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Experimental 

General remarks. Brief description of Au144(2-PET)60, Au40(2-PET)24, Au38(2-PET)24, 

Au25(2-PET)18 preparation.  

Gold nanoclusters Au40 (2-PET) 24 and Au38 (2-PET) 24 were prepared and purified as it was 

described in previous reports.1,2 In the first step, glutathione stabilized gold clusters were 

prepared by reduction of tetrachloroauric acid in presence of glutathione with sodium 

borohydride in an ice-cooled acetone solution. Following, the solvent was decanted and 

ethanol, toluene and an excess amount of 2-phenylethanethiol (2-PET) were added to the 

black precipitate. After etching at 80 °C for 3 h the 2-PET stabilized clusters were purified as 

described before1,2 and size separated on a gel permeation column (BioBeads S-X1). The 

clusters of Au144(2-PET)60 and Au25(2-PET)18 sizes were prepared as it was reported by 

Qian.3 Tetrachloroauric acid trihydrate and tetraoctylammonium bromide (TOAB) were 

dissolved in methanol and stirred 20 minutes before an excess amount of 2-PET was added. 

To this intensely stirred white dispersion, sodium borohydride dissolved in water was added 

and the mixture was allowed to react 5 h at room temperature. The clusters were washed with  

methanol to remove free thiol. The separation of products was based on the different 

solubility of Au25 (2-PET) 18 and Au144 (2-PET) 60 in acetone. Further, we have improved 

purification of the clusters in our synthesis using a gel permeation column which also allows 

to separate the differently charged Au25(2-PET)18 clusters. 

 Au144(2-PET)60 was obtained as major product and Au25(2-PET)18 as a side product.  

All clusters were characterized using UV-Vis and MALDI mass spectroscopy. 
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Figure S-1. UV-Vis spectra of size selected gold nanoclusters. 
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Figure S-2. MALDI mass spectra of Au144(2-PET)60 , Au40(2-PET)24 , Au38(2-PET)24 , 
Au25(2-PET)18. 

 

DFT calculations 

In order to help the assignment of 2-phenylethethanethiol (2-PET) bands DFT calculations 

were performed using the Gaussian09 suite of programs.4 Two types of calculations were 

performed. In the first one isolated 2-PET was considered in trans and gauche conformations. 

These calculations were performed at the DFT level using the B3PW91 functional and a 6-

311+g(2d,2p) basis set. The molecule was first completely relaxed before calculating the IR 

spectrum. In a second type of calculation monomeric and dimeric staples were calculated 

(Fig. S3). For this the experimental structure of Au38(2-PET)24 served as the model. The 

geometry of one staple was taken from the crystal structure of Au38(2-PET)24, including three 

Au core atoms. The latter were fixed and the staple relaxed before calculating the normal 

modes. These calculations were done using the B3LYP functional and a LanL2DZ basis set 

(D95V for H and C). 

 

 

  

Figure S3: Dimeric and monomeric staple unit used for the calculation.  
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