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1. Tirok B.M. CriiHoBu#1 nepexiz, B MeTasnouiaHigHuxX Komiekcax Fe(ll) 3 6iuukIiyHUMY a3MHOBUMU JliraHAAMU. —
KBanigikaniiiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jlucepralist Ha 30,00yTTsI HAQyKOBOTO CTYII€HS JOKTOpa
dinocodii 3a cnenianpHicTIO «102 - Ximisi» (ramy3sb 3HaHb — «10 [IpupogHudi Hayku»). — HaljionanbHU# yHiBEpCUTET
«KueBo-MorusnsgHcbKa akazeMis», MinicrepcTBo ocBiTH i Hayku YKpainu, Kuis, 2022. Juceprauiiina po6oTta
IIPUCBSIYE€HA CUHTE3Y Ta NOCiI)KeHHIO Pi3nYHUX BJIACTUBOCTEN HOBUX KOMILJIEKCHUX crioyyk Fe(Il) 3i criiHoBUM
nepexonom (CIT) Ha OCHOBI GILMKJIIYHUX a3MHOBUX JIiraH/iB Ta JIHIHHUX 200 MJI0CKOKBaAPATHUX LliaHOMeTallaTHUX
KO-JliraHAiB, BCTAHOBJIEHHIO iXHbOI KPUCTAJIIYHOI OYAOBU Ta NOCITKEHHIO KiHeTUYHUX edeKTiB nepediry CIL. Y
pe3yJbTaTi BUKOHaHHS po60TH 6yJI0 OTPMMAHO 7 HOBUX MeTaloLiaHigHuX KoMisekciB Fe(Il) Ha ocHOBI GiuKIiYHMX
a3MHOBUX JliraHiB, Takux sk ¢pranasuH (phth), nipunasuno([4,5-dnipunasus (pdzpdz), 2-peninnipasus (Phpz), 1,6-
HapTupuauH (1,6-naphthy). [TokazaHo, mo KoMmIeKkcu Ha ocHOBi phth Ta pdzpdz 3 n10CKOKBagpaTHUMU
L[iaHOMETaJIAaTHUMU KO-JliraHAaMM XapaKTepu3yloTbcsl ogHoeTanHuM CII 3a HU3bKUX TEMIIEPATYp 3 IIHUPOKOIO

neTsielo TepMivHoro ricrepesucy. Kommnsekcu Ha ocHOBi Phpz 3 siHiHUMY LiaHOMeTaJIaTHUMU KO- JiiraHzamu



XapakTepuayoThes gpoxeranHum CIT 3a HU3BKUX TemnepaTyp 6e3 ricTepesucy, a MeTasoLiaHiTHOMY KOMILJIEKCY Ha
ocHoBi 1,6-naphthy Bnactusuit ogHoetanHuii CII 3 LIMPOKOIO METJIEeI0 TEPMIYHOrO TricTepe3ucy, LLeHTPOBAHOIO 32
KiMHaTHOI Temnepartypu. TakuM 4MHOM, IIOKa3aHO 10 Bapiallisl Iapy a3uHOBUH Jliran,/Ko-Jiiraij, IpuBOAUTh A0
oTpumaHHs KoMmIekcis Fe(Il) i3 kapguHanpHO pi3HUM HA60pOM OCHOBHUX napametpis CII (Temneparypa, pisKiCTs,
3aBeplIeHicTh Ta rictepesnc). Ha 0CHOBI pe3ysbTaTiB MOHOKPUCTAIbHOTO PEHTT€HOCTPYKTYPHOIO aHAi3y
ITI0OKa3aHO, 1O BCi OTPUMaHi CIIOJIYKU MAIOTh CXOXKi CTPYKTYpPHI MOTUBH, 4Ki IPUTAMaHHi aHAJI0TaM KJIaTpaTiB
l'opmanHa: itoHu pepymy(Il) maroTh NICEBAOOKTaeApUYHE KOOpAMHALiiHEe oToueHHs [FeN6] 3 BoMa a3aMHOBUMU
JliraHJaMHU B akciabHOMY IIOJIOXKEHH] Ta YoTupma aunjianHoMmeTtanatHumu [MI(CN)2]- (ge MI = Ag a6o Au) a6o
teTpauiaHomeTtanatHumu [MII(CN)4]2- (ge MII = Pd a6o Pt) dpparmeHTamy, 1o 3aiiMaloTh €KBATOPiabHi MO3UILII.
Briepiue 6ys10 OTpuMaHO [Bi KPUCTAJIYHI CTPYKTYPU y Pi3HUX CIIIHOBUX CTaHAax 3a KiIMHATHOI TeMIlepaTypu AJ1st
OJIHOTO i TOTO X KOMILJIEKCY (KOMILJIEKC Ha OCHOBI 1,6-naphthy). Bysio nokasano, mo 3D kapkacu Ha ocHOBi pdzpdz 3
IIJIOCKOKBAJPaTHUMU L[iaHOMETAJIATHUMU KO-JliraHAAMM XapaKTePU3YIOTbCSI BUCOKOIO IIOPYBATICTIO, MAIOY1
IOCTYIIHI [1711 TOCTbOBUX MOJIeKYJI Iopu. ILIy11x0oM [OPiBHSIHHS BlaCcTUBOCTEN PTana3nHOBUX KOMILJIEKCIB i3
CIIOJIyKaMU Ha OCHOBI Nipua3uny Ta (PeHiNipasuHOBUX KOMILIEKCIB i3 CIIOJIyKaMy Ha OCHOBI MipazuHy 0yJj10
[IOKa3aHo, O CTPYKTypHA MoAu@iKallis akciasbHOrO Jirangy no3BoJise OTpUMary HOBi crionyku Fe(Il) i3
KapIMHaJIbHO pi3HUM Habopom napameTpis CII. BussneHo, mo nepebir CI1 y Bcix orpumanux komizekcax Fe(ll)
CYIIPOBOMKY€ETHCSI Pi3KOI0 3MiHOIO 3a6apBJIEHHS KOMILJIEKCIB (TEpMOXpPOMHUM edeKToMm) npu nepexoni mixx BC ta
HC cranamu. [1okazaHo, 10 WMprHA NETI TEPMIYHOrO ricrepesucy Ta piskicTs CI1 y MOHOKpHUCTaIax
MeTasouianifgHoro kommuekcy Fe(Il) Ha ocHoBi 1,6-naphthy 3anexuTs Bif WBUAKOCTI 3MiHM TeMIlepaTypH, 10
CBIUMTb IIPO HASBHICTb KiHeTUYHUX edekTiB nepebiry CII B naHill cnosyui. BusiBieHo, o npy MBUIKOCTI 3MiHU
temnepatypu 0.1 K-xB-1 KOMIIJIEKC XapaKTePU3YIOThCSI HAHMKYOIO BUAKICTIO NomupeHHs ¢pasu (3 Hm-c-1) cepen
Bigomux ns koMiuiekcis Fe(ll) 3i CII. [IpyunHOI0 IuX KiHETUYHUX €(EKTIB € HASIBHICTb YMCJIEHHUX
MIiKPOCTPYKTYPHUX IePeKTiB Y MOHOKPUCTANAX, 1110 € HEBil'eMHOIO XapaKTePUCTUKOIO 1aHOi crioyyKu. KioyoBi
cJI0Ba: criiHoBuM nepexin, komiiekcu Fe(1l), aHanory knaTtpatis 'opmaHHa, 6iLMKIiYHI a3MHOBI JliraHy,

KpUCTaJliYHa CTPYKTypPa, MarHiTHi BJIACTUBOCTI, OIITUYHI BJIACTUBOCTI, KIHETUYHI JOCII)KEHHS.

2. Hiiuk V.M. Spin crossover in Fe(II) cyanometallic complexes with bicyclic azine ligands. - Qualifying scientific
work on the rights of the manuscript. Thesis for scientific degree of Doctor of Philosophy in specialty 102
-Chemistry (10 - Natural sciences). — National University of «Kyiv-Mohyla Academy», Ministry of Education and
Science of Ukraine, Kyiv, 2022. The thesis is devoted to synthesis and study of physical properties of new spin-
crossover (SCO) Fe(II) complexes based on bicyclic azine ligands and linear or square- planar cyanometallate co-
ligands, establishment of their crystal structure and study of kinetic effects upon SCO. Seven new Fe(lI)
cyanometallic complexes based on bicyclic azine ligands, such as phthalazine (phth), pyridazino[4,5-d]pyridazine
(pdzpdz), 2-phenylpyrazine (Phpz), 1,6-naphthyridine (1,6-naphthy), have been synthesized. It is shown that
complexes based on phth and pdzpdz with square-planar cyanometallate co-ligands are characterized by a one-
step SCO with a wide thermal hysteresis loop at low temperatures. Phpz complexes with linear cyanometallate co-
ligands are characterized by a two-step SCO without hysteresis at low temperatures, and cyanometallic complex
based on 1,6-naphthy is characterized by a one-step SCO with a wide thermal hysteresis loop centred at room
temperature. Thus, it is shown that the variation of azine ligand /co-ligand pair leads to Fe(II) complexes with
different SCO parameters (temperature, sharpness, completeness, and hysteresis). Based on the results of single-
crystal X-ray diffraction analysis, it is shown that all the obtained compounds have similar structural features,
which are inherent in Hofmann clathrate analogues: Fe(Il) ions have a pseudo-octahedral coordination
environment [FeN6] with two azine ligands in the axial positions and four dicyanometallic [MI(CN)2]- (where MI =
Ag, Au) or tetracyanometallic [MII(CN)4]2- (where MII = Pd, Pt) fragments occupying equatorial positions. Two
crystal structures of the same complex (1,6-naphthy complex) in different spin states at room temperature have
been obtained for the first time. It was shown that 3D SCO frameworks based on pdzpdz with square-planar
cyanometallate co-ligands are characterized by high porosity having guest available pores. By comparing the
properties of complexes with phthalazine and with pyridazine or complexes with phenylpyrazine and with
pyrazine, it was shown that the structural modification of the axial ligand allows to obtain new Fe(II) compounds



with different SCO parameters. It was found that SCO in all the obtained Fe(Il) complexes is accompanied by a
sharp change in the colour of the complexes (thermochromic effect) upon transition between the high-spin (HS)
and the low-spin (LS) states. It is shown that the sharpness and width of the thermal hysteresis loop of SCO in
single crystals of Fe(II) cyanometallic complex based on 1,6-naphthy depends on the temperature sweep rate,
which indicates the existence of kinetic effects of the SCO in this compound. It was found that at a temperature
change rate of 0.1 K min-1the complex is characterized by the lowest phase-boundary propagation velocity (3
nm-s- 1) among those known for SCO Fe(Il) complexes. The reason for these kinetic effects is the presence of
numerous microstructural defects in single crystals, which is an intrinsic characteristic of this compound. Key-
words: spin crossover, Fe(I) complexes, Hofmann clathrate analogues, bicyclic azine ligands, crystal structure,
magnetic properties, optical properties, kinetic studies.
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