Resorcin[4]arenes: anion receptors and potential anion transporters
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Anions, the species which carry a negative charge, are present in almost all biological processes and industrial environments. The study of the complexation of anions along with being an academic interest to researchers also forms a fundamental pillar of supramolecular chemistry with applications in many areas involving sensing, removal or transport. [1]
We have recently found that resorcin[4]arenes, polyphenolic macrocyclic compounds commonly known as cation receptors, are also capable of anion binding. Furthermore, this remarkable effectiveness in anion binding can be harnessed into developing these receptors into transmembrane anionophores that can facilitate the movement of anions across phospholipid membranes.
The prerequisite of the effective binding is a strong electron withdrawing substituent at the upper rim. In the previous work only -NO2 substituent has been studied. [2] The binding affinity of the tetranitro resorcin[4]arenes i.e. Ka (Cl−) = 1.36 × 105 M−1 in THF was achieved. In the present work, we will explore the synthesis and the binding abilities of derivatives with other electron-withdrawing substituents (-CN, -CHO, -C=NR, -Br) as well as modification in the alkyl chains (lower rim) of the resorcin [4] arenes surrounding the binding sites. We will also demonstrate the advantages of calculations of electrostatic surface potentials (ESPs) by theoretical methods (DFT) in the design of the receptors and prediction of their binding properties.
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