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((-NO)2[Co((5-C5H5)]2 is not paramagnetic

In this paper by Andersen and Berg (J. Am. Chem. Soc., 1988, 110 (14), pp 4849–4850) the authors present magnetic measurements that refute the calculated ground state of an organometallic cobalt nitrosyl dimer. Students will learn about two physical techniques for measuring magnetism and will learn how magnetic measurements can be used to indicate paramagnetism versus diamagnetism.

1. Count the electrons in Cp2Co2((-NO)2. Predict the metal-metal bond order. Does your result predict the molecule to be diamagnetic or paramagnetic? Explain.

2. The author states that a theory paper found Cp2Co2((-NO)2 to be a ground-state triplet. What does it mean to be a ground-state triplet? How could your electron counting in problem 1 support this?
3. If Cp2Co2((-NO)2  were a ground state triplet, predict (eff (spin only) for the molecule.

4. What values did the author find for (eff? Include the method, the temperature and, where appropriate, the field strength in your answer.

5. Describe the Evans method for determining magnetic susceptibility.

6. Diamagnetic compounds have negative values for (, yet the authors report positive values for three out of four of the magnetometer measurements. How do they justify the title of the paper? Your answers to questions 3 and 4 should be part of your argument.
