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Quinones have a wide range of valuable properties and potential applications in medicinal chemistry, materials 
science, optoelectronic devices, and batteries.1 Molecular redesign using different functional groups, like amines, 
can optimize their properties and prevent unwanted side reactions. However, particularly the synthesis of 
aminoquinones can be challenging at times, and there is a need for simple and efficient routes to access these 
compounds without metal catalysts or halogenated starting materials.2 Here, we demonstrate the synthesis and 
electrochemical characterization of a series of aminoquinones derived from renewable sources, namely vanillin or 
2-methoxyhydroquinone.3 We employ a series of primary and secondary amines, varying in their electronic 
situation as well as steric demand. Depending on the type of starting material, either the desired aminoquinone or 
the related Schiff-base adduct was obtained. The aminoquinones were further explored for their stability at 
different pH values. At extreme pH values, the deeply colored aminoquinones decompose, accompanied by 
decolorization of the solutions within a few minutes (pH 14) or hours (pH 1). At intermediate pH values (3-8) the 
aminoquinones are stable upon storage in solution, where they feature a quasi-reversible redox chemistry and fast, 
diffusion limited kinetics.4 
 

 
Figure 1. Redox reaction of symmetric aminoquinones 

 

Acknowledgement: We acknowledge funding from the Austrian Research Promotion Agency (FFG, 883933). This research has 
also received funding from the European Innovation Council (EIC) under grant agreement No. 101115293 (VanillaFlow). 
 

References 
1. a) P. Lavayen, C. Yang, J. Larochelle, L. Liu, R. J. Tishko, A. C. P. de Oliveira, E. Muñoz, and E. Candelario-Jalil, Neurochem. Int., 165, 

105508 (2023). https://doi.org/10.1016/j.neuint.2023.105508; b) L. Liu, W. Wu, J. Li, W. H. Jiao, L. Y. Liu, J. Tang, L. Liu, F. Sun, B. N. 
Han, and H. W. Lin, Biomed. pharmacother., 100, 417 (2018). https://doi.org/10.1016/j.biopha.2018.02.034 c) N. K. Utkina, V. A. 
Denisenko, and V. B. Krasokhin, J. Nat. Prod., 73 (4), 788-791 (2010). https://doi.org/10.1021/acs.jnatprod.2c01015 d) J. Yang, P. Shao, 
X. Zhao, Y. Liao, and C. Yan, J. Colloid Interface Sci., 650, 1811 (2023). https://doi.org/10.1016/j.jcis.2023.07.106 e) J. Kumankuma-
Sarpong, S. Tang, W. Guo, and Y. Fu, ACS Appl. Mater. Interf., 13, 4084 (2021). https://doi.org/10.1021/acsami.0c21339 

2. A. H. Crosby and R. E. Lutz, J. Am. Chem. Soc., 78, 1233 (1956). https://doi.org/10.1021/ja01587a042 
3. a) N. Zhou, W. P. D. W. Thilakarathna, Q. S. He, and H. P. V. Rupasinghe, Front. Energy Research, 9 (2022). 

https://doi.org/10.3389/fenrg.2021.758744 b) W. Schlemmer, P. Nothdurft, A. Petzold, G. Riess, P. Frühwirt, M. Schmallegger, G. 
Gescheidt-Demner, R. Fischer, S. A. Freunberger, W. Kern, and S. Spirk, Angew. Chem. Int. Ed., 59, 22943 (2020). 
https://doi.org/10.1002/anie.202008253, c) M. Barbero, V. A. Papillo, A. A. Grolla, R. Negri, F. Travaglia, M. Bordiga, F. Condorelli, M. 
Arlorio, and G. B. Giovenzana, Eur. J. Org. Chem., 2020 (1), 136-139 (2020). b) M. Barbero, V. A. Papillo, A. A. Grolla, R. Negri, F. 
Travaglia, M. Bordiga, F. Condorelli, M. Arlorio, and G. B. Giovenzana, Eur. J. Org. Chem., 2020 (1), 136-139 
(2020).  https://doi.org/10.1002/ejoc.201901553 

4. S. Bayen, N. Barooah, R. J. Sarma, T. K. Sen, A. Karmakar, and J. B. Baruah, Dyes Pigm., 75, 770 (2007). 
https://doi.org/10.1016/j.dyepig.2006.07.033 

mailto:stefan.spirk@tugraz.at
https://doi.org/10.1016/j.neuint.2023.105508
https://doi.org/10.1016/j.biopha.2018.02.034
https://doi.org/10.1021/acs.jnatprod.2c01015
https://doi.org/10.1016/j.jcis.2023.07.106
https://doi.org/10.1021/acsami.0c21339
https://doi.org/10.1021/ja01587a042
https://doi.org/10.3389/fenrg.2021.758744
https://doi.org/10.1002/anie.202008253
https://doi.org/10.1002/ejoc.201901553
https://doi.org/10.1016/j.dyepig.2006.07.033

