
CHM 2120 – Assignment #2 – ANSWERS 
 
Additions: 

- Addition to the answer of 6f 
 

In this assignment: 
- Separation of organic compounds using acid/base techniques 
- Acids/Bases 
- SN2, SN1, E2, E1 

1. How would you separate the following mixtures of compounds? 
a. Octan-1-ol and octan-1-amine 

Dissolve both in EtOAc. Add a 10% HCl solution in H2O, which protonates the amine. Now 
the octan-1-ol is in the EtOAc, and the protonated (charged) amine is in the aqueous layer. 
Separate the organic and aqueous layers. Evaporate the organic layer to obtain pure octan-1-
ol. Deprotonate the amine to make it neutral by adding a 10% NaOH solution in H2O. 
Extract the aqueous layer with EtOAc. The neutral amine dissolves best in the organic layer. 
Separate the layers and evaporate the EtOAc to obtain pure octan-1-amine. 
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b. Cyclohexanecarboxylic acid from nitrobenzene 
Dissolve both in EtOAc. Add a 10% NaOH solution in H2O, which deprotonates the 
carboxylic acid. Now we have nitrobenzene in the organic layer, and the deprotonated 
(charged) cyclohexanecarboxylic acid (a carboxylate) in the aqueous layer. Separate the 
organic and aqueous layers. Evaporate the organic layer to obtain pure nitrobenzene. 
Protonate the carboxylate by adding a 10% HCl solution in H2O. Extract the aqueous layer 
with EtOAc. The neutral acid dissolves best in the organic layer. Separate the layers and 
evaporate the EtOAc to obtain pure cyclohexanecarboxylic acid. 
 

 
c.   

 
Same procedure as in part B. 
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2. Which of the following is the strongest, and which is the weakest base? 

a) CH3CH2O
- b) CH3CH2OH; c) CH3CH2S

- d) CH3CH2CO2
- e) CH3CH2NH2   

 Strongest base: a; Weakest base: b 

 

3. Which of the following is the strongest, and which is the weakest nucleophile? 

a) CH3CH2O
- b) CH3CH2OH; c) CH3CH2S

- d) CH3CH2CO2
- e) CH3CH2NH2   

Strongest nucleophile: c; Weakest Nucleophile: b  

4. Which of the following will react most rapidly with NaCN in ethanol to give a 

substitution product? Give the structure of the product.  
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5. Which of the following will react most rapidly with Na(+) (-)S-CH3 in acetone to give a 

substitution product?  Give reasons for your choice.  What is the structure of the 

product resulting from the fastest reaction?   

  
 

c) reacts fastest since I(-) is the better LG , then a) then b) [SN2 reactions are very slow if 

the LG is on a tertiary carbon as in b)].  
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6. Use arrow notation to show the mechanisms of the following reactions. Use your 

mechanism to predict the product of the reaction. Identify the nucleophile, its 
nucleophilic atom, the α carbon of the electrophile and the leaving group.  

Note: Spectator ions such as Na+ are commonly omitted from products. 

 

 



Assignment 2 - Answers 

 6 

 



Assignment 2 - Answers 

 7 

7. Circle the most reactive species in each of the following pairs of compounds based on SN2 
reactivity and explain your choices. 
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8. Predict the major product of elimination for the following compounds and give a 
mechanism for each transformation. 
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9. Show how each of the following transformations could be achieved. Give reagents and 
solvents. You may have to use more than one reaction to do some of these. 
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10. Give a mechanism and the product for each of the following transformations: 
 

 


