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L. I. U. 
Chem. 121, Sect 009, Exam III                                                             Fall, 2012, 100 points 
 
1. (a) Give the product that is formed when optically active R-2-bromopentane reacts with potassium 
cyanide (KCN) in ethanol as the solvent.  Show the reaction mechanism and assign R or S to the 
product. (b) Is the product optically active? Explain briefly. (15 pts) 

CH3
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BrCH3CH2CH2

HN C
CH3
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CH2CH2CH3C
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NR-2-bromopentane S-2-cyanopentane

SN2 The product is optically active since an SN2 
reaction proceeds with complete inversion 
of configuration. The product should be  
more or less 100% S.

optically active  
2. Give the relationship between the following pairs of molecules.  They may be the same molecule, 
different molecules, constitutional isomers, diastereomers, or enantiomers. (15 pts) 
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These two molecules are not mirror images and they are 
not superimposable; therefore they are diasteromers.
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in the plane

Cl
HCH3

HCO2H
Br

Cl
HCH3

BrH
CO2H

These are diastereomers.  One chirality cetner is swiitched, the other is the same.  Therefore, 
these are not mirror images, nont superimposable and must be diastereomers.  

 
3. Give the product for each of the following reactions and show the complete reaction mechanism by 
which it is formed.  If there is more than one product formed, be sure to indicate this and specific 
which is the major and minor product. (40 pts) 
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(c)

CH CH2CH3CH2CH

hv, heat
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O
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Br Br
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Br  
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4. Which of the following reactions would proceed faster? You must examine the effect of the 
substrate, the nucleophile, the leaving group and the solvent.  Briefly explain your answer in each case 
and give the product plus the reaction mechanism in each case. (10 pts) 

K CH3 C
CH3

CH3

CH2 F
HOCH3 L CH3CH2CH2 Br

NaOCH3

DMSO

CH3O-

CH3 C
CH3

CH3

CH2 OCH3 CH3CH2CH2 OCH3

SLOWER

L is faster because Br- is a better leaving group than F-, the substrate in L is less hindered and finally, DMSO is a 
much better solvent for an SN2 reaction than ethanol because DMSO is a polar aprotic solvent that will solvate 
the Na+ but not the anion, leaving it free to react.

FASTER

 
 
5. Synthesize TWO of the following THREE molecules.  Do all three for extra credit. (20 pts) 
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NaNH2 C CH CH3Br C CH CH3
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H
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Lindlar's Cat.

 

(c)
Br

Br Br
hv, heat

Br NaOCH3 NBS KCN

CN  


