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Pedepar:

1. Pobora cripssMoBaHa Ha pO3BUTOK XiMiuHOI Teopii, a came — BCTaHOBJIEHHSI B3a€MO3B'sI3Ky MK CTPYKTYPOIO aMiHiB
Ta iMiHiB, iX €JIeKTPOHHOIO 6Y[]0BOI0, BHYTPIlIHBOMOJIEKYJISIPHUMU B3a€EMO/ISIMU Ta €eHEPreTUYHMUMU [TapaMeTpaMu
iHBepcii aTOMa HITPOreHy Ha OCHOBI METOZiB KBaHTOBOI xiMii. Ha HificHUI 4yac B3aeMHUI BIUIMB 3aMiCHUKIB 0iJis1
aTroma HiTporeHy, reoMeTpii MOJIeKyJI, pO3IOAiNy 3apsfiB Ha aTOMax Ta rpymax, riopuausanii BilbHUX eJIeKTPOHHUX
IIap aTOMIB HIiTpOreHy, BHECKIB s-opbiTasiell B HUX, 3aCeJIEHOCTel, €HePrill BiIbHUX €JIeKTPOHHUX I1ap, LOHOPHO-
aKLENTOPHUX i BiIITOBXyBaJIbHUX €JIEKTPOHHUX B3a€MO/Iill HA 6ap’epu iHBepCii aTomMa HITPOreHy MPaKTUYHO He
BCTaHOBJIEHO. CHCTEMATUYHE JOCIIIKEHHS B3a€MO3B'A3KiB MiXK I1apaMeTpaMu iHBepCii € akTyaJlbHUM, OCKIJIbKU

Jipile UJISIXOM PO3IJISIAY CIOPiTHEHUX CIIOJIYK MOXJINBO 3a6€31eYUTH JOCTOBIpHUM aHasli3 YMHHUKIB, SKi



BILJIMBAIOTh Ha 6ap'epu iHBePCii, BUBHAYMTH LISIXM OTPMMAHHS HITDOr€HBMICHUX CIIOJIYK 3 IIEBHOIO
KoHirypauiiiHoo criiikictio. lificHe nocinKeHHs iHBepCii B IOXiTHNUX aMOHiaKy Ta ¢popMasbAiMiHy J0O3BOJIUIIO
BCTAaHOBUTH 3aJI€XKHOCTI MK 6ap’epamMu iHBepCii i e/1eKTPOHEraTUBHICTIO Ta KOHGOpMaLiiHUMU eHeprisiMu
3aMiCHUKIB 6is1s1 aTOMa HITpOreHy. Briepie nokasaHo, 0 3MEHIIEHHS CyM BaJIEHTHUX KYyTiB 6ijis1 aTOMiB HiTPOTeHY,
HETaTMBHUX 3apA7iB Ha HYX, EHEPTil BiJIbHUX €JIEKTPOHHUX I1ap aTOMIB HiTPOreHy Ta 3pOCTaHHA Pi3HULI IX eHeprin
MDXX OCHOBHUMM i IEpeXifHUMHU CTaHaMMU, S-XapaKTepy i 3acesieHOCTeN IPUBOAUTD [0 3pOCTaHHs 6ap’epiB iHBepCii.
EnexrpoHeratusHicTb 3aMicHUKiB XHn € nomMinyounm ¢akTopom, SIKUI BU3Ha4ae BCi iHIIi IapameTpu
HITPOTr€HBMICHUX CIOJYK. 306ibLIEHHS €JIeKTPOHEraTUBHOCTI aTOMIB X B MeXKax Mepiofly NpUBOAUTD 10 BiJHOCHOI
crabisnizallii OCHOBHUX i IepeXifHUX CTaHiB MOJIEKYJI; 3pOCTaHHsI 6ap’epiB iHBepcCii 06yMOBJIEHO BiTHOCHOIO
cTabisizallielo OCHOBHUX CTaHiB, a He flecTabinizalieto nepexigHux craHis iHBepcii. CymapHUii BIJINB
BHYTPIIIHbOMOJIEKYJIIPHUX B3a€MOJIil CIIpUsie 3HIDKEHHIO 0ap'epiB iHBepcii i 3i 30i/IbIIEHHSIM €JIEKTPOHETraTUBHOCTI
aToMiB X 3MEHIIYeThCA IJ11 €JIEMEHTIB IPYroro rnepiofy Ta 36i/bIIyeThCS 7151 €JIEMEHTIB TPETOTO Nepioay. 3apsiau
Ha iIMiHHMX aTOMax KapOOHY 3POCTAIOTh ITPOIOPLIAHO €HePriIM JOHOPHO-aKLEeNTOPHUX BHYTPIlIHbOMOJIEKYJISIPHUX
B3aeMogiit 0-38's13kiB C-H, Si-H i BEII retepoaToMis 3 po3nyuyiounmu opbitansimu rpynu C=N; ToMiHYy0UMI BIJIUB
Ha 3MiHy 3apsiB Ma€ €JIEKTPOHETAaTUBHICTb 3aMiCHUKIB (aToMu X APYroro nepiony) abo eHepris
BHYTPIIIHbOMOJIEKYJIIPHUX B3aeMOJil (aToMu X TPETHOTO IMepioy). AHOMaIbHO BUCOKI 6ap'epu iHBepcii N-meTun-
i N-xnoprioxigHux 06yMOBJI€Hi AecTabisizallielo IepexifHUX CTaHiB iHBepcCii BHACINOK BiICYyTHOCTI B3aeMoii
nXoo*N-H B meTunamiHi i 36inpmeHHs eHepriil B3aemopit nNonCl B XJ1I0pNOXiJHUX, BiICYTHOCTI a0 3HMXEHHS €HEPTil
B3a€MOJii1 BiJIbHMX €JIEKTPOHHHUX IIap aTOMiB X 3 pO3Iyyl04nMu opo6itassimu 3B'a3KiB C=N B (popmasbaimiHax.
Anasi3 BHeCKiB B3a€MOIiii BiJIbHUX €JIEKTPOHHUX IIap aToMa HiTporeHy 3 opbitansamu Pindepra atomis X

CIIPOCTOBYE IPUIYIIEHHSI CTOCOBHO 3HaYHOT0 BHeCKy NNn3dX-crpskKeHHs B 3HWKEHHSI 6ap'epiB iHBepCii.

2. The work is aimed at the development of chemical theory, namely the establishment of the relationship between
the structure of amines and imines, their electronic structure, intramolecular interactions, and energy parameters
of the inversion of the nitrogen atom based on the methods of quantum chemistry. At present, the mutual
influence of substituents at the nitrogen atom, the geometry of molecules, the distribution of charges on atoms
and groups, the hybridization of free electron pairs of nitrogen atoms, the contributions of s-orbitals to them,
populations, energies of free electron pairs, donor-acceptor and repulsive electronic interactions on the inversion
barriers of the nitrogen atom is practically unknown. A systematic study of the relationships between inversion
parameters is relevant since only by considering related compounds it is possible to provide a reliable analysis of
the factors affecting the inversion barriers, to determine the ways of obtaining nitrogen-containing compounds
with certain configurational stability. This study of the inversion in ammonia and formaldimine derivatives has
revealed the relationship between the inversion barriers and the electronegativity as well as conformational
energies of the substituents at the nitrogen atom. It has been shown for the first time that a decrease in the sums
of bond angles at nitrogen atoms, negative charges on them, energies of free electron pairs of nitrogen atoms, and
an increase in their energy difference between the ground and transition states, s-character and populations leads
to an increase in the inversion barriers. The electronegativity of XHn substituents is the dominant factor
determining all other parameters of nitrogen-containing compounds. The increase in the electronegativity of X
atoms within the period leads to the relative stabilization of the ground and transition states of molecules; the
growth of the inversion barriers is due to the relative stabilization of the ground states, and not to the
destabilization of the transition states of the inversion. The total effect of intramolecular interactions contributes
to a decrease in the inversion barriers, and, with an increase in electronegativity of X atoms, decreases for the
elements of the second period and increases for the elements of the third period. The charges on the imine carbon
atoms increase in proportion to the energies of the donor-acceptor intramolecular interactions of the o-bonds of
the C-H, Si-H, and PEP heteroatoms with the antibonding orbitals of the C=N group. The dominant influence on
the change in charges is exerted by the electronegativity of substituents (X atoms of the second period) or the
energy of intramolecular interactions (X atoms of the third period). Abnormally high inversion barriers of N-methyl
and N-chlorine derivatives are caused by the destabilization of inversion transition states due to the lack of nXoo*N-

H interaction in methylamine and the increase in the energies of nNonCl interactions in chlorine derivatives,



absence or decrease of interaction energies of free electron pairs of X atoms with antibonding orbitals of C=N
bonds in formaldimines. An analysis of the contributions from the interactions of free electron pairs of the
nitrogen atom with the Rydberg orbitals of X atoms refutes the assumption about the significant contribution of
nNo3dX-conjugation to the reduction of the inversion barriers.
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