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Abstract: The reflux of a mcso-ionic compound, 4-aryl-1,3,2-oxathiazolylium-5-olate 
(I)* in toluene, chlorobenzene, or xylene gives another meso-ionic compound, 2,5- 
diaryl-1,3-dithiolylium-4-olate (2) by a radical mechanism 

Meso-ionic compounds have been studied extensively because of their 

unique electronic structures and reactivities.l.2 The photochemical behavior 

of a series of meso-ionic compounds, 4-aryl-1,3,2-oxathiazolylium-5-olate 

(I.), have attracted considerable interest. The photolysis of 1 proceeds by 

two pathways. One is the formation of a bicyclic system followed by the 

elimination of CO2 to generate arenecarbonitrile sulfide via arylthiazirine and 

ultimately to give arenecarbonitrile and elemental sulfur (path A).3,4 In the 

other process aryl(nitrosothio)ketene is produced by ring-opening of 1 (path 

B).5 In contrast with the detailed studies on the photolysis, the thermolysis 

of 1 has been scarcely reported. 

Here, we report the thermolysis of meso-ionic compound 1 to give 

another meso-ionic compound, 2,5-diaryl-1,3-dithiolylium-4-olate (2), as the 

main product. 

When a solution of the meso-ionic 4-phenyl-1,3,2-oxathiazolylium-5- 

olate (la)6 was refluxed in xylene under Ar atmosphere, the yellow solution 

gradually turned violet, finally giving 2,5-diphenyl-1,3-dithiolylium-4-olate 

(2a)7 in 26% yield. 
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The reactions using meso-ionic 4-(2,3,4-trimethoxyphenyl)-1,3,2- 

oxathiazolylium-5-olate (1 b)6 and 4-(4-bromophenyl)-1,3,2-oxathiazoly- 

Bum-5-olate (lc)6 gave the products (2b)8 and (2c),9 respectively. These 

products are the same type as 2a (Table 1). The substituent groups in 1 have 

a slight effect on the yield of 2. 

Table 1. Formation of 2 in Thermolysis of 1. 

1 Solvent Temp. /“C Time/h Yield of 2t/% 

la Xylene 140 3 26 

la Benzene 80 10 Ott 

la Toluene 110 5 10 

1 a Chlorobenzene 13 2 4 22 

lb Xylene 140 3 18 

lc Xylene 140 3 20 

t The yields of 2 were calculated on the assumption that two moles of 1 
give one mole of 2 

!‘t Most of la was recovered 

The reaction of la does not proceed at 80 “C under reflux in benzene. 

However, under reflux at temperatures higher than 110 “C, the reaction does 

occur. As the reaction temperature is raised, the rate of reaction and the 

yield of 2a increase (Table 1). 

The formation of arenecarbonitrile is conceivable. However, benzonitrile 

was detected in only 1% yield in the reaction of la in xylene. This suggests 

that benzonitrile sulfide is not generated in the thermolysis of 1 unlike in 

the photolysis (path A). Among byproducts, 

The formation of 2 was inhibited by radical scavengers. Under 02 

bubbling, meso-ionic compound 2 was not formed, although the reactant 1 

was not recovered. In the presence of TEMPO (2,2,6,6-tetramethyl-l- 

piperidinyloxyl), 2 was not formed. Therefore, the formation of 2 proceeds 

by a radical mechanism. 

Although the thermolysis of 1 has not yet been clarified, it has been 

reported that analogous meso-ionic oxazolylium-5-olate gives ketene by 

ring-opening on thermolysis.lOSt 1 In the thermolysis of 1, ring-opening may 
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occur. In order to confirm the generation of (nitrosothio)ketene (3) in the 

thermolysis of 1, 1-hexanol was added as a ketene trap in the thermolysis of 

la. The yellow solution of la turned colorless, and the ketoester was 

detected by MS. This result gives evidence for the generation of 

(nitrosothiojketene. 

A postulated mechanism for the formation of 2 is shown in Scheme 1. 

Scheme 1 
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On thermolyas, the ring of 1 opens to give (nitrosothio)ketene (3). Then, 

with the elimination of NO, ArCSCO radical (4) is generated. Further, ArCS 

radical (5) is generated via the elimination of CO. In fact, the evolution of NO 

(S=,-Ar) J 

(5) 

and CO was detected by gas analysis. The combination of radicals 4 and 5 

would give the meso-ionic compound 2. 
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