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2. Functionalization of iron (II) clathrochelates by Cu- and Pd-promoted reactions

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYE€HO PO3po0bLi MeTOIB (QyHKIiOHAi3allii raJloreHo3aMillleHUX KJIaTpoXesIaTiB
3asiza(ll) 3 BUKOPUCTAHHIM METaJl IPOMOTOBAHUX PeaKIliil Ta JOCJiI’)KEHHIO HOBUX TUIiB MaKPOOiLIMKIIIYHUX TPUC O
niokcumariB. CHHTe30BaHO Ta OXapaKTepU30BaHO 17 HOBUX MaKPOOGIIUKIIYHUX KIATPOXEIATHUX KOMILJIEKCiB
3aniza(ll). [IpoBefeHO cucTeMaTnuyHe AOCHIIPKEHHS PeaKLiil TpudIIyopoaKiloBaHHs, NepPayopoaprloBaHHs a
TaKOX I1apLiaJIbHOTO OOMiHY PeaKLiIHO30AaTHUX aTOMIB TaJIOT€HiB 3 BUKOPUCTAHHSIM CunllpOMOTOBaHUX PEAKLi.
Brniepiie cunTe3oBaHo KnaTpoxesnaty 3ani3a(ll) 3 tpudayopomernibHIMY Ta nep(ryopoapuibHUMU pebepHUMU
3aMiCHUKaMu 6e31ocepeIHbO 3B'I3aHUMU 3 MAaKPOOIIUKIIYHUM OCTOBOM. BCTaHOBJIEHO, 1110 CE€IEKTUBHICTh LIUX
peaxiil TpudIyopoMeTUIyBaHHs Ta NapLiaIbHOrO 0OMiHy aTOMIB rajloreHy raJJoreHOKJIaTpOXeJIaTHOTO
MIpeKypcopa 3aJeXXUTh Bi, IPUPOAU PO3UMHHUKA Ta CHIBJIraHfa, sKi CHibHO (GOPMYIOTh PEAKLiTHO3IaTHUN

KOOPAMHALiHUI MeTaJIopraHiuHuil inTepmesiat. BcTaHOB/IEHO e(PeKTUBHICTb 3aCTOCYBAHHS KYIIPATHOTO



meTasnopraniyHoro peareHTy CuC6F5 nyisa moaudikarii enekTpoHoepiquTHUX KOOPANHALIMHNX CIOTyK 3ami3a(ll).
Po3po6sieH0 MeTos OTPUMAaHHS 3MilllaHOTaJIOTeHITHOTO Ki1aTpoxeaty 3aii3a(Il) 3 BUKOpUCTaHHSIM
CunnpomMoToBaHoOi peakllii 06MiHy OJIHOro aTOMy rajJIoreHy B I0ro rajloreHigHOMY IpeKypcopi. Po3po6ieHo Ta
peasizoBano Pdo ta Pd /CunnpomoToBaHi peakuii apuioBaHHd (peakuist Cy3yKy) Ta €TUHIIIOBaHHS (PEKLis
CoHorampa) rajJioreHoKJIaTpoxesaris 3amisa(Il), BctaHOBI€HO LIIXU Nepebiry peaxiiiil, BA3Ha4€HO YMOBU
yTBOpeHHs! 38'13Ky CoC MK MOJIeKy1aMU KJIaTpoXeJslaTHUX [IpeKypcopis 3aiiza(ll) Ta cMHTOHaMu BiflIOBiIHUX

KapOaHioHiB.

2. This dissertation is dedicated to developing methods of functionalization of halogen-substituted iron (II)
clathrochelates with metal-promoted reactions and studying new types of macrobicyclic tris-dioximates.
Seventeen new macrobicyclic clathrochelate iron (II) complexes have been synthesized and described. A
systematic study of the conditions for trifluoroalkylation, perfluoroarylation, and partial exchange of reactive
halogen atoms with Cu-promoted reactions has been conducted. Iron (II) clathrochelate complexes with
trifluoromethyl and perfluoroaryl ribbed substituents directly linked to the clathrochelate backbone by a
carbon-carbon bond have been synthesized for the first time. Selectivity of trifluoroalkylation reaction and partial
exchange of halogen atoms has been determined to depend on the nature of the solvent and co-ligand which form
the coordination reactive organometallic compound. The efficiency of using copper organometallic compound
CuC6F5 for modification of electron-deficient iron (II) complex compounds has been demonstrated. A method for
synthesizing mixed-halide iron (II) clathrochelate based on copper-promoted reactions of halogen atom exchange
has been examined. Pd- and Pd /Cu-promoted reactions of arylation (Suzuki reaction) and ethynylation
(Sonogashira reaction) of halogen-substituted iron (II) clathrochelates have been studied, reaction paths have been
determined, and conditions for carbon-carbon bond formation between clathrochelate and carbanion synthons
have been determined.
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