CHEMISTRY OF HETEROCYCLIC COMPOUNDS

SUBSTITUTION IN BARBITURIC ACIDS

1. Condensation of Barbituric Acid with Oxo Compounds
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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 320-~440 nm regions, while the
products of condensation with aliphatic aldehydes andkerones have only
one absorption maximum, at 240~265 nm.

Ag is well known, the hydrogen atoms in position 5
of the barbituric acid molecule are extremely labile,
in consequence of which this acid readily condenses
with aldehydes, ketones, formamide, etc. Although
the reaction of barbituric acid with oxo compounds was
found as early as 1864 [1], no systematic investiga-
tions in this field have been performed up to the pres-
‘ent time, We have set ourselves the aim of studying
the condensation of barbituric acid with various oxo
compounds and investigating the UV absorption spectra
of the condensation products.

The condensation of barbituric acid with aromatic
aldehydes takes place very readily, and in the major-
ity of cases the condensation products precipitate di-
rectly when solutions of the components are mixed.
The reaction takes place in three different ways. In
the case of benzaldehyde and its m-nitro, p-nitro,
2, 4-dinitro, p-chloro, p-hydroxy, and p-diethylamino
derivatives, the monarylidene derivatives (I) are
formed. Cinnamaldehyde and the aldehydes of the fur-
an series react similarly.
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Resorcylaldehyde, salicylaldehyde, and m-amino-
salicylaldehyde form arylidenebis derivatives (),
while in the case of f-hydroxynaphthaldehyde the anhy-
dridization of the mono-g-hydroxynaphthylidene de-
rivative takes place with the formation of the anhydride
Im:
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The arylidene derivatives synthesized (Table 1) are
crystalline substances with an acid nature and dissolve
in NHyOH and NaOH solutions even in the cold or on
gentle warming. The products of the condensation of
barbituric acid with aliphatic aldehydes (Table 1) do
not have sharp melting points. Of them, methylene-
oxybarbituric acid is apparently a polymeric substance,

since it is practically insoluable in the usual solvents
and solutions of alkalis.

The alkylidene and arylidene derivatives of bar-
bituric acid retain the absorption maximum in the 245-
260 nm region that is characteristic for barbituric
acid itself [2]. In addition, in the case of the 5-aryli-
dene derivatives, because of the formation of a new,
longer, chain of conjugation
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a high-intensity 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 structure II, which shows the transfer of electrons
between the aryl and amide groups.

The condensation of barbituric acid with ketones
takes place with considerably more difficulty. The
condensation products (Table 2) are, as a rule, bis-
(barbituric acid)s of structure IV and are only rarely
normal derivatives of structure V.
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The UV absorption spectra have a single absorption
maximum in the 243-265 nm region.

Pharmacological studies carried out in the depart-
ment of pharmacology of the Grodno Medical Institute
have shown that the sodium salts of the benzylidene,
p-hydroxybenzylidene, and resorcylidene derivatives
cause slight and brief hypertension in doses of 10-20
mg/kg. At the same time, the sodium salts of the sal-
icylidene and g -hydroxynaphthylidene derivatives cause
an increase in arterial pressure by 48% in 5-20 min.

EXPERIMENTAL

Condensation of barbituric acid with aldehydes, A solution of 0.1
mole of barbituric acid in 100 ml of water was heated, and a solution
of 0.1 mole of the appropriate aldehyde in 65 m! of ethanol was added.
The mixture was boiled under seflux for 2 min-5 hr and ccoled, and
the precipitate formed was filtered off, washed with water and ether,
and dried. The reactions with benzaldehyde, m-aminosalicylaldehyde,
furfurylidene derivatives, formaldehyde, acetaldehyde, and 3~ (o~ 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, resorcylaldehyde, propionaldehyde, buty-
raldehyde, and isovaleraldehyde.
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Table 1

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

2 g \ Found, % i Calculated, % | &
3 S S e Empirical <
% R G * %0 . 4
g = gt Q formula £
S ,<E N ic H|N|C H
1] CeHs 256* ggg 423 CHsN,Os |12,84[61,1113,51 112 96'61 10] 3,73 | 80,0
2;
1| m-0,NCgH, 232 1260 [4,25|Cy H,N;Os  [16,36'50,49,2,78 116,09 50,58(2.70 | 35,7
1. p-O,NCeH, 265%| 260 14,23 | C;,H/N;O5 16,51‘50,64 2,54 |16 09‘50 5812,70 1 70,1
1/24-(NO»):CsHs 1230 [255 |457]C, HeN,O; 117,92143,1012,00 \18 29‘4312 1,97 | 468
1| p-CICsH, o7 257-,5 422 CuHCINzOs| 11 22\32 70)2,60 ‘11,18}52,71 9,82 61,1
4|3 \
1! p-(CHs),NCeH, | 264* %ig 4:13(9) CuHiaNiOs |16,14 60,38 5,05 |16, 21;50 225,05 | 88,0
4,
1| p-HOCeH, 270*/ 260, | 439, C, HgN20,  |12,12 56,60!3,50 ’12 356,70/ 3,46 |49
336, 12,78,
395|311 596
11| m-HOC;H, 226 1260, ggg CisHNO; 15254970311 15505000 3,36109’
320 |2,
T | 0-HOCeH, 235 960 {4,201 C;sHuN©O; 155015023325 15 5555000 3,36 94
11 2-0H-5-NH,C:H; | 203 | 245, 414 CioHiaN:0r 1892|4821 348 119,00.48,00(3,49 | 413
325 |4, |
I — 230 | 258, 14,14, C,HaNoOs  [10,44'68,12] 3,26 110,60 68,18/ 3,05 | 62.1
490, 2,94, ’ .
440 12,94 |
1| CeHsCH=CH 270% 250, igg CrsHioNzOs 11,701 — | — |i156| — | — {1000
375 |4, ‘
112-CH,0 260%| 255, 13,58, CoHoN,Op 1354 — | — [1339] — | — | 777
370 | 3,92
1l 5-CH,-2-C,H,0 250* 956, Zgg CioHaNoOy  [1291F — | — {1270, — | — 1 77,3
380
[2-CHIO—CH=CH | 260* 245, | 347, C,HeNo04 11208 — | — 1208 — | — | 895
368 |4.43
I\ H 200% 255 [4,00 | CoHgN,O5 120,83 — | — [2089] — | — | 83,6
1| CH, 223 | 260 13,88 | CoHeNO3  118,02) — | — [1817) — | — | 474
1 CHCH, 180955 |391|CHNOy (1650 — | — 11666 — P 476
1| CHCH,CH, 115 1260 4,091C5H10N203 1599 — | — [1537] — | — | 435
1| (CH;).CH 172 |240 13,95 | CeHN, 0y |15,300 — | — [1537] — | — | 395
1| (CHa),CHCH, 180 |253 |3.99) CoHiNy05  [1461] — | — 11428 — | — | 653

*Melts with decomposition.
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Table 2
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Products of the Condensation of Barbituric Acid with the Ketones IV and V.
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IV | CH; CH,3 2751 255 (4.30 { C,1H12NeO2 (18.88|18.901 50.0
1V | CHs CoHs 2751 255 | 435 | CisH1uNOs [17.84/18.05| 31.4
IV | CHs CoHg 250( 255 | 4.39 | Cy3H1N,Os [17.00[17.271 37.0
1V | CH; n-CeHys 2501 255 | 4.21 [ CisHN,Os 115.72/15.501 30.8
1V | CH. CH,COCH, 250 260 | 4.48 | CisHuN,O; [16.7816.56 20.0
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V | CHy CgHsCH:CH
IV | p-(CH;)sNCgH, p-{CHa)2NCgHy
1V | CH; p-CioHy

Condensation of barbituric acid with ketones, 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 (1:1) 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 digsolved in aqueous ethanol and the ketone was dissolved in a
mixture of 20 ml of ethanol, 20 ml of water, and 20 m1 of benzene.

The UV absorption spectra of the substances synthesized were re-
corded by means of an SF-4 spectrophotometer using 2,5 x 107¢ - 1075
M solutions prepared from double- distilled ethanol,

245 263 | 4.32 | Ci3H14N,O¢
255) 255 | 4.55 | CiaH1sN4Og
248 255 1 4.46 | CisH sN.Os
250( 277 | 4.46 [ CisH1sN,Gs
2501 265 | 3.95 | CisH;12N,Oy
167§ 243, 4.29,) CysHpeNeQs

957| 257 | 4.28 | CooH(sN,Os
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