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Abstract: A very mild and simple method for the preparation of 
phosphinic acids from phosphonous acids through the intermediacy 
of silylalkyl phosphonites is described. 

Phosphinic acids have become increasingly important compounds in recent 

years due to their useful biological properties. 
1 

The Arbuzov reaction of 

dialkyl alkylphosphonites with suitable alkylating agents 
2. 

is a very com- 

monly used method for the preparation of phosphinic acids, but it often 

requires high temperature, neat reaction mixtures and other harsh con- 

ditions. Additionally, complex product mixtures are common due to competi- 

tive alkylation by alkyl halide side products generated in the reaction. 

Preparation of phosphinic acids by base catalyzed alkylation frequently 

requires strongly alkaline conditions. 3 The free radical addition of phos- 

phonous monoesters across olefinic bonds for the preparation of phosphinic 

acid derivatives usually requires high reaction temperature and pressure 

while only affording modest to low yields and mixtures of products. 4 

Herein we describe a new, very mild, and convenient method for the 

preparation of phosphinic acids or esters from phosphonous acids or esters, 

which are in turn readily accessible by free radical addition of inexpen- 

sive sodium hypophosphite or hypophosphorous acid to olefins. 5,6 Thus, 

treatment of the easily available phosphonous ester 1 with ethylbromo- - 
acetate in chloroform in the presence of trimethylsilyl chloride (TMS-Cl) 

and triethylamine (TEA) at room temperature effects conversion to phos- 

phinic ester 2 in quantitative yield. _ 

The reaction, though extremely sluggish at -78'C, was complete (by 

tic) in 2 hours at 0°C. That the reaction takes place via intermediacy 

a tervalent silyl phosphonite was confirmed by 31 
P-NMR observations. 

7 

The formation of the tervalent phosphonite 6 in CDClS at ambient temp- - 
erature from 1 was instantaneous; further conversion of 6 to 2 required - - 

an additional 0.5 hour at 20°C on a 0.5 g scale. 

of 
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Table 1 

Run 

1 - 

2 - 

3 

4 - 

5 - 

6 - 

7 - 

8 - 

9 - 

10 - 

11 - 

12 - 

13 - 

I: 1) silylating agent I: 
Ph(CH2)4-+'-H 

2) R.J 
Ph(CH2)4-$'-R2 

CR1 3) Hi0 

R1 Silylating Agent 

Et (CH3)3SiC1 
b 

H (CH3)3SiC1C 
C 

H ( CH3)3SiC1 

C(CH3)3 (CH3)3SiC1 
b 

Et (CH3)3SiC1 b 

Et (CH3)3SiC1 
b 

Et (CH3)3SiC1C 

H (CH3)3SiC1 
d 

Et (CH3)3SiC1C 

Et (CH3)3SiC1 
b 

Et (CH3)3SiC1 b 

H (CH3)3SiC1C 

Et MSAe 

R2X 

BrCH2C02Et 

BrCH2C02Et 

BrCH2C02Bz 

BrCH2C02Bz 

BrCH2CH2C02Et 

CH3CH(Br)C02Et 

BrCH2C02H 

BrCH2C02H 

CR1 

Yield" 

99% 

99% 

71% 

88% 

96% 

74% 

97% 

28%f 

C02H 57% 

Ph(CH2)4C1 N.R. 

Ph(CH2)41 919g 

Ph(CH2)41 48Zg 

BrCH2C02Et 92% 

aCrystallized or chromatographed; b 1 equivalent of silylating agent; 

'2 equivalents of silylating agent; d 3 equivalents of silylating 

agent; e monotrimethylsilylacetamide, 1 equivalent; fThe low yield 

is due to isolation difficulties of the product, which is very 

water soluble; gcrude yield. 
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A typical experimental procedure (run #3) is as follows: a mixture 

of phosphonous acid 2 (2.0 g, 0.01 mole) and triethylamine (3.2 ml, 0.022 

moles) in chloroform (40 ml) was cooled in an ice bath. Trimethylsilyl 

chloride (2.8 ml, 0.02 moles) was added to the solution followed by 

benzyl bromoacetate (1.6 ml, 0.011 moles). After 5 hr, standard ex- 

tractive aqueous work-up followed by crystallization from ether-hexane 

gave 2.48 g (71%) of phosphinic acid 2, m.p. 68-70°C. 

Acknowledgement: We thank Drs. R. II. Mueller, D. E. Ryono, E. W. 

Petrillo, Jr., and C. M. Cimarusti for their interest in this work; and 

Dr. M. A. Porubcan and the Squibb Institute Analytical Department for 

assistance during the course of this work. 

References and Notes: 

1. a. E. W. Petrillo, Jr. and M. A. Ondetti, Med. Red. Rev., 2, 1-41 

(1982). 

b. E. W. Petrillo, Jr., Eur. Pat. EP063896 (1982). 

C. E. W. Petrillo, Jr., Eur. Pat. EP053902 (1982). 

2. G. M. Kosolapoff and L. Maier, "Organic Phosphorous Compounds", Wiley- 

Interscience, New York, 1973, Vol. 6, pages 14-17. 

3. a. ibid, pages 17-18. 

b. G. M. Kosolapoff, J. Am. Chem. Sot., 72, 4292 (1950). 

C. D. J. Cram, R. D. Trepka and P. St. Janiak, ibid, 88, 2749 (1966). 

4. G. M. Kosolapoff and L. Maier, "Organic Phosphorous Compounds", Wiley- 

Interscience, New York, 1973, Vol. 6, pages 34-35. 

5. E. E. Nifantev, R. K. Magdeva and N. P. Shehepeteva, J. Gu. Chem. 

(USSR) , 50, 10124 (1976). 

6. E. E. Nifantev and M. P. Koroteev, J. Gen. Chem. (USSR], 37, 1366 

(1966). 

7. 
31 P Chemical shifts (ppm) and coupling constants (Hz) are as follows: 
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5, 173.0 (s); 1, 163.0 (s); 2, 49.46 (m); lo, 37.93 (b.s). 
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13 C), MS and/or elemental analysis were 

obtained for all new compounds. 
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