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Abstract: Four flavonol glycosides and three flavonols were isolated from the pericarp of Sophora japonica L. and elucidated by
chemical and spectral method as kaempferol 3-O-B-rutinoside ( 1 ), rutin (11), kaempferol 3-0-3-D-glucoside ([l ), quercetin
3-0--D-glucoside (IV), kaempferol ( V'), quercetin (V) , isorhamnetin (VI ). Among them, compounds [ , IV and VI are

reported in this species for the first time.
X@IA: M TR R, NWEM; AR

Key words: Sophora japonica L. ; Leguminosae; pericarp; flavonols; flavonol glycosides

hES#ES: 24 TEARIRE: A

#( Sophora japonica L.) X 4 G4, E1#l. HLA hHLE R
S G AL R E A HGED Y . EEE RO
i 3R B AT P2 AR IE , NP 4 I 188 3 S R A 4 4
EWET LRSS, BUREMFE T ERE TS, Hhdka
1 IVAVEEE KR A w2, AR R
FFI B 5 2L

1 XBHL

1.1 #H EE 5

560 % B TP AR AR E A, Y &
B CEEREE LS E. HANEH X4 NHERE
o S E OB RS RIE); 440 %W 2 A Nicolet
Lmpact 410 B £0 5p Y6 ; R ILIR 1 Al Bruker ACF-400 % £
3t 4% {%; ESI-MS @ £ i A1 HP1100 Y /& i {X (LC/MSD
System, ESI Mode) . Sephadex LH-20 % Pharmacia /2 7 ™= & #F
O4% HEENAEENERS AT SEELTT £,
Ho A il — M A et
1.2 #5548

BT R EL 7.8 ke, MR0E, & Tolk £ B [H] iR LG B
B MK A A O E T R, BUE T B A B
1R EFT 20 £ R A9 BB (200 ~ 300 mesh, [II)H kA
EU-FEEERE FBRADEHREREZN, A
Sephadex LH-20 #E4i4L , 8L G811 (25 mg) 11 (45 mg). Il
(72 mg) IV (26 mg).V (120 mg) VI (48 mg) VI (30 mg).
1.3 ZMER

Lol HEEBE,mp 170~ 1727C, hER-88 L
W o, v O U 0T L €5, Molish LI 2 1. B HIERR
K, it HPTLC £ 5 & W3R, il i PC $EH D-W
BB LB UV Y (om): 266, 348; 1R Wi (em™'):

XEHRS: 1004-0978(2001)02-0059-02

3416, 1660, 1489, 1360, 1289, 1180, 1067, 1012, 970, 837;
ESIMS (m/z):593(M-H) . ' HNMR(400 MHz, DMSO-d; )
3. 12.58(1H, s, 5-OH), 10.89(1H, s, 7-OH), 10.16(1H, s,
4'-0H), 7.99(2H, d, ] = 8.8 Hz, 2'-H and 6'-H), 6.88(2H,
d, J=8.8 Hz, 3'-H and 5'-H), 6.42(1H, d, J=1.9 Hz, 8-
H), 6.21(1H, d, J=1.9 Hz, 6-H), 5.31(1H, d, J=7.3 Hz,
1"-H), 4.37(1H, brs, 1"-H), 3.05~3.70 (m, other sugar
protons), 0.98(3H, d, J=6.1 Hz, 6"-H); " CNMR i ¥ i
W 1. BALSE FRAOEEEE S ok [4]306E — B B E S
1L 28 ) 3-0-B-2 7 ¥ H (kaempferol-3-0-B-rutinoside) -

W44l HREAEE, mp 167~ 168°C , b ER- 88 [
B AR NS A, Mdlish R EMHtE. 28
KA, =Yt HPTLC @AM R i PC 846 D-W
HEM LR UV Y (nm). 258, 357;IR v (em™'):
3422, 1658, 1602, 1502, 1362, 1296, 1062, 1018, 810, 805;
ESI-MS(m/z): 609 (M-H) ™ .' HNMR (400 MHz, DMSO-d;) &:
12.60(1H, s, 5-0H), 10.82(1H, s, 7-OH), 9.65(1H, s, 3'-
OH), 9.15(1H, s, 4-0H), 7.56(1H, d, J=2.0Hz, 2'-
H), 7.55(1H, dd, J=2.0 and 9.0 Hz, 6'-H), 6.85(1H, d, )
=9.0 Hz, 5'-H), 6.39(1H, d, J=1.9Hz, 8-H), 6.20(1H, d,
J=1.9 Hz, 6-H), 5.35(1H, d, J=7.3 Hz, 1"-H), 4.40(1H,
brs, 1””-H), 3.06~ 3.73(m, other sugar protons), 1.00(3H, d,
J=6.2 Hz, 6"-H); “CNMR i¥¥i8 L& 1. BAEERSN
TR 5 SOk [ 4] — B0 B E ST (rutin) o

el EEkER,mp 169~ 170°C, hER-BEM I
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{EEMf: BETE(970-), 8, WHBd A 8L, EFENFRAR™
PSR ATIR S .
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FB T fo,, W B B I A 5 B4k f, Molish iR 5 fHE. 8K
i, P4l HPTIC S EA (L, #d PCEES D-HE
B UV S (nm). 266, 350; 1R o (em™'): 3433, 1658,
1602, 1499, 1365, 1266, 1179, 1068, 1018, 990, 845; ESI-MS
(m/z) ;447(M-H) . 'HNMR(400 MHz, DMSO-d,) d: 12.62
(1H, s, 5-OH), 10.86(1H, s, 7-OH), 10.17(1H, s, 4-0H),
8.04(2H, d, J=8.8 Hz, 2'-H and 6’-H), 6.89(2H, d, J=
8.8 Hz, 3'-H and 5'-H), 6.45(1H, d, J=1.9Hz, 8-H), 6.22
(IH, d, J=1.9 Hz, 6-H), 5.46(1H, d, J=7.3 Hz, 1"-H),
3.07 ~ 3.58(m, other sugar protons); " CNMR %3 L& 1.
BALAE R 5 6T R 5 SOk [4]— 20, BOshE 2 1L ZE B 3-0-5-
D-%0 %58 ¥ ( kacmpferol-3-0-8-D-glucoside)

eV PBEEKE, mp 159 ~ 160°C, $E8L-5E8) S T
AL, VEE BRI AL B 5, Molish 2R 2 fHEE. 28K
R, =Yl HPTIC S e AW K, il PCEESR DA
B0V A (nm): 257, 358; IR ob (em™'): 3396, 1656,
1503, 1360, 1199, 1062, 1012, 930, 805; ESI-MS(m/z) :463( M-
H)" . 'HNMR(400 MHz, DMSO-d;) &: 12.60(1H, s, 5-
OH), 10.80(1H, s, 7-OH), 9.65(1H, s, 3'-OH), 9.14(1H,
s, 4-0H), 7.61(1H, d, J=2.2Hz, 2'-H), 7.58(1H, dd, J=
2.2 and 9.0 Hz, 6'-H), 6.86(1H, d, ]=9.0 Hz, 5'-H), 6.40
(1H, d, J=1.8 Hz, 8-H), 6.21(1H, d, J=1.8 Hz, 6-H),
5.48(1H, d, J=17.4Hz, 1"-H), 3.09 ~ 3.63(m, other sugar
protons); " CNMR ¥ L& 1. 530k [4]% BB E i
B 3-0-3-D-Hj % 8 H ( quercetin-3-0-3-D-glucoside) o

eV HERE,mp>300C, BE TP . AE, £
365 nm EAPE T BB 456, ARG H M, -2k R
NS P, FeCl iz i 5 . ' HNMR(400 MHz, DMSO-d, )
8: 12.48(1H, s, 5-0H), 10,78(1H, s, 7-OH), 10.11(1H, s,
4'-0H), 9.39(1H, s, 3-OH), 8.04(2H, d, ]=8.9Hz, 2’-H
and 6'-H), 6.91(2H, d, J=8.9Hz, 3'-H and 5'-H), 6.44(1H,
d, J=1.9Hz, 8-H), 6.19(1H, d, J=1.9Hz, 6-H) . F{k¥: i
F0 B 5 SRR S TARFF , i % 5 9 111 3% B (kaempferol ) .

febdh VT HEHA, mp>300°C, BT HR FHM, &
365 nm # AT B8 A%, AEFIOE NS, -0 R
I 5 PRk FeCly R R 2 FHYE. ' HNMR(400MHz, DMSO-d,)
3; 12.48(1H, s, 5-0H), 10.78(1H, s, 7-OH), 9.58(1H, s,
3'-0H), 9.37(1H, s, 3-0H), 9.32(1H, s, 4-0OH), 7.67(1H,
d, J=2.0Hz, 2'-H), 7.54(1H, dd, J=2.0 and 8.6 Hz, 6'-
H), 6.88(1H, d, J=8.6 Hz, 5'-H), 6.41(1H, d, J=1.9 Hz,
8-H), 6.19(1H, d, J=1.9 Hz, 6-H); B {kHE A8 ¥ 48
5 30HR[ 5 JHFF , 80 € R B R (quercetin)

bVl HEME, mp>300°C, 55 T H AL FIM, 76
365 nm MK T B3 @I, EME K6, i8-8k R
R 5 FHE , FeCl, J2 M 2 B4, ' HNMR(400MHz, DMSO-d;)

3: 12.46(1H, s, 5-0H), 10.76(1H, s, 7-0H), 9.73(1H, s,
4'-0H), 9.43(1H, s, 3-OH), 7.75(1H, d, J=2.2Hz, 2'-H),
7.70(1H, dd, J=2.2 and 8.5 Hz, 6'-H), 6.93(1H, d, J=8.5
Hz, 5'-H), 6.48(1H, d, J=1.9 Hz, 8-H), 6.19(IH, d, J=
1.9 Hz, 6-H), 3.84(3H, s, 3'-OMe); B 1k 5t Fl 3¢ MO8
55 3CHRS T, S04 5 Dy 5 2= % (isorhamnetin) -

F1 KEWI ~ VHOBGEEIE (100 MHz, DMSO-dg )
Table 1 “CNMR data of compounds [ - IV (100 MHz, DMSO-d;)

No. 1 Il ] I\
2 157.05 156.80 156.37 156.56
3 133.42 133.50 133.25 133.71
4 177.59 177.57 177.46 177.60
5 161.40 161.42 161.21 161.33
6 98.92 98.86 98.62 98.81
7 164.31 164.25 164.00 164.20
8 93.95 93.78 93.65 93.58
9 156.69 156.61 156.25 156.51
10 104.19 104,17 104.01 104.19
1 121.09 121.79 120.91 121.64
2 131.09 115.42 130.85 115.31
3 115.29 144.94 115.04 144,84
4! 160.09 148.60 159.85 148.48
5! 115.29 116.46 115.04 116.49
6' 131.09 121.37 130.85 121.38
 d 101.52 101.37 100.87 101.37
. 74.38 74.26 74.09 74.26
3 76.55 76.63 76.33 76.78
4" 70.12 70.19 69.87 70.29
51 75.94 76.10 77.43 77.49
6" 67.09 67.19 60.72 60.78
I 100.97 100.94

o 70.55 70.56

30 70.79 70.75

4™ 72.01 72.03

< i 68.45 68.43

6" 17.93 17.93
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