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This presentation overview our last papers concerning application of spin labels based on triarylmethyl (TAM) and nitroxide  radicals to study biopolymers in living systems [1-4].  Being a low-toxic and hydrophilic representative of TAM, OX063 has shown its suitability for in-vivo EPR experiments and design of spin labels [1]. Using 13C labeling, we investigated the oxidative degradation of OX063 into quinone-methide (QM) under the influence of superoxide as well as further thiol-promoted reduction of QM into TAM radical, which formally corresponds to substitution of a carboxyl function by a hydroxyl group. We found these transformations being quantitative in model reactions mimicking specific features of biological media and confirmed the presence of these reactions in the blood and liver homogenate of mice in vitro. [3] The emergence of the trityl with the hydroxyl group can be masked by an initial TAM in EPR spectra and may introduce distortions into EPR-derived oximetry data if they have been obtained for objects under hypoxia. 13C labeling allows one to detect its presence, considering its different hyperfine splitting constant on 13C1 (2.04 mT) as compared to OX063 (2.30 mT). The potential involvement of these reactions should be considered in the application of TAM in experiments in vivo and in cell.  We also investigated the redox transformations of the 13C-enriched triarylmethyl radical OX063 in human cancer cells [4]. The conjugation of OX063 to the cell-penetrating peptide RL2 enabled the tracking of the OX063 transformations under aerobic conditions in living сancer cells. It was demonstrated that OX063 undergoes oxidation to QM by reactive oxygen species in both cell lines. Subsequent reduction of QM by thiols results in the formation of the pH-sensitive radical OX063-OH. The analysis of EPR spectra revealed an average intracellular pH (5.64-5.86) and a 45.6% conversion of QM to OX063-OH. The generation of OX063-OH radicals was observed for both OX063  and  QM, opening up the possibility of quantifying the redox status of cells by means of the TAM-OH radicals. The results support the applicability of 13C-OX063-OH as a probe for monitoring of pH in tumors, which could improve personalized diagnosis and therapy.
[1] Tormyshev, V. M.; Bagryanskaya, E. G. Trityl Radicals: Synthesis, Properties, and Applications. Russian Chemical Bulletin 2021, 70 (12), 2278–2297.
[2] S.S Ovcherenko, O.A. Chinak, A.V. Chechushkov, S.A. Dobrynin, I.A. Kirilyuk, O.A. Krumkacheva, V.A. Richter, E.G. Bagryanskaya Molecules 2021, 26(18), 5442

[3] Ovcherenko, S. S.; Raizvich, A. E.; Rogozhnikova, O. Y.; Tormyshev, V. M.; Trukhin, D. V; Koval, V. V; Salnikov, G. E.; Genaev, A. M.; Shernyukov, A. V; Bagryanskaya, E. Chemistry–A European Journal 2024, 30 (52), e202400718
[4] Raizvich A.E.,Ovcherenko S.S., Chinak O.A., Trukhin D., Rogozhnikova O.A., Tormyshev V.M.,  Koval V.V., Bagryanskaya E.G., 2025,  submitted. 

