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EDITORIAL

Nucleophilicity follows basicity around a row, which means that 
Nucleophilicity increases as basicity increases from right to left on 
the periodic table. Nucleophilicity decreases as basicity decreases 
from left to right on the periodic table.

For elements in similarly organized organisms with the same 
charge, nucleophilicity decreases from left to right in the periodic 
table, paralleling basicity. Hydroxide ion, for example, is a stronger 
nucleophile than fluoride ion.

An atom, ion, or molecule with an electron pair that can be 
donated in bonding to an electrophile is called a nucleophile (or 
Lewis acid).

Many functional groups contain weakly electrophilic carbon atoms 
(shown in red).

as an example). Alkyl halides and sulfonate esters C-X and 
C-OSO

2
R, as well as alkyl halides and sulfonate esters C-X and 

C-OSO
2
R, are among them.

Aldehydes and ketones are carbonyl compounds with the formula 
C=O.

These electrophilic functions can react in two ways with 
nucleophiles (bases):

(i) Carbon substitution or extension (this reflects nucleophilicity)

(ii) -Elimination or the formation of enolate anion (this reflects 
basicity)

Since these electrophilic reactants are weak, such reactions usually 
necessitate the use of strong catalysts.

To continue, you'll need nucleophiles or bases.

If a preliminary ionization to a highly electrophilic carbocation 
occurs, the following will happen: [C-X ——> C(+) + X(–) ]

[C=O + A(+) ——> (+)C-O-A] or if the carbonyl group is converted 
to its more electrophilic conjugate acid:

And reactions with nucleophiles or bases that are much weaker 
can occur.

It's unavoidable for basicity (base strength) and nucleophilicity 
(nucleophile strength) to be confused. Since basicity is a less 
difficult concept to grasp, it is a good place to start.

The capacity of a base to accept a proton is referred to as basicity. 
As shown below, basicity can be compared to the pKa of the 
corresponding conjugate acid. The weakest conjugate acids have 
the strongest bases, and vice versa. The following table contains a 
staggering number of basicities, spanning over fifty powers of ten!

The weakest acid and weakest base would predominate in an acid-
base equilibrium (they must be on the same side of the equilibrium). 
Understanding the pKa values for common compounds is a good 
starting point for learning about acid-base factors in reaction 
mechanisms.

Effects of Solvents The reactivity of nucleophilic anions is 
significantly influenced by their solution. The nucleophilicities 
cited above were obtained from methanol-based reactions. As seen 
in the diagram on the right, polar, protic solvents including water 
and alcohols solvate anions by hydrogen bonding interactions. 
These solvated anions are more stable and less reactive than 
"naked" anions that are not solvated.
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