Re-investigating Tollens’ Reaction

TABLE OF CONTENTS

Acknowledgements

Table of contents

List of abbreviations and symbols
Abstract of thesis

Chapter 1.
1.1

111

1.1.2

1.13

1.14
1.2

1.3

Chapter 2.

2.1

2.2

2.3

2.4

2.5
251
2.5.2

2.5.3

254

Introduction

Introduction to Tollens’ reaction

Proposed mechanism for the Tollens’ reaction of aldehyde
Precautions

Reported conversions using Silver ammine complex

Use of silver ammine complex

Thesis outline

References

C-C Oxidative Homo-Coupling of Phenols and Naphthol
derivatives
Abstract

Introduction

Present Strategy

Result and Discussion
Conclusion

Experimental

Materials

Methods and Characterization

Method development and Optimization of C-C oxidative
coupling of 2-Naphthol
General procedure for C-C oxidative coupling of phenols

vii

10

14

15
16
18
19
32
33
33
33

34

36

Page iii



2.55

2.5.6

2.6

2.6.1

2.6.2

2.6.3

2.7

Chapter 3.

3.1

3.2

3.3

3.4

3.5

3.5.1

3.5.2

3.5.3

3.54

3.5.5

3.5.6

3.5.7

Re-investigating Tollens’ Reaction

Catalytic reuse of reagent: General procedure of recycling and 36

reuse of Silver (Ag) for C-C oxidative coupling reaction of
phenols
Characterization of Products

Spectral Data

FT-NMR (*H and *3C) Spectral Data
Mass spectrometry data

FT-IR spectral data

References

C-C Oxidative Cross-Coupling of phenols
Abstract

Introduction

Present Strategy

Result and Discussion

Summary

Experimental

Materials

Methods and Characterization

General scheme for C-C oxidative cross-coupling reaction of
phenol derivatives

General procedure for C-C oxidative cross-coupling in HFIP
solvent

General procedure for C-C oxidative cross-coupling of
phenol-e in HFIP solvent

General procedure for C-C oxidative cross-coupling in
presence of hydrogen peroxide

General procedure for C-C oxidative cross-coupling reaction

by changing surface of the vessel

37

41

41

52

S7

63

70

71

72

78

79

104

105

105

105

106

107

107

108

108

Page iv



3.5.8

3.5.9

3.5.10
3.6

3.6.1

3.6.2

3.6.3

3.7

Chapter 4.

4.1

4.2

4.3

4.4

4.5
45.1
45.2
453

454

45.5

4.5.6

Re-investigating Tollens’ Reaction

General procedure for C-C oxidative cross-coupling reaction
by changing the size of vessel surface

General procedure for C-C oxidative coupling of phenol-e
using ferric chloride by varying surface

Characterization of product
Spectral Data

FT-NMR (*H and *3C) spectral data
Mass spectrometry data

FT-IR spectral data

References

Approach to Asymmetric Synthesis of BINOL
Abstract

Introduction

Present Strategy

Result and Discussion

Conclusion

Experimental

Materials

Methods and Characterization

Characterization of organic products

The general procedure of using silver complex in the presence
of chiral additives

The general procedure of C-C oxidative coupling reaction of
2-Naphthol using silver ammine complex in the presence of
chiral additives

General procedure for C-C oxidative coupling reaction of 2-
Naphthol on quartz surface

110

110

111

114

114

120

123

127

130

131

132

135

136

156

157

157

157

158

158

159

159

Page v



45.7

4.6

Chapter 5.

5.1
5.11

5.1.2

5.2

5.2.1

5.2.2

5.2.3

524

5.3

5.4

5.5

5.5.1

5.5.2

5.6

Re-investigating Tollens’ Reaction

General procedure for preparation of the silver-coated surface
and C-C oxidative coupling reaction of 2-Naphthol on it

References

Extensional activities on Tollens' Reaction
Abstract

Study of the selective oxidation reaction
Aldehyde versus phenol oxidation

Oxidation of Hetero-aromatic alcohol derivatives and
aldehyde derivatives

Interesting ways to mix Tollens’ reagent with reducing agents
TLC plate as a substrate for C-C oxidative reaction of phenol

One-pot sublimation and coupling reaction of phenols on
substrates

Selective deposition of silver on capillary

Mixing of Tollens’ reagent with phenols on tissue paper
Synthesis of Silver Nanoparticles (SNP)

Summary

Spectral data

FT-NMR (*H and 3C) spectral data

Mass spectrometry data

Reference

159

165

171
172
173
173

177

185
186

188

191
193
195
201
203
203
209

211

Page vi



