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 E. BE BTSSR KRB Y R RIS Rheum tanguticum RISy - F535E SRR FIBEIR AL (038 77 k4T 4y
B, SRR R T RS B G R A ERR 16 MEEY, SEE N KR (D, KIEE (),
KEEFmE (3). KREW-1-0-B-D-H AL (4). KR (5). fLERTHE 8-O-p-D-M I #H A (6). KIT# 8-0-p-D-
MR (7D ARIRTEEE . (8). 4-(4-NHRFEIRIE)-2- T Wi-4"-O-B-D-H AT (9). [IZLHE 4'-O-B-D-NH Wi 78 45 Bl
H (10>, AZEFEE 4-0-B-D-(6"-0-¥c & T BE) - I 2R (1) 6-F2 LRI -8-0-B-D-IL I 2 Bl (12D, R ILIKE-3-0-
WETIRNE (13). JLRE (14). SRR NEREZN (15). ML FREZRE 16). 4t LaWw 15, 164

RGN At PN G LS

KEER: AL KSR REERORT RS OR PG R A s R O I A

FESZES: R284.1 XHkFRERD: A

XEHS: 0253 -2670(2011)03 - 0443 - 04

Chemical constituents in Rheum tanguticum

GAO Liang-liang, XU Xu-dong, NAN Hai-jiang, YANG Jun-shan, CHEN Shi-lin
Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing

100193, China

Key words: Polygonaceae; Rheum L.; Rheum tanguticum Maxim. ex Balf.; p-coumaric acid glucoside; 1-4-(hydroxybenzoyl) glucose

K@Y R 2 R i AR, At
T 60 B, T E KB E A 3B A T T
P AP mr e r X, s
HE. KR ELGH R E 2, 21
I L&A ARG B BRI\ KB 2E, A
U MK AL SE DAL, 2010 AR
(e [51 24 SV A3 K B A 2R ) 5 K B8 Rheum
palmatum L.« JE KB R, tanguticum Maxim. ex
Balf. 5241l K% R. officinale Baill. [F)TfH AR
251 20 {20 )\ SRR K B (145 05 T BT 5T CLE
RFTARKHERE, B3 7 2 MR EY), T4
CLFE IRRATAEY) . IRAT A TR BRI
PEEERE TS, (a2, KT MRS S R G Y)
200 AP B K H SR EI 0 Ew LAY
AT D, N AR B AT IR RGP AL
BOMITST, SRR, TR ST BCE U R 2y,
OO I R ANA @ A0 F s R 2 A o
L E L.
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O IAT T R, WA A RS o M T,
HOE T 16 MEEY), Kb EEE ST T A, 73
Ky (chrysophanol, 1), K# % (emodin, 2).
K EH I (physcion, 3). KiHMy-1-0-p-D-H %4
Bt (chrysophanol 1-O-B-D-glucopyranoside, 4).
KR (rhein, 5). P25 KIHE 8-O-B-D-L M 7 %
PEH (aloe-emodin 8-O-B-D-glucopyranoside, 6)-
KIEHE 8-O-B-D-NMtWi# Z ¥ (emodin 8-O-B-D-
glucopyranoside, 7); AT HIZE 2 A, Hl KK
ML 2 (lindleyin, 8). 4-(4'-XFFRHEIEKL)-2-T
fii -4"-O-B-D- %5 %§ B 1F [4-(4'-hydroxyphenyl)-2-
butanone-4'-O-B-D-glucopyranoside, 9]; — K LM
2 0, ol B EE 4-O-B-D- Nk PR i 2 B
(resveratrol 4-O-B-D-glucopyranoside, 10), &L/
WE 4-0-B-D-(6"-0- ¥ £ 1 Wt )- ntt Mg 4 % Y
(resveratrol 4'-O-B-D-(6"-O-galloyl)-glucopyranoside,
11); EHR 1A, H 6-RIERIER-8-0-B-D-ME
i % B H¥  ( 6-hydroxy-musizin-8-O-B-D-glucopyra-
noside, 12); BHt —FE 24, 73R LA #-
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3-0-% & TBIEE [(-)-epicatechin 3-O-gallate, 13],
(H)-)LEEZE [(+)-catechin, 14]; HABZE 24, 735K
X ¥R R RN M IR A % B B8 ( p-coumaric  acid
glucoside, 15), X8 JE 5% F R ) 45 b5 5 [1-4-
(hydroxylbenzoyl)-glucose, 16]; H:H1bE5W) 15, 16
HE RN B 4 153
1 FRFANES

KRBT 2007 4 10 R A il PR 8.,
28 P KA S B 58 TR Rheum
tanguticum Maxim. ex Balf. [FJH,

LTQ OBITRAP XL il ; X—4 WAs s
D5 A% ; Brukeram—600M B8 S AZ HESLHRAL, TMS
R bR s A Ol PR BRI (A 1 ik e 3 S 75 it
AL T P75 Sephadex LH-20 24 Pharmacia 23 )
7 s MCI-Gel CHP-20P 24 Mitsubishi Chemical A
H s BT A i 4l
2 EEESE

RS B IOME 10 kg, THE. W0, DU S
R 3K, BRHR 4 do REEIBIR R IRGE TR
= (235 kg) ALHIERAR, $F 100~200 HER (3
kg), T HEEAT TAEARE, KA. 5
Pi BEPR CWE K IR BEMG, RAE1T 4 NSRS
5% o BHIR CWEH o S E ALl U0 - R
e, 1E Fr. 1 9 23AW 15 Fr. 9 & R EREIRFE D
i (100~200 H), Sephadex LH-20, A MCI-gel
CHP-20P 7355, 13364 4. 6~8. 12; Fr. 16 &
R BRI (100~200 H ), Sephadex LH-20,
J MCI-gel CHP-20P 73 &5, 1324654 10, 11, 14;
Fr. 26~29 & )R THEAE (11 . Sephadex LH-20 #E
I & MCI-Gel CHP-20P 4 B 43 24k 54 2. 3. 5.
9. 13. 15, 16,
3 SmEE

AW 1. B IR ES d (IR 418D, mp 196~
197 °C . Borntrager X IV 2415, BRI N SR 4L
o, NN B EESAL &Y. ESI-MS m/z: 253 [M—
H] . 'H-NMR (500 MHz, DMSO-dq) d: 11.93 (2H, s,
1, 8-OH), 7.77 (1H, t, J = 8.0 Hz, H-6), 7.66 (1H, br d,
J = 8.0 Hz, H-5), 7.48 (1H, br s, H-4), 7.36 (1H, br d,
J = 8.0 Hz, H-7), 7.16 (1H, br s, H-2), 2.41 (3H, s,
Ar-CHs)o DA SH 55 Scikaiis —80Y, #e ok
.

EW) 2: B g il G4, mp 255~256 C.
Borntrager M AELLR, BERREC N B, HE
WA BE RS AL 5. ESI-MS m/z: 269 [M—H] .

'H-NMR (600 MHz, DMSO-ds) d: 12.00 (1H, s,
a-OH), 11.92 (1H, s, a-OH), 11.32 (1H, s, B-OH), 7.37
(1H, br s, 4-H), 7.05 (1H, br s, 5-H), 7.04 (1H, d, J =
2.3 Hz, 2-H), 6.52 (1H, d, J = 2.3 Hz, 7-H), 2.36 (3H,
brs, A-CHz). LL 3 5 3cmkiiis—80®), #e
VIPNTE

&) 3. s G, mp 197~198 C.
Borntrager SN 24010, BRI N EEL (A, #E
WA E R A Y. ESI-MS m/z: 283 [M—H]
'H-NMR (600 MHz, CDCls) §: 12.31 (1H, s, OH),
12.12 (1H, s, OH), 7.63 (1H, d, J = 1.2 Hz, 4-H), 7.37
(1H, d, J = 2.4 Hz, 5-H), 7.08 (1H, s, 2-H), 6.69 (1H,
d, J = 2.4 Hz, 7-H), 3.94 (3H, s, OCH3), 2.45 (3H, s,
Ar-CH;). C-NMR (150 MHz, CDCls-dg) d: 191.0
(C-9), 166.7 (C-8), 165.4 (C-1), 162.5 (C-6), 148.6
(C-3), 135.2 (C-10a), 133.4 (C-4a), 124.7 (C-2), 121.5
(C-4), 113.9 (C-9a), 110.5 (C-5), 108.4 (C-8a), 107
(C-7), 56.3 (-OCHj3), 22.4 (-CH3). UL %3k 5 SCiki
B8, W K R

twEY) 4. wmEE S (PR, mp 245 C,
Borntrager SN 24010, BEFRE N EEL (A, #HE
AR A . ESI-MS m/z: 439 [M+Na] .
'H-NMR (500 MHz, DMSO-ds) d: 12.95 (1H, s,
a-OH), 7.73 (1H, t, J = 7.5 Hz, H-6), 7.70 (1H, br s,
H-4), 7.65 (1H, dd, J = 1.0, 7.5 Hz, H-5), 7.53 (1H, br
s, H-2), 7.34 (1H, dd, J = 1.0, 7.5 Hz, H-7), 5.16 (1H,
d, J = 7.5 Hz, anomeric-H), 4.62~3.22 (6H, m,
sugar-H), 2.47 (3H, s, Ar-CH;). C-NMR (125 MHz,
DMSO-d) J: 187.7 (C-9), 182.1 (C-10), 161.4 (C-8),
158.4 (C-1), 147.3 (C-3), 136.2 (C-6), 134.4 (C-4a),
132.4 (C-10a), 124.3 (C-7), 122.7 (C-2), 121.3 (C-4),
118.3 (C-5, C-9a), 116.8 (C-8a), 100.5 (C-1"), 77.3
(C-5"), 76.6 (C-3"), 73.0 (C-2"), 69.6 (C-4'), 60.6
(C-6'), 21.8 (Ar-CHs). L ¥ 15 ek —3™,
W 5 R KB 1-O-B-D-H IR 25 5

WA 5: LR K, mp>300 C . Borntrager
SRR LT, BRSO A, HEN N BURREA
&% . 'H-NMR (500 MHz, DMSO-dg) &: 11.92
(0-OH), 11.92 (0-OH), 8.16 (1H, d, J = 1.2 Hz, H-4),
7.81 (1H, t,J=7.7, 8.2 Hz, H-6), 7.79 (1H, d, J= 1.2
Hz, H-2), 7.77 (1H, dd, J = 1.2, 7.5 Hz, H-5), 7.42
(1H, dd, J = 1.2, 8.3 Hz, H-7). "*C-NMR (150 MHz,
DMSO-dg) : 192.0 (C-9), 181.6 (C-10), 165.9
(-COOH), 161.9 (C-8), 161.6 (C-1), 138.1 (C-3, C-6),
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134.4 (C-4a), 133.8 (C-10a), 125.1 (C-2), 124.6 (C-7),
119.9 (C-5), 119.3 (C-4), 119.2 (C-8a), 116.7 (C-7a).
DL 3ot b scmkdron — 80, e o KR

&Y 6: WA K, mp 244~245 C.,
Borntrager M 400, BRSO SR, HED
NN A Y . ESI-MS m/z 455 [M+Na] .
'H-NMR (500 MHz, CD;0D) &: 8.01 (1H, d, J = 1.0
Hz, H-4), 7.74 (1H, dd, J = 1.0, 8.0 Hz, H-5), 7.73
(1H, d, J= 1.0 Hz, H-2), 7.68 (1H, t, J = 8.0 Hz, H-6),
7.30 (1H, d, J= 1.0, 8.0 Hz, H-7), 5.10 (1H, d, J=7.5
Hz, anomeric-H), 4.75 (2H, s, CH,OH), 3.96~3.43
(6H, m, sugar-H). DA_E$d 5 Somkapas — 300, i
YT NPT K HR 8-0-B-D- ML 1 A

& 7 FEKAK, mp 221~222 C.
Borntrager KM 2400, BERREE RN EFELLt,
MKy B &Y. ESI-MS m/z: 431 [M—H] .
'H-NMR (500 MHz, DMSO-ds) J: 13.17 (1H, br s,
a-OH), 11.25 (1H, br s, B-OH), 7.46 (1H, br s, H-4),
7.28 (1H, d, J = 2.5 Hz, H-5), 7.16 (H, br s, H-2), 7.00
(1H, d, J = 2.5 Hz, H-7), 5.10 (1H, d, J = 5.0 Hz,
anomeric-H), 4.61~3.23 (6H, m, sugar-H), 2.40 (3H,
s, Ar-CH3). “C-NMR (125 MHz, DMSO-dq) J: 186.4
(C-9), 182.1 (C-10), 164.2 (C-6), 161.7 (C-8), 161.0
(C-1), 146.9 (C-3), 136.5 (C-10a), 132.1 (C-4a), 124.1
(C-2), 119.2 (C-4), 114.4 (C-8a), 113.3 (C-9a), 108.3
(C-7, C-5), 100.8 (C-1"), 77.3 (C-3"), 76.4 (C-5"), 73.2
(C-2"), 69.4 (C-4"), 60.6 (C-6"), 21.4 (Ar-CHs). DA I %
35 SCHRARE — 800, e N K & 8-0-B-D-ilt
R A 25 T

Y 8: Ltk i (HED, mp 206~207 Co
ESI-MS m/z: 477 [M—H] ", 501 [M+Na]". 'H-NMR
(500 MHz, CD;0D) 6: 7.09 (2H, s, H-2", 6), 6.94
(2H, dd, J = 2.0, 6.5 Hz, H-2', 6'), 6.90 (2H, dd, J =
2.0, 6.5 Hz, H-3', 5), 479 (1H, d, J = 7.5 Hz,
anomeric-H), 4.55 (1H, dd, J = 2.5, 12.0 Hz, H-6"),
4.39 (1H, dd, J = 8.0, 12.0 Hz, H-6"), 2.70 (4H, m,
H-3, 4), 2.09 (3H, s, H-1). "C-NMR (125 MHz,
CD;0D) d: 212.0 (C-2), 168.7 (C-7"), 157.7 (C-4"),
147.1 (C-3", 5'"), 140.4 (C-4""), 136.8 (C-1'), 130.7
(C-2", 6"), 122.0 (C-1""), 1183 (C-3', 5", 110.9
(C-2", 6™), 102.9 (C-1"), 78.6 (C-3"), 76.1 (C-5"),
75.4 (C-2"), 72.6 (C-4"), 65.4 (C-6"), 46.3 (C-4), 30.5
(C-1, 3). Lh E¥dE 5 ok — 5, #M%en
[INSSUIAL &

WE 9. Tt R by (HEE), ESI-MS m/z:
325 [M—H] . 'H-NMR (500 MHz, CD;OD) §: 7.11
(2H, d, J = 8.4 Hz, H-7, 9), 7.00 (2H, d, J = 8.4 Hz,
H-6, 10), 4.87 (1H, d, J = 7 Hz, H-1'), 3.39~4.40
(6H, m, H-2', 3', 4, 5', 6'), 2.78 (4H, m, H-2, 3), 2.11
(3H, s, H-1). "C-NMR (150 MHz, CD;OD) &: 211
(C-2), 157 (C-8), 136 (C-5), 130 (C-6, 10), 118 (C-7,
9), 102 (C-1"), 78.3 (C-3"), 78.2 (C-5"), 75.1 (C-2"),
71.6 (C-4"), 62.7 (C-6"), 46.2 (C-4), 30.2 (C-1, 3). LA
Bl ek AE S, W 4-(4R R
HHE)-2-T Bil-4"-0-B-D-F 2 Bt

A 10: FEEE CREED, mp 253~254 C,
BOMT T S 0966 . ESI-MS m/z: 389 [M—H]
'H-NMR (500 MHz, CD;0D) §: 7.43 (2H, d, J = 9.0
Hz, H-2', 6'), 7.07 (2H, d, J = 9.0 Hz, H-3', 5'), 7.00,
6.86 (% 1H, d, J = 16.5 Hz, transolefinic H), 6.46 (2H,
d, J=2.0 Hz, H-2, 6), 6.18 (1H, t, J = 2.0 Hz, H-4),
4.92 (1H, d, J= 7.5 Hz, H-1"), 3.90 (1H, dd, J = 2.0,
12.0 Hz, H-6"), 3.71 (1H, dd, J = 5.5, 12.0 Hz, H-6"),
3.47~3.40 (4H, m, H-2", 3", 4", 5"). DL b3 53
kR 2, M e o BRI 4-O-B-D-ALE I
I RH T o

AW 11 [HEEE CFEE, mp 256~257 C,
BOMT T W 0966 . ESI-MS m/z: 541 [M—H]
'H-NMR (500 MHz, CD;0D) §: 7.29 (2H, d, J = 9.0
Hz, H-2', 6'), 7.01 (2H, d, J = 9.0 Hz, H-3', 5'), 6.92,
6.81 (% 1H, d, J = 16.5 Hz, transolefinic H), 6.49 (2H,
d, J=2.0 Hz, H-2, 6), 6.16 (1H, t, J = 2.0 Hz, H-4),
4.86 (1H, d, J= 7.5 Hz, H-1"), 4.60 (1H, dd, J = 2.0,
12.0 Hz, H-6"), 4.43 (1H, dd, J = 5.5, 12.0 Hz, H-6"),
3.42~3.77 (4H, m, H-2", 3", 4", 5"). “C-NMR (125
MHz, CD;OD) &: 168.7 (C-7"), 160.1 (C-3", 5"),
158.9 (C-4'), 147.1 (C-3", 5", 141.6 (C-1), 140.5
(C-4""), 133.8 (C-1"), 129.4 (C-2', 6'), 129.1 (C-0, B),
122.0 (C-1"), 118.5 (C-3', 5%, 110.9 (C-2"", 6"),
106.6 (C-2, 6), 103.4 (C-4), 102.9 (C-1"), 78.6 (C-3"),
76.3 (C-5"), 75.5 (C-2"), 72.5 (C-4"), 65.4 (C-6"). LA
R S ScER R s B0, W e o R
4'-O-B-D~(6"-O-V 1 1~ ok)- ML W 761 45 B 7

&M 12: LOEH CPED, mp 209~211 C.
ESI-MS m/z: 393 [M—H] ", 417 [M+Na]". 'H-NMR
(500 MHz, CD;0D) 8: 6.95 (1H, dd, J = 2.0 Hz, H-5),
6.89 (1H, s, H-4), 6.68 (1H, dd, J = 2.0 Hz, H-7), 5.07
(1H, dd, J = 7.5 Hz, anomeric-H), 3.96 (1H, dd, J =
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2.5, 12.0 Hz, H-6), 3.76 (1H, dd, J = 6.0, 12.0 Hz,
H-6'), 2.57 (3H, s, COCH3), 2.26 (3H, s, Ar-CHj).
BC-NMR (125 MHz, CD;OD) d: 208.7 (COCHs),
158.7 (C-6), 157.9 (C-8), 154.6 (C-1), 139.9 (C-3), 135.7
(C-10), 123.6 (C-2), 120.2 (C-4), 110.1 (C-9), 105.9
(C-7), 105.0 (C-5), 104.8 (C-1"), 79.3 (C-3"), 78.7 (C-5"),
75.4 (C-2'), 71.7 (C-4"), 63.0 (C-6"), 33.1 (COCH3), 20.8
(Ar-CH3). LA F%cdhs 5 somkdros — 8, s h
6-F2 FEPR I 25-8-O-B-D- ML 461 A Y

tEY 13: AEZURME A, ESI-MS m/z: 441
[M—H] . 'H-NMR (600 MHz, CD;OD) ¢: 6.95 (2H,
s, H-2", 7"), 6.93 (1H, d, J = 1.8 Hz, 2-H), 6.81 (1H,
dd, J = 1.8, 7.8 Hz, H-6'), 6.69 (1H, d, J = 7.8 Hz,
H-5'), 5.95 (2H, m, H-6, 8), 5.52 (1H, br d, H-3), 5.03
(1H, s, H-2), 2.99 (1H, dd, J = 4.8, 17.4 Hz, H-4a),
2.90 (1H, dd, J = 1.8, 17.0 Hz, H-4e). "“C-NMR (150
MHz, CD;OD) 6: 167.8 (C=0), 158.1, 158.1, 157.5
(C-9, 5, 7), 146.5 (C-3"), 146.1 (C-3', 4'), 140.0
(C-4"), 131.6 (C-1"), 121.1 (C-1"), 119.6 (C-6"), 116.2
(C-5"), 115.3 (C-2'), 110.0 (C-2"), 99.6 (C-10), 96.7
(C-8), 96.1 (C-6), 78.8 (C-2), 70.1 (C-3), 27.0 (C-4).
DL E %t b5 Sc ks — 80, s e R LA &-
3-0-H TR

thEY) 14: ALK A, mp 175~177 °C . ESI-MS
m/z: 289 [M—H] . 'H-NMR (500 MHz, CD;OD) ¢:
6.83 (1H, d, J=2.0 Hz, H-2"), 6.75 (1H, d, J = 8.0 Hz,
H-5"), 6.71 (1H, dd, J = 2.0, 8.0 Hz, H-6"), 5.92 (1H, d,
J=12.5 Hz, H-8), 5.85 (1H, d, J = 2.5 Hz, H-6), 4.56
(1H, d, J= 7.5 Hz, H-2), 3.97 (1H, m, H-3), 2.84 (1H,
dd, J = 5.5, 16.0 Hz, H-4), 2.50 (1H, dd, J = 8.0, 16.0
Hz, H-4). Ll %5 Scmdpas 80, s
(H)-JLFE.

WEW 15: TokRR4s i (I, ESI-MS m/z:
325 [M—H] . 'H-NMR (600 MHz, DMSO-d)
10.05 (1H, s, 4-OH), 7.64 (1H, d, J = 16.2 Hz, H-7),
7.58 (2H, d, J= 8.4 Hz, H-2, 6 ), 6.80 (2H, d, J = 8.4
Hz, H-3, 5), 6.39 (1H, d, J = 16.2 Hz, H-8), 5.46 (1H,
d, J = 84 Hz, anomeric-H), 4.60~3.10 (6H, m,
sugar-H). "*C-NMR (150 MHz, DMSO-d) 6: 124.9
(C-1), 130.5 (C-2), 113.6 (C-3), 160.0 (C-4), 115.8
(C-5), 130.6 (C-6), 145.9 (C-7), 115.8 (C-8), 165.3
(C-9), 94.2 (C-1"), 77.8 (C-3'), 76.4 (C-5"), 72.5 (C-2"),
69.5 (C-4"), 60.6 (C-6"). LA 3 55 Sk FE A —

S, R Ay R TR s R T e B I

WG 16: ToRRRES & (FFEE), ESI-MS m/z:
299 [M—H] . 'H-NMR (600 MHz, DMSO-dq) 9
10.40 (1H, s, OH), 7.87 (2H, d, J = 8.4 Hz), 6.86 (2H,
d, J= 8.4 Hz), 5.53 (1H, d, J = 7.8 Hz, anomeric-H),
3.16~4.60 (6H, m ). >C-NMR (150 MHz, DMSO-dj)
5:115.3 (C-3, 5), 119.7 (C-1), 131.8 (C-2, 6), 162.3
(C-4), 164.3 (-COOH), 60.54 (C-6"), 69.5 (C-4"), 72.5
(C-2"), 76.4 (C-3"), 77.8 (C-5"), 94.5 (C-1"). LA ¥
L5 SRR A A — S, e s R R
% BH I .
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