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Abstract 
Millions of tons of plastics are produced and disposed of globally each year. The plastic waste in the 
environment has created a plastic crisis. To make plastics more degradable in the environment and 
more recyclable by chemical means, functional groups 
must be present in the polymer backbone. Transition 
metal-catalyzed carbonylative polymerization (COP) is a 
powerful method for synthesis of a wide range of polymers 
with carbonyl groups in the backbone (for example, eqs 1 
and 2). This presentation encompasses the studies of the Jia 
group in this area in the last two decades. Rational 
discovery of acyl-Co(CO)4 as the catalyst for the COP of aziridines and epoxides (eq 1) will be first 
discussed. A detour to the COP of ethylene (eq 2) catalyzed by zwitterionic Ni(II) complexes will 
follow. With the evolution of the zwitterionic Ni (II) catalysts, the COPs of the two types of 
monomers eventually converge. The zwitterionic Ni(II) complexes isoelectronic to acyl-Co(CO)4 act 
as dual-site catalysts for COP of ethylene together with cyclic ethers. Depending on the distribution 
of the monomers, the products range from elastomers to plastics. 
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