Organic Chemistry 

Notes on Alkenes


Alkenes are highly reactive compounds , due to the electron cloud present in the pi bond that forms the double bond . This electron cloud tends to attract electrophilic species . The type of reaction usually undergone is electrophilic addition reactions , initiated by electrophiles , Lewis acids or  polarized species such as bromine Br2 and water . Alkenes also undergo oxidation , where an oxidizing agent cleaves the double bond . These reactions are referred to as oxidative cleavage . 

Alkenes will react with hydrogen gas at 200oC over a catalyst of Platinum , Nickel or Palladium . 

The metal acts as the electrophile that initiates the reaction .

Alkenes will react with hydrogen halides , usually HF HCl HI HBr . The reaction can be carried out by dissolving the halide in a solvent and mixed with the alkene or the gaseous halide may be bubbled directly into the alkene . The resulting product follows Markovnikov rule that states :

In adding hydrogen halides to alkenes the hydrogen atom will add to the carbon atom of the double bond with the greater number of hydrogen atoms . 

This addition produces a more stable carbocation , where a secondary or tertiary carbocation intermediate species is formed .

Addition of water in an acid catalyzed reaction , usually sulphuric and phosphoric acid , follows the Markovnikov rule . An alcohol is usually produced . Please note that with the exception of ethene primary alcohols are not usually produced . In the case of sulphuric acid , the acid is added and the mixture boiled to 170 – 180 degrees Celsius .

Alkenes will add to bromine and chlorine in the dark at room temperature . A solvent such as carbon tetrachloride is normally used . One of the distinguishing tests for alkenes over alkanes is the rapid decolourisation of bromine .

Alkenes undergo oxidation to form a variety of products .

Alkenes will react with cold dilute basic potassium permanganate to form a diol called glycol . 

Alkenes will react with hot concentrated basic potassium permanganate to form salts of carboxylic acids . If the resulting mixture is acidified , carboxylic acids are formed .

If alkenes are reacted with ozone , at low temperatures an intermediate compound called an ozonide is formed . If the ozonide is treated with zinc and water or in some cases dilute ethanoic acid , aldehydes or ketones are formed .
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