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DFT investigation of bromide oxidation mechanism by
[V(5+)0(0,)Hheida]. Determination of reactive, transition state and

product compounds.
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Vanadium is also an essential cofactor in vanadium nitrogenase and the vanadium

haloperoxidases (VHPOs). Under acidic conditions in nonaqueous solution, the peroxo-oxo
vanadium (5+) complex is capable of mimicking the bromide and thioether oxidation abilities
of VHPO:s. , |

DFT studies on the functional model [V(5+)O(O2)Hheida] (Hsheida: N-(2-
hydroxyethyl)iminodiacetic acid) reported in the literature, demonstrated that, of the three
most basic sites (oxo, peroxo or carboxylate) protonation of the peroxo moiety was
energetically favored.

Kinetic and mechanistic studies of oxo-peroxo vanadium (5+) complex led researchers
to propose the catalytic cycle for these complexes shown in scheme 1. The rate constant
obtained for bromide oxidation for the Hheida complex 280 M S has reported in the

literature. |

Our DFT calculations showed that, of the seven proposed nucleofilic attack sites of Br’
on the protonated peroxide ligand only three sites (R1,R2,R3) are energetically and
structurally different. Also, three different optimization site of HOBr near the dioxo
vanadium(V) complex in the product compounds (P1, P2, P3) found. To now we could
suggest three suitable transition state compounds (TS). According to these results, we can
confirm known mechansim and experimental data like as rate constants for halide oxidation.

These programmed calculations shed light to design new model complexes for VHPOs with
optimum properties, especialy to perform oxidation of halides and organic sulfides with high
yield. -
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Scheme 1.
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