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Question Points Possible Points Received

1 20

2 18

3 15

4 6

5 14

6 15

7 12

Subtotal 100

Extra Credit 2

Total 102
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1. (20 points) Multiple choice. Circle the one best answer for each problem below.

A. The preferred conformation of cis-1-tert-butyl-2-methylcyclohexane is the one in
which:

1. the tert-butyl group is axial and the methyl group is equatorial.
2. the methyl group is axial and the tert-butyl group is equatorial.
3. both groups are axial.
4. both groups are equatorial.
5. the molecule exists in a boat conformation.

B. Which of the following pairs of compounds represent pairs of constitutional
isomers?

1. 2-methylbutane and pentane
2. 2-chlorohexane and 3-chlorohexane
3. 2-bromobutane and 2-methyl-2-bromopropane
4. 1-chloropropane and 2-chloropropane
5. all of the above

C. Select the reagent(s) necessary to convert 3-bromohexane into hexane.

1. ZnE/HBr 2. CuI 3. H2O 4. HBr 5. NaOH

D. Which cycloalkane has the greatest ring strain?

1. cyclopropane 2. cyclobutane 3. cyclopentane
4. cyclohexane 5. cycloheptane

E. How many constitutional isomers are possible for the formula C6H14?

1. 2 2. 3 3. 4 4. 5 5. 6
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F. Which is the most stable conformation of cyclohexane?

1. Chair 2. Twist 3. Boat 4. Half-chair 5. Staggered

G. Select the reagent(s) necessary to convert cyclopentene into cyclopentane.

1. H2 and Ni 2. H2O 3. Heat 4. ZnE, H3O
+ 5. Light

H. Which of these is the common name for the 1,1-dimethylethyl group?

1. propyl 2. butyl 3. isobutyl 4. sec-butyl 5. tert-butyl

I. Hexane and 3-methylpentane are examples of:

1. enantiomers 2. stereoisomers 3. diastereomers
4. constitutional isomers 5. none of these

J. What is the simplest alkane, i.e., the one with the smallest molecular weight, which
possesses primary, secondary, and tertiary carbon atoms?

1. 2-methylpropane 2. 2-methylbutane 3. 2-methylpentane
4. 3-methylpentane 5. 2,2-dimethylbutane
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2. (18 points) Nomenclature. Name each of the following compounds using proper
IUPAC nomenclature. Don’t forget stereochemistry where appropriate.

a)

b)

c)

d)

e)

f)

Br

Cl

OH

H3C

CH3
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3. (15 points) An alkane with the formula C6H14 can be prepared by reduction
(ZnE/HCl) of only two alkyl chlorides (formula C6H13Cl) and by the hydrogenation of
only two alkenes (formula C6H12). Write the structure of this alkane, give its IUPAC
name, and show the reactions.

Unknown alkane:

IUPAC name: 

Reduction reactions:

a)

b)

Hydrogenation reactions:

a)

b)



-6-

4. (6 points) Classify each of the following objects as to whether it is chiral or achiral.

a) A golf club.

b) A hammer.

c) A mitten.

d) A glove.

e) A foot.

f) A coffee mug (no logo).
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0o 60o 120o 180o 240o 300o 360o

5. (14 points) Consider 2,3-dibromobutane.

a) Draw Newman projections for 60E rotations about the C2-C3 bond, going the full
360E.

b) In your answer to part a), put a CIRCLE around the most stable conformation, and a
SQUARE around the least stable conformation.

c) Sketch a rotational energy diagram on the axes below. You don’t have to redraw
your Newmans from part a); simply label them A –> F and use those letters on your
sketch.



-8-

6. (15 points) Consider all 1,3-dibromocyclohexanes (don’t forget isomer possibilities).

a) Draw all possible chair conformations for this molecule (including ring flips).

b) Put a CIRCLE around the most stable conformation. Is this cis or trans?

c) Put a SQUARE around the least stable conformation. Is this cis or trans?

d) Referring to your answer in part b), is this a chiral molecule? Why or why not?
(Short answer, please!)
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a)

b)

c)

d)

Br

Zn°, HBr

H

H2, Pd

7. (12 points) Each of the following reactions is missing either reactant(s), reagent(s),
or product(s). Fill in the missing information so as to complete the reaction. Keep in
mind that “NRX” (no reaction) is always a viable product. Indicate stereochemistry
where appropriate.

Extra Credit:

Samuel Clemens is better known as... who? 
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Periodic Table of the Elements

1A
1

8A
18

1
H

1.008

2A
2

3A
13

4A
14

5A
15

6A
16

7A
17

2
He

4.003

3
Li

6.941

4
Be

9.012

5
B

10.81

6
C

12.01

7
N

14.01

8
O

16.00

9
F

19.00

10
Ne

20.18

11
Na

22.99

12
Mg

24.31

3B
3

4B
4

5B
5

6B
6

7B
7

+)))
Q

8

8B
9
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,

10

1B
11

2B
12

13
Al

26.98

14
Si

28.09

15
P

30.97

16
S

32.07

17
Cl

35.45

18
Ar

39.95

19
K

39.10

20
Ca

40.08

21
Sc

44.96

22
Ti

47.88

23
V

50.94

24
Cr

52.00

25
Mn

54.94

26
Fe

55.85

27
Co

58.93

28
Ni

58.69

29
Cu

63.55

30
Zn

65.39

31
Ga

69.72

32
Ge

72.61

33
As

74.92

34
Se

78.96

35
Br

79.90

36
Kr

83.80

37
Rb

85.47

38
Sr

87.62

39
Y

88.91

40
Zr

91.22

41
Nb

92.91

42
Mo

95.94

43
Tc
[98]

44
Ru

101.1

45
Rh

102.9

46
Pd

106.4

47
Ag

107.9

48
Cd

112.4

49
In

114.8

50
Sn

118.7

51
Sb

121.8

52
Te

127.6

53
I

126.9

54
Xe

131.3

55
Cs

132.9

56
Ba

137.3

57
La

138.9

72
Hf

178.5

73
Ta

180.9

74
W

183.9

75
Re

186.2

76
Os

190.2

77
Ir

192.2

78
Pt

195.1

79
Au

197.0

80
Hg

200.6

81
Tl

204.4

82
Pb

207.2

83
Bi

209.0

84
Po

[209]

85
At

[210]

86
Rn

[222]

87
Fr

[223]

88
Ra

[226]

89
Ac

[227]

104
Rf

[261]

105
Db

[262]

106
Sg

[263]

107
Bh

[264]

108
Hs

[265]

109
Mt

[268]

110
Uun
[269]

111
Uuu
[272]

112
Uub
[277]

58
Ce

140.1

59
Pr

140.9

60
Nd

144.2

61
Pm
[145]

62
Sm

150.4

63
Eu

152.0

64
Gd

157.3

65
Tb

158.9

66
Dy

162.5

67
Ho

164.9

68
Er

167.3

69
Tm

168.9

70
Yb

173.0

71
Lu

175.0

90
Th

232.0

91
Pa

231.0

92
U

238.0

93
Np

[237]

94
Pu

[244]

95
Am
[243]

96
Cm
[247]

97
Bk

[247]

98
Cf

[251]

99
Es

[252]

100
Fm
[257]

101
Md
[258]

102
No

[259]

103
Lr

[262]


