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New Unusual Synthesis of N-Arylpyrroles

By BUDULAR S. THYAGARAJAN* and Paiirip E. GLAsPY
(The University of Texas at San Antonio, San Antonio, Texas T8285)

Summary Thermolysis of mono N-(4-arylsulphenylbut-2-
ynyl)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-
ynyl)anilines (1). The starting materials (1) for the
rearrangement were obtained in good yields (30—709%,)
from the reaction of 1-chloro-4-arylsulphenylbut-2-ynest
with the appropriate anilines in refluxing aqueous tetra-

$-RCH,S-CH,C =CCH,Cl + H,N-C;H,Me-p

v
$-RC,H,-S-CH,C =CCH,NHC,H,Me-p
(1)

a; R = Me, m.p. 49 °C.
b; R = C], m.p. 61 °C

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

A solution of the anilinosulphide (1a) in ethylene glycol
was refluxed vigorously under nitrogen for 4 days. The
product sublimed directly on to the condenser giving a 369,
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-tolyl)pyrrole (2) was confirmed by the similar
reaction of (1b). 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 (1b) was identical with that formed from (1a).

The elimination of the benzenethiol unit in such a ready
fashion excludes the possibility of a thio Claisen rearrange-
ment. Alternatively, a 1,3-migration of the arylsulphenyl
function® could lead to the sequence of transformations in
the Scheme. The 1,5-hydrogen abstraction by the allene

IIJ*,‘

N-Tol
AreS«CH,C=CCH,N-Tol -—»Ar‘SN °

) J,

2 4
~Tol
l N-Tol =€ Ar.S
AreS
- —
N-Tol ——» ArSH + O—To(
Are =

H H @

a; Ar = p-MeC,H,
b; Ar = »-CIC;H,

ScHEME. Tol = p-MeCH,
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has ample analogies in several abnormal Claisen rearrange- into an N-arylpyrrole appears to be unique and is signifi-
ments.? The ready ring expansion of vinyl aziridines to cantly different from known pyrrole syntheses.?
pyrroles has also been noted earlier.53 Subsequent elimina- We thank the Robert A. Welch Foundation for a graduate
tion of benzenethiol® from the aryl allyl sulphide is fre- Fellowship (P. E. G.) and the funds for support of this work.
quently encountered.
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1B. S. Thyagarajan, K. C. Majumdar, and D. K. Bates, Phosphorus-Sulfur, 1976, 1, 67.

2 H. El Khadem, L. A. Kemler, Z. M. El-Shafei, M. M. A. Abdul Rahman, and S. El Sadany, J. Heterocyclic Chem., 1972, 9, 1413.

3 H. Kwart and T. J. George, Chem. Comm., 1970, 433.

4+ H. J. Hansen, ‘Mechanisms of Molecular Migrations,” Vol. 3, ed. B. S. Thyagarajan, Wiley-Interscience, 1971, p. 230.

5 R. S. Atkinson and C. W. Rees, J. Chem. Soc. (C), 1969, 778.

6 V. Fiandanese, G. Marchese, and F. Naso, J.C.S. Chem. Comm., 1972, 250.

7 P. Barraclough, M. Edwards, T. L. Gilchrist, and C. J. Harris, J.C.S. Perkin I, 1976, 716; M. V. Mavrov, A. P. Rodionov, and
V. F. Kucherov, Tetrahedrvon Letters, 1973, 759; H. Gotthardt, R. Huisgen, and F. C. Shaefer, ibid., 1964, 487.





