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Recent work assumes the similarity of the electronic and structural characteristics of SO2 and 
1-2 

N-sulphinyl-aniline . N-alphinyl-anilines(Ar-N=S=O) are heterocumulenes which present a cis3 

structure as regards the central bond -N=S; the -N=S=O group is coplanar4 and has a moderate re- 

sonance interaction with the benzene ring unless para groups showing conjugative effects and a- 

cting as weak r-electron acceptors are present 
5-6 . The -N=S is the reactive bond7, as confir- 

med in our recent research' on the addition of arylnitrenes to double bonds of heteroatoms. 

Continuing the investigation concerning the nature of this similarity' and bearing in mind 

the fact that SO2 has a characteristic behaviour if attacked by phenyl radicals 
10 , it was deci- 

ded that it might be interesting to examine an analogous reaction with Ar-N=S=O. 

We wish now to report the results obtained by thermal decomposition of benzoyl peroxide in 

the presence of N-sulphinyl-aniline 
11 . 

The reaction of equimolecular amounts of benzoyl peroxide(I) and p-substituted N-sulphinyl- 

aniline(I1) in boiling dry benzene 
12 

under nitrogen atmosphere for 70 hours, yields: biphe- 

nYl(III), diphenyl disulphide(IV), m'-di-R-azobenzene(V), diphenyl thiosulphone(V1) and benzen- 

sulphonic anhydride(VI1) 

(C6H5C02)2 + IJ-R-C~H~NSO 
nt 

boiling Bz.* C6H5-C6H5(22%) t e-R-C,H,-N=N-C6H4-R-~(31%) t 

(I) (II) (III) (IV) 

C6H5-S-S-C6H5(10%) t C6H5-S-S02-C6H5(20%) t 

R = -Cl 
(V) (VI) 

C6H5S02-0-S02C6H5(5%) 

(VII) 

Diphenyl sulphide(VII1) and diphenyl sulphone(IX) were absent. 
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Reaction products were identified by G.L.C., after treatment of the reaction mixture with 

a solution of NaHC03 5%, washing with H20 and drying with Na2S04, (Perkin-Elmer Fll/column 5% 

FFAP on Chrcmosorb G AW-DMCS - lenght 2m.;a.a. l/8 inch - progr.temp. 90 - 21O'C). Separation 

was also achieved by column chromatography (Si02, elution petroleum ether - ether) and the pro. 

ducts were identified by I.R. (Nujol or KBr), mass spectra and by mixed m.p. with an authentic 

sample when solid. 

The formation of these products can be shown as follows: 

(1) 
13 & 

2C6H5-COi - 2C6H5' + 
t 

2c02 

(X) 

(Xl 

benzene 
(III) 

. 
,N-C6H4-R-1 

[ 1 

C6H5-S*0 +c 

C H _S"N-C6H4-R-e 
65 ‘0' 

1x11 

The unstable intermediate (XI) can decompose to give aryl nitrene(XI1) and phenylsulphinyl 

radical(XII1) 

(XI) - Q-R-C6H4-$ t C6H5-SO 

(XII) (XIII) 

The two phenylsulphinyl radicals(XIII) by head to tail combination give 
14 

sulphenyl sulphina- 

te(XIV) which then can either rearrange to (VI), or decompose to phenylsulphonyl-(XV) and 

thioaryl-radicals(XV1) 

(VI) 
2(X111) - C6H5-i-0-S-C6H5 Z 

(XIV) 

C6H5Sp2 + C6H5S' 

(XV) (XVI) 

Two thioaryl radicals(XV1) then combine to give (V), the phenylsulphonyl radicals(XV) yield 
15 

(VI) and (VII) . The absence of (VIII) and (IX) from the mixture excludes the following pro- 

bable combination: 

(XVI) t C6Hj 
-+ 

C6H5-S-C6H5 

(XV) 6 5 
+ CH' C6H5-S02-C6H5 

Azobenzene(IV) is formed by the known l6 combination of triplet arylnitrene(XI1). 
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The presence of the arylnitrene intermediate is supported by the reaction of benzoyl peroxide 

with g-phenyl-N-sulphinylaniline in our typical conditions. The isolation of carbazole proved 

probably l7 the supposed decomposition of the unstable intermediate (XI). 

The competitive intervention of the benzoyloxy radicals can be justified as_follows: 

P 
C6H5COi + (II) - - (XII) + C6H6-C-O-2’ 

- C6Hj + co* t [SciJ 2 b!l 
t -so ts 
2 

The development of SO2 was observed:on passing nitrogen through a neutral permanganate solution 

manganese dioxide was produced. Sulphur was isolated by column chromatography. 

The reaction obtained is particularly interesting for the following reasons: 

a) it promotes an easy -N=S bond cleavage by means of radicals which otherwise would only 

occur at high temperatures (8OOOC) 

b) it is an important example of the addition of phenyl radicals on a double bond between 

heteroatoms which confirms the properties of sulphur atoms as radical acceptors 

c) there is induced generation of aryl nitrenes whose presence as intermediates is shown by 

the presence of azo-derivatives and carbazole 

d) the similarity between SO2 and Ar-N=S=O is further confirmed, as the supposed intermedia- 

tes, e.g. PhSO; and (XI), are analogous. 

Kinetic and E.P.R. studies are being carried out to broaden the study of the mechanism of this 

reaction extended to a series of heterocumulenes. 
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