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This exam consists of 16 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.

As always, cheating is not allowed.

Good Luck!

For questions 1-6 circle the one best answer. (4 points each)
1. What is the order of increasing acidity for the following compound? (least to most) (Chapter 19-21)
CH3CH2CO2H

ClCH2CH2CO2H
CH3CHClCO2H
CH3CCl2CO2H


I


II


III


IV
A.
IV, III, II, I

B.
I, II, III, IV
C.
I, III, II, IV

D.
III, IV, II, I

2.
In nucleophilic addition reactions,: (Chapter 19-21)
A.
protonation of the carbonyl is followed immediately by loss of the leaving group.
B.
the carbonyl acts as a nucleophile and attacks an electrophilic H, C, O, or N.
C.
addition to the carbonyl by a nucleophile is followed by loss of the leaving group.
D.
an acid catalyst is frequently used to make the carbonyl more reactive.
3.
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
4.
Which of the following reagents could not be used to oxidize an aldehyde? (Chapter 18)
A. Chromic acid
B. Chromium trioxide
C. Pyridinium chlorochromate
D. Sodium dichromate
5.
Which of the following compounds has the highest boiling point? (Chapter 18)
A.
Butane
B.
1-Propanol
C.
Acetone
D.  Propanal
6.
Which of the following compounds is most soluble in water? (Chapter 18)
A. Acetone

B. Cyclohexanone

C. 2-Butanone

D. Benzophenone

7. (9 points) Draw an example of each of the following: 
(a)
a hydrate (Chapter 18)
(b)
 an imine (Chapter 18)
(c)
a carboxylate ion (Chapter 19-21)
8. (4 points) Mark the following statements as True or False:

_____ 
CH3CN is more basic than ethyl amine. (Chapter 19-21)
_____ 
Ketones and aldehydes can act as both Lewis acids and Lewis bases. (Chapter 18)
_____ 
2-Pentanamine is a secondary amine. (Chapter 19-21)
_____
Ketones are more reactive than aldehydes due to electronic stabilization from the electron-donating alkyl groups bonded to the carbonyl. (Chapter 18)
9.
(9 points) Provide all necessary reagents for the following transitions. (Chapter 18)
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10.
(9 points) Provide three methods, including reagents, which can be used to synthesize a ketone.
(Chapter 18)
11.
(9 points) Provide three methods, including reagents, which can be used to synthesize an aldehyde.
(Chapter 18)
12.
(6 points) List two methods that will reverse Fischer Esterification (i.e. drive the equilibrium of the reaction toward formation of the acid). (Chapter 19-21)
13.
(4 points) Draw the structure of N-phenylbenzamide. (Chapter 19-21)
14.
(8 points) Provide the IUPAC name for the following molecules.
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(a)  



(Chapter 19-21)

(b) 



(Chapter 18)
(c)



(Chapter 19-21)
(d)
the product formed from the reaction of propanoic acid and thionyl chloride (Chapter 19-21)
15. (8 points) Fill in the boxes in the following scheme with the appropriate reagents or structures. (Chapter 18)
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16.
(10 points) Provide the necessary reagents to accomplish the following conversion. More than one step is required. (Chapter 18, 19-21)
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