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 2 
I. (22 points) 

A. (6 pts) Give a correct name for each of the following compounds. 
 

1. CH2CH CHCH3CH2CH2

CH3

CH2CH2CH2CH3

C

C

CH3  
 
 _________________________________________________________ 
 
 

2.
C C

CH3

CH3

CH

H

CH2
Cl

C C CH2CH3

 
 

  _________________________________________________________ 
 

B.  (6 pts.)  Give a correct structure for each of the following names. 
 
1. 4-isobutyl-4-vinylcycloheptene 
 
       
 
 
 
2.  5,5-diiodohept-1-yne 
 
 
 
 
 

C.  (10 pts)  Assign R or S to the following stereogenic (chirality) centers. 
         

  

CH3OCH2CH2 C

CH2OCH3

H Br

H

H

H

Br

CH2CH3

Cl

Br H

   
 
 
      
 



 3 
II.  (24 pts)  

A. (21 points) Complete the following equations giving all organic products.  Stereochemistry must be 
clearly indicated in reactions which are stereoselective.  

  
 

1. 1)  O3

2)  Zn, H3O
C

CH2CH2CH3

H  
 
 
  

 2. HBr
CH3(CH2)6CH CH2  

 
 

 
3. CH3CH2CH2C CH

1)  NaNH2/liq.NH3

2)  CH3CH2CH2Br  
 
 
 

 

CHCl3

K ! OH
4. C C

H

CH3CH2

H

CH2CH3  
 
 
 

 
5. CH3(CH2)6CH CH2

1)  BH3/THF

2)  H2O2/−OH  
 
 
 

 

6. 1)  OsO4

2)  NaHSO3/H2O

CH3

H  
 
 

 

7. NBS (N-bromosuccinimide)

DMSO/H2O
or Br2/H2O  

 
B.  (3 points) Give the reagents required to carry out the following conversion. 
 
 

 
C C

H

CH3CH2CH2CH2

H

CH3
1. CH3CH2CH2CH2C CCH3
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III. (10 pts.) Complete the structures below to show all of the steroisomers of 1-bromo-2-

chlorocyclobutane, C4H6BrCl (there are no more than four correct stereoisomers and there may be 
fewer; use wedges and dotted lines as needed).  Be sure to show all hydrogens.  Cross out any 
boxes that are not used.  Points will be deducted for duplicate or incorrect structures. 
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IV.  (19 pts) Complete the following. 

   A. (3 pts) In the box provided, draw the enantiomer of A. 
 

 

H3C
CH2

CH3

Br

Cl

A

H

H
       

 
B.  (3 pts) In the box provided, draw a diastereomer of A. 
 
 
 
 
 
 

 
C.  (3 pts) Circle the stereogenic (chirality) centers of B.  
 

 

H

CH2

H
Cl

CH CH2 CH Cl

CH3 Cl

B  
 
D.  (3 pts) Circle the prochirality centers in molecule C.     
 

  

CH3 CH2 C CH2 CH2 CH3

O

C  
 
E. (3 pts) Using the partial structure in the box provided, draw a meso stereoisomer that has the 

constitution of structure D. 
 

  

C CCH3 C CH3

Br

H H

Br

H

Br

D   

CH3 CH3

 
 
F.   (4 pts)  Indicate whether the following statements are True or False by circling T or F. 

 
T F 1.  A (+) isomer should have the same melting point as its enantiomer, the (−) isomer. 
T F 2.  Racemic mixtures are rarely optically inactive (i.e., have an optical rotation of zero). 
T F 3.  In many procedures used to resolve a pair of enantiomers, diastereomers are  
   involved. 
T F 4. The enantiomer E should be configurationally stable at room temperature. 

 

     

P

CH3

CH3CH2CH2

E      
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V.  (12 pts)  Label each pair of structures as I (identical), E (enantiomers), D (diastereomers) or C 
   (constitutional isomers – not stereoisomers). 
 

  CH3

H Br
Cl

HCH3CH2

A. and CH2CH3CH3

Br

H
Cl

H

 
 
 

  

B. C
Cl

H
CH2CH2CF3
CH2CH3

and C

CH2CH3

Cl H
CH2CH2CF3  

 
 

  

C.

H

Br
H
Cl

H

CH3 and

Br

Cl

H CH3

H
H  

 
 

  

D.

Cl

CH3 H
CH3

HBr
and

C

C

ClH

CH3

CH3

HBr
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VI. (13 pts)  Beginning with the starting material indicated, show how to achieve each of the following 

syntheses by showing all the reactions that are needed.  (For each reaction, give the starting material, 
conditions over the arrow, and the products).  You may use any inorganic compound or organic 
compound with one or two carbons. 

 
 A.  (6 pts) 
 
 

   

CH3CH2CH2CH2CH2Br CHCH3CH2CH2 CH2OH

OH

?

 
 
 
 
 
 
 
 
 
 
 
 

B.   (7 pts) 
 
 

   
C HCCH3CH2 CHCH3CH2CH2 CH2CH3

Br

?

 
 
 
 


