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€8 335 565 7 1 0 A2 J80 43 HEAT 43 8 B gk, AR A0 5 B AL v BT e D 1 RN s e A, SR B AR 10 MMe G, 4
H nepodm—S—O—B—d—glucopyranoslde (1), 6-hydroxymusizin-8-0-8-d-glucopyranoside ( 2 ) , torachysone-8-0-8-d-glucopyranoside (3 ) ,
isorhamnetin(4) , emodin-8-0-B-d-glucopyranoside ( 5) , 7-hydroxy-5-methyl-coumarin-4-0-B-d-glucopyranoside (6 ) , nepodin-8-0-B-d-
(6'-0-acetyl) -glucopyranoside (7) ,2-(2', 6'-dihydroxybenzoyl ) -5-methylbenzoic acid-3-0-8-d-glucopyranoside (8 ) , polydatin (9) I
rumexoside(10) . 25 : L5 6,7,8 HEH RN B AE Y > 52, k5% 1,2,3,4,5,9,10 R NZAEY T #1528,

[RER] BOERE; IETEEMA; ¥l

[FE4SZES] R284.1 [XHiFRiIZE] A [XEHS] 1005-9903(2015)13-0046-04

[doi] 10.13422/]. cnki. syfjx. 2015130046

[ M4 HRRMAE]  hitp://www. cnki. net/kems/detail /11.3495. R.20150428. 1021. 012. html

[ HARETE]  2015-04-28 10:21

Chemical Constituents of n-Butyl Alcohol Extract from Rumex hastatus Roots LI Jing, ZHANG Lan-sheng”
(School of Pharmacy and Chemistry, Dali University, Dali 671000, China)

[ Abstract | Objective: Study the chemical constituents of Rumex hastatus roots. Method : Isolation and
purification from the n-butyl alcohol extract of R. hastatus roots were carried out on column chromatography silica
gel and Sephadex LH-20. Result: Their structures were elucidated on basis of physicochemical properties and
spectral data. Ten compounds were isolated and identified as nepodin-8-0-B-d-glucopyranoside (1), 6-
hydroxymusizin-8-0-8-d-glucopyranoside (2 ), torachysone-8-0-8-d-glucopyranoside (3 ), isorhamnetin (4 ),
emodin-8-0-B-d-glucopyranoside (5), 7-hydroxy-5-methyl-coumarin-4-0-8-d-glucopyranoside (6), nepodin-8-0-
B-d- ( 6'-0O-acetyl ) -glucopyranoside (7 ), 2- (2', 6'-dihydroxybenzoyl ) -5-methylbenzoic acid-3-0-8-d-
glucopyranoside (8), polydatin (9) and rumexoside (10). Conclusion: Compounds 1, 2, 3,4, 5, 9 and 10
were isolated from this plant for the first time.

[ Key words | Rumex hastatus; n-butyl alcohol; chemical constituents
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M BR %5 Rumex hastatus FIRR R ) Fr A< (CHYX0184 )
P15 B WA AR P R ) A 2 15 W A 40 o 0455 22 )
FHE R =
2 REBESH

BT R s TR B 8 kg, 2B S 95% LT In]
PRI 3 U, A2 b, i IO T vk 4 A SR B R
Y(574 g) o RLEREUY) N KR B 5 KW 55 5 0 A
Bk 2R CBRFIIE T 45 22 B 3 W, 43 39 Ul s [T i
AT BERRAL (102 g) , LR CBRABAL(219 g) ,IET
BEERAL (181 g) o HCHAE T BEERAL , 28 i AT (5385 2
Oy, 2 =W M- B R G VR, B2
J5 52 Y58 TN i B e 7 W R JE A €, 5 R L 4 2l Ak 5 B
&Y 1(13 mg) &%) 2(37 mg) , LG 3(20
mg) LAY 4(7 mg) B W 5(14 mg) L5 6
(15 mg) A58 7(31 mg) ,fL5 Y 8(36 mg) ,fbir
P 9(11 mg) FL5H 10(19 mg) .
3 HEHMETE

ka1 wmEEIRES & (= P 5E) , FAB-MS
m/z377([M -H] ) ,'H-NMR (CD,0D,400 MHz)
6:7.41(1H,dd,J=8.0,8.0 Hz,H-6),7.31 (1H,d,
J=8.0 Hz,H-5),7.12(1H,s,H4),6.77 (1H, d,
J=8.0 Hz,H-7),5.62(1H,d,J =6.9 Hz, anomeric
H, B-configuration ) ,3.38 ~ 4.31 (6H, m, H-sugar) ,
2.55(3H,s,-OCH; ), 2.46 (3H,s,-CH; ) ; "C-NMR
(CD,0D, 100 MHz) §:202.3 (-COCH,),154.3(C-
8),151.5(C-1),136.7(C-3),133.2(C-10),127.6
(C6),124.6 (C2),122.1(C-5),119.6 (C4),
113.5(C9),110.9(C-7),102.1 (C-1"),77.3 (C-
5'),76.2(C-3"),73.1(C-2"),68.8(C4"),62.7(C-
6'),29.8(-0OCH,),18.3(-CH,), 5& % CHk[3]
TR — BB 1 ¥ E N nepodin-8-0-B-d-
glucopyranoside,

ka2 wEEmAR (=M E) ,FAB-MS m/z
393 ([M - H]~).'H-NMR ( CDCI,, 400 MHz) 5:
7.10(1H,br s,H4) ,6.65(1H,d,J =2.2 Hz,H-5) ,
6.49(1H,d,J =2.2 Hz,H-7),5.12(1H,d,J =7.1
Hz, anomeric H, B-configuration),3.17 ~3.83 (6H,
m, H-sugar ), 2.55 (3H, s,-OCH, ), 2.46 (3H, s,-
CH,); "C- NMR ( CDCl,, 100 MHz) §: 204.5 ( C-
COCH,),160.6 (C-6),155.6(C-8),151.2(C-1),
137.1(C-3),133.5(C-10),123.0(C-2),118.9(C-
4),108.6(C-9),103.9(C-5),103.2(C-1"),100. 8
(C-7),77.9(C-5"),76.8(C-3"),73.5(C-2"),70. 1
(C4"),60.8(C-6"),29.4(-0CH,),18.6(-CH,),

H5ZECR4 ] Bl — 2, k& 2 E R 6-
hydroxymusizin-8-0-8-d-glucopyranoside ,

&3 R AR (=E T ), FAB-
MS m/z 407 ([M - H] ) .,'H-NMR ( CDCl,, 400
MHz)5:6.85 (1H,s,H-4),6.51 (1H,s,H-5),6.49
(1H,s,H-7),5.72(1H,d,J =8. 1 Hz,anomeric H,3-
configuration) ,3.21 ~ 4.04 (6H, m, H-sugar) , 3. 88
(3H, s, H-OCH, ), 2.72 (3H, s, H-COCH, ), 2. 62
(3H,s,-CH,) ;" C-NMR ( CDCl,, 100 MHz) §:202. 5
(C-COCH,),158.3(C-6),155.4(C-8),151.0(C-
1),136.8(C-3),133.7(C-10),123.1(C-2) ,118.6
(C4),108.6 (C9),102.7(C-1"),102.6 (C-5),
101.2(C-7),77.8(C-5") ,76.3(C-3") ,73.1(C-2"),
69.4(C4"),60.2(C-6"),55.1(C-0OCH,),32.2(C-
OCH,),19.3(-CH,), 5% % ik [5] i 5 H
2}, ik &% 3 % %F K torachysone-8-0-8-d-
glucopyranoside,

a4 RE OB R (FEE), FAB-MS m/z
315([M - H] ) .'"H-NMR ( DMSO-d, , 400 MHz)§:
12.68(1H,s,0H-5) ,9.95(1H,s,0H-7) ,9.41 (1H,
s,0H-3),8.73(1H,s,0H-4") ,7.46 (1H,br d, J =
8.8 Hz,H-6") ,7.44(1H,br s, H-2") ,6.91 (1H,d,
J=8.8 Hz,H-5"),6.87(1H,br s,H-8) ,6. 70(1H, br
s,H-6),3.73(3H,s,H-OCH,) ;" C-NMR ( DMSO-d, ,
100 MHz)§:178.1(C-4),166.3(C-7),163.0(C-5),
156.8(C-9),155.3(C-2),150.4(C-4"),146.3 (C-
3'),137.6(C-3),123.3(C-1"),122.1(C-6") ,116. 8
(C-5"),113.2(C-2"),105.0(C-10),99.0(C-6),
95.1(C-8),56.2(C-0CH,) ., 5Z%CHk[ 6]+ K
AR —3, k&Y 4 %% K isorhamnetin,

&Y s EORE W (=AW LE) ,FAB-MS
m/z 431 ([M - H] ), 'H-NMR ( DMSO-d,, 400
MHz)§:13. 11 (1H,s,0H-1),11.26(1H,s,OH-6) ,
7.47(1H ,br s,H4),7.28(1H,d,J=2.4 Hz,H-5),
7.17(1H,br s,H-2) ,6.94(1H,d,J =2.4 Hz,H-7) ,
5.08 (1H, d, J = 7.5 Hz, anomeric H, B-
configuration) ,3. 16 ~ 3.95 (6H, m, H-sugar) , 2. 35
(3H,br s,-CH,) ;" C-NMR ( DMSO-d,, 100 MHz) §:
186.3(C9),182.1(C-10),166.1(C-6),163.8(C-
1),160.8(C-8),146.0(C-3),133.6(C-10a) ,131.2
(C4a),124.0(C-2),120.7(C4),112.5(C9a),
110.3(C-8a),108.5(C-5),107.0(C-7),101. 8 (C-
1'),76.5(C-5"),75.1(C-3"),71.2(C-2"),67.8 (C-
4'),60.1(C-6"),19.2(-CH, ), 5ZF%CHk[7]H 1y
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Bl — 2 s WS % E N emodin8-0-p-d-
glucopyranoside ,

&Y 6 TOEOIRES & (T EE) ,FAB-MS m/z
353([M - H] ). 'H-NMR ( C,D,N, 400 MHz) §:
6.92(1H,s,H-8),6.87(1H,s,H-6) ,6.28(1H,s,H-
3),5.77 (1H, d, J = 7.6 Hz, anomeric H, 8-
configuration) ,4.07 ~ 4.46 (6H, m, H-sugar) , 2. 82
(3H,s,-CH,) ;" C-NMR (C,D,N, 100 MHz)§:168. 2
(C4),163.0(C-2),162.2(C-7),157.8(C9),
139.6(C-5),117.2(C-6) ,107.2(C-10) ,101.5(C-8) ,
101.3(C-1"),90.7(C-8),79.1(C-3"),78.7(C-5"),
74.9(C-2"),71.3(C4"),62.6(C-6"),23.9(-CH, ),
5SS 8] s — B LG 6 %E S T-
hydroxy-5-methyl-coumarin-4-0-B-d-glucopyranoside ,

&Y 7T RECITEIL AR (HE) ,FAB-MS
m/z 419 ([M - H] ).,'H-NMR ( DMSO-d,, 400
MHz)68:7.47(1H,d,J =8.0 Hz,H-5),7.40(1H,t,
J=8.0 Hz, H6),7.25 (1H,d,J = 8.0 Hz, H-7),
7.22(1H,s,H4),5.10(1H,d,J =7.2 Hz, anomeric
H, B-configuration ) ,3.20 ~ 4.36 (6H, m, H-sugar) ,
2.51(3H, s, H-COCH, ) ,2.24 (3H, s,-CH, ) , 2. 03
(3H, s, H2") ;" C-NMR ( DMSO-d,, 100 MHz) §:
204.9 ( C-COCH, ), 170.3 (C-1"), 154.1 ( C-8),
150.3(C-1),135.9(C-10),133.0(C-3),127.4 (C-
6),125.4(C-2),122.5(C-5),119.6(C4),113.2
(€C9),110.6 (C-7),102.3(C-1"),76.0 (C-3"),
74.2(C-5"),73.3(C-2"),69.9(C-4"),63.3(C-6"),
32.1(C-0CH,),20.7(C-2"),19.3(-CH,), 5&%
SCHRE8 Ay B ds — B0, 16 &9 7 % %€ N nepodin-8-
0-B-d-(6'-0-acetyl) -glucopyranoside .

&8 WEAK K (=AW L), FAB-MS
m/z449([M -H] ) ,'H-NMR(C,D,N,400 MHz)§:
7.90(1H, s, H5'),7.72(1H,s,H3') ,7.26 (1H,
dd,J=8.1,8.1 Hz,H-4),6.57 (2H,d,J =8. 1 Hz,
H-3,5),5.60 (1H,d,J =7.7 Hz, anomeric H, 3-
configuration) ,4.05 ~ 4.54 (6H, m, H-sugar) ,2. 13
(3H,s,H-8");"” C-NMR (C,D,N, 100 MHz) §:202. 6
(€C-C=0),169.4(C-COOH) ,163.6(C-2, 6) ,155.2
(C2"),139.3(C4"),136.5(C4),134.8(C-1"),
131.2(C-6"),125.0(C-5") ,121.1(C-3") ,113.9(C-
1),108.2(C-3, 5),103.5(C-1"),79.1(C-3") ,78.7
(C-5"),74.9(C-2"),71.3(C4"),62.6(C-6"),21.5
(C-8") . 5ZF R[S ¥ — . k&% 8
% E K 2-(2', 6'-dihydroxybenzoyl ) -5-methylbenzoic

.48 -

acid-3-0-B-d-glucopyranoside,

a9 HEkKAKCNE),FAB-MS m/z 389
([M-H] ).,"H-NMR (CD,0D,400 MHz) §:7.41
(2H,d,J=8.5 Hz,H-2",6"),7.07(1H,d,J =16.4
Hz,H-b) ,6.90(1H,d,J =16.4 Hz,H-a) ,6.83(2H,
d,/J =87 Hz,H-3",5"),6.80 (1H, s, H-2),6.67
(1H,s,H-6),6.48 (1H,d,J =2.0 Hz,H4),5.01
(1IH,d, J = 7.7 Hz, anomeric H, B-configuration ) ,
3.40 ~3.86(6H,m,H-sugar) ;"C-NMR ( CD,0D, 100
MHz) §:161.1(C-3),159.5(C-5),157.7(C4"),
138.7(C-1),129.6(C-1"),129.3(C-b),128.4 ( C-
2',6"),126.7(C-a),115.8(C-3", 5'),106.3(C-6),
105.0(C-2),103.4(C-4),102.1(C-1"),78.4 (C-
3'),77.2(C-5"),73.6(C-2"),70.2(C4") ,62. 4 ( C-
6') . HZHICHRI9 P B —B, ka5 9 ¥
A polydatin,,

& 10 |k AR (=W k), FAB-MS
m/z421 ([M -H] ), 'H-NMR(CDCIl, ,400 MHz)§:
7.40(1H,d,J =6.1 Hz,H-7),7.22(1H,d,J =6.1
Hz,H-5),7.07 (1H,s,H4),5.19(1H,d,J =7.1
Hz, anomeric H, B-configuration ) ,3.21 ~ 4. 14 (6H,
m, H-sugar) ,2.52(3H,s, H-COCH, ) ,2.21 (3H,s,-
CH,);"” C-NMR ( CDCl,, 100 MHz) §: 205.5 ( C-
COCH,),169.4 (C-COOH) ,156.4(C-8),153.1(C-
1),136.8(C-3),133.4(C-10),128.1(C-6),126.7
(C-5),125.2(C-2),122.6 (C-7),118.6 (C4),
109.6(C9),103.1(C-1"),76.8 (C-5"),75.3 (C-
3'),73.5(C-2"),70.1 (C4"),63.2 (C-6"),29.7
(C-OCH, ) ,18.6(-CH,) . 52% k(3] i 5
— LS 10 % % rumexoside o
4 HRMITR

R T LR RS2 R A J A 9 T A R A 2 AR B
33 25 7 16 X8 Al 24 o3 R AT 0 B e sl Ak, AR 9 A
B BA P BT R ik 1 R M e H A e B AR )
100 4™~ 1 & %, 4 % KA nepodin-8-0-B-d-
(1), 6-hydroxymusizin-8-0-8-d-

(2 ), torachysone-8-0-8-d-
glucopyranoside (3 ) , isorhamnetin (4 ) , emodin-8-0-8-

glucopyranoside

glucopyranoside

d-glucopyranoside (5), 7-hydroxy-5-methyl-coumarin-
4-0-B-d-glucopyranoside (6 ) , nepodin-8-0-8-d-(6'-0-
7)), 2-(2', 6-
dihydroxybenzoyl ) -5-methylbenzoic acid-3-0-B-d-
glucopyranoside ( 8 ), polydatin (9 ) FI rumexoside
(10) . &% 6,7,8 i R IR A A8 W) 0 B

acetyl ) -glucopyranoside
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B3 ke 1,2,3,4,5,9,10 K ERMNIZEY T 5 component, trachrysone and 2-methoxystypandrone, in
%ﬁ% 7, Rumex japonicus Houtt[ J]. J Agric Food Chem, 1993,

41 (10) :1772-1775.
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