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Chemical constituents in flowers of Polygonum cuspidatum
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Abstract: Objective To investigate the chemical constituents in the flowers of Polygonum cuspidatum. Methods The components
were separated by means of solvent extraction, repeated chromatography with silica and Sephadex LH-20 column. The structures were
determined by spectral analysis and physicochemical properties. Results Sixteen compounds were isolated from the ethyl ether
extract and methanol extract from the flowers of P. cuspidatum and identified as -sitosterol (1), aloe-emodin (2), physcion (3), emodin
(4), daucosterol (5), chrysophanol (6), luteolin (7), kaempferol (8), anthraglycoside B (9), rhein (10), apigenin (11), hesperetin (12),
4-hydroxyacetophenone (13), rutin (14), sucrose (15), and genistein (16). Conclusion Compounds 2, 8, 12, 13, 15, and 16 are
obtained from the flowers of P. cuspidatum for the first time.
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9). KPR (rhein, 10). /7=¢% (apigenin, 11).
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gaith, 5351 (5 mg). 2(33mg). 3(8mg)
1 4(17 mg) . ¥4 Fr. 5 £ Sephadex LH-20 A i},
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FEESA 2 0y Fr. 1 CRASEND S Fr. 20 CRl 4l -
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LH-20 (5 1¥% LUK il £ i oAl (s, 55¢Jm M Fr. 2
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b5 15 (7mg) 116 (8 mg).
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WwEY 1. AfES i) . Liebermann-
Burchard W FHPE . 5 B-7 S BRI S 3L 2, RE
H—8 e am 1l -8 .

A 2: LK K, Borntrager W £ 41 (4,
W MR L S N SR 2T €8, N BRI, SR
FE AR, REE— 0. "H-NMR (500 MHz,
DMSO-dg) &: 1223 (1H, s, 1-OH), 12.01 (1H, s,
8-OH), 7.62 (1H, dd, J = 2.8, 7.8 Hz, H-5), 7.66 (1H,
dd, J = 7.4, 7.9 Hz, H-6), 7.60 (1H, d, J = 1.8 Hz,
H-4), 7.32 (1H, dd, J = 2.7, 7.4 Hz, H-7), 7.19 (1H, d,
J = 2.0 Hz, H-2), 5.07 (2H, s, CH,OH); "C-NMR
(125 MHz, DMSO-dg) J: 192.9 (C-9), 183.2 (C-10),
165.9 (C-1), 164.8 (C-3), 162.4 (C-8), 153.7 (C-6),
135.8 (C-4a), 133.6 (C-10a), 121.7 (C-7), 118.9 (C-5),
114.3 (C-8a), 110.2 (C-9a), 108.7 (C-4), 108.3 (C-2),
21.6 (CHOH). LA [l i %edhs 5 oo — 80,
MG 2 WP EERE R

&Y 3: HEHKK, Bomntrager WAL {f,
R IREE S N RS LI, TR R R, 5
F O I T2, REE— 3. 'H-NMR (500 MHz,
DMSO-dg) 6: 12.25 (1H, s, 1-OH), 11.97 (1H, s,
8-OH), 7.82 (1H, s, H-4), 7.45 (1H, s, H-5), 7.13 (1H,
d, J=2.0 Hz, H-2), 6.78 (1H, d, J = 2.0 Hz, H-7), 3.98
(3H, s, OCH;), 2.37 (3H, s, CH3); "“C-NMR (125
MHz, DMSO-ds) &: 191.2 (C-9), 183.6 (C-10), 166.5
(C-8), 165.3 (C-1), 160.5 (C-6), 149.4 (C-3), 134.9
(C-10a), 133.6 (C-4a), 124.6 (C-4), 121.2 (C-2), 113.7
(C-9a), 111.5 (C-8a), 108.6 (C-5), 106.7 (C-7), 56.5
(6-OCHs), 22.8 (-CHs). LA b ¥¥ 5 Srihfiis —50°,
WS EE) 3 Ko 2

WEY) 4. switgiih (AN . Borntrager X
MR, BERREE RN AL, 7ok BRI,
ERMEMRMILHEE, REME 5. "H-NMR (500
MHz, DMSO-dg) 5: 12.01 (1H, s, 1-OH), 11.84 (1H, s,
8-OH), 11.31 (1H, s, 6-OH), 7.51 (1H, s, H-4), 7.20
(1H, s, H-5), 7.12 (1H, d, J = 2.1 Hz, H-2), 6.84 (1H,
d, J=2.0 Hz, H-7), 2.32 3H, s, CH3); *C-NMR (125
MHz, DMSO-ds) 6: 190.4 (C-9), 183.5 (C-10), 166.7
(C-8), 166.1 (C-1), 162.3 (C-6), 149.8 (C-3), 136.4
(C-10a), 134.9 (C-4a), 125.4 (C-4), 121.4 (C-2), 114.5
(C-9a), 109.4 (C-5), 108.3 (C-8a), 107.1 (C-7), 22.4
(-CH3)o DA s 5 Scikaiis —sd07, S et
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t&W 5. kAR, Molish [V,
Liebermann- Burchard NV FHIE, $#E- k225
'H-NMR (500 MHz, DMSO-d;) 6: 0.65 (3H, s, H-18),
0.69~0.94 (12H, m, H-21, 26, 27, 29), 1.00 (3H, s,
H-19), 2.40~3.55 (6H, m, H-3p, sugar-H), 3.73 (1H, m,
H-3a), 4.86 (1H, d, J = 8.1 Hz, H-1"), 5.36 (1H, m, H-6).
DA $icbe 5 scikdiE — 30, Hizfe oy smie b
RS RE(EARIR], MOSEI A 5 I M.

&Y 6. T (WD . Borntrager MY
SO, BERREE N AL, PO BRI,
HOR By IR L2, REAE—%. "H-NMR (500
MHz, DMSO-dg) d: 12.13 (1H, s, 1-OH), 11.76 (1H, s,
8-OH), 7.76 (1H, d, J = 2.1 Hz, H-5), 7.64 (1H, dd,
J=2.0, 8.0 Hz, H-6), 7.60 (1H, s, H-4), 7.35 (1H, d,
J=8.1Hz, H-7), 6.87 (1H, s, H-2), 2.32 (3H, s, CH3);
BC-NMR (125 MHz, DMSO-d;) &: 191.9 (C-9), 182.7
(C-10), 165.7 (C-8), 162.2 (C-1), 149.4 (C-3), 137.8
(C-6), 134.8 (C-10a), 133.9 (C-4a), 125.4 (C-7), 123.3
(C-4), 122.5 (C-2), 114.0 (C-9a), 112.2 (C-5), 111.9
(C-8a), 22.9 (-CH3). LA b%d b5 rkias —2,
WA 6 K .

WEW 7. BERAK, HIR-PR RN EHE.
UV AN (m): 372, 254, $EoR1%A A1) B 2540
4. 'TH-NMR (500 MHz, DMSO-dg) 6: 12.71 (1H, s,
5-OH), 10.96 (1H, s, 7-OH), 10.34 (1H, s, 3-OH), 9.37
(1H, s, 4-OH), 9.28 (1H, s, 3'-OH), 6.20 (1H, d, J = 2.1
Hz, H-6), 6.40 (1H, d, J=2.1 Hz, H-8), 6.86 (1H, d, J =
8.7 Hz, H-5'), 7.44 (1H, dd, J = 2.0, 8.8 Hz, H-6'), 7.70
(1H, d, J = 2.1 Hz, H-2). “C-NMR (125 MHz,
DMSO-dg) 6: 179.2 (C=0), 165.1 (C-7), 161.4 (C-5),
156.3 (C-9), 148.9 (C-4)), 147.8 (C-2), 144.7 (C-3),
134.8 (C-3), 1204 (C-1'), 119.5 (C-6'), 115.7 (C-5),
1153 (C-2"), 103.7 (C-10), 98.6 (C-6), 94.4 (C-8). LA L
Mol S ciaioE — 80, SE s T i .

A 8: TG 45 T CHEE) . 'H-NMR (500 MHz,
DMSO-dg) 6: 12.46 (1H, s, 5-OH), 10.76 (1H, brs,
7-OH), 10.09 (1H, brs, 4-OH), 9.38 (1H, brs, 3-OH),
8.03 (2H, d, J = 8.9 Hz, H-2', 6), 6.91 (2H, d, J = 8.5
Hz, H-3', 5'), 6.42 (1H, d, J = 2.0 Hz, H-8), 6.17 (1H,
d, J=2.0 Hz, H-6); "*C-NMR (125 MHz, DMSO-d;)
5. 176.2 (C=0), 164.2 (C-7), 161.0 (C-9), 159.5
(C-4"), 156.5 (C-5), 147.1 (C-2), 136.0 (C-3), 129.8

(C-2', 6", 122.0 (C-1"), 115.8 (C-3', 5'), 103.4 (C-10),
98.5 (C-6), 93.8 (C-8). Lh ¥ 55 Sihian 5,
WAL E ) 8 Ayt ATy

&Y 9: mAsHIRES & (HEE). Borntrager
SN LT Af, TETRDE S N RS AT A, $ROR Ok R
4541 . 'TH-NMR (500 MHz, DMSO-dq) 6: 12.33 (1H,
s, 1-OH), 12.16 (1H, s, 6-OH), 7.45 (1H, s, H-4), 7.35
(1H, s, H-5), 7.24 (1H, d, J = 2.0 Hz, H-2), 6.88 (1H,
d, J=12.0 Hz, H-7), 4.99 (1H, t, J = 7.5 Hz, Glc-H-1),
4.60~5.20 (4H, brs, sugar-OH), 3.10~3.80 (6H, m,
sugar-H), 2.37 (3H, s, -CH;); "C-NMR (125 MHz,
DMSO-dg) 5: 187.5 (C-9), 183.2 (C-10), 164.3 (C-1),
161.5 (C-8), 160.4 (C-6), 148.5 (C-3), 136.2 (C-10a),
133.4 (C-4a), 123.6 (C-4), 120.3 (C-2), 115.4 (C-9a),
113.6 (C-8a), 110.4 (C-5), 109.0 (C-7), 20.7 (CHj),
101.6 (Gle-C-1), 78.9 (Gle-C-3), 77.6 (Glc-C-5), 74.5
(Gle-C-2), 68.6 (Glc-C-4), 62.5 (Gle-C-6). VL ¥k
ek aE— 5, s A 9 R B

A 10: K, Borntrager W 241 {7,
MR EE V. RRFLLE, B BRI, 5
WX L L2, REE—30. "H-NMR (500 MHz,
DMSO-dg) 6: 12.10 (1H, s, 1-OH), 12.07 (1H, s,
8-OH), 8.34 (1H, dd, J = 2.8, 8.0 Hz, H-4), 7.89 (1H,
dd, J=2.5, 7.9 Hz, H-5), 7.83 (1H, dd, J= 7.4, 7.9 Hz,
H-6), 7.39 (1H, dd, J=2.7, 8.0 Hz, H-7), 7.43 (1H, d, J =
2.6 Hz, H-2); “C-NMR (125 MHz, DMSO-dg) J: 192.4
(C-9), 182.4 (C-10), 165.3 (COOH), 162.1 (C-1), 161.8
(C-8), 140.5 (C-3), 1384 (C-6), 134.6 (C-4a), 1343
(C-10a), 124.8 (C-7), 1243 (C-2), 119.0 (C-5), 117.3
(C-4), 117.2 (C-9a), 117.2 (C-8a). LA F-Hdli 5 ik e
—HIB, USRI 10 KR .

a1 HEEHA, UV (am): 268,
341, 'H-NMR (500 MHz, DMSO-dg) 6: 12.88 (1H, s,
5-OH), 10.69 (1H, s, 7-OH), 9.97 (1H, s, 4-OH), 6.87
(1H, s, H-3), 7.88 (2H, d, J = 8.4 Hz, H-2', 6'), 6.89 (2H,
d, J=8.1 Hz, H-3", 5"), 6.34 (1H, d, J = 2.1 Hz, H-8),
6.12 (1H, d, J = 2.1 Hz, H-6): “C-NMR (125 MHz,
DMSO-de) J: 1824 (C=0), 1642 (C-7), 164.5 (C-2),
162.3 (C-9), 157.9 (C-5), 161.3 (C-4)), 117.1 (C-3"),
1292 (C-6)), 1213 (C-1"), 1163 (C-5"), 129.5 (C-2'),
104.2 (C-10), 103.3 (C-3), 98.7 (C-6), 94.6 (C-8). LA L
Mol 5 SckIE 2, WA 11 R

WA 12: TOEPIRES B CFEED . 'H-NMR (500
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MHz, DMSO-d) 6: 12.11 (1H, s, 5-OH), 10.77 (1H, s,
7-OH), 9.07 (1H, s, 3'-OH), 6.92 (1H, d, J = 8.4 Hz,
H-2'), 6.90 (1H, d, J = 2.0 Hz, H-5"), 6.85 (1H, dd, J =
2.0, 8.3 Hz, H-6'), 5.88 (1H, d, J = 2.0 Hz, H-6), 5.86
(1H, d, J = 2.2 Hz, H-8), 5.42 (1H, dd, J = 12.4, 3.0
Hz, H-2), 3.76 (3H, s, 4-OCH;), 3.20 (1H, dd, J =
17.1, 12.4 Hz, H-3a), 2.69 (1H, dd, J = 17.1, 3.2 Hz,
H-3b); "“C-NMR (125 MHz, DMSO-dg) J: 196.5
(C=0), 167.0 (C-7), 163.8 (C-5), 163.1 (C-9), 148.2
(C-3"), 146.8 (C-4"), 131.5 (C-1"), 118.0 (C-6"), 114.4
(C-2)), 112.3 (C-5"), 102.1 (C-10), 96.1 (C-6), 95.3
(C-8), 78.5 (C-2), 56.0 (-OCH3), 42.4 (C-3). LL_E%¥s
HcmraiiE 5, MO 12 s .

tAEY 13: LEE S (RE-AMEED, FeCl,
SV EBAYE, ESI-MS m/z: 137.2 [M+H]', 159.2 [M+
Na]". 'H-NMR (500 MHz, CD;OD) &: 2.60 (3H,
overlap, -OCHj3), 6.96 (2H, d, J = 9.0 Hz, H-3, 5), 7.83
(2H, d, J = 9.0 Hz, H-2, 6), 10.34 (1H, s, 4-OH);
BC-NMR (125 MHz, CD;0D) 6: 26.7 (COCH;), 115.6
(C-3,5),129.0 (C-1), 131.2 (C-2, 6). LA X 5 kR
B, WA 13y 4R .

&Y 14: kR, TLC Wi AICL S,
AN (254 F1365 nm) RN, EhIR-EEM R
I BHPE, Molish &S B RHPE. L EAE B4emixtt
EW TR E Y. HAZA S S -2
B R IR, A REME, HCSErGY)
14 47T

A9 15: E A5k . 'TH-NMR (500 MHz, D,0)
8:5.19 (1H, d, J = 3.9 Hz, H-1), 4.00 (1H, d, J= 7.5
Hz, H-3'), 3.25~3.89 (12H, m, sugar-H); "“C-NMR
(125 MHz, D,0) d: 103.7 (C-1'), 92.2 (C-1), 81.4
(C-3), 76.3 (C-3), 74.0 (C-2), 72.6 (C-4"), 72.4 (C-2"),
71.1 (C-5), 69.2 (C-4), 62.4 (C-6'), 61.3 (C-6), 60.1
(C-5"o VL_EHet 5 Sk — 27, AR, 5 Rt
WA 3 PSR GE CRU5-F /K TE ] - 1R -
K BEIR LlE- KD NEE, REEAEAAT
h—8, MUE A 15 R

AT 16: Tt EIRES W CR D . 'TH-NMR (500
MHz, DMSO-dg) 6: 12.94 (1H, s, 5-OH), 10.85 (1H, s,
7-OH), 9.56 (1H, s, 4-OH), 8.30 (1H, s, H-2), 7.35
(2H, t, J = 8.6 Hz, H-2', 6), 6.80 (2H, t, J = 8.6 Hz,
H-3', 5'), 6.37 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d,
J=2.1Hz, H-6); “C-NMR (125 MHz, DMSO-dy)

180.5 (C=0), 164.6 (C-7), 162.3 (C-5), 157.9 (C-4"),
157.7 (C-9), 154.3 (C-2), 130.5 (C-2', 6'), 122.6
(C-1), 121.5 (C-3), 115.4 (C-3', 5", 104.8 (C-10),
99.3 (C-6), 94.0 (C-8). Lh ¥ 55 Sihian — s,
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