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Development of Difficult Substrate Conversion Reaction toward Carbon Dioxide
Utilization
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We have accomplished three research projects to realize effective use of
carbon dioxide: (1) The highest level of catalytic activity was achieved in the formic acid
production by hydrogenation of carbon dioxide with organic base. Since formic acid can be purified
by distillation, the method opens a new route to its practical use in industry. (2) In the synthesis

of aliphatic polycarbonate by the alternating copolymerization of epoxide and carbon dioxide, the
highest level of turnover number was accomplished. (3) In our trials to use carbon dioxide in its

reaction with C-C and C-0 double bonds, we developed a new reaction to afford alpha-hydroxyacids
from aldehydes and carbon dioxide.



€))

@
®
¢)) PC(I)P o T
&)
2
®)
(€D)
PNP Ir KOH
DFT
Ir
PC(I1)P- Ir
(Figure 1)1
Cl
cat. PC(ll)P-Ir . | . t
H, N BuzP—IIr———P Bu, —|@
+ m [HCOO] K /c\ ) RQP Trllr\x_PRz
o [HNR3] N~ N H N
co, HZO:THF, 120°C bhse | N
strong
n-back  ©l 7
i TON 240,000
donation Ir t PNP-Ir complex
| | strong
c-donation
Figure 1. Ir-PCP catalysts for hydrogenation of CO5.
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Figure 2. Multimetallic catalyst for the alternating copolymerization of
cyclohexene oxide and CO;
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Figure 4. Reductive coupling of aldehyde and CO, mediated by Cu(l).
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