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Coordination Diversity and Biological Activity of a Monodentate Au(III) Compound

Literature Discussion

Overview. Recently, the Collins research group in the Department of Chemistry at the College of Wooster published an article (Collins et al. Acta Cryst. 2014, C70, 260 – 266) focused on the structures of several protonated salts and metal complexes with the N-donor ligand, 2-phenyl-1,10-phenanthroline (pnp).  The pnp ligand is very versatile in it’s coordination to metal centers.
Learning Goals. There are various goals for this activity, which reinforces fundamental organic chemistry concepts you learned in early courses, expanding your expertise within the chemical literature and understanding the peer-review process for submitting manuscripts to scientific journals.
Assignment. Your assignment is to read the published article and answer the following questions. Bring your responses to class and be prepared to discuss your responses. Please adhere to the formatting guidelines for this assignment. The grade for the assignment will be based on your attention to details and format. You will also be evaluated on the quality of your ideas.
Questions:
1.  What is the significance of this research? Why are the authors doing this research?

2.  What are the key results of this study?

3.  How were the products prepared? (See the experimental section)

4.  Try to write a complete overall reaction for the synthesis of one of the three metal complexes VI, VII, or VII.

5.  Examine the structure of the pnp ligand in the paper. If you collected a 1H NMR spectrum of pnp, how many unique protons would you expect for the pnp ligand? What is the predicted multiplicity (e.g. singlet, doublet) for each proton?  Which proton would you expect to be furthest downfield? Explain your answers. Draw the structure of the pnp ligand using ChemDraw and clearly label the protons (e.g. Ha, Hb) to support your answers. (Use your knowledge of organic chemistry to help you!)
6. Examine the structures of the metal complexes VI, VII, and VIII. (a) Why does the metal centers (Au and Pd) in complexes VI and VIII adopt square planar geometries, but metal the center (Cu) in complex VII has a tetrahedral geometry? (b) Consider the structure of VI. The Au(III) center is square planar. If we assume D4h symmetry (C4 axis through Au), generate ligand group orbitals (LGOs) for this molecule. 
7.  Identify at least five words that you don’t know the meaning.  Find the meaning of one of them (it can be a compound name, the name of a technique, etc).  

Submission
Your answers to the questions must be typed (1-2 pages, single-spaced, name and date in the top right corner, stapled) and is due at the beginning of class. Do not email your responses to the instructor.  Bring a hard copy to class. After our class discussion on the paper, the instructor will give a powerpoint presentation focused on the results not published in the paper and the peer-review process for the manuscript.
