CHE 316 – Computational Laboratory #1 – 2006
Do the following exercise using the Spartan ’02 program installed in SET 312. Don’t start before Wednesday 22 March 2006, since a part needs to be installed to allow the program to run properly.
1. Determine the optimized geometries for the following compounds, using both the MMFF and Sybyl force fields: H2O, NH3, CH4, O3, N2O, NO2, benzene, benzoic acid, carbon dioxide, formaldehyde, and ethane. Note the bond lengths and bond angles, and compare to crystal structures, and to predictions from VSEPR and hybrid orbital theory. Be sure to save all the files in your directory on the computer.
2. Determine the heat of reaction for the combustion of methane and ethane. First optimize each compound, and write down its energy. Then balance the equations and find the heat of reaction by subtracting the total energy of the reactants from the total energy of the products. Ereaction = Eproducts – Ereactants.
3.  Generate an alpha helical polypeptide with at least 15 residues. Optimize the geometry using Sybyl. See how closely the final structure maintains a helical structure.
