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The dialkylphosphinic acids, So-Se, can be obtained by reacting bis(trimethylsi1oxy)phosphine with 
the highly reactive alkyl halides, 2a-k, in the presence of chlorotrimethylsilane and triethylamine, 
followed by ethanolysis of the resulting trimethylsilyl dialkylphosphinates, 4o-k. 

Key worh:  Dialkylphosphinic acids; bis(trimethylsiloxy)phosphine, alkylation of; trimethylsilyl 
dialkylphosphinates, ethanolysis of; Arbuzov reaction. 

Alkylation of dialkoxyphosphine with alkyl halides in the presence of triethyla- 
mine results in the formation of alkyldialkoxyphosphines. Similar reaction of 
bis(trimethy1siloxy)phosphine (1) is, however, more complicated.2 It is always 
accompanied by an Arbuzov type rearrangement of the primarily formed 
alkyl-bis(trimethylsiloxy)phosphines, 3, leading to trimethylsily dialkylphosphin- 
ates, 4. The ratio of 3 and 4 is to some extent dependent on the alkyl halide 
used.2b This paper describes the reaction of 1 with alkyl halides 2 to give the 
novel trimethylsilyl dialkylphosphinates, 4, which are precursors to the dialkylph- 
osphinic acids, 5. It was found that when 1 reacts with two equivalents of a highly 
reactive alkyl halide, 2a-2e, in the presence of one equivalent of trimethylchloro- 
silane and one equivalent of triethylamine in refluxing benzene the corresponding 
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phosphinates, 4a-4e, are formed in good yields. Compounds 4a-4e could be 
easily purified by distillation. The physical constants and spectroscopic data are 
listed in Table I. The reaction of 1 with 2a-2e, performed in the absence of 
chlorotrimethylsilane, gives lower yields of the respective phosphinates, 4a-4e, 
and their purity is lower. Dialkylphosphinic acids, Ja-Se, were easily prepared in 
a pure state from the phosphinates, 4a-4e, by refluxing in ethanol (c.f. Table XI). 
The synthetic procedure is limited to highly active alkyl halides. Unsatisfactory 
results were obtained with methyl iodide, butyl bromide, and hexyl bromide. 

EXPERIMENTAL 

'H-NMR- and "P-NMR spectra were recorded at 80 MHz on a Tesla BS 487C spectrometer and at 
36, 43 MHz on a Bruker HFX 90 spectrometer, respectively. Alkyl halides, besides those which are 
commercially available, 2d and 2e, were prepared using described procedures.w 

Trimethylsilyl Dialkylphosphinates, 4 a - k  General Procedure. To a solution of 
bis(trimethylsi1oxy)phosphine [(l); 3 g, 14.4 mmol]. chlorotrimethylsilane (1.55 g, 14.4 mmol) and 
triethylamine (1.47g, 14.4mmol) in benzene (351111) is added the appropriate alkyl halide, 2.-2e 
(28.8mmol). The resulting mixture is stirred at 30°C for 30min and then refluxed for 1 h. The 
precipitate is filtered off, the filtrate evaporated and the residue distilled in vacuo to give pure &-&. 

Dialkylphosphinic Acids, So-Se; General Procedure. A solution of the appropriate phosphinate, 
4114, (10 mmol) in ethanol (20 ml) is refluxed for 5 min. The solvent is then evaporated, leaving the 
pure acids, So-Se, as oils. with the exception of 5b: mp. 192-194°C (recrystallized from benzene). The 
dialkylphosphinic acids, So-Se, are contaminated with alkyl-phosphinic acids if all operations are not 
carried out with complete exclusion of oxygen. The contaminated acids, 5s-Se, can be purified by 
dissolving in water and extraction with chloroform. 
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