR A, ESI-MS m/z: 447 [M+
Na]". '"H-NMR (500 MHz, DMSO-dj) 6: 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-dq) d: 150.7
(C-1), 116.0 (C-2, 6), 118.1 (C-3, 5), 152.7 (C-4),
102.1 (Gle-C-1), 74.0 (Gle-C-2), 76.8 (Gle-C-3), 70.3
(Glc-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"). LAl 4 5 SRR A —
HP, WS ENAY 4 N 6-0-B i TBEALRE R

EY) 5: WA KA, ESI-MS m/z: 475 M+
Na]".'H-NMR (500 MHz, CD;0D) ¢: 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-40),
2.52 (1H, dd, J= 8.1, 16.2 Hz, H-4B): "*C-NMR (125
MHz, CD;0D) 6: 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
(Gle-C-1), 74.6 (Glc-C-2), 77.9 (Gle-C-3), 71.2 (Gle-
C-4), 77.8 (Gle-C-5), 62.5 (Gle-C-6). LA i ¥ in
5 ChAE A 5, st A 5 o8 (H-)L
IR #-7-O-B-D-NLE s 7 2B 1

WEY 6: HEMK, B =W, $2
A HE N EIERIZN A . ESI-MS m/z: 166 [M+
H]'. H5RNER RS ILEE, 3 MEFRE T
REH—3, HBEAEESA TR, HEEEnEY) 6
HENER -

& 7. s CFED, mp 184~185 C,
IR I 2 A AR . ESI-MS m/z: 117 [M—
H] . 'H-NMR (400 MHz, DMSO-dy) d: 12.20 (2H,
brs, -COOH), 2.55 (4H, s, H-2, 3); “C-NMR (100
MHz, DMSO-dj) d: 176.0 (-COOH), 30.1 (C-2, 3). %
SEEY T ABEIR .

A 8: Lkt (HEE), mp 197~198 C,
FeCls [ N BH T, ESI-MS m/z: 153 [M—H] . 'H-NMR
(500 MHz, CD;0D) ¢: 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) 6: 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). %Etk&51 8 K
JE LA -

WE 9. LEERE i (TR, mp 240~242
‘C, FeCly e MNPHPME:, ESI-MS m/z: 169 [M—H] .
'H-NMR (400 MHz, CD;0D) ¢: 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).
DA_E 3 Bt 5 Scakaion — 80, et Ay 9
HEETIR.

AW 10: FRIEEHA, ESI-MS m/z: 183 [M—
H] . 'H-NMR (500 MHz, CD;0D) 6: 7.05 (2H, s, H-2,
6), 3.86 (3H, s, -COOCH;); "“C-NMR (125 MHz,
CD;0D) d: 122.1 (C-1), 109.6 (C-2, 6), 146.7 (C-3, 5),
139.9 (C-4), 168.4 (-COOCH3), 52.5 (-COOCH3). LA
RO SRR E S, M e A 10 K
BT IR,

& 11: KR, ESI-MS m/z: 325 [M+
Na]". "H-NMR (500 MHz, DMSO-d) 6: 12.50 (1H, s,
5-OH), 7.67 (1H, d, J = 2.2 Hz, H-2), 7.53 (1H, dd,
J=122,82 Hz, 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). DA i i %o 5 Somkaias — 37, et
B R %

AW 12: EEFK, ESI-MS m/z: 465 [M+
H]". 'H-NMR (500 MHz, DMSO-dq) 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) 6: 156.2 (C-2), 133.6
(C-3), 177.5 (C-4), 161.3 (C-5), 98.8 (C-6), 164.4
(C-7), 93.5 (C-8), 156.3 (C-9), 103.9 (C-10), 121.5
(C-1"), 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 I3 it Ko 5 SCik i i 3L A — 5,
WS A 12 i 35 -3-0-B-D-IL g - FLBH A,
B4 22 Bt

AW 13: B AR, ShIR-BEk SV 2 P,
Molish Jz v 5, ESI-MS m/z: 633 [M+Na] .
'H-NMR (500 MHz, DMSO-de) d: 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, /= 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):
BC-NMR (125 MHz, DMSO-dq) J: 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 (Gle-C-2),
76.5 (Gle-C-3), 70.3 (Glc-C-4), 75.9 (Glc-C-5), 67.4
(Gle-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). L il $d 5 scmpaiig — ", %
SEALEM 13 T .

& 14: KK, ESI-MS m/z: 455 [M+
Na]". '"H-NMR (500 MHz, DMSO-dg) d: 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-dq) d: 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-1"), 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). PA_I-
PR 5 SRR ARE A S, MO 14
A LS 9)-3-0-0-L-NHE IR BRA=HIEHY,  RITRA] 4 524
A 15: (R K, ESI-MS m/z: 416 [M].
'H-NMR (500 MHz, DMSO-ds) J: 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-CHz); "“C-NMR (125 MHz,
DMSO-dg) d: 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), 1822 (C-10), 133.8 (C-10a), 21.3
(3-CH3), 1003 (Gle-C-1), 72.6 (Glc-C-2), 74.2
(Gle-C-3), 69.8 (Glc-C-4), 75.9 (Gle-C-5), 60.9
(Gle-C-6)o LA L3 it et 5 Semikgi s 3 A — 531",
WS AW 15 2 K 15 -8-O-B-D- ML 76 4 B
th&W 16: KR, ESI-MS m/z: 481 [M+
H]". 'H-NMR (500 MHz, DMSO-dq) 6: 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, -OCH3), 3.73 (1H, m, H-4),
3.38 (1H, m, H-3); *C-NMR (125 MHz, DMSO-dj) :
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 (-OCH3). LA Likiti %k
o5 SCaR IR E A S, s e A Y 16 K
11-0-% BTl R
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