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Studies on Chemical Constituents of Rumex nepalensis
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[ Abstract ] Objective: To study the chemical constituents of Rumex nepalensis. Method: Isolation and
purification were carried out repeatedly by silica gel, sephadex gel and ODS C,; column chromatography. And
structure identification of compounds was carried out by physical, chemical methods and spectral data. Result:
Sixteen compounds were obtained form the petroleum ether and ethyl acetate extraction parts of 80% ethanol extract
of R. nepalensis, and identified as B-sitosterol (1), daucosterol (2), hexadecanoic acid (3), hexadecanoic-2,3-
dihydroxypropyleste(4) , gallic acid(5), ethyl gallate(6), physcion(7), physcion-8-0-8-D-glucopyranoside(8) ,
chrysophanol (9 ), chrysophanol-8-0-8-D-glucopyranoside (10), emodin (11), emodin-8-0-8-D-glucopyranoside
(12), kaempferol (13 ), kaempferol-3-0O-a-L-rhamnopyranoside ( 14 ), quercetin ( 15) and quercitroside ( 16 ).
Conclusion; Compounds 2, 4, 5, 6, 8, 13, 14 and 16 were obtained from R. nepalensis for the first time.

[ Key words| Rumex nepalensis; chemical constituent; extraction and isolation; structure identification
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TR, 45 JETH R B B4 Ak 27 i oy

REAWVEE M o N A 5 I IR TR AR A9 1k 27
Gy AN H AT TR AR, R R & Gk
JB T 5R M S L ODS C g S AH E A (033 2 Fh (0 3%
T35 JE I IR TR 55 80% £, T4 B 40 1) A il Fik A 2,
M2 CBRAEBORAL T B2 E T 16 MEaY .
1 YR

Yanaco i o 4 M %E AL (Il BE 3 R R IE)
Varian MAT-212 % Ji& 7% {% , Bruker-speckospin AC-
600P RIRZ /i L PR A o W JZ 103 1k JBE Al 5 A € 3 ik
JiE (100 ~200,200 ~300 H ) ¥k 11 - 40 & VLA ik e
¥ % 4~ & 4 7=, Sephadex LH-20 (20 ~ 80 um) &
Pharmacia /A &) 4 7=, ODS C,, 52 A B B B Merck 2y
Al A RO S S 25 T 9%, K R ZE RO, HoAav ik
NI Ry 43 B 4l 52 5 FH X B 34 Oy A R, 42 HPLC
Kt , 2L RE R T 99%

JEIH/RRRELZG4F 2009 4 9 AR AR AR,
A T8 A2 5 /N B I 24 500 R B A AT 2 0 M E
SRR LB A W JE I IR BR B R, nepalensis 1 1 1
s 7 N B AN ) T PR i N
2 RBRES54H

JETH/RIREE TR 16 ke, By, 28 80% L MW
WL 24 b J5 20 A5 0K BUB I, 15 R VR 4 S
FULEE 1.8 kg, TR H MR & MW 53 51 A
Bk LR TR IE T B (K AR AN ) SR AT A€ B, [l fie i 5
45 20 BB AL, A i T A O A 164 g, 28 6iE G
(100 ~200 H ) F:ti%, LA k-2 /8 285 (500 1 ~
12 1) BEAT 66 BE U B0 A5 2R 43 U 43, Fo b, A1 il k- &
2 TR 150 1,100 138 U 40 28 A e (200 ~ 300 H ) |
AR BE AT (435 [ 2 AT oy B A2l Ak, 15 2L &
Y1 1(80 mg) ,3(35 mg),4(42 mg) . LR LMHAEH
HRAL 308 g, Z8 ik (100 ~200 H ) A i, L =4 1
Be-FEE (20 1 ~ 10 1) JEAT B B2 U8 i 45 KL 20 3,
e, S H - 150 1,10 3R B0 70 28 i i (200 ~
300 H ) 50 BE A (38 2 S 9E AT o B Fn a4k,
S35 2(80 mg) ,7(200 mg) ,9(1 800 mg),11
(480 mg) ,6(210 mg) ,13(130 mg) ,15(160 mg) ; =
AW BE-HEE 5:1,3: 13 7> 48 ODS C S A fif:
JBe ) SR B AT €0 S A AT o i A ali Ak, 15 2 4k
4% 5(200 mg),8 (60 mg),10(90 mg), 12 (100
mg) ,14(60 mg) ,16(70 mg) ,
3 HHETE

a1

N

TG g AR 45 i, mp 136 ~ 138 C,

Liebermann-Burchard Jz i Jfy #5 48 €4, #E 90 > = i 5§
Bk AW, ESI-MS m/z:415.2[M + H] ",
437.2[M +Na] " ,'H-NMR( CDCI, ,600 MHz)§:5. 36
(1H,dd,J=1.8,3.6 Hz,H-6),3.51 (1H, m,H-3),
2.29 ~1.03(29H,m) ,0.94 ~0.68 (3H x6,H-18 ,H-
19,H-21, H-26, H-27, H-29) ,"* C-NMR ( CDCl, , 150
MHz)$:140.7(C-5),121.2(C-6) ,71.2(C-3),56. 8
(C-14),56.2(C-17)50.2(C-9),45.5(C4) ,42.1
(C-13),40.5(C-12) ,38.4(C-1),36.6(C-10),36.3
(€C-20),33.8(C-7),33.2(C-8),32.0(C24),31.8
(€C22),31.6(C-2),29.2(C-25),26.2(C-28) ,24.6
(C-15),21.0(C-11),19.6 (C26),19.3(C-19),
19.1(C27),18.9(C-21),11.9(C29),11.5(C-
18) o 7 = 250 2 (033 Ak B Al - e I, HE I 8 o
Rf 5 B-4% WX B ) — B IR A 5 W I SO T
Beo LA 3OS 530k 07 ] 4ol — 20, #fE ka1 R
B-7% {§§ B% ( B-sitosterol )

fk&® 2 A Ak OR, mp 291 ~ 293 C,
Liebermann-Burchard fz [ S ¥ %5 {8, Molish Jz i/ &
BRAPE  #E0 R =i a5 5 R 284k 5 ) . ESI-MS m/z:
577.4[M + H]",599.4[M + Na]",'H-NMR ( 600
MHz,DMSO-d, )5:5.34 (1H,dd,J =1.8,3.6 Hz, H-
6),4.24(1H,d,J =7.2 Hz,H-1"),3.63(1H,m, H-
3),2.37 ~0.98(29H, m) ,0.97 ~0.64 (3H x 6, H-
18,H-19, H-21, H-26, H-27, H-29) .” C-NMR ( 150
MHz,DMSO-d, ) §:140.8 (C-5) ,121.7(C-6) ,101.
(C-1'),77.6(C-3),77.4(C-5"),77.2(C-3") ,74.
(C2"),70.4(C-4"),61.8(C-6"),56.5(C-14) ,55.
(C-7),50.4(C9),45.8(C-24),42.2(C-13) ,40.
(C-4),38.9(C-12),37.4(C-10),36.7(C-1) ,36.
(€-20),33.7(€-22),32.0(C-8),31.9(C-7),29.
(C-2),29.4(C-25),28.5(C-15),25.8(C-23) ,24.
(C-16),23.2(C-28),21.2(C-11),20.2 (C-26),
19.7(C27),19.3(C-21),19.2(C-19),12.3 (C-
29),12.2(C-18) . LA - #d 5 3Cwk [8 ] i 1 — 2L,
WENLEY 2 I E N (daucosterol)

&3 HENIREK K, mp 62 ~64 C, ESI-
MS m/z:257.2 [M + H]",'H-NMR (600 MHz,
CDC1,)5:2.38(2H,t,/ =7.2 Hz,H-2) ,1.66(2H,m,
J=7.2 Hz,H-3) ,1.25(2H x 12 ,br s,H-4 ~ H-15),
0.89(3H,t,J =7.2 Hz,H-16) ., C-NMR (150 MHz,
CDCl,)6:179.2 (C-1),34.3(C-2),31.7(C-14),
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29.5~29.1(C-4 ~C-13),24.8(C-3),22.4(C-15),
14.3(C-16) . LA %G # 5 3Cmk [ 9 ] il — 2, # E
EY 3 Rt SkElg (hexadecanoic acid) o

EaEw4 AR K, mp 72 ~74 C, ESI-
MS m/z;331. 1 [ M + H] ,'H-NMR (600 MHz,
CDCL,)8:4.23(1H,dd,J=4.8,11.8 Hz,H-1) ,4.18
(1H,dd,J=6.0,11.8 Hz,H-1),3.95(1H,m,H-2),
3.70(1H,dd,J =4.8,11.8 Hz,H-3),3.66(1H,dd,
J=6.0,11.8 Hz,H-3),2.39(2H,t,J =7.2 Hz, H-
2'),1.67(2H,m,J =7.2 Hz,H-3") ,1.24 (2H x 20,
br s, H4' ~ H-15"),0. 89 (3H,t, J = 7. 2Hz, H-
16") ., C-NMR (150 MHz, CDCl,) 8:174. 6 (C-1"),
70.4(C-2),65.6(C-1),63.4(C-3),34.4(C=2"),
31.8(C-14"),29.7 ~29.2(C4' ~C-13"),25.0(C-
3'),22.4(C-15"),14.2(C-16") o VI I ¥ ¥ 5 ik
(10 ] iE — 30, B e G 4 BT oS kefR-2,3-— 5
FE TN TS (hexadecanoic-2 ,3-dihydroxypropyleste ) .

k& S5 s RSS &, mp 238 ~ 240 C,
FeCly 27 5oy hy 6 R €8 4E DN 25 A 1y 2 . ESI-MS
m/z:171. 1 [ M-H] * ,'H-NMR (600 MHz, CD,0D)§:
9.16(2H,br s,3-0H,5-0H) ,8. 79 (1H,br s,4-0H) ,
7.03(2H,s,H-2,H-6) ;" C-NMR (150 MHz,CD,0D)
8:170.0 (C-7),144.8 (C-3,C-5),138.4 (C-4),
120.2(C-1),108.5(C-2,C-6) . 7F /& &k ¥ 2 815 fif
e b RIS R R TR IR
Bl —30 R A RIS AN T B DL R BE S S R
[ ]l — 30, 8 8 IR F R (gallic acid)

&Y 6 JEEIRSS M, mp 153 ~ 155 C,
FeCl, 27 S i Ay i FR 4 400 5 G 1y 2 2 . EST-MS
m/z:199.1[M + H]*,221.1[M + Na] ', 'H-NMR
(600 MHz, DMSO-d, ) 8:9.24 (2H, br s, 3-OH, 5-
OH),8.98(1H,br s,4-0H) ,6.96(2H,s,H-2 , H-6) ,
4.19(2H,q,J =7.2 Hz,H-1") | 1.26 (3H,t,] =7.2
Hz,H-2') ., C-NMR (150 MHz, DMSO-d, ) §: 166. 5
(C-7),146.1(C-3,C-5),139.1(C-4),120.5(C-1),
109.2(C-2,C-6),60.4(C-1"),14.9(C-2"), DL I %k
5 ScHk[12] — 3, #E M IR F R LR (ethyl
gallate ) .

fb&% 7 K5 K, mp 206 ~ 208 C,
Borntriiger” s [ i Ay B, i B8 B 5 1z Ay BH P 4 DU
KBRS Y, ESI-MS m/z:283.1[M-H] ~,'H-
NMR (600 MHz,CDCL,)6:7.57(1H,d,J=1.8 Hz, H-
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4),7.18(1H,d,J =2.4 Hz,H-5),7.12(1H,d, J =
1.8 Hz,H-2) ,6.82(1H,d,J =2.4 Hz, H-7),3.84
(3H,s,6-0CH,) ,2.49(3H,s,3-CH,) ., C-NMR (150
MHz,CDC1,)§:189.7(C-9) ,181.5(C-10) ,165. 6 ( C-
6),164.5(C-8),161.5(C-1),148.4(C-3),135.0
(C-5a),133.0(C4a),124.3(C2),120.4(C4),
113.4(C-1a),109.4(C-8a),108.0(C-5),106.7( C-
7),56.0(6-0OCH,) ,21. 6(3-CH,) . LI I ¥ 5 3k
[ 13 ] —5, #f 2 b K # K W ik ( physcion) .
a8 HAAHK K, mp 234 ~246 °C, Molish
R R FRPE , Borntrager” s Jz W SRy BH 4, ¥ U A B0 R
Kb E5 W, ESI-MS m/z:445.1[M - H]~
NMR (600 MHz,CDCl,)8:7.54(1H,d,J =1.8 Hz, H-
4),7.24(1H,d,J =2.4 Hz,H-5),7.14(1H,d, J =
1.8 Hz,H-2),7.09 (1H,d,J =2.4 Hz,H-7),5.13
(1H,d,J =7.8 Hz, H-1'),3.70,3.31,3.26,3.25
(1Hx4,m,H2" H3',H4',H-5"),3.92(3H, s, 6-
OCH,),2.35(3H,s,3-CH,),."” C-NMR (150 MHz,
CDCL,)8:187.6(C-9),182.0(C-10),164.9(C-6) ,
162.1(C-8),160.8 (C-1),147.6(C-3),135.4 (C-
5a),132.7(C-4a),124.6(C-2),119.9(C-4) ,114.6
(C-1a),113.4(C-8a),107.6 (C-5),106.8 (C-7),
101.7(C-1"),77.7 (C-5"),76.2 (C-3"),74.3 (C-
2'),71.2(C4") ,60.6(C-6"),56.8(6-0CH, ) ,21.5
(3-CH,) o DA%l 5 3cmk [ 14 ] 408 — 20, o 2 1k
Y 8 K B R W E-8-0-p-D-Nk W # A ¥ H
( physcion-8-0-B-D-glucopyranoside )
G 9 A RS H, mp 196 ~ 198 C,
Borntrager s S Ay BE P TS TR B8 s vy Ay A
BOWR Kb & . ESI-MS m/z; 253. 1 [ M -
H]’O‘H-NMR(600 MHz,CDCL,)§:7.82(1H,dd, J =
1.2,7.8 Hz,H-5) ,7.66(1H ,br s,H-6) ,7.61 (1H,s,
H-4),7.35(1H,d,J=1.2,7.80 MHz,CDCL,)§:7. 82
(1H,dd,J =1.2,7.8 Hz,H-5),7.66 (1H, br s, H-
6),7.61(1H,s,H4),7.35(1H,d,J =1.2,7.8 Hz,
H-7),7.11 (1H,s,H-2),2.45(3H,s,3-CH,) " C-
NMR (150 MHz, CDCl, ) 5:189.6 (C-9),181.6 ( C-
10),162.6(C-8),162.4(C-1),150.0(C-3),137.1
(C-6),133.5(C-5a),132.5(C-4a),124.5(C-2),
124.6(C-7),121.5(C-5),120.2(C4),113.5(C-
la),115.6(C-8a),22.0(3-CH,) . DL |- ¥¥% 5 it
[(15] ik #E — %, e tkE&G® 9 N KHM
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( chrysophanol) ,,

k& 10 f5 8 4k K, mp 241 ~ 243 C,
Molish Sz )i &y BA ¥k , Borntriiger” s [z i Ay FH 44 , 4 I
R KIS Y. ESI-MS m/z: 4151 [ M -
H] ,'H-NMR(600 MHz, DMSO-d,)8:7.88 (1H,dd,
J=1.8,7.8 Hz,H-5),7.81 (1H, br s, H-6),7.74
(1H,d,J =1.8,7.8 Hz,H-7),7.45(1H,s, H4) ,
7.16(1H,s,H-2),5.18 (1H,d,J =7.8 Hz,H-1"),
3.65,3.36,3.20,3.21 (1H x4, m,H2' ,H3",H4",
H-5'),3.15(2H,m,H-6") ,2.52(3H,s,3-CH,) ., C-
NMR (150 MHz,DMSO-d, ) 5:188.9(C-9),181.4(C-
10),158.2(C-8),162.0(C-1),148.1(C-3),135.2
(C-6),132.5(C-5a),132.1(C-4a),124.0(C-2),
122.7(C-7),120.4(C4),119.3(C-5),119.4 (C-
la),114.7(C-8a),100.2(C-1"),77.0(C-5"),76.9
(C-3"),74.3(C2"),69.1(C4"),61.6(C-6"),21.4
(3-CHy) o DL %8 5 3k [ 16 ] il — 2, 0 @ 1
& W 10 Kk B W-8-0-p-D-ML W H# & OHE B
( chrysophanol-8-0-8-D-glucopyranoside ) ,

& 11 B 408 8 K, mp 255 ~ 257 C,
Borntriiger’ s [ i Ay B, i B8 BE S 1oz Ay BH 1, 4 DU
JEER ALY . ESI-MS m/z269. 1[M-H] ™ ,'H-
NMR(CD,0D,600 MHz)§:7.55(1H,d,J =2.4 Hz,
H-4),7.19(1H,d,J =2.4 Hz,H-5),7.09 (1H,d,
J=2.4Hz,H2),6.57 (1H,d,J =2.4 Hz, H-7),
2.48(3H,s,3-CH,) ,"” C-NMR ( CD,0D, 150 MHz)§:
190.0(C-9),181.4(C-10),165.1(C-6),164.4(C-
8),161.1(C-1),148.3(C-3),135.4(C-5a),132.8
(C-4a),124.5(C-2),120.5(C4),113.5(C-1a),
108.9(C-5),108.4 (C-8a),107.9 (C-7),21.9 (3-
CH,) . 7E =202 608 ik i A b e JF, H i A 0t
FEROE 5 KB R X B — 20 R A 5 e 5 A
AT DL EEE S SCBR[17 ] #iiE — 2, i e e &
P11 5K # R (emodin)

k& 12 R Ak K, mp 188 ~ 190 C,
Molish fz i 4 BH 1, Borntriger” s [z i 4y BH %, #E
BRI S M. ESI-MS m/z: 4311 [ M -
H] ,'H-NMR(CD,0D,600 MHz)§:7.52(1H,d,J =
2.4 Hz,H4),7.41 (1H,d,J =2.4 Hz,H-5),7.15
(1H,d,J=2.4 Hz,H-2),6.85(1H,d,J =2. 4 Hz, H-
7),5.09(1H,d,J=8.4 Hz,H-1") ,3.66,3.31,3.20,
3.26(1H x4, m,H2',H3",H4',H-5"),3.15(2H,

m,H-6"),2.46 (3H,s,3-CH,)."” C-NMR ( CD,0D,
150 MHz) 6:183.0(C-9),183.2(C-10),164.5(C-
6),161.8(C-8),162.0(C-1),147.5(C-3),136.0
(C-5a),132.6 (C4a),124.0(C-2),120.6 (C4),
114.3(C-1a),113.0(C-8a) ,108.4(C-5),108.4(C-
7),101.4(C-1"),77.5(C-5") ,77.0(C-3") ,73.9( C-
2),70.1(C4"),61.0(C-6"),21.4(3-CH, ), LI I
i 5 oCmk D18 ] il — B, B e L &9 12 S K
#-8-0-8-D-Mt Mg % 4 M 1 ( emodin-8-0-8-D-
glucopyranoside ) ,

& 13 B AR ES A, mp 276 ~ 278 C,
Eh IR - M SO R 210, HE I g i 2R Ak W) . ESI-
MS m/z:287.1[M + H]",309.1[M + Na]*,'H-
NMR ( DMSO-d,, 600 MHz) §:8.12(2H,d,J =7.2
Hz,H-2',H-6') ,6.88 (2H,d,J =7.2 Hz, H-3', H-
5'),6.35(1H,d,J=2.4 Hz,H-8),6.16(1H,d,J =
2.4 Hz, H-6)." C-NMR ( DMSO-d, 150 MHz) §:
177.5(C4),165.5(C-7),162.0(C-9),160.8 ( C-
4'),157.6(C-5),147.6(C-2),136.6(C-3),130.7
(C2",C6"),123.6 (C-1"), 116.6 (C-3", C5"),
105.2(C-10),98.8(C-6),94.4(C-8), VI E#E5
SCHERC19 ] 4 a8 — B, 8 2 L& W 13 S il 28
(kaempferol ) ,

WEY 14 FHAK K, mp 252 ~254 °C, Molish
SR R BEAE | kTR -8 A S 7 kg 215, HE I hy B T
AW 5 B R -4 R R S L B (0080 55, B BRI R
Jofo, M & A 5-OH, J6 3-OH =% 3-OH %% 1 1k
ESI-MS m/z:433. 1[M +H] " ,455.1[M + Na] " ,'H-
NMR ( DMSO-d,, 600 MHz) §.:7.66 (2H,d,J =7.8
Hz,H-2',H-6'),6.88 (2H,d,J = 7.8 Hz, H-3', H-
5'),6.43(1H,d,J=1.8 Hz,H-8),6.25(1H,d,J =
1.8 Hz,H-6),5.41 (1H,d,J = 1.8 Hz,H-1"),3.95,
3.46,3.13,3.07(1H x4 ,m,H-2" ,H-3",H4" ,H-5") ,
0.83(3H,d,J =6.0 Hz,H-6") ,"” C-NMR ( DMSO-d,,
150 MHz)5:178.2(C-4) ,164.7(C-7) ,161.3(C-5) ,
160.6(C-4"),158.2(C9),157.2(C-2),134.5(C-
3),131.1(C2',C-6") ,121.0(C-1") ,116.0( C-3", C-
5'),105.6(C-10),101.8(C-1"),100.1(C-6),94. 4
(C-8),71.7(C-4"),71.4(C-3"),70.9(C-2"),70.6
(C-5"),18.3(C-6") o LA i 5 3Ciik [ 20 ] HziH —
BOHER G Y 14 9 10 25 B -3-0-o- L-N g B 25 4 17
(kaempferol-3-0-a-L-rhamnopyranoside )
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WEY 15 B4 E IR S5 &, mp 310 ~ 312 C, 25 B8 1 M M. db 5 B2 O A,

EIN S SRS ARG (31 oy e e 7/ P DN
MS m/z:303.1[M + H]",325.1[M + Na]"*,'H-
NMR (600 MHz, DMSO-d, ) 8:7.68 (1H,d, J =2.4
Hz,H-2"),7.49(1H,dd,J =2.4,8.4 Hz,H-6") ,6. 87
(1H,d,J =8.4 Hz,H-5") ,6.36(1H,d,J =2.4 Hz,
H-8),6.19(1H,d,J =2.4 Hz, H-6) ,”” C-NMR ( 150
MHz,DMSO-d, ) 5:176.8 (C-4) ,164.2(C-7) ,160.9
(C9),156.9 (C-5),148.7 (C-4"),147.1 (C=2),
146.4(C-3") ,136.6(C-3),122.3(C-1"),121.1(C-
6'),116.8(C-5"),115.6(C-2"),104.3(C-10),98.9
(C-6),93.8(C-8) 7r fmy &% i J2 €4 3% i e A I &
TE, A AR REH 540 R bR — B IR G
JE e SR R R, DL e 5 OSCEk [ 21 ] el —
B WE B Y 15 i R (quercetin)

&Y 16 IR A H AR, mp 182 ~ 184 C,
Molish [z i >y BH P, £6 R -56 By I 7 oA 21 8, 4 oy
PR T 2L A W 5 5 R A Mk R S N B s R
JaiR A Jo e HEM &4 5-OH G 3-OH 5§ 3-OH # 1
fb.. ESI-MS m/z:449.1[M + H] ", 471.1 [ M +
Na] *,'"H-NMR (600 MHz, DMSO-d,)5:7.44(1H,d,
J=1.8 Hz,H2"),7.24(1H,dd,J =1.8,7.2 Hz, H-
6'),6.86(1H,d,J=7.2 Hz,H-5") ,6.38(1H,d,J =
2.4 Hz,H-8),6.22(1H,d,J =2.4 Hz,H-6),5.28
(1H,d,J =1.2 Hz, H-1"),4.02,3.52,3.16,3. 10
(1H x4,m,H-2" H-3",H4" H-5"),0.84(3H,d,J =
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2"),70.4(C-5") ,17.6 (C-6") , T /& R JZ €035 fik
FEAR bR TE, H e o AR R 5 R X B A 2 —
BOIRAEI R SR TR, DL B 5 Sk [ 21 ]
13—, 82 LG 16 i E  (quercitroside) o
4 it

JeIR IR TR AL Y B0 IR 26 Ak 2 A 5 SO iR
PR R japonicus B ARL , B AN JE 1A R
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