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ABSTRACT 

In the thesis entitled "SYNTHESIS AND LIGAND CHEMISTRY OF SOME 

(Te, N) and (Te, N, Te) DONORS", the synthesis of ligands, 

1-(NMe2)-2-(TeAr)-4-Me- C6H3  (L1 ) and RN(C2H4TeAr)2  (L2) (where R = H 

or Me and Ar = C6H5; 4-MeOC6H4  or 4-EtOC6H4), and their complexation 

behaviour with 	Hg(Ii), Pd(II), Pt(II), Rh(I) and Rh(III) have been 

reported. The ligands and complexes were characterized by electronic, 

IR, 1H, 13C and 
125

Te NMR spectra in conjunction with their molecular 

weight and 	conductance measurements. Molecular structure of a HgBr2  

complex with Ll  was also determined by single crystal X-ray 

diffraction. 

The. 1-(NMe2)-2-(TeAr)-4-McC6H3  was synthesized by metabisulphite 

reduction of 1-(NMe2)-2-(Cl2TeAr)-4-McC6H3  obtained from 1-(NMe2)-4- 

McC6H4  by ortho mercuration followed by transmetallation reaction with 

ArTeCI3'  Methyl iodide reacts with L1  resulting in ArAr'Te(Me)I type 

of compounds. 

Potentially tridentate (Te, N, Te) ligands (L2), RN(C2H4TeAr)2  

were synthesized by the nucleophilic attack of sodium aryl tellurolate 

(NaTeAr) on RN(C2H4C1)2  in aqueous-alcoholic medium in an inert 

atmosphere. 

A weak Te<---N secondary interaction in the (Te, N) ligands (L l) 

has been inferred because v(N-C(Me)) vibrations undergo blue shift on 

the formation of Hg complexes. In the Hg(II) complexes the ligand (L1 ) 

coordinates only through Te,. resulting in halo-bridged dimers. This 



has been supported by single crystal X-ray diffraction studies on 

HgBr2.L1. The L1  ligates with Pd(II) and Pt(II) through both N and Te 

giving a five membered chelate ring. The coordination with N is 

supported 	by the splitting of NMe2  signal and value of 
3 
 J(

X95  Pt-H) 

coupling constant (26-28 Hz). Rhodium(I) complexes of L1  are dimeric 

in solid having four coordinated two Rh centers (square planar 

geometry) bridged by two Cl atoms. In chloroform solution there exists 

a fast rhodium exchange between these dimeric species and three 

coordinated [RhCl.L1] complex. 	Rhodium(III) complexes, [RhCl3.2L1] 

dissociate into [RhCl2.2L1]}  and Cl and/or RhCl3.Ll  and L1 , exist as 

cis and trans isomers and exhibit ligand exchange reaction among 

them. 

Te<---N secondary interaction has been exhibited in L2  by the 

resolution of (N)CH2CH2(Te) singlet in CF3COOD and shielding of CH2(N) 

carbons in 13C NMR spectra when it does not coordinate alongwith 

tellurium. Mercury(II) forms with L2  type of ligands monomeric and 

non-ionic complexes [HgC12.L2] in which the tetrahedral geometry 

around Hg(II) is constituted by two Te atoms of the ligand and two Cl 

atoms and the N remains dormant. Palladium(II) and platinun(II) 

complexes are five coordinate having square pyramidal geometry. The 

appearance of one v(M-Cl) suggests the trans conformation for the two 

Cl atoms. The two other corners of the square pyramid base are 

occupied by two tellurium atoms. In CHI3CN and CH3OH the solvolysis of 

these complexes resul.t in [MC1.L2.S]+  and Cl ions (M = Pt or Pd and S 

= solvent.), In Rh(I) complexes [RhCl.L212, the ligand L2  acts as a 



tridentate ligand resulting in trigonal bipyramidal geometry around 

Rh(I) completed by two bridging Cl atoms. In solution of these 

complexes, Rh(I) appears to adopt four coordinated square planar 

geometry. A fast -interconversion between the species having four and 

five coordinated Rh(I) has been speculated due to broadening of 1H NMR 

signals of Rh(I) complexes. Rh(III) complexes [RhCl3.L2] are 

octahedral. In solid state they seem to be monomeric in which the 

ligand (L2) is tridentate. In solution the (Te, N, Te) ligands most 

probably coordinate in bidentate mode and the six coordination of 

Rh(III) is completed by the formation of dimeric species through two 

bridging Cl atoms. A fast interconversion between these monomeric and 

dimeric forms has been speculated because 1H NMR signals of [RhC13.L2] 

exhibit. broadening. 



CONTENTS 

CHAPTER 	1 INTRODUCTION Page No. 

1.1 NEUTRAL MONODENTATE TELLURIUM LIGANDS 2 

1.2 ANIONIC MONODENTATE LIGANDS 7 

1.3 BIDENTATE TELLURIUM LIGANDS 10 

1.4 POLYDENTATE HYBRID TELLURIUM LIGANDS 13 

1.5 Te 	TYPE LIGANDS 18 
n 

1.6 APPLICATIONS OF ORGANOTELLURIUM LIGANDS 19 

1.7 PRESENT WORK 	- OBJECTIVES AND ITS SCOPE 20 

1.8 REFERENCES 22 

CHAPTER 2 	MATERIALS AND METHODS 

	

2.1 	CHEMICALS 	 28 

	

2.2 	SYNTHETIC PROCEDURES 	 29 

	

2.3 	PHYSICO-CHEMICAL STUDIES 	 34 

	

2.4 	REFERENCES 	 38 

CHAPTER 3 	SYNTHESIS AND CHARACTERIZATION OF (Te, N) 

LIGANDS-TELLUROAMINES:1-(NMe2)-2-(TeAr)-4 McC6H3  

	

3.1 	INTRODUCTION 	 39 

	

3.2 	SYNTHESIS AND SPECTRA OF TELLUROAMINES 4-6 AND 

THEIR PRECURSOR DICHLORIDES 1-3 	40 



3.2.1 EXPERIMENTAL 40 

3.2.2 RESULTS AND DISCUSSION 41 

3.3 REACTIONS 	OF THE TELLUROAMINES, 

1-(NMe2)-2-(TeAr)-4-McC6H3  (4-6) 46 

3.3.1 EXPERIMENTAL 46 

3.3.2 RESULTS AND DISCUSSION 47 

3.4 CONCLUSION 49 

TABLES 51  

FIGURES 61 

3.5 REFERENCES 76 

CHAPTER 4 	LIGATION OF (Te, N) DONORS WITH Hg(II), Pd(II), 

Pt(II) AND Rh(III) 

4.1 INTRODUCTION 77 

4.2 EXPERIMENTAL 78 

4.2.1 Synthesis of mercury(II) complexes of 1-3 78 

4.2.2 Determination 	of 	molecular 	structure 	of 

[HgBr2.3] 	by 	single 	crystal X-ray diffraction 

method 79 

4.2.3 Synthesis of palladium(II) complexes of 1-3 80 

4.2.4 Synthesis of platinum(II) complexes of 1-3 80 

4.2.5 Synthesis of rhodium(I) complexes of 2-3 81 

4.2.6 Synthesis of rhodium(III) complexes of 2-3 81 

4.3 RESULTS AND DISCUSSION 82 

4.3.1 Mercury(II) complexes 83 



4.3.2 	Palladium(II) and platinum(II) complexes 	89 

4.3.3 	Rhodium(I) and rhodium(III) complexes 	93 

4.4 	CONCLUSION 	 97 

TABLES 	 99 

FIGURES 	 116 

4.5 	REFERENCES 	 139 

SUPPLEMENTARY CRYSTAL DATA 	141 

CHAPTER 5 	SYNTHESIS AND CHARACTERIZATION OF (Te, N, Te) 

LIGANDS-BIS ( 2-ARYLTELLUROETHYL) 

AMINES/METHYLAMINES 

5.1 INTRODUCTION 142 

5.2 EXPERIMENTAL 143 

5.3 RESULTS AND DISCUSSION 144 

5.4 CONCLUSION 148 

TABLES 150 

FIGURES 156 

5.5 REFERENCES 170 

CHAPTER 6 	COMPLEXES OF (Te, N, Te) LIGANDS WITH HG(II), 

Pd(II), Pt(II), Rh(I) AND Rh(III) 

6.1 	INTRODUCTION 	 171 

6.2 	EXPERIMENTAL 	 172 

6.2.1 	Synthesis of mercury(II) complexes of 1-6 	172 



6.2.2 	Synthesis of palladium(II) complexes of 1-3 

and 5 173 

6.2.3 Synthesis of plati.num(II) complexes of 1-3 

and 5 173 

6.2.4 Synthesis of rhodium(I) complexes of 2-3 

and 5 173 

6.2.5 Synthesis of rhodium(III) complexes of 2-3 

and 5 174 

6.3 RESULTS AND DISCUSSION 174 

6.3.1 Mercury(II) complexes 175 

6.3.2 Palladium(II) and platinum(II) complexes 179 

6.3.3 Rhodium(I) and rhodium(III) complexes 184 

6.4 CONCLUSION 189 

TABLES 191 

FIGURES 205 

6.5 REFERENCES 228 

SUMMARY AND FURTHER SCOPE OF THE WORK 	229 

PUBLICATIONS FROM THE THESIS 	237 

BIO DATA 	 238 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

