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Catalytic Synthesis of Methylmalonate Salt from Ethylene and Carbon Dioxide Utilizing
Photo-Activation of Nickelalactone ('Tokyo Institute of Technology) O Yuji Sakurazawa,'
Asaki Iwai,! Kohei Takahashi,' Nobuharu Iwasawa!

Catalytic synthesis of acrylic acid from ethylene and carbon dioxide has been paid significant
attention. On the other hand, synthesis of methylmalonic acid from ethylene and two molecules
of carbon dioxide has been reported only as a stoichiometric reaction of Fe and Ni complexes.

In this work, we achieved the first catalytic synthesis of methylmalonate salt from ethylene
and CO; by using a Ni complex bearing N-phosphinomethyl-N-heterocyclic carbene (NHC-P)
or 1,2-bis(dicyclohexylphosphino)ethane as a ligand and a photosensitizer as catalysts in the
presence of ‘ProNEt and Cs,CO; in DMA under photo-irradiation conditions. NMR experiments
were conducted on isolated nickelalactones to reveal that photo-irradiation facilitates both of
isomerization from S5-membered nickelalactone to 4-membered one and formation of
methylmalonate complex from 4-membered nickelalactone through insertion of another
molecule of carbon dioxide.
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