O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI
Jep>kaBHUH 00J1iKOBHI HOMeP: 0820U100590
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 23-12-2020

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Onumesenp Ipuna IletpiBHa

2. Olyschevez Iryna P.

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocoyerbcs

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi ceniaJabHOCTI: 102

Ha3Ba HayKOBOIi CIIeNiaJIbHOCTI: Ximis

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 21-12-2020

CreniaJbHICTh 32 OCBITOIO: Ximis

Micue po6oTH 34,00yBava: Kuiscbkuil HauioHaIbHMIA yHiBepcuTeT iMeni Tapaca [lleByenka
Kopg 3a €IPIIOY: 02070944

Micue3HaxoaKeHHS: BYyJI. Bosmogumupceska, 6yz. 60, M. Kuis, KuiBcbka 0641., 01033, YkpaiHa
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliagai3oBaHOi BY€HOI pazu). 1O 26.001.042

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[leByeHKa

Kog 3a €IPIIOY: 02070944

Micqesﬂaxo,lpKeHHﬂ: ByJI. Bononumupceka, 6ya. 60, m. Kuis, Kuicbka 06:1., 01033, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBCchKuil HaLiOHAIbHMIA YHiIBEpCUTET iMeHi Tapaca

[lleByeHka

Kog 3a €IPIIOY: 02070944

Micqesﬂaxon)KeHHﬂ: ByJI. Bononumupceka, 6ya. 60, m. Kuis, Kuicbka 0631., 01033, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemMaTHYHHX PyOPHK: 31.17.15

Tema gucepranii:
1. KoopauHaniiiHi criosyky JlaHTaHOIMliB 3 MOHO- Ta 6ic-XeJIaTylo4uMHU JliraHamMu Kapbauusi- Ta

cysb(oHninaminopocaTHOro TUITY

2. Lanthanide coordination compounds with mono- and bis-chelating carbacyl- and sulfonylamidophosphate type
ligands

Pedepar:

1. Incepraniiina po60Ta € NPOJOBXKEHHSIM HAyKOBOI'O HAIIPSIMKY, IPUCBSIYEHOI0 CUHTE3Y Ta JOCiIKEHHIO (Pi3uKO-
XiMiYHUX BIIACTUBOCTEN KoopauHauiitHux cronyk (KC) nantaHoinis 3 kapbanui- Ta cyabdoHinamigopocdaramu
(KA® ta CAD niranmamu). [TonepenHi gocligyKeHHs [T0Kas3aly, 1[0 KOOPAUHALIHI criosyku jlaHTaHoifiB 3 KAD ta
CA® niranzamu MaloTh HA3KY KOPUMCHUX BJIACTUBOCTEMH, a came: 3Ha4HY TePMiYHY CTilKiCTb, IHTEHCHBHY Ta

eeKTUBHY (OTOJIOMIHECLEHLIiI0, MarHiTHI BJIACTUBOCTI Ta 6i0JIOTiYHY aKTUBHICTb, 110 POOUTD iX I€PCIEKTUBHUMU



CIIOJIyKaMH [iJ1s1 CTBOPEHHS (PYHKLIOHAJIBHUX MaTePiasliB AJ1s1 CydaCHUX TEXHOJIOri. Ocobnuse micue B
MpenCcTaBJIeHil po6OTi 3aliMa€e OCIKEeHHSI aHIOHHUX Ta KaTIOHHWX KOMILJIEKCIB JIAHTAHOIAiB, [0 TIOB'SI3aHO 3
[IEPCIEKTUBAMM IX 3aCTOCYBaHHS $SIK €JIEKTPOIIPOBIJHUX PO34MHIB, AKi MICTATH JIIOMiHeCH1010Yi HoHU. Taki
KOMIIJIEKCH TaKO>X MOXKYTb BUCTYIIATU B SIKOCTi BUXiJHMX PEUOBUH [JIs1 CUHTE3Yy FeTepOoO0isiilepHUX CIIOJYK Ta
CTBOPEHHS 6inux cBiTaonionis (WLED). Y pamkax naHoi po60Ty cMHTe30BaHO 20 HOBUX aHIOHHUX KOMIIJIEKCIB
JIaHTaHOIZiB 3 MOHOXeJaTylouuMu GochopuIbOBaHUMU CyJibdaminamu Ta gBoma TUamu kaTioHis. KoopauHauiiiHi
CIIOJIyKHU 0YyJI10 IOCIiIPKEHHO 3a Jonomorom indpavepsoHoi, IMP (1H, 13C, 31P), esleKTpOHHOI cIeKTpOCKoOIIii Ta i3
3aCTOCYBaHHSIM METO/IIiB €JIEMEHTHOT'O, TEPMOTPaBiMETPUYHOrO, KAJIOPUMETPUYHOTO, PEHTTE€HO()A30BOTrO Ta
PEHTIe€HOCTPYKTYPHOTO aHasi3y. [laHy pucepTaliiiHy po60Ty MO>KHA BBasKaTH II0YaTKOM HOBOT'O IIEPCIIEKTUBHOTO
HaIpsIMKY JOCJiI)KeHb KOOPAUHALIHUX CIIOJYK 3 6ic XesaTylouuMu Kapbauus- Ta cyib@oHinamigodocdaramu,
OCKIiJIbKY 3a3HA4€Hi CIIOJIYKM HAJA0Th MOKJIMBOCTI OL€P>KaHHS HOBUX MOJIiSIEPHAX KOMILJIEKCIB 3 KODUCHUMU
(i3uKO-XiMiUHMMU BJIACTUBOCTSIMU. Y paMKax JaHOTO JOCiIKeHHs Blieplie 6yJI0 OfEep>KaHo reJikaTHi 6isgepHi
KOMILJIeKcH 3 bic-xesatyiouuM CA® slirannoM (TeTpameTtusi|okcibidpenin-4,40-
nuinau(cyabdoHin)]niamigopocdaTom), CTPYKTYPHI OCOOIMBOCTI Ta CIIEKTPaJIbHI BIACTUBOCTI SIKUX OyIn
IOCJIiZIPKEHI 32 OTIOMOT 010 YMCJIEHHUX (Pi3MKO-XiMIYHUX MeTO/iB aHasizy. Cipo6u BUKOPUCTaHHS faHux KC
€BpOIIii0 Ta Tepobilo B TeXHOJIOTII 6inx cBiTnonionis (WLED) npussenu 1o BUCHOBKY, 110 Hapasi ¢poTostoMiHodopu
Ha OCHOBI KoopauHaniiHux cnoayk (NHEt3)2[Ln2(L3)4] (Ln = Eu, Tb) no11isIbHO BUKOPUCTOBYBATH SIK JOJATKOBI
JIIOMiHO(OpHU — KOPEKTOPH CIIEKTPY BUIIPOMIHIOBAHHS [IKepeJla CBiTJIa [JjIs1 CYTTEBOTO IMOKPALEHHS CIIEKTPAJIbHUX
Ta KOJIOPUMETPUYHUX XapaKTEPUCTUK BUIIPOMiHIOBAHOTO 6iIOro CBiTJa. BaXk/IMBOIO YaCTUHOIO JUCepTaliiiHOl
POOOTH € NOCTiIKeHHS] KOOPAMHALIHUX CIIOYK HAa OCHOBI HOBOrO Gic-xesaryiouoro KA® niranmy
TeTpaMeTWI[nipuauH-2,6-guin(iminHokap6oHin)|aiamigopocdaty (H2LS). 17151 OLiHKY KMCIOTHO-OCHOBHUX
BJIACTMBOCTEN JAHOTO KapbauunamigodocdaTy 6y BU3Ha4Y€Hi KOHCTaHTU IPOTOHYBAaHHS. MeToIoM
[IOTEHL[{OMETPUYHOI'O TUTPYBaHHS 6yJI0 LOCIIIIPKEHO MPOoleC KOMIIJIEKCOYTBOPEHHSI B PO3YMHI i BUBHAUEHO
KOHCTAHTH CTilIKOCTi Ta CTeXiOMeTpilo KOMILJIeKCiB 3a pi3Hux 3HaueHb pH. HoBuit KA® nirang € BOIOpO3YUHHUM,
110 pOOUTD HIOTO NEPCIEKTUBHUM B ranysi 6i0J10riYHUX JocifxKeHs. [Ticss npoBeneHHs OLiHKYU 6i0J10TiYHOI
akTuBHOCTI in silico 3a mormomorow koM '1oTepHoi nporpamu PASS 6y710 BUsBIeHO NPOTUNYXJIMHAY (antineoplastic)
aKTUBHICTb JaHOTO Kapbauunamigopocdaty. st H2L5 BcTaHOBJIEHO in vitro HasiBHICTb UTOTOKCUYHOI [ 0110
JIEMKO3HUX KJIITHH Ta BilCYTHICTb '€ MOJIITUYHOI aKTUBHOCTI Y Jialla30Hi JOCIIIIKYBaHMX KOHL,EHTPALi, 10
IO3BOJISIE 3pOOUTY BUCHOBOK IIPO IOLiNIBbHICTb NOAQIBMIKX 010JIOTIYHUX JOCIIIKEHHD CIIOJIYK Ha OCHOBI JAHOTO
siranpy. Y koopauHaniiiHux crosnykax [Ln(HLS5)2(NO3)]-i-PrOH Bnepe ais 6ic kap6aunnamigodocdaris 6ya
3apeeCcTpOBaHa TPULEHTATHA KOOPAMHALLiS JliraHAy 4O OHA METaJly 3 YTBOPEHHSIM KOMIUIEKCIB «CKOPITIOHATHOTO»
tuny. JocuigKeHH TEPMIYHUX BJIaCTUBOCTEN BCix cuHTe30BaHMX KC nokasanu ix 3Ha4YHy TEPMIYHY CTiMKIiCTh
(moyarok posmnazny 6;1u3bko 200 °C), Mo CBiZYUTH PO MOKJIMBICTh IPAKTUYHOTO BUKOPUCTAHHS KOMILJIEKCIB
JIaHTaHOIZiB 3 MOHO- Ta bic-XeJylaTylouMMHU Kapbauuii- Ta cysibdoHinaminodocdaramu B €1€KTPOIIOMIiHECLIEHTHIN
IiOAHIN TEXHOJIOTII. A PO3YMHHICTD OTPUMAHUX KOMILJIEKCIB Y BOZi BiIKpUBA€ MEPCIEKTUBY [JIs iX TPAKTUYHOTO
3aCTOCYBaHH4 B 6ios1orii Ta MeanLIHI. TaKUM YMHOM, Pe3yJIbTaTH MPOBEINEHNX B PAMKAX JAHOI pOOOTU IOCIIiIKEHb!
- JOTIOBHIOIOTH 3HAHHS 1[0/I0 KOOPINHALIMHO-XIMIYHUX BIACTUBOCTEN MOHO- Ta b6ic-xesnatyounx CAQ ta KA
JliraHiiB; - OTJIUOGJIIOI0Th PO3YMiHHSI 3B'S3Ky CIIEKTPaJIbHUX XapaKTE€PUCTUK JIAHTAHOIiB 3 OyJI0BOI0 KOMIIJIEKCHUX
CIIOJIYK; - CIIPUSIIOTh PO3POOLi MiAXOIiB 4O MOLIYKY HaNOiIbI €(EeKTUBHUX JIiIraHIHUX CUCTEM Ha OCHOBI Kapbauui-
Ta cysbpdoHinamizodocdatis 111 onepskaHHSI MOHO- Ta GisiiepHUX KOMIIJIEKCIB JIaHTAHOIAIB 3 6asKaHNMU
JIIOMiHECLIEHTHUMMU XapaKTePUCTUKaMU; -~ IEMOHCTPYIOTh MTOTEHIIiajl IPaKTUYHOTO BUKOPUCTAaHHS OisiiepHUX
KOMILJIEKCIB €BPOIIil0 Ta TepOito 3 6ic-xenaryiounm CAD jliranioM B SIKOCTi JIIOMiHO(OPIB B TEXHOJIOTI] 6i11x
CBITJIOIIOMiB.

2. This work continues the scientific direction devoted to the study of physicochemical properties of lanthanide
coordination compounds with sulfonyl- and carbacylamidophosphates. Previous studies have shown that
lanthanide coordination compounds with CAPh and SAPh ligands have a number of useful properties, namely: high
thermal stability, intense and efficient photoluminescence, magnetic properties and biological activity, which
makes them promising compounds for creating functional materials for modern technologies. A special place in



the presented work is occupied by the study of anionic and cationic complexes of lanthanides, which is associated
with the prospects of their use as electrically conductive solutions containing luminescent ions. Metal containing
ionic liquids based on ionic complexes can be precursors for the new types of materials. Such complexes can also
act as starting materials for the synthesis of heterobinuclear compounds for white electrodiodes (WLED). In the
framework of this study, 20 new anionic complexes of lanthanides with monochelating sulfonylamidophosphates
and two types of cations were synthesized and characterized by the means of IR, NMR (1H, 13C, 31P) and electronic
spectroscopy as well as elemental, thermogravimetric, calorimetric and X-ray diffraction methods. This work can
be considered as the beginning of a new promising area of research of coordination compounds with bis-chelating
carbacyl- and sulfonylamidophosphates, as these ligands provide opportunities for obtaining the new polynuclear
complexes with unique physicochemical properties. This study was the first to obtain helicate binuclear complexes
with bis-chelating SAPh ligand, which were investigated by the means of infrared, NMR (1H, 13C, 31P) and
electronic spectroscopy, as well as by the methods of elemental, thermogravimetric and X-ray diffraction analyses.
Attempts to use these europium and terbium complexes in the WLED technology have led to the conclusion that
(NHEt3)2[Ln2(L3)4] (Ln = Eu, Tb) complexes can be used as additional phosphors for the light source spectrum
correction. This will significantly improve the spectral and colorimetric characteristics of the white light emitted.
An important part of this work is the study of coordination compounds based on the new bis-chelating CAPh
ligand tetramethylpyridine-2,6-diyl-(iminocarbonyl)diamidophosphate. Its acid-base properties in

methanol /water solution were studied, stability constants and stoichiometry of complexes at different pH values
were determined. The new CAPh ligand is water-soluble, which makes it promising in the field of biological
research. After evaluation of biological activity using the computer program PASS the antitumor (antineoplastic)
activity of this carbacylamidophosphate was detected. For tetramethylpyridine-2,6-diyl-(imino-
carbonyl)diamidophosphate, the presence of cytotoxic effects on leukemic cells and the absence of hemolytic
activity (in the range of concentrations used) were found. That allows us to conclude that further biological studies
of compounds based on this ligand are appropriate. For the first time the tridentate coordination of the ligand to
the metal ion with the formation of scorpionate-type complexes was estabilished in the coordination compounds
[Ln(HL5)2(NO3)]-i-PrOH based on bis carbacylamidophosphates. Studies of the thermal properties of all
coordination compounds obtained have shown their high thermal stability (the beginning of decay is about 200
°C), which indicates the prospects for practical use of lanthanide complexes with mono- and bis-chelating
carbacyl- and sulfonylamidophosphates in LED technology. And a good solubility in water opens the perspective
for their practical application in biology and medicine. Thus, the results of research conducted in this work ¢
supplement knowledge of the coordination and chemical properties of mono- and bis-chelating SAPh and CAPh
ligands; » deepen the understanding of the relationship between the spectral characteristics of lanthanides with
the structure of complex compounds; * encourage the development of approaches to find the most effective ligand
systems based on carbacyl- and sulfonylamidophosphates for mono- and binuclear complexes of lanthanides with
the desired luminescent characteristics; * demonstrate the perspective for practical use of binuclear europium and
terbium complexes with bis-chelating SAPh ligand as phosphors in the WLED technology.
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