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Summary: The cycloaddition reaction of N-eulfinylanilines - serving as "dienes" - with aroma- 
tic Schiff bases provides a convenient access to the thiadiaaine oxide system (2). 

The cycloaddition reactions of aromatic N-sulfynilanilines (1> with a variety of 1.3 - dipo- 

lar systems to afford six- and five-membered heterocyclic sulfinamides have been well docu- 

mentedlB4. Also, reactions in which N-sulfynilanilines undergo 1,2-cycloaddition with special- 

type carbon-carbon double bonds have been reported5-6. In all cases, the reaction with 1 takes 

place across the -N=S- bond. (xlly in the case of norbornenes, N-sulfinylmilines underwent 

cycloaddition reaction as the "diene" counterpart7. It turns out, that the former are unique 

in that no other cyclic or acyclic olefins tried would react with N-sulfinylanilines. 

We report here the successful synthesis of the six-membered heterocyclic 1-thia-2,6-diaxine- 

l-oxide system 3 containing the sulfurous diamide array -N-SO-N-, through the cycloaddition 

reaction of N-sulfinylanilines L which participate as "dienes", with benzalanilines 1. 
NB 

Rl - N = S = 0 + RzR3C = N - R4 - (x)' '7" 
I 
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a. R1-C6H6 a. R4=C61i5; R2=C6H5; R3*H a. X-Y=H;R4=C6H5 

b. R1=,CH3C6Hq b. R4=m-CE3C6Bq R2=C6H5; R3=H b. X=CH 3; Y=H; R4-m-CH3C6Hq 

c. R1-p-CH3C6Hq c. R4-p-CB3C6Hq R2-C6E5; R3=H c. X=H; Y=CH3; R4=p-CR3C6H4 

The said cycloaddition was realized by a thorougtr mixing of equimolar amounts of I_ and & 

without a solvent and allowing the reaction mixture to stand at room temperature for 7-10 days. 

Recrystalixation of the mass obtained, from either water or wet ethanol afforded pure 2x#H20 

in practically quantitative yield8 , mp of Aa-c being 122, 108-109, and 117-118% respectively. 

The formation of 2 rather than its isomer in the cycloaddition of 2 and 2 is probably due 

to steric effects. 

In contrast to the case of the five-membered 1,2,5-th$a-diaxole 1-oxides2*3*g the literature 

contains very little about the analogous 1-thia 2,6-diasine-l-oxide systems 2 10. 

Neither six- nor four-crembered ring products could be obtained when N-alkyl- rather than 

N-aryl-substituted Schiff bases (i.e. & R"=alkyl) were used. Thus, the product isolated from 

the reaction of equimolar amounts of &a and &d in refluxing THF was bsnzalaniline (4J, appa- 

rently according to the scheme below: 

C6H5-N=S=O + C6H5-CH=N-C2H5 * 

la ld 
[ I 

;;:;I$!=; * ----+ C6H5CH=N-C6H5 + [C2H5-N=S=O]11 

25 A 

We note that: a) Except for intramolecular cycloadditions 12, only aromatic, but not aliphatic 

2813 
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N-sulfinylamines have been shown thus far to undergo either reversible cycloadditions as die- 

nophiles with dienes1*g*13 or in a 2+2 fashion with special carbon-carbon double bonds596. 

b) Only in the cycloadditione with norb.ornenes do N-sulfinylanilines participate as the"diene" 

counterpart. c) Any nmde of ti2 reopening of possibly formed four-mambered ring intermediates 

in the cycloaddition of either of the pairs 1+2 will lead to the starting reactants. -- 

We, therefore, assign the successful formation of 3a-c to the following factors: a) The - 

relative stability of the aromatic - compared with that of the aliphatic-N-sulfinylamines. 

b) The relatively enhanced nucleophilicity of the carbonnitrogen double bond of Schiff bases 

2 compared with that of ordinary carbon-carbon double bonds. c) The non-reversibility of the 

4+2 cycloaddition reaction, once its final cycloadduct (i.e. 2) has been formed. 

The reaction of 3a -c in pyridine with access of either acetic anhydride or nmsyl chloride - 

afforded the corresponding acetanilides (i.e. RkICOCH3) and nmsylates (R%iHS02CH3) respec- 

tively in the expected stochiometric yields. In contrast to the easy "clean" oxidation and re- 

duction of 1,2-thiasine l-oxides to the corresponding thiaaine-dioxides and thiazines respec- 

tively6*7s14, oxidation of iwith either hydrogen peroxide or m-chloraperbensoic acid, or its 

reduction with lithium aluminium hydride afforded mixtures of ill-defined oily products. 

In suxnuary, we have demonstrated the feasibility of the formation of &+ms&ered ring sul- 

furous diamide heterocycles through the cycloaddition reaction of N-sulfinylanilines with 

bensalanilines. The scope and generality of this reaction as well as the chemistry of the 

thiadiaxine oxide system? is currently under investigation. 
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