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SYLLABUS 
o Addition to carbon – carbon double bond

o Markonikovs rule

o Electrophilic addition, orientation, reactivity

o Reaarangement, Dimerization, Alkylation

o Peroxode effect (Anti-markonikov)

o Free radical addition, Mechanism of peroxide initiated addition of HB

r

o Syn and anti addition mechanism for addition of halogens

o Electrophilic addition to conjugated dienes (1:2 v/s 1:4 addition)

o Free radical addition to conjugated dienes & reactivity
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REFERENCE BOOKS

❖ Organic chemistry by morrisson & boyed : Vth edition

❖ Advanced organic chemistry by R.K.Bansal

❖ Organic chemistry by I.L.Finar volume I & II (Vth edition)

❖ Organic reaction & mechanism IInd edition by P.S.Kalsi

❖ Organic chemistry by S.M.Mukharjee, S.P.Singh, R.P.Kapoor

1/4/2022 DR. Z.M.GADHAWALA 3



COs : Course Outcomes

To enable students about basic knowledge of

Markonikovs & Anti-Markonikovs rule, Electrop

hilic addition, and free radical addition reactio

n.
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➢ Homolytic Fission & Free Radical

➢ Heterolytic Fission & Electrophile

➢ Electrophile

➢ Addition reaction

➢ Free radicals

➢ Types of Addition reaction

• Hydrogenation

• Halogenation 

• Hydro halogenation

• Hydration 
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Electrophile : Cation or Neutral molecule which are obtai

ned by heterolytic fission and have tendency to accept

electron pair is known as electrophile. eg. NO2+, Cl+,

SO3H+ etc.

Free Radical : Atoms which are obtained by homolytic

fission and having unpaired electrons are called free

radical.

Addition Reaction : Unsaturated compound convert into

saturated compound without loss of atoms.



Type    of 

Reactions

01
Addition Reaction : One molecule combine with other 

molecule and form new compound without loss of atoms.

02
Elimination Reaction: A pair of atoms or groups of 

atoms are removed from a molecules 

03
Substitution Reaction: One functional group is 

replaced by another functional group

04
Rearrangement Reaction: Substituent moves from 

one atom to another atom in the same molecule.
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Addition Reaction Elimination Reaction

Substitution Reaction
Rearrangement Reaction
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Markonikov’s Rule
01

Rule 

02
Examples 

03
Mechanism 

04 Other examples

05 Potential energy diagramM
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1/4/2022 DR. Z.M.GADHAWALA 11



1/4/2022 12

Markonikov's Rule : 

Markonikov's rule also known as Markownikoffs rule. The Russian chemist Vladimir

Vasilyevich Markonikov first formulated this rule in 1865.

Rule : When an unsymmetrical alkene reacts with an unsymmetrical reagent then

more positive part of unsymmetrical reagent goes to the carbon that have more

hydrogen atoms.
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Anti Markonikov’s Rule: (Free Radical Additi

on)

01
Rule 

02
Examples 

03
Mechanism 

04 Other examples
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Electrophilic Addition : Rearrangement
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20 Carbonium ion

(less stable)

30 Carbonium ion

(More stable)

Product Product

Rearrangement

Cl – Cl –
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Electrophilic Addition : Dimerization
(Dimerization of  Isobutylene)
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2 Alkene

(iso butylene)

[Mixture of

two Alkene]

(Dimer)

Con. H2SO4 / H3PO4

80o C

Ni / H2

Alkane



Isobutylene + H+ 30 Carbonium ion (less stable)

Isobutylene + 30 Carbonium ion 30 Carbonium ion (More stable)

30 Carbonium ion 
– H+

2,4,4 tri methyl 1-pentene

&

2,4,4 tri methyl 2-pentene

2,4,4 tri methyl pentane

Ni / H2
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Electrophilic Addition : Alkylation
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Isobutyline + H+ 30 Carbonium ion (less stable)

Isobutyline + 30 Carbonium ion 30 Carbonium ion (More stable)

30 Carbonium ion + Isobutane Iso-octane + 30 Carbonium ion 
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Polymerization of Diene by Free Radical Reaction
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1:3 Butadiene Poly 1:3 Butadiene

Isoprene 
Cis – poly isoprene

(Natural Rubber)

Natural Rubber Vulcanized Rubber 

chloroprene Polychloroprene
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Electrophilic Addition in Conjugated Diene

or 1:4 Addition
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1:4 Pentadiene intermediate+ Br2

Br2

1:4 Adduct

1:3 Butadiene 1:2 & 1:4 Adduct+ Br2

2:4 Hexadiene 1:2 & 1:4 Adduct+ HCl
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1:4 Addition in Conjugated Diene :
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1:2 Vs 1:4 Addition or Rate Vs Equilibrium

1/4/2022 DR. Z.M.GADHAWALA 37

1:3 Butadiene
1:2 Addition

(80%)
+ HBr

– 80oC 1:4 Addition

(20%)

1:2 Addition + 1:4 Addition

+

40o C
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Free Radical Addition in Conjugated Diene
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Peroxide Rad ●

Br – CCl3 Rad – Br

1:3 Butadiene 1o Free radical

Allylic Free Radical 1:2 Adduct

Rad● + + ● CCl3

+ ● CCl3 2o Free radical+

1:4 Adduct+

Allylic Free Radical (stable)
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https://www.youtube.com/hashtag/anti_products

https://www.youtube.com/watch?v=EbLLEbt9

https://youtu.be/EbLLEbt96Cs6Cs

Syn and Anti Addition Reactions : 

https://www.youtube.com/hashtag/anti_products
https://www.youtube.com/watch?v=EbLLEbt96Cs
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https://youtu.be/wVAQ-HGf4vI

Stereo Selective and Stereo Specific Reactions :

https://youtu.be/rAKjN99FlhU

https://youtu.be/VCIr6T2NhLo

https://youtu.be/wVAQ-HGf4vI
https://youtu.be/rAKjN99FlhU
https://youtu.be/VCIr6T2NhLo
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Short Summary of the Course :
UNIT : 1

Electrophilic & Free Radical Addition Reactions :
@ Electrophile & examples @ Free Radical & examples @ Homolytic fission @ Heterolytic fission

@ Addition reaction           @ Markonikov's rule            @ Anti Markonikov's rule

@ Syn and Anti                  @ Stereo selective & Stereo specific reaction

@ Chiral “C” d, l, D, L, Racemic mix.     @ Optical isomer @ Geometrical isomer @ Enantiomer @ Meso compound

@ Diene and Conjugated Diene @ Polymerisation reaction 

UNIT : 2

Active Methylene Group Compounds:
@ Active methylene group   @ Compounds having active methylene group  @ Keto enol tautomerism @ Condensation 

reactions with examples

UNIT : 3 

Nucleophilic Aromatic Substitution Reactions :
@ Nucleophile & examples @ Substitution reactions & examples   @ Nucleophilic Aromatic Substitution & examples 

@ SN1 & SN2 reactions  @ Induced effect  @ Resonance effect  @ Addition reaction @ Benzyne
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Formula For Grand Success in the Examinations

1. Positive Attitude towards Education

2. Confident on yourself & Know yourself

3. Perfect Planning 

4. Time Management

GRAND SUCCESS
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