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Abstract: Polychlorinated dibenzofurans (PCDFs) are highly concerned as persistent organic pollutants and suspected endocrine
disruptors, whose property logK,,, plays an important role for its environmental risk assessment. In this paper, a novel molecular
distance — edge vector (Vypg, g in short) was introduced as structure descriptors, then a quantitative relationship of high accura-
cy was established with back — propagation artificial neural network method. An additional sample set was used to test the model
with quite good results. With the established model, the logK,,, values of the other 85 PCDFs not belonging to the modeling sample
set were given, these values has not been reported in literatures .
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Table 1 Sample sets for modeling and test

Substitution Observed Substitution Observed Substitution Observed " Substitution Observed
pattern logK.,,, pattern logK., pattern logK,, pattern logK,,

2,8- 5.44 1,3,6,8- 6.37 1,2,3,4,7- 6.53 al,3,4,6,9- 6.34
1,2,3,4- 6.17 1,3,7,8~ 6.34 1,2,3,4,8- 6.79 1,3,4,7,9 - 6.33
1,2,3,6 - 6.15 al,3,7,9- 6.34 1,2,3,6,7 - 6.26 1,3,4,8,9- 6.51
1,2,3,8- 6.15 1,4,6,7 - 6.15 1,2,3,6,8- 6.33 2,3,4,6,7 - 6.47
1,2,3,9- 6.21 1,4,6,9 - 5.6 1,2,3,6,9 - 6.65 2,3,4,6,8 - 6.59
1.2,4,8- 6.31 2,3,4,6 ~ 6.11 1,2,3,7,8- 6.79 a2,3,4,6,9- 6.53
1,2,6,7 - 6.25 2,3,4,7- 6.06 1,2,4,6,7 - 6.27 2,3,4,7,8- 6.92
1,2,7,8- 6.23 2,3,4,9- 6.17 1,2,4,6,8 - 6.34 2,3,4,8,9- 6.42
1,2,7,9- 6.25 2,3,6,7- 6.31 1,2,4,6,9 - 6.59 1,2,3,4,7,8 - 7
1,3,4,6 - 6.31 2,3,6,8- 6.73 1,2,4,7,8- 6.26 1,2,3,4,6,7,8 - 7.4
al,3,4,7- 6.23 2,3,7,8- 6.53 1,2,4,7,9- 6.19 1,2,3,4,6,7,8,9 - 7.97
1,3,4,8- 6.13 2,4,6,7- 6.25 1,3,4,6,7 - 6.19
1,3,4,9 - 5.89 a2,4,6,8- 6.17 1,3,4,6,8 - 6.24

a. this symbol with bond font means this sample is extracted out to form test sample set.
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Table 2 Weight matrix between the input layer and hidden layer

Input node 1 Input node 2 Input node 3 Input layer bias Output node

Hidden node 1 0. 101899 -1. 170129 0. 374317 —2. 423910 -5. 477703
Hidden node 2 1. 271974 1. 725676 - 1. 421026 - 2. 648534 3. 650005
Hidden layer bias — — — — 0. 028569
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Table 3 Predicting results for the test samples
Substitution pattern Observed logKW Predicated lOgKm,, Error RE ( %)
1, 3, 4, 7- 6. 23 6. 14 -0. 09 -1. 4
1, 3,7, 9- 6. 34 6. 27 -0. 07 -1.2
2,4, 6, 8- 6. 79 6. 64 -0. 15 -2.3
1, 3, 4,6, 9- 6. 34 6. 38 0. 04 0.6
2,3, 4,6, 9- 6. 53 6. 39 -0. 14 -2.1

M3 M 3 AT AEH, BT MEA TRIBAEA M HNREERE, REMT 3% 20, FHik,
AT LA T X6 R R A Y log K, (H#E4T B
4.3 FEHEEHETN
AU L REERE, BRATXS SCHR b 4 R IR log K, 18 B H At 85 % PCDF, f) log K, (AT T M, &3R5
F& 4,
£ 4 B 85 FhikikIRE logK,, M EK FCDFs A E R
Table 4 Predicted logK,, values for 85 PCDFs without observed values reported

Substitution Predicted Substitution Predicted Substitution Predicted Substitution Predicted
pattern logK,, pattern logK,, pattern logK., pattern logK,,

1- 5.51 1,2,7- 5.95 3,4,7- 5.79 2,3,4,7,9 - 6.47
2- 5.51 1,2,8- 6.01 3,4,8 - 5.84 1,2,3,4,6,7 - 6.66

- 5.50 1,2,9- 5.98 3,4,9- 5.81 1,2,3,4,6,8 - 6.71
4- 5.49 1,3,4- 5.80 1,2,3,7- 6.28 1,2,3,4,6,9- 6.67
1,2- 5.66 1,3,6- 5.82 1,2,4,6 - 6.11 1,2,3,4,7,9- 6.83
1,3 - 5.63 1,3,7- 5.91 1,2,4,7 - 6.21 1,2,3,4,8,9- 7.07
1,4- 5.59 1,3,8- 5.96 1,2,4,9- 6.22 1,2,3,6,7.8- 6.93
1,6- 5.59 1,3,9- 5.94 1,2,6,8- 6.25 1,2,3,6,7,9 - 6.79
1.7- 5.63 1,4,6 - 5.75 1,2,6,9 - 6.23 1,2,3,6,8,9 - 6.92
1,8 - 5.67 1,4,7 - 5.83 1,2,8,9- 6.36 1,2,3,7,8,9 - 7.33
1,9 - 5.65 1,4,8 - 5.88 1,3,6,7 - 6.15 1,2,4.6,7,8 - 6.69
2,3- 5.64 1,4,9- 5.85 1,3,6,9- 6.19 1,2,4,6.7,9 - 6.63
2,4~ 5.59 2,3,4 - 5.81 1.4,6,8 - 6.12 1,2,4,6,8,9- 6.69
2,6 - 5.60 2,3,6- 5.83 1,4.7,8 - 6.20 1,3,4,6,7.8~ 6.62
2,7~ 5.65 2,3,7- 5.92 2,3,4,8- 6.21 1,3,4,6.7,9- 6.67
3,4 - 5.57 2,3.8- 5.98 3,4,6,7 - 6.02 2,3,4,6,7,8- 6.69
3.6 - 5.57 2,3,9- 5.95 1,2,3,4,6 - 6.39 1,2,3,4,6,7,9 - 7.23
3,7~ 5.62 2,4,6 - 5.76 1,2,3,4,9- 6.51 1,2,3,4,6,8,9- 7.43
4,6 - 5.54 2,4,7 - 5.84 1,2,3,7,9 - 6.58 1,2,3,4,6,7,8,9 - 7.74
1,2,3- 5.93 2,4,8- 5.90 1,2,3,8,9- 6.67
1,2,4 - 5.86 2,4,9 - 5.87 1,2,4,8,9- 6.54
1,2,6- 5.86 3,4,6- 5.71 1,3,4,7,8- 6.46
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