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Table 1 Color, Elemental Analyses and Conductance Data of the Complexes

No complex color % found (cacld) H% found (cacld) N% found (cacld) Ni% found (cacld) A / (@ cm? mol™)
1 NiyBpy)(Dto)(H:0), deep red  46.31(46.39) 2.81(3.44) 9.30(9.55) 12.82(13.33) 76.8
2 NijPhen)Dt)(H,0)  deepred  50.47(50.45) 2.83(3.18) 8.63(8.82) 11.93(12.33) 91.5
3 NifMeBpy)(Dto)(H:0), deepred  50.66(50.76) 3.86(4.26) 3.83(8.88) 89.8
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Fig.1  Coordination environment and conversation of the complexes in DMF
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Table 2 UV-Visible Spectral Data of the Complexes
No complex state C-T* Ay / nm (absorbency / aw)  d-d” A/ nm (absorbency / a.u.)
K{Ni(Dto),] solution 304(0.693) 504(1.309), 549(0.835)
1 NiBpy)Dio)(H0), solution 300(2.009) 504(0.125), 551(0.080)
powder 290 519, 576
2 NiyPhen)(Dto)(H,0), solution 296(0.619) 502(0.129), 547(0.080)
powder 252, 298, 347 513,572
3 NifMeBpy)(Dto)(H,0),  solution 305(2.789) 504(0.161), 548(0.103)
powder 305(2.789) 515, 575
“charge transfer absorption band.
“d-d jump absorption band.
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Fig.2 Variable temperature magnetic susceptibility (O) and
magnetic moment (@) of complex 1, experimental data

(O, @) and theoretical value(solid line)
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Table 3 Magnetic Coupling Parameters of the Binuclear
Nickel(I) Complexes

complex -2J/ em™ g reference
(u-0x)[Ni(CTH)],(C10y), 36.8 2.19 12
(u-ox)[Ni(trien)|,(C10.), 352 2.20 12
(u-0x)[Ni(en)],(C10,), 36.8 2.27 13
(u-0x)[Ni(tmd)],(C10.), 36.4 2.18 14
(u-0x)[Ni(nn")|(C10,), 36.2 2.19 14
(u-ox)[Ni(cyclam)](NOs), 39.0 2.33 15
(u-ox)[Ni(cyclen)|,(C10y), 35.0 2.30 16
(u-ox)[ Ni(Meycyclen)|,(Cl10O,), 34.0 2.15 16
(u-0x)[Ni(dien)(H,0)],(C10y), 24.4 2.07 17
(u-0x)[Ni(L)(H,0)[(NO5), 25.5 2.10 18
(u-0x)[Ni(dpt)(H,0)](Cl10,), 247 2.32 19
(-ox)[Ni(Medpt)(H:0)L(C10),  21.6 224 19
(u-0x)[Ni(ept)(H,0)](NOs), 25.0 2.19 19
(u-Dto)Niy(Bpy)s(H,0)5(Dto) 52.8 2.08  this work
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Fig.3 Variable temperature magnetic susceptibility (O) and
magnetic moment (@) of solid powder recrystalised
from complex 2, experimental data (O and @) and

theoretical value(solid line)
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Syntheses, Characterization and Magnetic Properties of
Binuclear Nickel() Complexes Bridged with Dithiooxalate

CUI Jian-Zhong™' CHENG Peng®> LIAO Dai-Zheng’
JIANG Zong-Hui* YAN Shi-PingZ WANG Geng-Lin*?
(‘Department of Chemisiry, Tianjin University, Tianjin 300072)
(*Department of Chemistry, Nankai University, Tianjin 300071)

Three binuclear Nickel(Il) complexes were synthesized, bridged with dithiooxalate, Ni,(Bpy)s(Dto),(H,0)5 (1),
Ni, (Phen); (Dto), (H,0); (2) and Ni,(Me,Bpy);(Dto),(H,0), (3) (Bpy=2,2" -Bipyridine, Phen=1,10-phenanthroline,
Me,Bpy=4,4" -dimethyl-2,2" -bipyridine, Dto>=Dithiooxalate), and characterized by elemental analyses, IR, UV-
Visible spectra, conductance. The variable temperature magnetic susceptibilities for the complexes were measured

in the range of temperature between 1.5 K and 298 K. Experimental data of magnetic susceptibility were success-

fully fit to theoretical value based on the spin Hamiltonian operator : ]‘A]=—2]§l§2, S=5,=1, giving the magnetic
exchange parameters of 2/=-52.8 ¢cm™. This result indicates the presence of a strong antiferromagnetic spin ex-
change interaction between the Ni(ll) ions. The magnetic exchange parameters of the binuclear Nickel(Il) complex-
es bridged with dithiooxalate is larger than that of the binuclear Nickel () complexes bridged with oxalate.
Dithiooxalate is more effective to transfer antiferromagnetic spin exchange interaction between the Ni(ll) ions than

oxalate.

Keywords: dithiooxalate bridging ligand binuclear nickel(I) complexes magnetic properties



