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1. TlocTagiriHuii cuHTE3 reTepobiMeTaIbHUX KOOPAWHAIINHUX TI0JIiMEPiB Ha OCHOBI MipuANH3aMileHux b-

JIIVKETOHATIB

2. Step-by-step construction of heterobimetallic coordination polymers employing functionality of a pyridyl
substituted b-diketonates

Pedepar:

1. Incepraliiio pucBsideHO po3poOLii I0CTaiiHOrO MiIX0y 10 CUHTE3Y reTepobiMeTalbHUX KOOPAMHALIHHNX
nosiiMepiB 3 BUKOPUCTaHHSIM HipUAMH3aMIillleHUX b-TUKeTOHATIB METaJiB B SIKOCTI JliraHziB. CHHTE30BaHO psif,
(mipupuH-, PeHin- Ta IUQeHin3amileHnx) b-IMKeTOHIB Ta OepKaHO KOMIIIEKCH OepUIlilo, aloMiHilo, 3amisa(Ill) ta
LMPKOHiIo (19 KpucTaniYHUX CTPYKTYP). BcTaHOBJIEHO, 1110 TPUC- KOMILIEKCH € KOH(GOPMALiiHO THYYKUMU i B
KPUCTJIIYHOMY CTaHi HabyBalOTh CYTTEBO BUKPUBIJIEHOI MOJIEKYJIIPHOI reoMeTpii. [lokasaHo, 1o nipuauHaamineHi
6ic- i TpUC- b-AMKETOHATH METaJIiB BUABJISIIOTh BJIACTUBOCTI METaIOJIraHiB (KOMIJIEKCHI CIIOJIYKU B SIKOCTI
niraniB), a ix B3aemogis 3 consimu Cu(l), Cu(Il), Ag(l), Zn(Il), Cd(II), Co(Il) Bee 1O yTBOPEHHS reTepobiMeTaNIbHUX

KOOpAMHALiHUX Noy1iMepiB (34 KpUCTaliYHi CTPYKTYpHU), B IKUX METAJIOJIraHAu y He3MIHHOMY BUIJISli iHTErpOBaHi



B CTPYKTYPY Kapkacy. JociIKeHo roJI0BHi YMHHUKM, SIKi BIVIMBAIOTb HAa OYyOBY MOJIiIMEPY Ta BCTAHOBJIEHO, 11O /715
KOHQOpMaIiliHO rHyYKUX TeKTOHiB [AIL3] rosioBHUM (PakTOPOM € KOOpIMHALIIHA FeOMETPisl i0HIB MeTasy 3 IKUMU
BOHU BCTYHNAIOTh y B3aeMoZiio. [Ipu 1boMy peasisyeTbcsl 6iMeTasbHi KBaJpaTH, leCTU- a00 BOCbMUKYTHI LIUKJIY B
SIKOCTi 6a30BUX €JIEMEHTIB CTPYKTypH. 17151 6i(pyHKLiOHAIbHUX TEKTOHIB [BeL2] TUIIOBMM € YTBOPEHHS
KOOPAMHALNHUX JIAHIJIOTIB, 10 MOXYTh OyTH IIO€AHAH] y KApKacH 3a IOIIOMOT0I0 MiCTKOBUX aHiIOHIB 260 BOJHEBUX
3B'SI3KiB.

2. The dissertation deals with step-by-step approach for the synthesis of heterobimetallic coordination polymers.
The presented strategy is based on the synthesis of b-diketonate complexes from ampolydentate b-diketones as a
first step, and the subsequent use of the synthesized complexes with pendant pyridyl groups as ligands in their
own way. Accordingly, series of substituted diketones, including phenyl and biphenyl substituted ones as model
ligands, and corresponding diketonates of Be(1I), Al(IIl), Fe(III), Zr(IV) were obtained and structurally investigated
(19 crystal structures). It was observed, that comparing to the expected rigid-spacer role of the bis-diketonates,
the tris-complexes reveal significant flexibility and deflection from trigonal symmetry in the solid state. These
observations were supported by quantum-chemical modelling and allowed to suggest, that the linear joint of
trigonal blocks could lead to other possibilities than the "honeycomb" hexagonal network - the possible formation
offour and eight membered cycles along with anticipated six-membered ones was stated. The diketonate ligands
were used for synthesis of heterobimetallic coordination polymers with Cu(l), Cu(II), Ag(I), Zn(II), Cd(II), Co(1I) - in
total, 34 crystal structures were investigated and the validity of the approach is demonstrated. Main factors,
influencing the structures of the coordination polymers are examined with main accent set on the role of limited
flexibility of the diketonate building blocks. One of the most interesting results is the predictable observation of
bimetallic squares and octagons along with hexagons as main structure motives in the structures of [AlL3] based
polymers. The results presented in the dissertation substantiate the use of metal diketonates for synthesis of
metal-organic frameworks towards applications and demonstrate the possibilities of rational design of crystal
structure by using partially flexible building blocks.
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