= W 201 —~ Ex
K‘:}u,wwﬁf pu -E E:f:f?"
CHEWM 23731

Circle the single best answer to each multiple choice question (1-12). (4 pts
each)

1. Which of the following compounds will undergo a sulfonation reaction
faster than benzene?
O
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a Vand W

b V,W,Y

& V,W, X, Y

d. W and X

& WXY

2. The following compound was treated with lithium metal in a mixture of

ammonia and methanol. What is the major organic product of this reaction?
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3 One of these compounds is not an intermediate in an electrophilic
aromatic substitution reaction. Which one is it?
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4, Consider this Frost circle:

Which of these compounds is described by this Frost circle?
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a. G, H, I

b. G HIJ
€ G.H, K

d. Gl J K

e. G LK

5. What is the major organic product of this reaction?
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a. only X

b. only Y
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e. Y and Z



6. What is the major organic product of this reaction? ‘
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7. Which of the following compounds, when treated with the appropriate

amount of a Grignard reagent or organolithium reagent, can be used to make a
tertiary alcohol?

A Cl)?\/\/ ﬁoo - H i /\g/\ )O>

v v X - X
® @ R & T
a> P,QS
b. P,Q,R,S
. P, S
d. P,S, T
e. All of these compounds would yield tertiary alcohols when treated

with RMgX or RLi




8. What is the product of this reaction?

Mn02

EjA OH product

0] O O

©/U\OH ©/U\H @HJ\ ©/ No reaction

9. What reagent would you use for this transformation?
0]
a. KMnO4 . ¢ " A
g. NGt 5 CQowmeusen Dieue would 1somenze
c. Zn/Hg, HCI (aq) — or Viclhuwor
Cd>  HoNNH,, KOH, triethylene glycol Wo [{ [&151ner
e. either “c” or “d” will work (\Jo /)

10. How many of these structures are aromatic?
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11.  The lone pair on nitrogen in pyrrole is contained in which type of orbital?
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12.  The nitroso group is a functional group we have not seen. Nitrosobenzene

has the following structure:

C
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Based on the behavior of other groups you have seen, which of these phrases do
you expect will best describe the chemical behavior of the nitroso group?

a. Meta director, deactivating
b. Meta director, activating
(&>  Ortho/para director, deactivating
d. Ortho/para director, activating
e. Can direct ortho, para or meta, and is activating and deactivating at
the same time,depending on its mood and how much coffee it's had
that day A
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13.  Predict the major organic product of the following reaction and provide a
mechanism to show how it is formed. Include all curved arrows, intermediates,
lone pairs of electrons, and non-zero formal charges for full credit. (15 pts)
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14. Itis common in old horror movies for unsuspecting victims to be pushed
into vats of acid by monsters. They then emerge as zombie skeletons who
terrorize entire cities. In one such movie ("O-Chem: Summer of Doom”),1,4-
cyclohexadiene is dropped into a vat of aqueous acid, as shown in the following
scene from the movie:
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Draw the product of this reaction and a mechanism to show the formation of the
product. Include all necessary curved arrows, mtermedlates electrons and

nonzero formal charges. (9 pts) & N
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15.  Synthesis of the tranquilizer 3-methyl-1-pentyn-3-ol (Oblivon) was
attempted using 3-butyn-2-one as the starting material and treating it with
ethylmagnesium bromide in diethyl ether. Will this synthesis be successful?
Explain why or why not. (4 pts)

o 1. EtMgBr )ZH/
£
é/k Z

2. Hy0"

3-butyn-2-one Oblivon

Circle one: Yes (successful) /No (unsuccessful)
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16.  Design a multi-step synthesis for each of the following transformations.
Show the reagents needed for each step and the product of each step. Do not
draw any mechanisms. Do not provide a list of reagents without showing the
product of each step or you will not receive full credit. Note any special
requirements for each synthesis. NOTE THAT ONE SYNTHESIS IS ON THIS
PAGE, AND THE OTHER IS ON THE NEXT PAGE.

Synthesis A: Propose a synthetic sequence to prepare 2-butanone using
ethylene as the only source of carbon atoms. If you use an organometallic
reagent, you must show how it is synthesized. (15 pts)
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16. (continued)

Synthesis B: (9 pts)
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