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Cancer is a collection of complex diseases. It begins when some of normal 

body cells start to divide and grow out of control, forming a mass or sheet of cells 

called tumor. It is a major cause of death throughout the world. According to the 

American Cancer Society, the number of deaths caused by cancer is second only to 

cardiovascular diseases. Although great strides have been made in the treatment of 

cancer over the past years, it continues to be a major health concern. Therefore, 

extensive efforts have been devoted to searching for new therapeutic approaches. 

The growth of new blood vessels (angiogenesis) is one of the well established 

hallmarks in the process of carcinogenesis. Vascular endothelial growth factor 

receptor 2 (VEGFR2) plays an essential role in cancer angiogenesis. Where, 

targeting VEGFR2 will inhibit angiogenesis causing tumor cell death.  

In this study, a novel series of 6,7-dihydro-5H-cyclopenta[d]pyrimidine 

derivatives was successfully designed and synthesized as a new chemical scaffold 

with vascular endothelial growth factor receptor (VEGFR2) inhibitory activity. 

The design of the novel scaffold was implemented via consecutive molecular 

modelling protocols; molecular docking, 3D QSAR pharmacophore model 

generation protocol and virtual screening, and was also focused on the exploration 

of the previously revealed SAR studies and bioisosteric modifications of lead 

compounds. 

Designed compounds were then synthesized and their structures were 

confirmed through different spectral and microanalytical data.  

The study involved the synthesis of the following unavailable reported 

intermediates:  

1. 1-(4-Nitrophenyl)-3-phenylurea (Ia) 

2. 1-(3-Choloro-4-methylphenyl)-3-(4-nitrophenyl)urea (Ib) 

3. 1-(3-Trifluoromethyl-4-chlorophenyl)-3-(4-nitrophenyl)urea (Ic) 
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4. 1-(3-Methoxyphenyl)-3-(4-nitrophenyl)urea (Id) 

5. 1-(4-Nitrophenyl)-3-(3-(trifluoromethyl)phenyl)urea (Ie) 

6. 1-(4-Aminophenyl)-3-phenylurea (IIa) 

7. 1-(4-Aminophenyl)-3-(3-choloro-4-methylphenyl)urea (IIb) 

8. 1-(4-Aminophenyl)-3-(3-trifluoromethyl-4-chlorophenyl)urea (IIc) 

9. 1-(4-Aminophenyl)-3-(3-methoxyphenyl)urea (IId) 

10. 1-(4-Aminophenyl)-3-(3-(trifluoromethyl)phenyl)urea (IIe) 

11. 2-Aminocyclopent-1-ene carbonitrile (III) 

12. 4-Chloro-6,7-dihydro-5H-cyclopenta[d]pyrimidine (V) 

13. 6,7-Dihydro-3H-cyclopenta[d]pyrimidin-4(5H)-one (IV) 

Furthermore, it has comprised the synthesis and characterization of the following 

new targeted compounds: 

1. 1-(4-(6,7-Dihydro-5H-cyclopenta[d]pyrimidin-4-ylamino)phenyl)-3-

phenylurea (VIa) 

2. 1-(3-Chloro-4-methylphenyl)-3-(4-(6,7-dihydro-5H-cyclopenta[d]pyrimidin-

4-ylamino)phenyl)urea (VIb) 

3. 1-(4-Chloro-3-(trifluoromethyl)phenyl)-3-(4-(6,7-dihydro-5H-

cyclopenta[d]pyrimidin-4-ylamino)phenyl)urea (VIc) 

4. 1-(4-(6,7-Dihydro-5H-cyclopenta[d]pyrimidin-4-ylamino)phenyl)-3-(3-

methoxyphenyl)urea (VId) 

5. 1-(4-(6,7-Dihydro-5H-cyclopenta[d]pyrimidin-4-ylamino)phenyl)-3-(3-

(trifluoromethyl)phenyl)urea (VIe) 

 

The biological evaluation was accomplished through testing of enzyme 

inhibition activity against VEGFR2 tyrosine kinase. The enzymatic assay was 


