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Previous studies of ortho-, meta-, and para-aminobiphenyl [1] isomers have demonstrated 
distinct photochemical pathways involving proton transfer or water-assisted proton transfer 
from the NH₂ group to an aromatic ring carbon atom. While all isomers undergo water-
assisted excited-state proton transfer (ESPT), the meta- isomer uniquely exhibits an additional 
photoredox pathway mediated by proton-coupled electron transfer (PCET), leading to water 
splitting. Motivated by the relevance of photocatalytic water activation, we investigate 
analogous processes in simpler organic chromophores. 

Here, we examine 1- and 2-naphthylamine using a combined computational and experimental 
approach, focusing on isomer- and conformer-dependent photochemistry, including 
microsolvated water clusters. Our results reveal distinct excited-state deactivation pathways 
for the two isomers. In aqueous environments, 1-naphthylamine undergoes both water-
assisted ESPT and a PCET-mediated photoredox process, whereas 2-naphthylamine exhibits 
exclusively ESPT reactivity. These differences are attributed to the intrinsic electronic 
characteristics of the La and Lb excited states in the two isomers. More broadly, our findings 
raise the question of whether such divergent photochemical behavior can be rationalized in 
terms of excited-state antiaromaticity relief. 
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