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4-Tr ieh lorophosphazopyr imid ines  or the i r  hydroehlor ides  were obtained by the reac t ion  between 
4 -aminopyr imid ines  and phosphorus pentachlor ide.  Without separat ion,  these compounds were converted 
into dichloranhydrides  of the corresponding pyr imidyl -4-amidophosphor ic  acids of the i r  hydrochlor ides  by 
the action of anhydrous formic acid. 

It is well known [1] that t r ichlorophosphazosulfani les ,  t r ichlorophosphazocarbacyls ,  and monomer ic  
t r ichlorophosphazoaryls ,  by the action of aqueous formic  or acetic acid, fo rm dichloranhydrides of the corresponding 
amidophosphoric acids.  During the reac t ion  between anhydrous formic  acid and the 2- t r ichlorophosphazopyr imidines ,  
products  of the in terac t ion  of heterocycl ic  amines  (2-aminopyr imidines)  with phosphorus pentachloride,  high yields of 
highly pure dichloranhydrides  of pyr imid i l -2-amidophosphor ic  acid [2] are formed.  Cer ta in  dichloranhydrides  of 
pyr imidyl -4-amidophosphor ic  acids have been obtained in a s i m i l a r  m a n n e r  [3]. 

In this work it was shown that the format ion  of d ichloranhydrides  of pyr imidyl -4-amidophosphor ic  acids by the 
in terac t ion  between the corresponding 4- t r ich lorophosphazopyr imidines  and anhydrous formic  acid is a general  method. 
In addition to anhydrous formic  acid it is poss ib le  to use anhydrous acetic acid for this purpose.  
4 -Tr ich lorophosphazopyr imid ines  of compound II or hydrochlor ides  of compound IIa formed f rom 4-aminopyr imid ines  
and PCI~ in boil ing benzene a re  t rea ted without separat ion with anhydrous formic  acid and the dichloranhydrides  of 
the corresponding pyr imidyl -4-amidophosphor ic  acids (III) or their  hydrochlor ides  
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By the in terac t ion  between phosphorus oxychloride and the 4 -aminopyr imid ines  or the corresponding 
hydrochlor ides  the acid chlor ides  were also obtained. 

Compound III hydrolyzes in the p resence  of a i r  and on boiling in water  it is converted into the or iginal  amines  or 
their  hydrochlor ides .  The compounds IIIa obtained f rom the lower bases  of compound I is rapidly hydrolyzed by water 
with the format ion of compound III, and those formed f rom the higher bases  of compound I dissolve in water  with a 
s trong acid react ion.  All d ichloranhydrides  of compound IIIa a re  hydrolyzed to the or iginal  amines  on heating in water .  

E X P E  R I M E N T A L  

Genera l  method for  obtaining the dichloranhydrides  of pyr imidyl  4-aminophosphoric  acids .  A suspension of 0.02 
mole of the corresponding 4 -aminopyr imid ine  and 0.02 mole of PC15 in 60 ml  of benzene were boiled in a s t r eam of 
n i t rogen with mixing until  evolution of hydrogen chloride ceased. The resu l tan t  solution* of 4- t r iehlorophosphazopyr-  
imidine or the suspens ion  of the hydrochloride was cooled, and at 1 5 - 2 0  ~ C a solut ion of 0.02 mole anhydrous formic 
acid in 10 ml  e the rwas  added. After addition of the acid, the reac t ion  mixture  was s t i r r e d  for a fur ther  2 hr at 20~ 
and left overnight.  The precipi ta te  of compound III or  IIIa was removed by fi l trat ion.  The mother  l iquor was evaporated 

*The solution was purif ied with activated carbon whenever  necessa ry .  
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and an additional quantity of the cor responding  compound HI was obtained. The precipi ta te  of compound Ilia was washed 
with acetone and ether.  

Dichloranhydride of 2 -ch loropyr imidyl -4-amidophosphor ic  acid. A suspension of 0.015 mole of 4 - a m i n o - 2 -  
chloropyr imidine  and 0.015 mole of PC1 s in 80 ml  of benzene was boiled for  2 hr  in a cur ren t  of ni t rogen,  and then the 
react ion mass  was cooled, shaken with carbon,  f i l tered,  and subsequently t rea ted as indicated above. 

Diehloranhydride of 2, 6 -d ich loropyr imidyl -4-amidophosphor ic  acid. A suspension of 2 g (0.0127 mole} of 
4 -amino-2 ,  6-dichloropyr imidine  in 12 ml  (0.132 mole) of phosphorus oxychloride was boiled for  6 hr ,  and then excess 
of phosphorus oxychloride was dis t i l led off under  vacuum, the res idue  was washed with pe t ro leum e ther ,and  3.09 g 
(88%} of the dichloranhydride was obtained ident ical  to the corresponding derivat ive of compound Ill .  

Dichloranhydride of 6-methylpyr imidyl -4-amidophosphor ic  acid. A suspension of 2 g (0.01375 mole) of the 
hydrochlor ide of 4 -amino-6 -me thy lpy r imid ine  in 30 ml  (0.329 mole) of phosphorus oxychloride was boiled for  5.5 hr,  
and then the reac t ion  mixture  was cooled, the precipi ta te  was removed by f i l t ra t ion,  washed with ether ,  iced water,  
acetone and ether ,  and dried in a vacuum dess ica tor  over phosphorus pentoxide. Yield, 85%. 

The dichloranhydride of 6 -p iper id inopyr imidyl -4-aminophosphor ic  acid was obtained i n  an analogous manner .  
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