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KRN 2SR A AR AR Y, Attt
P47 60 B, BIE K EAEY) T2 A T B
TG ALHBRPY I . R pg g X ™M, %t
SEE. KERRELGE =AM, 2]
D& G B ER U R T 2E, AT
USRS M RRRE . ATHCR AT, 2010 4Rk
(e [ 2 YA TR R ZE R ) S K B8 Rheum
palmatum L.. il K # R. tanguticum Maxim. ex
Balf. mi24Jf] k% R. officinale Baill. [T 4AR AR
258,20 il )\ JU RO KB IR 7 TS U
RTIRKHRE, HBAR T 2MEUEY, FE
CLFE ERERATAEY) . BT EY) . I, SRk,
BEICHEFF S, (s, R TR SR A ED
200 AP, RE A B EIE 0w LAY
&I T, N H ARSI TR N R AL
FATEST, FARILTR RS, TTRIT SO R
X R FR % R R ) R IR AT
L o

ARSI B0 TR it KB P R R, 6 AL

Yk HHEA: 2010-05-06

YT T REWEI, A SR o T T
HOE T 16 MEAY), K EEE S T A, 73
g K # Wy (chrysophanol, 1), K# % (emodin, 2).
Kik# ik (physcion, 3). K#MHy-1-O-B-D-#i %)
B4 (chrysophanol 1-O-B-D-glucopyranoside, 4).
KIEIR (rhein, 5). P25 K % 8-O-p-D- kiR 5 2
BiEF C(aloe-emodin 8-O-B-D-glucopyranoside, 6).
K% 8-O-B-D-nlt i i % # £ (emodin 8-O-B-D-
glucopyranoside, 7); KT HHZE 2 4, BRI
ML Z (lindleyin, 8). 4-(4'-XFFRHLIEKL)-2-T
fii -4'-O-B-D- #i %4 B ¥ [4-(4"-hydroxyphenyl)-2-
butanone-4'-O-B-D-glucopyranoside, 9]; 7K LM
2 A, ol AR PTEE 4-O-B-D- NI g ] 28 R T
(resveratrol 4-O-B-D-glucopyranoside, 10), &2
W 4'-O-B-D-(6"-O- ¥ T ¥ Wk )- ntt Wi 4 2 M 17
(resveratrol 4'-O-B-D-(6"-O-galloyl)-glucopyranoside,
1D ZHHE LA, H 6-FR AR E-8-0-B-D-Ht I
i 4 ¥ 7 ( 6-hydroxy-musizin-8-O-B-D-glucopyra-
noside, 12); L —WEK 24, DR ILE -
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3-O-% fr FF&IE [(—)-epicatechin 3-O-gallate, 13],
(+)-)LZE % [(+)-catechin, 14]; HAh2E 24, 20K
X ¥R R RN M R A % B 98 ( p-coumaric  acid
glucoside, 15), X ¥&JE I8 R ) 45 bk B [1-4-
(hydroxylbenzoyl)-glucose, 16]; H:F{k &4 15, 16
HE RN B o 153

1 #RFANES

KEZH T 2007 4 10 R A HilEH YA,
28 P KA S B 58 TR 3 Rheum
tanguticum Maxim. ex Balf. [

LTQ OBITRAP XL RUFil{; X—4 Wikl ri
MEAL; Brukeram—600M AR A% HE I LPRAL, TMS
KR R R R R R (i R I R 7 5 1
HEALT) P75 Sephadex LH-20 24 Pharmacia 723 )
P MCI-Gel CHP-20P 4 Mitsubishi Chemical 2
H s BT A 4l
2 ERESNE

AR RTROM 10 kg, T MR, DA =
R 3K, FIK 4d. RIRIRIEIRGEIHRE .
= (2.35kg) DAFEES MR, $F 100~200 H K (3
kgD, FET HR 5 AT TAE B, AU A i &
Pi BEPR CWE M IR BEMG, RAE1T 4 ANAS RIS
9% o BHIR CWEH o S E ALl U0 - R R
Ve, 7E Fr. LA EILA 1 Fr. 9 & R EREIREE
i (100~200 H), Sephadex LH-20, £ MCI-gel
CHP-20P 73 &5, 13214b59) 4. 6~8. 12; Fr. 16 &
R BB (E (100~200 H ), Sephadex LH-20,
J MCI-gel CHP-20P 73 &5, 13 £4k&4 10, 11, 14;
Fr. 26~29 & x L HER A (1%, Sephadex LH-20 #t
I J MCI-Gel CHP-20P 4} B 43 24k 54 2. 3. 5.
9. 13. 15. 16.

3 KT

AW 1 Bt R4 il (SR SR, mp 196~
197 °C . Borntrager N 20, i FREE e 3 RS 41
o, HEN N B A ). ESI-MS miz: 253 [M—
H] . 'H-NMR (500 MHz, DMSO-dg) 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-CHg)o LA b3t 5 3ok — 30, fesse bk
.

E) 2: BB gl il Cel4ji), mp 255~256 C.
Borntrager SV L, EEEREE NV AL (M,
WA BE A A8 ESI-MS m/z: 269 [M—H] .

'H-NMR (600 MHz, DMSO-dg) J: 12.00 (1H, s,
a-OH), 11.92 (1H, s, 0-OH), 11.32 (1H, s, B-OH), 7.37
(1H, brs, 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, Ar-CHa). LL_F¥udi 5 scikiias 50, #%se
VIPNTE

&) 3. s dh G, mp197~198 C.
Borntrager SV 2400, BRSO N EAFL A,
WA E R &Y. ESI-MS miz: 283 [M—H]
'H-NMR (600 MHz, CDCl3) 6: 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, OCHg), 2.45 (3H, s,
Ar-CHs). C-NMR (150 MHz, CDCls-dg) &: 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 (-OCHs3), 22.4 (-CH3). LA _F%¥ 5 SClikdR
-, W K

tEY) 4. wmEE S (PR, mp 245 C,
Borntrager SV 400, BRSO N EAFL A, A
Ky B RESAL A ). ESI-MS miz: 439 [M+Na] s
'H-NMR (500 MHz, DMSO-dg) &: 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-CHz). *C-NMR (125 MHz,
DMSO-dg) 6: 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-CHg). LA L% 5 sk — 5,
WS 58 K HE Y 1-O-B-D-IH IR 1 25 1

&) 5: LR AR A, mp>300 ‘C . Borntrager
SRV RAT R, BERREE RN SR, HED O R AL
& . 'H-NMR (500 MHz, DMSO-dg) 6: 11.92
(a-OH), 11.92 (a-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 B 5 Sk — 80, W e KR

&Y 6: WA K, mp 244~245 C,
Borntrager S WV iELT (0, EEEREE O A, HEN
B A . 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,0OH), 3.96~3.43
(6H, m, sugar-H). UL b3 5 Sikaiin —80, g
YT N P KB 2R 8-O-B-D- M i A 4

& 7 FEAK K, mp 221~222 C.
Borntrager S MV ZL(R, WERREE Y RASL A, HE
TR B A . ESI-MS miz: 431 [M—H] .
'H-NMR (500 MHz, DMSO-dg) d: 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-CHz). *C-NMR (125 MHz, DMSO-dg) &: 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). LA %k
5 Scmk s — 5, W E K2 8-0-B-D-ilt
R T 25 Y

AW 8: Ltk i (HEE), mp206~207 C.
ESI-MS m/z: 477 [M—H]~, 501 [M+Na] . 'H-NMR
(500 MHz, CD;0D) &: 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"),
439 (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,
CD30D) ¢: 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"), 118.3 (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)o UL b¥ud 5 sk — 5, wseh
[INSSUIAL &

& 9: ot R4 iy (HEE), ESI-MS m/z:
325 [M—H] > 'H-NMR (500 MHz, CD30D) &: 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;0D) &: 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
ek — S, RN 44X
K HE)-2- T Hi-4'-O-B-D- ] 2 Bl 1

A4 10: s & CHREED, mp 253~254 C,
S HMTR B9 0. ESI-MS m/z: 389 [M—H] .
'H-NMR (500 MHz, CD;0D) 6: 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 (7% 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"), L\ F¥d 550
Rk IE 3, S N (BRI 4/-O-B-D-IHL I
I H T o

&M 11: A tE s CREE, mp 256~257 C,
S HMT R B0 926 ESI-MS m/z: 541 [M—H] .
'H-NMR (500 MHz, CDs0OD) &: 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, ),
122.0 (C-1"), 1185 (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
B 5 ok B, W e o R
4'-O-B-D-(6"-O-3 £r 1 Ik)- b e 7 25 k17

&) 12: ToEHS (P, mp 209~211 C.
ESI-MS m/z: 393 [M—H] ", 417 [M+Na]". 'H-NMR
(500 MHz, CD50D) §: 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, COCHj3), 2.26 (3H, s, Ar-CHs).
BC-NMR (125 MHz, CD;OD) §: 208.7 (COCHj),
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-17), 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-CHg). LL b %icdis 55 scmkaias — 5™, #iesse
6-F4 L A 25 -8-O-B- DN It 3 24 B 17

&Y 13: HEZURM A, ESI-MS miz: 441
[M—H] . "H-NMR (600 MHz, CD30OD) §: 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;0D) d: 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 ¥t 5 Scikaian — 80, e R LK E-
3-O-K BT IR

&) 14: FER AR, mp 175~177 ‘C.ESI-MS
m/z: 289 [M—H] . H-NMR (500 MHz, CD;0D) §:
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 = 2.5 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). LI ¥t sakarasrn—s8™, e n
(+)- LA =

&) 15: TokeR4s i CREED, ESI-MS m/z:
325 [M—H] . 'H-NMR (600 MHz, DMSO-dg) &
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 = 8.4 Hz, anomeric-H), 4.60~3.10 (6H, m,
sugar-H). *C-NMR (150 MHz, DMSO-dg) J: 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 b4l 55 Sk S A —

S, R O X R R DA A T 2 BRI

A 16: TRDIR S (I, ESI-MS m/z:
299 [M—H] . 'H-NMR (600 MHz, DMSO-dg) &:
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-ds)
§: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 ¥
5 SRR R AR — 3, ot s A R
2B .
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