
E T H Y L E N I M I N E  D E R I V A T I V E S .  VI. 

OF PYRIMIDYL-5-AMIDOPHOSPHORIC ACID* 

DIE THYLENIMIDES 

I .  E .  M a m a e v a ,  N.  V.  S a z o n o v ,  UDC 547.415.3 
a n d  A .  A .  K r o p a c h e v a  

We have shown e a r l i e r ,  that 5 -aminopyr imid ines  (I) containing a chlorine a tom in the 4-posi t ion on the 
pyr imidine  r ing,  r e a c t  with PC15 to fo rm monomer i c  5 - t r i ch lorophosphazopyr imid ines  (II). 

Our  p re sen t  work indicates that 5 - t r i ch lorophosphazopyr imid ines  a re  analogous to the t r i ch lo rophos -  
phazo compounds of amides  of carboxyl ic  acids [2, 3], of sulfani lamides  [4], of 2 -aminopyr imid ines  [5], in 
the i r  reac t ions  with fo rm i c  acid to fo rm dichloroanhydrides  of the cor responding  amidophosphor ic  acids 
(III). The dichloroanhydrides  of py r imidy l -5 -amidophosphor i c  acids (III) a re  c rys ta l l ine  subs tances ,  ea s i ly  
hydrolyzed in mois t  a i r .  Var ious  de r iva t ives  of py r imidy l -5 -amidophosphor i c  acid can be obtained f rom 
them by nucleophilic subst i tut ion of the chlorine bonded to phosphorus .  We used these compounds,  in par t ,  
for  the synthesis  of diethylenimides of the cor responding  pyr imidy l -5 -amidophosphor i c  acids (IV). 
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Diethylenimides of py r imidy l -5 -amidophosphor i c  acids (IV) having two chlorine a toms on the p y r i -  
midine r ing exchange one of them for  the amine  res idue.  We encountered two examples .  In the f i r s t  case 
(IV, R '  =H, R" =C1) one chlorine a tom was rep laced  by a secondary  al iphatic  amine res idue  (dimethyl-  and 
diethylamine),  by a he t e rocyc l ic  amine (piperidine, pyrro l id ine ,  and ethylenimine) and by an a ra lky l  amine 
(benzylamine). In the second case ,  (IV, R '  =CH 3, R" =C1)the chlorine was rep laced  by a residue of p i p e r i -  
dine, morpholine and ethylenimine,  respec t ive ly .  The subst i tut ion reac t ion  p roceeds  in methanol  at  20~ 

The diethylenimides of py r imidy t -5 -phosphor i c  acids (IV), having one or  two chlorine a toms  on the 
pyr imidine  r ing,  a r e  dehalogenated by a pal ladium ca ta lys t  a t  normal  p r e s s u r e  and 20 ~ in methanol ,  in the 
p re sence  of t r i e thy lamine ,  We dehalogenated the diethylenimides of IV, where  R '  =H, and R ~ =C1, - O C H  3, 
-NCsHi0,-NC2H 4 (see Table I). 

Diethylenimides of pyrimidyl-5-amidophosphoric acids are colorless crystalline compounds, stable 
under normal conditions, soluble in water, alcohol and chloroform. 

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

Dichloroanhydride of 4 ,6 -Dich lo rpyr imidy l -5 -amidophosphor ic  acid (III, R '  =H, R" =C1). A suspen-  
sion of 7 g (0.0427 mole) of 5 -amino-4 ,6 -d ich lo ropyr imid ine  and 8.9 g (0.0427 mole') of PC15 in 60 ml  of 
benzene was s t i r r e d  and heated to 70 ~ in a s t r e a m  of ni t rogen for  1.5 h. The benzene solution was s t i r r e d  
with carbon and f i l te red  under  nitrogen.  After  the benzene was evapora ted  under vacuum, the res idue  was. 

Y For  pape r  V in this s e r i e s ,  see  [1]. 

S. Ordzhonikidze All-Union Pha rmaceu t i ca l  C h e m i s t r y  R e s e a r c h  Insti tute,  Moscow. T rans l a t ed  f rom 
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dissolved in a mixture  of d ry  e the r  and pe t ro leum ether .  To this solution was added a solution of 1.97 g 
(0.0427 mole) of anhydrous fo rmic  acid in 20 ml  of e the r  at  10-15 ~ After  the resul t ing reac t ion  mixture  
was s t i r r e d  for  1.5 h at  20 ~ and al lowed to stand overnight,  the solvent was evapora ted  under vacuum, 
yielding 11.45 g (95.5%) of the dichloroanhydride of 4 ,6 -d ich lo ropyr imidy l -5 -amidophosphor ic  acid,  mp 121- 
125 ~ Found, %: Cl(hydrol . )25.42.  C4H2C14NsOP. Calcula ted ,%:  Cl(hydrol . )25.25.  

By analogous p rocedures ,  the dichloroanhydride of 4 ,6 -d i ch lo ro -2 -me thy l -5 -amidophosphor i c  acid 
(III, R w =CH 3, R ~ =C1) was obtained in 91.6% yield, mp 139-140.5 ~ Found, %- Cl{hydrol.) 23.46. CsH4C14N~OP. 
Calculated,  %: C1 24.05. 

Dichloroanhydride of 4 -Ch lo ro -6 -me thoxypyr imidy l -5 -amidophosphor i c  Acid (III, R '  = H, R" = OCHq). 
A suspension of 2 g (0.0125 mole) of 5 - am i no -4 -ch lo ro -6 -me thoxypy r imid ine  and 2.61 g (0.0125 mole) of 
PC15 in 40 ml of benzene was s t i r r e d  1.5 h at 70 ~ in a s t r e a m  of ni trogen.  The solution was then s t i r r e d  
with carbon,  f i l te red  under  nitrogen.  To the mothe r  l iquor,  cooled to 15-20 ~ 0.57 g (0.0125 mole) of anhy-  
drous fo rmic  acid in 10 ml  of e ther ,  was added with s t i r r ing .  Af ter  s t i r r i ng  for  2 h at 20 ~ the mixture  was 
allowed to stand overnight .  The res idue  was f i l te red  off and washed with e ther ,  yielding 2.62 g (72.5%) of 
the dichloroanhydride of 4 -ch lo ro -6 -methoxypyr imidy l~5-amidophosphor i c  acid,  decomposi t ion t e m p e r a t u r e  
85 ~ Found, %: Cl(hydrol . )25.46.  CsHsC13N302P. Calculated,  %: Cl(hydrol)25.65.  

In an analogous manne r ,  a f t e r  t r e a t m e n t  of an anhydrous solution of the t r ichlorophosphazo compound 
with anhydrous acet ic  acid and evapora t ing  the solvent under vacuum, we obtained the dichloride of 4 - c h l o r o -  
6 -morpho l inopyr imidy l -5 -amidophosphor ic  acid in 87.4% yield, decomposi t ion t e m p e r a t u r e  119 ~ Found, %: 
Cl(hydrol.) 21.28. CsH10Cl~N40~P. Calculated,  %." Cl(hydrol . )21.39.  

Diethylenimide of 4 ,6 -Dich lo ropyr imidy l -5 -amidophosphor ic  Acid (IV, R '  =H, R " =  C1). To a solution 
of 2.71 g (0.0628 mole) of e thylenimine and 6.3 g (0.0628 mole) of t r ie thylamine in 150 ml ,  with s t i r r ing  and 
cooling (8-10 ~ was added 8.82 g (0.0314 mole) of the dichloroanhydride of 4 ,6 -d i ch lo ropy r imidy l -5 -amido -  
phosphoric  acid. Af te r  this reac t ion  mix ture  was s t i r r e d  for  1 h in the cold, and then 1 h at 20 ~ the res idue 
was f i l te red  off, washed with e ther ,  d r ied  on the f i l te r ,  and then washed with 5 ml of wa te r  and with acetone.  
The resul t ing diethylenimide c rys t a l l i ze s  f rom an ace tone-methanol  (5:1) mixture .  The yield was 6.36 g 
(69%), decomposi t ion t e m p e r a t u r e  161.5 ~ (when the cap i l l a ry  inser t ion  t e m p e r a t u r e  was 154~ Found, %: 
C 33.19; H 3.44; N 23.67; P 10.03. CsH10C12N5OP. Calculated,  %: C 32.67; H 3.43; N 23.82; P 10.53. 

Diethylenimide of 4 -Ch lo ro -6 -Morpho l inopyr imidy l -5 -amidophosphor i c  Acid (IV, R t = H, R ~ - 
Morpholino). A solution of 2.5 g (0.0085 mole) of the diethylenimide of 4 ,6 -d i ch lo ropyr imidy l -5 -amidophos -  
phoric acid and 1.48 g (0.017 mole) of morphol ine  in 40 ml  of methanol  was allowed to stand for  two days  a t  
20 ~ The solvent was evapora ted  and the res idue  boiled with 150 ml  of ethyl ace ta te  and f i l te red  off. The 
ethyl ace ta te  was evapora ted  in vacuum, and the res idue  r e c r y s t a l l i z e d  f r o m  ethyl aceta te .  The yield was 
1.17 g (40.4%), mp 163.5-164 ~ Found, %: C 41.91; H 5.22; C1 10.29; N 24.38; P 8.99. C12H18C1N602P. Cal -  
culated,  %: C 41.80; H 5.26; C1 10.29; N 24.38; P 8.99. 

By analogous p rocedu re s ,  we p r e p a r e d  compounds 2-10 shown in Table  1. 

Diethylenimide of Pyr imidy l -5 -amidophosphor i c  Acid (V, R '  =R" = H). A hydrogenat ion f lask  was 
charged with 1.65 g (0.0056 mole) of the e thylenimide of 4 ,6 -d ich lo ropyr imidy l -5 -amidophosphor ic  acid,  
1.15 g (0.0112 mole) of t r ie thylamine ,  0.4 g of 5% Pd on C (BAU brand) and 80 ml  of absolute methanol.  De-  
halogenation p roceeds  at  20 ~ at  a tmosphe r i c  p r e s s u r e .  The calcula ted  amount  of hydrogen was absorbed  in 
31/2 h. The ca ta lys t  was f i l te red  off and washed with methanol ,  the solvent  evapora ted  under vacuum and the 
res idue  boiled with ethyl aceta te  (80 ml  x 2) and f i l tered off. The ethyl ace ta te  was evapora ted  and the r e s i -  
due r ec ry s t a l l i z ed  f rom ethyl aceta te .  The yield was 0.6 g (48.5%), decomposi t ion t e m p e r a t u r e  153.5 ~ (at a 
cap i l l a ry  inser t ion t e m p e r a t u r e  of 145~ Found, %: C 42.98; H 5.28; N 31,49. CsH12N5OP. Calculated,  %: 
C 42.66; H 5.37; N 31.10. 

By analogous p rocedu re s ,  we p r e p a r e d  the diethylenimides of the pyr imidy l -5 -aminophosphor i c  acids 
shown in the table under  Nos. 11-13. 
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