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Results and Discussion 
 
During the investigation of the synthesis of 1,3-thiazinones15 and 1,4-benzothiazines16 we 
anticipated that the nucleophilic substitution at the S–S-bond of 2,2'-disulfanediyldianiline (2) 
acting as electrophile by alkyl acetoacetates (1a,b) is followed by regioselective intramolecular 
condensation of the 2-amino group with the carbonyl group forming alkyl 3-methyl-4H-
benzo[b][1,4]thiazine-2-carboxylates (3a,b).  
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Scheme 1 
 

The reaction of alkyl acetoacetates (1a,b) with disulfide 2 in the presence of catalytic 
amounts of triethylamine was found to afford alkyl 3-methyl-4H-benzo[b][1,4]thiazine-2-
carboxylates (3a,b) in a one step procedure with good to excellent yields (Scheme 1). Similarly, 
dimethyl malonate (5) is converted into methyl 3-oxo-3,4-dihydro-2H-benzo[b][1,4]thiazine-2-
carboxylate (6) (Scheme 1). On the other hand, the reaction of ethyl acetoacetate (1a; R = Et) 
with disulfide 2 has been reported to afford a mixture of 2-acetyl-2H-benzo[b][1,4]thiazin-
3(4H)-one (4) and 1-(benzo[d]thiazol-2-yl)propan-2-one (7) (Scheme 2).17 
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Scheme 2 
 

In this context it should be noted that in the presence of a trace of p-toluenesulfonic acid the 
reaction of ethyl acetoacetate (1a; R = Et) with disulfide 2 leads to the formation of ethyl 3-
methyl-4H-benzo[b][1,4]thiazine-2-carboxylates (3a) and ethyl 2-(2-methyl-2,3-dihydrobenzo 
[d]thiazol-2-yl)acetate (8) in about equal amounts (Scheme 2).18 

Many useful and interesting reactions of disulfides are known.19, 20 Disulfides, especially 
diaryl disulfides, are commonly used as electrophiles in the sulfenylation of enolates anions;21, 22 
sulfenamides and sulfenylimines have been prepared by nucleophilic substitution of the S–S-
bond of disulfides with amines23 and ketimines,24 respectively. Recently, Munde et al. have 
reported an in situ synthesis of 1,4-benzothiazines from 2-aminobenzenethiols and 1,3-
dicarbonyl compounds under oxidative conditions involving the formation of disulfide 2 under 
solvent free conditions.25 Although the mechanism of these reactions have not yet been 
established, Trapani and his colleagues have reported an intermediate A, which was formed from 
the initial attack of amine at the ester group.17 Munde et al. proposed a possible pathway with B 
as the suggested intermediate. Neither of these intermediates have been trapped or characterized.  
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In this investigation, the reaction of 1,3-diketones 9a–f with disulfide 2 was carried out in 
boiling ethanol in the presence of triethylamine, and products 10a and 11b–f were isolated in 
high yields and characterized spectroscopically (Scheme 3).  
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