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Synthesis of Organic Compounds

I.
Introduction
Objective of the Course

Why Organic Synthesis?

Laboratory vs. Industrial Preparation and Biosynthesis. 

Simple vs. Complex Synthesis

II.
Planning Organic Synthesis
Structure – Function Relationship

Analysis of Molecular Structure: Functional Groups and Structural 

Features of Target Molecule

Disconnection and Retrosynthesis: Choice of Precursors, Reactions, 

Reagents, Solvents and Conditions.

III.
“Tool Box” (Reactions) for synthesis
Functional Groups Interconversions

Carbon-Carbon Bond Forming Reactions:

Nucleophilic-Electrophilic Carbons Interaction

Electron Rich (Nucleophilic) Carbons: Enolates, Enamines, Ylides, 

Organometallics of Groups I & II, Transition Metals Organometallics 

Cyclization, Annulation, and Cycloaddition Reactions.

IV.
Stereochemistry in Organic Synthesis
Stereogenic Centers and Chirality

Stereospecific and Stereoselective Reactions

Stereochemistry and Activity and Reactivity

Stereoselective Reactions: Enantioselectivity and Diastereoselectivity.

V.
Asymmetric Synthesis
Resolution of Racemic Mixtures via:

Diastereomeric Derivatives, Chiral Chromatographic Solvents, Adsorbents, and Solid Phase Supports.

Selective Consumption of One Enantiomer

Single Enantiomer Synthesis

Biochemical Reactions

Chemical Reactions

Enantiomeric Excess:

Chiral Catalysts and Chiral Environment

Representative Reactions:

Addition to (-bonds, substitution, Redox, Rearrangements

VI.
Energy Supply for Reactions:

Photochemical Reactions and Solar Harvesters

Sonochemistry

Lasers in Synthesis

Microwave Enhanced Reactions

Electrochemical Synthesis

VII.
Techniques and Experimental Aspects
Justifications for Development of New Techniques

Solvents: No Solvent, Liquid CO2, Ionic Liquids, 

Methods: Solid Phase; Combinatorial; Self-assembly.

Template Tailored Synthesis, Automated Synthesis

Separation, Isolation, and Purification.

Synthesis by microorganisms.

VIII.
Supramolecular Chemistry

Concepts.


Molecular Recognition.

IX.
Total Synthesis of Some Naturally Occuring Compounds
Nature-Made vs. Man-Made

X.
Application Excercises on Multistep Synthesis
Each Student will design synthesis of a new compound from simple ingredients applying retrosynthesis analysis.

XI.
Examples From Current Literature
Each student will present in a seminar an analysis and discussion of a relevant example.

XII.
Write-up of an “Organic Syntheses” procedure.


Each student studies the structure of a synthesis reported in “Organic Syntheses” series and a recently reported synthesis in a journal and re-write the synthesis in the “Organic Syntheses formate.
References:

The course will rely heavily on recent literature presented in journals and latest references. Basic ideas and concepts can be found in a variety of books, some of which are listed below:

1. 
Advanced Organic Chemistry, 3rd Ed., Part B: Reactions and Synthesis, by F. A. Carey and R.J. Sundberg.

2. 
Stereoselective Synthesis, A Practical Approach, 2nd Ed, by M. Nogradi.

3. 
Organic Synthesis: The Disconnection Approach, by S. Warren.

4.
Designing Organic Synthesis, by Stuart Warren.

5.
Organic Synthesis: Concepts, Methods, Starting Materials, by J. Fuhrtop and G. Penzlin.

6. 
Asymmetric Synthesis, by G. Procter

7. 
Catalysis in Asymmetric Synthesis, by J. Williams.
8. 
Selectivity in Organic Synthesis, by R. S. Ward.

9. 
Classics in Total Synthesis, by K.C. Nicolaon and E. J. Sorensen.

10. 
Named Organic Reactions, by T. Lave and A. Plagens

11.
Organic Synthesis: The Science behind the Art, by W. Smit, A. Boctikov and R.  Caple.

12.
The Logic of Chemical Synthesis, E. J. Corey and Xue-Min Cheng.
13.
Supramolecular Chemistry, Concepts and Perspectives, by Jean-Marie Lehn.
Grading:

 

   Exams: 
Mid-term: 30%
Final: 40%
 



Reports, Exercises, Presentations: 30%

