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Zinc-Zinc Bonds

Literature Reading Assignment

Read the following two articles before class:

• Perspectives article by Gerard Parkin, “Zinc-zinc Bonds: A New Frontier,” Science 2004, 305, 1117-1118.
• Irene Resa, Ernesto Carmona, Enrique Gutierrez-Puebla, and Angeles Monge, “Decamethyldizincocene, a Stable Compound of Zn(I) with a Zn–Zn Bond,” Science 2004, 305, 1136-1138.

To prepare for discussion, work the following problems to turn in:

1.  The structure of the starting material bis(pentamethylcyclopentadienyl)zinc, (C5Me5)2Zn, has been described as an “open-faced” sandwich structure, consisting of one 5-Cp* ring and one 1-Cp* ring rather than a “regular” sandwich structure composed of two 5-Cp* rings.  

(a) Rationalize the “open-faced” sandwich structure for (C5Me5)2Zn based on electron counting formalisms.  

(b) The 1H NMR spectrum of (C5Me5)2Zn in d6-benzene exhibits one sharp singlet at 1.98 ppm relative to TMS.  Is the NMR data consistent with the “open-faced” structure?  If so, explain and if not, suggest an alternate explanation for the observation of only one peak.

(c) Gas-phase electron diffraction has been used to support the “open-faced” sandwich structure.  Describe one or two specific pieces of structural data that would offer the strongest support for this structure.

2.  Explain the term “disproportionation” using an example from the article to illustrate the meaning.

3.  In both the article and the companion Perspective piece, the zinc-zinc distance is compared to Cd-Cd and Hg-Hg distances in compounds understood to have metal-metal bonds and to the metallic radii of the elements.  (a) Explain in detail the argument the authors use to rationalize there is a zinc-zinc bond in this compound.  (b) Explain why there is a fairly large increase in metal-metal bond distances and in the metallic radii in going from zinc to cadmium, but very little change in going from cadmium to mercury.

4.  Describe the evidence that rules out bridging hydride ligands in this molecule.


