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Supramolecular capsules present many diverse applications in sensing, 

transport, catalysis, material science and separation technologies. In addition, they are 

desirable containers for the study of molecular behavior in small spaces. The 

molecules are isolated from the bulk solution and as a result reactive intermediates 

can be stabilized, even species unknown in solution.[1] The cages can be assembled 

by a variety of forces including hydrogen bonding,[2] metal−ligand interactions,[3] 

halogen bonding,[4] chalcogen bonding,[5] and even purely hydrophobic effects.[6] 

All these supramolecular systems have different properties. 

In this presentation, theoretical data on encapsulation of small guests on 

homo-cavitands and hetero-cavitands chalcogen bonded container capsules and on 

hydrogen-bonded analogues are presented.[7,8] Theoretical DFT calculations in 

agreement with available experimental data show that the chalcogen-bonded capsule 

features enhanced magnetic anisotropy. This causes an unexpected feature of the 

chalcogen-bonded capsules compared to hydrogen-bonded analogues: the magnetic 

environment of the former caused larger upfield shifts for the guest nuclei, 

particularly near the center of the capsule, than in the latter. These observations are 

attributed to different factors depending on which chalcogen is involved in the 

capsules.  
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