Contents

Chapterl Introduction 1-40
1.1 Chirality 1
1.1.1 Types of Chirality 1
1.1.2 Point Chirality 2
1.1.3 Axial Chirality 2
1.1.4 Planner Chirality 3
1.1.5 Helical Chirality 3
1.2 Synthesis of Chiral Compounds 4
1.2.1 Asymmetric Catalysis 4
1.2.2 Chiral Auxillary 6
1.2.3 Enantioselective Organocatalysis 7
1.2.4 Biocatalysis 8
1.2.5 Chiral Pool 9
1.3 Chiral Resolution 10
1.4 Biocatalytic Transformation 11
1.5 Enzymatic Resolution 11
1.5.1 Advantage of Catalyst 14
1.5.2 Limitation of Biocatalyst 15
1.5.3 Hydrolase 16
1.5.4 Application of Lipase 17
1.5.4 Application of Lipase 18
1.5.5 Lipase in Resolution 19
1.5.6 Kinetic Resolution 19
1.5.7 Dynamic Kinetic Resolution 19
1.5.8 Desymmetrisation 19
1.5.9 Transesterification Reaction 19
1.6. Acylating reagent in Lipase Catalysed Reaction 21
1.6.1 Carboxylic acid as Acylating Agent 22
1.6.2 Trihaloesters as Acylating Agent 22
1.6.3 Anhydried as Acylating Agent 23
1.6.4 Vinayl acetate as Acylating Agent 24
1.6.5 Acetate as Acylating Agent 24
1.6.6 Oxime as Acylating Agent 25
1.7 Enzymatic Resolution of Alcohol 26
1.7.1 Enzymatic Resolution of Bicyclic 1-Hetro 27
Arylamine
1.7.2 Enzymatic Resolution of Loxoprofen 27
1.7.3 Enzymatic Resolution of Flurbipropen 28
1.7.4 Enzymatic Resolution of Ketorolac 29
1.7.5 Enzymatic Resolution of naphthofurandione 29
Derivative
1.7.6 Enzymatic Resolution of Aminohydroxypiperidi 30
Derivatives
1.7.7 Enzymatic Resolution of Intermediates of 31



Stagonolide E, Pyrenophorol

1.8 Enzymatic Desymmetrisation 32
1.8.1 Example of Enzymatic Desymmetrisation 34
1.9 References 37
Chapter 2 Synthesis and study of modified Kagan’s amide 41-120
2.1 Enantiomeric Discrimination 41
2.1.1 CDA (Chiral Derivatising Agent) 41
2.1.2 CSA (Chiral Solvating Agent) 42
2.2 Types of CSA (Chiral Solvating Agent 43
2.3 Enantiomeric Excess 45
2.3.1 Analytical Methods 45
2.3.2 Polarimeter, HPLC and GC Method 46
2.3.3 Limitation of HPLC and GC Technique 46
2.3.4 NMR as Analytical Technique 46
2.3.5 Chemical Shift 48
2.3.6 Experimental 48
2.4 Importance of a Functionalized acid 49
2.5 Development of New Chiral Solvating Agent 49
Result and Discussion
2.6 Synthesis of New Chiral Amide 50
2.6.1 Enzymatic Resolution of Alcohol 51
2.6.2 Synthesis of Amides 53
2.6.3 Single Crystal Analysis 54
2.6.4 Study of Mandelic acid and their Derivative 56
With Ligand 25a,25b and 25c
2.7 Conclusion 62
2.8 Experimental Section 63
2.81 Spectral Data 71
2.9 Reference 114
Chapter 3 [1] Silver salt Mediated One-pot kinetic 121-191
resolution—Mitsunobu reaction
3.1 Mitsunobu Reaction 121
3.1.1.1 Oxygen Pronucleophiles 122
3.1.1.1.1 Oxymes 122
3.1.1.1.2 Supluric acid 122
3.1.1.2 Nitrogen Pronucleophiles 123
3.1.1.2.1 Pthalimide 123
3.1.1.2.2 Activated Aminoazoles 124
3.1.1.2.3 Activated Guanidines 124
3.1.1.2.4 Activated Hydrazon 125
3.1.1.3 Carbon Nucleophiles 125
3.1.1.3.1 Triethylmetane tricarboxylate
3.1.1.3.2 Meldrum’s Acid 125
3.1.1.3.3 Bis (2,2,2-Trifluoroethyl) Malonates 126
3.1.1.3.4 Acetone Cyanohydrines 127



3.1.1.3.5 Carbamic Acid 127
3.1.1.4 New Azo Carbonyl Species 128
3.1.1.4.1 DCAD 128
3.1.1.4.2 DNAD 129
3.1.1.4.3 DCpAD 129
3.1.1.4.4 DMEAD 129
3.1.1.4.5 DTBAD 130
3.1.1.4.6 Adametyl Tagged Derivative of DEAD 130
3.1.1.4.7 TMAD, ADDP, DHTD 130
3.1.1.4.8 ADDM 131
3.1.1.5. New Phosphine Species 131
3.1.1.5.1 2-Pyridyl diphenyl Phosphine 132
3.1.1.5.2 Tris (Dimethyl amino) Phosphine 132
3.1.1.5.3 Phosphoranes/Ylides 133
3.1.1.5.4 4-(Diphenyl Phosphino) Benzoic acid 133
3.1.2 Result and Discussion 134
3.1.3 One pot KR- Mitsunobu Reaction 135
3.1.3.1 Generation of CH3COOAg in situ in Reaction 137
3.1.3.2 Substrate Screening for One Pot KR-Mitsunobu 138
Reaction
3.1.3.3 One pot KR-Mitsunobu by NaN3 139
3.1.3.4 Conclusion 140
3.1.3.5 Experimental Dat 141
3.1.3.6 Spectral Dat 146
3.1.3.7 References 188
Chapter 3[ll] Silver-Mediated Conversion of Alcohols to  192-229
Carbonates with Dialkylazodicarboxylate
3.11.1 Introduction 192
3.11.2 Synthesis of Organic Carbonates 192
3.11.3 Result and Discussion 194
3.11.4 Mitsunobu Reaction with Azide Nucleophile 194
3.11.5. Synthesis of Organic Carbonates 195
3.11.5.1 Optimisation condition for the carbonate 195
Foemation
3.11.5.2 Modified Conditions for Carbonate 196
formation
3.11.5.3 Study of Absolute Confuguration for 197
Carbonate formation
3.11.5.4 Substrate Study for Carbonate formation 198
3.11.5.5 Plausible Mechanism of the Reaction 199
3.11.6 Conclusion 200
3.11.7 Experimental Data 201
3.11.8 Spectral Data 205
3.11.9 Reference 228




Chapter 4 Synthesis, Resolution and Application 230-311
study of Thiourea based Organic

Molecules
4.1 Introduction 230
4.1.1 Friedel Crafts Alkylation of Indoles 231
4.1.2 Enantioselective Michel Addition 233
4.1.3 Morita Baylis Hillman Reaction 235
4.1.4 Mannich Reaction 236
4.1.5 Henry Reaction 236
4.1.6 C-X bond Formation Catalyzed by thiourea Derivative 237
4.1.7 Enantioselective Reduction of Ketones 237
4.1.8 Thiourea Catalyst as CS; 238
Result and Discussion
4.2 Synthesis of Ligands (R,R,R)-56, (R,R,S)-57, (R,R)-58 239
4.2.1 Asymmetric Aldol Condensation Reaction 243
4.2.2 Asymmetric MBH Reaction 246
4.2.3 Discrimination of Carboxylic acid, amidend 248
other Derivative
4.2.4 Optimization Study of different bases with 251
(R,R,R)-56
4.3 Conclusion 253
4.4 Experimental Data 254
4.5 Spectral Data 261
4.6 Reference 308
Conferences 312

List of Publications 313



