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Homep eTtamy: 1

Hassa erany: OliHKa HyK/1e0(iIbHOCTI aMiHiB Ta cosiell TeTpaasKijlaMOHIIO B peakiiii pO3KpUTTSI OKCUPAHOBOTO LIUKJIy METOJAMU
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3akiHueHHs eTamy: 12-2019
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2. BukoHaBeupb

Hassa opranisanii: [JoHenbKuil Hal[ioHaIBbHMI YHiBepcuTeT iMeHi Bacums Cryca

Kom €IPTIOY /IIIH: 02070803

MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Agppeca: Bysn. 600-pivus, 21, M. BiHHus, BinHU1pKUI p-H., BiHHULIBKA 0651., 21021, YKpaiHa
Tenedon: 0432508778
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3. BnacHuk pesyabstartiB HIJKP (mpoaykiiii)

Ha3Ba oprawnisamnii: [JoHelpbK1i1 HalliOHAZILHUH yHiBepcuTeT imeni Bacuss Cryca

Kom €IPIIOY /IIIH: 02070803

Appeca: Bysn. 600-pivus, 21, M. BiHHuL, BiHHUIpKUI p-H., BiHHULIBKA 0651., 21021, YKpaiHa
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Tenedon: 380432508930

E-mail: rector@donnu.edu.ua
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4. JI>kepesia Ta HanpssMU (piHaHCYBaHHA

IligcTaBa a5 mpoBeAeHHs PoOiT: 43 - BJaCHA iHiliaTKBA (KO pO60Ta BUKOHYETHCS 3 BIACHOI iHIIaTUBY 32 KOLITY BUKOHABLS

HJIP a60 6e3KOLITOBHO)

KIIKBK:



Hampsm ¢inancyBaHHs: 2.7 - iHIIe (32 paXyHOK Apyroi OJI0BUHU PO60YOT0o JHS BUKJ/IATAYiB)

J>kepesia piHaHCYBaHHS

Ikepesio ¢pinaHcyBaHH: 7706 - 6€311aTHO (DOTOBIp PO HAYKOBO-TEXHIYHE CIiBPOGITHUIITBO, TOIIO)

daxTrynmii o6csar GpinaHcyBaHHS 3a 3BiTHMH eTat: O THC. IDH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

ExcrepuMeHTaZbHA Ta TEOPETWYHA OLHKA HYKJI€O(iJbHOCTI aMiHiB Ta coJieil TeTpaasKilaMOHil0 B peaklii PO3KPUTTH

OKCHPaHOBOT'O IUKITY

Ha3sBa po6oTHu (aHrJI)

Experimental and theoretical study of the nucleophilicity of amines and tetraalkylammonium salts in the ring-opening reactions

of oxirane

Pedepar (yxp)

OCJIIJPKEHO BIIJIMB Oy[IOBM KaTasi3aTopiB (aMiHIB i coJiell TeTpaasKijlaMOHII0) Ha HyKJeo(disibHe PO3KPUTTS OKCHUPAHOBOTO LIUKITY
KapOOHOBUMM KHucyioTamu 1py 323-343 K 3 BUKOPUCTAHHSIM KiHETHYHUX, CIIEKTPAJIbHUX, KBAHTOBO-XIMIYHUX Ta KOPEJALiHHNAX
meToiB. KinbKiCHO OIjiHEHO BIIJIMB €JIEeKTPOHHOI Ta CTepu4yHOoi OyJOBYU KaTaji3aToOpiB Ha KiHETWYHI XapaKTEPUCTHUKU Ta
aKTHMBalilHi IapaMeTpu peaklii B CUCTEMI "€MiXJIOPTilpvH - IPOTOHOLOP - KaTali3aTop”. MeTojamMu KBaHTOBOI XiMil BOCTiIKeHO
MO>KJIMBICTb PO3KPUTTSI OKCHMPAHOBOTO LMKJy TaJjIOT€Hifl- Ta KapOOKCMJaT-aHIOHaMM Ta iX COJSIMM 3 JIY>)KHUMH MeETaJaMU.
3HaiimeHo piBHOBaxkHiI KoHQirypanii nepexigHMX CTaHiB B peakuii 2-(XJIOPMETWJI)OKCHMPaHy 3 rajoreHin- i kap6okcusar-
aHionamu. IlobymoBaHo piarpamy Mop O'®eppesnna - JKeHKCa, BU3HAYEHO AMCOLATMBHUM XapaKTep IepexigHUX CTaHiB.
BcranoBiieHo, o Haibinbm e€pEeKTUBHOIO € TUJIOBA araka Hykjaeodina Ha ?-aToM cyOcTpaTy. BusHaueHo, mo 36inblIeHHS
crepuuHux nepemkon (TSEI) 3MeHmye mBHUAKICT anugosidy OKcupaHy. JlOCHiIpkKeHO BIUIMB Oy[OBM OCHOB Ha
periocesIeKTUBHICTh alluoli3y enixaoprinpuny. JloBeeHo, o 36iablIeHHs] HyK/1eo()iIbHOCTI OCHOB Ta CTEPUYHUX MEPEIIKO/ B
cucTeMi 36iyblilye perioceseKTUBHICTb peakiii. 3006yTi faHi po3UIKMPIOIOTh €KCIIEPUMEHTAJIbHY i TEOPETUYHY 6a3y [Jis BUBUEHHS
MEXaHi3My HYKJIE€O(iJIbHOTO PO3KPUTTS! OKCMPAHOBOTO LMKy NPOTOHOJOHOPHMMHU PEAareHTaMHU B NPUCYTHOCTI OCHOB Pi3HOI
OyIOBU Ta HAJAIOTb MOJXJMBICTb IPOTHO3YBAaHHSI OCOOJIMBOCTENM PO3KPUTTS LMKIY 2-(XJIOPMETUI)OKCUPAaHy KapOOHOBUMU
KUACJIOTAaMU JIiHIMHOI i po3rajy>keHoi OyJoBM Ta CHMHTE3y HOBITHIX MaTepiajiB Ha OCHOBi €MNOKCHMIHMX CIOJyK. OTpHMaHi

pesyabTaTtu HOBI. [Ty6stikauii 37ificHeHO y KypHasax, o BXOASATb 40 6a3u AaHUX SCOpus.
Pedepar (aHrI)

The structure effect of catalysts (tertiary amines and tetraalkylammonium salts) on the nucleophilic oxirane ring opening by
carboxylic acids at 323-343 K has been established by kinetic, spectral, quantum chemical, correlation methods. The kinetic
characteristics and activation parameters of the reaction in the system "epichlorohydrin - proton donor - catalyst" have been
determined. The structure effect of the halide and carboxylate anions and their salts with alkali metals on the rate of the oxirane
ring opening has been investigated by quantum chemical method. The equilibrium configurations of reactants, transition states
and products of the reaction of epichlorohydrin with halide and carboxylate anions of various structure have been found.
According to the More O'Ferrall - Jencks diagram, it has been shown that the transition states of the reaction pathway have the
dissociative nature. It has been established that the nucleophile's backside attack on ?-atom of substrate is more effective. It has
been determined that the increase in steric hindrances (TSEI) decreases the rate of oxirane acidolysis. The structure effect of
the base on the regioselectivity of the epichlorohydrin acidolysis has been established. It has been shown that the increase of
base's nucleophilicity and system's steric hindrances increase the regioselectivity of reaction. The obtained data expand the
experimental and theoretical base for studying the mechanism of nucleophilic oxirane ring opening by proton-donating
reagents in the presence of bases of various structure. The results provide an opportunity to predict the features of the oxirane
ring opening by carboxylic acids of linear and branched structure and the synthesis of new materials based on epoxy
compounds. The obtained results are new and were published in the journals included in the Scopus DB.

Inpexc YIK: 547, 547:544.42 / .43, 544.23;544.25;678



Kopgu Temarnunux pyopuk HTI: 31.21, 31.21.18, 31.25
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): KiHeTnyHi Ta TepMouHaMi4Hi acleKTH allu0JIi3y OKCUPaHIB y IPUCYTHOCTI OCHOB Ta 6€3 KaTasizaTopa,
BCTaHOBJIEHHS HYKJIEO(iNbHOCTI OpraHiYHMX OCHOB Ta X BIUIMB Ha KiHETHKY Ta TEPMOJMHAMIKY PO3KPUTTSI OKCHPAHOBOTO IIUKILY,

BCTaHOBJIEHHS 3aKOHOMIPHOCTEH "HyK/1e0(DiIbHICTh OCHOB-KATaJiTUYHA aKTUBHICTb-BIACTUBOCTI"; CIIEKTPa/IbHE SOCIIIKEHHS

MPOAYKTIB peakuii

Hassa npoaykuii (anr.i): Kinetic and thermodynamic aspects of oxirane acidolysis in the presence of bases and without catalyst,
establishment of nucleophilicity of organic bases and their effect on kinetics and thermodynamics of oxirane ring opening,
establishment of kinetic law of the system "base nucleophilicity - catalytic activity - properties"; spectral studies of reaction
products

OuikyBaHi pe3yJybTaTi: MeTonu, Teopii

T'anyss 3acrocyBaHHs: 85.42 Bumia ocBita. 72.10 JlocimkeHHs i1 eKCliepruMeHTasIbHi PO3pOOKU Y cpepi MPUPOIHUYHX i

TEXHIYHMX HayK

Onuc npogykuii (ykp): B pamMkax HayKoBO-AOCiIHOI po60oTH "EKCriepuMeHTaIbHA Ta TEOPETHUYHA OlliHKa HyKJ1e0(]ibHOCTI
aMiHiB Ta coJiell TeTpaasKiJIaMOHIIO B peaklii PO3KPUTTSA OKCMPAHOBOI'O LMKIY" BIIPOBAIKEHO HOBI JIeK1ii "KineTnyHi Ta
TEPMOJIMHAMIYHI aCTIeKTU a3y OKCUPaHIB B IPUCYTHOCTI OCHOB Ta 6€3 KaTali3aTopa, BCTAHOBJIEHHSI HYK/I€O(DiIbHOCTI
OPraHiYHMX OCHOB Ta iX BIUIMB Ha KiHETHUKY Ta TEPMOAMHAMIKY PO3KPUTTS OKCMPAHOBOTO LIMKJIY, BCTAHOBJIEHHS
3aKOHOMIpHOCTEH "HyKJ1e0(]iNbHICTh OCHOB - KaTaliTUYHA aKTUBHICTb - BJIACTUBOCTI"; CIIEKTpasIbHE AOCIiIKEHHS IPOAYKTIiB
peakuii". JIekuii onucyoTh METOIM NOCiIKEHS PEAKLIMHOI 3aTHOCTI OKCMPAHOBUX CIIOJIYK, iX MOJajblle BUKOPMCTAHHS B
CHHTe3i HOBITHIX MaTepiasis.IlokazaHo, [0 IEePCIEKTUBHI HOBITHI MaTepiasu MaloTh B CBOIN CTPYKTYpi leHOPUMEPHi (parMeHTH.
[TpoaHasnizoBaHO BIIMB HYKJI€OQiJIbHOCTI HA PEriOCENeKTUBHICTh YTBOPEHHSI IPOIYKTIB PO3KPUTTSI €IIOKCUIHOTO LIUKITY J1JIsI

NiIBUILIEHHS SIKOCTI [10JIIMEPHUX MaTepiaiB 3i 3alaHUMU BJIACTUCOCTSIMU.

ConjiasibHO-eKOHOMIYHa cnpsimoBaHicTh HTII: minBuieHHs piBHS MirOTOBKY 37100yBayiB BUIIOI OCBIiTH
Cragis 3aBepmenocti HTII: 3BitT no HIAJKP, Kypc neKuii

Bruposagskenns HTII: BnposagkeHo

Crpoxku BrnpoBagykeHHs: 09.201906.2020

Bupo6nuk npoaykuii: JlJonHY imeni Bacums Cryca

Cno>kuBayi mpoAyKuii: cTyneHTy GakybpTeTy Ximii, 6iosorii i 6ioTexHosoriit [lonHY imeni Bacums Cryca
IlepcneKTHUBHI pHHKHU: PUHOK OCBITHIX [TOCJIyT, PUHOK HOBITHIX MaTepiasis

IpaBa iHTeJIEKTYaIbHOI BJIACHOCTI: HajieXxaTb aBTopaM i JonHY imeni Bacus Ctyca cnisbHO

®dopmu Ta ymoBHu nepepavi npogykiii: Hapyanxs nepconay, Crinpai HIJKP
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