Theoretical Studies on the Activation of Ethylene by Nickel Bis(dithiolene)
Li Dang
Abstract

Olefin purification involves nickel dithiolene complexes has a great deal of potential as a new technology because these compounds react with olefins rather than common impurities to produce the cis-interligand product, which upon (electrochemical) reduction releases the alkene.1 But the reaction mechanism remains incompletely understood. Previous theoretical study2 showed that the cis-interligand adduct can be formed by a two-step process via a twisted intermediate. More recent experimental work3 found that in the presence of the reduced reactant [Ni(S2C2(CF3)2)2]-, the interligand adduct as the main product was observed, while the intraligand addition (and its decomposition product, dihydrodithiins) dominates in the complete absence of the [Ni(S2C2(CF3)2)2]- anion.3a

Our theoretical study show that in pure nickel bis(dithiolene) system, the process of forming the symmetry allowed product, intraligand adduct 3 is more favorable than other reaction processes. While in the presence of anion [Ni(S2C2(CF3)2)2]- (1-), stable dimmers are formed and 2 can be given via the isomerization of 4. This anion-catalyzed reaction thus competes effectively with the intrinsic reactivity of 1(Scheme 1). These results are well in line with experiment.
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