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11.2  Alkanes 

A large number of 
carbon compounds are 
possible because the 
covalent bond between 
carbon atoms, such as 
those in hexane, C6H14, 
are very strong. 

Learning Goal  Write the IUPAC names and draw the 
condensed structural formulas and skeletal formulas for 
alkanes and cycloalkanes.	
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Naming Alkanes 

Alkanes 
•  are hydrocarbons that contain only C—C and C—H bonds 
•  are formed by a continuous chain of carbon atoms  
•  are named using the IUPAC (International Union of Pure and 

Applied Chemistry) system 
•  have names that end in ane 
•  use Greek prefixes to name carbon chains with five or more 

carbon atoms 
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IUPAC Naming of First Ten Alkanes 



2 

Chemistry: An Introduction to General, Organic, and Biological Chemistry, Twelfth Edition   © 2015 Pearson Education, Inc.  

Condensed Structural Formulas 

In a condensed structural formula, 
•  each carbon atom and its attached hydrogen atoms are written  

as a group 
•  a subscript indicates the number of hydrogen atoms bonded to 

each carbon atom 
The condensed structural formula of butane has four carbon atoms.  

CH3—CH2—CH2—CH3     butane 

Core Chemistry Skill  Naming and Drawing Alkanes 	
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Condensed Structural Formulas 

Alkanes are written with structural formulas that are 
•  expanded to show each bond 
•  condensed to show each carbon atom and its attached 

hydrogen atoms  

     Expanded            Condensed             Expanded           Condensed 
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Writing Skeletal Formulas 

Alkane compounds can also be represented by their 
•  molecular formulas, which give the total number of 

carbon and hydrogen atoms 
•  skeletal formulas, which show the carbon skeleton in 

which carbon atoms are represented at the end of each line 
or at each corner 
            CH2           CH3 

            CH3                    CH2 



3 

Chemistry: An Introduction to General, Organic, and Biological Chemistry, Twelfth Edition   © 2015 Pearson Education, Inc.  

Conformations of Alkanes 

Carbon atoms in a chain connected by single C—C bonds 
•  can rotate, so groups attached to each carbon move freely  

about the C—C bond  
•  can have different arrangements known as conformations 
 
 
 
 
 
As the —CH3  groups rotate about the single C—C  bond, they 
appear at different angles. 
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Alkane Representations 

A hexane molecule can be 
represented in several ways: 
•  as a molecular formula 
•  as a ball-and-stick model 
•  as an expanded structural formula 
•  as a condensed structural formula  
•  as a skeletal formula 
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Structural Formulas for Butane, C4H10 
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Study Check  

Given the following expanded structural formula, provide the 
 
 
 
 

A.  molecular formula 

B.  condensed structural formula 
C.  compound name 
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Solution  

Given the following expanded structural formula, provide the 
 
 
 
 
A.  molecular formula     C5H12 

B.  condensed structural formula   

     CH3—CH2—CH2—CH2—CH3 

C.  compound name   pentane 
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Study Check 

Write the condensed structural formula for 
A.  ethane        
 
B.  heptane 
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Solution 

Write the condensed structural formula for 
A.  ethane       CH3—CH3 
 
B.  heptane   CH3—CH2—CH2—CH2—CH2—CH2—CH3 
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Cycloalkanes 

Cycloalkanes 
•  are cyclic alkanes 
•  have two fewer hydrogen atoms than the open chain form 
•  are named by using the prefix cyclo before the name of the 

alkane chain with the same number of carbon atoms 
       propane, C3H8   cyclopropane, C3H6   

H2C

H2
C

CH2H3C

H2
C

CH3
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Formulas of Cycloalkanes 
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Study Check 

Give the IUPAC name for each of the following compounds: 
 
 
A.   
 
 
 
 
B.   
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Solution 

Give the IUPAC name for each of the following compounds: 
 
 
A.   

      An alkane with eight continuous carbon atoms is octane. 
 
 
 
B.         A cyclic molecule with five carbons is 

       cyclopentane. 
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Study Check 

Name the following alkanes: 
 
A.  CH3—CH2—CH2—CH3 

B. 

 

C.  CH3—CH2—CH2—CH2—CH2—CH2—CH2—CH3 

 

D.   
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Solution 

Name the following alkanes: 
 
A.  CH3—CH2—CH2—CH3    butane 

B.  cyclopropane 

 

C.  CH3—CH2—CH2—CH2—CH2—CH2—CH2—CH3
 octane 

D.    cyclohexane 
   


