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Supplementary Table 1.  Structures of the m-s-m gemini amphiphiles used in the present 
paper. 

Supplementary Information 2. 
For the synthesis of the gemini surfactants used in this work, starting materials were 

purchased from either Sigma-Aldrich or TCI America, were the highest purity available, and used 

as received. Some of the gemini surfactants used in this work were prepared using the method 

described by Wettig and Verrall.1,2  As an example, the surfactant 12-6-12 was prepared by 

refluxing one equivalent of dibromohexane with 2.1 molar equivalents of N,N-

dimethyldodecylamine in 150 mL of HPLC-grade acetonitrile for 48 hours.  After the solution was 

cooled, the solid material was collected by vacuum filtration and recrystallized several times from 
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acetonitrile, followed by a final recrystallization from an acetone/ethanol mixture.  The yields 

obtained for the gemini surfactants using this methodology were better than 50%. 

In some cases, the gemini surfactants were synthesized by our novel microwave method.3 

 For the synthesis of the surfactant 8-4-8, one equivalent of butanedibromide and 2.1 

equivalents of N,N-dimethyloctylamine were placed in 10.0 mL of acetonitrile in a 35 mL 

microwave reaction vessel. The reaction vessel was then placed in a CEM Discover microwave 

reactor set at 80°C at a maximum power of 30 W and stirred for 30 min following a 15 min ramp 

time. The reaction vessel has a pressure tolerance of 15 psi.  After microwave irradiation was 

complete, the vessel was set in a freezer overnight; the resulting precipitate (the gemini 

surfactant) was vacuum-filtered and rinsed with a minimum of cold ethyl acetate. The crude 

surfactant was then placed in a vacuum desiccator for 24 h and was recrystallized in a minimum 

amount of boiling acetonitrile, cooled to room temperature and refrigerated for 2 days. The 

yields obtained for the gemini surfactants using this methodology were > 90%. Critical micelle 

concentration values obtained through conductivity measurements for all the gemini 

amphiphiles prepared in this work were in excellent agreement with the literature values where 

available. 
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