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LOGIC IN ORGANIC SYNTHESIS-I (3 CREDITS) 
1.  Organic reaction mechanism:  

a) Methods of determining reaction mechanisms: kinetic and non-kinetic methods; Energy 

profile diagrams, reaction intermediates, crossover experiments and isotopic labeling, Order 

of reactions, Reversible, consecutive and parallel reactions; solvent, ionic strength and salt 

effects, Acid-base catalysis. 

b) Nucleophilic substitution reactions:Uni- and bimolecular reactions, attacking and leaving 

groups, Steric and electronic effects, Neighboring group participation, Formation and 

hydrolysis of esters, amides and acyl halides, Different mechanisms. 

c) Electrophilic substitution reactions: Aromatic electrophilic substitutions including 

Friedel-Crafts reactions. 

d) Addition and elimination reactions: Addition to C=C and C=O; Mechanism; 

Dehydrohalogenation, dehydration, etc; E1, E2 and Syn-eliminationmechanism. 

2.  Principles of synthetic planning: Logic-centered molecular synthesis, Dislocation, 

synthetic tree, synthons, logical imposition of boundary conditions, direct associated 

approach, Structure- functionality relationships, functionality and un-saturation levels, Polar 

reactivity analysis, Control elements, consonant and dissonant circuits, Protocol for 

synthetic design. 

3.  Alkylation:  

a) Enolates: Regio- and stereo-selective enolate generation, "O" versus "C"- alkylation, 

effects of solvent, counter cation and electrophiles, Symbiotic effect, Thermodynamically 

and kinetically controlled enolate formations, Various transition-state models to explain 

stereoselective enolate formation.  

b) Enamines and metallo-enamines: Regioselectivity in generation, applications in 

controlling the selectivity of alkylation. 

4.  Reaction of ylides: 

a) Phosphorous ylides: Structure and reactivity, stabilized and non- stabilized ylides, effects 

of ligands on reactivity, Wittig reaction, Schlosser modification, Wittig-Horner and Horner-

Wadsworth-Emmons olefination reactions, Mechanism of these reactions and E/Z 

selectivity, Petersons olefination, Application of Wittig-class of reactions and synthesis of 

various scaffolds. 

b) Sulphur ylides: Stabilized and non-stabilized ylides, Thermodynamically and kinetically 

controlled reactions with carbonyl compounds, regio- and stereo-selective reactions.  

5.  Hydroboration: Control of chemo-regio- and stereo-selectivity, rearrangement of 

alkylboranes, Alkylboranes as organometallic reagents, e.g., 9-BBN, thexylboranes, 

siamylborane, chiral boranes- lpc2BH lpcBI-12 etc.  

READING MATERIAL 

1. The Logic of Chemical Synthesis, E. J. Corey and Xue-Min Cheng 

2. Organic Synthesis: The Disconnection Approach , Stuart Warren 

 


