A Double Bond is a Structural Lock, A
Not Just Two Lines i

H2C=C H2

Paper Representation: Two identical lines. Quantum Reality: A rigid sigma-foundation
locked by a delocalized pi cloud.

Ethene (CoH4) serves as the perfect architectural blueprint to understand how
spatial orbital overlap dictates physical chemical behavior.



The Prerequisite for Pi Bonding is a Perfectly Flat Foundation

sp2 Hybridization

Three hybridized orbitals on each
carbon form a perfect trigonal
planar geometry.
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Strict Coplanarity
ot g All six atoms in Ethene lie exactly within
A the same 2D plane. This flat
TopAll architecture is the non-negotiable

prerequisite for forming a double bond.



Unhybridized p-Orbitals Must Align Perfectly Parallel A

TopAll
The Leftover Orbital
Each carbon retains one
unhybridized p-orbital containing
a single electron.
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_ « Sideways overlap requires the orbitals

to be mutually parallel to each other
and exactly perpendicular to the
molecular plane.
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Lateral Overlap Creates a Single, Delocalized Pi Cloud

One Bond, Two Lobes

The top and bottom clouds
together constitute *one*
single pi bond, not two.

The Nodal Plane

The electron charge cloud is
located strictly above and
below the plane of the
bonding atoms. Electron

gé density is exactly zero along

the internuclear axis.
TopAll



Breaking the Overlap: Why Double Bonds Cannot RotateA

TopAll
Maximum Overlap X Overlap Destroyed
p-orbitals are mutually parallel. The pi bond is Rotation of one CH2 fragment relative to the other
intact and the system is at a low energy minimum. physically breaks the sideways overlap.

Because breaking the pi bond requires a massive energy input, rotation around a C=C double
bond is strictly restricted at room temperature, locking the molecule into a rigid geometry.



The Ethene Blueprint: Revision Frame 4

The Sigma Framework @uun@)

 Formed by head-on overlap

The Foundation

e sp2 Hybridization

e 3 sigma-bonds per Carbon » Electron density sits directly on the
 Geometry: Perfectly Planar internuclear axis
The Pi Bond amt The Physical Consequence /H
p— LN
* Formed by lateral overlap of  Restricted Rotation
unhybridized p-orbitals » Orthogonal twisting destroys p-orbital
 Electron density sits exclusively above overlap, locking the molecular geometry

and below the plane in place



What TopAll Pro Does Differently
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