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ABSTRACT

Fluorescence imaging is a powerful technique for visualizing chemical and biological species, where
organic fluorophores play a crucial role due to their low toxicity, structural versatility, and
biocompatibility. This thesis focuses on designing heterocyclic organic fluorophores with
aggregation-induced emission (AIE) and excited-state intramolecular proton transfer (ESIPT)
properties to overcome these limitations. Novel fluorophores based on dibenzofuran, pyrazole,
carbazole, and indole scaffolds were synthesized and evaluated for fluorescence bioimaging
applications. These molecules exhibited strong solid-state or aggregate-state emission, high
fluorescence intensity in Hela and MCF-7 cells, and large Stokes shifts. Additionally, a
coumarin-based AIE fluorophore was developed for latent fingerprint visualization and
anti-counterfeiting applications. Overall, this work demonstrates the successful development of
non-toxic, highly emissive organic fluorophores with significant potential in fluorescence
bioimaging, latent fingerprint detection, and security ink applications.
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