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CHM 2120A
Midterm #2

November 17, 2011

Professor: A. Flynn
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Approximate total number of marks: 66

Notes:

Fast Name:

The marks are given as a guide and are subject to minor changes.
You can write in pen or in pencil.
The use of molecular models 1s permitted but they cannot be shared.
The use of faculty-approved calculators and rulers is permitted but they cannot be shared.
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1. Decide whether each of the following represent an oxidation or a reduction
reaction. (2 points)
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2. Give the major product(s) for each of the following reactions:
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a. Circle the strongest acid of the pair. (1 point)
b. Clearly justify your answer and include the key structures that
supportyour answer. (5 points)
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5. Propose a mechanism for the formation of the major product of the following
reaction. Please include resonance structures. (8§ points)
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6. Propose a synthesis of the following compound starting from benzene.
Include an analysis (bonds broken, bonds formed/groups added,
regiochemistry, stereochemistry). It is not necessary to include mechanisms.
(14 points)




Consider the following reaction coordinate diagram, in which C is the starting
material. (4 points)

a. Which is the most stable final product?

b. Which final product forms the fastest?

c. Which structure does [B] most closely resemble?

d. In one sentence, explain your answer in part c.




8. Assign each of the signals in the IH NMR spectrum shown below to protons in
the structure shown. For the aromatic signals, briefly explain your answer using
structures as appropriate. (6 points)

9. Draw the major product of the following reaction. The 'H NMR spéétrum for the
major product is shown below. Part marks will be awarded for correctly assigning the
NMR signals to structure in the product. (4 points)
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10. What is the structure of the unknown compound whose molecular formula 1s

C,H,,0,? The 'H NMR spectrum of this compound is below. (12 points)

The IR shows the following peaks: 3400 cm™ (strong, broad), ~2940 cm™ (multiple

peaks, medium, sharp), and 1715 (strong, ?ﬁ”‘grp),
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BONUS! (3 points)

Provide a mechanism for the following transformation:

(Eventually, a substituted pyridine is formed)



10. What 1s the structure of the unknown compound whose molecular formula is
C,H,;NO? The 'H NMR spectrum of this compound is below. (12 points)
The IR shows the following peaks: 3400 ;égapg: (strong, broad), ~2940 cm’ (multiple
peaks, medium, sharp), and 1715 (strong, sharp)
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BONUS! (3 points)
Provide a mechanism for the following transformation:
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- (Eventually, a substituted pyridine is formed)




