








1. GENERAL INTRODUCTION 

2 

3 

3 

4 

4 

4 

4 

5 

1.1 Advantages and disadvantages 

Supports 1.2 

1.2.1 Natural supports 

1.2.2 Synthetic supports 

8 

8 

9 

Linear polymers 1.2.2.1 

1.2.2.2 Crosslinked polymers 

Control of particle size 1.3 

1.3.1 Porosity : Control and Mechanism of formation 

1.4 Synthesis of Functional polymers 

Polymerisation of functional monomer 1.4.1 

1.4.2 Chemical modification route 

Polystyrene support and its chemical modification 1.4.3 11 

11 

15 

16 

Features of polymer supported reactions 1.5 

1.5.1 Site isolation 

1.5.2 Microenvironmental effects 

1.5.3 Steric effects 16 

17 

18 

18 

19 

19 

19 

20 

20 

Polymer supported reagents 

Recyclable polymer supported reagents 

Polymeric halogenating agents 

Polymeric condensing agents 

Polymeric acylating and alkylating agents 

Reagents and catalysts for regioselective reaction 

1.6 

1.6.1 

1.6.2 

1.6.3 

1.6.4 

1.6.5 

1.6.6 

1.6.7 

1.6.7.1 

1.7 

Miscellaneous reagents 

Reactions with polymer bound substrates 

Polymer supported protecting groups 

Polymer bound catalysts 

21 

21 



copolymer 

2.4.2 Pentadentate bis(2-hydroxy benzylidene amino ethylene) amine 

53 

52 

52 

2.4.1 Imino diacetic acid (IDA) copolymer 

Chelating copolymers 2.4 

2.3.2.2 Bis(2-picolyl) amine 50 

50 

48 

47 

47 

2.3.2.1. Bis(3-picolyl) amine 

2.3.2 Bis(picolyl) amines 

Bis(2-hydroxy benzylidene amino ethylene) amine 2.3.1 

2.3 Synthesis of Ligands 

Characterisation of Copolymer beads 45 

44 

44 

44 

2.2 

2.1.2. Polymerisation of GMA-EGDM 

Materials 

GMA-EGDM Copolymer beads 2.1 

2.1.1 

2. EXPERIMENTAL 

36 

33 

33 

31 

27 

26 

25 

24 

23 

23 

REFERENCES 

1.10.2 Stability constant 

1.10.1 Physico-chemical methods 

Characterisation of polymer-metal complexes 1.10 

1.9 Polymer metal complexes 

Polymer bound chelating agents 1.8 

1.7.7 Polymer supported phase transfer catalysts 

Metal complexes in oxidations 1.7.6 

1.7.5 General features of polymer bound transition metal complexes 

Catalysis by transition metal complexes 

Polymer supported base and acid catalysts 

Comparison with inorganic catalyst supports 

1.7.4 

1.7.3 

1.7.2 

1.7.1 

22 

22 Industrial applications 



2.4.3 Diethylcne triaminc (DEA) copolymer 54 

55 

58 

59 

59 

59 

60 

2.4.4 Diamino tetrancctic acid (DETA) copolymer 

Bis(2-picolyl) amine copolymer 2.4.5 

2.4.6 Bis(3-picolyl) amine copolymer 

2.4.7 Dithiocarbamate copolymer 

Ethyl amine copolymer 2.4.7.1 

2.4.7.2 Dithiocarbamate copolymer 

61 

61 

61 

Characterisation of chelating copolymer 

Capacity of chelating copolymer 

Degree of functionalisation 

Complexation of metals 

Chelation experiments 

2.5 

2.5.1 

2.5.2 

2.6 

2.6.1 

62 

62 

63 

64 

64 

Distribution coefficients 

Selectivity of the copolymer 

Hydrolytic stability of Schiff base copolymer 

2.6.2 

2.6.3 

2.6.4 

65 

65 

65 

66 

66 

2.7 Catalyst preparation 

Polymeric dithiocarbamate-vanadium salt catalyst 

Iminodiacetate and diamino tetraacetate vanadium(V) complex 

catalyst 

Polymeric Schiff base-copper chloride catalyst 

Oxidation of phenols 

2.7.1 

2.7.2 

2.7.3 

2.8 

2.9 67 Epoxycyclisation of hydroxy methyl furans 

Polymerisation of acrylamide 2.10 

2.11 Electrocatalytic reduction of dioxygen 

67 

68 

68 Oxidative coupling polymerisation of 2,6-dimethyl phenol 2.12 

REFERENCES 



REFERENCES 

114 

112 

108 

4.7 

4.6 

4.5.1 

4.5 

4.4.2 Results and discussion 

Catalysis with polymer supported aminoacid vanadium complex 

105 

108 

Oxidative cyclisation of hydroxy methyl furans 

Redox polymerisation of acrylamide 

XPS study of polymeric vanadium catalysts 

Introduction 

Oxidation of substituted phenols to quinones 

104 

104 

104 

101 

100 

4.4.1 

4.4 

4.3 

4.2 

4.1 Introduction 

Supported transition metal peroxo complexes 

The present study 

VANADIUM CATALYST 

4. CATALYSIS WITH POLYMER BOUND 

91 

84 

75 

72 

3. RESULTS AND DISCUSSIONS 

3.1 

3.2 

3.3 

3.4 

REFERENCES 

Bis(picolyl) amine copolymers 

Schiff base and other multidentate copolymers 

Imino diacetic acid (IDA) copolymer 

Support synthesis and characterisation 



5. REDOX REACTIONS WITH POLYMER-METAL 

COMPLEXES 

124 

134 

5.1 

5.2 

Oxidative coupling polymerisation 

Electrocatalytic reduction of dioxygen 

REFERENCES 

6. CONCLUSIONS AND RECOMMENDATIONS 

139 

142 

6.1 Conclusions 

Recommendations 6.2 






















































































































































































































































































































