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The aim of this study was to determine the stability or reactivity of trimethyltin
(TMT), trimethyllead (TML), triethyltin (TET) and triethyllead (TEL)
hydroxylates, with respect to hydroxyl hydrogen abstraction, hydroxy! radical
abstraction and protonation in water. The computations were performed with
Gaussian94 and Gaussian98 by the ab initio Hartree-Fock method, followed by
the non-local density functional method with B3LY P potentia in the functional
basis with pseudopotentials replacing the core of Pb, Sn, O and C (described in
[1-3]). The studied compounds were optimized by the Berny agorithm, and
Hessian was computed for the final structures. The abstraction studies were
performed taking into account the basis set superposition error. The proton
affinities of the hydroxylates’ structures were studied taking into account the
ZPE of the molecules. The results show that all the hydroxylates are stable with
respect to hydroxyl hydrogen abstraction, and that TMT-OH and TET-OH are
aso stable with respect to hydroxyl group abstraction. The binding energies of
the OH radica in TML-OH and TEL-OH are 71.8 and 73.6 kcal/mol,
respectively. The binding of OH radical in the trialkyllead compounds seems to
be very weak. The radical can be released in the presence of weakly-bound
hydrogens (e.g. from antioxidants and unsaturated hydrocarbons) causing
peroxydation of the lipid membrane medium and trialkyllead radical toxicity.
However, the high proton affinities of TMT-OH (resultant value in water: 64.5
kcal/mol) and TML-OH (resultant value in water: 85.8 kcal/mol) show that
dihydrated cationic forms of TMT and TML are much more stable in water in
the presence of proton donors than in anon-polar medium.

REFERENCES

1. Lalohn, L.A., Christiansen, PA., Ross, R.B., Atashroo, T. and Ermler,
W.C. Ab initio relativistic effective potentials with spin-orbit operators. J.
Chem. Phys. 87 (1987) 2812-2118.

2. Pacios, L.F. and Christiansen, P.A. Relativistic effective potentials with
spin-orbit operators. J. Chem. Phys. 82 (1985) 2667-2679.

3. van Duijneveldt, F.B. Gaussian basis set for atoms H-Ne for use in
molecular calculations, RJ 945 report of IBM Research Laboratory (1971).



