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ABSTRACT

The thesis entitled, “Design, synthesis and evaluation of some metallo supramolecular
receptors for ionic and molecular recognition” presents the research work carried out
for metallo-supramolecular complexes includes synthesis, characterization and
applications of some novel calix[4]arene derivatives. This has been achieved by
modification, optimization and novelty of procedures available in the literature.
Synthesized new chemical entities have been characterized by employing various
spectroscopic techniques, i.e. 'H NMR, C NMR, FT-IR and high resolution mass
spectral analysis etc. Their ionic and molecular recognition potential has been examined
by using UV-Visible, NMR, fluorescence and colorimetric methods of analysis. The
accomplished research work has been divided into six chapters.

Chapter | of the thesis highlights some of the general aspects of supramolecular
chemistry and metallo-supramolecular chemistry. A review on metallo-supramolecular
chemistry including calix[4]arene receptors published in the scientific literature during the
last ten years has been presented for sensing cations, anions, amino acids, nucleic acids,
peptides etc.

Chapter 11 of the thesis primarily focuses on the synthesis and characterization of some
new macrocyclic calix[4]arenes derivatives by incorporation of Schiff base unit as a
binding site and benzothiazolyl groups as signaling unit both at the upper and lower rims
of the calix[4]arene molecular architecture.

Chapter 111 describes the research work carried out to synthesize the triazolyl
calix[4]arene based molecular receptors and their characterization by various
spectroscopic methods including *H NMR, ¥C NMR, IR spectroscopy and mass
spectrometry.

Chapter 1V describes the experiments done to investigate the ionic and molecular
recognition properties of molecular receptors synthesized in chapter 11l by using UV-
visible, fluorescence spectroscopic and colorimetric methods. The synthesized receptor
exhibits selective recognition and high binding affinity for copper and ferric ions.

Chapter V describes the experiments done to evaluate the in situ generated metallo-
supramolecular complexes for the recognition of anions and amino acids by utilizing UV-

visible, fluorescence, spectroscopic and colorimetric methods. It has been found that one



of the Cu-complex shows high recognition potential for glycine among various other
amino acids.

Chapter VI describes the experiments carried out to synthesize lower rim-ether derivatives
of calix[4]arenes. Literature protocols have been modified to generate alkyl iodide in in situ
by using potassium iodide which facilitates the reaction to accomplish in less time and gave

higher product yield.
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NAF, "3mafaes AR 3O AT & faw $o urq & gRAegeR RAwed & 3,
AT HR FHoATohal" Y& FAT & " UIT-FURATCTR IRERT & fow fohw 777 aver g
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