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SIMPLE PREPARATION OF AMIMOMETHANEPHOSPHONIC ACID 
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Institute of Macromolecular Chemistry, Czechoslovak 
Academy of Sciences, 162 06 Prague 6,  CZECHOSLOVAKIA 

Milan Marhol 

Nuclear Research Institute 
250 68 Re? near Prague, CZECHOSLOVAKIA 

Aminomethanephosphonic acid (I), a potential biologically 

active substance and complexing agent, may serve as a precur- 

sor or an intermediate for related substances with analogous 

functions.' 

higher a-aminoalkanephosphonic acids, however, cannot be used 

Most of the useful methods for syntheses of 

for its preparation.' The nethods of synthesis of I are based 

mostly on the Arbuzov or Michaelis-Becker reaction of phos- 

sphites and alkylating derivatives of methylamines with pro- 

tected amino group - and on subsequent deblocking and hydroly- 

sis. 2-6 

and its derivatives is rather difficult due to the low reac- 

tivity of the chlorine atom. Thus,the amination of diethyl 

chloromethanephosphonate (111) with aqueous ammonia at 150' 

The amination of chloromethanephosphonic acid (11) 

gave only 48-50% yield of crude amino ester.' 

for the synthesis of I are rather time-consuming as they in- 

volve several synthetic steps as well as purification of the 

product and intermediates. 

All methods 
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An attempted indirect amination of IIIwith potassium phthal- 

imide in anhydrous dimethylformamide (90-lOO", 9 hrs or reflux 

10 hrs) r 8  gave only N-ethylphthalimide (90-95% yield; struc- 

ture proved by the melting point and NMR spectrum, ethylamine 

hydrochloride was isolated after hydrazinolysis and acid hydro- 

lysis) which was obviously formed as shown below. 

ClCH2P0 (OEt) + 0-2.. -o-E>NEt + ClCH2P0 (OEt) OK 

I11 

Compound I was obtained by direct amination of I1 with 

aqueous ammonia' at 140-1 50' and isolation and purification 

of the product by chromatography on a strongly acid cation 

exchanger. 

1. aq. NH3 
H2° - H ~ N C H ~ P O  (OH) + ClCH P0Cl2 - C1CH2P0 (OH) 

2 2. H , H20 
IV I1 I 

EXPERIMENTAL 

Aminomethanephosphonic acid (I). - Technical grade chloro- 
methanephosphonic dichloride (IV, 135 g, 0.80 mol; Aldrich- 

Europe) was added dropwise to water (400 ml) with cooling and 

the solution obtained was heated to 100' for 3 hrs. The reac- 

tion mixture was evaporated to dryness in vacuo; the residue 

was dissolved in water and the solution was treated with char- 

coal, if needed. This procedure was repeated several times. 

The crude crystalline chloromethanephosphonic acid (11) thus 

obtained was dissolved with cooling in 25% aqueous ammonia 

(900 ml, 12 mol) and the solution was heated in a stainless- 

-steel autoclave at 140-150' for 25 hrs. The reaction mixture 

-- 
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was evaporated to dryness in vacuo, dissolved in water and 

again evaporated to dryness. The residue was redissolved 

-- 

ACID 

in water (ca. 400 ml), the solution was transferred on column 

containing 2200 nl of the cation exchanger Ostion KS (sulphon- 

ated copolymer styrene - 8% divinylbenzene, wet capacity 1.8 

mval/ml, particle size 0.3-1.2 mm; United Chemical and Metal- 

lurgical Works, Usti n.L.) in H+ form and the column was elu- 

ted with water. The first strongly acid fractions of eluate 

are mixtures of various phosphonic acids and do not react with 

ninhydrin. Further fractions are only slightly acid, give 

positive ninhydrin reaction and, after evaporation yielded 

30 g (34%) of I of high purity, mp. 325-330' (without decompo- 

sition) ; ref. 10r4f7r3gives mp. 

320" with decomp. 

- Anal. Calcd. for CH6N03P: N,12.62; P,27.89. Found: N,12.70; 

P,27.49. NE(phenolphtha1ein): Calcd. 111.0. Found 109.3. 

NMR (D20, 99'): 6 3.10 (d, JHp = 13.1 Hz); ref.3 gives 6 3.12 

(d, J = 14.4 Hz). 

286.5' , 296-300' , 310', 318- 
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