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Summary: 2-Alkyl-1,2,5-thiadiazole-3-one-l-oxides were converted to 1,2,3,5-thiatriazole-l- 
oxides and 1,2,4,6-thiatriazene-l-oxides. The postulated intermediate of these rearrangements, 
a sulfinylamine, was isolated. 

In the previous papers in this 

a study of the inversion barrier 
2 

of 

series we described the synthesis, basic chemistry 
1 

and 

1,2,5-thiadiazole-l-oxides. Pharmacological activity 

? 
associated with this unusual sulfoxide has also been reported“. In this and the subsequent 

paper we describe a unique property of this ring system: its propensity to rearrange to other 

heterocyclic systems. 

(1) 
As reported earlier , the N-alkyl derivatives 2, obtained by alkylation of the cor- 

responding alcoholate 1, undergo smooth displacement with nitrogen nucleophiles to produce 

stable amino derivatives, e.g. 3, in good yield. 
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In contrast to this, bifunctional nucleophiles cause a complete rearrangement of the system 

exemplified by the reaction with substituted hydrazines which initiates a conversion to the 

little known thiatriazole oxides L4 *‘. 
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The reactions were carried out by stirring the solution of the reagents overnight at 

room temperature . In this manner the phenyl analog 4a was prepared in 47% yield, by filtra- - 

tion of the precipitated crystals from the chilled reaction mixture (CH3CN). Similarly, the 

methyl derivative 4 b was obtained in 30% yield by removal of the solvent (MeOH) and crystal- - 

lization from CH3CN. The thiatriazole oxides are nicely crystalline, stable compounds, but on 

hydrolysis with aqueous sodium bicarbonate (reflux, 10 min) the sulfur was removed and 2 was 

obtained in good yield. 

In an analogous ring transformation with amidine type binucleophiles, 1,2,4,6- 

thiatriazene oxides S6 _ were obtained in fair yield. 
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These reactions were conducted in a methanol solution at room temperature overnight. 

When the reagents were hydrochloride salts, an equivalent of sodium methoxide was used for 

neutralization. Thus, 5a was obtained in 40% yield by reaction with benzamidine hydrochloride. - 

After the solvent was evaporated, the residue was partitioned between water and ethyl acetate 

and the product was crystallized from benzene/cyclohexane. Thiatriazene 5b was prepared - 

similarly in 45% yield (crystallization from ethanol). When 1 was allowed to react with 

2-benzyl-2-thiopseudourea , & precipitated from the reaction mixture in 35% yield. The gen- 

erality of these rearrangements was demonstrated by the preparation of a large number of alkyl 

and aryl substituted analogs of 4 and 2. 
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These rearrangments are visualized as proceeding through: a) displacement of the 

methoxy group (_2_ + 1); b) ring opening initiated by the NH group leading to the sulfiny- 

lamine7 8 in an equilibrium fashion and c) ring closure by nucleophilic addition of the 
- 

second amino function to the electrophilic sulfinylamine (s+ 2). 

Clearly, an NH group attached to the 4-position and a suitably placed second nucleo- 

phile are required for this rearrangement. Therefore reaction with 1,2_dimethylhydrazine or 

benzoyl hydrazide did not yield analogous products. Furthermore, reaction with ethylenedi- 

amine, where the analogous rearrangement would require a 7membered ring closure, yielded 

imidazoline 10 -* The postulated sulfinylamine intermediate 8 could not be detected in these - 

these rearrangements, probably because of its 

position of the equilibrium can be influenced 

electron withdrawing groups at the 2-position 

By systematic change of substituents, analogs 

ring open form. For example, benzoylation of 

PhCONH NH2 

MeOH 2 

low concentration in the equilibrium 1: 8. The 

by the nature of the ring substituents, i.e., 

should facilitate the breaking of the N-S bond. 

have been found which exist completely in the 

12 yielded the stable crystalline sulfinylamine - 

14 -. In contrast with this, morpholino derivative 15 produced by an analogous process exists - 

in the thiadiazole form. 
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The isolation of sulfinylamine 14 is direct evidence for the ring-opening z 'S and - 

lends strong support for the mechanism depicted above (1: 2 +z). In the accompanying 

paper a further generalization of this mode of ring transformation will be demonstrated. 
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