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Pedepar:

1. Incepraist npucBsY€eHa AOCHIIPKEHHIO 3aJIeKHOCTEN MK CTPYKTYPOIO iMiHIB, iX €JIEKTPOHHOIO 6YZ0BOIO Ta
6ap’epamu iHBepcii aToma HiTporeHny meTogamu KBaHTOBOI xiMmii. [TokazaHo, mo TornoMmepusauist N-askiniminis
HEe3aJIeXHO Bifl €JIeKTPOHHUX BJIACTUBOCTEN 3aMiCHUKIB 6isst imiHHOTO atoma Kap6oHy BiioyBa€eThCs 32 MEXaHI3MOM
inBepcii atoma Hitporeny. BctaHOBs€HO, 1110 6ap’epu iHBepcii 36ibIIyI0ThCSI [IpY BBELIeHHI 10 aToma HiTporeny
i/abo mo imiHHOro atoma Kap6oHy ajkinbHUX rpyn 3aMicTe aToMiB ligporeHy, BHACTiOK 6i1b110i
€JIEKTPOHEraTMBHOCTI aroma Kap6oHy nopiBHsIHO 3 aToMOM [igporeny i/a6o 36ibl1eHHs €(eKTUBHO]
€JIEKTPOHeraTUBHOCTI iMiHHOrO atoma KapboHy; BHYTPIlIHbOMOJIEKYJISIPHI B3a€EMOIi MAIOTh MifJjiersie 3Ha4eHHsI.
Bap’epu inBepcii atoma Hitporeny B NH- i N-asnkiniminax, B sikux 6i1s1 iMiHHoro aroma Kap6oHy 3HaxogsThCs Ipynu
EHn (EMen), ne E - eneMeHTH Opyroro 4u TpeThOro Nepiony nepiogudHoi cucteMu, n=3-0, 3MEHIIYIOTbCS IPU
IepeMilleHHi 110 nepiogy 3i 3pOCTaHHIM €JIEKTPOHETraTUBHOCTI 3aMiCHUKIB i TO3UTUBHUX 3apPs/iB HA iIMIHHUX

aromax Kap6ony; Ha 3MiHy 6ap’epiB iHBepcCii B OCHOBHOMY BIJIUBAIOTh B3aEMOZi BisIbHOI IIapy €JIeKTPOHIB aTomMa



Hitporeny 3 op6itansimu 38’13ky C-E. 3meH1eHHs 6ap’epiB iHBepcii mpu nepexozi Big N-askin- 10 i30€/1eKTpOHHUX
N-asnkincynbdeHiniMiHiB, B OCHOBHOMY, 00yMOBJIEHE B3a€MOIiSIMU BiJIbHUX Iap eJeKTpoHiB atoma Cynbdypy 3
op6itansamu 38’13Ky C=N; B3aeMozii BisibHOI apu esieKTpoHiB aToma Hitporeny 3 3d-op6insmu atoma Cynpdypy i
PO3MYyILIYIOUO0I0 Op6iTasLIo 38’13Ky 3amicHMKa 11pu atoMi Cyabdypy MaloTh Mifjierse 3HaueHHs. [IpuunHoIo
3HIKEHHS 6ap’epiB iHBepcii B psay N-cynbdeHnin-, N-cynbdinin- ta N-cynb(oHiniMiHIB € 36i/IbIIeHHS CTEPUYHUX
B3aeMO/Iiil MiX 3amMicHUKamu n1pu 3B's13Ky C=N; 3i 30i7bIIEHHSIM CTyIIeHs OKUCHEeHHs aToma Cynbypy 6ap’epu
inBepcii aToma HiTporeny noBuHHi 3pocTaTty, BHACIIOK IOCIa6JI€HHS BCiX BKa3aHUX B3a€MOZii i MiBUIEHHS
eJIeKTpoHeraTuBHOCTI atroma Cynbdypy. HeraTuBHuii 3apsm Ha aToMi HiTporeHy 3MeHIIyeTbCsl IPU BBELEHHI N-
aJIKIJIbHUX TPYII B MOJIeKysly GopMasbiMiHy, 110 [10B’S13aHO 3 Oi/IbIIOI0 eJIeKTPOHeraTuBHiCcTIo aToma Kap6oHy B
MOPiBHAHHI 3 aTOMOM ['iIporeHy Ta BIIJIMBOM JIBOXEJIEKTPOHHUX B3aeMOii. [1ifBUIIIEHHS HETaTUBHOTO 3apsay Ha
aromi HiTporeny 3i 36i7IbII€HHSIM JOBXUHU Ta PO3rajlyA’)K€HOCTi N-aJIKiJIbHUX TPYII i CTYNEHs] METUTYBaHHS
iminHOrO aTomMa Kap6oHy 06yMOBJIEHO 36i/IbIIEHHSIM IEPEHOCY €JIEKTPOHHOI I'YCTUHM Bif 3B'13KiB C-H MeTuabHUxX
rpy1 o atoma HiTporeHy 3a paxyHOK B3aeMOfiil 3B's13ytounx opbitasneii 38’s13kiB C-H 3 po3smnyuyiounmu opoiTanisimu
3B’13kiB N-C Ta C=N.

2. The thesis is aimed at the investigation of the correlation between the imines chemical structure, their
electronic structure and barriers of the nitrogen inversion by means of quantum-chemical methods. It was shown
that the topomerization of N-alkyl-imines passes through the inversion of the nitrogen atom independently of
electronic properties of substituents at the imino-carbon atom. It has been found that the replacement of the
hydrogen atom at the nitrogen atom and/or at the imino-carbon atom by alkyl groups leads to the increase of
inversion barriers because of the higher electronegativity of the carbon atom and/or the rise in the effective
electronegativity of the imino-carbon atom. The intramolecular interactions have the subordinate importance.
When NH- and N-alkylimines contain the substituents EHn (EMen) at imino-carbon atom, where E is an element
of the 2nd or 3rd period (n = 3-0), their inversion barriers decrease moving from left to right over the period (with
increasing electronegativity of substituents and the positive charge on the imino-carbon atom). The interactions of
the lone pair of the nitrogen atom with the orbitals of C-E bond have the main influence on the change of the
inversion barrier. The inversion barriers of N-alkylsulfenylimines are lower than the inversion barriers of
isoelectronic N-alkylimines which is mainly caused by interactions of the lone pairs of the sulfur atom with orbitals
of C=N bond. The interactions of the lone pair of the nitrogen atom with 3d-orbitals of the sulfur atom and
antibonding orbital of substituent bond at the sulfur atom have the subordinate importance. The decrease of the
inversion barriers in the rank N-sulfenyl-, N-sulfinyl- and N-sulfonylimines is a result of the increase of the steric
interactions between substituents at the C=N bond. The barriers of the nitrogen inversion must increase with the
rise in oxidation state of the sulfur atom because of the all mentioned interactions weakening and the increase of
the sulfur atom electronegativity. The negative charge on the nitrogen atom decreases when incorporating N-alkyl
groups into the methanimine molecule as a result of the influence of the donor-acceptor interactions and higher
electronegativity of the carbon atom comparing to the hydrogen atom. The rise in the negative charge on the
nitrogen atom with the augmentation of the length and branching of N-alkyl groups and methylation degree of the
imino-carbon atom is caused by the increase of the electron density transfer from C-H bonds of the methyl
groups to the nitrogen atom at the expense of the interactions of bonding orbitals of C-H bonds with antibonding
orbitals of N-C and C=N bonds.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHOI AiSJILHOCTI:
IlizcyMKH JOCIiAKEHHS:

ITy6osikamii:

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Ilpocanuk Onekcangp BacunboBud

2. Prosianyk Oleksandr Vasylovych

KBasigikanis: n.x.x., 02.00.03
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. OxkoButuii Cepriii IBaHOBUY

2. Oxkosutuii Cepriit IBanoBu4

KBasigikanis: n.x.n., 02.00.03
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Iumkina CeiTynana BaseHTHHIBHA

2. lInmkina CeityiaHa BaneHTUHIBHA

KBasmigikamis: k.x.x., 02.00.03
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

[Tpocsauuk Onexkcangp BacunboBuy

[Tpocsanuk Onekcangp BacunboBuy

IOpuenko T.A.



