
Chemistry 4A03.   Advanced Organic Chemistry January 2007 
 W.J. Leigh (ABB-158) 
  
Classtimes: TBA (3 lectures per week) 

Textbook: E.V. Anslyn & D.A. Dougherty, “Modern Physical Organic Chemistry”.  
University Science Books:  2005. 

Course Outline 

Week 1-2 Strain and Stability 
- thermochemistry of stable molecules and reactive intermediates; basic 
conformational analysis; electronic effects; highly strained molecules; 
molecular mechanics 

A&D 2.1-2.6 

Week 3 Solutions and Non-covalent Binding Forces 
- solvent and solution properties; ion pairing and electrostatic interactions; 
hydrogen bonding; π-effects; induced-dipole interactions; hydrophobic 
effect 

A&D 3.1-3.2 

Week 3-4 Acid-Base Chemistry 
- aqueous solutions; non-aqueous systems; predicting acid-base strengths 
in solution; Lewis acids/bases & electrophiles/nucleophiles 

A&D 5.1-5.6 

Week 5 Energy Surfaces and Reaction Kinetics 
- energy surfaces; qualitative transition state theory; postulates & 
principles related to kinetics; kinetics of one-step reactions; complex 
reactions; kinetic methods 

A&D 7.1-7.6 

Week 6-7 Kinetics, Thermodynamics, and Reaction Mechanisms 
- isotope effects; substituent effects; other linear free energy relationships; 
Bronsted relationships; why LFERs work; non-kinetic methods in 
mechanistic determinations 

A&D 8.1-8.8 

Week 8 Reading Week  

Week 9 Catalysis 
-electrophilic and nucleophilic catalysis, Bronsted acid-base catalysis 

A&D 8.1-8.3 

Week 10-11 Reaction Mechanisms:  Additions and/or Eliminations 
- carbonyl hydrations; electrophilic additions to alkenes and alkynes; 
nucleophilic additions to carbonyl compounds; nucleophilic additions to 
alkenes; radical additions; carbene reactions; elimination reactions; 
addition/elimination reactions; electrophilic and nucleophilic aromatic 
substitution 

A&D 10.1-
10.5; 10.8-
10.15; 10.18, 
10.19 

Week 11-12 Reaction Mechanisms:  Substitutions and Isomerizations 
- enol & enolate chemistry; nucleophilic substitution at aliphatic centers; 
radical substitutions; carbocation and carbanion rearrangements; radical 
rearrangements 

A&D 11.1-
11.8; 11.10; 
11.11 

Week 13 Organic Photochemistry 
- uni- & bimolecular photophysical processes; energy and electron 
transfer; photocycloaddition reactions; photoisomerization reactions; 
carbonyl photochemistry 

A&D 16.1-
16.3 
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