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MexaHiuyHe JOCTiIKeHHS

2. Conformational properties of elementary structural units of nucleic acids: the nonempirical quantum-
mechanical study

Pedepar:

1. Incepraiiio NpUCBIYEHO KBAHTOBO-MEXaHIYHOMY KOH(OPMAaLiIHOMY aHaJli3y MOZEJbHUX IIyKPOBUX 3aJINIIKIB 2'-
II€30KCUPUOOHYKIIC03UIiB i pUOOHYKIIEO03KiB, KAHOHIYHUX J€30KCUPUOOHYKIEO3UiB ~ 2'~-1e30KCUTUMIINHY, 2'~
I€30KCULIUTUNIVHY, 2'-1€30KCUaIEHO3MHY Ta 2'-1€30KCUTYaHO3UHY, MIHOPHOTO J1€30KCUPUOOHYKIIe03Uy 2'-
I€30KCUYPUIIMHY i KAHOHIYHMX PUOOHYKJICO3UIiB - YPUAUHY, LUTUIIMHY, aICHO3MHY Ta 'YyaHO3UHy. Briepiue
OTpUMaHi NNOBHi KOH(OPMaLiliHi CiIMENCTBA LMX MOJIEKYJI; BU3BHAY€Hi T€OMETPUYHi, EHEepreTU4Hi Ta CIIEKTPaIbHO-
KOJIMBaJIbHI XapaKTePUCTUKHU iX KOH(OpMEPiB; BUSBJIEHI Ta 0XapaKTepU30BaHi BHYTPIIHBOMOJIEKYJISIPHI B3aeMoii,
110 ix cTabinizyoTs. [IpoBeieHe MOAEI0BaHHS CIIeKTPiB [Y-TIorMHaHHS 2'-1€30KCUYPULIAHY, 2'-1€30KCUTUMIINHY
Ta YPUAUHY 3 YpaXyBaHHSIM BHECKIB yCix KOH(POPMEPIB, IPOBEiEHE IXHE MIOPIBHIHHS 3 €KCIIEPMMEHTAJILHO

OTPUMAaHUMU CIIEKTPAMHU, IPEJICTABIEHUMHU B JIiTEPATYPI.



2. This work aims to quantum mechanical conformational analysis of model sugar residues of 2'-
deoxyribonucleosides and ribonucleosides, canonical deoxyribonucleosides (2'-deoxythymidine, 2'-deoxycytidine,
2'-deoxyadenosine and 2'-deoxyguanosine), 2'-deoxyuridine minor deoxyribonucleoside and canonical
ribonucleosides (uridine, cytidine, adenosine and guanosine). The full conformational familes of these molecules
are firstly obtained. The geometrical, energetic and vibrational features of the conformers are determined.
Intramolecular interactions are identified and characterized. The simulation of the IR absorption spectra of 2'-
deoxyuridine, 2'-deoxythymidine and uridine was performed with taking into account the contributions of all
conformers and with comparison to the experimental spectra presented in the literature.
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