CHE 316 – Computational Laboratory #1 Writeup – 2006
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.
1. Take three (3) of these compounds (excluding water), and compare the optimized structures to the Lewis dot structures, the VSEPR prediction, and the accepted structures (you will have to look these up in a reference book). Talk about how good (or how bad) the Molecular Mechanics computer structures are.

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. 

2. Assume that the for the reaction is the same as the H (it usually isn’t, and we’ll talk about that later in the course). The units of energy for the calculation are hartrees (also called atomic units, a.u.). A hartree equals 627.5095 kcal/mol. See how close the prediction is to the true value (you can either look this up, or calculate it from tabulated heats of formation).
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.
3. Compare the Sybyl structure with the crystal structure we saw (1VDB) on the Swiss Protein database. Use Spartan to determine some of the bond distances for the hydrogen bonding that holds the protein together as an -helix. Compare this to the actual values (you can find bond distances easily in Rasmol; if you have difficulty, let me know.)

Format of lab reports
1. Single-spaced Times New Roman 12 point font, with 1 inch margins all around. Each page, including the first, must have page numbers at the lower right hand corner.

2. The paper needs a title, date, and your name.

3. One of the sections has to be Computational Details. List the computer used, and the software. Mention any assumptions used.

4. Put data, where possible, into tables. Each table must be numbered and labeled. For example, Table 1 – Comparison of Sybyl and MMFF bond lengths. This heading is always at the top of the table.

5. Figures, where used, must be number and labeled also. For example, Figure 1 – MMFF optimized structure of water. The heading always goes underneath the figure.

6. List any references used in the references section. The referencing format must be ACS style. When in doubt, simply consult the hard copies of the Journal of the American Chemical Society found in SET 312.

7. Put the tables, figures, and analysis in the Results and Discussion section.

