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Enhancing Sustainable Catalytic Processes with Ionic Liquids

In this lecture we will consider ways in which to maximize the potential of
renewable feedstocks including biomass and carbon dioxide to generate key platform
chemicals and high-value chemicals. We will show how certain catalytic processes
can be significantly enhanced by carefully modifying the ionic liquid solvent. In this
respect, using a mechanistic approach, we have been able to dissect the influence of
both the cation and anion of ionic liquids and show how each plays an important role
in catalyzed reactions. For example, the ions in an ionic liquid can interact directly
with the catalyst, adjusting its electronic properties, or with the substrate, activating
it via the formation of non-covalent interactions, or with the product, allowing
kinetic products to be isolated. We also show that adjusting the strength of cation-
anion interaction can significantly influence catalytic activity.

Since valorization of renewable feedstocks is likely to require multifactorial
approaches, in the second part of the lecture we will consider how synthetic catalysis
may be coupled to biocatalysis in order to fully utilize resources.

Iontové kapaliny pro zlepseni udrzitelnosti katalytickych procest

Tato prednaska se bude zabyvat zptsoby jak maximalizovat potencial obnovitel-
nych surovin vletné biomasy a oxidu uhli¢itého pro vyrobu klicové platformy
chemikalii a chemickych specialit. Bude demonstrovano, jak mohou byt vyznamné
vylepSeny urcité katalytické procesy peclivou modifikaci iontové kapaliny jako
rozpoustédla. V tomto ohledu, s pouzitim mechanistického ptistupu, je mozno od-
délit u iontovych kapalin vliv kationtu ¢i aniontu a ukazat, jak ddlezitou roli ma
kazdy v katalyzovanych reakcich. Napriklad ionty mohou v iontové kapaliné primo
interagovat bud’ s katalyzatorem a upravovat jeho elektronové vlastnosti, nebo se
substratem a aktivovat tvorbu nekovalentnich interakei, nebo i s produktem a
umoznit tak izolovat kineticky produkt. Pfednaska také ukaze, ze upraveni sily
interakce kationt-aniont miize vyznamné ovlivnit katalytickou aktivitu.

Vzhledem k tomu, ze zhodnoceni obnovitelnych surovin bude pravdépodobné
vyzadovat multifaktorialni pfistupy, v druhé ¢asti prednasky se bude mluvit o tom,
jak muaze byt synteticka katalyza spojena s biokatalyzou, aby byly optimalné vyuzity
zdroje.
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