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Alkenes
Organic Chemistry

Chemical Reactions

Hydrogenation Reaction

Halogenation ReactionHalogenation Reaction

Syn and Anti AdditionSyn and Anti Addition



Alkene Chemical Properties

Alkenes are more reactive than alkanes due to the presence of the double 

bond (σ+π)

Types of Reactions:

 (I) Addition Reaction

1. Addition of Hydrogen (Hydrogenation)

2. Addition of Halogen (Halogenation)

3. Addition HX (Hydrohalogenation)

4. Addition of Water

5. Addition of Oxygen

6. Addition of O3 (Ozonolysis)

7. Addition of H2SO4

8. Addition of Alkene



Alkene Chemical Properties

Alkenes are more reactive than alkanes due to the presence of the double 

bond (σ+π)

Types of Reactions:

 (II) Substitution Reaction

 (III) Oxidation Reaction

✓ By Cold & dil. alkaline KMnO4

✓ Acidic KMnO4 and K2Cr2O7

✓ Hydroxylation



Alkene Chemical Properties

1. Hydrogenation of Alkene ✓ Sanderson & Sabatier Reaction

✓ Reducing Agent- Ni/H2 at 150-200 C

         Pt or Pd/ H2 at RT

✓ Syn Addition Reaction

 



Alkene Chemical Properties

1. Hydrogenation of Alkene

Syn Addition Anti Addition 

जह ाँ जगह खली है वह ां add कर दो जह ाँ जगह खली है वह ां add कर दो, 
फिर एक bond को rotate कर दो 

Addition in Same Plane Addition in Opposite Plane



Alkene Chemical Properties

1. Hydrogenation of Alkene

Cis unsymmetrical alkene-Syn Addition- Racemic Mixture  

Trans unsymmetrical alkene-Syn Addition- Racemic Mixture  



Alkene Chemical Properties

1. Hydrogenation of Alkene

Cis symmetrical alkene-Syn Addition- Meso Compound  

Trans symmetrical alkene-Syn Addition- Racemic Mixture  



Alkene Chemical Properties

2. Halogenation of Alkene ✓ Addition of halogen 

✓  Electrophilic (E+) Addition Reaction

✓ Anti Addition

 



Alkene Chemical Properties

2. Halogenation of Alkene

Cis alkene-Anti Addition- Racemic Compound  

Trans alkene-Anti Addition- Meso Compound  



Alkene Chemical Properties

2. Halogenation of Alkene
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Alkenes
Organic Chemistry

Chemical Reactions

Hydrohalogenation

Morkovnikov’s RuleMorkovnikov’s Rule



Alkene Chemical Properties

3. Hydro-Halogenation of Alkene



Alkene Chemical Properties

Markovnikov’s Rule

➢ In organic chemistry, Markovnikov's rule or Markownikoff's rule describes the outcome of

some addition reactions. The rule was formulated by Russian chemist Vladimir Markovnikov in

1870

➢ The rule states that with the addition of a protic acid HX or other polar reagent to an

asymmetric alkene, the acid hydrogen (H) or electropositive part gets attached to the carbon

with more hydrogen substituents, and the halide (X) group or electronegative part gets

attached to the carbon with more alkyl substituents

Electrofile H+ को  वह ां जोड़ो C=C के जजस क र्बन पे ह इड्र ोजन ज्य द  है और Cl-/electronegative   को जजसमे ह इड्र ोजन 
कम है 

https://en.wikipedia.org/wiki/Vladimir_Markovnikov
https://en.wikipedia.org/wiki/Vladimir_Markovnikov


Alkene Chemical Properties

3. Hydro-Halogenation of Alkene



Alkene Chemical Properties

3. Hydro-Halogenation of Alkene



Alkene Chemical Properties

3. Hydro-Halogenation of Alkene
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Alkenes
Organic Chemistry

Chemical Reactions

Hydration of Alkene

✓ 1. Acid Catalysed

✓ 2. Hydroboration/Oxidation

✓ 3. Oxymercuration/Demercuration



Alkene Chemical Properties

3. Hydration of Alkene

✓ 1. Acid Catalysed (dil H2SO4)

✓ 2. Hydroboration/Oxidation 1) B2H6/THF, 2) H2O2/OH-

✓ 3. Oxymercuration/Demercuration 1)Hg(AcO)2 2) H2O 3)NaBH4/ OH-

 



Alkene Chemical Properties

3. Hydration of Alkene



Alkene Chemical Properties

A) Acid Catalyzed Hydration ✓ E+ Addition Reaction

✓ Carbocation Intermediate

✓ Carbocation Rearrangement

✓ Rate - Stability of C+ before 

rearrangement



Alkene Chemical Properties

A) Acid Catalyzed Hydration



Alkene Chemical Properties

A) Acid Catalyzed Hydration



Alkene Chemical Properties

B) Hydroboration/Oxidation



Alkene Chemical Properties

B) Hydroboration/Oxidation- Reaction Mechanism



Alkene Chemical Properties

B) Hydroboration/Oxidation- Reaction Mechanism



Alkene Chemical Properties

B) Hydroboration/Oxidation- Reaction Mechanism



Alkene Chemical Properties

B) Oxymercuration & Demercuration
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Alkenes
Organic Chemistry

Chemical Reactions

Ozonolysis of Alkene



Alkene Chemical Properties

5. Ozonolysis of alkene or Addition of O3



Alkene Chemical Properties

5. Ozonolysis or Addition of O3



Alkene Chemical Properties

5. Ozonolysis or Addition of O3



Alkene Chemical Properties

5. Ozonolysis or Addition of O3
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Oxidation Reactions



Alkene Chemical Properties

7. Substitution of Alkene by Halogen (Allylic substitution)



Alkene Chemical Properties

7. Substitution of Alkene by Halogen (Allylic substitution)



Alkene Chemical Properties

7. Substitution of Alkene by Halogen (Allylic substitution)



Alkene Chemical Properties

8. Oxidation of Alkene

 

A) Cold KMnO4

B) Hot KMnO4

C) Catalytic Oxidation

D) Ozonolysis



Alkene Chemical Properties

7. Substitution of Alkene by Halogen (Allylic substitution)



Alkene Chemical Properties

7. Substitution of Alkene by Halogen (Allylic substitution)



Thanks for Watching

Subscribe my YouTube 

Channel
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