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ABSTRACT

The thesis entitled ‘Studies on Multifunctional Organochalcogen Donors with 

Variable Donor ability and their Reactivity’ deals with the synthesis o f rationally 

designed organochalcogen donors bearing heteroatoms of variable donor ability and 

capacity. Efforts has also been made to examine the reactivity o f these donor molecules 

towards Cu(I), Ag(I), Cd(II), Hg(II), Pd(II) and Pt(II) species to establish structure- 

property relationships. Furthermore the designed molecules o f the present studies also 

provide a unique opportunity o f combining both organic and inorganic interactions in 

single molecular systems.

Chapter 1 discusses the recent advances made in the field o f  organochalcogen 

donors with special reference to design and synthesis o f multifunctional organochalcogen 

donors with critical literature survey and important applications o f  organochalcogen 

species in diverse areas.

Chapter II deals with the synthetic strategies and experimental details involved 

in the preparation o f starting materials. This chapter also contains the source o f various 

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

analysis, spectral (IR, !HNMR, 13CNMR and ES-MS) and single crystal X-ray diffraction 

studies used throughout the investigation and characterization o f newly synthesized 

derivatives.

Chapter III deals with the design and synthesis of organochalcogen donors 

bearing variable donor (ENE) (E= Se or Te), (EN-EN) (E= S or Se) and (EN-N-EN) (E = 

S or Se) functionalities with a view to examine their coordination behavior towards M2+ 

species for understanding the design aspects.



C hapter IV deals with the design and synthesis of organochalcogen based 

trifunctional donors. It also deals with a new and versatile and high yielding method for 

the construction o f an aryl-heteroatom (C-S) and (C-Se) bonds by preparing novel classes 

of 2,4,6-tris(arylchalcogeno)-l,3,5-triazines and l,3,5-tris(arylchalcogeno)-2,4,6- 

trimethylbenzenes. The robust natures o f these donors have also been demonstrated.

C hapter V deals with the design and synthesis o f flexible tripodal ligands with 

potentially tetradentate ligands (heptadentate ?) bearing N(NS) 3  and N(NSe)3  donor 

functionalities and their reactivites towards Cu(I), Ag(I) and Cd(II) metal ions. The 

structures o f both ligands and complexes might be the subject of interest to examine the 

electron-transfer rates o f copper (II/I) systems and may be used as a model compound.

In C hapter VI, deals with the synthesis o f  organochalcogen (S and Se) donors in 

the form of multifunctional arrays (tetra- and hexa functionalized in nature) as building 

blocks. Here we have also ably demonstrated the synthetic methodology for the 

formation o f highly elusive multi-chalcogen aromatic compounds. We have also 

succeeded in obtaining metallosupramolecular species with Ag(I) and Hg(II) species. It 

can be suggested that the ligand design can be used to generate specific ring sizes 

controlling the extended metal coordination sphere and localised framework topology.

iv



TABLE OF CONTENTS

Certificate
Acknowledgements
Abstract
List o f  Figures

Chapter I

Chapter II

Chapter III

I
III
VIII

General Introduction

Introduction 1
References 44

Materials and Methods

•  Chemicals used 57
•  Syntheses o f precursors 58
•  Physicochemical studies 65

■ Melting point 65
■ Elemental analysis 66
• Infrared spectroscopy 66
■ Mass spectrometry 66
■ Nuclear magnetic resonance (NMR) spectroscopy 66
• Single crystal X-ray diffraction studies 67

References 68

Design and Synthesis o f Organochalcogen Donors Bearing 
(ENE)(E= Se, Te), (EN- EN) (E=S or Se) and (EN-N-EN) (E = S 
or Se) Donor Functionalities

•  Introduction 69
•  Results and Discussion 70

■ Syntheses o f  molecular species 19-31 70
■ Complexation studies 72

•  Characterization 73
■ Elemental analysis 74
• Infrared spectroscopy 74
■ Mass studies 76
■ 'H  NMR studies 78
■ 13C NMR studies 82
■ Single crystal X-ray diffraction studies 85

•  Conclusion 108



Chapter IV

Chapter V

Chapter VI

•  Experimental details 109
References 116

Design and Synthesis of Organochalcogen 
Trifunctional Ligands

Based New

•  Introduction 117
•  Results and Discussion 119

• Syntheses of molecular species 34-43 119
* Complexation studies 122

•  Characterization 124
■ Elemental analysis 124
■ Infrared spectroscopy 124
■ Mass studies 126
■ 'H NMR studies 129
■ 13C NMR studies 134
■ Single crystal X-ray diffraction studies 136

•  Conclusion 160
•  Experimental details 162
References 170

Design and Synthesis of Flexible Tripodal Ligands Bearing 
N(NS)3 & N(NSe)3 Donor Functionalities

•  Introduction 173
•  Results and Discussion 174

■ Syntheses of molecular species 47-50 174
■ Complexation studies 175

•  Characterization 176
■ Infrared spectroscopy 176
■ Mass studies 177
■ ]H NMR studies 182
* 13C NMR studies 185
■ Single crystal X-ray diffraction studies 188

» Conclusion 211
® Experimental details 214
References 219

Design and Synthesis of Organochalcogen (S & Se) Donors as 
Multifunctional Arrays as Building Blocks

•  Introduction 221



•  Results and Discussion 222
■ Syntheses o f  molecular species 55-69 222
• Complexation studies 227

•  Characterization 229
■ Elemental analysis 229
■ Infrared spectroscopy 229
* Mass studies 231
- *H NMR studies 233
■ 13C NMR studies 237
■ Single crystal X-ray diffraction studies 240

•  Conclusion 275
•  Experimental details 277
References 288

vii


