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NAME _______________________ 
 
 

ID #     _______________________ 
 
 
 
 
 
 
 
 
 

ORGANIC CHEMISTRY I  (2301) 
 

9:30 – 10:20 am, July 14, 2015 
 

Exam 2 
 
 
 
If you want to pick this exam up on Thursday in class (in public), please 
check the box on the right: 
 
If you do not check the box, I will not bring your exam to class on 
Tuesday, and you will need to pick up your exam in private from 
Chemistry department staff in 115 Smith beginning Friday, July 17th. Exams that are not 
picked up within two weeks will be disposed of. 
 
 
 
A periodic table is attached to the back of this exam as an aid. Otherwise, you are not 
permitted to use any other materials (including notes, books, or electronic devices of 
any kind). 
 
Right now, write your name and student ID number at the top of this page. When the 
exam begins, please write your name at the top of the next page. 
 
You may use pen or pencil. However, re-grades will be considered only for exams 
completed in pen. 
 
Please write your answers in the boxes/spaces provided. If your answer is not in the 
appropriate space (say, for example, it’s on the back of the page), draw us an arrow 
and/or note telling us where to look. 
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NAME _______________________ 
 
 

 Scoring: 1. _________ / 12  4. _________ / 11 
 
  2. _________ / 16  5. _________ / 26 
 
  3. _________ / 20  6. _________ / 15 
 
 
 Total Score:  _________ / 100 
 
 
1. (12 pts) How would you describe the relationship between each of the pairs of structures 

below? Are they enantiomers or diastereomers, or are they just two ways of illustrating the 
same molecule? Circle one answer for each pair. 
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2. (16 pts) On the structures below, label each chiral center with its appropriate Cahn-Ingold-
Prelog designation [(R) or (S)]. Make it clear which atom in the drawing you are labeling. 
Then, for each structure, circle whether you think the molecule is chiral or achiral. 

 
 
 
 
 
 
 
 

 
 
 CHIRAL CHIRAL CHIRAL 

 
 or or or 

 
 ACHIRAL ? ACHIRAL ?  ACHIRAL ? 

 
 
3. (20 pts) Draw the missing reactant or product in the empty boxes. For products, give the 

predominant, most favored product. Illustrate stereochemistry in your answer where 
appropriate. For reactions that yield multiple enantiomers, draw only one enantiomer in the 
box, and include the note “+ enantiomer”. 
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4. (11 pts) For each reaction shown below, circle all possible products (including minor ones). 

Keep in mind that, for each reaction, you might circle one, multiple, or no products. 
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5. (26 pts) Ammonia reacts with tert-butylchloride to yield two sets of products: 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. The two products are made from the same rate-determining transition state, and through 
the same reactive intermediate. What are the structures of those two states? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. On the diagram on the next page, draw potential energy curves that describe the 

formation of each of your two products. For each curve: 
 Draw energy levels for all transition states and intermediates, and connect them with 

curves. You do not need to draw any chemical structures, just energies. 
 Energy levels for the starting material and the two products are given. 
 Wherever your two paths share common intermediates or transition states, you only 

need to draw one curve; draw two separate curves only where the paths diverge. 
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 How would the reaction change if ammonia was replaced with diisopropylethylamine 

(DIPEA)? 
 
 
 
 
 
 
 
 
c. Would the overall rate of 

reaction—the combined 
rate of making products A 
and B—change? Would the 
product ratio A/B change? 
(Circle one answer for each 
question.) 

 
 
 
 
 
 
 
 
 

E 

reaction coordinate 
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product A
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Using DIPEA would make the overall reaction 

FASTER SLOWER 
proceed at the 

SAME RATE 

Using DIPEA would make the product ratio A/B 
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(favor A over B) 
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(favor B over A) 

STAY THE SAME 

DIPEA 
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6. (15 pts) For the reaction shown below, draw a mechanism that explains how the product is 
generated from the starting material. In your answer, make sure that you: 

 

 Draw each step of the mechanism separately; 
 Use “electron pushing” to show where the electrons in each step go; 
 Use only the molecules that you are given; do not invoke reactants or solvents that 

aren’t in the problem. 
 

I have drawn the first set of electron-pushing arrows for you. 
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