5-AMINOOROTIC ACID DERIVATIVES
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The 2,4,8-trioxo derivative of pyrimido[5,4-d][1,3]Joxazine was synthesized, and esters and
amides of 5-acetamidoorotic acid were obtained from it. The acetyl group in 5-acetamido-
orotic acid esters is readily hydrolyzed in acidic media to give esters of 5~aminoorotic

acid, while the acetyl group in amides of 5-acetamidoorotic acid do not undergo hydrolysis.

The present paper is devoted to synthesis of esters and amides of 5-aminoorotic acid in the search
for biologically active compounds. No 5-aminoorotic acid derivatives have been described in the literature.
There is only an indication of the possibility of obtaining an ester of 5-aminoorotic acid in the reduction of
the nitro group in an ester of 5-nitroorotic acid [1]. The usual methods for the preparations of esters of 5-
aminoorotic acid did not give positive results, In an attempt to esterify 5-aminoorotic acid (I), it under-
went decarboxylation to give 5-aminouracil (II). A route to the production of esters through 5-aminoorotic
acid chloride is also excluded, since the carboxyl group in I proved to be unreactive under the usual condi-
tions for the preparation of the acid chloride. In this connection, we used the method [2] employed for the
production of esters of 5-aminopyrimidine-6-carboxylic acid for the synthesis of esters of 5-aminoorotic
acid. The 4,6,8-trioxo derivative of pyrimido[5,4-b][1,3]Joxazine (III) was obtained when I was refluxed with
acetic anhydride. In the reaction of II with sodium ethoxide in aleohol, the oxazine ring was opened to give
ethyl 5-acetamidoorotate (IVa). Ethyl 5-aminoorotate (Va) was isolated after treatment of IVa with hydro-
chloric acid in aqueous alcohol. Methyl 5-aminoorotate (Vb) was similarly obtained without isolation of the
intermediate methyl 5-acetamidoorotate (IVb). The esters were readily hydrolyzed with aqueous bases, but
we were able to obtain the amides (VIa,b) of 5-aminoorotic acid by heating Vb in the corresponding amine
at high temperatures.

A study of the properties of III demonstrated that the oxazine opens when it is heated briefly in aque-
ous media, and the acetyl group is hydrolyzed to give I. The hydrazide or the corresponding amide of 5-
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TABLE 1. Characteristics of the Compounds Obtained

. Empirical Found, % Cale., % Llield,
omp. R np, C i
i formula 7 %
\ clui~n|cluln
Va C,H;s 284 C7HgN;0, 42,2 | 481209 142,214,6]21,1/48
(from water)
Vb CH, 270 CsH7N;O, 39,1 14,02221388(3,81227)54
(from water) !
Vla | (CH,):OH 274 C7H N0, 39,4 |49 1257139,2,4,7 262 76,6
i (from water)
VIp | CHyCeHs 275 [ C1HsN,Os [55,1!48|21,31554 (4,6]21,5] 64,3
‘(fromaqueous
dimethyl- !
formamide) y
Vila ‘ NH; No decomp, C7HNsO,4 37,4 | 4,130,2{37,0 4,0130,71 79
i up to 330°C
Vilb H (from water) C-HeN4,Oy 39,4 1391262/39,2(3,81264!83
Vile* | CgHs N CsHNyOy- | B1,01 4,5]18,451,0i4,6]18,3/80
'Hzo
./ CoHs 239 ‘
vid (CHz)zi\\csz from alcoholy Ci3Hp NsOy 50,4 | 6,8122,8 50,2 (6,7 22,5]36

*Found,%: H,0 5.3. Caleulated,%: H,0 5.8.

acetamidoorotic acid (VIIa-d) were obtained in the reaction of III with hydrazine, ammonia, or amine. We
were unable to hydrolyze the acetyl group in VII to obtain amides of 5-aminoorotic acid, since the acetyl
group proved to be resistant to acid and alkaline hydrolysis; the starting VII were isolated from the reac-
tion mixture.

EXPERIMENTAL

4,6,8-Trioxo-2-methyl-4,5,6,7,8-pentahydropyrimido[5,4-b][1,3]oxazine (III). An 8-g (0.047 mole)
sample of I was refluxed in 140 ml of acetic anhydride for 4 h. The mixture was then cooled, and the crys-
talline precipitate of Il was removed by filtration and washed with acetic acid and alcohol to give 8.3 g
(91%) of a substance with mp 292° (dec.). Found,%: C 42.6; H 2.8; N 21.7. C,H;N;O,.. Calculated,%: C
43.1; H 2.6; N 21.5.

Ethyl 5-Acetamidoorotate (IVa). A 1.5-g (7.7 mmole) sample of III was added at 20-25° to a solution
of sodjum alkoxide [from 0.35 g (0.015 mole) of sodium and 35 ml of absolute ethanol], and the reaction
mixture was heated at 70° for 40 min. It was then cooled to 20-25°, and dry hydrogen chloride was then
bubbled through it with stirring until it was acidic (pH 2-3). The resulting IVa was removed by filtration
and washed thoroughly with alcohol to give 1.1 g (59.5%) of a substance with mp 277° (dec., from water).
Found,%: C 44.8; H 4.4; N17.3. CgH{N;O;. Calculated,%: C 44.8; H4.6; N17.4.

Ethyl and Methyl 5-Aminoorotates (Va and b). Ester Va was obtained by the method used to prepare
IV; the only difference was that concentrated hydrochloric acid (17 ml of concentrated HCI from calcula-
tion for 1 g of III) was added to the reaction mass instead of bubbling gaseous hydrogen chloride through it,
and the mixture was heated with stirring at 50-60° for 2 h. It was then cooled, and Va was removed by
filtration. The mother liquor was evaporated in vacuo, and the residue was added to the major portion of
the ester. Ester Vb was obtained via the method used to prepare Va., The physical constants and yields of
Va and Vb are presented in Table 1.

Amides of 5~Aminoorotic Acid (VIa and VIb). The ethanolamide (VIa) and benzylamide (VIb) of 5-
aminoorotic acid were obtained by heating ester Vb in an excess of the corresponding amine at 150° for
2.5 h. The excess amine was removed by vacuum distillation, and the residue was treated with dilute
hydrochloric acid. The resulting VIa and VIb were removed by filtration and washed with water, The
physical constants and yields of VIa and VIb are presented in Table 1:

Hydrazide and Amides of 5-Acetamidoorotic Acid (VIIa~d). Compounds VIIa and VIIb were obtained
by reaction of IIl with a threefold excess of hydrazine hydrate in aqueous media or, respectively, with a
threefold excess of ammonium hydroxide at 20-25° for 24 h. The reaction products were removed by filtra-
tion, treated with water, and acidified to pH 3 with hydrochloric acid. Compound VIIc was obtained by heat-
ing IIT with excess aniline in alcohol for 5 h., Compound VIIc was isolated in the same way as VIIa and VIIb.
Compound VIId was obtained by heating Il with excess diethylaminoethylamine (2.5 mole of the amine per
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mole of III) in alcohol for 1,5 h. The solution was evaporated in vacuo, and the residue was dissolved in a
small amount of aqueous alcohol (1:1). The solution was neutralized with hydrochloric acid, and the pre-
cipitated VIId was removed by filtration. The physical constants and yields of VIIa-d are presented in
Table 1.
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