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1. BnnuB 6ynoBu koopauHauinnHux noaimepis Fe(III), Co(1I), Cu(Il) 3 kap6OKCUIATHUMY i MipUAMHBMICHUMU

JliraHJlaMM Ha ix copOlIiiiHi BJIaCTUBOCTI Ta KaTaJliTUUHY aKTUBHICTb B peakuisix Knesenaresns i Aupi

2. Influence of the structure of coordination polymers Fe(III), Co(II), Cu(Il) with carboxylate and pyridine-
containing ligands on their sorption properties and catalytic activity in the Knoevenagel and Henry reactions

Pedepar:

1. Incepranist npucBsyeHa 4OCIiIyKeHHIo 0y0Bu KoopauHaliitHux rnonimepis Fe(III), Co(II), Cu(Il) 3
KapOOKCUJIaTHUMU Ta NMipUIMHBMICHUMU JliraHAamu, COpOLIIHNX BJIACTUBOCTEN TAKUX CIIOJIYK IO BiJHOIIEHHIO 1O
HITPOMETaHy, CaJIiUII0BOTrO ajbAerify Ta 9-aHTpaLeHKapOalbIerily, a TAKOXK KaTaliTUYHOI aKTUBHOCTI OZ€P>KaHUX
KOOPAMHALINHUX NI0JIiIMEPIiB B peakLisx KOHJeHcalii caminuioBoro anpaeriny i 9-aHTpaleHkapbaibaeriay, mo
CYTTEBO BiJIPi3HAIOTHCS PO3MIPOM MOJIEKYJI, 3i CIIOJIyKaMHU, SIKi MiCTSITh aKTMBHI METUJIEHOBI IPYyIIY — HITDOMETAaHOM
i ManoHOgMHITPUIOM. B pO60Ti PO3P0O6IEHO METOIM OAEP>KAHHS HOBUX KOOPAMHALIHUX [I0JIiIMEDiB
[Fe2(OH)0,3(btc)4/3]nCl1,7n, [CoCI2(L1)2]n, [CoCI2(L2)2]n, [Co2(Piv)4(dpe)2]n. [Cu2(Piv)4(dpe)]n, mocaimkeHo
KaTaJliTH4HY aKTUBHICTb TaKUX CIIOJIYK Ta ABOX onucaHux paHime [TKII [Fe2NiO(Piv)6(4-ptz)]n Ta [Cu3(btc)2]n -- B



peakuisix KueBenaress i Anpi (bte3- = 1,3,5-6eH301TprUKap6oKcuaT, Piv- = nisanart, 4-ptz — 4-nipuauaTpuasuH,
dpe - TpaHc-1,2-gu(4-nipugun)etunen), L1 = 2,6-6ic(4-nipuanmn)-4-(4-N,N-nuetunaminodenin)nipuauy, L2 = 2,6-
6ic(4-nipuaumn)-4-(4-N,N-gumerunamiHodeHin)-nipu-nvH). MeTogoM peHTTeHOCTPYKTYPHOIO aHai3y
MOHOKPHUCTAJIiB BCTAHOBJIEHO KPUCTAJIIUHY OYZOBY 5 HOBUX KOOpAMHALIHUX NoJiMepiB. [TokazaHo, 10 Maibke BeCb
06'em nop cnoayk [Fe2(OH)0,3(btc)4 /3]nCl1,7n, [Fe2NiO(Piv)6(4-ptz)|n Ta [Cu3(btc)2]n gocTynHuii ans
casiuioBoro anbaerigy. JJocaimKkeHo KiHeTUKY afcopOLiii casiliioBoro aabaeriny TakKUMU IIOPUCTUMU
KOOpAMHALitHUMU NTOJIiIMEPaMU 3 PO34MHIB Ta IPOAHaJli30BaHO BHECOK Pi3HUX MOXJIMBUX MEXaHi3MiB afcopOLii.
[TokasaHo, 0 KiHETUKA NIPOLECIB KOHEHCALlii apOMAaTUYHUX AJIbIETiIiB 3 HITPOMETAHOM Ta MAJIOHOAVHITPUIIOM
ONMCYETLCS PIBHSAHHSIMY [IEPUIOTO MOPSAKY 32 CaliLMJIOBAM aJIbJETiIOM B yMOBAX HAMJIMIIKY HiTPOMETAHY.
[TopucTi koopauHaLifiHi ToiMepu, SIKi MiCTSTh SIK KOOpAWHAIITHO HeHacUYeHi ioHU MeTasliB (KUCJIOTHI IeHTpU
JIbloica), Tak i HEKOOPJIMHOBAaHI JOHOPHI aTOMU JliraHzis (OCHOBHI LIeHTPHU JIbloica) € e(PeKTUBHUMU KaTali3aToOpaMu
[IpoLeCiB KOHAEH callil apOMaTUYHUX aJbIETi/iB Ta CIIOJIYK 3 aKTUBHMMU METUJIEHOBUMU IPYIIaMy. BUKOpHUCTaHHA
KII [Fe2(OH)0,3(btc)4 /3]nCll,7n sk KaTanizaTopa B peakliisix KOHAeHcallil casiluiIoBOro ajJbIeriny 3
MaJIOHOJVHITPUJIOM Ta HITPOMETAHOM B IIPOTOYHOMY PEAKTOPI 403BOJISI€ AOCATTU KOHBEPCii anbuerigy Ha piBHi 100

% Ta 85 % 3a KIMHATHOI TeMIepaTypH, BiATIOBiAHO.

2. The theses is devoted to investigation of the structure of coordination polymers of Fe(III), Co(Il), Cu(II) with
carboxylate and pyridine-containing ligands, sorption properties of such compounds in relation to nitromethane,
salicylaldehyde and 9-anthracenecarbaldehyde, and catalytic activities of the obtained coordination polymers in
the reaction of these aldehydes with active methylene compounds - nitromethane and malononitrile. Synthesis
methods of the new coordination polymers [Fe2(OH)O0,3(btc)4 /3]nCl1,7n, [CoCI2(L1)2]n, [CoCI2(L2)2]n,
[Co2(Piv)4(dpe)2]n. [Cu2(Piv)4(dpe)]n have been developed (btc3- = 1,3,5-benzenetricarboxylate, Piv- = pivalate,
dpe = trans-1,2-di(4-pyridyl)ethylene), L1 = 2,6-bis(4-pyridyl)-4-(4-N,N-diethylaminophenyl)pyridine, L2 = 2,6-
bis(4-pyridyl)-4-(4-N,N-dimethylaminophenyl)-pyri-dine. The catalytic activity of five new and two previously de-
scribed coordination polymers have been studied. The crystal structure of five new coordination polymers was
determined by the X-ray crystallography analysis. It has been shown that the pores of the coordination polymers
[Fe2(OH)0,3(btc)4 /3]nCl1,7n, [Fe2Ni(Piv)6(4-ptz)]n and [Cu3(btc)2]n were accessible for salicylaldehyde molecules
(4-ptz - tris-(4-pyridyl)triazine). Kinetics of salicylaldehyde adsorption from solutions by such PCPs has been
investigated and contribution of different possible sorption mechanisms has been analyzed. It was shown that
kinetics of aromatic aldehydes condensation with nitromethane could be described by pseudo-first order
equations in excess on nitromethane. This finding agrees with the mechanism, involving interaction of one
nitromethane molecule with one molecules of salicylldehyde, activated due to coordination to metal ion in porous
coordination polymer. It was found that Fe3+ ions in the coordination environment of oxygen donor atoms of
1,3,5,-benzenetricarboxylate possessed higher catalytic activity compare to Cu2+ ions in similar environment; this
fact could be explained by higher electronegativity of the former ions. It was found on the grounds of analysis of
kinetics of salicylaldehyde sorption by porous coordination polymers [Fe2(OH)0,3(btc)4 /3]nCl1,7n, [Cu3(btc)2]n
and [Fe2NiO(Piv)6(4-ptz)]n that such process was controlled by chemosprption of the aldehyde and did not
depend on the pores size and the rate of external diffusion of its molecules to sorbent particles. Coordination of
the aldehyde to Cu2+ and Fe3+ ions in [Cu3(btc)2]n and [Fe2(OH)0,3(btc)4 /3]nCl1,7n, respectively, or formation of
H-bonds of the aldehyde and ligands in [Fe2NiO(Piv)6(4-ptz)]n could be the driving force of such chemosorption.
The use of the porous coordination polymer [Fe2(OH)0,3(btc)4 /3]nCl1,7n as a catalyst for the condensation
reaction of salicylaldehyde and malononitrile and nitromethane in a flow reactor leads to 100 % and 85 %
conversion of salycilaldehyde at room temperature, respectively.
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