
Hydro lys i s  of I socyanate  III. A 0.98-g (5.2 mmole)  s ample  of III  was dissolved in 30 ml of acetone,  and 
1 ml  of w a t e r  was added. The solution was al lowed to stand at  20~ fo r  18 h, a f t e r  which the solvent  was  r e -  
moved  by vacuum dist i l la t ion to give 0.84 g (99%) of I with mp 218-221~ (from ethanol); no mel t ing-point  de-  
p r e s s i o n  was o b s e r v e d  fo r  a mix tu re  of this product  with a genuine sample .  

H ~ r o ! y s i s  of I socyanate  IV. Hydro lys i s  was c a r r i e d  out with 1.33 g (5 mmole)  of IV in 50 ml of acetone,  
as in the hydro lys i s  of III. Workup gave 1.2 g (100%) of ]I with mp 217-219~ (from ethanol); no mel t ing-poin t  
depress ion  was obse rved  for  a mix tu re  of this product  with a genuine sample .  

5-Sklbstituted 4 ,6-Dichlor0-2-py_r imidinylcarbamic  Acid E s t e r s  ( v - v ~ I ) .  A solution of 0.01 mole  of 
methanol  (or 2-naphthol)  in 30 ml  of absolute  benzene was added to a solution of 0.01 mole  of HI o r  IV in 50 m!  
of absolute  benzene,  and the mix tu re  was allowed to stand overnight .  The solvent  was r emoved  by vacuum 
dist i l lat ion,  and the res idue  was pur i f ied by r ec rys t a l l i za t ion .  Workup gave ac icu la r  c ry s t a l s  of V, VI, and 
VIII and p r i s m s  of VII. 

N ' -Subst i tu ted  N-(4 ,6-Dich loro-5-Subs t i tu ted  2 -Pyr imid iny l}urea  (IX-XII). A 0 .01-mole  sample  of the 
co r respond ing  amine  in 30 ml  of absolute  benzene was added to 0.01 mole  of HI o r  IV in 50 ml of absolute  ben-  
zene, and the mix tu re  was allowed to stand a t  20~ for  18 h. The p rec ip i t a te  was r emoved  by f i l t ra t ion,  and 
the benzene f i l t r a t e  was evapora ted  to d rynes s .  The res idue  was combined with the prec ip i ta te  and r e c r y s -  
ta l l ized to give IX and XII as l a m e l l a r  c r y s t a l s ,  X as needles ,  and XI as long p r i s m s .  
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4 -  ( o -  C A R B O X Y  P H E  NY L A M I N O )  P Y R I M I D I N E S  

V.  K .  K a r p ,  V.  A. P o r t n y a g i n a ,  
a n d  ! .  S. B a r k o v a  

UDC 547.853.7' 855 

2 - C h l o r o -  4- (o-carboxyphenylamino)pyr imid ines  we re  synthes ized by reac t ion  of 2 ,4 -d ich lo ro-  
py r imid ines  with anthrani l ic  acid in aqueous media  in the p r e s e n c e  of hydrochlor ic  acid. A 
number  of thei r  d e r i v a t i v e s -  2 -hydroxy- ,  2 -me thoxy- ,  and 2 - a m i n o - 4 -  (o-carboxyphenyl-  
amino)pyr imid ines  - w e r e  obtained. 

. Py r imid ine  de r iva t ives  that contain an o-carboxyphenylamino  group a re  of in te res t  as potential  phys io-  
logical ly act ive subs tances  [1, 2]. In this connection the p repa ra t ion  of new compounds of this s e r i e s  and the 
study of thei r  p r o p e r t i e s  a re  of impor tance .  

In the p r e s e n t  pape r  we desc r ibe  4 - (o -ca rboxyphenylamino)pyr imid ines  (IIa-g) obtained by the reac t ion  of 
2 ,4 -d ich lo ropyr imid ines  (~a-g) with anthrani l ic  acid: 
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TABLE 1. 4 '  (o -Carboxyphenylamino)pyrimidines  

II 

II 

I] 

II 

II 

II 

II 

IIh 

III 

IIl, 

R ~ 
rap, ~ Found, % Empkical Calc., qo 

R'~ formula 

H 

:H3 

H 

IOH 

H 

H 

:Hs 

H 

H 

H 

C,HsCIN302 

CI2H1oCIN302 

CuHvCIFN302 

C12HsCIN30~ 

CI2HIoCIN302 

CI~H-BrCIX30~ 

C12HgBrCIN302 

CLIHIoN402 

CuHgN~Oa'HCI 

CI2HIIN~O3 

~, nm (log 
D (in 
methanol) 

240 (4,15L 
286 (4,11), 
326 (4,19) 

236 (4,21), 
294 (4.31), 
319 (4,32) 

239 (4.16}, 
298 (4.12). 
326 (4,28) 

251 t3,93), 
272 (3.73), 
338 (3,70) 

211 (4,21), 
295 (4,13), 
325 (4,22) 

216 (4,20~. 
285 (4,00), 
326 (4,09) 

215(4.21). 
285 (3,99}, 
323 (4,08i 

255 (3.22), 
314 (3,581 

230 (4.30), 
320 14.31) 

236 ~4.09). 
295(4.11), 
323 (.I.131 

78 

87 

70 

65 

82 

63 

71 

65 

50 

8l 

* The sum of  the C1 and Br.  

R R 

R. c,1. _ 

'~--(" .oo~;'= .~..ooc- 
El CI 

t a - g  Ila-g 

I, I I a R = R ' = H ; b  R=H,  RI--CH3; c R=F,  RI=II: dR=H.  R'=COOH: e R=CII3, R I - H ;  
f R=Br.  RI=H: g R=Br.  R'=CH3 

Compounds IIa-g are  obtained in good y i e lds  by react ion  of the start ing components  in equimolar  amounts  
in aqueous media  in the p r e s e n c e  of t races  of  hydrochlor ic  acid. The react ion takes  place  at room temperature  
o r  when the components  are  heated brief ly  to 50~ 

Under the condit ions indicated above,  substitution by the o -carboxyphenylamino  group takes place pri-  
mar i ly  at 4-C of the pyrimidine  ring. 

The s tructure  of 2 - c h l o r o - 4 - ( o - e a r b o x y p h e n y l a m i n o ) p y r i m i d i n e  was  proved by convers ion  to 2 - a m i n o - 4 -  
(o-carboxyphenylamino)pyrimidine  (Ilia) by the act ion of ammonia  and by c o m p a r i s o n  with Ilia obtained from 
2 - a m i n o - 4 - c h l o r o p y r i m i d i n e  and anthranil ic  acid (no mel t ing-point  depress ion  was  observed for  a mixture  of 
the two products ,  and they had identical  th in- layer  c h r o m a t o g r a m s  and UV spectra):  

N~.I/N HOOC 

CI 

+ NH 3 
_ _ _  

N~_T/N HOOC N~.~N NH2 ' ~ _ . /  

NH 2 NH 2 HOOC 

i la I l ia 

The chlor ine  atom in 2 - ch loro -4 - (o - carboxypheny lamino)pyr imid ine  was  replaced by hydroxy, methoxy,  
and amino groups by react ion with the corresponding  nucleophil ic  agents  via the fol lowing scheme:  
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N~.., N HOOC H 

CI P, 
I l la-C 

l l I a  R=NH; b R~OH;C R=OCH~ 

This so r t  of substi tution takes place under  more  severe  conditions, since an o-carboxyphenylamino group 
in the 4 position of the pyr imidine  ring lowers  the lability of a chlor ine atom in the 2 position. The synthesized 
compounds have antiphlogistic activity.  

EXPERIMENTAL 

Starting la-g were obtained by chlorination of the corresponding hydroxy derivatives of pyrimidine by 
known methods [3, 4]. 

The UV spectra of the compounds were obtained with an SF-4 spectrophotometer. Thin-layer chroma- 
tography was carried out on Silufol UV-254 plates in an ammonia-ethanol system (I : I0). 

2_-Chloro-4-(o-carboxyphenylamino)pyrimidine (Ha). A mixture of I g (6.7 mmole) of 2,4-dichloropyrim- 
idine and 0.92 g (6.7 mmole) of anthranilic acid in 15 ml of water containing 0.I ml of concentrated hydro- 
chloric acid was heated with stirring at 50~ in a reactor for 15 rain. Stirring was continued atroom tempera- 
ture for I h. The starting compounds dissolved initially, after which the resulting precipitate, which was 2- 
chloro-4- (o-carboxyphenylamino)pyrimidine, was removed by filtration and recrystallized from alcohol. 

Compounds ITb-g and Ilia were similarly obtained. 

2-Amino-4- (o-carboxyphenylamino)pyrimidine (]Tia). A mixture of 1.15 g (5 mmole) of 2-chloro-4- (o- 
carboxyphenylamino)pyrimidine and 4 ml of a 7% alcohol solution of ammonia was heated in a sealed tube at 
120~ for 3 h and at 180~ for 2 h, after which it was evaporated to dryness, and the residue was recrystallized 
from dimethylformamide to give a product with R/0472. 

2-Hydroxy-4-(o-carboxyphenylamino)pyrirnidine (IIIb). A l-g (4 mmole) sample of 2-chloro-4-(o-car- 
boxyphenylamino)pyrimidine was dissolved in I0 ml of 10% HCI, and the solution was refluxed for 2 h. The 
solvent was then evaporated, and the residual colorless crystalline product was purified by reprecipitation 
from ammonia solution by the addition of acetic acid and recrystallization from aqueous alcohol. 

2-Methoxy-4-(o-carboxyphenylamino)pyrimidine (Ilia). A solution of sodium methoxide [0.23 g (0.01 
mole) of sodium metal in I0 ml of absolute methanol] was added dropwise in the course of 30 rain to a solution 
of 2.49 g (0.01 mole) of 2-chloro-4-(o-carboxyphenylamino)pyrimidine in 20 ml of absolute methanol, and the 
mixture was refluxed at 70~ for 4 h. It was then cooled, and the resulting precipitate was removed by filtra- 
tion. The solvent was removed from the filtrate by vacuum distillation, and the residue was dried and re- 
crystalILzed from alcohol. 
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