INVESTIGATION OF NITROGEN- AND SULFUR-
CONTAINING HETEROCYCLES
XXVL* SYNTHESIS OF URACIL DERIVATIVES

V. M. Nesterov, S. K. Elagina, UDC 547.854.4.07
and T. 8. Safonova

Catalytic hydrogenation of cyanoacetyl-, a-cyanopropionyl~-, and cyanobutyrylurethanes in
aqueous media in the presence of Raney nickel and the hydrochlorides of o~ and p-tolui-
dines, o- and p-alkoxyphenylamines, p~aminoacetophenone, ethyl p-aminobenzoate, and
ethyl p-aminophenylacetate, and in the presence of sodium p-aminosalicylate and acetic
acid gave the corresponding g-arylaminoacryloyl(or « -alkylacryloyl)urethanes, which were
converted, without isolation in the pure state, to 1-aryl- and 1-aryl-5-alkyluracils by heat-
ing in dilute alkali solutions.

Hydrogenation of o -cyanoacylurethanes in the presence of the hydrochlorides of aniline, p-toluidine,
and p-alkoxyphenylamines gives f-arylaminoacryloyl- and g-alkylacryloylurethanes, which are cyclized to
the corresponding 1-aryl- and 1-aryl-5-alkyluracils by the action of alkali. The range of application of
this synthesis is ascertained in the present study. The catalytic hydrogenation of cyanoacetylurethane (I)
in the presence of o-toluidine and o-anisidine hydrochlorides gives g-arylaminoacryloylurethanes, which
are smoothly converted, without isolation in the individual state, to the sodium salts of 1-aryluracils (IV,
V) by refluxing with alkali. Similarly, 1-aryl-5-alkyluracils (VI-XI) are obtained from
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1-1t1 IV-XVII
I R=H; Il R=CHg; Il R=CsHs; IV R=H, R'=0-CHy; V R=H, R"=0-0CHj; VI R=C;Hs,
R’=H; VII R=CyHs, R’=p-CHs; VIII R=CeH,, R'=0-CHs; IX R=C;H;, R’=0-CHj;
X R=CH,, R’=0-CHy; XI R=CsHs, R"=p-OCHs; XII R=C.Hs, R’=p-OC,H;, XIII R=CH;,
R’—_,-p-COOH, X1V R=CsHs, R/=P-CH2COOH, XV R=C,Hs, R/=p_COOH; XVI R=H,
R’=p-CODH; XVII R=H, R’=p-CH,COOH; XVIII R=H, R'=CH;CO

a-cyanopropionylurethane (I}, o-cyanobutyrylurethane (II), and the hydrochlorides of o~ and p-anisidine.

1-Aryl-5-alkyluracils (VI-XV) are more conveniently obtained from the products of acylation of ure-
thane with a-cyanoalkanoic acids. In this case, hydrogenation is carried out in the presence of aromatic
amines and sodium acetate, which is used for neutralization of the a-cyanoalkanoic acids.

The proposed method makes it possible to quite easily synthesize 1-aryluracils containing carboxyl
and keto groups in the benzene ring. Thus, 5-alkyl-1-uracilyland1-uracilylbenzoicacids (XII, XV, and
XV]) are obtained by reduction of I-III in the presence of the hydrochloride of ethyl p-aminobenzoate and
subsequent refluxing of the reaction product with alkali. When the hydrochloride of ethyl p-aminophenyl-

* See [1] for communication XXV.
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TABLE 1. Characteristics of the Compounds Obtained

Com- | mp. °C | Empirical | Found, % Calc., % ‘ ;,mw\ © o Yield,
pound | P» | formula [ ¢ H N cC!H Nim XHS! %o
t |
v 196—198 C1HioN:0: 655 52 138 653 50 138 270 - 398 40
V. 212214 CriiHioN:Og 60,3 51 128 606 4,6 132 268 4,02 . 41
\2! 176—178 = C1sH;pN:0s 66,8 60 124 666 56 129 273 4,0 | 48
VII 170—172 CisH N0, 67,8 63 123:678 61 122 975 3911 13
X 192—193 Ci3H1:NoO;3 63,1 61 11,3 634 57 114 272 4,06 12
X 236237 C1aH 5N204 66,4 5,1 .127 624 52 129 274 4,05 13
XI' 190—191,5 Ci3H;4Nz04 63,1 6,0 1150 634 57 114 272 4,05 35
XIIi 176 CiH sNoOs 640 63 10,7 642 6,2 108 270 4,08 20
XI11 302—303 ' CyoH;oNoOy 585 4,1 114 586.41 115 — — 69
XIVi 2472485 CpH;N:O: 606 53 103 612 32 102 275 4,07 7
XV, 303—3045 C;HpN.O, 606 46 103, 60,0 47 108 275 4,18 15
XVIt 353 CHigNoOz 56,7 36 1 12,1. 568 34 12,1 268 4,18 57
XVII| 292—294 CigHioNoO; |, 590 46 - 116 586 41 115 9267 4,08 43
XVII| 295906 . CHiNoOs 625 47 ' 124 626 4.4 1126 280 414 8
XIX 311312 C11HaN2Os ; 53,6 36 109 532 33 112 270 4,20 19
XX 278—279.5 C3:HoNoO5 54,7 4.6 97 536 44 102

275 412 12

acetate and I and TIT are used in this reaction, conversion fo p~(l-uracilyl)- and p- (5-ethyl~-1-uracilyl)~
phenylacetic acids (XIV,XV]) is realized. The sodium salts of aromatic amino acids can be used in place
of the hydrochlorides of the esters of these acids. Thus, 1-(3-hydroxy-4-carboxyphenylyuracil and 1-(3-
hydroxy-4-carboxyphenyl)-5~ethyluracil (XIX, XX) are obtained by hydrogenation of T and III in the presence
of sodium p-aminosalicylate and acetic acid and subsequent cyclization of the reaction product.

We were unable to extend the indicated method to the preparation of 1-alkyl- and 1,5~dialkyluracils,
inasmuch as g-alkylaminoacryloylurethanes, which are unstable in aqueous media, are formed in the hydro-
genation of I-III in the presence of aliphatic amines.

Heating p-(5-methyl-1~uracilyl)- and p~ (1 -uracilyl)benzoic acids (XIII and XVI with phosphorus penta-
chloride in acetyl chloride gave the corresponding benzoyl chlorides, which, without purification, were con-
verted to esters (XXII, XXIV) and amides (XXV,XXVI) by the action of alcohols and amines,

The structures of IV-XX were confirmed by the presence of an absorption maximum in their UV spec-
tra at 261-275 nm, which is characteristic for 1-aryluracils. The latter may be of interest for biological
study as antimetabolites.

EXPERIMENTAL

The UV spectra of aqueous solutions (pH 7.5) of the compounds were recorded with an SF-4A spec-
trophotometer.

¢ -Cyanoacylurethanes (II, IlI). These compounds were obtained by the method [7] used to obtain cy-
anoacetylurethane. The residue remaining after removal of the acetic acid and other volatile components
in vacuo (3-5 mm) at 100° was used for the synthesis.

The 1-Aryl- and I-aryl-5-alkyluracils (IV-XVI) were obtained under the conditions described in {3].
The yields of VI-XV and XX are based on the a-cyanoalkanoic acid (Table 1).

1-(3-Hydroxy-4-carboxyphenyljuracil (XIX) and 1-(3-Hydroxy-4-carboxyphenyl)-5-ethyluracil (XX).
These compounds were obtained from I and III, sodium salicylate, and sodium acetate under similar con-
ditions (Table 1).

p-(1-Uracilyl)benzoyl Chloride (XXI). A _3.75—g‘ (18 mmole) sample of phosphorus pentachloride was
added in two portions to 5 g (22 mmole) of XVI in 50 ml of acetyl chloride, and the mixture was stirred and
refluxed for 24 h. The acetyl chloride and phosphorus oxychloride were removed by vacuum distillation,

and the residue was washed with 20 ml of anhydrous carbon tetrachioride to give 4.8 g of a product with
mp 308-310°

p~(5-Methyl-1-uracilyl)benzoyl Chloride (XXII). A mixture of 3 g (12 mmole) of XII, 3.6 g (12 mmole)
of phosphorus pentachloride, and 6 ml of acetyl chloride was refluxed for 4 h, after which the acetyl chlo-
ride and phosphorus oxychloride were removed by vacuum distillation, and the residue was washed with
10 ml of anhydrous chloroform to give 2,98 g of a product with mp 294-298°,

Ethyl p-(1-Uracilyl)benzoate (XXII). A 0.5-g (2 mmole) sainple of acid chloride XXI was added to
10 ml of anhydrous ethanol, and the mixture was refluxed for 3 h, after which the alcohol was removed by
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distillation to dryness. The residue was washed with 2 ml of 20% sodium carbonate solution and 6 ml of
water with stirring for 1 h. The solid was removed by filtration, washed with water, and dried to give
0.35 g (79%) of a product with mp 268-270° (from ethanol). Found, %: C 60.1; H 4.9; N 11.0. Cy3HpN,O,.
Calculated, %: C 60.0; H 4.6; N 10,8, UV spectrum (in ethanol): Amgx 265 nm (log € 4.48).

Ethyl p-(5-methyl-1-uracilyl)benzoate (XXIV), with mp 239.5-241,5° (from ethanol), was similarly
obtained in 85% yield from acid chloride XXII and anhydrous ethanol, Found, %: C 61.3; H 5.2; N 10.3.
CyHgN,0,. Calculated, %: C 61.3; H 5.1; N 10.2. UV spectrum: Amax 275 nm (log € 4.0) (in ethanol).

p- (1-Uracilyl)benzoic Acid Isobutylamide (XXV). A mixture of 2.4 g (9.5 mmole) of acid chloride XXI
and 2 ml of isobutylamine was allowed to stand at room temperature for 1 h, after which the isobutylamine
was removed by distillation, and the residue was dissolved in water. The solution was filtered, and the
product was precipitated from the filtrate with 15% sulfuric acid at pH 6. The precipitate was removed by
filtration and stirred with 10 ml of 20% sodium carbonate solution at 20° for 1 h, The solid was separated
from the solution and washed with water to give 2.0 g (92%) of a product with mp 266.5-267° (from water),
Found, %: 62.4; H6.0; N 14.7, Cy;H;N;O;. Calculated, %: C 62.7; H 5.9; N 14.6.

p-{1-Uracilyl)benzoic acid morpholylamide (XXV]), with mp 281-283° (from water), was similarly ob-
tained in 83% yield. Found, %: C 60.0; H 5.0; N 13.6. Cy;Hy;N3O4. Calculated, %: C 59.8; H5.0; N 13.9.

LITERATURE CITED

S. Safonova and I. E. Mamaeva, Khim. Geterotsikl. Soedin., 120 (1973).
M. Nesterov.and T. S. Safonova, Khim. Geterotsikl. Soedin., 1088 (1970).
S. Safonova and V. M. Nesterov, Khim. Geterotsikl. Soedin., 847 (1970).
C

T.
V.
T.
M. Conrad and A. Shulze, Ber., 42, 472 (1909).

> W =

1116



