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Importance of Nucleophiles in the Formation of Covalent Bond
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DESCRIPTION

Functional groups that are considered nucleophilic have
electron-rich atoms that can transfer two electrons to form a new
covalent bond. The most important nucleophilic atoms in both
laboratory and biological organic chemistry are oxygen, nitrogen,
and sulphur. The most frequent nucleophilic functional groups
are water, alcohols, phenols, amines, thiols, and sporadically
carboxylates. A chemical species known as a nucleophile donates
an electron pair in response to another chemical species in order
to create a chemical bond. An electrophile can be any molecule,
ion, or atom that is in some way electron-deficient. A
nucleophile typically has one electron pair and is negatively
charged or neutral. A substance that reacts to create a new
covalent bond by supplying two electrons is a Lewis base. A base,
or a Bronsted-Lowry base, is a nucleophile that shares an
electron pair with a proton. The conjugate base is always a better
nucleophile because an anion is always a greater nucleophile
than a neutral molecule. The inability of a highly electronegative
atom to share its electrons prevents it from being a good
nucleophile. The protonation state of a nucleophilic atom has a
very big effect on its nucleophilicity. Because the negatively
charged oxygen on the hydroxide ion has a higher electron
density than the oxygen atom in a neutral water molecule, the
hydroxide ion is substantially more nucleophilic (and basic) than
a water molecule. This indicates that a hydroxide nucleophile
will react with methyl bromide in an SN2 reaction much more
quickly (about 10,000 times faster) than a water nucleophile.
Comparing the inherent nucleophilicity of different compounds
also involves resonance effects. We previously applied the same

logic to comprehend resonance effects on basicity. Resonance
can delocalize the electron lone pair on a heteroatom, making it
naturally less reactive nucleophilic, and also less basic. In a
chemical process, nucleophiles have the ability to contribute one
or more pairs of electrons. They are known as nucleophiles
because they attach themselves to protons. Nucleophilicity rises
with atomic size negatively charged nucleophiles like F, CI;, Br,
and I have been the only focus of our discussion of
nucleophilicity and solvent selection up to this point. With
regard to these anions, we discovered that nucleophilicity does
not follow basicity when employing protic solvents, and that this
connection can also exist when using aprotic solvents, or there
may even be an inversion in the sequence of reactivity.

Hence, nucleophiles are drawn to the nucleus when they are
attracted to protons. Hence, nucleophiles are given that
designation. Because they have additional electrons or lone pairs
of electrons, nucleophiles can transfer electrons. They are hence
abundant in electrons. Anions, or negatively charged ions, are
nucleophiles. Other times, they are chemical entities that are
neutral and have lone pairs or free electrons. Nucleophilicity
trends through time and the influence of solvents. In
nucleophilicity, there are predictable periodic tendencies. The
trend in basicity follows the trend in nucleophilicity as it moves
horizontally across the second row of the table. The basicity
trend and the horizontal nucleophilicity trend are both
explained by the fact that more electronegative elements are less
able to transfer electrons to form new bonds and hence keep
their electrons more firmly.
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