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 Alkenes are hydrocarbons that contain a carbon-carbon 
double bond(c=c) in their molecule. 

 Molecular formula is CnH2n  where n=number of carbon atoms. 

 Alkenes are unsaturated hydrocarbons which contain two 
hydrogen less than alkanes. 

 Alkenes are commonly known as olefins because the lower 
members form oily products 

 Alkenes has physical properties similar to those of alkanes. 

    Examples- 

         H2C=CH2             H2C=CH-CH-CH2 

        Ethylene                        1-Butene 

 













 Alkenes are prepared by Elimination of an atom or group of atoms 
from adjacent carbons to form carbon-carbon double bond. 

1) Dehydration of Alcohols 

When an alcohol is heated in the presence of a mineral acid catalyst, It 

readily loses a molecule of water to give an alkene. 

 

 

 
 

The acid catalysts most commonly used are sulfuric acid, H2S04, and 
phosphoric acid, H3P04. 



Which Alkene Predominates?; Saytzeff’s Rule 

The loss of water from adjacent carbon atoms, can give rise to more than 

one alkene. 

Example: the dehydration of 2-butanol. 
2-butene is the major 

(with two alkyl 

substituents attached 

to 
C=C) 

Saytzeff’s Rule applies 

In every instance in which more than one Alkene can be formed 

The major product is always the alkene with the most alkyl 
substituents attached on the double-bonded carbons. 

























 

 

 

 

 

 

 

 

 

 

 
 





REACTIONS OF ALKENES 
The chemistry of alkenes can be divided into two general types of reactions: 

(1) Electrophilic Addition Reactions 

• The pi bond is localized above and below the C-C sigma bond. 

• The pi electrons are relatively far away from the nuclei and are therefore 
loosely bound. 

The double bond acts as a nucleophile (attacks 
the electrophile). 



Addition of Symmetric and Unsymmetric Reagents to Symmetric 

Alkenes. 
1. Addition of Hydrogen: Catalytic Hydrogenation 

2. Addition of Halogens: Halogenation 

 

Addition of Unsymmetric Reagents to Unsymmetric Alkenes; 

Markovnikov’s Rule. 
 

1. Addition of Hydrogen Halides 

2. Addition of Sulfuric Acid 

3. Addition of Water: Hydration 
4. Addition of HOX: Halohydrin Formation 

(2) Oxidation Reactions 
1. Ozonolysis 

2. Oxidation Using KMnO4 



 Reagents and alkenes can be classified as either symmetric or 

unsymmetric with respect to addition reactions. 
  But if both the reagent and the alkene are unsymmetric, two products are 

possible. 

 If a reagent and/or an alkene is symmetric, only one addition product is 
possible. 



1. Addition of Hydrogen: Hydrogenation 

Addition of a mole of hydrogen to carbon-carbon double bond of Alkenes in 
the presence of suitable catalysts to give an Alkane. 



2. Addition of Halogen: Halogenation 

When an alkene is treated at room temperature with a solution of bromine 

or chlorine in carbon tetrachloride to give the corresponding vicinal dihalide 
(two halogens attached to adjacent carbons) 



3. Addition of Acids 

 A variety of acids add to the double bond of alkenes. 
o The hydrogen ion (or proton) adds to one carbon of the double bond, and 

the remainder of the acid becomes connected to the other carbon. 

 

 

 

 
o Acids that add in this way are the hydrogen halides (H-F, H-Cl, H-Br, H-I), 

sulfuric acid (H-OSO3H) and water (H-OH). 

  Note that 
        -Any electron-deficient species is called an electrophile. 

        - Any electron-rich species is called a nucleophile. 

 The addition of H—A to an alkene is believed to be a two-step process. 

Step 1. The hydrogen ion (the electrophile) attacks the pi-electrons of the 

alkene, forming a C—H bond and a carbocation. 

 

 



Step 2. The negatively charged species A: - (a nucleophile) attacks the 
carbocation and forms a new C—A bond. 

 4. Addition of Hydrogen Halide 
Alkenes react with hydrogen chloride, HC1, hydrogen bromide, HBr and 

hydrogen iodide, HI, to form alkyl halides, RX. 



Markovnikov’s Rule 
In electrophilic addition of H—X to Unsymmetrical Alkenes the hydrogen 

of the hydrogen halide adds to the double-bonded carbon that bears the 

greater number of hydrogen atoms and the negative halide ion adds to 
the other double-bonded carbon. 



Explanation for Markovnikov’s Rule 

Example; the addition of HBr to propene 

5.Addition of Water: Hydration 

If an acid catalyst is present, water (as H-OH) adds to alkenes and the 
product is alcohol. 





6.Addition of HOX: Halohydrin Formation 

o When an alkene is treated with aqueous chlorine or aqueous bromine, 

the addition product is a halohydrin. 
•      When Cl2 is used, the product is a chlorohydrin. 

• When Br2 is used, the product is a bromohydrin. 



o The reaction proceeds as if hypochlorous acid, HO—Cl, or 

hypobromous acid,HO—Br, were the adding reagent. 

• The nucleopbile is hydroxide ion, OH-. 
• The electrophile is chloronium ion, Cl+, or bromoniumion, Br+. 

o Addition of HOX also follows Markovnikov’s rule. 



7.Hydroboration of Alkenes 

o There is also a way to obtain anti-Markovnikov oriented alcohols: 
hydroboration. 

o One great advantage of this hydroboration-oxidation sequence is that it 

provides a route to alcohols that cannot be obtained by the acid-catalyzed 
hydration of alkenes. 



OXIDATION REACTIONS 

1. Ozonolysis 

o The first product, a molozonide, is formed by cycloaddition of the 

oxygen at each end of the ozone molecule to the carbon–carbon double 

bond. 
o This product then rearranges rapidly to an ozonide (explosive if 

isolated). 
o They are usually treated directly with a reducing agent, commonly zinc 

and aqueous acid,to give carbonyl compounds as the isolated products. 



o Ozonolysis can be used to locate the position of a double bond. 

o For example, ozonolysis of 1-butene gives two different aldehydes, 

whereas 2-butene gives a single aldehyde. 

2. Oxidation Using KMnO4 

Alkenes react with alkaline potassium permanganate to form glycols 
(compounds with two adjacent hydroxyl groups). 










