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In the recent review it was point out that the crystal structures in the Cambridge Structural Database (CSD), collected, have contribute 

to various fields of chemical research such as geometries of molecules, noncovalent interactions of molecules, and large assemblies of 

molecules. The CSD also contributed to the study and the design of biologically active molecules and the study of gas storage and 

delivery [1].  

In our group we use analysis of the crystal structures in the CSD to recognize and characterize new types of noncovalent interactions 

and to study already known noncovalent interactions. Based on the data from the CSD we can determine existence of the interactions, 

frequency of the interactions, and preferred geometries of the interactions in the crystal structures. In addition, we perform quantum 

chemical calculations to evaluate the energies of the interactions. Based on the calculated potential energy surfaces for the 

interactions, we can determine the most stable geometries, as well as stability of various geometries. We also can determine the 

interaction energies for the preferred geometries in the crystal structures. In the cases where the most preferred geometries in the 

crystal structures are not the most stable geometries at the potential energy surface, one can find significant influence of the 

supramolecular structures in the crystals.  

Using this methodology our group recognized stacking interactions of planar metal-chelate rings; stacking interactions with organic 

aromatic rings and stacking interactions between two chelate rings. The calculated energies indicate strong stacking interactions of 

metal-chelate rings; the stacking of metal-chelate rings is stronger than stacking between two benzene molecules [2]. The data indicate 

influence of the metal and ligand type in the metal chelate ring on the strength of the interactions. Our results also indicate strong 

stacking interactions of coordinated aromatic rings [3]. Studies of interactions of coordinated water indicate stronger hydrogen bonds 

and stronger OH/π interactions of coordinated in comparison to noncoordianted water molecule [4,5]. The calculations on OH/M 

interactions between metal ion in square-planar complexes and water molecule indicate that these interactions are among the strongest 

hydrogen bonds in any molecular system [6].  

The studies on stacking interactions of benzene molecules in the crystal structures in the CSD show preference for interactions at large 

horizontal displacements, while high level quantum chemical calculations indicate significantly strong interactions at large offsets; the 

energy is 70% of the strongest stacking geometry [7]. 
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