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An Unusual Reaction of Diary1 Sulphones 
By M. F. GRUNDON and W. L. MATIER 

(Defiartment of Organic Chemistry, The Queen's University of Belfast, Northern Ireland) 

IN continuation of our studies of arylhydroxyl- 
amine derivatives,l we have prepared a number of 
2-(hydroxyamino)diaryl sulphones, e.g.  (I) and 
(11) , by catalytic reduction of the corresponding 
nitro-compounds, and have examined their reac- 
tions with sodium hydroxide (20% in aqueous 

+ 

C l \  oso2ph NH-OH 

dioxan) at 20' under nitrogen. The expected 
disproportionationlsB occurred in all cases, and gave 
the amines (VIII) and the azoxy-derivatives (IX), 
but was accompanied by a remarkable reaction 
involving loss of the phenylsulphonyl group. 
Thus, the chlorophenylhydroxylamine derivative 
(I) afforded a precipitate of sodium phenylsulphi- 
nate (111) almost immediately, and a further 
quantity was detected in the aqueous alkaline 
solution by methylation to methyl phenyl sulphone 
(total yield, 44%). The associated product 
lacking the phenylsulphonyl group was 3,3'- 
dichloroazoxybenzene (IV) (30%). The same 
products, (111) and (IV), were obtained from the 
isomeric chlorophenylhydroxylamine (11) by a 
similar treatment with alkali. 

This is apparently an intramolecular process, 
since 4- (hydroxyamino) diphenyl sulphone fails to 
undergo the reaction, and affords 4,4'-di(pheny1- 
sulphony1)azoxybenzene almost quantitatively. 
We tentatively suggest a mechanism in which the 
rearrangement, (VII) --f (V), proceeds via a five- 
membered transition state involving attack of 
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-0- on the sulphur atom of the sulphonyl group; 
the latter process is uncommon, but was invoked to 
rationalise a rearrangement of aor-dichlorosul- 
 phone^.^ The subsequent elimination, (V) +- (VI) 
+ (111), is analogous to the formation of nitroso- 
benzene by reaction of N-phenyl-N-phenylsul- 
phonylhydroxylamine with alkali.4 In the presence 
of a reducing agent such as the phenylhydroxyl- 
amine derivative (VII), the nitroso-compound (VI) 
is likely to furnish the azoxy-derivative (cf. IV), 
perhaps via a radical intermediate.6 We find, 
indeed , that although m-chloronitrosobenzene is 
unaffected by alkali alone at  20°, i t  is converted 

into 3,3’-dichloroazoxybenzene (IV) after the 
addition of hydroxylamine. 

Attack of hydroxide a t  the carbon atom of the 
C-S bond would yield sulphinate and phenolic 
products. Apparently none of the sodium phenyl- 
sulphinate arises in this way, since phenols were 
not detected. Furthermore, o-nitrosodiphenyl sul- 
phone, o-nitrodiphenyl sulphone and 5,5’-dichloro- 
2,2’-di(phenylsulphonyl)azoxybenzene (cf. IX) 
gave no phenylsulphinate when treated with 
alkali, even though these compounds possess 
ortho-activating groups which might be expected to 
promote the hydrolysis. 
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