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Issue
Chemotherapy remains one of the main options for cancer treatment. But the accompanying side effects often have a strong impact on the patient’s

body condition and seriously disrupt their quality of life. Using of synergistic adjuvants in combination with therapeutic drugs may be an option to
solve this problem. Our goal was to investigate whether some isothiazole and isoxazole small-molecules can act as such adjuvants.
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Quantum chemical modeling

Explaining the adjuvants phenomenon was started with a quantum chemical study of the interaction of morpholinium and 4-methylpiperazinium 4,5-
dichloroisothiazol-3-carboxylates with cisplatin. DFT/CAM-B3LYP/aug-cc-pVDZ /LanL2DZ(Pt) level of theory was used. Optimal geometry of
molecules, dipole moment, charge distribution, localization and energy characteristics of frontier molecular orbitals (FMO) were calculated both for
Individual compounds and their conjugates (in vacuum and with consideration to agueous medium).
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Conclusions

« According to in vitro tests some isothiazole and isoxazole derivatives can enhance the action of the first-line anti-tumor drugs. This allows to reduce
the dose of the drug while maintaining the effectiveness of the action.

* Interaction of cisplatin with heterocyclic adjuvants leads to the formation of conjugates and redistribution of electron density within them.
It iIncreases the bioactivity of the system due to enhancing the efficiency of interaction with DNA.

« The data obtained are the basis for the search and design of new effective adjuvants.
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