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Cation/π and host-guest interactions are inarguably among the most important interactions of alkali and alkaline earth metal 
cations [1, 2]. Relatively poor amount of solid-state data on cation/π interactions was enriched by using crown ethers decorated 
with aromatic groups, showcasing intramolecular cation/π interactions of trapped alkali metal cations [3]. Wanting to assess 
the mutual influence of host-guest and cation/π interactions, we have studied intermolecular interactions between alkali and 
alkaline earth metal cations nested in crown ethers and C6 aromatic rings, by the means of database mining and quantum 
chemical calculations.  

By searching the Cambridge Structural Database (CSD, version 2024.3.0) [4], a total of 118 crown ether-cation/π interactions 
were found. The formation of cation/π interactions of coordinatively unsaturated cations (no additional ligands) tends to result 
in displacement of cation from the crown ether core (crystal structure MEPPAZ, Fig. 1). The tendency was persistent, but less 
pronounced for more saturated cations (crystal structure ROTPUN, Fig. 1), showcasing the opposing effect of additional 
ligands.  

 
Figure 1. Cation/π interactions between aromatic rings and coordinatively unsaturated (CSD crystal structure MEPPAZ) 

and coordinatively saturated K+ (CSD crystal structure ROTPUN) trapped in the 18-crown-6 macrocycle 
 

Alkali and alkaline earth cations display distinct behavior upon their trapping in a macrocycle due to the differences in their 
radii, charges, and polarizabilities. The Interacting Quantum Atoms approach [5] was employed to investigate the influence 
of the crown ether and the additional ligands on the nature and strength of the cation/π interactions. In particular, the nature 
of cation dictates the sign of its energy change upon coordination. 
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