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Course Title: Asymmetric Synthesis

Credit Hours: 3 Units
Prerequisite: Advanced Organic Chemistry
Instructor: Dr. Akram Ashouri

General Course Objective:
This course explores the principles, strategies, and advanced methods used in the design and execution of chemical reactions leading to the production of chiral compounds with high stereoselectivity. Students will become familiar with fundamental concepts of chiral chemistry, the role of metal and organocatalysts, and the application of chiral ligands in asymmetric reactions. Industrial and pharmaceutical applications of these reactions are discussed with a focus on case studies and the synthesis of bioactive molecules.

	Course Schedule

	Introduction to asymmetric synthesis; basic concepts of chirality and stereoselectivity
	Week 1

	Types of selectivity: Enantioselectivity, Diastereoselectivity, Regioselectivity
	Week 2

	Use of chiral ligands in asymmetric synthesis
	Week 3

	Metal catalysis in asymmetric reactions (Examples: Rh, Ru, Pd, Ir, Cu)
	Week 4

	Organocatalysis in asymmetric synthesis – review of new methods
	Week 5

	Synthesis of chiral pharmaceuticals: strategies and challenges
	Week 6

	Chiral addition reactions (Aldol, Michael, Diels-Alder)
	Week 7

	Synthesis of chiral rings: asymmetric cyclization methods
	Week 8

	Optical resolution methods and their applications
	Week 9

	Review session and Midterm Exam
	Week 10

	Industrial synthesis of chiral compounds – commercial processes
	Week 11

	Synthetic route design for complex target molecules
	Week 12

	Case study of recent literature in asymmetric synthesis
	Week 13

	Mechanistic insight into key reactions in asymmetric synthesis
	Week 14

	Student presentations on proposed synthetic routes
	Week 15

	Final problem-solving session and course wrap-up
	Week 16



Student Evaluation Criteria:
· Class participation, presentations, and active involvement: 15%
· Midterm Exam: 25%
· Research project and final presentation: 20%
· Final Exam: 40%

Suggested References:
· Stereochemistry of Organic Compounds– Ernest L. Eliel and Samuel H. Wilen 
· [bookmark: _GoBack]Principles of Asymmetric Synthesis – R.E. Gawley and J. Aubé
· Catalytic Asymmetric Synthesis – I. Ojima (Ed.)
· Selected recent review articles from journals such as Chemical Reviews, Tetrahedron, and Angewandte Chemie
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