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1. Use an electrophilic aromatic substitution reaction to synthesize the following
products in one step (using the most efficient process possible), starting with a
monosubstituted benzene of your choice. Then, write the correct name of the
product.

HNO4 .
©/\ X p-nitrostyrene
a.
HySO,4 O, product name

monosubstituted benzene + reagents

)

N O/\
A Cl” "CHs p-t-butylacetophenone
AICl3 HsC product name
(0]

monosubstituted benzene + reagents

O._H

O._H
Br2
m-bromobenzeldehyde
c. ——
FeBrs product name
Br

monosubstituted benzene + reagents

Cly

d. _—

o-chlorotoluene

CHs AICl3 Cl product name

monosubstituted benzene + reagents

2. Predict the major product for each of the following electrophilic aromatic
substitution reactions, and briefly summarize your rationale for the product’s

regiochemistry.
CHj, CHg
Cly both -CH5 and -OCHg are o,p directors
a. rationale: but -OCHjs is a stronger directing group
AICl5 Cl so the Cl will be attached ortho to it
OCHj,4 OCHj
NH, the electrophile will be directed by the
NH, HNO3 o,p directing -NH, group, but it will
b. rationale: not attach next to the bulky t-butylacetyl
H>SO,4 group on the bottom. the major product
o O will be ortho to the -NH, group.
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3. Choose two of the following syntheses and complete them with the correct
reagents and products for each reaction. No mechanisms are needed.

3 steps NH;
. O
Br
OH
3 steps /@/‘\/
H3C

3 steps

HO CHg

3 steps @O
HNO, NO, NH,
© H>SO,4 ©/ FeBra ©/ ©/
Br
CHsCl NaBH, /O)\/
© AICIy H30/© AlCly

1) (0]
O == @M —
AICI, HSOs  O,N

(]

o HsC OH
ClJKQ : Jl 1) CHzMgBr
: AlCl, FeBrs 2) H30*

O O W

o

o

o

o
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4. In the following compound, circle the nitrogen which is the most basic and briefly
explain why:

the electron pair on the circled nitrogen

is in an sp? hybrid orbital and is not part
of the aromatic system. protonating at that
nitrogen will not cause aromaticity to be lost

\ Explanation:

Does the nitrogen you circled have a lower pKb or a higher pKb than the other?

The lower the pKb, the more strongly basic a compound or site is.

5. Circle the compound below which is the most acidic and briefly explain why:

H H

H H
deprotonating cyclopentadiene makes an aromatic
@ Vs. Explanation: cyclopentadienyl anion (with 6 1t electrons). a stabilized

conjugate base makes for a stronger acid

Does the compound you circled have a lower pKa or a higher pKa than the other?
The lower the pKa, the more strongly basic a compound is.

6. Draw the compound below 3-dimensionally, showing all hydrogens, p orbitals,

bonds, and lone pairs.
H

— 7

N

Is this compound nonaromatic, antiaromatic, or aromatic? Why?

There are 6 m electrons in adjacent coplanar p orbitals, so it is aromatic.

Page 4 of 6



Aspaas Chem 2062 S06

EXAM 1 Name

7. Draw the complete mechanism and predict the major monobrominated product for
the following reaction. Briefly explain the regiochemistry of the major product,
using the appropriate resonance structures of the other possible sigma complexes

to illustrate.

T
H;C
>N
HsC ’
FeBrg meta attack
CH3
H3C
R ® O
— —— Br—Br—FeBr. + FeBry~
Br—Br FeBrs N 3 4
ortho attack:
CH3 Br H
H30 | @ CHj
HsC_ |
® @
-
/ HsC + FeBrs
+ HBr
unfavorable
adjacent positive Br
charges
meta attack is favorable because the sigma complexes
para attack: . . .
in ortho and para attack mechanisms contain a very
H.C (|;H3 unfavorable pair of adjacent positive charges. the meta
N N® sigma complex lacks such an interaction.
-
HaC™ () (+)
Br
unfavorable ©, H
adjacent positive
charges
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8. (J pts extra credit) Complete the synthesis below, showing the correct reagents
required and the major product of each reaction.

OH OCH,4
? steps NH,
.C
1) NaOH N
2) CHyl
OCHjg o OCHg OCH,
Clk( HNO3 N02
A|C|3 H2804
o) 0
Zn(Hg)
HCI
OCHjs OCH, OCHj,

NH,  NaCN NH, Brs NH,
hv
.C
N7 Br
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