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ABSTRACT 

STRUCTURAL INVESTIGATION AND VIBRATIONAL FREQUENCY 

CALCULATIONS OF DIMERIC FORMS OF AMINOPYRIMIDINE 

MOLECULES BY AB-INITIO DFT METHOD 

 

 

Pyrimidine is the general name for all nitrogenous aromatic bases found as a 

parent compound generally in nucleic acids, many vitamins, as well as in 

coenzymes and antibiotics. Pyrimidines have wide occurrence in living 

organisms in nature as especially condensed derivative forms. Pyrimidine 

derivatives are used for treatment of illnesses such as hypertension, heart 

rhythm disorder and throat inflammation (angina). They are also used as 

antiviral compound in anti metabolites, in Zidovudine developed as an 

anticancer drug, in cosmetic sector, for treatment of wrinkles, tonifying hair 

roots, and strengthening epidermis layer to avoid formation of gray hair.  

 

In this thesis, the lowest energy geometry and vibrational frequencies  and of 

both monomeric and dimeric forms of 2-Aminopyrimidine molecule which has 

many biological functions, were calculated by using Gaussian 05 software with 

Density Function Theory (DFT) method, and 6-311++G(d,p) base set.  

 

The symmetry point group of 2-Aminopyrimidine molecule varies depending on 

the angle between the ring and 2NH  planes. It was found that in the lowest 

energy conformation 2NH  group is not in the same plane with that of 
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aminopyrimidine ring, thus has CS point group. It was found that in dimeric 

structure, one of the mutual H bonds, between the amino group of one molecule 

and the nitrogen of the other molecule appears to be stronger than the other. 

Moreover, in dimeric structure, due to NH2 N hydrogen bond formation, the 

NH2 stretching vibrations are found to shift to lower frequency in comparison to 

those of monomeric structure.   

 

The calculated IR spectra of dimeric form of 2-Aminopyrimidine molecules are 

found to be more close to the experimental IR spectrum of 2-Aminopyrimidine 

in solid phase in comparison to that of monomeric form. 

 

 

 

 

 

 

 


