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11.6: Writing Lewis Structures for Molecular Compounds
⚙ Learning Objectives

Draw Lewis structures for molecular compounds.

 
By now, you have probably noticed a pattern in covalent bond formation. The normal number of covalent bonds for atoms in
compounds is equal to the number of electrons required by an atom to complete its valence shell, as shown in Table .
Recall that only nonmetals and/or metalloids typically form covalent bonds with each other.

Table : Normal Number of Covalent Bonds Formed
 H Group IVA Group VA Group VIA Group VIIA

 
Number of valence
electrons: 
 

1 4 5 6 7

 
Normal number of
covalent bonds: 
 

1 4 3 2 1

 
Lewis Structure (if
all bonds are single
bonds): 
 

 
When atoms form the normal number of covalent bonds with other elements, they may do so in any manner that sums to equal the
normal number of bonds. For example, carbon (C) is located in Group IVA. This means it has four valence electrons and normally
makes four covalent bonds. As a result, when carbon bonds with other elements, all of the following bond combinations are
possible:

4 single bonds
2 single bonds and 1 double bond
1 single bond and 1 triple bond
2 double bonds

Further study in chemistry would reveal that the number of bonds an atom makes may differ when looking at polyatomic ions or in
instances where the octet rule may be exceeded. Your instructor may choose to supplement this text with additional resources that
examine polyatomic ions or expanded octets.

Here are some guidelines for constructing Lewis dot structures for more complex molecules than have been examined thus far: 
 

☞ The Basics of Constructing Lewis Dot Structures
1. Calculate the sum of the valence electrons in the molecule. 

     
2. Construct a skeleton structure for the molecule, connecting atoms with a dash/line. Remember that each dash/line counts as

two electrons.
The central atom(s) will usually be the element that makes the greatest number of bonds and is surrounded by atoms that
make a lesser number of bonds.
Bond angles around a central atom are rarely 180° (linear). The bond angle will only be linear when a central atom that is
bonded to two other atoms has zero lone pairs (performed in the final check).
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Arrange the atoms in the skeleton structure so each atom makes the normal number of covalent bonds. If necessary, use
double bonds or triple bonds to achieve the normal number of covalent bonds for each atom.
Treat it like a puzzle that only fits together one way. In many cases, it is helpful to think of symmetry. A molecule with a
few atoms is more likely to be build symmetrically around a central atom rather than in a straight line. 
     

3. Add electrons as pairs to make an octet around each atom in the molecule, starting with the surrounding atoms and working
inward to the central atom(s). 

Remember that hydrogen follows the duet rule. Its valence shell holds up to two electrons.
Remember that an atom has access to all of the electrons in the bonds made by that atom. 
 

4. Final check:
The total number of electrons shown in the molecule must equal the number of valence electrons calculated in the first
step.
The octet rule is followed by every atom in the molecule (Note: hydrogen follows the duet rule).
Every atom in the molecule makes the expected number of bonds.
Change the bond angle to 180° (linear) for any central atom that has zero lone pairs and is also bonded to two other
atoms.

 

✅ Example 
Write the Lewis dot structure for NF .

Solution

Steps for Writing Lewis Structures  

1. Calculate the sum of the valence electrons in the molecule.

  
1 N atom = 1 × 5  =  5 valence e  
3 F atoms = 3 × 7 = 21 valence e  

   sum of valence e  = 26 valence e   
 

2. Construct a skeleton structure for the molecule.

N is the central atom since it makes the most bonds. 

An N atom makes 3 bonds, while an F atom makes 1 bond. 
 

3. Add electrons as pairs to make an octet around each atom in
the molecule.
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Steps for Writing Lewis Structures  

4. Final check.

There are 26 electrons shown in the molecule. This matches the
26 valence electrons calculated in the first step. 

The N atom and all 3 F atoms are following the octet rule. 

N is making 3 bonds, as expected. Each F atom is making 1
bond, as expected. 

 

 

✅ Example 
Write the Lewis dot structure for COCl .

Solution

Steps for Writing Lewis Structures  

1. Calculate the sum of the valence electrons in the molecule.

  
 1 C atom = 1 × 4  =  4 valence e  
 1 O atom = 1 × 6  =  6 valence e  
2 Cl atoms = 2 × 7 = 14 valence e  

   sum of valence e  = 24 valence e   
 

2. Construct a skeleton structure for the molecule.

C is the central atom since it makes the most bonds (4 bonds). 

An O atom makes 2 bonds, while a Cl atom makes 1 bond. 
 

3. Add electrons as pairs to make an octet around each atom in
the molecule.
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4. Final check.

There are 24 electrons shown in the molecule. This matches the
24 valence electrons calculated in the first step. 

The C atom, O, and both Cl atoms are following the octet rule. 

C is making 4 bonds and O is making 2 bonds, as expected. 

Each Cl atom is making 1 bond, as expected. 
 

 

✅ Example 
Write the Lewis dot structure for HCN.

Solution

Steps for Writing Lewis Structures  

1. Calculate the sum of the valence electrons in the molecule.

  
  1 H atom = 1 × 1 = 1 valence e  
  1 C atom = 1 × 4 = 4 valence e  
  1 N atom = 1 × 5 = 5 valence e  

   sum of valence e  = 10 valence e   
 

2. Construct a skeleton structure for the molecule.

C is the central atom since it makes the most bonds (4 bonds). 

An N atom makes 3 bonds, while an H atom makes 1 bond. 
 

3. Add electrons as pairs to make an octet around each atom in
the molecule.
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4. Final check.

There are 10 electrons shown in the molecule. This matches the
10 valence electrons calculated in the first step. 

H is following the duet rule. Both C and N are following the
octet rule. 

H is making 1 bond, C is making 4 bonds, and N is making 3
bonds. 

These are all the expected number of bonds. 

Also, the molecule is linear, since the central C atom is only
bonded to two other atoms and there are no lone pairs on the C. 

 

 

✏ Exercise 
Write Lewis dot structures for each.

A. SI
B. CO
C. CH O
D. C H F

Answer A

Answer B

Answer C
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CK-12 Foundation

Answer D

      

Either of these two Lewis structures are acceptable. They are isomers of each other. Isomers are substances that have the
same chemical formula, but a different molecular structure. 
 
Notice that the structure on the left has 3 F atoms attached to one C atom and 3 H atoms attached to the other C atom. The
structure on the right has 2 F atoms and 1 H atom attached to one carbon atom and 1 F atom and 2 H atoms attached to the
other C atom. 
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