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Pedepar:

1. Inceprauiiina po60oTa NprUcBSIY€Ha BUKOPUCTAHHIO conelt Kynpymy(Il) sik KaTani3aTopiB A1 CUHTE3Y
CKPMHIHIOBUX CIIOJIYK Ha OCHOBI aHeJIbOBaHUX MipUIMHIB. MOIeIbHOIO peakllielo cTaB cuHTe3 5,6,7,8-
TeTparigpoxiHoJiH-6-KapOOKCUIaTy 3 IpomnaprizaMiny. 15 crosyka MicTuia eCTepHY TpyIy, 0 LO3BOJIUIIO
BM3HAYUTY TOJIEPAHTHICTh YMOB PE€aKLii 10 YyTIMBUX (PYHKLIOHAJIbHUX IPYIL B nepmux ekcrepuMmeHTax
[IPOBOJIMJIM ONTUMI3aLlil0 MacIITabyBaHHS peakuii 10 1.5 I BUXiIHOro KeTOHY 3 BUKOPHCTaHHSIM aBTOKJIABY Ta Pi3HUX
coneyt Kynpymy(Il) sk kaTtanisaTopa. Buxin nponykTy 6yB [el0 HUKYUM ITOPiBHSHO 3 BUKOPUCTAaHHSIM KaTaji3aTopa

NaAuCl4+2H20, gxuit, ogHax, € 3Ha4HO JOPOKYMM. ONTUMAJIbHUN Yac peakuii (8 roguH) 6yB 06paHMii OAAJIbIIOL



onrumisauii yMoB. MOZI€JIbHI €KCIIEPUMEHTHU [IOKA3aJIY, 0 BUXIJl IPOAYKTY 3aJIUIIABCS CTAJIUM IIiCJIst 2 TOIUH
HarpiBaHHs B npucyTHocTi 1.25% Ta 5% Kynpymy(Il). Bysa npoBeneHa onTumisaliisi yMOB peakliii, BKII0Uadn
nociinkeHHs pizHux mxepes Kynpymy(ll), KinbkocTi katasizatopa Ta Bubip po3urHHMKA. BcTaHOBIIEHO, 1110
301/IbLIEHHS KiJIBKOCTI KaTali3aTopa IPU3BOIUIIO JIMIIE IO 3MEHIIEHHS BUXOy IIPOIYKTY, 1[0 MOXKe OyTHU MOB'sI3aHO
3 NOGIYHMMU peaKLiIMU 32 YMOBU BUCOKOI KoHLeHTpauii cosi Cu(ll). TlokasaHo, 10 i301ponaHos € ONTUMaJIbHUM
PO3YMHHUKOM JJ1s1 peakiiii, a nogaBaHHs K3[Fe(CN)6], rinpoxiHOHY a60 acKOpOiHOBOi KUCJIOTH He IPUBEJIO JO
30i1bLIIEHHS BUXOy IPOAYKTY. BctanoBeHo, mo 3amina CuCl2 Ha CuCl a6o Cul npuBopuia 10 CXOXUX
PEe3yJIbTATIB, 10 Y3rOAKYETHC i3 3alIpDOIIOHOBAHMM MEXaHI3MOM peakliii, e y KaTaJliTUYHOMY LIMKJIi IIPUCYTHI
obupga rionu, Cu(Il) Ta Cu(l), a oT>ke MOXUINBUM € 3acTocyBaHHS TakoxX CuCl, Ikl MoXe MBUIKO MiJJaBaTUCh
okucHeHH10 10 Cu(ll), Ta Cul - 3anumaeTbcs cTabisibHUM Ha NOBIiTPi. ONTUMaNIBHUM HA00POM YMOB BUSIBUJIOCH
KUIIHHS y IPUCYTHOCTI 5.0 MoJib. % CuCl2 Ta [oCTyIy KUCHIO MOBITPS, 10 3a6e3Me4Ynyio HaBULIUI BUXIT,
MOJIEJILHOTO MIPOAYKTY — 5,6,7,8-TeTparigpoxinoin-6-kap6okcunary (75%). IIpoBeieHO OLiHKY MeXX 3aCTOCYBaHb
JIAHOTO MiTXo4y Ha IpUKJIaLi cepii pi3HOMaHITHUX KETOHIB, lepeBakHa OiMIbIIICTD SIKUX BUSIBUJIACH IPUAATHOIO [1J1s
OKMCHOT'O aHEJIIOBAaHHS 3 BUXOaMU NPOAYKTIB Bifl 5% 1o 65%. KpiMm Toro, NpojieMOHCTPOBAHO MO>KJIUBICTb JIETKOTO
macmTabyBaHHs 3 BUKOpUCTaHHSIM 0.15-0.4 MOJIb BUXiZIHOTO K€TOHY 3a OJIVH MiAXij i3 MepCleKTUBHUM MOAAbIINM
30iJIbIIEHHSIM 10 TPOMUCIIOBUX MacIITa6iB. 3HANAEHO 3aKOHOMIPHICTb JJ151 MEeCTUYJIEHUX KeTOHIB, SIKi
[IepeTBOPIOBAJIMCH Y BiNOBiHI KOHIEHCOBaHI NipUAVHY 3 HANO6INbIIMMY BUXOJAMU. 3arajabHa TeHAEHLLis
3MEHIIEHHS BUXOJiB IPOAYKTIB 6yJla HACTYIIHOIO: IIECTUYJIEHH] > BOCBbMUYJIECHH] > II'ITUYWIEHH] * CEMUYJIEHHI
KETOHU. JIOBEIEHO PEriOCENIEKTUBHICTD [IEPETBOPEHHS, OCKIJIbKY Y BUMNAAKAX i3 MOKJIMBUM YTBOPEHHAM
perioizoMmepiB peaxuis Bifi0yBasacsi CeJIeKTUBHO 110 6ibil KucaoTHoMYy CH-1ieHTpy. Ha nmifcrasi Hamumx
CIIOCTEPEKEHD TA JAHUX JIITEPATYPH 3alIPOIIOHOBAHO aJIbTEPHATUBHUNI MEXaHi3M [ Liel peakuii, BiGMiHHUI Bif
OPUTiHAJIBHOTIO, 3aIIPOIIOHOBAHOIO IHIIMMU NOCHiAHUKAaMU. Takuil MEXaHi3M BKIII0YAE MOCIiLOBHI CTaAii
aMiHyBaHHS KapOOHIIbHUX CIIOJIYK Ta LMKJIi3auii N-riponaprisieHaMiHOBUX iHTepMeZiaTiB i3 HACTYIIHOIO

apomaru3saljie€ro.

2. The dissertation is devoted to the use of copper(lI) salts as catalysts for the synthesis of screening compounds
based on annelated pyridines. The model reaction relied on the synthesis of 5,6,7,8-tetrahydroquinoline-6-
carboxylate from propargylamine. Notably, this compound contained a reactive ester group, which could be used
to study the tolerance of the reaction conditions to functional groups. In the first experiments, optimization was
carried out on a scale of up to 1.5 g of the original ketone using an autoclave and various copper(ll) salts . The yield
of the product was lower compared to the NaAuCl4*2H20O catalyst, which is however much more expensive. The
chosen reaction time (8 hours) was standardized to further optimize the conditions. Model experiments showed
that the yield of the product remained stable after 2 hours of heating in the presence of 1.25% and 5% copper(Il).
Next, optimization of the reaction conditions was carried out, including the study of different sources of
copper(Il), the amount of catalyst and the choice of solvent. It was established that an increase in the amount of
catalyst led to a decrease in product yield, which may be referred to side reactions in the presence of of Cu(II) salt
in the high concentration. It was shown that isopropanol was the optimal solvent for the reaction, and the addition
of K3[Fe(CN)6], hydroquinone, or ascorbic acid did not increase the yield of the product. It was found that the
replacement of CuCl2 with CuCl or Cul led to similar results, which was in consistence with the proposed reaction
mechanism, where both Cu(ll) and Cu(l) ions participated in the catalytic cycle, and therefore CuCl (quickly
underwent oxidation to Cu(Il)) and Cul (remained stable in the presence of air) could be used. The optimal set of
conditions turned out to be boiling in the presence of 5.0 mol.% CuCl2 and air oxygen access, which provided the
highest yield of model 5,6,7,8-tetrahydroquinoline-6-carboxylate (75%). The limits of application of this approach
were evaluated on the example of a series of various ketones, the majority of which were suitable for oxidative
annealing with product yields from 5% to 65%. In addition, the possibility of easy scaling using 0.15-0.4 mol of the
starting ketone in one approach with a promising further increase to industrial scales has been demonstrated. A
regularity was found for six-membered ketones, which were converted into the corresponding condensed
pyridines with the highest yields. The general trend of decreasing product yields was as follows: six-membered >
eight-membered > five-membered ~ seven-membered ketones. The regioselectivity of the transformation was



proved, since in cases with the possible formation of regioisomers, the reaction took place selectively at the more
acidic CH-center. Based on our observations and data from the literature, we can propose an alternative
mechanism for this reaction, different from the original one proposed by other researchers. Such a mechanism
includes successive stages of amination of carbonyl compounds and cyclization of N-propargylenamine
intermediates with subsequent aromatization.
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