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Introduction. The adenosine A2A receptor (A2AR) is a G protein-coupled receptor (GPCR) broadly expressed in the brain, and a promising therapeutic target for neurodegenerative and psychiatric disorders (Cunha, 2016). Chemical probes are essential tools to study A2AR distribution and function. Fluorogenic probes have been developed to visualise A2AR in vitro. However, introducing large fluorescent labels can reduce ligand affinity and result in low signal-to-noise ratios, which complicates the translation to primary cells and animal models (Iliopoulos-Tsoutsouvas et al, 2018). To advance our understanding of A2AR, there is a demand for new tools to overcome these obstacles. 
Aims. We aimed to first design and synthesise novel A2AR irreversible chemical probes. We planned to introduce turn-on fluorescent functionalities, including the installation of a clickable handle for bioorthogonal reactions. Additionally, we attempted to synthesise ligand-directed covalent A2AR probes that allow traceless labelling.
Methods. A series of chemical probes based on orthosteric antagonists were synthesised. Chemical probe pharmacology was evaluated in recombinant cells stably expressing human A2AR, measuring inhibition of agonist-stimulated cAMP accumulation. 
Results. Compared to parent compounds, addition of irreversible warheads maintained or increased affinity by 1.5-7 fold. To determine the irreversible binding of chemical probes, we conducted pre-treatment and washout experiments. One out of the four chemical probes maintained antagonist properties in the washout experiment confirming irreversible binding. 
Discussion. The confirmed irreversible probe serves as a starting point for the design and synthesis of novel clickable and ligand-directed A2AR probes. Expanding the current chemical toolbox to study A2AR will enable us to dissect the underlying mechanisms of A2AR signalling pathways in neurodegenerative and psychiatric disorders. 
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