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Due to the high relevance of the application of sulfonamides in drug development, especially antibiotics that are commonly called “sulfa drugs”, a great interest of chemical and medicinal communities in novel derivatives is observed. This resulted in the development of a great range of methods to synthesize cyclic sulfonamides (sultams) as one of the most promising types of sulfur-containing derivatives. This aspect could be addressed to special physico-chemical properties of sultams, i.e. increased acidity and water solubility, sp3-enriching, and high three-dimensionality. In recent years, further expansion of the chemical space with 3D-shaped structures turned to conformationally restricted bicyclic sultams, i.e. fused, bridged, and spirocyclic derivatives.1-4 Previously, we reported a novel efficient approach to spirocyclic and saturated fused sultams, which relied on the intramolecular reductive cyclization of cyano cycloalkane and arene sulfonyl fluorides. The protocol includes using NaBH4 and NiCl2∙6H2O for nitrile group reduction, which is accompanied by intramolecular sulfonylation with the side chain SO2F-functional group(Scheme 1).
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Scheme 1.Synthesisoffusedandbridgedsultams
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Herein, we expand the aforementioned method to homologous fused sultams 1 and 2. The reductive cyclization was performed with cyano alkane sulfonyl fluorides 3 to achieve completely saturated saccharin derivatives 1. The main precursor for the preparation of sulfonyl fluoride 3 were sulfinates 4 which were synthesized via thiopyrimidine derivatives 5 from epoxides 6, which were subjected to oxirane ring opening and Mitsunobu reaction. Other fused δ-sultams 2 have been prepared by the latter method from the corresponding cyano cycloalkane sulfonyl fluorides 7, which had been synthesized from hydroxy nitriles 8 (obtained in 6 steps from cyclic anhydrides) by the common procedure. Finally, we have successfully expanded the key step of the method by the preparation of bicyclic bridged sultam 9.
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