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Nucleophiles and their Nucleophilicity:
• Nucleus loving species

• Nucleophile is a species having negative charge or
lone pair of electrons and should
be capable of donation its electron pair to electrophile.

• They are electron rich species.

• They acts as lewis bases.



Nucleophilicity:

Measure of how readily a nucleophlie is able to attack an electrophile, determinedbyrateconstant

Factors affecting nucleophilicity in polar protic solvents:

i. Charge density: When attacking atoms (donor atoms) are same , then stronger the base
better the nucleophile. Negatively charged species are stronger base and better nucleophile 
than corresponding neutral species.



ii. Variation in group:

Solvation: greater the solvation, lesser the nucleophilicity.

Solvation  charge density. Extent of solvation : F
-
> Cl

-
>Br

-
>I

-

Polarizability of atom: Greater the polarizability more free the electron cloud of that atom moves towards 
electrophile , more will be the nucleophlicity .

Order of Nucleophilicity:

Note :

Basicity - NH3 > PH3



iii. Variation in Period:

• Same as basicity

• Inverse of E.N. of donar atom

iv. Steric factor:

Greater the steric factor around the donar atom, lesser the nucleophilicity.

Note:

• overall nucleophilicity in polar protic solvent:

SH > I > CN > OH > N3 > Br > ArO > Cl > py > AcO > H2O >  
CN > CH3O > Br > NH3 > Cl > F > EtOH

• Eg.
>

>



In Polar aprotic solvent :

• It depends only on charge density and steric factors(no profound effect of solvation)

• In polar protic solvent large nucleophiles are good(because of poor solvation), and the halide ions 
show the following order

F – < Cl – < Br – < I –

• In DMSO, the relative order of nucleophilicity of halide ions is

F – > Cl – > Br – > I –

• This effect is related to the strength of the interaction between nucleophile and solvent molecules of 

polar protic solvent forms hydrogen bond to nucleophiles in the following manner :

e.g. In aprotic solvent

Note:

In case when donor/Nucleophilic atom is same, nucleophilicity is same as basicity.



• Nucleophilicity & Basicity :

Nucleophilicity Basicity
The tendency to give electron pair to
an electron deficient atom other than
proton is defined as nucleophilicity

Bases are the species which accept
the proton or which donates l.p. of
electron to proton

Nucleophilicity increases down the 
group

Basicity decreases down the group 
NH3 > PH3

Kinetic Parameter Thermodyanmic Parameter

Influenced by steric factors Steric factors does not effect much
the basicity

Decreases left to right in period Decreases left to right in period

• α-Effect:

Nucleophiles having another lone pair adjacent to them are better nucleophile.

NH2-NH2 > NH3 HO – OH > H2O
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Electrophlie:

• Electron loving species

• Electrophiles are electron deficient species.

• They acts as lewis acids

• They should be having low-lying empty orbital

Neutral
CO2, CS2, SO3, 
AlCl3, Br2

Positively Charged
Br+, NO2

+, Cl+, CH3
+, 

CH3CO+



Electrophilicity:

• Measure of how readily an electrophile is able to accept an electron pair from a
nucleophlie.

• It depends upon two factors :  Electron deficiency



• Greeter the electron deficiency , more will be the electrophilicity.

• Greater the steric factor around the electrophilic center, lesser will be electrophilicity



#Rate of nucleophilic addition on carbonyl  ∝ Electrophilicity of carbonyls
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