Final Exam Last Name /q (S ule~

Chemistry 345
Professor Gellman

12 May 2015 First Name /ée/b”\ |

General Instructions:
(i) Use scratch paper at back of exam to work out answers; final answers must

be recorded at the proper place on the exam itself for credit. Models are
allowed.
(if) Print your name on each page.
(iii) Please keep your paper covered and your eyes on your own work.
Misconduct will lead to failure in the course.

1. (40 points) Show the major product or products expected from each reaction.
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[Hint: The starting material has strong IR signals at ~1690 cm-?
and ~1740 cm!, but the product has only a ~1690 cm! signal
(no other strong signals between 1650 and 1800 cm™1).]
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2. (14 points) For each set of four species below, indicate the expected order of pKa values, 1€ dontk
from LOWEST (left) to HIGHEST (right).
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3. (26 points) Show the reagents required to convert the starting molecule to the
indicated product. If necessary, be sure to differentiate clearly between distinct
steps, by using "1)," "2)," etc. oﬁv; the arrow. | / ) A
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4. (33 points) Provide a mechanism (curved arrows) for each reaction shown below. Draw
all important resonance ictures for intermediates.
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4. (cont.)
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about stereochemistry.)
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4. (cont.)
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5. (cont.) OH
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o TH NMR spectrum includes:
A = AW 3 signals 6.8-7.2 ppm (2H, 2H, 1H)"
l: S~ 3 signals 5.0-6.0 ppm (1H each)
- ' 1 signal ~4 ppm (2H)
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L 1 signal ~1.0 ppm (3H)
: Note: "1H" means that the integration corresponds to 1 proton, etc.
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5. (36 points) For each reaction or set of related reactions shown below, draw the
structures of the indicated products in the boxes. Your structures must be consistent with
the spectroscopic data given for these compounds.
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In the boxes below, provide structures for molecules X, Y, Z, X' and Y' that are consistent
with the following spectroscopic data.

-- The 13C NMR spectrum of X has FOUR resonances, all with & > 100.

-- The 13C NMR spectrum of X' has FIVE resonances, four with 8 > 100 and one with & < 80.
-- The 13C NMR spectrum of Y has SIX resonances, all with & > 100.

-- The 13C NMR spectrum of Y' has SEVEN resonances, six with 5 > 100 and one with & < 80.

-- The 13C NMR spectrum of Z has SIX resonances, all with & > 100.
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6. (10 points) Shown below is an example of a [3,3]-sigmatropic rearrangement.
Ph
Ph Ph Ph

Draw the transition state for this reaction below, using dotted lines to indicate bonds that
are forming or breaking.
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7. (9 points)

For each molecular drawing below, with reference to the H indicated by the arrow, label other
H's as directed below.

Put a CIRCLE around any homotopic H's.
Put a TRIANGLE around any enantiotopic H's.
Put a SQUARE around any diastereotopic H's.
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8. (32 points)

(a) Propose an efficient synthetic route from the indicated starting material to the target. You
may use any other starting materials containing 3 or fewer carbons, and any reagents.
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8. (cont.)
(b) Propose an efficient synthetic route from the indicated starting material to the target. You
may use any other starting materials containing 3 or fewer carbons, and any reagents.
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