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Course Objectives:
-  Introduce students to the nomenclature systems used for naming heterocyclic compounds.

-  Make students aware of the effects caused by the introduction of a heteroatom in a cyclic system both on chemical and physical properties.

-  Make students familiar with the basic chemistry , and methods of synthesis of common heterocyclic systems.

Intended Learning Outcomes.:

-   The basis of the nomenclature systems, including IUPAC, of heterocyclic compounds.

-   The effect of the heteroatom on aromaticity in 5- and 6-membered rings, and on strain in small rings, as well as on chemical reactivity.

-  Reactions typical to 3-, 4-, 5-, and 6-membered heterocycles, particularly those containing one heteroatom.

-    Methods of synthesis of such heterocyclic systems.
Subject specific skills 

-   Students will be able to name mono- and polycyclic heterocycles, which are mono-, or multi-heteroatomic using trivial names, IUPAC, and atom-replacement nomenclature systems.
-  Understand and Correlate, qualitatively, physical and chemical features associated with the presence of a particular heteroatom in various heterocyclic systems.

-   Predict the path of various chemical reactions of 3-6-membered heterocyclic systems containing N, O, S as heteroatoms,  as well as some containing two heteroatoms.
-    Suggest reaction mechanisms for the reactions involved.
-    Outline synthetic routes to each of the above mentioned heterocycles.

-   Acquire lecturing skills through individual student lectures.
Evaluation:
	Assessment method
	% Grade

	First Exam  
	25%

	Second Exam  
	25%

	Assignments
	10%

	Final Exam
	40%


Topics and Lecture hours:
	Topic
	hours

	Nomenclature of  simple and fused-ring heterocyclic systems:
 - Trivial names.

 - Hantzsch-Widman nomenclature.

 - IUPAC nomenclature.

 - Atom-replacement nomenclature.

	4

	Effect of heteroatom on aromaticity, structure, and reactivity of various heterocyclic systems.

	4

	Three-membered heterocyles, properties, synthesis, and reactions:

   - Heterocycles containing one heteroatom, saturated, and unsaturated.

   - Heterocycles containing two heteroatoms, saturated, and unsaturated.

	5

	Four-membered Heterocycles containing one heteroatom, properties, reactions and synthesis.


	3

	Five-membered heterocycles, properties, synthesis, and reactions:

   - Aromatic five-membered heterocycles containing one heteroatoms.

   - Partially saturated five membered heterocycles containing one heteroatom.

    - Aromatic five-membered heterocycles containing two heteroatoms.

    - Benzo-fused aromatic five-membered heterocycles containing one heteroatom.

	12-13

	Student lectures
	2-4

	Six-membered aromatic heterocycles containing one heteroatom.
Six-membered aromatic heterocycles containing two heteroatoms.
Benzo-fused six-membered heterocycles.

 
	10-11

	Seven-membered heterocycles.

	2


References and Supporting Material:
1- Heterocyclic Chemistry: Gilchrist, 3rd Ed., 1997.

2- Heterocyclic Chemistry: Joule and Mills, 4th Ed., 2000.

3- The Chemistry of Heterocycles, Eicher and Hauptmann, 1995.

4- For  IUPAC Nomenclature Rules, see: http://www.acdlabs.co.uk/iupac/nomenclature/ 

