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In recent years, there is increasing demand for polymer materials from renewable sources, i.e. biomass. It 
is related to the high global consumption of materials based on fossil resources, which are non-renewable, 
their quantity is limited and they are not environmentally friendly. One of the effective alternatives for 
creating new polymer materials is the use of renewable raw materials. The biomass is a source of a wide 
range of compounds that are either themselves suitable monomers or their derivatives are potential 
monomers for polymer chain formation. Some of the polymers can possess convenient chemical-
mechanical properties, thanks to which they can able to replace synthetic polymers from fossil sources. 
One group of the potential monomers are furan-based compounds that contain a suitable functional group
for polymerization. The most frequently used are furfural and 5-hydroxymethylfurfural. The advantage of 
furfural is its preparation from agricultural and forest waste, which consists in the acid-catalyzed 
dehydration reaction of aldoses or ketosis.[1] α-Methylene-γ-butyrolactone (MBL), known also as a 
Tulipalin A is an additional type of renewable monomer, and has already successfully been polymerized by 
various polymerizations.[2]
One part of our work deals with the preparation of three furan derivatives, which have potential to be 
used in the synthesis of functional polymers. These compounds represent monomers obtained from 
biomass as a result of the derivatization of 5-(hydroxymethyl)-furfural. Two polymerization techniques 
were chosen for the polymerization of these derivatives, atom transfer polymerization, ATRP, and nitroxide
mediated polymerization, NMP. The derivatives containing vinyl or (meth)acrylate groups were 
homopolymerized or copolymerized using these polymerization techniques with the aim to prepare 
functional polymer with controlled molar mass and narrow distribution of molar masses (low dispersity).
Second part of our work deals with the synthesis of various functional polymers from Tulipalin A and its 
derivatives. Thus, superabsorbent hydrogels, polymeric particles, amphiphilic polymers, polyesters as well 
as polyamidoamines were prepared. In addition, the amine groups at the polyamidoamines chain ends can 
be extended by reaction with 2,5-furandicarboxaldehyde.
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