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INTRODUCTION 

Heterocycles are among the foremost frequently 

encountered scaffolds in drug and pharmaceutically 

relevant substances. Pyrimidine and its derivatives 

are versatile nitrogen heterocyclic compounds 

which have long been referred to as a promising 

class of biologically active compounds. The 

fundamental aim of this study is to predict the 

ADME - Tox profiles, pharmacokinetic properties, 

and toxic adverse effects of some pyrimidne 

derivatives1-2. 

“Molecule like Pyrimidine" is an impressive supply; 

of different kind of biologically active compounds. 

The adaptability in pharmacological exercises and 
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solidness of the pyrimidine core has propelled 

restorative scientific experts to acquaint numerous 

bioactive moieties with the current core to 

incorporate new possible therapeutic specialists. 

Pyrimidine subordinates have proceeding to attract 

a far reaching interest for an all-encompassing time 

because of their different pharmacological exercises 

like antibacterial3,4, anticancer5, antihypertensive6,7, 

antiviral8,9 and hostile to HIV9,10. 

 

MATERIAL AND METHODS 

Experimental 

The pharmacokinetics and drug likeliness prediction 

of compounds were performed online on Swiss 

ADME tool11. Swiss ADME tool was used for 

online pharmacokinetic properties evaluation of 

compounds12. The 2 Dimensional structures were 

drawn in Chem Draw Ultra. SMILES of 

every compound were created online in SMILES 

translator13. The prediction was done online to” test 

the’ compound were” Inhibitors” of “cytochrome” 

P450. Notwithstanding the pharmacokinetic 

properties like Gastrointestinal assimilation, blood-

cerebrum boundary infiltration, Skin Permeation, 

engineered associability and medication similarity 

expectation like Lipinski, Ghose and Veber rules 

and bioavailability score14. In Silico ADME 

screening LAZAR tool is employed to predict the 

toxicity/adverse effect of the compound15. The 

spectra of biological activity and prediction of side 

effect of the compound were done using PASS 

online tool. Prediction of Activity Spectra of 

substances (PASS) is a online tool for prediction of 

online biological activity/or toxic and side effects of 

different compounds. Pred-Herg is an online tool to 

predict QSAR models of Toxicity hERG K 

+channel blockage16. The accuracy of the 

prediction result's up to 89%. Pred-Skin 

tool relies on statistically significant and externally 

predictive QSAR models of skin 

sensitization it's the only tool available for the 

prediction of skin sensitization on human data17. 

This method provides a simple interpretation of the 

expected activity and also allowing the user to 

simply propose structural modifications. 

 

RESULTS AND DISCUSSION 

The outcomes of swiss ADME Predictions are 

summarized in Tables No.2. The result presented in 

Table No.2 specify that some of the all investigated 

compounds present a high gastrointestinal 

absorption, good skin permeation and they inhibit 

cytochrome CYP1A and CYP2D6 require in the 

metabolism of xenobiotics. These predictions are in 

agreement with few available studies concerning 

human oral administration conducting to fast 

absorption and fast metabolism. The LAZAR 

computational tool revealed that all investigated 

pyrimidine analogues produce some hepatotoxicity 

and mutagenicity14. The outcomes of Pred-hERG 

result indicate that some investigated compounds 

are a nonblocker and some are blocker for the 

hERG k+ blocker. The skin sensitivity prediction 

through Pred-Skin online tool indicates that some 

molecules are non sensitizer and some are sensitizer 

to human skin. 
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Table No.1: Molecules of pyrimidine considered in this study 

S.No 
Code of  

compound 
SMILES 

1 M1 [H]C1=C(NCCC2=CC=CC=C2)N=C(N=C1C)C1=CC=CC=N1 

2 M2 [H]C1=C(NCCC2=CC=CC=C2)N=C(N=C1C(F)(F)F)C1=CC=CC=N1 

3 M3 CC1=C(Cl)C(NCC2CCOC2)=NC(=N1)C1=CC=CC=N1 

4 M4 CC1=NN(C2=NC3=C(S2)C=CC=C3)C2=C1C(C)=NC=N2 

5 M5 CCC1=NC=NC2=C1C(C)=NN2C1=NC2=C(S1)C=CC=C2 

6 M6 COC1=NC=NC2=C1C(C)=NN2C1=NC2=C(S1)C=CC=C2 

7 M7 CC1=NN(C2=NC3=C(S2)C=CC=C3)C2=C1C(=NC=N2)C1=CC=CC=C1 

8 M8 CC1=NN(C2=NC3=C(S2)C=CC=C3)C2=C1C(=NC=N2)C1=C(Cl)C=CC=C1 

9 M9 CC1=NN(C2=NC3=C(S2)C=CC=C3)C2=C1C(=NC=N2)C1=CC=CC(O)=C1 

10 M10 CC1=NN(C2=NC3=C(S2)C=CC=C3)C2=C1C(=NC=N2)C1=CC=C(Cl)C=C1 

11 M11 CC1=NN(C2=NC3=C(S2)C=CC=C3)C2=C1C(=NC=N2)C1=CC=C(C=C1)N([O-])=[OH+] 

12 M12 CC1=NN(C2=NC3=C(S2)C=CC=C3)C2=C1C(=NC=N2)C1=CC(Cl)=CC=C1 

13 M13 CC1C(N)NC(=NC1C1=CC=CC=C1)C1=CC=CC=C1 

14 M14 CCNC1=C(Cl)C(C)=NC(=N1)C1=CC=CC=N1 

15 M15 CC1=NC(=NC(N2CCCC2)=C1Cl)C1=CC=CC=N1 

16 M16 CC1=NC(=NC(NCC2=CC=CC=C2)=C1Cl)C1=CC=CC=N1 

17 M17 CC1=NC(=NC(NCC2CCCCC2)=C1Cl)C1=CC=CC=N1 

18 M18 CC1=NC(C2=CC(Cl)=CC=C2)=C(C)C(=N1)C1=CC=CC=C1 

19 M19 C1=CC(C=C1)C1=NC2=CC=NN2C(=C1)C1=CC=CC=C1 

20 M20 CCCOC(=O)C1=C(C)NC(=O)NC1C 

Table No.2: Pharmacokinetic of compound: GI-Gast/rointestinal absorption, BBB-Blood Brain Barrier 

penetration, P-gp- Substrate of the P-gp protein18, CYP-cytochrome P450, Log Kp-Skin Permeation 

Coefficient 

S.No 
 Comp 

code 
GI BBB P-gp CYP1A2 CYP2D6 

Log 

Kp(cm/s) 

Bioavailability 

score 

1 M1 High Yes No Yes Yes -5.59 0.55 

2 M2 High Yes No Yes Yes -5.55 0.55 

3 M3 High Yes Yes Yes Yes -6.44 0.55 

4 M4 High No No Yes No -5.58 0.55 

5 M5 High No No Yes No -5.35 0.55 

6 M6 High No No Yes No -5.74 0.55 

7 M7 High No No Yes No -5.06 0.55 

8 M8 High No Yes Yes No -4.83 0.55 

9 M9 High No No Yes Yes -5.41 0.55 

10 M10 High No No Yes No -4.83 0.55 

11 M11 Low No Yes Yes No -5.79 0.55 

12 M12 High No No Yes No -4.83 0.55 

13 M13 High Yes Yes No Yes -6.08 0.55 

14 M14 High Yes No Yes Yes -6.01 0.55 

15 M15 High Yes Yes Yes Yes -5.99 0.55 

16 M16 High Yes No Yes Yes -5.59 0.55 

17 M17 High Yes No Yes Yes -5.00 0.55 

18 M18 High Yes No Yes No -4.60 0.55 

19 M19 High Yes No Yes No -5.45 0.55 

20 M20 High No No No No -7.16 0.55 
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Table No.3: Cardio toxicity and skin sensitivity prediction 

S.No Comp code Pred-Herg Pred-skin 

1 M1 Blocker Sensitizer 

2 M2 Blocker Sensitizer 

3 M3 Blocker Sensitizer 

4 M4 Blocker Sensitizer 

5 M5 Blocker Sensitizer 

6 M6 Blocker Sensitizer 

7 M7 Blocker Sensitizer 

8 M8 Blocker Sensitizer 

9 M9 Blocker Sensitizer 

10 M10 Blocker Non-Sensitizer 

11 M11 Non-blocker Non-Sensitizer 

12 M12 Blocker Non-Sensitizer 

13 M13 Non-blocker Sensitizer 

14 M14 Blocker Non-Sensitizer 

15 M15 Non-blocker Sensitizer 

16 M16 Blocker Non-Sensitizer 

17 M17 Blocker Sensitizer 

18 M18 Blocker Non-Sensitizer 

19 M19 Blocker Non-Sensitizer 

20 M20 Non-blocker Non- sensitizer 

 

CONCLUSION 

Within this study we predicted the biological 

activities and side effects of some novel pyrimidine 

analogues. Our study confirmed that the 

investigated compounds reveals good oral 

bioavailability and skin permeability and also they 

have high gastrointestinal absorption. Some 

Investigated pyrimidine show hERGk+ nonblocker. 

Some pyrimidines inhibit cytochrome CYP1A and 

CYP2D6 which affects the metabolism of numerous 

xenobiotics. As humans are exposed to many 

xenobiotics (food additives, pesticides etc). All 

these results are important for people awareness. 

The results are obtained by computational tool can 

complete the in silico toxicity test to improve 

predictive toxicity and safety assessment of 

pyrimidine analogue.  
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