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Over the past 20 years, transition-metal-catalyzed functionalization of unreactive carbon-hydrogen
bonds has been widely studied. So far, many studies regarding this research subject have been
reported. Unfortunately, however, most of these reactions need to use noble metals, such as
rhodium, palladium, platinum, and ruthenium, which are expensive and somewhat toxic, as a
catalyst to accomplish the reactions. From the point of the necessity of developing sustainable
organic synthetic methods, the use of base metals such as iron, nickel, and cobalt as a catalyst is
strongly demanded because of their cost-effectiveness and low toxicity. Among the base metals,
iron is highly attractive because it is available cheaply and facilely.

The reaction of aromatic ketones with methylenecyclopropanes was performed using isolable
Fe(PMe3)4 complex as a catalyst. When the reaction of p-trifluoromethylpivalophenone with
2-phenyl-1-methylenecyclopropane was carried out using 5 mol % Fe(PMe3)4 in THF at 70 °C in a
sealed tube, C-H homoallylation reaction took place at the ortho position in good yield. Even
though this homoallylation reaction might provide regioisomers, the phenyl group is selectively
installed at the 2-position of the homoallyl group. Various aromatic ketones such as
pivalophenones, acetophenones, propiophenones, fused-bicyclic ketones benzophenones are
applicable for this C-H homoallylation reaction. The C-H homoallylation reaction was applied to the
convenient synthesis of a 1,2-dihydro naphthalene derivative using a molybdenum mediated
metathesis reaction.
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Development of Catalytic Carbon—hydrogen Bond Functionalization Using a Sustainable Iron Catalyst
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Over the past 20 years, transition—-metal—-catalyzed functionalization of unreactive carbon—hydrogen bonds has been widely studied.
So far, many studies regarding this research subject have been reported. Unfortunately, however, most of these reactions need to use
noble metals, such as rhodium, palladium, platinum, and ruthenium, which are expensive and somewhat toxic, as a catalyst to
accomplish the reactions. From the point of the necessity of developing sustainable organic synthetic methods, the use of base
metals such as iron, nickel, and cobalt as a catalyst is strongly demanded because of their cost—effectiveness and low toxicity. Among
the base metals, iron is highly attractive because it is available cheaply and facilely.

The reaction of aromatic ketones with methylenecyclopropanes was performed using isolable Fe(PMe3)4 complex as a catalyst. When
the reaction of p—trifluoromethylpivalophenone with 2—phenyl-1-methylenecyclopropane was carried out using 5 mol % Fe(PMe3)4 in
THF at 70 ° C in a sealed tube, C—H homoallylation reaction took place at the ortho position in good yield. Even though this
homoallylation reaction might provide regioisomers, the phenyl group is selectively installed at the 2—position of the homoallyl group.
Various aromatic ketones such as pivalophenones, acetophenones, propiophenones, fused—bicyclic ketones benzophenones are
applicable for this C—H homoallylation reaction. The C—H homoallylation reaction was applied to the convenient synthesis of a 1,2—
dihydro naphthalene derivative using a molybdenum mediated metathesis reaction.
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