Problem Set Exam 2 
1. Provide a complete detailed mechanism for the following reaction (including initiation, propagation, and termination steps). 


Remember to use fishhook arrows! 
                                                                                hv 
H3C-CH3 + Br-Br( H3C-CH2Br + H-Br 

a. Using the BDE table on p. 134 in Wade, calculate ΔH for each of the propagation steps 

b. Draw a reaction-energy diagram for the propagation steps from part a. 
c. Label ΔH° for each step, ΔH°overall, and the rate-determining step. 

d. Is the overall reaction endothermic or exothermic?
2. 
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3. Circle and name each functional group in the following structure.  Indicate each stereocenter with an asterisk and determine the number of stereoisomer’s possible.
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4. Hydrogen abstraction with bromine radical is generally very selective. In each case, draw the radical that you would expect to be formed. 
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5. Label each molecule as chiral, achiral, or achiral/meso. Label each stereocenter as R or S. 
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6. Consider the reaction below 
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Draw all possible products that you would expect from the reaction above (ignore stereoisomers). Indicate chiral centers with asterisks in all of the products.

7. Predict the product of the following reaction, and provide the mechanism for its formation. 
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a) Draw a picture of the transition state for the above reaction. Pay attention to stereochemistry! 

b) If the same molecule were heated in diisopropylamine ((CH(CH3)2)2NH), would you expect the same product that you drew in part a? Why or why not? 

8. (Bromomethyl)cyclohexane undergoes the following two reactions: 
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a. Provide a detailed mechanism for reaction (1). 

b. Provide a detailed mechanism for reaction (2). 

c. Draw reaction-energy diagrams for the reactions. Clearly label starting materials, intermediates, products, and the rate-determining step for each reaction
9. Label R and S stereocenters on this Fischer projection below (3 points) AND redraw in zigzag formation. Then convert the zigzag into the newman projection with Carbon 3 in the front and Carbon 4 as the back carbon
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10. If a sample has a specific rotation [(] = 60 and a pure enantiomer has a specific rotation [(] = 150, what is the % of each enantiomer?
11. In addition to providing products, also describe each of the following reactions as SN1, SN2, E1 or E2.
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12. Provide structures for the following alkyl halides.  (Label each halide as 1°, 2°, or 3°)


trans-1,2-dichlorocyclobutane 



allyl bromide 

4-(iodomethyl)hexane 




(R)-3-fluoro-2,3-dimethylpentane
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