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During the interaction of n-toluidine, n-anisidine, and n-phenetidine
with methyl acrylate, the corresponding methyl esters of N-aryl-g-
alanines and the corresponding N-aryl-B-alanines were obtained which
were converted into 1-aryldihydro uracils and 1-aryl-2-thiodihydro
uracils and then into I-aryl-5-bromodehydrouracils, 1-aryl-2-thio-
hexahydropyrimidines, the hydrazides of N-aryl-8-alanines and 1-
aryl-2-carboxymethylthio-4-ox0-1,4,5, 6-tetrahydropyrimidines.

It has already been found that I-substituted dihydro
uracils and the 1-gubstituted 2~thiodihydro uracils may
be used as stabilizers of polycaprolactam [1]. This
work describes the synthesis and transformations of
certain l-aryldihydro uracils and l1-aryl-2-thiodihydro
uracils.
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The methyl esters of N-aryl-8 -alanines (Ia—Ic)
were obtained during the interaction between methyl
acrylate [2—5] and the corresponding amines, and
without preliminary extraction from the reaction mix-
ture they were subjected to alkaline hydrolysis in aque-
ous solution. After hydrolysis the corresponding aryl-
amides of N-aryl-g -alanines (IIa—Ilc) separated from
the reaction mixture as a precipitate. The N-aryl-3-
alanines Illa and Illc [5, 6] were separated out by
acidification of the alkaline filtrate with acetic acid. It
was impossible to isolate N~(p-methoxyphenyl)-8 -
alanine {7] by this method.

The dihydro uracils IVa—IVe (8, 9] and thiohydro
uracils Va—Vec were obtained both on heating the methyl

esters of compounds Ia—Ic and also on heatingthe corre-

sponding alanines of IITa and IIlc or their hydrochlorides
in glacial acetic acid with carbamide or ammonium
thiocyanate in the presence of hydrochloric acid [10].
The hydro uracils of IVa~IVe and the thiohydro uracils
of Va—Ve also were separated on heating the corre-~
sponding alanines of Illa and Illc and their hydrochlo-
rides in aqueous solutions of carbamide or ammonium

pp. 904-907, 1969

thiocyanate or on fusion with carbamide [1]. In addi-
tion the dihydro uracils of IVa~IVe were obtained on
oxidation of thiodihydro uracils of Va—Vc¢ in boiling
glacial acetic acid with 30% hydrogen peroxide.

On heating the dihydro uracils of IVa=IVc and thio-
hydro uracils of Va—Ve¢ with a 25% solution of hydrazine
opening of the pyrimidine ring occurs and the corre-
sponding hydrazides of VIa—VIc are formed which were
also obtained from the methyl esters of Ia~Ic. One
should note that opening of the ring proceeds more
readily in the case of the dihydro uracils of IVa~IVe
than with thiodihydro uracils of Va—Ve.

During the action of boiling acetic acid and bromine
[11—13] on the dihydro uracils of IVa=IVe, the corre-
sponding 1-aryl-5-bromohydro uracils of compounds
VIIa—-VIIc were obtained. ;

By the action of lithium aluminium hydride in an
ethereal solution [1] on the thiodihydro uracils of Va—
Ve, thelatter were converted into the corresponding
I-aryl-2-thiohexahydropyrinidines of VIIIa [14], VIIIb,
and VIIIc.

On boiling the thiodihydro uracils of Va—Ve in
glacial acetic acid containing monochloroacetic acid
[15,16], high yields of l~aryl-2-carboxymethylthio-4-
oxo-1, 4, 5, 6-tetrahydropyrimidines of IXa-IXc were
formed.

The formation of compounds IXa—IXc¢ proceeded
with the evolution of hydrochloric acid, which appar-
ently was cleaved on enolisation of the thiodihydro
uracils of Va—Vc

—NH—-C=S=—N=C—SH
l ]

EXPERIMENTAL

The methyl ester of N-(n-tolyl)-8-alanine (Ia) was obtained ac-
cording to a previously described method [3].

The methyl ester of N-(n-methoxyphenyl)-8-alanine (Ia) [4] was
obtained according to the procedures described in the literature [3,4].

The methyl ester of N-(n-ethoxyphenyl)-8-alanine (Ic) was prepared
by a previously described method {5].

N-(n-Tolyl)-g-alanine (IIla). Compound Ia was synthesized from
6.5 g (0.06 mole) n-toluidine according to the method of Sotwvick
and Crouch {3], the benzene and excess methyl acrylate were removed
by distillation, 25 ml of 30% KOH was added, and the mixture was
heated at 60° C for 14 hr. After cooling, the n-toluidide of compound
Ila (table) separated out from the reaction mixture and was removed
by filtration. The filtrate was washed with ether, acidified with acid,
and maintained for 24 hr at 0° C. The resulting precipitate of the
alanine of compound Illa was removed by filtration and crystallized
twice from petroleum ether. Yield, 5 g (44% from original amine),
mp 86.5-87° C. Found, %: N 7.87. Calculated for CygHsNO,, %: N
7.80.
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n-Anisidide of N-(n-methoxyphenyl)-8-alanine (IIb). The reaction
was conducted in a manner similar to that for the preparation of com-
pound IIfa. After cooling, the n-anisidide of compound IIb (table)
separated out from the reaction mixture. On treatment of the filtrate
a resin-like mass was obtained from which it was impossible to extract
N-(n-methoxyphenyl)-8-alanine.

N-(n-Ethoxyphenyl)-g-alanine (Illc) [5,6]. This compound was ob-
tained from n-phenetidine by a method analogous to that used for the
preparation of compound IIfa. For hydrolysis of the ester the compound
was heated with 20% KOH for 3 hr at 80-90° C. After cooling, the n-
ethoxyanilide of compound Ilc (table) separated out from the reaction
mixture. The filtrate was washed with ether, acidified with acetic acid,
and the resulting precipitate was twice crystallized from benzene, mp
103-104° C (108~110) [5]. Yield, 18.8 g (42.5%). Found, %: N 7.39
Calculated for CyyHysNOg, %: N 7.25.

1-Aryldihydro uracils (IVa=IVc, table). A) A mixtare of 0.042 moles
of the ester of compound I, 12 g (0.2 mole) of carbamide, and 15 ml
of glacial acetic acid was boiled for 8 hrs, and 10 ml of conc HCL was
added and the mixture was boiled for a further 2 hr. The reaction mix-
ture was cooled and diluted in water (1:5). The precipitate which
formed on standing was removed by filtration and twice recrystallized
from dioxane. B) A 10 ml volume of 30% hydrogen peroxide was added
over the course of 15 min into a boiling solution of 0.01 mole of the
thiohydro uracil of compound V in 30 m] of glacial acetic acid, the
mixture was boiled for 15 min and maintained at room temperature for
2 hr, after which the liquid fractions were distilied at 2-3 mm pressure.
The remaining mass was diluted in water (1:5), and the resulting pre-
cipitate was removed by filtration and crystallized from ethanol. Yields:
compound IVa, 41.6%; compound IVb, 35.8%; compound 1Vc, 44.8%.

Mixed samples of the dihydro uracils of compounds IVa-1Ve, ob-
tained by methods (A) and (B), do not produce depression of the melting
point.

1-Aryl-2~thiodihydro uracils (Va=Ve, table). A mixture of 0.042
mole of the ester of compound I, 7.6 g (0.1 mole) ammonium thio-
cyanate, and 15 ml glacial acetic acid was heated for 2 hr at 100~
105° C, 10 ml of HCI was added dropwise, and the mixture was heated
for a further 8 hr. The reaction mixture was diluted with water (1:3),
and the resulting precipitate was removed by filtration, washed with
ethanol and ether, and crystallized from glacial acetic acid.

Hydrazides of N-aryl-g-alanines (Via~Vlc, table). A) A mixture
of 0.015 mole dihydro uracil of compound IV, 25 ml of a 25% solution
(0.097 mole) of hydrazine, and 10 ml of dioxane was boiled for 8 hz.
After standing for 48 hr, the resulting precipitate was removed by
filtration and twice crystallized from benzene.

B) The hydrazides of compound Vla, Vib, and Vic are obtained
with yields of 85.5%, 70%, and 72%, respectively from 0.018 mole
of the thiodihydro uracil of compound V, 25ml of a 25% solution (0.097
mole) of hydrazine, and 10 mi of dioxane according to method (A).

C) A 0.02 mole quantity of the ester of compound I and 15 m] of a
25% solution (0.03 mole) of hydrazine were boiled for 3 hr, and cooled,
and the resulting precipitate was removed by filtration and twice crys-
tallized from benzene. The hydrazides of compounds Via, Vib, and
Vic were obtained with yields of 80%, 87.5%, and 78.5%, respectively.

The mixed samples of the hydrazides of compounds Via=VIc ob-
tained by methods (A=C) did not depress the melting point.

I-Aryl-5-bromodihydro uracils (Viia=Vllc, table). A 0.088 mole
quantity of the dihydro uracil of compound IV was dissolved on heating
in 100 ml of glacial acetic acid a mixture of 45 ml glacial acetic
acid and 3 m1 (0.058 mole) bromine was added dropwise. The reaction
mixture was then diluted with water (1:5). The resulting precipitate
was removed by filtration and crystallized three times from ethanol.
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1-Aryl-2-thiohexahydropyrimidines (Viila~VIilc, table). A 0.036
mole quantity of the thiodihydrouracil of compound V was added over
2 hr to an ethereal solution of LiAlHy, which had been prepared from
2 g (0.25 mole) lithium hydride, 17.4 g (0.065 mole) aluminium bro-
mide, and 120 mil absolute ether. The reaction mixture was boiled
for 24 hr. Excess of LiAlH, was decomposed with a mixture of ether
and ethanol (1:1). The solvents were removed by distillarion and the
residite was extracted in the Soxhet apparatus with acetone. Acetone
was removed by distillation, and the residue was washed with water
and ether.

1-Aryl-2-Caboxymethylthio-4-oxo-1, 4, 5, 6-tetrahydropyrimidines
(IXa=IXc, table). A mixture of 0.016 mole of the thiodihydro uracil
of compound V, 2.5 g (0.026 mole) monochloroacetic acid, and 25 mi
glacial acetic acid was boiled for § hr. After standing for 24 hr the
original product separated out and was removed by filtration, and the
filtrate was evaporated under vacuum. The oily mass was treated with
a mixture of acetone and water (1:2). The extracted product was crys-
tallized three times from dioxane.
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