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The OH/π interactions of water molecule with the π-electron cloud of aromatic groups can play important role enabling interactions of non-polar groups with polar solvent. These interactions were observed in various molecular systems [1][2][3][4]. The study of OH/π interactions between water molecule and aromatic groups of amino acids in proteins confirmed the relatively frequent occurrence of aromatic OH/π hydrogen bonding in protein crystal structures [2][3]. Besides XH/π aromatic interactions, there are abundant aromatic interactions such as π-π stacking that also play important role for protein structure and protein-ligand recognition. The Protein Data Bank studies revealed that the NH/π interactions are outnumbered by the aromatic-amide stacked structures.
In this paper we present the intermolecular interactions of water molecule with the C6 aromatic rings. The results were obtained by analyzing the interactions in crystal structures from the Cambridge Structural Database (CSD) and by ab initio calculations of the benzene-water dimer model systems including the CCSD(T) level of electron correlation correction. The crystal structures satisfying the geometric criteria were selected and screened for short intermolecular contacts between the water molecule and the aryl group. The analysis of data shows that there is substantial number of interactions with short distances between water molecule and aromatic ring. We observed a few types of the interactions.
The model systems of the water-benzene dimers were made based on the geometries observed in crystal structures. Ab initio calculations on the model systems of the dimers were performed and the geometries and energies of the interactions were obtained. The calculated interaction energies revealed that weak interactions coexists or are in competition with stronger interactions. The results of calculations were compared with the analysis of crystal structures from the CSD. The calculated distances and other geometrical features were in agreement with the geometries observed in the similar interactions in the crystal structures.
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