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1. MonexyssipHa CTpyKTypa KOHGOpMaLifiHO J1a6ibHUX 610JIOTIYHUX CIIOJYK i307IbOBAaHUX B HU3bKOTEMIIEPATYPHUX

MaTpPULAX iHEPTHUX ra3iB

2. Molecular structure of flexible biological compounds isolated in low temperature inert gas matrices

Pedepar:

1. luceprauisa npucBaYeHa JOCIIKEHHIO 3aJI€KHOCTI MiXK MOJIEKYJISIPHOIO CTPYKTYPOIO Ta TepMOoAMHaMiyHumu i [
CIIEKTPJIbHUMU XapaKTepUCTUKaMu KOHPOPMaLIHO J1abiIbHUX 610JIOTiYHMUX MOJIEKYJI, 30KpeMa aMiHOKUCJIOT Ta ix
NIOXiIHUX Y i30JIbOBAaHOMY CTaHi. [ly1g BUpilIeHHs IPO6JIEMU AOCIiIPKEHHS 6yB BUKOPUCTAaHUI KOMIIJIEKCHUM
€KCIIEPMMEHTAbHO-PO3PaxyHKOBUH MiJXif, IO NO€IHYBAB YHiIKaJIbHYy METOIUKY HU3bKOTEMIIEPATyPHOI [4-
CIIEKTPOCKOMIii MaTPUYHO-i30JIbOBAHUX CIIOJIYK Ta CYy4aCHi KBAHTOBO-MEXaHIUHI METOJIX PO3PaxXyHKiB. B pe3ysbTari
OyJ10 BU3HAY€HO NOBHUI Habip KOHPOPMEPIB MOJIEKYIISIPHUX (POPM HU3KY aliaTUYHUX aMiHOKUCIIOT Ta ix
IIOXiIHUX Ta BU3HAYEH] 3aCEJIEHOCTI CIIOCTEPEXYBAaHMUX KOH(POpMePiB. TaKo>K BCTAHOBJIEHA BifTIOBIIHICTb
KOH(OPMEPIB MOJIEKYJISIPHOI (POPMU aMiHOKUCJIOT CTPYKTYPi aMiHOKHUCJIOTHUX (PPArMEHTIB NENTUIiB Ta BUSBJIEHO

BM3HAYaJIbHUI BILJIMB TUIY BHYTPiLTHbOMOJIEKYJISIPHOTO BOJJHEBOI'O 3B'sI3Ky Ha CTPYKTYPY i BiTHOCHI cTabisbHOCTI



KOH(pOpMEPIB aMiHOKUCJIOT Ta II0KA3aHO, 10 BUKOPUCTOBYI0YM [YU-crieKTpasbHi XapaKTepruCTUKUA KOHPOPMEPIB
MOYKJIMBO BU3HAYaTU THUII BOJIHEBUX 3B'SI3KiB y aMiHOKHCJIOTaX. 3'5ICOBAaHO MeXaHi3M BIJIUBY KOHGOPMALiTHOTO
OXOJIOJPKEHHS Y MaTPULSIX HA CYTTEBY Pi3HULII0 MDK KOH(POpMaliIHUM CKJIaZOM aMiHOKUCJIOT Y razosiil ¢asi ta B
i3os1b0OBaHOMY CTaHi. [IoKa3aHa MOKJIMBICTb PO3/iJIEHHS NIPOsIBiB MAaTPUYHUX €(EKTIB i KOHPOPMALIITHOTO
posienyeHHs B [Y-cnekrpax Ha mifcTaBi KBAHTOBO-MEXaHIYHOTO MOJIeII0BaHHS (parMeHTiB KPUCTAIIiB iHepTHUX
rasis Ta 3'1COBaHO IPUYMHU SIKICHUX 3MiH NTOBEPXHi OTEHIiIHOi eHeprii 1abibHUX MOJIEKYJI y MAaTPULISIX, TAKUX K
I1051Ba 10JATKOBUX KOH(POPMEPIB Ta peBepcy CTabiIbHOCTi KOHPOPMEPIB y IIOPiBHSHHI 3 Ta30BOI0 (a3010.

2. The thesis describes results of a combined experimental and computational study of molecular structure of
highly flexible molecules of biological importance - natural amino acids and related compounds. The main aim of
the research was to establish dependency between molecular structure, IR spectroscopic and thermodynamic
characteristics of the molecules. To achieve the aim we used the IR spectroscopy of the molecules isolated in low
temperature inert gas crystals (matrices) and high level ab initio computational methods. As a result, a complete
set of conformers of the molecular forms of a number of aliphatic amino acids and their derivatives was
determined the populations of the observed conformers were defined. The correspondence of conformers of the
molecular form of amino acids to the structure of the amino acid fragments of peptides is established. The decisive
influence of the type of intramolecular hydrogen bond on the structure and relative stability of amino acid
conformers has been established and it has been shown that using the IR spectral characteristics of conformers it
is possible to determine the type of hydrogen bonds in amino acid molecules. The mechanism of the
conformational cooling effect in the matrices was found out for the significant difference between the
conformational composition of amino acids in the gas phase and in the matrix isolated state. The possibility of
separating the manifestations of matrix effects and conformational splitting in IR spectra is shown on the basis of
quantum-mechanical modeling of fragments of inert gas crystals. The reasons for qualitative changes of the
potential energy surface of flexible molecules in matrices, such as the appearance of additional conformers and the
reverse of the conformer stability in comparison with the gas phase, were found.
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