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2-H(8 4.10) CG1(8100.7) , 8
CG1(56106.0) , 1 -3-0p D (1-2)-a L-
2 . 8 [ isorhamnetim3- O-g- D-glucosyl (1-2)-a L-rham-
-3 0p D (1-2)-a L- noside ] .

[5]

5> 5>

Tab1 "“CNMR and 'HNMR assignments and ' H '* C long range correlation of
8 by HMBC and HMQC in DMSO d;

No . B3¢ 'H Crosspeaks in HMBC spectrum
Aglycone 2 156 .6
3 133.2
4 177 .4
5 161 .2
6 98.7  6.21(d,2.0) 93.7(8) ,104.0(10) ,161 .2(5) ,164.1(7)
7 164 .1
8 93.7  6.44(d,2.0) 98 .7(6) ,104.0(10) ,156.4(9) ,164.1(7)
9 156 .4
10 104.0
1V 120.9
2 113 .6 7.85(d,2.3) 120.9(17) ,122.3(6") ,146.9(4") ,149 .4(3") ,156 .6(2)
3 149 .4
4 146 .9
5’ 115.1 6.88(d,9.0) 120.9(17) ,122.3(6") ,146.9(4") ,149 .4(3)
6 122.3 7.52(dd,9.0,2.3) 113.6(2°) ,115.1(5) ,120.9(1") ,146.9(4") ,156 .6(2)
3'-OMe 55.7 3 .84(s) 149 .4(3")
5- OH 12.57(s) 98 .7(6) ,104.0(10) ,161 .2(5)
7- OH 10 .82(s) 93.7(8) ,98.7(6) ,164.1(7)
4-0OH 9.74(s) 115.1(5) ,146.9(4) ,149 .4(3)
Rha mnose 1 100 .7 5.64(d,2.0) 71 .0( tha-5) ,81 .7( tha-2) ,133.2(3)
2 81.7  4.10(br d,3.0) 70.2(rhar3) ,100.7( tha 1) ,106 .0( glc1)
3 702 3.56(dd.,9.4.3.1) 72 3(rha4)
4 72.3 3.16( m) 70 .2( rha3)
5 71.0  3.30(m) 72 .3( rha4)
6 17.7  0.98(3H,d,6.0) 71 .0( rtha5) ,72 .3( rha4)
Glucose 1 106.0  4.38(d,7.1) 74 .2(gle2) ,81 .7( rha2)
2 74.2  3.10(m) 106 .0(gle1)
3 76 .8 3.16( m) 74 .2(glc2)
4 69.4  3.15(m) 76 .6( glc5) ,76 .8(gle3)
5 76.6  3.00( m) 69 .4(glc4) ,106 .0(gle1)
6 60.7  3.46(br d) 69 .4(glc4) ,76 .6(gle5) ,106.0(gle1)

10 kg, , 95% EtOH 30 L

3, , ,
X4 : 1.0 kg , , .
;IR Impact-410( Nicolet) , EtOAc MeOH 3500 mL ,EtOAc
Me OH ; VG Quattro ( ESI- ,CHCl; —Me OH(9.5:0.5 ~
MS) . '"H, "CNMR  Brucker ACF-300,400  5:5) , .
, TMS, DMSO , 1(200 mg) ,2(300 mg) ,3(1.10 g) ,
ds ; . 4(520 mg) ,5(50 mg) ,6(20 mg) ,7(40 mg)  8(15
1997 11 ) mg) .
2

1 1 ,mp 159 ~160 T, -
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, . IR( KBr)
cm™': 3395 ,1656,1503,1360,1199,1062,1013,
931 ,804. UVAYEO" nm: 257(4.25),358(4.10) .
ESFMS m/z: 463[ M- H]" . "HNMR( DMSO d¢)
§:12.60 (5 OH), 10.80(7-OH) , 9.65(3-OH) ,
9.14(4-0H), 7.61(d,J=2.2,2-H), 7.58(dd,] =
2.2,9.0,6-H), 6.86(d,]=9.0,5-H), 6.41(d,]J
=2.0,8-H), 6.21(d,] =2.0,6-H) , 5.47(d,] =
7.4,1”-H) , 3.10 ~ 3.60 ( m, sugar protons) .
B CNMR 2. .

[4] , -3- O0p D
(quercetim3- O-g- D-glucoside) .

Tab 2 13CNMRdataofcompourxk1~7 in DMSO d;
No. 1 2 3 4 5 6 7
2 156.5 156.3 156.8 157.1 157.2 156.6 156.8
3 133.7 133.2 133.5 133.4 133.3 133.3 133.2
4 177.6 177.5 177.6 177.6 177.7 177.4 177 .4
5 161.3 161.2 161.4 161.4 161.0 161.2 161 .2
6 98.8 98.6 98.9 98.9 99.0 98.7 98.7
7 164.2 164.0 164.2 1643 164.4 164.0 164.1
8 93.6 93.7 93.8 939 941 93.6 93.7
9 156.5 156.2 156.6 156.7 156.8 156.4 156.5
10 104.2 104.0 104.2 104.2 104.3 104.0 104.1
1" 121.6 120.9 121.8 121.1 121.4 121.6 120.9
2 115.3 130.9 115.4 131.1 113.5 115.2 130.9
3 1448 115.0 1449 1153 149.7 144.7 115.1
4 1485 159.0 148.6 160.1 147.2 148.4 159.9
5 116.5 115.0 116.5 1153 115.4 116.5 115.1
6 121.4 1309 121.4 131.1 122.6 121.2 130.9
3'- OMe 56 .0

1" 101.4 100.9 101.4 101.5 101.5 100.7 100.7
2 743 741 743 744 746 81.7 81.8
3 76.8 763 76.6 76.6 76.7 70.2 70.1
4 703 69.8 70.2 70.1 70.4 722 72.2
5" 775 774 761 759 762 71.0 71.0
6" 60.8 60.7 67.2 67.1 672 17.7 17.7
1" 100.9 101.0 101.1 105.9 106.0
2" 706 70.5 70.6 74.1 74.1
3" 707 70.8 709 769 76.8
4" 720 72.0 721 69.4 69.4
5 68.4 68.4 68.6 76.6 76.6
6" 179 179 18.0 60.8 60.8

2 ,mp 169 ~170 C, -

5 . IR

(KBr) cm™': 3433 ,1658,1602,1499 ,1364,1266,
1180,1068, 1018, 990, 846. UVAEY nm: 266
(4.30),350(4.17) . ESFMS m/z: 447 M- H] .
"HNMR( DMSO-dg) 8:12.62(5 OH), 10.86( 7
OH) , 10.17(4-OH) , 8.04(d,J=8.8,2 ,6-H),
6.89(d,J=8.8,3 ,5-H), 6.45(d,J=1.6,8H) ,
6.22(d,J=1.6,6-H),5.46(d,J=7.3,1"-H), 3.07
~3.58( m ,sugar protons) . B CNMR 2.

[4]

-3- Op D

O-g D-glucoside) .
3 ,mp 167 ~168°C, -
, . IR
(KBr) cm™': 3422,1658,1602,1502,1362,1296,
1062,1018,810,804. UVAEOT nm:258(4.27),
357(4.11) . ESFMS m/z: 609 M- H]" . 'HNMR
(DMSOdg) §:12.60(5- OH) , 10.82(7- OH) , 9.65
(3-0H), 9.15(4-0H), 7.56(d,J =2.0,2-H) ,
7.55(dd,J=2.0,9.0,6-H), 6.85(d,J=9.0,5-
H) , 6.39(d,J=1.9,8H), 6.20(d,J=1.9,6-H),
5.35(d,J=7.3,1"-H), 4.40(d,J =1.3,1"™H),
3.06 ~3.73( m, sugar protons) , 0.999(3H,d,J =

6.2 ,6"™H) . *CNMR 2.
[4]

( kae mpferol-3-

( rutin) .
4 ,mp 171 ~173°C, -

, . IR( KBr)
cm™ ' 3416,1660,1489,1360,1288,1180,1068,
1012,970,836. UVAECY nm: 266 (4.33), 348
(4.14) . ESI-MS m/z: 593[ M- H] . '"HNMR
(DMSOdg) 6:12.57(5- OH) , 10.89(7-OH) , 10.16
(4-0H),7.99(d,] =8.8,2 ,6-H), 6.88(d,] =
8.8,3 5-H),6.42(d,J=1.9,8H), 6.21(d,] =
1.9,6:H),5.31(d,J=7.3,1"-H) , 4.37(d,J=1.2,
1" H) , 3.05 ~3.70( m,sugar protons) , 0.979(3H,

d,J=6.1,6"H) . *CNMR 2.
[4]
-3- 0 D ( kae mpferol-3- O-p
Dr rutinoside) .
5 ,mp 168 ~169C, -

, . IR( KBr)
cem™ ' 3420,1659,1602,1503,1361 ,1290,1064,
1015,820 . UVAYO" nm: 253(4.25), 358(4.03) .
ESIFMS m/z: 623[ M- H]" . "HNMR( DMSO dy)
§:12.59(5-OH), 10.89(7-OH), 9.83(4-0H),
7.86(d,J=1.8,2-H), 7.51(dd,J=1.8,8.4,6-
H) , 6.90(d,J=8.4,5-H), 6.44(d,J=1.9 8 H),
6.21(d,J=1.9.,6-H),5.44(d,J=7.1,1"-H) , 4. 41
(d,J=1.4,1"H),3.83(3-0Me),3.05~3.78(m,
sugar protons) , 0.982 (3H,d,J =6.1,6"™H).
P CNMR 2.
(3] , -3 O
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g D (isorhamnetimr3- O-p D-rutinoside) .
6 ,mp 168 ~169C, -
, . IR( KBr)

cm': 3422,1658,1602,1500,1360,1296,1061 ,
1020,810. UVAYO" nm: 257 (4.26), 262 (sh,
4.00) ,302(sh,3.35),350(4.09). ESFMS m/z:
609 M- H]" . '"HNMR(DMSOdg) 6:12.60 (5
OH) , 10.80(7- OH) , 9.64(3'-OH) , 9.15(4- OH) ,
7.55(d,J=1.6,2-H), 7.54(dd,J =1.6,9.1,6 -
H) , 6.84(d,J=9.1,5-H), 6.39(d,J=1.1.,8H),
6.20(d,J=1.1,6-H),5.53(d,J=2.0,1"-H) , 4.38
(d,J=7.0,1"H), 4.24(m,2-H), 3.07 ~ 3.83
(m,sugar protons) , 0.994(3H,d,J =6.1,6-H) .
CNMR 2.

(6] , -3- O0p D
(1-2)-o L- [ quercetim3- O-g- D
glucosyl(1-2)-a L-rhamnoside ] .
7 ,mp 170 ~172°C, -
, . IR( KBr)

cm™': 3415 ,1660,1488 ,1360,1287,1180,1069,
1010,971 ,835. UV AV nm: 267(4.29) ,298(sh,
3.20) ,346(4.17) . ESFMS m/z: 593[ M- H] .
"HNMR( DMSO ds) 8:12.56(5 OH), 10.82( 7
OH), 10.10(4-0OH), 7.99(d,J=7.0,2 ,6-H),
6.88(d,J=7.0,3 ,5-H), 6.42(d,J=2.0,8H),
6.21(d,J=2.0,6cH),5.64(d,J=1.3,1"-H), 4.38
(d,J=7.3,1"H), 4.25(m,2-H), 3.08 ~3.76
(m ,sugar protons) , 0.987(3H,d,J =6.2,6-H) .
BCNMR 2.

L6l , -3- O0p D

(1-2)-o L- [ kae mpferol-3- O-g- D
glucosyl(1-2)-a- L-rhamnoside ] .

8 ,mp 170 ~172°7C, -

> . ESIF MS

m/z:623[ M- H]" . %: C53.84,

H5.17; %: C 53.85, H 5.16. IR( KBr)
cm™': 3415,1656,1602,1500,1360,1288,1062,
1014 .,819. UVAYO" nm: 254(4.24) ,357(4.03) .
"HNMR "CNMR 1.
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FLLAVONOL GLYCGOSIDES FROM THE LEAVES OF GINKGO BILOBA

TANG Yur Ping, WAND Ying, LOU Feng- Chang, LI Yamr Fang, WANG Jing- Hua

( China Pharmaceutical University, Nan]'ing 210038 , China)

ABSTRACT: AIM Isolation and structural elucidation of the constituents from leaves of Ginkgo biloba .
METHODS To isolate chemical constituents, solvent extraction together with column chromatography was
used. IR, UV, MS and NMR spectra were e mployed for structural identification. RESULTS Eight flavonol
glycosides were isolated. They were elucidated as quercetim3- O-f Drglucoside (1) , kaempferok3- Gg D
glucoside(2) , rutin(3) , kae mpferok3- O3 D rutinoside(4) , isorhamnetirr3- G-g- D rutinoside(5) , quercetimr
3 Op Dglucosyl (1-2)-o [-rhamnoside ( 6) , kaempferor3- O-g D glucosyl (1-2)-a¢ L-rhamnoside (7) and
isorhamnetin3- O-g D glucosyl( 1-2)-a L- rhamnoside( 8) . CONCLUSION Compound 8 was shown to be a
new compound.

KEY WORIDSB: Ginkgo biloba ; flavonol glycesides ; isorhamnetinr3- G-g- D glucosyl(1-2)-ar L- rhamnosids





