Take notes while watching the followng videos to prepare for the
"Covalent Cpds: Lewis Structures & their 3-D Shapes Activity”.



Compounds Part 2

Lewis Structures & Molecular Compounds

Octet Rule for Covalent Bonds:
Atoms create compounds by sharing valence electrons to fill shells.

Lewis Structures
A diagram showing how the valence e”’s are arranged among atoms
in compound
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*If you do not understand this statement, then watch the “Valence electrons & the Octet Rule”
Video first.
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Neutral Bonding Patterns for_Orgam’c Compounds

Periodic Table of the Elements
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Because carbon atoms have 4 valence electrons, they will share these electrons to
form 4 bonds.

7N - Nitrogen
Because nitrogen atoms have 5 valence electrons, they will share these electrons to
form 3 bonds and 1 lone pair.

8O - Oxygen
Because oxygen atoms have 6 valence electrons, they will share these electrons to form
2 bonds and 2 lone pairs.

1H — Hydrogen

Because hydrogen atoms have 1 valence electron, they form 1 bond.



Drawing Lewis Structures for Covalent Compounds
1) Determine the humber of valence electrons for each atom.

2) Write the symbols for each atom in the molecule arranged around the
central atom

3) Arrande the atoms so that there is 3 single covalent bond between each pair
of bonded atoms (1 covalent bond = 1 e~ pair = 2 e”'s)

4) Add remaining e” pairs as lone pairs to create octets as needed

5) 1f an atom does not have an ‘octet’, shift lone pairs to form multiple bonds
between atoms.

6) Verify each atom has an ‘octet’
Examples of writing Lewis Structures
CHsOH

CH2CH:2

Your turn: Draw Lewis Structures for the following compounds.

CHsNH->

CHzCHO



Polya’coml'c lons
A group of atoms held together by covalent bonds that have 3 net
charge
Add or remove e~ from total humber of electrons available.
For Cations:
For Anions:

Neutral Bonding Patterns NO Longer Apply

Exceptions to the Octet Rule can occur for S and P

Draw the Lewis Structures for the following polyatomic ions.

Cng'

HPO42”



Shapes & Interactions Part 1.

Shapes of Molecules: VSEPR & Electron and Molecular Geometries
Shape of Molecules =
What is important about the shapes of molecules?

Cells rely on the shape and charge distribution of molecules to

communicate with each other.

Examples: 1) hormones @ receptor cites on the surface of cells

2) drug molecules interact w/ other molecules within cells

Electron Geometry: arrangement of electrons around a central atom
Molecular Shape: arrangement of atoms around a central atom

Only 1 Rule: Electrons stay as far apart as possible.

Look at central atom of Lewis Structure to predict electron geometry:
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Electron Geometry vs Molecular Shape

2 Groups of electrons = Linear Electron Geometry - 180° bond angles

Two double bonds One triple bond and
one single bond

Molecular Shape Linear Linear

3 Groups of electrons = Trigonal Planar Electron Geometry = 120° bond angles

One double bond and One double bond, one single
two single bonds bond, and one nonbonding pair
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Molecular Shape Trigonal planar Bent or Angular

4 Groups of electrons = Tetrahedral Electron Geometry - 109° bond angles

Four single bonds Three single bonds and Two single bonds and two
one nonbonding pair nonbonding pairs

Molecular Tetrahedral Trigonal pyramidal Bent or Angular
Shape



Electron Geometry determines Molecular Shape

1. Lewis dot structure

|

2. Electron geometry — Tetrahedral Trigonal planar Linear
3. Molecular shape Tetrahedral <— Trigonal Linear J
planar =
Trigonal | |
pyramidal |~ Bent
Bent &
Bond angle 109.5° 120° 180°

How to predict the electron geometry and molecular shape.
1) Start with Lewis Structures.
2) Look at the number of electron groups to determine the e~ geometry.
3) If there are no lone pairs around the central atom, then the
molecular shape = e~ geometry
4) Lone pairs around the central atom will create variations to the molecular
geometry.

Remember: e geometry determines bond angles

Electron Molecular ~ Bond
Compound Lewis Structure Geometry Shape Angle

PHs

CH:O



