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ABSTRACT 

The thesis entitled 'Design, synthesis and structural aspects of stericafry encumbered 

organoselenium derivatives and their potential application as chemical sensors' 

deals with the design and synthesis of new polyfunctional organoselenium compounds 

and their potential applications as chemical sensor. 

Chapter I presents a brief overview on recent developments in the field of 

organoselenium chemistry and describes applications of selenium species in various 

flelds of chemistry including supramolecular, coordination chemistry, asymmetric 

synthesis, catalysis and biological chemistry. 

Chapter II describes the synthetic strategies and experimental details involved in the 

preparation of starting materials. This chapter also contains the source of various 

chemicals used for this work and the physicochemical techniques for e.g. elemental 

analysis, spectral (IR, 'H NMR, 13C NMR, 77Se NMR, ES-MS) and single crystal X-ray 

diffraction studies used throughout the investigation. 

Chapter III deals with the design and synthesis of bi-, tri-, and tetra functionalized 

organoselenium species with the view to examine the new reactivity patterns associated 

with these molecules and could be compared to those known for structurally related O or 

S analogues. 

Chapter IV describes the development of synthetic methodology and applications of 

sterically encumbered hexasubstituted selenium derivatives, which are based on I,3, 5 vs 

2, 4, 6 conformational analogy. The synthesis ofhighly elusive hexa-substituted selenium 

derivatives has been ably demonstrated in a straightforward manner by the reaction of 



RSe- anion with hexakis(bromomethyl)benzene. Structural aspects of these hexa-host 

system were also established crystallographically. 

Chapter V deals with the detailed reactivity pattern and applications of hexa-host 

compounds isolated in ch叩ter V. The rec叩tivity of Hg2+ and discrimination of other 

metal.ons such as cd 2+,co 2+, 2+,Pb 2+,cr 3+,Ni 2+,c 2+,and Mn 2+was the p .metal ions such as Cd , Co , Zn , Pb , Cr , Ni , Cu , and Mn was the pnme 

achievement of present system. The exclusive reco即ition of Hg2+ in presence of ffirst row 

transition and heavy metal ions and further fabrication of ion selective electrodes based 

on the ionophores for Hg2+ ions may have the technological si即ifficance. 

CHAPTER vi presents the synthesis of sterically encumbering and pressurized selenium 

containing aza[3]calixarenes and their 叩plication towards sensing U022+ ions. A rehi山le 

synthetic methodology for the synthesis of these molecular species in high yield under 

non-catalytic conditions has been developed. Fabrication ofion selective electrodes based 

on ionophores for U022+ ions may have technological relevance. 
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