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NAME _______________________ 
 
 

ID #     _______________________ 
 
 
 
 
 
 
 
 
 

ORGANIC CHEMISTRY II (2302) 
 

12:20 – 1:10 pm, October 26, 2015 
 

Exam 2 
 
 
 
 
If you want to pick this exam up Wednesday 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 
Wednesday, and you will need to pick up your exam in private from 
Chemistry department staff in 115 Smith beginning Thursday, October 29th. Exams that 
are not picked up within two weeks will be disposed of. 
 
 
 
A periodic table and a chart of reaction conditions are 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. _________ / 20 
 
  2. _________ / 16  5. _________ / 16 
 
  3. _________ / 20  6. _________ / 16 
 
 
 Total Score:  _________ / 100 
 
 

1. (12 pts) Each of the reactions below is drawn with two possible reaction conditions. If only 
one of the two reaction conditions would generate the given molecule as the major product, 
circle those conditions. If both sets of conditions would accomplish the reaction, circle 
“BOTH”. If neither set of reaction conditions would succeed, circle “NEITHER”. Circle one 
answer only. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

BOTH 
would work 

 

NEITHER  
would work 

1.  
 
2. H3O

+ 

1.  
 
 

2. H3O
+ 

 

BOTH 
would work 

 

NEITHER  
would work 

1. CH3Li 
2. H3O
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2. (16 pts) Each of the reactions below is drawn with two possible products. If one of the two 
products predominates, circle that preferred product. If the two products are produced equally, 
circle “BOTH”. If neither product would result from the reaction, circle “NEITHER”. Circle 
one answer only. 
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3. (20 pts) For the reaction shown below, draw a mechanism that explains both steps of the two-
step reaction below, via the intermediate I’ve provided. 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. 
 

 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mechanism: 

Mechanism: 

+ 
 (DCC; 
 
Cy = )
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4. (20 pts) For each of the reactions below, fill in the empty box corresponding to product. Give 
only one answer in each box. For reactions that you expect to yield multiple products, draw 
one major product. For reactions that yield multiple enantiomers, draw only one enantiomer 
in the box, and include the note “+ enantiomer”. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

 

1. Mg, Et2O 

2. CO2 

HCl 

H2O 

 
 
 
 
 
 
 
 
 
 
 

 
(+ CH3OH) 

1. PPh3 
2. n-BuLi 

 

3. 

3. CH3OH, 
 H2SO4,  
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5. (16 pts) Propose a multistep synthesis of the product below, beginning with the starting 

materials given. In addition to those organic starting materials, you can use any reagents and 
reactions we’ve learned about in class. You might discover multiple answers to this problem; 
draw only your best (one) synthetic route. Feel free to draw an incomplete route—we will 
give you partial credit where we can. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

NAD+ 

multistep 
synthesis

and 

NADH 
(R = adenine 
dinucleotide) 
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6. (16 pts) In the three-step synthesis below, at least one of the steps would fail 
as drawn. In your failed step(s), using a protecting group in the synthesis 
would help.  

 Which steps do you think would succeed, and which would fail? 

 For each step you predict would fail, draw a synthetic detour (like the 
scheme illustrated on the right) that incorporates protection and 
deprotection steps that would allow the synthesis to succeed. 
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Exam 2 Chart of Reaction Conditions 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KMnO4 
-OH, 100 °C

Sn or Fe 
HCl/H2O

H2SO4 
HNO3 

Br2 
FeBr3 

Cl2 
AlCl3 

H2SO4 
SO3 

R-X (R = alkyl) 
AlCl3 or FeBr3 

Zn(Hg), 
HCl/H2O 

1. N2H4 

2. KOH, 
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O

Cl
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H3O
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