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Building Organic Molecules Using WebMO
The purpose of this activity is to provide training in the use of WebMO and to build some biological molecules.
→ Go to http://webmo.ncsa.uiuc.edu    
wait for redirect and sign on as 
Username: carterville_osborn_2  

 Password: students
Exercise 1
Build a monosaccharide
Building the Molecules
Structure of C6H12 O6
 * ___ Click “New Job”, then “Open Editor.”  A small window opens where you build 
           molecules.
    ___ Click on the Periodic Table icon (5th down the left side).  Choose “C” by clicking on it.
    ___ Click once in the center of the workspace.  A gray carbon atom appears. Now add five 

           more carbon atoms to make a six carbon chain.
    ___ Form bonds between the carbon atoms by left clicking and dragging.

    ___ Click on the Periodic Table icon (5th down the left side).  Choose “O” by clicking on it.

    ___ Bond the oxygen to the first and fifth carbon.  Do not worry if the shape is not like the    

           shape of the molecule in your book.  That will be fixed later. 

     ___ Add oxygens to carbons 1,2,3,4, and 6.
    ___ Choose Clean-Up > Comprehensive – Mechanics.  The computer will add hydrogens and 


clean up the geometry. (You should now have glucose.)
1.  Experiment with the Rotate, Translate, and Zoom tools (Top 3 icons on left side).  Describe 
     the keyboard/ mouse operations of each button.  What is the effect of each button?
	Button
	Operation
	Effect

	Rotate
	
	

	Translate
	
	

	Zoom
	
	


    ___ Click the red “x” to close the editor window.  Glucose  now appears in the ‘Build 

Molecule” window.  Now the program will be used to calculate more accurate molecule 

            geometry.
     ___ Click the blue “continue” arrow in the lower right side of the Build Molecule window.
     ___ Choose “Mopac” as the computational engine.  Then click right “continue” arrow
     ___ In the “Configure Mopac Job Options” window type in/choose the following:

           **Job Name: Glucose Geom Opt (your initials)    Example: Glucose Geom Opt mjo 
   Calculation:  Geometry Optimization

   Theory:  PM3
   Charge:  0

   Multiplicity:  Singlet

    ___  Click on the blue “continue” arrow.  You should now see your job listed.

To kill or stop a job, you would click on the red “X” under Actions on the right side.
Click wait or refresh screen until you see that your job is “Complete” (under “Status”).
Investigating Molecule Properties

___ Click on the hyperlinked name (glucose Geom Opt your initials) to open “View Job.”
___ Scroll down and review the information under Calculated Quantities.

___ The term “Dipole moment” refers to the polarity of the molecule.  Record the polarity of 

       glucose here:




Glucose = ________________ Debye

___ Click on the magnifying glass next to the word “Debye”

___ Examine your molecule, rotating it until you clearly see an arrow.  The arrow points to the 

        most negative end of the molecule.

___ Print a picture of your molecule showing the arrow and attach it to this worksheet.

Exercise 2
Amino Acid Challenge

Assigned amino acid_________________________________________________

Adapting the instructions for glucose in Exercise 1, build the amino acid assigned.  Record the dipole moment.  Print and attach a picture of the amino acid showing the arrow.

______________________ = _________________________Debye
