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3D-QSAR Models on Cholesteryl Ester Transfer Protein Inhibitors
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Abstract: A three dimensional-quantitative structure activity relationship (3D-QSAR) study was performed on a
series of CETP inhibitors N,N-disubstituted trifluoro-3-amino-2-propanol derivatives using VolSurf descriptors and the
comparative molecular field analysis (CoOMFA) method. Good results were obtained and the training set was predictable
for the test set. VolSurf descriptor analysis showed that suitable hydrophilicity, more hydrogen bond donors and less
acceptor were favorable to activity. To some extent, high molecular weight, a smooth surface and high non-globularity
were also beneficial to activity. High hydrophobicity and an imbalance between the center of mass and the barycentre
of its hydrophobic regions decreased the activity. The result of CoOMFA demonstrated that the activity was influenced
more by steric effect than electrostatic effect. At the phenoxy meta position in the N-phenyl substituent, groups that
have a large volume and strong positive electricity increase the activity. At the meta position of the N-benzyl
substituent, groups that have a large volume and suitable electronegativity were beneficial to activity. At the para
position of the benzyl group, a large steric effect was detrimental to activity. VolSurf descriptors provided the integral
property information of the molecules and CoMFA gave information on substituents. Both methods complemented
each other, which can provide assistance to the design of new compounds belonging to this class of inhibitors.
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compound 2 (a) and superimposition diagram of CoMFA(b)

Ones marked "*"are superimposition parts.
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Fig.2 Relationship between experimental and
calculated/predicted values in model 2

O: training set, @: test set; The line is fitted with the training set.
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(a) model 1, 1-4 denote R, G, Iw6, and Iw7 parameters from OH, probe, 5,6 denote D6, ID1 parameters from DRY probe, 7,8 denote W80::, HB3O::
from O:: probe, 9 denotes HB4N1 parameter from N1 probe, and 10 denote MW parameter. (b) model 2, 1-7 denote R, G, Iw5, Iw6, Cwl, Cw2, and
Emin20H, parameters from OH, probe, 8—10 denote D5, ID1, and Emin3DRY parameters from DRY probe, 11, 12 denote W80::, HB8O:: from O::
probe, 13 denotes HB4AN1 parameter from N1 probe, and 14 denote MW parameter. Filled bars represent the descriptors which exist in two models.
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Table 2 Experimental, calculated, and predicted values of compounds

PLS models (VolSurf)  PLS models (CoMFA)

PLS models (VolSurf)  PLS models (CoMFA)

No. Expt. 1 2 3 4 No. Expt. 1 2 3 4
Calc. Cale. Pred. Calc. Calc. Pred. Calc. Cale. Pred. Calc. Calc. Pred.
1 6.85 6.56 6.42 - 6.34 6.40 - 44 5.35 5.08 5.10 - 5.62 5.54 -
2 7.70 6.68 6.70 - 6.95 7.07 - 45 5.21 4.97 5.07 - 5.58 5.40 -
3 7.52 727 7.40 - 7.13 7.08 - 46 7.52 - - - - - -
4 7.52 7.26 6.99 - 7.29 7.30 - 47 7.52 6.89 6.86 - 6.96 6.99 -
5 6.40 6.76 7.20 - 6.29 6.28 - 48 6.32 5.60 5.52 - 5.99 6.02 -
6 6.00 6.56 6.56 - 6.35 6.29 - 49 6.18 6.44 6.52 - 6.25 6.20 -
7 5.62 6.65 6.50 - 5.52 5.56 - 50 5.39 5.42 5.53 - 5.06 5.04 -
8 5.46 6.03 5.78 - - - - 51 6.04 5.73 - 5.56 5.82 - 5.70
9 6.70 6.42 6.70 - 6.55 6.49 - 52 5.80 5.86 - 5.32 5.62 - 5.63
10 6.70 5.97 6.18 - 6.78 6.80 - 53 6.52 6.23 6.27 - 6.45 6.40 -
11 6.70 7.08 7.12 - 6.81 6.80 - 54 4.64 5.07 5.03 - 4.88 4.88 -
12 6.52 6.38 - 6.40 6.46 - 6.43 55 5.17 4.54 4.25 - 5.17 5.12 -
13 7.10 7.33 - 6.65 7.03 - 6.90 56 5.95 5.57 5.59 - 5.97 5.92 -
14 7.00 7.03 6.97 - 7.17 7.21 - 57 6.00 6.21 6.16 - 6.01 591 -
15 7.10 6.67 - 6.56 6.50 - 6.39 58 6.00 5.78 5.65 - 6.21 6.04 -
16 7.10 6.36 6.24 - 7.35 7.31 - 59 4.82 4.99 - 6.59 4.90 - 549
17 7.00 6.71 6.51 - 6.38 6.87 - 60 5.17 5.40 5.73 - 5.21 5.18 -
18 7.10 7.05 6.98 - 7.29 7.34 - 61 5.36 5.15 5.61 - 4.86 4.90 -
19 7.00 6.67 - 6.44 6.77 - 6.50 62 5.28 5.36 547 - 5.23 5.18 -
20 6.30 6.41 6.44 - 6.73 6.64 - 63 6.38 6.73 6.60 - 6.29 6.25 -
21 5.89 5.88 591 - 6.09 6.08 - 64 4.80 5.13 4.96 - 4.61 4.53 -
22 7.16 6.73 6.61 - 6.99 7.03 - 65 4.85 5.34 4.82 - 5.03 4.92 -
23 7.00 6.84 7.01 - 7.18 7.09 - 66 4.43 4.53 4.54 - 4.61 4.59 -
24 6.70 6.65 6.75 - 6.50 6.58 - 67 4.82 5.12 - 4.99 4.68 - 4.62
25 6.52 6.59 - 6.74 6.560 - 6.64 68 4.60 - - - - - -
26 6.52 6.67 6.65 - 6.62 6.70 - 69 4.82 4.50 - 5.76 4.64 - 4.60
27 7.22 741 - 6.98 6.93 - 6.48 70 4.92 5.40 - 4.75 4.77 - 4.75
28 6.40 6.28 6.55 - 5.85 5.87 - 71 5.00 5.44 5.74 - 5.15 5.11 -
29 5.59 6.47 6.74 - 5.94 6.01 - 72 5.00 547 5.70 - 5.08 5.05 -
30 6.40 6.51 6.75 - 6.83 6.79 - 73 4.19 4.05 4.08 - 4.35 4.29 -
31 7.05 6.56 6.63 - 6.97 6.97 - 74 6.41 6.37 - 6.16 6.15 - 5.70
32 7.05 6.89 6.70 - 6.93 6.96 - 75 4.82 4.81 4.92 - 5.18 5.16 -
33 6.70 6.27 6.45 - 6.85 6.87 - 76 5.82 5.84 5.87 - 5.38 541 -
34 6.70 6.97 - 6.76 6.97 - 6.98 77 4.92 - - - 5.35 5.31 -
35 6.70 7.39 7.19 - 7.06 6.88 - 78 4.70 4.02 4.24 - 4.48 4.44 -
36 6.16 6.51 - 5.64 6.42 - 6.52 79 6.00 6.26 - 6.41 6.01 - 5.90
37 5.60 6.75 6.53 - 5.73 5.61 - 30 6.00 6.36 - 6.04 6.21 - 6.18
38 6.40 6.74 6.61 - 6.74 6.71 - 81 5.46 5.74 5.69 - 5.55 5.52 -
39 7.05 717 6.96 - 7.30 7.25 - 82 4.92 4.90 4.66 - 5.02 4.98 -
40 6.70 6.68 6.71 - 7.10 7.07 - 33 5.44 5.70 5.83 - 5.82 5.75 -
41 7.22 6.76 6.70 - 7.33 7.36 - 34 4.82 5.25 5.36 - 5.12 5.06 -
42 6.52 6.28 6.62 - 6.52 6.53 - 35 5.11 5.20 5.14 - 5.24 5.20 -

43 7.00 6.50 6.54 - 6.54 6.64
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O: training set, @: test set; The line is fitted with the training set.
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(a): steric field, (b): electrostatic field; Compound 2 is shown as the reference molecule.
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