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5-Phenyl iodonio-2,4-dihydroxypyrimidine tosylate (I) was obtained f rom the reaction of 
uraci l  with phenyl iodosoaeetate in the presence  of p-toluenesulfonic acid. Trea tment  of 
I with alkali gave 5-phenyliodonio-2,4-dihydroxypyrimidine (II) o 5-Phenyl iodonio-2,4-  
dihydroxypyrimidine chloride,  bromide,  iodide, and fluoborate were obtained. The IR and 
UV spect ra  were recorded,  and the ionization constants were calculated. The phenylio- 
donium residue increases  the acidity of uraci l  at N(1 ) by 3.5 o rders  of magnitude and at N(3 ) 
by two orders  of magnitude~ 

Continuing our investigation of aryliodonium derivatives of heterocycl ic  compounds and taking into 
account the eve r - inc reas ing  in teres t  in pyrimidine derivatives as important  components of nucleotides, we 
felt it would be expedient to obtain aryliodonium derivatives of uraci l  (2,4-dihydroxypyrimidine) and de-  
termine the possibil i ty of their use for the synthesis  of various uraci l  der ivat ives .  

We developed a simple and convenient method for the phenyliodonation of uraci l ;  it consists  of the 
react ion of uraci l  with phenyl iodosoacetate in the presence  of p-toluenesulfonic acid in d imethy l formam-  
ide. The react ion proceeds under ext remely  mild conditions to give good yields of 5-phenyliodonio-2,4-  
dihydroxypyrimidine tosylate (I) - a stable crysta l l ine  substance.  Treatment  of I with potassium carbonate 
solution at room temperature  readily gives the betaine of 5-phenyliodonio-2,4-c]ihydroxypyrimidine (II). 
This compound is less stable than the tosylate,  since it gradually turns yellow on s torage in light. It can 
be stored for a pract ical ly  unlimited time in the dark at 0-5 ~ 

A number of other 5-phenyliodonio-2,4-dihydroxypyrimidine salts (III) (Table 1) were obtained f rom 
betaine II. Thus t reatment  of II in acetic acid with hydrochlor ic  acid gives the chloride (IIIa), while r e a c -  
tion of II with sodium bromide and potass ium iodide in acetic acid gives the bromide (IIIb) and iodide (IIIc), 
respect ively .  We also obtained the fluoborate (IIId) in the reaction of II with fluoboric acid. All of the 
salts obtained are stable crystal l ine substances .  

The IR spec t ra  for the compounds obtained were recorded at 1480-1800 cm -1 and 2800-3600 cm -1 
(Table 2). It must  be noted that in compar ison with the absorption of the carbonyl groups of unsubstituted 
uraci l ,  which is observed at 1715 and 1670 cm -1 in KBr [2] and at 1722 and 1694 cm -1 in dioxane solution 
[3], there is yet another absorption maximum at 1755-1780 cm -t  in this region in the spect ra  of 5-phenyl-  
iodonio~2,4-dihydroxypyrimidine salts~ The absorpt ion maxima at 1560-1610 cm -I  can be assigned to the 
absorption of the aromat ic  r ing and the pyrimidine ring. One absorption band of the carbonyl groups is 
observed in the spec t rum of betaine II at 1649 cm-1; this is evidence for the formation of an anionic s y s -  
tem and an inner salt.  

Compound IIIa ~vas charac ter ized  by the e lectronic  absorption spect ra  of aqueous solutions having 
different pH values (Fig. 1). The l i terature  contains data on the electronic spec t ra  and tautomeric forms 
of uraci ls  [2, 4-7]. F r o m  the l i terature data and our data, we suppose that in aqueous alkaline media 
(pH 8-9.5) III splits out a proton f rom N(I ) and forms monoanion II with a delocalized negative charge.  
Dianion IV forms at pH > 12. We calculated the acidity constants of IIIa on the basis of the electronic ab-  
sorption spect ra :  pK 1 = 6.04 • 0.07 and pK 2 = 11.04 :~ 0.07. A phenyliodonium group in the 5 position of 
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TABLE 1. C h a r a c t e r i s t i c s  o f  Iodonium D e r i v a t i v e s  of U r a c i l  

Corn- rap, ~ (crystallization 
pound solvent) 

II 
Ilia 
IIlb 
I l lc 
Illd 

226--228 
(50%(ethanol) 
206--208 (water) 
273--275 (water) 
265--267 (water) 
200--202 (water) 
180--185 (ethanol- 
absolute ether) 

Empirical 
formula 

CIrHmlN202S - H20 

I N 

25,0 5,9 

40,3 8,9 
36,1 8,2 
32,4 7,3 
58,9 6,3 

I 3L8 E 

Found, % Cale,, % 

I N 

5,6 

8,9 
8,0 
7,1 
6,3 

25,2 

40,4 
36,2 
32,1 
57,4 
31,6 

CIoH7IN202 
C~oHsCIIN~O2 
CIoFIsBrlN.oO2 
CloHal~N~O2 
CIolIsBF41N202 

Yield, 
% 

78 

72 
74 
86 
86 
80 

T A B L E  2~ IR Spec tra  of  Iodonium D e r i v a t i v e s  of U r a c i l *  

C olTl- 1800-1480 ClTI "I 2800--3000 eli1 "1 
pound 

l 

II 

Ilia 

Illb 

IIIc 

lIId 

1762(47), 1723(66), 1681(78), 
1611(71), 1562(521 
1649(43), 1598(521, 1566(43), 
1528(411, 1512(42) 
1760(58), 1727(62), 1717(61), 
1662(75), 1614(581, 1585(38) 
1755(581, 1720(60), I659(721, 
1609(581, 1583(381, 1568(351 
1754(40), i718(44), I661(51), 
1594(40), 1576(24), 1563(23) 
1778(22), 1712(77), t680(78), 
1611(51) 

3178(53), 3065(56), 2964(391, 
2829(33) 
3345(57), 3129(701, 2974(50), 
2923(44) 
3170(62), 3048(70), 2919(62), 
2855(60), 2775(46) 
3110(70), 3046(48), 2!139(541, 
2867(50), 2792(44) 
3153(81), 3045(76), 2934(58), 
2877(53) 
3278(67), 3163(65), 3049(67), 
2834(50) 

* The p e r c e n t  absorpt ion  i s  g iven  in p a r e n t h e s e s  o 
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4,0 
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2~51 
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Fig .  1. UV s p e c t r u m  of IIIa 
in aqueous  s o l u t i o n s :  1) pH ~ 3 
( u n d i s s o c i a t e d  salt);  2) pH ~ 9 
(monoanion);  3) pH ~ 13 (di -  
anion) .  

the u r a c i l  r ing  changes  pK t of  the s tar t ing  u r a c i l  [7] (pK t = 9 .5 ,  pK 2 = 
13) by 3.5 o r d e r s  of  magni tude .  A pheny l iodon ium group in the 5 p o s i -  
t ion of  the u r a c i l  r ing  is  in d i r e c t  conjugat ion with  the N(l  ) a tom,  but 
only  the induct ive  e f f ec t  of this group acts  on N(3 ). 
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E X P E R I M E N T A L  

The UV s p e c t r a  w e r e  r e c o r d e d  with an S F D - 2  s p e c t r o m e t e r .  
The ac id i ty  cons tant s  w e r e  d e t e r m i n e d  by a s p e e t r o p h o t e m e t r i e  method 

[8]. The pH va lues  of  buffer  s o l u t i o n s  w e r e  m e a s u r e d  with an L P M - 6 0 M  pH m e t e r  by m e a n s  of a g l a s s  
e l e c t r o d e  coupled  with a f l o w - t y p e  s i l v e r - s i l v e r  c h l o r i d e  e l e c t r o d e .  The IR s p e c t r a  of s u s p e n s i o n s  of the 
s u b s t a n c e s  in m i n e r a l  o i l  ( 1480-1800  c m  -11 and in hexach lorobutad iene  (2800-3600  c m  -1) w e r e  r e c o r d e d  with 
an IKS-14A s p e c t r o m e t e r .  

5 - P h e n y l i o d o n i 6 - 2 , 4 - d i h y d r o x y p y r i m i d i n e  T o s y l a t e  (I). A m i x t u r e  of  1.1 g (0.01 mole )  of  p u l v e r i z e d  
u r a c i l ,  20 m l  o f  dimethylformamide, 3.22  g (0.01 m o l e )  of  phenyl  i o d o s o a c e t a t e ,  and 1.9 g (0.01 mole)  of p -  
t e l u e n e s u l f o n i e  acid m o n o h y d r a t e  w a s  s t i r r e d  and heated on a w a t e r  bath as the w a t e r  w a s  gradual ly  
heated to the bo i l ing  point .  The c o m p o n e n t s  d i s s o l v e d ,  and I began to p r e c i p i t a t e  i m m e d i a t e l y .  The mix ture  
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was  a l lowed to s tand  a t  0-5  ~ fo r  12 h, a f t e r  which  the p r e c i p i t a t e  was  r e m o v e d  by f i l t r a t i o n  and washed  
wi th  e t h e r .  

5 - P h e n y l i o d o n i o - 2 , 4 - d i h y d r o x y p y r i m i d i n e  Be ta ine  (II). A 5 . 0 5 - g  (0.01 mole)  s a m p l e  of  t o s y l a t e  I 
was  d i s s o l v e d  by  hea t i ng  in  70 ml  of  50~ e t h a n o l ,  a f t e r  which  a so lu t i on  of  5 g (0~ mole)  of  p o t a s s i u m  
c a r b o n a t e  in 20 m l  of  w a t e r  was  added ,  and the m i x t u r e  was  held  a t  0-5 ~ f o r  3 - 4  h. The be t a ine  was  then 
r e m o v e d  by  f i l t r a t i o n .  

5 - P h e n y l i o d o n i o - 2 , 4 - d i h y d r o x y p y r i m i d i n e  C h l o r i d e  (IIIa) .  A 1~  s a m p l e  of  c o n c e n t r a t e d  h y d r o -  
c h l o r i c  ac id  was  added to a f i l t e r e d  so lu t i on  of  3.2 g (0.01 mole)  o f  II in  15 ml of  a c e t i c  ac id ,  and a c o l o r -  
l e s s  m a t e r i a l  p r e c i p i t a t e d  i m m e d i a t e l y ~  W a t e r  (15 ml) was  a d d e d  to the m i x t u r e ,  and i t  was  hea ted  to the 
bo i l i ng  p o i n t  and f i l t e r e d .  Cool ing  of  the f i l t r a t e  gave  IIIa~ 

5 - P h e n y l i o d o n i o - 2 , 4 - d i h y d r o x y p y r i m i d i n e  B r o m i d e  (IIIb).  A s o l u t i o n  o f  2.0 g (0o02 mole)  of  s o d i u m  
b r o m i d e  in  15 ml of  w a t e r  was  added  to a f i l t e r e d  so lu t i on  of  3o2 g (0o01 mole)  o f  II in 15 ml  of  a c e t i c  ac id  
to give a s t i c k y  c o l o r l e s s  p r e c i p i ~ t e  of  IIib~ 

5 - P h e n y l i o d o n i o - 2 , 4 - d i h y d r o x y p y r i m i d i n e  Iodide  (IIIc) .  A so lu t i on  of  3.3 g (0.02 mole)  of  p o t a s s i u m  
iod ide  in 30 m l  of w a t e r  was  added  to a f i l t e r e d  so lu t i on  of 3o2 g (0~ mole)  of  II in 15 ml  of  a c e t i c  a c i d .  
A s t i c k y  c o l o r l e s s  m a t e r i a l  p r e c i p i t a t e d .  W a t e r  (10 ml) was  added ,  and the m i x t u r e  was  hea ted  un t i l  the 
m a t e r i a l  d i s s o l v e d ,  and the so lu t ion  was  then f i l t e r e d .  The f i l t r a t e  was c oo l e d ,  and iod ide  IIIc was  r e -  
moved by  f i l t r a t i o n .  

5 - P h e n y l i o d o n i o - 2 , 4 - d i h y d r o x y p y r i m i d i n e  F l u o b o r a t e  (Hid).  A to ta l  of  30 ml  of  a 1 N so lu t i on  of  
f l u o b o r i c  ac id  in e thano l  ( p r e p a r e d  f r o m  19 g of  41~ h y d r o f l u o r i c  ac id ,  6 g of  b o r i c  a c i d ,  and enough 
e thano l  to b r i n g  the v o l u m e  up to 100 ml) was  added  to 3.2 g (0.01 mole)  of  I I ,  and the m i x t u r e  was  s h a k e n  
to d i s s o l v e  the be ta ineo  The so lu t i on  was  f i l t e r e d ,  and the f i l t r a t e  was  v a c u u m - e v a p o r a t e d  to ~ 5  m l .  The 
p r e c i p i t a t e  was  d i lu ted  with  30 ml  of  e t h e r ,  and the IIId was  r e m o v e d  by f i l t r a t i o n  a f t e r  2 h. 
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