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505. Reactions of Nitrones with N-Xzcl~hinylbenxenesl~hona~ide.  
By B. P. STARK and M. H. G. RATCLIFFE. 

Nitrones react with N-sulphinylbenzenesulphonamide under mild con- 
conditions, sulphur dioxide being eliminated. CN-Diphenylnitrone yields 
N-benzenesulphonyl-N'N'-diphenylformamidine ; other N-phenylnitrones 
appear to react in a similar manner, whereas the reaction of N-methyl- 
C-phenylnitrone follows a different course. 

N-SULPHINYL COMPOUNDS ( I ;  n = 0 or 1) behave as dienophils in the Diels-Alder re- 
action,l and undergo 1 ,Zaddition to certain carbonyl compounds; 23 N-sulphinylaniline 
(I ;  Ar = Ph, n = 0) reacts as a 1,3-dipolarophil with diphenylnitrilimine 4 and with 
benzonitrile oxide.5 The adduct which is formed by benzonitrile oxide decomposes at 
100" to form sulphur dioxide and diphenyl carbodi-imide.6 Nitrones, which can behave as 
1,3-dipolar reagents,6 react with phenyl isocyanate to give adducts (11; R" = Ph, X = C) 
which decompose when they are treated with sodium alkoxide, forming amidines (I11 ; 
R" = Ph) and carbon dioxide.' 

We have studied the reaction of various nitrones with N-sulphinylbenzenesulphonamide 
(I; Ar = Ph, n = l),  and have found that CN-diphenylnitrone reacts (in ether, at 20- 
35") to form sulphur dioxide and N-benzenesulphonyl-N'N'-diphenylformamidine (IV ; 
R = R' = Ph). The last compound can also be formed by reaction of benzene- 
sulphonamide with diphenylformamide in the presence of thionyl chloride ; it is possible 
that in this reaction N-sulphinylbenzenesulphonamide is first formed 1 and then reacts 2 

with the formamide. The infrared and nuclear magnetic resonance spectra of the product 
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formed from CN-diphenylnitrone support the acyclic structure (IV; R = R' = Ph). 
Certain other diarylnitrones (the C-9-anthryl-N-phenyl, C-p-methoxyphenyl-N-phenyl, 
and C-2-furyl-N-phenyl compounds) react with N-sulphinylbenzenesulphonamide to form 
sulphur dioxide and products whose infrared spectra are similar to that of the formamidine 
(IV; R = R' = Ph). I n  contrast, N-methyl-C-nitrone gives, besides sulphur dioxide, 
a product (Cl,H,,N,02S) which has m. p. 130-132", and which is therefore not the known 
formamidine (IV; R = Me, R' = Ph;  m. p. 105-106").8 It is believed, on the basis of 
the elementary analysis and infrared spectrum of this compound, that the product is a 
benzamidine (I11 ; R' = Ph, R and R" = Me and SO,-Ph). Since the compound dissolves 
in concentrated hydrochloric acid and can be recovered unchanged by treatment of the 
solution with alkali, the alternative possible diaziridine structure appears unlikely. 

It is suggested that adducts (11; R" = SO,*Ph, X = S) are first formed and then lose 
sulphur dioxide, either to form the final products directly, or to form diaziridines which 
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may then yield acyclic products. A formamidine (IV; R = Ph) would result by migration 
of an organic group (R') from carbon to nitrogen, whereas migration of a hydrogen atom 
would lead to the formation of a benzamidine. 

The bisnitrone PhN(0) :CH*CH:N(O)Ph (obtained from phenylhydroxylamine and 
glyoxal) reacted with two molar equivalents of N-sulphinylbenzenesulphonamide, two 
moles of sulphur dioxide being eliminated. 

EXPERIMENTAL 
A solution of N-sulphinylbenzenesulphonamide (10.15 g., 0.05 mole) in ether (150 ml.) 

was added dropwise to a suspension of CN-diphenylnitrone (9.85 g., 0.05 mole) in ether (200 ml.) ; 
the mixture was stirred for 30 min. at  room temperature, then heated under reflux for a further 
30 min., and cooled. The solid filtered off was recrystallised from ethanol. The reactions with 
other nitrones were carried out similarly, two molar equivalents of PhSO,*NSO being used with 
the bisnitrone PhN(O):CH*CH:N(O)Ph; the results are in the Table. 

Reaction of nitrones with YhSO,*NSO. 
Product Analysis (yo) 

A A 
f 'I c > 

Nitrone (yield) (m. P.) C H N 0 S ._ . . - .  
Found: 67.66 4.97 8.17 9-64 9.72 

50% 187-1890 Calc.: * 67.70 5-08 8.31 9.45 9.52 CN-diphenyl 
Found: 74.50 4.80 6.42 7.33 7.42 

238-240 Calc.: * 74.29 4.62 6.42 7.32 7-35 C-9-anthryl-N-phenyl 60% 
C-p-methoxyphenyl- 

N-phenyl 55% 112-1136 t 
C-2-f uryl-N-phenyl 20% 140-141.5 t 

Found: 61.05 5.23 10.18 
N-methyl-C-phenyl 70% l30-132 Calc.: * 61.28 5.14 10.21 

11.42 
11.69 

185-186 Found: 60.01 3.93 10-50 12-49 12.15' 

* Values calculated by assuming that one molecule of SO, is lost per molecule of PhSO,.NSO used. 

5 Yo Calc.: * 60.24 3.38 10.80 12.35 12.37 
PhN(0):CH 

PhN(0)  :CH 
I 

t These compounds were very sensitive to  air and could not be obtained analytically pure. 

We thank the Directors of ClBA (A.R.L.) Ltd. for permission to publish, and Dr. N. Sheppard 

CIBA (A.R.L.) LTD., DUXFORD, CAMBRIDGE. 

(University Chemical Laboratory, Cambridge) for advice on spectra. 
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