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3D-QSAR studies on thiazole derivatives as potent inhibitors of dihydroorotate
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Abstract: Objective The three-dimensional quantitative structure activity relationship (3D-QSAR) method was applied to study
thiazole derivatives as potent inhibitors of dihydroorotate dehydrogenase, which provided useful guidance for more discovery of potent
inhibitors of dihydroorotate dehydrogenase. Methods Molecular field analysis (CoMFA) and comparative molecular similarity
indices analysis (CoMSIA) were applied to systematicly investigate 3D-QSAR of 38 hiazole derivatives as potent inhibitors of
dihydroorotate dehydrogenase. Established models of CoOMFA and CoMSIA and the predictive ability of models were validated. Three
dimensional map was applied to analyzing the relationship between structure and activity of thiazole derivatives. Results The
coefficients of cross validation ¢ and non-cross validation 7* for COMFA model were 0.796 and 0.978, and for COMSIA model were
0.721 and 0.976 respectively. The prediction of activity of compound was close to the actual value of the two models. Effect of
compound structure on its activity could be analyzed comprehensively and intuitively by three dimensional map. Conclusion The
model reveals the relationship between the structure characteristics and the inhibitory activity, and has good predictive capability and
stability to lay a good foundation for further development and research.
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Fig.1 Structure of thiazole derivatives
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Table 1 Structure and activity inhibition of DHODH
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Table 2 Statistical parameters of COMFA and CoMSIA models for training set model
Y q n s SEE F S/% E/% H/% D/% A%
CoMFA 0.796 8 0.978 0.124 125.509 84.4 15.6 — — —
CoMSIA 0.721 9 0.976 0.132 99.552 16.5 16.9 45.8 10.8 10.0
#x3 HWEMIWAYEME (pICsp) STMIE (pICsy)
Table 3 Experimental activities (pICsy value) and predicted activities (pICs, value)
G — Pl g — Pl :
WTE CoMFA Tl CoMSIA Tl i T EAE CoMFA Fitilif  CoMSIA Fiilifii
1 5.4048 5.417 5.414 20 6.2581 6.220 6.189
2" 5.4378 5.390 5.099 21 7.2366 7.325 7.244
3 5.4148 5.409 5.411 22 7.3098 7.105 7.034
4 5.6297 5.533 5.623 23 7.4559 7.433 7.468
5 5.7153 5.758 5.790 24 6.1057 5.993 6.128
6 6.2503 6.162 6.200 25" 5.8416 6.312 6.262
7 5.0422 5.115 4.992 26" 6.6216 6.363 6.285
8 5.8671 5.859 5.813 27 6.3893 6.802 6.793
9 5.7018 5.681 5.600 28 6.5467 6.473 6.516
10 6.0137 5.957 6.030 29 6.8827 6.730 6.751
11 6.0521 6.097 6.091 30 6.8928 6.908 6.915
12 5.6755 5.665 5.641 31 6.7595 6.839 6.983
13 5.2190 5.254 5.266 32 6.4056 6.596 6.335
14" 5.0444 5.871 5.960 33 7.5850 7.571 7.527
15" 6.4881 6.627 6.636 34 5.9555 5.893 5.958
16 6.1904 6.236 6.269 35 7.7447 7.672 7.719
17 6.4295 6.421 6.424 36 7.5376 7.504 7.438
18 6.2882 6.344 6.401 37 6.3439 7.258 7.354
19 6.1858 6.214 6.183 38 6.5072 6.472 6.513
R AR

“*7: test set
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Fig. 3 Correlation between experimental and predicted values of 3D-QSAR model for training and test sets
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Fig.4 Contuor map of CoMFA steric and electrostatic fields
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Fig.5 Contuor map of COMSIA steric and electrostatic (a), hydrophobic (b), and H-bonding donor and acceptor (c) fields
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