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Identification of the Chemical Constituents of the Ethyl Acetate Extraction Portion of Polygonum bistorta
WANG Hongwei', LIU Bingjing’, DU Xiaojuan', ZENG Jing®( 1.Institute of Chinese Materia Medica of Chengde
Medical College/Hebei Key Laboratory of Research and Development for TCM, Hebei Chengde 067000, Chi-
na; 2.College of Pharmacy, Gannan Medical University, Jiangxi Ganzhou 341000, China)

ABSTRACT OBJECTIVE: To study the chemical constituents of the ethyl acetate extraction portion of Palygonum/ bistorta, pro-
vide scientific basis for the basic research of its effective substances. METHODS: Taking the ¢thyl acetate extraction portion of P
bistorta 95% ethanol extract, positive phase and reversed phase column chromatography wete used for/repeated isolation and purifi-
cation, and the structures of the purified compounds were identified on thewbasis of physicochemical properties or spectral data. RE-
SULTS: 11 monomer compounds were isolated and identified asv3-sitostetol (1), dihydromyricetin (2), quercetin (3), kaempferol
(4), epicatechin (5), chlorogenic acid (6), rutin.(7), gallic acid*(8), 1,2, 3, 4-tetrahydro-8-hydroxy-4-isopropyl-1-methylnaph-
thalene-6-carboxylic acid (9), protocatechui¢ acid”(10) and ellagic acid (11). CONCLUSIONS: The literature is confirmed that
compound 2 is isolated from P, bistorta for the first time and compound 9 is isolated from Polygonum for the first time. The related
research results have provided experimental references for further clarifying the effective substances of P. bistorta.

KEYWORDS '\ Polygonum bistorta; Ethyl acetate; Extraction portion; Chemical constituents; Spectral data; Isolation; Identifica-

tion
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50y B Al 5 T B, AR B AL R S I i B 1 A
YIRZER , I A0T .
1
1.1 SE5EiEE
LC-10A E#0BAH 1% (HPLC) X ( H 4% Shimadzu 2
w] ) s e PERE RS (35 [ Hamilton 23 ] ) s FA1204B HL, 1K
(RS R R AR A BRA ) s DRX-600 , DRX-400
FEREAR I (NMR )Y 5 micro-TOFQ Jfi i (MS )X (i
+ Bruker 22 ] ) ; 1% 4E Luna Cis (3% [E Phenomenex 2
) 3250 mmx4.60 mm,5 pm;250 mmx10 mm, 10 pm) .
1.2 % HRS5IRF
ST UL PR T DA 250K A BRA
(Jt5-: 130602 ) , Fy AR F = =7 e Hh 2 1 9 T X 3 R AL 4%
Yoo BB E Y 2R S 0 TR ZE 5 2 TR BE (At
5 :100080-201408 , 4 J&F : 92.8% ) P& TR XF HE i (3L
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5: 110831-201204, 45 FF : 89.9% ) KWy T~ rp & £ 5 24
e BFFE B s R REIE G B T ) s AR ik
1 (35 51 PEE T, 200~300 H ) ; GF254 RERE AR (65T
B g D s /B R A IR (ODS, b it
GEENE) 95% SEENE G, W e, R
FR S5 R oy BT, KO TR i K

2 E’EE5SEH

BT IE2E 22581 500 g, ¥yt , ] 6 f5 ik 95% L i i%
SLIRPEE 2 h, P, PR I v 4 2 TC R, N
KRB, R CBEAEI, 15 8] 4 1R L TR AL 33 go
A 2 RE AR A, DL A - F (1002 1,802 20,
70:30.60:40.50:50.40:60.30:70.20:80.1:100, V/V)
TRA VSRR BE PRI, 3 29 1 mL/min, & 30 mL 24 1
By, Ll 319 i A3 AR 2 3% (TLC) A 45 21
A I EA T 4, 45 3] Fr. 1~Fr. 94 943 Fr.l~
Fr. 5 R /DXELL A B RS LA T T — 25156

Fr. 6 58 Bt 20T, — S be-FREE(100:1,.99:1,
98:2.97:3.96:4.95:5, VIV)IR-A AL DL, ik
0.5 mL/min, %} 10 mL 2 14y, 2Ll 8 298 A i 4. B —
A BE-HBE98: 2, VIV)IRB W AL 4y, 456 45
rmikalifl 1R E ) 1(16.5 mg)

Fr. #4322 ODS SUAHAE S5, FHE-7K (20:80,25: 75,
30:70,35:65.,40:60,45:55.50: 50, V/V)IRA 15 6
PR, HiE 0.5 mL/min, &5 10 mL A 1473, 28 265 41 i
Oro BUREE-7K (3070, VIV)IR-AVEFIDENE 4L 4Y , A I
VEHLAY, PR A2 45 HPLC vE4iifk . Horh— 413 shiAl
FREE-7K (25:75, V/V) A5 DU 290 nm, i # 4.0 mL/min,
PR B B[] 4 20.3 min, 15 FIME 59 2(7.9 mg) ; 73— 4
Sl A B 7K (551 45, 7I) Kl % K 360 nm, It 4.0
mL/min, {5 & i (8] 24 35.1.39.6 min, 23 3115 21654 3
(21.9 mg) FIfb 54 4(20.8 mg) .

Fr. 8 #8534 ODS UM 43 25, HIEE-7K (7:93.17:83
27:73.37:63.47:53 .57:43 .67:33, V/IV)IRA I FI b
PR, i 0.5 mL/min, %5 10 mL A 1473, 28 272 413
Oy o BUR - K (37:63, VIV) BER 4143, & FF AT 4,
T3 B 45 45 21 ) 5 HPLC k 4fi 4k - i sh A1 o H s - K
(15:85, V/V) , i # 4.0 mL/min, £ 3% £ 280 nm, {5 &8
I E] 4y 27.5 min, 154659 5(13.2 mg) 5 i s AH Jhy Y -
K (30:70, V/V) , 34 4.0 mL/min, #:0J% 4 320 nm, {5
B EFA] 4 19.4 min, 524654 6 (16.2 mg) 5 HCH BE-7K
(27:73, VIV) BRI 53 , & AR i 4, Horh— 2 5. 314k
G 7(24.9 mg) , by —H LG ELE LG, 5B S
Y18(13.4 mg).,

Fr. 9¥434: ODS SUAHA: 425, HIE-7K (5:95.15:85
25:75.35:65.45:55.50:50,60:40, V/V) IR 7B EE
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PRI, B - 7K (35265, V) PER 4140 i5F, 154k &40 9
(10 mg) ; B EE-7K (15 : 85, V/V) BEB L 40 , A AR T
Ty, A A Sk aliAb, 43 AR B4k G 10 (25.2
mg) LAY 11(19.4 mg).,

3 HMEE

S5 5 IR 5T A B 1 AN [ FR i8S 55 L 25 (ESTD-MS |
'H-NMR ., "C-NMR] % & HLIR AL G W) 0 A2 254 |, 25
.

G 1 AL, 5, MR W (5 2 5240 {5 Lieber-
mann-Burchard Jz v 5 FHE , £ 7% 0] 68 b 85 4K 2l =1l .
'H-NMR (CDCl;, 600 MHz) 6 : 0.67 (3H, s, H-18) , 1.02
(3H,s,H-19),0.92(3H, m, H-21),0.84 (3H, m, H-26) ,
0.86 (3H, s, H-27) , 0.84~0.91 (3H, s, H-29) , 3.52 (1H,
m,H-3),5.35(1H,d,J=2.4 Hz,H-6) . M 'H-NMR #J I,
6Nl F o C-18.C-19 A H I B+, 9 Nl F o
C-21.C-26.,C-27 H 5 Lo+, RIS AAAE 1A 3% e ot
TR ANEBRE . "C-NMR(CDCl,, 150 MHz)d: 37.9
(C-1),31.8(C-2),71.9(C-3),42.2(C-4) , 140.9(C-5) ,
121.9 (C-6) , 32.6 (C-7) , 32.9 (C-8) , 50.6 (C-9) , 38.1
(C-10) , 22.2 (C-11) , 42.1 (C-12) , 42.9 (C-13) , 59.2
(C-14) , 25.1 (C-15) , 30.1 (C-16) , 55.5 (C-17) , 11.5
(C-18) , 20.2 (C-19) , 36.8 (C-20) , 18.7 (C-21) , 36.2
(C-22) ,27.1(C-23) , 44.9 (C-24) , 29.8 (C-25) , 17.5
(C-26),19.6 (C-27),22.9(C-28),11.3(C-29) . # #&
FC-NMR 7] Hi1, 247 29 5 5, C-5.C-6 y 21 Mk
C-3 Jif k. VA B 5 SO GE " BeA — 2, R
G 1 Rp-A5 il

a2 AR, —EA T A2 Y Eh iR -5
3 S5 B, SR a2 A5 0RO A B o R ) S 2 AL
H¥ . ESI-MS(m/z) : 343[M+Na]’, i 2 iZ L& Y1
it 4 320, 'H-NMR (CD,OD, 400 MHz) 6 : 4.92 (1H, d,
J=11.2 Hz, H-2) , 442 (1H, d, J=11.2 Hz, H-3) , 5.92
(1H,d,J=2.4 Hz,H-8),5.87(1H, d,J=2.4 Hz,H-6) ,
6.63(2H,s,H-2",6"),6.88(2H,s,H-3",5"),8.23(1H,s,
H-4"). i 'H-NMR fJ A1, H-2,3 Jy — S 8l C 2k T48
PARA I 2 4T, H-6, 8 A AL F ARG 1Y 2 4
= ,H-2',6' yBH L 24+, “C-NMR(CD:;OD, 100
MHz)d: 84.8(C-2),73.4(C-3),198.2(C-4),164.2(C-5),
97.2(C-6) , 169.1(C-7),96.2(C-8) , 163.5(C-9) , 100.4
(C-10),127.5(C-1"),109.1(C-2",6"),124.1(C-3",5"),
135.6(C-4") . K4t “C-NMR o] A1, iZ A& WAy 154
el =, A E R 5,6 97.2(C-6) .6 96.2(C-8)
5, T- A RAERRAE 5 o DA E i 5 SCik iR &Y
HEA L, IS E G 2 h S iR .

G 3: R, =&k (S B $hie-5k
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3 SN 5 B, SR a2 A5 0RO A T o R Y S 24k
AW, ESI-MS (m/z) : 303[M+H] ", #i & H 4> F &N
302, 'H-NMR (CD,0D, 400 MHz)¢:7.33(1H,d,J=1.6
Hz,H-2'),7.29(1H, dd,J=8.0 Hz.1.6 Hz, H-6" ) , 6.90
(1H,d,J=8.0 Hz,H-5" ) ,6.36 (1H,d,J=2.0 Hz, H-8) ,
6.19(1H,d,J=2.0 Hz, H-6) . #§ 'H-NMR A] 1, H-2 ,
5',6' WA ABX (& R HY 34E L H-6,8 75—
R AT R AR 24 F . "C-NMR(CD,OD,
100 MHz) H 34 15 Mk {55, 0: 146.8 (C-2) , 135.8
(C-3),175.9(C-4),156.2(C-5),98.2(C-6),163.9(C-7),
93.4(C-8),160.8(C-9),103.1(C-10),122.0(C-1"),115.1
(C-2"),145.1(C-3"), 147.7(C-4" ), 115.7(C-5" ), 120.0
(C-6") o VA B 5 SR 1B W A — B, P 48 7 Ak
B3 I 2

G 4: AR, S EAA DT A2 AV, R -5
53 S5 B, SR 2 A5 0 R A e ) I 2 AL
&Y . ESI-MS (m/z) : 285[M-H] ~, #fi i H 4y T8 H
286, 'H-NMR (CD;OD, 400 MHz)¢:8.04(2H,d,J=8.8
Hz,H-2' ,6'),6.92(2H,d, /=88 Hz,H-3' ,5" ), 6.44
(1H, d, J=1.92 Hz, H-8) , 6.19 (1H, d, J=1.92 Hz,
H-6) . #fi 'H-NMR #] %1, H-2" ,6',3" ,5" A IR AA’
BB' & ARG 44T, H-6,8 55— AR IR P AL T
] AR A B 2 A . “C-NMR(CD:OD, 100 MHz) H 3k
H 150155 ,0:146.8(C-2),135.7(C-3),176.0(C-4),
160.8 (C-5),98.3(C-6), 164.0(C-7) ,93.5(C-8) , 159.2
(C-9),103.1(C-10),121.7(C-1"),129.6(C-2",6"),115.5
(C-3",5"),156.2(C-4") . AL $idh 55 SChkARE " 1 FE AR —
BG4 LA .

G 5: AERR, =AM, R
AR, ESI-MS(m/z) : 291[M-H]~, #i &%
&Y%y 785 4 292, 'H-NMR (CD,OD, 400 MHz)
§: 697(1H,d,J=1.92 Hz,H-2' ), 6.75(1H, d, J=8.2
Hz,H-5'),6.79(1H,dd,J=8.2 Hz.1.92 Hz,H-6' ), 5.93
(1H,d,J=2.4 Hz,H-8),5.91(1H,d,J=2.4 Hz, H-6) ,
4.80(1H,s,H-2),4.10(1H,s,H-3),2.85(1H,dd,J=4.6
Hz.16.8 Hz,H-4p),2.73(1H,dd,J=2.8 Hz,16.8 Hz, H-
4a), #E'H-NMR A1, H-2" ,5",6" KK ABX B G &
S 34VE L H-6,8 1 55— R FAE T RIS A Y 2
RS H-2, 4, 4B AL T2 A E 1 34N F . L
B S SCERARGE AR — 2, S E A 5 R L

eGP 6: ERAR, A T 5 FTE, IR
o SO A B, B2 7R 1A W b A T R R RR
ESI-MS (m/z) : 3T7[M+Na] ", #i € %A & W 2r 750
354, 'H-NMR (CD,0OD, 400 MHz)4d:7.04(1H,d,J=2.0
Hz,H-2'),6.98(1H,dd,J=8.0 Hz.8.2 Hz,H-6" ) ,6.76
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(1H, d, J=8.0 Hz, H-5' ) , 7.42 (1H, d, J=15.92 Hz,
H-7"),6.26(1H,d,/=15.92 Hz,H-8' ) ,5.07(1H,d,J=
4.2 Hz,H-3),3.92(1H,m,H-5),3.56 (1H, d,/J=4.6 Hz,
H-4),2.03(2H, m,H-2a,6a),1.76(2H,m,H-2b,6b) . H
'H-NMR A A1, H-2" ,5",6" AR | ABX G RGH
3T H-T7, 8" A S OB % 2 N F . "C-NMR
(CD;0D, 100 MHz) H 34 16 Ml f5 5, 0: 73.6(C-1),
36.4(C-2),71.0(C-3),70.5(C-4),68.2(C-5),37.3(C-6),
145.7(C-00) , 114.9(C-p) , 125.7(C-1" ), 121.5(C-2" ) ,
145.1(C-3"), 148.5(C-4"),115.8(C-5" ), 114.4(C-6") ,
175.1(C-7),165.9(C-8) o LA I %ids 5 SCilik iz 38 3 A%
— 3 WS ERA ) 6 R RTR

G T AR, AR D M. Buzik
G5]RSO TR R AR, A
(ROA—BCHAGT B 5 AP T X IR 5 R Xf B 48 HPLC 43
PP A 75Tk R A O B R R — 3, DRt s
&Y T /T,

AW 8: A fh (45 i) S5 -H ), =5k
BRI 5 B, $EOR AT T R AR o VR HE M AR S ) FH
P PR A RIE . BUZL A 5 TR B
MFR—# 2R L, —E RE—BHEA S DR ET
Fig Xt B A X R, 22 HPLC 0 Hr™ AL 5 8 S B F iR
X B B4 R B B R — 35, DRI LSS AL B 8 IR TR o

& 9: i KA ; ESI-MS (m/z) : 247[M-H]~, #
€ HAr 7 M 248, 'H-NMR(CD.OD, 400 MHz)6: 7.46
(1H,s,H-5),7.20(1H,d,J=1.02 Hz,H-7),3.17(1H, br.
d,H-1),2.74(1H, br.s, H-4) , 2.41 (1H, br.t, H-10) , 1.72
(2H,m,H-2),1.65(2H, m,H-3),1.20(3H,d,J=7.2 Hz,
H-9),1.06(3H,d,J=7.2 Hz,H-11),0.67(3H,d,J=6.76
Hz,H-12), #& 'H-NMR A 41, H-5, 7 R 2R3 LA F )4
BEM 2T, H-1,4,10 A3 MK H IR T, H-2,3 K
R 7, H-9, 11, 12 9 3412450 g d g iy FR R
“C-NMR (CD;OD, 100 MHz)d: 28.4(C-1),29.7(C-2),
18.5(C-3),44.8(C-4),121.7(C-5), 129.3(C-6) , 111.3
(C-7),156.1 (C-8) , 142.3 (C-14) , 137.4 (C-15) , 20.4
(C9),32.1(C-10) , 21.3 (C-11) , 16.8 (C-12) , 170.8
(C-13). DA R85 SClR B A — 3, i e b5
9K 1,2,3,4-PUA-8-F83E-4- 57 N - 1-HH L ZR-6-FR TR

A 10 ot S (S5 ) , = SbEk I
N B SR IZIE B S A R, 2 m AR S
¥, 'H-NMR (CD;OD, 400 MHz) 5 : 7.42 (2H, s, H-2) ,
7.41(2H,dd,J=1.72 Hz 8.4 Hz,H-6) ,6.78(2H,d,J=
8.0 Hz,H-5)., “C-NMR(CD,0D, 100 MHz)J:170.5(C=
0),146.0(C-3,4),151.4(C-2,5) ., DL F%H 5 Sk
A 3, RIS E A G 10 LS

G 11 IR B ALE G (45 G IERE ) , — S84k ek
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N BAYE SR B S AT A . ESI-MS (m/z) :
301[M-H] ", i =& 74> F & 24 302, 'H-NMR (CD.OD,
400 MHz)d: 7.45(2H, s, H-5,5" ) . "“C-NMR (CD,0D,
100 MHz)6:106.9(C-1,1"),139.3(C-2,2'),135.9(C-3,
3'),147.7(C-4,4'),109.7(C-5,5" ), 111.9(C-6,6" ),
158.6(C-7,7" ). LA ¥ 5 SCoR iR i B AS— 3, i e
EZALEY) 11 AL .
4 g
KTEZMAFERSHSE, BT Rk S
MESPERY) o B3 8 T W Mt R -5-0-p-D-NiL IR
AT R . T AT EEY, Kb 2y A
RCHUMIE PR S I I Y 1 R 2 RN R 2R AL A
Yo AR ME T NES AR LR e A O
FLor ESAR R0 1A ARG B A5 5 4B 1R
R IR (L) S 2 S 3R HLIER 2 .
2 CERAEIESE —E M R (LG 2) W E IR NE S
Y o BRI RIS A 9 E IR R
Yy B8, SR A 2R A YENE, it
T BUIRAE RN B AL B A8 i R R B i
B B OETE SRR S T B AR IR E TR A
I ki s 1 55, ELAT e AU B 4 I 30 A AR ) 4
FHEY BB 1R s B RAFIIHTRAS Fr R S ]
TEVESY ) LSRR A LA PR ORAP ST, 455
HEAZTROR IR 25 R, WP 22 SR ) B 2Rl 2 3
TEYE, AT RE S X SE B AR G
AWFEEE ] Ry i — L B WG G b M 221 2
Y T LA B IR, o o 2 FH TR AT & 558
T
S 2 STk
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