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Bis(trimethylsily1) Trimethylsilyloxymethylphosphonite : a Useful Reagent 
for the Introduction of the Hydroxymethylphosphinate Group 

By ARTHUR F. ROSENTHAL,* ALEX GRINGAUZ, and LUIS A. VARGAS 
(Biochemical Research Laboratory, Long Island Jewish-Hillside Medical Centre, New Hyde Park,  New York 1 1040, and 
Division of Pharmacotherapeutics, Brooklyn College of Pharmacy, Long Island University, Brooklyn, New York 1 121 6) 

Summary Bis(trimethylsily1) trimethylsilyloxymethyl- 
phosphonite has been synthesized and shown to undergo 
normal Arbuzov reaction to introduce the hydroxymethyl- 
phosphinate group, a phosphate isostere. 

~ 

THE methylenephosphinic acid group has been employed as 
a nonhydrolysable isostenc analogue of the C-0-P bond of 
phosphate esters and of the P-0-P bond of phosphoric 
anhydrides. Synthetic interest in such analogues has 
extended into areas as diverse as phospholipids1 and nucleo- 
tide polyphosphates.2 One hindrance to the further 
extension of such syntheses to new classes of compounds has 
been the paucity of methodsfor the introduction of a methyl- 
enephosphinate group containing a versatile functional 
group for further synthetic elaboration. A simple means of 
preparing unsymmetrical phosphinic acids containing a 
hydroxymethyl group as one of its two groups containing 
carbon appeared likely to satisfy this requirement. 

We have recently described the synthetic utility of tris- 
(trimethylsilyl) phosphite as an Arbuzov reagent for the 

0 0 

I I 
RCH,CI -%RCH2PCH20SiMe3 I I  %RCH,PCH,OH Ii 

OH OSiMe3 

RCHZBr 

0 0 c 

3 4 I I 
OSiMe3 

II M q S i B r  Mej Si Dr II 
RCH,PCH,Br *-cNc3sibo RCH,YCl-$OSiMe3 -ourp s; o* RCH2PCH OSiMe3 

OSiMe3 E3r 

8r 

SCHEME 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
76

. D
ow

nl
oa

de
d 

by
 H

ei
nr

ic
h 

H
ei

ne
 U

ni
ve

rs
ity

 o
f 

D
ue

ss
el

do
rf

 o
n 

11
/1

1/
20

13
 0

7:
35

:5
9.

 
View Article Online / Journal Homepage / Table of Contents for this issue

http://dx.doi.org/10.1039/c39760000384
http://pubs.rsc.org/en/journals/journal/C3
http://pubs.rsc.org/en/journals/journal/C3?issueid=C31976_0_11


J.C.S. CHEM. COMM., 1976 385 

preparation of lipid pho~phonates.~ Extension of this 
approach to the present problem thus required the reagent 
Me,SiOCH,P(OSiMe,), (1) as a protected but easily de- 
masked hydroxymethylphosphonite. Treatment of crude, 
dried hydroxymethylphosphonous acid4 in acetonitrile with 
trimethylsilyldiethylamine (3.4 mol) first a t  5-10 "C and 
then at  85 "C (2 h), afforded (l), b.p. 51-53 "C at  0.5 mmHg, 
in 46% yield after two fractionations. The usefulness of 
this compound as a synthetic reagent is shown in the follow- 
ing example. 3-Chloropropionitrile was heated with 1 
equiv. of (1) under nitrogen. A t  130 "C a vigorous reaction 
ensued, and Me,SiCl distilled from the reaction mixture. 

2-cyanoethyl (hydroxymethyl) phosphinic acid, m.p. 65- 
67 "C. Preliminary experience suggests that alkyl chlorides 
are preferable to bromides or iodides in reactions with (l), 
possibly owing to silyl exchange between the reaction 
products as shown in the Scheme. 

The extreme ease with which the phosphinic acid and 
hydroxymethyl groups can be unmasked after reaction with 
(1) suggests it can be used with more complex chlorides, 
provided they do not contain functional groups incom- 
patible with Arbuzov reaction conditions. 

This work was supported by grants from N.I.H. and Long 
Island Jewish Hillside Medical Centre Research Fund. 

The reaction appeared complete after cu. 5 min, but heating 
a t  135 "C was continued for 1 h. Hydrolysis in aqueous 
ButOH-tetrahydrofuran (25 "C, lh) gave a 91% yield of (Received, 16th March 1976; Corn. 276.) 
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