1.5
Writing Lewis Structures
1.5A.
Lewis structure of CH3F
1.
The number of valence electrons of an atom is equal to the group number of the atom.

2.
For an ion, add or subtract electrons to give it the proper charge.

3.
Use multiple bonds to give atoms the noble gas configuration.

1.5B.
Lewis structure of ClO3– and CO32–
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1.6
Exceptions to the Octet Rule
1.6A.
PCl5
1.6B.
SF6
1.6C.
BF3
1.6D.
HNO3 (HONO2)
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1.7
Formal Charge
1.7A
In normal covalent bond:
1.
Bonding electrons are shared by both atoms.  Each atom still “owns” one electron.
2.
“Formal charge” is calculated by subtracting the number of valence electrons assigned to an atom in its bonded state from the number of valence electrons it has as a neutral free atom.

1.7B
For methane:
1.
Carbon atom has four valence electrons.
2.
Carbon atom in methane still owns four electrons.

3.
Carbon atom in methane is electrically neutral.
1.7C
For ammonia:
1.
Atomic nitrogen has five valence electrons.
2.
Ammonia nitrogen still owns five electrons.

3.
Nitrogen atom in ammonia is electrically neutral.
1.7D
For nitromethane:
1.
Nitrogen atom:
1)
Atomic nitrogen has five valence electrons.

2)
Nitromethane nitrogen has only four electrons.

3)
Nitrogen has lost an electron and must have a positive charge.

2.
Singly bound oxygen atom:
1)
Atomic oxygen has six valence electrons.

2)
Singly bound oxygen has seven electrons.

3)
Singly bound oxygen has gained an e– and must have a negative charge.

1.7E
Summary of Formal Charges
See Table 1.3

1.8
Resonance
1.8A.
General rules for drawing “realistic” resonance structures:
1.
Must be valid Lewis structures.
2.
Nuclei cannot be moved and bond angles must remain the same.  Only electrons may be shifted.
3.
The number of unpaired electrons must remain the same.  All the electrons must remain paired in all the resonance structures.
4.
Good contributor has all octets satisfied, as many bonds as possible, as little charge separation as possible.  Negative charge on the more EN atoms.
5.
Resonance stabilization is most important when it serves to delocalize a charge over two or more atoms.
6.
Equilibrium:
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7.
Resonance:


[image: image5.wmf]
1.8B.
CO32–
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Figure 1.3
A calculated electrostatic potential map for carbonate dianion, showing the equal charge distribution at the three oxygen atoms.  In electrostatic potential maps like this one, colors trending toward red mean increasing concentration of negative charge, while those trending toward blue mean less negative (or more positive) charge.
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