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This thesis is study on syntheses, structures and reactivity of solution-stable arene—Pd clusters.
Arene—Pd complexes has been thought as key intermediates in Pd-catalyzed transformation of aromatic
substrates, however, solution-stable arene—Pd complexes have not been reported due to substitutionally
labile nature of an arene ligand on Pd centers. In this thesis, the first solution-stable benzene—Pd; cluster
was synthesized by modulation of arene binding ability to Pds cluster sites by the backside-ligand effect.
The structure and reactivity of arene—Pd3 clusters were also studied.

In chapter 1, the background and the purpose of this work were described.

In chapter 2, it was shown that a backside cyclooctatetraene (COT) ligand in a Pds cluster enhanced the
benzene binding ability at ps-bridging coordination sites, leading formation of the first solution-stable
benzene-Pds clusters, [Pds(p3-CsHe)(pu3-CsHg)(CH3CN)s][BF4]2 (3-CH3CN). The ps-benzene ligand in
3-CH;3CN remained intact even in the presence of excess amount of o-donor ligand such as pyridine and
phosphine ligand whereas the exchange of the ps-benzene ligand in 3-CH3CN with free arene occurred at
elevated temperature. In the case of reaction of 3-CH3CN with naphthalene, a Pd4 cluster was formed by
metalation of the Pds cluster through ps-coordination.

In chapter 3, it was revealed that the exchange of the ps-benzene ligand in 3-CH3CN with Cp~ occurred
through association and dissociation of an additional Pd° atom. Association of an additional metal atom to
the Pd; core in 3-CH3CN may widen the equatorial coordination sites and facilitate substrate binding.

In chapter 4, it was shown that a Pd3 cluster bearing a backside COT ligand behaved as Pds arenophile.
The Pds clusters bound an aryl moiety in vinyl arenes through pis-coordination, while a Pds; core did not
bind the olefin moiety of vinyl arenes. The uncoordinated olefin moieties showed accepting ability of an
additional Pd’ atom. Thus, reaction of vinyl arene—Pd; complexes with a Pd’ complex afforded vinyl
arene—Pd4 complexes, where vinyl arene ligands coordinated to Pd4 centers through ps-coordination.

In chapter 5, the results of this work were summarized.
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