Summer 2019

Answer Key

Chemistry 233-101
Exam 2 - Version B

Dr.]. Osbourn

Instructions: Answer the first 20 questions of this exam using the bubble sheet attached to the end of
this exam booklet. You may detach this sheet if you wish. Answer the remaining questions directly on

this exam. Show all work and provide complete explanations.
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Multiple-Choice

Choose the best answer for each of the following questions. Record each answer on the attached
bubble sheet. Ensure you completely bubble in your answers. (2 points each)

1. How many unsaturations are present in the molecule shown below?
CHs,
* IE:I This question was messed up on the printed exam so everyone was awarded the 2 points.

a.
b.
C.
d.

WS A O

2. Which type(s) of strain is/are present in the following molecule? Note: You may bubble in more
than one letter for this question.

H H
H H
1 |
HH HH

a. Steric Strain
(b) Angle Strain
(<) Torsional Strain
d. This molecule does not contain any forms of strain.

3. Which one of the following is the most stable chair conformation for cis-1-isopropyl-3-

methylcyclohexane? ks 1
cis 13 trens 1,2 Gs 1,3 fen3 1,3

a b ) d e

4. Which one of the Newman projections below has a 60° dihedral angle between the two methyl

groups?
wﬂ
CH, H CH, CHg H
H H H H H H H CHs H H
CH, H
H H H CHj H H
CH, H CHj H H HaC CHj



5. What is the configuration at the chiral center in the molecule below?
©
\/O;(NHQ
OH "%
R-configuration
b. S-configuration

6. The molecule shown below has 3 chiral centers and .3 _ stereocenters.

7. Which Fischer projections shown below are identical molecules to the one shown in the box. Note:
You may bubble in more than one letter for this question.

190 totation
CHj Ph Ph iy OH
H——OH HO——H H——OH HO——CH; H——CHs
H——OH HO——H H——OH H—OH  H—OH
Ph CH,4 CHz Ph Ph
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8. When determining the [UPAC name for the following molecule, which carbon is carbon #17?




For questions 9-12, determine whether each molecule is:
(a) Chiral, (b) Achiral, or (c) Meso-Achiral
Bubble these answers in on your Scantron sheet for credit!
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For questions 13-17, determine whether each pair of molecules represent:
(a) Identical Compounds, (b) Constitutional Isomers, (¢) Enantiomers, or (d) Diastereomers
Bubble these answers in on your Scantron sheet for credit!
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Hint: Convert the chairs to

OH dash/wedge drawings and @
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compare.
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For questions 18-20, match each Newman projection with its corresponding location on the
energy diagram. Bubble these answers in on your Scantron sheet for credit!

Note: You may make the assumption that conformational energies of the ethyl group are the same as the
methyl group.
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Completion Section

Answer the remaining questions directly on the exam itself. Please write neatly and darkly as your
answers will be scanned for grading.

21.Provide IUPAC systematic names for each compound shown below. Include R/S for molecules b

and c. (3 points each)

a) Cl
3 2
Y
|
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b)
| 5 s k3
Cl 7 ? ] ¢

c) Cl
I-‘s
s 2./

22.Use the molecule drawn in the first box to answer the following questions. (12 points)

a) What is the configuration at a?

¢) Draw a Newman projection
using the template provided.

HO H S
3 CHj
Br/a%i?/%HS b) What is the configuration at b? Ho H
HF F H
&_

d) Draw the molecule as a

Fischer projection.
Rc
H—1— o
F— N
CHj

e) Draw the enantiomer of the
compound in d.

Br
HO——H
H—+—F
CHj

f) Draw a diastereomer of the
compound in d.
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H——od Ho—1—H
pN——F F—7—H
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23. Draw both chair conformations for the compound shown below using the templates provided. Put
the —-CH3z on the carbon indicated with the circle and orient your other groups based on that
reference point. Circle the chair conformation that is lowest in energy. (5 points)

@5

24. Draw the Newman projection for the lowest energy and highest energy conformation of 2-
methylbutane viewing along the C2-C3 bond (in bold). Then, calculate the relative energy of each

conformation. (8 points)

Lowest Energy Conformation
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Highest Energy Conformation
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25. Identify every chiral center in the molecule below with an asterisk (*). (4 points)

26.Draw a chiral and an achiral stereoisomer of 2,4-dibromopentane. (2 points each)

B B Br

M M~

Achiral Stereoisomer

Chiral Stereoisomer




27.Draw each of the following (3 points each)

a. The enantiomer of:
Mirror imase all cc. ihVU'l-eo!
O,

HO oH - A
Ph, — "i‘ g or P, Q‘}—
ol 1L —

b. A diastereomer of:

Y e O
o
HO" Ho HS™

¢. The least stable chair conformation of cis-1,3-dichlorocyclohexane.
a cl

A7

d. (S)-3-tert-butyl-1,1-diiodocyclopentane

S

e. A chair conformation that meets the following criteria: Be
e Anaxial OH at C#1
e An equatorial methyl at C#3
e A Brat C#4 that is cis to the methyl group.

28. Provide the definition of torsional strain. (3 points)

Srain tnal resolls —C—oM ccl‘.ps'\n3 Jod &pm&o‘ ‘o\o 2-\conds.

29. Bonus: Label each as optically active (OA) or optically inactive (OI). (1 point each)

é,OH Q_Br Q--'Br m d

1:1 Mixture

OA o Ox [N




