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Linear a-olefins are a class of unbranched hydrocarbon chains defined by a terminal double bond. These
molecules are highly valued in the petrochemical industry as PVC plasticizers, comonomers for
polyethylene, as well as precursors to detergents, soaps, shampoos, and lubricants.! Commercial
quantities of linear a-olefins are currently produced through the oligomerization of ethene.? The major
issue with the oligomerization of ethene is that it lacks specificity and produces a mix of olefin products
typically ranging from 4 to over 40 carbons long.! The applications of linear a-olefins vary with their
chain length, with olefins longer than 18 carbons typically of little value.

Linear a-olefin production through a dimerization process would allow for chain length specificity,
thereby reducing the waste produced by the oligomerization of ethene. Previous research by Brookhart
and Broene showed that a cationic cobalt catalyst, [Cp*P(OMe);sCoCH2CHjs]*, can dimerize linear a-
olefins.® However, the majority product was the undesired branched olefin instead of the linear olefin
product.*
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This summer | worked on synthesizing another cobalt precatalyst with a different supporting ligand that
actually coordinated in two places which would prevent it from rotating and would essentially not have a
cone angle. | was able to successfully synthesize one of the precursor molecules for this synthesis. In the
future 1 am going to try and use photochemical techniques to carry out the final reaction which involves
breaking two strongly coordinated carbonyl groups off and replacing them with an ethene group
coordinated through a pi bond.
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