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Pedepar:

1. Inceprauifina po60Ta IPUCBIYEHA MOIIYKY Ta PO3POOLi aIbTEPHATUBHUX F€TEPOTE€HHUX KaTaliTUYHUX CUCTEM B
YMOBaxX «KpPHU3HY Majafiilo», 30KpemMa CUCTEM Ha OCHOBI CyJIb(ily PEHil0 B YMCTOMY BUIJIS[i TA HAHECEHOMY Ha
BYTiJIJIS1, @ TAKOXK Majafiilo Ha BYTiJIi Ta iHIKMX HOCISX 31 3HM)KEHOI0 MacOBOIO YacTKoo Pd 1jis 3HUKeHHS
CIIOKMBaHHS METaJIiYHOrO Najajilo B CUHTETUYHIN MTpaKkTULli. 3a JOIIOMOIOI0 Cepii KaTaliTUYHUX €KCIIEPUMEHTIB
OyJia gocigpkeHa KiHeTUKa TPOTiKaHHS NPOLECy riipyBaHHs Ha Cy/bdifi PeHilo, BCTAHOBJIEHO ONTUMAaJIbHi YyMOBU
rijpyBaHH4 Ta MEXi 3aCTOCOBHOCTI JAHOTO KaTajli3aTopy. 3alpONIOHOBAaHA KaTaliTUYHA CUCTeMa Ha OCHOBI Re2S7
II03BOJIMJIA i3 BUCOKUM BUX0A0M (>70%) ofep>kaTu cepilo 3aMillleHMX TeTpariipo-XiHoJiHiB, TeTparifpo-
i30XiHOJIiHIB Ta TiOJIaHIB B MYJIbTUTPAMOBHUX KiJIbKOCTSIX 31 30€peKeHHSIM 3B513KiB C-rajloreH, BKJIIOYHO i3 6pom- Ta
fon-noxigHuMU. Briepie ogep>kaHo QyHKIiOHAi30BaHi KapOOKCUIIBHOIO IPYIIOI0 T€TPariipoTiodpeHn

6esrnocepeHiM rifpyBaHHSIM TiodpeH-TIoxinHuX. [TokazaHo, 1o cyibdin peHilo He MoKe CTAHOBUTH 3aMiHy Majafiio



Ha BYT1JI7I, 30KpeMa B peaklisix 3HSITTS 6EH3UIbHOTO 3aXUCTY, 0€H30KCUKapPOOHIIbHOTO 3aXUCTY, B PEaKLisIx
riIpyBaHHS i30J1b0OBaHUX MOMBIMHUX 3B'513KiB. TaK0OX BiH He JO3BOJISIE OflepyKaTy TiOJIaHU 32 IIPUCYTHOCTI
HEe3axXUIIeHUX Ta 3aXUIIEHNX aMiHiB — BilOyBa€eThCs BipMB aTOMY a30Ty 3 [104aJbIIMM iHTi6yBaHHSIM KaTasi3aTopa.
Lle o6mexxye3acTocyBaHHs Re2S7, aje BiH € BX/IMBUM [IONMIOBHEHHSIM Psily F€TEPOT€HHUX KaTali3aTOpiB uepes
BHCOKY TOJIEPAHTHICTb JIO TAaJIOTE€HIB Ta CIPKOBMICHUX CIIOJIYK 33 BUHATKOM MEpPKaIlTaHiB. B mponeci BUKOHaHHA
poboTH 6ys10 MpoBeLeHo BcebiuHe PiduKo-XimMiuHe JOCTiIKeHHsI OTPMMAHOr0 KaTajlidaTopa Ha OCHOBI Ccyibdiny
PEHIIO Ta I0r0 KOMIIO3UTIB 3 aKTMBOBAHUM BYTi/IsAM. [ToKasaHo, 110 aJIbTEPHATUBHUM i €(DEKTUBHUM LIJIIXOM
3HIDKEHHS] BUTPAT NJIAJIiI0 € BUKOPUCTAaHHSI HAHOPO3MiPHOTO OCaJPKEHOT'0 Ha aKTUBOBAHE BYTiJIA Maafilo 3a
IOTIOMOTOI0 TepMoJIi3y 0-BasieHTHOTo KoMIuiekey nasnaziio Pd2(dba)3. 3okpema B maHiii poboTi pencraBieHni
MeTog, ofepskaHHA 1 %-X 32 MacOI0 KOMITO3UTIB I1aJ1afilo Ha aKTMBOBAHOMY BYTiJI JJOCTYIIHMX MAapOK Ta Ha
I0J1iaHiJIiHOBI, TAKOK KOMIIO3UTIiB cK1aaHoi 6ynosu Pd /PANI/C. Byno npoBeneHo ¢i3uKo-xiMiyHMI aHai3
BJIACTUBOCTEN BYTiJIbHUX HOCIIB Majazilo CTOCOBHO NPULATHOCTI 4151 CUHTE3Y BUCOKO-aKTUBHUX 3Pa3KiB
KarTasi3aTopis, Ta BCTAHOBJIEHO, 1IJ0 OCHOBHUM (DaKTOPOM, ITIOB’S1I3aHMM i3 HOCieM, 1110 BU3HAYa€ KaTaJiTUYHY
aKTMBHICTb KOMIIO3UTIB € PO3Mip IOp HOCI4. BesnKa KiJIbKiCTh Me30-TI0p KOPEJIIOE i3 BUCOKOIO aKTUBHICTIO
OJIEP>KaHUX 3Pa3KiB KartasizatopiB. HaTomicTe NMTOMA IIJIOIA IOBEPXHi HE HECE BUPIlAJIbHOTO BILJIMBY Ha
KaTaJiTU4HY 3JaTHICTh. [losiaHimnin, K HOCIH nanaziio nokasasB 3HAYHO TipIli pe3yJIbTaTy 3a BYTiJIs, a 'y CKIami
KOMIIO3UTY I0JliaHasliH /BYTijis 3HU3UB KaTaliTUYHY aKTUBHICTb Nanafiio, IMOBIPHO Yepe3 3HMKEHHS KiIbKiCTb

IOCTYIHUX 171 OCaI)KEHHS METaJly I10P Ta Yepe3 3MiHy XiMi4HOI IpUpOIY ITOBEPXHI.

2. The thesis is devoted to the search for and development of alternative heterogeneous catalytic systems in
conditions of a “palladium crisis,” in particular systems based on pure rhenium sulfide and rhenium sulfide
deposited on coal, as well as palladium on coal and other carriers with a reduced mass fraction of palladium to
reduce the consumption of metallic palladium in synthetic practice. A series of catalytic experiments was used to
study the kinetics of the hydrogenation process on rhenium sulfide, establish the optimal conditions for
hydrogenation, and determine the limits of applicability of this catalyst. The proposed catalytic system based on
Re2S7 allowed a series of substituted tetrahydroquinolines, tetrahydroisoquinolines, and thiolans in multigram
quantities with the preservation of C-halogen bonds, including bromine and iodine derivatives. For the first time,
carboxyl-functionalized tetrahydrothiophene was obtained by direct hydrogenation of thiophene derivatives. It
has been shown that rhenium sulfide cannot replace palladium on charcoal, particularly in reactions involving the
removal of benzyl protection, benzoxycarbonyl protection, and in reactions involving the hydrogenation of isolated
double bonds. It also does not allow thiolane formation in the presence of unprotected and protected amines—
nitrogen atom detachment occurs, followed by catalyst inhibition. This is a serious limitation of the application of
Re2S7, but it has the potential to become an important addition to a number of heterogeneous catalysts due to its
high tolerance to halogens and sulfur-containing compounds, with the exception of mercaptans. In the course of
the work, a comprehensive physicochemical study of the obtained catalyst based on rhenium sulfide and its
composites with activated carbon was carried out. It has been shown that an alternative and effective way to
reduce palladium costs is to use nanoscale palladium deposited on activated carbon using thermolysis of 0-valent
palladium complexes Pd2(dba)3. In particular, this work presents a method for obtaining 1% by weight palladium
composites on commercially available activated carbon and on polyaniline, as well as composites of complex
structure Pd /PANI/C. A physicochemical analysis of the properties of palladium carbon carriers was carried out
with regard to their suitability for the synthesis of highly active palladium on carbon samples, and it was
established that the main factor related to the carrier that determines the catalytic activity of composites is the
size of the carrier pores—a large number of mesopores correlates with the high activity of the obtained catalyst
samples. On the other hand, the specific surface area does not have a decisive influence on the catalytic ability.
Polyaniline, as a palladium carrier, showed significantly worse results than coal, and in the polyamine /coal
composite, it reduced the catalytic activity of palladium, probably due to a decrease in the number of pores
available for metal deposition and a change in the chemical nature of the surface.
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