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Thesis Title: Synthesis of New Polypyridine Ruthenium and Osmium Complexes as 

Anion Sensors, DNA Binders and Logic Devices. 

 

Summary of Doctoral Research Work: 

My doctoral research work mainly dealt with the synthesis of polypyridine based metal 

complexes of Ru(II) and Os(II) and study of their photophysical and electrochemical 

properties. In this regard a series of monometallic as well as homo- and heterobimetallic 

ruthenium(II) and osmium(II) complexes were synthesized from different ligands and 

characterized thoroughly by using standard analytical and spectroscopic techniques including 

X-ray crystallography. The absorption spectra, redox behavior, and both steady state and 

time-resolved luminescence properties of the compounds were investigated. Anion- and 

cation-induced switching of the physicochemical properties of the ligands as well as the 
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metal complexes were studied in solution through different channels. The imidazole N-H 

protons present in the second coordination sphere become much acidic on coordination of the 

ligands with the metal centers. In few complexes these N-H protons were beautifully utilized 

for the sensing of cyanide ion in pure aqueous medium with very low detection limit. 

Moreover, based on absorption, and emission spectral responses towards selected anionic and 

cation inputs, the designing of different molecular logic devices were also explored. Also, 

due to the presence of planar pi-expansive pyrene moiety in the complexes, some of them 

interact strongly with DNA. They bind with DNA in intercalative fashion and this mode of 

binding is most important for many biological applications. Consequently, binding affinities 

of the complexes towards CT-DNA were thoroughly studied through different methods such 

as absorption, emission, excited state lifetime, circular dichroism, thermal denaturation of 

DNA and relative DNA binding study using ethidium bromide. Finally, density functional 

theory (DFT) and time dependent DFT (TDDFT) calculations of the compounds were carried 

out to gain a better understanding of the electronic structure and optical properties of the 

complexes.  

 

. Research Interest: 

(i)    Design and Synthesis of Light Harvesting Compounds. 

(ii)  Characterization, Photophysical and Electrochemical Properties of Synthesized     

Coordination Compounds. 

(iii)  Anion and Cation Sensing. 

(iv)  DNA Interaction with Metal Complexes. 

(v)   Intercomponent Energy and Electron Transfer Process. 
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(i) ‘Structural Chemistry of Molecular and Materials’, organized by University of Calcutta, 

Jadavpur University, IISER Kolkata, RSC. 

(ii) ‘Mordern Trends in Inorganic Chemistry-XVI(MTIC-XVI)’, organized by Department of 

Chemistry, JadavpurUniversity. 

(iii) ‘Spectroscopy, Theoretical Chemistry and Chemistry of Materials’, organized by IISER 

Kolkata. 

(iv) ‘Chemistry of Functional Materials of Current Interest’, organized by Department of 

Chemistry, JadavpurUniversity. 
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