
 
 

L. I. U. 
Chem. 121, Sect 008, Exam II                                                            Fall, 2011, 150 points 
 
1. Name the following compounds. (20 pts) 

(a) C C
CH2CH2Br

CH2CH3

Cl

HC
CH3 OH

(b)
CH3

CH2CH3
OH
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5 6

Z-6-bromo-3-chloro-4-ethyl-3-hexen-2-ol

2-ethyl-3-methyl-2-cyclohexenol

 
2.  Give the product of the following acid-base reactions and indicate in each case 
whether or not the reaction is favorable as drawn by calculating the equilibrium constant.  
(20 pts) 

(a) C C HCH3CH2 + NaOCH3
HOCH3
pKa 16pKa 26

(b)
C
O

OH + NaOH H2O
pKa 4.2 pKa 15.7

C CCH3CH2 +
Keq = 10-10

C
O

O +

Keq = 10+11.5  
3.  (a) Draw both chair conformations of cis- and trans-1-chloro-3-isopropylcylcohexane 
and indicate which is lower in energy.  Briefly explain why.  (b) Which molecule would 
react faster with sodium ethoxide in ethanol (NaOCH2CH3/HOCH2CH3)? Explain by 
showing the complete reaction that occurs for each molecule, giving the reaction 
mechanism and the products that are formed. (30 pts). 

cis
Cl

diaxial, high in energy
diequatorial, low in energy

trans
Cl

Cl

A B

C D higher in energy since the large isopropyl group is axial

(a)

 
(b) For the cis isomer, only conformation A can undergo the elimination reaction, since 
the chlorine is in the necessary axial conformation.  But this is the high energy 
conformation.  Therefore the concentration of this species will be very low and the 
overall reaction will be slower than with the trans isomer. 
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4. Two products are formed when 2,2-dimethylcyclohexanol is treated with sodium 
chloride in the presence of aqueous sulfuric acid but only one product is formed when 
3,3-dimethylcyclohexanol is treated under the same conditions.  Explain by showing both 



 
 

reactions, giving the complete reaction mechanism in each case and showing all three 
products.  (30 pts) 
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We see a rearrangement from a less stable 
secondary carbcation to a more stable tertiary 
carbocation.
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3,3-dimethylcyclohexanol
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We get a secondary carbocation which is attacked by the chlorine nulceophile 
but there is no rearrangement since the two methyl groups are too far away.  

5. When 2-methyl-2-butene reacts with HBr in the presence of peroxides (ROOR) and 
ultraviolet light one major product is formed but when the same reaction is carried out in 
the absence of peroxides a different product is formed.  Explain by showing the complete 
reaction mechanism and the product formed in each case.  (30 pts) 

CH3 CH C CH3

CH3

2-methyl-2-butene

In the presence of peroxides: RO OR 2 RO
 RO + H Br ROH + Br

Br
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In the absence of peroxides:
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6.  Give the product of the following reaction, showing the complete reaction mechanism 
and paying particular attention to regiochemistry and stereochemistry.  (20 pts) 
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