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Introduction

Can we design high-performance, chemically recyclable polymers from natural lactones?
» Context & Motivation
The growing concern over plastic waste and microplastic pollution has driven the search for sustainable alternatives to fossil-derived
polymers. A key challenge is to designing materials that combine high performance with true degradability or chemical recyclability?, aligning
with circular economy goals.

* Research Focus
Natural lactones are promising monomers for the development of biodegradable and chemically recyclable polymers, being readily
available and used in the fragrance and flavor industries. Their polymerization, however, remains challenging due to their low ring strain

and limited reactivity?.
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DFT Approach
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. Conclus o
v The potential use of novel monomers for the v DFT calculations allowed for the rationalization of
synthesis of innovative materials has been reactivity trends based on the structural features
explored. of monomers.
v A recently synthesized catalyst enabled the v' Computational analysis provided further mechanistic
successful polymerization of monomers that insights, revealing alternative reaction pathways

beyond those classically accepted.
References
‘/": GRONINGEN

1. Coates, G. W. & Getzler, Y. D. Y. L. Chemical recycling to monomer for an ideal, circular polymer economy. Nature Reviews Materials 5, 501516 (2020). G ,> p ‘F QO Q 5

are typically challenging to polymerize.

2. Schneiderman, D. K. & Hillmyer, M. A. Aliphatic Polyester Block Polymer Design. Macromolecules 49, 24192428 (2016).
3. Gravina, G., Pierri, G. & Pellecchia, C. New highly active Fe(ll) pyridylamido catalysts for the ring opening polymerization and copolymerization of cyclic esters. Molecular Catalysis 555, 113891 (2024).
4. Pan, Y. et al. Anilido-Oxazoline-Ligated Iron Alkoxide Complexes for Living Ring-Opening Polymerization of Cyclic Esters with Controllability. /norg. Chem. 64, 530544 (2025).



	Diapositiva 1

