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Abstract   

Urea-functionalized chitosan (Urea-Pr-Cs) was used as a new and efficient catalyst 

for the synthesis of pyrimido[4,5-b]quinoline-2,4-dione derivatives in aqueous 

media. In this regard, some of the heterocyclic pyrimidine derivatives have been 

synthesized by using reflux conditions in a four-component, efficient and efficient 

manner, with the reaction of baritrionic acid condensation, aldehyde derivatives, 

specific amines, and dimedone in EtOH/H2O as solvent. This method has the 

prominent features such as green solvent, high to quantitative yields of the favorable 

products, easy product separation, no purification with chromatography column, 

heterogeneous catalyst and easy recyclability of catalyst. In this methodology, the 

ideal conditions for the reaction are shown. 

 

 

1. Introduction 

Multicomponent reactions (MCRs) are atom-efficient routes to achieve complex 

chemicals which simplifies procedures because they avoid the isolation of 

intermediates [1]. Indeed, this methodology, allowing multiple bond formation in a 

single synthetic step [2, 3]. 

Urea-functionalized chitosan (Urea-Pr-Cs), containing Brønsted base centers, was 

designed as a highly efficient, selective and recoverable organocatalyst for the four-
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component synthesis of biomedical derivatives of pyrimido[4,5-b]quinoline-2,4-

dione. These derivatives are vital class of N-heterocyclic and biologically-active 

compounds [4]. 

In continuation of previous our works in the preparation of new heterogeneous 

catalyst for organic transformations [5-12], Herein, we report our results for a one-

pot synthesis of pyrimido[4,5-b]quinoline-2,4-dione derivatives using Urea-Pr-Cs 

(1) as a highly efficient metal free organocatalyst. The reported protocol illustrates 

several prominent features such as high yield, purification of products without using 

chromatography columns and the use of heterogeneous catalyst in available and 

inexpensive which is also environmentally friendly solvent. 

 

Scheme 1. Synthesis of pyrimidine derivatives catalyzed by Cs-Pr-Urea (1) 

 

2. Experimental section 

2.1. General 

Reagents and Apparatus 

All chemical reagents were purchased from Merck. To determine the completion of 

the reaction, analytical thin-layer chromatography (TLC) was performed on pre-

coated silica-gel plates (Merck Silica Gel F254). Product stains were detected either 

under UV light or by placing in an iodine chamber. Also, melting points were 

determined in open capillaries using an Electrothermal 9100 apparatus. 

 

General procedure for the synthesis of pyrimido[4,5-b]quinoline-2,4-dione (6a-d) 

In a round-bottomed flask, baritrionic acid (2, 1mmol), various aryl aldehydes (3a-

d, 1mmol), various amine sources (4, 1mmol), dimedon (5, 1mmol) and 10 mg of 

Urea-Pr-Cs (1) were added to EtOH/H2O (2 mL). The obtained mixture was stirred 

under reflux conditions. After completion of the reaction monitored by TLC 

(EtOAc/n-hexane 1/3), EtOH (3 mL) was added to the crude reaction mixture and 



heated to separate the catalyst 1 by filteration. The filtrate was kept at ambient 

temperature to give pure products. Also, the separated catalyst was dried and used 

in the next times. 

 

3. Results and discussion 

The catalytic activity of Urea-Pr-Cs (1) was evaluated in the green synthesis of 

pyrimido[4,5-b]quinoline-2,4-dione derivatives by condensing baritrionic acid, aryl 

aldehyde derivatives, amine and dimedone in water under reflux conditions. 

According to scheme 2, using a small amount of Urea-Pr-Cs (1) as heterogeneous 

catalyst (about 10 mg), the desired products were synthesized with high yield and in 

short times. The ability to easily separate and recycle the catalyst from the reaction 

mixture with minimal effort is another advantage of this bio-based organocatalyst. 

This catalyst reused for at least five runs without significant loss of its catalytic 

activity. 

 

Scheme 2. Scope of pyrimido[4,5-b]quinoline-2,4-dione derivatives (6a-d) synthesis catalyzed by 

Urea-Pr-Cs (1). 



4. Conclusion 

In summary, the new bio-based urea-functionalized chitosan (Urea-Pr-Cs) catalyst 

was used for four component reaction of baritrionic acid, aryl aldehyde derivatives, 

amine and dimedone in EtOH/H2O under reflux conditions to afford biologically-

ctive pyrimido[4,5-b]quinoline-2,4-dione compounds. The advantages of this 

method are low loading of transition metal-free catalyst, easy separation and 

reusability of catalyst, high-to-excellent yields of products, use of green solvent, 

simple and chromatography free work-up procedure and mild reaction conditions. 

Furthermore, this organocatalyst was recovered and reused at least five times 

without a considerable decrease in its activity. 
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