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Abstract

A convenient new method for the synthesis of polysubstituted 2-imidazolidinones has been established involving
the reaction of 4-alkylamino-2-aryl-2-oxazolines with arylsulfonyl isocyanates. It has been applied successfully
in preparing previously unknown 3-alkyl-4-aroylamino-1-arylsulfonyl-2-imidazolidinones in high yields. © 1999
Elsevier Science Ltd. All rights reserved.

Keywords: oxazolines; ureas; imidazolidinones.

2-Imidazolidinones' exhibit a wide range of therapeutic? and other important properties.? These com-
pounds are also useful as synthetic intermediates and chiral auxiliaries.* The most general methodology
for preparing 2-imidazolidinones involves carbonylation of 1,2-diamines.> However, the synthesis of
complex polysubstituted 2-imidazolidinones requires specific procedures.®

We recently reported’ an efficient new entry to 2-oxazolines that provided previously unknown 4-
alkylamino-2-aryl-2-oxazolines 1. 2-Oxazolines are versatile synthetic intermediates® with extensive
utility in the generation of functional groups, activation of aryl groups towards nucleophilic substitution
and addition, metallation, etc. However, there are few examples of transformation into other heterocycles.
The work around this subject mainly corresponds to either hydrogenation or dehydrogenation of starting
materials to give products retaining the original ring system.® Given the interest of the development
of new synthetic methods to expand the classes of 2-imidazolidinones available,?3% the conversion of
oxazolines 1 into imidazolidinones 4 was attempted, as shown in Scheme 1.

4-Alkylamino-2-aryl-2-oxazolines 1 were treated with p-toluenesulfonyl isocyanate. Remarkably
fast reactions with almost instantaneous formation of white solid precipitates were observed. The
products were highly pure 2-imidazolidinones 4. Yields were nearly quantitative. Microanalysis of
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4a (crystallized from hexane-chloroform) was in agreement with a C9H»oCI3N304S composition
=C3H19N304S(CHCl3) which was confirmed by thermogravimetric analysis. The molecular structure
of 4a was determined by X-ray crystallography.’

The formation of products 4 can be explained as shown in Scheme 1. Owing to the relatively high
acidic centre present in the firstly formed ureido intermediates 2, autoactivation for nucleophilic attack at
S-position by generation of species 3 should operate. Therefore, a ring opening of the oxazoline system
with simultaneous ring closure leading to the corresponding imidazolidinones 4 could take place easily.
As far as we know it is the first time that a direct conversion of 2-oxazolines into 2-imidazolidinones
has been reported. The wide variety of 2-oxazolines 1 available’ determines a high versatility in this new
entry to 2-imidazolidinones.!? It should be noted that the hitherto unknown products 4 are closely related
with some N-arylsulfonyl-2-imidazolidinones with pronounced antitumor properties.2¢ It therefore seems
of interest to check the biological activity of these novel compounds.

To conclude, a convenient new method for the synthesis of polysubstituted 2-imidazolidinones is re-
ported. Versatility, good yields, easy availability of starting materials, mildness and simple experimental
procedure are noteworthy advantages of this approach, which provides access to previously unattainable
compounds.

Typical experimental procedure: A solution of p-toluenesulfonyl isocyanate (1 mmol) in dry ether (3
mL) was added dropwise at room temperature to a stirred solution of the appropriate aminooxazoline
1 (1 mmol) in dry ether (5 mL). An almost instantaneous formation of a white solid precipitate was
observed. The solid product was filtered off, washed with cold ether and crystallized from a mixture of
hexane-chloroform or hexane—dichoromethane.!! All compounds gave satisfactory IR, 'H NMR, 3C
NMR, mass spectra, and elemental analyses.!?
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12. Compound 4a: 'H NMR & (CDCls, 300 MHz): 2.45 (s, 3H), 2.79 (s, 3H), 3.90 (dd, 1H, J=8.4, J=5.1 Hz), 4.05 (dd, 1H,
J=5.2, J=2.4 Hz), 5.87 (d, 1H, J=8.4, J=2.4 Hz), 7.29 (d, 2H, J=8.1 Hz), 7.42 (t, 2H, J=7.8 Hz), 7.55 (t, 1H, J=7.5 Hz),
7.83 (d, 2H, J=8.4 Hz), 7.97-8.03 (m, 3H); '*C NMR 6 (CDCl;, 75.4 MHz): 21.68, 28.00, 48.73, 59.69, 127.68, 127.92,
128.50, 129.82, 132.05, 133.31, 134.51, 145.04, 153.41, 168.00; ms; m/z (%): 373 (M*, 1), 252 (19), 218 (20), 155 (13),
105 (100), 97 (60), 91 (47), 77 (41); IR (nujol): 3310, 1732, 1667, 1537, 1464, 1366, 1265, 1171, 1134, 857, 814, 760,
666 cm™!.



