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CHEOD-507(D) Organic Reactions and Reagents 
	Month 
	Chapters  
	Hours 

	
	 Semester I  
	

	

July
	Chaptr-1: Organic Reactions
Acyloin condensation, Benzoin Condensation, Bamford-Stevens Reaction,

	 
 
 
5

	 
 
August 
	Bergman Cyclisation, Chichibabin Reaction, Eschenmoser-Tanabe Fragmentation, Grob Fragmentation, Mitsunobu Reaction, McMurry Coupling, Nazarov cyclisation, Nef reaction, Robinson annulation, Shapiro Reaction, Stork enamine reaction 

	 
 
10

	 
 
 
 
September 
	Chapter 2: Reagents 
Grignard Reagent, Organo Zinc, Organo Copper and Organo lithium reagents, Ylides-Phosphorus, Nitrogen and Sulphur ylide 
Problem solving 
	 
 
 
15 


 
 	 
CHE-557 (C) Green Chemistry  
	Month 
	Chapters 
	
	Hours 

	Semester – II  
	

	 
 
 
December 
	· Chapter-1: Introduction to Green Chemistry
·  What is Green Chemistry? 
· Need for Green Chemistry. 
· Goals of Green Chemistry. Problems in the applications of the goals of Green Chemistry. 
· The 12 Principles of Green chemistry: application of principles, examples based on 12 principles.
·  Environmentally benign solutions: Organic solvents and volatile organic compounds, solvent free systems, super critical fluids- supercritical carbon dioxide and supercritical water.
	 
 
 
	10 

	 
 
January 
	Chapter-2: Green Reactions: Case Studies

1. Green Synthesis of the Compounds: Adipic Acid and Ibuprofen 
2. Microwave assisted reactions: Oxidation of alcohols; Diels-Alder reaction in Organic Solvent (Atom economy) and Water (Green Solvent and Atom economy). 
3. Ultrasound assisted reactions: Simmon-Smith Reaction 
4. Enzymatic Inter esterification for production of no Trans-Fats and Oils. 
5. Vitamin C synthesis –enzyme routes 
6. Polythene manufacture-metallocene catalysis 
7. Surfactants for carbon dioxide. 
 
 
 
 
 
 
 







	 
 
	12

	
	
	

	 
 
 
 
February 
	Chapter 3: Future Trends in Green Chemistry (08 L) 
Renewable raw materials, Reagents and catalysts; multifunctional reagents; Combinatorial green chemistry; Click Chemistry, Solventless reactions; Solid Phase synthesis, Applications of Green chemistry in Sustainable Development
	 
 
 
08 

	 
 

	
	 


 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
                                                                                  
 
                                                        
 
                           
 

 
 
CHO: 606 (C) MJ: Medicinal Chemistry
 
 
	Month 
	Chapters 
	Periods 

	
	Semester – III 
 

	 
 
 
July 
	Chapter 1: 
Introduction to drug design and development: 
Definition: drug, need of drug, drug discovery: historical prospective, sources of drugs, including natural products as examples , general stages of drug discovery and design (from target identification to post market surveillance), structure and ligand based drug discovery, drug targets an overview, target identification and validation, screening of drugs, introduction to generic drugs, generics vs novel drugs, Computer assisted drug design (CADD): Introduction to CADD, applications of CADD in drug design, molecular docking and its subtypes, advantages and its limitations, overview of docking tools  
	 
 
 
15 

	 
 
 
 
 
August 
	 Chapter 2: Introduction to drug action: : 
Pharmacokinetics (ADME) and pharmacodynamics, drug structure and solubility, effect of pH on drug solubility, partition coefficient, structure activity relationship (SAR), changing size, shape and substituents of existing lead. quantitative structure activity relationship (QSAR): regression study 
lipophilic, electronic and steric parameters, approaches to lead optimization bioisosteric replacement, conformation restriction, molecular dissection, metabolic stabilization 
Case study: The design of Oxamniquine 
	 
 
 
 
 
15 

	 
 
 
 
September 
	Chapter 3: Infectious diseases: 
History of infectious diseases, classification, causative agents, source of the pathogen, modes of transmission, portals of entry, infectious dose, Germ theory of disease–Koch’s postulates, vaccines, passive and active immunization, principles and effects of vaccination, history of antibacterial agents, antimicrobial chemotherapy, principles of antimicrobial therapy. 
Introduction, SAR, developments, mechanism of action, limitations of 
 
	 
 
 
 
15 

	 
 
 
October 
	 Case study: sulphonamides, beta lactam antibiotics, macrolides, tetracycline, artemisinin as antimalarial drug. Noninfectious diseases: Introduction, causes, treatment of ulcer, diabetics, cancer, and inflammation. Mechanism of action, SAR, developments and limitations of- 
Case study: anti-ulcer agents: cimetadine, anti-cancer drugs: intercalating agents, steroidal anti-inflammatory agents.
	 
 
 
15 



                                                                                                                        
 CHO-655 (C) MJ: Industrial Organic Chemistry
 
	Month 
	Chapters 
	Periods 

	
	Semester – IV 

 
	

	 
 
 
December 
	 
[bookmark: _GoBack]Industrial Organic Chemicals: 
Industrial Organic Chemicals. Primary raw materials from petroleum and natural gas; petroleum refining reactions; cracking and reforming processes–reaction mechanisms. 
Chemicals from Ethylene. Polymerization via free radical and acid catalysts; Ziegler process in the formation of polyethylene; addition reactions and review of mechanisms. Vinyl chloride, vinyl acetate, polystyrene etc. 
Chemicals from Propylene. Polymerization to polypropylene; addition reactions; conversion to acrolein and acrylonitrile; cumene hydroperoxide; phenol and acetone. 
Chemicals from the C4 Stream. Butadiene; polymerization; Diels-Alder reaction; 1,4-additions; adiponitrile and hexamethylenediamine for nylon production. 
Chemicals from Benzene, Toluene and Xylene (BTX Process). Review of electrophilic substitution reactions; phenol-formaldehyde resins; reduction of benzene to cyclohexane; oxidation to adipic acid (nylon 6,6 and nylon 6), caprolactam from cyclohexanone oxime; Beckmann rearrangement; reactions of toluene, benzyl chloride, benzoic acid, benzaldehyde; xylene to phthalic anhydride (plasticizers). 
Chemicals from Acetylene. Addition reactions; Reppe chemistry; trichloromethylene (degreasing), perchloroethylene (drycleaning).  
 
	 
 
 
15 

	 
 
 
 
 
January 
	Sources of Chemicals Other than Petroleum and Natural Gas: 
Coal, coal-tar chemicals, Fischer-Tropsch reaction, fats and oils, fatty acids and alcohols, carbohydrates, starch and cellulose, natural gums 
Catalysts: 
Discussion of the role of catalysts in industrial chemical processes; zeolites in petroleum refining; Ziegler-Natta catalysts in polymerization. 
Fermentation technology: 
General discussion on the use of microorganisms (yeasts, bacteria and fungi) in production of commercial products. Specific examples chosen from the pharmaceutical industry (steroids, antibiotics etc). Use of plant cell cultures for production of plant-derived medicinal drugs. Isolation of enzymes and use of enzymes as "reagents" in organic synthesis. 
Pharmaceuticals: 
Discussion on various aspects of the pharmaceutical industry–its difference from that of the petroleum and heavy chemicals industry, properties of a 
drug, cardiovascular drugs, drugs affecting the nervous system (barbiturates, psychotropic drugs, stimulants), antibacterial agents (sulfonamides, penicillins, cephalosporins, tetracyclines, macrolides), steroid drugs (oral contraceptives, sex hormones, adrenocortical hormones, anabolic agents, anti-inflammatory agents), analgesics (aspirin, acetaminophen), anti-histamines. 

 
 
 
 
 
 
 
 
 
 
 
	 
 
 
 
 
15 

	Month 
	Chapters 
	Periods 

	 
 
	 

	 
 
 
 
February 
	Fermentation technology: 
General discussion on the use of microorganisms (yeasts, bacteria and fungi) in production of commercial products. Specific examples chosen from the pharmaceutical industry (steroids, antibiotics etc). Use of plant cell cultures for production of plant-derived medicinal drugs. Isolation of enzymes and use of enzymes as "reagents" in organic synthesis. 
), steroid drugs (oral contraceptives, sex hormones, Discussion on various aspects of the pharmaceutical industry–its difference 

	 
 
 
 
15 

	 
 
 
March 
	
 Pharmaceuticals: 
from that of the petroleum and heavy chemicals industry, properties of a 
drug, cardiovascular drugs, drugs affecting the nervous system (barbiturates, psychotropic drugs, stimulants), antibacterial agents (sulfonamides, penicillins, cephalosporins, tetracyclines, macrolides), steroid drugs (oral contraceptives, sex hormones, adrenocortical hormones, anabolic agents, anti-inflammatory agents), analgesics (aspirin, acetaminophen), anti-histamines
	 
 
 
15 
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