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CHEM 322. Midterm 2: Make-Up Exam
Spring 2014
Watson, Hietbrink

Please write your answers clearly in the boxes provided. If your answer is illegible or
outside the box, it will not be graded. You may use the back of test pages for scratch
work.

You may use molecular models.

Use of calculators, cell phones, headphones, or any other electronic device during this
exam is prohibited.

No notes or books may be used during this exam. Tables of spectral data and a periodic
table are provided at the end of this exam.

You may raise your hand to ask a question if you are not sure what is being asked of
you.

There are 14 pages in this exam. Please check that your test has 14 pages before you
begin. The last 2 pages are blank and may be used as scratch paper.

Please circle your lecture:
Hietbrink 8:00 AM class
Hietbrink 11:15 AM class 1 125
Watson class
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1. (25 points) Predict how many signals you would see in the 13C spectrum of each of
these molecules. Put your answer in the box below the molecule.
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2. (20 points) The 1H NMR of this compound should have four signals. Predict the

splitting pattern (singlet, doublet, doublet of doublets, etc) you would see for each
signal.
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3. (20 points) Below are the IR spectra for four of these eight compounds. Put the letter
of the spectrum in the box below the appropriate compound.

a) Spectra A and B refer to two of these four compounds.
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b) Spectra C and D refer to two of these four compounds.
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4. (10 points) Below is the mass spectrum of 3-pentanone. In the boxes, explain the
large peak at 57 and the small peak at 87.
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5. (40 points) Here are the IR, *C NMR, and 'H NMR spectra for an unknown with the
formula CsH120. Answer the following questions.
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5 continued. (40 points) These questions all refer to the spectra on the previous 2

pages.

a)

How many degrees of unsaturation are in this compound?

)

Is there symmetry in this compound?

]

In the IR, what does the signal at about 1600 suggest?

. c=C |

In the 13C NMR, what does the chemical shift of the signal at about 152
suggest?

2 ij v 30 d C

In the TH NMR, what does the chemical shift of the signal at about 6.5 suggest?

In the 1H NMR, what does the integration of the signal at about 0.9 suggest?

AT l

In the 1H NMR, what does the splitting pattern of the signal at about 3.6
suggest?
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6. (30 points) Draw what you would expect to see in the 1H NMR of this compound.
Your drawing should clearly show the number of S|gnals their approxmate chemical

shift (within 1 PPM) and the expected splitting pattern.

w,[ﬁ:—— ] i \}S-PTS
JSP ]
o 4
CHg \ B |
. {‘"",}f}"
(.’:?-. M ) \' ‘i
W L X \g}. i
(! ) s
(;)\9 (a%) ;g
_
| | I [ B i I | | | | I
1 10 9 8 7 6 5 4. 1 ! 1 O
dpisxa Bpis oade X L S ot %2 |

7. (15 points) Draw the important resonance structures for this compound.
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8. (50 points) Predict the major organic product or products for the following reactions.
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9. (40 points) Please draw a reasonable arrow-pushing mechanism for the following
reaction.
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