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1) Chemical Reactions of Alkanes

i) Cracking:




large alkane + hydrogen  gas ( smaller alkane

ii) Reforming

small alkane ( larger alkane (or more branched) +hydrogen gas 
iii) Complete Combustion (fast)


alkane + oxygen gas ( carbon dioxide gas + water + energy

e.g.  C3H8(g) + 5O2(g)  (  3CO2 (g) + 4 H2O(g) + energy

iv) Incomplete Combustion (slow)


alkane + oxygen gas ( carbon dioxide gas + water + carbon monoxide gas + solid carbon + energy

e.g.  2C3H8(g) + 7O2(g)  (  2C(s)  + 2CO2 (g) + 8 H2O(g) + energy

v)  Substitution Reaction (slow)


alkane + halogen ( hydrogen halide + alkylhalide 


e.g.  C2H6(g) + Br2(g) ( HBr(g) + C2H5Br(l) (Adding more Br2(g) can lead to substitution of another H atom)
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2) Chemical Reactions of Alky Halides

In addition to undergoing substitution reactions (see example above), alkyl halides can have atoms removed from the molecule to form a double bond.

Elimination  Reaction 


alkyl halide ( alkene + hydrogen halide


e.g.   C2H5Br(l) ( C2H4(g) + HBr(g)
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3) Chemical Reactions of Alkenes/Alkynes

Unsaturated hydrocarbon can undergo many of the alkane reactions discussed.  Alkenes and Alkynes undergo addition reactions in which atoms are added to the molecule with no loss of hydrogen atoms.  This is due to the presence of double and triple bonds. 

i)   Addition Halogenation  

e.g. alkene  + halogen   (  alkyl halide 


        Br   Br
                                                                                                            (         (

H - C = C - H  +  Br2(g)      ( 
 H - C - C - H  
             (         (                                                                                 (         (
      H    H                                          H    H                                            


       ethene

             
 1,2-dibromoethane

ii)  Addition Hydrogenation 
e.g. alkyne + hydrogen gas (  alkane

         H   H
                                                                                                              (         (

H - C ( C - H  +  2H2(g)     (
  H - C - C - H  
                 (         (
                                                          H    H                                            


       ethyne


                        ethane


When diatomic molecules are added to a double or triple bond, 

only one possible product is formed. 
When molecules of 

non-identical atoms are added to a double or triple bond, two 

different products are possible, but only one main product is formed.
iii)  Addition Hydrohalogenation
e.g. alkene + hydrogen halide (  alkyl halide

       H   Br
                                                                                 

                                (         (

H - C = CH - CH3    +  HBr(g)             (       H - C - CH – CH3  
             (                                                                      


             (          
       H    
                                   

       H                                                


       propene

           



   2-bromopropane

iv) Addition Hydration  

 e.g. alkene + water (  alcohol


      H    OH
                                                                                 

                               (         (

H - C = CH – CH3    +  HOH              (  
H - C - CH – CH3  
             (                                                                        


             (       
       H    
                                   

       H                                                


       propene

           



   2-hydroxypropane (an alcohol)










(2-propanol)

Practice Problems:

1 a)   Using molecular formulas write one possible equation for the complete combustion of octane.

   b)   Using molecular formulas write two possible equations for the incomplete combustion of octane.

2.  Classify each of the following reactions as one of the following types:  hydrohalogenation, substitution, 

      hydrogenation, halogenation or combustion.  


a)  methyl-2-butene + hydrogen bromide  (

b)  ethyne + Cl2  (

c)  2-butyne + H2 (in excess) (

d)  4-methyl-3-ethyl-2-pentene + O2 (

e)  ethane + I2  (
3.  Classify the following reactions and fill in the blank with the suitable reactant or product. Draw complete 

     structural diagram for the following organic reactions including.


a)  1-hexene + __________ (in the presence of H2SO4) (   2-hexanol (an alcohol)


b)  2-butyne + hydrogen gas (in excess)  (  ___________


c)  4,4-dimethyl-2-pentyne + ____________  (  2,2-dimethylpentane


d)  propane + chlorine gas (  1-chloropropane + _________


e)  __________ + HBr  (  1-bromo-1-ethene

4.  What compounds will be produced in the following reactions?





5.  Draw complete structural diagrams to represent addition reactions to produce each of the following 

     compounds.


a)  2,3-dichlorohexane


b)  2-bromobutane


c) 1,2-dibromobutene


d)  2-chloro-2-methylpentane
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Markovnikov’s Rule:








When a hydrogen halide or water is added to an alkene/alkyne, the hydrogen atom bonds to the carbon atom within the double bond that already has more hydrogen atoms. 
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