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1. Inceprauiiina po60Ta IpUCBIY€HA CUHTE3Yy reTePOLUKIIIYHIX NOXiIHUX (epoLieHy Ta aMiHOMIOXiTHUX
TeTparigpodypany. ['eTeponykiivyHi N0XifHI PepolieHy BUSBISAIOTh PI3HOMaHITHY 6i0JI0TYHy aKTUBHICTb, @ TAKOX
MOXYTb OYTM BUKOPUCTAHi y SIKOCTi CEHCOPIB [1J11 BUSBJIEHHS KaTiOHIB BaKKUX MeTasliB. He3Bakaloun Ha TOCTATHBO
BEJINKY KiJIbKiCTb CHHTE30BaHUX IOXiIHUX, TAKU BiITHOCHO IIPOCTHUH THUII CIIOJNYK, K depoleHin3aminieHi 1,4,5,6-
TeTparigponipyuasuHy, € HEBiJOMUM B JliTepaTypHUX JpKepesax. B maniil poboTi po3po6seHo Ta ONTUMI30BaHO
MeTog, cuHTe3y 3-depolieHin-1,4,5,6-TeTparigponipuaasuHib. Y IKOCTI BUXiIHUX PEYOBUH BUKOPUCTAHO JOCTYIIHUAN
O-xJI0p6yTaHOi(pepOLIeH Ta aJIKia/apuanoxifgHi rigpasuny. [ns cuHTe3y apuisamimenux 3-gepouenin-1,4,5,6-

TeTparigponipuiasuHiB ONTUMAJIbHUMU YMOBAaMU BUSIBUJIOCH IPOBEJICHHS Peaklil y MeTaHoJi. Busasieno, mo



BMHSITKOM € B3a€MOZisl 0-xJIopOyTaHoindepoueny 3 2,4-1uHiTpodeHinrinpasnuom. HarpsiMok peakuii 3a1exaB Bif
3aCTOCYBaHHS KUCJIOTHOrO KaTanizatopy (PTSA) abo ocHOBU (TpueTHIIaMiH), 110 JO3BOJINJIO CUHTE3yBaTH,
BiITIOBiZIHO, SIK O4iKyBaHUI 1,4,5,6-TeTparigponipugasuH, Tak i CyMill alMKIiYHUX NPOAYKTiB N-anKinyBaHHs 2,4~
IVHITpOogeHIrigpasuny. Y ToM xe 4ac, AJ1s1 CUHTE3Y aJIKiJIIOXiAHUX HeoOXigHe HarpiBaHHS peareHTiB y 6eH301i 3
Hacazxoto Jlina-Crapka B npucyTHocTi 10 Mob% nBu4NBr. B 6inblocTi BUNaKiB y peaxiiilo BCTynaau
aJIKINTinpa3uHy SIK 3 €JIeKTPOJOHOPHUMH, TaK i 3 €JIEeKTPOHAKIENITOPHUMU 3aMicHUKaMU. B 060X BUIaikax B SIKOCTi
OCHOBU BUKOPUCTAHO IOCTYIIHUM HATPiN alleTaT, BUXOAM IIPOAYKTIB cKiuamanu 33-71%. OCKibKY He3aMillleHHU 110
aToMmy HiTporeny 3-depoueHin-1,4,5,6-TeTparigponipuiasut npeicTasiisge BeJUKy LiHHICTb SIK BUXiTHUI CUHTOH
L7151 TIofasibIoi TpaHcopmaliii, a 3a HaBeeHMMH BHUllle CIIOCO6aMU BiH HE CUHTE3Y€EThCS, TO CIelialbHO OJIs
CHHTEe3y TaKOTo NPOAYKTY OyJI0 po3p006JeHO iHIly METOAMKY 3 BUKOPUCTAHHIM HAIJIMIIKY BOAHOTO
ripa3uHrinpaTty B CEpeNOBUILi i30IPONAHOIY, 3aBASIKU SIKiil BIATIOCS] CUHTE3YBaTH LiJIbOBUI ITPOAYKT 3 BUXOIOM
60%. Onep>xaHi mpoayKTH 6yJM oxapakTepusosadi 3a gornomoroto 1H ta 13C SIMP-cnexrpockorii. YacTuHa 3
OJlep>KaHUX IIPOAYKTIB 6ysia IPOTeCTOBAaHA Ha HAsIBHICTb IIPOTUITYXJIMHHOI aKTUBHOCTI. B Meskax pucepTauiiiHoi
po60TH 6YJI0 DOCIIKEHO MOKIIMBOCTI 3aCTOCYBAaHHS (PePOLI€HKAPOOKCAbAETIAY Y CUHTE3] reTepOLUKIIYHUX
crionyk. Ha Binminy Bif iHIMX apunanbrerifis, pepoleHanpierina 3Ha4HO MEHII 3aCTOCOBaHuM y cuHTesi N, O, S-
BMICHUX reTepolukiiB OcobinBy yBary NpyuaijieHO MyJIbTUKOMIIOHEHTHUM peakliisiM, 30KpeMa, peakuii bimxkunesni
Ta KOHJEHCAallisIM 3a y4acTi MajsloHoguHiTpuiy. Peakuis BimpkuHesi nposeneHa 3a y4yacTi pepolieHanbaeriny,
IIECTUYJIEHHOTO K€TOCYJIb(POHY Ta CEYOBUHHU, TIOCEYOBUHU Ta HiTporyaHinguHy. CUHTE3U NPOBOAMUIINACS B OL[TOBIN
KMCJIOTi IIpY HarpiBaHHi, MPOJYKTU BUAiNIEH] TPOCTUM (PiIbTPYBAHHSM 3 [OJAJIBIIOI0 IPOMUBKOIO €TAHOJIOM 3
Buxogamu 37-69%. Kpim 11p0ro, cuHTe30BaHO (epolieHin3aMilleHi NoxifgHi nipumiauHy Ta nipuanuHy, BUXOISYY 3
depoleHKapOoKcalbIerify, MaJIOHOOUHITPUILY T4, BilIOBiAHO, 3 HITPOTyaHiIMHY Ta TETPAJIIOHY B €TAHOJIi IIPU
Karasnizi NaOH. BctaHOBJI€HO, IO B PAJli BUIAAKIB pepolieHKap6oK cabAeTif, pearye noaioHo Ao iHmux
apoMaTHYHUX ajbleriniB. BussieHo, Mo y peakiisix 3 OCHOBHUMU KaTajli3aTopamMu MOGIYHMUM IIPOLIECCOM € PeaKliis
Kanninnapo. ITokazaHo Mexxi 3acTocyBaHHS pepoLeHKapOoKaIbAETiAy y MyJbTUKOMIIOHEHTHUX PEaKLisx 3a
BiZJOMUX YMOB IIPOBEJIEHHS CUHTE3iB. KpiM TOro, NpOAE€MOHCTPOBAHO MOKJIMBICTb (POTOXIMIYHOTO CUHTE3Y 2-
depoueHinbeHsiMinazony 3 BUKOPUCTAaHHSIM MeTHIeHOBOTO CUMHBOTO B IKOCTi (poTOKaTasi3aTopa. IHmum
BaXXJIMBUM II€EPETBOPEHHSIM B MeXXax JaHoi poboTu € Pd-kaTasnizoBaHe poToXiMiuHe aMiHyBaHHS TeTparigpoypany
3 yTBOpeHHsM aminazneit TI'®. [laHuii kyac CroIyK IPeJCTaBIsie iHTepec y sIKOCTi 6i0/10rYHOaKTUBHUX PEYOBUH.
Po3pob6ieno cnoci6 Pd-karanizoBanoro ¢ortoximiunoro aminysanus TT'®, mo nepenbadae peakiiito He3aMileHHOTO
TI'® 3 aminom B npucytHocTi Pd(PPh3)4, PhBr Ta ocHOBU Npy ONIPOMiHEHHI CHHIM CBiTJIOM 3 MIKOBOIO JOBKUHOIO
xBWJIi 465 HM. [IpoBenieHO onTUMIi3allilo yMOB cuHTe3y. [lokasaHo, 10 HaiBuILi BUXOAU (00 71%) mocaraloTbes y
BUIIAJIKy BTOPMHHMX LJMKJIIYHUX aMiHiB. Bysl0 IPOBEAEHO Pl €KCIIEPUMEHTIB, HAlIPABJIEHUX Ha 3'ICYBaHHS
MexaHi3My peakuii. [y minTBepaskeHHs TOro, 1o GOoToaMiHyBaHHS € PauKaJIbHUM IIPOLECOM, OYJI0 IPOBELEHO
IOCJi[ 3 IoaBaHHIM IBOX €KBiBasieHTiB cTabinbHoro paguxkany TEMIIO. [Tpu npomy crioctepiranocs: yTBOpeHHs
poaykTy npueananss pagukany TT'® go TEMIIO 3a sannmu GCMS. Kpim 11b0ro, 6ys10 IpOBEAEHO €KCIIEPUMEHT
IIJ11 BCTAHOBJIEHHS] KOHCTAHTHU KiHETUYHOTO i30TOMMHOTO e(eKTy. Buxonsuu 3i CniBBigHOIIEHHS BUXO/iB IPOIYKTIB,
BCTaHOBJIEHO, 110 KOHCTAHTA KIHETUYHOTrO i30TONHOrO edeKry ckuanae 5.25. HagBHICTb KIHETUYHOTO i30TOITHOTO

eeKTy MoKasye, 110 IBUIKICThIIMiTyI04010 cTafieto € po3pus C-H 3B'13Ky y Mosekyi TT'O.

2. The dissertation work is devoted to the synthesis of heterocyclic derivatives of ferrocene and amino derivatives
of tetrahydrofuran. Heterocyclic derivatives of ferrocene exhibit diverse biological activity and can also be used as
sensors for the detection of heavy metal cations. Despite the rather large number of synthesized derivatives, such

a relatively simple type as ferrocenyl-substituted 1,4,5,6-tetrahydropyridazines is unknown in the literature. In this
work, a method for the synthesis of 3-ferrocenyl-1,4,5,6-tetrahydropyridazines has been developed and optimized.
Available o-chlorobutanoylferrocene and alkyl /aryl derivatives of hydrazine were used as starting materials. For the
synthesis of aryl-substituted 3-ferrocenyl-1,4,5,6-tetrahydropyridazines, the optimal conditions were found to be
the reaction in methanol. It was found that the interaction of o-chlorobutanoylferrocene with 2,4~
dinitrophenylhydrazine is a special case. The direction of the reaction depended on the use of an acid catalyst
(PTSA) or a base (triethylamine), which allowed the synthesis, respectively, of both the expected 1,4,5,6-



tetrahydropyridazine and a mixture of acyclic products of N-alkylation of 2,4-dinitrophenylhydrazine. At the same
time, for the synthesis of alkyl derivatives, it is necessary to heat the reagents in benzene with a Dean-Stark trap in
the presence of 10 mol% nBu4NBr. In most cases, alkylhydrazines with both electron-donating and electron-
withdrawing substituents reacted. In both cases, available sodium acetate was used as the base, and the product
yields were 33-71%. Since 3-ferrocenyl-1,4,5,6-tetrahydropyridazine, unsubstituted at the nitrogen atom, is of
great value as a starting synthon for further transformation, and it is not synthesized by the above methods,
another method was developed specifically for the synthesis of such a product using an excess of aqueous
hydrazine hydrate in an isopropanol medium, thanks to which it was possible to synthesize the target product with
a yield of 60%. The obtained products were characterized using 1H and 13C NMR spectroscopy. Some of the
obtained products were tested for antitumor activity. Within the framework of the dissertation work, the
possibilities of using ferrocenecarboxaldehyde in the synthesis of heterocyclic compounds were investigated.
Unlike other arylaldehydes, ferrocenaldehyde is much less used in the synthesis of N, O, S-containing heterocycles
Special attention is paid to multicomponent reactions, in particular, the Biginelli reaction and condensations
involving malonodinitrile. The Biginelli reaction was carried out with the participation of ferrocenaldehyde, a six-
membered ketosulfone and urea, thiourea and nitroguanidine. The syntheses were carried out in acetic acid under
heating, the products were isolated by simple filtration with subsequent washing with ethanol with yields of 37-
69%. In addition, ferrocenyl-substituted derivatives of pyrimidine and pyridine were synthesized, starting from
ferrocencarboxaldehyde, malonodinitrile and, respectively, from nitroguanidine and tetralone in ethanol under
NaOH catalysis. It was found that in some cases ferrocenecarboxaldehyde reacts similarly to other aromatic
aldehydes. It was found that in reactions with basic catalysts the Cannizzaro reaction is a side process. The limits
of the application of ferrocenecarboxaldehyde in multicomponent reactions under known synthesis conditions are
shown. In addition, the possibility of photochemical synthesis of 2-ferrocenylbenzimidazole using Methylene Blue
as a photocatalyst is demonstrated. Another important transformation within the scope of this work is the Pd-
catalyzed photochemical amination of tetrahydrofuran with the formation of THF aminals. This class of
compounds is of interest as biologically active substances. A method for Pd-catalyzed photochemical amination of
THF was developed, which involves the reaction of unsubstituted THF with an amine in the presence of Pd(PPh3)4,
PhBr and a base under irradiation with blue light with a peak wavelength of 465 nm. The synthesis conditions were
optimized. It was shown that the highest yields (up to 71%) are achieved in the case of secondary cyclic amines. A
number of experiments were conducted on the reaction mechanism. To confirm that photoamination is a radical
process, an experiment was conducted with the addition of two equivalents of the stable TEMPO radical. In this
case, the formation of the addition product of the THF radical to TEMPO was observed according to GCMS data. In
addition, an experiment was conducted to determine the kinetic isotope effect constant. Based on the ratio of
product yields, it was found that the kinetic isotope effect constant is 5.25. The presence of the kinetic isotope
effect shows that the rate-limiting step is the cleavage of the C-H bond in the THF molecule.
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BinnosimasabHHUH 3a Ili,uI‘OTOBKy XopaneH TetrsHa BosonuMmupiBHa

00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA
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