
 
Coumarin-based Compounds as Inhibitors of Tyrosinase/Tyrosine 
Hydroxylase: Synthesis, kinetic studies, and in silico approaches 
 

Jéssica Alves Nunes 1 †, Rodrigo Santos Aquino de Araújo 2 †, Fabrícia Nunes da Silva 3, Joanna Cytarska 4, 
Krzysztof Z. Łączkowski 4, Sílvia Helena Cardoso 3, Francisco Jaime Bezerra Mendonça-Júnior 2 *, 
Edeildo Ferreira da Silva-Júnior 1 

 
1 Biological and Molecular Chemistry Research Group, Institute of Chemistry and Biotechnology, Federal University of Alagoas, AC 
Simões Campus, Lourival Melo Mota Avenue, s/n, 57072-970, Maceió, Alagoas, Brazil. 

2 Laboratory of Synthesis and Drug Delivery, Department of Biological Sciences, State University of Paraíba, João Pessoa 58429-
500, Paraíba, Brazil. 

3 Laboratory of Organic and Medicinal Synthesis, Federal University of Alagoas, Campus Arapiraca, Manoel Severino Barbosa 
Avenue, Arapiraca 57309-005, Alagoas, Brazil. 

4 Department of Chemical Technology and Pharmaceuticals, Faculty of Pharmacy, Collegium Medicum, Nicolaus Copernicus 
University, Jurasza 2, 85-089 Bydgoszcz, Poland 

* Corresponding author: Tel.: +55-83-9-9924-1423; e-mail: franciscojaime@servidor.uepb.edu.br (F.J.B. Mendonça-Júnior). 

† The authors contributed equally. 

 

** SUPPLEMENTARY INFORMATION ** 

 

 





 

 

 



 

 

  



HPLC-DAD chromatograms for the synthesized compounds. 
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Lineweaver-Burk plots for tyrosinase inhibition 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

  



 

  



Ramachandran plot for free Tyrosinase within 100 ns MD simulations. 

 

 

  



Ramachandran plot for FN19-Tyrosinase complex within 100 ns MD simulations. 

 

  



RMSD plot for tropolone-tyrosinase complex within 100 ns MD simulations. 

 

RMSF plot for tropolone-tyrosinase complex within 100 ns MD simulations. 

 

Interactions fraction plot for tropolone-tyrosinase complex within 100 ns MD simulations. 

 



PDB tyrosinase and post-MD tyrosinase superposed. 

 

  



Chemical Characterization 

 

 

3-Acetyl-7-hydroxy-2H-chromen-2-one (FN-06)  

 

ATR-FTIR

 

 

 

 



 

 

 

  



 

3-Acetyl-8-methoxy-2H-chromen-2-one (FN-07) 

 

ATR-FTIR 

 

 

 

 



 

 

 

 

 

  



 

3-Acetyl-6-nitro-2H-chromen-2-one (MP-03)  

 

ATR-FTIR 
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3-Acetyl-7-methyl-2H-chromen-2-one (MP-04)  

 

ATR-FTIR 
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3-Acetyl-2H-chromen-2-one (MP-05)  

 

ATR-FTIR 
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(1E)-1-(1-(7-Hydroxy-2-oxo-2H-chromen-3-yl)ethylidene)semicarbazide (FN-17)  

 

ATR-FTIR 
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(1E)-1-(1-(7-Hydroxy-2-oxo-2H-chromen-3-yl)ethylidene)thiosemicarbazide (FN-19) 

 

ATR-FTIR 
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(1E)-1-(1-(8-Methoxy-2-oxo-2H-chromen-3-yl)ethylidene)semicarbazide (FN-25) 

 

ART-FTIR 
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(1E)-1-(1-(8-Methoxy-2-oxo-2H-chromen-3-yl)ethylidene)thiosemicarbazide (FN-27)  

 

ATR-FTIR 
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(13E)-N'-(1-(8-Methoxy-2-oxo-2H-chromen-3-yl)ethylidene)isonicotinohydrazide (FN-29) 

 

ATR-FTIR 
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RMSD plot for free-tyrosinase and FN19-tyrosinase complex generated by GROMACS v. 2018.3 within a 
100 ns molecular dynamics simulation. 

 

  



 

3-((E)-3-(4-(Dimethylamino)phenyl)acryloyl)-2H-chromen-2-one (FN-10) 

 

ATR-FTIR 
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