Chemistry 3371: Organic Chemistry

Instructor: Hubert Yin/TA: Adam Csakai

Tuesday: Mar. 8 @ 7:00 - 9:00 PM /2" Exam

Name: Ke‘ﬁ (please print, 1 pt)
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1. Give the single major product of each of the following reactions, carefully showing
stereochemistry if appropriate. If a racemate is formed, show only one enantiomer, and
label it “rac” (3 pts each)
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2. (8 pts) Adam plans to carry out an allylic bromination as shown below? Do you think
that he will get the desired product? If not, what will be major actual product? Also,
please suggest a different method to avoid this?
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3. (8 pts) Outline a synthesis of butylbenzene from benzene and any other reagents.
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4. (10 pts) Arrange the three following compounds in according to their relative rate of
reaction with potassium methoxide in methanol. Justify the order.
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5. (15 pts) Around 1900, Moses Gomberg, a pioneer in free- radical chemistry, prepared
the triphenylmethyl radical, Ph3;C[] sometimes called the trityl radical.

(a) Explain why the trityl radical is an unusually stable radical.
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(b) The trityl radical is known to exist in equilibrium with a dimer that, for many years,
was assumed to be hexaphenylethane, PhaC-CPhs. In 1968, the structure of this dimer
was investigated and found not to be hexaphenylethane, but rather the following
compound. Using the fishhook notation, show how this compound is found from two
trityl radicals, and explain why this compound is formed instead of hexaphenylethane.
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6. (16 pts) Provide the missing reactants or products.
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7. (10 pts) Give a curved-arrow mechanism for the reaction below. Be sure to identify
the electrophilic species in the reaction and to show how it is formed.
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9. (10 pts) Please indicate the starting material required to produce the product.
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10. (10 pts) Identify the compound C;-Hw@that has an IR absorption a 1703 cm)' and

the proton NMR spectrum shown below. Y,
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Wavenumber range, cm™'

Regions of the Infrared Spectrum

—~C—H 9-11
(0]
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—(—N—H 7.5-9.5

0.5-15

2.5-35

Type of absorptions

Name of region

3400-2800
2250-2100
1850-1600

1600-1000

1000-600

O—H,N—H, C—H stretching

C=N, C=C stretching

C=0, C==N, C==C stretching

C—C,C—0,C—N stretching;
various bending absorptions |

C—H bending

Functional group

Fingerprint

C—H bending




