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Abstract: Several symemetrically disubstituted ureas are synthesized by heat ing of urea with 2-
aminopicol ine analogues under enviromentallv benign condit ions without any solvent in a conventional 
microwave oven. 

Introduction 

Substituted ureas have received considerable attention due to their wide range of a p p l i c a t i o n s , e. g. fo r 

use as H I V - 1 i n t e g r a s e i n h i b i t o r s , a n t i c a n c e r , a n t i h e l m i n t h i c , antidiabetic and tranquillising drugs, 

antioxidants in gasoline, corrosion inhibitors, pesticides and plant growth regulators (1). Although the 

synthesis of m o n o and disubstituted ureas has been extensively documented, many of these methods have 

limitations in their general applications (2). Recently the preparations of symmetrical ly substituted ureas 

were reported by the reductive alkylation of aromatic aldehydes (3), by the reaction of aliphatic and aromatic 

amines with ethyl acetoacetate (4), and of aromatic amines with urea using microwave irradiation (5). 

Microwave irradiation has opened new perspectives in synthetic organic chemistry, not only in terms of yield 

and selectivity, but also ease of the reaction condit ions (6). In view of the above, and in conjunct ion with 

recent work on microwave-assisted reactions under solvent-free condit ions (5-7), we report preliminary 

results of our study on the synthesis of symmetrical dipyridylureas under environmental ly benign conditions, 

using a mic rowave oven, without any solvent or solid support ( scheme 1). 

The reaction of a 2-aminopicolines with urea in a conventional microwave oven produced symmetrically 

disubstituted ureas 2a-e, easily isolated after addition of water to the final reaction mixture, removing the solid 

product by filtration, and washing with diethyl ether. The isolated yields o f 2 a - e were good (see Table 1), 
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Schcmc 1. Coupling reaction between 2-aminopicoline analogues and urea. 

ο .-» Γ Μ urea I M V M l Τ I 
R — R — I — R + R — f - M U 

^ M W J K . ^ Λ . J — N H 
Ν ΝΗ-» ΝΓ Ν Ν Ν Ν ι 

Η Η 

1 2 3 

a) R= Η b)R=3-CH 3 c) R= 4-CH3 d )R=5-CH 3 e )R=6-CH 3 

because only small amounts of ß-lactams (3a, 3c-e) were formed (15, 10, 8 and 12% respectively) as by 

products. The mixture was separated by thin layer chromatography using chloroform:diethyl ether 3:1. In the case 

of product 2b, only the 3-methylpyridyl urea was detected. The ureas were characterised by 'H NMR. I3C NMR. 

COSY, HETCOR, IR, elemental analysis and mass spectra. 

In summary, we have shown that direct heating of 2-aminopicoline derivatives with urea leads to an efficient 

synthesis of symmetric Ν,Ν-disubstituted ureas; it is a very simple method which seems to be particularly 

valuable from both an economic and an environmental point of view. 

Experimental 

A White-Westinghouse microwave oven equipped with a turntable and operating 2450 MHz was used at 

its full power, 750 W, for all the experiments. An Alumina batch (Aluminium oxide 60 G neutral, type E, 

Merck: 50g; batch 4.0 cm diameter) was used as a sink inside the MW oven to irradiate the reaction mixture. 

Melting points (uncorrected) were recorded on a Thomas Scientific capillary melting point apparatus. IR 

spectra were determined as KBr pellets on a Shimadzu model 470 spectrophotometer. 'H, 13C and TD NMR 

spectra were recorded on a Jeol Eclipse 270 MHz spectrometer and are reported in ppm dowenfield from 

TMS as internal standard. Elemental analysis were performed by Atlantic Microlab, Inc., Norcross, GA. 

Mass spectra were determined on a Varian Saturn 2000 GC. MS. instrument. 
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General Procedure for the Preparation of Disubstituted Ureas 2a-e. 

A 2-aminopicoline analogues (2.5 mmol) was mixed throughly with urea ( 0.12 g, 2.0 mmol) in a 10 mL 

PYREX® round bottom centrifuge tube. Then the tube was placed in a conventional microwave oven until 

the mixture became liquid. The time required for each reaction is indicated in the Table. To remove the 

unreacted urea, water (5 mL) was added to the reaction mixture and the insoluble product was collected. The 

recovered solid material was separated by thin layer chromatography using chloroformrdiethyle ther (3:1). 
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