CHEMISTRY 302
EXAM 1
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20 Feb 2009
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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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(8 pts) Would you expect cycloheptatrienyl anion to be aromatic on the basis of the electron distribution in its
n molecular orbitals? First, draw the structure of the cycloheptatrienyl anion. Then, briefly explain using a
combination of polygon/circle diagram and words.

deprotonate CrHr
cycloheptatrienyl
anion
cycloheptatriene
(12 pts) Starting from toluene and whatever reagents you might need, show how you NO;

would synthesize the molecule to the right. You do not need to show the mechanisms of

the transformations.
COOH

(12 pts) Provide a complete mechanism for the following reaction. If an intermediate or product is resonance
stabilized, it is necessary to show only ONE structure; you do not need to show all possible resonance

structures.
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4. (18 pts) Predict the major product for each of the following reactions.

H
o N

a.

\/\/CI

—_—
AlCl,
CHs

b Clp

FeCl,

ClyC

c. ér HNO3 HNO3 HNO;

> _— —_—

H,S0, H,SO, H,S0,

a cousin of ferrocene: a Cr
sandwiched between two
benzenes

5. (10 pts) Is the NH;" group an o,p-director or a m-director? Draw one resonance structure for the
carbocation intermediate in the box below that is crucial to justifying your answer. Briefly explain the
significance of that structure.

©NH,

6. (10 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, ...
(i) Give the expected relative areas expected fora: b : ...
(iii) Indicate which signal is most deshielded.
(iv) Indicate the splitting pattern (singlet, doublet, etc) expected for each signal.

YO\/\Br



7. (10 pts) Predict which compound is most acidic (consider the protons in H RS H -
bold). Briefly explain your choice using a combination of drawings and y A NH
words. g

1 2

8. (20 pts) Shown below are 'H NMR, °C NMR, and mass spectra for an unknown compound BLAZE that has
the molecular formula C4H,O,. Propose a structure for BLAZE 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. Think
reasonable.

e. Write “base peak” and “molecular ion” next to the corresponding signal(s) in the MS.

BLAZE



Relative Intensity
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C10H1202
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