SYNTHESIS OF A NEW thiopyrano[3,2-d]pyrimidine-2(3H)-thione 5,5-dioxides
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The Biginelli reaction has been intensively studied in the last two decades [1], especially due to the applications of synthesized dihydropyrimidinone compounds at the beginning, especially as calcium channel blockers of the nifedipine-type, and then as antitumor, antibacterial, antiviral, anti-inflammatory, analgesic, anti-Alzheimer, or antioxidant compounds. Considering our constant interest in the development of methods for the synthesis of new S-heterocyclic systems we tried to combine the broad synthetic potential of Biginelli chemistry and the high reactivity β-ketosulfone 1 in multicomponent reactions (MCR).
We started our study from the optimization of the reaction conditions using β-ketosulfone 1, benzaldehyde and thiourea 3, following published protocols for this type of chemistry. So far, we have tested methods a-h. To our delight, we synthesized the desired compound 2a in up to 71% yield. In some cases (a-c), mixtures of regioisomers were obtained, confirmed by 2D NMR spectroscopy.
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Method a: 1 eq ketosulfone, 2 eq benzaldehyde, 1 eq thiourea, 3 eq TMSCl, DMF, 22

o

C, 5 days

Method b: 1 eq ketosulfone, 1 eq benzaldehyde, 1 eq thiourea, 4 eq TMSCl, DMF, 22

o

C, 36 h

Method 

c

: 1 eq ketosulfone, 1 eq benzaldehyde, 1 eq thiourea, 4 eq TMSCl, DMF-MeCN (1:1),

22

o

C, 2 days

Method d: 1 eq ketosulfone, 1 eq benzaldehyde, 1 eq thiourea, 0.8 eq NaI, 0.8 eq TMSCl, MeCN,

22

o

C, 4 h

Method e: 1 eq ketosulfone, 1 eq benzaldehyde, 1 eq thiourea, 3 eq HCl, EtOH, 82

o

C, 6 h

Method f: 1 eq ketosulfone, 1 eq benzaldehyde, 1 eq thiourea, AcOH, 120

o

C, 18 h

Method g: 1 eq ketosulfone, 1 eq benzaldehyde, 1 eq thiourea, 10 mol% La(NO

3

)

2

6H

2

O,

solvent free, 82

o

C, 18 h

Method 

h

: 1 eq ketosulfone, 1 eq benzaldehyde, 1 eq thiourea, 10 mol% Yb(OTf)

3,

 

solvent free, 140

o

C, 18 h
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), %

isomer ratio (a:b)

72% (1:0.54)
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Using the simplest method f (refluxing in AcOH), we synthesized Biginelli products 4-8 in 33-57% yield.
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Thus, we have demonstrated the catalytic regioselective synthesis of a small set of new S-heterocyclic systems ‒ 4-aryl-4,6,7,8-tetrahydro-1H-thiopyrano[3,2-d]pyrimidine-2(3H)-thione 5,5-dioxides. Furthermore, this methodology can potentially be applied for a multitude of sulfur-containing compounds both synthetic and biological importance.
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