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Yepmuxina FO.A. luBepcis aTomMa HITPOTeHY B IMOXIJHUX aMOHIaKy Ta
dbopmanpaiMiny. — KBamidikariifHa HayKoBa Mpalisi Ha paBax PyKOITHCY.

Jucepraiiiss Ha 3700yTTS HAyKOBOTO CTyIEHs JokTopa (dimocodii 3a
cunemanphicTiIO 102 «Ximis» (10 I[pupomnuui Hayku) — JlepkaBHHM BHUIIUN
HaBYAJIBHUN  3akian  “YKpaiHCBKMH  JACpKaBHUM  XIMIKO-T€XHOJIOTTYHHN
yHiBepcuret”’, J{uimpo, 2020.

Huceprarniiitna poboTa copsiMOBaHa Ha PO3BUTOK XIMIYHOI Teopii,
HEOOX1THOT 1Jisi OUTbII TJIMOOKOrOo PO3YyMIHHS B3aEMHOTO BIUIMBY AaTOMIB B
MOJIEKYJIaX, Mepul 3a Bce, Ha KOHQITypallliHy CTIMKICTb OPraHiYHUX CIOJYK
HITPOTEHY, a CaM€ — BCTAaHOBJICHHS B3a€MO3B’ 3Ky MK CTPYKTYpOIO aMiHIB Ta
IMIHIB, iX €JIEKTPOHHOIO OYy/J0BOIO, BHYTPIIIHbOMOJICKYJIIPHUMU B3a€EMOJISIMUA Ta
€HEpPreTHYHUMH [apaMeTpaMu 1HBEPCii aToMa HITPOT€HY Ha OCHOBI METO/IIB
KBaHTOBOi Ximii. OO’ekTaMM JOCIIDKEHb € 130€JCKTPOHHI aMIHM Ta IMIHU
saraneHux popmyn NH,XH, ta H,C=NXH, (X=H, C, N, O, F, Si, P, S, CI), B
KOTPUX MIHIMI30BAaHO CTEpUYHE HAMPYKEHHS, IO JIO3BOJISIE IUIESCIPIMOBAHO
BU3HAYHUTH BIUIUB €JIEKTPOHHUX €(PEKTIB 1 BHYTPIITHLOMOJEKYISIPHUX B3a€MOJIIN
Ha Oap’epu 1HBepcii. He3Bakarounm Ha BEJMKY KUIBKICTh JITEPATypPHHUX JTaHUX
I0JI0 JOCHTIIPKeHb 1HBEpCli aToMa HITPOTeHY, B3a€EMO3B’S30K MK OYI0BOIO
HITPOT€HBMICHUX CIOJIYK, €KCIIEPUMEHTAIbHUMHU JaHUMH 1 TEOPETUUYHUM
OOTPYHTYBaHHSIM OCTaTOYHO HE BCTAHOBJICHHHH. [IpakTWYHO HE BUBUYEHUM €
BILJIUB JIOHOPHO-aKI[ENTOPHUX Ta, 0CcOo0IHBO, BIJIIITOBXYBAJILHUX
BHYTPIIIHBOMOJIEKYJIIPHUX B3a€EMOJIN Ha EHEpreTUYHI mapamMeTpu I1HBEpCIi.
TakuM YMHOM, CHCTEMAaTH4YHE JIOCIIPKEHHS Ha OCHOBI aHaJi3y JaHWX KBAHTOBO-
XIMIYHUX PO3PaxyHKIB B3a€EMO3B'S3KIB MK CTPYKTYPHUMH, €ICKTPOHHUMHU Ta
CHEPreTHYHUMU TapaMeTpamMu IHBEpCli € aKTyaJlbHUM, OCKIJIbKH JIMIIE HUISIXOM
pO3IIIAly CIOPIAHEHUX CIOJYK, IO MarOTh BIJMOBIJHI 3aMICHUKHA OUIS aTOMiB

HITPOT€HYy, MOKJIMBO 3a0€3MEeUUTH JOCTOBIPHUM aHalll3 YAHHUKIB, SIKI BILUTUBAIOTh



Ha Oap'epm 1HBepcCli, BU3HAYWTH NUISIXA OTPUMAHHS 1 BUKOPUCTAHHS
HITPOT€HBMICHHX CIOJYK 3 MEBHOIO KOHPITypaliiHOIO CTIHKICTIO.

KBaHTOBO-XIMIUHI pO3paxyHKH MPOBEACHI B paMKax Teopli (yHKIlioHana
ryctunu (DFT) 3 Buxopuctanusm ¢ynkuionanis PBE96 1 B3LYP i1 6a3ucHux
HaOopiB aromHux GyHkiid def2-tzvpp 1 6-311+G(d, p) 3a gOMOMOrOIO
nporpamHoro komiuiekcy Firefly 8.2.0. Jlns Bizyamizarii mpocTopoBoi OyAoBH 1
KOHCTPYIOBAaHHS MOJICKYJ aMiHIB Ta IMIHIB BHKOPHUCTOBYBaJIacs Mporpama
Chemcraft 1.7.

BBenenHs B Moiekyiny amMoHiaky 4 (OpManmbpAiMIHY O aTOMa HITPOTEeHY
OyJp-IKOrO0 3aMICHMKA TMPU3BOJUTH 1O ICTOTHOI NEepeOyJOBH CTPYKTYpPHHUX,
€JICKTPOHHUX Ta E€HEPreTUYHHX MapaMeTpiB MOJEKYJ — 3MIHIOIOTbCS HE JIMILE
Oap’epu 1HBEpCIi aTOMa HITPOTE€HY, a i T€OMETPisi MOJICKYJI, PO3MOJILI 3apsiiiB Ha
aToMax Ta Trpynax, riopuausailisi aToMiB HITPOTE€HY, BHECKH S-OpOiTayiei B BiUIbHI
enextponHi napu (BEII), ix 3acenenocti enekrponamu, eHeprii BEIL, 3B'a3yrounx

1 pO3NyILIyIOYUX OpOiTanei, TOHOPHO-aKUENTOPHUX 1 BIAIITOBXYBaJIbHUX
€JICKTPOHHUX B3a€MOJINM Ta 1HmE. Jl0 TemepillHbOrO Yacy B3a€EMHHUI BILUIUB
NepepaxoBaHUX BUIIE TA IHIIMX MapaMeTPiB MPAKTUYHO HE JIOCIHIIKYBaBCS.

Ha ocHOBI oOTpuMaHMX JaHUX BIEpUIe BCTAHOBJIEHA HEMOKJIUBICTh
HACKPI3HOTO aHali3y Oap'epiB iHBEPCIi MOXIIHUX aMOHIaKy Ta popMaIbIIMIHY, 1110
MICTSITh O1J1s1 aTOMa HITPOTEHY €JIEMEHTH Pi3HUX MEPIOJIB Ta IPpyM, TPYHTYHOUUCH
JUIIe Ha 3HAUYEHHSX Y- a00 G;-KOHCTaHT 3aMiCHUKIB. B3aeMo3B’s30k Oap’epiB
1HBEpCIi aTOMa HITPOTeHY 3 ¥-KOHCTAaHTaMH 1 MOro MmpakTUyHa BIACYTHICTh — 3 Gj-
KOHCTaHTaMH 3aMICHUKIB JO3BOJIE€ MPHUIYCTUTH, IIO0 cCaMe Y-KOHCTaHTH Kpailie
B1JI0Opa)KatoTh CyMapHU# BILJIUB 3aMICHUKIB Ha JTOCTIKYBaHUM MTapamMeTp.

B minoMy, TeopeTuuHe AOCHIHKEHHS MipaMiganbHOI 1 MJIaHapHOI 1HBEpPCii
BIIEpIIIE JO3BOJIMIIO JOCTOBIPHO BCTAHOBUTH 3QJICKHOCTI MK Oap’epaMu iHBEpCii 1
CJICKTPOHETATUBHICTIO Ta KOH(OpPMAIIHHUMU E€HEprisiMU 3aMICHHUKIB OiJisi atoma
HiTporeHy. Brepiie nokasaHo, 1110 3MEHIIEHHS] CyMU BaJICHTHUX KYyTiB OUIs aToMa
HITPOT€HY, HETaTUBHOTO 3apsny Ha HboMmy, eHeprii BEIl aroma HiTporeny ta

3pOCTaHHs S-Xapakrtepy, 3aceieHocti 1 pizauii eHepriii BEII ocnoBaux (OC) 1



nepexigaux cradiB (IIC) npuBoauts 10 3poctanns 6ap’epiB iHBepcii. OCHOBHUMU
napameTpamH, IO JTO3BOJISIOTH IPOTHO3YBATH Oap’epu 1HBEPCIT aTOMa HITPOTEHY €
CJICKTPOHETaTUBHICTh 3aMICHHMKA, s-Xapaktep Ta pizHuis eHeprii BEII atoma
HITPOTE€HY; y BCIX IHIIMX BHIIQJKaX KOPEJMil MOMJIMBI JIMIIE SIKIIO O-aTOMHU
3aMICHHUKIB O1JI1 aTOMa HITPOTEHY € eJIEMEHTAaMH OJTHOTO TIEePIOy.

B pe3ynbTati nucepraiiiHoi poO0oTH BIEpIlle BCTAHOBIIEHO:

1. HemoXnMBICTHh HACKPI3HOTO aHaNi3y 3aJeXHOCTeH Oap'epiB 1HBepCil
aToMiB HITpOTeHY B N-TIOXIIHMX aMOHIaKy Ta (opMaibJiMIHY BiJ CTPYKTYPHUX,
CJICKTPOHHUX 1 EHEPreTUYHHX TMapaMeTpiB Ta BHYTPIIIHHOMOJIEKYISIPHUX
B3a€MO/IIM, IO MICTAThH OIS aTOMa HITPOTEHY €JIEMEHTH PI3HUX MEpIOAiB; aHaI3
MOJKJIMBUI JIMIIE y BHUMAJKaX, KOJU aToMU X € €JIEeMEHTaMH OJHOI0 Mepioay
BHACIIJIOK PI3HOI YyTJIMBOCTI aTOMIB X OKpPEMHUX MEPIOJIB 0 3MIHU 3a3HAUYEHUX
napameTpiB.

2. EnextpoHeraTuBHiCTh 3amicHUKIB XH, € momMmiHyrouum (akTopom, Bij
SKOT'0 3aJIeXkKaTh BC1 CTPYKTYPHI, €JIEKTPOHHI Ta €HEPreTUYHI apaMeTPH MOX1THUX
aMOHIaKy 1 (opManbpIIMIHIB, KOTpPl KOPEIIOITh 3 HEK 1 MK co0ol Ta
3IACHIOIOTh JIONMOMDKHUM BIUIMB Ha 3MIHY BCIX XapaKTEPUCTUK AOCTIIKEHHX
CHOJYK.

3. 30uIbIIeHHS €JIEKTPOHETaTUBHOCTI aToMiB X B MeEXax Mepioay
MPUBOJUTH JI0 BIIHOCHOI CcTabumi3allii OCHOBHUX 1 MEPEXITHUX CTaHIB MOJEKYJ;
P 1IbOMY, 3pOCTaHHs Oap’epiB 1HBEpCli 0OYMOBIIEHO BIJIHOCHOIO CTaOLIi3aIlIE0
OCHOBHUX CTaHIB, a HE JiecTablIi3alli€r0 IepeXiTHUX CTaH1B 1HBEPCII.

4. CyMu BaJeHTHUX KyTIB (KyTa) MDK 3B’SI3KaMH aTOMIB HITPOTEHY
3MEHITYIOTBCSI 31 30UIBIICHHSAM CJICKTPOHETaTMBHOCTI 3amicHUKIB XH,, s-
XapakTepiB Ta eJeKkTpoHHHX 3aceneHocteid BEII aTomiB HITporeHy, BHECKY
SHEpriii BiINTOBXYBAJLHUX B3a€MOJIiH, 3MeHIIeHHsIM eHepriid BEII 1 HeratuBamnx
3aps/IiB aTOMIB HITPOTE€HY Ta MO3UTUBHUX 3aPsIiB 3aMiCHHKIB.

5. BHyTpIIIHHOMOJEKYJSpHI  B3a€EMOJli B TMOXIAHUX AaMOHIAKy 1
dbopmanpIiMiHy MalOTh TMiJJIeryie 3HAa4eHHS 1, 3a BUHATKOM N-metun- 1 N-

XJIOPHOXIJTHUX, CHPUSIOTh 3HMKEHHIO Oap'epiB 1HBEpCli aTOMIB HITPOTreHY 31



301IbIIEHHSAM eNeKTpoHeraTuBHOCTI 3amicHuKiB XH, (atomiB X B Mexax
nepiogy). HeratuBHmii BIUIMB CyM BHYTPIIIHHOMOJIEKYJSIPHUX B3a€MOJIM, SK
MIPABUJIO, 3MEHIITYETHCS 31 301IBIIICHHSM €JIEKTPOHETaTUBHOCT1 €JIEMEHTIB JIPYroro
nepiofy, IO CIpHsIE MIBUILEHHIO Oap'epiB 1HBEPCIi, TOA1 K Y BUMAKy €IEMEHTIB
TPETHOrO MEpioay — iX 3HMKEHHI0. OCHOBHUN BHECOK Yy 3MEHIIEHHS Oap'epiB
BHOCSITh JIOHOPHO-akuenTopHi B3aemoii BEII atoma HiTporeHy 3 po3myuyouuMu
op6itansimu 3B's13kiB N-H 1 X-H (y Bunanky aminis) Ta C=N (y BUMaaKy iMiHiB).

6. B3zaemonii BEII atoma HiTporeny 3 opOiTaiasiMu 3B'S3KiB IPH IMIHHOMY
aToMi KapOOHY CIIPUSIOTH 3MEHIICHHIO Oap'epiB 1HBEPCil 1 MPAKTUYHO HE3aJIeXaTh
Bil atomiB X, TOJ1 K B3aeMojii 3 opOitamsamu 3B'si3kiB X-H 1 BEII atomiB X,
HaBMaKH, 1ICTOTHO 3ajJeXaTh Bl HUX 1 31 30UIBIIEHHAM X C€JICKTPOHETaTUBHOCTI
CIPUSIOTh MiJABUIIEHHIO Oap'epiB 1HBepCii BHACHIJOK BiAHOCHOI cTa0uIi3aIli
OCHOBHHUX 1 JecTabiizalii nepexigHuxX cTaHiB iHBepCIi.

7. Buecok B3aemogiii BEII aroma HiTporeHny 3 opoitanisamu Pinbepra atomis
X B 3MEHILEHHA Oap'epiB 1HBEpCIi MpU MEPEXOl BlJl €IEMEHTIB JAPYTrOro mnepioay
70 €JEMEHTIB TPETbOro MepiloAy BIJHOCHO HEBEJIUKUN, II0 CIIPOCTOBYE
NPUIYIIEHHS CTOCOBHO 3HA4HOro BHECKY NN—3dX-crpsikeHHs, B TOMY YHCIIL,
B3aemo/iiii nN—3dS B 3HM)KEHHS OCTaHHIX.

8. 3apsau Ha IMIHHMX aToMax KapOOHY 3pOCTal0Th MPOIMOPIINHO €HeprisiM
JIOHOPHO-AKIENITOPHUX BHYTPIIIHLOMOJICKYJISIPHUX B3aeMOJIii 6-3B'sa3kiB C-H, Si-
H 1 BEII rerepoatomiB 3 posnymyrounmu opOitansimu rpynu C=N; mpu 1mpoMmy
€JIEKTPOHOJOHOPHA 3/1aTHICTh 3amicHUKIB XH,, 3poctae B psagax C <F <O <N 1 Si
<P <ClI <S. [Jominyrouunii BIUIUB Ha 3MiHY 3aps/iB aTOMIB KapOOHY JJisl €JIEMEHTIB
X 3amicHukiB XH, Ipyroro mepiogy mae €JIeKTPOHETATUBHICTh 3aMiCHHUKIB, TOJI
AK Il €JEMEHTIB TpPEeThbOro Nepiojly — EHeprisi BHYTPIIIHbOMOJIEKYJISPHUX
B3aEMO/TIH.

9. bap'epu iuBepcii N-Metusi- 1 N-XJI0proxiTHUX aMOHiaKy 1 (hopMasibIiMiHy
€ aHOMaJIbHO BUCOKMMH 1 oOyMmoBJieHi nectadumzaiieto [IC inBepcii. OctanHs
peami3yeThCs BHACTIZOK BIJCYTHOCTi BIUIMBY B3aeMojii nX—G ny I

MeTuIaMiHy 1 30uiblIeHHd eHepriii B3aemoaiii nN«—nCl B pa3i XJOpIOXiJHHUX,



BIAICYTHOCTI a0o 3HIKeHHs eHeprid B3aemoniii BEIl rerepoaromis X 3
po3nymrytounmu opOitansmu 3B's13kiB C=N B N-metuii- 1 N-xmopdopmanbaiminax.

OcCHOBHI HayKOBI pe3yJIbTaTH JHCEPTAIIiHOT poOOTH omyOJikoBaHO B 11
HAYKOBHX IyOJIKAIisIX, Y TOMY YHCHII B 5 CTAaTTAX y KypHaJax, IO BXOJATH JI0
nepeniky ¢GaxoBUX BHAAHb YKpaiHM 3a CHEIalbHICTIO aucepTarii abo y
NEeploIMYHUX BUJIAHHAX 1HO3EMHHUX JepxkaB (5 — B KypHalax, M0 1HAEKCYIOThCS
HAYKOBO-METPUYHOIO 0a3010 Scopus; 1 cTarTs — y nepioaiuyHOMY BUIaHHI KpaiHH-
yiieny €Bpomnericbkoro Coro3y) Ta B 6 Te€3aX JOMOBIIEH.

KarouoBi ciaoBa: moxinHi amoHiaky 1 (opmanpaimMiHy, 1HBEpCis aToma
HITPOT€HYy, KBAHTOBO-XIMIYHI PO3PaxyHKH, BHYTPIIIHOMOJEKYJSIPHI B3a€MOJII,
B3a€MO3B 30K MDK CTPYKTYpHUMH, €JEKTPOHHUMH Ta EHEPreTUYHUMU

napamMeTpaMu.



ABSTRACT

Chertykhina Yu.A. Inversion of the nitrogen atom in ammonia and
formaldimine derivatives. — Qualifying scientific work, the manuscript.

Thesis for a PhD degree in specialty 102 Chemistry (10 Natural sciences).
— State Higher Education Institution “Ukrainian State University of Chemical
Technology”, Dnipro, 2020.

The dissertation is aimed at progress the chemical theory necessary for a
deeper understanding of the mutual influence of atoms in molecules, first of all, on
the configurational stability of organic compounds of the nitrogen atom, namely -
establishing the relationship between the structure of amines and imines, of their
electronic structure, of intramolecular interactions and energy parameters of
nitrogen atom inversion based on methods of quantum chemistry. The objects of
research are isoelectronic amines and imines of general formulas NH,XH, Ta
H,C=NXH, (X=H, C, N, O, F, Si, P, S, CI), in which the steric voltage is
minimized, which allows to purposefully determine the influence of electronic
effects and intramolecular interactions on barriers of inversion. Despite the large
amount of literature data on studies of the inversion of the nitrogen atom, the
relationship between the structure of nitrogen-containing compounds, experimental
data and theoretical justification has not been definitively established. The
influence of donor-acceptor and, especially, repulsive intramolecular interactions
on the energy parameters of inversion is practically not studied. Thus, a systematic
study based on the analysis of quantum chemical calculations of the relationships
between structural, electronic and energy parameters of inversion is relevant,
because only by considering related compounds that have appropriate substituents
near nitrogen atoms, it is possible to provide a reliable analysis of influencing
factors on inversion barriers, identify ways to obtain and use nitrogen-containing

compounds with a certain configurational stability.



Quantum chemical calculations were performed within the framework of
density functional theory (DFT) using PBE96 and B3LYP functionals and basic
sets of atomic functions def2-tzvpp and 6-311+G(d, p) using the Firefly 8.2.0
software package. Chemcraft 1.7 was used to visualize the spatial structure and
construct molecules of amines and imines.

The introduction of any substituent to the nitrogen atom into the molecule
of ammonia or formaldimine leads to a significant rearrangement of the structural,
electronic and energy parameters of the molecules. At the same time, not only the
barriers of inversion of the nitrogen atom change, but also the geometry of
molecules, charges distribution of atoms and groups, hybridization of nitrogen
atoms, contributions of s-orbitals to free electron pairs (FEP), energies of FEP and
orbitals of the bonding and antibonding, donor-acceptor and repulsive electronic
interactions, etc. To date, the interaction of the above and other parameters has not
been studied.

For the first time, the impossibility of end-to-end analysis barriers of
inversion of ammonia and formaldimine derivatives containing elements of
different periods and groups near the nitrogen atom was established, based only on
the values of x- or oi-constants of substituents. The relationship barriers of
inversion atom of the nitrogen with y-constants and its practical absence - with oci-
constants of substituents suggests that it is yy-constants better reflect the total effect
of substituents on the studied parameter.

In general, the theoretical study of pyramidal and planar inversion for the
first time allowed to reliably establish the relationship between the inversion
barriers and the electronegativity and conformational energies of the substituents
near the nitrogen atom.

For the first time, it has been shown that barriers of inversion increase with
decreasing sum of valence angles near the nitrogen atom, negative charge on it,
energy FEP of the nitrogen atom and increase of s-character, population and
difference of FEP ground (OS) and transition states (TS). The main parameters that

allow to predict the barriers of inversion of the nitrogen atom are the



electronegativity of the substituent, the s-character and the energy difference of the
FEP of the nitrogen atom; in all other cases, correlations are possible only if the a-
atoms of the substituents near the nitrogen atom are elements of the same period.

As aresult of the dissertation work for the first time it is established:

1. Impossibility of end-to-end analysis of dependences of barriers of
inversion of nitrogen atoms in N-derivatives of ammonia and formaldimine on
structural, electronic and energy parameters and intramolecular interactions
containing elements of different periods near the nitrogen atom; the analysis is
possible only in cases when X atoms are elements of one period due to different
sensitivity of X atoms of separate periods to change of the specified parameters.

2. Electronegativity of XH, substituents is the dominant factor on which all
structural, electronic and energy parameters of ammonia and formaldimine
derivatives depend, which correlate with it and with each other and have an
auxiliary effect on changing all characteristics of the studied compounds.

3. The increase in the electronegativity of X atoms within the period leads to
the relative stabilization of the ground and transition states of molecules; in this
case, the growth of inversion barriers is due to greater stabilization of the ground
state, rather than destabilization of the transient state of inversion.

4. The sums of the valence angles (bonds) between the bonds of nitrogen
atoms decrease with increasing electronegativity of substituents XH,, s-characters
and electronic populations of FEP nitrogen atoms, the contribution of repulsive
interactions, and with decreasing energies of FEP and negative charges of the
atoms of nitrogen.

5. Intramolecular interactions in derivatives of ammonia and formaldimine
are of secondary importance and, with the exception of N-methyl- and N-
chlorderivatives, decrease the barriers of inversion nitrogen atoms with increasing
electronegativity of substituents XH, (X atoms within the period). The negative
effect of intramolecular interactions, as a rule, decreases with increasing
electronegativity the elements of the second period, which increases the barriers of

inversion, while in the case of elements of the third period — decreases them. The



main contribution to the reduction of barriers is made by the donor-acceptor
interactions of the nitrogen of the nitrogen atom with the antibonding orbitals of
the N-H and X-H bonds (in the case of amines) and C=N (in the case of imines).

6. The interactions of the FEP of the nitrogen atom with the orbitals of bonds
of the carbon atom of imines reduce the barriers of inversion and are practically
independent of the X atoms, while the interactions with the bond orbitals of the XH
and FEP of the X atoms, on the contrary, significantly depend on them — with
increasing electronegativity contribute to the increase barriers of inversion due to
the relative stabilization of the ground states and destabilization of the transient
states of inversion.

7. The contribution of the interactions of the FEP of the nitrogen atom with
the Rydberg orbitals of the X atoms in the reduction of the inversion barriers
during the transition from the elements of the second period to the elements of the
third period is relatively small. This fact refutes the assumption of lowering
barriers due to the significant contribution of nN—3dX-conjugation (including
nN—3dS interactions).

8. The charges on the carbon atoms of imines increase in proportion to the
energies of the donor-acceptor intramolecular interactions of the c-bonds of the C-
H, Si-H, and FEP heteroatoms with the antibonding orbitals of the C=N group;
while the electron-donor ability of the substituents XH, increases in the series C <
F <O <N and Si < P <l < S. The electronegativity of the substituents has a
dominant effect on the change in the charges of carbon atoms for the elements X of
the substituents XH, of the second period, while for the elements of the third
period — the energy of intramolecular interactions.

9. Barriers of inversion of N-methyl- and N-chloro derivatives of ammonia
and formaldimine are abnormally high and are caused by destabilization of TS
inversion. The latter is realized due to the absence of the effect of the interaction
nX—oc*yy for methylamine and increase in the interaction energies of nN<«»>nCl in

the case of chlorine derivatives, the absence or decrease of the interaction energies



of FEP of heteroatoms X with antibonding orbitals of C=N bonds of N-methyl-
and N-chlorformaldimines.

The main scientific results of the dissertation were published in 11 scientific
papers, including 5 articles in journals included in the list of specialized
publications of Ukraine on the topic of thesis or periodicals of foreign countries (5
papers — in Scopus indexed journals; 1 paper — in the periodical of member country

of the European Union), 6 abstracts.

Key words: ammonia and formaldimine derivatives, nitrogen atom
inversion, quantum chemical calculations, relationship between structural,

electronic and energy parameters.
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