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1. Introduction 

 

1.1 Goal and Structure of the Lecture 

 

1.1.1 Goal of the Lecture 

Scientific goals: 

- Realize the limitation of classical carbonyl and olefin chemistry in organic synthesis 
- Understand the synthetic potential of rearrangement and cycloaddition reactions in 

organic chemistry. The focus is on a qualitative understanding of the mechanisms, which 
allows you planning chemo-, regio- and stereoselectivity in synthesis. 

- Understand the synthetic potential of radical and photochemical reactions. 
- Introductions to the concept of reactivity reversal (Umpolung). 
- First glance into to power of modern transition-metal-based methods in organic chemistry. 

Main difference to Bachelor level: the reactions are now used in a specific and applied context in 
more complex, real-life problems, and not anymore limited only conceptual examples 

Technical/pedagogic goals 

- Deepen ability to draw reaction mechanisms and molecules in three dimensions 
- Learning to recognize simple retrons and synthons in complex molecules. 
- Application of simple principles in a new situation 
- Increase independency from the lecture notes and the teacher 

 

The goal of this course is to complement the basis of bachelor lectures to have a qualitative 
understanding of the mechanism of reactions and their synthetic potentials. The tools developed will 
then be used in the target synthesis course. 

 

 

1.1.2 Structure of the lecture 

The main part of the lecture is an ex-cathedra lecture on the blackboard. The blackboard lecture will 
consist mostly in illustrative and applied examples, as the general reaction model is presented in 
the script. There are 4 one hour exercises and for every week the POW (problem of the week). 

- Lecture notes: The lecture notes will include all the important concepts and model of the 
lecture, but only few or no examples. Notes and the blackboard lectures are expected to 
complement each other and should always been studied in parallel. 

- Problem of the week: The problem of the week will be in the style of an exam question 
relevant to the topic of the last lecture. They are expected to be turned in. If more than 
80% are handed in and completed, a bonus of a two question pick will be given at the 
exam. The solutions will be available afterwards on moodle. 

- Exercise sessions: Exercising is essential in organic chemistry. It is only through 
exercising that the concept can really be acquired. During the time of the exercise, teacher 
and assistant will be at the disposition for questions. The solutions will be available 
afterwards on moodle. 

- Exam: The exam is oral and 15 min long. A transformation will be given without 
preparation and the candidate will be expected to discuss ad-hoc possible mechanisms 
and rationalize the selectivity observed. The question will be in the same format, but not 
identical to exercise questions. 
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1.1.3 Bibliography in Organic Chemistry 

In the lecture notes, main bibliography references or reviews will be given for each chapter. The 
expected knowledge is based on the lecture notes, exercises, problem of the week and blackboard 
lecture. Nevertheless, it is always good to have a more comprehensive and deeper source of 
information of the topics to understand it better. 

1.1.3.1 Basic knowledge, absolutely essential to follow this lecture: 

- EPFL course: AIMF I-II, Fonction et réactions organiques I-III  

- Peter C. Vollhardt, Neil E Schore, Organic Chemistry: Structure and Function, 
Palgrave Macmillan. (édition 5, 6 prévue en 2010) 
→One of the best introductory book in organic chemistry. 

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

1.1.3.2 Advanced book in organic chemistry 

General: 

- Francis A. Carey, Richard J. Sundberg, Advanced Organic Chemistry Part A and B 
(two volumes), Fifth Edition, 2008, Springer. 
+ Very complete book (2500 pages), often used in other countries, good description of 
reactivity, several chapters can be used to complete this lecture 
- Repetitive content, week in stereochemistry, poor quality of the drawings 

- Lazlo Kürti, Barbara Czako, Strategic Applications of Named Reactions in Organic 
Synthesis, 2005, Elsevier. 
+ Excellent drawings quality. Very good overview of classical named reactions. 
- No structure, dictionary of reactions 

- Erick M. Carreira, Lisbet Kvaerno, Classics in Stereoselective Synthesis, 2009, 
Wiley VCH. 
Created from Master Course in Organic Chemistry at ETH Zurich  
+ Specialized in the problem of stereoselectivity (good complement to Carey-Sundberg), 
good graphical quality. 
 

- Michael B. Smith and Jerry March, March's Advanced Organic Chemistry: Reactions, 
Mechanisms, and Structure, sixth edition, 2007, John Wiley & Sons. 
+ Lots of information, good for consultation on specific topic 
- The information is too dense, cannot be used to learn 

 

Reactions mechanism: 

- Reinhardt Brückner, Organic Mechanisms: Reactions, Stereochemistry and 
Synthesis, 2010, Springer. 
+ One of the best books for mechanisms in organic chemistry at the qualitative-
quantitative level. 
- No applications in synthesis. 

- Ian Fleming, Molecular Orbitals and Organic Chemical Reactions, 2009, Wiley. 
+ Description of molecular orbitals at a level accessible for organic chemists. Cheap 
student version available. 
- Explication of concepts only, not oriented towards synthesis. 
 

Synthetic strategy: (books more relevant to lecture target synthesis) 

- K. C. Nicolaou, E. J. Sorensen, Classics in Total Synthesis, 1995, Wiley VCH. 

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


 

 
N. Cramer, Structure and Reactivity 2024, Lecture Notes page 6 

 
  

+ Historical collections of important synthesis in organic chemistry. Very well described 
and explained, including breakthroughs in methodology. 
- The chronological and molecule-based structure makes it less adapted to support a 
lecture, unless the basic tools of organic chemistry are already known. 

- K. C. Nicolaou, S. A. Snyder, Classics in Total Synthesis II, 2003, Wiley VCH. 
Follow up of the preceding book, less well done. 

- Stuart Warren, Paul Wyatt, Organic Synthesis: The Disconnection Approach, 2nd edition, 
2007, Wiley. 
+ Detailed discussion of retro-synthesis. Level is basic and easy to follow, even without 
experience in the field and correspond well to the level of Target Synthesis 
- Structure of the book is difficult to follow 

 

Online Information : 

- EPFL Moodle page for all course material in pdf-format 
- Evans Lecture (look after Evans chem 206 in google). One of the best lecture in 

advanced organic chemistry. 
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