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                    Abstract
Hydrogen trioxide (HOOO) radical and other polyoxides of general formula, ROnR (where R stands for hydrogen, other atoms or groups and n ≥ 3), are believed to be key intermediates in atmospheric chemistry and biological oxidation reactions. In this contribution, DFT calculations using M06-2X density functional and the 6-31G(d,p) and 6-311+G(d,p) basis sets have been carried out to study different reactions of HOOO radical with guanine such as addition of HOOO radical at the C2, C4, C5, and C8 sites of guanine, abstraction of hydrogen atoms (H1, H2a, and H8) of guanine, and the mechanisms of oxidation of guanine with HOOO radical yielding 8-oxoguanine(a highly mutagenic derivative of guanine) and its radical in gas phase and aqueous media. The polarizable continuum model (PCM) has been used for solvation calculations in aqueous media. Our calculations reveal that the C8 site of guanine is the most reactive site for addition of HOOO radical, and adduct formed at this site would be appreciably stable. The rate constant (\( =\frac{K_bT}{h}{e}^{-\frac{\Delta {E}^b}{RT}} \)) at the C8 site is found to be 6.07 × 107 (2.89 × 107) s−1 at the M06-2X/6-311+G(d,p) level of theory in gas phase (aqueous media). The calculated barrier energy and heat of formation of hydrogen abstraction reactions show that HOOO radical would not abstract hydrogen atoms of guanine. Oxidation of guanine with HOOO radical can occur following two schemes (Scheme 1 and Scheme 2). It is found that formation of 8-oxoguanine radical via Scheme 1 would predominate over formation of 8-oxoguanine via Scheme 2, in a reaction of HOOO radical and guanine. Thus, HOOO radical can be treated as a member of reactive oxygen species (ROS) which play key roles in biological oxidation reactions, in agreement with previous literature reports.
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