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Gas phase C-C bond coupling reactions of allyl halides mediated by Ag," and Ag,.1H" clusters

Silver (Ag,") and silver hydride (Ag,H") cluster cations can be synthesised by multi-step CID of [(M+Ag-
H)« + Ag]" precursors (M= Glycine or N,N-dimethylglycine, x=1-4) [1]. Previous studies have shown that
when Ag4H" reacts with allyl bromide, the C-C coupling occurs in a multistep sequence to yield 1,5-
hexane [2]. In this study, Ag.H", AgsH", Ags" and Ags" were allowed to react with 3 different allyl halides,
C3HsX (X=Cl, Br, I) in modified ion trap mass spectrometer to establish the role of substrate and cluster
cation structure in promoting C-C bond coupling. No C-C bond coupling was observed in the reaction of
the cluster cations with C3H5sCI. Four C-C bond coupling reaction channels that were obtained from the
reactions with C3HsX(X=Br, 1). (i) Ag,” — Agn(CsHsX)" — Ag. X" (ii) Agn” — Agn.1(C3Hs)" — Agn.1X (iii)
AgniH" = AgnsX" — Agn1X(C3HsX)" — Ag(CsHs)2"; (iv) Agn.tH™ — Agn.1X” — Agn.3(CsHs)" — Ag(CsHs),"
+ AgnsX". DFT calculations were carried out to shed light on the structures of the reactants and products
as well as the thermochemistry for the experimentally observed reactions.



