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In water or aqueous alcohol, oxo compounds condense with one or two 
barbituric acid residues. The arylidene derivatives synthesized possess 
absorption maxima in the 240-260 and 820-440 nm regions, while the 
products of condensation with aliphatic aldehydes and ketches haveonly 
one absorption maximum, at 240-265 rim. 

As is well known, the hydrogen atoms in position 5 
of the barbi tur ic  acid molecule are  extremely labile, 
in consequence of which this acid readily condenses 
with aldehydes, ketches, formamide,  etc. Although 
the reaction of barb i tur ic  acid with oxo compounds was 
found as ear ly  as 1864 [1], no systematic  invest iga-  
tions in this field have been performed up to the p r e s -  
e n t  time. We have set ourselves  the aim of studying 
the condensation of barb i tur ic  acid with various oxo 
compounds and investigating the UV absorption spectra  
of the condensation products. 

The condensation of barbi tur ic  acid with aromatic  
aldehydes takes place very readily, and in the ma jo r -  
ity of cases the condensation products precipitate di-  
rect ly  when solutions of the components are mixed. 
The react ion takes place in three different ways. In 
the case of benzaldehyde and its m-ni t ro ,  p-ni t ro ,  
2, 4-dini tro,  p-chlore,  p-hydroxy, and p-diethylamino 
derivat ives,  the monarylidene derivat ives (1O are 
formed. Cinnamaldehyde and the aldehydes of the fur -  
an ser ies  react  s imi lar ly .  
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Resorcylaldehyde, salieylaldehyde, and m - a m i n o -  
salieylaldehyde form aryl idenebis  derivat ives (II), 
while in the ease of/3-hydroxynaphthaIdehyde the anhy- 
dridization of the mono-fi-hydroxynaphthylidene de- 
r ivative takes place with the formation of the anhydride 
IIh 
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The arylidene derivatives synthesized (Table i) are 

crystalline substances vcith an acid nature and dissolve 

in NH4OH and NaOH solutions even in the cold or on 

gentle warming. The products of the condensation of 

harbituric acid with aliphatic aldehydes (Table i) do 

not have sharp melting points. Of them, methylene- 

oxybarbituric acid is apparently a polymeric substance, 

since it is pract ical ly insoluable in the usual solvents 
and solutions of alkalis.  

The alkylidene and arylidene derivat ives of b a r -  
bi tur ie  acid retain the absorption maximum in the 245- 
260 nm region that is character is t ic  for barbi tur ie  
acid itself [2]. In addition, in the case of the 5 -a ry l i -  
dene derivatives,  because of the formation of a new, 
longer, chain of conjugation 

a high-intensi ty absorption maximum appears in the 
region above 320 nm which may be called a K absorp-  
tion band. This band is also retained for substances 
of s t ructure  II, whieh shows the t ransfer  of electrons 
between the aryl and amide groups. 

The condensation of barbi tur ie  acid with ketches 
takes place with considerably more difficulty. The 
condensation products (Table 2) are,  as a rule, b i s -  
(barbituric aeid)s of s t ructure  IV and are only ra re ly  
normal  derivatives of s t ructure  V. 
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The UV absorption spectra  have a single absorption 
maximum in the 243-265 nm region. 

Pharmacological  studies ca r r i ed  out in the depar t -  
ment of pharmacology of the Grodno Medical Institute 
have shown that the sodium salts of the benzylidene, 
p-hydroxybenzylidene, and resorcyl idene derivatives 
cause slight and brief  hypertension in doses of 10-20 
mg/kg. At the same time, the sodium salts of the sa l -  
icylidene and fi-hydroxynaphthylidene derivatives cause 
an increase  in ar te r ia l  p ressure  by 43% in 5-20 rain. 

EXPERIMENTAL 

Conderaation of ba~bituric acid with aldehydes. A solution of 0.I 
mole of barbituric acid in I00 ml of water was heated, and a solution 
of 0.1 mole of the appropriate aldehyde in 65 ml of ethanol was added. 
The mixture was boiled under reflux for 2 rain-5 ~ and cooled, and 
the precipitate formed was filtered off, washed with water and ether, 
and dried. The reactions with benzaldehyde, m-aminosalieylaldehyde, 
furfurylidene derivatives, formaldehyde, acetaldehyde, and 8-(a-furyl) 
acrolein were carried out only in an aqueous medium. The rapid forma- 
tion of precipitates was observed in all cases with the exception of 
2,5-dinitrobenzaldehyde, reaorcylaldehyde, propionaldehyde, buty- 
raldehyde, and isovaleraldehyde. 
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Table 1 

Products  of the Condensation of Barbituric Acid with 
Various Aldehydes (I, II, III) 

3 " 

Empirical 
'formula 

I C6Hs CIIHsN20z 

I m-O2NC6H4 C~HvN305 

Found, % Calculated, % 

N C H N C H 

I p-O2NC6H4 

I 2,4- (NO2)2C6H~ 

I p-C1CsH4 

I p- (CHa)2NC6H4 

I p-HOC6H~ 

II m-HOC~H4 

[I o-HOC~H4 

II 2-OH-5-NH~C6H3 

III 

C6HsCH=CH 

CnHTN3Os 

CuH6N407 

CnHTCItN~O~ 

C13HI3N30~ 

C~LHsN204 

CI~H~N407 

C~H,~N407 

C15H~N507 

C,sHsN203 

C,3H~oN203 

i I 2-C~H30 C9HGNz04 

I] 5-CH3-2-C4H20 C~oHsN20, 

i '2HC4H30--CH=CH C~ ~HsN204 

I CgH~N~O6 

IICH3 i223 260 3,88 C6H6N2,O3 

I CH~CH2 180 2~5 ]3,91 I CTHsN~O3 

I (CH3)2CHCH2 180 [253 ]3,99]C,HI,N20~ 

*Melts with decomposition. 

80,0 

35J 

70,1 

46,8 

61,1 

88,0 

54,9 

59,6 

91,t 

41,3 

62,1 

[00,0 

77,7 

77,3 

89,5 

83,6 

47,4 

47,6 

43,5 

39,5 

65,3 
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Table 2 

Products  of the Condensation of Barbi tur ic  Acid with the Ketones IV and Vo 

& 

IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
V 

IV 

w 

R R' 

CH8 CH3 
CH3 C~Hs 
C~H5 C2H6 
CH3 n-C6H~3 
CH~ CH~COCH2 
--CHzC.H~CH2CH2CH2-- 
--CH2CH2CH2CH2-- 
~(CH~) 2--CH (CHs) -. (CH2) 3-- 
CH3 I C~H~ 
CH~ ] CsHsCH:CH 
p- ('(;H~) ~NC6H, [ p: (CHa) 2~C6H4 

CHs [ ~-CloH7 

Condensation of barbituric acid with ketoneso A mixture of 0.025 
mole of barbituric acid and 0.025-0.05 mole of ketone was boiled in 
50 ml of dilute ethanol (I :i) for 5 hr. The precipitate formed during 
the boiling process only in the case of cyclopentanone. After cooling, 
the precipitate was filtered off and was washed with water and ether. 
In the case of the reaction with Michler's ketone, the barbituric acid 
was d~ssolved in aqueous ethanol and the ketone was dissolved in a 
mixture of 20 ml of ethanol, 20 ml of water, and 20 ml of benzene. 

The UV absorption spectra of the substances synthesized were re- 
corded by meam of an SF-4 spectrophotometer using 2.5 x 10-s _ 10-5 
M solutions prepared from double-distilled ethanol. 

275 
275 
250 
250 
250 
245 
255 
2'#8 
250 
250 
167 

257 

y 

255 4.30 
255 4.35 
255 4.39 
255 4.21 
260 4.48 
263 4.32 
255 4.55 
255 4.46 
277 4.46 
265 3.95 
243, 4 29. 
360 4.51' 
257 4.28 

CuHI• ]18.88[18.90 
CI6Ht,~N40~ ]17,84118.05 
CI3H16N406 [17.0011727 
CI~H2~N~O~ [15.72115.50 
CI3HI.t'N407 116,78~16.56 
CI3HI4N406 [17.04[17.38 
CI4HI~N4O6 ]16.92116.66 
Ct~HIeN406 ]16.02115.98 
CL6H~4'N406 116.10~15.92 
C~4Ht~N~O3 [11.96112.06 
C/sH2~N6Q 114.52[14.61 

C20HI~N,O~ I 13,51113.72 

m 

Yield, % 

50.0 
31,4 
37.0 
30.8 
20,0 
50.0 
37.0 
34,5 
33.3 
86.2 
50.0 

37.2 
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