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1) (22pts) a) 2-Bromonitrobenzene (1) reacts with isopropyl chloride and aluminum
trichloride to give two major products. Give the structures of the two major products (4pts)
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b) Which of these two major products is more favored? Give brief explanation. (4 pts)
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¢) The reactions above involve formation of reactive intermediate cations. For the more
favored product, draw all the important resonance contributors to the structure of the cation
intermediate. (ﬁpts)

d) Are the reactions in part 1b FASTER or'_.SLO WER_ﬁhan the alkylation of benzene? (g pts).
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e) Give the structures of the products obtained when bromide 2, 3 and 4 are reacted with
sodium methoxide, respectively. (3pts)
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f) Under the same conditions, which reaction in le proceeds much FASTER than the other
two? Briefly explain the reasoning. (3pts)
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2) (20 pts) Give the single major product of each of the following reactions, carefully
showing stereochemistry if appropriate. If a racemate is formed, show only one enantiomer,
and label it “rac”. All reactions have an appropriate aqueous work up. (4 pts each)
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3) (20 pts) Propose reagents for accomplishing the following transformations. NOTE: more
than one step may be required! Try to make your synthesis efficient (i.e. the desired product
should be the major product, and generally a shorter synthesis is better than a longer one).
You must use the starting material given; you may use any other reagents you need.
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¢) m-Fluoronitrobenzene (4¢) can also react with sodium methoxide. Which reaction is
FASTER, 4b or 4¢? Briefly explain the reasoning. (4pts)
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d) Can m-fluorodimethylaminobenzene (4d) also react with sodium methoxide? Briefly
explain the reasoning. (4pts)
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5) (18 pts) Propose a synthesis of each of the following three (3) targets. Allowed starting
materials include benzene, triphenylphosphine, and/or any other organic molecules
containing five (5) carbons or less. You may use any necessary inorganic reagents. Try to
make your synthesis efficient (i.e. the desired product should be the major product, and
generally a shorter synthesis is better than a longer one). More than one step may be required.

WP o 4
b)
’ 4
: Br - e
)
O,N rac 4 _ =
_ — ML . =\
C e e By F
£ & (pPRASNS T 7 W) oy i
I 2D ] / ] _n‘.
e o |f‘_;.;'. \-Ir ;20
Uy AN
N
—— /—/’ [‘I.Ir ﬁ“-’r 1y (th S e
’\% / <__.|_ :j__ ¥ \H_J/AL\
Vs ol _’-f
'2.?.;'\,*'

Total points for this page

Page 8/9



\_
I
,'11
7 /T\, Al Blz, B

, \(’N \
\\\/,, Q’I\f‘k,{

("\j

—)

Page 9/9

Total points for this page




