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IN-CLASS ACTIVITY

 Gallium Chemistry: To be or not to be a Triple Bond!
Overview

In 1997, inorganic chemistry professor Gregory H. Robinson (University of Georgia, Athens, GA) and his colleagues published two peer-reviewed papers focused on gallium compounds that contain multiple bonds.  One paper reported a compound that contained a Ga-Ga triple bond, the first gallyne, and the second paper focused on the synthesis and characterization of a compound that contained an Fe-Ga triple bond, the first ferrogallyne. This was a remarkable discovery because such compounds had never been reported at the time! Robinson’s research sparked a huge debate that was publicized in Chemical and Engineering News.

Some critics of Robinson’s research efforts including the late inorganic professor F. Albert Cotton (Texas A&M University, College Station) and inorganic chemistry professor Philip P. Power (University of California, Davis) have concluded that Robinson’s compounds do not contain triple bonds.  Specifically, Cotton suggested the compounds contain single bonds, whereas Power concluded the compounds contain double bond character. 
Some questions for you to consider for discussion:

1. What is bond order?

2. How is bond length related to bond order?

3. What is a dative bond?

4. How do we define a triple bond? Double bond? 

5. What evidence does Robinson use to support the existence of a triple bond in the gallyne and ferrogallyne compounds?

6. Why does Cotton conclude that Robinson’s ferrogallyne contain a single bond? What evidence supports this claim? 

7. Why does Power conclude that Robinson’s gallyne compound contains a double bond? What evidence supports this claim?
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