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Chemical constituents from aerial parts of Fagopyrum dibotrys
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Abstract: Objective To study the chemical constituents from the aerial parts 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 in the methanol extract from the aerial parts of F. dibotrys and their structures
were identified as benzoic acid (1), p-hydroxybenzoic acid (2), p-hydroxy benzaldehyde (3), 3,4-dihydroxy benzoic acid (4), succinic
acid (5), caffeic acid (6), methyl caffeate acid (7), luteolin (8), tricin (9), quercetin (10), afzelin A (11), 2a,3p3,29-
trihydroxyolean-12-en-28-oic acid (12), yarumic acid (13), and 3a-hydroxy-urs-12,15-dien (14). Conclusion Compounds 2—3 and
6—9 are firstly obtained from the aerial parts of F. dibotrys. Compounds 11—14 are isolated from the genus of Fagopyrum Mill. for
the first time.
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G54 Fagopyrum dibotrys (D. Don) Hara Jj 3 FRA Wy, 780 A FHZ A ) o R A
%} (Polygonaceae) 773 )& Fagopyrum Mill. %), filidE T, ASEIOXT G B A 2 o AT
FE AR E L AREFIEES, TR T, WA BRI 7 5545 2 14 MEED,
WAL, BATEIEE . IR kiR 0 %E WER TR (benzoic acid, 1), RERELIRH
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acid, 5). MIHERE (caffeic acid, 6). WNMEER FF B
(methyl caffeate acid, 7). AJEEH ZE (luteolin, 8).
15 % (tricin, 9). #il 2 % (quercetin, 10). afzelin
A (11). 20,3B,29-trihydroxyolean-12-en-28-oic acid
(12). yarumic acid(13) fll 30-hydroxy-urs-12,15-dien
(14). o, ka2, 3 f16~9 N IRMNEFHE
Hh b3y B R, (LAY 11~14 S IRNFEL S
LEE7/ R R
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Bruker DRX-500 B #1344 (Bruker 2 7]); VG
AUTO spec-3000 it (VG X5 aw]) . FE ik
FHRERR (100~200. 200~300 H ) FH 2038 it
W& GFasq ¥ B Eeth T A= OAH A 8L
RPs 4 Merck /A~ F] /=t Sephadex LH-20 f Fluka
ATV AR R i 4l

ARSI BT FH 0 457 22 B3890 SR F WG 22 K%
H L AR X, W AR MO S w2 %
&N ERFRZ B 4575 Fagopyrum dibotrys (D.
Don) Hara. YR A (ZA23709) LRAFT-HITLARM
KRR
2 RESE

TR TR B3 s (Ske), BkE, R
FIRE (15LX3, &K 2h), SRR, Bk
AR R RRE (192 2. K FERIW
TEZR/K PR, 23 A ik (60~90 °C,2 LX3),
BERR ClE (2L X3) FIETEE (2LX3) A MM E
VS FIEAT R, Wedi 5 o0 A3 B Ak | (45
g) BEIRAHeRE (50 g) MIETHHRE (69g).
P R O FESE ) FTRLRE IS (100~200 HD #E:#F )5,
Z itk (200~300 HO FEtail, G- F R
YEME (100 1 0—0:100), TLC ¥ill&ith 7 N4l
4y (Fr. 1~7). Fr.2 (8.2 g) MHATRERKIG)r 5,
FH A e - A PSS PR I, 7 ) ) 1 25 i 20 S 1
FHbAEY 1 (8.0mg). 2 (7.1mg). 3 (9.8 mg). 7
(10.9 mg) 114 (11.0 mg). Fr. 3 (9.5 g) &
ATHEIR AT (il o B, S0 - T Wk FE R, 75 1
Sephadex LH-20 CRU5-IAR 12 1) Fnifil o 2 (0%
SEAREY 4 (82mg). 5(11.1 mg) A1 6 (10.9
mg). Fr.4 (9.2 g) 47 RPs 4085, FH FHIE-ZKHBH L
VM, T Sephadex LH-20 (FHEE) Z» B354k &
Y8 (10.1 mg). 9 (12.5mg). 10 (9.9 mg) 11
(120 mg). Fr.5 (6.4 g) KXH RP;g AT /085, HH

K BRPEVENE, ¥ F] Sephadex LH-20 (HIEE) Al
4% 2 (A% oy B B A 12 (13.1 mg) F
13 (15.2 mg).

3 KT

W& 1. AEMA. '"HNMR (500 MHz,
CD;0D) 6: 8.03 (2H, m, H-2, 6), 7.58 (1H, m, H-4),
7.44 (2H, m, H-3, 5); "*C-NMR (125 MHz, CD;0D)
5: 169.7 (C-7), 134.1 (C-4), 131.9 (C-1), 130.8 (C-2,
6), 129.5 (C-3, 5). LA - 3d 5 ek s A —55),
WESARELy/B WP N7

&Y 2. Ak K. 'TH-NMR (500 MHz,
CD;0D) 6: 7.87 (2H, d, J = 8.0 Hz, H-2, 6), 6.83 (2H,
d,J=8.0 Hz, H-3, 5); "“C-NMR (125 MHz, CD;0D)
5:170.2 (C-7), 163.3 (C-4), 133.1 (C-2, 6), 122.7 (C-1),
116.1 (C-3, 5). LL ¥ 5t sA—s, i
Y B 2 SRR IR .

&Y 3. AEKAK. 'THINMR (500 MHz,
CD;0D) 6: 9.76 (1H, s, H-7), 7.76 (2H, d, J = 8.0 Hz,
H-2, 6), 6.87 (2H, d, J = 8.0 Hz, H-3, 5); "C-NMR
(125 MHz, CD;0D) ¢: 193.1 (C-7), 165.4 (C-4), 133.7
(C-2, 6), 130.6 (C-1), 117.6 (C-3, 5). LA L% 55 SCik
IBIA O, WA 3 AR AR

&Y 4. A K. 'THINMR (500 MHz,
CD;0D) §: 7.42 (2H, m, H-2, 6), 6.80 (1H, d, J = 8.0
Hz, H-5); “C-NMR (125 MHz, CD;OD) ¢: 170.1
(C-7), 151.6 (C-4), 146.1 (C-3), 123.8 (C-6), 123.0
(C-1), 117.7 (C-2), 115.8 (C-5). LA i 5 SCHkIRIE
A, MY 4 0 3,4- RIEEHIR.

a5 LakHREE. "H-NMR (500 MHz,
DMSO-dg) 6: 12.68 (2H, brs, 2 X H-COOH), 2.38 (4H,
m, H-2, 3); ">C-NMR (125 MHz, DMSO-dq) d: 173.5
(C-1, 4), 28.8 (C-2, 3). LL EHU 5 SRR S A —
I, W RS 5 NBEIR.

&Y 6: HHEOHA. 'TH.NMR (500 MHz,
CD;0D) d: 6.19 (1H, d, J = 16.0 Hz, H-8), 6.78 (1H,
d, J = 8.0 Hz, H-5), 6.93 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 7.00 (1H, d, J = 2.0 Hz, H-2), 7.52 (1H, d, J =
16.0 Hz, H-7); "C-NMR (125 MHz, CD;0D) d: 127.9
(C-1), 115.8 (C-2), 146.9 (C-3), 149.4 (C-4), 116.7
(C-5), 122.8 (C-6), 147.1 (C-7), 115.1 (C-8), 171.3
(C-9). LL F#d b5 ek SEA —80, et
HW) 6 SIMIMERR .

&Y 7. AEK K. 'THINMR (500 MHz,
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CD;0D) 6: 7.45 (1H, d, J = 16.0 Hz, H-7), 7.02 (1H,
d, J = 2.0 Hz, H-2), 6.99 (1H, dd, J = 2.0, 8.0 Hz,
H-6), 6.77 (1H, d, J = 8.0 Hz, H-5), 6.24 (1H, d, J =
16.0 Hz, H-8), 3.68 (3H, s, -OCH;); "*C-NMR (125
MHz, CD;OD) 6: 167.7 (C-9), 149.4 (C-4), 146.5
(C-3), 145.8 (C-7), 125.9 (C-1), 121.7 (C-5), 116.6
(C-2), 115.4 (C-6), 114.1 (C-8), 51.6 (-OCH3). BA I3
5 SRR AR — 3, s A T ik
PR S .

e 8: WK A. 'TH.NMR (500 MHz,
DMSO-d) 6: 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-dg) &: 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 Eds Rsciikf i s A — 5", i
SEEY 8 WARBRE

&Y 9: WA, 'HANMR (500 MHz,
DMSO-dq) d: 7.34 (2H, s, H-2', 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'-OCH;); "*C-NMR (125 MHz,
DMSO-ds) d: 181.7 (C-4), 164.0 (C-2), 163.9 (C-7),
161.4 (C-5), 157.2 (C-9), 139.5 (C-4"), 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). LA I
Hls SRR R A Y, WS 9

&Y 10: Gk A. '"HANMR (500 MHz,
DMSO-dg) 6: 12.49 (I1H, s, 5-OH), 10.75 (1H, s,
7-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 _F-Z ¥z A Sk
HOBIEA ", e e S 10 ik .

&Y 11: KK, "H.NMR (500 MHz,
DMSO-dg) d: 1224 (1H, s, 5-OH), 9.58 (1H, s,

4'-OH), 7.33 (2H, d, J = 8.5 Hz, H-2, 6"), 6.79 (2H, d,
J=8.5Hz, H-3', 5'), 6.54 (1H, d, J = 10.0 Hz, H-4"),
5.92 (1H, s, H-8), 5.86 (1H, d, J = 6.0 Hz, 3-OH), 5.68
(1H, d, J = 10.0 Hz, H-3"), 5.12 (1H, d, J = 11.5 Hz,
H-2),4.68 (1H, dd, J=11.5, 6.0 Hz, H-3), 1.38 (6H, s,
H-4", 5"); BC-NMR (125 MHz, DMSO-dg) J: 198.8
(C-4), 162.0 (C-7), 161.4 (C-9), 158.0 (C-5), 157.4
(C-4), 129.7 (C-2', 6'), 127.5 (C-1"), 127.2 (C-3"),
115.0 (C-3', 5'), 114.6 (C-4"), 102.4 (C-6), 101.3
(C-10), 95.8 (C-8), 83.1 (C-2), 78.4 (C-2"), 71.6 (C-3),
27.9(C-5", 6"y LA_EKCHi A SRR 3 A — 5,
WS B E W) 11 2 afzelin Ao

& 12: Lk A. 'THINMR (500 MHz,
CsDsN) 6: 5.52 (1H, brs, H-12), 4.14 (1H, m, H-2),
3.61 (2H, s, H-29), 3.42 (1H, d, J = 9.0 Hz, H-3), 1.30
(3H, s, H-27), 1.28 (3H, s, H-23), 1.24 (3H, s, H-30),
1.09 (3H, s, H-24), 1.04 (3H, s, H-26), 0.99 (3H, s,
H-25); "“C-NMR (125 MHz, CsDsN) 6: 180.9 (C-28),
145.2 (C-13), 122.2 (C-12), 83.5 (C-3), 73.8 (C-29),
68.4 (C-2), 55.8 (C-5), 48.0 (C-9), 47.6 (C-1), 47.1
(C-17), 42.1 (C-14), 41.4 (C-18), 41.2 (C-19), 39.8
(C-4), 39.7 (C-8), 38.5 (C-10), 36.6 (C-20), 33.1
(C-7), 32.5 (C-22), 29.3 (C-23), 29.0 (C-21), 28.3
(C-15), 26.0 (C-27), 23.9 (C-16), 23.8 (C-11), 19.6
(C-30), 18.8 (C-6), 17.6 (C-24), 17.5 (C-26), 16.7
(C-25)0 DL %t 5 Sk s A — 8, ws e
WEY) 12 4 20,3B,29-trihydroxyolean-12-en-28-oic
acid.

WwEY 13: BB A. 'HANMR (500 MHz,
CD;0D) 6: 3.66 (1H, m, H-2), 2.94 (1H, d, J=9.0 Hz,
H-3), 1.39 (3H, s, H-30), 1.19 (3H, s, H-27), 1.04 (3H,
d, J = 6.0 Hz, H-29), 1.02 (3H, s, H-23), 0.97 (3H, s,
H-25), 0.86 (3H, s, H-26), 0.79 (3H, s, H-24);
BC-NMR (125 MHz, CD;0OD) d: 177.6 (C-28), 139.9
(C-13), 131.4 (C-18), 83.6 (C-20), 82.9 (C-3), 68.2
(C-2), 55.3 (C-5), 50.6 (C-9), 47.1 (C-1), 42.9 (C-8),
423 (C-14), 41.3 (C-17), 39.8 (C-19), 39.0 (C-4), 38.2
(C-10), 34.7 (C-7), 32.9 (C-21), 32.1 (C-22), 27.8
(C-23), 27.4 (C-11), 26.9 (C-15), 25.0 (C-16), 21.6
(C-30), 21.3 (C-12), 19.4 (C-27), 18.2 (C-6), 16.8
(C-26), 16.7 (C-25), 15.9 (C-24), 15.5 (C-29). A %k
W 5 SRR g S A B, WA 13 N

yarumic acid.
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&Y 14: LA, 'THNMR (500 MHz,
CDCl3) 0: 5.34 (1H, m, H-12), 5.12 (2H, dd, J = 15.0,
8.0 Hz, H-15, 16), 3.49 (1H, m, H-3), 1.24 (3H, s,
H-28), 1.01 (3H, s, H-27), 0.91 (3H, d, J = 6.0 Hz,
H-30), 0.85 (3H, s, H-26), 0.79 (3H, d, J = 6.0 Hz,
H-29), 0.77 (3H, s, H-25), 0.69 (3H, s, H-24), 0.68
(3H, s, H-23); C-NMR (125 MHz, CDCl3) &: 140.8
(C-13), 138.4 (C-16), 129.3 (C-15), 121.6 (C-12), 71.8
(C-3), 56.9 (C-5), 56.7 (C-20), 56.1 (C-19), 55.8
(C-18), 50.2 (C-9), 45.8 (C-17), 42.4 (C-14), 40.6
(C-1), 39.8 (C-8), 37.3 (C-22), 36.6 (C-10), 33.9
(C-4), 32.0 (C-7), 31.7 (C-21), 29.8 (C-2), 29.2
(C-24), 28.2 (C-25), 26.1 (C-27), 24.3 (C-11), 23.1
(C-30), 21.2 (C-23), 19.8 (C-26), 19.4 (C-28), 19.0
(C-29), 18.8 (C-6) LA_F-Hcdhs 15 SrikdpiE s A 55,
W e A 14 9 3o-hydroxy-urs-12,15-dien.

S 30k
[11 A, Wik, mER, % &FEMLES IR

[J]. SEPHZARLRZ 240, 2005, 22(2): 100-102.

2] 5k m W %k X ), fE @FREPMML R

WEFT [J]. "hE2h, 2016, 47(5): 722-725.

3] £ B, & B WEE, & TE&TF IR

[7]. "2, 2010, 41(2): 181-187.

[4] Z=+Ws, 2 B, M5, & DR IR E sy

WS [7). 524, 2014, 45(12): 1668-1672.

[51 % D, 5KRJTAE. KIBESANNFEAA 5T (D[]

(6]

(91

(10]

(1]

[12]

[13]

[14]

[15]

[16]

P2y, 2011, 42(3): 437-439.

J5PE e, BERE, & R E R B 1k
Ay 3], 2, 2010, 41(5): 700-703.

EAE, 2 22, B, WSS A s
5% [7]. " EEZYy, 2014, 45(12): 1673-1676.

PR, K, %, O LIRER LI
R [J]. 2925 IRIR, 2009, 17(4): 287-289.

ik AR bz, AR, AF. RSB R I R S y
9T [J]. FREEZY, 2013, 44(24): 3440-3443.

MG, R, (R BT A s WA A Y
[J]. 2R, 2014, 49(14): 1190-1193.

AR, HEIE, REHSC. RRMHEAT H AL AE AT S
[7]. "FZ5H4, 2014, 37(4): 604-607.

WA B, WEE, & L RIS o T
9% [J]. P2y, 2012, 43(9): 1708-1711.

Awantu A F, Lenta B N, Donfack E V, et al. Flavonoids
and other constituents of  Hymenostegia
(Caesalpiniaceae) [J]. Phytochem Lett, 2011, 4(3): 315-319.

Wang J, Ren H, Xu Q L, ef al. Antibacterial oleanane-

afzelii

type triterpenoids from pericarps of Akebia trifoliata [J].
Food Chem, 2015, 168(1): 623-629.

Peldez G L M, Sierra J A, Alzate F, et al. Pentacyclic
triterpenes from Cecropia telenitida with immunomodulatory
activity on dendritic cells [J]. Rev Bras Farm, 2013, 23(5):
754-761.

Ghosh P, Mandal A, Rasul M G A new bioactive
ursane-type triterpenoid from Croton bonplandianum Bail
[J]. J Chem Sci, 2013, 125(2): 359-364.



