Chemistry 247 Hanson SAMPLE EXAM 3 (Oct. 25, 2010)

(18) 1. For each of the molecules below, cirelis ®fNM R-equivalent hydrogen atoms and indicate the number
of different signals you expect in tfid and**C NMR spectra.
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(12) 2. Draw the picture of the peak you expedide in &H NMR spectrum for each of the protons at the
indicated positions.
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(20) 3. Explain briefly using just one or two serdes...

...the origin of the “chemical shift” -- Why prate in a molecule do not all absorb at the samei&ecy.
...why C-H single bonds absorb in the infrared atuch higher energy than C-C single bonds.
...what the “finger print” region is, and why & ¢alled that.
...the terms “base peak” and “molecular ion”
...how it is possible to have two hydrogen atomadjacent carbon atoms that appear as

singlets in the NMR spectrum.
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(12) 4. Predict th&H NMR spectrum of the compound shown here. O\)J\
Show appropriate chemical shifts,gné¢ions, and splitting patterns. Y H

(6) 5. Find three clues about a structur

that can be deduced from the If )
spectrum shown on the right,

with formula GHgO. [HINT:

What is NOT present can be as,

important as what IS present.] £_|
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(6) 6. Find three clues about a structure that@adeduced from the mass spectrum shown beloWTHIVhat is
NOT present can be as important as what IS présent.
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(6) 7. The spectrum below is of a compound regéatind in France as part of a drug bust. Giverithd&IMR
spectrum below, identifyust three aspects of this illegal substance. In this case, tell pecifically what
you think IS present in the molecule, not whatas present.
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ref: http:/fwww.justice.govideal/programs/forensicsci/microgram/
journal v3 num3d/journal_v3 num34 pgi.html

(25) 8. Determine the structure of the compourtth wiolecular formula gH:,03 (MW 132) having the spectral
data shown on the next page. Be sure to make aarigament for the structure you have decided upan
involves ALL four spectra. (You can do this justdaynotating the spectra.)
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NOTE: For our purposes here, you may consider the
two relatively messy signals &4.2 and 3.6 to be
triplets. One of those signals also overlaps with

something else &t 3.5.

(For 5 bonus points, after you get your structure,
explain using a Newman projection why the signal at
0 4.2 would NOT be a simple triplet.)
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