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 ABSTRACT 
The synthesis of novel catalysts and the ring-opening polymerization (ROP) of existing and new monomers or 

macromers functionalized with important substituents present a promising strategy for producing structurally 

advanced macromolecules. In this context, the use of environmentally friendly catalyst as an alternative for 

polyester polymerization represents a sustainable approach. This study aims to develop a green catalyst system 

for the bulk ROP of cyclic ester monomers using efficient mono-substituted lithium N-heterocyclic carbene (NHC) 

complexes. The pre-catalysts can be synthesized from imidazole derivatives containing aliphatic center chains 

through a series of reactions, including nucleophilic substitution, N-alkylation and anion exchange. The synthesis of 

1-(4-(1H-imidazol-1-yl)butyl)-2-isopropyl-1H-imidazole resulted in a 62% yield, while the syntheses of 1-butyl-3-(4-

(1-butyl-1H-imidazol-3-ium-3-yl)butyl)-2-isopropyl-1H-imidazol-3-ium bisbromide and 1-butyl-3-(4-(1-butyl-1H-

imidazol-3-ium-3-yl)butyl)-2-isopropyl-1H-imidazol-3-ium bishexafluorophosphate achieved yields of 93% and 90%, 

respectively. Furthermore, this work will investigate the catalytic activity of mono-substituted NHCs at the C-2 

position of an imidazole ring to facilitate the synthesis of biodegradable polyesters under room temperature. 
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