Development of Selective Agonists as Tool Compounds for the Cannabinoid-Like Orphan Receptor GPR18
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Introduction. The orphan G protein-coupled receptor GPR18 appears to play an important role in immunology and cancer. However, its pharmacological characterization has been hampered by the lack of reliable, potent and selective tool compounds. Such compounds are urgently needed to elucidate the (patho)physiological roles of GPR18 and to validate it as a potential drug target. 
Aims. This study is aimed to design, develop, and optimize potent and selective tool compounds for GPR18.
Methods. An in-house compound library was screened using a β-arrestin-2 recruitment assay. Hit compounds were subsequently optimized based on structure-activity relationship (SAR) studies to improve their potency and selectivity.
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Results. Initial screening identified the xanthine derivative PSB-KD107 as a GPR18 agonist with submicromolar potency (EC50= 562 nM) (Schoeder et al, 2020). Subsequent optimization yielded PSB-KK1415 (EC50= 19.1 nM), displaying >25-fold selectivity over cannabinoid receptors and related orphan GPCRs (Mahardhika et al, 2024). One of the most potent GPR18 agonists is PSB-24131 (EC50= 5.46 nM) with >500-fold selectivity over cannabinoid receptors. 
Discussion. Screening and SAR optimization resulted in novel classes of potent and selective GPR18 agonists. PSB-KK1415, and PSB-24131 represent suitable tool compounds to investigate the physiological role of GPR18 and its potential as a drug target, and provide promising starting points for development of novel immunomodulatory therapeutics targeting GPR18.
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