Specific Instructions: Spartan computations
For the each of the assigned structures record the data from below into the provided spreadsheet

· Build the appropriate molecular structure, minimize the energy (E button with the down arrow on top), and save the file

· Neutral molecule calculation: Conduct an HF 6-31G* equilibrium geometry computation on the neutral molecule. 

· Once the computation has completed, select Display, Properties and record the Energy, the Highest Occupied Molecular Orbital (HOMO) Energy, Molecular Area, Molecular Volume, and Dipole Moment
· Select Model, Configure, Charge and record the electrostatic charge on the O atom in the phenolic OH.
· Cation energy computation: Save the molecule with a new name for its cation form.  Under, Setup, Calculations, change the charge to +1 and the multiplicity to a doublet (spin up or down). Conduct an HF 6-31G* equilibrium geometry computation on the cation.
· Once the computation has completed, select Display, Properties and record the Cation Energy
· Anion energy computation: Save the molecule with a new name for its anion form.  Under, Setup, Calculations, change the charge to -1 and the multiplicity to a doublet (spin up or down).Conduct an HF 6-31G* equilibrium geometry computation on the anion.
· Once the computation has completed, select Display, Properties and record the Anion Energy
· Radical LUMO computation:  Save the molecule with a new name for its radical form.  Enter the molecular editor, delete the H atom in the phenolic OH group, and minimize the energy (E button with the down arrow on top).  Under, Setup, Calculations, change the charge to neutral and the multiplicity to a doublet (spin up or down). 
· Once the computation has completed, select Display, Properties and record the radical’s Lowest Unoccupied Molecular Orbital (LUMO) Energy
· Neutral molecule frequency calculation: Load the previously saved neutral molecule. Conduct an HF 6-31G* equilibrium geometry computation on the neutral molecule. Be sure to also check the “compute IR” box on the Setup, Calculations screen in order to obtain the OH bond frequency (the computation will take a while when including the IR….)

· Once the computation has completed, select Display, Spectra and check the box associated with the highest vibrational frequency; verify that the animation corresponds to the phenolic OH stretch and record the OH Frequency.
