
Chemistry 108A Name  
Fall 2006 Section  
Second Exam   
 

 Problem Points   Problem Points 
1) (20 points)   5) (10 points)  
2) (15 points)   6) (15 points)  
3) (10 points)   7) (20 points)  
4) (10 points)      

 
This exam has 7 questions and 7 pages. Check that your exam is complete. Show all work. 
 
1. (20 points) Predict the principal product of each of the following reactions. 
 

 

 

a)

Br

+ Na
+
CN

Ð DMF
 

 
 
 
 

 

 

b)

Br

+ CH3C C Na
+

 
 
 
 
 
 
 c) 
 
 
 
 
 
 
 d) 
 
 
 
 
 

 

 

e) 2-hexyne
Li

NH3  

Br
1) Mg/THF 
2) H2O

1) BH3, THF 

2) H2O2/HO-
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2. (15 points) For each of the following compounds assign R or S to each stereocenter. 
 

 

Br

CH3C

CH3

CH3CH2

D

CH

CHCH2

H3C

CHO CH(CH3)2

H
CH3C

Cl

H3C

H

CCl

Cl Br

C

FH

Br Cl

C

HCH3CH2

D OH

C

HCH3

a. b.

c.

e.

d.

f.
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3. (10 points) (S)-1-Chloro-2-methylbutane has been shown to have (+) rotation. Among the 

products of light-induced chlorination (Cl2, hν) are (Ð)-1,4-dichloro-2-methylbutane and 
(±)-1,2-dichloro-2-methylbutane. 

 
a. Write out the absolute stereochemistry of the (Ð)-1,4-dichloro-2-methylbutane 

produced by the reaction and assign the proper R or S label. What relationship 
does this example show between sign of rotation and configuration? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. What does the fact that the 1,2-dichloro-2-methylbutane produced is totally 

racemic indicate about the mechanism and the nature of the intermediate? 
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4. (10 points) Optically active 1-chloro-3-methylcyclopentane was treated with potassium t-
butoxide in t-butyl alcohol. Two isomeric alkenes were obtained. The major product was 
optically active whereas the minor product was optically inactive. What are the structures 
of the major and minor products? 

 

 

 
Cl

CH3

K
+
OC(CH3)3

HOC(CH3)3

optically
active  
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5. (10 points) 2-Bromo-, 2-chloro-, and 2-iodo-2-methylbutanes react at different rates with 
pure methanol but produce the same mixture of 2-methoxy-2-methylbutane and alkenes 
as products. Explain these results in terms of the reaction mechanism. 
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6. (15 points) Given the Newman projection 
  

Br

HCH3

CH3

H H

 
 

 Is this structure R or S? Determine whether each of the following structures is equivalent 
to the above Newman projection or to its enantiomer. 

 

 

 

H

CH3H

Br

CH3 H

a. CH Br

CH3

CH2CH3

b.

c. d.

Br

Br

 



Chemistry 108A  Fall 2006 
Second Exam  Page 7 

7. (20 points) Show how each of the following conversions may be accomplished in good 
yield. In each case, use only the indicated starting material as a source of carbon. You 
may use any solvents and reagents you choose. 

 

Do any TWO of the following. 

 

 

 
a) CH3CH2CH2CH CH2 CH3CH2CH2C CH

 
 
 
 
 
 
 
 
 

 

 
b) HC CH CH3CH2C CH

 
 
 
 
 
 
 
 

 

 

c) C C
(CH3)3C

H

H

C(CH3)3

C C
(CH3)3C C(CH3)3

H H
 

 
 
 
 
 
 
 
 
 
 d)  CH3C CCH3

H

Br

CH
3

H

Br

CH3


