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An Application of Artificial Neural Networks and Molecular
Topological Index for the QSBR of Phenolic Organics’

Qu Fuping Yang Yiyan Feng Xudong Dai Youyuan
(Department of Chemical Engineering, T singhua U niversity, Beijing 100084 China Email: fpqu@ tsing hua. edu. cn)

Abstract A quantitative structure -biodegradability relationships (QSBR) -ty pe model using artificial neural net—
works ( ANN) was established for the 27 phenolic compounds, in which molecular topological index are calculat—
ed and taken as the input parameters. The results show that the model developed can make a better agreement

between predicted and observed values for the biodegradability of the tested compounds than ever before.
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(%) wa('XY) 23K} waCXY) wsCXY) ae( X)) w7(*Xpe) y(exp)  y(pred) Oy o
0
> 4 L8209 2.3481  2.3353  1.8985 2.5366 17644 1.9884 0.2206 0.257 0.0051 2.31
2 ~0.9837 - 0.9548 - 0.9748 - 0.7209— 0.9253 — 10200 — 0. 5646 0.4807 0.4733 - 0.0074 - 1.54
3 - 0.9837 - 0.9748 - 0.8541 - 1.0256- 0.6700 — 0.7095 — 0.9368 0.3163 0.3259 0.0096 3.04
4 ~0.9837 - 0.9748 — 0.8657 - 0.9208— 0.6700 — 1. 1298 — 0.8566 0.4246 0.4286 0.0040 0.94
2 ~0.1160 - 0.0271  0.0253  0.3557- 0.0300 - 0.1876 0.4347 0.3828 0.3800 — 0.0028 - 0.73
3 ~0.1160 - 0.0471 0.2177 - 0.2336 0.3636  0.4217 — 0.3303 0.5775 0.568 — 0.0091 - 1.58
4 01160 - 0.0471  0.2061 - 0.0721 0.3636 - 0.3574 - 0.2064 0.6325 0.6281 — 0.0044 - 0.70
2> 4 L6731  1.4667 13479 14638 1. 1084 12633 13788 0.1507 0.1593 0.0086 5.71
2,4 L5314 1.5650 19627 L6157 2.0773  2.3288 1.5937 0.3141 0.3081 - 0.0060 — 1.91
2,3~ L1140  1.1386  1.2275  2.2037 1. 1485 10452 2.555 0.6017 0.6114 0.0097 1.61
2, 4 L1140 1.1186 14640 11802 L6134 L6262 12167 0.550 0.5578 0.0078 1.42
2,4 18148  1.3687  0.8268  0.9560 0. 3201 LOL19 0.6393 0.1804 0.1960 0.0165 9.15
2,5- 0.8062 0.7900  0.5189  0.5314 0.2900  0.7098 0.4232 0.7992 0.7843 - 0.0149 — 1.86
2,4 ~0.2041 - 0.2901 -0.1092 - 0.1956 0.1473 - 0.3083 0.0255 0.3460 0.3376 — 0.0084 — 2.43
1, 2- ~ 11867 - 1.1715 — 1.2087 - 0.9730- 1. 1349 - 1.2139 - 0.7983 0.7117 0.7008 — 0.0109 - 1.53
1, 3- — 11867 - 1.1915 - 1.1046 - 1.2109- 0.9119 - 0.9742 — 1. 0788  0.7205 0.7205 0.0000  0.00
L4 L1867 - 1.1915 - L1163 - L 1194- 0.9119 — 1.3105 — 1.00% 0.7062 0.6677 — 0.0385 — 5.45
2 0.2296 0.3423 - 0.0958  0.1837- 0.5406  0.3701 — 0.0303 0.8399 0.8493 0.0004 1.12
4 0.29  0.323 0,002  0.0913- 0.3054 - 0.0502 — 0.1943 0.8525 0.8531 0.0006 0.007
2 —0.3248 - 0.2501 - 0.2153  0.0967- 0.2452 - 0.3882 0.1943 0.7040 0.6900 — 0.0140 - 1.99
3 ~0.3248 - 0.2701 - 0.0401 - 0.4239 0.115 0. 149 - 0.4760 0.7095 0.7074 — 0.0021 - 0.30
4 - 0.3248 - 0.2701 - 0.0518 - 0.2761 0.1150 - 0.5430 — 0.3630 0.7095 0.7069 — 0.0026 — 0.37
2 0.0258 - 0.1254 — 0.4958 - 0.2267- 0.8182 - 0.0993 — 0.3539 0.3828 0.3653 - 0.0175 - 4.57
3 0.0258 — 0.1454 — 0.3967 - 0.3855- 0.6053 - 0.1901 — 0. 5458 0.4362 0.4256 - 0.0106 — 2.43
4 0.0258 — 0.1454 — 0.4084 - 0.2981- 0.6053 - 0.4398 — 0.4784 0.4147 0.4019 — 0.0128 — 3.09
S L7633 - 1.6392 - L7197 - L S472— 17436 - 15152 — 15312 — 0.7992  0.8232 0.0240 3.00
1,3, 5 ~0.6099 — 0.7438 — 0.4785 — 0.9473— 0.0813 — 0.2542 — 0.6964 0.4917 0.4728 — 0.0189 3.84
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