N-Acylsultams as Lead-Like Scaffolds: Synthesis and LLAMA-Based Evaluation of a Virtual Combinatorial Library
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Acylsultams represent a class of cyclic sulfonamides with demonstrated biological activity and favorable physicochemical properties. A series of bicyclic acylsultam derivatives was prepared via intramolecular cyclization of acyclic sulfamido esters, providing a structurally diverse scaffold library suitable for lead-likeness evaluation and early-stage drug discovery.
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Figure 1. Synthesized compounds.
A virtual combinatorial library of 144 small molecules was designed around sulfonyl lactam scaffolds and evaluated for lead-likeness following a LLAMA-like approach.[1] Molecular properties (MW, LogP, HBA, HBD, TPSA, rotatable bonds) were calculated using RDKit from compound SMILES. The library spans MW 191–304 Da (mean 254 Da) and LogP −1.21 to 2.17 (mean 0.30), placing it firmly in the lead-like chemical space. All 144 compounds (100%) comply with Lipinski RO5, Veber, Egan, Oprea, GSK 4/400, and Pfizer 3/75 rules. Churcher's rule (MW 200–350, LogP −1 to 3) is satisfied by 140/144 compounds (97%), with only 2 compounds failing on MW < 200 and 2 on LogP < −1. The sole exception to near-universal compliance is the Ghose filter, where 42 compounds (29%) fall below its LogP lower bound of −0.4 – a consequence of the highly polar sulfonyl lactam core rather than a deficiency in drug-likeness. 
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Figure 2. LogP–MW plot for the generated compound library.
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