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QSPR Study of PCDFs Based on DFT-Quantum Topological Method

XTAO Fang-zhu
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Abstract: In order to study the quantitative relationship between photolysis half-lives
(t,,,) of PCDFs on spruce ( Picea abies) needles and fly ash surfaces and its structure. In
this paper,using density functional theory ( DFT) ,the molecular space structure patterns of
48 polychlorinated dibenzofurans ( PCDFs) were optimized , calculated and analysed at the
B3LYP/6-31 + G(d) level and the topological distance matrix was built with the space to-
pological distance among atoms. We introduced two quantum topological indices XP | ,XP,
based on the topological distance matrix, branch vertex of atoms in a molecule, which was
put forward by colouring atoms in the molecular graph with equilibrium electro-negativity.

And two quantitative structure-property relationship ( QSPR) models on ¢,,0f PCDFs on
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spruce ( Picea abies) needles and fly ash surfaces were developed by partial least regression

(PLS). The calculated results by the model indicate the average relative deviations be-

tween calculated values and experimental data of ¢,,,. To validate the estimation stability for

internal samples and the predictive capability for external samples of resulting models,

Leave-One-Out (LOO) were performed. And the results shows that the models have good

stability and predictability.

key words ; polychlorinated dibenzofurans( PCDFs) ; photolysis half-lives ; equilibrium elec-

tro-negativity ; quantum topological indices; quantitative structure-property relationship
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Table 1 Ther correlation between quantum topological indices XP, .XP, and lg ¢, ,, of PCDFs

P PCDFs Quantum topological index wiz KRR
XP, XP, lgt,, Exp. lg ¢ ca. lgt,, Exp. lg ¢ ca.

1 1,2,6,8-TCDF 22.336 8 89.685 1 1.73 1.69 1.98 1.89
2 1,2,6,9-TDCF 22.420 5 89.932 9 1.61 1.67 1.98 1.99
3 1,2,7,8-TDCF 22.500 6 90.032 1 1.65 1.69 1.86 1.87
4 1,3,4,7-TDCF 22.632 9 90.325 4 - - 1.98 1.89
5 1,3,4,8-TDCF 22.7259 90.633 3 1.64 1.60 1.97 1.96
6 1,3,4,9-TDCF 22.810 3 90.936 2 - - 1.97 1.96
7 1,3,6,8-TDCF 22.9257 91.023 6 1.76 1.72 1.80 1.86
8 1,4,6,8-TDCF 23.002 1 91.422°5 1.70 1.73 1.83 1.84
9 2,3,4,6-TDCF 23.125 4 91.963 3 1.64 1.59 1.96 1.92
10 2,3,4,8-TDCF 23.302 2 92.233 4 - - 1.98 1.97
11 2,3,6,7-TDCF 23.400 9 92.996 5 1.70 1.65 1.97 2.01
12 2,3,7,8-TDCF 23.483 0 93.777 5 1.66 1.72 1.98 2.06
13 2,4,6,7-TDCF 23.503 1 94.365 5 1.72 1.72 2.00 2.03
14 3,4,6,7-TDCF 23.599 8 94.756 9 1.72 1.74 1.94 1.88
15 1,2,3,4,6-PeCDF 23.625 4 95.003 1 1.67 1.66 2.01 1.95
16 1,2,3,4,9-PeCDF 23.710 2 95.526 7 1.71 1.75 2.07 2.06
17 1,2,3,6,7-PeCDF 23.822 4 95.997 8 1.74 1.78 1.97 1.92
18 1,2,3,6,9-PeCDF 23.993 7 96.102 5 1.82 1.77 2.05 2.12
19 1,2,3,7,9-PeCDF 24.100 1 96.320 5 1.65 1.60 2.07 2.04
20 1,2,3,8,9-PeCDF 24.233 9 96.445 8 1.71 1.72 2.16 2.16
21 1,2,4,6,7-PeCDF 24.433 0 96.633 2 1.69 1.66 2.00 2.01
22 1,2,4,6,8-PeCDF 24.533 1 96.821 2 - - 1.97 1.89
23 1,2,4,7,8-PeCDF 24.702 5 96.910 2 1.69 1.62 1.97 1.99
24 1,2,4,8,9-PeCDF 24.832 1 97.2351 1.67 1.67 2.04 2.01
25 1,3,4,6,8-PeCDF 24.900 4 97.733 6 - - 1.95 1.94
26 1,3,4,6,9-PeCDF 25.013 2 97.933 2 1.65 1.66 2.01 2.00
27 1,3,4,7,8-PeCDF 25.233 9 98.025 7 1.70 1.72 1.95 1.94
28 1,3,4,8,9-PeCDF 25.368 7 98.367 2 1.72 1.71 2.01 2.06
29 2,3,4,6,7-PeCDF 25.500 8 98.578 9 1.78 1.79 2.07 2.03
30 2,3,4,6,8-PeCDF 25.669 1 98.902 3 1.72 1.69 2.00 2.01
31 2,3,4,7,8-PeCDF 25.325'1 99.032 5 1.74 1.67 2.00 2.03
32 2,3,4,7,9-PeCDF 25.425 8 99.456 9 - - 1.96 1.89
33 2,3,4,8,9-PeCDF 25.569 8 99.830 2 1.68 1.64 - -

34 1,2,3,4,6,7-HxCDF 25.669 3 100.201 2 1.76 1.77 2.15 2.19
35 1,2,3,4,6,8-HxCDF 25.733 5 100.833 9 1.78 1.77 2.07 2.01
36 1,2,3,4,8,9-HxCDF 25.800 2 101.023 7 1.79 1.81 2.14 2.07
37 1,2,3,6,7,8-HxCDF 25.9315 101.922 13 1.87 1.89 2.07 2.06
38 1,2,3,6,7,9-HxCDF 26.005 8 102.023 7 1.85 1.82 2.09 2.04
39 1,2,3,7,8,9-HxCDF 26.123 5 102.352 4 1.90 1.93 2.02 2.01
40 1,2,4,6,7,8-HxCDF 26.236 1 102.632 9 1.76 1.77 2.10 2. 11
41 1,2,4,6,7,9-HxCDF 26.372°5 102.963 2 1.81 1.83 2.10 2.13
42 1,2,4,6,8,9-HxCDF 26.482 2 103.221 5 1.92 1.93 2.10 2.05
43 2,3,4,6,7,8-HxCDF 26.512 6 103.652 6 1.85 1.88 2.06 2.04
44 1,2,3,4,6,7,8-HpCDF 26. 669 2 103.993 2 1.93 1.94 2.06 2.07
45 1,2,3,4,6,7,9-HpCDF 26.772 6 104.023 5 1.89 1.88 2.18 2.21
46 1,2,3,4,6,8,9-HpCDF 26.913 8 104.692 5 1.93 1.91 2.24 2.31
47 1,2,3,4,7,8,9-HpCDF 27.009 7 104.997 9 1.93 1.92 2.05 2.01
48 OCDF 28.130 5 105.632 5 2.00 1.97 2.30 2.24
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