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Course Title: Heterocyclic Chemistry II

Credit Hours: 3 Units
Prerequisite: Heterocyclic Chemistry I
Instructor: Dr. Akram Ashouri

General Course Objective:
This course focuses on the structure, synthesis, and advanced reactivity of five- and six-membered heterocyclic compounds containing more than one heteroatom (such as nitrogen, oxygen, and sulfur). Students will become familiar with modern synthetic pathways, reaction mechanisms, and the application of these compounds in drug design, bioactive molecules, and industrial processes. The course also includes case studies on the synthesis of important heterocyclic compounds and analysis of relevant research articles.

	Course Schedule

	Review of fundamental concepts in heterocyclic chemistry and classification of heterocyclic systems
	Week 1

	Synthetic methods for five-membered heterocycles with multiple heteroatoms
	Week 2

	Reactivity of azoles (Imidazole, Pyrazole, Triazole, Tetrazole)
	Week 3

	Synthesis of six-membered polyheterocyclic compounds (Pyridazine, Pyrimidine, Pyrazine)
	Week 4

	Stability and aromaticity in polyheterocyclic systems
	Week 5

	Heterobicyclic compounds and their applications in drug design
	Week 6

	Synthesis of fused heterocycles and cyclization methods
	Week 7

	Applications of heterocyclic compounds in bioactive material synthesis
	Week 8

	Use of heterocyclic derivatives as ligands and catalysts
	Week 9

	Review session and Midterm Exam
	Week 10

	Case studies: synthesis of antiviral and anticancer drugs based on heterocycles
	Week 11

	Selective synthesis of substituted heterocyclic derivatives
	Week 12

	Structure–Activity Relationship (SAR) analysis in heterocyclic drug compounds
	Week 13

	Review of recent scientific publications in heterocyclic chemistry
	Week 14

	Student presentations on advanced synthetic pathways
	Week 15

	problem-solving session and course wrap-up
	Week 16





Student Evaluation Criteria:
Class attendance, participation, presentations, and in-class activities:15%
Midterm Exam: 25%
Research project and final presentation: 20%
Final Exam: 40%

Suggested References:
· The Chemistry of Heterocycles – T. Eicher and S. Hauptmann
· Heterocyclic Chemistry – J.A. Joule and K. Mills
· Contemporary Heterocyclic Chemistry – G.R. Newkome
· [bookmark: _GoBack]Selected articles from journals such as Heterocycles–Tetrahedron, and Journal of Medicinal Chemistry
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