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Chemistry 234
Exam 1
Summer 2018 Dr.]. Osbourn

Instructions: The first 13 questions of this exam should be answered on the provided Scantron. You
must use a pencil for filling in the Scantron sheet. Ensure all erasures are complete. Any questions left
blank will be marked incorrect. Answer the remaining questions on the exam itself. Show all work and
provide complete explanations.

Please write your name on:
e The first page (Exam Cover Page)
e The second page (Grading Page)
e The Scantron Sheet - Circle your Last Name

Please bubble in your WVU Student ID Number on your Scantron sheet.
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Multiple-Choice

Choose the best answer for each of the following questions. Record this answer on your Scantron
sheet. Additionally, circle your answer on this exam. (2 points each)

1. Arrange the following in order of increasing stability.

SN

A B

D<B<C<A
C<A<B<D
D<C<B<A
A<C<B<D
C<D<B<A

©C a0 o

2. Which diene from the structure bank on
the right will give the fastest normal
Diels-Alder reaction?

3. Which dienophile from the structure
bank on the right will give the fastest
normal Diels-Alder reaction?

C

D

Structure Bank

0]
X

a

O._H
p
e

b

CN o
4%\?% Nc/§>)LH

a

CN
b

(o

ac

d

OCHj
=

ad

4. The compound shown below has p-orbitals.

)

(LI = PRl e T o g
0 J Ul B -

5. When subjected to electrophilic aromatic substitution conditions, which one of the following

aromatic rings will react the fastest?
0]

*@
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6. Which statement regarding the Friedel-Crafts reaction is incorrect?

Carbocation rearrangement does not occur in the Friedel-Crafts acylation.
A Lewis acid catalyst is required for the Friedel-Crafts reaction.
Nitrobenzne will not undergo a Friedel-Crafts reaction.

The Friedel-Crafts alkylation can be used to prepare propyl benzene.

All of the above statements are correct.

©C oo o

7. Arrange the following bonds in order of increasing length.
| ]!

[<II<III
I <II<I
[I<I<II
[<HI<II
MI<I<II

©C oo o

8. In what type of orbital does the nitrogen lone pair reside?

H
N

|..\

—

S
sp
sp?
sp3
p

©C oo o

9. Which of the following can successfully be used as a diene in a Diels-Alder reaction? Bubble in the
letter for all that apply!

O WA O C

a b c e

10. Which one of the following is the least stable?

sallleElee
a b c
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11.

12.

13.

Structure represents toluene and represents benzaldehyde.

| ] ]| v \')
a. LV
b. I,V
c. [III
d. Iv,V
e. None of the above

What is the hybridization of the oxygen atom in the following structure?

a. s
b. sp
c. sp?
d. sp3

Consider the reaction shown below, which structure(s) represent the 1,4 product(s)?

cl
_C )\/}VC' T
)\/& N i) Mm
cl

I

11

I11
[and II
[ and III

©C a0 o
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Completion Section
Answer the questions below in the spaces provided.

14. Provide the IUPAC name for each compound below. (3 points each)

a.
HoN b. (;C\

Br

15. For each compound below, determine if it is aromatic, anti-aromatic, or non-aromatic. For aromatic
and anti-aromatic compounds, indicate the number of mt-electrons. (2 points each)

< 7N B
@@ \__ 7 No @Q@ A
T e- T e- T e- T e- T e-

16. Explain why the aldehyde is both resonance and inductively electron withdrawing. Use structures
and drawings to depict your answer. (4 points)

o

17. Arrange the following from most activated (1) to least activated (4). (2 points)

O H

N |
Ph)J\H/ PR phJ\/ pn- N~

@)

] ] ] ]

18. Explain why the following Friedel-Crafts reaction does not work as written. What could you do
instead to get the desired product? (3 points)
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19. Predict the major product(s) for each reaction shown below. If the reaction does not proceed under
the specified conditions, write “No Reaction” (2 points each)

a. = AN HBr
(1 equiv.)

b. © /O
+ —_—
\)/
€ MeO
< + —
MeO
d. Br,
40 °C

20.Draw all four potential products for the following reaction. Then, using an X, indicate which
products are kinetic products and which products are thermodynamic products. (6 points)

HBr

_—

Kinetic Products: I:I I:I I:I I:I
Thermo. Products: I:I I:I I:I I:I

21.Consider the molecule shown below and answer the following questions.
a. Draw two additional resonance structures. (4 points)
b. Circle the resonance structure that is the major contributor to the resonance hybrid. (1 point)

©o
W - -
c. Draw a picture of the molecule showing d. How many atoms are in conjugation? (1 pt)

the location of every p-orbital. (2 pts)

e. What is the hybridization of the oxygen? (1 pt)

f. In what orbital(s) do each of the three oxygen lone
pairs reside? (2 pts)
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22.Provide the missing reagents in the following reaction scheme. (8 points).

.

©_, )

NO,

HoN

23.Explain why in structure I, the nitrogen lone pair resides in a p-orbital while in structure II, the
nitrogen lone pair resides in an sp3 orbital. (3 points)

voQ
N .
4 N\_NH
Structure | Structure Il

24. What starting materials were used to prepare the following Diels-Alder adduct? (2 points)

O CN

A7 =

Cl

25. Consider the reaction shown below and answer the following questions.
a. Draw the major product(s). (2 point)

H2N \© @NOQ

b. Show the electron pushing mechanism for the formation of the nitronium ion from nitric and
sulfuric acid. (4 points)

c. Useresonance structures to explain why the amino group is a strong activator. Be sure to show
all of the relevant resonance structures after initial nitronium ion addition. (5 points)
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