Development of P2Y2 receptor antagonists with improved physicochemical properties for drug discovery 
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Introduction. Antagonism of the purinergic P2Y2 receptor (P2Y2R) presents an attractive aim for drug discovery. The receptors’ role in inflammation gives potential clinical applications in chronic inflammatory disease, neurodegenerative disorders and cancer metastasis. Despite this, unfavourable physicochemical properties of existing antagonists, including the presence of a reactive thiouracil moiety have hampered preclinical progress. 
Aims. Investigate P2Y2R structure-activity relationship to inform development of uracil moiety-based P2Y2R antagonists with similar affinity and efficacy to existing thiouracil moiety-based antagonists through bioisosteric replacement.  
Methods. Based on the chemical structure of known literature P2Y2R antagonists, match-paired thiouracil and uracil-based analogues were synthesized. Ligands were screened for binding to Nluc-P2Y2R using NanoBRET ligand binding (Conroy et al, 2018). Antagonist activity was investigated using a Fluo-4 calcium accumulation assay.  
Results. Pyrimidine containing aminothiazole tricyclic compounds retained affinity for binding to P2Y2R upon isosteric replacement of the 4-thiouracil fragment with a uracil. These compounds displayed comparable affinity for receptor binding and efficacy in stimulating calcium release as previously disclosed thiouracil based antagonists. In addition, uracil-containing compounds displayed lower cLogP values (lipophilicity) than their thiouracil counterparts.  
Discussion. A series of new P2Y2R antagonists with favourable physicochemical properties for drug discovery have been described. The aminothiazole-containing tricyclic ring structure was vital to the retention of affinity when substituting the thiouracil moiety for a uracil moiety. These compounds open new directions for the development of clinically viable P2Y2R-targeted antagonists.
Conroy S, Kindon N, Glenn J et al. (2018) J Med Chem 61(7) 3089-3113.
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