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Pedepar:

1. Inceprauiifina po60Ta € NPOJOBXKEHHSIM HayKOBOI'O HAIIPSIMKY, IIPUCBSIYEHOIO CUHTE3Y Ta NOCiIKeHHIO (Pi3uKo-
XiMIYHUMX BJIaCTMBOCTEN KoopauHauiiHux crnosyk (KC) 1aHtaHoiziB 3 kapbauui- Ta cyabdoHinamigopocdaramu
(KA® ta CA® niranmamu). [TonepenHi gOCTiIKeHHS [TOKa3aly, [0 KOOPAUHALiNHI criosyku 1laHTaHoiniB 3 KAD ta
CAO® niranzamMy MaroTh HU3KY KOPUCHUX BJIACTUBOCTEH, a CaMme: 3Ha4Hy TEPMiYHY CTiliKiCTh, iIHTEHCHUBHY Ta
eeKTuBHY (OTOJIOMIHECLEHLIiI0, MarHiTHi BJIACTUBOCTI Ta 6i0JIOTiYHY aKTUBHICTb, 1110 POOUTSH iX I€PCIEKTUBHUMU
CIIOJIyKaMU [iJ1s1 CTBOPEHHS (PYHKLIOHAJIBHUX MaTepiailiB AJ1s1 CydacHUX TEXHOJOri. OcobnuBe micue B
IpecTaBJieHill po6oTi 3aiiMa€e NOCiI)KeHHsI aHIOHHUX Ta KaTIOHHMX KOMILJIEKCIB JIAHTAHOI B, 110 TIOB'SI3aHO 3

MePCIEKTUBAMM X 3aCTOCYBaHHS SIK €JIEKTPOIIPOBIIHNAX PO3YMHIB, 5IKi MiCTATh JIIOMiHeCH1004i HOoHM. Taki



KOMIIJIEKCH TaKOXX MOXKYTb BUCTYIIATU B SIKOCTi BUXiJHMX PEUYOBUH [JIs1 CUHTE3Yy FeTepOoO0isiiepHUX CIIOJYK Ta
CTBOPeHHS 6inux cBiTaonionis (WLED). Y pamkax faHoi po60TH cMHTe30BaHO 20 HOBUX aHIOHHUX KOMILJIEKCIB
JIaHTaHOIZiB 3 MOHOXeJIaTylouuMu GpochopuIbOBaHUMU CyJibdamifnamu Ta gBoma TUNamu KaTioHiB. KoopauHauiiiHi
CIIOJIyKHU 0yJI0 NOCIIiIPKEHHO 3a Jonomoromw indpayepsoHoi, IMP (1H, 13C, 31P), eleKTpOHHOI CIEKTPOCKOIIii Ta i3
3aCTOCYBAaHHSIM METO/IiB €JIEMEHTHOTO, TEPMOIPaBiMETPUYHOr0, KaJIOPUMETPUYHOTO, PEHTT€HO(PA30BOro Ta
PEHTI€HOCTPYKTYPHOTO aHasli3y. [laHy nucepTaliiiHy po60Ty MOXKHA BBayKaTH [104aTKOM HOBOT'O IIEPCIIEKTUBHOTO
HaMpsIMKY JOCJIiIPKeHb KOOPAMHALIHUX CIIOJIYK 3 6ic XesaTylouuMu Kapbauuii- Ta cyib@oHinamigopocdaramu,
OCKIiJIbKY 3a3HA4€Hi CIIOJIYKM HAaJAal0Th MOKJIMBOCTI OL€P>KaHHS HOBUX MOJIiSI€PHUX KOMILIEKCIB 3 KODUCHUMU
}i3uKO-XiMIUYHNMU BIACTUBOCTIMU. Y pPaMKax JaHOTO OCJIiIKEeHHS Briepile 6yJIo ofgepyKaHo resikaTHi 6isnepHi
KOMILJIeKCH 3 bic-xenaryiouuM CA® slirannoM (TeTpameTtus|okcibipenin-4,40-
nuinau(cyabdoHin)]aiamigodocdaTom), CTPYKTYPHI OCOOINBOCTI Ta CIIEKTPAJIbHI BJIACTUBOCTI SIKUX OyIn
IOCJIiZIPKEHI 32 TOTIOMOT 010 YMCJIEHHUX (Pi3NKO-XiMIYHUX MeTO/iB aHai3y. Cipo6u BUKOPUCTaHHS faHux KC
€BpOIIi10 Ta TepoOilo B TeXHOJIOTiI 6iux cBiTaonionis (WLED) npussesnn 1o BUCHOBKY, 1110 Hapasi ¢poTostoMiHodopu
Ha OCHOBI KoopauHauiinux cnoayk (NHEt3)2[Ln2(L3)4] (Ln = Eu, Tb) no11isIbHO BUKOPUCTOBYBATH SIK JOJATKOBI
JIIOMiHO(OpHU — KOPEKTOPH CIIEKTPY BUIIPOMIHIOBAHHS [IKepeJla CBIiTJIa [JIs1 CYTTEBOTO MOKPALEHHS CIIEKTPATbHUX
Ta KOJIOPUMETPUYHUX XaPAKTEPUCTUK BUITPOMIHIOBAHOTO 6iJIOTO CBiT/Ia. BaskJIMBOIO YaCTUHOW MUCEPTALiifHO]
POOOTH € NOCTiIKEeHHS] KOOPAMHALIHUX CIIOYK Ha OCHOBI HOBOrO Gic-xesaryiouoro KA® siiranmy
TeTpaMeTWI[NipuauH-2,6-guin(iminHokap6oHin)|giamigopocdaty (H2LS). 17151 OLiHKY KUCJIOTHO-OCHOBHUX
BJIACTUBOCTEN JAHOro Kapbauunamigodocdaty 6yin BU3HA4€HI KOHCTAHTH IIPOTOHYBAHHS. METOOM
[IOTEHL[iOMETPUYHOIO TUTPYBaHHS 0YyJI0 LOCIIIIPKEHO MPOoleC KOMILJIEKCOYTBOPEHHSI B PO3YMHI i BUBHAUYEHO
KOHCTaHTH CTilKOCTi Ta CTEXiOMETPil0 KOMIUIEKCIB 3a pi3HUX 3HaueHb pH. HoBuit KA® jyirany € BOLOPO3YMHHUM,
1110 POOUTDH MOTO NMEPCIEKTUBHUM B rajysi 6i0JIoriyHuX HocaigkKens. [licys npoBeeHHs OLiHKY 6i0J10TiYHOI
akTUBHOCTI in silico 3a mormomoro KoM '1orepHoi mporpamu PASS 6y710 BUsBIeHO NPOTUNYXJIMHHY (antineoplastic)
aKTUBHICTb JaHOTO Kapbauunamigopocdaty. st H2L5 BcTaHOBIIEHO in vitro HasiBHICTb UUTOTOKCUYHOI [ 0110
JIEMKO3HUX KJIITHUH Ta BilCYTHICTb '€ MOJIITUYHOI aKTUBHOCTI Y Jialla30Hi JOCIIIKYyBaHMX KOHL,EHTpALlii, 10
II03BOJISIE€ 3pOOUTY BUCHOBOK IIPO JIOL/IbHICTb NOAAJIBIINX 610JIOTIYHMX NOCIiIKeHHD CIIOJIYK HA OCHOBI IAaHOTO
sirainy. Y koopauHauiiinux cnosykax [Ln(HL5)2(NO3)]-i-PrOH Bnepiue a5 6ic kapbauunamigodocdatis 6yia
3apeecTpoBaHa TPUAEHTaTHA KOOPAMHALs JliraHay [0 I0OHa MeTajly 3 YTBOPEHHSIM KOMILJIEKCIB «CKOPIIIOHATHOTO»
tuny. JocigKeHHs TEPMIYHUX BJIACTMBOCTEN BCix cMHTEe30BaHMX KC rokasany ix 3Ha4YHy TEPMiYHY CTiMKiCThb
(movarok posmnazny 6;1u3bko 200 °C), o CBiZYMTH [IPO MOKJIMBICTh IPAKTUYHOTO BUKOPHUCTAaHHS KOMILJIEKCIB
JIaHTaHOIZiB 3 MOHO- Ta bic-XeJylaTylouMMU Kapbauuii- Ta cyyibdoHinaminodocdaramu B €J1€KTPOIIOMIiHECLIEHTHIN
IiOAHIN TEXHOJIOTII. A PO3YMHHICTE OTPUMAHUX KOMILJIEKCIB Y BOZ1 BiIKPUBA€ MEPCIEKTUBY 114 iX TPAKTUYHOTO
3aCTOCYBaHH4 B 6iosorii Ta MeguLIyHi. TakuM YMHOM, pe3yJIbTaTH [IPOBEAEHUX B PAMKaX JaHOI POOOTH JOCIIiIPKEHb:
- JOTIOBHIOIOTh 3HAHHS 1[0/10 KOOPIMHALIIMHO-XIMIYHUX BJIaCTUBOCTEN MOHO- Ta b6ic-xesnaTyouux CAQ ta KA
JliraHfiiB; - NOIJIUOGJIIOIOTh PO3YMiHHSI 3B'S3Ky CIIEKTPaJIbHUX XapaKTE€PUCTHUK JIAHTAHOIiB 3 Oy[I0BOI0 KOMIIJIEKCHUAX
CIIOJIYK; - CIIPUSIIOTh PO3POOL MiAXO0iB N0 MOLIYKY Haii6inbi e(peKTUBHUX JIraHIHUX CUCTEM Ha OCHOBI Kapbanui-
Ta cysbdoHinamizopocdatis 111 ofepKaHHS MOHO- Ta OisiIepHUX KOMILJIEKCIB JIAaHTAHOIAIB 3 OasKaHUMU
JIIOMiHECLIEHTHUMMU XapaKTePUCTHUKAMU; - IEMOHCTPYIOTh IOTEHIIiajl IPaKTUYHOTO BUKOPUCTAaHHS OisiilepHUX
KOMILJIEKCIB €BPOIIiI0 Ta TepOito 3 bic-xenaryiounm CAD jliranioM B SIKOCTi JIIOMiHO(OPIB B TEXHOJIOTII 6i11x
CBIiT/IOiOMIB.

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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