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DIALKYLAMINOETHYLATION OF TRIMETHYLSILYL ESTERS OF 
TRIVALENT PHOSPHORUS ACIDS 

A.A.PRISHCHENK0, M.V.LIVANTSOV, and I .F.LUTSENKO 
M.V.Lomonosov Moscow State University, Moscow 119899, 
USSR 

Dialkylaminomethylation of trimethylsilyl esters of tri- 
valent phosphorus acids using bis(dialky1amino)methanes was 
carried out for the first time. This reaction is a conven- 
ient method for preparation of quaternary coordinated phos- 
phorus compounds, including dialkylaminomethyl and func- 
tional groups. Thus trimethylsilylphosphites and -phospho- 
nites of various structures react with bis(dialky1amino)- 
methanes according to Arbuzov reaction in the presence of 
zinc chloride as a catalyst, when heated to 12OoC, result- 
ing in formation of phosphonates and Fhosphinates (I). 

ZnC12 
Ro\ ,POSiMe3 + (R EJ) CH Ro\pcH2NR2 I x/ II 
X -R2NSiMe 3 0 

R = Alk, X = AlkO, (Alk0)2CH, Me3SiOCH2 
Trimethylsilylhypophosphites, including two highly reactive 
fragments (PH and POSi), react with the excess of bis(di- 
alky1amino)methane via double dialkylaminomethylation to 
give bis(dialkylaminomethy1)phosphinates (11). 

ZnC12 - ROf: (CH2NR;) I1 Ro\ ,!?H + 2(R;IN)2CH2 
Me3Si0 -R;NH, R;NSiMe3 0 

R = Alk, Me3Si; R' = Alk 
Under similar conditions the reaction between dialkyl(tri- 
methylsily1)phosphites and dimethylformamide dimethylacetal 
proceeds with trimethyl(methoxy)silane splitting off and 
tetraalkyl(dimethy1aminomethylene)diphosphonates formation. 
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