CHEM 3331 (Richardson) Final Exam — December 15, 2016

Your Name
Student ID

Recitation
(check one)

This is a closed-book exam. The use of notes, calculators, or cell phones will not be allowed
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1:00 Monday w/ Thomas Carey
2:00 Monday w/ Thomas Carey
3:00 Monday w/ Matthew Farmer
9:00 Tuesday w/ Ryan McCaffrey
11:00 Tuesday w/ Ryan McCaffrey
1:00 Tuesday w/ Ryan McCaffrey
2:00 Tuesday w/ Patrick Nordeen
3:00 Tuesday w/ Matthew Farmer

Question | Score | Out of
1 25
2 25
3 60
4 20
5 40
6 30
7 10e.c.
Total 200

during the exam. You may use models sets brought in a clear ziplock bag. Use the backs of the
pages for scratch work. If your final answer is not clearly specified, you will lose points. For
mechanisms, show all intermediates including correct formal charges, but do not show transition

states.
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1) The structure of D-talose is shown below. (25 pts)

Draw the following structures:

a. Haworth projection
for B-D-talofuranose
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c. Haworth projection
for a-D-talopyranose
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b. Haworth projection
for a-L-talofuranose
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d. both chair forms for
a-D-talopyranose
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e. Circle all of the terms that describe D-talose. {aldosg, ketose, pentose,(hexose) heptose)

2) A chemist treated diamine A with methyl iodide and then with Ag>O and heat to form
hydrocarbon B, CgHs. Compound B reacted rapidly with Br, under mild conditions.
Treatment of compound C in the same way gave a hydrocarbon D, C¢Hg, which did not react
with Brz. Draw the two hydrocarbons B and D, and explain their very different behavior

toward Brz. (25 pts)
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3) Find a way to synthesize the desired product from the given starting material plus any other
reagents. If more than one step is necessary, show the product of each step. You do not need
to show mechanisms. (60 pts; 15 pts each)
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at most 14 carbon atoms)
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4) You have just realized that instead of adding a spoonful of sucrose (table sugar) to your daily
cup of coffee, you have accidentally been adding something from a jar labeled “Mystery D-
aldopentose™ that was lying around your lab. Whoops! In an attempt to figure out what
you’ve been ingesting, you oxidize it with nitric acid (converting both end groups to
carboxylic acids) and find it to be optically active. You also perform a Kiliani-Fischer
synthesis on Mystery D-aldopentose and get two different hexoses, one of which is optically
active after treatment with nitric acid, and one of which is not. Draw the structure of Mystery
D-aldopentose. (20 pts)
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5) Predict the major product of the following reactions. If no reaction occurs, then write NR. Do
not show stereochemistry. (40 pts; 4 pts each)
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6) Write out the mechanisms for these reactions. (30 pts; 15 pts each)
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7) Extra credit! Draw the product of benzene reacting with each of the following. (10 pts e.c.)
a. HNOs, HySOq4 @N%

b. Br, FeBr; ~cBr
o

c. SOs3, HySOq4 sosH
o

A
d. MeCl, AICI; @

e. AcCl, AICI; '/j/N:
o
.



