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Abstract: A novel series of 6-amino uracil base analogue were synthesized. 

QSAR study was used to relate the selective nonsubstrate inhibitory activity of  

6-amino uracil base analogue with various physicochemical descriptors. 

Stepwise multiple regression analysis was performed to find out the correlation 

between various physicochemical descriptors and biological activity of the 

compounds by using Openstat 2 version 6.5.1 and valstat statistical software. Out 

of the several equations developed, the best equation having the highest 

significance was selected for further study. The equation is able to explain 60% 

of total variance and are more than 95% significant as revealed by the F value. 

 
Keywords: 2D QSAR, 6-Amino Uracil base analogue, Anticancer, Valstat statistical software. 

 

Introduction 

Solid tumors are angiogenesis-dependent
1
. In the development of an anticancer therapy 

based upon the regression or inhibition of  vascularization of the tumor mass it was recently 

found that thymidine phosphorylase (TP), an enzyme involved in thymidine metabolism and 

homeostasis, could play an important role in angiogenesis
2,3

. In our search for potent and 

selective nonsubstrate inhibitors of thymidine phosphorylase (TP), a novel series of 6-amino 

uracil base analogues were synthesized as per the reported paper
4
. The present study was 

undertaken to determine the physicochemical properties, which govern the anticancer 

activity  with  a  view  to  provide  a  better  rational design of some more potent drugs in the  
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present series. The aim of this study was to select the highest significant physicochemical 

descriptors, which was correlated with biological activity. 

Experimental 

The biological activity data of various compounds for QSAR studies was obtained from 

Federico Focher et al
4
. The biological activity was converted to –log (biological activity) to 

decrease the variance and to convert the data into free energy changes related value. The 

various physicochemical descriptors of the compounds obtained “substituent constant for 

correlation analysis in chemistry and biology developed by Corwin Hansch and Albert Leo”. 

Indicator variables of the parent structure, the physicochemical descriptors and the data was 

fed into the excel worksheet and saved in comma delimited file. The correlation and inter 

correlation matrix between biological activities and various physicochemical descriptors and 

indicator variables were obtained using Openstat 2 version 6.5.1 and valstat statistical 

software. Multiple regression analysis was performed, which correlates biological activity 

with physicochemical descriptors. The best equations were selected with the consideration 

of statistical parameters
5
 such as correlation coefficient (r), squared correlation coefficient 

(r
2
), Ftest value (Ftest). 

Results and Discussion 

The minimum inter correlated descriptors were undergone stepwise multiple regression 

analysis. Among the equations obtained from the stepwise multiple regression analysis, the 

significant equations with high correlation are listed below. 

-log IC50=0.824R2 (0.129)+1.444R3(0.212)+0.761HD(0.105)-0.723 

 n=19; r=0.768; r
2
 =0.590; F=7.209      (1) 

The best equation for these inhibitors of angiogenesis in tumor cells revealed that the 

substituents at R2, R3 and R4 contributed positively to the biological activity. The equation is able 

to explain 60% of total variance and is more than 95% significant as revealed by the F value. 

Conclusions 

The various results obtained after QSAR study could be helpful in designing new series of 

6-amino uracil base analogues derivatives as novel anticancer molecule. The study can be 

extended with advanced techniques like CoMFA, CoMSIA, Docking etc which may further 

lead to design of novel anticancer molecules having better therapeutic index with low 

toxicity, higher oral bioavailability and solubility. 
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