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Table 1 M ulliken atan ic charges of chbrne atoms ©r selected PCDDs
Qéin
1 2 3 477 8 AP
1,2 3 7 8PeCDD 0. 06606 0. 05914 0. 03402 0. 02995 0. 02912 0. 00692 2 3 7 &TCDD
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1 2 3 4TCDD 0. 06413 0. 05899 0. 0589 0. 06413 — 0. 00514 1 2 3-T€DD
12 3T£DD 0. 05812 0. 05222 0. 02634 — — 0. 00590 2, 3D CDD
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2 CBDB1 (
Table2 Dechbrnaton products of selected ch brobenzenes n crude extracts ofDehalococcodes sp. CBDB1
famols ' mg ! fmols s e mg !
12 3 L 3 11xo0. 7 123 4 L2 4 355121
1, 2 4 1, 3-/1 4 0.3%0.0 1235 L35 76t1.7
1,3 5 — <0.05 1245 124 310.1
1235/1245 17112 0. 4%0.0
3
Tabk 3 Mullken atomic charges of chbrine aloms for selected chlowbenzenes
Qe
1 2 3 4 5 6 A
0. 07587 0. 07587 0. 07587 0. 07587 0. 07587 0. 07587 —
0. 04396 0. 06%40 0. 07073 0. 06%40 0. 04396 — 0. 00133
L 23 4 0. 03250 0. 06250 0. 06250 0. 03250 — — 0. 03000
1235 0. 03801 0. 06294 0. 03801 — 0. 01222 - 0. 02493
1245 0. 03673 0. 03673 — 0. 03673 0. 03673 — —
L2 3 0. 02370 0. 05383 0. 02370 — — — 0. 03013
124 0. 02478 0. 028383 — - 0. 00043 — — 0. 00405
135 0. 00539 — 0. 00539 — 0. 00539 — —
L 2- 0. 01339 0. 01339 — — — — —
13 - 0. 01069 — 0. 01069 — — — —
14 - 0. 01428 — — - 0. 01428 — — —
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Fig 2 Dechbrinaton patways of chlorobenzenes predicted by Q. ,
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Fig 3 Cuwe betveen waction ativity and maxinalQ ., of selected chlorcbenzenes
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Adrian ' D ehalococwides sp. CBDB1
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Table4 M ullken atan ic charges of chbrine atoms of ch brophenol ions
Q8w

2 3 4 5 6 A
- 0. 05840 - 003959 - 0. 04478 - 0. 13959 - 0.05840 0. 00519
2345 - 0. 07345 — 004997 - 0. 0552 - 0. 08814 — 0. 00525
2346 - 0. 06864 - 005110 - 0. 08780 - - 0.10825 0. 01754
23356 - 0. 07076 - 0 08448 — — 0. 08448 - 0.07076 0. 01372
23 4 - 0. 08734 — 0 06444 - 0. 10635 — — 0. 02290
235 - 0. 08591 - 009672 — - 0. 13539 — 0. 01081
236 - 0. 08294 - 010325 — — - 0.12725 0. 02031
24 5 - 0. 12591 — — 0. 09947 - 0. 10158 — 0. 00211
24 6 - 0. 11988 — -0. 13172 - - 0.11988 0. 01184
345 — - 010148 - 0. 06589 - 0. 10148 — 0. 03559
2 3 - 0. 10315 - 012021 — — — 0. 01706
2 4 - 0. 14222 — - 0. 15277 - — 0. 01055
25 — 0. 14589 — — - 0. 15754 — 0. 01165

2 6 - 0. 14319 — — — - 0.14319 -
3, 4 — - 011921 - 0. 11888 — — 0. 00033

3 5 — - 0 15051 — - 0. 15051 - -

2-/3- /14~ - 0. 16815 - 0 18004 - 0. 17564 — — —

s Qcin)-
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Fig 4 Dechlormaton pathways of chlowphenols catalyzed by D ehalococcordes sp. CBD B1
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STRUCTUREACTIVITY RELATION HIPS ON REDUCTIVE
DECHLOR INAT DN PATHWAY S OF AROMATIC ORGANO-CHLORINE
COMPOUND S CONDUCTED BY D ehalococcodes sp CBDB1

P 23 .4 Jd cge 2
LU Guz—nmgL TAO Xueqn DANG Zhi HUANG W etlin
(1 School of Enviomental Science and Engneering South ChinaU nwewsity of Technobgy, Guangzhou 510006, Ching

2 Deparmentof Env ionmental Sciences Ruigers TheStateUniversity of New Jersey, Newv Brunsvick, NJ 08901 USA;
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ABSTRACT

Theoretical validatbn and proposition of the reductve b bdechlornatbn pathw ays for aran atic organochle-
rne canpounds conducted by D ehalococcoddes sp. CBDB1 were stud ied. Density functonal theory cala lations
were carried out at the B3LYP /6-31G ( d) level for polych brinated d benzop—dioxins ( PCDDs), chbroben-
zenes and chlorophenols and M ullken atom ic charges on chlorne atans (Q ¢y, ) were adopted as the probe of
the dechlorination reacton actwity. )¢y, can correctl ndicate the main dedhlornaton daughter pwoducts of
PCDDs chbrobenzenes and chlorophenols conducted by strain CBDB1. The dech brination reaction favors elin +
natbn of he chbrine atans having greater Qcy,) - For a series canpounds having sin ilar structurg the maxial
Qi of each molecular can be used to estimate the reactbn possbility of the canpound the maxmal Q ¢y
cannot be too large or too small to take biodech brination reaction. In add ition the gap betw een maxmal Q ¢y
and the nextmaxim alQcyn) ( A cyny) ) of the sanemolecule can be used to estinate the existence of a secondary
daughter product the smaller of the AQ ¢y, the more possble to fom a secondary daughter pwoduct

Keywords aranatic oganochlorne canpounds D ehalococodes sp. CBDB1,  reductive dechlorinaton
pathways theoretical ndicator



