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In response to the increasing demand for environmentally friendly chemicals, researchers have recently shifted their focus toward the conversion and utilization of biomass. A notable product derived from lignocellulosic biomass is Levulinic Acid (LA), which can be obtained through various methods utilizing raw materials such as glucose, fructose, sucrose, and other sugars.[[footnoteRef:1]] LA plays a central role in the chemical industry, primarily serving as a precursor for pharmaceuticals, solvents, anti-freeze agents, and more.[[footnoteRef:2]] Its esters (Levulinic Esters - LE) are very intriguing, thanks to their versatility in applications, like plasticizers, lubricants, and additives. In particular, esters of polyols play a significant and multifaceted role in various industrial formulations.[[footnoteRef:3]] [1: . Y. Muranaka, T. Suzuki, H. Sawanishi, I. Hasegawa, K. Mae, Ind. Eng. Chem. Res. 2014, 53, 11611.]  [2: . F. D. Pileidis, M. M. Titirici, Chem. Sus. Chem. 2016, 9, 562.]  [3: . A. T. Aderemi, L. Hitler Louis, A. U. Ozioma, J. Innocent, E. C. Obieze, M. P. Dass, AIMS Energy 2019, 7
165.] 

The production of LE entails the esterification reaction between LA and alcohols, constituting an equilibrium process accompanied by the formation of water. The inclusion of a catalyst is typically necessary to enhance productivity. Over the years, different catalytic systems have been explored, with a discernible trend favouring the utilization of Lewis acids.[[footnoteRef:4]] Among these, zinc(II) salts and complexes have emerged as particularly noteworthy, showcasing, on one hand, remarkable activity in this type of reaction, and, on the other hand, affordability and biocompatibility.[[footnoteRef:5]] [4: . A. Corma, H. Garcıa, Chem. Ver. 2003, 103, 4307.]  [5: . R. Esposito, M. Melchiorre, A. Annunziata, M. E. Cucciolito, F. Ruffo, Chem. Cat. Chem. 2020, 12, 5858.] 

Therefore, this study examined the esterification reaction between LA and a polyol, 1,6-hexanediol, utilizing, as catalysts, simple inorganic salts of zinc(II) and its complexes with imino-pyridine ligands (Scheme 1).

[image: ]
Scheme 1: Esterification reaction of Levulinic Acid with 1,6-hexanediol using Zn(II) catalysts.

This study incorporated the screening and synthesis of catalysts, aiming to heterogenize them, with an NMR methodology to assess the selectivity for mono-esters and di-esters, as well as to monitor the changes in the composition of the mixture during the course of the reaction.
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