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Since the introduction of Prontosil in the 1930s, sulfonamides have been extensively explored, and more than 100 FDA-approved drugs containing a sulfonamide have appeared on the market. All these compounds, however, are aromatic sulphonamides.
Revision of drug development initiated by high attrition rates has tuned criteria to drug candidates, emphasizing the importance to deliver high-quality compounds in early stages. High quality requires control of the molecular weight, lipophilicity, and the high fraction of sp3 -hybridized carbon atoms (Fsp3 ). It is not surprising, therefore, that over the past 15 years, medicinal chemists have tended to use more aliphatic sulfonamides in drug-discovery projects.
We previously developed small, hydrophilic, constrained lead-like molecular scaffolds with two points of diversification: N-benzyloxycarbonyl (Cbz)- protected aminosulfonyl chlorides. Nevertheless, combinatorial synthesis of compound libraries, such as sulfonamides, starting from sulfonyl chlorides was complicated because of the three-step procedure: S-coupling (synthesis of sulfonamides), N-deprotection, and the final N-coupling. However, synthetic procedures that involve protecting groups violate the principles of atom economy and “ideal synthesis”, as introduction and removal of a protecting group leads to a loss of material.
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     We synthesized a small library of aliphatic sulfonyl fluorides bearing secondary amino group that are useful building blocks for protecting-group-free synthesis. The obtained compounds were stable enough for purification and storage under ambient conditions. We used these sulfonyl fluorides in protecting group-free synthesis under common reaction conditions. The synthetic procedures were consistent with the principles of atom economy and “ideal synthesis”, preventing loss of the material at the protection and deprotection stages. The SO2F-bearing compounds obtained by N-modification are useful chemical probes for chemical biology and molecular pharmacology. We anticipate that the reported results will find broad utility in medicinal chemistry.
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