What is the relationship between
molecular geometry and chemical
reactivity?

Molecular geometry is a fundamental concept in chemistry that refers to the three-dimensional
arrangement of atoms in a molecule. The geometry of a molecule determines its physical and
chemical properties, including its reactivity. In this blog post, we will explore the relationship
between molecular geometry and chemical reactivity. We will discuss how molecular geometry
affects the distribution of electrons in a molecule, the concept of steric hindrance, and provide
examples from organic and inorganic chemistry.

Molecular geometry and electron distribution

The electron distribution in a molecule is determined by the positions of the atoms and the geometry
of the molecule. The arrangement of electrons in a molecule determines its reactivity. For example, a
molecule with a high electron density is more likely to react with a molecule with a low electron
density. The following factors influence the electron distribution in a molecule:

1. Bond type: The type of bond in a molecule affects its electron distribution. Covalent bonds
involve the sharing of electrons, while ionic bonds involve the transfer of electrons from one
atom to another.

2. Lone pairs: Lone pairs are non-bonding electrons that are not involved in any chemical bond.

They can have a significant effect on the electron distribution in a molecule. Lone pairs can
cause repulsion between electrons, leading to a distortion in the geometry of the molecule.

3. Molecular shape: The shape of a molecule also affects its electron distribution. The shape of
a molecule is determined by the positions of the atoms in the molecule. The shape of a
molecule determines the distribution of electrons in the molecule.

Steric hindrance
Steric hindrance is a phenomenon that occurs when bulky groups in a molecule prevent the approach
of other molecules. Steric hindrance can affect the reactivity of a molecule by:

1. Preventing the approach of other molecules: Steric hindrance can prevent the approach of
other molecules to the reactive site of a molecule. This can reduce the reactivity of the
molecule.

2. Altering the geometry of a molecule: Steric hindrance can also alter the geometry of a
molecule, leading to changes in its reactivity.

Examples of molecular geometry and chemical reactivity
The following table shows examples of how molecular geometry affects the chemical reactivity of
organic and inorganic molecules.

Molecule Molecular geometry Chemical reactivity

Methane Tetrahedral Stable, unreactive

Ethylene Planar Reactive, undergoes addition reactions
Ammonia Trigonal pyramidal Reactive, undergoes acid-base reactions

Water Bent Reactive, undergoes acid-base reactions



Carbon dioxide Linear Stable, unreactive

Sulfur hexafluoride Octahedral Stable, unreactive

Tetrachloromethane Tetrahedral Unreactive due to steric hindrance

Cyclohexane Chair conformation Unreactive due to steric hindrance
Conclusion

In conclusion, the geometry of a molecule has a significant effect on its chemical reactivity. The
distribution of electrons in a molecule is determined by its geometry, and this affects how it interacts
with other molecules. Steric hindrance can also affect the reactivity of a molecule by preventing the
approach of other molecules or altering the geometry of the molecule. Understanding the
relationship between molecular geometry and chemical reactivity is essential for designing new
molecules with specific properties.



