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Chemical constituents from Polygonum multiflorum
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Abstract: Objective To study the chemical constituents from Polygonum multiflorum. Methods The constituents were isolated and
purified by macroporous adsorbent resin (DM-8), gel chromatography, silica chromatography, and other modern separation methods,
and the structures were identified by spectral analyses. Results Ten compounds were isolated and identified as thunberginol C
6-0-B-D-glucopyranoside (1), p-hydroxybenzaldehyde (2), trans-N-caffeoyltyramine (3), (2)-2,3,5,4-tetrahydroxy-stilbene-2-O-f-D-
glucoside (4), (E)-2,3,5,4'-tetrahydroxy-stilbene-2-O-p-D-glucoside (5), pieceid-2"-O-gallate (6), (E)-2,3,5,4'- tetrahydroxystilbene-2-
0-B-D-(3"-galloyl)-glucoside (7), tricin-7-O-f-D-glucoside (8), torachrysone-8-O-f-D-glucoside (9), and emodin-8-O-B-D-glucoside
(10). Conclusion Compound 1 is a new compound named as polygonimitin D. Compounds 3 and 8 are isolated from this plant for the
first time.

Key words: Polygonaceae; Polygonum multiflorum Thunb.; thunberginol C 6-O-B-D-glucopyranoside; polygonimitin D; trans-N-
caffeoyltyramine; tricin-7-O-B-D-glucoside
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RALIR B AR i (DM-8 24D, AN[RIARFR 43 2 e i
XF 55% CRFDEIGHAL AT 73 125, 193] 10 MLEY),
7 %5 4 thunberginol C 6-O-B-D-glucopyranoside
(1), XFRFEIRFEE (p-hydroxybenzaldehyde, 2).
S -N-INMERERE % (trans-N-caffeoyltyramine, 3).
(2)-2,3,54"- P ¥2 3k — Z% 24 -2-O-B-D- 4 % b 17
[(2)-2,3,5,4'-tetrahydroxy-stilbene-2-O-B-D-glucoside,
4]\ (E)-2,3,54-WF2dk = 2)6-2-0-B-D-Hi % B 1
[(E)-2,3,5,4'-tetrahydroxy-stilbene-2-O-B-D-glucoside,
51 P E-3-0-B-D-(2"-0- ¥ T 1 Bk )- 1 % B 17
(pieceid-2"-O-gallate, 6). (E)-2,3,54-DUFEHE K
LJGi-2-0-B-D-(3"- T 5 T Bh)- M A WA [(E)-2,3,5.4'
tetrahydroxystilbene-2-O--D-(3"-galloyl)-glucoside, 7]+
F 18 3-7-0-B-D-HZHEFT (tricin-7-O-B-D-glucoside,
8). torachrysone-8-O-B-D-glucoside (9). KT % -
8-O-B-D-Hi % ¥ 1 (emodin-8-O-B-D-glucoside, 10).
Hrpte a1 sy, e ifmEs TR,
HW) 3 F 8 A E IR S rh oy B A3 H
1 NE5HH

Bruker Avance III 600 7% ff 3 4ig I % 1%
(Bruker A ) ); Mecrury-400 Y% ff 3L 9% I 154X
(Varian A 7]); Sephadex LH-20 (#E/¢ Pharmacia
Ay ORGSR CHA YMC A )); Agilent
HP1200 S AH kA (Agilent AF]D); Byt
LC-6AD il £ B4 i 0B AH (A (Rt A W] WM
TRAA A2, OB HR Rk i 4l

B SFEM T 2013 4F 10 HR A ARG ER T
PR EL, 28 [ A v 2 e BIF T B SRk 4k BT 5T
W@ A Y Polygonum multiflorum Thunb. 1)+
PP
2 RBSSE

HU] 1 1% TR AR 28.0 kg, FriE, FI 70% 0
MIPEI 4 ), BRK 2 h, $RBUEHUE RS
4.0 kgo FHREECT 10 L KHRE, & HF
A, s o R, £33 SRR 250.0 g4
IKEBAE 3.5 kgo KFALIE DM-8 1K ALK B A% NI ,
SRR 20% 40%. 55%. 95%ZBELEME, 13
BISVEERAL, T 55% LB 40.5 go

55% L WEAL(40.5 @) 2t A RERAE (A1 43 29,
FfE-7K (8292100 : 0) FREEVENE, & 300 = T4
1 ANy, 34980 15 AR S, H HPLC il s &
HEF A (46g). B (7.0g). C (6.5g) 3 ML,

A (4.6 g) HALIELL Sephadex LH-20 1 (0 1% 4y

B, HEE-K (1 1—1:0) BREEVEN, &%
12 NS> Fr. A1~A12. Fr. A4 45t HPLC %4l
tt. (YMC-Pack ODS-A, 250 mmX20 mm, 5 pm),
MM A ZHE-/K (20 0 80), AT EN 6.0
mL/min, KIPAK 220 nm, HEMLEY 1 (14 mg,
frR=>52.6 min). Fr. A2, A3. A5~AS8 43543t HPLC
&4t (YMC-Pack ODS-A, 250 mm X 20 mm, 5
um), AR E A 6.0 mL/min, A% K 220 nm,
WBHAH A 5k FREE-/K (30 2 70) HIEE-/K (37 & 63D
CME-7K (18 2 82) LJE-7K (18 © 82) HIE-7K (40 :
60), LJIE-7K(21 279, 43 nlfF B AH) 2(17 mg)
3 (3mg). 4 (34mg). 5 (90mg). 6 (22mg). 7
(49 mg).

M Fr. A10 Hffr e, sEid, T8, 53
A8 (10mg). M Fr. A1l h#fF 4 5, vk, T
e, 93AEY 9 (20 mg). Fr. A12 iEid HPLC i
AL A Y 10 (8 mg).

3 HmETE

& 1. Bk AR, HR-ESI-MS m/z: 435.127 5
[M+H]" GIEAEN 435.128 6), a1 RN
C21Hy010. H#5 "H-NMR F1 PC-NMR ¥4l (£ 1)
W, FRTReh 2 AN RN N AR AW, 4k
W& 1. 4 "H-NMR #1 'H-"H COSY [&i (& 2),
BIRA 1A AXy RGMEREIURIER], 6y 5.49 (1H,
dd, J = 12.0, 3.0 Hz, H-3), 3.07 (1H, d, J = 16.2 Hz,
H-4a), 3.27~3.28 (1H, m, H-4b); 14> AB RZ 17K
¥R, 0y 6.54 (1H, s, H-5), 6.53 (1H, s, H-7); 1 /> AB,
RERIZIR, 6y 7.29 (2H, d, J = 8.4 Hz, H-2', 6'),
6.79 (2H, d, J = 8.4 Hz, H-3', 5"). Bt 7155 on
4.97 (1H, d, J = 7.2 Hz, H-1"), #5350 B F AL fCH
WY 1 &3S BT KRS, AT ARL,
2RI, A D AR, 250l B R
HEWTAL A0 1 B S5 M TT i thunberginol C1,
PRS0 1 1 HMBC 4528 (K 3),66.53 (H-7) 5
163.7 (C-6). 163.7 (C-8) A1 102.6 (C-8a) K, &
6.54 (H-5) 5 34.4 (C-4).163.7 (C-6) F1102.6 (C-8a)
e, MU T B AB RGIAI B IFFA4E
£ HMBC FEi¥%d, 6 4.97 (H-1") 5 163.7 (C-6) &
AR, FENHIE B C-6 £7:0 5.49 (H-3) 5 142.1
(C-4a) F11127.6 (C-2'/6") #¢, §3.07 (H-4a) 5 C-5
M 102.6 (C-8a) #HK, #/n A KL, JFH C4
HEREALE C-4a;0 7.29 (H-2") 5 80.8 (C-3).114.9 (C-3")
F1127.6 (C-6") #=%, 66.79 (H-3") 5 129.1 (C-1')~
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F1 A& 18 "H-NMRF "C-NMR 4 (600/150 MHz,
CD;0D)

Table 1 'H-NMR and *C-NMR spectral data of compound
1 (600/150 MHz, CD;0D)

[ZA Oy 5c (DEPT)
1 170.1/170.0, C
3 5.49 (1H, dd,J=12.0,3.0Hz)  80.8/80.7, CH
4 3.07 (1H, d, J=16.2 Hz) 34.4, CH,

3.27~3.28 (1H, m)
4a 142.1,C
5 6.54 (1H, s) 106.9/106.8, CH
163.7,C

6.53 (1H, s) 102.2/102.1, CH
8 163.7, C
8a 102.6, C
i 129.1,C
2" 729(I1H,d,J=8.4Hz) 127.6, CH
3 6.79(1H,d,J=8.4 Hz) 114.9, CH

4 157.7,C

5 6.79(1H,d,J=8.4 Hz) 114.9, CH
6  7.29(1H,d,J=8.4Hz) 127.6, CH
1" 4.98(d,J=7.8 Hz) 99.9, CH
4.97 (d,J=17.2 Hz)
2" 3.41~3.44 (1H, m) 73.3,CH
3" 3.44~3.47 (1H, m) 76.4, CH
4" 3.33~337(1H, m) 69.8, CH
5" 3.44~3.47(1H,m) 76.9, CH

6" 3.67 (2H, dd, J=12.0, 2.4 Hz) 61.0/60.9, CH,

HO

1 L&Y 1 BEH=K

Fig.1 Structure of compound 1

HO.

OH O

2 L&Y 1 EEM 'H-'H COSY 1%
Fig. 2 Key '"H-"H COSY correlations of compound 1

3 L&Y 1 EER HMBC 83X
Fig. 3 Key HMBC correlations of compound 1
127.6 (C-2') F1127.6 (C-6") AHIK, $&7R~ C IR HIAFHE
I HER C-1ERAE C-3 1 E, mAHehEw 1
(114542 3 thunberginol C 6-O-B-D-glucopyranoside,
HFAE, AT ST &R,

& 2: Ak, ESI-MS m/z 123.0 [M+
H]", 144.9[M+Na]", 'H-NMR (400 MHz, CD;0D)
5: 9.75 (1H, s, -CHO), 7.75 (2H, d, J = 8.4 Hz, H-2,
6), 6.90 (2H, d, J = 8.4 Hz, H-3, 5). &% SCilikd i
YSEAE ) 2 AR R R F I

&4 3: AN K, ESI-MS m/z 300 [M+H]',
322.0 [M+Na]". 'H-NMR (400 MHz, CD;OD) §:
7.37 (1H, d, J = 15.2 Hz, H-p), 7.05 (2H, d, J = 7.2
Hz, H-3", 5"), 6.99 (1H, s, H-2), 6.89 (1H, d, J = 8.0
Hz, H-6"), 6.75 (1H, d, J = 8.0 Hz, H-5"), 6.71 (2H, d,
J=72Hz, H-2", 6"), 6.33 (1H, d, J = 15.2 Hz, H-a),
3.45 (2H, t, J= 7.0 Hz, H-1), 2.74 (2H, t, J = 7.0 Hz,
H-2). 2% CHfRE %S e & 3 9 e 2X-N-njindf
PR P iz o

AW 4. FEEAFA, ESI-MS miz 405.1 [M—
H]". 'H-NMR (600 MHz, CD;0D) ¢: 7.06 (2H, d, J =
8.4 Hz, H-2', 6'), 6.70 (1H, d, J = 12.0 Hz, H-p), 6.61
(2H, d, J = 8.4 Hz, H-3', 5'), 6.47 (1H, d, J = 12.0 Hz,
H-0), 6.21 (1H, d, J = 3.0 Hz, H-4), 6.12 (1H, d, J =
3.0 Hz, H-6), 4.56 (1H, d, J = 7.8 Hz, Glc-H-1). &%
WHRIRED S A 4 h (2)-2,3,54-DUFR AL K
LI-2-0-B-D-H % B

& 5. tHGEE, ESI-MS m/z 4052 [M—
H]". 'H-NMR (400 MHz, DMSO-dq) 6: 7.64 (1H, d,
J =16.0 Hz, H-), 7.40 (2H, d, J = 8.0 Hz, H-2, 6'),
6.84 (1H, d, J = 16.0 Hz, H-a), 6.70 (2H, d, J = 8.0
Hz, H-3', 5'), 6.50 (1H, d, J = 4.0 Hz, H-4), 6.13 (1H,
d, J= 4.0 Hz, H-6), 4.36 (1H, d, J = 8.0 Hz, Glc-H-1).
S SRR EP S 2 B 5 (E)-2,3,5,4'- DUk
TR LH-2-0-B-D-F 2T
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th&W 6: HOKA, ESI-MS m/z 540.9 [M—
H]". '"H-NMR (400 MHz, CD;0D) §: 7.33 (2H, d, J =
7.6 Hz, H-2'), 7.12 (2H, s, H-2""), 6.92 (1H, d, J =
16.2 Hz, H-p), 6.78 (1H, d, J = 16.2 Hz, H-0), 6.75
(1H, d, J= 7.6 Hz, H-3"), 6.64 (1H, t, J = 1.2 Hz, H-6),
6.58 (1H, t, J= 1.2 Hz, H-2), 6.31 (1H, t, J = 1.2 Hz,
H-4), 5.13 (1H, d, J = 8.4 Hz, H-1"); "“C-NMR (150
MHz, CD;0D) §: 166.3 (-COO-), 159.0 (C-3), 158.1
(C-5), 157.0 (C-4'), 145.0 (C-3""), 140.0 (C-1), 138.5
(C-4"), 128.8 (C-B), 128.7 (C-1"), 127.5 (C-2"), 125.0
(C-0), 120.0 (C-1""), 115.0 (C-3"), 108.9 (C-2""), 107.5
(C-6), 105.7 (C-2), 103.0 (C-4), 100.1 (C-1"), 77.1
(C-2"), 74.8 (C-3"), 73.9 (C-5"), 70.2 (C-4"), 61.1
(C-6")0 B CHRIE" St 6 N (3 -
3-0-B-D-(2"-O-¥ B 1 W) 2 W1 -

&Y 7. BRI, ESI-MS m/z 558.9 [M+
H]". 'H-NMR (400 MHz, CD;OD) 6: 7.64 (1H, d, J =
16.4 Hz, H-0), 7.43 (2H, d, J = 7.6 Hz, H-3', 5"), 7.16
(2H, s, H-2"", 6", 6.93 (1H, d, J = 16.4 Hz, H-B),
6.76 (2H, d, J = 7.6 Hz, H-2', 6'), 6.59 (1H, d, J = 3.0
Hz, H-6), 6.23 (1H, d, J = 3.0 Hz, H-4), 5.20 (1H, t,
J=9.2 Hz, H-3"), 4.65 (1H, d, J= 7.6 Hz, H-1"). &
FSCERARIE " S S T T (E)-2,3,5,4- DU
TR L IF-2-0-B-D-(3"- B T T AT BT

&) 8: Hitok K, "H-NMR (600 MHz, DMSO-
dg) 6: 12.96 (1H, s, 5-OH), 9.38 (1H, s, 4-OH), 7.37
(2H, s, H-2', 6'), 7.08 (1H, s, H-3), 6.94 (1H, d, J=2.4
Hz, H-8), 6.47 (1H, d, J = 2.4 Hz, H-6), 5.41 (1H, d,
J =48 Hz, Glc-H-1); “C-NMR (150 MHz, DMSO-dj)
d: 100.6 (C-1"), 77.8 (C-5"), 77.0 (C-3"), 73.6 (C-2"),
70.1 (C-4"), 61.1 (C-6"). Z7% LRG!S 1A
Y 8 g i fE -7-O-B-D-HI % HETT -

WEW9: RIERK, ESI-MS m/z: 409.0 M+
H]". 'H-NMR (600 MHz, DMSO-ds) : 9.51 (1H, s,
8-OH), 7.10 (1H, s, H-5), 7.01 (1H, d, J = 2.4 Hz, H-2),
6.92 (1H, d, J = 2.4 Hz, H-4), 5.07 (1H, d, J = 7.8 Hz,
H-1'), 3.84 (3H, s, OCH3), 3.35~3.76 (sugar H), 2.52
(3H, s, CH;), 2.24 3H, s, CH3). % Ciliffi!™> %5z
A 9 24 torachrysone-8-O-B-D-glucoside »

&) 10: kK, ESI-MS m/z: 430.9 [M—
H]", 455.0 [M+Na]". "H-NMR (400 MHz, CD;0D)
5: 13.21 (2H, s, OH), 7.66 (1H, s, H-7), 7.51 (1H, s,
H-5), 7.04 (1H, s, H-4), 6.55 (1H, s, H-2), 5.09 (1H, d,

J=17.6 Hz, H-1'), 2.44 (3H, s, CHy). &% itk

BEAEY) 10 K38 R -8-0-B-D- A HE 1T o

SE I
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