CHEM 3311 (Richardson) Final Exam — December 18, 2012

Your Name

Student ID No.

Recitation Day/Time

Recitation TA (circle one) Thomas Carey, Adam Csakai,
Jake Greenberg, Maria Kolber,
Tim Rochelle, Mike Springer

Question | Score | Out of
1 40
2 40
3 15
4 10
5 20
6 15
7 12
8 18
9 30
10 (10 ec)
Total 200

This is a closed-book exam. The use of notes, calculators, or cell phones will not be allowed
during the exam. You may use models sets brought in a clear ziplock bag. Use the backs of the
pages for scratch work. Please put all your final answers on the test in pen, not pencil. 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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HI | -10 | CH;COOH | 4.7 Phenol 10 H, 35

HBr | -8 HN; 4.7 RSH 10-12 NH;3 36

HCl | -6 H,S 7.0 H,O 15.7 | H,C=CH, | 45

H;0" | -1.7 NH4 9.3 | Alcohol (ROH) | 16-18 CH,4 60

HF | 32 HCN 9.4 HC=CH 26
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1) Find a way to synthesize the desired product from the given starting material. If more than
one step is necessary, show the product of each step. Do not show mechanisms. (10 pts each)
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2) Predict the products of the following reactions. Show stereochemistry for parts d and e.
(4 pts each)
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3) Williamson Ether Synthesis:
a. Write an arrow-pushing mechanism for the reaction shown below. (4 pts)

(0]
HO><\/\/| NaH

b. Predict the product of the following reaction, and show a mechanism for its formation. (6

pts)
|><\/\/OH NaH

c. How would you synthesize the following ether from any alcohol and any alkyl halide? (5

pts)
Sl
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4) Write an arrow-pushing mechanism for the reaction shown below. (10 pts)

Q_< H2304 E>:

OH

5) Write the names of the following functional groups. (2 pts each)
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6) Draw the following molecules in both chair conformations, and circle the most stable. (5 pts
each)
HO

HO"

W

7) For each of the following acid-base reactions, say whether the reactants or products are
favored, and identify the HOMO and LUMO if each reaction were to take place. (3 pts each)

a.  Hl+MeS I + MeSH
b.  CHsCOO +CH, === CH3COOH + CHy"
C.  HSH+CN === HS +HCN

d NH)Oi— e N
. an + — o+
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8) Parts a — d: Describe each of the following pairs of molecules as identical, enantiomers,
diastereomers, or constitutional isomers. (2 pts per pair)

Et Et
a. -
NP
OH OH
g @3 (D
Br Br
Cl of
C. )\/
Cl Cl
d.

Parts e — g: Describe each of the following groups as homotopic, enantiotopic,
diastereotopic, or constitutionally nonequivalent. (2 pts each)

Parts h-j: Describe each molecule as R or S at the stereocenter labeled with a *. (2 pts each)
HO
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9) Predict the products of the following reactions, showing stereochemistry if necessary. If more
than one stereoisomer is produced, show all compounds. (3 pts each)
I

a __KBr
: DMSO
b Br tBuOK
: tBuOH

Cl
C. CH;0H

1) Hg(OAC),, MeOH, THF
2) NaBH,, OH"

1) BHa - THF
2) NaOH, H,0, H,0,

HBr, tBu-O-O-tBu

3 Q R

N
oo
o)

:

CH2|2, ZnCu
THF

Brz, CH3OH

:
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10) Extra credit! Write the mechanism for the following reaction. (10 pts extra credit)

ﬁm%



