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INTRODUCTION: The recent impact of Density 
Functional Theory (DFT) in the development of quan-
tum chemistry is considerable and can be linked to 
achievement of so-called ‘‘chemical accuracy’’ at the 
end of the 1980s when gradient-corrected and hybrid 
functional methods were introduced. Based on the 
well-known Hohenberg Kohn theorems,DFT accepted 
tool for analysing structure, bondingand reactivity 
focuses on the electron density, itself as the carrier of 
all information in the molecular or atomic ground 
state. 

Many researchers have reported the ab initioHartree-
Fock calculations and DFT study of different hetero-
cyclic compounds1-9 and reported FT-IR, HOMO-
LUMO energy and other thermodynamic properties at 
B3LYP level using 6-31+G (d), 6-31++ G (d, p), 6-
311G (d, p), 6-311++G (d, p) basis sets. 

Pyrimidines and fused pyrimidines, being an integral 
part of DNA and RNA, play an essential role in sever-
al biological processes and have considerable chemi-
cal and pharmacological importance. Particularly, the 
pyrimidine ring can be found in the nucleoside antibi-
otics, antibacterial, antitumor, cardiovascular as well 
as agrochemical and veterinary products10-15. 

Literature survey reveals that, optimization and vibra-
tional frequencies for 4-amino-2-mercapto-6-
phenylpyrimidine-5-carboxamide have not reported so 

far. Therefore, the 4-amino-2-mercapto-6-
phenylpyrimidine-5-carboxamide wassynthesize. The 
optimized geometries and vibrational frequencies of 
the title compound was carried out by Density Func-
tional Theory method at B3LYP level is using 6-
311++G (d, p) basis set. These frequencies are ana-
lysed and compared with the experimental data. HO-
MO and LUMO energy haveused to calculate absorp-
tion maxima of the molecule. 
 
MATERIALS AND METHODS:  
Computational Details: All computational calcula-
tions have performed on lenovo, Core i3 personal 
computer using the Gaussian 09W program16 package 
without any constraint on the geometry. Geometries of 
the titled compound has optimized by DFT/B3LYP at 
6-311++G (d, p), as basis sets in gas phase. Optimized 
geometry parameters have used in vibrational fre-
quency calculations by DFT/B3LYP level at 6-
311++G (d, p) to confirm the structure as minima. 
Absence of imaginary frequency confirms the energy 
minima. The vibrational frequency assignments and 
other parameters have made by using Gauss View 5.0 
molecular visualization program.  

Spectral Data: The spectral data of synthesized com-
pound is as follow. The experimental and theoretical 
H1NMR and IR spectral data of the title compound in 
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Table 2: Theoretical and experimental IR spectrum 
of 4-amino-2-mercapto-6-phenylpyrimidine-5-

carboxamide. 

 

 

Table 3: Theoretical and experimental H1NMR 
spectrum of 4-amino-2-mercapto-6-
phenylpyrimidine-5-carboxamide. 

 

 
 
Optimised Structure: 

 
Figure 2: Optimized structure of 4-amino-2-

mercapto-6-phenylpyrimidine-5-carboxamide. 

Bond Lengths: 

Table 4: Optimized geometrical parameter, bond 
lengths (A0) of 4-amino-2-mercapto-6-

phenylpyrimidine-5-carboxamide by DFT method 
at B3LYP level using 6-311++G (d, p) as basis sets. 

Atoms Bond 
Lengths Atoms Bond 

Lengths Atoms Bond 
Lengths 

N1-C3 1.3321 N13-H15 1.0066 C6-O10 1.2331 
N1-
C27 1.3429 N13-C18 3.1685 C6-N13 1.3611 

C2-C4 1.4339 N13-H22 3.1455 N7-H8 1.0067 
C2-C6 1.4948 C16-C17 1.4009 N7-H9 1.0124 

C2-
C27 1.4051 C16-C18 1.4012 S11-H12 1.3479 

C3-N5 1.3243 C16-C27 1.4911 N13-H14 1.0086 
C3-S11 1.7765 C17-C19 1.3924 C18-H22 1.084 
C4-N5 1.3464 C17-H20 1.0831 C19-C23 1.3945 
C4-N7 1.3449 C18-C21 1.392 C19-H24 1.0841 
C21-
C23 1.3946 C21-H25 1.0841 C23-H26 1.0842 

 
Bond Angles: 

Table 5: Optimized bond angles of 4-amino-2-
mercapto-6-phenylpyrimidine-5-carboxamide by 

DFT method at B3LYP level using 6-311++G (d, p) 
as basis sets. 

Atoms  Angles Atoms  Angles 
C3-N1-C27 116.5009 C17-C16-C27 119.6422 

C4-C2-C6 118.3146 C18-C16-C27 121.1224 
C4-C2-C27 115.3348 C16-C17-C19 120.3565 

C6-C2-C27 126.3021 C16-C17-H20 119.0535 
N1-C3-N5 127.4276 C19-C17-H20 120.588 

N1-C3-S11 114.0547 N13-C18-C16 72.2551 
N5-C3-S11 118.5015 N13-C18-C21 120.7155 

C2-C4-N5 121.301 C16-C18-C21 120.3806 
C2-C4-N7 122.412 C16-C18-H22 119.732 
N5-C4-N7 116.2714 C21-C18-H22 119.8766 

C3-N5-C4 116.6316 C17-C19-C23 120.1412 
C2-C6-O10 121.7413 C17-C19-H24 119.7557 

C2-C6-N13 117.7573 C23-C19-H24 120.099 
O10-C6-N13 120.3203 C18-C21-C23 120.1331 

C4-N7-H8 117.7676 C18-C21-H25 119.734 
C4-N7-H9 118.7997 C23-C21-H25 120.1318 

H8-N7-H9 122.4264 C19-C23-C21 119.8284 
C3-S11-H12 94.7784 C19-C23-H26 120.1074 

C6-N13-H14 116.8662 C21-C23-H26 120.0612 
C6-N13-H15 122.2469 N1-C27-C2 122.1424 

C6-N13-C18 82.1923 N1-C27-C16 113.9361 
C6-N13-H22 67.7099 C2-C27-C16 123.8809 

H14-N13-
H15 

118.5161 H15-N13-C18 59.1558 

H14-N13-
C18 

117.1497 H15-N13-H22 78.8915 

H14-N13-
H22 

110.5454 C17-C16-C18 119.1365 








