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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 31.21

Tema gucepranii:

1. MoniekyssipHa CTPYKTypa Ta KOHPOPMAaLiHII aHaJi3 MOXiTHUX i FeTepOIMKIIIYHNAX aHaJIOTiB [IUKJIOTEKCEHY

2. The molecular structure and conformational analysis of derivatives and heterocyclic analogues of cyclohexene

Pedepar:

1. Incepraist npucBsYeHa BUBYEHHIO KOH(POPMaLiHUX XapaKTE€PUCTUK LIMKIy Ta BHYT-PillIHbOMOJIEKYJISIPHUX
B3a€MOJii, 10 iX BU3HAYAIOTh, B UKJIOTEKCEHI, 1Oro noxigHux Ta ['eTe-pouuKiIiyHuX aHanorax. Oco6nBy yBary
IPUALISIN IPOLEeCy iHBepCii HUKIIY Ta XapaKTepy Me-pexiHNUX CTaHiB. B poOOTi BUSBIEHO HE3BUYHUN CILJIOLEHNN
xapakrep [1I1E g1 nukorekceHy, o Npu-BogUTh 10 Nepexiny MK ABoMa CUMETPUYHMMU KOH(OpMaLiSIMU TBiCT-
BaHHA 6€3 3MiHU eHeprii MosieKyin. AHasli3 Ipo@isio NpoLecy iHBepCii MK AJ1s1 MOXiTHUX LUKIOTeKCEHY 3
€K30LMK-JIiYHUM MOABITHMM 3B'SI3KOM a00 METUJIbHUMU 3aMiCHUKAaMHU, a TAKOX [J151 T€T€POaHaJIOriB LUKJIOTEKCEHY
[10Ka3asB, 1o criomenuil xapakrep I1I1E 36epiraeTscs B yCix [UKIax, 1€ METU-JIEHOBI IPyIIX B a-TIOJIOXKEHH] 10
€HJIOLMKJIIYHOrO MOBIMHOTO 3B'SI3KY € He3aMillleHnMU. JIoCIIiIpKeHHS BHYTPIIHbOMOJIEKYJISIPHAX B3a€EMOZIN B
PaMKax METOMly HaTypasybHUX opbitaneit (NBO) BusiBMIIO, 110 TilepKOH 'IOraliliHi B3aeMoJii Mk HENOIiZIEHOIO
[1apOI0 €JIEKTPOHIB reTepoaToMa Ta pi-opOiTasljiio MOABIHHOTO 3B'A3Ky 2060 S*-aHTU3B'I3YI0U0I0 OPOITaILIIO

OIMHAPHOTO 3B'S13KY MO>KYTbh IIOMITHO BIIJIMBAaTH Ha FreOMETPUYHI XapaKTepPUCTUKHU LUKIY. B TOM e yac



rinepkoH'torauiiiHi B3aeMoiii MiX pi-op6iTasuio NoABiliHOTO 3B'43Ky Ta IICeBH0-Pi pparMeHTapHUMU OpOiTaAISIMU
CYCiJIHIX METUJIEHOBUX I'PYIl BU3HA4al0Th ITPodisib iHBepCii IIMKIY B LUKJIOTEKCeHi i loro noxigHux 3
He3aMileHUMU METUJIEHOBUMU IPyIIaMU B a-TIOJIOXKEHH] 10 €HIOLMKIIIYHOrO MOABIMHOrO 3B'43Ky. KoMILIeKCHi
JOCJIiZIPKEHHS MTOKa3aJjy, 0 PiBHOBaXHA KOHGOPMAaLlis HAMiBKPICJIO B IIECTUYIEHHUX TeTPariipoapoMaTUuyHUX
LMKJIaX € KOHPOPMaLiHO THYYKOIO i MOXKe JIETKO 3Mi-HIOBATUCS B CTOPOHY cO(U TiJ] BIVINBOM Pi3HUX (PAKTOPIB.
KitouoBi cioBa: TeTparigpoapoMaTUyHui UK, KOHPOpMalliiiHi XapakTepuUCTUKY, [Tpolec iHBepcii nukiy, pi-pi
CYIIPSDKEHHS, TilepKOH'toraliliHi B3aeMogii, pi- Ta s*-aHTH-3B's13yI04i opOiTaJIi.

2. The thesis is devoted to study of conformational characteristics and intramolecular interactions in cyclohexene,
its derivatives and heterocyclic analogues. The special attention was focused on the ring inversion process and the
character of transition states. Unusual top-flattened character of the potential energy surface for cyclohexene was
disclosed in the work. This leads to the transition between two symmetric conformations of twist-boat via boat
conformation without change in energy. Analysis of the energy profile for ring inversion process for cyclohexene
derivatives containing an exocyclic double bond or methyl substituents and for heterocyclic analogues
demonstrates that the flattened character of the potential energy surface is kept for all rings where methylene
groups in a-position relatively endocyclic double bond are non-substituted. The investigation of intramolecular
interactions using NBO theory reveals the influence of hyperconjugation interactions between lone pair of
heteroatom and s-orbital of double bond or s-antibonding orbitals of neighboring C-C bond on the geometric
characteristics of the tetrahydrocycle. At the same time the hyperconjugation interactions between s-orbital of the
endocyclic double bond and pseudo-pi-fragment orbital of neighboring methylene groups influences the energy
profile of ring-inversion process in cyclohexene and its derivatives with non-substituted methylene groups in a-
position relatively double bond. The combined study by experimental and theoretical methods demonstrates that
the half-chair equilibrium conformation of six-membered tetrahydroaromatic rings is conformational flexible. The
half-chair conformation may be deformed easily toward a sofa conformation under the influence of different
factors. Key words: tetrahydroaromatic ring, conformational characteristics, the ring-inversion process, pi-pi
conjugation, hyperconjugation, pi- and s*-antibonding orbitals.
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