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Pedepar:

1. MeToro nucepTauifiHOi poOOTH € 3'1CyBaHHS JeTajeil MexaHi3aMy KaTaniTudHoi fii N-rinpokcudraniminy B
PaJMKaJbHO-JIAHIIOTOBUX IIPOLIECaX OKMCHEHHS aJIKiIapeHiB, BIVIMBY CTPYKTYPM CyOCTpara Ta iHmux (PakTopiB Ha
eeKTUBHICTb KaTasi3y. JJoCiIKeHo BIJIMB CepefoBuIIA Ha IPOLIEC OKUCHEHHS i BCTAHOBJIEHO, 1[0 OKMCHEHHS
IIPOTiKa€ i3 BUCOKUMU IIBUIKOCTSIMU B alpOTOHHOMY HEUTPaJIbHOMY CepeloBULi (aLleTOHITPpUI) i B cepefoBULLi
KUCJIOT (OLITOBA KUCJIOTA). B 0CHOBHOMY cepenoBull; (MipuayH) ab0 B CepefoBULL alleTOHITPUILY i3 JOMIIIKOIO JIyTY
BiZOyBaeTbCsl BUTPAYaHH KaTajizaropa N-TifpoKcu@TaniMify uepe3 CIOHTaHHUI po3nam, abo Jy>KHUH Tifposis.
MeTonamu ra30BOJIIOMOMETPUYHOTO aHali3y, HOTEHIioOMeTpruYHOro TuTpyBanHs, TIIX 6y0 gocmigkeHo peakiii
OKMCHEHHS aljeHadTeHy i TeTpasiHy MOJIEKYJIIPHUM KMCHEM y IPUCYTHOCTI cucTeMU a3obicizobytiponitpun / N-
rigpokcu@Tanimif, i BCTAHOBJIEHO, IO B IPUCYTHOCTI N-TipOKCUPTaNIMiTy OCHOBHUMU IPOJLYKTaMHU € BifIIOBiIHI
rifponepokcuay, a BUKOpUcTaHHs N-rigpokcudraniMiny, K KaTauaizaTopa, L03BOJIsI€ IPOBOIUTA OKUCHEHHS B

M'skux yMmoBax (1 at, < 100 °C) 3 Bucokumu koHsepcieto (> 50 %) i cenexTusHicTIO (> 90 %) IpU BUCOKIH MBUAKOCTI



B IIOPiBHSIHHI 3 iCHYIOUMMH KaTaJIiTUMHUMU CUCTEMaMU. JIOCIIIIPKEHO CTafilo B3aeMOoil PpTaniMif-N-OKCUIIBHOrO
pajuKana, o yTBOPIOEThCS 3 MosleKyin N-rigpokcudTaniMiny in situ, 3 MoJiekysoio cyocTpara. BctaHoBIeHO, 1o
peaxliiiiHa 34aTHICTb OPraHiYHUX CIIOJIYK BiTHOCHO PTaniMif-N-OKCUJIBHOTrO paiuKaa 3a1eXXuTh K Bif,
TepMOJMHAMIYHOTrO (pakTopa (eneprist gucouiauii 38'a3ky C-H B mosiekysii cybeTparta), Tax i Bifi, eHTpOMiHOTO
(dakTopa (3maTHICTb peakuiliHoi rpyny B MOJIEKYJI cyGCTparTa [0 BilbHOro o6epTaHHs). Konu peakuitHozgaTHui C-
H-3B'130K BXOJUTb KOPCTKO [0 LIMKJIy MOJIEKYJIM, TO BiH BTpayae 06epTajbHUI CTYIIiHb CBOOOAM i HE fae
BiITIOBiTHOTO BHECKY [I0 3arajlbHOi €HTPOIIii akTuBalii. BincyTHiCTh BHYTPIlIHBOrO 06€pPTaHHS [IPU3BOAUTD 1O
3HIDKEHHS €HTPOIIil cy6CTpaTiB, 0 0O0YMOBJIOE iX 6iblly peakliiiHy 34aTHICTb BHACIIOK 30i1bLIeHHS] €HTPOTii
aKTuBallii peakuii.

2. The thesis deals with the study of the mechanism of N-hydroxyphthalimide (NHPI) influence on the oxidation of
alkylarenes for optimization of oxygen-containing material synthesis. In the course of investigation it has been
shown that a high catalytic activity of NHPI is observed in the acid (acetic acid) or neutral (acetonitrile) medium
due to the NHPI as a weak acid behavior. The investigation of the acenaphthene and tetraline oxidation by
molecular oxygen in the presence of NHPI shows that the corresponding hydroperoxide is the main oxidation
product. The NHPI is allowed to oxidize organic substrates in mild conditions (1 atm, <100 °C) with high conversion
(> 50%) and selectivity (> 90%) at high rate. On the basis of the experimental data the kinetic parameters of
acenaphthene oxidation and tetraline oxidation are obtained. The H-atom abstraction from substrate by the
phthalimide-N-oxyl radical (PINO) generated in situ from NHPI is the one of the main step of oxidation
mechanism. To investigate this step the method of PINO generation was developed. The PINO has been generated
in situ from it's hydroxyimide precursor, NHPI, by oxidation with iodobenzenediacetate. On the basis of the
method the rate constants of H abstraction from molecules of substrates with wide range of C-H bond dissociation
energy (cycloalkane, ketones, alkylaromatics, alcohols, phenols) by PINO have been determined. For several
substrates the activation parameters of this step was calculated. It is shown that quantum mechanical tunneling
plays a role in the hydrogen abstraction of the PINO radicals. The reactivity of organic substrates towards PINO
radical depend both the enthalpy factor (C-H bond dissociation energy in substrate) and entropy factor. The latter
is the ability of reactive group in the molecule of substrate to internal rotation: when reactive C-H bond binds
more tightly to molecule cycle, it loses rotational degrees of freedom and doesn't give the corresponding
contribution to the total entropy of activation. Lack of internal rotation leads to a decrease in entropy of
substrates, which makes them more reactive due to increased activation entropy.
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