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У текстах тез доповідей, опублікованих у цьому збірнику, збережено 

оригінальний авторський стиль у поданні матеріалу та в написанні структурних 

формул хімічних сполук, схем реакцій і пояснень до них. 

Original authors’ style including interpretation, structural formulae of chemical 

compounds, schemes of the reactions, and explanations, is presented in the abstracts 

published in this collection. 
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EFFECTIVE HYDROGEN BONDS IN COMPLEX OF NITROGENIC 

CONJUGATED HETEROCYCLES WITH BIOMOLECULE FRAGMENTS 
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1O.O. Bogomolets National Medical University, Kyiv, Ukraine, 

nataliya.obernikhina@gmail.com 
2V.P. Kukhar Institute of Bioorganic Chemistry and Petrochemistry, NASU, Kyiv, Ukraine 

 

The nitrogen-containing heterocyclic π-conjugated molecules are widely used in 

pharmacy as a favorable platform with specific physical and chemical properties that provide a 

high probability of binding to biomolecules through non-covalent interactions, then they are a 

suitable molecular component in the direct design of drugs [1]. This heterocyclic platform 

contains the di-coordinated nitrogen atom with its lone electron pair (LEP) and then it could 

form the [HB]-complex with certain functional groups (-OH, -NH2, -SH) of amino acid 

residues. The next step in silico study after molecular docking should be founded on the non-

empirical methods. The proposed work is devoted to the quantitative assessment of stabilization 

energies of [HB]-complexes of nitrogen containing heterocycles with biomolecules using the 

by wB97XD/6-311G(d,p) DFT method (package GAUSSIAN 9) [2], on the example of 1,3-

oxazole (Ox) and pyrimidine (Pyr) with the amino acid residue serine (Ser) as an atom donor 

of hydrogen, the results of which are collected in the Table.   

 

Binding energies of [HB]-complexes 
 

Model of of [HB]-complexes 

Emola, a.u. Ecomplb, a.u. ⊗Ec, 
kcal/mol 

E, 

eV 
f, a.u. First electron transition 

N-Ox -226.137614 -472.205297 -12.3 6.73 0.001 S0 � S1 (HOMO-1�LUMO) 

n � �* N-Pyr -264.219335 -510.289013 -13.4 5.13 0.012 

Ser -246.048013  
aEmol – is total energy of compounds; bEcompl – is total energy of [HB]-complex;  
c⊗E – is binding energy increased only the stability of the formed [HB]-complex. 

Theoretical calculations show that the first electronic transition for the LEP of the 

nitrogen atom of the pyrimidine ring is an order of magnitude more intense, requiring 1.6 eV 

less energy. Therefore, [HB]-complexes with the hydrogen atom of amino acid residues of 

functional human proteins are formed with the of the pyrimidine nitrogen atom by 1.1 kcal/mol 

more stable.  
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