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PREFACE 

After a long gap of seven years, I decided to pursue research work in Chemistry with full 
motivation to understand a bit more about the subject thus, seeking growth in it. So, I 
started my Ph.D. journey in September 2017 by joining the organic synthesis lab. After 
almost working for two years I happened to change the route of my journey towards the 
synthesis of transition metal complexes. I thus had to restart my journey which I did in 
January 2019. And it took me five years and four months to reach this point where I am 
writing my Ph.D. Thesis. During this wonderful journey, I met many fellow brothers-
sisters, faculty, and non-faculty members who helped and taught me many life-long 
lessons. 

Now regarding my work, I worked on the synthesis of ionic liquid-supported Schiff base 
ligand systems and some of their transition metal complexes, followed by determining their 
biological and catalytic activities. During this, what I have found is that designing the 
ligand system is the most fundamental step in the synthesis of transition metal complexes 
because it controls the overall properties of the metal complex to a greater extent compared 
to that of metal ions present in it. Also, drawing a scheme for synthesizing a ligand is much 
easier than actually producing it. Further, the characterization of the synthesized 
compounds is a tedious job. Thus, the knowledge of important tools that are necessary and 
sufficient to well characterize the compounds is crucial. In my case, I mainly rely upon 
Magnetic Susceptibility Balance, UV-visible spectrometer, FTIR Spectrometer, NMR 
Spectrometer, HRMS, MALDI spectrometer, and PXRD tools. Once the synthesized 
compounds are well characterized then they are ready to test their applicability in biological 
science and catalysis. For instance, the Pd(II) complex successfully catalyzes the Suziki 
reaction at room temperature under aerobic conditions within a reaction time frame of 1 
hour. Similarly, Cu(II), Zn(II), and Cd(II) complexes are found to be potent against the 
ACHN cell line thus exhibiting their Cytotoxicity activity. The less IC50 values for the 
metal complexes compared to the free ligand system indicate a synergistic effect between 
the ligand system and the metal ion. This confirms that metal complexes are more potent 
than the free ligand system against the ACHN cell line. However, their mode of action 
toward the ACHN cell line has not been studied. So, a detailed study of the mechanistic 
pathways of their mode of action towards the ACHN cell line needs to be done. This thus 
may attract a good number of future researchers for the same. 

In one of the projects, DFT calculations of some electronic parameters were performed. 
The results obtained were in good agreement with the experimentally obtained data.  
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