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Using first principles approaches, we characterized the bimolecular interactions between 

medium-sized molecules (imidazole, triazole, …) and gases (e.g. CO2, H2O). The medium-sized 

molecule is either isolated, attached to a metallic cluster or a metallic surface. For this purpose, the 

minimum energy geometries corresponding to these systems have been searched and optimized using 

various ab initio and DFT methods. Accurate energetics are derived using the newly tested explicitly 

correlated coupled cluster approaches. We also established the good performance of M05-2X (+D3) 

and PBE0 (+D3) DFTs for the accurate description of these systems and therefore that of the larger 

macromolecular structures. Moreover, we found that the bimolecular complex formation process can 

follow energetically favored multi-channel. Hence, we mapped their interaction potentials along the 

intermonomer coordinates. Our calculations show that long-range interactions between these medium-

sized molecules and gases are strongly dependent on the electronic correlation. In fine, we establish 

the universality of the type of the interactions governing the clustering of gases with these medium-

sized molecules either isolated, attached to gold cluster, gold surface or within the ZIFs. For 

illustration, diverse examples will be presented [1-11]. 
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