
Berberine, a natural product isoquinoline alkaloid, has been shown to exert its biological 
activity through in situ production of singlet oxygen, a highly reactive oxygen species, 
upon irradiation. Its putative mechanism of action as a DNA-binding singlet oxygen 
photosensitizer stems from its electronic structure, wherein upon irradiation, it sensitizes 
triplet oxygen to singlet oxygen to incur irreversible DNA damage, resulting in 
apoptosis. Through semisynthetic modifications of the berberine scaffold, we were able 
to modulate berberine’s electronic structure towards bolstering its photosensitizing 
properties. Regioselective modifications, such as grignard additions to C8 and 
demethylation and cross couplings to C9, enabled the generation of a library of berberine 
analogues. Here, we present two ex-vivo experiments towards evaluating the 
DNA-binding singlet oxygen photosensitizing abilities of Berberine and related 
analogues. Through the use of a hetero Diels-Alder reaction between singlet oxygen and 
a terpene, we were able to quantitatively monitor singlet oxygen production with 
benchtop NMR. Moreover, we used HPLC in conjunction with in silico methods towards 
the construction of a structure activity relationship between berberine and various DNA 
structures.
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