THE SYNTHETIC POTENTIAL OF 3a-METHYLHEXAHYDRO-1H-1λ6-PYRROLO[1,2-b]ISOTHIAZOLE-1,1-DIOXIDE
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The structural and therapeutic diversity, coupled with commercial viability, of small heterocyclic molecules has fascinated organic and medicinal chemists for a long period of time. Cyclic sulfonamides (sultams), although not found in nature, are present in a number of biologically active compounds. Sulfonamides are generally stable under physiological conditions and only a few known enzymes are able to hydrolyze SO2-N bond. Therefore substituted sulfonamides are frequently used in drug discovery projects, as common starting or target material.
Considering the importance of applying of 1λ6-isothiazolidine-1,1-dione system in medicinal chemistry we have developed the synthetic routes to sultams functionalized with a carboxyl group. For this purpose 3a-methyltetrahydro-1H-16-pyrrolo[1,2-b]isothiazole-1,1,3(2H)-trione 1 was chosen as the starting material. Thus, an interaction of 1 with NaBH4 in MeOH led to corresponding alcohol 2, which being involved in reaction with MsCl provided mesylate 3. The latter was subjected to action of tert-BuOK. The elimination of mesylate anion proceeded smoothly and 3a-methyl-3a,4,5,6-tetrahydro-1H-16-pyrrolo[1,2-b]isothiazole-1,1-dione 4 was isolated. It is important to note that alkene 4 can be prepared directly from the alkohol 2 by carrying out a mesylation reaction in a pyridine medium followed by heating of the reaction mixture. Hydrogenation of alkene 4 catalyzed by palladium on charcoal gave 3a-methylhexahydro-1H-16-pyrrolo[1,2-b]isothiazole-1,1-dione 5 in near quantitative yield. 
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In general, alkenylsulfonylamides are previligent reagents in drug discovery project as they possess an opportunity to further modification. Due to polyfunctionality, they are highly reactive toward both electrophiles and nucleophiles. Toward this end unsaturated sultam 4 was forced to react with di(tert-butyl) malonate under base-mediated conditions according to Michael reaction. The conversion of the corresponding adduct 6 into the target 2-(3a-methyl-1,1-dioxohexahydro-1H-16-pyrrolo[1,2-b]isothiazol-3-yl)acetic acid 7 was achieved by treatment with TFA followed by saponification of the ester groups and subsequent decarboxylation.
The isomeric homolog of 7 was obtained from the saturated sultam 5. In this way, 5 was treated with BuLi affording the corresponding carboanion which in turn was quenched with an excess of CO2 resulting in the target 3a-methyl-1,1-dioxohexa-hydro-1H-16-pyrrolo[1,2-b]isothia-zole-2-carboxylic acid 8. Then the racemic crop of it was divided into stereoisomers 8a and 8b.
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