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KISA OZET

AMINOPRIMIiDIN MOLEKULLERININ DIMERIK YAPILARININ
AB-INITIO DFT YONTEMI ILE INCELENEREK TIiTRESIM
FREKANSLARININ HESAPLANMASI

Merve Akgiin

Primidin, genellikle niikleik asitlerde, vitaminlerin bir cogunda ayrica koenzim
ve antibiyotiklerde bulunan azotlu aromatik bazlarin genel ismidir. Primidinler,
ozellikle kondanse tiirevleri halinde, dogada canh organizmalarda yaygin bir
sekilde bulunur. Primidin tiirevleri, hipertansiyon, kalp ritim bozuklugu ve
bogaz iltihab1 rahatsizhiklarinin tedavisinde, antiviral olarak kullamilan anti
metabolitlerde, anti kanser ilac1 olarak gelistirilen Zidovudin’de, kozmetik
sektoriinde, kirisikhiklarin tedavisinde, sa¢ diplerinin gii¢clendirilmesinde, gri
sa¢ olusumunu engellemek icin epidermis tabakasinin giiclendirilmesinde

kullanilir.

Bu calismada, pek ¢ok biyolojik islevi olan 2-Aminoprimidin molekiiliiniin
monomerik ve dimerik yapilarinin en diisiik enerjili geometrisi, titresim frekans
ve kipleri Gaussian 05 programm kullanilarak, Yogunluk Fonksiyonu Teorisi

(DFT) yontemi, 6-311++ G(d,p) baz seti ile hesaplanmistir.

2-Aminoprimidin molekiiliiniin nokta grubu N/,’ nin yonelimine gore degisir,
en diisiik enerjili durumda NH, halka diizlemiyle aym diizlemde olmadig: ve

nokta grubunun C, oldugu saptanmistir.
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Dimerik yapida, iki molekiilden birinin amino grubu ile digerinin primidin
azotu arasmndaki karsihkli H baglarindan birisinin daha kuvvetli oldugu, N/,
...N hidrojen bagmin olusumu nedeniyle, NH, bag gerilme titresimlerinin,

monomerik yapidaki frekanslara gore diisiik frekansa kaymis oldugu

saptanmistir.

2-Aminoprimidin molekiiliiniin monomerik ve dimerik formlarmin hesaplanan
spektrumlari, kati fazda deneysel spektrum ile karsilastirildiginda, dimerik
formunun hesaplanan spektrumunun deneysel spektruma daha yakin oldugu

saptanmistir.
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ABSTRACT
STRUCTURAL INVESTIGATION AND VIBRATIONAL FREQUENCY
CALCULATIONS OF DIMERIC FORMS OF AMINOPYRIMIDINE
MOLECULES BY AB-INITIO DFT METHOD

Merve Akgiin

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 NH, planes. It was found that in the lowest

energy conformation N/H, group is not in the same plane with that of



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 NH,....N hydrogen bond formation, the
NH; 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.
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