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Flavonoids in the Twigs and Leaves of Knema furfuracea

WU Mengdi, KUANG Fang, CHEN Yegao, ZHAN Rui’
(School of Chemistry and Chemical Engineering , Yunnan Normal University , Kunming 650500, China)

Abstract: This research focused on the chemical constituents of Knema furfuracea. From the 70% acetone extract, four-
teen flavonoids were separated and purified by the column chromatography. By means of spectroscopic analysis, the com-
pounds were identified as pinocembrin (1), eriodictyol (2), naringenin (3), dihydroquercetin (4), dihydrokaempferol (5), 5,7,
3',4'—tetrahydroxy —3—methoxyflavone (6), quercetin (7), luteolin (8), (—)—epicatechin (9), biochanin A (10), tectorigenin
(11), 27,5, 7-trihydroxy—4'—metoxyisoflavone (12), 5,7-dihydroxychromone (13), and 7-hydroxychromone (14). The 12 com-
pounds were isolated from Knema furfuracea leaves for the first time, with compound ( 4 ) and (10) excluded.

Keywords : Knema furfuracea ; chemical constituents ; flavonoids
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WL R IE AT A SR AT KRR FUAC S  FREE M 12.5 kg 2R T, 181 70% (P ERXFE S A T2
PRI, FLBEI 4 YR, 12 H R R 2500, B 2 MLV S DR R, A% 0 2T 6 /K2 10 Lo XHZKIE G T2
BRI, FEBUGR A 2R 2B, ZEBORBCN 100, 1380 LR L BRR B 36216 g0 XN U T KEEIRKEZEM, A1
JHEE-PIE (502 1~ 0: DA PRI EE , H TLC A& 51, JA53] 545850 (A ~ E) .

AFRGY(29.7 ) T)Z)ZHT, 10% Bk L1 A0 R L 0, 45 Gk PRIk Bomizdiior £ 2N IR IR , RAEIE
— L AbH

BB (11.4 ), BERAEZHT (Vo Vipse = 3:2) 530 34053 (B, — B,) o B, (260 mg) 87 )2 2T /R
ARER O, AL,

CHRor(17.5 ¢) Gead B EE/ZK (7:3 — 10:0)BE EEVERL, £35] 6 AR5 (C, — Co) o C, (1.1 ) SEEIA:
JEHT, LSS BE(3:2) BRBE VRIS , e A b/ DS i (52 1) wpkE e, /3 B 15 8 — ME A9 (13, 4.8 mg) .
C; (220 mg) HAERAE T , 2 A i ie/ o i (32 1) PEII S P22 W B I Ve i A5 2L 549 (1, 18 mg) L (14,
11 mg). HHA1C, (76 mg) 23 W2 ZNT R , A KEAEE, FTLAR AL B

D43 (27.3 o) il i kA BT, B A5/ 5 (50: 1 — 5: D ESEEPEML, 153 5 A E# (D, — D),
Hrb D, (2.7 ) AT JEHT , 3 0N (10: 1 — 2: DB EEBEN, /0 B8 84k 44 (10, 21 mg) . (11, 5.6
mg) . D, (1.0 g) @3 RERATJZ MY, A B/ ER (22 1) PRl 5 B A &0/ R (10: 1) Peli i 21k 549 (3, 9.8
mg) .

E #2152 o) RERAEZHT, L G0/ (10:1 — 5:1 — 2:1 — 1: DB VR, 205515 2 4 3
(E, = E) o E, (3 o) &ERAFZN (/P EE3:2) MR BMLAY(2, 4.7 mg) | (4, 27 mg) (7, 9.5 mg) FI(8,
6.7 mg). E, (357 mg) ZREWHAE)ZEHNT, i 1 G5/ (5: 1 — 1: 1) KR BEBEIR , 128 W IS e vk i 23 s 45 24k
H9 (5, 7.1 mg) . (6, 15mg) (9, 5.8 mg)FI(12, 5mg).

3 SR

AW IR E AR ETRI, 5 FR 0 CHL0,, 2 F 8 }256. 'HNMR (500 MHz, CD,COCD,) :
87.57 (2H, d, J=7.3 Hz, H-2", H-6"), 7.45 (2H, t, J=7.3 Hz, H-3", H-5"), 7.39 (1H, t, J=7.3 Hz, H-
4"), 6.01 (1H, brs, H-6), 5.98 (1H, brs, H-8), 5.57 (1H, dd, J=12.8, 3.0 Hz, H-2), 3.16 (1H, dd, J =
17.1, 12.8 Hz, H-3a), 2.81 (1H, dd, J=17.1, 3.0 Hz, H-3b). "C NMR (125 MHz, CD,COCD;) : & 195.8
(s, C-4), 166.5 (s, C-5), 164.4 (s, C-9), 163.3 (s, C-7), 139.2 (s, C-1"), 128.6 (d, C-3', C-5"),
128.5 (d, C-4"), 126.4 (d, C-2", C-6"), 102.3 (s, C-10), 96.1 (d, C-6), 95.1 (d, C-8), 79.1 (d, C-2),
42.8 (t, C-3)o LA EdE5 SCHRE A X RS AR — 2, 54k &9 1 4 pinocembrin

REW2 hE eIk, FHRE. 757X CH,0,, 7 F &4 288, 'H NMR (500 MHz,
CD,0D): 67.03 (1H, brs, H-2"), 6.86 (2H, m, H-5', H-6"), 5.95 (1H, d, J =2.0 Hz, H-8), 5.94 (1H,
d, J=2.0Hz, H-6), 538 (1H, dd, J=12.7, 3.0 Hz, H-2), 3.13 (1H, dd, J=17.1, 12.7 Hz, H-3a), 2.72
(1H, dd, J=17.1, 3.0 Hz, H-3b) ., "*C NMR (125 Hz, CD,0D): 8 197.7 (s, C-4), 168.6 (s, C-7), 165.5
(s, C-9), 164.8 (s, C-5), 146.9 (d, C-4'), 146.5 (s, C-3"), 131.8 (s, C-1"), 119.3 (d, C-6"), 116.3 (d,
C-5"), 114.7 (d, C-2'), 103.3 (s, C-10), 97.1 (d, C-6), 96.2 (d, C-8), 80.5 (d, C-2), 44.1 (1, C-3),
VL EBE-S SCER B X IR A — 30 itk 5492 R eriodictyol

&3 I EARIREIAR, E THEL, 2138 CH,0,, 20 T4 272, 'H NMR (500 MHz, CD,0D) :
86731 (2H, d, J=8.5Hz, H-2', H-6"), 6.86 (2H, d, J=8.5 Hz, H-3’, H-5'), 5.92 (2H, s, H-6, H-8),
5.32 (1H, dd, J=12.8, 2.9 Hz, H-2), 3.10 (1H, dd, J=17.2, 12.8 Hz, H-3a), 2.71 (1H, dd, J=17.2, 2.9
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Hz, H-3b)., "“C NMR (125 MHz, CD,0D): 8§ 196.7 (s, C-4), 167.1 (s, C=7), 163.9 (s, C-5), 163.4 (s, C—
9), 1573 (s, C-4'), 129.7 (s, C-1"), 127.8 (d, C-2', C-6"), 115.1 (d, C-3’, C-5'), 101.9 (s, C-10),
95.9 (d, C-8), 95.1 (d, C-6), 79.0 (d, C-2), 42.4 (1, C-3). LI a5 kA xf B A —800 i fb &
¥ 3 "M naringenin ,

&M a OB EETHE, 5738 CH,0,, 20 7 304, 'HNMR (500 MHz, CD,0D): 8
6.99 (1H, d, J = 1.7 Hz, H-2'), 6.87 (1H, dd, J=8.1, 1.7 Hz, H-6"), 6.82 (1H, d, J = 8.1 Hz, H-5"),
5.94 (1H, d, J=2.0 Hz, H-8), 5.90 (1H, d, J=2.0 Hz, H-6), 493 (1H, d, J=11.5 Hz, H-2), 4.52 (1H,
d, J =115 Hz, H-3), "C NMR (125 MHz, CD,0D): 6 197.0 (s, C-4), 167.3 (s, C-7), 163.9 (s, C-5),
163.1 (s, C-9), 145.7 (s, C—4'), 1449 (s, C-3'), 128.5 (s, C-1"), 119.5 (d, C-6"), 114.7 (d, C-2"),
114.5 (d, C-5"), 100.4 (s, C-10), 95.9 (d, C-6), 94.9 (d, C-8), 83.7 (d, C-2), 72.3 (d, C-3). LI %
I 55 SCHREE X BREEA— 207, 4k 59 4 24 dihydroquercetin.,

&9 5 LA IRER T HEE, 51308 CH,0,, 2 F1 A 272, 'H NMR (500 MHz, CD,0D) :
87.37 (2H, d, J = 8.5 Hz, H-2', H-6"), 6.86 (2H, d, J = 8.5 Hz, H-3', H-5'), 5.94 (1H, d, J = 2.0 Hz,
H-8), 5.90 (1H, d, J=2.0 Hz, H-6), 5.00 (1H, d, J=11.6 Hz, H-2), 4.56 (1H, d, J=11.6 Hz, H-3)
3C NMR (125 MHz, CD,0D): 8 197.6 (s, C-4), 167.5 (s, C-7), 163.9 (s, C-9), 163.1 (s, C-5), 157.7 (s,
C-4'), 1289 (d, C-2', C-6'), 1279 (s, C-1"), 114.8 (d, C-3', C-5"), 100.4 (s, C-10), 96.0(d, C-6),
95.0 (d, C-8), 83.6 (d, C-2), 72.2 (d, C-3). LA % 5 SCRE X FEEEA—F7 84k &4 5 4 dihydro-
kaempferol o

L&Y 6 MEAKR IETHEL. 4> 7R N CH,0,, 2 T~ 316, 'HNMR (500 MHz, CD,0D): &
7.65 (1H, d, J = 2.1 Hz, H-2"), 7.56 (1H, dd, J = 8.5, 2.2 Hz, H-6"), 6.93 (1H, d, J = 8.5 Hz, H-5"),
6.32 (1H, d, J = 2.0 Hz, H-6), 6.23 (1H, d, J = 2.0 Hz, H-8), 3.85 (3H, s, 3-OCH,) . “C NMR (125
MHz, CD,0D): § 178.6 (s, C-4), 164.6 (s, C-7), 161.7 (s, C-5), 157.0 (s, C-9), 155.6 (s, C-2), 148.6
(s, C-4"), 145.1 (s, C-3'), 138.2 (s, C-3), 121.5 (s, C-1'), 120.9 (d, C-6"), 115.1 (d, C-2"), 115.0 (d,
C-5"), 104.5 (s, C-10), 98.4 (d, C-6), 93.3 (d, C-8), 59.1 (q, 3-OCH,). DL F%ds 5 SChk B s fe LA
— O itk EY6°45,7,3" 4’ —tetrahydroxy—3—methoxyflavone ,

WEY T HE KA, B THEL. 55X CH,0,, 70 #4302, 'HNMR (500 MHz, CD,COCD,): &
7.83 (1H, s, H-2'), 7.70 (1H, d, J=8.2 Hz, H-6"), 7.01 (1H, d, J=8.5 Hz, H-5"), 6.53 (1H, s, H-8),
6.27 (1H, s, H-6) ., "“C NMR (125 MHz, CD,COCD,): § 175.7 (s, C-4), 164.2 (s, C-7), 161.4 (s, C-9),
156.9 (s, C-5), 147.5 (s, C-4"), 146.1 (s, C-2), 145.0 (s, C-3'), 135.8 (s, C-3), 122.8(s, C-1"), 120.6
(d, C-6"), 115.3(d, C-5"), 114.8(d, C-2'), 103.2(s, C-10), 98.3 (d, C-6), 93.6 (d, C-8). UL &5
SCHREIE o BB —3Y ik B4 7 M quercetin,

AW 8 et ik, i FHE. 7+ CH,0,, 7 F 5286, 'H NMR (500 MHz,
CD,0D): 6 7.40 (2H, m, H-2', H-6'), 6.92 (1H, d, J=8.8 Hz, H-5"), 6.55 (1H, s, H-3), 6.45 (1H, d,
J=19Hz, H-8), 6.29 (1H, d, J=2.0 Hz, H-6). "“C NMR (125 MHz, CD,0D): § 182.4 (s, C-4), 164.9
(s, C-2), 163.4 (s, C-7), 162.8 (s, C-5), 158.0 (s, C-9), 148.6 (s, C-4'), 144.8 (s, C-3"), 123.3 (s, C-
1), 1189 (d, C-6'), 1154 (d, C-5'), 112.8 (d, C-2'), 103.9 (s, C-10), 102.5 (d, C-3), 98.8 (d, C-6),
93.6 (d, C-8). VALKl 55 Sk B o iR A —5 k547 8 2 luteolin,,

KEWIO KT EILH AR, B THE. 75+ hC:H,0,, 5T 14290, 'HNMR (500 MHz,
CD,0D): 67.00 (1H, d, J=1.7 Hz, H-2"), 6.82 (1H, dd, J=8.2, 1.7 Hz, H-6"), 6.78 (1H, d, J = 8.1 Hz,
H-5'), 597 (1H, d, J=2.2 Hz, H-6), 594 (1H, d, J = 2.2 Hz, H-8), 4.84 (1H, d, overlap, H-2), 4.20
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(1H, s, H-3), 2.88 (1H, dd, J=16.7, 4.6 Hz, H-4a), 2.75 (1H, dd, J = 16.8, 2.8 Hz, H-4b) ., "“C NMR
(125 MHz, CD,0D): § 156.6 (s, C-7), 156.3 (s, C-5), 156.0 (s, C-9), 144.5 (s, C-4'), 144.4 (s, C-3'),
130.9 (s, C-1"), 118.0 (d, C-5"), 114.5 (d, C-6"), 113.9 (d, C-2'), 98.7 (s, C-10), 95.0 (d, C-6), 94.5
(d, C-8), 78.5 (d, C-2), 66.1 (d, C-3), 27.9 (t, C-4). LI FEdE5 SCREG R I A 2, #ib 5499
"k (=) —epicatechin.

fkEW10 A EEEER A, TR, 47X 8 CH,0,, 4> T 284, 'H NMR (500 MHz,
CD,COCD,): 88.10 (1H, s, H-2), 7.49 (2H, d, J =8.7 Hz, H-2', H-6'), 7.00 (2H, d, J = 8.7 Hz, H-3',
H-5'), 6.36 (1H, d, J=2.1 Hz, H-8), 6.24 (1H, d, J=2.1 Hz, H-6'). "C NMR (125 MHz, CD,COCD,) :
5180.7 (s, C-4), 164.7 (s, C-7), 162.5 (s, C-5), 159.8 (s, C-4"), 158.3 (s, C-9), 153.5 (d, C-2), 129.9
(d, c-2', C-6'), 1232 (s, C-1"), 123.1 (s, C-3), 113.5 (d, C-3", C-5'), 104.9 (s, C-10), 98.8 (d, C-
6),93.4 (d, C-8), 54.4 (q, 4'-0CH,) . VI & 5 SCHRE T REJEA— 30, ik 54 10 4 biochanin A,

A 1 HIRE AR, W TIWE . 7+ 200 CH,,0,, 47 F & 5 300, 'H NMR (500 MHz,
CD,COCD,): 68.04 (1H, s, H-2), 7.35 (2H, d, J = 8.2 Hz, H-2', H-6'), 6.63 (2H, d, J = 8.2 Hz, H-3',
H-5"), 6.63 (2H, d, J=8.2 Hz, H-3", H-5"), 6.52 (1H, s, H-8), 3.85 (3H, s, 6-OCH,), "“C NMR (125
MHz, CD,COCD,): & 182.6 (s, C-4), 158.8 (s, C-4'), 158.8 (s, C-7), 155.1 (s, C-9), 155.0 (d, C-2),
154.6 (s, C-5), 132.8 (s, C-6), 131.4 (d, C-2", C-6"), 1243 (s, C-1'), 123.3 (s, C-3), 116.3 (d, C-3’,
C-5"), 106.7 (s, C-10), 95.0 (d, C-8), 60.9 (q, 6-OCH,) . DL F¥¥55 SCHR B v BRI AR — 30 i fb &
Y1l tectorigenin,

AW 12 HIRE AR, TIWE . 7120 CH,,0,, 47 F & 5 300, 'H NMR (500 MHz,
CD,COCD,): 6 12.77 (1H, s, 5-OH), 8.16 (1H, s, H-2), 7.42 (1H, d, J = 8.3 Hz, H-6'), 6.78 (2H, dt,
J=8.3, 23 Hz, H-3', H-5"), 6.37 (1H, d, J= 1.9 Hz, H-6), 6.35 (1H, d, /= 1.9 Hz, H-8), 3.78 (3H,s,
4’- OCH,, "C NMR (125 MHz, CD,COCD,): 6 182.1 (s, C-4), 165.3 (s, C-7), 162.9 (s, C-4"), 162.7 (s,
C-5), 159.7 (s, C-9), 157 (s, C-2'), 156.9 (d, C-2), 131.8 (d, C-6), 121.9 (s, C-3), 111.9 (s, C-1"),
106.5 (d, C-5), 105.9 (s, C-10), 103.2 (d, C-3"), 100 (d, C-6), 94.5 (d, C-8), 55.5 (q, 4'-OCH,). L\
B S SCHRE R X IR AR — 3 b B 12 R 27,5, T-trihydroxy—4' —metoxyisoflavone .

B W13 R AR T INE . 372 CGH,0,, 4378 4176, 'H NMR (500 MHz, CD,COCD,): &
8.04 (1H, d, J=5.9 Hz, H-2), 6.40 (1H, d, J= 1.8 Hz, H-8), 6.26 (1H, d, J= 1.7 Hz, H-3), 6.21 (1H,
d, J=6.0 Hz, H-6) . "“C NMR (125 MHz, CD,COCD,) § 181.6 (s, C-4), 164.3 (s, C-7), 162.1 (s, C-5),
158.4 (s, C-9), 156.6 (d, C-2), 110.7 (d, C-3), 104.4 (s, C-10), 98.9 (d, C-6), 93.9 (d, C-8), L\ %
it 55 SCHRES I N B A —F0 ik 59 13 2 5, 7-dihydroxychromone .

kW14 Rk K, THE . o F X CGHO,, 4 F &~ 162, 7£'H NMR (500 MHz,
CD,COCD,) : 6 8.00 (1H, d, J=6.0 Hz, H-2), 7.95 (1H, d, J = 8.7 Hz, H-5), 6.97 (1H, dd, J=8.7, 2.2
Hz, H-6), 6.88 (1H, d, J = 2.1 Hz, H-8), 6.16 (1H, d, J = 6.0 Hz, H-3) ., “C NMR (125 MHz,
CD,COCD,): §175.6 (s, C-4), 162.7 (s, C-7), 158.3 (s, C-9), 1553 (d, C-2), 126.9(d, C-5), 117.9 (s,
C-10), 114.8 (d, C-6), 112.2 (d, C-3), 102.5 (d, C-8). LA FH¥a5 SRk B v BRI A —20 Hfb &9
14 °}y 7-hydroxychromone ,

4 &5t

Xtz A il it B LA T T e TS , Ry AR 2 T 14 BRI S . AL s ol
pinocembrin (1) eriodictyol (2) \naringenin (3) .dihydroquercetin (4) .dihydrokaempferol (5).5,7,3'4’~tetra-
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hydroxy—3—-methoxyflavone (6) .quercetin (7) .luteolin (8) . (—)—epicatechin (9) .biochanin A (10) .tectorigenin
(11) .2', 5, 7-trihydroxy—4'-metoxyisoflavone (12) .5, 7—dihydroxychromone (13) . 7-hydroxychromone (14) .
B TALEY) 4 R0, HA 126 B W B AL TR AR T s B A5 3
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