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ABSTRACT Objective: To establish the model of three —dimensional quantitative structure (3D—
QUSAR) of flavones as aldose reductase inhibitors (ARI) and provide important data for the study of this model. Methods: 3D—
QSAR of 75 flavones, new ARI, was studied by CoMFA (=comparative molecular field analysis) and CoMSIA (=comparative

activity relationship

molecular similarity indices analysis) methods. Results: The LOO (Leave—one—out) cross validation correlation coefficients (q2)
were 0.603 and 0.706 for CoMFA and CoMSIA models, respectively. The calibrated correlation coefficients  (r2) were 0.956 and
0.900, respectively. There was statistically significant difference between the two methods. Conclusion: Both CoMFA and CoMSIA
have strong prediction function, whose contour maps have shown the conformation of the compounds, which can offer theoretical
basis for further conformation optimization.
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Table | Structures and activities (plC50) of 23 ARI compounds

No. Substituent** PIC COMFA_ CoMSIA
Observed Predicted Predicted
1 5,7.3",4"-Ot[:3,6-OCH, 7.52 7.60 6.79
2 3" 4'-OH;5.6.7,8-OCH.; 7.49 739 7.35
3 6.3' 4"-0H,5.7.8-OCH, 747 742 7.23
4 573'4-OH6-OCH,;8-CHPh 747 7.38 7.30
5*  53°,4'-0H:6,7.8-OCH, 7.41 6.86 7.31
6 3".4°-0H:5,7.8-0Cll, 7.35 6.47 6.69
7 56,73 .4°-01;3-0CH, 7.24 6.90 6.86
8 5.6.3°.4°-0OH:7.8-0Cll, 7.19 7.31 7.41
9 7.3'.4'-0OH;5.8-0ClL, 7.13 7.1 6.84
10* 53" .4°-OH;7.8-OCH, 7.11 6.80 6.66
11 3'.4’-0OH:5,6.7-OCH, 7.04 7.04 6.92
12 56.73".4°-0OH:8-0OCI, 6.92 7.03 7.07
13 6.3".4"-OH:5,7-OCH, 6.83 6.86 6.42
14 4’ -0H:5.6,7.8-OCH, 6.79 6.68 6.37
15*  8.3'.4°-OH:5,7-OCH, 6.79 6.81 6.77
16 3°.4'-OH.3.5.7.8-OCH, 6.77 6.82 6.80
17 5.6,7.3',4'-OH 6.69 6.52 6.16
18 5.3".4°-OH:6,7-OCH, 6.66 717 6.88
19 5.83".4'-OH:3.6-OCH, 6.64 6.63 6.50
20 5,7.3’.4°-OH.7-OCH, 6.62 6.66 6.69
21 5.7,3°.4°-0OH:3.8-0Clt, 6.6 6.69 6.22
22 3’ 4"-0H:5.6,7-OCH, 6.57 7.04 6.92
23 5.7.37.4'-OH:8-OCH, 6.55 7.00 6.74
24 73'.4-0H:3.5.8-OCH, 6.55 6.60 6.82
25* 8-OCH5a73'4'-OCOCH,  6.52 3.04 4.60
26 5,6.3'.4°-OH;7-OCH, 6.52 6.38 6.60
27 6,3’ 47-0H:3.5.7-OCH, 6.52 6.34 6.79
28 5.3'.4'-011:3,6.7-OCH, 6.46 6.40 7.15
29 5.7.4"-OH:6.8-OCH, 6.39 6.35 6.35

40*
41

43
44
45+

P
el

[V

70+
71
72
73
74
75+

5.4'-011:6.7.8-OCH;
5,6.3°.4’-011:3.7-OCH,
3.5.73'4'-OH
5.6.4"-O1:7.8-OCH,
5.6.7.4° -OH:8-OCH,
5.6.7.4°-0H:8.3"-OCH,
5.47-0M:6.7-OCH,
5.7.3"47-011:3-0-Rh
2-COOH:7-OH
2-COOCH,CHy;7-OH
2-COOCH,Ph;7-OH
2-COOCTKCIH,):7-OH
5,74"-OH:6.8.3’-OCH,
6,4’-011:5.7.8,3"-OCH,
54'-0H:6.7.3’-OCH,
5.7-OH:6.8.4"-OCH,
5,6.7-011:8-OCH,
5.6-0H;7.8-OCH,

3#-0147-0C113-COCH,
53’-0H:6.7-OCH4’-0O-Glc

4-OH

5-OH:6.73’-OCH:4'-0-Gle
5-011:6,7-OCH.:4’ -O-Glc

5,7.3' 4'-0l1; 3-0-Gle
57-OHOR3-OCH#-0-Glc
47-0H:5.6.7.8.3°-0Cll,
54 -OH6R3'-OCH;7-0-Gle
4-0OH;7-OCH.:3-Ph
5.7-0H:6,8.3° 4" -OCH,
3-Ph:4-OH
3-O11:6-OCH,
3-CN
3-COON
S 4-ON.6,7.83-OCN,
3-OH
3.8-COOH:5-0C! 1,
4-0M:3,7-0CIH,
7-0CH3:4-CH,
3.5,7.4-0H:3-0CH,
4-CH,
3-CH3:4-011
5.6,4°-0H:7.8.3"-OCH,
6-OH:5.7,8-OCH,
5,5"-0H:7.2' 4’-OCH,
7-OH:5-OCH,
54-011:7.2"5°-OCH,

6.27
6.09
6.09
6.07
5.92
5.92
5.85
5.69
5.66
5.64
5.6
5.51
535
5.20
5.17
5.14
5.09
5.08
5.05
5.02
4.92
4.88
4.79
4.78
474
4.73
4.68
4.67
4.53
4.48
4.48
448
442
134
434
425
415
4.15
400
4.00
4.00
3.96
3.54
3.50
3.00
3.00

6.16
6.40
T
592
6.26
S99
5.81
5.71
5.69
5.61
4.50
5.61

5.01
5.15
4.92
6.08
4.45
4.81
4.91
5.20
3.96
4.59
4.64
4.73
4.89
5.12
4.66
4.46
4.58
4.70
4.15
437
4.34
461

4.29
4.82

4.13

417
4.02
4.04
1.45
4.38
3.95
159
362
4.95

**Rh = rhamnose, Gle =glucose.
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Table 2 The statistical parameters of the best COMFA and CoMSIA models model

model m q’ I F S E H A D
CoMFA 9 0.603 0.956 120.488 0.274 0.523 0.477
COMSIA 5 0.706 0.900 97.309 0.398 0.058 0.228 0.187 0.323 0.204

*S.ECHAD 53R T IK35 B35 Bk iR S RSN S R DI THERI B Rk KN
*S,EH.A and D indicate the effects of 3-D field electrostatic ficld, hydrophobic field.hydrogen bond donor field, and hydrogen bond receptor ficld

on the models.
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