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Introduction. Ibuprofen belongs to the non-steroid anti-inflammatory drugs (NSAID), the class of drugs which are effective in reducing pain, inflammation, and fever, commonly employed in clinical practice. 

Ibuprofen complies with all requirements applicable to “ideal” over-the-counter analgesic: presence in different formulations (tablets, capsules and suspensions), which are quickly adsorbed in stomach and intestinal tract; quick creation of peak concentrations in plasma; relative short elimination half-life and at the same time long-term effect; minimal spectrum of adverse effects at the occasional and short administrations, good spectrum of safety and tolerability in children. The advantages of this medicinal product have been shown by international multicenter and randomized clinical trials. More than fifty years of experience in successful application of ibuprofen in broad clinical practice more than in 80 countries across the world as over-the-counter drug serves as case example of high efficacy and safety profile.
However, despite of widespread occurrence in world practice data about quantum-chemical properties and spatial structure of ibuprofen is absent in cited literature.

Objective. The objective of this study is to carry out of quantum-chemical researches of ibuprofen molecule and perform computer estimation of pharmacological activity of the discussed compound.
Materials and methods. Research of quantum chemical properties of ibuprofen was conducted using Quantitative Structure Activity Relationship (QSAR), method of molecular mechanic MM+ and semi empirical method PM3. All calculations were carried out using the Polak – Ribiere conjugate gradient algorithm.

During the research, the following parameters were studied: interatomic distance (Å), the angles between the bonds ((), atomic charges (a.u.), distribution of electron density of outer-shell electrons, the total strain energy (kcal/mol), bonding energy (kcal/mol), electronic energy (kcal/mol), inter-nucleus interaction energy (kcal/mol), heat of formation (kcal/mol), localization and energy of highest occupied (HOMO) and lowest unoccupied (LUMO) molecular orbitals (eV) and absolute hardness ((, eV).
Results. The quantum-chemical properties of ibuprofen, which are vital for understanding of mechanisms of biological and pharmacological activity at a molecular level, have been studied. The distance between atoms, total charge density, characteristics of molecular orbitals (HOMO, LUMO) of ibuprofen molecule have been determined. These values of HOMO and LUMO energies are -9.40034 and 0.2070536 eV, respectively. Using values obtained for HOMO and LUMO, the absolute hardness of ibuprofen molecule is equal to 4,8036968. (( = ½ ЕLUMO – ЕHOMO). 

By the comparison of hardness value (() of hard molecules (BF3 – 7,8 eV, HCL – 8,0 eV) and soft molecules (CH3I – 4,7 eV, С6Н6 – 5,2 eV) we can conclude that the studied ibuprofen molecule can be considered as a soft reagent. Thus, ibuprofen most actively will react with soft reagents.

Conclusion. Main geometrical and energetic parameters were established for ibuprofen molecule. It was shown that ibuprofen is a soft reagent. In general, theoretical results are in complete agreement with observed experimental reactivity.

