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Abstract Based on the interaction between different atomic types, Vmedc, a novel vector of molecular
electronegative distance (Vmed) has been defined and generalized in order to further codify chemical struc-
tura information for chiral drugs. Some quantitative structure-activity relationships (QSAR) have been
modeled by Vmedc for both 32 stereoisomers of perindoprilate as angiotensin-converting enzyme ACE in-
hibitors and 7 pairs of chiral N-alkylated 3-(3-hydroxyphenyl)-piperidines that bind o-receptors. Stepwise
linear regression analysis was made forward to the 32 stereoisomers with good modeling results: R=0.913
(R*=0.834, SD=0.768, F=33.875); R, =0.877 (R,,°=0.769, SD,,=0.906, Fo,=22.473). Furthermore,
average correlation coefficients (R) for random 60 groups with 23 training compounds for al the 32 ACE
stereoisomers by backpropagation neural network (BPNN) were R,=0.931 (R,*=0.967) and R, =0.918
(R*=0.842), except for four groups sampled unreasonably. Compared with literatures, Vmedc has also
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been applied to obtain good results for 14 samples with correlation coefficient being Ry, =0.955 (Ry,°=
0.849). Through both Fisher’ linear discriminant analysis and BPNN, the 32 ACE stereoisomers were classi-
fied correctly into 88.89% active with one (#9) wrongly classified, 100.00% nonactive with no wrongly
classified, and average classification of 96.87% globally. Good results obtained here were compared to those
obtained with other chiral descriptors, when it was applied to the same 2 datasets, which shows that the
Vmedc approach provides a powerful alternative QSAR technique for chiral compounds.

Keywords ACE inhibitor; chiral; Vmedc;, N-akylated-3-(3-hydroxyphenyl)piperidine; backpropagation

neural network; linear discriminant analysis
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Model by by b, bs by bs R

R Rg” O F U

Q R,A0l) SD(01) F(01) U(OL) Q(01)

9.452 —1.384
8500 —1.773 13.447
10.922 —1.548

—11.251

0.777 0.604 0.591 1.125 45736 57.927 37.996 0.554 1.194 37.275 53.148 42.775
0.821 0.675 0.652 1.038 30.049 64.702 31.221 0.609 1.138 22.562 58.395 37.528
15.522 —194.270 0.872 0.760 0.734 0907 29.528 72.885 23.038 0.701 1.012 21.884 67.244 28.679
11.613 —215.233 0.893 0.798 0.768 0.847 26.658 76.542 19.381 0.717 1.003 17.101 68.777 27.146

37.348 —0.653 149.284 —336.633 —291.159 —96.356 0.920 0.846 0.817 0.753 28.629 81.178 14.745 0.751 0.959 15.653 72.004 23.919

1
2
3
4 12043 —1.177
5
6

44.592 —0.579 196.688 —439.157 —387.635

0.913 0.834 0.809 0.768 33.875 79.985 15938 0.769 0.906 22473 73.766 22.157
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Table2 QSAR Statistical results of random 60 sets for the 32
ACE Inhibitors

Rtraining Sraining Ftraining PRESS Rcv2
Mean 0.931 0.554 99.956 3.153 0.842
Max 0.964 0.635 181.467 6.124 0.985
Min 0.866 0.446 43.748 0.607 —0.033
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Figure 2 Correlation between experimental and calculated (a)
or validated (b) log(1/ICs) of 14 derivatives of HPP
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Table3 QSAR resultsof forward stepwise MLR for the Vmedc indices of HPP

Model by by b, bs bs R R Ry’ D F u Q R,A01) SD(01) F(O1) UOL) Q1)
1 4619 —1139 0706 0499 0457 0747 11945 6.657 6.687

2 5519 —0.120 —1054 0823 0677 0618 0626 11527 9034 4310 0527 0758 6124 7.030 6.314
3 6203 —0.319 4550 —1.143 0903 0815 0760 0496 14718 10880 2464 0709 0623 8111 9457 3.887
4 5378 —0.490 7.691 —0.340 —0.355 0.963 0927 0.895 0329 28654 12372 0972 0864 0448 14345 11535 1.809
5 4603 —0539 8515 —0.442 0.955 0912 0886 0343 34536 12169 1175 0849 0449 18693 11.325 2019
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F 4 X324 ACE #Iilil7Iity LDA 43 2sg 222
Table4 QSAR resultsof LDA classification to 32 ACE inhibitors with canonical score (Seano)

ID Compound® ICs(nmolsL ™) P%% Pov%% Sao® P'% Sano’ [|ID Compound® ICso”(nmoleL ™) P%% Poy%%  Sao® P™9%  Seano'
1 SRS 11 1000 0999 2890 0999 2551 |17 SRRRR 33%/10° 0990 0978 0041 0956 0.341
2 RS 12 1000 1000 4529 1000 4.276 |18 RSSR 36X /10° 1000 1000 —1.547 1.000 —1.270
3 SSSSS 15 1000 1000 4.858 1000 4661 |19 RSRR 47X 10° 1000 1000 —1.340 1.000 —1.052
4 SRRY 33 1000 1000 348 1000 3183 |20 RSRSS 60X /10° 0991 0968 0015 0991 —0.033
5  SSSR 122 1000 1000 3811 1000 3910 |21 RRRRR 10° 1000 1000 —1.820 1.000 —1.391
6 SRR 29.4 1000 1000 3352 1000 3389 |22 SRRRS 10° 1000 1000 —2590 1.000 —2.336
7 SRRR 39.8 1000 1000 3356 1000 3390 |23 RRRSS 10° 0967 0890 0304 0970 0252
8  SRSR 54.0 1000 1000 3473 1000 3508 |24 SRKRR 10° 0999 0997 —0378 0994 —0.118
9 RRSSS 108.0 0.907 0999 0538 0908 0522 |25 RRRRS 10° 1000 1000 —2.087 1.000 —1.684
10 SSRS 11x/10° 1000 1000 —1772 1.000 —1.444|26 RRSRR 10° 1000 1000 —2094 1.000 —1.676
11 RSSSS 1.9x/10° 0950 0876 0397 0948 0379 [27 SSSRR 10° 1000 0999 —0720 0.999 —0.488
12 SRRR 2.6X/10° 1000 0999 —0681 0998 —0441|28 RSRS 10° 1000 1000 —1.781 1000 —1.364
13 RRSR 55X /10° 1000 1000 —1244 1000 —0.945[29 RRRSR 10° 1000 1000 —1375 1.000 —1.095
14  SSRRS 7.1X/10° 1000 1000 —2393 1.000 —2089(30 RSSRR 10° 1000 1.000 —2257 1.000 —1.864
15 RRSRS 7.8%X/10° 1000 1000 —2250 1.000 —1.853(31  RSRRS 10° 1000 1.000 —1.627 1.000 —1.164

1~10 5 A3GHEAL A, 11~32 5 R ARG tEAL A1, * HHRA AL A, 2 ACE IR T (945 4 C2, C3a, CTa, C9, C11; ° ACE #lfil A4k A 4111y
|Cso fi, FLAKHL 11 SCHRI 201 AI[28]; © 32 AT HEAL A4 PO TIN5 360 M2 @ B0 — T U0 ) T/ B R 56, © P — 2 LU0 G3-W Fy S 3 0 400 e N R ) o
JRRRER O B 43 h TS T 36 A% ™ B DA S U ST 1 B T4 53 P R 43 p T SR AL A.
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