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Summary 

Diethyl-l-magnesium chloride methanephosphonate was obtained by an ex- 
change reaction between diethyliodo methanephosphonate and isopropylmagnesium 
chloride in THF at - 70” C. Reactions of this novel Grignard reagent with various 
electrophiles are described, and compared with those of the analogous lithium or 
copper derivatives. Diethyl-l-magnesium chloride methanephosphonate is especially 
reactive towards phenylselenium halides and halogens. 

Introduction 

Diethyl-l-lithiomethanephosphonate (1) [1,2] or analogous reagents 

(R’O),R-CHLi [3], and diethyl-I-cupromethanephosphonate (2) [4], are useful 

carbanionic reagents in organic synthesis. The lithium compound 1 is usually 
produced by deprotonation of diethylmethanephosphonate with n-butyllithium [1,2], 
and the 1-cupromethanephosphonate 2 [4,5] is generated from 1 by metal exchange. 

We now report the efficient preparation of the novel Grignard reagent, diethyl- 
l-magnesium chloride methanephosphonate (3) (X = Cl) and its use as an alterna- 
tive source of the diethoxyphosphinyl-stabilized carbanion for organic synthesis. 

Results and discussion 

It was not possible to obtain 3 (X = Cl) by direct metalation of diethyl chloro- 
methanephosphonate with magnesium in tetrahydrofuran or diethyl ether. 

Attempts to obtain 3 (X = Br) by lithium-magnesium exchange between diethyl- 
1-lithiomethanephosphonate and magnesium bromide gave only modest yields 
(45-55%). Iodolysis was used as the test reaction because l-lithiomethanephos- 
phonate (1) gives poor yields in iodolysis (5%) and because the reaction of Grignard 
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dichloromethanc the organic layer was evaporated and analyzed by ‘H NMR: after 
45 min the substrate 4 had totally disappeared and diethyl methanephosphonate 5a 
(E = H) was the only product visible in the NMR spectrum. 

To examine the synthetic utility of 3 (X = Cl) thus obtained, reactions with 
various electrophiles were investigated. Reactions of 3 (X = Cl) with halogenated 
derivatives, with carbonyl compounds, or with carbon dioxide gave 5b-5g, in 
moderate yields. Towards these electrophiles the Grignard reagent 3 (X =: Cl) was 
obviously less reactive than diethyl-1-lithiomethanephosphonate (1). 

Two reactions clearly distinguished the reactions of the Grignard reagent 3 
(X = Cl) from those of the corresponding lithium compound 1 or cupro compound 2 
and illustrated its synthetic value, viz.: 
(a) The reagent 3 (X = Cl) reacted with phenylselenium chloride or ph~nylselenium 
bromide to give the interesting Wittig-Horner reagent diethyl-phenylselenometh- 
anephosphonate 5h [S] in good yield (70-85%). With the lithium reagent 1 or copper 
reagent 2 the corresponding reactions gave poor yields of 5h (10 and 30’%, respec- 
tively). 
(b) The bromolysis of 3 (X = Cl) gave diethylbromo methanephosphonate (Si), a 
compound rather difficult to obtain by other routes [7,9). In this case again the 
Grignard reagent 3 (X = Cl) gave much better yields of 5i than I-hthio or l-cupro 
phosphonates 1 or 2. 

These routes to diethyl-phenylseleno methanephosphonate 5h and diethyl-bromo 
methanephosphonate 5i represent a good alternative to the existing synthetic 
methods 17-91, and provide an easy and convenient method of making these 
compounds in small quantities. 

In conclusion, it has been shown that diethyl-l-magnesium chloride meth- 
anephosphonate 3 (X = Cl), a novel Grignard reagent derived from the more easily 
available diethyl iodomethanephosphonate, can be employed advantageously in 
certain organic syntheses. It complements diethyl-1-lithio and diethyl-l-cupro 
meth~nephosphonates, (1 and 2) as a source of the diethoxyphosphinyl carbanion. 

Experimental 

Diethyl iodomethanephosphonate (4) was synthesized by a published procedure 
from diiodomethane and triethylphosphite [7f. Solvents were dried and distilied 
before use and all reactions were carried out under nitrogen or argon. Silica gel 60 
(Merck) was used for column chromatographic procedures. Analytical data for the 
products 5 are listed in Table 1. IR spectra were recorded on a PerkinElmer 5808 
spectrometer‘ and NMR spectra on a Perkin-Elmer R12 spectrometer. Micro- 
analyses were performed by the Microanalytical Laboratory CNRS. 

Prep~ruti~~l of ~~et~~~~-l -~~gnes~~~n chlorite ~eth~~ephospho~ute (3, X = Ct) and 
reaction of 3 with electrophiles: prepnration of Sa-Sf, Sh, 5. Generul procedure 

A solution of diethyl iodomethanephosphonate (4) (10 mmol) in tetrahydrofuran 
(10 ml) was added dropwise at - 70°C to a solution of isopropylmagnesium 
chloride which had been freshly prepared in tetrahydrofuran (11 mmol. 1.5 M) then 
diluted with 40 ml of tetrahydrofuran. Stirring for 45 min at - 70°C gave a solution 
of 3. 

A solution of the relevant electrophilic reagent (10 mmol) in tetrahydrofuran (10 

(Cormnued on p. 18) 
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