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Abstract Structures of 135 polychlorinated dibenzothiophenes (PCDTs) and 135 polychlorinated diben-
zothiophene sulfones (PCDTO,s) were characterized using electrotopological state index (ETSI) for atom
types. Quantitative linear relationship models were built between gas chromatographic retention index (R/)
from DB-5 GC column and ETSI descriptors were established for PCDT and PCDTO,. The models derived
from the variable selection and modeling based on prediction (VSMP) technique present correlation coeffi-
cient (%) of 0.9939 for PCDT and of 0.9729 for PCDTO,, leave-one-out cross-validation coefficient (¢°) of
0.9921 for PCDT and of 0.9692 for PCDTO,, respectively. In order to validate the stability and predictive
power of the models, 17 PCDT and PCDTO, were used as training sets to build QSRR models. The models
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present 7 of 0.9959 for PCDT and of 0.9783 for PCDTO,, ¢* of 0.9921 for PCDT and of 0.9740 for
PCDTO,. The results demonstrate the robustness of the QSRR models. The models were used to predict the
RI of test set with 8 compounds and predict set with 110 compounds, and the result of test set with 8 com-

pounds show that the training set has a good predictive ability.
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Table 1 Observed values and calculated values of 135 PCDT and PCDTO,
No. B Pebt _ FCDTO, .

X39 LI AH THEE X39 SERAH THIAE
1 1- 6.1840 17.88 19.77 6.0602 41.23 47.18
2 2- 5.9806 18.39% 19.34 5.8881 42.69* 46.89
3 3- 5.9529 18.46 19.28 5.8290 43.50 46.79
4 4- 6.1389 17.15 19.68 5.9651 49.41 47.02
5 1,2- 12.2386 32.79 12.0224 57.18
6 1,3- 12.1785 31.77* 32.66 11.9309 49.56* 57.02
7 1,4- 12.3496 31.95 33.03 12.0519 57.19 57.22
8 1,6- 12.3414 32.98 33.01 12.0438 58.22 57.21
9 1,7- 12.1505 32.60 11.9028 56.97
10 1,8- 12.1831 32.67 11.9668 57.08
11 1,9- 12.3947 33.13 12.1470 57.38
12 2,3- 12.0075 36.25 32.30 11.7912 55.24 56.79
13 2,4- 12.1611 31.09* 32.63 11.8949 56.85% 56.96
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14 2,6- 12.1632 32.72 32.63 11.8969 59.70 56.96
15 2,7- 11.9715 32.22 11.7552 56.73
16 2,8- 12.0024 35.55 32.29 11.8175 53.74 56.83
17 3,4- 12.1658 32.64 11.8682 56.92
18 3,6- 12.1054 34.09 32.51 11.8077 60.40 56.82
19 3,7- 11.9162 32.10 11.6685 56.58
20 4,6- 12.2963 32.68 32.92 11.9487 66.23 57.05
21 1,2,3- 18.3072 45.84 17.9671 67.14
22 1,2,4- 18.4459 46.14 18.0558 67.29
23 1,2,6- 18.4097 46.06 18.0195 67.23
24 1,2,7- 18.2155 45.65 17.5482 66.44
25 1,2,8- 18.2513 45.72 17.9426 67.10
26 1,2,9- 18.4678 46.19 18.1277 67.41
27 1,3,4- 18.4182 46.08 17.9967 67.19
28 1,3,6- 18.3496 45.36%* 45.93 17.9281 65.28* 67.07
29 1,3,7- 18.1554 47.19% 45.52 17.7840 59.27* 66.83
30 1,3,8- 18.1880 45.59 17.8479 66.94
31 1,3,9- 18.4028 46.05 18.0313 67.25
32 1,4,6- 18.5255 46.31 18.0540 67.29
33 1,4,7- 18.3296 45.89 17.9082 67.04
34 1,4,8- 18.3623 4596 17.9721 67.15
35 1,4,9- 18.5787 46.43 18.1573 67.46
36 1,6,7- 18.3820 46.00 17.9605 67.13
37 1,6,8- 18.3822 46.00 17.9921 67.18
38 1,7,8- 18.2236 45.66 17.8835 67.00
39 2,3,4- 18.2621 45.75 17.8720 66.98
40 2,3,6- 18.1736 45.56 17.7835 66.83
41 2,3,7- 17.9365 45.05 17.5964 66.52
42 2,3,8- 17.9168 51.95 45.00 17.6080 64.66 66.54
43 2,4,6- 18.3321 44 82% 45.90 17.8920 72.41%* 67.01
44 2,4,7- 18.1380 45.48 17.7479 66.77
45 2,4,8- 18.1689 46.44 45.55 17.8102 65.97 66.88
46 2,6,7- 18.3369 4591 17.8654 66.97
47 3,4,6- 18.1427 45.49 17.7213 66.73
48 3,4,7- 18.1704 45.55 17.7803 66.83
49 1,2,3,4- 24.5885 59.35 24.0746 77.38
50 1,2,3,6- 24.4919 59.14 23.9779 77.22
51 1,2,3,7- 24.2946 58.72 23.8306 76.97
52 1,2,3,8- 24.3304 58.79 23.8978 77.08
53 1,2,3,9- 24.5500 59.27 24.0861 77.40
54 1,2,4,6- 24.6354 59.45 24.0715 77.37
55 1,2,4,7- 24.4364 59.02 23.9224 77.12
56 1,2,4,8- 24.4722 59.10 23.9896 77.23
57 1,2,4,9- 24.6936 59.58 24.1796 77.55
58 1,2,6,7- 24.4606 59.07 23.9467 77.16
59 1,2,6,8- 24.4640 59.08 239814 77.22
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60 1,2,6,9- 24.6655 59.52 24.1516 77.51
61 1,2,7,8- 24.3023 58.73 23.8697 77.03
62 1,2,7,9- 24.4864 59.13 24.0224 77.29
63 1,2,8,9- 24.5546 59.28 24.1220 77.46
64 1,3,4,6- 24.6077 59.39 24.0124 77.27
65 1,3,4,7- 24.4087 58.96 23.8634 77.02
66 1,3,4,8- 24.4413 59.03 23.9273 77.13
67 1,3,4,9- 24.6610 59.51 24.1156 77.45
68 1,3,6,7- 24.4005 58.95 23.8552 77.01
69 1,3,6,8- 24.4007 58.95 23.8868 77.06
70 1,3,6,9- 24.6005 59.38 24.0552 77.34
71 1,3,7,8- 24.2390 58.60 23.7751 76.88
72 1,3,7,9- 24.4214 58.99 23.9261 77.13
73 1,4,6,7- 24.5796 59.33 23.9843 77.23
74 1,4,6,8- 24.5798 59.33 24.0159 77.28
75 1,4,6,9- 24.7813 59.76 24.1860 77.56
76 1,4,7,8- 24.4164 58.98 23.9025 77.09
77 1,6,7,8- 24.4968 59.15 23.9828 77.22
78 2,3,4,6- 24.4468 59.05 23.8828 77.06
79 2,3,4,7- 24.2495 58.62 23.7355 76.81
80 2,3,4,8- 24.2803 58.69 23.7978 76.91
81 2,3,6,7- 242214 58.56 23.7075 76.76
82 2,3,6,8- 24.2199 61.74 58.56 23.7373 76.72 76.81
83 2,3,7,8- 24.0599 58.21 23.6273 76.63
84 2,4,6,7- 243831 58.91 23.8192 76.95
85 2,4,6,8- 243816 58.90 23.8490 77.00
86 3,4,6,7- 24.3878 58.92 23.7925 76.90
87 1,2,3,4,6- 30.7917 72.69 30.1039 87.48
88 1,2,3,4,7- 30.5513 72.17 29.9135 87.16
89 1,2,3,4,8- 30.5668 72.21 29.9604 87.24
90 1,2,3,4,9- 30.7733 72.65 30.1356 87.54
91 1,2,3,6,7- 30.4157 71.88 29.7779 86.94
92 1,2,3,6,8- 30.5566 72.18 29.9502 87.23
93 1,2,3,6,9- 30.7613 72.62 30.1236 87.52
94 1,2,3,7,8- 30.5533 72.18 29.9155 87.17
95 1,2,3,7,9- 30.4752 72.01 29.8688 87.09
96 1,2,3,8,9- 30.6472 72.38 30.0908 87.46
97 1,2,4,6,7- 30.7000 72.49 30.0122 87.33
98 1,2,4,6,8- 30.7034 72.50 30.0470 87.39
99 1,2,4,6,9- 30.9098 72.94 30.2220 87.68
100 1,2,4,7,8- 30.5367 74.40 72.14 29.9303 84.64 87.19
101 1,2,4,7,9- 30.7257 72.55 30.0880 87.46
102 1,2,4,8,9- 30.7102 7251 30.1038 87.48
103 1,2,6,7.8- 30.5890 7225 29.9827 87.28
104 1,2,6,7,9- 30.7581 72.62 30.1204 87.51
105 1,3,4,6,7- 30.6723 7243 29.9531 87.23
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106 1,3,4,6,8- 30.6725 72.43 29.9847 87.28
107 1,3,4,6,9- 30.8772 72.87 30.1580 87.57
108 1,3,4,7.8- 30.5058 72.07 29.8681 87.09
109 1,3,4,7,9- 30.6931 72.48 30.0240 87.35
110 1,3,6,7.8- 30.5258 72.12 29.8880 87.12
111 1,4,6,7.8- 30.7081 7251 30.0203 87.34
112 2,3,4,6,7- 30.5081 72.08 29.8204 87.01
113 2,3,4,6.8- 30.5066 72.08 29.8502 87.06
114 2,3,4,7.8- 30.3417 71.72 29.7353 86.87
115 1,2,3,4,6,7- 36.8667 85.75 36.0551 97.46
116 1,2,3,4,6,8- 36.8359 85.69 36.0557 97.46
117 1,2,3,4,6,9- 37.0262 86.10 36.2146 97.73
118 1,2,3,4,7,8- 36.6418 85.27 359116 97.22
119 1,2,3,4,7,9- 36.8321 85.68 36.1308 97.59
120 1,2,3,4,8,9- 36.9606 85.95 36.2304 97.75
121 1,2,3,6,7,8- 36.6921 85.38 35.9619 97.30
122 1,2,3,6,7,9- 36.8644 85.75 36.1028 97.54
123 1,2,3,7,8,9- 36.7503 85.50 36.0700 97.48
124 1,2,4,6,7.8- 36.8420 85.70 36.0618 97.47
125 1,2,4,6,7,9- 37.0160 86.07 36.2044 97.71
126 1,2,4,6,8,9- 37.0518 86.15 36.2716 97.82
127 1,2,4,7,8.9- 36.9002 85.82 36.1699 97.65
128 1,3,4,6,7,8- 36.8111 85.63 35.9995 97.37
129 1,3,4,6,7,9- 36.9834 86.00 36.1404 97.60
130 2,3,4,6,7,8- 36.6421 85.27 35.8618 97.14
131 1,2,3,4,6,7,8- 43.0191 98.70* 98.98 421151 110.50% 107.62
132 1,2,3,4,6,7,9- 43.1963 98.07 99.36 42.2609 108.37 107.86
133 1,2,3,4,6,8,9- 43.2321 97.71 99.44 423280 106.56 107.97
134 1,2,3,4,7.8,9- 43.0773 102.94 99.11 422232 105.19* 107.80
135 1,2,3,4,6,7,8.9- 49.4228 111.49* 112.75 48.3949 119.50 118.14
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Table 2 The practical parameters of the QSRR models
m I r RMSEE ¢’ g RMSEP Variable
PCDT
1 0.99390.9969 2.27 0.99210.9961 2.59 39
2 0.99450.9972 2.15 0.99250.9962 2.53 11,39
PCDTO,
1 0.97290.9863 3.74 0.96920.9845, 4.00 39
2 0.97350.9867 3.69 0.96710.9834 4.14 11,39
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Table 3 The practical parameters of the QSRR models of the

training set

m P r  RMSEE ¢ g RMSEP Variable

PCDT

1 0.9959 0.9979 1.85
2 0.9973 0.9986 1.49
PCDTO,

1 0.9783 0.9891 3.29
2 0.9788 0.9894 3.25

0.9921 0.9960 2.74 39
0.9940 0.9970 2.45 11, 39

0.9740 0.9869 3.67 39
0.9697 0.9848 4.00 11, 39
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