Summer 2019

Chemistry 234-101
Exam 3 - Version B

Dr.J. Osbourn

Instructions: Answer the first 18 questions of this exam using the bubble sheet attached to the end of
this exam booklet. You may detach this sheet if you wish. Answer the remaining questions directly on

this exam. Show all work and provide complete explanations.
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Multiple-Choice
Choose the best answer for each of the following questions. Record each answer on the attached
bubble sheet. Ensure you completely bubble in your answers. (2 points each)

1. Which one of the following requires the use of a protecting group to carry out the desired
transformation?

OH O H20|’O4 OH O
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H OH
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2. H* Ph
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C.
\O H 2. H2O HO/\)]\H

d. All of these require a protecting group

e. None of these require a protecting group

2. Which statement regarding the Fischer esterification is false?

The reaction can be catalyzed by adding acid.

The reaction can be driven to completion by removing water as it is formed.

The reaction can be driven to completion by adding a large excess of both reagents.
The reaction is an equilibrium process

None of the above statements are false.
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3. Which one of the indicated carbonyls is the least reactive toward a nucleophile?

4. Which compound below will be the least water soluble?
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a. b. C.



5. Which one of the following has/have cyclohexanone as a hydrolysis (H*, H20) product?
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6. Rank the following from lowest boiling point to highest boiling point.
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7. What ylide will produce 2-methyl-2-butene upon reaction with 2-propanone?
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Reagent Matching
Use the reagent bank to select the best reagent for each transformation in the synthetic scheme shown

below. You may only use each reagent once. Bubble these answers in on your bubble sheet for credit.
(2 points each)
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Structure Matching
Match each structure shown below with the appropriate term from the term bank. Bubble these

answers in on your bubble sheet for credit. (2 points each)

14. o) Term Bank

a. od-lactone
b. carboxylate
c. acetal
15. d. y-lactam
e hemiacetal
ab. alkoxide
ac. imine
16. % ad. butyric acid
N ae. ylide
0o bc. carboxide
bd. valeric acid
o) be. y-lactone
i/f cd. enamine
O ce. d-lactam
de. caproic acid

17.

18. NH,

{



Completion Section

Answer the remaining questions directly on the exam itself. Please write neatly and darkly as your
answers will be scanned for grading.

19. Provide IUPAC systematic names for each compound shown below. (3 points each)

a. CN
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O
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20. Draw all of the products that will result if the following compound is subjected to hydrolysis
conditions. (3 points)
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21. Predict the major product(s) for each of the following reactions. You do not need to include

22.

stereochemistry. (2 points each)

a. |
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H,O
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O 0
P
c.
0] TsOH
H)J\/\ HO/\/OH
d.
CN 1. MeMgBr H*
2. H*, H,0 HyC-NH,
e.

)\)(J)\ SOC|2 H2N —
OH (2 equiv)

Show the steps necessary to prepare the following product from the given starting material and
any other organic or inorganic reagents. (6 points)
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H CHg




23.The mechanism for enamine hydrolysis is shown below. Provide the missing intermediates and
draw in curved arrows to show electron flow. (8 points)

® Proton
SN H H.O Transfer
O H 20

24. Draw the product and complete electron pushing mechanism for the following reaction. (6 points)

o] HO™ ™

\)J\Q Pyridine

25. Design a synthesis of the following product using the provided starting materials and any other
organic or inorganic reagents. (5 points)

P P W



26. Provide two different sets of conditions (reagents) that can be used to prepare the following ester
from the carboxylic acid. (4 points)

\

e
>, N

27.Below are the structures of valine (N-protected with a Boc group) and serine (O-protected as a
methyl ester). Show the dipeptide fragment that results from a DCC coupling reaction. (3 points)

o) O
H>N
BocHN/\ikOH . 2 j)k o~  bcc
HO
N-Protected O-Protected
valine serine

28.For each reaction below, circle the equilibrium arrows that best represent the directionality of the
reaction. (1 point each)
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