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The reac t ion  of 5-subs t i tu ted  4 ,6 -d i ch lo ro -2 -aminopyr imid ines  with oxalyl  chloride gives 
2 - i socyana topyr imid ines ,  the s t r u c t u r e s  of which were  proved  by chemica l  means  and the I-R, 
PMR, and 35C1 nuc lea r  quadrupole r e sonance  spec t ra .  The in te rmedia te  pyr imid iny loxamic  
acid chlor ides  we re  not isolated; this is evidently explained by the low bas ic i t i e s  of 2 - a m i n o -  
pyr imid ines .  

It  has  been shown [1] that s table  N-py r i mid iny l -5 -oxamic  acid chlor ides  a r e  fo rmed  in the react ion  of 
4 ,6 -d i ch lo ro -5 -aminopyr imid ines  with excess  oxalyl  chlor ide.  

In the p r e s e n t  r e s e a r c h  we found that 2 - i socyana topyr imid ines  (HI, IV) a r e  fo rmed  in h ighy ie lds  when 
2 -aminopyr imid ines  (I, II) a r e  ref luxed with oxalyl  chlor ide in benzene.  
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IX-XII 

I R = I I ;  IT R=C,;H~: I I I  R = H ;  IV R=C6H~;  V R = [ I ,  R ' = C I I ~ :  V[ R=I-I .  R ' = 2 - n a p h t h y l ;  
VII R=(:6H~, R'=CH3; VIII R=C6H~, R=2qmphthyl;IX R=H, R'=C6IL; X R=II, 

' R'= l-adamantyl;Xl R-R =C6H~; xi[R=C~Hs. R =l-adamantyl 

We were  unable to isolate  the in te rmedia te ly  fo rmed  N-py r imid iny l -2 -oxamic  acid chlor ides .  The instabil i ty 
of the l a t t e r  is evidently explained by the low bas ic i t i e s  of the s tar t ing  2 -aminopyr imid ines  (I and IT), which, 
according to our  data, have PKa values  of - 1 . 1 6  and - 1 . 1 8 ,  r espec t ive ly .  The p r e s e n c e  of an isocyanato group 
in KI and IV was conf i rmed  by chemica l  t r ans fo rma t ions .  2-1>yrimidinylcarbamic acid e s t e r s  (V-VIII) and 
N,N ' - subs t i tu ted  ureas  flX-XH) were  obtained by a lcoholysis  and aminolys is ,  r espec t ive ly .  Hydrolys is  of i so-  
cyanates  I/I and IV leads to the fo rma t ion  of s ta r t ing  aminopyr imidines  I and II. 

The IR spec t r a  of llI and IV contain an intense vNC O band at  2260 cm -1 but do not contain the bands in the 
VNH 2 region at 3350-3450 cm -1 that a r e  c h a r a c t e r i s t i c  for  s ta r t ing  I and H. 

Since V-XII  can ex is t  in two tau tomer ic  f o r m s  A and B, we inves t iga ted  the i r  I1R, PMR, and 35C1 nuc lear  
quadrupole resonance  (NQR) spec t ra .  
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The IR s p e c t r a  of V-XII  a r e  c h a r a c t e r i z e d  by an intense and f requent ly  s t ruc tu red  carbonyl  band at 1700 
\ "\ 

e m  -1 and absorp t ion  bands at  3100-3300 cm -1, which a re  cha rac t e r i s t i c  fo r  a s soc ia ted  j N H  groups .  

\ 

The poss ib i l i ty  of s e l f - a s soc i a t i on  of the ? N H . . . O ~ C  ~ type fo r  both tau tomer ic  f o r m s  and the c o m -  

p l e x i t y  of the sepa ra t ion  of the over lapped  bands of the a s soc ia t e s  make  it  imposs ib le  to thoroughly analyze 
the A ~-- B s y s t e m  f r o m  the IR spec t r a .  Additional informat ion was obtained f r o m  the PMR spec t r a  of V-XII  
and the 35C1 NQR data. The different  degree  of delocal izat ion of the 7r-electron density of the pyr imid ine  ring 
in t au tomers  A and B should lead to g r e a t e r  shielding of the proton in the 5 posi t ion (V, VI, IX, and X) in the 
case  of t au tomer  B and to the appearance  of two s inglet  s ignals  cor responding  to the two t au tomers .  It is ap-  
p a r e n t  f r o m  Table 1 that the PMR s pec t r a  of V, VI, IX, and X at 7-8 ppm a re  c h a r a c t e r i z e d  by one singlet  line. 
This const i tu tes  evidence fo r  p rac t i ca l ly  comple te  shifting of the A ~- B equi l ibr ium to favor  one of the tauto- 
m e r i c  f o r m s .  A c o m p a r i s o n  of the s pec t r a  of the indicated compounds with the s p e c t r u m  of 4 ,6-d ich loropy-  
r imidine  [3], whichhas  a s t ruc tu re  s i m i l a r  to that of t au tomer  A, provides  a bas i s  for  the assumpt ion  that the 
equi l ibr ium is shifted to f avor  t au tomer  A. In view of the s imi l a r i t y  in the compounds,  the conclusion is val id 
fo r  the en t i re  V-XII  s e r i e s ,  and the s ignals  at 8.30-8.70 ppm can be ass igned to the ( I ' ) -NH protons  of the 
amino group of pyr imid ine  in t au tomer  A. When the solution is diluted, these  s ignals ,  as well  as the signals 
of the (3')-NI-I pro tons  of IX-X]/, a r e  shifted to s t rong field; this indicates the fo rmat ion  of i n t e rmolecu la r  hy- 
drogen bonds (IHB) in both cases .  

The anomalous  chemica l  shifts  in the l l - p p m  region in the spec t r a  of IX and XI a r e  probably  assoc ia ted  
with deshietding of the (3')-NH protons  by the phenyl ring and its s m a l l e r  s t e r i c  volume,  which p romo te s  the 
f o r m a t i o n  of IHB, as c o m p a r e d  with adamantyI  de r iva t ives  X and XII. 

The p r o b l e m  of the p redominance  of t au tomer ic  s t ruc tu re  A is solved quite unambiguously for  the c r y s -  
tal l ine s ta te  of the invest igated compounds.  The 35C1 NQR spec t r a  of VI and VIII a r e  cha rac te r i zed ,  r e s p e c t i v e -  
ly, by doublet  (35.456 and 35.416 MHz) and s inglet  (35.890 MHz) s ignals .  This makes  it poss ible ,  despi te  the 
influence of c r y s t a l  e f fec ts  that lead to s t ruc tu ra l  nonequivalence of the cMorine a toms  (on the o r d e r  of s ev e ra l  
tens of megaher t z  in the s pec t r a  of 4 ,6 -d ich loropyr imid ines  [4]), to note in our  case  that the ex t r eme ly  low 
split t ing of the s ignals  (0.040 MHz) of VI and the absence  of splitting in the s p e c t r u m  of VHI a t t es t  to chemica l  
equivalence of the chlor ine  a toms  and a re  in a g r e e m e n t  with s y m m e t r i c a l  s t ruc tu re  A. 

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

The IR s p e c t r a  of benzene solutions and KBr  pel le ts  of the compounds were  r eco rded  with a UR-20 spec-  
t r o m e t e r .  The PMR spec t r a  of CDCI 3 solutions w e r e  r eco rded  at room t e m p e r a t u r e  with a Tesla  BS 487B 
s p e c t r o m e t e r  (80 MHz) with hexamethyld is i loxane  as  the external  s tandard.  The 35C1 NQR spec t r a  at  77~ were  
obtained with an ISSh-I-13 pulse  s p e c t r o m e t e r ,  The bas ic i ty  constants  of I and II we re  de te rmined  spec t ropho-  
tomet r i ca l ly  in sulfur ic  acid solutions of var ious  concentra t ions  at 25~ with Specord UV-Vis  and SF-16 spec-  
t ropho tomete r s .  The H 0 function, the values  of which for  solutions of var ious  concentra t ions  w e r e  taken f rom 
[5], was used to c h a r a c t e r i z e  the acidi t ies  of the solutions.  

The individuality of the synthes ized compounds was moni tored  by th in - layer  ch romatography  (TLC) on a 
fixed s i l ica  g e l - g y p s u m  laye r  in a c h l o r o f o r m - m e t h a n o l  sy s t em (50 ; 1); the c h r o m a t o g r a m s  were  developed 
in a gaseous  chlorine a t m o s p h e r e  with subsequent  spraying with an i o d i n e - s t a r c h  solution. 

The s tar t ing 2 -aminopyr imid ines  (I and II) were  obtained by the methods in [6, 7]. 

4 ,6 -Dich lo ro -2 - i soeyana topyr imid ine  (HI). A solution of 9.53 g (0.075 mole) of oxalyl  chlor ide in 40 ml  
of absolute benzene was added dropwise  with s t i r r ing  to a solution of 2.46 g (0.015 mole) of I in 150 ml  of ab-  
solute benzene,  and the mix tu re  was ref luxed fo r  2 h until hydrogen chlor ide and carbon  monoxide evolution 
ceased.  The mix tu re  was then cooled to 20~ and f i l te red  without a c c e s s  to mois tu re .  The benzene mother  
l iquor was evaporated,  a f t e r  which the syrupy res idual  III began to c rys t a l l i ze .  Workup gave 2.7 g (95%) of 
co lo r l e s s  c ry s t a l s  with mp 37-380C [bp 48-50~ (0.03 mm)].  Found: C 31.1; H 0.76; C1 37.6; N 22.5%. 
ChHCI2N30. Calculated:  C 31.6; H 0.53; CI 37.3; N 22.1%. 

4 ,6 -Dich lo ro -2 - i soeyana to -5 -pheny lpy r imid ine  (IV). This compound [2.6 g (98%)], with mp 144-147~ 
was obtained f r o m  2.4 g (0.01 mole) of II and 6.35 g (0.05 mole) of oxalyl  chlor ide in 170 ml  of absolute ben- 
zene, as in the p r epa ra t i on  of III. Found: C 49.5; H2.1;  C1 26.7. N 15.7%. CllI4~CI2N30. Calculated:  
C 49.6; H 1.9; C1 26.6; N 15.8%. 
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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 .  

2. 
3. 

4. 

5. 

6. 
7. 
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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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