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Pedepar/anoTamis:

1. Inceprartist npucBsYeHa po3poodLi METOIiB CUHTE3Y NOJIi(PYHKIiOHANIBHUX F€TEPOLMKIIIUHAX CUCTEM IIJISIXOM
[3.3]- Ta [5.5]-curmaTporHux rneperpynyBanb NpoayKTiB peakuii llITpekepa, 0-aMiHOHITPUIIIB, 110 MICTATh ApUJIbHI i
reTapujbHi 3aMiCHUKH, Ta NOXiTHUX N-OKCULiB a3a-apeHiB, a TAKOX JOCJiJI’)KEHHIO iX BJIACTUBOCTEN i IepeTBOPEHb.
[Nepumit po3ain nucepTauiiiHoi pob0TH y3arajbHIOE JiTepaTypHi AaHi CTOCOBHO BKJIMBOCTI HECKJIATHUX
NOJIi(PYHKIIOHAJIbHUX € TEePOLUKIIYHUX MOJIEKYJI, IKi MiCTATbh OPTOrOHAJIbHI (PYHKLIOHAJIBHI IPYIH, OJ1s1
BHMKOPHCTAHHS B XiMil IPUPOHIX CHIOJYK, Opra”iyHii, MennyHil Ta 6ioopraHivHii ximii, a TakoX y ximii
dyHKUioHaNMBbHUX MaTepiani. OcobrBa yBara NpUinseThCsl CUTMAaTPOIIHUM TIPErpyIlyBaHHSIM, perio- i
CTEPEOCEJIEKTUBHICTB SIKUX € BilOMUM (PaKTOM, i BXXe ITOHA]J] CTO POKiB Haflae e(pEeKTUBHUI iHCTPYMEHT [J1s1 CUHTE3Y
Ba)XKOJOCTYITHUX IeTePOLMKIIIYHUX MOMTi(PYHKIIOHATBHUX MOJIEKYJL. JIpyruii po3ais NprucBIYeHO ONTUMI3aLlii sK

0araTOKOMIIOHEHTHOT'O CUHTE3y BUXiTHUX 0-aMiHOTPUJIiB, Ofep>KaHUX 3 MOXifHUX 2-PopminTtiodpeHis, pypaHis,



Tia30J1iB Ta Pi3HOMaHITHO 3aMillleHNX aHiJiHIB, TaK i BUBYEHHIO Ta I€TaJIbHOMY JOCJiJIKEHHIO HOBOTO [5.5]-
CHUIMaTPOIIHOTO IIeperpyIyBaHHs OfeP>KaHUX O-aMiHOHITPUIIiB. 17151 BUSBJIEHHS MOXKJIMBOCTEN peakiii 6yio
CHHTE30BaHO LIMPOKE KOJIO BUXiAHUX CyOCTpaTiB — NOXiAHUX QypaHiB, TIOQEeHiB Ta pi3HOMaHITHO 3aMillleHUX
aHIJIiHIB — Ta [1I0KAa3aHO, 10 MaiKe BCi MOXiJHI 4EMOHCTPYIOTh XOPOlli pe3ysbTaTu. Lle gae migcraBu CTBEpIKyBaTH,
10 BiIKpUTe [5.5]-cUrmMaTpOIHe NeperpynyBaHHs MOXKHA BBaXKaTH HOBUM i €(pEKTUBHUM METOJOM Ofl€pKaHHS
IO/ YHKIIOHAJIbHO 3aMillleHuX apuitiodeHiB Ta apuidypaHiB 3 KOMEPLIMHO JOCTYITHUX reTePOLMKIIIYHUX
aZbIETiAIB y M'IKMX YMOBAX Ta 3 XOPOLIMMU BUXOJAMU JIUILE B AEKiJIbKA CTafil. Y TpeTbOMY PO31iji Juceprarii
OIMCAHO 6araTOKOMITIOHEHTHUY CUHTE3 0-aMiHOHITPMIIB 3a MOAM(IKOBaHOIO peakuielo LlITpekepa 3 MOXigHUX 3-
dopmindypaHiB Ta pisHOMaHITHO 3aMillleHMX aHIJiHIB — B yCiX BUIMaKax ojepykaHi 6askaHi cyoCTpaTy 3 XOPOLIUMU
BUXOJaMHU. I3 3aCTOCYBaHHSIM CUHTE€30BaHUX O-aMiHOTPUJIIB BiIKPUTO i JeTasbHO NOCiiKeHo HoBe [3.3]-
CHATMaTPOIIHE NePErpyIyBaHHS, IKe TaKOX Iepedirae y cepenosulli opTodpoc@opHOi KMCIIOTU 32 KiIMHATHOI
TeMIepaTypu 6e3 crenu@ivHOro Karasisy 3 BUCOKUM CTYIIEHEM CEJIEKTUBHOCTU i BUTPUBAJIOCTI (PYHKIIOHAIbHUX
rpy1. Iis nifnTBeprKeHHs. MeXaHi3MiB BUHANIEHUX Y IPYTOMY Ta TPETbOMY PO3[ijiaX IleperpynyBaHb 6yu
[IPOBENIEHI PI3HOMAaHITHI KPOC-EKCIIEPUMEHTHU — Y BCiX BUNAAKAX HAMU OfEP>KaHi JIMILIE IPOLYKTH
BHYTPIIIHbOMOJIEKYJIIPHOTO NIEPErPYNyBaHHS, 10 MEPEKOHINBO CBiTYUTD PO iXHIO EPULIKIIIYHY IPUPOAY i came
TOMY 1ii Tpoliecu MOXXHA BBa)KaT HOBUMH TUIIaMU [5.5]- i [3.3]-curmaTponHux neperpynyBaHb. YeTBepTUil po3zin
OIIMCY€e ONTUMI3allil0 CUHTE3Y paHillle He ONMCAHUX, ajle HeOOXiTHUX 1J1s1 TOJAJIbIIMX JOCiIKeHb PEreHTiB, O-
BiHiNTiIpOKCUIaMiHIB, yepe3 ofepKaHHs IpoMikHUX O-BiHiN-N-rigpokcudTaniminis 3 4OCTYIHOI CHPOBUHY,
BHMKOPHCTOBYIOUYM GiblI JereBuii KaTaai3aTop aueTar najajio 3aMicts Tpudiryopanerary najafgiio, Ta
MacumTabyBaHHS MO0 O MyJIbTUTPaMOBUX KijibKocTeil. TakuM YMHOM, PO3p06JIeHO HOBUI e(pEeKTUBHUN METOZ,
CHHTE3Y a30iHJ0JIiHiB, ia30iHA0JIiHIB, a30iH0JIIB Ta [1ia30iHA0JIiB IIJISIXOM peasisalii HOBOro [3.3]-CUurMaTponHoro
neperpynysanHs N-apun-O-BiHinrizpokcunamiHis, ki 6yau oTpuMaHi in situ B3aemogieo O-BiHinrinpokcunaminis
Ta N-oKcuiB a3a-apeHiB. [leperpynyBaHHs BiiOyBaeTbCs 3a KIMHATHOI TeMIiepaTypu 6e3 BUKOPHUCTaHHS
KaTasizaTopiB, y TOMy YMCJIi Ha OCHOBI BayKKUX MeTaliB. Peakiiist nmepebirae 3 BUCOKOIO CEJIEKTUBHICTIO i CYTTEBOIO
BUTPUBAJICTIO PYHKILIOHAJNIBHUX IPYIL Y II'SITOMY PO3/iJli ONMCAaHO METOIUKY CUHTE3iB, 31iICHEHMX ITPY BUKOHAHHI
IycepTaliiiHOI po60TH, YMOBHU i pe3yJIbTaTH CIIEKTPOCKOIIYHMUX BUMiPIOBaHb, BUSHAY€HHS (i3NKO-XiMiYHMX

XapaKTePUCTHUK OJIeP>KaHUX CIIOJYK.

2. The dissertation is devoted to the development of methods for the synthesis of polyfunctional heterocyclic
systems via [3.3]- and [5.5]-sigmatropic rearrangements of Strecker reaction products, namely o-aminonitriles
bearing aryl and hetaryl substituents, as well as aza-arene N-oxide derivatives, and to the investigation of their
properties and subsequent transformations. The first chapter of the dissertation summarizes literature data on the
importance of readily accessible polyfunctional heterocyclic molecules containing orthogonal functional groups
for applications in natural product chemistry, organic, medicinal, and bioorganic chemistry, as well as in the
chemistry of functional materials. Particular attention is paid to sigmatropic rearrangements, whose regio- and
stereoselectivity is well established and which, for more than a century, have provided an efficient tool for the
synthesis of otherwise difficult-to-access polyfunctional heterocyclic molecules. The second chapter is devoted
both to the optimization of the multicomponent synthesis of starting o-aminonitriles obtained from derivatives of
2-formylthiophenes, furans, thiazoles, and variously substituted anilines, and to the detailed study of a new [5.5]-
sigmatropic rearrangement of the resulting n-aminonitriles. To evaluate the scope of the reaction, a broad range of
starting substrates, namely derivatives of furans, thiophenes, and variously substituted anilines, was synthesized,
and almost all derivatives were shown to provide good results. This indicates that the discovered [5.5]-sigmatropic
rearrangement can be regarded as a new and efficient method for obtaining polyfunctionally substituted
arylthiophenes and arylfurans from commercially available heterocyclic aldehydes under mild conditions and in
good yields within only a few steps. The third chapter of the dissertation describes the multicomponent synthesis
of o-aminonitriles via a modified Strecker reaction from 3-formylfuran derivatives and variously substituted
anilines; in all cases, the desired starting substrates were obtained in good yields. Using the synthesized o-
aminonitriles, a new [3.3]-sigmatropic rearrangement was discovered and studied in detail. This reaction also
proceeds in orthophosphoric acid at room temperature without specific catalysis, with a high degree of selectivity



and functional group tolerance. To confirm the mechanisms of the rearrangements discovered in the second and
third chapters, various crossover experiments were performed. In all cases, only products of intramolecular
rearrangement were obtained, which convincingly confirms their pericyclic nature; therefore, these processes may
be regarded as new types of [5.5]-and [3.3]-sigmatropic rearrangements. The fourth chapter describes the
optimization of the synthesis of O-vinylhydroxylamines, a previously unknown class of reagents required for
further investigations, through the preparation of intermediate O-vinyl-N-hydroxyphthalimides from readily
available starting materials. A less expensive catalyst, palladium acetate, was used instead of palladium
trifluoroacetate, and the procedure was scaled up to multigram quantities. Thus, a new efficient method for the
synthesis of azaindolines, diazaindolines, azaindoles, and diazaindoles was developed through the implementation
of a new [3.3]-sigmatropic rearrangement of N-aryl-O-vinylhydroxylamines, which are generated in situ by the
reaction of O-vinylhydroxylamines with aza-arene N-oxides. The rearrangement proceeds at room temperature
without the use of catalysts, including heavy metal-based catalysts. The reaction is characterized by high
selectivity and significant functional group tolerance. The fifth chapter describes the synthetic procedures carried
out during the dissertation research, the measurement conditions and results of spectroscopic studies, and the
determination of physicochemical characteristics.
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