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Cyclic sulfonates have recently attracted significant attention in synthesis as versatile intermediates and target building blocks for early drug discovery. Sultone core occurred as a key substructural framework in several pharmaceuticals, i.e. HIV-1 inhibitors pyridosultones 11 (EC50 = 17 to 22 μM), TSAO-m3T (2) and TSAO-T (3) (EC50: ≈ 0.057 μM)2 (Figure 1).
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In this work we have aimed at the synthesis of sp3-enriched γ-sultones 4 bearing alkyl group or spiro-alkyl moiety at the C-5 position of the heterocyclic core. Also, various functional groups were required to be incorporated, i.e. C-3 alkyl carboxylate or nitrile moieties, C-3 chlorine atom, and C-4 amino-fuction, which are in demand in synthesis and drug discovery.

This study3 commenced with the preparation of cyanohydrins 5 from available aldehydes or ketones 6 using the method optimized by our group (Scheme 1). The reaction of 6 with TMSCN in THF upon lithium salt catalysis, followed by quenching with methanolic HCl resulted in formation of 5 after (82−98% yield). Synthesis of the title sultones 4 relied on the CSIC reaction (the carbanion-mediated sulfonate/sulfonamide intramolecular cyclization reaction).4,5 It was found that Et3N-mediated sulfonylation of cyanohydrins 5 with α-EWG-substituted sulfonyl chlorides 7 proceeded smoothly in CH2Cl2 at 0 °C to rt, and gave sulfonates 8. If necessary, derivatives 8 could be isolated from the reaction mixture after 40 min. In turn, the reaction of 5 and 7 was easily performed in one-pot manner without isolation of 8. The Thorpe-type intramolecular condensation of 8 occurred immediately after sulfonylation of 5, completed by refluxing the reaction mixture for 4h, and resulted in the target sultones 4 (28−92% yield). In some cases, either pre-synthesis distillation in vacuo of SO2Cl-building block 7 or reverse addition of reagents were required for fruitful reaction outcome.
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Figure 1. Antiviral agents bearing -sultone moiety
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In conclusion, the method for the one-pot synthesis of the functionalized sp3-enriched sultones 4 was developed, and the reaction conditions were optimized for all mono-, di-, and spiroalkyl-annulated cyanohydrins. The mechanistic insight, scope and limitations of proposed method were studied comprehensively. To the best of our knowledge, the one-pot sequence, as well as all products 4 obtained were not reported to date.
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