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Note: Your exam should consist of 6 pages including the cover page and grade tabulation sheet. Skim the
entire exam, and solve the easiest problems first. Exams not returned when time is called will not be

graded.
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1. (16 pts) For each molecule below, report the total number of = electrons in the molecule below, and classify
the molecule as aromatic, antiaromatic, or nonaromatic. You can assume the molecules are planar. Briefly
explain your choice.

draw and analyze an important
resonance contributor of (c)

(a) C? (b) O © OC 0

2. (12 pts) Is 2-aminonaphthalene more likely to react with - 10 ! NH
Bro/FeBr; at C6 or C7? Explain your answer using a 8 2 Bro/FeBrs _ ..
combination of words and important resonance structures. It is
not necessary to draw all possible resonance structures. 7 2 5 3
4

3. (8 pts) Predict what the "H NMR spectrum will look like for the molecule shown below:
(i) Label the magnetically different H's as a, b, ...
(ii) Indicate the splitting pattern (singlet, doublet, etc) expected for each signal

OH



4. (12 pts) Provide a complete mechanism for the following reaction.

OH

_— + Hzo

5. (12 pts) Predict the major product for each of the following aromatic reactions.

a.
HNO,
—_—
H,S0,
Br
b. 1. CH3Cl/AICI,
2. KMnO4/NaOH/A
3. H;0"
c. Cly/FeCly
—_—
X
O

N

6. (10 pts) Compare the boxed molecule in question 5¢ to phenol (C¢HsOH). Under identical
experimental conditions (Cl,/FeCl;), would the boxed molecule be expected to react faster, slower, or
at an identical rate compared to phenol? Clearly explain using structures where appropriate.




7. (12 pts) (a.) Provide two specific reasons for why the synthesis shown below will fail to produce the desired
target. (b.) Design a successful synthesis of the target molecule starting from benzene.

1. HNO4/H,S0,
—>
2. ACl,
CH3CH,CH,CH,CI

NO,

8. (18 pts) Shown below are 'H NMR, "°C NMR, for an unknown compound SHINA that has the molecular
formula C4H40. Propose a structure for SHINA using the data provided. Draw your proposed structure in
the box below.

For full credit, you must do the following:

a. Calculate the IHD.

b. Assign all signals in the 'H NMR spectrum (a, b, etc) to labeled protons in the structure.
c. Show that the splitting pattern of two of the signals is consistent with your structure.

d. Assign all signals in the ¥C NMR spectrum (a, b, etc) to labeled carbons in the structure.

SHINA



SHINA

t t{1 d s
1 W
1111 31
I T T I T I T I T I T I L I T T
9 7 & 3 4 3 2
HEP-43-533 PR
2 signals
| ! | ! | ! I ' I ! I ! I ' | I
200 180 180 140 120 100 80 50 40 20
COS-0Z-451 Frm




CHEMISTRY 302
EXAM 1

11:15 AM / SECTION 4
24 Feb 2012

Name:

Page Points Score

2 36

3 34

4 30

Total 100

- -z -
-t C2H TH
g=H

(]
L
-C-®H =

220 200 180 160 140 120 100 80 60 40 2 0O
B (ppmi

=0
L
i
-

=CEC= =0LHy

- i L %
- =




