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Nucleophilic 
Substitution Reaction

(Part 1)

Nucleophiles/Leaving groups 

Tendency

Nucleophilic Substitution Reaction

A chemical reaction in which an electron-rich nucleophile replaces a 

functional group in an electron-deficient molecule.
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Nucleophilic Substitution Reaction

Leaving Group Tendency

For identify best LG- we can observe

1. Formation of stable Anion

2. Strong Acid have good LG-  HI > HBr > HCl > HF  -- Acidic order

3. Weakest Conjugated base is a good LG- 

Nucleophilic Substitution Reaction

Leaving Group Tendency
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Nucleophilic Substitution Reaction

Leaving Group Tendency
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Nucleophilic 
Substitution Reaction

(Part 2)

SN1 Reaction Mechanism

Factors affecting of SN1

Stereochemistry
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SN1 Reaction

Substitution Nucleophilic Unimolecular Reaction

➢ In Rate Determining Step (RDS)- Involve only 1 Molecule

➢ Rate        [Substrate],    1st Order Kinetic

➢ SN1- Carbocation Intermediate

➢ Rate- depends on formation of stable Carbocation Before Rearrangement

Hydrolysis of Alkyl Halide:- Preferred in 3 alkyl halide

SN1 Reaction

Substitution Nucleophilic Unimolecular Reaction

Hydrolysis of Alkyl Halide:-

SN1 Reaction Mechanism-

Step 1: Formation of Carbocation, Rearrangement Possible [ 1 → 2 → 3 ]

Step 2: Nu Attack
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SN1 Reaction

Substitution Nucleophilic Unimolecular Reaction
SN1 Reaction Mechanism-

Step 1: Formation of Carbocation, Rearrangement Possible [ 1 → 2 → 3 ]

Step 2: Nu Attack

SN1 Reaction

Imp Points & Factors of SN1 Reaction

1. Kinetics- First Order Kinetics

2. Conc. of Alkyl Halide: increase the rate of reaction with in conc. of alkyl halide

3. Conc. of Nucleophile: No effects, but depends on nature of Nucleophile

4. Nature of Alkyl Halide:
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SN1 Reaction

Imp Points & Factors of SN1 Reaction

4. Nature of Alkyl Halide:

SN1 Reaction

Imp Points & Factors of SN1 Reaction

5. Nature of Solvent: 

6. Temp: SN1 → Exothermic- Release energy, occurs at Low temp
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SN1 Reaction

Stereochemistry in SN1 Reaction

SN1 Reaction

Stereochemistry in SN1 Reaction
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SN1 Reaction

Stereochemistry in SN1 Reaction

SN1 Reaction

Stereochemistry in SN1 Reaction
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SN1 Reaction

Stereochemistry in SN1 Reaction
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Nucleophilic 
Substitution Reaction

(Part 3)

SN2 Reaction Mechanism

Factors affecting Rate of SN2

SN1 vs SN2
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SN2 Reaction

Bimolecular Substitution Nucleophilic Reaction

➢ In Rate Determining Step (RDS)- Involve 2 Molecule

➢ Rate        [RX] [KOH],               2nd Order Kinetic

➢ SN2- Transition Intermediate, Single Step

➢ Rate- depends on formation of stable transition state

➢ Rate    1/Steric Hinderance

Hydrolysis of Alkyl Halide:-  Preferred in 1 Alkyl Halide 

SN2 Reaction

Bimolecular Substitution Nucleophilic Reaction

Hydrolysis of Alkyl Halide:-  Preferred in 1 Alkyl Halide

Reaction Mechanism 
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SN2 Reaction

Imp Points & Factors of SN1 Reaction

1. Kinetics- Second Order Kinetics

2. Conc. of Alkyl Halide: increase the rate of reaction with in conc. of alkyl halide

3. Conc. of Nucleophile/Base: increase the rate of reaction with in conc. of Strong Base

4. Nature of Alkyl Halide:

SN2 Reaction

Important Points and Factor
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SN2 Reaction

Important Points and Factor

SN2 Reaction

Imp Points & Factors of SN1 Reaction

5. Nature of Nucleophile- High Conc and Strong Nu -    Rate of Reaction

6. Nature of Solvent- Polar Aprotic Solvent -  

 Acetone, DMSO (dimethyl sulfoxide), Ether, DMF (dimethyl formide)

7. Temperature- Exothermic, at low temp
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SN2 Reaction

Stereochemistry

SN2 Reaction
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