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Syllabus for: Physical Organic Chemistry
0351-3203

Lecturer: Prof. Arkadi Vigalok

Total semester hours: 2 (lecture 2 hours, credit 2 points)

Prerequisite: Organic Chemistry 1 and 2, Laboratory in Organic Chemistry

Course Objective:

1. Present the students with the material related to mechanistic organic chemistry

2. Help to develop understanding of factors influencing the outcome of chemical transformations

3. Help to design synthetic alternatives based on the mechanistic understanding.

Course Topics:

 Thermodynamics and kinetics of organic reactions. Methods to study mechanisms of organic reactions.
Kinetic isotope effect. Linear free energy relationships (Hammett, Brown, Tafts, etc.)

 Solvent effect on chemical reactivity. Solvation properties and scales. Equation of Grunwald & Weinstein,
Z-factor, ET(30). Polar aprotic solvents and their influence on chemical reactivity. Phase-transfer catalysis.
Hydrophobic effects

 Reactive intermediates- carboanions. pKa of C-H acids. Stability and reactivity of carboanions. NMR
characterization and ion-pairing of simple organometallic derivatives

 Reactive intermediates- carbocations. Generation and stability of carbocations. Rearrangements involving
carbocations. Classic and non-classic carbocations

Required reading:

1. Course handouts
2. Modern Physical Organic Chemistry, Anslyn & Dougherty, 2006
3. Advanced Organic Chemistry, Carey & Sundberg, 2007 (5th edition)

Recommended reading: Any mechanistic organic chemistry textbook they like

Course requirements: Weekly exercises

Grade: Final exam- 100%


