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3D-QSAR study of anticancer drugs o,p-unsaturated carbonyl-based compounds
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(Guangxi Teachers Education University, Guangxi 530001, China)

Abstract: The three-dimensional quantitative structure-activity relationship of 31 «, g-unsaturated car-
bonyl-based compounds was studied by CoMFA and CoMSIA methods. The models obtained were sta-
tistically significant. CoMFA: ¢°=0.687, R*=0.956, N=9, SEE=0. 090, CoMSIA: ¢°=0.756, R*=
0.954, N=9, SEE=0.093. Three dimensional maps were used to analyze the factors affecting the activ-

ity of inhibitor molecules, and a novel high activity inhibitory molecule was designed.
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J& TIC50 1 57 %k $VE S & AT 09 A= 9 3% Pk 45 A, BD
pIC50 #E A7 BE &, 1C50 (5 SR U8 T SCiik. % 1
7R T iXEeAL G W) 0 4548 F1 pIC50 {H. 31 k1
it SYBYL-X2. 0 5 B Pkl /i 5L, tripos J)
Y, ¥R A Gasteiger-Huckel Hi faf, {2 Gradient
FEAK 3 0. 005 keal/(mol « A), & K & & K 5k
Max. Iterations ¥ 18] 1000, EfCEEE$E Force
HATOLAL . 58 R 4 1Y e i e/ METHE.
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Tab.1 Structures of training set and test set a,f-unsaturated carbonyl-based compounds and experimental values and pre-
dicted values of active pIC50
Rs OCHs
NO. R, R, R R, R; R, R, Rs’ pIC50 1:;;1/1[?:1 Efﬁ;tlil
1 CH: H H H H H H Cl 4.561 4,491 4.489
2 CH; H Br H H OCHj; OCH; Br 5. 004 5.083 5.043
3 CH. H F H H H H Cl 4.907 4,859 4.876
4 CH; H F H H H OCH; Cl 5.009 5.062 5.075
5% CH. H F H H OCH; OCH; Br 5.071 5.269 5.297
6 CH. H NO; H H H H Cl 5. 456 5.499 5.481
7 CH; H NO, H H H OCHj; Cl 5.721 5.697 5.679
8 CH. H NO, H H OCH; OCH; Br 5.921 5.904 5.913
9 CH. H H H H H OCH; Cl 4.611 4.691 4. 687
107 CH. H H H H OCH; OCH; Br 4.672 4.902 4.914
11 CH-CH; H H H H H H Cl 5. 081 5.076 5.064
12 CH-CH; H H H H H OCH; Cl 5.125 5.280 5.262
13 CH-CH; H H H H OCH; OCH; Br 5. 620 5.478 5.489
14 CH; H H H OH H H Cl 5. 377 5. 386 5.377
15* CH. H H H OH H OCH; Cl 5. 444 5.579 5.575
16 CH; H Cl H H H OCH; Cl 4.979 4.870 4.914
17 CH. H Cl H H OCH; OCH; Br 4. 991 5.081 5.134
18 CH: H H OCHj3 H H H Cl 5. 347 5.404 5.421
19 CH; H H OCH; H H OCH; Cl 5.678 5.9599 5.620
20" CH. H H OCH; H OCH; OCH; Br 5. 854 5.781 5.793
21 CH; H H H OCHj; H H Cl 5.071 4.998 5.003
22 CH; H H H OCH; H OCHj; Cl 5.161 5.189 5.202
23 CH. H H H OCH; OCH; OCHj; Br 5. 377 5.425 5.430
24 CH. H OCH; OCH3 H H H Cl 5.022 5.090 5.086
25*% CH, H OCHj; OCH; H H OCHj; Cl 5. 268 5.289 5.284
26 CH. H OCH; OCHj3; H OCH; OCHj; Br 5. 585 5.537 5.510
27 CH., OCH; H H OCH; H H Cl 5.131 5.149 5.154
28 CH; OCHj; H H OCH; H OCH; Cl 5. 367 5.354 5.354
29 CH. OCH; H H OCH; OCH; OCH; Br 5.602 5.590 5.581
307 CH, H Br H H H H Cl 4.873 4.673 4.626
31 CH: H Br H H H OCH; Cl 4.967 4. 880 4. 826

* : test set
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Tab. 2

Statistical parameters of the CoOMFA and CoMSIA models

Model N ([2 R? F SEE

Field contribution/ %

Steric Electrostatic ~ H-acception H-donor Hydrophobic
CoMFA 9 0. 687 0. 956 36. 388 0.090 0.603 0. 397 -
CoMSIA 9 0. 756 0. 954 34,250 0.093 0.134 0.554 0. 001 0. 052 0. 259

1£ CoMFA #7138 LIS UE R AL ¢ = 0. 687,
BAEFRAEHR 9. M ¢=>0.4 B, BRI EA A] 50
T AE S, CoMFA R fefd: = sl a3 Bt A7 4R 58
ISR TS B JE 28 B UEAH 5 R B R =0. 956, A5ifE
2% (SEE) i 0. 090, iR B4 R4 19485 g 71
FFIN B8 7. 57 AR Y RN R 3 09 BT ER R 4 0 ok
60. 3701 39. 7% » FRWISTAR I 520 B 155
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Linear fits of the experimentally determined pIC50 values with the pIC50 values

predicted by: (a) CoMFA; (b) CoMSIA
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Fig. 3 Three-dimensional field equivalence maps of compound 8: (a) CoMFA; (b) CoMSIA
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Fig. 4 Three-dimensional electrostatic field plots of compound 8: (a) CoMFA; (b) CoMSIA
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Fig.5 Three dimensional (3D) contour plots of the CoMSIA model of compound 8: (a) H-bond
acceptor field; (b) Hydrophobic field; (¢) H-bond donor field
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Tab. 3 Structures and predicted pIC50 values of newly designed compounds

CoMFA CoMSIA

NO. R1 R2 R3 R4 RS R3’ R4’ R6’ Predicted Predicted
pIC50 pIC50
1 C(CH3)» H NO, H H OCH3; OCH; Br 6. 546 7.063
2 CHCH; H NO, H H OCH3 OCH3 Br 6.472 6.472
3 CH; NO; NO, H H OCH3 OCH3 Br 6.099 6.624
4 CH; Br NO, H H OCH3; OCH3 Br 5.997 6. 111
5 CH, H NO; NO: H OCH; OCH; Br 6.106 6. 747
6 CH, H NO; H NO: OCH3 OCH; Br 6.664 6. 386
7 CH; H NO. NO. NO: OCH3 OCH3 Br 6.967 7.223
8 CHCH; H NO; NO. NO, OCH3 OCH3 Br 6. 864 7.881
9 CHCH; Br NO. H H OCH3 OCH3 Br 6.530 6.667
10 C(CH3)2 CH:CHj NO. NO: NO. OCH3 OCH3 Br 7.012 8. 380
11 C(CH3)2 NO. NO; H H OCH; OCH; Br 7.253 7.940

4B B CoMFA Fil CoMSIA #7115 2] i) B A KL 4 1Y
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T 6e J A4 A 1E s FHE ST A 3D-QSAR R AU
BT 314 a. B AWM S Y EST T K W 48 A 7B B I 4 . i — 2P Ui
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