INVESTIGATION OF NITROGEN-

AND SULFUR-CONTAINING HETEROCYCLES
XXIX.* SYNTHESIS AND PROPERTIES

OF 6-CARBETHOXY-8H-PYRIMIDO[5,4-b]{1,4]OXAZINES

N. V. Sazonov and T. S. Safonova UDC 547.853.7'854'867

Reaction of 4-chloro-5-hydroxy-6-aminopyrimidine and its 2-methyl derivatives with o~
chloroacetoacetic ester gave the corresponding 4-chloro-6-carbethoxy-8H-pyrimido-
[5,4~bl[1,4]oxazines, which were converted to 4-aminopyrimidooxazines by reaction with
amines,

In developing the research in [2, 3] on the synthesis of pyrimidooxazines, we studied the reaction of
4~chloro-5~-hydroxy-6-aminopyrimidine (I} and its 2-methyl derivative (II) with a-chloroacetoacetic ester.
Reaction of II with a~chloroacetoacetic ester in the presence of sodium ethoxide gave 2,7~dimethyl-4-chloro-
6-carbethoxy-8H~pyrimido[5,4-b][1,4]Joxazine (II) in ~10% yield. If triethylamine is used in place of sodium
ethoxide in the reactions of I and II with a~chloroacetoacetic ester, the yield of pyrimidooxazines Il and

IV reaches 80%.
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I R=H; Il R=CHs; III R=CHjs; IV R=H; V R=CH,;, R!'=morpholino; VI R=H, Ri=mor~
pholing; VII R=CH;, Ri=piperidino; 'VIII R=H, Ri=piperidino;. IX R=H, Rl=
=N(CoHs)s; X R=H, R'= d1ethylcarbamoylplperazmo Xl R=H, R'= ’\IHCchsHs
The first step in this reaction is apparently alkylation of the hydroxyl group of pyrimidine, as a re-
sult of which intermediate esters A are formed. The cyclization of esters A may proceed at both the keto
and carbethoxy groups to give, respectively, 8H(or 6H)-pyrimidooxazines B and C or pyrimidooxazine D.
According to the data in [4], the pyrido[4,3-b][1,4]oxazine, obtained by reaction of 3-amino-4-hydroxypyridine
with a¢-chloroacetoacetic ester, was assigned the 6H structure with the double bond in the oxazine ring at
C,—C,.
The individuality of the III and IV that we obtained was proved by chromatography.

The structure of III and IV as derivatives of the 8H structure (B) was proved by the IR and PMR spec~
tra. The absorption band of an NH group at 3140-3270 em™! and one band at 1670-1720 em™!, which can be

*See [1] for communication XXVIII.
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TABLE 1. 6-Carbethoxy-7-methyl-8H-pyrimido[5,4~b}[1,4]oxazines
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aCompounds I, V, and VIII were recrystallized from ethyl acetate; IV,
X, and XI were recrystallized from alcohol; VI was recrystallized from
butyl alcohol; VII was recrystallized from aqueous methanol; andIX was
recrystallized from aqueous alcohol. "This is the spectrum of a satu-

rated solution in chloroform (1.03-ml layer). ©Decomposition temper-

ature. 9Found: CI 13.6%. Calculated: C1 13.9%.

assigned to absorption of the CO group of an ester conjugated with a double bond, are detected in the IR
spectra of IIT and IV; this is in agreement with structure B.

The signals of a proton attached to C 4, are absent in the PMR spectra of III and IV, but there are
signals of protons of COOC,;H; and CH; groups attached to C (5 ; in addition, the spectrum of Il contains
signals of protons of a CH; group attached to C @) while the spectrum of IV contains the signal of a proton
attached to C 5. Thus the data from the IR and %MR spectra confirm the structures of III and IV as 8H
derivatives (structure B) and exclude structures C and D.

It has been shown that 4-chloro~6-carbethoxypyrimidooxazines III and IV undergo nucleophilic sub-
stitution. Thus the reaction of III and IV with morpholine, piperidine, diethylamine, diethylcarbamoyl-
piperazine, and benzylamine gives 4~amino~6~carbethoxypyrimidooxazines V-XI, the structure of which
was confirmed by the presence of the absorption band of an ester CO group in the IR spectra and by the
presence of the absorption maxima characteristic for the pyrimidooxazine system in the UV spectra.

EXPERIMENTAL

The IR spectra of mineral oil suspensions of the synthesized compounds were recorded with Perkin~
Elmer 457 and UR-10 spectrometers. The UV spectra of alcohol solutions were recorded with an EPS-3
spectrophotometer. The PMR spectra of trifluoroacetic acid solutions were recorded with a C~60HL spec-
trometer with an operating frequency of 60 MHz and tetramethylisilane as the internal standard (the proton

signals are presented on the 0 scale). Chromatography was carried out on Silufol UV, plates in benzene~—
alcohol (22: 3).

2,7~Dimethyl-4~chloro-6-carbethoxy-8H-pyrimido[5,4-b][1,4]Joxazine (III). A 15-mmole sample of
a~chloroacetoacetic ester [5] was added all at once to a solution of 10 mmole of I and 15 mmole of triethyl-
amine in 12 ml of absolute alcohol, and the mixture was refluxed for 7 h. It was then cooled, and 10 m! of
water was added to the suspension. The precipitate was separated and washed on the filter with 10 ml of
alcohol to give 2.2 g (81.5%) of III with mp 225-227°. PMR spectrum (in ppm): 1.45 (triplet, 3H, CH, from
C,H;), 2.28 (singlet, 3H, 7-CHj), 2.58 (singlet, 3H, 2-CHjs), 4.5 (Quartet, 2H, CH, from C,H;).

4-Chloro-7-methyl-6~carbethoxy~8H~pyrimido[5,4-b][1,4]oxazine (IV). This compound was similarly
obtained. PMR spectrum (in ppm): 1.45 (triplet, 3H, CH; from C,H;), 2.26 (singlet, 3H, 7-CH,), 4.48 (quar~
tet, 2H, CH, from C,H;), 8.26 (singlet, 1H, 2H).
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4~Morpholino~7-methyl-6-carbethoxy-8H-pyrimido|5,4~b][1,4]loxazine (VI). A mixture of 0.4 g (1.56
mmole) of IV and 0.27 g (3.12 mmole) of morpholine in 10 ml of n-butyl alcohol was refluxed for 7 h, after
which it was cooled, and the precipitate was separated and washed on the filter with 5 ml of alcohol and
10 ml of water to give 0.46 g (97%) of VI with mp 225-227°, A similar method was used to obtain V, VII,
and XI (Table 1}.

2,7-Dimethyl-4~piperidino~6~carbethoxy-8H-pyrimido[5,4-b}[1,4]oxazine (VII). A mixture of 0.4 g
(1.5 mmole) of IIT and 0.26 g (3 mmole) of piperidine in 10 ml of n-butyl alcohol was refluxed for 7 h, after
which the solvent was removed by distillation, and 10 ml of water was added to the dry residue, The aque-
ous mixture was triturated, and the solid was removed by filtration to give 0.45 g (95.3%) of VII with mp
147-150°.

Compound X was similarly obtained.

4-Diethylamino~7-methyl-6~carbethoxy-8H-pyrimido[5,4-b][1,4}oxazine (IX). A mixture of 0.5 g
(1.96 mmole) of IV and 0.6 g (4 mmole) of diethylamine in 25 ml of alcohol was heated in an autoclave at
130~140° (bath temperature) for 7 h. The alcohol was then evaporated to dryness, and the residue was
washed with 10 ml of water to give 0.51 g (89.2%) of IX. The pyrimidooxazines were obtained as yellow
crystalline substances that were quite soluble in chloroform,

LITERATURE CITED

1. T. S. Safonova, L. G. Levkovskaya, V. V. Makeeva, and T. F. Vlasova, Khim. Geterotsikl. Soedin.,
1262 (1973).

N. V. Sazonov and T. S. Safonova, Khim. Geterotsikl. Soedin., 1285 (1972).

N. V. Sazonov and T. S. Safonova, Khim. Geterotsikl. Soedin., 171 (1973).

T. Takahashi and F. Yoneda, Pharm. Bull,, 3, 331 (1955); Chem. Abstr., 50, 15,531e (1956).

D. P. Wyman, P. R. Kaufman, and W. R. Freeman, J. Org. Chem., 29, 2706 (1964).

T W

1534



