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Pedepar:

1. Incepraniiina po60Ta IpUCBIY€Ha BCTAHOBJIEHHIO XIMIYHUX BJIACTUBOCTEH, | Pi3NKO-XiMiYHMX Ta CIIEKTPATIbHUX
XapakTepucTuk N-3amileHux n-XiHOHIMiHIB, 1110 MalOTh aKTMBOBAHMI CTEPUYHO HaNpy>keHul 3805130k C=N (ACH?3)
BHACJIiJOK IPUCYTHOCTI 3aMiCHUKIB B 000X OPTO-TI0JIOXKEHHSX JI0 HbOTO. Taki XiHOHIMIHU BUSIBIISIOTD Psi,
0Cco6JIMBOCTEN 3a paxyHOK npucyTHocTi ACH3 C=N. B peaysnbTari 36inbmenHs BaseHTHOro Kyra C=N-X 1o 130 rpazn
i BUIlle CTepUYHO yTPyLHEHUH 3B'5130K C=N 0[lHOYaCHO CTae akTUBOBaHUM. Peakuii HykyeodisbHOro NpuegHaHHs
[IEPEBAKHO N1epebdiraloTh 3a CXeMOI0 1,2-pueiHaHHs 3 YTBOPEHHSM CIIOJIYK XiHOMiHOI 6ynoBu. HoBusHa poboTtu

TI0JISITA€ Y BiKPUTTI SIBUILIA CTEPUYHOI aKTHBaLlii iMiIHHOTO 3BOSI3KY B N-3aMillleHUX II-XiHOHIMIHIB 3 BOMa



3aMiCHUKaMU B OPTO-TIOJIOXKEHHSIX 10 iMiHHOrO aToMa KapOoHy, HE3BUYHOTO HANPSIMKY I1epebiry peakuii
HYyKJIeoQinbHOrO IpUENHAHHS [0 NT-XiHOHIMIHIB 3 ACH3 C=N, 1m0 nepeBaxxHo Bifi0yBaloThCs 32 cXeMolo 1,2~
IIpPUEHAHHS 3 YTBOPEHHSIM CIIOJIYK XiHOJIiAHOI OyJ0BM Ta BCTAHOBJIEHH] iX OCHOBHUX 3aKOHOMipHOCTel. [Toka3aHo,
110 aKTMBOBAaHUM CTEPUYHO HANPY>XEHUH 3BOI30K C=N NposBisieTbCs B N-3aMillleHUX [I-XiHOHMOHO- i fiiMiHax 3
IBOMA 3aMiCHAKaMU B OPTO-TI0JIOKEHHI /10 iMiHHOro atoma Kap6ony npu BaneHTHOMY KyTy C=N-X Bif 130 mo 145
rpag, 3a NpeuusiiHuMu aTOMHO-MOJIeKyJIsIpHUMHU Mogensimu “Tartu Models”. ITpu BanenTHux Kyrax C=N-X 6inbuie
145-150 rpap XiHOHIMIHU CTaIOTh TEPMOAMHAMIYHO HECTIMKUMU i IX OTPMMaHHS CTa€ HEMOXJIMBUM. BCTaHOBJIEHO,
mo npucytHictb ACH3 C=N BriinBae Ha npouecu Z,E-isomepu3sauii aroma HiTporeny ta Ha OKMCHO-BiZJHOBHi

noreHiaan N-3aMinieHnx Mm-xXiHOHiMiHiB.

2. In this dissertation the chemical properties, as well as the physicochemical and spectral characteristics of N-
substituted p-quinoneimines with substituents in the both ortho-positions towards to the imine carbon atom have
been studied. These quinoneimines have a few features due to the presence of activated sterically strained C=N
bond (ASSB). The increase in the C=N-X valence angle up to 130 degrees and above activates sterically strained
C=N bond. The nucleophilic addition reactions preferably proceed under 1,2-addition scheme with formation of
quinolide structure. The novelty of this work is detection of unusual direction in reactions of N-substituted p-
quinoneimines with two substituents in the ortho-positions towards to the imine carbon atom. Characteristic
features of the activated sterically strained C=N bond in N-substituted p-quinoneimines have been detected, that
makes it possible to predict it. With help of precision atomic-molecular models of “Tartu Models” the activated
sterically strained C=N bond is shown to appear in N-substituted p-quinoneimines with substituents in the both
ortho-positions towards to the imine carbon atom when the C=N-X valence angle is equal 130 degrees and above.
ASSB C=N is observed up to 145 degrees of the C=N-X valence angle. Quinoneimines with higher C=N-X valence
angle are thermodynamically unstable and cannot be obtained. As result of study of halogenation of some N-
substituted p-quinoneimines and quantum-chemical calculations, it is established the orientation of enter of a
halogen atom into quinoid ring in hydrohalogenation of N-substituted p-quinonimines can be determined by the
LUMO density on the Carbone atom in quinoid ring. It has been established there are a several process in the
halogenation of N-arylsulfonyl-1,4-benzoquinimines, namely: the addition of a halogen molecule to C=C bond in
quinoid ring with formation of cyclohexene structures; the dehydrohalogenation of cyclohexene structures with
reduction of the quinonimine structure; the addition of hydrohalogen molecule formed in dehydrohalogenation of
cyclohexene structures; prototropic rearrangement of cyclohexene structures with the reduction of a benzoic
ring. The thermodynamically unstable quinone imines have a valence C=N-X angle of 1450 and more. They are
found to form in bromination of N-substituted 1,4-benzoquinonimines and their reduced forms with the entry of
two large bromine atoms into ortho-positions toward the imine carbon atom. In the halogenation of N-substituted
p-quinonimines the process of dehydrohalogenation are proven to play a significant role. Cyclohexene polyhaloid
(half-quinoid) compounds obtained in the halogenation of N-arylsulfonyl-1,4-benzoquinone imines are
characterized by reduction and dehydrohalogenation reactions, reactions with N-containing heterocycles,
tosylhydrazine, arysulfinic and hydrogen nitrid acid. The regiospecificity of the dehydrohalogenation reaction of
half-quinoid compounds was established. The cyclohexene polyhaloid (half-quinoid) compounds are found to have
the optical activity. The spontaneous separation of the enantiomers is observed and as a result the optical isomers
were obtained. The presence of activated sterically strained C=N bond in N-substituted p-quinone mono- and
diimines has been predicted using precision atomic molecular models of “Tartu Models” by the value of the C=N-X
valence angle. Structural features of N-substituted p-quinone imines with ASSB C=N were determined by the
results of X-ray diffraction analysis, as well as the features of their 1H and 13C NMR spectra. The influence of the
presence of ASSB C=N in N-substituted p-benzoquinone monoimines on the process of Z,E-isomerization has
been established. It is established the interaction of N-substituted p-quinone imines with ASSB C=N with alcohols
occurs according under 1,2-addition scheme with the formation of compounds having quinolide structure. It was
found that ASSB C=N influences on the direction in reactions of N-arylsulfonyl-p-quinone imines with aromatic
amines, hydrazines, nitric acid, dialkylphosphites, phosphinites. Despite steric C=N bonding difficulties,
nucleophilic addition reactions occur predominantly under 1,2-addition or 1,2-addition-elimination scheme. It is



established the presence of ASSB C=N influences on the redox potentials of N-substituted p-quinone imines. The
characteristic features of the behavior of N-arylsulfonyl-p-quinonemono- and diimines in the conditions of mass
spectrometric studies, where there are the processes of mono- and diprotonation of molecular ions, are
determined. Quantum-chemical calculations have determined the general regularities in the appearance of ASSB
C=N in N-substituted p-quinone imines.
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