830

SUBSTITUTION IN BARBITURIC ACIDS

KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII

I1. Condensation of Thiobarbituric Acid with Oxo Compounds*

V. M. Vvedenskii, M. P, Makukha, and L. Ya. Makarina-Kibak

Khimiya Geterotsiklicheskikh Soedinenii, Vol. 5, No. 6, pp. 1096—1098, 1969

UDC 547.854.2/8:543.422.6

Aromatic and aliphatic aldehydes readily condense with thiobarbituric
acid to form 5-arylidenethiobarbituric acids or 5-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 280-406 nm, while the spectra of
the alkylidene derivatives only one absorption band, with a maximum
at 280-295 nm.

In partI[1], the products of the condensation of
barbituric acid with various oxo compounds were de-
sceribed, Similar studies with thiobarbituric acid have
been carried out in the present work. Such condensa-
tions have been described in the literature [2, 3], but
the investigations were incomplete and the UV spectra
of the products obtained were not determined.

When hot solutions of thiobarbituric acid and aro-
matic aldehydes in ethanol containing 12% HCI are
mixed, in the majority of cases there is a rapid sepa-
ration of the condensation products in the form of pre-
cipitates. The reactions take place mainly with the
formation of substances I (table). The condensation of
thiobarbituric acid with cinnamaldehyde and aldehydes
of the furan series takes place very readily, as in the
case of the aromatic aldehydes, and the condensation
products precipitate directly when solutions of the com~
ponents are mixed.
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However, the use of salicyladehyde in the reaction
leads to the formation of the 5-arylidenebis(thiobarbi-
turic acid)s (II, R = 0~-HOCgH,). The products of con-
densation with aliphatic aldehydes can be isolated only
by evaporating the reaction mixtures. They are sub~
stances with the general structure I or 1T (table).

The UV spectra of the 5-arylidene derivatives re-
tain the "thioamide" maximum in the 250272 nm re-
gion. However, the introduction of arylidene groupings
leads to the appearance of a K-absorption band with
maxima in the 280—342 nm region, which is due to the
formation of a new chain of conjugation.

Some arylidene derivatives, namely the p~bromoben-
zylidene and salicylylidene derivatives, have a char-
acteristic inflection instead of a maximum in the

*For part I, see [1].

K-absorption region. In addition, the spectrum of the
p-dimethylaminobenzylidene derivative has still an-
other absorption maximum.

As a rule, the condensation of thiobarbituric acid
with ketones requires prolonged boiling with an excess
of the oxo compounds and subsequent evaporation of
the reaction mixture. An exception is condensation
with cyclopentanone, since in this case there is an
almost instantaneous separation of the 5-cyclopen-
tylidene derivative in the form of a precipitate. The
substance obtained is the mono derivative III, while
the other products of condensation with ketones are
bis derivatives of structure IV. The UV spectra of
these compounds have only one absorption band, with
maxima at 280—295 nm.
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EXPERIMENTAL

Condensation 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 156-90 m} of the same
HCI solution. In the case of aldehydes of the aliphatic and furan series,
10 ml of water and 10 ml of ethanol were added to the reaction mix-
ture. The mixture was boiled under reflux for from 15 min to 6 br.
After cooling, the precipitate was filtered off, washed with water and
ether, and crystallized from aqueous ethanol, Where aliphatic alde-
hydes were used in the reaction, the mixture was evaporated to small
volume.

Condensation of thiobarbituric acid with ketones. With heating,
0.01 mole of thiobarbituric acid was dissolved in a mixture of 30 ml
of 12% ethanolic HCI1 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 HCI 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 107¢
M solutions prepared in double-distilled ethanol.
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CHEMISTRY OF HETEROCYCLIC COMPOUNDS

Products of the Condensation of Thiobarbituric Acid with Various Aldehydes and Ketones

Calcu-

-« <
5 E R R | Mp,°C Empirical Found, % lated, % =>'< © :'
§ 5 ’ Formula 8 gﬂ ]
o< NI s | N|s | Bl 2%
I | CeHs — 217 CuHsN:0.5  112.01113.96/12.06{13.79] 250, | 4.18,{ 82.0
280 |4.24
I | p-OeNCg¢H, - 243 CiiHrNsO,S  [14.98 | 11.46115,16{11.57| 272, | 4.20, | 54.9
340 (4.12
1 | p-CIC4H, — 240 CiH7CIN, 0,8 11061 | 11.96]1050(12.02] 263, |4.24, | 43.0
290 14.27
I | p-BrC¢H, - 248 CiH/BrN,Q,S | 9.32(10.21] 9.00(10.31] 265, | 4.32,{ 59.0
(decomp.) 310 | in-
flec.
1 | p-{CHj3),NCe¢H, — 243 CiaHisNs0,S  15.37112,18{15.26 112.01] 245, | 4.06, | 56.0
285, | 4.10,
342 | 4.18
11 | 0-HOG;H, — 205 CisHisNsOsS, [13.21 [16.31(13.58 [16.42] 260, ] 4.17,] 62.0
310 | in-
flec.
1 | C¢HsCH : CH - 235 | CisH1oN2OS {10.74 112,28 [10.84 112.41] 260, 4.:157, 920
405 [ 4.58
I [ 2-Furyl — 215 1 CeHgNyO38 12,50 (14,32 (12.60 (14.43] 395 [ 4.32 [ 96.3.
I | 4-CH;-Furyl — 280 | CiHsN2OsS (118511352 (11,85 {13.57) 260, {3.82,176.3
(decomp.) 405 | 4.47
I | 2-Furyl=CH=C(CHs) | — 235 | CaHioN2OsS 11,01 [12.04 11068 {12.22] 250, | 4.20,| 69.2
400 | 4.52
1| ClC - 190 | CsHaCLN205S 10,29 {11.62 {1024 {1172} 290 4101150
II | CHsCH,CH, - 205 | Ci2HiaN4O4S, [16.82 |1861116.46 [18,72| 287 | 4,11 75.8°
1] (CH;),CH - 160 | CsHioN202S  [14.01 16.01]14,13116.17] 280 | 423 | 60.6
11 | (CH;)3CHCH, - 205 | CisHi16N4O4S, {1667 [17.71115.72 [17.99] 285 { 4.23 | 40.1
IV | CHy CH, 270 [ CyHeN4O,S, 117,36 |19.99117.06 19.83| 280 | 4.43 | 37,0
(decomp.)
Iv | CH, CoHs} 270 | CoHieN4O,S, |16.62 |18.96(16.35 [18.70] 285 | 4.36 |20.0
(decomp.)
1Y — — CoHoN20,S  |13.58(15.90{13.20 [15.71| 295 | 4.08 |95.2°
(decomp.)
1V | y-Methyltetra- CysHisNaO4S, |14.83 116,44 |14.64 |16.72] 285 | 4.18 {403
methylene (decomp.)
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