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[Purpose and Background of the Research]

Development of useful methods to utilize carbon
dioxide as a one-carbon source is of paramount
importance not only from the standpoint of basic
science to realize efficient activation of non-reactive
molecules, but also from the standpoint of solving
the problem of carbon resources facing our society.
In this study, based on the research carried out in
our group to realize transition metal-catalyzed
carbon dioxide fixation reactions, various new
approaches will be examined to realize more
general and efficient catalytic reactions, and
furthermore, conceptually new methods for carbon
dioxide fixation reactions will be explored.

[Research Methods]

The basic approach to realize this goal is the
development of newly-designed transition metal
complexes, which would utilize novel metal-metal
interactions to  enable efficient catalytic
introduction of carbon dioxide into organic
molecules. Utilization of solar energy is another
important approach, which will also be investigated
extensively. For specific examples, various
pincer-type complexes containing metal-metal
bonds will be prepared for exploration of efficient
hydrocarboxylation reactions of unsaturated
hydrocarbons and direct C-H carboxylation
reactions of various simple hydrocarbons. Novel
metallalactone formation and its application to
catalytic synthesis of o,B-unsaturated carboxylic
acids will also be studied. Combination of
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Figure 1 Purpose and Research Methods

photoredox and carboxylation catalysts to realize
metallic reductant-free carboxylation reactions
and utilization of photo-excited states as reactive
species for carboxylation reactions are also
important approaches of this research. New
methods for activation of carbon dioxide utilizing
cooperative interaction between various transition
metal complexes will also be investigated.

[Expected Research Achievements and

Scientific Significance]

Development of this research will enable highly
useful and efficient atom-economical carbon
dioxide fixation reactions, which employ easily
available hydrocarbons as starting material.
Furthermore, new concepts will be established for

novel transition metal catalysis utilizing
metal-metal interactions, cooperation of multiple
transition metal complexes for developing

conceptually new reactions, and utilization of solar
energy for CO:2 transformation. This research
would also afford new possibilities towards the
problem of carbon resources facing our society.
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