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A number of 6-alkyl- and 6-aryl-5-ethoxycarbonyl-2-hydroxy-4-
methyldihydropyrimidines and their 2-mercapto analogs and the acetyl
derivatives of these compounds have been synthesized. In each case,
two isomeric acetyl derivatives were obtained, probably the 1~ and
3-acetyl compounds.

Some pyridine derivatives are stimulators of the
growth of microorganisms and viruses [1, 2] and others
are inhibitors [3]. The introduction of an acetyl group
into the pyridine ring enhances the inhibiting action
[4]. The influence of hydrogenated derivatives of prim-
idine and their N-acetyl derivatives on the growth of
microorganisms has been studied comparatively little;
with this aim, we have synthesized a number of dihy-
dropyrimidines and their N-acetyl derivatives. The in-
fluence of the compounds synthesized on the rate of
growth of rat liver regenerators and on the growth of
a number of microorganisms has been studied in the
biological testing laboratory of the Institute of the
Chemistry of Natural Compounds, AS USSR.

The synthesis of the initial 6-alkyl- and 6-aryl-5-
ethoxycarbonyl-2-hydroxy-4-methyldihydropyrimidines
and their 2-mercapto analogs (I-V) (see Table 1) was
carried out by a method described previously [5—8].

There is little information on the acetylation of
hydrogenated derivatives of monohydroxy- and mono-
mercaptopyrimidines [9,10]. It is considered [9] that
both mono- and di-N-acetyl derivatives may be ob-
tained, depending on the degree of hydrogenation of
the compounds and their tendency to undergo tauto-
meric conversions. In the acetylation of the dihydro-
pyrimidines I, III, and IV with an excess of acetic
anhydride, we obtained monoacetyl derivatives (see

Table 2). We were unable to obtain N-acetyl deriva-
tives of compounds II and V under these conditions.

When 5-ethoxycarbonyl-2-hydroxy-4, 6~dimethyl-
dihydropyrimidine was acetylated with an excess of
acetic anhydride, two isomeric monoacetyl deriva-
tives (VIa and VIb) were isolated. The saponification
of both compounds with alkali yielded the starting ma-
terial. In the acetylation of III it was impossible to
isolate individual substances; they were separated
chromatographically.

Apparently 1-acetyl and 3-acetyl derivatives are
obtained, since the possibility of the formation of the
two isomers is similar (although there is information
in the literature that the probability of the formation
of the 3-acetyl derivatives is greater [10]).

EXPERIMENTAL

&~Ethoxycarbonyl-2-hydroxy~ 6= isopropyl~4- methyldihydropyri~
midine (I), A mixture of 7.2 g (0.1 mole) of isobutyraldehyde, 6 g
(0.1 mole) of urea, and 19.5 g (0.15 mole) of aceroacetic ester in 50
ml of absolute ethanol, with the addition of 16 drops of hydrochloric
acid as catalyst, was boiled for 6 hr. After 1 day, the colorless precipi-
tate was separated off and purified by three crystallizations from
(1:2) or 50% acetic acid (1:15), Compound I is sparingly soluble in
water and is soluble on heating in methanol, ethanol, acetic acid,
and dioxane.
5-Ethoxycarbonyl-2-hydroxy=-4-methyl-6-styryldihydropyrimidine
(II). A mixture of 2.22 g (0.01 mole) of cinnamaldehyde, 0.6 g (0.01
mole) of urea, and 1.95 g (0.015 mole) of acetoacetic ester in glacial
acetic acid (18 ml) was left at room teperature for 48 hr. It was not
necessary to add hydrochloric acid as catalyst. After 24 hr, a volumin-
ous yellow precipitate deposited, and this was purified by crystalliza-
tion from butanol (1:25), Colorless crystals, sparingly soluble in water,
soluble on heating in alcohols, dioxane, and acetic acid. In the cold
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*Compound II has been synthesized previously.
**Thin-layer chromatography on alumina in the benzene—methanol (9: 1) system.
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*Thin-layer chromatography on alumina in the benzene—methanol (9:1) system.
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it adds bromine quantitatively, and it decolorizes a solution of potas-
sium permanganate.

5~Ethoxycarbonyl-2-mercapto-4, 6-dimethyldihydropyrimidine
(II). a) A mixture of 22 g (0.5 mole) of acetaldehyde, 38 g (0.5 mole)
of thiourea, 99.5 g (0.75 mole) of acetoacetic ester, 180 ml of abso-
lute ethanol, and 20 drops of hydrochloric acid was boiled for 9 hrs and
was left at room temperature for 48 hr. A yellow crystalline precipitate
separated; it was purified by three crystallizations from methanol
(1:22) or ethanol (1:50). Light yellow crystals sparingly soluble in
water and soluble on heating in alcohols, dioxane, and acetic acid.

b) A mixture of 22 g (0.5 mole) of acetaldehyde, 38 g (0.5 mole)
of thiourea. 87.5 g (0.65 mole) of acetoacetic ester, and 20 drops of
concentrated hydrochloric acid was boiled in 100 ml of glacial acetic
for 8 hr. After cooling, the reaction mixture was poured into 500 ml
of water, whereupon a yellow precipitate of III deposited,

5-Ethoxycarbonyl-6- isopropyl-2-mercapto~-4~methyldihydropyrimi-
dine (IV), a) A mixture of 7.2 g (0.1 mole) of isobutyraldehyde, 7.6
g (0.1 mole) of thiourea, 19.5 g (0.15 mole) of acetoacetic ester, 40
ml of absolute ethanol (or 40 ml of dioxane), and 10 drops of hydro-
chloric acid was boiled for 8 hr. After 48 hr, the lemon-yellow precipi~
tate was separated off and recrystallized from 80% acetic acid (1:10)
or from absolute ethanol (1:8).

b) The same amounts of starting materials were boiled in 30 ml of
glacial acetic acid for 6 hr. After 48 hu, the precipitate of IV was
separated off.

Yellow crystals comparatively readily soluble in methanol and
ethanol and more sparingly soluble in acetic acid, benzene, and
toluene,

5~Ethoxycarbonyl-2-mercapto-4-methyl-6-styryldihydropyrimi-
dine (V). A mixture of 2,2 g (0.01 mole) of cinnamaldehyde, 0.7 g
(0.01 mole) of thiourea, 1.95 g (0.015 mole) of acetoacetic ester, and
18 ml of glacial acetic acid was left at room temperature for 48 hr.
The lemon-~yellow precipitate was purified by crystallization from
butanol (1:10). Colorless crystals, sparingly soluble in water, soluble
in alcohols on heating and in acetic acid. In the cold, V decolorizes
bromine water and potassium permanganate solution.

N- Acetyl-5~ethoxycarbonyl-2~hydroxy-4, 6-dimethyldihydropyri-
midines (VIa and VIb), A mixture of 3.98 g (0.02 mole) of 5-ethoxy~
carbonyl-2-hydroxy-4, 6~dimethyldihydropyrimidine and 40 mil of
acetic anhydride was boiled for 6 hr, Then it was cooled and poured
into 250 mi. of water. On rubbing the walls of the flask with a glass
rod, a colorless crystalline precipitate separated. On the following day,
1.58 g of Vla was filtered off. Colorless crystals, mp 136.5-137.5" C
(from methanol or 30% ethanol). The aqueous filtrate was left for a
further 24 hr, whereupon a precipitate of VIb (1.3 g) with mp 168.5
164.5° C separated. The saponification of both N-acetyl derivatives
with 10% alkali yielded the starting material, mp 197-198" C.

N- Acetyl-§-ethoxycarbonyl-2-hydroxy-6-isopropyl-4~methyldi-
hydropyrimidine (VII), A mixture of 2.2 g (0.01 mole) of §-ethoxy-
carbonyl-2-hydroxy- 6- isopropyl-4- methyldihydropyrimidine and 18
ml of acetic anhydride was boiled for 4 hr, cooled, and poured into
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80 ml of water. After 24 hr, the grayish crystalline precipitate was
separated off, Yield 1.7 g. It was purified by crystallization from
ethanol (1:40). Colorless crystals, sparingly soluble in water, soluble
in alcohols on heating and in acetic acid.

N- Acetyl- 5-ethoxycarbonyl-2~mercapto-4, 6-dimethyldihydro-
pyrimidine (VII). A mixture of 4.28 g (0.02 mole) of 5-ethoxycar-
bonyl-2-mercapto-4, 6-dimethyldihydropyrimidine and 40 ml of
acetic anhydride was boiled for 6 hr. The liquid was left at room
temperature for 48 hr, and then the precipitate that had deposited
(3.2 g) was purified by crystallization from ethanol (1:7), mp 178.6~
17.95° G, Colorless acicular crystals sparingly soluble in water and
soluble in alcohols and acetic acid. Chromatography of the material
yielded two substances with Rf 0.66 and 0.80.

N- Acetyl- 5-ethoxycarbonyl- 6- isopropyl-2-mercapto-4-methyldi-
hydropyrimidine (IX), A mixture of 2,42 g (0.01 mole) of 5-ethoxy-
carbonyl-6- isopropyl-2- mercapto-4-methyldihydropyrimidine and 20
ml of acetic anhydride was boiled for 4 hr. After cooling, the mixture
was poured into 70 ml of water. The light yellow precipitate (1.6 g)
was purified by crystallization from 70% acetic acid (1:12). Light
yellow crystals, readily soluble in alcohols and more sparingly soluble
in water.
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