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Functionalized cyclic sulfonates (sultones) have attracted significant attention in modern organic synthesis and medicinal chemistry programs since discovery of potent antiviral agents, i.e. TSAO-m3T and TSAO-T bearing spirocyclic sultone moiety decorated with the additional amino group (Figure 1).1 In continuation to our previous efforts towards evaluation of the scope and limitations of the carbanion-mediated sulfonate (sulfonamide) intramolecular cyclization (abbreviated as CSIC reaction),2,3 in this work we have aimed at the synthesis of novel sp3-enriched γ-sultones 1 bearing CF3-group at C-3 atom and additional alkyl groups or spiro(hetera)​cycloalkyl substituents at the C-5 position of aminosultone (Scheme 1).
This study commenced with the synthesis of cyanohydrins 2 from aldehydes or ketones 3 using the optimized method, which included treatment with TMSCN in the presence of LiBr in THF. After work-up with MeOH – HCl, this approach provided intermediates 2 (82−98% yield), which were then involved in the Et3N-mediated tandem reaction (sulfonylation – CSIC) with commercially available 2,2,2-trifluoroethane-1-sulfonyl chloride (4). It was found that the initial sulfonylation of 2 into 5 proceeded smoothly by dropwise addition of 4 into solution of the corresponding cyanohydrins 2 and Et3N in CH2Cl2 at 0 °C. However, better yields and purity of products were achieved by inverse addition of reagents, i.e. addition of Et3N into a solution of 2 and 4 at −15 °C, which was addressed to higher activity of sulfonyl fluoride 4 as compared to CO2Alk or CN substituted analogs. The further step of the reaction sequence (CSIC of 5) occurred straightway in one-pot manner; no isolation of 5 was required. It was found advantageous to reflux the reaction mixture for 5 h for complete methylene group deprotonation and the Thorpe-type intramolecular condensation, which gave the title sultones 1 in 5–78% yield (51% average yield). Partial decomposition and side polycondensation reactions upon heating were observed for the most active substrates, and only low yields of 1 were obtained. Unfortunately, the method was unfruitful for monosubstituted, and small-ring cyclopropyl- and cyclobutyl-containing cyanohydrins 2. Changing the order of reagent addition, temperature ranges, as well as using DIPEA instead of Et3N did not improve the outcome of the reaction.
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