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1. Introduction 

 

1.1 Aims and structure of the course 

 

1.1.1 Aims 

 

The scientific aims of the course are the following: 

- Become aware of the importance of chirality in organic synthesis and for the bioactivity of 
organic compounds. 

- Analyze and understand stereochemistry elements for fundamental reactions learned in 
the first two years of study: Discover the third dimension. 

- Learn about non-catalytic asymmetric synthesis methods in classical chemistry involving 
alkenes and carbonyl compounds. Only a few catalytic methods will be presented, as 
catalytic methods are the topic of a dedicated lecture at master level (Catalytic asymmetric 
reactions in organic synthesis). 

- Become able to analyze and rationalize stereochemistry in key diastereoselective steps 
in multi-step synthesis.  

 

The technical and pedagogical aims of the course are the following: 

- Be able to draw and visualize transition states in three dimensions 
- Understand important principles in stereochemistry and apply them to new situations. 
- Increase independence when acquiring new knowledge. 

 

EPFL cursus in organic chemistry  

Bachelor 

1ère année : CGA I & II : Notions de bases et stéréochimie Revue détaillée des réactions de 
bases en chimie organique (J. Waser). 

2ème année Fonctions et réactions organiques I et II : Revue détaillée des réactions 
classiques en chimie organique et des modèles pour les comprendre (J. Zhu et F. Bobbink). 

3ème année Asymmetric Synthesis and Retrosynthesis: Concepts de stéréochimie dans 
les réactions classiques (S. Nicolai).Concepts de rétro-synthèse et synthèse (S. Gerber) 

Master 

Bloc organic chemistry: Structure and reactivity: Reactivity concepts in more complex organic 
chemistry settings (N. Cramer). Total Synthesis of Natural Products (J. Zhu). Physical and 
computational organic chemistry (C. Corminboeuf). 

Option: Catalytic asymmetric reactions in organic synthesis. (J. Waser).  

 

1.1.2 Structure of the course 

 

The core of the course is a blackboard lecture, slides being used only in the case of highly complex 
structures or to summarize less important concepts. There will be one hour of exercise for three 
hours of course. 
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- Lectures note: The lectures note do not cover all the course but include all the models 
and concepts. Examples are given without explanations and solutions. Those will be given 
during the blackboard lecture or the exercise sessions. Drawing by yourself structures is 
essential for this lecture. Not all the parts of the lecture notes will be described in depth, 
as some parts are given as additional information. 

- Exercise sessions: A lot of exercise is absolutely necessary for this course. In fact, the 
concepts are usually quite easily understood, but it is often challenging to visualize them 
in new examples. Participating in exercise sessions actively and working on the exercises 
constitute the best preparation for the exam. The exercises will be given prior to sessions. 
The exercise session will start in the class with the help of the teacher and assistant and 
should be finished individually. Solutions will be posted on moodle after each class. Old 
exercises are available on the website of the course. 

- Exam: Oral exam of 1 hour (Preparation: 30 minutes; Discussion: 30 minutes). The part 
of the exam related to Asymmetric synthesis will consist in the resolution and discussion 
of an exercise implying one or more of the topics treated during the lectures. 

 

1.1.3 Bibliography in organic chemistry 

To support learning, bibliographic references will be given during the lectures. The exam will be 
based, however, only on lecture notes and exercises. The references may help to understand the 
courses based on other approaches. 

1.1.3.1 Basic knowledge, level lower than the lecture: 

- EPFL courses : CGA I & II, Fonction et réactions organiques I & II 

- Peter C. Vollhardt, Neil E Schore, Organic Chemistry: Structure and Function, Palgrave 
Macmillan. (éditions 5-6) 
→One of the best introductory book for organic chemistry. 

- Jonathan Clayden, Nick Greeves, Stuart Warren, Peter Wothers, Organic Chemistry, 
2001, Oxford University Press. 

→More advanced and complete. 

1.1.3.2 More advanced books 

- General : 

- Francis A. Carey, Richard J. Sundberg, Advanced Organic Chemistry Part A and B 
(two volumes), Fifth Edition, 2008, Springer. 
+ Complete (2500 pages) book and often used, affordable. Good description of reactivity 
covering the lectures FRO I-III, asymmetric synthesis and structure and reactivity 
(master). 
- Somewhat repetitive and not focused a lot on stereochemistry, Bad drawing quality 

- Michael B. Smith and Jerry March, March's Advanced Organic Chemistry: Reactions, 
Mechanisms, and Structure, sixth edition, 2007, John Wiley & Sons. 
+ Information is very dense, good for specific questions 
- Not adpated for learning, as too dense 

- Lazlo Kürti, Barbara Czako, Strategic Applications of Named Reactions in Organic 
Synthesis, 2005, Elsevier. 
+ High quality drawing, good summary of most important reactions 
- No real structure (reactions dictionary). Good for questions on specific reactions. 

 

http://www.amazon.de/Marchs-Advanced-Organic-Chemistry-Mechanisms/dp/0471720917/ref=sr_1_1?ie=UTF8&s=books-intl-de&qid=1261563452&sr=8-1
http://www.amazon.de/Marchs-Advanced-Organic-Chemistry-Mechanisms/dp/0471720917/ref=sr_1_1?ie=UTF8&s=books-intl-de&qid=1261563452&sr=8-1
http://www.amazon.de/Marchs-Advanced-Organic-Chemistry-Mechanisms/dp/0471720917/ref=sr_1_1?ie=UTF8&s=books-intl-de&qid=1261563452&sr=8-1
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Stereochemistry: 

- Ernest L. Eliel, Samuel H. Wilen, Stereochemistry of Organic Compounds, 1994, John 
Wiley & Sons. 
+ Bible of stereochemistry 
- Not synthesis oriented, focus on structure and properties 

- Erick M. Carreira, Lisbet Kvaerno, Classics in Stereoselective Synthesis, 2009, 
Wiley VCH. 
+ Focused on stereoselectivity in synthesis, high quality drawing, cover topics of lectures 
asymmetric synthesis, structure and reactivity and catalytic asymmetric reactions in 
organic synthesis. 
- Advanced book, only the first pages of each chapter OK for bachelor, very good for 
motivated students wanting to go farther. 

 

Synthesis Strategy: 

- K. C. Nicolaou, E. J. Sorensen, Classics in Total Synthesis, 1995, Wiley VCH. 
+ Historic collections of total synthesis key for progress in organic chemistry. Detailed 
description of reactions. Can be read as a novel. 
- Structure based on molecules, not reaction types. It is better to read it once basic 
knowledge of reactions is acquired.  

- K. C. Nicolaou, S. A. Snyder, Classics in Total Synthesis II, 2003, Wiley VCH. 
Follow-up of preceding work, it is slightly less enjoyable. 

- Stuart Warren, Paul Wyatt, Organic Synthesis: The Disconnection Approach, 2nd edition, 
2007, Wiley. 
+ Detailed discussion of retrosynthesis. Good support for lecture retrosynthesis. 
- Structure of the book difficult to follow 

- E. J. Corey, X. M. Cheng, The Logic of Chemical Synthesis, 2nd edition, 1995, Wiley. 
+ Bible of retrosynthesis. Concepts and numerous examples. 
- Advanced book with concise explanations, difficult to follow before finishing the lecture 
retrosynthesis  

Reaction mechanisms : 

- Reinhardt Brückner, Organic Mechanisms: Reactions, Stereochemistry and 
Synthesis, 2010, Springer. 
+ One of the best books for mechanisms in organic chemistry.  
- No description of multi-step synthesis 

- Ian Fleming, Molecular Orbitals and Organic Chemical Reactions, 2009, Wiley. 
+ Description of structure and reactivity of orbitals, but at a level accessible for organic 
chemists.  
- Explication of fundamental concepts not focused on synthesis. 
 

- Kendall N. Houk, Pierre Vogel, Advanced Organic Chemistry, 2009, Garland publishing 
Inc. 
+ Quantitative description of physical organic chemistry.  
- Focus on fundamental concepts, not on synthesis. 
 

Information Online : 

- Moodle: http://moodle.epfl.ch/  
- Laboratory of catalysis and organic chemistry (LCSO): http://lcso.epfl.ch/  

http://moodle.epfl.ch/
http://lcso.epfl.ch/
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- Evans Lecture (https://www.pdfdrive.com/evans-and-myers-organic-chemistry-lecture-
notes-chem-206-and-215-d183957509.html). One of the best courses on the web, 
available up to 2006. Very good description of reactivity and selectivity. 

- Former asymmetric synthesis lecture of professeur Vogel 
- Several links for organic chemistry resources are available on the LCSO website. 

 

Importance of chapters in lecture notes: 

 

A: essential for success in the lecture  

B: important : topic of exam.  

C: general information (for linking with other lectures, not exam topic) 

D: additional information (more advanced topic usually discussed in master, not exam topic) 
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Stereoselective Chemistry of 
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Bloc III 
 

Stereoselective Chemistry of 
Carbonyl Compounds   
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