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Various derivatives of 9,10-anthraquinone and 1,4-naphthoquinone are widely used in medicine, and possess chelating, redox, and intercalating properties due to their structural features. The ability to interact with DNA through intercalation constitutes the primary mechanism of quinones cytotoxicity. Additionally, quinones are considered as perspective agents in photodynamic therapy.
In the present work, quinone-DNA interactions were studied using NMR and CIDNP techniques. We have tested the interaction of two quinones, N-(2-chloro-1,4-naphthoquinonyl)-β-alanine (Nap) and 2-phenyl-4-(butylamino)-naphtholquinoline-7,12-dione (Q1) with mono- and oligonucleotides 1G, 2G, 3G, 4G, where G denotes guanosine monophosphate (GMP).

It was found that both quinones form weak complexes with GMP, primarily through stacking interactions, but not with the oligonucleotides.

Another key aspect of our study involved investigation the interaction of these quinones with mono- and oligonucleotides under light exposure. Using chemically induced dynamic nuclear polarization (CIDNP), which arises upon irradiation, it was demonstrated that both Q1 and Nap participate in photoinduced electron transfer reactions with GMP. It was found that in the Q1-GMP and Nap-GMP systems, photoexcitation leads to quenching of triplet excited states of the quinones, resulting in the formation of quinone anion radicals (Q1•⁻ and Nap•⁻) and GMP cation radicals (GMP•⁺), respectively.

Furthermore, the naphthoquinone Nap was shown to undergo electron transfer reactions with oligonucleotides 2G, 3G, and 4G, regardless of sequence length.

Since the cytotoxicity of quinones is linked to their ability to interact with DNA, these findings are crucial for understanding the mechanisms behind their therapeutic activity. The CIDNP data reveal the photochemical activity of the studied compounds.
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