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Modeling of hydrogen bonds in molecular alanine crystals
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Abstract

The study of hydrogen bonds (H-bonds) in biomolecules and living systems is currently one of the most
urgent tasks. Changes in the structure of molecular crystals associated with h-bond instability may affect the
state of drugs due to uncontrolled polymorphic transformations. Quantum chemical modeling is one of the
methods for studying the nature and determining the strength of hydrogen bonds. The interaction energy in
molecular alanine crystals and its decomposition were calculated using the Morokuma method (HF/6-31G (PC
GAMESS)). The estimation of such energy components as electrostatic, repulsion exchange, polarization,
charge transfer, and mixing is given. It is shown that for four model systems, the electrostatic component
makes the main contribution to the interaction energy, and the trend of distribution of components A E by
values is the same for them. For the two model systems, there is a significant difference from the others both
in the amount of interaction energy and in the distribution of individual energy components. The difference in
the interaction energy and in the values of its components indicates a difference in the nature of hydrogen
bonds in the studied associate. In four models, the H-bond system is the result of electrostatic interaction (Ees
and Ect are respectively equal to -41.0 and -6.84 kcal/mol), and in two-the proportion of covalent interaction
is significantly greater (Ees = -7.94 kcal/mol and Ect = -3.92 kcal/mol). The comparison of data allows us to
conclude that there are three types of hydrogen bonds in the molecular crystal of alanine that differ from each
other in energy characteristics.
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