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                           1. ABSTRACT 
 

The problem addressed in this thesis is the study of a π conjugated polymer bearing 

distilbene unit and functionalized with carboxylic acid for detecting multiple species i.e 

temperature, Cu2+ ions and amino acids by three independent processes (i) red 

fluorescent temperature switch via ligand to metal energy transfer (LMET) from the 

polymer to Eu3+ ions, (ii) blue fluorescent metal-ion switch by heavy atom effect and 

exclusive selectivity for Cu2+ ions and (iii) as biomolecule switch for the amino acids. 

Because of the presence of coligand these are difficult to process into device and to 

take care of this, five different ligands are designed rationally bearing Iodine as heavy 

atom substituted strategically on the chromophore unit that can sensitize europium 

metal ion even in absence of a coligand through singlet to triplet state intersystem 

crossing. These ligands are characterized by 1H NMR, 13C NMR and MALDI analysis 

and their photophysical properties are studied in solution and solid state to see if they 

are phosphorescent or not. These were also studied using time resolved luminescent 

decay profiles to see the lifetime of species emitting at respective wavelengths. Effect of 

packing leading to triplet state population generation/phosphorescence was studied 

using DSC analysis and emission studies of annealed samples. These ligands were 

then complexed with Europium metal ion and were characterized using IR and MALDI-

TOF. The complexes showed bright red emission under UV light and their emission 

spectra showed five sharp peaks corresponding to D-F transitions confirming the fact 

that these ligands sensitize europium metal ion through enhancement of population in 

triplet level without any involvement of a coligand. 
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