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The utilization of surfactants in synthetic organic chemistry can often result in enhanced 

chemoselectivity, higher yields and milder reaction conditions.’ However, one difficulty in employing 

surfactants is the formation of persistent emulsions, which can make reaction workup difficult. To counter 

this problem, several so-called destructible or cleavable surfactants have been reported.2,3 These surfactants 

are designed to display normal aggregation behavior under certain conditions, but can be cleaved by acid- or 

base-hydrolysis2 or by other chemical means.’ Typically, the syntheses of compounds of this type require 

several steps. Herein, we report the synthesis and characterization of a base-labile destructible surfactant 1 

that is prepared in two steps from commercially available starting materials. 

The preparation of surfactant 1 is detailed in Scheme 1. Conversion of ketone 2 to 3 was accomplished 

via a Mannich reaction45, followed by quaternization of the tertiary amine with methyl iodides, yielding 

compound 1. Both steps proceeded in moderate to good yield (Scheme 1). Synthetic details are provided at 

the end of the article 
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Scheme 1 

a) CH20, (CH&JG+HCI, EtOH; b) Mel, CHfZN 

The critical micelle concentration (cmc) of surfactant 1 was determined by the Du Notiy (platinum 

ring) method7 to be 2.5 x IO-2 M. Stability characteristics of surfactant 1 were examined by rH NMR 

spectroscopy and are summarized in Table 1. At 25 “C, surfactant 1 proved to be stable for extended 

Table 1. Stability Characteristics of 0.05 M 1 in 90 Solutions 

8 0.1 M NaOD 13.0 <5 min 100 

periods of time in 0.01 M DC1 (Entry 1). However, in neutral and basic media, the compound’s behavior was 

quite different. It decomposed slowly in water (Entries 2-3), more rapidly in 0.1 M NaHCO3 (Entries 4-5) 

rapidly in 0. 1 M Na2COs (Entries 6-7) and completely within 5 minutes in 0.1 M NaOD (Entry 8). The two 

decomposition products of 1 were identified by rH NMR (Scheme 2).s Percent decomposition of the 
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surfactant was determined by comparing the area of the quaternary ammonium methyl peak of 1 with that of 

product trimethylamine 

Scheme 2 

In summary, surfactant 1 possesses aggregation properties of a typical quaternary ammonium 

surfactant, and undergoes base-catalyzed hydrolysis much in the same way as other base-labile surfactants 

previously reported by Jaeger and coworkers.2d Thus, surfactant 1 could be used to catalyze certain reactions, 

and subsequent base workup would convert 1 to non-surfactant products which can be readily removed. 

Moreover, the ease of preparation of surfactant 1 and the simplicity of the methodology makes this compound 

and perhaps longer chain analogs attractive reagents for use in preparative organic chemistry.9 
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