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Pedepar:

1. MeTOoz10M 3MiHHOCTPYMHOTO €JIEKTPOXIMIYHOTO CUHTE3Y ofiep>kaHo 20 paHille HEBIIOMUX CIOJYK KYIIPYMY 3
eTusIeHliaMiHieM Ta Horo N-aninbHuUMU noxinHumy, 10 3 saxux € ni-kommiaekcamu Cu(l) - ogun 3 N-anin-N,N,N',N'-
TeTpameTwieTuneHgiaminiem ([H+alltmen]2+), yotupu 3 N,N'-guamnin-N,N,N',N'-TrerpameTuneTuieHgiaminiem
(dalltmen2+), onun 3 N,N,N',N'-terpaaninerunexgiaminiem ((H+)2tallen), omus 3 N,N,N,N',N'-
neHraasninetuneHgiaminiem ([H+pallen]2+), Tpu 3 N,N,N,N',N',N'-rexkcaaninerunenziaminiem (hallen2+), i 3
IOTIOMOTOI0 PEHTIT€HOCTPYKTYPHOTO aHaJli3y BCTAHOBJIEHO iXHIO KPUCTAJiuHy Oy0oBY. Y mi-komIuiekcax Kynpymy(l)
oHieBi N-asisipHi NOXifgHI eTuIeHAiaMiHy MPOSBIISIOTh ce€0€e SIK MiCTKOBI JliraHI 1, KOOPAUHYIOUKCH IO aTOMIB
kynpymy(l) noagifinumu 3B'a3kamu C=C asiibHUX rpym. B CTPyKTypax LuX KOOPAMHALINHUX CIIOJYK YTBOPIOIOThCS
gk puckpeTHi ([(dalltmen)0.5CuCl2] Ta in.), Tak i mosiMepHi aHioHHI pparmeHTH (OLHO-, ABO- Ta TPUBUMIpHI:
[(hallen)0.5Cu2Br3], [(H+alltmen)Cu4Cl6] Ta [(dalltmen)0.5Cu2Cl1.67Br1.33] BianosinHo). Y kommnaekcax Kynpymy(l),
Iie BiJICYTHSI Mi-B3a€MOJisl 3 aTOMOM MeTaJly, IEPEBAXKHO YTBOPIOIOThCS NoJiMepHi cTpiuku (CuX2-)n, MixK SIKUMU

PO3TaIIOBYIOTHCS OPTraHiyHi KaTioHH, CIIOIy4eHi 3 HUMU 32 paxyHOK 3B's3KiB (E)H...X. BinbuicTs mi-KoMILJIeKCiB



kynpymy(l) 3 oHieBuMy N-asiJIbHMMU NOXiIHUMU €TUJIEHiaMiHy MalOTb KOMOIHOBaHY KOOPAMHALITHO-
BOJHEBO3B's13aHy I10JIiIMEPHY CTPYKTYPY. Bci mocimkeHi crnosyku 3a 0co6IMBOCTSIMU iXHBOI 6YJOBU MOKHA
IIO/IIJINTY Ha TPY KJIACHU: JIAHILIIOKKOBI, IIapyBarti Ta KapkacHi. Kito4yoBy posb y GOpMyBaHHi iXHbOI CTPYKTypU
Biflirpae opraHiyHuil jirani. BakyiuBy poJib Y CTPYKTYpPi KOMILIEKCIB BifirpatoTs 38'13ku (E)H.. X (X = Cl, Br, ONO2).
2. By means of the alternating-current electrochemical technique 20 new copper compounds with N-allyl
derivatives of ethylenediamine have been obtained and X-ray structurally investigated, among them are 10 pi-
complexes of copper(l) - one compound with N-allyl- N,N,N'N'-tetramethylethylenediammonium ([H+alltmen]2+)
- [(H+alltmen)Cu4Cl6], four - with N,N'-diallyl-N,N,N',N'-tetramethylethylenediammonium (dalltmen2+) -
[(dalltmen)0.5Cu(NO3)2], [(dalltmen)0.5CuCl2], [(dalltmen)0.5CuCl0.72Br1.28], [(dalltmen)0.5Cu2Cl1.67Br1.33], one -
with N,N,N',N'-tetraallylethylenediammonium ((H+)2tallen) - [{(H+)2tallen}0.5Cu2CI3], one - with N,N,N,N',N'-
pentaallylethylenediammonium ([H+pallen]2+) - [(H+pallen)Cu4Br6], and three - with N,N,N,N',N',N'-
hexaallylethylenediammonium (hallen2+) - [(hallen)0.5CuBr2], [(hallen)0.5Cu2Br3] and [(hallen)0.5Cu2Br2.27Cl0.73].
In copper(l) pi-complexes N-allyl derivatives of ethylenediamine demonstrate a bridged behaviour: they are
coordinated to the metal atoms with C=C bonds and act as mono-, di- or tetradentate ligands. Both discrete
([(dalltmen)0.5CuCl2], etc) and infinite (1D, 2D and 3D, [(hallen)0.5Cu2Br3], [(H+alltmen)Cu4Cl6] and
[(dalltmen)0.5Cu2Cl1.67Br1.33], correspondingly) inorganic fragments are arised in these complexes. In the crystal
structure of [(H+alltmen)Cu4Cl6] pi-coordinated [H+alltmen]2+ cations are located in cavities of two-dimensional
copper(l) halide aggregate (Cu4Cl62-)n. The compounds [(dalltmen)0.5CuCl2], [(dalltmen)0.5CuCl0.72Br1.28] and
[(hallen)0.5CuBr2] contain binuclear Cu2X42- anions which are connected with the ligand cations into polimeric
coordination chains. In the structures of [(dalltmen)0.5Cu(NO3)2], [(H+pallen)Cu4Br6], [(hallen)0.5Cu2Br2.27C10.73]
and [(hallen)0.5Cu2Br3] infinite inorganic chains are linked with the organic cations into two dimensional layers.
Complex [(dalltmen)0.5Cu2Cl1.67Br1.33] contains a three-dimensional copper(I)halide anion (Cu2X3-)n with pi-
coordinated cations of dalltmen2+ in its hollows. In the structure of [{(H+)2tallen}0.5Cu2Cl3] Cu4Cl62- the anions
are connected with (H+)2tallen m4-cations into a {(H+)2tallen-Cu4Cl6-(H+)2tallen-Cu4Cl6}n network. Thus,
bridged cations of N-allyl derivatives of ethylenediammonium act as linkers of the separate anionic copper(I)
fragments. Crystal structures of copper(l) non-pi-complexes consist of infinite simple chains (CuX2-)n (or CuBr32-
anions for [H+pallen][CuBr3]) and N-allyl derivatives of ethylenediammonium, which are connected with H-bonds.
Size of organic ligand, a type of inorganic fragment, number of Cu-(C=C)-bonds and H-contacts influence
markedly on a structural design of the copper(I) pi-complexes. Compared to the mainly discrete structures of
copper(I) complexes with ethylenediamine itself and its some alkyl derivatives, one-dimensional
([(dalltmen)0.5CuCl2], [(hallen)0.5CuBr2], etc.), two-dimensional ([(H+alltmen)Cu4Cl6], [(dalltmen)0.5Cu(NO3)2],
[(H+pallen)Cu4Br6], [(hallen)0.5Cu2Br3], etc.) and three-dimensional ([(dalltmen)0.5Cu2Cl1.67Br1.33],
[{(H+)2tallen}0.5Cu2Cl3]) coordination polymers demonstrate new possibilities of Cu(I) pi-complexes crystal
engineering for N-allyl derivatives of ethylenediamine. The (E)H...X bonds (X = Cl, Br, ONO2) play a significant role
in a crystal structure of the complexes. For example, in [{(H+)2tallen}0.5Cu2Cl3] strong (N)H...X bonds unite
structural fragments into a three-dimensional framework, and weak (C)H...X bonds fasten the bulky ligand cations.
Thus, Cu-(C=C) interaction and H-bonds are two crucial factors in crystal engineering of copper(I) pi-complexes
with N-allyl derivatives of ethylenediammonium, and competition between them leads to a formation of diversity
of the structures discussed.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHOI AiSJILHOCTI:
IlizcyMKH JOCIiAKEHHS:

ITy6osikamii:

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. MucekiB Map'as I'puroposuy

2. Mys'kiv Marian Grygorovych

KBasiikamis: n.x.1., 02.00.01
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. lltemenko Onekcannp BacuiboBuy

2. llltemenko Onekcangp BacunboBud

KBasigikamis: 1.x.n., 02.00.01
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. lomaceBuy KocTsaHTUH BasieHTUHOBUY

2. JomaceBuu KocTgHTUH BasieHTUHOBUY

KBasmigikamis: n.x.1., 02.00.01
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Kotyp borgan fIpocnaBoBuy

Kotyp borgan SIpocnaBoBuy

IOpuenko T.A.



