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Decomposition of 2 -Azidosulphonylbenzophenones. 
Unusual Rearrangement Products 

By RUDOLPH A. ABRAMOVITCH* and DANIEL P. VANDERPOOL 
(Department of Chemistry, University of Alabama, University, Alabama 35486) 

Summary Thermal decomposition of 2-azidosulphonyl- which, in addition to the desired cyclisation products, leads 
to an unusual rearrangement in which the nitrene nitrogen 
gets bound to the aryl ortho-carbon atom originally bearing 
the carbonyl group. 

benzophenones gives the 7-membered cyclisation products 
in addition to products in which nitrogen is bound to the 
ortho-position originally bearing the carbonyl group ; ring 
chain tautomerism of the sulphonyl azides with 3-aryl-3- 
azidobenzo [d] [2,l]oxathioles followed by decomposition 

formation of the rearranged products. 
of the latter and 1,2-aryl shifts is proposed to explain N3 c6HLR2-p 
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INTRAMOLECULAR cyclisation of sulphonylnitrenes has led 
to a variety of new heterocyclic ring systems1 We now 
report the decomposition of 2-azidosulphonylbenzophenones (21 + (4 

C6H,R2-p 
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mide 1967, to 89, phthalimide. 637, discuss the related rearrangement of isophthali- “@y “&$n.n‘, R 1 0 N H C 0 c 6 H ~ R 2 - l ’  
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14) (51 16) 
Thermolysis of the azide (la),? in Freon 113 at 100°C 

gave the dioxide (2a) (3.5y0),$ orthanilic acid (3a) (15%), 
the dioxides (4a) (1 yo)2 and (5a) ( 1%),3 and benzanilide (6a) 
(lye). Only one other example of the cyclisation of a 
sulphonylnitrene to give a seven-membered ring had been 
reported previously, namely the formation of dibenzo- 
[b,fl[1,4,5]oxathiazepine 5,5-dioxide. The azide (la) (38%) 

(9) was recovered. When the para-methyl compound (1 b) was 
similarly decomposed, (2b) (5y0), m.p. 235-236 O C ,  (3b) 
(35%), (4b) (2%), (5b) (3%), p-toluic acid (26%), and 
(6b) (2%) were isolated. The isomeric cyclisation product 

~coct iH~R2-p  

R1 o S 0 3 H  

t All new compounds gave correct analyses and spectral data (i.r., n.m.r., and mass) consistent with the proposed structures. 
$ A yield of 7 % was obtained when the thermolysis was carried out in chlorobenzene at 160 “C. The N-methyl derivative, m.p, 

158-159 “C, was identical with a sample prepared from o-HO,CC,H,SO,N(Me)Ph by treatment with PC1, in CS,, followed by AlCl, in 
nitrobenzene at 50 “C. 
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(7) was not detected.§ When the thermolysis was carried 
out a t  140 "C for 10 h, (8b) (33%), m.p. 144-146 "C, was 
isolated [v 1633 (C=N), 1360, and 1190 (SO,) cm-l] which 
gave (34 and ethyl p-methylbenzoate on treatment with 
ethanol. Decomposition of (lc) in Freon 113 a t  140 "C gave 
(2c) (60/,), m.p. 203-204 "C, (6c) (lx), and a compound 
[presumably (Sc), m.p. 138-145 "C] which, on recrystallisa- 
tion, gave (Sc), m.p. 183 OC, identical with an authentic 
sample prepared by benzoylation of sodium 2-amino-4- 
toluenesulphonate. Treatment of (9c) with ethanol gave 

Compounds (4) probably arise by the known4 dehydration 
of the hydrogen-abstraction product. To account for the 
array of non-sulphonylnitrene derived products it is sug- 
gested that ring-chain ta~tomerization~ of some unde- 
composed (1) to 3-aryl-3-azidobenzo [d] [2,l]oxathioles (10) 

( 3 4 .  

occurs ; decomposition of the latter to the alkylnitrene and 
1,2-aryl shifts would give the observed products (Scheme) (a 
concerted nitrogen elimination aryl shift is also possible). 
Other mechanisms, e.g. intramolecular 1,3-dipolar addition 
of the azide to the carbonyl group followed by loss of nitro- 
gen and rearrangement, appear less likely since (5 )  would 
then be expected to be the main product. 

The oxathiazine (8b) is thermally stable in chlorobenzene 
a t  140 "C. The benzanilides are, therefore, probably 
formed by desulphonation of (9).6 
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An authentic sample of the N-ethyl derivative of (8),  m.p. 154-155 "C, was prepared from o-H0,CC,H4S0,NEt(C,H4Me-p) by 
treatment with PC1, in CS, followed by heating with AlCl,, and was found to be different from the N-ethyl derivative of (2b), m.p. 
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