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In recent years, a greater awareness of the environmental impacts of many 

chemical processes has created a push for greener chemical synthetic 

strategies. This is done in part through the development of minimal waste 

processes that maintain high atom economy and employ mild reaction 

conditions. One way this has been achieved in cross-coupling reactions is 

through the use of decarboxylation which bypasses the stoichiometric and 

toxic waste that traditional cross-coupling reactions produce.

I would like to thank Kaitie Cartwright for allowing me to work on this 

project with her and Megan Hegarty. I would also like to thank Dr. 

Tunge for allowing me to conduct research in his lab. Finally, I would 

like to thank the Center for Undergraduate Research for awarding me 

a UGRA to support my research.

The three-component between carboxylic acids, electrophilic 

olefins, and allylic electrophiles was achieved. Ibuprofen and 

flurbiprofen were found to work well. It was found that the 

carbonates that were more substituted generally led to higher 

yields. Although the coupling works with other electrophilic olefins, 

it was found to be best with benzylidene malononitrile. 

The exploration of this methodology is still ongoing. Future goals 

include exploring more substrates and determining the advantages 

and limitations of this reaction.
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However, thermal decarboxylative cross-couplings are limited in 

scope as they require substrates with anion-stabilizing groups. A 

modern synthetic strategy that has been found to circumvent this 

limitation is photoredox catalysis. Photoredox catalysis utilizes 

light energy to access a radical decarboxylation pathway. 

Herein, the exploration of a photoredox/Pd dual catalytic 

decarboxylative 3-component cross-coupling reaction for the 

rapid construction of complex molecules is illustrated. This 

process utilizes light as the environmentally friendly energy input 

and produces CO2 as the sole stoichiometric byproduct. 
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