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A new series of heterocyclic N-oxides as promising drug candidates

Recognition of type of interactions and binding mechanism between receptor and an introduced bioactive agent (drug), 
requires the knowledge of several components. Of which primary importance are: lipophilic (hydrophobic) factor, 

electronic (substituent) parameter, steric factor, ability to form hydrogen bonds as well as charge transfer (CT) or proton 
transfer (PT) nature of the drug. Aromatic heterocyclic compounds, such as derivatives of pyridine N-oxides, due to their 
practical impact on pronounced biological activity, occupy in this field a very particular place. They exhibit antifungal, antiviral 
or antibiotic properties and many of their derivatives show herbicidal activity. Furthermore, they are also able to inhibit 
electron transport across cell membranes or mediate proton transfer across the mitochondrial membrane. N-oxides and many 
of their derivatives are characteristic of CT interactions resulting from a partial transfer of electron density from the HOMO 
orbital of the electron-rich functional group to the LUMO orbital of electron-poor substituent. Their electron donating or 
proton accepting abilities can be easily varied by appropriate substitution at certain position of the π-electron system. In this 
presentation, X-ray structures and spectral properties in the gas phase and solution of nitraminopyridine N-oxides containing 
the –NH-NO2 substituent in position 2 with respect to the –NO group and methyl group in different positions of the pyridine 
ring [3, 4, 5 or 6, e.g. 3-methyl-2-nitraminopyridine N-oxide (3M)] are demonstrated. In the solid state, two centrosymmetric 
crystals form a dimer where a mutually parallel or perpendicular location of the two monomers in the crystal lattice results 
in the corresponding molecular (H) or proton transferred (PT) form. In the (H) form, the amino hydrogen is at the –NH-
NO2 group while in the PT form, it is located at the NO group. Between both molecules in dimer, the N-H...O or O-H...N 
intermolecular hydrogen bonds of different strength are formed. Interestingly, both forms exhibit favourable for drug-receptor 
CT interactions. Theoretical TD DFT calculations show that the S0→S1 electronic transition in these compounds is of the ππ* 
type in the (H) forms and a mixed ππ* + n, π* type in the PT forms. Additionally, contrary to the solid, the monomeric forms 
are present in the solution and prototropic equilibria of amino (H) <-> imino (PT) type should be taken into consideration.
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