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I.   (18 points)  
   A.  (12 points).  Give IUPAC names for the following compounds. 
 

 
1. 

       

CH3CH2 CH CH CH2CH3
CH2CH3

CH2CH3

 
 

 
 
 
 
 
____________________________________ 
 

2. 

      

CHCH3CH2 CH2CH CH CH3

CH2CH3CH3

CH CH3CH3

 
 

 
 
 
 
_____________________________________ 

 
3. 

     

CCH3CH2CH2 CH CH2CH3

CH3

CH3CH3

 
 

 
 
 
 
 
_____________________________________ 

4. 

       

CH3CH2CHCH2CH2CH2

CH3

CHCH2CH2CH3

CHCH2CH3

CH3

CH2CH2  
       

 
 
 
 
 
 
_____________________________________ 

 
 
   B.  (6 points)   

 Draw structures for the following names (show all hydrogens). 
 
  
 

 
1.  5-isobutylnonane 

 
 
 
 
 
 
 
 

 
 
2.  4-tert-butyl-4-isopropylheptane 
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II.  (17 points)   
  A.  (8 points)  Partial Lewis (e- dot) structures showing all σ-bonds are given below (both molecules are 

overall neutral).  Complete the structures with lines for bonds and dots for nonbonding electrons.  Show 
formal charges if appropriate.  All structures follow the octet rule. 

      

  

CC
O

O
C

C H

H

H

1.

H

   

2.

C C
S

H

H

H

C

H

H

H
O

 
   
 
   
  B.   (6 points)  Draw two additional resonance structures for the following molecule. 
 
       
     

      

N
O

O  
     
 
  C. (3 points)  Draw one additional resonance structure for the following ion.    

 

       CCH3 CH CH3

O
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III. (6 points)  In the boxes below draw three different isomeric alcohols that have the molecular formula 

C5H12O (there are more than six of these).  Draw these alcohols using condensed structures or any other 
standard symbolism used for writing structures. 

 
   

 
 
 
IV.  (10 points)  

 
A.  (3 points)  Circle the compound with the smallest dipole moment. 

 
   CH3CCl3 CCl3Cl3C CH3CH2Cl CH3CHCl2  
 
 
 
  B.  (6 points) Give the hybridization and approximate C–Z–C bond angle for the atoms marked with an 

arrow. 
   
    hybridization   approximate C–C–C bond angle 
 

  

CCH C O CH3

O

 
            
     
    hybridization   approximate C–N–C bond angle 
 
 
 

       

N

H CH3

CH3
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V.  (10 points)  
       
  A.  (6 points) Draw the products of the following reaction.  
 
 

  C CH2CH3

O
−

+ CCH3 OH

O

 
 
 
 
 
 
 
  
 
 
 
   
 

 Acetic acid (CH3COOH) has a pKa of 4.76 and acetone (CH3COCH3) has a pKa of 19.3.  Will the  
 reaction shown proceed in the direction indicated? 
        (circle one)  Yes           No 
 
 
 
 
B.  (4points) Circle the following reagents which are likely to act as Lewis bases (4 points for no  
errors;  
2 points for one error; 0 points for 2 or more errors) 

 
 
 

SCH3 CH3 OCH3 CH3 BF3

AlBr3 CH3CH2NH2 OCH3CH  
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VI. (14 points) 
 A. Complete the structures below to show ALL constitutional isomers (note: constitutional isomers only, 

no stereoisomers) of C7H16 whose longest chain of atoms has five carbon atoms.  Be sure to show all 
hydrogens.  There are no more than 6 correct constitutional isomers and there may be fewer.  Cross out 
any boxes that are not used.  Points will be deducted for duplicate or incorrect structures. 

 
 

 
 

 
 
 
CC CC C  

 
 

 
 
 
CC CC C  

 
 

 
 
 
CC CC C  

 
 

 
 
 
CC CC C  

 
 
 
 
 
CC CC C  

 
 
 
 
 
CC CC C  
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VII. (14 points) 
 
A.  (4 points) The compounds below have functional groups found in the following list. 
 

 1)  aldehyde 5)  amine 
 2)  alkene 6)  ester 
 3)  alkyne 7)  ether 
 4)  amide 8) ketone 
 

  Under each compound, put the name of the functional group in the compound. 
 

   CH3CH2OCH2CH2CH3  CCH2CH2CH3CH3C  
 
   ______________________________ __________________________________ 

   OCH3CH2CH2CH2CH   CH3CH2CNH2

O

 
 
   ______________________________ __________________________________ 

 
B.  (4 points) McMurry presents three different types of noncovalent interactions.  Name two of these. 

 
 
 
 
 
 
 
 
 

C.  (6 pts) Consider rotation about the C4C3 bond of hydrocarbon A.

CH2CH2 CH2 CH3CH3

1 2 3 4 5

A  
 
     
 
    Complete the Newman Projections to show conformations which fit the following descriptions. 
 

   

1.  The anti conformation about the C4C3 bond.

2.  The gauche conformation about the C4C3 bond.

 
 
 
 



8 

 

VIII.  (12 points) 
 

A.  (3 points) Draw the structure of an isomer with the molecular formula C8H18 that has only 1° hydrogens. 
 
 
 
 
 
 
 
 
 
 

B.  (3 points) Draw the structure of an isomer with the molecular formula C10H22 that has only 1° and 3° 
hydrogens 

 
 
 
 
 
 
 
 
 
 
 
 

C.  (3 points) Draw the structure of an ester that has the molecular formula C5H10O2. 
 
 
 
 
 
 
 
 
 
 
 
 

D.   (3 points)  Circle the alkane that should have the highest boiling point. 
 
 

CH3(CH2)6CH3 CHCH2CH2CH2CH2CH3

CH3

CH3
CCH3 CH2CH2CH2CH3

CH3

CH3

CH3CH2CH2CH2CH2CH2CH3

 
 

 


