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Table 1  Abbreviations used in the QSAR analysis of the data set
Abbreviation Definition Abbreviation Definition
Dip Dipole vector lgP Partition coefficient
RadOfGyration Radius of gyration Fh2o Aqueous desolvation free energy
Area Surface area Foct 1-octanol desovation free energy
MwW Molecular weight MR Molecular refractivity
Density Molecular density X Balaban index
Rotbonds Number of rotatable bonds Zegreb Zagrebe index
Hbond acceptor Number of H bond acceptors IgZ Hosaya index
Hbond donor Number of H bond donors Hf Final heat of formation
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Table 2  Experimental and calculated biological activities of benzofuran and benzothiophene biphenyls

No. R, R R, R, x e gbg .IE}“) e (éa/ II.(;“‘“) Residue
1 H H H benzyl (6] 0. 04 -0.12 -0.16
2 H H CH(CH,Ph)CO:H(R) benzyl (6] 0. 46 0.74 0.28
3 H H CH(Ph)CO:H(R) benzyl o) 0. 40 0. 56 0.16
4 H H CH:Ph-4-CO.H benzyl (6] 0. 44 0.57 0.13
5 NO: H CH(CH:Ph)CO:H (R) benzyl o) 0. 64 0. 44 -0.20
6" H H CH(CH;)CO:H(R) benzyl (6] -0.12 0.18 0. 30
CHs CHs CH(CH:Ph)CO:H (R) benzyl o) 1.13 1.16 0.03
cyclopentyl H CH.COOH benzyl o 0.77 0. 65 -0.12
NHCH.CO:H H CH.CH:Ph benzyl (6] 1.09 0. 96 -0.13

10 NHCH:CH.CO:-H H CH.CH:Ph benzyl (6] 0.85 1.08 0.23
11 NHCOCH:CH:CO.H H H benzyl (6] 0. 04 0.10 0. 06
12 NHCOCH = CHCO:H H H benzyl (6] 0.34 0.09 -0.25
13* NHCO-CsH4-2-CO.H H H benzyl (6] 0.80 0. 40 -0.40
14 H H CH(CH,Ph)CO:H(R) benzyl S 1.02 0.72 -0.30
15 Br H H benzyl S -0.03 0.22 0.25
16 Br Br H benzyl S 0.35 0.48 0.13
17" 1 I H benzyl S 0.28 0. 62 0. 34
18 Br H CH(CH.Ph)CO:H(R) benzyl S 1.24 1.03 -0.21
19 Br Br CH(CH-Ph)CO.H(R) benzyl S 1. 60 1.42 -0.18
20 4-ClI-Ph H CH(CH.Ph)CO:H(R) benzyl S 1.28 1.61 0.33
21 Br H CH.COOH benzyl S 0. 44 0.35 0. 09
22 Br Br CH.COOH benzyl S 1. 00 0.61 -0.39
23  4-OCHs-Ph H CH.COOH benzyl S 1. 10 0.81 -0.29
24 2, 3-di-OCH;-Ph H CH.COOH benzyl S 1.15 0.98 -0.17
25" 4-OCHs-Ph Br CH.COOH benzyl S 1.54 1.12 -0.42
26 3,4, 5-tri-OCH;-Ph  H CH.COOH benzyl S 1. 00 1.13 0.13
27 2, 4-di-OCH;-Ph Br CH.COOH benzyl S 1.33 1.33 0
28 4-OCHs-Ph 4-OCH3-Ph CH:COOH benzyl S 1. 60 1. 54 -0.06
29 H H H butyl (6] 0.13 -0.05 -0.18
30 H H CH.COOH butyl (6] -0.34 0.01 0.35
31 H H H butyl S 0.15 0. 04 -0.11
32 H H CH(CH.Ph)CO:H(R) butyl S 0.77 0.97 0. 20
33 H H CH(Ph)CO:H(R) butyl S 0.96 0.76 -0.20
34 H H CH(CH>Ph)CO:H(R) benzoyl (6] 0.17 0.57 0. 40
35 H H CH(CH:Ph)CO:H (R) CH(OH)phenyl O 0.96 0.78 -0.18
36 H H H 4-OH-benzyl S -0.03 0. 04 0.07
37 H H H 2, 4-di-OH-benzyl S 0.24 0.13 -0.11
38 H H CH(CH.Ph)CO:H(R) 4-OCH;-benzyl S 1.11 0.94 -0.17
39 H H CH(CH:Ph)CO:H(R) 2, 4-di-OCHa-benzyl S 1.07 1.16 0. 09
40 H H CH(CH>Ph)CO:H(R) 2, 4-di-OH-benzyl S 0.92 0.98 0. 06
41 H H CH(CH-Ph)CO.H(R) ¢ N 1.11 0. 99 -0.12
42 H H CH(CH>Ph)CO:H(R) d S -0.06 0.48 0. 54
43 H H CH(CH-Ph)CO.H(R) e S -0.19 0.57 0.76

“These compounds were used as a test set and not included in the derivation of equations.

"The values of 1g(1/1Cs) were calculated using Eq. 6.
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Applications of Genetic Algorithms on 2D-QSAR Analysis of Benzofuran and
Benzothiophene Biphenyls as PTP1B Inhibitors *

Pan Yong-Mei Ji Ming-Juan
( Graduate School of Chinese Academy of Sciences, Beijing 100039)

Abstract Quantitative structure-activity relationships (QSARs) for 43 benzofuran and benzothiophene
biphenyls were studied. By using a genetic algorithm (GA), a group of multiple regression models with high fit-
ness scores (7 was up to 0. 70) were generated. From the statistical analyses of the descriptors used in the evolu-
tion procedure, four of them, including the partition coefficient(lg P), the molecular surface area(Area), the
molecular weight(MW), and the dipole vector(Dip) were found to be the principal features affecting the biologi-
cal activity. For example, the molecular surface area appeared in 94% of the models in the elite populations. That
is to say, the hydrophobic interactions between the inhibitors and the receptors are very important to the biological

activity, which supplies a guide for the design and reconstruction of new PTP1B inhibitors.
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