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Nucleophilic Substitution Reaction 4

¢t 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
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Nucleophilic Substitution Reaction

Leaving Group Tendency
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Nucleophilic Substitution Reaction U
Leaving Group Tendency
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Nucleophilic

Substitution Reaction
(Part 2)

SN1Reaction Mechavism

Factors affecting of SN

Stereochemistry
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SN1 Reaction
Substitution Nucleophilic Unimolecular Reaction

> In Rate Determining Step (RDS)- Involve only 1 Molecule
» Rate < [Subsirate]’j 1st Order Kinetic
» SN1- Carbocation Intermediate a0

> Rate- depends on formation of stable Carbocation Before Rearrangement

Hydrolysis of Alkyl Halide:- Preferred in 3°o|ky| halide — &N
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SN1 Reaction

Substitution Nucleophilic Unimolecular Reqciion

Hydrolysis of Alkyl Halide:- o o~ ?i C -
c —él— 4 o ¢ t — C{L_ v+
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SN1 Reaction Mechanism- - shik > Phes] A > me skl

Step 1: Formation of Cor@ccﬂdn, Rearrangement Possible | > 2 3°]
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SN1 Reaction

Substitution Nucleophilic Unimolecular Reaction
SN1 Reaction Mechanism- @

Step 1: Formation of Carbocation, Rearrangement Possible [ 1 > 2 2> 3] ®_c‘+
RDS —
(Cp),c—d —=— U+ ()t ®
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SN1 Reaction

Imp Points & Factors of SN! Reaction
RDS _
1. Kinetics- First Order Kinefics (c;g)sc— g ——— Y4+ (C“'_'e.)gc"'

Rote —L&x]i + Rote of eN' Reach depends on Conl: 45 Wiyl holide oy

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

Conc. of Nucleophile: No effects, but depends on nature of Nucleophile
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SN1 Reaction U
Imp Points & Factors of SN' Reaction
4. Nature of Alkyl Halide:
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Imp Points & Factors of SN! Reaction

5. Nature of Solvent: e
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6. Temp: SN1 > Exothermic- Release energy, occurs at Low temp




SN1 Reaction

Stereochemistry in SN' Reaction
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SN1 Reaction

Stereochemistry in SN! Reaction
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SN1 Reaction i
Stereochemistry in SN' Reaction
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Stereochemistry in SN! Reaction
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Stereochemistry in SN' Reaction
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Nucleophilic

Substitution Reaction
(Part 3)

Factors affectingRate of SN2
SN1 vs SN2
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SN2 Reaction

Bimolecular Substitution Nucleophilic Reaction
> In Rate Determining Step (RDS)- Involve 2 Molecule
> Rate o [RX] [KOH], 2nd Order Kinetic
> SN2- Transition Infermediate, Single Step gN'- et -2° >:‘. 7
> Rate- depends on formation of stable transition state -y 7
/@ =

@

> Rate «« 1/Steric Hinderance

Hydrolysis of Alkyl Halide:- Preferred in 1°Alkyl Halide
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SN2 Reaction

Bimolecular Substitution Nucleophilic Reaction
Hydrolysis of Alkyl Halide:- Preferred in 1 Alkyl Halide
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SN2 Reaction U

Imp Points & Factors of SN Reaction

— (g ceton = a Single
1. Kinetics- Second Order Kinetics CHX + KOH A—ms: Ho— Cib g st

Rafe & [Ri LKl | RewhRate frsy™ depends on conc dy RX and K beth

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: r Roe > BI>B6> K >Eﬁ <5S:'
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SN2 Reaction 4

Important Points and Factor
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SN2 Reaction

75 Important Points and Factor
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SN2 Reaction

Imp Points & Factors of SN! Reaction

5. Nature of Nucleophile- High Conc and Strong Nu - Rate of Reaction
/ v - — o "
#SNT s B KB, O, SO ST T O, Rl fin, — Sheng Ny
a o' > Wo i QM oo

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
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Stereochemistry
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