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SUBSTITUTION IN BARBITURIC ACIDS 

11. Condensation of Thiobarbituric Acid with Oxo Compounds* 
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Aromatic and aliphatie aldehydes readily condense with thiobarbituric 
acid to form 5-arylidenethiobarbituric acids or 6-arylidenebis(thio- 
barbituric acid)s. A longer time is required for condensation with ke- 
tones. The UV spectra of the arylidene derivatives have two absorption 
bands, with maxima at 240-275 and 280-40~ rim, while the spectra of 
the alkylidene derivatives only one absorption band, with a maximum 
at 280-295 nm. 

In p a r t  I [1], the  p r o d u c t s  of the  c o n d e n s a t i o n  of 
b a r b i t u r i c  ac id  wi th  v a r i o u s  oxo c o m p o u n d s  w e r e  d e -  
Sc r ibed .  S i m i l a r  s t u d i e s  wi th  t h i o b a r b i t u r i c  ac id  have  

b e e n  c a r r i e d  out  in  the  p r e s e n t  work .  Such c o n d e n s a -  
t ions  have  b e e n  d e s c r i b e d  in  the  l i t e r a t u r e  [2, 3], bu t  
the  i n v e s t i g a t i o n s  w e r e  i n c o m p l e t e  and  the  UV s p e c t r a  
of the  p r o d u c t s  o b t a i n e d  w e r e  not  d e t e r m i n e d .  

When hot  s o l u t i o n s  of t h i o b a r b i t u r i c  ac id  and  a r o -  
m a t i c  a l d e h y d e s  in e thano l  c o n t a i n i n g  12% HC1 a r e  
mixed ,  in the m a j o r i t y  of c a s e s  t h e r e  i s  a r a p i d  s e p a -  
r a t i o n  of the  c o n d e n s a t i o n  p r o d u c t s  in  the  f o r m  of p r e -  

c i p i t a t e s .  The  r e a c t i o n s  t ake  p l a c e  m a i n l y  w i t h  the  
f o r m a t i o n  of s u b s t a n c e s  I ( t ab le ) .  T he  c o n d e n s a t i o n  of 
t h i o b a r b i t u r i c  a c id  wi th  c i n n a m a l d e h y d e  and a l d e h y d e s  
of the  f u r a n  s e r i e s  t a k e s  p l a c e  v e r y  r e a d i l y ,  as  in  the  
c a s e  of the  a r o m a t i c  a l d e h y d e s ,  and  the  c o n d e n s a t i o n  

p r o d u c t s  p r e c i p i t a t e  d i r e c t l y  when  so lu t i ons  of the  c o m -  

p o n e n t s  a r e  m i x e d .  

/CO--~H\ ~ ,CO-NH\ i 
CH:C C=S CH-~--CH/, C=SI 

Howeve r ,  the  u s e  of s a l i c y l a d e h y d e  in the  r e a c t i o n  
l e a d s  to the  f o r m a t i o n  of the 5 - a r y l i d e n e b i s ( t h i o b a r b i -  
t u r i c  ac id )s  (l-I, tl = o-HOC~H4)o T h e  p r o d u c t s  of c o n -  
d e n s a t i o n  wi th  a l i p h a t i c  a l d e h y d e s  can  be  i s o l a t e d  only 
by e v a p o r a t i n g  the  r e a c t i o n  m i x t u r e s .  They  a r e  s u b -  
s t a n c e s  wi th  the  g e n e r a l  s t r u c t u r e  I o r  II ( table) .  

The  UV s p e c t r a  of the  5 - a r y l i d e n e  d e r i v a t i v e s  r e -  
t a i n  the  " t h i o a m i d e "  m a x i m u m  in  the  2 5 0 - 2 7 2  nm r e -  
gion.  Howeve r ,  the i n t r o d u c t i o n  of a r y l i d e n e  g r o u p i n g s  
l eads  to the  a p p e a r a n c e  of a K - a b s o r p t i o n  band  wi th  
m a x i m a  in the  2 8 0 - 3 4 2  nm r eg i on ,  w h i c h  i s  due  to the  
f o r m a t i o n  of a new c h a i n  of con juga t ion .  
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S o m e  a r y l i d e n e  d e r i v a t i v e s ,  n a m e l y  the  p - b r o m o b e n -  
zy l idene  and  s a l i c y l y l i d e n e  d e r i v a t i v e s ,  have  a c h a r -  
a c t e r i s t i c  i n f l e c t i o n  i n s t e a d  of a m a x i m u m  in the  

K - a b s o r p t i o n  r e g i o n .  In addi t ion ,  the  s p e c t r u m  of the 
p - d i m e t h y l a m i n o b e n z y l i d e n e  d e r i v a t i v e  ha s  s t i l l  an -  

o t h e r  a b s o r p t i o n  m a x i m u m .  

As a ru l e ,  the c o n d e n s a t i o n  of t h i o b a r b i t u r i c  ac id  
wi th  k e t o n e s  r e q u i r e s  p r o l o n g e d  bo i l i ng  wi th  a n  e x c e s s  

of the  oxo c o m p o u n d s  and  s u b s e q u e n t  e v a p o r a t i o n  of 
the  r e a c t i o n  m i x t u r e .  An excep t ion  i s  c o n d e n s a t i o n  

wi th  c y c l o p e n t a n o n e ,  s i n c e  in  th i s  c a s e  t h e r e  i s  an 
a l m o s t  i n s t a n t a n e o u s  s e p a r a t i o n  of the 5 - e y c l o p e n -  
ty l idene  d e r i v a t i v e  in  the f o r m  of a p r e c i p i t a t e .  The  
s u b s t a n c e  ob ta ined  i s  the  mono  d e r i v a t i v e  III, whi le  
the  o t h e r  p r o d u c t s  of c o n d e n s a t i o n  wi th  k e t c h e s  a r e  

b i s  d e r i v a t i v e s  of s t r u c t u r e  IV. T h e  UV s p e c t r a  of 
t h e s e  c o m p o u n d s  have  only one a b s o r p t i o n  band,  wi th  

m a x i m a  at  2 8 0 - 2 9 5  rim. 

[ ~ =  /co-N.\ ~\ [ ICO-NH\ l 
C~ C=S C- I -CF[  C=S/ 
~CO--NU/ R,I I \co_~./ 
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E X P E R I M E N T A L  

Condemation of thiobarbituric acid with aldehydes. At ~60 ~ C. 
0.01 mole of aldehyde in 10 ml of 12% ethanolic HC1 was added to a 
solution of 0.01 mole of thiobarbituric acid in 15-90 ml of the same 
HCI solution. In the case of aldehydes of the aliphatic and furan series, 

10 ml of water and I0 ml of ethanol were added to the reaction mix- 

ture. The mixture was boiled under reflux for from 15 min to 6 hr. 
After cooling, the precipitate was filtered off, washed with water and 
ether, and crystallized from aqueous ethanol. Where aliphatie alde- 
hydes were used in the reaction, the mixture was evaporated to small 
volume. 

Condemation of thiobarbituric acid with ketoaes. With heating, 
0.01 mole of thiobarbituric acid was dissolved in a mixture of 30 ml 
of 12~ ethanolic HC1 and 10 ml of water. A tenfold excess of the 
appropriate ketone was added to the resulting solution and the mix- 
ture was boiled under reflux for 1-6 hr and evaporated to small vol- 
ume. Then the condensation product was filtered off, washed with 
ethanolic HC1 solution, and crystallized from aqueous ethanol. 

The UV absorption spectra of the substances synthesized were re- 
corded by means of an SF-4 spectrophotometer using (0.2-0.4) X 10 -~ 
M solutions prepared in double-distilled ethanol. 
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and K e t o n e s  P r o d u c t s  o f  t h e  C o n d e n s a t i o n  of  T h i o b a r b i t u r i c  A c i d  w i t h  V a r i o u s  A l d e h y d e s  

:: R 

I C6Hs 

! p-O~NC6H4 

I p-C1C6H4 

[ p-BrC6H4 

I p- (CH3)eNC6H4 

II o-HOC~H4 

I CaH~CH : CH 

[ 2-Furyl 
[ 4-CHz-Furyl 

I 2"FuryI=CH=C(CH~I 

I CI~C 
II CH~CH~CH2 
1 (CH~)~CH 

It (CHs) ~CHCH~ 
IV CHa 

IV CHa 

III 

IV 3'-Methyltetra- 
methylene 

Empirical 
Formula 

CHH~N202S 

C~HTN304S 

CnHTC1N~021 

CuHrBrN202~ 

C~3H~3N30~S 

C~HIzN40sS~ 

CI~HIoN20~S 

CgH6N203S 
CI~HaN2OaS 

C12HIoN20~S 

C~H3C13N202~ 
C12H~4N404S2 
CsHIoN202S 
CI3H~6N404S~ 
CI~HI2N404S~ 

C12HI4N4045~ 

CgHloN202S 

CjsHI~N404S~ 


