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Electrospray ionization mass spectrometry (ESI-MS) allows the observation of intermediates involved in catalytic reactions. Palladium-catalyzed reactions of allylic compounds via the formation of (-allylpalladium complexes offer many synthetically useful methods.[1] The first step of the catalytic cycle is formation of Pd-allyl complex 1 and the second step is nucleophilic addition to the allyl system, to give product 2 (Scheme 1).[2]
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Scheme 1.

Pd-catalyzed allylic substitution reaction. R = H, Ph; L = ligand PPh3, P(P;

Nu- = -CEt(CO2Et)2.
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Fig. 1.

Positive-mode ESI-MS spectra of the reacting solution of the allyl acetate and diethyl ethylmalonate in presence of the Pd catalyst.


The allylation of diethyl ethylmalonate with allyl acetate was studied by ESI-MS. The data being directly acquired from the reaction mixture. The expected signals of Pd precatalyst and Pd-bond allyl intermediate with the characteristic isotope distribution for palladium were detected in positive-mode ESI-MS spectra (Fig. 1).
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