
xii | P a g e  
 

 

Contents 

 

 Page no 

 

Abstract                                i-vii 

Declaration by the candidate          viii 

Certificate of supervisor            ix 

Acknowledgement                        x-xi 

List of schemes            xvii-xviii 

List of figures                  xix-xx 

List of tables                                                                                                                    xxi-xxii 

List of abbreviations                                                                                                      xxiii-xxv 

 

Chapter 1: General Introduction.                  1-10 

 

Introduction                       1-7 

 

References                     8-10 

 

Chapter 2: Development of Efficient Pd Based Catalysts for C-C Bond  

Formation Reactions.                      1-90 

 

Introduction                    1-19 

 

Section 2.1                   21-36 

 

Improved Suzuki-Miyaura cross-coupling reaction in Rice Straw Ash:  

Evidence for enhancing effect of water: i-propanol with in-situ generated Pd NPs. 

 

2.1. A. Introduction                  23-24 

 

2.1. B. Experimental                  24-27 



xiii | P a g e  
 

2.1. C. Results and discussion                 27-30 

 

2.1. D. Conclusions            31 

 

Characterisation data and spectra                                36 

 

Section 2.2                   38-54 

 

External reducing agent free facile synthesis of Pd NPs decorated on  

Montmorillonite K10 and its implication in Suzuki type cross coupling 

reaction under base free condition.  

 

2.2. A. Introduction                 38-39 

 

2.2. B. Experimental                 39-43 

 

2.2. C. Results and discussion                43-49 

 

2.2. D. Conclusions                      50 

 

Characterisation data and spectra                          50-54 

 

Section 2.3                  55-67 

 

A room temperature ligand and copper free Sonogashira cross coupling  

reaction catalyzed by Pd NPs decorated on reduced graphene oxide.  

 

2.3. A. Introduction                56-57 

 

2.3. B. Experimental                57-58 

 

2.3. C. Results and discussion               58-63 

 

2.3. D. Conclusions                     63 



xiv | P a g e  
 

Characterisation data and spectra                         63-67 

 

References                 68-90 

 

Chapter 3. Development of Mild and Efficient Protocols  

for C-N Bond Formation Reaction.                1-75 

 

Introduction                   1-22 

 

Section 3.1                 23-39 

 

N,N'-dimethyl urea/ Cu(II) as an excellent promoter for  

room temperature N-arylation of aniline and imidazole in WEBPA: MeCN.  

 

3.1. A. Introduction                     25 

 

3.1. B. Experimental                25-28 

 

3.1. C. Results and discussion               29-31 

 

3.1. D. Conclusions                     32 

 

Characterisation data and spectra                         32-37 

 

Section 3.2                 39-63 

 

Molecular iodine catalyzed ipso-nitration of arylboronic acid at room  

temperature with zirconium oxynitrate: A theoretical and experimental 

investigation. 

 

3.2. A. Introduction               41-42  

 

3.2. B. Experimental                    42 

 



xv | P a g e  
 

3.2. C. Results and discussion                 42-53 

 

3.2. D. Conclusions                       53 

 

Characterisation data and spectra                           54-63 

 

References                   64-75 

 

Chapter 4. Development of Efficient Protocols for Ipso Hydroxylation  

of Arylboronic Acid                    1-41 

 

Introduction                      1-5 

 

Section 4.1.                    7-20 

 

A mild and efficient ipso-hydroxylation of arylboronic acid catalyzed by bio-silica 

 

4.1. A. Introduction                        9 

 

4.1. B. Experimental                      10 

 

4.1. C. Results and discussion                           10-15 

 

4.1. D. Conclusions                            15-16 

 

Characterisation data and spectra                                     16-20 

  

Section 4.2.                             21-36 

 

Baker’s yeast as an efficient reusable bio catalyst for oxidative hydroxylation of  

aryl /heteroarylboronic acid 

 

4.1. A. Introduction                       23 

 



xvi | P a g e  
 

4.1. B. Experimental                     24 

 

4.1. C. Results and discussion                          24-30 

 

4.1. D. Conclusions                                30 

 

Characterisation data and spectra                                    31-36 

 

References                            37-41 

 

Annexure I: List of publications 

 

Annexure II: Seminar/ Workshop attended and paper presented 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


