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Holographic QSAR of Benzene Derivatives

Zhu Shaomin

College of Environmental Science and Engineering Dalian Jiaotong University 116028 Dalian China

Abstract Based on molecular hologram QSAR model is derived to predict pL.Cy, of benzene derivatives in
the fathead minnow Pimephales promelas  The factors that influence the quality of QSAR models are
discussed. Under the best molecular hologram conditions the model yields a g7, of 0. 841 and high pre-
dictive ability. The results show that HQSAR technique is suitable for use in screening large database of
chemicals.
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1.2
SYBYL SGI INDIG 02 Sketch
Gasteiger-Hucker A
B Co H Ch 4 -7
L 53 ~401 12
1 pLC;,
pLCso pLCso
1 3.04 3.00 3.12 36 1 4- 4.21 4.00 3.71
2 1 4- 3.07 3.00 3.40 37 12 4- 4.21 3.98 3.83
3 3- 3.21 3.02 3.08 38 4- 2 6- 4.21 4.14 3.59
4 2- 4- 3.24 3.46 3.78 39 3- 2 4- 4.26 4.12 4.38
5 3- * 3.29 3.24 3.27 40 4- 3- 4.27 4.11 3.98
6 3.32 3.54 3.65 41 13- 4.30 4.25 4.15
7 2- -5- 3.35 3.39 3.64 42 2 4- 4.30 4.32 4.30
8 4- 3.36 3.73 3.99 43 4- 4.33 4.27 4.17
9 3.40 3.49 3.64 44 24 6- 4.33 4.34 4.90
10 1 2- ! 3.48 3.46 3.49 45 1 3- 4.38 4.35 4.13
1 2- 13- 3.48 3.53 3.69 46 1 2- 4.40 4.42 4.35
12 3.51 3.52 3.54 47 4- 35- 4.46 4.46 4.20
13 2- 3.57 3.84 4.00 48 2 4- 4.54 4.55 4.50
14 4- 3.58 3.67 3.70 49 1 4- 4.62 4.65 4.22
15 3-Nitrotoluene * 3.63 3.63 3.67 50 24 6- 4.70 4.65 3.96
16  4- -3- 3.65 3.64 3.71 51 135- 4.74 4.73 4.29
17 2 6- 3.75 3.68 3.80 52 3 4- 4.74 4. 66 4.58
18 2 4- 3.75 3.86 4.04 53 24 6- 4.88 4.97 4.95
19 4- 3.76 4.11 4.29 54 123- 4.89 4.89 4.72
20 * 3.77 3.86 3.87 55 5- 2 4- 4.92 4. 86 4. 69
21 2- 3.77 3.70 3.67 56 124- 5.00 4.88 4.717
22 4- 3- 3.71 3.71 3.79 57 2- 4 6- 5.00 5.00 4.64
23 4- 2- 3.79 3.70 3.81 58 2 3- 5.01 5.09 5.10
24 2- -6- 3.80 3.83 3.96 59 34 5.08 5.26 5.28
25 3- -6- * 3.80 4.05 4.35 60 2 5- 5.15 4.85 4.27
26 3- 3.84 3.79 3.78 61 1 4- 5.22 5.16 4.33
27 2 4- 3.86 3.98 4.01 62 135- 5.29 5.08 4. 68
28 3.89 3.79 3.70 63  2- -3 6- 5.34 5.36 5.27
29 3 4- 3.90 3.74 3.67 64 1234 5.43 5.45 5.37
30 3 5- 3.91 4.13 4.68 65 1 2- 5.45 5.38 4.71
31 2 6- 3.99 4.11 4.14 66 2345- 5.72 5.54 5.24
32 2- 4.02 4.06 4.05 67 1245- 5.85 5.91 5.67
33 24 4.04 3.88 3.83 68 2345 6- 6.06 6.17 5.83
34 2- 3 5- 4.12 4.12 4.38 69 23 6- 6.37 6.47 6.28
35  5- -2 6- * 4.18 3.93 4.25
*
2.1
HQSAR
¥ A B ABG C ABC H 1~7
4~7 HQSAR 2.
2 1~7 4-~7
q 0.841 0810 0.334 0.362



HQSAR

2
1~7 4 ~7
Fragment distinction >
Troo SE 4100 SE
AB 0. 745 0. 405 0.710 0.453
A B Co 0. 841 0.334 0. 810 0.362
A B Co H 0.786 0.378 0. 688 0.512
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3 HQSAR
LOO
- PCs
‘I%.()() SEcy e SE
1 71 0. 693 0. 442 0. 746 0. 402 6
1~3 83 0. 662 0. 463 0.778 0.376 6
1~7 251 0. 841 0.334 0.997 0. 049 12
3~10 97 0. 827 0.316 0.987 0. 086 7
4 ~7 257 0. 810 0. 362 0.995 0. 060 11
8 ~10 311 0.553 0.533 0.928 0.214 6
3 1~7 251
LOO ¢ 0.841 SE., 0.334 12
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1 2.
77
65 [
o 7 [
6 . 651
m 55 [ o B 6 s
& 5| . B 55[ . .
= (=9 L
g 45T s st AL s
»Ja‘ 4 ‘.“A“ 3‘14.5' .‘} l‘.‘: r
a 41 & sy
35 35
3 P " 1 " 1 i L 3 A d 4 = L L 4
3 35 4 45 5 55 6 65 3 35 4 45 5 55 6 7
Bl EPNTERNpLC XRESHIAHE B2 ENTER pLCy TRASHIAM
2.3
QSAR LOO q
5. Leave-N-out LNO LOO
HQSAR 69
13 56
LNO ‘IZLNo 0. 837 0.236 12
0. 996 0. 049 HQSAR



28 2 2005

QSAR

69 QSAR LOO LNO
QSAR

1 Topliss ] G Edwards R P. Chance factors in studies of quantitive structure-activity relationships J . J Med Chem 1979 22 10
1238—1246.
2 David AW Frank R B. Holographic QSAR of benzodiazepines J . Quant Struct Act Relat 1998 17 3 224—251.
3 HQSAR J. 2003 48 3 239—242.
4 CuiS Wang X LiuS efal. Predicting toxicity of benzene derivatives by molecular hologram derived quantitative structure-activi-
ty relationships QSARS ] . SAR and QSAR in Environmental Research 2003 14 3 223—231.
5 Subhash C Basak Brian D Gute et al. A comparative QSAR study of benzamidines complement inhibitory activity and benzene de-
rivatives acute toxicity J . Computors and Chemistry 2000 24 2 181—I191.
6 Leming M S Hong F Weida T et al. QSAR models using a large divers set of estrogen J . J Chem Inf Comput Sci 2001 41
1 186—195.
7 . M . 2004.
8  Wolfgang S. Receptor based 3D QSAR analysis of estrogen receptor ligands-merging the accuracy of receptor-based alignment with
the computational efficiency of ligand-based methods J . Journal of Computer-Aided Molecular Design 2000 14 16 559—572.
41
1 Chatwin P C Allen C M. Mathematical models of dispersion in rivers and estuaries J . Ann Rev Fluid Mech 1985 17 119—
149.
2 Chaudhry M H Cass D E Edinger J E. Modelling of unsteady-flow water temperatures J . J Hydraul Eng 1983 109 5 657—
669.
3 Fattah Q N Hoopes J A. Dispersion in anisotropic homogeneous porous media J . J Hydraul Eng 1985 111 810—827.
4 Gane C R Stephenson P L. An explicit numerical method for solving transient combined heat conduction and convection problems
J . Int ] Numer Meth Engrg 1979 14 1141—1163.
5  Guvanasen V. Volker R E. Numerical solutions for solute transport in unconfined aquifers J . Int J Numer Meth Fluids 1983 3
103—123.
6  Douglas ] Russell T F. Numerical methods for convection-dominated diffusion problem based on combining the method of charac-
teristics with finite element or finite difference procedures J . SIAM J Numer Anal 1982 19 5 871—3885.
7  Rigal A. Numerical analysis of two-level finite difference schemes for unsteady diffusion-convection problems J . Int J Numer
Methods Engrg 1989 28 2 1001—1021.
8 - J. 1998 19 3 161—167.
9 Crank-Nicolson J. 1999 40 11 1148—1152.
10 I 2002 37 3 194—199.
11 I 2002 42 8 35—
37.
12 . J. 1996 32 2 13—17.
13 Evans D J Abdullah A R. A new explicit method for the diffusion-convection equations J . Comput Math Appl 1985 11 145—

154.

— 70 —



