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Chemical constituents from roots of Rumex nepalensis
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Abstract: Objective To investigate the chemical constituents from the ethyl acetate extracts in the roots of Rumex nepalensis.
Methods The compounds were isolated by using various chromatographic techniques, such as silica gel column, Sephadex LH-20
column, and semi-preparative HPLC. The structures of these compounds were determined by spectral data analyses. Results Sixteen
compounds were obtained and identified as ferulic acid (1), 7-hydroxy-5-methoxyphthalide (2), methyl 2-acetyl-3,5-
dihydroxyphenylacetate (3), methylorsellinate (4), methyl p-hydroxycinnamate (5), 1-(2-Hydroxy-5-Methyl-phenyl)-ethanon (6),
methyl syringate (7), 1-(2,4-dihydroxy-6-methylphenyl)-ethanon (8), 4-hydroxy-benzeneethanol (9), isovanillin (10), fallacinol (11),
7-hydroxy-2-methyl-5-methylchromone (12), 3-acetyl-2-methyl-1,5-dihydroxy-2,3-epoxynaphthoquinol (13), emodin (14), chrysophanol
(15), and physcion (16). Conclusion Compounds 12 and 13 are isolated from this plant for the first time, and compounds 1—11 are
firstly isolated from the plants of Rumex L..
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I R MR B R A IR R B 2 1 4y
WIRARER D, DOANTP B RS R R, K
R MBS s, e
TR 2 o3 s AT JE I /R TR AR AR T 12
LR A o AT T RGBT Tl AR
FE(A . Sephadex LH-20. }-ifil# HPLC 2543 &5 )7
%, M NMR. MS SE5850) F B, MWEH/RIRBAR
X EAHE] 16 MU, Syl AR ELE (ferulic
acid, 1)+ 7-F22E-5-F A JEKEL (7-hydroxy-5-methoxy-
phthalide, 2). 2-£MWEHE-3,5- — R 528 418 F IR
(methyl 2-acetyl-3,5-dihydroxyphenylacetate, 3). #
EIRHEE (methylorsellinate, 4). XJ¥23E A HERR
fi§ (methyl p-hydroxycinnamate, 5). 2-F83-5-H1 3t
R [1-(2-hydroxy-5-methyl-phenyl)-ethanon, 6]+
THMRTEE (methyl syringate, 7). 2,4- - F23E-6-
B & 2K 4 W [1-(2,4-dihydroxy-6-methylphenyl)-
ethanon , 8] . X F& & K & fE  ( 4-hydroxy-
benzeneethanol, 9). &L (isovanillin, 10).

K AEE (fallacinol, 11). 7-¥2%E-2,5- FA BEC0 i i
( 7-hydroxy-2-methyl-5-methylchrom-one, 12). 3-
L HE-2-F - 1,5- e Jk -2, 3- PR AR B -4- B k- 2 i
( 3-acetyl-2-methyl-1,5-dihydroxy-2,3-epoxynaphtho-
quinol, 13). K ¥ % (emodin, 14). K%
(chrysophanol, 15). K#ZE Hif (physcion, 16).

Horp e 59 12 A1 13 5 IR JETH/RIBRE P 73 545
B, AP 1~ 11 B2 15 N @ Fa P b 43 s A3 31
1 ##

Bruker Avance 400 MHz %44y (ff [F]
Bruker A %], TMS JJAFR); Modelu-3010 £5hy
YT C(HAHILAR]); Perkin Elmer Spectrum
GX ARG (£ [H Perkin Elmer 24 ) ;
LCMS-8030 YA (i 5Tt 15 AR CH A By 7] D5
LC-6AD ARG (HA BN F]D; ODS-A
EFE (250 mm X 10 mm, 5 pum, YMC); GF,s, /2
RERAR CHH S VL ARERR FF A R A 7] )5 Sephadex
LH-20 CHA =354 %2 0w 4% HPLC A (¢
Wkati, S&[E Fisher Scientific 2AF]); /K (IR 4l
K, B A BRA R, FoR B AR 4 7 b4l

TPIREET 2010 FFRAE 1 5 MBS 2R 1 v 1 Al
BB, AR KA R B B R R
&R ERHREL D) WURKTREL Rumex nepalensis
Spreng, fEiFARA (CM-2010-002) {447 T P4 Hg K
P E ) o T B

2 RBESE

JEWIURBEREI T AR 10.0 kg, FHE, 95%Z %
PRRARI S K, B ISR, IR 4 22 JCiEnR
PR B B T 2K, AR AT g TSR
LW AKUURIIE T REEAT A, DO 71 )5 49 2 i
MR ORI 67.2 go BHIR L MRFBAL 2 HE AT (i
(200~300 H> 4355, LAAHBE-BEIR 40 (100 & 0—~
0 : 100) B VL3216 M4 (Fr. 1~16). Fr. 10
(1.011 g SHEMRAF A&, AT BB £ B
(75 12530 : 70) BEIEVEML, 152) 9 M5 (Fr.
10A~101). Fr. 10F [ Sephadex LH-20 #lifk,, 54
et % HPLC (FIEE-/K 55 @ 45, =542 min) %}
BAL LAY 1065 mg). Fr. 10C 424 HPLC
(FEE-/K 80 @ 20, rr=41.1 min) 73 B 4L
6 (2mg). Fr. 7 (0.510 g) ZtERA OGS E, H
A1 k- WG (85 1 15—>25 1 75) BREEVE, 1%
F| 5 NGRS (Fr. 7A~Fr. 7E), Fr. 7A £ Sephadex
LH-20 fi124 4 HPLC (FHEE-/K 45 155, =402
min) 7B G 2 (12 mg), Fr. 7C 4 A
Tl et 1 A2 41l 4 HPLC CHRE-7K 30 © 70, 1 =69.0
min) 7> EA LAY 7 (4 mg). Fr. 15 (2.173 )
ST T By, R ahBE-BETR 40 (80 & 20—
20 : 80D BREEVLNE, £33 16 MW (Fr. 15A~
Fr. 15P), Fr. 15C &eifill &)= (03l (G7-HlE 95 -
5) ¢ LH-20 73 S 2iA 19 2146 &4 3(36 mg) . Fr. 15M
28 LH-20 4> B 4itb 15 21454 4(3 mg) . Fr. 6(0.218
g) SRR AR5, HAEE-BE R Sl (90 :
10—~30 : 70) BREEVEML, 193] 5 MRS (Fr. 6A~
6E), Fr. 6B £-l4 HPLC (FFf#-/K 50 : 50, =
33.7 min) LAY 5 (2 mg). Fr. 4 (0.113 g) &
Rk e A (w23 125, A il - PR £ (95 & 520 ©
80) FREVEML, 152 8 NI sr (Fr. 4A~Fr. 4HD.
Fr. 4B 234 HPLC (HEE-/K 50 : 50, z=41.5
min) 7> B4 A 8 (4 mg), Fr. 4C &2l
#% HPLC (HI[EE-7K 50 : 50, t(r=40.8 min) 74k
ASALAY) 14 (41 mg). Fr. 11 (0.445 g) LHEIK
FEE S8, A EE-BEIR L1 (75 0 25—>20 1 80)
BREEVEL, 193] 6 M5 (Fr. 11A~11F), Fr. 11F
202114 HPLC (FE-7K 15 © 85, xg=31.5 min)
346 E5H 9 (2 mg), Fr. 11C 4 Sephadex LH-20 4i
WAHELEY) 10 (2 mg), Fr. 11E 4 Sephadex LH-20
i A5 12 (5 mg). Fr. 8 (0474 g) ZRER
FE L B, A T RIS R 158 (85 15—~35 1 65)
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BEREVENL, #33] 6 N (Fr. 8A~8F), Fr. 8B
2 LH-20 /& aifb 3549 11 (3 mg). Fr. 8C &
LH-20 24t J il B 2 i Ol ig -5 R £ 1
98 :2) FHLAEM 13 (4mg). Fr.5 (0.335g) 42
#1145 HPLC (HIE-7K 60 : 40, =252 min) 7> &4li
WAIEAED 15 (152 mg). Fr. 16 (0.506 g) HUILE:
oy, 2R HPLC (FAE-/K 60 © 40, =23.1
min) 7> E4 LAY 16 (Smg).

3 EEE

B 1: I ER AR, ESI-MS m/z 217 [M+
Na]", 7> 73 C1oH1004. 'H-NMR (400 MHz, CDCl5)
o: 8.03 (1H, d, J= 8.8 Hz, H-7), 7.73 (1H, dd, J= 1.9,
8.3 Hz, H-6), 7.60 (1H, d, J= 1.9 Hz, H-2), 6.98 (1H,
d, J=8.3 Hz, H-5), 6.89 (1H, d, J = 8.8 Hz, H-8), 3.97
(3H, s, 3-OCH3); "C-NMR (100 MHz, CDCly) 6
170.8 (C-9), 150.8 (C-4), 146.2 (C-3), 132.7 (C-7),
1252 (C-6), 121.2 (C-1), 115.3 (C-8), 114.2 (C-5),
112.1 (C-2), 56.1 (3-OCH3). LA L ¥dk 5 SRR 18 5k
A5, B A1 TR .

WEW 2. HHEOHA. UVALO (am): 216,
256, IR vio (cm'): 3 418 (OH), 2 967, 1 713 (C = 0),
1 560, 1 458, 1 335, 1219, 1 171, 1 065. 'H-NMR
(400 MHz, CDCl3) d: 7.69 (1H, s, 7-OH), 6.49 (1H, s,
H-8), 6.45 (1H, s, H-6), 5.25 (2H, s, H-2), 3.86 (3H, s,
5-OCH3); "“C-NMR (100 MHz, CDCls) 6: 172.2
(C-3), 167.5 (C-7), 157.8 (C-5), 148.6 (C-4), 104.2
(C-9), 100.9 (C-8), 100.2 (C-6), 70.4 (C-1), 56.0
(5-OCH3)o DA%l 5 Sk s A — 5, %o
WA 2 N 7-FRHE-5-FAA LA .

&M 3: T A . ESI-MS m/z: 223 [M—H],
21 € H;,0s. 'H-NMR (400 MHz, CDCL), &:
12.82 (1H, s, OH), 6.34 (1H, d, J = 2.5 Hz, H-6'), 6.28
(1H, d, J = 2.5 Hz, H-4"), 3.89 (2H, s, 2-CH,), 3.73
(3H, s, 1-OCH3), 2.64 (3H, s, 2'-COCH3); "“C-NMR
(100 MHz, CDCl;) d: 203.4 (2'-COCHj3), 171.3 (C-1),
165.9 (C-3"), 160.79 (C-5"), 137.5 (C-1'), 115.9 (C-2"),
112.6 (C-6"), 103.3 (C-4), 52.5 (1-OCHj3), 41.6 (C-2),
31.9 (2'-COCH3). LA I %dhs 5 scipdis—a", %
ENEY 3 Ty 2- L WhE-3,5- K LR G

&4 4: Tk K o ESI-MS m/z: 183 [M+H]',
47 CoHp04. 'H-NMR (400 MHz, CDCl3) o:
11.71 (1H, s, 2-OH), 6.27 (1H, d, J = 2.5 Hz, H-5),
622 (I1H, d, J = 2.5 Hz, H-3), 3.92 (3H, s,

1-COOCH3), 2.49 (3H, s, 6-CH3); "“C-NMR (100
MHz, CDCly) 6: 1722 (C-8), 1652 (C-2), 160.4
(C-4), 144.02 (C-6), 111.4 (C-5), 105.5 (C-1), 101.2
(C-3), 51.9 (C-9), 24.3 (C-7). LA_- ¥ 15 SCik i e it
AU, SR a Y 4 B GRS,

WE 5. WHE TR AR. "TH.NMR (400 MHz,
CDCly) 8: 7.64 (1H, d, J = 16.0 Hz, H-7), 7.43 (2H, d,
J =84 Hz, H-2, 6), 6.84 (2H, d, J = 8.4 Hz, H-3, 5),
6.30 (1H, d, J = 16.0 Hz, H-8), 3.80 (3H, s, 9-OCH3):
BC-NMR (100 MHz, CDCL) &: 167.9 (C-9), 157.5
(C-4), 144.4 (C-7), 129.9 (C-2, 6), 127.5 (C-1), 115.9
(C-3, 5), 114.9 (C-8), 51.6 (9-OCH3). DL _L#¥¥iL ¢
BRIRE A S, SR 5 R A R
CUIER

&Y 6: LM AK. 'HINMR (400 MHz,
CDCly) d: 12.85 (1H, s, 2-OH), 7.43 (1H, d, J = 2.0
Hz, H-6), 7.08 (1H, dd, J = 2.0, 8.5 Hz, H-4), 6.91
(1H, d, J = 8.5 Hz, H-3), 2.56 (3H, s, 1-COCH3), 2.33
(3H, s, 5-CH3); C-NMR (100 MHz, CDCl;) J: 204.1
(1-COCH3), 160.2 (C-2), 137.5 (C-4), 130.2 (C-6),
1282 (C-5), 119.7 (C-1), 118.0 (C-3), 26.1 (1-COCHs),
20.4 (1-COCH3) A %5 5 Scikapis — 80>, %5
B 6y 2-FRFE-5-FFIK 2T

a7 £EOAK. 'HNMR (400 MHz,
CDCl3) 6: 7.33 (2H, s, H-2, 6), 5.91 (brs, 4-OH), 3.95
(6H, s, 3, 5-OCHs), 3.90 (3H, s, 1-COOCH;);
BC-NMR (100 MHz, CDCl3) 8: 166.9 (1-COOCH;),
146.8 (C-3, 5), 138.8 (C-4), 124.7 (C-1), 106.8 (C-2,
6), 56.6 (3, 5-OCH3), 52.2 (1-COOCH3). L ¥ 5
SCHRARTE Y, Stk T o T IR T

e 8: I ERRS: f (F4), mp 144~146
‘Co UV AR (nm): 223, 275. 'H-NMR (400 MHz,
CDCly) 6: 13.49 (1H, s, 2-OH), 8.11 (1H, s, 4-OH),
6.27 (1H, d, J= 2.5 Hz, H-5), 6.24 (1H, d, J= 2.4 Hz,
H-3), 2.60 (3H, s, 1-COCHj3), 2.53 (3H, s, 6-CHj);
BC-NMR (100 MHz, CDCly) 6: 204.0 (1-COCHs),
167.1 (C-2), 162.2 (C-4), 142.7 (C-6), 115.3 (C-1),
112.3 (C-5), 101.9 (C-3), 33.1 (1-COCH3), 25.3
(6-CHs)o A LHi 55 Sk S A — 80, %5tk
EW) 8 K 2,4-FHF-6-FHILIE L

&Y 9. Lk AK. 'HINMR (400 MHz,
CDCly) 6: 7.10 (2H, d, J = 8.5 Hz, H-3, 5), 6.79 (2H,
d, J=8.5 Hz, H-2, 6), 3.82 (2H, t, J = 6.5 Hz, 1’-CH,),
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2.80 (2H, t,J = 6.5 Hz, 2'-CH,); >C-NMR (100 MHz,
CDCly) &: 154.2 (C-1), 130.6 (C-4), 130.2 (C-3, 5),
115.9 (C-2, 6), 68.9 (C-2"), 38.3 (C-1"). LA F¥¥5 5 ¢
BRI LA — 502, Sz ) 9 ISR 21

A 10: RBEERA . UV A (am): 223,
272. 'H-NMR (400 MHz, CDCly) d: 9.83 (1H, s,
1-CHO), 7.44 (1H, d, J = 1.8 Hz, H-2), 7.42 (1H, t, J =
2.0 Hz, H-6), 6.30 (1H, d, J = 8.4 Hz, H-5), 3.97 (3H,
s, 4-OCH;); "C-NMR (100 MHz, CDCl3) J: 191.0
(1-CHO), 151.7 (C-4), 146.1 (C-3), 130.6 (C-1), 124.5
(C-6), 114.0 (C-5), 110.2 (C-2), 56.2 (4-OCH3). LA L%
5 scakaE 8, SE A 10 R E R,

tEW 11 FER A, ESI-MS m/z: 318 [M+
NH4]", 73 72 Ci6H,06. 'H-NMR (400 MHz, CDCl3)
5: 12.28 (1H, s, OH), 12.19 (1H, s, OH), 7.78 (1H, s,
H-4), 7.39 (1H, d, J = 2.5 Hz, H-5), 7.33 (1H, s, H-2),
6.71 (1H, d, J = 2.5 Hz, H-7), 481 2H, d, J = 11.5
Hz, 3-CH,OH), 3.95 (3H, s, 6-OCH;); "*C-NMR (100
MHz, CDCl;) d: 190.0 (C-9), 181.2 (C-10), 166.2
(C-8), 164.4 (C-1), 161.6 (C-6), 153.2 (C-3), 134.8
(C-10a), 132.9 (C-4a), 120.9 (C-4), 117.2 (C-2), 114.4
(C-9a), 109.9 (C-8a), 107.7 (C-5), 106.6 (C-7), 62.0
(3- CHZOH) 56.4 (6-OCH;). LA _L#0ds 5 SCiik s —
P, LEe s W 11 kAR

& 12: ARG (B, mp 257~
258 Co Wi 10%MmiR O/F, M5 R4, 254 nm
LROMT N BAERTBE, B 1% = & Ek-2% 8w 1L a1
VW B . "TH-NMR (400 MHz, CDCl;) : 6.67
(1H, d, J= 1.6 Hz, H-6), 6.63 (1H, d, J = 1.6 Hz, H-8),
6.01 (1H, s, H-3), 2.29 (3H, s, 2-CH3), 2.81 (3H, s,
5-CH3); “C-NMR (100 MHz, CDCl3) &: 178.3 (C-4),
163.5 (C-2), 160.7 (C-9), 159.6 (C-7), 142.1 (C-5),
116.2 (C-6), 115.0 (C-10), 110.8 (C-3), 100.6 (C-8),
21.9 (5-CH3), 18.8 (2-CH3). LA b #idis 5 SCHik 4R 18 K&
R0, S A 12 K 7-FRdE-2,5- T LG
J5 e .

&Y 13: LK AR, ESI-MS m/z: 248 [M]',
473 Ci3H;pOs. "H-NMR (400 MHz, CDCLy) 6:
13.11 (1H, s, 5-OH), 9.82 (1H, s, 1-OH), 6.61 (1H, s,
H-7), 6.56 (1H, d, J = 9.1 Hz, H-8), 6.35 (1H, d, J =
9.4 Hz, H-6), 409 (1H, s, H-1), 2.54 (3H, s,
3-COCHjy), 2.24 (3H, s, 2-CHs); >C-NMR (100 MHz,
CDCl3) 8: 200.6 (3-COCHs), 196.3 (C-4), 162.4 (C-5),

141.3 (C-10), 137.9 (C-7), 118.6 (C-8), 117.9 (C-5),
112.2 (C-9), 69.1 (C-3), 68.9 (C-1), 65.7 (C-2), 29.2
(3-COCH3), 16.5 (2-CHz)o DAL $ids 15 Sk i 3 A
—HT, MEAAY 13 K 3- -2 HHE-1,5-
FRIE-2 3-FRAE -4 FR L 25T

) 14: KE2rEERGE i (R0, mp 247~
251 “C . ESI-MS m/z 269 [M— H]f 43 F 2 CisHyoOso
UV AN (nmy): 235, 440, IR vior (em™'): 3 480 (OH),
3071,1 666 (C=0),1614 (C=0), 1472, 1 356,
1 277. '"H-NMR (400 MHz, CD;COCDs) ¢: 12.16
(1H, s, 1-OH), 12.03 (1H, s, 8-OH), 10.29 (1H, s,
H-6), 7.52 (1H, s, H-4), 7.22 (1H, s, H-5), 7.10 (1H, s,
H-2), 6.64 (1H, s, H-7), 2.45 (3H, s, 3-CH;); *C-NMR
(100 MHz, CDCls) &: 191.6 (C-9), 182.1 (C-10), 166.5
(C-6), 166.3 (C-8), 163.3 (C-1), 149.5 (C-3), 136.5
(C-5a), 134.2 (C-4a), 124.9 (C-2), 121.5 (C-4), 114.4
(C-1a), 110.4 (C-5), 109.7 (C-8a), 108.9 (C-7), 22.0
(3-CHs)o DA LHi 5 Seikapis A —8, %5tk
HW 14 R

WA 15: B EERIREE T (), mp 194~
196 “C .ESI-MS m/z: 253 [M—H] ", 4> T2\ C1sH 0040
UV A0 (my): 250, 435, TR veer (cm™'): 3 478 (OH),
3069, 1678 (C=0), 1612 (C=0), 1472, 1356,
1 275. '"H-NMR (400 MHz, CDCls) d: 12.13 (1H, s,
8-OH), 12.02 (1H, s, 1-OH), 7.82 (1H, dd, J= 1.2, 7.5
Hz, H-5), 7.68 (1H, d, J = 8.3 Hz, H-6), 7.66 (1H, d,
J=1.8 Hz, H-4), 7.29 (1H, dd, J = 1.2, 8.4 Hz, H-7),
6.64 (1H, dd, J = 0.8, 1.6 Hz, H-2), 2.47 (3H, s,
3-CH3); "“C-NMR (100 MHz, CDCls) 8: 192.7 (C-9),
182.2 (C-10), 162.9 (C-8), 162.6 (C-1), 149.5 (C-3),
137.1 (C-6), 133.8 (C-5a), 133.5 (C-4a), 124.7 (C-2),
124.5 (C-7), 121.5 (C-5), 120.1 (C-4), 116.1 (C-1a),
113.9 (C-8a), 22.4 (3-CH3). LA _LHdin 5 k4R IE 3L
A—g, S 15 K HE

WA 16: TEEENRG S (1), mp 206~
208 ‘Co UV A (nm): 250, 440. ESI-MS m/z: 283
[M—H], 4T Ci¢H20s. 'H-NMR (400 MHz,
CDCls) &: 12.33 (1H, s, 8-OH), 12.14 (1H, s, 1-OH),
7.64 (1H, d, J = 1.2 Hz, H-4), 7.38 (1H, d, J = 2.5 Hz,
H-5), 7.09 (1H, dd, J = 0.8, 1.6 Hz, H-2), 6.70 (1H, d,
J = 2.5 Hz, H-7), 3.94 3H, s, 6-OCHs), 2.46 (3H, s,
3-CHs)o Lh 3l b5 semdos s A —50, %oedh
EW) 16 N KR .
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JEVRIRAEAT i 7468 5 1 0 2599 A 11 B 1)

M2, W EA, B O I R E D
A BRI 7 B 4 T 16 MUERSTY
&Y 14~16 S ALEY 11 BRI &), Hax
12 MG AR ERSS  Hoh b &9 12 F 13 4
B IR BTHRIRI T 73 BR8], 1~11 A IR
KRR B3R . AWk JE TH R BB —
LI RFF SR T 2% .
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