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[ Abstract |

constituents were isolated and purified with the use of macroporous adsorption resins, silica gel column

Objective; To study the chemical constituents from Bergenia scopulosa. Method; The

chromatography, Sephedex LH-20, re-crystallization. Their structures were identified on the basis of
physiochemical properties and special analysis. Result: Twelve compounds were isolated from methanol extracts of
Bergenia scopulosa and their structures were identified as: B-sitosterol (1), daucosterol (2), ( + ) -catechin

(3), gallic acid (4), arbutin (5), bergenin (6), 4-O-galloylbergenin (7), 11-O-galloylbergenin (8),
pyrocatechol (9) , syringic acid (10), quercetin (11), rutin (12). Conclusion: Compounds 8-12 were obtained

from this plant for the first time.

[ Key words |

Ze A HR R B HRHE H SR 24 24 FA
Y, o3 A TRV U B H AR R, O R A
ZFIRAARN AL A AR, RIRENH T2, N
(AR R ) A0 R 74 v 55 2 ) BT i 2, B A R 4 R
MR [T R MK 3 I A5 D) 2, r B R R )Tz
TARIT AR ENG B 8 RIB IF M OE AT
K R IR L A SRR AL A i R
710 Bl FEA T Bl A SCHER I E % R R
ESERCR IR SN R NN Y DR W (ERG SRS SR
R S L SRAL A L M DF S ARE AIF AR A . A T

[WFEEHE] 20111212(018)
[

BiIREE]
Tel: 15333214995, E-mail: weiyaoyuan2012 @
163. com

- 154 -

T RDRETC, BE B A, N R R A R

Bergenia scopulosa; chemical constituents; bergenin

i — 20 R B 28 0 S 1 5 00 35 R ) 5T R A O R
1Z R 2 AR 9 R 4 A IR KR, 2B X R IR A
AW FEAT T R G, N AR E] 12 A4
G W, 31 o8 B 1 JBRI I 3% B R AT T AT, O
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(daucosterol, 2) . ( +)-JLZ 2 [ ( + )-catechin) ,
3] KB TR (gallic acid, 4) \BEHHF (arbutin, 5) |
# SRR (bergenin, 6) 4-0-% 1 kA H KK (4-
O-galloylbergenin, 7) \11-0-% & T B A HE %K (11-
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500 R G LRGN o R A5 Rk GF254 R 8
(200 ~300 H) fEHE (75 B WL THRAF) ,
DI0T AL W BF A% i (R HEAR AL 27 52k A A )
Sephadex LH-20 %5 28 ## & B¢ ( Amersham Pharmacia
Biotech AB) , JIr 47 135 3y 73 4

2541 T 2009 4 8 H Wy T 74 2 7 A5 b 2 4 T
Yy , G BV IS R 27 40 9 0 19 1 5 5 Oy PR H R A
FISR @ i ) 28 18 25 [ S8 Bergenia scopulosa T. P.
Wang,
2 REEHSHE

ZIRE SR 3.5 kg BT Ry i, HY e (] 97 42 B
3 UK, WUE M A 3R 400 g, R H IR B BT
T AR T KB AR A EE LR LR KA
FIVERTE T T 43 391 26 B0 4 0K, ol Hs vk 4 45 4 it Tt T o7
HE18.9 ¢, ZMROFEHALERT 25.6 g, 1ET BEAR
LR 101.2 g, LR SERHALIR B i B HEAE S LA
Ay - H I 2R G A (3% 23 85, TLC A6 -5 JF A8 [F)
ARy, 15 5] 9 ANy, B-1,B-2,B-5 ¥ 4r
25 He G I AT A (A k- P W S - Y R £ TR
CWE-WBEVE R R G ) , JF 45 & 45 i Al Sephadex
LH-20 #j 5 ¥ 8E A (03, B 2k a9 1 (20
mg),2 (15 mg) ,3 (60 mg) ,4 (20 mg) ,5 (10 mg) ,
6 (80 mg),7 (12 mg) ,8 (8 mg),9 (8 mg),

W 1B T B AR AR B T2 000 mL £ By Tk, 2t
U JE b 25 AL B D101 AL B B AR 23 5
IKFI95% L BEVE L. 95% L BEVEBL &R 43 (48.5 ¢)
T IR PR LA GE 05 - HY It 28 8 ik J AT €35 03 5, 74 3
6 Mify. C-1 F C-2 ¥4 28 ik e S 52 A o 3% (3
i-MEEHR R OM-NERENRS), IS E
Sephadex LH-20 %] S M &E B AL (015 7> B 15 2L &)
10 (8 mg),11 (22 mg),12 (35 mg),
3 LR

a1 JLOEHIRES & (N ) ,mp 135 ~137
°C, ESI-MS m/z437[M + Na] ", TLC i 5% Hifig-
WM B2 0, OB R i 5 SOk [2 ] 4l —
B WO E A S A S B4

&Y 2 K, Liebermann-Burchard J2
IO BH P, ESI-MS m/z 575 M-H |~ o HAZ G 84 5 3C
Hk (2 ] 4l — 2, 5o 2 fb & W i 8 b

&Y 3 HEBAR, FeCly SN, ESI-MS
m/z289[ M-H] ~ ,'H-NMR (500 MHz, CD,COCD,)
5:6.89 (1H, d, J =2.0 Hz, H-2'), 6.73-6.85
(2H, m, H-5', 6'), 5.98 (1H, d, J=2.1 Hz, H-
8),5.83 (1IH, d, J=2.1Hz, H-6), 4.52 (1H, d,

J=7.6Hz, H2),3.97 (1H, m, H-3),2.86 (1H,
dd, J=16.0, 5.6 Hz, H,4), 2.52 (1H, dd, J =
16.0, 8.2 Hz, H,4); "C-NMR (125 MHz,
CD,COCD,) §:82.3 (C-2), 67.9 (C-3), 28.7 (C-
4),157.2 (C-5),95.3 (C-6), 156.7 (C-7), 95.1
(C-8), 156.6 (C9), 100.2 (C-10), 131.7 (C-
1'), 115.1 (C-2"), 145.2 (C-3"), 144.9 (C4"),
119.2 (C-5"), 114.9 (C-6"); LA %4 5 3CHk[3 ]
B — B e BV R +)- LR,

a4 JoEsHREs i (HEE) ,mp 235 ~237
°C,ESI-MS m/z 169 M-H] ~,'H-NMR (500 MHz,
CD,0D) 8:7.09 (2H, s, H-2, 6); "C-NMR (125
MHz, CD,0D) §: 121.7 (C-1), 109.2 (C-2, 6),
146.1 (C-3,5), 138.6 (C-4), 169.2 (-COOH) ; 1)
s 5 oCER (4] ol — 2 o e B W A R o Ik
B,

EW S HEOK K, ESI-MS m/z 295 [ M +
Na]*,'H-NMR (500 MHz, DMSO) §: 6.93 (2H,
d, J=9.0 Hz, H2, 6), 6.72 (2H, d, J=9.0 Hz,
H-3,5),4.72 (1H, d, J=7.6 Hz, gle-H-1); “C-
NMR (125 MHz, DMSO) §: 152.1 (C-1), 119.1
(C2,6), 116.3 (C3, 5), 151.4 (C-4), 101.9
(gle-C-1), 73.6 (gle-C-2), 76.8 (gle-C-3), 69.9
(gle-C4), 76.3 (gle-C-5), 61.1 (gle-C-6) ; L F %L
i 5 SCHRLS ]l — 350, s e B W 45t R RE ALY .

a6 JoEBURRSS & (S A5-TEE) , mp
135 ~ 137 C, ESI-MS m/z 327 [ M-H] ~_'H-NMR
(500 MHz, DMSO) §: 9.68 (1H, s, 8-OH), 8.32
(1H, s, 10-OH), 6.98 (1H, s, H-7), 4.99 (1H,
d, J=10.2 Hz, H-10b), 3.98 (1H, m, H-4a),
3.85 (3H, s, -OCH,), 3.68 (1H, m, H4), 3.6l
(1H, m, H2), 3.45 (2H, m, H-11), 3.20 (1H,
m, H-3); "C-NMR (125 MHz, DMSO) §: 81.9 (C-
2),71.6 (C3),74.0 (C4),80.1 (C-4a), 163.5
(C-6), 117.6 (C-6a), 109.3 (C-7), 151.1 (C-
8), 140.9 (C9), 147.8 (C-10), 116.2 (C-10a),
72.1 (C-10b), 61.9 (C-11), 60.3 (-OCH,) ;L) I
Bdle 5ok [ 6] HE — 2, e WA oA E

&7 HEGK K, ESI-MS m/z 503[ M +
Na] *,"H-NMR (500 MHz, DMSO) §: 7.26 (2H,
s, H2",6"),7.09 (1H, s, H-7), 5.65 (1H, m,
H-4),5.21 (1H, d, J=10.1 Hz, H-10b), 4.45
(1H, m, H4a), 3.86 (3H, s, 9-0CH,), 3.79
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(IH, m, H2), 3.66 (2H, m, H-11), 3.48 (1H,
m, H-3); "C-NMR (125 MHz, DMSO) §: 82.9 (C-
2),69.6 (C3),76.2 (C4),78.5 (C-4a), 163.8
(C6), 118.6 (C-6a), 108.1 (C-7), 152.1 (C-
8), 142.3 (C9), 148.9 (C-10), 117.2 (C-10a),
74.0 (C-10b), 62.2 (C-11), 120.6 (C-1"), 110.5
(C2",6"), 146.1 (C-3",5"), 140.8 (C4'), 166.5
(C-7"), 60.6 (-OCH3); LI b %5 Sciik [ 7] 438
— B E WA N 4-0- B TR A KR

a8 Mk A, ESI-MS m/z 503 [ M +
Na] *,'"H-NMR (500 MHz, DMSO) §: 7.11 (2H,
s, H2',6'),7.02 (1H, s, H-7), 5.09 (1H, d,
J=10.2 Hz, H-10b), 4.53 (2H, m, H-11), 4.09
(IH, m, H4a), 3.89 (1H, m, H2), 3.85 (3H,
s, -OCH,),3.76 (1H, m, H-4),3.44 (1H, m, H-
3); "C-NMR (125 MHz, DMSO) §: 81.2 (C-2),
70.9 (C-3), 74.1 (C-4), 80.5 (C-4a), 163.9 (C-
6), 118.2 (C-6a), 110.3 (C-7), 151.5 (C-8),
141.0 (C9), 148.6 (C-10), 116.9 (C-10a), 73.2
(C-10b), 63.3 (C-11), 119.8 (C-1"), 109.5 (C-
2',6'), 145.6 (C-3",5"), 139.4 (C-4'), 166.5
(C-7"), 60.5 (-OCH3) ; DL b %4 5 3Cmk [ 7 ] 38
— 3 EL AR 11-0-BE TR A R,

a9 HEsRE & (EP-HEE), mp
102 ~103 °C, ESI-MS m/z 133[ M + Na] ", H¥#
Bl 5 Sk [ 8 ] el — B, 0tk B W A5 ol AR
—,

BEY 10 H Ak K, ESI-MS m/z 221 [ M +
Na] *,'"H-NMR (500 MHz, CD,0D) &: 7.38 (2H,
s, H2, 6), 3.95 (6H, s, 3, 5-0CH,); "C-NMR
(125 MHz, CD,0D) &: 121.5 (C-1), 107.8 (C-2,
6), 148.2 (C3, 5), 141.2 (C4), 168.1
(-COOH) , 56.6 (3, 5-OCH,) ; L) I ¥4 5 CHik[9 ]
3l — B, W E L B WE N T B

&Y 11 ¥l A, ESI-MS m/z 325[ M +
Na] *,'"H-NMR (500 MHz, DMSO) §: 12.40 (1H,
s, 5-OH), 7.65 (1H, d, J=2.1 Hz, H2"), 7.51
(1H, dd, J=8.4, 2.1 Hz, H-6'), 6.85 (1H, d,
J=8.4 Hz, H5"), 6.39 (1H, d, J=2.1 Hz, H-
8),6.17 (1H, d, J=2.1Hz, H6) ;U "5
R L2 )il — 3, 0 A& W a5 b i = .
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& 12 B k) R, Molish Sz i BH 4 , ESI-
MS m/z633[ M + Na]* ,'"H-NMR (500 MHz, DMSO)
§:12.59 (1H, brs, 5-OH), 7.56 (1H, dd, J =
8.2,2.0 Hz, H6'), 7.53 (1H, d, J=2.0 Hz, H-
2'),6.83 (1H, d,J =8.2 Hz, H-5"), 6.38 (1H,
d, J=1.9 Hz, H8), 6.19 (1H, d, J=1.9 Hz, H-
6), 5.35 (1H, d, J =7.8 Hz, gle-H-1), 4.35
(1H, brs, rha-H-1), 0.99 (3H, d, J=5.6 Hz, rha-
H-6); “C-NMR (125 MHz, DMSO) §:156.4 (C-2),
133.4 (C-3), 177.4 (C4), 161.3 (C-5), 98.6
(C-6), 164.1 (C-7), 93.6 (C-8), 156.7 (C9),
104.0 (C-10), 121.2 (C-1"), 115.3 (C-=2"),
144.6 (C-3"), 148.5 (C-4'), 116.3 (C-5"), 121.6
(C-6"), 101.23 (gle-C-1), 74.1 (gle-C-2), 76.5
(gle-C-3), 70.1 (gle-C4), 74.9 (gle-C-5), 67.2
(gle-C-6), 100. 8 (rha-C-1), 70.6 (rha-C-2), 70.1
(rha-C-3), 71.9 (rha-C4), 68.3 (rha-C-5), 17.7
(rha-C-6) ; LA 14 5 STk [9 ] el — 2, o e b &
WK T o

[ &% 3Tk ]

[ 1] VOonirBE2fpe. 2y KR, FH(M]. B B
Bk 2E AR AT, 1986 :6.

(2] BRUE, MWK, KM, 55 52251 45 & 5 b2
Aoy E s (] v B 528 J7 f & 20 3, 2009, 15

(9) :18.

[3] wkm, DHk, Rig#, & KERKREFWHALELS
[J]. HESLE T M2, 2011, 17(15) :108.

(4] ES, Ao, f30%, & J2 /R ERAL M AL 23 5
[J]. HE ST M2, 2011, 17(19) :132.

[51 30, skerty, RER, 5. HHMAERIHTES
S [T]. RHHEGRL R =4, 2011, 28(9) :700.

[6] X5, fid%, BEE, % i sis
ot sE (1], HEFR 22, 2011, 36(7) :881.

[ 7] Mourad K. Acylated and non-acylated kaempferol
monoglycosides from Platanus acerifolia Buds [ J ].
Phytochemistry, 1990,29(7) :2295.

[8] AF, lBE=z, MTF. M=l ams(T].
Hh [ S 6 U7 R 2R A, 2011, 17(6) :89.

(9] Brmte, 400, FIHSK, 45, RHT A0 REBE AT AT
Pre Al 2w o F 5 [T b IR 52 36 07 ) o2 20 3
2010, 16(7) :42.

[ TiiEgniE  ARBEAR



