Sp2009 Org Il Exam #1 Ch 14-17 (100 points)

Name:
If you do not wish to have your graded exam placed outside my office
please check here

1-15) are True or False (15pts)

1)  Benzene undergoes electrophilic aromatic substitution reactions with
reactive electrophiles.

2)  The electrophilic aromatic substitution reaction mechanism involves
an initial loss of aromaticity.

3)  Meta substitution means a 1,3 arrangement on a benzene ring.

4)  The rate determining step in an electrophilic aromatic substitution is
the formation of a resonance stabilized radical.

5)  Phenols are formed via oxidation of quinones.

6)  Birch reduction reaction conditions involve sodium metal, in an
alcoholic solution of ammonia.

7)  Benzyne is 6z Hiickel aromatic.

8)  Chlorine is a meta directing, activating substituent for electrophilic
aromatic substitution.

9)  Aromatic compounds are more stable than antiaromatic compounds.
10) Cyclopentane has less ring strain than an epoxide.
11) Cyclobutadiene is more stable than butadiene.

12)  Kinetic products are always more stable than thermodynamic
products.

13) Epoxides are more reactive than normal ethers.
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14)

represents an antibonding
8_2—8 Molecular Orbital

The oxygen atom in this epoxide
is sp3 hybridized ©

15)

16) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the molecules are planar). (15pts)
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17) Predict the products in the following reactions, paying attention to
regio/stereochemistry where applicable. (24pts)

1) NaOH
OH

2) CH3CHG,l
CHj
CO, HCI
CuCl, AICl,
Excess HI
/\O/\O/v
CHj
Br,, FeBr;
NHCOCH;
O L heat
\j =
HC  CH,3
@Br S04, H,S0,
@ L CF; heat X
CF;
Cl,, AICI;
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18) In each pair, circle the molecule that is more easily protonated. (6pts)
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19) What is meant by the term “conjugation” ? (2 pts)

20) Draw a conjugated diene in its s-trans conformation. (2pts)

21) State two practical limitations or drawbacks of the Friedal Crafts
alkylation reaction. (2pts)
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22) What is meant by a “pericyclic” reaction ? (2pts)

23) For the following reaction: (6pts)
j H-Br
=

a) label the 1,4 addition product.
b) label the more stable product

c) label the thermodynamic product
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24) The following compound was produced in a Diels-Alder reaction.

(2+2+2+2+3 = 11pts)
Ck;
Ck;

a) How many sp® hybridized carbons are in this molecule ?

b) How many chiral centers are in this molecule ?
c) Are trifluoromethyl substituents electron donating or electron

withdrawing?

d) Briefly explain your answer to (c).

e) Draw the diene and dienophile which react together to give this
product.
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25) Give reagents for the following multistep transformations.
(4+3+3+5 = 15pts)

NO,

Br
CO,H

Br CH2CH3

Br
NO,

CHs CHj

NH,
NH»

ina 1:1 ratio
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BONUS Points (up to 3 points)

Draw the mechanism for the reaction of sulfuric acid and nitric acid to
generate the nitronium ion.
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Sp2009 Org II Exam #1 Ch 14-17

(100 points)

Name: %C‘ Rlon Epu c

[f you do not wish to have your graded exam placed outside my office

please check here

1-15) are True or False (15pts)

1)

2)

3)

4)

S)

6)

7)

8)

9)
10)
11)

12)

13)

Benzene undergoes electrophilic aromatic substitution reactions with |

reactive electrophiles.

The electrophilic aromatic substitution reaction mechanism involves

an initial loss of aromaticity.

Meta substitution means a 1,3 arrangement on a benzene ring.

—

|

The rate determining step in an electrophilic aromatic substitution is

the formation of a resonance stabilized radical.

Phenols are formed via oxidation of quinones.

5

Birch reduction reaction conditions involve sodium metal, in an

alcoholic solution of ammonia.

Benzyne is 67 Hiickel aromatic. |
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Chlorine is a meta directing, activating substituent for electrophilic ‘F

aromatic substitution.

Aromatic compounds are more stable than antiaromatic compounds.

Cyclopentane has less ring strain than an epoxide.

Cyclobutadiene is more stable than butadiene.

T

-}‘

Kinetic products are always more stable than thermodynamic _—

products.

Epoxides are more reactive than normal ethers.
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14)

represents an antibonding T
H_B Molecular Orbital

The oxygen atom in this epoxide i
is sp> hybridized @1

15)

16) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the molecules are planar). (15pts)
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