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Pedepar:

1. Incepralist NpUCBsAYEHA 3'ICYBaHHIO 3aKOHOMIpHOCTEN Nepebiry peaxuiii N-ajKeHiTbHUX(AJIKiHIIbHUX) TIOXITHUX
4(5)-PyHK1ioHaNMI30BaHUX M1iPa30JIiB 3 Pi3HUMU €JIeKTPOPINIbLHUMHU PeareHTaMu, po3poobLli NpernapaTuBHUX METOZIB
CHHTE3Y raJIOr€HO- Ta TeJIyPOBMiCHUX I€TEPOLMKIIIB HA OCHOBI Iipa3oJly, OLiHIi IEPCIIEKTUBY 3aCTOCYBAaHHS
OTPUMAaHUX CIIOJYK. [I7151 BUBHAUEHHS! HANIPSIMKY €JIeKTPOQiNbHOI reTepoLKizalii 6y nposeeHi penepHi
IOOCJIiIKEHHS, 10 BKJIIOYAJIM raJIOT€HYBAHHS Ta TEJIyPOrajJoreHyBaHHs anipaTnyHuxX N-ajiIbHUX Ta IPONapTriIbHUX
amifiB, Tioamizis i amifguHiB. BusHaueHo, 10 He3aJIeXXHO Bif BULy e1eKTpodiNbHOro peareHTy, Taxi
aJIKiTHEHAaCHY€eHi CIIOJYKY He 3[1aTHI IUKJIi3yBaTuCs 6€3 y4acTi J04aTKOBUX JOIIHIOBUX CIIOJIYK,  YTBOPIOIOTb
IIPOJYKTU NpUENHAHHS, IPOTOHOBAHI COJIi Y MOJIEKYJISIPHI KOMILIeKCH. CTPYKTYPHi (pakTopH, SIKi HasIBHI y 4-
(yHKIiOHaNi30BaHUX (KUCJIOT, €CTepiB, anbleriniB) N-ankeHinbHUX(aIKiHIIBHUX) Nipa301iB, CIPUSIOTh

IIPOXOJIKEHHIO eJIeKTPOo(dibHOI reTepoyMKIIizaLiii Mg fi€to raJloreHis 4y TejlyprajoreHinis. BctaHoBeHO, O Aist



€KBIMOJISIDHUX KiJIbKOCTe H0[ly 4 6pOMy Ha TepMiHasbHi N-a/KeHinbHi(a/lKiHinbHI)nipa3on-4-Kap60OHOBI KUCIOTU
YU ecTepy IIPUBOIUTD [0 ITPOXOIKEHHS 010~ Y1 6POMO-iHAYKOBaHOI reTepoLUKIIi3aliii 3 yTBOPEHHSIM CoJlei
raJloreHoMeTuifieHnipasosio[1,2-a]nipuasuHiio, siki KpUCTai3YIOTbCS Y BUTIISALI IEHTAaHOAUAIB, TPUAOIUTIB,
O6pomiziB, Tpu6poMiZiB. EKCIEPMMEHTHU [0 TOMOSIAEPHUX KOPEJIALISIX Ta PEHTT€HOCTPYKTYPHUM aHajli3 JOBOISTD
CTEPEOCEJIEKTUBHICTb IPOLECY, BHACIIIOK YOTO YTBOPIOEThCS OJMH i3o0Mep E-koHirypauii. BBegeHHs B peaxiiiio

I BOKPATHOI KiJIbKOCTi €J1eKTPOQisIbHOrO peareHTy He BIIMBAa€ Ha CTPYKTYPY Ta CKJIaJ, OTPUMaHUX COJiell, aje
36iblIye ix BUxonu. BU3Ha4YeHi eKcliepyuMeHTasIbHi pe3yJIbTaTy [1ajly 3MOT'Y 3alIPOIIOHYBATU MEXaHIi3M peakiii
rajioreHyBaHHsl. HaMy BUKOPUCTAHO SIK rajIoreHylovi areHTy ribpuiHi rajorenu (6pomif, Ta XJ10puj, Hoay) B peakuii
3 N-aJIKiJTHEeHaCU4YE€HMMMU MOXiIHUMU Iipa30J1y i BCTAHOBJIEHO, 1O PE3YJIbTATOM € IIPOXOIKEHHS M0I0-iHIyKOBAHOI
reTepoLyKIIi3alii 3a 3anporoHOBaHUM MexaHizMoM. OCOOJIMBICTIO € 3HaIeHUH 33 pe3yJIbTaTaMU €J1eMEHTHOTO
aHaJli3y CKJIa[l YTBOPEHMX COJIEY 3 Pi3HMMU aHiOHaMU. TaKoX CJIifl BigMiTUTY, 1O B peaKlii rajoreHyBaHHs 6yJI0
BHMKOPHCTAHO SIK iHAMBinyanbHUE 6POMIT] 1Oy B OLITOBIN KMCJIOTI, Tak i OTpUMaHui in situ. B 060x Bumangkax rnpu
Hono-iHyKOBaHil HuKJisaLii BuaineHo Hopogubpominy 4-¢gyHkIioHanizoBaHuxX ogomMeTuigeHnipazomno[1,2-
a|nipupasuHiB. 3aMiHa ecTepHOI YM KapOOKCUJIBHOI I'PYI B [TOJIOKEHHI 4 N-IIEeHTHHINNIPa30sy Ha ajlbIeriny Ipymny
He BIIJIMBA€ HA PETiO- i CTEPEOCEIEKTUBHICTb FeTEPOLMKIII3aLil if] Ii€l0 MOJIEKYJIIPHUX YU riOPUIHUX TajIOTEHiB.
Pi3Hu1g BU3HAYa€ThCA CKIAAOM YTBOPEHUX cosieil. CTilIKiCTh YTBOPEHOTO KaTiOHY a3aaHesIbOBAHOTO Mipa3oy
niATBEpKEHA 3a OIIOMOTOI0 peakliil HoHHoro ooMminy. I[1pu aii HaTpiil nepxyiopaTy Ha rajoreHinu nipasosno[l,2-
a|nipupaasuHio e(pEeKTUBHO YTBOPIOIOTHCS BifITIOBIIHI IEPXJIOPATU. 3aMiHa [10J10>KeHHs! QYHKIIOHAIBHOI IPYIH Y
nipasoJii 3 MoJI0KeHHs 4 Ha N0J10KeHHs 3(5) NP asKillyBaHHI Nepen6adyBaHO IIPU3BEJIO 4O YTBOPEHHS CyMillli €ThJI
N-nenTuninnipazosnkap6okcunaTis. ['asoreHyBaHHs Takoi CyMillli BUSIBUJIO, 1110 FajIOr€HOreTepOoLUKIIi3aliii
Mif0aeThCs TiIbKY OJIUH i3 i30MepiB — eTus1 N-NeHTHHINipa3oa-5-KapOboKCUaT, o JOBeeHO eKCIIEPUMEHTOM I10
rOMO- Ta -TeTepOsIIePHUM KOpeJsLisax. XpoMarorpadidyHe po3ziIeHHs CyMillli i HACTyIIHe rajJlor€HyBaHHS i30MePiB
e ninreepauiio. Etuin N-nieHTHHINIipa3on-5-kapboKcuaT Ipu il MOJIEKYJISIPHUX Ta riOpUIHUX rajoreHiB
YTBOPIOBAaB rajloreHiiyi rajJloreHoMeTulifieHnipasoo[l,2-ajnipugasusito. HaTomicTs, etun N-nieHTHHiINipa3on-3-
KapOOKCHUJIaT B aHAJIOTIYHUX YMOBAX YTBOPIOBAB CyMilll TPOAYKTY IPUEHAHHS Ta BUXiIHUI €CTep, 110, iIMOBIpHO,
IIOSICHIOETHCS! BIVIMBOM KapOOKCHUJIBHOI IPYNY B MIOJIOKEHHI 3 Ha HyKJeodinpHicTs N2 mipaszoiy.
TenyporanorenyBaHHS N-aJIKiHilipa3oJiB IPU3BEJIO 10 HEOYiKYBaHOTO pe3ybTaTy. Tax, [is Teayp JioKCuny B
HAJJIMIIKY IajJlor€HOBOJHEBOI KUCJIOTU Ha N-TIeHTUHiNNipa3oi-4-KapOOHOBY KACJIOTY 3a KIMHAaTHOI TeMIIEpaTypu
YTBOPIOE IIPOAYKT CTEPEOCEJIEKTUBHOI T€IyPO-1HAYKOBAaHOI LMKIIi3aLil y BUTJIAAl UBITEP-MOHY 3 Y4OTUPUBAJIEHTHUM
II'SITUKOOPJAMHOBAHUM TEJIyPOM, 110 JOBEJIEHO PEHTT€HOCTPYKTYPHUM JOCJiIPKeHHIM. Lle nepmnii npukiaz,
YTBOPEHHSI TEJIyPOBMiCHOTO 1BiTEP-HIOHY METO/IOM €JIeKTPO(PiNbHOI IMKIIi3alii Ta 3alIpONIOHOBAHO HOTO MEXaHi3M.
3MiHa criocoby reHepatii TeaypreTpabpominy 3 in situ Ha iHAMBITyaNbHMAN TAaKOX HE BIJIMHYB HA CKJIAJ i OyIOBY
KiHI[€BOTO MTPOJYKTY TeJIypO-iHIyKOBaHOI reTepoLuKiizanii N-neHTuHinnipazon-4-kapooHOBOI KUCJIOTU.

2. The dissertation is devoted to elucidating the regularities of the reactions of N-alkenyl(alkynyl) derivatives of
4(5)-functionalized pyrazoles with various electrophilic reagents, developing preparative methods for the synthesis
of halogen- and tellurium-containing heterocycles based on pyrazole, and estimation of the prospects for the
application of the obtained compounds. To determine the direction of electrophilic heterocyclization, benchmark
studies were carried out, which included halogenation and tellurohalogenation of aliphatic N-allyl and propargyl
amides, thioamides, and amidines. It was determined that, regardless of the type of electrophilic reagent, such
alkyl unsaturated compounds are not able to cyclize without the participation of additional doping compounds,
but form addition products, protonated salts or molecular complexes. Structural factors, which present in 4-
functionalized (acids, esters, aldehydes) N-alkenyl(alkynyl) pyrazoles, contribute to the electrophilic
heterocyclization under the action of halogens or tellurium halides. It was established that the action of equimolar
amounts of iodine or bromine on terminal N-alkenyl(alkynyl)pyrazole-4-carboxylic acids or esters leads to the
passage of iodine- or bromine-induced heterocyclization with the formation of halomethylidenepyrazolo[1,2-
a]pyridazinium salts, which crystallize in the form of pentaiodides, triiodides, bromides, tribromides. Homonuclear
correlation experiments and X-ray structural analysis prove the stereoselectivity of the process, resulting in the
formation of one isomer of the E-configuration. The introduction of a double amount of electrophilic reagent into



the reaction does not affect the structure and composition of the obtained salts, but increases their yields. The
determined experimental results made it possible to propose a mechanism for the halogenation reaction. We used
hybrid halogens (iodine bromide and chloride) as halogenating agents in the reaction with N-alkyl unsaturated
pyrazole derivatives and found that the result is iodine-induced heterocyclization according to the proposed
mechanism. A feature is the composition of the formed salts with different anions found by the results of elemental
analysis. It should also be noted that both individual iodine bromide in acetic acid and that obtained in situ were
used in the halogenation reaction. In both cases, iodine-induced cyclization isolated iododibromides of 4-
functionalized iodomethylidenepyrazolo[1,2-a]pyridazines. The replacement of the ester or carboxyl groups in
position 4 of N-pentynylpyrazole with an aldehyde group does not affect the regio- and stereoselectivity of
heterocyclization under the action of molecular or hybrid halogens. The difference is determined by the
composition of the formed salts. The stability of the formed cation of azaannelated pyrazole has been confirmed by
ion exchange reactions. When sodium perchlorate acts on pyrazolo[1,2-a]pyridazinium halides, the corresponding
perchlorates are effectively formed. The replacement of the position of the functional group in pyrazole from
position 4 to position 3(5) during alkylation predictably led to the formation of a mixture of alkylation products.
Halogenation of such a mixture revealed that only one of the isomers, ethyl N-pentynylpyrazole-5-carboxylate,
undergoes haloheterocyclization, which was proven by an experiment on homo- and heteronuclear correlations.
Chromatographic separation of the mixture and subsequent halogenation of the isomers confirmed this. Ethyl N-
pentynylpyrazole-5-carboxylate under the action of molecular and hybrid halogens formed
halomethylidenepyrazolo[1,2-a]pyridazinium halides. In contrast, ethyl N-pentynylpyrazole-3-carboxylate under
similar conditions formed a mixture of the addition product and the initual ester, which is probably explained by
the influence of the carboxyl group in position 3 on the nucleophilicity of N2 of pyrazole. Tellurohalogenation of
N-alkynylpyrazoles led to an unexpected result. Thus, the action of tellurium dioxide in excess of hydrohalic acid
on N-pentynylpyrazole-4- carboxylic acid at room temperature forms a product of stereoselective tellurium-
induced cyclization in the form of a zwitterion with tetravalent five-coordinated tellurium, as proven by X-ray
structural studies. This is the first example of the formation of a tellurium-containing zwitterion by electrophilic
cyclization and its mechanism is proposed. Changing the method of generation of tellurium tetrabromide from in
situ to individual also did not affect the composition and structure of the final product of tellurium-induced
heterocyclization of N-pentynylpyrazole-4-carboxylic acid.
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dopma BracHOCTI: JlepxaBHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akr04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCifiaHHi
BinmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 pEeECTpallil0 HAyKOBOi

OisIJIbHOCTI

CnuBka Muxaino BacuiroBuy

CnuBka Muxaino BacuibroBuy

Cabos BikTopist IBaniBHa

Opuenko TersiHa AHaTOJIIiBHA

Opuenko Tetsana AHaTosiiBHA



