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Some extra problems

1.
  Which of the two copper complexes shown below (A or B) will have the lower reduction potential (harder to reduce) and why?  Be brief and specific.
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2. 
For each of the following questions, indicate whether the statement presented is TRUE or FALSE.  If FALSE, indicate why and supply a correct answer that uses the information provided.

(a)  Calcium ion serves as a messenger in biology because it forms an insoluble precipitate in cells that triggers a variety of nerve impulses.

(b)  Zinc fingers are structural units in proteins in which the metal ion helps to fold a peptide chain that binds DNA and regulates the transcription of genes.

(c)  Blue copper proteins function primarily to transport and store copper ion in cells.

3. 
What information would you obtain if you were to employ each of the following methods to characterize a metalloprotein?

(a)
EPR spectroscopy?


(b)
Mössbauer spectroscopy?

(c)
Resonance Raman spectroscopy?

(d)
EXAFS spectroscopy?

4.
  Suppose you wanted to study the self-exchange reaction of HiPIP by using Mössbauer spectroscopy. Explain in detail how you would set up the experiment to measure a rate constant for the exchange process. What are the advantages and liabilities of Mössbauer spectroscopy for providing such information? Discuss one alternative approach that you could take to solve this problem.

5.
X-ray absorption spectroscopy (XAS) is a valuable tool in bioinorganic chemistry. Powerful, high flux X-ray beams at synchrotrons are used in this technique.

(a)
In XAS, it is relatively easy to distinguish C (Z = 6) from S (Z = 16) experimentally, but much more difficult to distinguish C from N (Z = 7). How does the X-ray "scattering power" of an atom depend on Z?

(b) A typical Cu K X-ray photon has  = 1.54 Å.  Compute the energy of these X-rays (h = 6.62 x 10-27 erg sec; c = 3 x 1010 cm/sec; 1 kcal = 2.4 x 10-11 erg) and compare it to chemical bond energies.  Would you expect typical samples to survive irradiation with Cu X-rays? Explain your answer.

(c)
The extended X-ray absorption fine structure (EXAFS) region the an X-ray absorption spectrum affords information the number and type of atoms surrounding a metal ion in a metalloprotein. Discuss whether or not this method would be valuable in distinguishing binding of manganese in the manganese catalase to histidine versus glutamate residues.

END OF PROBLEM SET




