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Furfural szarmazék atalakitasa értékes termékkeé

Conversion of a furfural derivative into a valuable product
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ABSTRACT

Greenhouse gas emissions are steadily increasing as the economy grows. This can be explained
by the fact that the economy relies almost exclusively on non-renewable resources. However, there are
new alternatives that can replace the petroleum-based industry. For the chemical industry, the most
promising renewable energy source is biomass, which could replace petroleum. Biomass can be used to
produce 2,5-bis(aminomethyl)furan, a useful monomer for the production of bio-based polymers, in four
steps. The resulting polymer is produced by polyaddition and used to make self-healing gels. With
sustainability in mind, we have developed a process that produces a biorenewable monomer (free of
organometallic catalysts) from a platform molecule that can be easily obtained from biomass. The
process involves both classical synthetic chemistry and biocatalytic steps. The third step of the four-step
reaction pathway is catalysed by a newly discovered w-transaminase from Pseudomonas
psychrotolerans. To shift the equilibrium of the enzyme-catalysed process towards product formation,
a bi-enzymatic cascade system was developed in which the secondary enzyme is pyruvate
decarboxylase. As the pyruvate from the enzymatic transamination process is decarboxylated by this
secondary enzyme, and thus the equilibrium is shifted towards the formation of amine with the removal
of the by-product.
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OSSZEFOGLALO

Az liveghazhatast okoz6 gazok emisszidja folyamatosan novekszik a gazdasag ndvekedésével.
Ez azzal magyarazhatd, hogy a gazdasag szinte kizarolag nem-megujul6 eréforrasokra timaszkodik. A
koolaj alapu vegyipar lecserélésére viszont 1éteznek 11j alternativak. A vegyipar szamara a legigéretesebb
megujuld energiaforras a biomassza, ami helyettesithetné a kdolajat. A biomasszabol 4 1€pésbol
eléallithato egy, a polimerkémiaban hasznos monomer, a 2,5-bisz(aminometil)furan. A beldle késziilt
polimert poliaddicioval allitjak elé és ongyogyuld gélek gyartdsara hasznaljak. A fenntarthatosag
igényével megalkottunk egy fémorganikus katalizatoroktol mentes folyamatot, amely soran egy, a
biomasszabdl konnyen eldallithatd, platform molekulabol egy bioldgiailag megtjuld polimer
monomerjét allitottuk eld. A folyamat egyarant tartalmaz klasszikus szintetikus kémiai és biokatalitikus
1épést is. A négy lépést tartalmazd reakciott harmadik 1épését a Pseudomonas psychrotolerans
mikroorganizmusbol kivont -transzaminaz enzim Kkatalizalja. Az enzimkatalizalt folyamat
egyensulyanak eltolasat a termék keletkezésének iranyaba egy bi-enzimatikus kaszkadrendszerrel
oldottuk meg, melyben a masodlagos enzim a piruvat-dekarboxilaz. Mivel az enzimatikus
transzaminalasi folyamatbol szarmaz6 piruvatot ez a masodlagos enzim dekarboxilezi, és ily mdodon a
melléktermék eltavolitasaval az egyensuly eltolodik az amin keletkezésének az iranyaba.
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