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New Unusual Synthesis of N-Arylpyrroles 

By BUDULAR S. THYAGARAJAN* and PHILLIP E. GLASPY 
(The University of Texas at Sun AntoBio, San Antonio, Texas 78285) 

Summary Thermolysis of mono N-( 4-arylsulphenylbut-2- 
yny1)anilines affords an unusual synthesis of N-aryl- 
pyrroles. 

WE here report a new synthesis of N-arylpyrroles by the 
thermal rearrangement of mono N-(4-arylsulphenylbut-2- 
yny1)anilines (1). The starting materials (1) for the 
rearrangement were obtained in good yields (3O---70%) 
from the reaction of I-chloro-4-arylsulphenylbut-2-ynesl 
with the appropriate anilines in refluxing aqueous tetra- 

p-RC,H,-SCH,C =CCH,Cl + H,N-C,H,Me-p 
4 

(1) 
$-RC6H4.S*CH,C =CCH,NHC6H4Me-fi 

a; R = Me, m.p. 49 "C. 
b; R = C1, m.p. 61 "C 

hydrofuran. The solid products were purified by recrys- 
tallization from CH,C12-light petroleum. Excellent elemen- 
tal analyses and n.m.r. and mass spectra supported the 
structures assigned. 

A solution of the anilinosulphide (la) in ethylene glycol 
was refluxed vigorously under nitrogen for 4 days. The 
product sublimed directly on to the condenser giving a 36% 
yield of the pyrrole (2). The melting point and n.m.r. and 
mass spectra of (2) were identical to those reported., 

The elimination of the benzenethiol unit and the forma- 
tion of N-(p-toly1)pyrrole (2) was confirmed by the similar 
reaction of (lb). The reaction was allowed to proceed 
under a steady stream of nitrogen in a vessel equipped with 

a dry ice condenser on top of a water condenser. The 
eliminated p-chlorobenzenethiol was deposited on the dry  
ice condenser as needles while the pyrrole was deposited on 
the water condenser as colourless plates. The pyrrole 
obtained from (lb) was identical with that formed from (la). 

The elimination of the benzenethiol unit in such a ready 
fashion excludes the possibility of a thio Claisen rearrange- 
ment. Alternatively, a lJ3-migration of the arylsulphenyl 
function3 could lead to the sequence of transformations in 
the Scheme. The 1,Bhydrogen abstraction by the allene 

N-To1 _I) ArSH i- O - T o t  4 (2) 

Arb 

H H  

a; Ar = p-MeC,H, 
b; Ar = p-ClC,H, 

SCHEME. To1 = p-MeC,H, 
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has ample analogies in several abnormal Claisen rearrange- 
rnents.4 The ready ring expansion of vinyl aziridines to 
pyrroles has also been noted earlier.5 Subsequent elimina- 
tion of benaenethioP from the aryl ally1 sulphide is fre- 
quently encountered. 

The unusual transformation of an N-(but-2-ynyl)aniline 

into an N-arylpyrrole appears to be unique and is signifi- 
cantly different from known pyrrole syntheses.’ 
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