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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 31.15

Tema gucepranii:
1. Cniin-3as1eXHa peakuifHa 30aTHICTh apUJIbHUX KaTiOHIB

2. Spin-dependent reactivity of the aryl cations

Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€Ha JOCiIKEHHIO €JIeKTPOHHOI Oy/10BU Ta NapaMeTpiB peakliiiHoi 31aTHOCTI
ApUJIbHUX KaTiOHIB y KOHTEKCTI ii KiJIbKiCHOTO OIMCaHHS 30KpeMa y Peaklisx 3 Mi-Hykueodinamu,
BHYTPIIIHbOMOJIEKYJIIPHOI UKJIi3alii AesIKuX OpTO-TMOXiIHMX Ta peKoMbiHalii. ¥ poboTi nokasaHo, 1o
€JIeKTPO(iNbHICTh CUHIJIETHUX i0HIB Ar+ € 3HaUHO BUILOI0 Y [IOPiBHSIHHI 3 TPUIJIETHUMU KaTioHamu. Ha ocHOBI
IIOPiBHSIHHS iHAEKCIB €JIeKTPO(iTIbHOCTI peareHTiB Ta MPOAYKTIB, @ TAKOXK €HTaJIbIIii peakLiil [UKIIi3alii fesKux
OPTO-3aMillleHUX KaTiOHIB Ar+ y CUHIJIETHOMY CTaHi PO3KPUTO TEPMOXIMIYHMI 3MICT IPMHLIMUITY MAKCHMMAaJIbHOI
SKOPCTKOCTI Ta MiHiMasIbHOI e1eKTPOQiIbHOCTI, 1[0 BU3HAYAIOTh HANO1IbII €HepreTUYHO BUTITHNN HAIIPSIMOK
peakuii. Ocob6suBy yBary y po6oTi 6ys10 IpUAiJIeHO MexaHi3My peakliiil apuIbHUX KaTioOHiB 3 Mi-HyKieodinamu i
3HANZEHO, 1110 €HEePris CUHIJIET-TPUIJIETHOTO PO3ILENJIEHHSI OCTaHHIX KOpeJloe i3 6ap’epom akTuBallii. IcHyBaHHS
IaHOi KopeJisLii cTae 3po3yMmininm pu 06'eIHAHHI piBHSIHHA Maiipa-IlaTia Ta OCHOBHOTO piBHSIHHS Teopii
nepexiznHoro crany. Lleit ¢pakT po3kprBae 6araTokoHdirypauiiHy npupoay rnepexigHoro crany peakuiit AE mi-



HyKJIeodiniB. Y po60Ti IOKa3aHo, 0 IIPU B3a€MOJIii 3 IapaMarHiTHMMU KaTajli3aTopamu, 30KpemMa aTOMOM
Kynpymy, eHeprisi CUHIJIET-TPUILJIETHOTO PO3ILEIJIEHHS eTHJIeHy 3MeHIyeTbest 1o 0.47 eB. Lle MOKIuBO 3a
PaxyHOK MeXaHi3My OOMiHHOIO 3MilllyBaHHs B pamKax Mmogeri Jlproapa-Yara-JlyHkaHCOHA Ha BifICTaHsX, 1O HE
NEePEBUILYIOTh 3 aHTCTPEMU MiXK YaCTMHKaMHU, 1[0 B3aeMO[il0Tb. OcobMBa yBara 6ysa npupiiieHa CTPyKTypi,
CIIEKTpaM Ta iHJeKCaM peaKLiliHOi 30aTHOCTI JUKATIOHIB, 1[0 YTBOPIOIOTHCS IIPY peKOMOiHallil TPUIJIETHUX KaTiOHIB
Ar+. PO3KpUTO BIJIUB aHiOHIB Ha iX YP-crekTpy, 3aIIpOIIOHOBAHO LISIXY TOJaJIbIINX XiIMIYHUX [I€PETBOPEHD
IVIKaTiOHIB y HEMTPaJIbHUX Ta CJIA0KOIY>KHUX PO3YMHAX, @ TAKOXK 3HANUJIEHO psif MOTeHLiMHUX JeCKPUITOpiB
«CTPYKTypa-aKTUBHICTb» KaHLIEPOT€HHOI Aii 6eH3nIuHY.

2. The thesis is devoted to study of the electronic structure and reactivity parameters for the aryl cations in
context of its quantification, especially in the reactions with pi-nucleophiles, in the intramolecular cyclization of
some ortho-substituted derivatives, and the recombination reaction. It is shown in the thesis, that the
electrophilicity of the singlet Ar+ ions is much higher compared to the triplet ones. Based on the comparison of the
electrophilicity indexes of the reagents and products as well as the cyclization reaction enthalpies of the singlet
ortho-substituted Ar+ cations, the thermochemical sense of both the ‘maximum hardness’ and ‘minimum
electrophilicity’ principles, which specify the most favorable reaction path was determined. The particular
attention was paid to the mechanism of the reaction of the Ar+ cations with pi-nucleophiles. It has been found that
the singlet-triplet splitting of the Ar+ cations correlates with the activation barrier height. The existence of such
correlation is clear when combine the Mayr-Patz equation and the transition state theory equation. This fact
reveals a multi-configuration nature of the transition state of the AE ractions with pi-nucleophiles. It has been
shown in the thesis, that the ethylene interaction with a paramagnetic catalyst, in particular with the copper atom,
leads to a decrease in the singlet-triplet splitting energy down to 0.47 eV. It becomes possible due to the exchange
mixing mechanism in terms of the Dewar-Chatt-Duncanson model at the distances between the interacting
species being not higher than 3 angstrom. Special attention has been paid to the structure, spectra and reactivity
parameters of the dications formed upon recombination of the triplet Ar+ cations. The influence of the anions on
the UV-spectra of the dications as well as the degradation paths of the dications in neutral and weak alkaline
media has been determined. Also, a number of potential «structure-activity» descriptors of carcinogenic activity of
benzidine have been found.
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