1. Circle the most stable (lowest energy) ion from among each of the following pairs. (2
points)

(}} 2. (Br)vs CI
S
(E} b. FCH,O vs

2. Circle the strongest acid from among each of the following pairs. (2 points)
a.

/”Hg

OQ

\§b TN
/”\SH vs ~"SOH

3. Circle the strongest acid (1 point) and justify your choice, using structures to
support your answer (S points).
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4 Name the following compound (4 points)
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5. Identify the hybridization state for each of the atoms indicated with an arrow. (4
points)

6. Decide whether each of the following compounds is aromatic, anti-aromatic, or
non-aromatic and justify your choice (please support your answer with a drawing
if you are discussing the position of electrons or orbitals in space). (8 points)

a.




7. Provide a mechanism and the major organic product of each of the followi ing
reactions.

e, a. (5 points)
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1. PhiMgBr

s o

2. HyO*
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b. Please include the structure of the reactive conformation in 3D (chair). (5
points)
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8. Draw the reagents required to accomplish each of the following transformations.
(3 points)

a.
Br
NS

O
®

b.

OH
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9. Propose a synthesis of the following diol from cyclohexanone. (15 points)

0 NH,
L —
“OH
y %

] i i)
Include an analysis (bonds%roken, bonds g?med, regiochemistry and

{ z’stereochemistg} and brainstorming (ideas for reactions which aren’t necessarily
the final synthesis) in yourjanswer. You do not have to provide a retrosynthesis.
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10. Draw a mechanism for the following reaction: (4 points)
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11. Draw a mechanism to show the formation of the major product of the'following

reaction. You can simplify the structure by defining R groups if you wish. (5
points)
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Bonus! (3 points)
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A
N
Acid pKa Acid pKa
HBr -9 H.SO, -3
HCl -7 HNO, -14
HF 3
Functional group pKa Functional group pKa
ROH 17 H, 35
Alcohol
H,O 15.7 R,CH 50
alkane
:ﬁ\ 5 R/QQ/ﬂ 45
R OH Alkene
Carboxlic acid
R,NH 40 R—=—H 25
Amine alkvne
0 15
R)LNﬁz
Amide
Functional group | pKa Functional group pKa
0 20 j\ j\ 9
R/U\C Ha Me éz Me
0 25 11
RO’H\CH MerLCjiMe
Ha Ho
Functional group pKa Functional group pKa
H.O" -1.7 NH,” 9
Ammonium
R-OH," -2 R,NH" 10
Protonated alcohol Protonated amine
.H -6 —\® 5
@/i \ NH
R CHs Protonated pyridine
Protonated ketone
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