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CLEARLY write answers in spaces provided. There are _2_ blank pages at the end of the exam for rough work.
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1. (10 points) Write the IUPAC names for the following:
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3. (12 points) Complete each of the following reactions by adding the missing part: either the
starting compound, the necessary reagents and conditions, or the expected major product..
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4. (20 points) Identify the unknown compound based on the following information.
For each piece of information, indicate what you conclude about the structure.
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Draw the structure of the original C¢ Hy3 Br O in the box on the bottom right.
Using the 'H NMR data below:_label your structures’ protons with a,b,c, etc.
a-1.1 ppm, 3H, triplet -
b - 1.7 ppm, 3H, singlet Q*
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5. (10 points) Write a synthetic sequence of reactions that could be used to prepare the following
compounds, starting from benzene and any organic or inorganic reagents.
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6. (8 points)The synthesis of a six membered cyclic ketone onto an existing aromatic ring is a standard
synthetic sequence. Specify the reagents necessary for each step:
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7. (4 points) Which will occur at higher wavenumber, the C-N stretch of an amine or the C-N stretch of an
amide?
Show the structure for each and any resonance structures, if applicable. Use a minimum number of words.
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8. (4) Calculate the molecular formula given the following data. Calculate unsaturation values as well. Show
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9. (6 points) Indicate the number of signals expected in the C-13 NMR spectrum of each of the followingl;
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10. ( 8 points) For the following compounds state whether they are aromatic (A), nonaromatic, (N) or
antiaromatic, (AA). Also clearly show the unpaired electrons on the atoms.
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11. (10 points) Clearly draw products and the stepwise mechanism for the following reaction: E
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BONUS QUESTION

(8 points) From the following molecular formula and NMR spectrum, draw the structure of the

molecule and pay particular attention to an

must be correct in all ways for credit. C;H,
'H NMR

4 8=6.95(dq, ) = 16, 1H),
b 8=5.81(dq, ) =16, 1H),
« 8=4.13(q,J=7, 2H),
18=1.88(dd,J=6.8, 3H),
e 0=124(t,)=7,3H),

y stereochemistry. The answer will not be given any part marks, it
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