THE SIMPLEST SYNTHESIS OF FUNCTIONALIZED SULTONES VIA ONE-POT CSIC REACTION
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Cyclic sulfonates are of enormous importance in synthesis as intermediates or target building blocks, and privileged structures in drug discovery. Sultone framework is incorporated in a number of biologically active compounds, namely those with antiviral activity against DNA viruses or retroviruses. In particular, some 3,3,6-trisubstituted pyridosultones1 proved inhibitory to HIV-1 with EC50 values of 17 to 22 μM, i.e., at a concentration that is at least 10-fold lower than their cytostatic activity against CEM cell proliferation (IC50: ≈ 183 μM or > 250 μM). Their anti-HIV-1 activity is only about fivefold lower than that of reference compound tenofovir (TNF) but two to three orders of magnitude lower than the activity of TSAO-m3T and TSAO-T (EC50: ≈ 0.057 μM)2 (Figure 1).
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Figure1.-Sultonecontainingantiviralcompounds.

To the best of our knowledge alkyl 4-amino-2,2-dioxo-2,5-dihydro-1,2λ6-oxathiole-3-carboxylates have not been previously investigated. These compounds are particularly well functionalized since containing amino group and carboxylate moiety that are in demand in medicinal chemistry. Considering their importance, we have developed a synthetic route to these ones. 
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Sulfonylation of cyanohydrins 1a-g with methyl 2-(chlorosulfonyl)acetate 2 in dry CH2Cl2 in the presence of Et3N provided the corresponding methyl 2-[(cyanomethoxy)-sulfonyl]acetates 3a-g (Scheme 1). It was found to be advantageous to allow the reaction mixture to remain r.t. at least overnight to ensure the completion of the sulfonylation process. However, products 3a-g were not isolated but involved in subsequent step achieved through the refluxing of the reaction mixture for 4 hours. The mechanism proposed for this cyclization requires the abstraction of a proton from the sulfonate-bearing methylene group of the intermediate methyl 2-[(cyanomethoxy)sulfonyl]acetates 3a-g in order to generate a carbanion that attacks the cyano carbon. Proton migration results in the formation of the γ-sultone scaffold with attached amino group and the methyl carboxylate function (Scheme 1).
This multipurpose synthetic strategy and new results in CSIC reaction investigation were publi-shed by our group.3
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