NPTEL Syllabus

COURSE OUTLINE

Detailed Course Plan

Catalytic Asymmetric Synthesis - Web course

Catalytic asymmetric synthesis provides an effective method for the construction of optically
active compounds. This course contains eleven modules covering the recent developments in
asymmetric catalytic synthesis. The Synthetic and mechanistic aspects will be described.

Module No Module Topic CI}I:s:soefs
Module 1 | Reactions using Chiral Lewis Acids and Bronsted Acids 4
Module 2 | Carbon-Carbon Bond-Forming Reactions 5
Module 3 | Synthesis via C-H Activation 3
Module 4 | Carbon-Heteroatom Bond-Forming Reactions 3
Module 5 | Oxidation Reactions 6
Module 6 | Hydrogenation Reactions 3
Module 7 | Reactions in Nonconventional Conditions 3
Module 8 Hydro_silyation of Carbon-Carbon Double bonds and Related 3

Reactions
Module 9 | Carbonylation Reactions 3

Module 10 | Organocatalysis 3

Module 11 | Enzyme Catalyzed Reactions 4
Total 40
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11 Bronsted Acid-Assisted Lewis Acid

12 Lewis Acid-Assisted Lewis Acid

13 Lewis Acid-Assisted Bronsted Acid

14 Bronsted Acid-Assisted Bronsted Acid
Module 2

21 Ene and Cycloadditions

22 Alkene Metathesis

23 Carbometallations and Carbocylizations

24 Conjugate Addition

25 Allylic Substitutions with Carbon Nucleophiles
Module 3

31 Metal Carbenoid Insertion

32 Metal Nitrenoid-Mediated Reactions

33 Direct C-H Oxidation
Module 4

41 Allylic Substitution

42 Addition to Alkenes and Allenes

43 Aziridination of Alkenes and other Reactions
Module 5

51 Oxidation of Alcohols

52 Epoxidation

53 Sulphoxidation

54 Baeyer-Villger Oxidation

55 Dihydroxylation

56 Aziridination




Module 6
6.1 Reactions of Alkenes
3
6.2 Reactions of Ketones
6.3 Reactions of Imines
Module 7
71 Reactions in Water
3
72 Microwave-Assisted Reactions
73 Synthesis in Alternative Reaction Media
Module 8
81 Hydrosilyation of Alkenes and Related Compounds
3
8.2 Hydroboration of Alkenes
83 Hydroalumination and Hydrostanntion of Alkenes
Module 9
9.1 Hydroformylation 3
92 Alkoxycarbonylation and Related Reactions
93 Co- and Terpolymerization of Alkenes with CO
Module 10
101 Reactions Involving Enamine, Iminium and Photoredox Activation
3
102 Asymmetric Acid-Base Bifunctional Catalysis
103 Asymmetric Phase-Transfer and lon Pair Catalysis
Module 11
111 Acylation of Alcohols and Amines
4
112 C-C Bond-Forming Reactions
113 Hydrolytic Reactions
114 Reduction and Oxidation
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