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Introduction. Neutrophils are key drivers of inflammation, and their dysregulation contributes to autoimmune and inflammatory diseases. Formyl peptide receptor 1 (FPR1), a critical regulator of neutrophil activation, is a promising therapeutic target.

Aims. This study aimed to discover novel FPR1 inhibitors using structure-based virtual screening.
Methods. Candidate compounds were identified by virtual screening and docking, followed by in vitro assays assessing neutrophil functions and downstream signaling.
Results. We identified an initial hit from the National Cancer Institute library by integrating an in-silico screening approach with receptor-binding assays. Following this, an evaluation of the analogues for the hit compound revealed several compounds that exhibited FPR1 inhibitory activity in the micromolar range. Among the compounds, Boc-L-Trp-L-Trp-L-Trp-Ome (668429) exhibits the strongest antagonistic activity. Docking revealed key FPR1 interactions, and selectivity testing confirmed preference over FPR2. 668429 selectively suppressed FPR1-mediated ROS production, degranulation, and integrin expression and inhibited calcium, MAPK, and Akt pathways in human neutrophils.
Discussion. Compound 668429 is a selective FPR1 inhibitor with potential as a lead candidate for neutrophil-driven inflammatory disorders.
