Chapter 8. Free Radical Halogenation Problem Set

1a.   Assume that the following compound undergoes monobromination.  Draw all possible products that will be produced (including all enantiomers and diasteriomers).  

1b.   Which products will predominate?  
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2a.   Use single headed mechanistic arrows to illustrate the reaction that takes place when a C-H bond breaks homolytically.
C__H            (          
2b.   Use single headed mechanistic arrows to show the reaction that takes place when a Br-H bond breaks homolytically.
Br__H            (          

3.    Is homolytic bond breaking an exothermic or endothermic process?  How do you know?

4.     Using the data provided below, calculate the enthalpy change for each of the following reactions and determine whether each reaction is exothermic or endothermic:
a)     Br .       +        CH3__H       (      Br__H       +         CH3 .
b)     Cl .       +        CH3__H       (      Cl__H       +         CH3 .
Bond Dissociation Energies
H3C-H

+ 414 kJ/mol

Cl-H

+ 431 kJ/mol

Br-H

+ 368 kJ/mol

5.   Draw an energy diagram for each of the reactions shown in question 4.  Your diagram should show the relative energies of the starting materials, products and transition states.
6.   Draw a picture of what the transition state for each reaction looks like.  

7a. How does the transition state for the bromine reaction look different from the transition state for the chlorine reaction?  
7b. Why do these two transition states look different?  
7c. How does this difference effect the types of products produced in chlorination versus bromination reactions?
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