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MOLECULAR MODELLING EXERCISES  

 
Chapter 17 
Exercise 17.4  Ethene 
 
Introduction 
In this exercise, you will build the structure of ethane (Fig. 1) and calculate the HOMO and 
LUMO molecular orbitals (textbook section 17.7.3). 
 
 
 
 
 
 
Figure 1  Structure of ethane. 
 
 
Instructions 
It is suggested that you attempt to carry out the following instructions yourself before 
following the more detailed Procedures that follow. You may find the file entitled Common 
Operations for ChemBio3D/Chem3D a useful guide on how to carry out various operations.  
 
*Build the structure of ethane in ChemBio3D or Chem3D and energy minimize it.  
*Calculate the HOMO and LUMO molecular orbitals. 
*Identify the energies of the HOMO and LUMO molecular orbitals. 
*Vary the size of the lobes on the molecular orbitals. 
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PROCEDURES 
There are various approaches that you can use to tackle these molecular modelling exercises. 
The following procedures illustrate how you might tackle this particular exercise, but they are 
not meant to be prescriptive. Note also that the results obtained may vary depending on the 
computer and the version of ChemBio3D or Chem3D used. For example, the specific 
conformations obtained from energy minimisation may differ, as may quantitative results 
such as steric energies. 
 
1. Build the energy-minimised 3D model of ethane. 
*Open ChemBio3D or Chem3D. 
*From the File menu, choose New in order to create a new window.  

*Select the double bond tool . 
*Drag the mouse a short distance in the main window.  The structure of ethane is created. 

*Energy minimize  the structure (Fig. 2). The steric energy appears in the bottom 
window as 0.43 kcal/mol. 
 

 
Figure 2  Energy-minimised structure of ethane. 
 
2. Calculate the HOMO and LUMO molecular orbitals. 
 
*From the Surfaces Menu, select Choose Surface, then Molecular Orbital (Huckel 
Calculation). The HOMO will be displayed (Fig. 3A).  
*From the Surfaces menu, choose Select Molecular Orbital. A table is revealed that lists the 
molecular orbitals, along with their energies in electron volts (Fig.  4). 
*Choose LUMO. The LUMO will be displayed in the main window (Fig. 3B). 
 

           
 A    B 
Figure 3 Molecular orbitals for ethane showing A) the HOMO and B) the LUMO. 
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Figure 4 Table listing molecular orbitals and their energies. 
 
3. Vary the size of the orbital lobes. 
*From the Surfaces menu, choose Isocontour to reveal a slider (Fig. 5).  
*Move the slider to modify the lobe size. Pushing the slider to the right decreases the lobe size 
(Fig. 6). 
 

 
 
Figure 5 Isocontour slider.  
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Figure 6 Molecular orbitals with altered isocontour levels. 
 
 


