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1. Draw the structure of the following compounds (don't forget stereochemistry). (30 points)

a. (S)-1-methyl-1,3-diphenylpropan-2-one q/o \‘
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2. Provide IUPAC names for the following compounds (don’t forget stereochemistry where appropriate). (30 points)
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3. Which carbonyl group is more reactive toward nucleophilic attack, aldehydes or ketones? Explain why. (10 points)
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4. Show the complete mechanism for the following reaction. Label each step as slow or fast. (15 points)
EtO, OEt
p-TsOH
+ 2 A Ny —> (+ Hy0)
(catalyst)

5. Explain why the top equilibrium favors the reactants and the bottom one favors the product. (In fact the product
from the bottom equilibrium is a solid and can be purchased from Aldrich). (10 points)
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6. Which carboxylic acid shown below is more acidic? Clearly explain why. (10 points)
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7. Show how to convert 1,3-dithiane to the product shown. Also, provide an [UPAC name for the product.
' (15 points)
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8. Show the product (or products) produced or the reagents needed for the following synthetic transformations.
(20 points)
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1. Provide IUPAC names for the following compounds ; ) L -~ (30 points)
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2. Draw the structure of the following compounds (don'’t forget stereochemistry). (30 points)

¥
: 2,4-dinitropheny! acetat = ©
a initrophenyl| acetate /Ej \l(
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b. (R)-N,1 -dimethyl-2-cycl/op<tenecarboxamide

C. sodium (3S,5Z,10R)-3-fluoro-4,7-dioxo-10-sulfanylundec-5-en-8-ynoate
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3.

On the Internet, go to the KEGG website (http://www.genome.jp/kegg/) and find examples of the following

reactions. Show the reaction and cite the reaction number (e.g.,R00619) and the give the enzyme name and
number (e.g., thiamine diphosphokinase, 2.7.6.2). (20 points)

a. conversion of an ester to a carboxylic acid
b. hydrolysis of an amide

C. oxidation of ethanol to give acetaldehyde
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4. Show the complete mechanism of the Fischer esterification of benzoic acid with ethanol (using a catalytic amount
of H,SO,). For each step of the reaction, indicate whether the step is a proton transfer, nucleophilic attack, or
loss of a leaving group. Also, show which steps are fast and which ones are slow. (40 points)
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5.

Many polymers contain repeating carboxylic acid derivatives. For the following four examples, show what the
starting materials (monomers) are in each case and describe the most common uses for of each type of polymer.

a. Nylon-6,6
b. Polyeth%Iene terephthalate (PET)
c. Kevlar'
d. Lexan
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1. Provide IUPAC names for the following compounds (don’t forget stereochemistry where appropriate). (25 points)
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2. Draw the structure of the following compounds (don't forget stereochemistry). (30 points)
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3. Explain the following results regarding the formation of the enolates, i.e., why are different enolates produced?
Consider kinetics vs. thermodynamics. (10 points)
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4. Show the complete mechanism for the reaction shown below and provide an I[UPAC name for the product, whose
common name is chalcone. Explain why only a catalytic amount of KOH is needed for the reaction.
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5. Suggest starting compounds that could be used in a synthesis of the natural product /iquiritigen, found in licorice,

shown below. (Hint: Nature uses an aldol and a conjugate addition reaction to do this)

r

H

liquiritigenin O
(a flavone) \
K \\‘

6. Place the following compounds (A-D) in order of acidity (1 for most acidic, 4 for least acidic)
P‘Z"'\ ~ 23 ~ | 20 ~I1R (8 points)
/(IDI\ 0 0 0 ) 0
o N CH3O/U\/U\ )W CH3O/U\/U\OCH3
Order ___ - { 3 - 2
7. Show the product (or products) for the following reactions. (10 points)
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8.

Show the product (or products) produced or the reagents needed for the following synthetic transformations.(15 points)
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9. Suggest a synthetic scheme to convert the compound on the left to pseudoephedrine, the active |ngred|ent in the
decongestant SUDAFED. (10 points)
EXTRA CREDIT Provide IUPAC names for the starting material and the product. (10 EC points)
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Challenge synthesis question Show the Michael addition reaction of ethyl acetoacetate with ethyl crotonate,

10.
followed by aqueous hydrolysis and decarboxylation. Finally, provide the IUPAC name of the product.
C r 25 points
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9. Show the starting materials for the following products from the following reactions. (20 points)

? /k/\NHz )\/\N
i — P A

/
oM _amnanrd
0
O
\ Ph3P=CHCO,CHj
b. f\,‘(\*o R X" NocH;
e W Ty

fvu&j; oM

(-H20)
. oe m}-f:mf{ 0 ocofol
(show both starting materials for c.)
10.  Avermectin, shown below, is a naturally occurring antiparasitic and insecticidal compound used in veterinary

medicine for the treatment of fur mites (e.g., Omithonyssus bacoti, the Tropical rat mite).

Circle all acetals and /actones indicate if any of the acetals are h?m}'\-aceta/s? (10 points)




