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https://www.youtube.com/watch?v=Jq_ Ca-HKh1g

Shapes of Molecules
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What is the Shape of a Molecule?

Name: Last, First *
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View: What is the shape of a
molecule?
George Zaidan and Charles Morton
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Lessons Worth
Sharing
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Molecular Shapes
Molecular Models for C, H, N, O

® Fundamental repeating shapes found in every biological

and synthetically made organic molecule

9 9
| 180 -. Q , _
| (4
" e &
i "8" 9‘ @
f < o
<

)

P

Trigona

i

<

Tetrahedral

Q

Trigonal pyramidal

°, @0 o@o o@

Bent

o,

C =black
H = gray
N = blue
O =red

pink = generic
atom



Professor Gilbert Newton Lewis (circa 1940)
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G.N. Lewis
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G.N. Lewis, despite his insight and contributions AT
to chemistry, was never awarded the Nobel prize.
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Notes from Lewis’ s notebook
and his “Lewis” structure.



Valence Electrons — Lewis Dot Drawings
A Groups-Periods 2 & 3
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Covalent Bond Numbers

(Neutral Atoms!)

H F e C " N
one bond H — F — Cl — Br —
O —
two bonds ‘
three bonds N

four bonds C




(VSEPR: Electron Domain)

Linear Trigonal Planar Tetrahedral Trigonal Pyramidal Bent
C
106.0 pm ‘e& “‘& ‘ .
H—C=C—H 2 ¢ o molecular shape
120.3 pm 0 o
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I %0 oG9 0@ electronic shape
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Linear Trigonal Planar  Tetrahedral Tetrahedral Tetrahedral
Symbol Valence Number of Types Shape
electrons Bonds ’ I - e
4 4 single
2 single +
& 4 4 1 double
1 single +
4 I triple
H 1 1 1 single
2 1 double
0] 6
2 2 single
3 3 single
1 single +
N 5 3 1 double
3 1 triple




Chem 108 / Dr. Rusay

(Collaborative)

Molecular Modeling Report Form

These page: replace the Molecular Model Lab, pp. 97-103, of the Chemizmy 108
Experiments Lab Manual. Complete the following modeling related exercizes and include
the names qf all group members, who contributed to the work, on the form.

The first column lists formmlas for 2 number of compounds. The bonding type 5 o be determined
for these compounds using differences m their respective electronegativity values (refer to the in
class information). The second colunm is for the electronegativity difference. the absohate value of
the difference in electronsgativity between the 2 different atoms in the compound, [EN3 - ENjL
The third column is for the avenage electronegativity of the two atoms, (EN] + EN2)V2.

Compound [EN, —EN,| EN, + EN, Bonding
2 Type

4.0-21=1.9 3.0 polar covalent

o|=|BIE|E|B|R|EE|E|E NG| mEHHE|H
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Molecular Shapes — Lewis Structures

Report Form - Molecular Models
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Molecular Modeling: Bonding & Lewis Structures
Computational Chemistry: Molecular Modeling Report Form




Lewis Structures « Molecular Shapes

® For simple Lewis structures:

1. Draw the individual atoms using dots to represent the
valence electrons.

2. Put the atoms together so they share PAIRS of
electrons to make complete octets.

® NH,, for example:
H- N ‘H

) H H H H
Eg. Ammonia:

. /LN
NH, == H—ITI—H — H/ \H — @‘9\@\

Lewis structure Electron-domain geometry Molecular geometry
(tetrahedral) (trigonal pyramidal)
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Molecular Shapes Lewis Structures
MolView: Visual On-line Molecular Modeling
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Bonding, Lewis Structures, Molecular Modeling:
Computational Experiments
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Chemical | #Valence Name of VSEPR| "ame O | Bond | Molecule =
- Ia e'sin Lewis Structure Amrangement —rs (Polar or (Polar or 3 Dimensional Drawing esonaace
omula | polecule (Geometry) | (Molecular | yop ootar) [ Non—Potar) (Yes or No)
Geomerty)
N N N No
Ammonium - - S
(NH,) N I No
- -
Br
PBr, P Br Polar No
Br
0 Polyatomic
(Noz)- lon Yes
N o]
o Polyatoms
(CO P c o hyS— Yes
o on
o}
CH,O c No
H -

Molecular Modeling: Bonding & Lewis Structures
Computational Chemistry: Molecular Modeling Report Form
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Molecular Shapes — Lewis Structures
MolView: Visual On-line Molecular Modeling
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Molecular Modeling: Bonding & Lewis Structures
Computational Chemistry: Molecular Modeling Report Form



Lewis Structures = Molecular Shapes

¥ For simple Lewis structures:

1. Draw the individual atoms using dots to represent the
valence electrons.

2. Put the atoms together so they share PAIRS of
electrons to make complete octets.

’ NH4+ H +

. H- N ‘H H o

H WD Al el —— ) —— HNH
. H H

Ammonium




Orbital (Electronic) Molecular

Geometry Geometry Bond Angle # of lone pairs
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Covalent Compounds

*Share valence electrons.

1 pair = 1 bond; maximum # of atom-atom bonds = 3.
Octet rule (“duet” for hydrogen)

L_ewis structure examples:

Lewis structures

0 0 0 0
H:G:O:H  H:O:N:Q: H:C:H OG0 (N

Notice the charges:
In one case they balance, can you name the compound?
In the other they do not.

It has a “Formal” charge. Can you name the polyatomic ion?
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Molecular Shapes == Lewis Structures
MolView: Polyatomic lons
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Bonding, Lewis Structures, Molecular Modeling:



Resonance

® Occurs when more than one valid Lewis
structure can be written for a particular
molecule. [Adjacent free electrons, double
or triple bonds.]

® These are resonance structures. The actual
structure is an average of all of the
resonance structures.



