Titles

1.1
1.2

CONTENTS

Acknowledgements

List of Titles

List of Schemes

List of Figures

List of Tables

List of Abbreviations

General Experimental Considerations
Preface

LIST OF TITLES

CHAPTER-1
Introduction

Introduction

Historical background and basic concept of Visible-light mediated
organic reactions/synthesis (Photochemistry)
Mechanistic Pathways of photoredox catalysis
1.3.1 Photoredox catalysis (Electron transfer)
1.3.2 Hydrogen Atom Transfer (HAT)
1.3.3 Energy Transfer
1.3.4 Electron donor-acceptor (EDA) complexes
Visible light-mediated synthesis of Nitrogen and Sulfur-containing
Compounds
1.4.1 Amines
1.4.1.1  Synthesis amines with alkenes
1.4.1.2  Amine from decarboxylation of carboxylic acid
1.4.1.3  Synthesis of amine from imine
1.4.1.4  Amination of carbonyl compounds
1.4.1.5 From dehydrohalogenation couplings
1.4.1.6  Synthesis of Amine by the reduction of amide
1.4.2 Imines
1.42.1  From aerobic oxidative coupling of benzylamines
1.42.2  From Aerobic dehydrogenation of amines
1.4.2.3  From coupling of alcohols and amines
1.4.3 Oximes
1.4.3.1 From aromatic terminal alkene
1.4.3.2 From amine

viii

Page

vi
viii

xii

XV
Xvii
xviii
Xxii

xxiii

Page
No.

13
14
15
16
17
18
19
19
20
20
21
21
22
22



1.4.3.3 From nitro compounds
1.4.4 Amide
1.4.4.1 Synthesis of Amide From Keto Acids
1.4.4.2 From Enamines
1.4.4.3 From aldehyde
1.4.4.4 Radical Aminocarbonylation
1.4.4.5 From oxime
1.4.4.6 From alcohol
1.4.4.7 From acids
1.4.4.8 From alkyne
1.4.49 From Amines
1.4.5 Sulfonamides
1.4.5.1 Synthesis of sulfonamides from sulfonyl chlorides
1.4.6 Thioether(Sulfides)
1.4.6.1 From disulfides
1.4.6.2 From Thiol
1.4.6.3 From Sulfones
1.4.7 Sulfones
1.4.7.1 Synthesis of sulfones from DABSO
1.4.7.2 Synthesis of sullfones from sulfinic acids
1.4.7.3 Synthesis of sullfones from sulfonyl hydrazines
1.4.7.4 Synthesis of sullfones from sodium metabisulfite
1.4.7.5 Synthesis of sullfones from in-organic sulfonates
1.4.8 B-keto sulfones

1.5

2.1

2.2
23
2.4

2.5

2.6

1.4.8.1 Synthesis of B-keto sulfones from sulfinic acids

1.4.8.2 Synthesis of B-keto sulfones from aryl sulfonyl
hydrazides

1.4.8.3 Synthesis of B-keto sulfones from aryl sulfonyl chloride

1.4.8.4 Synthesis of B-keto sulfones by rearrangement of vinyl
Tosylates

1.4.8.4 Synthesis of B-keto sulfones from alkenes or alkynes

References

CHAPTER-2

23
23
24
25
25
26
27
28
28
29
29
30
31
32
33
35
36
36
37
38
38
39
39
40
41

41
41
42

43
45

Visible Light-Induced Cu-Catalyzed Synthesis of Schiff’s Base of 2- Amino
Benzonitrile Derivatives and Acetophenones

Introduction

Results and Discussion
Plausible Mechanism

Conclusion

Experimental Section

2.5.1 General Procedure for visible light induced schiff base of 2-
amino benzonitrile derivatives and acetophenones

2.5.2  Mechanistic Investigation with UV-Visible absorption spectra

Characterization of product

55
57
64
65
65
65

66



2.7 Spectral Data of Product 3a 72
2.8 References 73

CHAPTER-3
Photo-triggered Synthesis of Sulfonamides in a Sustainable Solvent via
Electron Donor-Acceptor Complex

3.1 Introduction 77
3.2 Results and Discussion 80
33 Control Experiment 86
3.3.1 UV-Vis absorption experiment 88
3.3.2  Stern-Volmer Fluorescence quenching studies 89
3.3.2.1 Emission Spectra 89
3.3.2.2 Stern-Volmer fluorescence quenching experiments 90
3.3.3  ON/OFF experiments 91
3.4 Plausible Mechanism 92
3.5 Conclusion 92
3.6 Experimental Setup 93
3.6.1 The visible light irradiation setup. 93
3.7 Experimental Procedures 94
3.7.1  General procedure for the preparation of compound 3a-3s & 94
3aa-3aj
3.8 Characterization data of compounds 94
3.9 Spectral Data of Few Product 108
3.10  HRMS Spectra 111
3.11 References 112
CHAPTER-+4

Visible-Light Induced Arylation via Electron-Donor-Acceptor Complex: a
Catalyst-Free Approach for the Synthesis of
N-(Hetero)Aryl Sulfonamides

4.1 Introduction 117
4.2 Results and Discussion 120
4.3 Control Experiments 128
4.3.1 UV/Vis absorption spectrometry 130
4.3.2  Stoichiometry of the EDA complex 1b+2a (Jobs plot) 131
4.3.3  Stern-Volmer Fluorescence quenching studies 131
4.3.4  ON-OFF Experiments 132
4.4 Proposed Mechanism 133
4.5 Conclusion 134
4.6 Experimental Procedures 135
4.6.1  General procedure for the preparation of N-Aryl Sulfonamide. 135
4.5.2  Application under the sunlight 135
4.7 Characterization of the Target Products 136
4.8 Spectral Data of products 153



4.9 HRMS Spectra 157
4.10 References 159

CHAPTER-5
Visible Light-Driven Synthesis of Amine—Sulfonate Salt Derivatives: A
Step towards Green Approach

5.1 Introduction 163
5.2 Results and Discussion 166
53 X-ray crystallographic study of 3b Method for single crystals growth 170
54 Conclusion 172
55 Experimental Procedures 173

5.5.1 General procedure for the preparation of compound 3a-30 173

5.4.2 General procedure for the preparation of compound 4 173
5.6 UV-Visible absorption spectra 173
5.7 Time profile of photocatalytic reaction with and without visible Light. 174
5.8 Characterization of the products. 176
5.9 Spectral Data of Products 182
5.10  References 183

CHAPTER-6

Summary and Conclusion

6.1 Summary and conclusion 185

List of research publications

Xi



