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[bookmark: _GoBack]Diseases or “channelopathies”, such as cystic fibrosis, are caused by mis-regulation of anion transport across epithelial cell membranes. A number of research groups including our own are developing synthetic compounds to mediate anion and hence replace the functionality of the faulty anion channels. Additionally disruption of chemical potentials within cells can lead to apoptosis hence such compounds may have anti-cancer activity.
By studying structurally simple systems and varying their properties to change the degree of preorganisation, affinity for anions or lipophilicity we have begun to rationalize why particular anion transport mechanisms (co-transport or antiport processes) occur in particular cases. For example we have studied the chloride transport properties of isophthalamide and pyridine-2,6-dicarboxamide based receptors with pendant methylimidazole groups that were designed to co-transport H+ and Cl- We observed that more pre-organised pyridine-based receptor was the more efficient transporter – a finding replicated with a series of isophthalamides in which one contained hydroxyl groups designed to preorganise the receptor. This latter class of compound, together with the natural product prodigiosin can transport bicarbonate (as part of a chloride/bicarbonate antiport process) across lipid bilayer membranes.
Recently we have studied the transport properties of simple thioureas and squaramides and shown that these compounds are highly potent chloride/bicarbonate antiport agents that function at low concentrations whilst urea analogues are inactive.  The higher log Ps of the thiourea compounds as compared to their urea analogues may provide a clue to the high potency of these. In a series of fluorinated compounds containing ureas and thioureas we have shown that a higher degrees of fluorination results in more effective transporters (due to higher lipophilicity) and in human cancer cell lines that the most effective transporters possess the highest anti-cancer activity (presumably due to co-transport of HCl or antiport of chloride and bicarbonate depolarizing acidic compartments within cells so triggering apoptosis).
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