SCH4U												September 2017
Preparation and Reactions of Organic Compounds

1) Reactions with Hydrocarbons: 

a) Combustion:
ALL hydrocarbons react with oxygen to form CO2 and H2O

Examples:
	i) Pentane + O2 
C5H12    +  O2  


	ii) Benzene + O2 
C6H6       +  O2  



 
b) Substitution:
· Hydrogens are substituted with other atoms such as halogens
· It is the ONLY type of reaction that alkanes and cycloalkanes can undergo other than combustion
· Substitution reactions are very slow with alkanes and require heat or UV light to make them happen (except with fluorine which is quite reactive)
 
Examples: 
	                           UV
i) Ethane    +   Br2     	




	ii) Cyclopropane  +  F2  




	iii) Fluoroethane  +  F2  




	iv) Benzene  +  Cl2 






	





c) Addition:
· Alkanes CANNOT undergo this type of reaction
· A double or triple bond is the site of the reaction
· For each multiple bond that is broken, 2 new atoms can be added in, hence the term addition reaction

Examples:
	i)     Halogenation:

H2C=CH2  +  Br2   



	ii) Hydrogenation:

HC Ξ CH  +  2H2  




	iii) Hydrohalogenation: (the rich get richer rule)

CH2 = CH-CH3  +  HBr    




	iv) Hydration: (how alcohols are prepared)

CH2=CH2  +  H2O  







TRY THESE:

1.    3-ethyl-2-pentene   +   H2  



2.    1-butene   +   HBr   



3.    3-methyl-1-pentene   +   H2O      



4.    benzene   +   F2  


2. Preparation and Reaction of Hydrocarbon Derivatives


a) Reactions of Alcohols

1. Combustion:

CH3CH2CH2CH2OH  +  O2 


2. Dehydration: (elimination) – how alkenes are formed

CH3-CH-CH3    
         	        OH

3. Condensation (how ethers are prepared)

            CH3OH  +  CH3OH    CH3OCH3  +  H2O


TRY THESE by first writing the condensed structural diagrams of the reactants:
1. 2-butene  +  water  




2. 1-propanol  




3. Ethanol  +  oxygen   




4. 1-propanol + ethanol













b) Aldehydes and Ketones:   Both contain C=O (carbonyl group)
                            	                                     
i) Preparation:       Alcohol  +  active oxygen    aldehyde or ketone  (Controlled Oxidation)
            
Aldehyde Preparation
	                           OH                           O
(1o alcohol)   CH3-CH2     + (O)    CH3C        + H2O  
                                                             H




                  
Ketone Preparation
	                            
                           OH                              O
(2o alcohol)   CH3 CH CH3  + (O)    CH3CCH3  +  H2O   






ii) Reactions: (Hydrogenation)

	       O
CH3C       + H2    CH3CH2OH
      H


	
       O                            OH
CH3CCH3  +  H2    CH3CHCH3





TRY:
 Draw structural diagrams to illustrate the controlled oxidation of the following and name the products.

a) 2-pentanol		                                                		 b) 1-hexanol














										
c) Carboxylic Acids

[bookmark: _GoBack]Preparation:   1o Alcohol   aldehyde   carboxylic acid     (Controlled oxidation)

	Step 1:    CH3CH2OH  +  (O)  




	Step 2:
        O
CH3 C    +  (O)    
        H






TRY THESE:
1-propanol  propanoic acid






2-methyl – 1- butanol  
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