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Pedepar:

1. AKTyanbHICTb TeMU. [JOCIIiIKEHHS METaJIOBMiCHUX KOMIIEKCHUX CIIOJIYK, SIKi I€MOHCTPYIOTb 6i0JIOTiUHY
aKTUBHICTb, BiJlirpaloTh BaKJIMBY POJIb HA CYy4aCHOMY €Talli pOo3BUTKY KOOpAMHaLiNHOiI xiMii. OcobuBuii iHTepec
BUKJIMKAIOTh d-€JIEeMEHTU CEpeIuHU PsfiB nepexignux meranis Rh, Ir, Pt, Mo, Cr, W, Mn, Tc, Re, siKi MOXyTb
YTBOPIOBATH 3B's13KM MeTal-MeTail. Panime Ha kadenpi HeopraHiuHoi xiMii YIXTY Bke 6ya1 OTpUMaHi i JOCIiIKeH]
noxinzi peHiro(I1l) 3 yHikasbHUM IOYBEPHUM 3B'SI3KOM METaJI-METaJI: OKTarajoreHifiy, AUrajJoreHoTeTpa-j1-
KapOOKCUJIATH, TPUTAJIOT€HOTPU -|I-KapOOKCUIIaTH, IUC-TeTparajaoreHau-1-KapoboKCuiaTy Ta TpaHC-

TeTparajoreHau--kapookcunatu gupenio(Ill). Jleski 3 1ux KIacTEPHUX CIONYK BXKe OyJIU NOCTiIKeH] i mokasaaun



[IPOTMPAKOBY aKTUBHICTE in vitro Ta in vivo y TBapuH i3 nyxyiimHaMu. OTXKe, Iogasblie BUBYEHHS B3a€MOJII
OisilepHOro KJIacTepy PEeHIl0 y HIDKYUX CTYIIEHSIX OKUCHEHHS 3 Pi3HUMU JIiIraHAaMU € JOCUTh aKTyaJIbHUM 3a]1JIs1
PO3LINPEHHS 3HaHb B 06J1aCTi 6i0XiMiuHUX / 6i0(iI3NUHUX OCIII>KEeHb, a TAKOX y HOBi cdepy, Taki 5K XiMidyHa
6ioJtoris (xiMivHi CIIOJYKY, JIIKAPChKi B3a€MOZIi), CTPYKTypHa 6i0JI0Tis TOmO. AKTya/IbHICTb BUOOPY JliraH/iB
MIOSICHIOETBCS TUM, IO TaKi HU3bKOMOJIEKYJISIPHI 6i0MOJIEKYJIN SIK aMiHOKMACJIOTU Ta MENTUIU, SIK IIPABUJIO,
I€MOHCTPYIOTb IIBUJKY (PapMaKOKiHETHUKY Ta BUCOKY €(PeKTUBHICTb IPOHUKHEHHS Y IyXJAUHU. CaMe TOMY
oTpumati knacrepu pupenio(1ll) 3 Takumu 6iosirangaMu, € EKOHOMIYHO-TIEPCIIEKTUBHUMU PEYOBUHAMMU 17151
CTBOPEHHS HA IX OCHOBI BUCOKOE(PEKTUBHUX TAPTeTHUX Ta HETOKCUMYHUX JIIKAPCbKUX NpeNnapariB AJ1st
IIPOTUITYXJIMHHOI Ta iMyHOTeparii, [0 MO>Ke MPU3BECTHU [0 3HAYHOTO 3[IE€LIE€BIEHHS IIPOLECY JIiIKyBaHHS
OHKOXBOPUX. ToMy, oCil>KeHHs1 6Y[J0OBU Ta BJIACTMBOCTEY CUHTE30BAaHNUX KOMIJIEKCHHUX CIIOJIYK AUPEHII0 y
HIDKYMX CTYIIEHSIX OKMCHEHHSI 3 aMiHOKUCJIOTAMU Ta NNENTUAAMU € aKTyaJIbHUM 3aBJJAaHHSM SIK 3 TEOPETUYHOI, TaK i 3
[IPaKTUYHOI TOYKY 30py. MeTa i 3aBgaHHs BOoCaimKeHHs. MeTolo faHoi po60TH € CHHTE3 KOMILJIEKCHUX CIIOJIYK
kiacrepy Re26+ 3 aMiHOKUCIOTaMU Ta AUNENTHUIAMU IJIIUII0BOrO PsiAy, JOCTiIKeHHs iX OyI0BY, XiMIYHUX,
(disuKo-ximMiuHKX Ta 6ioXiMiuYHMX BiacTMBOCTE. Peasisalis noctaBieHoi MeTy nepeoadae BUPilIeHHS] HACTYITHUX
3a/1a4: - IPOBECTHU OIS JliTeparypu 1j1st GOPMYBaHHSI OCHOBHOTO HANPSIMKY Ta IIOCTYJIATiB JOCHIIKEHHS; -
BIOCKOHAJIMTH METOAUKHU CUHTe3Y i BUIIUTY B iHAUBiLyaJlbHOMY CTaHi KOMILJIEKCHI crionyku aupeHito(I1l) 3
IeSKUMU aMiHOKHCJIOTaMU; - PO3POOUTH ONTHMAaJIbHI METOAMKY CUHTE3Y Ta BUMIJIMTHU B iHIUBiAyalbHOMY CTaHi
KOMILJIEKCHI CIIOJIYKM PEHII0 Y HIDKUUX CTYIIEHSIX OKUCHEHHS 3 AUNENTUIAMU IJiUI0BOTO PSLy; - BCTAHOBUTH
ckiiag, 6ymoBy i mocipuTy XiMivHi, Gi3UKO-xiMiyHi BIaCTUBOCTI CHHTE30BaHMX PEYOBUH; - 3pOOUTU BUCHOBKH.
O6'eKT JOCIIiKEHHS — NIPOLieC B3aeMOJ|i OisilepHUX KJIIACTEPHUX CIIOJIYK PEHil0 y CTyIIeHi OKUCHEHHS 3+ 3
aMiHOKUCJIOTaMU Ta AUIENTUAAMU ITILUI0BOro psagy. [lpeiMeT NoCiisKeHHs — CUHTEe3, 0COOJIMBOCTI CTPYKTYPHOI
oprati3zatlii MOJIEKYJI Ta BJIaCTUBOCTI KOMIJIEKCHUX cIIOJNyK peHito(Il]) 3 amiHokucaoTamu i punentugamu. Metogu
mocimkeHHs. [lyisi BU3HaYeHHs CKJIazly Ta 6yZOBU CUHTE30BaHUX CIIOJIYK BUKOPUCTOBYBAJIM HACTYIIHI MeTOIU
IOCTiI)KEeHHSI: eJleMeHTHUM aHani3, pH-meTpito, IU- Ta esleKTpoHHY a6COPOLifiHY CIIEKTPOCKOIII0 Y BUAUMIN i YO-
obsacTi cnektpa. HaykoBa HOBU3HA OZI€P>KaHUX PE3YJIbTaTiB. 3100yBauKOI0 6YJIO ONTUMI30BAHO METOINUKMA CUHTE3Y
PEHIIO Y HIDKYMX CTYIIE€HSIX OKMCHEHHS 3 aMiHOKUCIIOTaMHU, 361/IbIIMBIIN PO3YMHHICTB JIiraHAy Ta BLOCKOHAIMBIIN
METOJIUKY OYUCTKHU LIiJIbOBOTO MPOAYKTY BiJl 3a/IMILIKIB HEITPOPEAaroBaHUX aMiHOKUCJIOT i BUXiHOI CITOJTYKH.
3aBJsKY ONTUMI3alli METOAMK BAAJIOCS OTPUMYBATH KOMILIEKCHi crionyku nupenito(I1) nuc-xongirypatii 3
aMiHOKMCJIOTaMU 3 BULIMM BUXOZOM i 6iZIbLIOI0 YMCTOTOIO TPOLYKTY. 30,00yBauKOI0 OyB BUHANAEHUI CIIOCIO
onep>kanHs nupenio(Ill) 3 gunentugamu riiguIOBOrO Py, IO AAJNI0 3MOTY CUHTE3yBaTH Ta BUILIUTY B
iHguBigyanbHOMY CcTaHi HOBI criosiyku TpaHc-[Re2(Gly-X)2Cl4o(CH3CN)2]CI2, ne X - 1€ NenTugHui 3a1n1I0K
nennuny (Leu) Ta ¢peninananiny (Phe). Bnepiie 6yB 3anrporloHOBaHUI MEXaHi3M KOOpAMHALLil peHieBOro Kjaacrepa
10 L-MOHOaMiHOAMKApPOOHOBUX KUCJIOT, TakuX sIK Asp i Glu, Ta ekcriepumeHTanbHO JOBEAEHO L0 rinoTesy. Y po6oTi
[I0Ka3aHi JoCliKeHHs [oTeHLiany cTabinisanii G-kBaapyniekca CHHTe30BaHMMY KOMILJIEKCHUMU CIIOJIyKaMH, 32
IIOTIOMOTOI0 aHaizy (puryopecLeHTHOI pe3oHaHCcHOiI nnepepadi eHeprii (FRET). Pe3ysbraTul € nepumum
€KCIIepUMEHTAJIbHUM CBiJ4EHHSIM IIPO B3a€MO/IIIO CIIOJIYK [TIOYBEPHOTO 3B'3KYy AupeHito(Ill) 3 G-KBaapyniekcamu.
[TpakTUyHE 3aCTOCYBaHHS OTPUMAaHUX pe3ysbTaTiB. BlockoHasneHi Ta po3po6ieHi MEeTOOUKY CUHTE3y MOXKYTb OyTU
BMKOPHCTaHI /1J1s LiJIeCIPSIMOBAHOr0 OJeP>KaHHs KOMIIJIEKCHUX crloJyk nupeHito(I1) 3 amiHokucioTamu Ta
nentugamiy. I1okazaHo NepCrneKTUBHICTb IPOBEAEHHS AOCiIKEHb 6i0JI0rYHOI aKTUBHOCTI IUC-TETPAXJIOPOAU - |1~
amiHokap6okcuiartiB gupeHito(I1l). Bussneno, mo cnonyku nuc-[Re2(Asp)2Cl40(CH3CN)2]CI2 ta uuc-
[Re2(Glu)2Cl40(CH3CN)2]CI2 nemoHCTpyIOTH crienudivHe 3B's13yBaHHs 3 KBagpyIsiekcom ckitl, Toni sk nuc-
[Re2(Glu)2Cl40(CH3CN)2]CI2 TakoxX Mae cuibHY cTabinisaliiiHy akTUBHICTb 10 KBagpymniaekca HTelo2l. Orpumani
pe3yJIbTaTH, ONMCaHi B AYCepTaLiiiHill po6oTi, L[iHHI 3 MEMYHOI TOYKM 30pY, @ TAKOXK y TaKuX cdepax sK xiMidHa

6ioJioris.

2. Relevance of the Topic The study of metal-containing coordination compounds exhibiting biological activity
plays a significant role in the current stage of coordination chemistry development. Of particular interest are the
mid-row d-block transition metals such as Rh, Ir, Pt, Mo, Cr, W, Mn, Tc, and Re, which are capable of forming
metal-metal bonds. Previously, the Department of Inorganic Chemistry at the Ukrainian State University of



Chemical Technology synthesized and studied several rhenium(III) derivatives with unique quadruple metal-metal
bonds, including octahalides, dihalide-tetra-p-carboxylates, trihalide-tri-p-carboxylates, and both cis- and trans-
tetrahalide-p-carboxylates of dirhenium(III). Some of these cluster compounds have demonstrated anticancer
activity in vitro and in vivo in tumor-bearing animal models. Therefore, further investigation into the interactions
of dirhenium clusters in lower oxidation states with various ligands is highly relevant for expanding the current
understanding in biochemical and biophysical research, as well as emerging fields such as chemical biology (drug
interactions), structural biology, and related disciplines. The relevance of ligand selection lies in the fact that low-
molecular-weight biomolecules such as amino acids and peptides typically exhibit rapid pharmacokinetics and
high tumor permeability. Consequently, dirhenium(III) clusters coordinated with such bioligands represent cost-
effective and promising candidates for the development of highly efficient, targeted, and non-toxic anticancer and
immunotherapeutic agents, potentially reducing the cost of cancer treatment. Therefore, the study of the
structure and properties of synthesized dirhenium coordination compounds in lower oxidation states with amino
acids and peptides is a timely and important task from both theoretical and practical perspectives. Aim and
Objectives of the Study The aim of this work is the synthesis of coordination compounds of the Renon cluster with
amino acids and glycyl-series dipeptides, as well as the investigation of their structural, chemical,
physicochemical, and biochemical properties. To achieve this goal, the following tasks were set: Conduct a
literature review to establish the main research direction and theoretical framework; Improve synthesis methods
and isolate dirhenium(III) coordination compounds with selected amino acids in pure form; Develop optimal
synthesis protocols and isolate rhenium coordination compounds in lower oxidation states with glycyl-series
dipeptides; Determine the composition, structure, and investigate the chemical and physicochemical properties of
the synthesized compounds; Draw appropriate conclusions. Object of the Study The interaction processes of
dirhenium cluster compounds in the +3 oxidation state with amino acids and glycyl-series dipeptides. Subject of
the Study The synthesis, structural organization, and properties of rhenium(IIl) coordination compounds with
amino acids and dipeptides. Research Methods To determine the composition and structure of the synthesized
compounds, the following methods were employed: elemental analysis, pH-metry, infrared (IR) spectroscopy, and
electronic absorption spectroscopy in the visible and UV regions. Scientific Novelty of the Results The researcher
optimized the synthesis protocols for rhenium in lower oxidation states with amino acids by enhancing ligand
solubility and improving purification techniques for the target products from unreacted amino acids and starting
materials. As a result of these optimizations, it became possible to obtain dirhenium(III) coordination compounds
in cis-configuration with amino acids in higher yield and purity. The researcher developed a novel method for
synthesizing dirhenium(III) compounds with glycyl-series dipeptides, enabling the isolation of new compounds in
individual form with the general formula: trans-[Ren(Gly-X)oClo-(CHoCN)ao]Clo, where X denotes the peptide residue of
leucine (Leu) or phenylalanine (Phe). For the first time, a coordination mechanism was proposed for the rhenium
cluster with L-monoaminodicarboxylic acids such as aspartic acid (Asp) and glutamic acid (Glu), and this
hypothesis was experimentally confirmed. The study also included the evaluation of G-quadruplex stabilization
potential of the synthesized compounds using fluorescence resonance energy transfer (FRET) analysis. The results
provide the first experimental evidence of interactions between dirhenium(III) quadruple-bonded compounds and
G-quadruplex DNA structures. Practical Application of the Results The developed and refined synthetic methods
can be used for the targeted preparation of dirhenium(III) coordination compounds with amino acids and peptides.
The study demonstrated the potential of cis-tetrachlorodi-p-aminocarboxylates of dirhenium(III) for biological
activity assessments.
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VIII. 3akr04Hi BimoMocTi
BaacHe IlpizBume Im'a ITo-6aTbKOBI XapueHko Onexcanzip Bacuibosuy

TOJIOBH paju

BaacHe IlpizBuiie Im's ITo-6aTbKOBI XapueHko Osekcanzip Bacunbosuy

rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBizasibHU 32 MiATOTOBKY I'ycax KOmist BononnmupisHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 3a PEECTpalLilo HayKoBoi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




