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LOGIC IN ORGANIC SYNTHESIS-II (3 CREDITS) 

1. Metal/ammonia reduction: Reduction of mono- bi- and tri-cyclic aromatic systems and 

various functional groups, reductive alkylation, regio- and stereo-selectivity, Reduction of 

alkynes, Complex metal hydrides and selectrides. 

2. Reaction of electron-deficient intermediates: Carbene, nitrene and free radical-their 

stability and modes of generation; Addition and insertion reactions of carbenoids and 

nitrenoids- regio- and stereo-selectivity, role of the metal catalysts in the transition metal-

catalyzed reactions, other types of reaction of carbenoids, e.g., ylide generation, 1,3-dipolar 

addition, rearrangement etc.; Intra-molecular radical trapping process leading to ring 

annulation - Baldwin's rule. 

3.  Organometallics: Applications of organo-lithium, cadmium and cerium reagents, heteroatom 

directed lithiation; Oxy- and amido-mercurations; Gilman reagent, mixed and higher order 

cuprates, uses in nucleophilic substitution, cleavage of epoxides and conjugate addition 

reactions; Mechanism of action; Spiro-annulation; Wacker oxidation, Wilkinson's catalyst, 

carbonylation/hydroformylation reactions; Heck arylation; Role of metal-ligands in 

controlling regio- and stereo-selectivity; Catalytic and stoichiometric oxidation reactions; 

Homogeneous and heterogenous processes; Chemo-selective reactions; Bio-mimicing 

processes  

4.  Umpolung and umpoled sythons: Concept, acyl and glycine cation/anion, homoenolate 

anion, vicinyl dicarbonian, carbonyl dication equivalence etc. 

5. Asymmetric synthesis: Chiral induction-factors controlling facial selectivity, Chiral 

reagents/catalysts, auxiliaries, enzymes and antibodies, Kinetic resolution, double 

asymmetric induction, acyclic diastereo-selection, asymmetric amplification; Asymmetric 

synthesis of amino acids and beta lactams  

6.  Concerted reactions and photochemistry: Molecular orbital symmetry, frontier orbitals of 

1,3- butadiene, 1,3,5- hexatrienes, allyl system, classification of pericyclic reactions; FMO 

approach, Woodward-Hoffman correlation diagram method and PMO approach to pericyclic 

reactions; Electrocyclic reactions-conrotatory and disrotatory motions, [4n], [4n+2] and allyl 

systems, secondary orbiati interaction; Cycloaddition- antarafacial and the suprafacial 

additions, [4n] and [4n+2] systems with stereo chemical effects, 1,3 - dipolar cycloadditions, 

chelotropic reactions; Sigmatropic rearrangements- supra and antarafacial shifts of H, 

sigmatropic shifts of carbon moiety, retention and inversion of configuration, [3,3] and [3,5] 

sigmatropic rearrangements, fluxional tautomerism, ene reactions; Franck-Condon principle, 

Jablonski diagram, singlet and triplet states, photosensitization, quantum efficiency; 

Photochemistry of carbonyl compounds, Norish type-1 and type-11 cleavages, Paterno-

Buchi reaction, photo-reduction, photochemistry of enones and para-benzoquinones.  

7. Synthesis of complex molecules: Various approaches for the synthesis of Taxol, Forskolin, 

FK-506, Gibberellines, Prostaglandins, Spatol, Aphidicolin etc. on the basis of 

disconnection and direct associative approaches.  
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