Alkenes
OBJECTIVES:
9. Draw structural formulas and state the names for straight-chain alkenes.

10. Outline the reaction of symmetrical alkenes with hydrogen, bromine, hydrogen halides, and water.

11. Outline the uses of reactions of alkenes.

Another homologous series of compounds is called the alkenes have a general formula: 

CnH2n
Alkenes have fewer hydrogen atoms than the alkanes.  The extra valencies left over occur as double bonds between a pair of carbon atoms, making alkenes unsaturated hydrocarbons.  The double bonds are more reactive than single bonds making the alkenes chemically more reactive.
The simplest alkenes are listed in the table below: 

	Formula
	Structure
	Name / Uses

	C2H4
	
	Ethene - used as an industrial starter chemical.

	C3H6
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	Propene

	C4H8
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	Butene

	C5H10
	[image: image3.png]



	Pentene

	C6H12
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	Hexene


These compounds are named in a similar manner to the alkanes except that the suffix is -ene. 

The Nomenclature of Alkenes

· The parent compound is named from the longest continuous chain containing a double bond.

· ane changes to ene, using the same prefixes as in the alkanes.

· The parent chain compound has a number indicating where the double bond is attached.  The number comes from the C on which the double bond begins and is always placed before the name of the parent compound.

· C’s are numbered so that the lowest position number is assigned to the first C to which the double bond is attached.

· If more than one double bond is present, the ene ending must be preceded by a prefix indicating the number of double bonds in the molecule.

· The parent compound is named from the longest continuous chain containing a double bond.
Addition Reactions

The C=C bond is not as strong as the C-C bond.  This accounts for the relative reactivity of alkenes compared to alkanes.  The most important reactions of alkenes are addition reactions.  Reactive molecules such as hydrogen, bromine, hydrogen halides, and water are able to add across the double bond, breaking it, and producing alkanes.  

Hydrogenation of Alkenes (Reaction of Alkenes with Hydrogen)
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· Alkenes can be reduced to alkanes with H2 in the presence of metal catalysts such as Pt, Pd, Ni or Rh. 

· The two new C-H bonds are formed simultaneously from H atoms absorbed into the metal surface. 

· The addition of hydrogen to unsaturated vegetable oils is used industrially to make margarine.  Hydrogenation reduces the number of double bonds in polyunsaturated vegetable oils present in the margarine, which causes it to become a solid at room temperature. 

Hydration of Alkenes (Reaction of Alkenes with Water)
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· When treated with an acid, most commonly H2SO4, alkenes form alcohols. 

·  Ethene is an important product formed during the cracking of oil.  Although ethanol can be made from the fermentation of starch and sugars, much industrial ethanol is formed from the addition of water to ethane.

Reaction of Alkenes with Hydrogen Halides 
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· When treated with HX, alkenes form alkyl halides. 

· Hydrogen halide reactivity order : HI > HBr > HCl > HF 
· For addition of hydrogen halides to alkenes, the H atom adds to the C with the most H atoms already present.

Reaction of Alkenes with Bromine
· When treated with Br2, the C=C bond is broken, producing a dihalogenoalkane.

· Pure bromine is a red liquid but it has a distinctive yellow/orange colour in solution.  When a solution of bromine is added to an alkene the product is colourless.  This decolourization of bromine solution provides a useful test to indicate the presence of an alkene group.

