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CHE2060 Lecture 3 HW

Problems must be solved, or written out, in their entirety with all work shown on engineering graph paper. You must label each set in the upper left hand corner with your name, the date and the chapter. Problems must be identified by number and all work must be shown with answers boxed. Be sure your handwriting is legible. An example is posted in the ‘course basics’ section of our Moodle page.			

3.1:  Alkane conformation
1. Draw the two eclipsed conformations of butane using Newman projections looking down the axis between carbons 2 and 3.


2. Draw all possible staggered and eclipsed conformations of 1-bromo-2-chloroethane:
a. Using Newman projections
b. Using dash-wedge line-bond drawings


3. Sketch an energy diagram for the C1-C2 bond of 1-iodopropane.
a. Identify the conformation at each energy minima & maxima.
b. How does this diagram differ from that of propane?

3.3:  Ring stereoisomers: cis vs. trans
4. Draw conformational line-bond structures for all possible dichlorocyclohexanes, including cis-trans isomers.

5. Which is more stable, cis- or trans-1,4-di-tert-butylcyclohexane? Draw conformational diagrams of each.

6. Name both members of these simple cis-trans pairs:
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7. Create line-bond drawings of these substituted cycloalkanes. All are stereoisomers. 
a. cis-1-chloro-4-methylcyclohexane
b. cis-1-ethyl-2-methylcyclobutane
c. trans-1,2-dimethylcyclopropane
d. trans-1-ethyl-3-iodocyclopentane
e. trans-1,3-dimethylcyclohexane
f. cis-1,2-dibromocyclobutane



8. Create  configurational line-bond drawings for both conformations of these molecules and indicate which is more stable.
a. cis-1-iodo-4-methylcyclohexane
b. cis-1-tert-butyl-4-methylcyclohexane
c. cis-1,3,5-trimethylcyclohexane

9. Draw a line-bond diagram of the more stable form of each:
a. trans-1-fluoro-3-methylcyclohexane
b. cis-1-iodo-3-methylcyclohexane
c. cis-1-tert-butyl-4-methylcyclohexane
d. cis-1,3,5-trimethylcyclohexane

10. Describe each of the pairs shown below as structural, conformational or constitutional isomers.
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68 Chapter 2 Alkanes and Cycloalkanes; Conformational and Geometric Isomerism

2.30 Chemical substances used for communication in nature are called pheromones. The pheromone used by the female tiger
moth to attract the male is the 18-carbon-atom alkane 2-methylheptadecane. Write its structural formula.

2.31 Write the structural formula for all isomers of each of the following compounds, and name each isomer by the [IUPAC sys-
tem (The number of isomers is indicated in parentheses.):

a. C4H10 (2) b. C3H6F2 (4) C. CszClBrg; (3)
d. C5H12 (3) e. C4H9Cl (4) f. C3H6BrCl (5)

2.32 Write structural formulas and names for all possible cycloalkanes having each of the following molecular formulas. Be sure
to include cis—trans isomers when appropriate. Name each compound by the IUPAC system.

a. CsHyq (there are 6) b. C¢H,, (there are 16)

Alkane Properties and Intermolecular Interactions

2.33 Without referring to tables, arrange the following five hydrocarbons in order of increasing boiling point. (Hint: Draw struc-

cy turesor make models of the five hydrocarbons to see their shapes and sizes.)
a. 2-methylhexane b. heptane €. 3,3-dimethylpentane
d. hexane e. 2-methylpentane

Explain your answer in terms of intermolecular interactions.

2.34 Arrange the following liquids in order from least soluble in hexane to most soluble in hexane:
a. CH;(CH,)sCHj; b. H,O ¢. CH;0H /

©
N [
Explain your answer in terms of intermolecular interactions. i ‘

Conformations of Alkanes
|

2.35 In Problem 2.9 you drew two staggered conformations of butane (looking end-on down the bond between carbon-2 and
carbon-3). There are also two eclipsed conformations around this bond. Draw Newman projections for them. Arrange all
four conformations in order of decreasing stability.

2.36 Draw all possible staggered and eclipsed conformations of 1-bromo-2-chloroethane, using Newman projections. Under-
neath each, draw the corresponding “dash-wedge” and “sawhorse” structures. Rank the conformations in order of decreas-
ing stability.

Conformations of Cycloalkanes; Cis—Trans Isomerism

2.37 Draw the formula for the preferred conformation of

a. bromocyclohexane. b. trans-1,4-dimethylcyclohexane.
C. cis-1-ethyl-3-methylcyclohexane. d. 1,1-dichlorocyclohexane.

2.38 Name the following cis—trans pairs:

CD = concept connections





image2.jpeg
Additional Problems 69

male tiger H Br
Br H
UPAC sys- . CH, CH,
H H
as. Be sure 2.39 Explain with the aid of conformational structures why cis-1,3-dimethylcyclohexane is more stable than trans-1,3-dimethyl-
cyclohexane, whereas the reverse order of stability is observed for the 1,2 and 1,4 isomers.
2.40 Which will be more stable, cis- or trans-1,4-di-tert-butylcyclohexane? Explain your answer by drawing conformational struc-
tures for each compound.
draw struc- 2.41 Examine the relationships of isomers as described in Figure 2.7 (p. 59). Then classify the following pairs of structures as
< structural isomers, conformers, configurational (cis—trans) isomers, or identical.
a. the pairs of compounds in Problem 2.38.
H “Cl
Cl Cl
H CH, H H
c. and
rbon-2 and
Arrange all H C]. H Cl
H CH,
Cl Cl
ons. Under- H CH, H a
- of decreas- d. and
H Cl H CH,

H H
e. CH3C|JHCH2CH2CH3 and CH3CH2CH2('ZHCH3 (careful!)
CH, CH,

2.42 Draw structural formulas for all possible dichlorocyclohexanes. Include cis—trans isomers.

Reactions of Alkanes: Combustion and Halogenation

2.43 How many monochlorination products can be obtained from each of the following polycyclic alkanes?

a.OO b. e [>—<]
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