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Abstract 
 

Transition metal-catalyzed cross-coupling reactions have profoundly changed the protocols for 
the construction of natural products, building blocks for supramolecular chemistry and self-
assembly, organic materials and polymers, and lead compounds in medicinal chemistry from 
simpler entities. These methods being largely limited to sp2-hybridised carbon reagents until 
recently, the advent of cross-coupling of sp3-hybridized organoboron reagents via novel 
photoredox/nickel dual catalysis represented a new paradigm in transition metal catalysis. The 
development invoked an interest in understanding the catalytic mechanism of organometallic 
Nickel aryl halide complexes relevant to cross-coupling reactions. This seminar will attempt to 
understand the catalytic mechanism of the Ni complex. 
 
First, the viability of excited-state organometallic (Ni) catalysis via direct photoexcitation and 
triplet sensitization by energy transfer will be shown in terms of C(sp3)-H functionalization1 of 
organic compounds and halide (bromine) radical generation from excited state Ni catalyst. Then, 
a detailed photophysics and photochemistry of Ni catalyst will be uncovered with the help of 
computational (DFT and TDD-DFT) and transient absorption spectroscopic methods2. This will 
be followed by illumination of the Ni catalyst possessing a long-lived charge-transfer (MLCT) 
state which can participate in photoinduced disproportionation2 reactions that holds important 
implications for the interpretation and design of photochemical reactions with Ni. Finally, 
multiconfigurational methods will illustrate that the long-lived MLCT state of the Ni catalyst is 
directly involved in reductive elimination of cross-coupling reactions owing to its intramolecular 
oxidized nature3 of the excited state. 
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