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April 24, 2013
6:30 - 8:30 PM

This exam has 7 problems on pages 2 through 8,

The use of a calculator and model kits are not permitted.

This exam is closed book and closed note. No aids other than writing implements
are permitted.

Answer the questions in the spaces provided on this exam.

If you wish to ask a question about procedures or about a problem on the exam,
raise your hand.
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1.

Predict the major product or products that you would expect to be formed in seven of the
following ten reactions (continued on the next page). If you feel that no reaction will ocour,
then answer no reaction. You may assume that each of the reactions is followed by a
workup so that a neutral product is obtained. Be sure to answer only seven problems. If you
answer more than seven, then only your first seven will be graded. (21 points/ 3 pts. each)
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a. Use the starting material below to explain why lithium diisopropylamide (LDA) is a
kinetic base. {b points)

0 O 0
+ + NH
b} Mel /\i/ j /Q

pKa = 20 A B pKa = 35

b. A student attempting to make product A with the reaction above instead obtained
product B. When examining his experimental procedure, it was found that he made the
intermediate enolate by adding the LDA base slowly to the starting ketone. What went
wrong with his reaction? In other words, why did he get product B? (5 points)



3. Fill in the reagents needed for accomplishing three of the five following transformations.

More than one step may be required. Be sure to answer only three problems (9 points/ 3
pts. each)
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4. a. Show the key intermediates (you can leave the sugars and phosphodiester bond out of
your drawings) involved in the following fransformation. (5 points)
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b. Use a “curved-arrow” mechanism for the hydrolysis reaction to explain why sunlight is
needed for this transformation. tn other words, why doesn’t the hydrolysis reaction occur
with cylosine itself? (5 points)

5. How would you accomplish the following synthetic transformation? Explain why your
synthesis would lead to the required trans stereochemistry. (10 points)
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6. Mechanisms:

a. Write a “curved-arrow” mechanism for the following transformation. (5 points)
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b. in your body, what is the driving force for the reaction lustrated in part a? (5 points)

c. Write a “curved-arrow” mechanism for the following reaction. Hint: NaOAc is not a good
base. (5 points)
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7. “Fun” with sugars:

a. For the scheme below, fill in the missing “OH’s” and reagents. (5 points)
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b. In your body, 6-mercaptopurine is incorporated into a nucleoside which then interferes
with DNA synthesis. Write a “curved-arrow” mechanism for formation of the nucleoside. (5

points)
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c. Sugars can be precipitated nicely as hydrazone derivatives. Write a “curved-arrow”
mechanism that illustrates how this happens? (5 points)
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d. in the following sugar derivative, the trifluorosulfonate group prefers to be in the axial
position because of the "anomeric effect”. Draw a molecular orbital picture that illustrates
the anomeric effect. (5 points)
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e. The trifluorosulfonate group is a strong electron-withdrawing group. Does this favor or
disfavor the axial stereochemistry at the anomeric carbon? Why? (5 points)



TABLE 114

Isotopic compesition of some common elements

Element M* M+ 1 M+2
hydrogen 'H  160.0%
carbon ¢ 989y 3¢ L1y
nitrogen HN O 99.6% N 04%
oxygen %0 9989 80 02%
sulfor | www 850 85 0.8y Mg 42
Periodic Table o e chlosine Ct o 75.5% N0 245
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Li- 1 Be B | -C N 0O I Ne
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37 38 39 40 4l 42 43 44 45 46 47 48 49 50 51 27 |5 54,
Rb | Sr Y Zr | Nb | Mo | Te [ Ru [Rh | Pd { Ag | Cd | In | Sn | Sb | Te I Xe
8547 § 8762 | 8891 | 9122 | 92, | 9594 | 9891 | 10107 | 10291 | 1064 | t07.87 | 41240 | 11482 | 11869 | 12175 | 12760 | 12650 | 13130
55 36 57 12 7 74 75 76 77 78 7 80 g1 82 83 | 84 85 86
Cs Ba | La e | Ta W | Re | Os | Ir Pe {Aw | Hg {TI {Pb | Bi | Po | At | Rn
13290 | 13734 | 13891 | 17849 | 1095 ¢ ote38S | 862 | 1902 | 1922 | 19509 {19697 | 20059 | 20437 | 20709 | 20898 | 209 | 219 | @
87 g4 g . | 104 105 106
I'r Ra | Ac | (RD | (Ha) _ .
(2 | 26003 | 2 | ey | o62) | 269
58 59 60 61 62 63 64 65 66 67 68 69 7 el
Lanthanides | Ce Pr Nd { Pm | Sm | Eu Gd Th Dy | Ho Er 'm | Yb Lu
140.52 140914 144.24 1 (145) §50.35 151.96 157.25 158.93 162.50 16493 | 16726 168.93 173.04 174.97
. n 9t | w2 93 -+ | 94 95 96 97 98 99 100 iot 102 103
Actinides | Th Pa U Np it Po | Am | Cm | Bk Ct Es Fm | Md | No lr
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Numbers in parentheses; available radioactive isotope of longest half-life.
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