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[Abstract]

The cobalamin derivative (B;,)-TiO; hybrid catalyst for the dechlorination of trichlorinated
organic compounds has been developed. The covalently bound B, on the TiO, surface
transforms trichlorinated organic compounds into ester and amide under mild conditions. For
example, ester and amide are formed from benzotrichloride in air or nitrogen. Benzoyl
chloride, which is formed as one of intermediates, is detected by GC—MS. The dechlorination
radical reaction from benzotrichloride to benzoyl chloride is not understood. To determine the
dechlorination mechanism DFT calculations were performed.

Geometry optimizations were performed using the B3LYP functional combined with the
6-31G* basis set. Solvent effects are estimated for methanol by using the PCM method. The
Gaussian 09 program was used for all calculations.

According to our theoretical analysis, the dechlorination of benzotrichloride has two reaction
pathways.
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Fig. 1. Reaction pathways for dechlorination
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