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The purpose of this study was to identify the structures of nickel(I) complexes in
solution. For this purpose, electronic spectra were analyzed to obtain the energy levels of the
metal complexes. A relationship was derived between electronic spectra and geometrical
features of cis/trans isomers of Ni(II) complexes.

In chapter 1, firstly, a detailed study was reported on the theoretical expected
relationship between electronic spectra and geometrical features of cis/trans isomers of Ni(Il)
complexes. Then, the theoretically expected relationship was applied on the derivatives of
bis(acetylacetonato)nickel(I) complex in solution. Based on the relationship, the spin-allowed
bands were analyzed by Gaussian curve énalysis. Simulation of the spectral components were
described on the basis of angular overlap model (AOM) calculation using hemihedral
symmetry. According to the relationship, frans-isomers were found in several solvents such as
acetone, pyridine, and methanol. Whereas, cis-isomers were found in several solvents such as
N,N-dimethylformamide, N-methylformamide, and N,N-dimethylacetamide. The relationship
was found to be efficient for identifying the cis/trans ~ derivatives  of
bis(acetylacetonato)nickel(1l) in solution. | .

In chapter 2, investigation was reported on interaction of aldehydes (pivalaldehyde,
isobutyraldehyde, and heptanal) with molecular oxygen. In the case of pivalaldehyde and
isobutyraldehyde, reversible reactions were observed under oxygen at room temperature. The
phenomenon was explained by contact charge transfer (CCT) compiex formation between the
aldehydes and molecular oxygen. In the case of heptanal, CCT complex was not formed. It was
concluded that the aldehydes having secondary or tertiary carbon next to carbonyl carbon can
form CCT complex with molecular oxygen.

In chapter 3, a structural observation was reported on the dominating species in the
reaction related to Mukaiyama epoxidation. A brief discussion was reported on the spectral
shift of Ni(acac); with pivalaldehyde, isobutyaraldehyde, and heptanal under nitrogen and

oxygen. Similar type of spectra were observed for Ni(acac); derivatives with all three




aldehydes under nitrogen. On the contrary under oxygen, spectral shift was observed in
pivalaldehyde and in isobutyraldehyde, but not in heptanal. Both pivalaldehyde and
isobutyraldehyde, were well known for their catalytic ability in Mukaiyama epoxidation
reaction. It was suggested that the CCT pair between‘aldehyde and oxygen leads to the

formation of active species with Ni(acac); in epoxidation reaction.
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