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Abstract , Growth reaction of crown-shaped, 6-electron superatomic cores in 
[Au9(PPh3)8]3+, [PdAu8(PPh3)8]2+, and [PtAu8(PPh3)8]2+ was studied. We found that reduction 
of Au+ ions in the presence of Au9

3+, PdAu8
2+, and PtAu8

2+ superatoms selectively afforded 
Au11

3+, PdAu10
2+, and PtAu9

+ superatoms with 8 electrons, respectively. The mechanistic 
study of the novel growth processes suggested that selective growth proceeds via the 
reduction of Au+ ions by hydrogens adsorbed on superatoms.  
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Fig. 1. (a) Schematic illustration of an 
energy diagram of superatomic 
orbitals and examples of 8 and 6 
electron superatoms. (b) The reactions 
examined in this study. 
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Fig. 2. X-ray structure of 5. 
Organic residue was depicted as 
sticks. Hydrogens are omitted. 
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Fig. 3. X-ray structure of 6. 
Location of Pt atom was 
estimated by its composition. 
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Fig. 4. Positive-ion ESI-MS 
spectra of 1 before and after the 
addition of the reactants. (Bottom 
to top) Before reaction, after 
addition of NaBH4, and after 
addition of AuClPPh3. 


