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Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYE€HO CTBOPEHHIO Ta BUBYEHHIO HOBUX Bapiallili 6araTOKOMIIOHEHTHUX PEaKLii
Bimxunesi Ta ['aH4a, KEPyIOYNCh TAKUMU CY4aCHUMU MiIXOJAMHU [I0 iXHBOTO CTBOPEHHS, SIK 3aMiHAa KOMIIOHEHTHU
peakuii Ha ii CMUHTeTUYHUI eKBiBaJIeHT a00 Ha KOMIIOHEHTY iHIIOrO CTPYKTYPHOTO KJjlacy, NepeMUKaHHs HalPSIMKIB
peaxii 3a paxyHOK 3MiHM YMOB p€aKlii Ta BAKOPUCTaHHS MOJYJIbHYUX MTOCJIiJOBHUX IEPETBOPEHb. OCTaHHIN Miaxiz,
CTBOPEHO Ta PO3BUHYTO aBTOPOM Y Liiil po6OTi IIapasiesibHO i3 po60TamMu NPOBiIHUX CBITOBUX IpyIl. BiH nepenbayae
3YMMHKY peaklii Ha CTafii yTBOPEHHS PeaKUifHO30aTHOTO iHTepMeziaTy Ta oAablle BUKOPUCTAHHS 10TO
peaKuUifHOi 3IaTHOCTI [JI IPOBEEHHS [IEPETBOPEHD B IHIIOMY HAIIPSIMKY i3 3aCTOCYBAaHHSAM ONTUMAJIbBHUX JIJIS1

LIbOTO YMOB. BUKOpUCTaHHS B POOOTi NOJi(PYHKLIOHATBHUX BUXiIHUX CIIOJIYK Y TAKUX PEAKLiSIX JO3BOJIAJIO



PO3LIMPUTY MEXi 3aCTOCYBAHHS BiIOMUX 6AraTOKOMIIOHEHTHUX PEAKLill Yepe3 BUKOPUCTAHHS IEBHUX YMOB
peaxtii, B IKMX 3aIy4a€eThCsl 1O B3a€MOii Ta uM iHIma QyHKIioOHaIbHA IPYyIIa, TAKUM YMHOM 3a6e31edyoun
IVIBEPTeHIIiI0 HAlIPSIMKIiB II€peTBOPEHb. JI715 IIOLIYKY, ONTMMI3allii yMOB Ta IPOBEJEHHSs OpraHiYHUX peaklii B po6oTi
IIXPOKO BUKOPHCTOBYBABCS HOBITHIN METOJ, HEKJIACUYHOI aKTUBaLii XiMIYHMX peaKLiil — MIKpOXBUIbOBUIA HArPiB.
3HaiineHo HoBi Bapiauii peakuii bimkunesi, cepes SKMxX 0CO6IMBY yBary NpUAijIEHO BapiaHTy 3 BUKOPUCTAHHSIM 3-
amino-1,2,4-Tpuasoily, B IKOMY 3HalJl€Ha HOBA aJIbTEPHATHBHA HAIIPaBJIEHICTh epeTBOPeHHS. KpiM TOrO,
3aCTOCYBAaHHS HOBOTO KOHIIENITY MOJYJIbHUX I1OCJIiJOBHOCTEH 17151 AMBEPreHlii HalpsIMKiB IepeTBOPEHD Y
BU03MiHEHHSIX peakuii [aHya 03BOJIMIIO 3HAINTU HU3KY HOBUX PEAKLIil, sIKi Gi/bII0I0 MiPOIO IIPOXOASTH 32
IeKijibKa CTagill y 6araToKOMIIOHEHTHOMY OJIHOpeakTopHOMY ¢popmari. [Ipy 11boMy KOHTPOJIb CEJIEKTUBHOCTI
IIPOLIECiB Bi0OyBa€ThCS YepE3 BapiloBaHHS YMOB KOXKHOI CTafii peakliii, a TaKoX 3a PaXyHOK 3aCTOCYBaHHS BUXITHUX
CIIOJIyK Pi3HOI XiMiYHOI Ipupoau. Y pe3ysbTarti JOCIiIKEeHb 3alIPOIIOHOBAHO KOHLEILII0 BUAO3MIHEHHS KIIACUYHUX
6araTOKOMIIOHEHTHUX peakuiil bimxunesui Ta [aHya, 1m0 3HaYHO PO3IIMPIOE MEXi 3aCTOCYBAHHS LIMX IEPETBOPEHD

Yy CUHTE3i reTEPOLUKIIIB.

2. The development of new multicomponent reactions addresses the modern demand for a variety of organic
compounds, particularly in drug discovery. Using three or more components in a single interaction enables the
creation of complex molecules in one step, allowing for structural variation to select compounds with optimal
properties for practical use. This thesis advances the understanding of the new principle of creating
multicomponent reactions through modular sequences of interactions. It also builds on established concepts by
creating new reactions through the sequential replacement of components and discovering new interaction
pathways by altering reaction conditions. Microwave reaction activation was employed to accelerate chemical
interactions, proving to be an effective method for optimizing conditions and conducting chemical reactions. The
dissertation focuses on creating and studying new variations of the Biginelli and Hantzsch multicomponent
reactions., utilizing such modern approaches for creation of them suche as the replacement of a reaction
component with its synthetic equivalent or with a component of a different structural class, switching reaction
pathways by altering reaction conditions, and employing modular sequential transformations. The latter approach,
developed and advanced by the author alongside leading global research groups, involves halting the reaction at
the stage of forming a reactive intermediate and subsequently leveraging its reactivity for transformations in a
different direction under optimal conditions. The use of polyfunctional starting compounds in these reactions has
expanded the scope of known multicomponent reactions by employing specific reaction conditions that engage
particular functional groups, thereby enabling divergence in reaction pathways. To search for the optimal
conditions and conduct organic reactions, the modern method of non-classical activation of chemical reactions -
microwave heating — was extensively used in this work. New variations of the Biginelli reaction have been
discovered, with particular attention given to the variant using 3-amino-1,2,4-triazole, where a new alternative
interaction direction was found. Additionally, the application of the new concept of modular sequences for
divergence in reaction pathways in modifications of the Hantzsch reaction led to the discovery of several new
transformations, which proceed largely through multiple stages in a multicomponent one-pot format. Selectivity
control of the processes is achieved by varying the conditions of each interaction stage, as well as by using starting
compounds of different chemical natures. As a result of the research, a concept for modifying the classic Biginelli
and Hantzsch multicomponent reactions has been proposed, significantly expanding the application scope of these
transformations in the synthesis of heterocycles.
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