CHM 2120
Midterm #2
November 10, 2010

First Name: TLast Name:

Student Number:

Seat number:

Approximate total number of marks:

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 is permitted but they cannot be shared.

The use of faculty-approved calculators and rulers are permitted but cannot be shared.
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1. The following reaction would not work as shown. Draw the product that
would actually be obtained. (2 points)
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3. Give the major product after each reaction. (¥ points)
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a. Circle the most stable cation of the pair. (1 point)
b. Clearly justify your answer and include the key structures that
support your answer. (4 points)
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¢. What is the type of intermediate shown in this question?gﬁjoint)
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d. Name the final product that is produced when the circled cation reacts
with a base.éfl points)
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5. Propose a synthesis of the following compound from benzene. (10 points)
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6. Draw the mechanism for the following reaction. It is not necessary to draw
any resonance structures of the intermediate. (8 points)
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7. Consider the following reaction coordinate diagram, in which A is the
starting material. (4 points)

a. What is the most stable final product? T
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b. Which final product forms the fastest?

o, ,f’m“
c. Which structure does [B] most closely resemble? C

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

the = ? ecies To walick =\

g&*&a A courdavnate



8. How would you distinguish between the following isomers by proton NMR? (2
points) (O;« CH, ~ A A Y5 CHy
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9. How many 'H NMR signals would be observed in the following compound? (2
points)

10. (4 points)
a. Identify the key functional groups in the following IR spectrum.
b. Circle the compound that corresponds to the following IR spectrum.
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11. What 1s the structure of the unknown compound whose molecular formula is
C,H,,O? The 'H NMR spectrum of this compound 1s below. (9 points)

The IR shows the following peaks: 3400 cm'! (strong, broad), 3290 cm (medium,

sharp), ~2940 cm ' (multiple peaks, medium, sharp), and 2219 cm™ (medium, sharp).
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BONUS! (3 points)
Provide a mechanism for the following transformation:

MeO

(Actual reagent: SEtLBr*, SbClsBr)
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IR: Key Absorptions (cm1):

C-H Alkyl
C-H sp?
Alcohol
Carboxylic acid
Amine
Carbonyl
Nitrile

Alkynyl
Alkynyl

C-H 2850-2960 m-s, sharp
C-H just>3000 m-s, sharp
RO-H 3200-3650 s, broad
RC(=0)O-H 2500-3300 s, broad
RzN-H 3300-3500 s, broad
R2C=01650-1780 s, sharp

RC=N 2220-2260 v, sharp
C=C-H ~3300 m-s, sharp
C=C 2100-2260 v, sharp

1H NMR - Key APPROXIMATE chemical shifts (ppm):
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