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Sulfonamides have been at the focus of scientific and industrial communities for a century since the discovery of SO2NR2-containing antibacterials (sulfa drugs), and become indispensable with about a hundred of FDA-approved pharmaceuticals present on the market. In recent years, cyclic sulfonamides, also known as sultams, sparked the interest of chemists with their diverse applica​tions in modern organic synthesis and drug discovery, connected to exclusive physico-chemical features of sultams. As compared to saturated nitrogen heterocycles, lower basicity and enhanced aqueous solubility are typically observed with retention of three-dimensional conformations, accompanied with simplified chemical N-modifications (comparable to lactams with planar amide moiety). In turn, pharmaceutical relevance of saturated bicycles as conformationally restricted derivatives with a high sp3-atom fraction invoked a tsunami of papers concerning bicyclic sultams in recent years.1–3 Representative examples included spirocyclic compounds 1 and 2, which could be easily N-modified, and fused 3 or bridged 4 sultams of the common empirical formula (Figure 1). In turn, the In this work we have aimed at design of an efficient synthetic approach towards the preparation of the isomeric parent 2-thia-3-azabicyclo [3.1.1]heptane 2,2-dioxide (5) as well as its derivative 6; this scaffold has never been reported in the literature to date.
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The reaction sequence commenced with the NaBH4-mediated reduction of 3-oxocyclobutane-1-carboxylate 7 into hydroxyester 8 (70% yield), which was transformed into amide 9 in 90% yield (Scheme 1). Further steps included treatment of 9 with POCl3 in pyridine and nucleophilic substitu​tion of 3-chlorocyclobutane-1-carbonitrile (10) thus obtained with KSAc to give the intermediate 11 in 95% yield, oxidative chlorination of which in the presence of KHF2 and 18-crown-6 resulted in sulfonyl fluoride 12 bearing nitrile group (80% yield). The key step of the reaction sequence relied on reductive intramolecular sulfonylation of 12 into the title sultam 5 by treatment with NaBH4 and NiCl2(6H2O. Furthermore, possibility of functionalization of sultam 5 was shown via lithiation and sequential treatment with Boc2O and CO2 for the synthesis of N-Boc monoprotected bifunctional​lized building block 6, which could be relevant for the lead-oriented synthesis and drug discovery.
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