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Supramolecular nanostructures can be efficiently constructed from simple molecules through self-
assembly. In our research, we combine supramolecular chemistry with polymer mechanochemistry[1] 
and photochemical activation[2] to develop a diverse range of organic materials.[3] A key focus of our 
work lies on partially and highly fluorinated macrocycles and cages, synthesised using dynamic covalent 
imine chemistry, as lightweight porous materials for CO2 and H2 uptake and separation.[4] In the last year, 
we have demonstrated a multifold post-modification strategy for fluorine-substituted assemblies, 
enabling multistep supramolecular chemistry using readily available isocyanates.[5] This approach 
allows precise tuning of the exterior chemical environments of macrocycles and cages after assembly. 
 

 
Fig. 1. Schematic representation of the synthesis of the supramolecular squareimine-based crystalline functional material, as well 
as the general approach of using the porous crystals for adsorption with high selectivities for the sieving of aromatic compounds.[6] 
 
Now, we introduce a novel class of electron-deficient macrocycles with a distinctive rectangular 
architecture. These squareimines optimise attractive supramolecular interactions within their pore, 
facilitating the selective separation of aromatic hydrocarbons from aliphatic mixtures. The crystalline 
material is obtained directly from the reaction mixture in high yields and exhibits rapid adsorption kinetics 
along with exceptional selectivity for aromatic compound sieving.[6] 
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