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Chemical constituents from root tubers of Fagopyrum dibotrys
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Abstract: Objective To study the chemical constituents from the root tubers of Fagopyrum dibotrys. Methods The compounds
were isolated and purified by means of chromatographic techniques and their structures were identified on the basis of spectral features.
Results Fourteen known compounds were isolated from methanol extract in the dry roots of F. dibotrys and thier structures were
identified as luteolin (1), tricin (2), luteolin-7,4'-dimethyl ether (3), quercetin (4), genkwanin (5), chrysoeriol (6), protocatechuic acid
(7), protocatechuic acid methyl ester (8), p-hydroxybenzaldehyde (9), glutinone (10), glutinol (11), olean-12-ene-3p,7p,150,28-tetraol
(12), juglangenin A (13), and 21B-dihydroxy-olean-12-ene (14). Conclusion Compounds 5 and 6 are firstly obtained from F. dibotrys.
Compounds 12—14 are isolated from the plants of Fagopyrum Mill. for the first time.
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e 1. BB A. 'THANMR (500 MHz,
DMSO-ds) d: 7.42 (2H, m, H-2', 6'), 6.89 (1H, d, J =
8.0 Hz, H-5"), 6.64 (1H, s, H-3), 6.45 (1H, d, J = 2.0
Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6); "“C-NMR
(125 MHz, DMSO-ds) 6: 181.8 (C-3), 164.2 (C-2),
163.9 (C-7), 161.5 (C-9), 157.3 (C-5), 149.8 (C-4"),
145.8 (C-3"), 121.4 (C-6'), 119.0 (C-1"), 115.9 (C-5"),
113.4 (C-2'), 103.7 (C-10), 102.8 (C-3), 98.9 (C-6),

93.8 (C-8). LA E¥di A scikiiE 3, #e%eit
G LR,

WE 2. WHEEK K. "TH.NMR (500 MHz,
DMSO-dg) 6: 12.96 (1H, s, 5-OH), 10.78 (1H, s,
7-OH), 9.30 (1H, s, 4'-OH), 7.34 (2H, s, H-2', H-6 '),
6.99 (1H, s, H-3), 6.57 (1H, d, J = 2.0 Hz, H-8), 6.21
(1H, d, J = 2.0 Hz, H-6), 3.89 (6H, s, 3, 5'-OCHs);
BC-NMR (125 MHz, DMSO-dq) &: 181.7 (C-4), 164.3
(C-4"), 164.0 (C-2), 163.9 (C-7), 161.4 (C-5), 157.2
(C-9), 148.0 (C-3', 5), 120.2 (C-1), 104.4 (C-2', 6"),
103.9 (C-10), 103.4 (C-3), 98.9 (C-6), 95.2 (C-8), 56.6
(3', 5'-OCH3). PA_EXcli Ascikaps — s, de
&M 2 NETE %,

&Y 3: HHOH A, 'THINMR (500 MHz,
CDCly) d: 7.60 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 7.52
(1H, d, J = 2.0 Hz, H-2"), 6.81 (1H, d, J = 8.0 Hz,
H-5'), 6.60 (1H, s, H-3), 6.46 (1H, d, J = 2.0 Hz, H-8),
6.24 (1H, d, J = 2.0 Hz, H-6), 3.84 (3H, s, 4-OCHj),
3.80 (3H, s, 7-OCH;); “C-NMR (125 MHz, CDCl;) 6:
161.0 (C-2), 110.9 (C-3), 174.2 (C-4), 160.6 (C-5),
97.4 (C-6), 164.9 (C-7), 91.6 (C-8), 155.8 (C-9), 105.1
(C-10), 134.1 (C-1"), 115.0 (C-2), 149.1 (C-3"), 152.5
(C-4), 123.5 (C-5"), 133.0 (C-6"), 67.5 (4-OCHj),
54.9 (7-OCHs). LL ¥t Anscmkion —80%), s
ENAEY) 3 HARREZ 7,4'-— H ik,

a4 FK K. 'TH-NMR (500 MHz,
DMSO-dg) 6: 12.49 (1H, s, 5-OH), 10.75 (1H, s,
8-OH), 9.58 (1H, s, 3-OH), 9.36 (1H, s, 4'-OH), 9.30
(1H, s, 3'-OH), 7.68 (1H, d, J = 2.0 Hz, H-2'), 7.53
(1H, dd, J = 8.0, 2.0 Hz, H-6'), 6.88 (1H, d, J = 8.0
Hz, H-5'), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d,
J=2.0 Hz, H-6); “C-NMR (125 MHz, DMSO-d;) ¢:
176.0 (C-4), 164.2 (C-7), 160.8 (C-9), 156.1 (C-5),
147.1 (C-4'), 146.7 (C-2), 145.3 (C-3"), 135.7 (C-3),
129.2 (C-1"), 119.9 (C-6"), 115.6 (C-5'), 115.2 (C-2"),
103.0 (C-10), 98.1 (C-6), 93.4 (C-8). LA - H i A1 STk
g7, MRS 4 Wi %

&Y 5 #EH K. 'THINMR (500 MHz,
DMSO-dg) 6: 12.97 (1H, s, 5-OH), 10.36 (1H, s,
4'-OH), 7.96 (2H, d, J= 7.0 Hz, H-2', 6'), 6.95 (2H, d,
J=17.0 Hz, H-3', 5"), 6.85 (1H, s, H-3), 6.78 (1H, d,
J =2.5 Hz, H-8), 6.38 (1H, d, J = 2.5 Hz, H-6), 3.86
(3H, s, 7-OCH3); "*C-NMR (125 MHz, DMSO-dy) J:
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181.9 (C-4), 165.2 (C-7), 164.1 (C-2), 161.3 (C-9),
161.2 (C-4"), 157.3 (C-5), 128.6 (C-2', 6), 121.0
(C-19), 115.9 (C-3', 5), 104.1 (C-10), 103.1 (C-3),
97.8 (C-6), 92.6 (C-8), 55.9 (7-OCH3). LA %3 filsr
mkIRE 8, WA 5 N TETE R

&Y 6: HAKA. 'HNMR (500 MHz,
DMSO-dg) 6: 12.9 (1H, s, 5-OH), 10.96 (1H, s, 7-OH),
9.98 (1H, s, 4-OH), 7.57 (2H, d, J = 8.0 Hz, H-5', 6'),
6.96 (1H, d, J = 2.0 Hz, H-2'), 6.93 (1H, s, H-3), 6.52
(1H, d, J=2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6),
3.88 (3H, s, 3-OCH3); “C-NMR (125 MHz, DMSO-dj)
J: 181.9 (C-4), 164.1 (C-7), 163.7 (C-2), 161.5 (C-9),
157.4 (C-5), 150.7 (C-3"), 148.0 (C-4"), 121.5 (C-6'),
120.2 (C-17), 115.8 (C-5"), 110.2 (C-2'), 103.7 (C-3),
103.3 (C-10), 98.9 (C-6), 94.0 (C-8), 55.8 (3'-OCH3).
DA Hetis FoscmkapiE — 50, s e a 6 hé
FRH .

&Y 7: A AK. 'HINMR (500 MHz,
DMSO-dq) d: 7.36 (1H, d, J = 2.0 Hz, H-3), 7.29 (1H,
dd, J = 8.0, 2.0 Hz, H-7), 6.79 (1H, d, J = 8.0 Hz,
H-6); *C-NMR (125 MHz, DMSO-dq) d: 167.6 (C-1),
150.2 (C-5), 145.1 (C-4), 122.0 (C-2), 121.9 (C-7),
116.8 (C-3), 115.2 (C-6). LA Hdi Fnscaghaitis —25,
MO EAY T R LR .

& 8: Lk AK. 'H-NMR (500 MHz,
DMSO-dg) 6: 7.37 (1H, d, J = 2.0 Hz, H-3), 7.31 (1H,
dd, J = 8.0, 2.0 Hz, H-7), 6.80 (1H, d, J = 8.0 Hz,
H-5), 3.76 (3H, s, -OCH;); “C-NMR (125 MHz,
DMSO-dg) 8: 166.2 (C-1), 150.5 (C-5), 145.2 (C-4),
121.9 (C-7), 120.7 (C-2), 116.4 (C-3), 115.4 (C-6),
51.6 (-OCH3)o Lh Xt Anscukdiin —s™, %k
SEAA Y 8 LA IR F G

& 9: kKA. 'TH.NMR (500 MHz,
CDCls) &: 9.80 (1H, s, H-1), 7.76 (2H, d, J = 8.0 Hz,
H-3, 7), 6.95 (2H, d, J = 8.0 Hz, H-4, 6); C-NMR
(125 MHz, CDCls) d: 191.8 (C-1), 164.0 (C-5), 132.9
(C-2), 129.0 (C-3, 7), 116.6 (C-4, 6). LA L F1SCHk
B8, MR A 9 R R

WA 10: FEERIR B ACRED . 'H-NMR (500
MHz, CDCL) &: 5.69 (IH, m, H-6), 1.24 (3H, s,
H-24), 1.23 (3H, s, H-23), 1.17 (3H, s, H-28), 1.10
(3H, s, H-26), 1.03 (3H, s, H-27), 0.99 (3H, s, H-30),
0.96 (3H, s, H-29), 0.82 (3H, s, H-25); *C-NMR (125

MHz, CDCly) 6: 215.6 (C-3), 142.6 (C-5), 121.5
(C-6), 50.8 (C-10), 50.3 (C-4), 47.3 (C-8), 43.2
(C-18), 39.6 (C-13), 39.1 (C-22), 38.2 (C-2), 38.0
(C-14), 36.1 (C-16), 35.3 (C-9), 35.1 (C-19), 343
(C-11), 34.8 (C-29), 33.2 (C-21), 32.5 (C-30), 32.1
(C-15, 28), 30.5 (C-12), 30.2 (C-17), 28.8 (C-24), 28.5
(C-20), 24.5 (C-23), 23.8 (C-7), 21.8 (C-1), 19.5
(C-26), 18.5 (C-27), 15.8 (C-25). LA L Hl A ik
E-S, WA 10 AR

WY 11: A AR B ECAED . 'H-NMR (500
MHz, CDCl3) d: 5.62 (1H, d, J = 6.0 Hz, H-6), 3.46
(1H, t, J = 3.0 Hz, H-3), 1.16 (3H, s, H-24), 1.14 (3H,
s, H-28), 1.09 (3H, s, H-23), 1.04 (3H, s, H-29), 1.00
(3H, s, H-26), 0.99 (3H, s, H-27), 0.95 (3H, s, H-30),
0.85 (3H, s, H-25); "“C-NMR (125 MHz, CDCl;) 6
141.7 (C-5), 122.2 (C-6), 76.4 (C-3), 49.8 (C-10), 47.5
(C-18), 43.1 (C-8), 40.9 (C-14), 39.4 (C-4), 39.0
(C-22), 37.9 (C-13), 36.1 (C-16), 35.2 (C-19), 34.9
(C-9), 34.7 (C-11), 34.6 (C-29), 33.2 (C-21), 32.5
(C-28), 32.2 (C-15), 32.1 (C-30), 30.4 (C-12), 30.2
(C-17), 29.0 (C-23), 28.3 (C-20), 27.9 (C-7), 25.6
(C-24), 23.7 (C-1), 19.7 (C-27), 18.5 (C-26), 183
(C-2), 16.3 (C-25). Lh Xy Fn ks — s, %
WEALE) 11 AR

& 12: A K. "H.NMR (500 MHz,
CD;0D) §: 5.38 (1H, brs, H-12), 422 (1H, dd, J =
12.0, 5.0 Hz, H-15), 3.90 (1H, dd, J = 11.5, 5.0 Hz,
H-7), 3.47 (1H, d, J = 11.0 Hz, H-280)), 3.20 (1H, dd,
J =115, 5.0 Hz, H-3), 3.18 (1H, d, J = 11.0 Hz,
H-28p), 1.23 (3H, s, H-27), 1.04 (6H, s, H-23, 26),
0.99 (3H, s, H-25), 0.93 (3H, s, H-29), 0.91 (3H, s,
H-30), 0.84 (3H, s, H-24); "C-NMR (125 MHz,
CD;0D) &: 146.0 (C-13), 125.7 (C-12), 79.5 (C-3),
73.1 (C-7), 70.1 (C-28), 67.1 (C-15), 53.7 (C-5), 49.9
(C-14), 49.3 (C-9), 47.6 (C-8), 47.3 (C-19), 45.1
(C-18), 39.9 (C-1), 39.6 (C-4), 38.7 (C-17), 382
(C-10), 35.2 (C-21), 33.8 (C-29), 32.0 (C-16), 31.9
(C-20, 22), 28.8 (C-23), 28.6 (C-6), 28.0 (C-2), 24.8
(C-11), 23.9 (C-30), 20.2 (C-27), 16.5 (C-24), 16.1
(C-25),10.8 (C-26). LL %A sciktiis—s",
AW 12 24 olean-12-ene-3B,7B,150,28-tetraol .

WA 13: TR SR CHEE . 'H-NMR (500
MHz, CDCl;) 8: 5.58 (1H, d, J = 6.0 Hz, H-12), 5.71
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(1H, d, J = 6.0 Hz, H-11), 4.16 (1H, t, J = 3.0 Hz,
H-1), 3.80 (1H, dd, J = 12.0, 5.0 Hz, H-3), 1.23 (3H, s,
H-25), 1.15 (3H, s, H-26), 1.08 (3H, s, H-23), 1.03
(3H, s, H-27), 0.91 (3H, s, H-29), 0.89 (3H, s, H-28),
0.88 (3H, s, H-30), 0.83 (3H, s, H-24); *C-NMR (125
MHz, CDCly) &: 150.4 (C-9), 149.1 (C-13), 119.9
(C-12), 117.1 (C-11), 73.1 (C-3), 72.9 (C-1), 46.8
(C-19), 45.7 (C-18), 45.0 (C-10), 44.4 (C-5), 42.6
(C-8), 40.7 (C-14), 39.0 (C-4), 37.0 (C-22), 34.6
(C-21), 33.2 (C-30), 32.5 (C-7), 32.2 (C-17), 31.8
(C-2), 31.2 (C-20), 28.8 (C-23), 28.3 (C-28), 27.0
(C-16), 25.8 (C-25), 25.7 (C-15), 23.8 (C-29), 21.0
(C-26), 20.4 (C-27), 17.5 (C-6), 15.6 (C-24). LL L%
P A SRR E S, M e EY 13 N
juglangenin A,

&Y 14 Lk A. '"HINMR (500 MHz,
CDCl;) 6: 5.20 (1H, t, J = 4.0 Hz, H-12), 3.54 (1H, dd,
J=12.0, 5.0 Hz, H-21), 3.42 (1H, t, J = 3.0 Hz, H-3),
1.12 3H, s, H-27), 0.96 (6H, s, H-23, 29), 0.94 (6H, s,
H-25, 26), 0.86 (6H, s, H-28, 30), 0.85 (3H, s, H-24);
BC-NMR (125 MHz, CDCl3) d: 143.8 (C-13), 122.6
(C-12), 76.2 (C-3), 74.0 (C-21), 50.1 (C-22), 47.4
(C-5), 46.7 (C-19), 45.4 (C-23), 41.8 (C-14), 37.4
(C-4), 37.0 (C-8), 36.4 (C-20), 34.9 (C-18), 33.0
(C-10), 32.5 (C-1, 7, 16), 29.0 (C-30), 28.4 (C-29),
28.3 (C-24), 26.1 (C-2, 15, 28), 25.3 (C-17), 23.4
(C-11), 22.4 (C-25), 18.3 (C-6), 16.9 (C-26), 15.3
(C-27). LA Xl Fnscpkaion — s, s eth s
Yy 14 73 30,21B-dihydroxy-olean-12-ene.
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