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Pedepar:

1. AkTyasnbHiCTb TeMU. JJOCTIIKEHHS METAJIOBMiCHUX KOMIIEKCHHUX CIIOJIYK, SIKi IEMOHCTPYIOTb 06i0JIOTiYHY
AKTUBHICTb, BiZlirpaloTh B)KJIMBY POJIb HA Cy4aCHOMY €Talli pO3BUTKY KOOPAMHALINHOI Ximii. OcobynBnii inTepec
BUKJIMKAIOTh d-eJIeMeHTU cepeuHu psifiB rnepexigHux metanis Rh, Ir, Pt, Mo, Cr, W, Mn, Tc, Re, ski MOXyTb
YTBOPIOBATH 3B's13KM MeTajl-MeTail. Panime Ha kadenpi HeopraHiuHoi xiMii YIXTY Bke 6y1u OTpUMaHi i JOCIiIKeH]
noxigHi peHito(I1l) 3 yHiKaJbHUM OYBEPHUM 3B'I3KOM METal-MeTaJl: OKTarajaoreHiny, JurajJoreHoTeTpa-ji-
KapOOKCUJIaTU, TPUTAJIOT€HOTPHU - L-KapOOKCUIIATH, UC-TeTParaJoreHau--KapooKCuaaT Ta TpaHC-
TeTparajoreHiu-p-kapooxcusnaru aupeHioo(Ill). Jeski 3 1Ux KIacTepHUX CIOJYK BXe OyJIM NOCTiIKeHi i moKasanu
[IPOTUPAKOBY aKTUBHICTS in vitro Ta in vivo y TBapuH i3 nyxauHaMmu. OTKe, ofanblle BUBYEHHS B3a€MOi
6isiepPHOro KJIaCTepy PEHIiI0 Y HUKYMX CTYIEHSIX OKMCHEHHS 3 Pi3HUMU JIiraHaMU € JOCUTb aKTyaJIbHUM 3a/1J1s1

PO3LIVPEHHS 3HaHb B 0671aCTi 6i0XiMiuHNX / 6i0(iI3NUHMX OCTIIKEeHb, a TAKOX y HOBI cdepy, Taki K XiMidHa



6ioJioris (xiMiuHi CIIOJYKH, JliKapChKi B3aeMofii), CTPYKTypHa 6i0JI0Tis TOI0. AKTyasIbHICTb BUOOPY JliraHiB
IIOSICHIOETHCSI TUM, 1[0 TaKi HU3bKOMOJIEKYJISIPHI 6i0MOJIEKYIM SIK aMiHOKMCIIOTH Ta IENTUIH, K [IPaBUIo,
I€MOHCTPYIOTb IIBUJKY (PapMaKOKiHETHUKY Ta BUCOKY €(PEeKTUBHICTb IPOHUKHEHHS Y NyXJAUHU. CaMe TOMY
oTpumati knacrepu gupenito(1ll) 3 Takumu 6iosirangaMu, € EKOHOMIYHO-TIEPCIIEKTUBHUMU PEYOBUHAMMU 17151
CTBOPEHHS HA IX OCHOBI BUCOKOE(PEKTUBHUX TAPTETHUX Ta HETOKCUMYHUX JIIKAPCHKUX NpeNapariB AJ1st
MIPOTUITYXJIMHHOI Ta iMyHOTeparii, [0 MO>Ke IPU3BECTHU [0 3HAYHOTO 3[I€LIE€BJICHHS IIPOLECY JIiIKyBaHHS
OHKOXBOPUX. ToMy, IocCil>KeHHs 6y[J0OBU Ta BJIACTMBOCTEN CUHTE30BAaHUX KOMIJIEKCHUX CIIOJIYK AUPEHII0 y
HIDKYMX CTYTIEHSIX OKMCHEHHS 3 aMiHOKMCJIOTAMU Ta NENTUAAMU € aKTyaJbHUM 3aBIAHHSM SIK 3 TEOPETUYHOI, TaK i 3
[IPaKTUYHOI TOYKHY 30py. MeTa i 3aBHaHHs BOoCaiIKeHHs. MeToIo 1aHoi po60TH € CUHTE3 KOMILJIEKCHUX CIIOJIYK
kiacrepy Re26+ 3 aMiHOKMCIOTaMU Ta AUNENTHUIAMU IJIIUII0BOrO Py, NOCiIKeHHs iX Oy10BY, XiMIYHUX,
(disuKo-ximMiuHKX Ta 6i0XiMiYHMX BiacTUBOCTEN. Peasisalis nocTaBieHoi MeTU niepeoadae BUPIilIeHHS HACTYITHUX
3a/1a4: - IPOBECTHU OIJIAAL JiTeparypu 1j1st GOPMYBaHHSI OCHOBHOTO HANIPSIMKY Ta MOCTYJIATIB JOCHIIKEHHS; -
BJOCKOHAJIMTU METOAUKHU CUHTE3Y i BUIIIUTY B iHAUBILyaJIbHOMY CTaHi KOMILJIEKCHI crionyku aupeHito(I1l) 3
IeSKUMU aMiHOKHCJIOTaMU; - PO3POOUTH ONTUMAaJIbHI METOAVKY CUHTE3Y Ta BUMIZIMTYU B iHOUBiAyalbHOMY CTaHi
KOMIIJIEKCHI CIIOJIYKM PEHII0 Y HIDKUUX CTYIIEHSIX OKUCHEHHS 3 JUNENTUIAMU TJIiLUI0BOTO PSLY; - BCTAHOBUTH
ckiiag, 6ymoBy i mocmiauTu XiMivHi, Gi3UKO-xiMiyHi BIaCTUBOCTI CHHTE30BaHUX PEYOBUH; - 3pOOUTU BUCHOBKH.
O6'eKT JOCIIiIKEHHS — NIPOLieC B3aeMOJi 6islepHUX KJIACTEPHUX CIIOJIYK PEHIiI0 y CTYII€Hi OKUCHEHHS 3+ 3
aMiHOKMCJIOTaMU Ta AUNENTUAAMU IJILUI0BOro psagy. [lpeiMeT TOCiisKeHHs — CHHTe3, 0COOJIMBOCTI CTPYKTYPHOI
OpraHisatlii MOJIEKYJI Ta BJIaCTUBOCTI KOMIUIEKCHUX cHIOJNyK peHito(Il]) 3 amiHOoKkMCcIOTaMy i aunentugamu. Metonu
JocimkeHHs. [lyist BU3Ha4eHHs CKJIazly Ta 6yZ0BU CUHTE30BaHUX CIIOJIYK BUKOPUCTOBYBAJIM HACTYIIHI MeToIU
IOCTiIKEHHSI: eJIeMEHTHUM aHani3, pH-meTpito, IU- Ta esleKTpoHHY abCOPOLiiHY CIIEKTPOCKOIII0 Y BUAUMIN i YO-
o6sacTi cnekTpa. HaykoBa HOBM3HA OJIep>KaHUX PE3yJIbTaTiB. 30,00yBauKo0 6yJI0 ONTUMI30BAHO METOILUKN CUHTE3Y
PEHIIO Y HIDKYMX CTYIIEHSIX OKMCHEHHS 3 aMiHOKUCIIOTaMHU, 361/1bIIMBIIN PO3YMHHICTD JIiraHAy Ta BLOCKOHAIMBIIN
METOAMKY OYMCTKU LIIJIbOBOTO MPOAYKTY Bil 3aJIMIIKIB HEIIPOPEAroOBaHUX aMiHOKUCIIOT i BUXiHOI CITOJIYKHU.
3aBJsIKM ONTUMI3allii METOAMK BAAIOCS OTPUMYBATH KOMILIEKCHi crionyku nupenito(11) nuc-xongirypauii 3
aMiHOKMCJIOTaMU 3 BULIMIM BUXOZAOM i Gi/IbIIIOI0 YNCTOTOIO MIPOAYKTY. 3m00yBavKoI0 6YB BUHANWEHUU CIIOCIO
oznep>xanHs nupenio(Ill) 3 gunentugamu riiguIOBOroO Py, IO A0 3MOTY CUHTE3yBaTU Ta BUIIUTU B
iHguBigyanbHOMY CcTaHi HOBi criosiyku TpaHc-[Re2(Gly-X)2Cl4o(CH3CN)2]CI2, ne X - 1e nenTugHui 3aIn1I0K
nennuny (Leu) Ta ¢peninananiny (Phe). Bnepiie 6yB 3anrporloHOBaHMI MEXaHi3M KOOpAMHALLil peHieBOro Kjaacrepa
1o L-MmoHOamiHOIMKapOOHOBUX KUCJIOT, TaKuX SIK Asp i Glu, Ta ekcriepuMeHTaNbHO NOBEAEeHO Lo Tinoresy. Y poboTi
IIOKa3aHi JOCiKeHHs [oTeHLiany crabinisanii G-kBaapyniekca CHHTe30BaHMMY KOMILJIEKCHUMU CIIOJIyKaMH, 32
IOTIOMOTOI0 aHai3y (puryopecLeHTHOI pe3oHaHCHOiI nepepadi eHeprii (FRET). Pe3ysbraTul € nepmum
€KCIIEpMMEHTAJIbHUM CBiIYEHHSIM IIPO B3aEMO/II0 CIIOJIYK IIOYBEPHOTO 3B's13Ky AupeHio(11l) 3 G-kBaapymniekcamu.
[TpakTUyHe 3aCTOCYBaHHS OTPUMAaHUX pe3ysbTaTiB. BnockoHaseHi Ta po3po6JieHi MEeTOIUKY CUHTE3Y MOXYTb OyTU
BMKOPHCTaHi [1J1s LiJIeCIPSIMOBAHOr0 OJEP>KaHHs KOMIJIEKCHUX crIoJyk nupeHito(11l) 3 amiHokucioTamu Ta
nentugamiy. IIokasaHo MNepCneKTUBHICTb IPOBEAEHHS LOCiIKEHD 6i0JI0rYHOI aKTUBHOCTI LIAC-TETPAXJIOPOAU - |1~
amiHokap6okcuiaris gupeHnito(I1l). Bussneno, mo cnonyku nuc-[Re2(Asp)2Cl4n(CH3CN)2]CI2 ta uuc-
[Re2(Glu)2Cl40(CH3CN)2]CI2 nemoHCTpyIOTh crienudiyHe 3B'3yBaHHs 3 KBagpymsekcom ckitl, Toni sk nuc-
[Re2(Glu)2Cl40(CH3CN)2]CI2 TakoX Mae cuibHY CTabinisaliliHy akTUBHICTb 10 KBagpymniaekca HTelo2l. Orpumani
pe3yJIbTaTH, ONMCaHi B AMCEPTALifHil po6oTi, L[iHHI 3 MEJMYHOI 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-u-carboxylates, and both cis- and trans-
tetrahalide-pu-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 Rennn 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)o]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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2. Helen Velichko

KBasigikamis: k. x. n., mom., 02.00.01

InenTudikarop ORCID ID: orcid.org/0000-0002

JoparkoBa indpopmamuist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOM: YKpPAiHCHKUIL JE€P>KaBHUI YHIBEPCUTET HAYKHU | TEXHOJIOTIH
Kopg 3a €IPIIOY: 44165850

Micuesﬂaxo,rm(eHHﬂ: ByJL. JlazapsiHa, 6yn. 2, JHinpo, [JHinposcbkuil p-H., 49010, Ykpaina

dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aThKOBI:

1. HikoneHko Mukosa BacunboBu4

2. Mykola Nikolenko

KBasidikanis: n.x.u., npodecop, 02.00.11
Inentudikarop ORCID ID: 0000-0001-9289-2680

JoparkoBa iHdpopmamist:
;https: / /www.scopus.com/authid /detail.uri?authorld=7003988167;https: / /scholar.google.com.ua /citations?user
=LJOcNh8AAAAJ&hl=ua

IloBHe HalMeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKMIL eP>KAaBHUII YHIBEDCUTET HAYKH | TEXHOJIOTII
Kopg 3a €IPIIOY: 44165850

MicueSHaxo,T.pKeHHﬂ: ByJL. JlazapsHa, 6yn. 2, JIHinpo, JHinposcbkuil p-H., 49010, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI Xapuenko Osiekcan/p Bacubosud
TOJIOBH pajgu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI Xapuenko Osnekcan/p Bacubosud
rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBizasibHU 32 MiATOTOBKY I'ycax KOnist BononnmupisHa

00JIiIKOBHX JOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




