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SUPPLEMENTARY INFORMATION. 

The conversion of bromine terminated to thiol functionalized self-assembled monolayers was 

investigated on non-patterned silicon wafers. A protocol following the approach of 

Balachander et al. was used (Scheme S1).  

Scheme S1: Chemical conversion of the terminal bromine functions into thiol functionalities.  

The reaction steps are investigated by FT-IR spectroscopy (Figure 1a) and XPS spectroscopy 

(Figure 1b). The FT-IR spectra of the methylen vibrations (Figure 1a, left) show no change in 

their value of 2925 cm-1 and 2854 cm-1. This indicates the stability of the monolayer during 

the cycle of reactions. The FT-IR spectra (Figure 1a, right) show clearly a thiocyanate 

vibration at 2156 cm-1 for the thiocyanate monolayer. In the case of bromine and thiol 

monolayer this peak is not observed. This is a first indication for the successful reaction 

sequence to the thiol. However, FT-IR could not provide a direct evidence for the presence of 

thiol. Therefore, additional XPS investigations have been performed. The spectral region of 

Br(3d) (Figure 2b, I), N(1s) (Figure 2b, II), S(2p) (Figure 2b, III) and S(2s) (Figure 2b, IV) 

are analyzed after each individual modification step. The Br(3d) region shows only for the 

bromine monolayer a signal, that indicates the complete substitution to the thiocyanate 

monolayer. The nitrogen signal appears only for the thiocyanate monolayer, whereas the 

sulfur signals in the XPS-spectra are visible for the thiol and thiocyanate monolayer. No N(1s) 

signal is observed on the thiolated self-assembled monolayer. There are two interesting 

spectral regions for the sulphur for the S(2p) and the S(2s) signals, respectively. In the main 



region of the sulphur S(2p) signal however, the signal is screened by a peak originating from 

the silicon substrate. In both regions the presents of a sulphur signal is clearly seen.  

Figure S1: Grazing angle FT-IR investigation of the relevant peaks for the characterization of 

the SAM by analysis of the methylene vibrations (left) and thiocyanate vibrations (right) 

during the sequence of conversion steps.  



Figure S2: High resolution XPS investigation of the relevant signals during the sequence of 

functionalization steps.  

a) Bromine terminated SAM. b) Thiocyante terminated SAM. c) Thiol terminated SAM. 

These characterization steps have been performed to optimize the reaction conditions that are 

subsequently applied to locally functionalize nanostructured bifunctional surface templates, to 

create OTS/thiol NanoMuSes. 

Experimental 

11-Bromo undecyltrichlorosilane monolayers were prepared by immersing the silicon wafer 

in a solution of 11-bromo-undecyltrichlorosilane (5 µL) in BCH (5 mL) for 5 minutes 

followed by sonication in hot chloroform. Finally, they were dried in a stream of air. This 

procedure is repeated 2 times.  



Bromine terminated silicon substrates were immersed in a solution of 50 mg potassium 

thiocyanate in 5 ml DMF at 70 ºC for 24 hours. The substrates were then sonicated in DMF 

followed by sonication in ethanol and were dried in a stream of air. The reduction is carried 

out by immersing the thiocyanate functionalized silicon substrate for 24 hours in 2 ml of a 2.3 

M solution of the lithium aluminiumhydride in THF at room temperature. Afterwards the 

substrates were hydrolized in hydrochloric acid. Finally the substrate was sonicated in water, 

subsequently in chloroform and dried in a stream of air. 


