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Abstract

This reserch sets out to examine the preparation, spectroscopic properties (IR, solid state VIS,
EPR), X-ray crystal structures and magnetism of the pseudohalide, carbonato- and carboxylato-bridged
polynuclear copper(Il) complexes containing the di-2-pyridylamine (dpyam), 2,2 -bipyridyl (bpy) and 1,10-
phenanthroline (phen) as chelating ligand. The magneto-structural correlation and superexchange pathway
for the polynuclear complexes are investigated and discussed in comparison with other relevant complexes.
The structural pathway in a series of 5-coordinate mononuclear copper(II) complexes containing halide and
pseudohalide ligands is also studied.

The synthesis and characterization of the polynuclear copper(Il) complexes containing the
pseudohalide anion (NCO’, NCS™ and N;3) and mixed pseudohalide/carboxylate as a bridging ligand and
the di-2-pyridylamine as a chelate didentate terminal ligand: [Cu,(dpyam),(u-NCO-N,N)(NCO-N),] (1),
[Cuy(dpyam)(p; 3-NCS)s(0,CH),(H,0),] (11), [Cuz(dpyam),(u; 3-N3),(u-CH;CO0-k-0"),(u-CH;COO-k-
0',0%:]-2H,0 (1), [Cuz(dpyam)y(p1,1-N3)2(02CH),] (IV), [Cuz(dpyam)a(pi,i-Na)A(0:CCHs)] (V) and
[Cuy(dpyam),(py,1-N3)2(O,CCH,CH;3),] (V) are described. The magnetic properties of compounds I, 1V, V
and VI show a medium to weak ferromagnetic exchange interactions between the Cu(Il) ions dominated by
the bridging cyanato or azido ligands, with a singlet-triplet splitting (J) of 6.03, 63.3, 63.8 and 5.1 cm™, for
compounds I, IV, V and VI, respectively. While compounds Il and 11l reveal a weak antiferromagnetic
interaction with a small J value. Additionally, the structural pathway in a series of 5-coordinate
mononuclear copper(Il) complexes containing halide and pseudohalide ligands have been analysed and
discussed.

In case of the carbonato-bridged copper(Il) compounds, the polynuclear copper(Il) complexes
[Cus(bpy)s(m3-CO3)I(CF3803)4(H20)05 (1), [Cus(phen)s(p3-CO3)J(CF3803)a(H20)05 (I1), [Cug(bpy)io(p-
OH),(1-CO;5):](CF3803)(DMF), (H0)s (1), [Cug(bpy)io(1-OH)o(1-CO;5):1(BF4)s(H20)os (1V), [Cus
(phen)i2(p3-OH)2(u-OH)2(p3-CO;5),](CF3S03)s(DMF)2(H,0)o s (V) and  {[Cus(bpy)s(n-OH)»(1-COs5),]
(H2O)65}n (V1) have been synthesized and characterized crystallographically and spectroscopically. The
magnetic properties as preliminary results of complexes I-V1 have been studied in a range from 5 to 350 K,
showing a weak ferromagnetic exchange interactions between copper(Il) ions. The magnetic behavior and

properties of the magnetic orbitals are discussed.



In case of the polynuclear carboxylato-bridged copper(Il) paddle-wheel complexes, the
synthesis, spectroscopic characterization and X-ray structure of a hexanuclear [Cuy(dpyam),
(OCOC,Hj5),(p-0O,CC,H5)6(H20), ][ Cua(p-O,CC,Hs)4(H20), (DMF), (1), two polymeric chain
complexes [Cug(phen),(H,0),(n-O,CC,Hs) 12 ][ Cua(p-O,CCoHs)4(H20)2 ]2n(H20)o 50 (11) and {[Cuy
(phen),(1-O,CC,Hs)5](H,0)}, (111) and two dinuclear complexes [Cuy(p-O,CCsH4OH)4
(CsH;NO)J(H,0)s (1V) and [Cuy(u-O,CCH;3)4(C;H;NO),] (V) are reported. The magnetic
properties of complexes IlI1-V are investigated and reveal a very strong antiferromagnetic

coupling with J = -299.5, -278.5 and -287 cm', respectively.
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