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Nickel phosphine catalyst complexes have been widly used as a catalyst in Cross-coupling reaction. Reflux
reaction between NiX,(X= CI, Br, I) and PPh; yield 62-88 % of [NiX,(PPhs),], whereas [NiCl,(PPh;),] gave the
highest yield. The uv-visible spectroscopy in toluene for [Nil,(PPh;),] showed clear charge transfer at 20,000 and
25,000 cm_1, assigned for 3A2 —> 3T1(F) and 3T1(P) —> 3T1(F), respectively. The phenyl rotation was observed in
[NiCl,(PPhg),], by using1H NMR Spectroscopy in which the phenyl oscillation and static were found in
[NiBr,(PPh;),] and [Nil,(PPhs),], suggesting the different halide influence phenyl rotation. Further reaction between
[NiX,(PPh;3),] and sodium nitrite, lead to the substitution of halide by NO and gave only 36-56% yield of
[NiIX(NO)(PPh3),] (X = Br, | or SCN). The1H NMR spectra showed phenyl static for all samples. The IR
spectroscopy showed the NO peaks (V\o) at 1638 and 1745 cm'1, for [NiBr(NO)(PPhs),] and [Nil(NO)(PPhs,),]

respectively. This results exhibit that Br is the better donor ligand than | as lower V..

Transition metal such as Nickel complexes can act as catalyst in Grignard reagent or Suzuki cross-coupling
reaction. The reaction between vinyl grignard reagent and cyclic ethers are catalyzed by nickel halide complexes,
in which the THF is a solvent at 25 °c. The large molecules of alcohol with 60-80 % yield are the products from
indicated reaction.Furthermore, the reaction between vinyl grignard reagent and chlorosilanes in the same

mentioned condition yield 1,4-disilyl-2-butenes with 70-80 %.

Nickel complexes are commonly used as a catalyst in many organic synthesis applications and its have
potential to replace Pt and Pd molecule in Suzuki cross-coupling reaction. The reaction between aryl halides and
aryl boronic acids, of which [Ni(PPh;),(1-naph)CI] as a catalyst, is the representative example. Biaryls are found as
a final product with 96 % yield (scheme1).
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Tetraphenylporphyrin ligand (TPP) was synthesized from a reaction of pyrrole with benzaldehyde in propionic
acid to yield dark purple crystals. Its structure was confirmed by 1H NMR spectroscopy. UV-Visible Spectroscopic
study showed that the ligand processes four absorption bands in the visible region. These bands were significantly
affected by the metal ions both in terms of the positions as well as the intensities of the peaks. Addition of metal
ions, from Mgz+, Fez+' C02+, Ni2+ to Zn2+ into TPP showed maximum absorption peaks at 521, 513, 544, 527, 558
nm, respectively, suggesting the electron density in the metal TPP complexes. The Ni-TPP will be compared with
the macrocyclic of Ni-5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca 4,11-diene perchlorate [Ni-1]. The
absorption peak of nickel macromolecule showed similar pattern as observed in Ni-TPP, due to the same

molecular geometry (square planar).
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