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Abstract: 
Photoredox catalysis is a useful method in synthesizing complex molecules. The use of 
a catalyst assists the reaction by lowering the energy required, referred to as 
activation energy, for a reaction to occur between two molecules. The photoredox 
catalyst absorbs energy from light, called photons, to start a chain-reaction of 
electron transfers, which ultimately leads to the formation of a larger, more complex 
molecule. This larger molecule is held together by the newly synthesized carbon-
carbon bond. Ruthenium and iridium complexes are often used as catalysts in 
photoredox reactions. The current approach for photoredox reactions can be 
environmentally harmful and expensive because these metals are both rare and toxic. 
However, replacing ruthenium and iridium metal complexes with a similar metal, that 
is both more earth abundant and less toxic, would make the photoredox reactions 
more efficient. In fact, certain copper complexes have similar photo-properties to 
ruthenium and iridium photoredox catalyst complexes. Therefore, we have evaluated 
copper(I) catalysts in photoredox reactions to establish an alternative to the 
expensive and toxic metals, ruthenium and iridium. We have found 
[Cu(BINAP)(dap)]BF4 and Cu(dap)2Cl successfully catalyze the combination of 
aldehydes with alkyl bromides. Therefore, we have reacted aldehydes with various 
alkyl bromides to evaluate the scope of this coupling. It should be noted that the 
reaction under investigation results in the formation of a new carbon-carbon bond and 
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a chiral carbon is produced. By using a chiral catalyst, the formation of one chiral 
molecule can be selected for over the other. We evaluated the selectivity for 
enantiomers through high performance liquid chromatography (HPLC) analysis of the 
products using a chiral column. Varying alkyl bromides were paired with octanal, and 
the percent yield and enantiomeric excess were determined.  
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