SYNTHESIS OF ((2R,3S)-4,4-dioxido-3-phenyl-3,5,6,7-tetrahydro-2H-thiopyrano[3,2-b]furan-2-yl)(phenyl)methanone
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Cyclic sulfoxides and sulfones are important pharmacophores with a wide range of pharmacological activities owing to a range of mechanisms of action and are widely used in drug design. The cyclic sulfone moiety is frequently utilized in medicinal chemistry to optimize the physicochemical properties of lead compounds. There are many examples of commercial drugs and clinical compounds containing six-membered thiopyrandioxide ring. Recently, we turned our attention to β-ketosulfones since they have been established as versatile reagents useful for the preparation of a multitude of sulfur-containing compounds both synthetic and biological importance. In this context, cyclic β-ketosulfones are among the most promising reagents and particularly useful due to their availability and possible application in the synthesis of a diverse range of polycyclic sulfones. 
Our interest in β-ketosulfone 1 has arisen due to its high reactivity in multicomponent reactions (MCR) and wide applicability in the synthesis of various heterocycles. In this work we decided to use building block 1 for the development of a method for the synthesis of a new S-heterocyclic system containing trans-2,3-dihydrofuran moiety. 2,3-Dihydrofurans represent an attractive and challenging class of compounds as many of them are key intermediates for the synthesis of natural products. We started our study from the optimization of the reaction conditions using β-ketosulfone 1, benzaldehyde and phenylacetyl bromide 3. So far, we have tested methods a and b [1, 2]. To our delight, we synthesized the desired compound 2 in 40-48% yield. We plan to test other possible protocols in the near future. Some suggested protocols are environmentally favorable because the organic solvent is not required in the reaction or water can be used as a green solvent. In addition, the possibility of accomplishing multicomponent reactions under ultrasonic and microwave irradiations using heterogeneous catalyst could improve their efficiency in cost-effectiveness and environmental points of view. Thus, we will definitely focus our attention on these green-like processes.
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Method a[1]: 

1 eq ketosulfone, 1 eq benzaldehyde, 1 eq Ph-acetyl bromide, 3 eq Py, MeCN, reflux, 2 h

then 3 eq Et

3

N, reflux, 12 h

Method b [2]: 

1 eq Ph-acetyl bromide, 2.5 eq Py, 5 min at r.t., then 1 eq benzaldehyde, 1 eq ketosulfone,

10 mol% NaOH, H

2

O, reflux, 12 h

Yield, %
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In summary, we demonstrated the catalytic stereoselective synthesis of thiopyrandioxide 2 condensed with a trans-2,3-dihydrofuran moiety. Furthermore, this methodology can potentially be applied for a multitude of sulfur-containing compounds both synthetic and biological importance.
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