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Name _________________________________
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This exam consists of 17 questions on 5 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 reactions is the least preferred method of synthesizing an amide? (Chapter 19-21)
A. Carboxylic acid + amine
B. Acid chloride + amine
C. Acid anhydride + amine
D. Ester + amine
2. The nitrogen atom of trimethylamine is ____ hybridized, which is reflected in the C-N-C bond angle of ____. (Chapter 19-21)
A. sp, 180°
B. sp2, 120°
C. sp2, 109°
D. sp3 109°
3. Rank the following compounds from lowest boiling point to highest boiling point. (Chapter 19-21)
I. CH3CO2H



II.  
CH3CH2CH2CH3


III. 
CH3CH2CH2NH2


IV.
CH3CH2CH2OH

A.
I < II < III < IV



B.  II < III < IV < I
C.
II < IV < III < I




D.  III < II < IV < III
4. Which statement best explains why amides do not typically undergo nucleophilic acyl substitution? (Chapter 19-21)
A. Amides are sterically hindered.
B. The carbonyl carbon in an amide is not electrophilic.
C.
The nitrogen in an amide is more likely to act as a nucleophile.
D.
The leaving group is a strong base.
5.
What is the major organic product formed when aniline reacts with acetyl chloride? (Chapter 19-21)
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A.                                 B.                                C.                                    D.  
6.
Many nucleophilic acyl substitution reactions require are run in an acid environment. The purpose of the acid is to: (Chapter 19-21)
A. make the nucleophile more nucleophilic.

B. make the electrophile more electrophilic.
C. solvate the reactants.
D. Shift the equilibrium of the reaction.
7. What is the order of increasing acidity for the following compound? (least to most) (Chapter 19-21)
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A.
IV, II, I, III

B.
I, II, IV, III

C.
III, I, II, IV

D.
III, IV, II, I

8. In nucleophilic acyl substitution,: (Chapter 19-21)
A.
protonation of the carbonyl is followed immediately by loss of the leaving group.
B.
loss of the leaving group is followed by rearrangement of the carbocation.
C.
addition to the carbonyl by a nucleophile is followed by loss of the leaving group.
D.
an SN2 reaction occurs.
9. (8 points) The following transformation represents which kind of reaction (circle all that apply)?

(Chapter 19-21)
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Saponification

Oxidation


Fischer esterification

Alcoholysis

Hydrolysis


Nucleophilic addition


Transesterification
Aminolysis

Nucleophililc acyl substitution
10. (4 points) Mark the following statements as True or False: (Chapter 19-21)
_____ Esters smell like goats.
_____ Saponification is a reversible reaction.
_____ Acetyl chloride is more reactive to nucleophilic acyl substitution than propanoyl chloride.
_____ Secondary amines can be chiral.
11. (2 points) Draw the structure of a carboxylate. (Chapter 19-21)
12. (8 points) Provide the IUPAC name for the following molecules. (Chapter 19-21)
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13. (4 points) Draw the structure of N-propyl-4-methyl-3-octanamine (Chapter 19-21)
14. (8 points) Circle the stronger base in each pair. (Chapter 19-21)
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(a) 
(b)

(c)
        NH3


(CH3CH2)NH

(d)
        CH3CH2NH2

CH3C(O)NH2
15.
(8 points) List four functional group transitions that can occur using lithium aluminum hydride as a reducing agent, followed by aqueous acid workup. (Chapter 18, 19-21)
16. (8 points) Draw the major product for the following reactions. Write N.R. if no reaction occurs.
(Chapter 19-21)
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17.
(10 points) Provide the necessary reagents to accomplish the following conversions. Each conversion may require more than one step. (Chapter 10-11, 18, 19-21)
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