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Read each question caref ully before answering. Be certain you understand everything the question is requesting. Do the easy
questions f irst. If questions appear confusing or exceedingly complex, then you may need to rethink the question. Keep in
mind the intended examination topics.

In organic chemistry, hand-drawn pictures convey specif ic inf ormation. Be sure the drawing you have made conveys the
essential information required to answer the question. Make certain that three-dimensional pictures display the correct atom
arrangements. Don't f orget to include f ormal charges when appropriate.

You may use models to assist in determining answers. You may use scrap paper to work out problems bef ore entering your
f inal answer on the exam sheets. In addition, feel f ree to use the back side of the exam sheets f or scrap. If necessary, you
may enter exam answers on the back side of the exam sheets, however you must clearly indicate which problems are located on
the back of the exam pages.

.

Graduate students:
Complete 15 of 18 boxes in question 1 (3pts. each)
Complete questions 2, 3 and 4. (10 pts. each)
Complete three of f our synthesis problems in
question 5. (15pts. each)
Total points: 120

Undergraduate students:
Complete 12 of 18 boxes in question 1 (3 pts. each)
Complete two questions out of 2, 3 and 4. ( 12 pts. each)
Complete two of f our synthesis problems in question 5. (20
p ts. each)
T otal points: 100

Bonus points: Up to 10 bonus points will be awarded f or additional correct answers.

 



1. Provide the necessary infomation (product, reagent or starting material) to complete the following reactions.
Graduate students must do 15 of 18 boxes. Undergraduates need to complete 12 of 18 boxes. ( 3pts. each)
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M. E. Jung et al. JACS 1976, 98, 7882.
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Can. J. Chem.
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CO2CH3 CO2CH3HO E. J. Corey et al. JACS 1972, 94, 2549.
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Kataoka et al. Tet. Lett. 1987, 43, 4107.
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NaBH4, CeCl3 C. K. Sha et al. Org. Lett. 2001, 3, 2177.
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O O

O

HO

H

H

H3C

O O

O

O

H

H

H3C

J. K. Whitesell et al. JACS 1981, 103, 3468
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S. Tanis et al. J OC 1988, 53, 4929.
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D. F. Taber et al. JOC 1978, 43, 4925.
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S. D. Edmondson et al. J .
M ed . Chem. 2006, 49, 3614.
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r.t.Ph J. S. Meek et al. JACS
1952, 74, 2669.
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J. N. Johnston et al. Org. Let t.
2007, 9, 5027.

H3CO

Cl

CH3

n)

m)

j) O OH
H. C. Brown et al. JACS 1972, 94, 7159.
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2. Show the product and rationalize the outcome of the following reaction by drawing the transition state.

3. a) Draw a reasonable mechanism f or the reaction shown below.
b) Label the type of reaction occuring in each step of the catalytic cycle.
c) Select one of the transition metal complex intermediates and determine the number of valence electrons and the oxidation state of the metal.
You may abbreviate where appropriate.

Me3Si O

H
CH3

+ BrMg O

O
?

OHC O

OCH3

NC

Pd(OAc)2 (15 mol%), dppp (15 mol%)

Ag2CO3, PhCH3, 107oC

OHC

O

OCH3

NC

Br

B. M. Trost et al. JACS 2005, 127, 14785.

Graduate students must answer questions 2, 3 and 4 (10 pts. each). Undergraduates only need to answer two of these three questions (12pts. each).

total points
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b)

5. Provide a series of synthetic reactions to transf orm the starting material to the product shown.
Graduate students need to answer three of thef our syntheses questions (15 pts. each) and undergraduates need to answer two
of thef our questions (20pts. each).
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4. A unique protocol f or the synthesis of the steroid skeleton shown below was recently described by A. de Meijere and co-workers
(Org. Lett. 2007, 9, 517). The sequence involved generating the steroids with diverse substituents in the R1 and R2 positions. The
new method f or steroid synthesis by the authors used a sequential Stille cross coupling reaction f ollowed by a Diels-Alder reaction
to create the skeleton.
a) Based on your understanding of these reactions, sketch the starting materials f or this sequence and show the reactions including
reagents.
b) How would dif f erent groups at R1 and R2 be introduced?
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c) OH (enantioselective) OAc

OAc
CO2H
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