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Abstract 
 
 Weak, non-covalent interactions play an important role in 
supramolecular and biological sciences. In the biological sciences 
numerous weak interactions combine to create the powerful ability of 
proteins to recognize and bind with specific guests. In supramolecular 
chemistry we attempt to recreate this ability in a much smaller, defined 
way to achieve the same feats of recognition and selection we see in 
proteins.  
 Epigenetics is a relatively new field, but has seen a sharp rise in 
interest over the past decade due to its role in numerous human 
diseases. Post-translational modifications to amino acids, in particular 
methylation of lysine and arginine residues, are a hallmark of 
epigenetics. This is a very small covalent change and yet acts as an 
anchor point for new protein-protein interactions that have large effects 
on gene expression. While these changes are structurally small, their 
implications on solvation, hydrogen bonding, electrostatics and cation-� 
interactions are familiar to the supramolecular chemical community.  
 The aromatic cage is a protein recognition motif that recognizes 
methylated lysine residues through a combination of non-covalent 
interactions, like those mentioned above. In this thesis, we report on the 
study of a chemical mimic of the aromatic cage — a functionalized 
calix[4]arene macrocycle — that can bind methylated amino acids and 
peptides in buffered water with high affinities and moderate selectivities. 
We expand on this initial result by synthesizing new analogs in a variety 
of ways, which yielded a small, diverse library of aromatic cage mimics. 
Each of these compound classes displays unique and tunable affinities 
and selectivities for different methylated amino acid, peptide, and protein 
targets. We report on our efforts to use these mimics as chemical tools in 
two new applications: as fluorescent molecular sensors of post-
translationally methylated analytes, and as disruptors of protein-protein 
interactions that depend on methylated lysine.  
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