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Contents Overview 

1. SYNTHESIS OF ALKENES : A QUESTION OF REGIO- AND STEREOCONTROL 

2. SYN ELIMINATIONS - AMINE OXIDE, SULFOXIDE AND SELENOXIDE 
ELIMINATIONS; CHUGAEV REACTION 

3. PETERSON OLEFINATION 

4. HORNER-WITTIG REACTION 
5. WITTIG REACTION - UNSTABILIZED AND STABILIZED YLIDS 

6. SCHLOSSER MODIFICATION OF THE WITTIG REACTION 
7. ARBUZOV REACTION 
8. HORNER-WADSWORTH-EMMONS REACTION 

9. SWERN OXIDATION AND RELATED PROCESSES 
10. JULIA AND MODIFIED JULIA OLEFINATION 
11. HYDROBORATION OF ALKENES AND ALKYNES 

12. OXIDATION OF ALKYL AND ALKENYLBORANES 
13. PROTONOLYSIS OF ALKYL AND ALKENYLBORANES 
14. HALOGENATION OF ALKYLBORANES 

15. AMINATION OF ALKYLBORANES 
16. FURTHER REACTIONS OF ALKENYLBORANES – CIS ALKENES 
17. FURTHER REACTIONS OF ALKENYLBORANES – TRANS ALKENES 

18. SILYL ETHERS: HYDROXYL PROTECTING GROUPS  
 

Suggested reading 

 Organic Chemistry, J. Clayden, N. Greeves, S. Warren and P. Wothers, 
Oxford University Press. 1st Edition: Chapters 31, 46 and 47; 2nd Edition: 

Chapter 27 and sections of Chapters 11 and 26 (and 17 good for revision).  
 Organic Synthesis: the Roles of Boron and Silicon, S.E. Thomas, (Oxford 

Primer No. 1) 
 Organosulfur Chemistry, G.H. Whitham, (Oxford Primer No. 33) 

 

Learning outcomes: 

At the end of the course you should be able to: 
1. Formulate the P, S or Si product formed from a given set of reagents (as 

covered in the course), e.g. synthesis of phosphonates, phosphonium salts, 

ylids etc. 
2. Identify the alkene-forming reaction type for a given set of reagents, e.g. 

“Peterson olefination” or “Wittig: stabilized ylid” 



3. Work out the structure of the alkene product(s) arising from given reagents 
(see LO2) 

4. Predict the stereochemistry of the (major) alkene product (see LO3) 
5. Rationalize your deductions using a mechanistic argument (see LO3 and 4) 

6. Formulate the alkyl- or alkenylborane product arising from reaction of borane, 
or a borane derivative, with an alkene or alkyne. 

7. Formulate the product arising from oxidation, protonolysis, halogenation or 

amination of an alkyl- or alkenylborane. 
8. Formulate the cis or trans alkene product arising from reaction of 

alkenylboranes via a boronate intermediate. 

9. Predict the stereochemistry of the product(s) arising from reactions covered 
(see LO6, 7 and 8) using reaction mechanisms to explain the stereochemical 
outcome of the transformations.  

10. Show how silyl ethers can be used as hydroxyl protecting groups in organic 
chemistry. 

 

These notes, self-study workbook problems with answers, and sample past exam paper 
questions (some with solutions) are available for download at:  
 

http://www.hull.ac.uk/php/chsanb/teaching.html 
 

  



 

 



 

 



 

 



 

 



 

 


