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Name _________________________________
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This exam consists of 15 questions on 4 pages. Please write your name at the top of each page. Read all of the questions carefully. If there is anything that is unclear, please ask. Answers should be placed in the spaces provided and written legibly. Be sure to answer all of the questions on the exam.

You are allowed to use a model kit. A periodic table is provided on the last page of the exam. 

The exam is worth 100 points. Each question is labeled with its exact point value. You have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the class period. No late exams will be accepted.

Cheating is not allowed. Anyone caught cheating will be sent to the Judiciary Board for review.

Good Luck!

For questions 1-8 circle the one best answer. (5 points each)
1. Which of the following molecules would react most rapidly with propanol (without any catalyst) to produce propyl benzoate? (Chapter 19-21)
A. Benzoic acid


B. Benzoyl chloride

C. Methyl benzoate
 
D. Benzaldehyde


2. Determine the IUPAC name of the following molecule. (Chapter 19-21)
A. 6-methyl-5-heptenoic acid

B. [image: image1.emf](E)-6-methyl-5-heptenoic acid



C. 2-methyl-6-heptenoic acid

D. (E)-2-methyl-6-heptenoic acid

3. Which of the following compounds has the highest boiling point? (Chapter 19-21)
A.
CH3CH2OH





B.  CH3CH2CH2OH

C.
CH3CH2CHO




D.  CH3CO2H

4. Which of the following transformations could not be accomplished using LiAlH4 as the reducing agent? (Chapter 19-21)
A. Amide  →  Amine

B. Acid halide  →  Alcohol

C.
Carboxylic acid  →  Alcohol

D.
Ester  →  Aldehyde

5.
Determine the IUPAC name of the following molecule. (Chapter 19-21)
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Propyl 3-methylbutanoate
B. Isobutyl propanoate
C. 3-Methyl propyl butanoate
D. 3-Methylbutyl propanoate
6.
Which of the following steps occurs first in the mechanism of Fischer esterification? (Chapter 19-21)
A. The nucleophile attacks the carbonyl carbon.


B. An oxonium ion is formed.

C. The carboxylic acid transfers a proton to solvent.
D. A tetrahedral carbonyl addition intermediate is formed
7. Which of the following compounds is the strongest acid? (Chapter 19-21)
A. p-Nitrobenzoic acid

B. p-Bromobenzoic aicd

C. m-Methoxybenzoic acid

D. Water

8. The purpose of the acid catalyst in the hydrolysis of an amide is: (Chapter 19-21)
A.
To enhance the nucleophilicity of the water molecule

B.
To enhance the electrophilicity of the amide carbonyl carbon

C.
To enhance the electrophilicity of the water molecule

D.
To shift the equilibrium of the reaction

9. (8 points) The following transformation represents which kind of reaction (circle all that apply)?

(Chapter 19-21)
[image: image3.wmf]O

O



Saponification

Oxidation


Fischer esterification

Alcoholysis

Hydrolysis


Nucleophilic acyl substitution



Transesterification
Aminolysis

Nucleophililc Addition
10. (4 points) Mark the following statements as True or False: (Chapter 19-21)
_____ Tertiary amides are strongly hydrogen bonded in the liquid phase

_____ An acid anhydride can be directly synthesized from an amide (i.e. synthesized in one step)
11. (12 points) (a) Draw the product of the following series of reactions. (Chapter 19-21)
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(b) Determine the IUPAC name for the molecule you drew as your answer for part (a).

(c) Explain why 2 equivalents of the amine are needed for the second reaction in part (a). 

12. (10 points) Draw the major product for the following reactions.  (Chapter 19-21)
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13.
(6 points) List two methods that will drive the equilibrium of the Fischer esterification toward ester formation. (Chapter 19-21)
14.
(10 points) Using ethanol as your only source of carbon compounds and using any other necessary inorganic reagents, propose a synthesis of ethyl acetate. (Chapter 19-21)
15. (10 points) The following alkene can by synthesized using the Wittig reaction. Show ONE possible route, including formation of the ylide. (Be sure to include all appropriate reagents and reaction conditions. You do not need to draw a mechanism). (Chapter 18)
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