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Course Title: Chemistry of Heterocyclic Compounds								
Credit Units: 4								
Course Level:	 PG				
Course Code: 	

Course Objectives:
Chemistry of Heterocyclic compounds course in which students are introduced to the fundamentals of hetero atoms involved in organic and medicinal chemistry. In the laboratory, students develop the skills to carry out basic synthetic procedures and utilization of heterocyclic compounds for specific reactions.
(i) To impart advanced knowledge of different hetero atoms and their positions and applications as medicinal products in organic synthesis 
(ii) To be familiarized with the emerging areas of Chemistry and their applications in various spheres of Chemical sciences and to apprise the students of its relevance in future studies.

Pre-requisites: Knowledge of Chemistry of Undergraduate level

Course Contents/Syllabus:
	
	Weightage (%)

	Module I Chemistry of Heterocyclic compounds containing one hetero atom
	

25%

	· Nomenclature, synthesis, reactivity, and aromatic character of five and six membered heterocycles with one hetero atom 
· Importance of following heterocyclic rings: Furan, Pyrrole, Thiophene, Pyridine.
· Condensed five and six membered heterocycles – Benzofuran, Indole, Benzothiophene, Quinoline and Isoquinoline, Coumarins and chromones.
	

	Module II Chemistry of heterocyclic compounds containing two hetero atoms
	
25%

	· Synthesis, reactivity, aromatic character, of heterocyclic compounds containing two hetero atoms
· Importance of following heterocycles: Imidazole, Pyrazole, Oxazole, Thiazole, Isoxazole, Pyrazine, Oxazine, Thiazine, Benzimidazole, Benzoxazole, benzothiazole.
	

	Module III Chemistry of heterocyclic compounds containing more than-two hetero-atoms
	

25%

	· Synthesis, reactivity, aromatic character of heterocyclic compounds containing more than-two hetero-atoms 
· Importance of following heterocycles: 1,2,3-triazole, 1,2,4-triazole, 1,2,4-oxadiazole, 1,3,4-oxadiazole, 1,2,5-oxadiazole, tetrazole, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, tetrazine, purines, pyrimidines and pteridines.
	

	Module IV Heterocycles in Medicinal Chemistry
	

25%

	· Synthetic Drugs and their derivatives: Prostaglandins, Cephalosporin–C, Reserpine, Taxol, Estrone, Penicillin. 
· Ciprofloxacin, Ibuprofen, Diazepam, Chloroquine, Barbiturates, Vitamin- A, Vitamin-B6, Vitamin C, Biotin, Ethambutol, Ranitidine, Omeprazole, Papavarine.
	



Course Learning Outcomes (CLOs):
· CLO 1: Students will remember the reactivity and importance of different heterocyclic compounds.
· CLO 2:  The student will be able to understand the classification and nomenclature of various heterocyclic compounds.
· CLO 3: Student will apply their knowledge to develop hand on skill for total synthesis of various drugs using heterocycles.
· CLO 4: Student will analyze the need and reactivity of heterocyclic compounds in medicine. 
· CLO 5: Student will involve in evaluation of multistage synthesis of drugs using heterocycles.
· CLO 6: Student will create new methodology for designing new materials using heterocyclic as precursor.

List of Professional Skill Development Activities (PSDA)
· PSDA1: Participation in science-related hobbies and activities, academic self-image, science-related career interest and support, the perceived relevance of heterocyclic chemistry in molecular science.
· PSDA2: Brain storming session on upcoming topics in heterocyclic chemistry in medicine.
· PSDA3: Molecular modeling of new coumarin derivatives as potent anticancer agents.
· PSDA4: Industrial visit and lab tour.

Pedagogy for Course Delivery:

The class will be taught through lecture, presentation, remote learning, laboratory work and virtual labs. They will be asked to prepare assignments for inculcating their innovative aptitude.             
Lectures: 42
             Class Test: 03
Total: 45

Self-work (SW) will be assessed through assignments/presentations/Viva: 30

Assessment/ Examination Scheme:		
	
	Theory L/T (%)
	Lab/Practical/Studio (%)

	100%
	00%



Theory Assessment (L&T):
	Continuous Assessment/Internal Assessment
		(40%)
	End Term Examination
(60%)

	Components  (Drop down)

	CT
	HA
	S/V/Q
	ATTD
	
EE


	Weightage (100 %)
	15
	12
	08
	5
	60


CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, ATTD: Attendance EE: End Semester Examination


· Mapping Continuous Evaluationcomponents/PSDA with CLOs
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Text Reading:

1. Modern Heterocyclic chemistry – L. A. Paquette (Benjamin). 
2. Organic chemistry of drug synthesis- D Led nicer and L.A. Mitcher Vol I to III.
3. Heterocyclic Chemistry, Joule, John A., Mills. K., (5 th Ed.), Wiley-Blackwell, 2010, ISBN: 978-1- 4051-3300-5.
4. Medicinal Chemistry- Burger
5. Principles of Medicinal Chemistry-Foye
6. Handbook of Heterocyclic Chemistry, Katritzky, A. R.; Pozharskii, A. F.; (2nd Ed.); Pergamon: Oxford., 2000, ISBN: 978-0-08-095843-9 
7. Heterocyclic Chemistry, Gilchrist, T. L.; Addison Wesley Longman: Edinburgh Gate, (3rd Ed.), 1997, ISBN-10: 0582278430
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