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ABSTRACT

The present work entitled “Organochalcogen (Selenium &Tellurium) Based Novel
Designer Ligands — Synthesis, Characterization and Reactivities towards d* and d"°
Metal (II) Ion Species” deals with design and synthesis of different types of
organochalcogen (Se and Te) ligands with variable donor abilities and their reactivities
towards d® and d'’ metal (II) ions. A comparative study of these donors has also been
accomplished (wherever it was possible) and their behavior towards Pd(1I), Pt(1l), Zn(II),
Cd(II) and Hg(Il) metal ions have been examined.

Chapter 1 gives an overview of the recent advances made in the field of
organoselenium and tellurium chemistry with special reference to ‘designed’ ligands and

" their applications. This chapter also discusses the aims of the present work.

Chapter 2 deals with the synthetic strategies and experimental details
involved in the synthesis of the precursor compounds. It also gives a brief account of the
characterization techniques used in this work.

Chapter 3 deals with the synthesis of a series of relatively stable bis(2-
aminoalkyl)chalcogenide, [NH(CH;),E(CH3),NH;] (n = 2 or 3; E = Se or Te), ligand
systems. The ligands on reaction with Group 12 metal (II) ions give dimeric complexes
of the type [M2{NH,(CH,),E(CH;),NH,},CL] , where M = Zn, Cd and Hg. The effect of
varying the halide ion on the structure of the resulting metal complexes has also been
studied by complexation reaction of Cdl; with NH;(CH;),Se(CH;);NH; in 1:1 molar
ratio. The various ligands and their metal complexes have been analyzed by
physicochemical methods like elemental analysis, ES-MS, IR and NMR spectroscopy

and single crystal X-ray crystallography. Thermal decomposition of these complexes at



elevated temperature has been studied by TGA and the residual material being analyzed
by powder pattern X-ray diffraction studies.

Chapter 4 discusses the synthesis of carefully designed tridentate ligands
[PhE(CH,),N(H)C(CH3)CHC(CH3)(=0)] (n = 2 or 3; E = Se or Te), incorporating O, N
and Se/Te donor atoms in their structural framework and their coordination complexes
with Pd(II) and Pt(II) metal ions. The ligands and their metal complexes have been
analyzed by various physicochemical techniques like elemental analysis, IR. 'H-NMR,
'H-'H COSY, *C-NMR and 'H-C heteronuclear single bond correlation and 7'Se-NMR
spectroscopy, FAB mass spectrometry, TGA and single crystal X-ray crystallography.
The '"H-NMR for the metal complexes reveals a complex splitting pattern for the
methylene  protons.  Single crystal X-ray  structure of  [PhE(CH,);N-
C(CH;)CHC(CH;)(=O)PtCl] shows that the central platinum center is coordinated to
(Se/Te, N, O and Cl) in an approximately square-planar environment and form loose
dimers through intermolecular Pt...Pt and Pt...E contacts.

Chapter 5 deals with the synthesis of potentially pentadentate acyclic ligands,
2,6-bis(phenylchalcogenoalkylimino)pyridine, [{PhE(CH,),N=CH-},CsH;N] (E = Se or
Te, n = 2, 3), incorporating nitrogen and selenium or tellurium donor atoms. The
complexes of these ligands with MCl, (M = Zn, Cd, Hg) have been synthesized and
analyzed by various physicochemical methods like elemental analysis, FAB mass. IR,
'H-NMR, “C-NMR and ""Se-NMR spectroscopy, TGA and single crystal X-ray
crystallography. The coordination sphere approximates to trigonal bipyramidal geometry

around the central metal (Zn, Cd or Hg) atom, with the (N, N, N) nitrogen donor sets of



the ligands being involved in coordination while the two pendant arms bearing chalcogen
remaining uncoordinated.

Chapter 6 discusses the synthesis of polydentate ligands containing terdentate
(N;E; E = Se or Te) binding units connected to C;-symmetric spacers such as 2.4,6-
trimethylbenzene and 1,3,5-triazine through nitrogen linkages. These ligands have been
characterized by elemental analysis, IR, 'H, '*C and 7’Se NMR and FAB mass studies.
The tri-substituted ligands of the present study are symmetrical and have well-defined
spatial arrangement of NLE, (E = Se or Te) sub-units at 1,3,5- or 2,4,6- positions of the
central spacer. The di-substituted ligands are unsymmetrical in nature. Attempts to
examine their coordination behavior towards M*" ions yielded highly insoluble materials.
Therefore, further characterization of these materials could not become possible.

Nevertheless, this chapter provides some useful insights into design concept.
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