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IN-CLASS ACTIVITY
Introduction to Computational Chemistry

Learning Goals

This is a very brief introduction to computational chemistry in Advanced Inorganic Chemistry! One important learning goal for this assignment is to become familiar with GaussView/Gaussian when you perform a calculation (optimization and frequency analysis).  You should be able to explain what computational chemistry is and have a basic understanding of what choosing a method and basis set means.  You should also gain a basic understanding of how Gaussian “finds” the best geometry for a minimum or transition state.

The Problem

You will perform a calculation (optimization and frequency analysis) on two pentacarbonyl complexes, namely Fe(CO)5 and Ru(CO)5. Following the steps below to complete this problem.
1. Build the structures in GaussView, save (check box to save Cartesian coordinates).

2. In GaussView 

 Results 
     View file, copy coordinates (two numbers above the coordinates are charge and multiplicity

3. Login in to the Ohio Super Computer (OSC) using your assigned username (osuXXXX) and password 

4. Create the needed .com file and .job files.

5. Submit a job file by typing qsub  filename.job. You will receive a batch number for your specific job 

6. After the job is completed, you will need to transfer your file and then create a log file (e.g. aubpy_opt.o7994598.log)

Preparing a Technical Report

After you have optimized the geometries for both complexes, you will need to complete a technical report (~4 pages) for your analysis. Here are some guidelines you are expected to follow:

1. Include a title page with your name, data and course title.

2. Write in the third person neutral past-tense. You are writing about something you have already done.

3. The introduction should be brief focused on what the research is about and why is it important (2 paragraphs).

4. The experimental section should provide sufficient detail so the reader can reproduce your results. What method did you use for the calculation? (e.g. B3LYP/6-31G(d) defines a single method.)

5. The data section includes the data you found organized in the best way possible to make it easier for the reader to understand. (The instructor has posted an example data section on the Woodle homepage for the course.)

6. The discussion section is where you will analyze the data you obtained comparing to experimental/literature values.

7. The reference section should have 3-5 peer-reviewed articles listed in ACS format. (References MUST be cited within the text.)
Questions for you to Consider

What is the oxidation state for the metal centers?
What is the geometry and predicted hybridization scheme for each metal atom?

What is the d electron count for each metal atom?

Are the bond lengths and angles for complexes consistent with related structures reported in the literature? (You will need to do a literature search for this problem.)

Which metal carbonyl complex would you predict to give the highest CO stretching frequency? Why?

