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QSAR Research of Triazolopyrimidine Herbcides by
Electronegativity-distance Vector and Artificial Neural Network

CHEN Yan, FENG Chang-jun, DU Xi-hua
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Abstract: To study the quantitative structure-activity relationship ( QSAR) of the inhibited activity
(ply,) for aceto lactate synthase ( ALS) inhibitor, molecular electronegativity-distance vector (M,) was
used to describe the molecular structure of 31 triazolopyrimidine herbcides in this paper. The six-
parameter (M, M,, .M,, M, M M) QSAR model of pl, for 31 the triazolopyrimidine compounds
was constructed by leaps-and-bounds regression (LBR ). The traditional correlation coefficient (R) and
the cross-validation correlation coefficient (R, ) were 0.911 and 0. 887, respectively. The six structural
parameters were used as the input neurons of artificial neural network, and a 6:3 : 1 network architecture
was employed. A satisfied model could be constructed with the back-propagation algorithm , the correlation
coefficient R was 0.988. The result demonstrates that the dominant influencing factors of inhibited
activity are the molecular structure fragments: -CH; ,-CH,-, > C-.-0-, > N--X(-F,-Cl) ,and there is a
good non-linear relationship between the parameter M, M, M, M, M, M, and ply, of ALS. The
model can provide some theoretical insights into the design of this series of ALS inhibitor with higher
inhibited activity.
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Fig. 1 Structurals of triazolopyrimidine herbicides
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Table 1 Structurals of triazolopyrimidine herbicides and the inhibited activity ( pL,,) for ALS

PI,,
e M, M, M, R, R, R,

TRME  HNE w®E

1 CH, H CH, Cl H Cl 7.22 7.22 0.00
2 H H CH, Cl H Cl 6.96 6.76 -0.02
3 CH, H H Cl H Cl 5.74 5.70 -0.04
4 H Cl H Cl H Cl 6.32 6. 39 0.07
5 CF, H CH, cl H cl 6. 64 7.00 0.36
6 H H H Cl H Cl 5.18 5.14 -0.04
7 H CH, H Cl H Cl 6.72 6.63 -0.09
8 CH, CH, CH, cl H al 6.39 6.27  -0.12
9 CH,CH, CH, CH, Cl H Cl 7.35 7.03 -0.32
10 H CH, CH, Cl H Cl 6. 62 6.76 0.14
11 CH, Cl CH, Cl H Cl 6. 00 6. 08 0.08
12 H H C,H; Cl H Cl 6.57 6.69 0.12
13 H H H Cl H Cl 6.62 6. 69 0.07
14 OCH, H H Cl H Cl 8.55 8.55 0.00
15 OCH, H H Cl H Cl 9.00 9.00 0. 00
16 H H H CF, H OCH, CF, 7.48 7.48 0. 00
17 H H CH, CF, H OCH,CH,  7.08 7.07  -0.01
18 H H CH, CF, H CH, 6. 87 6.96 0. 09
19 H H CH, F CF, ¥ 7.39 7.25  -0.14
20 H H CH, F H COOCF, 6. 80 6.72 -0.08
21 H H CH, F H F 6.71 6.44 -0.27
22 H H CH, ¥ H SCH, 6. 65 6.73 0. 08
23 H H CH, F H COO-i-Pr 6. 54 6.63 0.09
24 H H CH, F H COOC,H,  6.52 6.52 0.00
25 H H CH, F H Cl 6.47 6.34 -0.13
26 H H CH, F H CF, 5.67 5. 85 0.18
27 H H CH, F H CH, CH, 6.92 6.91  -0.01
28 H H CH, F H OCH, 5.63 5.66 0.03
29 H H CH, F H CN 5.38 5.53 0.15
30 H H CH, F H CH, 6. 16 6.01 -0.15
31 H H CH, F OCH, F 7.10 7.25 0.15

3) F7F 5 A F ( variance inflation factors, VIF=1/(1 -R%) (2)
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Table 2 Weights and biases of BP-ANN model
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Fig.2 Plot of calculated against experiment values of

retention pl;of 31 triazolopyrimidine herbcides
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