3-THIA-2-AZABICYCLO[3.2.1]OCTANE 3,3-DIOXIDE:
SYNTHESIS OF A NOVEL HETEROCYCLIC SCAFFOLD
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For a century now, sulfonamides have been the focus of the scientific and industrial communities, particularly due to the prominent antibacterial properties of compounds containing the SO2NR2 group, which are commonly known as “sulfa drugs”. They are an essential part of the pharmaceutical industry with almost a hundred FDA-approved drugs available on the market. Recently, cyclic sulfonamides (sultams) have gained the attention of chemists due to their unique physico-chemical properties that make them useful in modern organic synthesis and drug discovery [1–3]. Sultams have lower basicity and higher aqueous solubility compared to saturated nitrogen heterocycles. They also retain their three-dimensional conformations and have simplified chemical N-modifications, similar to lactams with a planar amide moiety. The pharmaceutical relevance of saturated bicycles as conformationally restricted derivatives with a high sp3-atom fraction has caused a surge of papers concerning bicyclic sultams in recent years. Representative examples include spirocyclic 1, fused 2, and bridged sultam 4 of the common empirical formula (Scheme 1, A) [1–3]. The study aimed to design an efficient synthetic approach for the preparation of the isomeric parent 3-thia-2-azabicyclo[3.2.1]heptane 3,3-dioxide (5). This scaffold has not yet been reported in the literature. 
The reaction sequence commenced with the NaBH4-mediated reduction of tert-butyl 3-oxo-2-azabicyclo[2.2.1]heptane-2-carboxylate 5 into cis-N-Boc-aminoalcohol 6 (69% yield), which was transformed into mesylate 7 in 95% yield. The subsequent nucleophilic substitution of 7 with KSAc provided intermediate 8, which was subjected to oxidative chlorination for the preparation of sulfonyl chloride 9 (75% overall yield). The latter derivative 9 was involved in the reaction with KHF2 in the presence of 18-crown-6 to give sulfonyl fluoride 10 bearing N-Boc-amino group (90% yield). Then, the acid-catalyzed carbamate protecting group cleavage provided amine 11∙HCl in 94% yield (as a hydrochloride). The following key step of the reaction sequence included base-mediated intramolecular sulfonylation of 11 into the title sultam 5, which could be considered as a promising building block relevant for lead-oriented synthesis and modern drug discovery.
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