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Geary autocorrelation-lag4/weighted by atomic van .
GATS4v 2D autocorrelations. V/AYD
der Waals volumes

Radial Distribution Function -8.5 / weighted by .
RDF085m . RDF descriptors. —-1-Ao
atomic masses.

Radial Distribution Function -8.0 / Weighted by .
RDF060e ) o RDF descriptors. —+IYAY
atomic Sanderson electronegativities.

Mor09m 3D-MoRSE-signal 09/ weighted by atomic masses. 3D-MOoRSE descriptors. —+/-3A

3D-MoRSE-signal 16/ weighted by atomic ]
Mor16e o 3D-MOoRSE descriptors. SIANAS
Sanderson electronegativities.
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pMIC= 2.067 — 0.541 (GATS4v) + 0.021 (RDF085m) + 0.022 (RDF060e) — 0.067 (Mor09m) + 0.162
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SW-MLR, SW-SVM, SW-ANN sl Jote 38 s it 9 53907 (sbacgamms 1y ciliseo Slus” 5 PMIC o dulors § o2 25 5 0la ¥ Jgus

No. X R1 R2 R3 Exp. SW- SW-
MLR ANN
O 2
//
X/\.\I R’
/
H
1 CoHs H 145 145 | 145
7 CoHs o | H 132 136 | 132
3 CoHs H | c 139 140 | 131
4 CeHs H H Cl 1.40 1.41 1.39
5 CeHs H CHs H 1.42 1.44 1.41
6" CeHs H CHs 1.40 1.39 1.44
7 CeHs OCH3 H 1.51 1.47 1.51
8 CoHs oCH: 142 140 | 144
5 CoHs H | NO, | H 144 149 | 144
10 CoHs H | H | NO, 154 147 | 150
T CoHs H | H | Br 134 147 | 132
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12 | CH3(CHy)1iCH; H H H 1.50 151 151
13 | CHa(CH:)uCH, Cl 1.50 1.48 1.49
14 | CH3(CH:)uCH, H Cl H 154 147 150
15 | CHa(CH:)uCH, H H Cl 150 152 151
16 | CHa(CH:)uCH, H |[CHs | H 1.50 1.49 1.48
17" | CH3(CH2)1:.CH H CHs 156 1.42 1.45
18 | CH3(CH2uCH: | OCHs H 1.44 1.42 1.43
19" | CH3(CH,)uCH, OCHs 1.44 150 141
20 | CH3(CH,)uCH, H |NO,| H 1.60 163 1.60
21 | CH3(CH;)uCH, H H | NO; 1.60 157 1.60
22 | CH3(CH,)uCH, H Br 1.48 1.50 151
23" | CH3(CH2)uCH, H 1.48 1.50 1.49
24 | CHs(CH2)CH; Cl 151 1.47 1.49
25 | CHs(CH2)1CH; H Cl 1.43 1.45 1.42
26 | CHs(CH2)1CH; H H Cl 1.49 153 155
27 | CHs(CH2)uCH; H |CHs | H 1.46 1.48 1.47
28 | CHs(CHy)1.CH; H CHs 1.46 1.46 1.46
29" | CHs(CHpuCH; | OCHs H 150 1.45 1.45
30 | CHs(CH2)uCH; H OCHs 150 152 151
31 | CHs(CH2)wuCH; H | NO.| H 160 1.62 1.60
32 | CHs(CH2)uCH; H NO, 1.45 150 1.45
33 | CH3(CH2)uCH; H Br 1.49 152 152
34" | CH3(CH2)1sCH; H 151 151 152
35" | CHs(CH2)1sCH> Cl 1.60 151 134
36 | CHs3(CH,)1sCH; H Cl 1.50 1.50 1.48
37 | CH3(CH,)1sCH; H H Cl 164 157 1.59
38 | CH3(CH,)1sCH; H |CHs | H 1.48 152 1.46
39 | CH3(CH,)1sCH; H CHs 1.48 1.48 152
40 | CH3(CH2)1sCH; | OCHs H 155 157 154
41" | CH3(CH2)1sCH H OCHs 1.49 155 152
42 | CHs(CHz)1sCH; H |NO,| H 1.70 1.68 1.60
43 | CH3(CHz)1sCH; H H | NO; 1.60 1.62 157
44 | CHa(CHz)15CH; H H Br 1.60 154 152
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ANN optimization
016 T T T T T T T T T
—&— Training
0.14 ©— Validation .

0.12 -

Mean Square Error
= o
o =3 =
& = ~
T T T
I I ]

2
T
Il

0.02 1' : . - R
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Itration
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R? train= 0.93976 R® valid= 0.58378 R’ pred= 0.61329
1.7 T T T T T T T T

165 =

16

155

Predicted
s
T

1451 .
14} .
1351 —
Q
13 1 | | 1 1 | 1 1
13 1.35 14 145 15 1.55 1.6 1.65 1.7 1.75

Experimental
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Abstract

Quantitative structure-activity relationship (QSAR) study was performed to predict the antimicrobial activity
of some anilide derivatives using multivariate linear regression (MLR) and artificial neural networks (ANN).
First, the structure of the compounds, the drawing and the appropriate group of descriptors were calculated.
Then, the step selection method was used to obtain the best descriptors that were most associated with the
antimicrobial activity of the compounds. With this method, 5 descriptors were selected and first the linear MLR
model was constructed. Then, artificial neural network was used to obtain better results. The values of
coefficient of determination (R?) and root mean square error (RMSE) for the test series were 0.07 and 0.073 for
the MLR linear model and 0.613 and 0.021 for the nonlinear ANN model, respectively. Statistical data show the
superiority of ANN method over MLR method.

Keywords: Quantitative structure-activity relationship, aniline derivatives, multiple linear regression, artificial neural
network.
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