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1. a. Describe the difference between a nucleophile and a Lewis base. (6 pts.)

b. Show schematically the interactions of the d-orbitals of a metal ion acting asaLewis acid with aLewis
base. (8 pts)

2. a. For O, complexes, p acceptor ligands increase D, while p donor ligands decrease D,. Use energy
level diagramsto explain why. Be sureto label D, in the diagrams. (8 pts.)

b. Putin order of increasing ligand field strength: H.O, F, (CsHs)sP, NCS CO, I’ (6 pts)
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3. a When should the 18 electron rule apply? How do exceptions to it arise? Use at least one diagram to
explain. (12 pts)

b. Give the electron count, the oxidation state of metal, and the expected stability for each of the following
compounds: (16 pts.)

Mo(CO);

[1rBrs(CH3)(CO)(PPhs)]

Fe(CsHs)2

W(CHs)s
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4. For 5 points each, give an example of aligand that

a. isa strong s donor but not ap donor or acceptor.

b. isbidentate.

d. isawesak field ligand.

e. isastrong field ligand.

5. Provide an electron count for each metal in the following molecules or fragments: (18 pts)

a Fe(CO)r

b. CO[PPh3] 2C|

c. CpFe(CO),

6. The isolobal, or equivalent group concept is very useful in cluster chemistry. For each of the following
organometallic fragments, give the equivalent CH,™* groups. (12 pts.)
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a CpFe

b. Co(CO)s

c. Mn(CO)s

7. Draw the organometallic product of the following reations and give a name to each reaction. (18 pts.)

a Mn(CO)s(C;Hs) + CO

c. Fe(CO)s + Na



8. Define the following terms: (4 pts each)

a) homogeneous catalyst

b) heterogeneous catalyst

¢) turnover frequency

d) catalyst selectivity

€) Volcano plot (draw one)
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9. Zeolites are an important class of inorganic materials.

a. What elements are present in zeolites? (6 pts.)

b. Where does the name come from? (4 pts.)

c. Giveone technological application of zeolites and describe the function of the zeolite. (6 pts.)
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10. a Thermodynamic and kinetic trends often correlate. Whose postulate is this? Graphically describe
the relationship between energy and reaction coordinate that explains this. (8 pts.)

b. What isthe inverted region in electron transfer theory? Explain its origins graphically.
Whose ideawas this? (8 pts.)

11. Inour discussions of bioinorganic chemistry, heme proteins were prominent. It was noted that one role of
the protein in myoglobin was to provide site isolation. Write out the reactions that prevent reversible O,
binding in smple iron porphyrins (8 pts.)

12. Draw the general structure of the three types of iron-sulfur protein active sites. (16 pts)



