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1,3-Dipolar reagents in the synthesis of azoles

Pedepar (YKp.)

JucepTauiiiHa po6oTa NpucBsiieHa po3po6lii HOBUX BapiaHTIB peakuiil 1,3-AUNONSPHOrO UUKJIONPUEIHAHHS, IO€IHAHHIO peaKli
1,3-AUIOJSIPHOrO LMKJIONPUENHAHHS Yy TaHAEMU 3 IHIMUMU XiMiYHUMMU NEPETBOPEHHSMU [J11 OTPUMAHHSI HOBUX a30JliB Ta ix
KOHJI€HCOBaHMX MOXiTHUX 3 KOPUCHUMU BJIACTUBOCTSIMHU, & TAKOXX BUBUEHHIO BJIACTUBOCTEH OTPMMaHUX crioyyk. OCHOBHA yBara y
POOOTI 30cepekeHa Ha ONPaLlOBaHHI HOBUX HANpPSIMiB BUKOPUCTAHHSI OPraHiYHUX a3UiB sIK €(PEeKTUBHUX 1,3-IUIMOJIB y peaKuisx
[3+2]-uuknonpuennanns, cuHTesi 1,2,3-TpuazosniB Ta iXHIX KOHAEHCOBAaHUX TIOXiIHMUX, a TaKOX BUBYEHHI MOBEIiHKU
anbTEPHATUBHUX a3ujam 1,3-IUM0JIIB y TaKUX NIEPETBOPEHHSX. Briepiie gociigkeHo 3-(MeTusacyabpoHin)npon-1-ux ta 2-(npom-
2-uH-1-inokcu)-6H-6en30[c]xpomeH-6-0o0H B CuAAC-peakuii. 3'sicoBaHi oco6smBocTi B3aemopmii nu(mpomn-2-unH-1-im)aminy 3
apwiasylaMyd Ta CHUHTE30BaHO HOBi 6Oic-Tpuasosnn. OpepkaHo paHinle HeomucaHi Kowworatu 1,2,3-Tpuazony i 6H-
6eH30[C]xpoMeH-6-0HY Ta JIOCJiIPKEHO iX MPOTHUPAKOBY aKTUBHICTb. BCTaHOBJIEHO, 110 MPOJYKTH rajloreHapUIOBaHHS aKpUJaTiB
3a peakiielo MeepBeiliHa € 3pyYHMMM peareHTaMy IJIsl CUHTe3y 2-a3ugo-3-apuillpoNaHOBUX KUCIIOT. Buxonmsun 3 2-a3upmo-3-
ApPWINPONAHOBUX KHUCJIOT, pO3po6sieH0 MeTonu orpumanHs 2-(1H-1,2,3-Tpmazosn-1-in)-3-apuanponaHoBUX KUCJIOT Ta iXHIX
MOXigHUX, a TakoX 4,5,6,7-Terparizpo-[1,2,3]rpuaszono[l,5-a]nipasuHiB. 3anpornoHOBaHO HOBUM IMiAXiJ O CHUHTE3y 3aMillleHuX
[1,2,3]rpuasomno[1,5-a]nipa3uHiB NUIIXOM MOENHAHHS YOTHMPUKOMIIOHEHTHOI peakuii Vri Ta HekaTtamitnyHOi nukiizanii X'rocrena,
IO JO3BOJISIE OTPUMYBATH L[iNIbOBI IPOAYKTH 3 BUCOKMMH BUXOAAMU 6€3 3aCTOCYBaHHS KarasizaTopiB. ONMucaHO HOBUH MPUKIIA],
KJIiK-peakuii rifjpa3oHiraJoreHiniB 3 MeTUIEHAKTUBHUMU HiTpuyiamMu. 3’1COBaHO, IO HITPUJIIMIHM € BUCOKOPEAKUiNHO3IaTHUMU
peareHTaMu y B3aeMO[Iii 3 METUJIEHAKTUBHUMU HITPUJIAMU, Ta MOXXYTb OYTU 3aCTOCOBaHi y CUHTE3i SIK aJIbTEPHATUBHI asugam 1,3-
OUIoJ, »nsg i3ocrepHux 3amiH 1,2,3-TprasosibHOro nukiay 1H-mipa3onpHUM, IO PpO3IIMPIOE CUHTETUYHI MOXKJIMBOCTI
PO3po6yIeHNX METO/iB, 30KpeMa [IjIsl CKPMHIHTY Ha 6i0JIoriyHy aKTHUBHICTb ofiepyKaHuX crosyK. OTpUMaHO paHille HeonucaHi 4-
(1,2,4-okcazon-5-in)-5-amino-1H-nipazonm ta 4-(1,2,4-okcazon-5-in)-5-amino-1H-1,2,3-Tpuaszosnu. IlokazaHo, WO B3aemomis 3-
(IH-nipon-2-in) /(1H-inmon-3-11)-3-0KCONPONAHOHITPUIIB 3 HiTpuliMiHaMu BifnOyBaeTbCsl PEriOCENEKTUBHO 3 YTBOPEHHSIM 5-
amiHomipa3oJsiB. Po3po6seHO [OMiHO-peaklilo, B sKill 2-amiHOTiopeH-3-Kapbokcunmaty un 2-(2-(1-X7I0po-2-eToKCu-2-
OKcoeTusieH)rinpasuHin)tiopeH-3-kapooKCuaaT  B3aeEMOilOTh 3  2-(3-apuin-1,2,4-okcagiazon-5-im)aleToHiTpuiamu 3

yTBOpeHH:M TieHo[3,2-¢e][1,2,3]Tpuazono[l,5-aJnipuminuH-5(4H)-oHiB Ta nipazono[l,5-a]rieno[3,2-e]nipumiann-5(4H)-oHiB.
Pedepar (aHr1.)

This dissertation is focused on the development of new variants of 1,3-dipolar cycloaddition reactions. It also explores a
combination of 1,3-dipolar cycloaddition in tandem with other chemical transformations in order to obtain new azoles and their
condensed derivatives with useful properties, and study of the properties of the obtained compounds. The main focus of the
work is on the development of new directions for the use of organic azides as effective 1,3-dipoles in [3+2]cycloaddition
reactions, synthesis of 1,2,3-triazoles and their condensed derivatives, as well as studying the behaviour of alternative azides 1,3-
dipoles in such transformations. 3-(Methylsulfonyl)prop-1-yne and 2-(prop-2-yn-1-yloxy)-6H-benzo[c]chromen-6-one were
investigated for the first time in the CuAAC reaction. The peculiarities of the interaction of di(prop-2-yn-1-yl)amine with aryl
azides have been elucidated and new bis-triazoles were synthesized. Previously undescribed conjugates of 1,2,3-triazole and 6H-
benzo[c]chromen-6-one were obtained and their anticancer activity was investigated. The haloarylation products of acrylates
by the Meerwein reaction, which were obtained from commercially available starting compounds, are convenient reagents for
the synthesis of 2-azido-3-arylpropanoic acids. Methods for the preparation of 2-(1H-1,2,3-triazol-1-yl)-3-arylpropanoic acids
and their derivatives as well as 4,5,6,7-tetrahydro-[1,2,3]triazolo[1,5-a]pyrazines were developed on the basis of 2-azido-3-
arylpropanoic acids. A new approach to the synthesis of substituted [1,2,3]triazolo[1,5-a]pyrazines by combining a four-
component Ugi reaction and non-catalytic Huisgen cyclization was proposed, which allows to obtain high-yield target products
without the use of catalysts. A new example of the click reaction of hydrazonyl halides with active methylene nitriles is
described. It was found that nitrileimines are highly reactive reagents in the interaction with active methylene nitriles, and can
be used in the synthesis as alternatives to 1,3-dipole azides, for isostere substitutions of 1,2,3-triazole ring by 1H-pyrazole, which
expands the synthetic capabilities of the developed methods, in particular, for screening for the biological activity of the
obtained compounds. The 4-(1,2,4-oxazol-5-yl)-5-amino-1H-pyrazoles and 4-(1,2,4-oxazol-5-yl)-5-amino-1H-1,2,3-triazoles,
which were not described previously, were obtained. It is shown that the interaction of 3-(1H-pyrrol-2-yl)/(1H-indol-3-yl)-3-
oxopropanonitrile with nitrileimines occurs regioselectively with the formation of 5-aminopyrazoles. A domino reaction has
been developed in which 2-aminothiophene-3-carboxylates or (2-(1-chloro-2-ethoxy-2-oxoethylidene)hydrazineyl)thiophene-3-
carboxylates react with 2-(3-aryl-1,2,4-oxadiazol-5-yl)acetonitriles with the formation of thieno[3,2-e][1,2,3]triazolo[1,5-
a]pyrimidin-5(4H)-ones and pyrazolo[1,5-a]thieno[3,2-e]pyrimidines.
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