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We have a l ready r epo r t ed  [1] the synthesis  of bis(N,N-dialkylaminomethyl)phosphinic acid derivat ives.  
bis[N-Alkyl (aryl)aminomethyl]phosphinic acids and their  derivatives, which can be used as monomers for 
synthesis of phosphorous-containing polymers,  are of definite interest,  

In this communication is described the preparation of bis[N-Alkyl (aryl)aminomethyl]phosphini~c acids 
by the reaction of pr imary  aiiphatic and aromatic amines with bischloromethylphosphinic acid by the fol-  
lowing scheme: 
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To prevent formation of t a r ry  condensation products,  a large excess of the corresponding amines is used 
in the reaction. The products separate either as internal salts or  as hydrochlorides, depending on the p ro -  
perties of the compounds being prepared. The propert ies of the products are presented in Table 1. The 
structure was confirmed by IR spectra.  

Bis[N-Alkyl (aryl)aminomethyl]phosphinicacids are capable of different types of transformations de- 
termined by the presence of a labile hydrogen atom on the amino group. Thus, t reatment  of bis(N-phenyl- 
aminomethyl)phosphinic acid and bis(N-benzylaminomethyl)phosphinic acid with methacroyl chloride under 
heterophase amidation conditions yields the corresponding methacroyl derivatives (VI) and (VII). For  b is -  
(N-phenyl-N-methacroylaminomethyl)phosphinic acid, formation of a complex with the sodium salt of meth-  
acrylic acid in the ratio 2 :1 ,  which is decomposed by hydrochloric acid, is character is t ic .  

TABLE 1 

l Found % 
Compound Yield, mp ~ Calculated' Empirical 

N- formula 

63,5 

72 

47,6 

37 

33,8 

69 

64 

I 11,20 
18o--181 

I 9 09 
220--222 

238--239 12,90 
12,65 

240--242 11,28 
11,35 

200--202] 12,56 
12,86 

I 7,80 
70--71 ! --7-~,47 

7,09 146--147 
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10,40 
C14H17N~P02 

8,21 
[ C16H~N~PO~ 

I1,26 I CsH22NeP0~ 

10,34 C loH26N2P02CI 

11,64 - ~  CsH~N2P02CI 

6,34 
6,78 C22HisN2P04 

6,50 
C~4H~gN2PO~ 
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EXPERIMENTAL 

bisIN~Phenylaminomethyl)phosphinic Acid. Amixtureof 50gofbischloromethylphos- 
phinic acid and 284 g of aniline was heated for i0 h at a temperature of II0-120~ in a stream of nitrogen. 
The crystals which precipitated from the reaction mass upon cooling were filtered, washed, and then ex- 
tracted with hot benzene to separate the traces of aniline. The remaining residue was washed with water 
to a negative reaction for chloride ions in the washing waters (upon acidification, an additional amount of 
product precipitated from the washing waters}. After recrystallization from ethyl alcohol, 53 g (63%) of 
bis(N-phenylaminomethyl)phosphinic acid was obtained as an internal salt having mp 180-181 ~ 

bis(N~Benzylaminomethyl)phosphinic Acid. A mixture of 35 g of bischloromethylphos- 
phinic acid and 250 ml of benzylamine was heated with intense stirring for I0 h at a temperature of ii0- 
120 ~ The excess benzylamine was distilled from the reaction mass in vacuum. The remaining crystalline 
mass was dissolved in water and acidified with conc. HCI to an acid reaction. Upon acidification, the pre- 
cipitated crystals of bis(N-benzylaminomethyl)phosphinic acid monohydrochloride have mp 220-222 ~ after 
recrystallization from water, yield 52.5 g (72%). 

his (N-Allylaminomethyl)phosphinic Acid. A mixture of i0 g of bischloromethylphosphinic 
acid and 50 g of allylamine was heated in a sealed tube for 10-12 h at a temperature of 95-110 ~ The excess 
allylamine was distilled from the reaction mixture. The remaining viscous mass was dissolved in ethyl 
alcohol and treated with 7.74g of NaOH dissolved in alcohol. The precipitated NaCl was filtered and the 
filtrate was evaporated to dryness. The dry residue was dissolved in alcohil and acidified with 12 ml of 
37% HCI. The solution was filtered while hot. Upon cooling, 5 g (34%) of bis(N-allylaminomethyl)phosphinic 
acid crystallized from the filtrate as the monohydrochloride having mp 200-202% 

bis(N-Allylaminomethyl)phosphinic Acid. Amixtureofl0gofbischloromethylphos- 
phinic acid and 50 g of allylamine was heated in a sealed tube for i0-12 h ata temperature of 95-110 ~ The excess 
mixture was the same as in the case of bis(N-allylaminomethyl)phosphinic acid. Properties of the obtained 
acids are presented in Table i. 

Dimethacroylamide of bis(N-PhenYlaminomethyl)phosphinic Acid. Toabasic 
solution (15.2 g of NaOH in i00 ml of H20 ) and 15 g of bis(N-phenylaminomethyl)phosphinic acid was poured 
a solution of 22.7 g (0.218 mole) of the acid chloride of methacrylic acid in CHCI3. The mixture was stirred 
for 1 h at 0 ~ The reaction mixture was acidified with 5 ml of 37% HCI and the layers were separated. From 
the organic layer after removal of the solvent and treatment with ethyl ether precipitated 20.6 g of a crys- 
talline product, which after recrystallization from an alcohol-ether mixture had mp 239-241 ~ and corre- 

sponds to a compound of the composition: 

I( 
CsHsNCHz "~ 0 7 CHa 

I ~ J / I 
2 O=C--cC~CH~J P"  |.CHe=C--COONa 

3 / 2 OHA 

Found %: P 6.63; N 6.33. C48H55Nr Calculated %: P 6.50; N 5.90. 

The same product is obtained upon treatment of a solution of bis(N-phenyl-N-methacroylaminomethyl)- 
phosphinic acid in chloroform with an aqueous solution of sodium methacrylate. Free bis(N-phenyl-N- 
methacroylaminomethyl)phosphinic acid is obtained upon acidification of a solution of the complex in CHC13 
with dilute HC1. After recrystallization from alcohol, the product has mp 70-71 ~ yield 15.5 g (69%). 

D i m e t h a c r o y l a m i d e  of  b i s ( N - B e n z o y l a m i n o m e t h y l ) p h o s p h i n i c  A c i d .  Obtained 
under analogous conditions. Initially separates from the reaction in the form 

tCsI-IsCH2NCH2 )2 0 
O=C--C=CH~ P J  

CIHs \ONa 

having mp 272.5-273.5 ~ Found %: P 6.85; N 6.42. C24H2sN2PO4Na. Calculated %: P 6.70; N 6.10. 

The free acid separates upon acidification with dilute HC1, and after recrystallization from an alcohol 
-e ther  m i x ,  re has mp 145-146 ~ 
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CONCLUSIONS 

Reaction of primary aliphatic and aromatic amines with bischloromethylphosphinic acid yielded a 
series of bis(N-alkyl(aryl)aminomethyl)phosphinie acids and the methacroylamides of several of them were 
obtained. 

LITERATURE CITED 

i. M.K. Ii'ina and L M. Shermergorn, Izv. Akad. Naak SSSR, Ser. Khim., 196___~7, 1346. 

! 761 


