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Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA BUBUEHHIO O-aJIKOKCUBiHIM O-KeToecTepiB (rimiokcuiaris) sk CCC Gic-
esleKTpo@iniB y peakuisix KoHAeHcalii i3 Ki1acuYHUMU 6iHyKIIeodinamy, 30KpeMa, 3aMillleHUMU
aminorerepouukaamu K HecumeTpuyHUMU NCN Ta NCC KOMIIOHEHTaMH, a TaKOX i3 amiiMHaMu Ta ryaHiIlMHaMU
gk cumetpuyHuMu NCN 6inykneodinamu. JJOCiIKeHO NepeTBOPEHHS HAUNPOCTIINX O-aJIKOKCUBIHII-0-
KETOECTEPiB: aL[MKJIIYHNX eTU/I-4-€TOKCH-2-0KCOOYT-3-€HOaTy Ta oro o- abo 0-MeTUJIbOBAHMX aHAJIOTIB, a TAKOX
LMKJIYHUX eTU-2-(4,5-purinpodypan-3-in)-2-okcoaueTtary Ta eTui-2-(3,4-gurinpo-2H-nipan-5-im)-2-
okcoaretary. Po3po6seHo onTuMi30BaHi METOIM CUHTE3Y MipUMiINH-4-KapOOKCUIIATIB IIISIXOM KOHAEHC ALl O-
aJIKOBiHIJI O-KETOECTEPIB 3 aMifMHaMu, S-METUIITIYPOHIEBOIO CIUIIO Ta IryaHigyuHamu. [IpoBeneHi nepeTBOpeHHs

dyHKILIOHATBHUX TPYI NipUMiMH-4-KapOOKCUIIATIB 171 CUHTE3y KapOOHOBUX KUCJIOT, CIIUPTIB, aJIbJerifiB,



XJIOpUJiB Ta IEPBUHHUX aMiHiB. PO3p06sieHO perioceseKTUBHUI METO, CUHTe3Y Mipa3oJio[1,5-a]nipumianHis Ta
[1,2,4]rpuazomno[l,5-a]nipuMinrHiB B3aEMOMI€I0 AUKIIYHUX i UKTIYHUX O-aJIKOKCUBIHIM IJ1iOKCUIATIB i3 N-
He3aMillleHMMU S5-aMiHonipa3osiamu Ta TpuasosaaMu. BcTaHoBeHO, 1110 KOHAEH callii ITSITUYJIEHHOTO €HOHY €
METOJIOM CHMHTE€3Yy TPULMKJIYHMX KOHIEHCOBAHUX MiPUMIJMHIB i3 0-JIAKTOHOBUM (PParMeHTOM, a IeCTUYJIEHHAN
eHOH pearye i3 NCN 6inykneodinamu i3 yTBOpeHHSIM GILIMKIIYHUX MiPUMIIMHINNPONiNOBUX cIUPTiB. PO3po6eHo
niaxin no nodynoBU KOHAEHCOBAHUX MIPUAMH O- Ta 0-KapOOKCUIIaTiB B3aeMoieo i3 rerepouuxitiyHumu NCC
6iHykneodinamu. [lokasaHo, 10 peakliii eHOHIB, y SIKUX Bi[ICYTHiil 3aMiCHUK Y O-TIOJIO>KE€HHI, IPUBOISTD 1O
BiATIOBiHNX O-i30MepiB, a00 € HEPETiOCENEKTUBHMMY 33 HEONTUMi30BaHMX YMOB. [10Ka3aHO, 110 BUKOPUCTaHHS
€HOHY i3 0-3aMiCHUKOM € CeJIEeKTUBHUM METOJIOM CHHTE3Y PerioisoMepHUX MipuANH 0-KapOOKCUIATIB.
[TpoaHasnizoBaHO 3aKOHOMIPHOCTI reTepOLMKIIi3allill i3 eHOHaMU 3aJIeXKHO Bifj, HYKJ1€0()iJIbHOCTI Ta CTEPUYHOTO
otoyeHHd C- i N-ieHntpiB NCN 6inykneodinis. [IpoBefeHo reTeponykIizanii HMKJIIYHUX €HOHIB Ta
retepouukiyHUX NCC 6iHyk1eo(iniB, 0 NpOTiKaau perioceseKTUBHO 3 M'SITUYIEHHUM LIUKJIiYHUM €HOHOM i3
YTBOPEHHSIM KOH,EHCOBaHUX O-IiPUANHKAPOOKCUIIATIB, 1110 3a3HABAJIM JIaKTOHI3allii y BiANoBifgHi 0-71aKTOHM.

HaTOMiCTb, INEPETBOPEHHS ECTUYJIEHHOI'O €HOHY ITPHUBOAMJIN 1O I‘iﬂpOKCI/IHpOHiHHipI/IILI/IH—D—Kap6OKCI/IJIaTiB.

2. The dissertation is devoted to study of o-alkoxyvinyl o-ketoesters (glyoxylates) as CCC bis-electrophiles in
condensation reactions with classical binucleophiles, i.e. substituted aminoheterocycles (5-aminopyrazoles, 5-
aminoisoxazoles, 5-amino[1,2,4]-triazoles and 6-aminouracils) as asymmetric NCN and NCC components, as well
as amidines and guanidines as symmetric NCN binucleophiles. The heterocycization reactions of the simplest o-
alkoxyvinyl o-ketoesters were studied, in particular, acyclic ethyl 4-ethoxt-2-oxobut-3-enoate and the
corresponding o- or o-methylated analogues, as well as cyclic ethyl 2- (4,5-dihydrofuran-3-yl) -2-oxoacetate and
ethyl 2- (3,4-dihydro-2H-pyran-5-yl) -2-oxoacetate. Two optimized protocols for synthesis of series of pyrimidin-
4-carboxylates were disclosed, which relied on a base-mediated condensation of amidines, S-methylthiuronium
salt or guanidines in the presence of K2CO3 in MeCN or Et3N in 1,4-dioxane. It was found that the first method
was efficient for the most reactive substrates - amidines as NCN components and methoxy-2-oxopent-3-enoate
as CCC bis-electrophile (the highest reactivity towards this type of binucleophiles). Instead, the second approach
was more expedient and provided improved synthesis of 2-substituted and 2,5-disubstituted pyrimidine-4-
carboxylates as compared to using K2CO3.Moreover, synthetic transformations of pyrimidine-4-carboxylates were
applied for the synthesis of building blocks, i.e. carboxylic acids, alcohols, aldehydes, chlorides and primary amines.
A regioselective approach towards the synthesis of functionalized pyrazolo [1,5-a]pyrimidines and
[1,2,4]triazolo[1,5-a]pyrimidines by reactions of acyclic o-alkoxyvinyl glyoxylates with N-unsubstituted 5-
aminopyrazoles and triazoles was also developed. In all cases, heterocylization proceeded in chemo- and
regioselective manner and provided exclusively azolopyrimidine-7-carboxylates. Regioselective condensation of a
five-membered enone with NCN binucleophiles was found to be an efficient method for the synthesis of tricyclic
fused pyrimidines with o-lactone moiety. The formation of the six-membered lactone occurred due to the
subsequent lactonization of ester and hydroxyethyl fragments of condensed pyrimidine, which was primarily
formed upon condensation. It was shown that the six-membered o-alkoxyvinyl o-ketoester reacted with NCN
binucleophiles also regioselectively upon similar conditions, but lead to the corresponding bicyclic
pyrimidinylpropyl alcohols. In contrast to the five-membered homologue, the formation of a seven-membered
lactone after condensation was not observed an all cases. Synthesis of fused pyridine o- and o-carboxylates via
heterocyclizations with heterocyclic NCC binucleophiles was demonstrated. It was found that regioselectivity of
the condensation was very sensitive to even minimal changes in the structure of the starting materials. Reactions
of o-alkoxyvinyl glyoxylates bearing no substituent in the o-position provided the corresponding o-isomers, or were
either non-regioselective under non-optimized conditions. Ethyl 4-ethoxy-3-methyl-2-oxobut-3-enoate as a CCC
bis-electrophile was less selective compared to the parent homologue in cases of performaing condensations in
acetic acid. Optimization of reaction conditions included changing solvents and acidic additives. It was found that
the condensation of aminopyrazoles and amino-isoxazole proceeded regioselectively in refluxing HOAc or in the
presence of HCI - 1,4-dioxane in EtOH. On the contrary, o-methyl-substituted derivative demonstrated an opposite

regioselectivity, and the isomeric o-isomers were isolated exclusively.
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