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It is of practical value end theoretical interest that triaryl- 

sulfcnium halides undergo pyrolysis at moderate temperatures to pro- 

duce theoretical yields of diary1 sulfides and the corresponding aryl 

halides. (R$G+, X- --+ RX + R&S). The practical value lies in 

the factthatthe products of pyrolysis are easilyansnalyzedbgvapor 

@race chromatography, and this constitutes the mostconvenientmethcd 
. 

for determining the structures spd purity of a given sample of a 

triarylsulfoniumhalide. The theoretical interest arises from the 

ratios of pyro~is prcducts obtained fran triarylsulfonium halides 

in vhich at least two different aryl granps are present aud the 

implications 01 these results with respect to the mechanism of reaction. 

The results of a number of pyrolysis reacticns cfniducted for 5-10 

minutes at 250' are given in Table 1. It is clearthatthe product 

ratios cannot be explained on the basis of either I% aromatic S$ 

mechanism or a bimolecular aromatic nucleophilic substitution process. 

For example, pyrolysis of phenyl-g-tolyl-2,5-dimethylphenylsulfonium 

iodide would be expected to give aryl iodide8 in the order of pref- 

erence of iodobenzene > p-icdotoluene > 2,5-dimethyliodobenzene if 

a simple bimolecular nucleophilic araaatic substitution mechahism were 

operative. An aromatic SE1 mechanism would be expected to product 

aryl iodides in the order of preference of 2,5-dimethylicdobenzene > 

p-icdotoluene > icdobenzene. Afree radicalprccesswould alsobe 

expected to afford eryl icdides in the same order of preference as 
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proposel for the S$ process. Furthermore, bimyls would probably 

be produced in a free radical process, aud moue were faudl. 

It is also instructive to observe the relative ammuts of 2,5- 

dimethylhalobeuzene formed by pyrolysis of the chloride, braaide azx¶ 

Iodide, respectively. The fact that the relative ezmmt of 2,5- 

dlmet&l.iodobenzene is greater than that of 2,5_dimethylbrazobenzeue, 

which, Ja turn, Is distinctly greater than that of 2,.5-dimethyl- 

chlorobenzeae Is aleo imxplicable in terms of my of the mechenisms 

cited above. 

Ia our opinion, all of the results cau best be explained in 

term of the formation aad subsequeut intremolecular decomposition 

ofatetravalentsulfurcapcrand,I; lhis decaposes preferentially 

in such a mamer as to give maxImum relief of steric strains I.e., the 

2,54imethylhalobenzeme snd g4w%yl_p-tolyl sulfide are formed in the 

greatest mt of tie three possible patrs of products, and the 

effectfn larger the greater the eize ofthehalogen. In each case 

the amauatofthehalobenzeneproduced exceeds that of thep- 

halotoluene. Since there are no major steric effects to consider in 

either of these alternative pa- of deccmposition, the charge 

distribution In the transition state for the intramolecular decom- 

positicn of I Is Fobably such that there is a greater electron 

density in the arylgroups thbn fcmnd In 11 I.e., the intramolecular 

decompositicm has saws degree of the character of a nucleophilic sub- 

stitution reaction but should not be confused with au uncomplicated 

arsra~tic nucleophilic substituticm mechanism. 
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iflcation c8 the px-s&urc of Cumtot ad Tnng (1). 

Ackuoir~ . Shiswmkwassupportedinpartbyagrant 

fiq the National Science Foudation. 

(1) C. 'An-tot ad T. T. Tm& Ccqt. real., 197, I227 (1933). 
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Table1 

Pyrolyses of lkimylsulfonium Halides at 250' 

slllfoulu6i Halide 

Phe~l-p-tolyl-2,5_aimethyl- 

phe1~&u.u.2fonium chloride 

phenyl-p;l;olyl-2,5_diaethyl- @umyl&rlloniumbromide 

Molar Ratio of ~lHel.ides 

Ws~;3;$-c83W&: 1.00 

2,5-(~s)z%W1 

1:38 1.00 ::: 

"""$@;1+sWff@~ 

1:92 &JO 

2,5-(2&&W 

11:9 

Phenyl-p-t.olyl-2,5-dimethy1- 
pbemyl&Clfoniumiodlde 

phenyl-p-tolyl-2,4-dimethyl- 
@mnyl.%lfoniumbranide 

W<:4~-ctr,WU: 2,5-(&&%+W 

4:Oo 
1.00 
1.00 17:2 

2.40 1.00 17.6 

a 

Diphenyl-p-tolylsulfonimn 
bromide 

Mphenyl-2,54limethyl~enyl- 
sulfonium bromide 

‘W&: 2,5-(%;&e$sBr 
1.00 
1.00 1127 


