( 5) Today
Section 2.4 - 2.6: Resonance/Electron
Delocalization

Section 2.7 and 2.11: Acids and Bases -
Bronsted-Lowry and Lewis Definitions

( 7 ) Second Class from Today
Test 1 on Chapters 1 and 2

Next Class (6 )

Section 2.8 — 2.10: Acid and Base Strength,
Acid-base Reactions, Organic Acids and
Bases

Section 2.12 Noncovalent Interaction

Between Molecules

Third Class from Today ( 8 )
Section 3.1: Functional Groups

Section 3.2: Alkanes and Isomers



/

|[dentify ionic interactions, polar covalent bonds, and nonpolar covalent bonds
Interpret electrostatic potential maps /

|dentify polar bonds and molecules

Determine the formal charge of atoms in a moleculev”

Interpret formal charge”

Draw resonance contributors

Draw resonance hybrids

Weight the amount a contributor contributes to the resonance hybrid
Interpret the effects of electron delocalization

|dentify Bronsted-Lowry acid and bases in acid-base reactions
Determine acid or base strength based on pKa

Determine or explain acid or base strength based on molecular structure



Resonance: A Way to Deal with Delocalized Electrons Section 2.4

Whenever 3 or more p orbitals are in a row experiments and MO theory say that the electrons are
delocalized over all of the p orbitals.
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Resonance: lone-pair electrons and resonance contributors Section2.4-2.7

Whenever 3 or more p orbitals are in a row experiments and MO theory say that the electrons are
delocalized over all of the p orbitals.
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Resonance: The resonance hybrid resembles... Section2.4-2.7
The more stable the resonance contributor is, the more it contributes to the resonance hybrid
What factors make the contributor less stable

1. Charge separation

2. “Wrong” charges
- negative charge is not on the most electronegative element and
- a positive charge is on the most electronegative element
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Resonance: Radical electrons Section2.4-2.7

Whenever 3 or more p orbitals are in a row experiments and MO theory say that the electrons are
delocalized over all of the p orbitals.

H H H H
o | : Cl
c.~_C t— (=,>—~—
HeC” \(féu\CH\g N dl T A,
o H

+LL {,\00 ,,S‘ '(\"v-& T L)o-«)
+ He u/\pawo’ e
5 [,Jl‘\'LL ()o 51“10.«5



Resonance: Empty orbitals Section2.4-2.7

Whenever 3 or more p orbitals are in a row, experiments and MO theory say that the electrons are
delocalized over all of the p orbitals.
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Drawing Resonance Contributors Section2.4-2.7

Rules for drawing Resonance Contributors
1. atoms don’t move, only electrons

2. don’t move ¢ bonds, only 11 bonds, lone pair e-’s, or unpaired e-’s (radicals)
3. the total number of electrons must stay the same, don’t change the net charge
4. p orbitals must be able to line up parallel to each other
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Drawing Resonance Contributors: Practice Section2.4-2.7

Rules for drawing Resonance Contributors

1. atoms don’t move, only electrons
2. don’t move ¢ bonds, only 11 bonds, lone pair e-’s, or unpaired e-’s (radicals)
3. the total number of electrons must stay the same, don’t change the net charge

4. p orbitals must be able to line up parallel to each other N)} Olj.[ow'll%ﬁ J
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Drawing Resonance Contributors

Rules for drawing Resonance Contributors

1. atoms don’t move, only electrons
2. don’t move ¢ bonds, only 11 bonds, lone pair e-’s, or unpaired e-’s (radicals)

3. the total number of electrons must stay the same, don’t change the net charge
4. p orbitals must be able to line up parallel to each other

Section2.4-2.7
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Drawing Resonance Contributors Section2.4-2.7

Rules for drawing Resonance Contributors
1. atoms don’t move, only electrons

2. don’t move ¢ bonds, only 11 bonds, lone pair e-’s, or unpaired e-’s (radicals)
3. the total number of electrons must stay the same, don’t change the net charge
4. p orbitals must be able to line up parallel to each other
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Acids and Bases and Language

In aqueous solutions, the solution is considered acidic if the concentration of H+* is greater
than the concentration of OH-. At 25 °C, this occurs when the pH is less than 7.

In every day language, we might say that the solution is an acid. More precisely, there is a
molecule in the solution that acing as an acid and is causing the solution to be acidic.

We will call molecules or ions acids or bases based on how they react (or could react).

There are many molecules that can act as
a base in some circumstances or an acid in
other circumstances.



Acids and Bases and Language

Molecules or compounds that are very likely to react as an acid are often called acids, but
technically, the molecules are referred to as acids and bases based on how they react.

HNOg, for example...
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Bronsted-Lowry Acids and Bases Section 2.7
A Brgnsted-Lowry acid is a proton (H+) denors

Hcl + H,o —= H0® + cC
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A Bransted-Lowry base is a proton (H+) _a <<= P’}or'



Bronsted-Lowry Acids and Bases Section 2.7
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Bronsted-Lowry Acids and Bases Section 2.7
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Ka and pKa
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Section 2.8



Why Tables of pKa instead of Ka? Section 2.8
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