
Homework # 5
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Ask your Ta to go through the following chart for separating a pair of enantiomers
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Ask your TA to explain the following figure for separating a racemic mixture
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Exercise 5-18

‘The two amino acids isoleucine and alloisoleucine are depicted below in staggered conformations.
Convert both into Fischer projections. (Keep in mind that Fischer projections are views of mol-
ccules in eclipsed conformations.) Are these two compounds enantiomers or diastercomers?

CH£H2§_€‘H2 H,c%_g L5
COH COH
Ha H CHCH, H 2

Isleucine Aloisoleucine.
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What are the stereochemical relations (identical, enantiomers, diastereomers) of the following four
molecules? Assign absolute configurations at each stereocenter.

- HF F EH
H——CH,CH, /SA /?A
H CH. H CH on,
2 3 4

CH,
1
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This cat's face appears perfectly
meso.
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Draw cach of the following compounds, representing the ring as planar. Which ones are chiral?
Which are meso? Indicate the location of the mirror plane in cach meso compound. (a) cis-1.2-
Dichlorocyclopentane; (b) its trans isomer; (c) cis-1,3-dichlorocyclopentane; (d) its trans isomer;
(e) cis-1.2-dichlorocyclohexane; () its trans isomer; (g) cis-1.3-dichlorocyclohexane; (h) its trans.
isomer.





image11.tmp
Wiite the products of the monochlorination of bromocyclohexane at C2. (Caution: Is the starting
material chiral?)
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Figure 5-17 Resolution of a
racemate on a chiral column. The
sample is applied to the top of a.
column filled with an enantiopure
chiral support. One enantiomer
(green) interacts more strongly
‘with the support than the other
(red) and is relatively slow to pass

through the column. Therefore, the

red enantiomer is eluted before its
green mirror image. Commercial
columns often use the glucose
polymer cellulose (Section 24-12)
as the chiral stationary phase.
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32. For cach pair of the following molecules, indicate whether its members are identical, structural
isomers, conformers, or stercoisomers. How would you describe the relation between conforma-
tions when they are maintained at a temperature too low to permit them (o interconvert?
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34. Each of the following molecules has the molecular formula CsHy20 (check for yourself). Which
ones are chiral?
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36. Which of the following cyclohexane derivatives are chiral? For the purpose of determining the
chirality of a cyclic compound, the ring may generally be treated as if it were planar.
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38. Circle each chiral molecule. Put a star (*) next to each chiral carbon and label it as R or S.
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39. For each pair of structures shown, indicate whether the two species are constitutional isomers,
enantiomers, diastereomers of one another, or identical molecules.
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A solution of 0.1 g mL"" of common table sugar (the naturally occurring form of sucrose) in water
in a 10-cm cell exhibits a clockwise optical rotation of 6.65°. Calculate [a]. Does this information
tell you [a] for the enantiomer of natural sucrose?
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Exercise 5-7
Working with the Concepts: Ee and Optical Purity

A solution of (+)-alanine from a fossil exhibits a value of [a] = +4.25. What is its ee and opti-
cal purity? What is the actual enantiomer composition of the sample, and how is the measured
optical rotation derived from it?

Strategy

We need to look up what the specific rotation of pure (+)-alanine is and then use the preceding
equation to get the answers.

Solution

« Table 5-1 gives us the specific rotation of pure (+)-alani
« Our equation tells us: Enantiomer excess (ee) = optical purity.
« This means that 50% of the sample is pure (+) isomer and the other 50% s racemic. Because the
racemic portion consists of equal amounts of (+)- and (~)-cnantiomers, the actual composition
of the sample is 75% (+)- and 25% (~)-alanine.

« The 25% (—)-cnantiomer cancels the rotation of a corresponding amount of (+)-cnantiomer.
‘This mixture is therefore 75% — 25% = 50% optically pure, and the observed optical rotation is
one-half that of the pure dextrorotatory enantiomer.

Exercise 5-8

Try It Yourself

What is the optical rotation of a sample of (+)-2-bromobutane that is 75% optically pure? What
percentages of (+)- and (—)-enantiomers are present in this sample? Answer the same questions
for samples of 50% and 25% optical purity.
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Draw one enantiomer of your choice (specify which, R or §) of 2-chlorobutane, 2-chloro-
2-fluorobutane, and (HC=C)CH;=CH)C(Br)(CH:).
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Exercise 5-16

Try It Yourself

Assign the absolute configuration of the two molecules depicted below.

cl CHy

F+Br H1N+ﬁOH
1 H O





