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Last First MI

Chemistry 233-001/002
Exam 2 - Version Green

Fall 2018 Dr.]. Osbourn

Instructions: The first 21 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 each answer on the provided
Scantron sheet. Also, circle each answer directly on the exam. (2 points each)

1. Which carbon in each cyclic molecule below would be designated as C#1 when determining the
[UPAC names.

Br
w

c <
]
<
N

Structure I C#1 Structure II C#1

a \ z
b W X
c v z
d \% X
e u X

2. Which one of the following energy diagrams represents an endergonic reaction with two
intermediates?

Rxn Progress Rxn Progress Rxn Progress Rxn Progress

a b c d

3. When writing the [UPAC name for the following compound, what is the appropriate stereochemical
designation?

a. 37,5S
b. 3Z,5R
c. 3E,5S
d. 3E,5R

4. Which of the following Fischer projections are identical to the molecule shown in the box? Bubble
in the letter for all that apply!

Ph Ph CHg Ph
H——OH H——OH HO——H HO——H
H——OH HOiCHS HO——H HO——H
CHj H Ph CHs
a b c
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5. Consider the three stereoisomers shown below then choose the correct statement.

OH

Do

Compound |

®op o

Compound I and compound III will have different optical rotations.
Compound I and compound II will rotate light in opposite directions.

OH
Do

Compound

OH

o

Compound Il

The magnitude of the optical rotation for compounds I and II will be the same.
The magnitude of the optical rotation for compounds II and III will be different.
All of the above statements are correct

6. Which one of the following is the least stable chair conformation of cis-1-isopropyl-4-

methylcyclohexane?

iPr\%\CHs

a

iPr CH3 iPr

=7

7. Which one of the following is the correct ring flip conformation of the compound shown in the box?

CHs

[T,

HzC NH, Nz
HaC Y=\
A B
CHy HsC
= =t
NH
C D °?

8. How would you best classify each of the indicated atoms?

o a0 o

!

[ -on

Nucleophile
Nucleophile
Electrophile
Electrophile
Nucleophile

Oy

H
Electrophile Electrophile
Nucleophile Electrophile
Electrophile Electrophile
Nucleophile Electrophile
Electrophile Nucleophile
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9. Which of the following carbocations will undergo rearrangement to become more stable. Bubble in
the letter for all that apply!

G o

a c d
10. The compound shown below contains chiral centers and stereocenters.
OH
Br OH

~

~

~

©C a0 o
NN WN W
NN W W

)

For questions 11-15, determine whether each molecule is:
(a) Chiral, (b) Achiral, or (c) Meso-Achiral
Bubble these answers in on your Scantron sheet for credit!

L A o 4 o

11. 12.

For questions 16-21, determine whether each pair of molecules represent:
(a) Identical Compounds, (b) Constitutional Isomers, (c) Enantiomers, or (d) Diastereomers
Bubble these answers in on your Scantron sheet for credit!

18. B B
Y\/ r and \/\f "

OH OH

16. CH, Ph 19, Br Br
H+Ph and HO+H : _ and
OH CHs 5 —
17. Cl g Cl E 20
- an B . ) Br
~o~Ph Ph_~~ : R and Y\/
| P SN Br
Co 21, OH OH

L O
OH “OH
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Completion Section
Answer the remaining questions in the spaces provided.

22.Provide the IUPAC name for each. Include R, S, E, and Z where appropriate. (3 points each)
a. /Q_/
O~
c.
Cl N

23.a. Draw the molecule shown below as a Fischer projection using the template provided. b.
Determine the R/S configuration at the indicated chiral centers. (4 points)

- —1 ~— Rors

Note: You can also use
N the original molecule

H3C CHQCHS P S to determine the R/S
o assignments.

Cl OH
-~ R or S

CH,CH3

24.Using the template below, draw a structure that meets the following criteria. (3 points)
e Axial CHzatC3
e Equatorial Brat C2
e OH at C1 thatis trans to the CHs

Numbering Scheme:

37 2

25. Determine if each alkene is E/Z or neither E nor Z. (2 points each)

: E | E
B~ z — z . z
H Neither | Neither , Neither
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26.Determine the degree of unsaturation for each. (1 point each)

A\
m C7H1QCIQO C10H12

27.Complete each reaction below by drawing in the missing curved arrows in the reactants or the
missing product(s). (2 points each)

a. @
e —
CHj
b
© SOSNN O
i \—CI N t ol
(o]
9 . O

28. Draw both chair conformations for the compound shown below using the templates provided. Put
the Br on the carbon indicated by the circle and orient your other group based on that reference
point. Circle the chair conformation that is lowest in energy. (5 points)

1

ot T —

29.1dentify every chiral center in the following molecule with an asterisk *. (3 points)

O

Exam 2 (Green) - Page 7 of 8



30. For the reaction shown below, label each step as a nucleophilic attack, loss of a leaving group,
proton transfer or carbocation rearrangement. (3 points)

R ®

+ cl
Step A Step B Step C

SMm Int 1 Int2 P

Step A:

Step B:

Step C:

31.Draw areaction coordinate (energy diagram) for the reaction in question 30. Label the starting
material (SM), product (P), and Intermediates (Int 1 & Int 2) on the coordinate. (4 points)

Notes:

-Step B is the rate determining step
-The reaction is exothermic/exergonic
-Int 2 is less stable than Int 1

Reaction

32.Consider 1-bromo-2,3-dichlorocyclohexane. (6 points)
a. What is the maximum possible number of stereoisomers for this compound?

b. One stereoisomer is shown below. Draw the enantiomer and a diastereomer of this compound.

Cl
Br Cl

Enantiomer Diastereomer

33.Draw an achiral stereoisomer of 1,2,3-tribromocyclohexane. (2 points)

34. Explain why cyclopropane has significant torsional strain. (2 points)
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