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Pedepar:

1. Incepralis NpucBsiY€Ha OOCIIKEHHIO KIHETUYHUX i PETiOCEIEeKTUBHUX 3aKOHOMIPHOCTEN peaKliii pO3KPUTTS
OKCHPAHOBOTO LIMKJTY KapOOHOBUMHU (6€H30MHMMU) KMCJIOTaMU B IIPUCYTHOCTi OCHOB i0HHOI Ta MOJIEKYJISIPHOI
Oy[IOBY B alIpOTOHHUX PO3YMHHHUKAX, 4 CAME, BUBYEHO BIJIMB CTPYKTYPH KUCJIOTU Ta KaTasli3aTopy, 3MiHA
IIOJISIPHOCTI PO3YMHHUKA, BapilOBaHHS TeMIlepaTypy Ha HyKjIeoQilbHe PO3KPUTTSI OKCUPAHOBOTO LIUKIY B
PeakliiHuX cepisix «2-(xJI0pMeTUI)oKcupaH (enixnoprigpun — EXI')- kap6oHOBa KucoTa (IPOTOHBMICHUIN
HYKJIeO(is) - rajoreHif TeTpaasKiJaMOHII0» Ta «2-XJIOPMETUJIOKCUPAH — KapOOHOBA KUCJIOTA (TPOTOHBMiCHUI
Hyksneodin) - N,N-gumeTusnaHiziH» MeTonamMu opradivHoi i pizuvnoi ximii: xiMivyHOI KiHeTHKY, KOMITIOTEPHOTO
MOJeJIOBaHHSI, CIIEKTPOCKOIIii iHPppauepBOHOI Ta sIePHOr0 MarHiTHOTO pe30HaHCY, KOPEeJISILiliHOTO (perpeciiiHoro)
aHanizy. O6’eKTaMU LOCJIIPKEHHSI 00paHO: KUCJIOTHUI PeareHT (IPOTOHOLOHOPHUM HyKIeodisn)- 6eH30/Ha, 3-
MeTHJI0eH30MHa Ta 2-MeTWI6EH30MHa KUCJIOTH, KaTali3aTop - Homup, i xaopug, TeTpabyTruiaMoHis, noguz, i 6pomin

TeTpaeTusiamoHis, N,N-gumeTtusnaHinin, cyocrpar (ernokeun) — EXT, skuil B34TO y 3HAYHOMY HaJJIMIIKY.



JocnifgskeHHs TPOBOAUIOCH B TeMIlepaTypHoMy iHTepBasi 313-353 Ky cepenioBulLj enixoprigpuHy Ta ioro
cyMimax 3 TeTpariipodypaHom, BMICT sikoro ckianas 50 06. %. Ta 30 06. %. [JocnimkeHo CTaH BUXiTHUX PEYOBUH Ta
¢opmarnbHa KiHeTHKa peakuii. KineTuyHi 3aKOHOMIPHOCTI peakiiii BCTaHOBJIEHO MPY BapiloBaHHI KOHLIEHTpallii
KUCJIOTHOTO peareHTa (6€H30MHUX KMCJIOT Ta [171 TOPiBHSIHHS reKCAaHOBOI KUCJIOTH) i KaTasizaTopa — rajloreHinu
TeTpaasKiiamoHis / N,N-IMMeTUNaHisiH, B PO3UMHHUKAX, JieJIeKTpUYHA IPOHUKHICTD SIKUX 3MiHIOBA/IaCh B MEXKax
15,1-22,6. 3a pesysbTaTaMu BIUIMBY TEMIIepaTypy Ha MIBUAKICTb peakliii, OlliHeHO aKTHBalliliHi IapaMeTpu peakliii,
BM3HA4Y€HA i30KiHETUYHA TEMIIEpATypa peakuii. MeTogaMu KBaHTOBOI XiMil TOCIIIIKEHO cTepeo- i
PerioCceNeKTUBHICTb PO3KPUTTSI OKCUPAHOBOTO LIMKJTYy B CUCTEMI «2-(XJIOPMETUJ)OKCUPAH — 6EH30aT aHiOH».
KBaHTOBO-XiMi4Hi pO3paxyHKU NIpoBefieHi B pamKax Teopii pyHkuionana ryctunu (DFT) 3 BUKOpUCTaHHAM
dyHkuionanis B3LYP i 6azucHux HabopiB aToMHUX PyHKLiN 6-311+G 3a JOIIOMOr0I0 IPOrpaMHOr0 KOMILJIEKCY
Firefly 8.2.0. BusHaueHO onTHMasbHi reOMETPUYHI Ta aKTUBALliliHi TapaMeTpu NepexifHUX CTaHIB Ha MIJISIXY peakiii.
[TokazaHo, 0 PO3KPUTTS LMKy OKCHUPAHY BilOYBAETHCS 32 MEXaHI3MOM 0iMOJIEKYIISIPHOTO HYyKIe0(iIbHOTO
3aMimeHHs. [IpoBefieHi ekcriepuMeHTasbHi TOCTiIsKeHHs periocesieKTuBHOCTI peakilii EXI" 3 6eH30MHOI0 KUCIOTO0
IIpU KaTasli3i raJloreHilaMu TeTpaakinamoHio Ta N,N-IrumMeTunanisiiHoM. BUBUEHO eJIEKTPONPOBITHICT COJer
TETPAAJIKIJIAMOHIIO Y allPOTOHHUX PO3YMHHUKAX. JleTari30BaHO KiHETUYHY CXEMY Ta MEXaHI3M KaTaslisy
IOCJIiIKyBaHOi peakiii. 3arrponoHoBaHa KiIHETUYHA MOJIeJIb PeaKliii 3aCTOCOBaHa IJ1s1 OOCiIPKEHHS KaTaizy
aHTiIPUIHOTO 3aTBEPJiHHS €MIOKCiZiaHOBOI CMOJIM B IIPMCYTHOCTI HAHOKOMITIO3UTA Ta 6€3 HbOTO, 1110 Ha/la€ 3MOTY
ONTUMI3yBaTU CKJIAJ, KOMIIO3ULIiil HA OCHOBI €IIOKCUJIB. B pe3ysbTari gucepraniiiHoi poboTu Brieplie
BUKOPUCTOBYIOYM METOAY XiMIYHOI KiHETUKHU, CIIEKTPaJIbHi, KBAHTOBOXIMIYHUX JOCJIII)KEHb, BUBUEHO BILIUB
TEMIIepaTypPH, INOJIIPHOCTI pO3YMHHUKA, CTPYKTYPHUX YAHHUKIB HA KIHETUKY Ta PEriOCENIeKTUBHICTb PO3KPUTTS
OKCHUPaAHOBOT'0O LIMKJIy, LETali30BaHO KiIHETUYHY CXE€MY peaklii Ta il MexaHi3M, BCTAHOBJIEH] KOPEJIALIiMHI 3a71€KHOCTI

«CTPYKTypa — BJIACTUBOCTI» [JIs1 aHAJi3y JAHUX €KCIIEPUMEHTY Ta CTBOPEHHS IPOTHOCTUYHUX MOJeJIel PeaKLii.

2. The dissertation is aimed at the kinetic and regioselectivity regularities of epichlorohydrin acidolysis by
carboxylic (benzoic) acids in the presence of bases of ionic and molecular structure in aprotic solvents. Namely,
the effect of acid and catalyst structure, changes in solvent polarity and temperature variation on the nucleophilic
disclosure of the oxirane cycle in the reaction series “2-(chloromethyl)oxirane - carboxylic acid (proton-containing
nucleophile) - tetraalkylammonium halide” and “2-chloromethyloxytaloxy (ECH) - N,N-dimethylaniline”
investigated by methods of organic and physical chemistry, chemical kinetics, computer simulation, infrared and
nuclear magnetic resonance spectroscopy and correlation (regression) analysis. The objects of study are acid
reagent (proton donor nucleophile) - benzoic, 3-methylbenzoic and 2-methylbenzoic acids, catalyst
tetrabutylammonium iodide and chloride, tetraethylammonium iodide and bromide, N,N-dimethylaniline,
substrate (epoxide) - ECH, which is taken in large excess. The research was conducted in the temperature range
313 : 353 K in ECH and its mixture with tetrahydrofuran, the content of which was 50 vol. %. and 30 vol. %. The
state of the starting substances and the formal reaction kinetics were investigated. The kinetic regularities of the
reaction were established by varying the concentration of the acid reagent (benzoic acids and, for comparison,
hexanoic acid) and the catalyst - tetraalkylammonium halide / N,N-dimethylaniline, in solvents whose dielectric
constant varied between 15.1 and 22.6. According to the results of the temperature effect on the reaction rate, the
reaction activation parameters were estimated. The isokinetic temperature of the reaction was determined. The
oxirane cycle opening stereo- and regioselectivity for «2-(chloromethyl)oxirane - benzoate anion» system was
studied by quantum-chemical methods. Quantum chemical calculations were performed within the framework of
density functional theory (DFT) using B3LYP functionals and basic sets of atomic functions 6-311+G** using the
Firefly 8.2.0 software package. The optimal geometric and activation parameters of transition states on the
reaction path were determined. It is shown that the oxirane cycle opening occurs by the mechanism of
bimolecular nucleophilic substitution. Experimental studies of the regioselectivity of the ECH reaction with
benzoic acid catalyzed by tetraalkylammonium halides and N,N-dimethylaniline were carried out. The electrical
conductivity of tetraalkylammonium salts in aprotic solvents was studied. The kinetic scheme and mechanism of
catalysis of the investigated reaction are detailed. The proposed kinetic model of the reaction is applied to the
study of catalysis of anhydride curing of epoxy resin in the presence and absence of a nanocomposite. This makes



it possible to optimize the composition of compositions based on epoxides. As a result of the dissertation work for
the first time it is established, using methods of chemical kinetics, spectroscopy and quantum chemical
investigation, we investigated the influence of temperature, solvent polarity, and structural factors on the kinetics
and regioselectivity of oxirane cycle opening, detailed the kinetic scheme of the reaction and its mechanism,
established correlational dependences "structure - properties" for the analysis of experimental data and the
creation of prognostic models of the reaction.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHamMeHTasbHI HAYKOBI HOCIIIIPKEHHS 3 HANGLIbII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCHiIbHO-TIOJIiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 1151 3a0€3Me4€eHHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTAJIOTO PO3BUTKY

CYCIIiILCTBA i Jep>kaBu

CrpaTeriyHuii NpiopUTETHUH HAaNPSIM iIHHOBALiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIHA

BMPOOHHULITBA MaTepiasiB, ix 0Opo6JieHHs i 3'elHaHHS, CTBOPEHHS iHyCTpii HAHOMAaTepiasliB Ta HAHOTEXHOJIOTIN
ITizcyMKH JOCIiz>KeHHSI: HoBe BUpIlIEHHS aKTyalbHOTO HAYKOBOTO 3aBIaHHSI
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e 1. Yutilova K.S., Bakhalova E.A., Shved E.N., Kravchuk A. V., Marchuk L.S. Nucleophilic epoxide ring opening in
the system “epichlorohydrin - carboxylic acids - tetrabutylammonium iodide - solvent (o =15.1: 28.7)".
Voprosy khimii i khimicheskoi tekhnologii, 2023, 159-167. DOI: 10.32434 /0321-4095-2023-147-2-159-167
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Ta 7:3 06), 06pOO6KY OTPUMAaHUX JAHUX Ta B3SITO yYacCThb y HANKMCAHHI Ta MiAroTOBLi CTAaTTi 10 APYKY.

¢ 2. Yutilova K.S., Bakhalova E.A., Shved E.N., Martseniuk N.S., Marchuk L.S. Structure effects and influence of
solvent polarity on catalytic acidolysis of 2-(chloromethyl)oxirane. Voprosy khimii i khimicheskoi tekhnologii,
2020, 2, pp. 148-154. DOI:10.32434 /0321-4095-2020-129-2-148-154 (BugaHHs BXOOUTb O Mi>KHAPOJHO
HayKOMETPUYHOI 6a3u gaHux Scopus). 3100yBauKOIO 3[[iHCHEHO KiHEeTUYHi IOCIIiI)KEHHS], KOMITIOTEPHE
MOJIEIIOBAHHS [1J151 NOCJIiIKEHHS peaklii aliugoi3y 2-(XJI0pMETUIT)OKCUPaHy OEH30MHOIO KUCJIOTOIO Y
[IPUCYTHOCTI TeTpabyTHUIaMOHIl oguay Ta TeTpaeTUIaMOHIN OpPOMily y PO3YMHHUKY
enixyoprigpun:terparigpodypaH (1:1 06), 06podKy OTPMMaHUX JAHUX Ta B3STO y4acTb Y HAIIMCaHHI Ta
MiJrOTOBLI CTATTI IO OPYKY.
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Khimii i Khimicheskoi Tekhnologi, 2019, 6. P. 17-23. - DOI:10.32434 /0321-4095-2019-127-6-17-23. (BunaHHs
BXOOUTH 10 Mi>KHAapOJHO HAYyKOMETPUYHOI 6231 JaHuX Scopus). 3100yBaYKOIO 3[[iHCHEHO KiHeTUYHi
IOCJiIKeHHs peakuii aiunoisy 2-(XJI0pMeTU)OKCUPaHy reKCaHOBOIO KUCJIOTOI0 Y ITPUCYTHOCTI
TeTpabyTUJIAMOHIi HoAuAy y PO3YMHHUKY €NixXJIOPrigpuH, 006poOKy OTPUMaHUX JAaHUX Ta B3SITO YYacCThb Y
HAIMCaHHI Ta MiAroTOBLI CTATTi IO IPYKY.
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