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Abstract—Gleditsia japonica var. koraiensis Naxar(Leguminosae) is commonly

distributed in Korea and has been used as a folk medicine in the treatment of bronchitis,

neoplasm and blennorrhgia in the Orient.

The aqueous acetone extract of the leaves of G. japonmica was subjected to a com-
bination of Sephadex LH-20, Cosmosil 75C;s-OPN, TSK-gel Toyopearl HW 4QF,
Avicel cellulose, and MCI-gel CHP 20P chromatographies with various solvent systems.

Twelve compounds were isolated and confirmed to be vitexin(1),

isovitexin(2),

orientin (8), isoorientin(4), 4-caffeoyl quinic acid(5), 5~caffeoyl quinic acid(6), 3,5-
dicaffeoyl quinic acid(7), 4, 5-dicaffeoyl quinic acid(8), caffeic acid(9), quercetin(10),

isoquercitrin(11)

spectroscopic evidences.

and luteolin-7-O--glucoside(12),

on the basis of chemical and

Keywords—Gleditsia japonica « phenolic compound « C-glycosidic flavonoid » caffeoyl

quinic acid
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72, v/v, lower phase), cellulose F,; plate
(0.1 mm, Merck) [&w)] :2% AcOH (phenolic
compound), #z-butanol-pyridine-water(6:6: 3,

sugar) |8 o]L3dl9x, AZL 1% ethanoly
FeCl; A] 9 (phenolic compound), 10% H,SO, A

¢k (sugar 9@ 7% methylether) @ UV lamp (254
nm) & AR&-3Hg o

FE " 22—F9uT o 18.1kge AAs}
o] Scheme 1] 4] 9} o] 80% <Al acetoneo &
Aol Al 43 WHE FE2PH. FERL A
loll 4] acetone$- AT AL E AL o]
spate] A A g T o9& A A FETre Sep
LH-20 column(9 cmX50cm)e]] Ao H,O-
MeOH-Me,CO% gradient® 434 o8 {34
A Fr. 1~Fr. 5714 2gaige. 2 230 )
&l A= 7z column chromatography & #FE A
21 8le] compound 1~128 t}&] 314 o} (Scheme I).

Compourd 1—3-9 221 (H,0), Mg-HCL: #
Al Zn-HCl: pink; EI-MS m/z: 414 (M*+-H,0),
IR, vKB: em 3230 (OH), 1660(C=0) ; H-NMR
(DMSO-d;+D,0) 8: 4.70(1H, d, J=9.5Hz,
Gle-1), 6.25(H, s, H-6), 6.76(1H, s, H-3),
6.89(2H, d, J=8.0Hz, H-3, H-5"), 8.01(2H,
d, J=8.0Hz, H-2’, H-¢"); “C-NMR(DMSO-
de+D,0) 61 181.9(C-4), 164(C-2), 162.4(C-
7), 160.9(C-4%), 160.6(C-5), 155.8(C-9),
128.5(C-2', 6", 121.8(C-19), 116.6(C-3/, C-
57, 104.2(C-8, 10), 102.5(C-3), 99.1(C-6),
81.8(C-5""), 79.3(C-3"), 74.5(C-1'"", 71.5
(C-2", 69.9(C-4""), 63.1(C-6").

Compound $—3-4 3 474 A (H,0), Cyanidine
test: 534, Pew’s test: £, NH, vapor: %
A, FeCly: 314, mp 220~222°; MS m/z: 432
M), [adi+16°, (c=0.34, EtOH); IR, vi3:
cm™ 3400 (OH), 1645(C=0); UV, Am. (MeOH)
271, 336nm; An.x(NaOMe) 282, 329, 398; Amax
(AICL;+HCI) 260, 280, 302, 344, 3805 Amax
(NaOAc) 282, 303, 385; Amax (NaOAc+H;BOy)
273, 346, 408; H-NMR(DMSO0-d;4-D,0) &:
3.0~4.0(6H, m), 4.70(1H, d, J=10. ¢Hz, Glc-
1), 6.56(1H, s, H-8), 6.77(1H, s, H-3), 6.95
(2H, d, J=8.5Hz, H-%, 5), 7.95(2H, d,

1888



Vol. 25, No. 1, 1994 13
The fresh leaves of Gleditsia japonica (13 kg)
| 80% aq. acctone
extract
coned
filtd
{ {
ppt filtrate
S(H,O-MeOH-acetone)
Fli' 1 Tll" 2 Fi‘ 3 Fll: 4 Fll 5
M-1 M-1 S-1 M-1 S-1
Co-1 T-1
S N i\ §-2
S-1 S-2 S-1 S-1 T-1 Co-1 S-2 i
T-1 Co-1 S-2 T-1 1(40 me)
2(250 mg) 3(90mg) 5(30mg) 4(50mg) l 7(40mg) 8(100 mg)
S-1 Ce-3 t T-1 l Ce-3
8(20 mg) 6(75 mg) 12(50 mg) 16(70 mg)
11(60 mg)
{Column) {Solvent)
S : Sephadex LH-20 1: H,0-MeCH
M : MCI-gel CHP 20P 2. EtOH
Co: Cosmosil 75 C;5-OPN 31 2% AcOH

T : Toyopearl HW 40F
Ce: Cellulose

Scheme I, Isolation

J==8,5Hz, H-2/, ¢); *C-NMR(DMSO-d;+
D,0) &: 163.8(C-2), 102.9(C-3), 181.9(C-4),
156.9(C-5), 108.8(C-6), 163.8(C-7), 94.2(C-
8, 161.3(C-9), 103.5(C-10), 121.2(C-1"),
128.4(C-2"), 116.3(C-3"), 160.6(C-4"), 116.3
(C-5%), 128.4(C-6"), 79.0(C-1""), 73.4(C-2""),
70.7(C-3", 4’), 81.3(C-5'"), 61.6(C-6"").
Compound 3—3}4 33 (H.0), mp 260~263°,
[a]¥ —8.57°(c=0.10, MeOH), Mg-HCl, Zn-
HCI test: A4 ; FAB-MS(positive) m/z: 449
IM+H)*; UV, 2. (MeOH) 255, 267, 293, 346
nm; A (NaOMe) 268, 278, 334, 405; Zumax
(AICLy) 276, 302, 329, 429; Ame.(AlCL+HCI)
265, 276, 296, 357, 384; Amax(NaOAc) 278,
325, 386; Anex (NaOAc-+H;BO;) 264, 2375, 430;
'H-NMR (DMSO-d,+D,0) 8: 4.68(1H, d, J=
9.5Hz, Glec H-1), 6.26(1H, s, H-6), 6.64(1H,
s, H-3), 6.86(1H, d, J=8.5Hz, H-5'), 7.53
(Y, d, J=2, 0Hz, H-2"), 7.48(1H, dd, J=8.4,

of the compounds 1~12

2.0Hz, H-6"); PC-NMR(DMSO-d;+D,0) é:
164.0(C-2), 102.4(C-3), 181.9(C-4), 160.1
(C-5), 97.7(C-6), 162.4(C-7), 104.5(C-8),
160.0(C-9), 104.0(C-10), 122,0(C-1"), 112.9
(C-2), 145.6(C-3"), 149,4(C-4"), 115.6(C~
57, 119,4(C-6"), 73.8(C-1"").

Compound 4— 347 22+ (H,0), mp 230~233°,
Mg-HCl, Zn-HCI test: & A, [a]® +6.82°(c=
0.13, MeOH); EI-MS m/z: 430(M*-H,0);
UV, Amx(MeOH) 242, 255, 271, 349nm; Auax
(NaOMe) 267, 278, 337, 406; Anax(AICls) 278,
302, 332, 429; Amax(AICL+HCI) 265, 279, 296,
361, 3845 Am.x(NaOAc) 276, 323, 393 Amax
(NaOAc+H,BO,) 265, 377, 429; 'H-NMR
(DMS0-ds--D,0) &: 4.58(1H, d, J=9.5Hz,
Gle H-1), 6.49(1H, s, H-8), 6.66(1H, s, H~
3), 6.80(1H, d, J=8.5Hz, H-5), 7.40(1H, d,
=2 0Hz, H-2"), 7.42(1H, dd, J=8.5, 2. 3Hz,
H-6"); *C-NMR (DMSO-d,-+D,0) 4: 163. 3(C-
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2), 103.3(C-3), 181.8(C-4), 156.1(C-5), 108.7
(C-6), 163.6(C-7), 93.5(C-8), 160.6(C-9),
102.7(C-10), 121.3(C-1"), 113.2(C-2%), 145.7
(C-3), 149.6(C-4"), 116.0(C-5"), 118.9(C-
6'), 72.9(C-1").

Compound 1, 2, 3, 42| Wessley-Moser
MeOH:
2N-HCI(1 : 1) &4 o] o] 100°Cel| A 244 7k 3F
FH 72 & cellulose TLC plate(solvent: 15%
AcOH)Z #qldle] 9 EA7 = shv}e] spote
dol, olF EEF co-TLCE AA sl Z7
compound 1o A& compound 2, 244 1<,
compound 3ol A 3= compound 4, 4o} = 3& &
Qldt et

Compound 5—FA18wq (H,0); !H-NMR
(DMSO-ds+D,0) 6: 1.60~2,10(4H, m, H-2,
6), 3.90 (1H, m, H-3), 4.00(1H, m, H-5),
5.32(1H, m, H-4), 6.75(1H, d, J=9, 0Hz, H-
5, 6.88(1H, d, J=16.0Hz, H-8"), 6.99(1H,
dd, J=2.0,9. 0Hz, H-6"), 7. 09(1H, d, J=2. 0Hz,
H-2"), 7.52(1H, d, J=16. 0Hz, H-7") ; BC-NMR
(acetone~dg-+D,0) d: 76.1(C~1), 39.1(C-2),
71.5(C-3), 73.4(C-4), 71.3(C-5), 87.6(C-6),
175.0(C-7), 127.6(C-17), 115.1(C-2"), 146.2
(C-3), 148.6(C-4"), 115.6(C-5"), 122.5(C-
6), 145.7(C-7"), 116.3(C-8"), 167.1(C-9").

Compound §—F-A Hur (1,0); H-NMR
(DMS8O-ds+D;0) &: 1.68~2.10(4H, m, H-2,
6), 5.16(1H, m, H-5), 3.86(1H, m, H-3),
3.55(1H, m, H-4), 6.21(1H, d, J=16. 0Hz, H-
8, 6.75(1H, d, J=9, 0Hz, H-5"), 6.97(1H, dd,
J=2,0,9.0Hz, H-6"), 7.02(1H, d, J=2.(0Hz,
H-2), 7.46(1H, d, J=16.0Hz, H-7"); ¥C-
NMR (acetone-ds+D,0) 8: 72, 9(C-1), 38.7(C-
2), 67.2(C-3), 71.0(C~4), 72.9(C-5), 35.1
(C-6), 176.0(C-7), 125.8(C-1"), 114.6(C-2"),
145.6(C-2"), 148.1(C-4"), 115.1(C-5), 121.2
(C-6"), 144.5(C-7"), 115.9(C-8", 166.1(C-
9",

Compound 7—%4 %2; 'H-NMR (acetone-
de+D:0) 6: 2. 1~2.4(4H, m, H-2,6), 4.05(Q1H,
dd, J=3.0, 9.0Hz, H-4), 5. 32(1H, m, H-5),

rearrangement HI2—A 5 5mgd

[~
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5.40(1H, m, H-3), 6.24(1H, d, J=16. 0Hz, H-
8), 6.28(1H, d, J=16.0Hz, H-8""), 6.85~7. 15
(6H, m, H-2!, 2, 5', 5", 6', 6'"), 7.55(1H,
d, J=16.0Hz, H-7"), 7.58(1H, d, J=16.0Hz,
H-7'"); BC-NMR (DMS0-d;+D,0) 5: 72.6(C-
1), 72.6(C-5), 38.7(C-2), 71.1(C-3), 70.1(C-
4), 34.6(C-6), 174.0(C-7), 125.9, 125.6(C-1’,
1y, 113.9, 114.8(C-2’, 27/), 145.0, 145.6
(C-3%, 3'), 148.3, 148.6(C-4’, 4'), 115.9,
116.1(C-5/, '), 121.7, 121.8(C-6', 6").

Compound 8—!H-NMR (acetone-dg+D,;0) 5:
2.0~2.4(4H, m, H-2, 6), 4.4(1H, m, H-3),
5.05(1H, dd, J=3.5, 9.0Hz, H-4), 5.61(1H, m,
H-5), 6.28(1H, 4, J=16.0Hz, H-8"), 6.30(1H,
d, J=16.0Hz, H-8), 6.80~7.20(6H, m, H-
2, 2, 5, 5", ¢, ¢, 7.55(1H, d, J=16.0
Hz, H-7"), 7.57(1H, d, J=16.0Hz, H-7"");
1BC-NMR (acetone-dg+D,0) 8: 74.5(C-1), 41.3
(C-2), 65.4(C-3), 75.5(C-4), 69.5(C-5), 36.6
(C-6), 178.0(C-7), 122.5, 122.6(C-1', 1,
114.7, 115.0(C-2’, 2'7), 146.0, 146.2(C-3’,
3'7), 148.8, 148.9(C-4’, 4’7, 115.4, 116.1
(C-5', 5, 122.1, 122.2(C-6’, 6'"), 146.9,
146.2(C-7", 7', 115.1, 115.4(C-8,8'"),
166.9, 167.2(C-9/, 9'7).

Compound $—FA 2 A4 4 (H,0), mp 214~
215°; IR, »EPemt 3,400(0H), 1,650(CO0);
'H-NMR (acetone-dg+D,0) &: 6.27(1H, d, J=
16.0Hz, H-2), 6.87(1H, 4, J=8. 0Hz, H-5",
7.05(1H, dd, J=2.0, 8.0Hz, H-¢'), 7.17(1H, 4,
J=2, 0Hz, H-2"), 7.54(1H, d, J=16. 0Hz, H-3).

Compound 10—3 4 £2H,0), mp 311~
313°, FeCls test: @ B4 Mg-HCl, Zn-HCI test:
24, IR JEBrem! 3,350(0H), 1,685(C=0;,
1,615, 1,505 (C=C); 'H-NMR (DMSO-d;+
D.0) &: 6.17(1H, d, J=2. 0Hz, H-6), 6.39(1H,
d, J=2.0Hz, H-8), 6.87(1H, d, J=8.0Hz, H-
5), 7.53(1H, dd, J=2.0, 8.0Hz, H-6"), 7.66
(1H, 4, J=2.0Hz, H-2"), 12.46(1H, 5, C;-OH);
BC-NMR(DMSO-d;+D,0) &: 146. 9(C-2), 135.8
(C-3), 175.9(C-4), 160.8(C-5), 98.3(C-6),
164.0(C-7), 93.5(C-8), 156.2(C-9), 103.1(C~
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10), 122.1(C-17), 115.2(C-27), 145.1(C-3"),
147.7(C-4"), 115.7(C-5"), 120.1(C-6").
Compound 11—3-4 21 (H,0), 1% ethanolic
FeCly: &4, Mg-HCl, Zn-HCl test: 4, mp
231~233°, [alf® —10.5°(c=0.3, MeOH); IR,
vEBr em=! 3, 300(0H), 1,650(C=0); UV, max
(MeOH) 256, 358 nm; Am.x(NaOMe) 272, 327,
402; Amax(AICly) 272, 4225 Amar (AICI;+HCD)
266, 399; Amax (NaOAc+HBO;) 262, 378; 'H-
NMR (acetone-dg+D,0) 41 5,251, d, J=8.0
Hz, H-1"), 6.35(1H, d, J=2. 0Hz, H-6), 6.60
(1H, d, J==2. 0Hz, H-8), 7. 00(1H, d, J=8. 0Hz,
H-5), 7.70Q1H, dd, J=2.0, 8.0Hz, H-p",
8.23(1H, d, J=2.0Hz, H-2"), 12.44(1H, s, 5~
OH); *C-NMR (acetone-dg+D,0) 6: 157.5(C-
2), 134.7(C-3), 178.3(C~4), 161.4(C-5), 99.2
(C-6), 164.7(C-7), 94.3(C-8), 157.1(C-9),
104, 5(C-10), 121.9(C-1"), 115.2(C-2"), 144.6

(C-3", 148.6(C-4"), 117.2(C-5"), .122.0(C-
6"), 104.7, 75.8, 73.8, 72.1, 68.5, 60.5
(sugar).

Compound 112] 4t J}4=E35—A 2 30mgd
5% H,SO4 &-o Fo 90°Cell A 547 F§3
zZhatd A hd ek & wlbgdS BaCO;2 %33

- AEEE g A9EY AATZ dojA o
8-S ethylacetate® 339}, Ethylacetate 3
i Al querceting, & 33 o] A= p-glucoses E
T FA TLCE A Ao Falstgr),
Compound 12—mp 242~243°, FeCly: =] 24,
Mg-HCl, Zn-HCl: A& UV, 2,.,(MeOH)
255, 267, 348; Am.x(NaOMe) 263, 300, 394;
Amax (AICly) 274, 298, 329, 432; Amax(AICI+
HCD 273, 294, 358, 387; Amx(NaGAc) 259,
266, 365, 4055 Amax(NaOAc+H;BO;) 259, 372;
H-NMR (DMSO-d¢-+D,0) 6: 5. 1(1H, d, J=9.0
Hz, Glec H-1), 6. 42(1H, d, J=2. 0Hz, H-6). 6.75
(1H, s, H-2), 6.77(1Y, d, J=2, oHz, H-8), 6.92
(1H, d, J=8. 0Hz, H~5"), 7.42(1H, dd, J=2.0,
8.0Hz, H-6"), 7.49(1H, d, J=2.0Hz, H-2").
Compound 122} 7488~ 8 100mgS
conc. HClo]] o] 3871 7} 3 A A 5] aglycone
¥ MeOHz AAAge] F94974 (124) (mp

9, ok

2,

15

325°, luteolin, 58.3mg)-& <rh. 12A: 'H-
NMR(CCL+D;0)8: 7.50(1H, d, J=2.0Hz, H-
2, 7.42(1H, dd, J=8.0, 2.0Hz, H-6'), 6.85
(1H, d, J=8.0Hz, H-5), 6.21(1H, d, J=2.0
Hz, H-6), 6.60(1H, d, J=2.0Hz, H-8), 6.30
(1H, s, H-3).

b T B

Compound 1 ¥ 2% ARtz Mg-HC,
Zn-HCI testo] &A1& b gz, IR spectrum
o 4] hydroxyl7] &} carbonylr]e] o8t F+&
g gth. 'H-NMRoj| A = spectrum-2 aromatic
fieldof 4] 7zt o-couplingdfz 9= 2HESY
doubleto] T4 25 ¢) =z aliphatic fieldol] A
= 3709 hexosed] -] ol proton signalo]
ek, BC-NMR(Table D)o} = 90~165 ppm
Akolel 1271¢] sp? carbon signalo] #AEHE 9,
182 ppmol] ketoned] carbon signalo] =] o] o]
5 33352 apigening & o 2 &% flavonoid
4L & 4 glrh. Ed, 74.3(comp. 1) H 79.0
(comp. 2) ppmo} 4] glucose®] anomeric carbon
Table I. *C-NMR spectral data of compounds 1,2,

3,4, apigenin and luteolin(s values in
DMSO-ds+D,0)

4 Luteolin

C 1 2 Apigenin 3

2 164.0 163.8 164.2 164.0 163.6 164.5
3 102.5 1029 103.1 102.4 103.3 103.3
4 181.9 181.9 182.0 181.9 181.8 182.2
5 160.6 156.9 161.5 160.1 156.1 162.1
6 99.1 108.8 99.1 97.7 108.7 99.2
7 162.4 163.8 163.9 162.4 163.6 164.7
8 1042 94.2 044 1045 035 942
9 155.8 161.3 157.7 160.0 160.6 157.9
10 104.2 103.5 104.1 104.0 102.7 104.2
I/ 1218 1212 121.6 1220 12L.3 122.1
20 1285 128.4 128.6 113.0 113.2 112.8
3 116.6 1163 116.3 145.6 1457 146.2
4 160.9 160.6 161.2 149.4 149.6 150.2
5 116.6 116.3 116.3 1166 116.0 116.4
6 1285 128.4 1286 119.4 118.9 119.3
1 743

79.0 73.8 72.9
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lucose =N __OH OH
HO oA | Ho\r%«’&! A
5 MeOH:2N-HCI{1:1 .
(e ad) .. Glucose” v
OH O OH O
1 / 2

signalo] #A=o}, o] &2 C-glucosides & 3 signalo] AF s e}, o] E-& luteoling C-glycoside
3 EE ¢ o Urt Glucosed] AgAAE & 9¢ &ske}. Glucosed] A F A& Folar] o
k] $8ked glucosert A= olglx] Lo &lo] gening] luteolinz} PC-NMR-E ] wa] e

apigenin® B¥C-NMR-& u]swa] 2w compound 1
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9} doublets} 7, 02 ppmef| 4] m-coupling &3 ¢}
= 1HY-9] doublet, 6. 97 ppmol 4} -, m—coupling
352 9L+ double doublet, 6,21 = 7.46 ppmd]|
Al trans couplingdlz ¢)& z}7 1HE Q] olefinic
proton signalo] FFsje] AU G4 14
caffeoyl’] 7} &£ #& & + Uskeh =g, F
compoundg A7}458 A caffeic acid®} quinic
acidZ 44} we}Al, compound 5, 6-& mon-
ocaffeoyl quinic acidz2 &R s}, Caffeoylr] &

17

Ag o] Bk = H-NMR spectrums] 1]
A aliphatic fielde] A compound 53 5. 32 ppmel]
A A% shift 3F3. ¢l multiplete] quinic acid
9] H-4e] 7%=z, compound 694 5.16
ppmel] A A shift 3}3 ¢l & multiplet} quinic
acid®] H-50] F<&Hol wreb A7 o] &4 $1A
2 AAs4 s, Compound 6o glelAl caffeoyl
712 AR S A 91etr] 95t decoupled
IH-NMR spectrum& =33ttt  Decoupled

,\}f
A '

i

T
Ln

4 Y
h I

Fig. 1. Dccoupled 'H-NMR spectra of compound 6
a) Irr. at 6 2.10(H-6) b) Irr. at 6 1.82(H-2)
¢) Irr. at & 3.55(H-4) d) Irr. at & 3.86(H-3)
e) Irr, at & 5. 16(H-5) f) Non-decoupled
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"H-NMR spectrum (Fig.1) o}l A 3. 55 ppme] signal
& irradiation | A& #, 5.16 2 3. 86 ppme]
signale] ¥ 3}l 2 3 55 ppme} multiplet-& H-4
9] signalgl ¢ FQldte], H-5, H-3%¢ 31}
caffeoyl| 7 2 g o] Qetm ARG, 27
+}, 3-caffeoyl quinic acid(chlorogenic acid) ¥
5 compound 6-& co-TLC9 BC-NMR data
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2 quinic acid9] 59¢] caffeoyl”]7} Aj= A
1% T 4 g
compound 5% quinic acide] 49]e] caffeoyls] 7}
A g 4-caffeoyl quinic acid®, compound §&
quinic acid®] 54} o] caffeoyl”] 7} 2 5l 5-caffeoyl
quinic aicd2 2 A gtz ¥ E5] co-TLC g *H-,
HC-NMRE w)mse] 374355,

Compound 7, 8& FA Btz FeCl, testo]
A% v s, H-NMR spectrumeo] o) & -
Abete] Fzol A 48 & 9l irk. = aromatic
fieldo] 7} 28A¢] caffeoyl groupel] »)elslE
" Table II. *C-NMR spectral data of gquinic

acid moiety of chlorogenic acid(C.

A), compounds 5, 6,7 and 8(5 value,
acetone~ds+D,0)

Cc C.A 5 6 7 8

1 73.7 76.1 72.9 72.6 74.5
2 37.1 39.1 38.7 38.7 41.3
3 71.2 71.5 67.2 711 65. 4
4 70.6 73. 4 710 70.1 75.5
5 68. 4 71.3 72.9 72.6 69. 5
6 36.1 37.6 35.1 34.6 36.6
7 175.0

176.0 174.0

J///\Tcuxcri—cooxﬁ
Y

OH 9

178.0

HOC

)4} Askg Fye
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AP Aq signalo] 3= 5, 6,75 ppmof] H-36]
714138l singleto] A= 9 on], 6,92 ppmolA
o-couplings} 3 gl &= doublet, 7,42 ppmof A o-,
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AFAAE #eldbr] 3ke] UV spectrum F3%
A, NaOAcE 4 7}3}o] = band 11¢] bathochromic
shift7} dojvyA]l gko} free 7-OHA 7} gl A -2
oF < 9193, AICL/HCl d7}4 band Ia, Ib,
1la, IIb7} v}eb} free 5-OHA 7} &4 38 43k
o5, NaOAc/H,;BO, # 7}4 bathochromic shift
9} AlCl/HCL 714 ¥} AlCl; R 744 batho-
chromic shift7} o]} oz B ringd free
dihydroxyl groupo] ZA%The AL & & YA
. ol 49 AsE FPsle] compound 12%
luteolin-7-O-glucoside®® & $A stz EE 3} co-
TLC 9 'H-NMRg w|mstel 54 shsieh.

anomeric protonsj

2 B

S APANE A DT $H 02 FAHFY
¢} phenolic compounde] =3 d+F AASE
o}, A 2.8 80% acetoneo @ =&3td AL F
252 7% column chromatographyE A&}
o} 12%¢] phenolic compound& =hel &t o). ¢}
E FgEe H- g 13C-NMR, UV, IR %¢
spectrum data®] 3] 4, Faule, TEFHL 9=
AY S99 Al 23)e] vitexin(l), isovitexin
(2), orientin(3), isoorientin{4), 4-caffeoyl
quinic acid(5), 5-caffeoyl quinic acid(g), 3,5-
dicaffeoyl quinic acid(7), 4, 5-dicaffeoyl quinic
acid(8), caffeic acid(9), quercetin(10), isoque-
reitrin(11) 2@ luteclin-7-O-glucoside (12) & &
A on, FAEL vitexin(l) o] k. Fdut
F9 flavonoid= C-glycosides} 23, caffeoyl
quinic acids] z4e] vrekat Aol HAoloh
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