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Synthetic access to AlCp*hexyl and 

GaCp*hexyl starting from KCp*hexyl

Synthetic access to AlH(Cp*hexyl)2 (top) and 

AlCp*hexyl (bottom). 

Synthetic access to GaCp*hexyl via formation of 

GaI.

1H-NMR 
spectrum of 
AlH(Cp*hexyl)2

with impurities 
of n-hexane, 
diethyl ether 
and other 
residues

1H-NMR 
spectrum of 
AlCp*hexyl with 
residues of 
AlH(Cp*hexyl)2

and the residues 
of n-hexane, 
diethyl ether and 
other impurities

27Al NMR spectrum 
of AlCp*hexyl with 
signals of the 
monomeric and the 
tetrameric species as 
well as from the 
aluminum contained 
in the NMR tube

Ligands of the type ECp* (E = Al, Ga with Cp* = 1,2,3,4,5-Pentamethylcyclopentadienyl)

showed in the past a great potential for transition metals. Due to the high

tetramerization energy especially in the case of AlCp* harsh reaction conditions for the

synthesis of bimetallic clusters are necessary. To allow milder reaction conditions, a

methyl group was replaced by a hexyl group and the ligands AlCp*hexyl (IIIa) as well as

GaCp*hexyl (IIIb) were analyzed via NMR spectroscopy. Comparative reactivity studies

between GaCp* and GaCp*Et (Et = ethyl) revealed differences in both the type of

clusters formed and the reaction rate analyzed by LIFDI-MS. In addition, the formed

clusters also depend on the precursor material chosen.

Isolability of the electronic structure of ECp and ECp* to CO. 

Graphical content adapted form Lit. [1]

Synthetic access to AlCp*hexyl via AlH(Cp*hexyl)2 was very difficult to achieve. In contrast, the synthesis of GaCp*hexyl could be performed analogously to GaCp*. To sum up, when comparing

the nickel precursors [Ni(cod)2] and [Ni2(dvds)3], it can be said that due to the higher binding affinity of dvds as ligand compared to cod, some clusters containing dvds could be identified

independently of GaCp*Et and GaCp*, whereas with cod only lighter clusters could be identified in the later course of the reaction. This means that clusters containing cod are mostly

fragmentation products of heavier clusters and in contrast dvds was identified in light as well as in heavier clusters. When dvds and GaCp*Et were used, a slower reaction rate was found in

comparison to the combination of dvds and GaCp*. This suggests a lower bond strength of cod to Ni than dvds. Therefore, a higher reaction rate was observed when using [Ni(cod)2]. The use

of [Ni2(dvds)3] as precursor for clusters with the ligand GaCp*Et slows down the reaction due to additional stabilization achieved by the ethyl group attached to the Cp* ring, resulting in lower

reaction progress compared to GaCp*.

LIFDI spectra of PHSN-07 
taken after 1.5h (PHSN-07 
(1), 1.5 days (PHSN-07 (3) 
and 3 days (PHSN-07 (6) 
after starting of the 
reaction. As starting 
materials Ni(cod)2, 3-
hexyne and GaCp*Et each 
dissolved in toluene were 
used and the mixture was 
stirred at room 
temperature.

LIFDI spectra of PHSN-
07A (1) and (2) after a 
second addition of 
Ni(cod)2 to the reaction 
solution of PHSN-07 
already containing the 
products of the reaction 
of Ni(cod)2, GaCp*Et and 
3-hexyne.


