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PURPOSE OF THE ABSTRACT
5-(Hydroxymethyl)furfural  (HMF)  is  an  essential  renewable  building  block  that  may  be  used  in  various
transformations to produce high-value compounds.[1] Its oxidation enable the formation of a variety of derivatives,
many  of  which  have  uses  in  the  pharmaceutical  and  polymer  industries.[2]  Nevertheless,  the  constant  and
affordable supply of HMF from renewable resources is still  insufficient to move its transformation processes to an
industrial scale, being energy demands, operating costs and processes efficiency the main hinders.[3] Scalable and
economically advantageous approaches are therefore needed to face these issues. The severe reaction conditions
and low yields make inorganic and acid catalysis for furan oxidation less than convincing. However, bioprocesses
have  demonstrated  their  ability  to  successfully  offer  sustainable  solutions  for  bio-based  derivatives  from  an
environmental  and  economical  point  of  view.[4]  Also,  the  efficient  synthesis  of  amino-furan  compounds  is  highly
appealing due to their relevance as precursors of, e.g. pharmaceuticals and polymers. Amongst the most appealing
biocatalysts  for  furan  transformations,  our  focus  has  been  put  on  amine  transaminases,[5]  from  the  transferase
enzymatic family, and laccases[6].  Transaminases are considered one of the most versatile biocatalysts for amino
furan synthesis, while laccases can mediate the selective oxidation of alcohol and aldehyde functionalities. 
After proving the combination of laccases and amine transaminases in a first study for the scalable production of
furfuryl  amine  from  furfuryl  alcohol  through  furfural  as  intermediate,[7]  herein  we  propose  a  similar  strategy  to
effectively  transform  HMF  into  5-aminomethyl-2-furancarboxylic  acid  (AMFC,  Figure  1).  This  compound  was
synthesized  via  5-formyl-2-furancarboxylic  acid  (FFCA)  accumulation.  Reaction  conditions  were  individually
investigated, focusing on e.g., pH adjustment and buffering powder influences, for an efficient set-up.



FIGURES

FIGURE 1
Figure 1. 
One-pot/two-step  catalytic  process  for  the  direct
synthesis of furan-based amino derivative AMFC from
HMF combining a laccase-mediated oxidation (A) and
a transamination (B) step.

FIGURE 2

KEYWORDS
laccase | transaminase | HMF | biocatalysis

BIBLIOGRAPHY
[1] K. Saikia, A. K. Rathankumar, P. S. Kumar, S. Varjani, M. Nizar, R. Lenin, J. George, V. K. Vaidyanathan, J. Chem.
Technol. Biotechnol. 2022, 97, 409-419. 
[2] L. Hu, A. He, X. Liu, J. Xia, J. Xu, S. Zhou, J. Xu, ACS Sustain. Chem. Eng. 2018, 6, 15915-15935. 
[3] M. G. Davidson, S. Elgie, S. Parsons, T. J. Young, Green Chem. 2021, 23, 3154-3171.
[4] H. Puetz, E. Puchľová, K. Vranková, F. Hollmann, Catalysts 2020, 10, 952.
[5] M. Fuchs, J. E. Farnberger, W. Kroutil, Eur. J. Org. Chem. 2015, 6965-6982. 
[6] A. D. Moreno, D. Ibarra, M. E. Eugenio, E. Tomás-Pejó, J. Chem. Technol. Biotechnol. 2020, 95, 481-494.
[7] N. Cascelli, V. Lettera, G. Sannia, V. Gotor-Fernández, I. Lavandera, ChemSusChem 2023, doi:
10.1002/cssc.202300226.


