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Chemical constituents of the ethyl acetate extract from Rumex hastatus D. Don

ZHANG Lan-sheng'  CHENG Yong=ian’®  LIU Guang-ming'
(1. School of Pharmacy Dali College Dali 671000 China;2. Laboratory of Phytochemistry Kunming Institute of Botany Chinese Academy of Sciences
Kunming 650204 China)

ABSTRACT: AIM To study the chemical constituents of Rumex hastatus D. Don. METHODS Isolation and
purification from ethanol extract of Rumex hastatus D. Don were carried out on the column chromatography of silica
gel and Sephadex LH=20. Their structures were elucidated on basis of physicochemical properties and spectral data.

RESULTS Twelve compounds were isolated and identified as chrysophanol (1) emodin (2) rhein (3) nepo—
din (4) physcion (5) quercetin (6) kaempferol (7) resveratrol (8) citreorosein (9) taraxasterol acetate
(10) gallic acid (11) methyl gallate (12) . CONCLUSION Compounds 10 and 12 were isolated from the
Rumex plants for the first time. Compounds3 4 6 7 8 9 and 11 were isolated from this plant for the first time.
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(574 ¢) . 181.3 (C9) 181.0 (CH0) 165.4 ( C-COOH)
3 161.4 (C-8) 161.1 (C4) 138.0 (C3) 137.5
(102 g) . (219 g) (C-6) 133.8 (CH0a) 133.2 (C4a) 124.6 (C-
(181 g) - 7) 124.1 (C4) 119.4 (C5) 118.8 ( C2)
- . - 118.6 ( C9a) 116.2 ( C-8a) .
Sephadex LH20 4 3 ( rhein)
1(71 mg) 2( 20 mg) 4: ( ) mp 164
3(35 mg) 4(27 mg) 5(47 mg) C; EIMS m/z 216 M *.'HANMR ( CDCl, 400
6( 85 mg) 7(13 mg) 8(39 MHz) &: 7.38 (1H dd J = 8.0 Hz 8.0 Hz H-
mg) 9(25 mg) 10( 15 mg) 6) 7.26 (1H brd J = 8.0 Hz H5) 6.91
11( 21 mg) 12( 50 mg) . (IH s H4) 6.55(1H d J = 8.0 Hz HY)
3 2.55 (3H s H-COCH,) 2.46 (3H s Me3);
1: ( ) mp 196  “CNMR ( CDCl, 100 MHz) & 204.5 ( C-
C; EI-MS m/z 254 M *. '"HNMR (CDCl, 400  COCH3) 154.3 (C8) 152.8 (C4) 136.3 (C-
MHz) & 7.86 (1H dd J = 7.4 Hz 1.4 Hz H- 3) 133.1 (C40) 128.6 (C6) 123.1 (C=2)
5 7.67 (1H dd J = 8.4 Hz 7.4 Hz H-6) 119.1 (C5) 118.7 (C4) 112.6 (C9) 108.5
7.60 (1H brs H4) 7.42 (1H dd J = 8.4  (Cg) 32.2 (C-COCH,) 19.8 ( Me3) .
Hz 1.4 Hz HY) 7.27 (1H brs H=2) 2.48 5 4 ( nepod—
(3H s Me3); "CANMR ( CDCIL, 100 MHz) §&: in) o
186.6 (C9) 181.5 (CH0) 163.3 (C4) 161.5 5 ( ) mp 201
(C8) 149.1 (C3) 137.3 (C6) 133.3 (C- °C; EIMSm/z284 M *. "H-NMR ( DMSO-d, 400
10a) 133.0 (C<4a) 124.0 (C2) 122.6 (CH) MHz) & 12.18 (1H s OH4) 11.99 (1H s
120.5 (C4) 119.3 (C5) 115.8 (C8a) 113.7  OH-S8) 7.58 (1H brs H4) 7.31 (1H s J =
(C9a) 21.6 (Me3) ., 3 2.4Hz HS5) 7.06 (1H brs H2) 6.67 (1H
1 ( chrysophanol) o d J =24Hz HY) 3.93 (3H s H-OCH,)
2 ( ) mp255 244 (3H s Me3); “CANMR ( DMSO-d, 100
C; EIMS m/z270 M *.'H-NMR (DMSO-d, 400  MHz) & 191.4 (C9) 181.2 (CH0) 166.3 (C—
MHz) &: 12.03 (1H s OHd) 11.96 (1H s 6) 164.8 (Cd) 162.1 (C8) 148.0 ( C3)
OH8) 11.38 (1H s OH-%) 7.40 (1H brs H- 1350 ( Cd0a) 133.0 ( C<4a) 124.0 ( C4)
4) 7.09 (1H d J =2.3Hz H5) 7.04 (1H 120.6 (C2) 113.3 (C9a) 110.0 (CS8a) 107.7
brs H2) 6.54(1H d J =23Hz HY) 2.36  ((C5) 106.3 (CF) 56.0 (C-OCH,) 21.5 ( Me-
(3H brs Me3); "CNMR ( DMSO-d, 100 MHz) 3) ., 6 5
51 189.5 (C9) 181.2 (CH0) 165.5 ( C-6) ( physcion) o
164.4 (C4) 161.4 (C8) 148.1 (C3) 134.9 6: ( ) mp 315 C;
(CH0a) 132.7 (C4a) 124.0 (C2) 120.4 (C-  EI-MSm/z302 M *.'"HNMR ( CD,0D 400 MHz)
4) 113.2 (C9a) 108.8 (C8a) 108.7 ( C5) 8 7.80 (1H d J =2.1 Hz H2°) 7.70 (1H
107.8 (C) 21.5 (Me3) . 3 dd J =84Hz 2.1 Hz H%6") 7.01 (1H d J
2 (‘emodin) . =84Hz H5) 6.53(1H d J = 1.8 Hz H-
3 ( ) mp 321 8) 6.28 (1H d J = 1.8 Hz H-6); "CNMR
C; EI-MS m/z 284 M “.'"HANMR ( CDCl; 400  (CD,0D 100 MHz) & 178.6 (C4) 166.2 (C3)
MHz) 6: 11.88 (1H brs H-COOH) 8.11 (1H 160.8 (C5) 157.8 (C9) 148.4 (C4") 147.0
s H2) 7.8 (1H d J =7.5Hz HF) 7.77 (C2) 145.7 (C3") 136.2 (C3) 123.6 (C-
(1H s H4) 7.72(1H m H-+%) 7.39 (1H d 1) 121.6 (C67) 116.1 (C57) 115.6 ( C2")
J =8.5Hz HS); "CNMR (CDCl; 100 MHz) & 104.1 (C40) 99.2 (C6) 94.5 (C8) .
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7 6 ( querce— “CANMR ( CD,0D 100 MHz) &: 171.0 ( C = 0)
tin) o 154.6 (C20) 107.1 (C30) 80.9 (C3) 55.4
7: ( ) mp 276 C; (C5) 50.3(CH) 48.6 (CH8) 42.0 (C44)
EI-MS m/z 286 M *.'HINMR ( CD,0D 400 MHz) 41.2 (C8) 39.3(CH3) 39.1(CH9) 38.8(C-
6: 801 (2H d J =7.6 Hz H2" 6") 6.90 1) 38.5(C22) 38.4(C4) 38.3(CH6) 38.2
(2H d J =7.6 Hz H3” 59 6.44 (1H d J (CH0) 34.0(C47) 33.9(CH) 27.9(C=23)
=2.0Hz H8) 6.20(1H d J =2.0Hz H- 27.1(Cd4d2) 26.6 (Cd5) 25.6 (C21) 25.5
6) ; "C-NMR ( CD,0D 100 MHz) &: 178.8 ( C4) (C29) 23.7 (C2) 21.4 (c4A1) 21.3
165.9 (C4) 160.6 (C9) 159.1 (C4") 156.1 (CH3CO) 19.5 (C=28) 18.1 (Cs) 16.5 (C-
(C5) 146.8 (C2) 133.6 (C3) 130.2 (C=2 25) 16.3 (C26) 15.8 (C=24) 14.8 (C27),
6) 121.6 (C4") 115.6 (C3" 57 103.1 (C- 10 10
10) 99.2 (C-6) 93.5 (C8), ( taraxasterol acetate)
7 7 ( kaempferol) o 11: ( ) mp 252 C;
8: ( ) mp 254 C; EI-MS m/z 170 M *.'H-NMR ( CD,0D 400 MHz)

EI-MS m/z228 M *.'"H-NMR ( CD,0D 400 MHz)
8 7.22 (2H d J = 8.2 Hz H2" 6°) 6.98
(1H d J = 16.3 Hz HB) 6.87 (1H d J =

16.3 Hz Hw) 6.73(2H d J = 8.2 Hz H3"
5) 6.45(2H d J =2.0Hz H2 6) 6.12
(1H dd J = 2.0 Hz 2.0 Hz H4); “"CANMR
(CD,0D 100 MHz) §: 159.4 (C3 5) 158.1 (C-
47) 139.3 (C4) 130.5 (C4") 129.6 ( CR)
128.8 (C2° 67) 127.1 (C-x) 1155 (C3°
59 104.8(C2 6) 102.7(C4) .

8 8 ( resveratrol)

9: ( ) mp 278
°C; EI-MS m/z286 M *.'HNMR ( DMSO-d, 400
MHz) & 7.72 (1H brs HS) 7.31 (1H brs
HT) 7.26 (1H d J = 2.4 Hz H4) 6.64
(1H d J = 2.4 Hz, H2) 456 (2H br s
CH,O0H) ; "CNMR ( DMSO-d, 100 MHz) §&: 181.8

(C9) 181.0 (CH0) 165.8 (C-6) 164.6 ( C-
8) 161.1 (C4d) 152.9 (C3) 135.1 (CHO0a)
132.9 (C4a) 120.6 (C<4) 117.2 (C=2) 114.0
(C9a) 109.1 (C5) 108.9 (C8a) 108.0 ( C-
7) 62.1 (C-CH,OH) , 9
9 6- ( citreorosein) o
10: ( ) mp 238 C;

EI-MS m/z 468 M *.'H-NMR ( CDCl, 400 MHz)

6. 4.58 (2H m H30) 4.46 (1H dd J =10.3
Hz 6.0 Hz H3a) 2.02 (3H s CH;CO) 1.00
(3H s H29) 0.99 (3H s H=28) 0.90 (3H

s H27) 0.85(3H s H=26) 0.84 (3H s H-
25) 0.83 (3H s H=24) 0.82 (3H s H=23);
894

5. 7.41 (2H s H2 6); "CANMR ( CD,0D 100

MHz) & 167.6 (CJ) 145.1(C3 5) 137.7 (C-
4) 121.2 (C4) 109.1(C=2 6).
11 11 ( gallic
acid)
12: ( ) mp 202 C;

EI-MS m/z 184 M *.'HINMR ( CD,0D 400 MHz)
8 7.11 (2H s H2 6) 3.82 (3H s H-
COOCH,) ; "CANMR ( CD,0D 100 MHz) &: 169.6

(C-COOCH,) 147.1 (C3 5) 140.2 (C4)
122.1(C4) 110.6 (C2 6) 52.8 ( C-OCH,) .
11 12

( methyl gallate) o
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NMR: an investigation of the potential utility of 'H chemical

HPLC-ELSD
1 2% 2 2
(1. 123000; 2. 712100)
10 0 Waters

SunFire (250 mm x4.6 mm 5 pm) ; A B 0.3% (pH 2.8); 20% A (0O
min) 30% A (10 min) 60% A (20 min) 400% A ( 50 min) . ELSD-UM 6000 Trisep2003 o

10 (3.97 £0.04) ~(7.35=0. 18) mg/g (5.73 +
0.23) ~(9.92 £0.27) mg/g. 4.5.7.10.6.8.9 .

:R284. 1 CA :10014528(2012) 05-0895-64

Analysis of betulinic acid and wursolic acid in Ziziphi spinosae Fructus by
HPLC-ELSD

SUN YanHang'  LIANG Zong-suo®"  LIU Wen+ing®  NIE Xiao-ni’
(1. College of Science Liaoning Technical University Fuxin 123000 China; 2. College of Life Science Northwest A&F University Yangling 712100
China)

KEY WORDS: Ziziphus jyjuba Mill. wvar. spinosa ( Bunge) Hu ex H. F. Chou; Hierarchical cluster analysis
( HCA) ; betulinic acid; ursolic acid
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