Table of Contents

Contents

Abstract

Keywords

Declaration of Academic Integrity
Certificate from Supervisor

Certificate of the External Examiner and ODEC
Acknowledgement

Table of Contents

List of Tables

List of Figures
List of Schemes

Abbreviations and Symbols

Chapter 1. Introduction

1.1 Overview

1.2 Classification of POPs
1.2.1 Amorphous POPs

1.2.1.1 Hyper cross-linked polymers (HCPs)
1.2.1.2 Conjugated microporous polymers (CMPs)

1.2.1.3 Porous aromatic frameworks (PAFs)

1.2.2 Crystalline POPs

1.2.2.1 Covalent organic frameworks (COFs)

1.2.2.2 Covalent triazine frameworks (CTFs)

1.3 Synthesis of POPs
1.3.1 Solvent-based methods
1.3.1.1 Solvothermal approach
1.3.1.2 Hydrothermal approach
1.3.1.3 Microwave approach
1.3.1.4 Interfacial approach

1.3.1.5 Ambient temperature approach

Xiii

Page No.

vii
viii

ix

Xi
xiii
Xviii
XX
XxXvii

xXxviii

O© O N O A A N R

e e S W S
O O U AW W W N



1.3.2 Ionothermal method
1.3.3 Solvent-free method
1.3.3.1 Mechanochemical approach
1.3.3.2 Vapour-assisted approach
1.3.3.3 Electron beam irradiation or direct heating approach
1.4 Applications of POPs
1.4.1 Gas adsorption and separation
1.4.2 Energy storage/conversion and conduction
1.4.3 Sensors
1.4.4 Biomedical applications
1.4.5 Catalysis

1.5 Importance of Nitrogen Enrichment in POPs

1.6 Summary

1.7 Bibliography

Chapter 2. Amide Functionalized Triazine Based 2D Porous
Organic Polymer (MOP-Am2) to Promote Direct Deamination
Reactions of Benzamides

2.1 Introduction
2.2 Results and Discussion
2.2.1 Synthesis of MOP-Am2-m
2.2.2 Synthesis of MOP-Am2
2.2.3 Stability test for MOP-Am2
2.2.4 Catalytic deamination of benzamide
2.2.5 Substrate scope study
2.2.6 Mechanism
2.2.7 Catalytic cycle and reusability
2.3 Summary
2.4 Experimental Section
2.4.1 Materials and methods
2.4.2 Synthesis of tris-(4-aminophenyl)-1,3,5-triazine (TAPT)

2.4.3 Synthesis of monomeric MOP-Am2-m

Xiv

18
19
19
20
20
21
22
23
24
26
27

31
31

32

45
48
48
49
52
53
55
56
58
58
59
59
60
60



2.4.4 Synthesis of MOP-Am?2
2.4.5 Computational details

2.4.6 Transamidation of aromatic amides to corresponding
hydrazides

2.4.7 Single crystal X-ray diffraction
2.5 Bibliography

2.6 Representative Spectra

Chapter 3. Base Mediated Anaerobic Oxidation of Benzyl Alcohols
over Reusable MOP-Am2

3.1 Introduction
3.2 Results and Discussion
3.2.1 Catalytic oxidation of benzyl alcohol
3.2.2 Mechanism study
3.2.2.1 Experimental approach
3.2.2.2 Computational approach
3.2.3 Detection of hydride elimination
3.2.4 Role of the MOP-Am?2 as catalyst
3.2.5 Reusability and stability of MOP-Am2
3.2.6 Carbon efficiency
3.3 Summary
3.4 Experimental Section
3.4.1 Materials and methods
3.4.2 General procedure for oxidation of benzyl alcohols
3.4.3 Determination of carbon efficiency
3.4.4 DFT computation
3.4.5 In-situ reduction of diphenylacetylene
3.5 Bibliography

3.6 Representative Spectra

Chapter 4. Morphologically modified MOP-Am2 as a Reusable
Facilitator for Acceptorless Dehydrogenative Annulation of
Alcohols

XV

60
61
61

61
62
67

70
72
72
75
75
77
80
82
82
83
85
85
85
85
86
87
87
87
91



4.1 Introduction
4.2 Results and Discussion
4.2.1 Synthesis of morphology modified MOP-Am2
4.2.2 Catalytic study of MOP-Am2
4.2.3 Substrate scope study on oxidative annulation
4.2.4 Gram scale synthesis
4.2.5 Mechanism study
4.2.6 Catalyst reusability and stability
4.3 Summary
4.4 Experimental Section
4.4.1 Materials and methods
4.4.2 Modified synthesis of MOP-Am?2
4.4.3 General synthetic procedure for the annulation of alcohols
4.4.4 Procedure for gram scale synthesis of annulation of alcohols
4.4.5 Determination of the carbon efficiency
4.4.6 Method to cultivate the crystal 37k, 37u and 37v
4.5 Spectral Data Analysis
4.6 Bibliography

4.7 Representative Spectra

Chapter 5. One-Pot N-Alkylation Reaction over Reusable Ni(II)
Decorated MOP-Am2 via Borrowing Hydrogen Strategy

5.1 Introduction

5.2 Results and Discussion
5.2.1 Synthesis of Ni(II) decorated MOP-Am2
5.2.2 Catalytic study of Ni@MOP-Am?2
5.2.3 Substrate scope for N-alkylation with various amines
5.2.4 Substrate scope for N-alkylation with various alcohols
5.2.5 Mechanism study
5.2.6 Catalyst reusability and stability

5.3 Summary

5.4 Experimental Section

XVi

93
96
97
98
100
102
103
106
107
107
107
108
108
109
109
110
110
116
119

125
128
128
135
138
140
141
144
145
145



5.4.1 Materials and methods
5.4.2 Synthesis of NN@MOP-Am?2

5.4.3 General synthetic procedure for N-alkylation of amines with
alcohols

5.4.4 Single crystal X-ray diffraction
5.4.5 Computational details

5.5 Spectral Data Analysis

5.6 Bibliography

5.7 Representative Spectra

Chapter 6. Conclusion & Future Prospects
6.1 Conclusion

6.2 Future Scope of the Work

6.3 Bibliography

Appendix
A.1 Single Crystal X-ray Parameters
A.2 Oak Ridge Thermal Ellipsoid Plot (ORTEP)

Annexure
A. List of Publications
B. List of Book Chapters

C. In Conferences/Seminar/Workshops

xvii

145
146
147

147
147
148
152
156

160
164
165

Al
A2

A4
A5
A5



	03_content

