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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHX PyOpHK: 31.21, 31.21

Tema gucepranii:
1. PeakTuBHicTb N OKCUJIBHUX PaJMKaJliB B peaklisx BifpuBy H aToma Bif MOJeKyJs1 6€H3UIOBUX CIIUPTIB

2. The reactivity of N oxyl radicals in the H atom abstraction reactions from molecules of benzyl alcohols

Pedepar:

1. 3anporoHOBaHO MOIeJb IJ1s1 IPOrHO3YBAaHHS KOHCTaHT IIBUIKOCTI peakiiii mepeHocy atoma [inporeny (HAT) Bin
a-C-H 3B’43KiB nI-3aMillleHuX 6€H3UI0BUX CIMPTIB N-OKCUJIIbHUMU paiukajaaMu pi3Hoi 6yoBuU. [I7s KinbKicHO]
OLIiHKM (PaKTOPiB, 1[0 KOHTPOJIIOIOTh PEAKLiHY 30aTHICTb N-OKCUJIBHUX PaJiMKaliB i 6€H3UJIOBUX CIIUPTIB, OYB
IpoBeJieHNi1 6araToakTOPHMIA PerpeciiHuil aHasli3 3 BAKOPUCTAaHHSIM Pi3HUX KOMOiHallill mapaMeTpiB peakuiiiHoi
3/1aTHOCTI peareHTiB. BiH 6a3yeTbcs Ha ABoBUMipHOMY MacuBi 3 35 peakuiil HAT, KOHCTaHTHU IBUIKOCTI SIKUX
3MiHIOIOTBCS B Me>Kax 4 opsAKiB. Briepiiie 3arrpornoHoBaHoO MoJjlinapaMeTpyuyHe perpeciiiHe piBHSIHHS, sIKe
IIO3BOJISIE 3 BUCOKOIO JOCTOBIPHICTIO IIPOTHO3YBaTH BEJIMYMHY KOHCTAHT WIBUIKOCTI peakLii Ipy BUKOPUCTaHHI
TPbhOX HE3aJIeSKHUX [TapaMeTpiB: eIeKTPOQibHUX O+ KOHCTAHT 3aMiCHUKIB BpayHa-OxaMOTO y MoJIeKyJax
6eH3UJI0BUX CIIUPTIB Ta CiHOBUX 3acesieHocTel 3a MasnsikeHoMm Ha aTomax O i N B N-O ¢parmenTax N OKCUIbHUX
panukasiB. BeIMYuHY CIiHOBUX 3aCEJIEHOCTEN PO3pPax0BaHO KBAHTOBO-XiMiYHO 3 BUKOPHUCTaHHSIM 6a3MCHOTO
Habopy DFT /B3LYP /6-31G(d,p). KoHCTaHTU MBUAKOCTI peakLiil po3naay HiTPOKCUJIbHUX PAJUKaIiB Ta peakuii

HAT napa-3aminieHnx 6€H3WJIOBUX CITUPTIB 3 apui3aMinieHumMu Ppraaimig-N-oKCUIbHUMY PaiuKaIaMu 3



esieKTpoHoakuentopHumu (4-Cl, 4-HOOC) ab0 en1eKTpOHOJOHOPHOPHUM 3aMicHUKOM (4 CH3O0), xiHosiHiMig-N-
OKCUJIBHUM, 6€H30TPia301-N-OKCUJIbHUM pasiKalaMU i PaAUKaJIOM BiOJIypPOBOi KUCJIOTH OYJIM €KCIIePUMEHTAIbHO

BM3HA4eHi 3a Temriepatypu 30 0 B alleTOHITPUIIL.

2. A predictive model for the rate constants of hydrogen atom transfer (HAT) from the a-C-H bond of p-
substituted benzyl alcohols by N-oxyl radicals of different structures is proposed. A multivariate regression
analysis was carried out to quantitatively evaluate the factors that control the reactivity of N-oxyl radicals and
benzyl alcohols using various combinations of the reactivity parameters of the reagents. The regression analysis
was based on a 2D array of 35 HAT reactions, the rate constants of which varied in the range of 4 orders. The
proposed final polyparameter equation approximates with high reliability the experimental rate constants of
reactions when using three independent parameters: Brown-Okamoto o+ constants of substituents in alcohol
molecules and the spin populations on O and N atoms of N-O fragments in N-oxyl radicals, which calculated by
method DFT /B3LYP /6-31G(d,p). The absolute rate constants of HAT reactions from para substituted benzyl
alcohols by a series of aryl-substituted phthalimide-N-oxyl radicals containing either electron-withdrawing
groups (4-Cl, 4-HOOC) or electron-donating group (4-CH30), quinolinimide-N-oxyl, benzotriazole-N-oxyl and
violuric acid radical were experimentally determined at 30 o in acetonitrile.
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