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Al~tr~t: N-propargylanilines, under ocz-pot homologalion conditions, undergo an in situ 
cyclisation catalysed by Cu(I) to yield 3-pyrrolines in good yield. © 1999 Elsevier Science Ltd. All fights reserved. 

3-Pyrrolines form an important class of  bioactive ] compounds. They find extensive use as starting 

materials or intermediates in the synthesis of  various natural products. 2"s A variety of  synthetic strategies has 

been developed for the synthesis of 3-pyrrolines. The earliest method of using Zn/hydrocMoric acid for the 

reduction of  pyrroles led to the formation of  the overreduced product (pyrrolidine) in substantial amounts. ~ 

Another widely adopted strategy utilises the annulation reaction of  cis-l,4-dichioro-2-butene with a suitable 

amine. 7 A similar procedure using the corresponding dimesylate has also been reported, s A somewhat lengthy 

synthesis using a retro Diels-Alder reaction has been published. 9 Yet another interesting method involves 

cyclisation of  N-allenylmethyl amines catalysed by Ag0).10 

Herein, we report a one-pot reaction of N-propargylanilines with formaldehyde and diisopropylamine 

catalysed by CuI to give 3-pyrrolines in good yields. Refluxing a mixture of  N-propargylaniline, formafin and 

diisopropylamine in dioxane in the presence of  CuI afforded N-aryl-3-pyrrolines in good yields (Scheme 1, 
Table 1). n Scheme 1 
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Table 1. Reaction time and yields for the various N-propargyl anilines. 
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The reaction was also successful for N-benzylpropargylamine and N-cyclohcxylpropargylamine albeit in 

rather low yields. From a brief review of the literature on 2-vinyI-N-arylaziridines,:2 one can envisage two 

different mechanisms (Scheme 2, paths a and b) for the formation of the N-aryl-3-pyrrolines. The first step ~z 

is, however, the same in both mechanisms, namely, the conversion of  N-propargylaniline, 1 to N- 

allenylmethylaniline, 3. :4 
Scheme 2 
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The intermediacy of 3 has been confirmed by synthesising it independently (Scheme 3) ~6 and studying its 

behaviour under the experimental conditions. When N-allenylmethyl aniline, 3 was refluxed in dioxene with CuI 

(0.015 equiv.) for 813, it underwent smooth cyclisation to yield N-phenyl-3-pyrroline in 76% yield. Refinxing 

3 in the absence of CuI did not lead to any reaction. 

Scheme 3 
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With a view to decide between the two mechanistic possibilities (Scheme 2, paths a and b), N-benzyl-2- 

vinylaziridine, 4 was prepared according to the literature procedure ]7':: and its behaviour towards refluxing 

dioxane in the presence of CuI was examined (Scheme 4). 

Under these conditions, it underwent a facile ring opening reaction leading to the formation of the imine, 

5:9 and no N-benzyl-3-pyrroline was isolated from the reaction. These findings rule out the vinyl aziridine 

pathway (path a) for N-benzylpropargylamine and suggest a cyclisation catalysed by CuI as depicted in Scheme 

2 (path b) for this reaction. 
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Scheme 4 
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By slightly modifying the reaction conditions by changing the solvent to a high boiling solvent like 

ethylene glycol, the one-pot synthesis has led to the convenient synthesis of a few N-alkyl / N-aryt-3-pyrroles 

directly (Scheme 1, Table 2). 

Table 2. Reflux times and yields for conversion of N-pmpergylanilines t o  

S.No N-propargyi aniline Reflux time 

6g. 

6b. 

6¢. 

H H 

H OCHs 

(in hours) 

3 59 

3 55 

2 53 

~,rroles(s¢~ Scheme 1). 

Yield (%) 

Since N-propargylanilines can be made in high yields by reaction of the corresponding aniline with 

propargyl bromide or tosylate, the above method can serve as a simple and convenient one-pot synthesis of 

various N-aryl-3-pyrrolines as well as pyrroles. 
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