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ABSTRACT

Fluorescent probes based on excited-state intramolecular proton transfer (ESIPT) Schiff bases have
garnered significant interest due to their unique photophysical properties and broad applicability.
This research focuses on the synthesis, characterization, and application of ESIPT-based organic
luminogens, emphasizing their stimuli-responsive luminescence for metal ion detection, biomolecule
sensing, and environmental monitoring. A series of ESIPT- active salicylaldehyde Schiff bases were
synthesized and evaluated for their ratiometric sensing capabilities in detecting biologically relevant
analytes. These Schiff bases demonstrated excellent selectivity and sensitivity toward metal ions,
including magnesium and iron, making them promising candidates for fluorescence-based analytical
technologies. Further, the study explores the formation of self-assembled fluorescent organic .
nanoparticles (SFONs), which exhibit aggregation-induced emission (AIE) properties, enhancing
their fluorescence in aqueous environments. These nanoparticles were successfully applied for the
detection of picric acid, a critical environmental pollutant, with high selectivity and a low detection
limit. Additionally, a multi-stimuli responsive ESIPT luminogen was developed, displaying
excitation-dependent emission and sensitivity to pH, solvent polarity, and analyte interactions, This
-property enabled its use in food safety applications, particularly in monitoring seafood freshness
through biogenic amine detection. The probe was also integrated into solid-state sensing platforms
for anti-counterfeiting applications, demonstrating its versatility in security and aathentication
technologies. This research highlights the multi-functional nature of ESIPT-based luminogens,
offering significant advancements in real-time sensing, environmental analysis, and biomedical
diagnostics. The findings pave the way for the development of next-generation fluorescent materials
with enhanced selectivity, stability, and practical applicability in diverse analytical fields.
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