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Keto-enol tautomerism of curcumin The plant polyphenol curcumin (Cur) has anti-inflammatory, antioxidant, neuroprotective,
hepatoprotective and other properties. Curcumin confirmed to serve as an adjuvant in the

HO ketone (Cur-K) enol (Cur-E) OH treatment of COVID-19 (Rattis B.A.C., Ramos S.G., Celes M.R.N. (2021) Curcumin as a Potential Treatment for
COVID-19. Front. Pharmacol. 12:675287. doi: 10.3389/fphar.2021.675287).
o

Its pharmacological activity largely depends on the ratio of its ketone (Cur-K) and enol (Cur-E)
tautomeric forms, so understanding the dynamics of Cur tautomerization is fundamental in the
developmentofdrugs, dietary supplements and for predicting clinical reactions

THE PURPOSE OF THE WORK
complex quantum-chemical, sorption and spectral studies of the curcumin keto-enol

tautomerism in the process of preparation of its nanobiocomposites with fumed silica
(trademarks "Atoxil", "Polysorb") by the adsorption from water-ethanol solutions used
in technology to increase the bioavailability of poorly soluble drugs.
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Torsion angle 72 ° in solution
and 73 ° on the surface

Silica cluster with adsorbed enol
monomer (AGads =-19.3 kJ/mol)

Parallel and antiparallel orientation of phenolic rings in

. curcumin keto-tautomer aggregates on the silica surface
Conclusions

According to quantum-chemical calculations, the monomolecular adsorption of

At low curcumin concentrations in solution (<1.5¢10% M), curcumin on silica surface takes place due to the formation of H-bond between
exclusively enol tautomer is adsorbed forming a monolayer on Cur-E monomers and SiO, cluster. At polymolecular adsorption Cur-K
the silica surface. The keto tautomer is adsorbed only as part aggregates with both parallel and antiparallel orientation of phenyl rings are
of molecular assemblies, which are formed in curcumin adsorbed on the surface. In the case of dimers the adsorption energy is

solutions at a concentration of > 1.5 x 104 M. maximum for Cur-K - Cur-K with parallel orientation of the phenyl rings.
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