Abstract

Obtaining and purifying esculin acetates through reactions
catalyzed by Novozyme 435t

Maryna Schuenck Knupp", Camila Malafaia?, Denise Maria Freire?, Shaft Correa Pinto', Michelle Frazio
Muzitano! e Ivana Correa Ramos Leal?

Publisher’s Note: MDPI stays neu-
tral with regard to jurisdictional
claims in published maps and insti-

tutional affiliations.

Copyright: © 2023 by the authors.
Submitted for possible open access
publication under the terms and
conditions of the Creative Commons
Attribution (CC  BY)
(https://creativecommons.org/licens

es/by/4.0/).

license

1 Federal University of Rio de Janeiro (Campus Macaé), Pharmaceutical Sciences Institute, Bioactive Products
Laboratory

2 Federal University of Rio e Janeiro, Pharmacy Faculty, Natural Products and Biological Assays Laboratory

3 Federal University of Rio de Janeiro, Chemistry Institute, Microbial Biotechnology Laboratory

Correspondence: marynasknupp@gmail.com

t Universidade Federal do Rio de Janeiro, UFR] - Campus Macaé. Rua Alcides da Conceigao, 159, Vale Encan-
tado, 27933378 - Macaé, R] — Brazil. Semptember, 19, 2023

Abstract: Esculin is a glycosylated coumarin whose range of bioactivity has already been demon-
strated in murine models. However, these classes of molecules have low solubility in both hydro-
philic and hydrophobic media, which hinders their industrial application. Acylation reactions allow
coumarins to become more lipophilic by incorporating acyl radicals into these compounds, conse-
quently enhancing their solubility. Biocatalytic processes are widely used to acylate molecules due
to the characteristic selectivity of enzymes, with a special focus on transesterification reactions that
can yield excellent results. In this regard, the objective of the present study was to promote the
enzymatic acylation of esculin. Vinyl acetate was used as the acylating agent, and Novozyme 435,
an immobilized lipase, served as the catalyst, with both reagents solubilized in THF. The biocatalytic
transformation occurred at a temperature of 60°C, six hours after the start of the reaction. The prod-
ucts were isolated using high-speed countercurrent chromatography. The chemical structures of
esculin monoacetate and diacetate were determined through 'H and *C and two-dimensional Nu-
clear Magnetic Resonance, as well as liquid chromatography coupled with mass spectrometry. The
formation of the products was monitored by thin-layer chromatography and high-performance lig-
uid chromatography coupled with diode arrays at regular time intervals between 0 and 8 hours of
the reaction to obtain retention time data for kinetic analysis. The Amax values of esculin monoace-
tate were found to be 196, 225, and 334 nm, while those of esculin diacetate were 196, 228, and 335
nm. The evaluated methods confirmed that one reaction product was esterified at the 6'OH position
(Rr: 10.01 min and m/z 382.93 [M-HJ") of the glycosidic portion of esculin, and the other at both the
6'OH and 3'OH positions (Rt: 12.67 min and m/z 424.93 [M-H]J) in that moiety of the molecule.
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