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. Comparison of sultams, pyrrolidines and pyrrolidones

Sulfonamides have been highlighted in the chemical community for more than a century since the discovery of the common sulfa-drugs. Cyclic sulfonamides (sultams) have manifold applications in modern drug discovery with their distinct physico-chemical properties, i.e. lower basicity (as compared to saturated nitrogen heterocycles), accompanied by enhanced aqueous solubility, simplified N-alkylation (comparable to lactams), and recognizable three-dimensionality, particu​larly of (-sultams, which brings them closer to pyrrolidines instead of (-lactams with planar amide moiety (Figure 1). Further expansion of chemical space with 3D-shaped structures turned to confor​mationally restricted bicyclic sultams, i.e. fused, bridged and spirocyclic derivatives in recent years.1,2 In this work,3 we have disclosed an efficient approach to spiro[(hetera)cycloalkane-n,4'-γ-
sultam]s and the corresponding β-sultams 1, which relied on the intramolecular reductive cyclization of alicyclic and saturated heterocyclic cyanoalkylsulfonyl fluorides 2. The protocol includes using NaBH4 and NiCl2(6H2O for nitrile group reduction, that is accompanied with intramolecular sulfonylation of amino moiety with the side chain SO2F-functional group (Scheme 1). Synthesis of the cyanoalkyl sulfonyl fluorides 2 was performed via chloromethylation of heterocyclic nitriles 3, reduction of ester group of 2-cyanoacetates 4, subsequent mesylation of β-hydroxy nitriles thus obtained, followed by incorporation of the sulfur atom via nucleophilic substitutions for synthesis of 5 (n = 1). Alternative approach to 5 (n = 0) relied on double alkylation of 2-(alkyllthio)acetonitriles 6 with dibromo​alkanes 7. Subsequent oxidative chlorination of 5 resulted in sulfonyl chlorides 8 (61–82% yield), which were transformed into the target sulfonyl fluorides 2 in 66–94% yield by reaction with KHF2 in MeOH – H2O due to limited stability of the SO2Cl derivatives 8 under reductive conditions.

The key step was suitable for scalable preparation (up to 30 g in one run) of both α- and β-cyano-substituted sulfonyl fluorides 2 (better efficiency was observed for β-isomers), and provided exclusively β-(48–53% yield, 2 examples) and γ-sultams 1 (61–84% yield, 8 examples), respecti​vely. The title sultams 1 could be considered as advanced building blocks for modern organic chemistry, and analogs of common saturated nitrogen heterocycles, which was confirmed by exit vector plot analysis of molecular structure of 1 obtained by X-Ray diffraction studies.
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