Supporting Information

Table S1. Polychlorinated dibenzofurans with identity number (ID) representing the sub-
stitution pattern.

ID X, X, Xs X, Xs Xy Xg Xo
1 H cl H H H H H H
2 H H H cl H H H H
3 H cl H H cl H H H
4 H cl H H H H cl H
5 cl H cl H cl H H H
6 cl H cl H H H cl H
7 H cl cl cl H H H H
8 H cl cl H H H cl H
9 H cl H H cl cl H H

10 H cl cl cl cl H H H

11 H cl cl cl H H cl H

12 H cl cl H H cl cl H

13 cl cl H cl cl cl H H

14 cl cl cl cl H H cl H

15 cl cl cl H H cl cl H

16 H cl cl cl H cl cl H

17 cl cl cl cl H cl cl H

18 H cl cl cl cl cl cl H

19 H cl cl H cl H cl H

20 cl cl cl H cl H H H

21 cl cl cl H H cl H H

22 cl H cl cl H cl cl H

23 H cl cl cl H cl H cl

24 cl cl cl H H cl H cl

25 cl cl cl H H cl H H

26 cl H cl cl H cl cl H

27 H cl cl cl H cl H cl

Table S2. Polyhalogenated dibenzo-p-dioxins with identity number (ID) represent-
ing the substitution pattern

ID X1 X X3 X4 X X7 Xg Xo
28 Cl Cl Cl H H Cl Cl H
29 H Cl Cl H Cl Cl H H
30 H Cl Cl H Cl H H H
31 Cl Cl Cl Cl H Cl Cl H
32 Cl H Cl H H Cl Cl H
33 Cl Cl H Cl H Cl Cl H
34 Cl Cl Cl Cl H H H H
35 H Cl Cl H H Cl H H
36 H Cl H H H H Cl H
37 Cl Cl Cl Cl Cl Cl Cl Cl
38 Cl H H H H H H H
39 H Br Br H H Br Br H
40 H Br Br H H Cl Cl H
41 H Br Cl H H Cl Br H
42 H Br Cl H H Cl Cl H
43 Br H Br H H Br Br H
44 Br Br H Br H Br Br H
45 H Br Br H H Br H H
46 H Br H H H Br H H




Table S3. Polychlorinated biphenyls with identity number (ID) representing the substitu-

tion pattern

ID X2 X3 X4 XS X6 X2¢ X3¢ X4¢ X5¢ X6¢
47 H Cl Cl H H H Cl Cl H H
48 H Cl Cl Cl H H Cl Cl H H
49 Cl H H H H H Cl Cl Cl H
50 Cl Cl Cl H H H Cl Cl H H
51 Cl H Cl Cl H H Cl Cl H H
52 Cl Cl Cl Cl H H Cl Cl H H
53 Cl Cl Cl Cl H H Cl Cl Cl H
54 Cl H Cl H H Cl H Cl H H
55 Cl H Cl Cl H Cl H Cl Cl H
56 Cl Cl Cl Cl H H H H H H
57 Cl H Cl H Cl H Cl Cl Cl H

Table S4. Energy, hardness, chemical potential, electrophilicity and local electrophilicity (MPA and HPA) for differ-
ent polychlorinated dibenzofurans (solvent phase)

Molecule Energy (a.u.) h (eV) m(eV) w(eV) Wma (€V) MPA Observed plCs,® Calculated plCs
1 —996>0274 2607 343  2%94 0434 4061 3%29
2 —996>9253 2637 342  2X60 0439 3429 3670
3 —1456565199 2474 -3002 3077 0461 4425 4%763
4 -145656221 2475 =3930 3421 0457 4403 4860
5 -1916x:4125 2456 4048 31836 0°608 6x23 5047
6 -1916x4148 24410 4029 3867 0%603 4653 6002
7 —1916x4040 2443 4025 3815 0%624 55896 6082
8 -1916x114 2430 453 33880 0624 6858 6>309
9 —23756956 24423 4470  3%87 0%653 7255 75086

10 —23756978 2404 4476 3626 0649 7879 7476

11 —2375%050 2409 4200  3%661 0%653 7657 75358

12 —2375%004 25369 —4X42  3%20 0%625 8444 6862

13 —2375%011 2415 4810 3846 0°696 5x15 8239

14 —28352884 2850 —4260 3860 0°698 8494 83814

15 —28352848 2845 451 3854 0658 7911 TX79

16 —2835%2882 2861 4270 3860 0°658 8447 7810

17 —28352866 25822 4860  4%94 0%610 8943 8975

18 —3294:8734 253861 —45899  4X%97 0674 7687 8630

19 —3294:8723 2422 413  3%665 0%642 8876 7231

20 —2375%017 2425 —4468  3%83 0°%661 7610 7481

21 —2375%970 2867 4409  3%67 0°645 7879 6920

22 —2375%6995 2339 4245 34853 0°665 75954 7870

23 —28352904 2>858 —4>266 386 0%671 7657 75064

24 —28352899 2>3839 472 39000 0%662 7657 8001

25 —28352805 25867 —4X09  3%67 0%645 75813 6920

26 —23756980 2339 4245 34853 0°665 8689 7870

27 —23756995 2858 —466 3860 0671 75954 75063

®Experimental data as given in ref. [31]



Table S5. Energy, hardness, chemical potential, electrophilicity and local electrophilicity (MPA and HPA) for differ-
ent polychlorinated biphenyls (solvent phase).

Molecule Energy (Hartree) h (eV) m(eV) w(eV) Wnx (eV)HPA Observed pICsy® Calculated plCsy

1 —2301%6832 2608 —4033 3242 02488 7028 6949
3 —27612718 2494 4481 3604 05255 7871 7265
4 —2301%6767 2674 4062 3085 0241 5%84 5%85
5 —27612667 2641 4407 3494 0240 6x134 5%602
6 —27612711 2610 —4431 3269 0,202 5x762 6805
8 —3220-8544 2618 —4229 3415 0,293 6°057 5x04
10 —3680x4426 2619 —4864 3635 0,280 5885 6815
11 —2301>6823 2886 -3972  2¥33 02463 4442 4881
12 —3220°8605 2X65 4206 3498 0487 4689 53851
13 —2301>6686 2657 4033 3060 0,312 4405 5003
14 —3220-8591 2991 —4223 2981 0213 4677 3966

®Experimental data as given in ref. [31]
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FigureS1. The geometries of (a) 3,3¢dichlorobenzidine (b) 3,3¢dimethoxybenzidine with the atom numbering.
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Figure S2. The charge density (r) distribution at the bond critica point of the selected group for 3,3¢
dimethoxybenzidine. (a) CiN2iHzHz3, (b) CioNigHi9H20, (€) CoO004CosHasH27H28, (d) CoOs0CaiHzoHa3H24, (€) CriHie

and (f) C3C.
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Figure S3. The structural template of (a) polychlorinated dibenzofurans, (b) polyhalogenated dibenzo-p-dioxins and
(c) polychlorinated biphenyls with required atom numbering.



