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Synthesis of Some New 3-Oxo-2-[(Z )-1-
phenylmethylidene]-5H-[1,3]thiazolo[3,2-a]- and
N-Acetylated Pyrimidines

A. Mobinikhaledi

N. Foroughifar

J. Alipour Safari

T. Mosleh
Department of Chemistry, University of Arak, Arak, Iran

3-Oxo-2-[(Z)-1-phenylmethylidene]-5H-[1,3]thiazolo[3,2-a] pyrimidine derivatives
2a–f were synthesized by the reaction of an appropriate 3,4-dihydro-2(H)-
pyrimidone 1, chloroacetic acid, sodium acetate and benzaldehyde. Reaction of 1

with acetic anhydride under heating afforded only 3-N-acetylated 3,4-dihydro-2(H)-
pyrimidines 3a–f. The yields of the products after recrystallization from ethanol
were of the order of 60–92 %. IR, 1 H NMR spectroscopy, and elemental analysis
were used for the identification of these compounds.

Keywords Acetyl; carboxylate; phenylmethylidene; pyrimidine; thiazolo

INTRODUCTION

In general, pyrimidines have found much interest for their therapeu-

tic and pharmacological properties.1−12 They exhibit various interest-

ing pharmacological properties such as antitumor,3 anticarcinogenic,4

antiviral,6 and antifolate activities.7 Furthermore, several natural

marine alkaloids with interesting biological activities contain the

dihydropyrimidine-5-carboxylate moiety, which also shows interest-

ing biological properties.13,14 Some of these alkaloids were found to

be potent HIV gp-120-CD4 inhibitors.15 Several articles report on the

synthesis of pyrimidines. The pyrimidine nucleus has been subjected

to a large variety of structural modifications in order to synthesize

derivatives with different biological properties. Various synthetic ap-

proaches for the synthesis of pyrimidine derivatives have been reported

in the literature.1,16−22 Due to the versatile biological properties of
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pyrimidine derivatives and as a continuation of our studies23 we de-

scribe here the synthesis of some new alkyl 3-oxo-2-[(Z)-1-phenyl-

methylidene]-5H-[1,3]thiazolo[3,2-a]pyrimidine derivatives, which are

prepared in good yields via a cyclocondensation reaction.

RESULTS AND DISCUSSION

The reaction of 1 with chloroacetic acid and benzaldehyde in a solution

of anhydrous sodium acetate in dioxane under reflux gave compounds

2a–f, which contain a thiazole ring (Scheme 1). Two isomeric products

may be expected for this reaction. In each case only the Z-isomer was

obtained, most probably due to the lower sterical interaction between

the carbonyl group of thiazole ring and the phenyl ring compared to the

E-isomer. Reaction of 1 in acetic anhydride alone under reflux yielded

the 3-N-acylated derivatives 3a–f as the result of a nucleophilic attack

of the nitrogen atom in 3–position at the CO group of Ac2O.

SCHEME 1

In the synthesis of oxothiazolopyrimidines and N-acetylated pyrim-

idines, two isomeric products may be expected resulting from the nu-

cleophilic attack of N-1 and N-3 of the starting pyrimidine 1. It is well

known, that the N-3 position in the pyrimidines 1 is more reactive to-

wards electrophiles than the N-1 position, which is conjugated with the

ester group in 5-position of the pyrimidine ring.24,25 Also, the low field

shift of the pyrimidine proton(s) in the 3-oxothiazolopyrimidines 2a–f

and in the N-acetylated 3,4-dihydro-2(H)-pyrimidines 3a–f compared

to that of the starting material, is a good support of the nucleophilic

attack of the nitrogen atom at N-3 position. The low field shift (more
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than 1 ppm) of the pyrimidine proton(s) in these products is due to a

deshielding effect of the neighboring carbonyl group.

The 1H NMR spectra of the compounds are consistent with their

structures. For example, in the 1H NMR spectrum of 2a the two singlets

at 2.43 and 7.85 ppm are due to resonances of the pyrimidine and vinyl

protons, respectively. The triplet at 1.34 ppm and the quartet at 4.28

ppm are attributed to the resonances of the CH2 and CH3 protons of the

ester group, respectively. The resonance of the aromatic protons appears

at 7.56 ppm as a multiplet. The absence of one or both NH protons in the
1H NMR spectra of 3a–f and 2a–f, respectively compared to the spectra

of the staring materials is a good support of the observed reactions.

EXPERIMENTAL

Melting points were determined on an electrothermal digital melt-

ing point apparatus Mettler Toledo Type FP62. 1H NMR spectra were

recorded with a Bruker Avance (300 MHz) spectrometer. The IR spectra

were recorded on Unicom Galaxy series FT-IR 5000 spectrometer. Mi-

croanalyses were performed by the Microanalytical Lab at the Arak

petrochemical company. Reactions were monitored by thin layer chro-

matography using silica gel F254 aluminum sheets (Merck).

Synthesis of 2a–f: General Procedure

A mixture of the corresponding pyrimidine derivative 1 (1.25 mmol)

prepared according to the procedures described in the literature,19−21

benzaldehyde (1.25 mmol), chloroacetic acid (1.25 mmol) and anhydrous

sodium acetate (1.25 mmol) in dioxane (5 mL) was refluxed for 3–5 h.

The crude product was dissolved in boiling ethanol and filtered. From

the resulting solution yellow crystals of 2a–f separated after 12 h, which

were collected by filtration.

Synthesis of 3a–f: General Procedure

A mixture of the respective pyrimidine derivative 1 (1.25 mmol), acetic

anhydride (10.0 mmol), and glacial acetic acid (10.0 mmol) in DMF

(5 mL) was refluxed for 12–14 h. The reaction mixture was poured in

10 mL of ice-cooled water. The precipitate was separated by filtration

and recrystallized from ethanol to give the white pure compounds 3a–f.
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Ethyl 7-Methyl-3-oxo-2-[(Z )-1-phenylmethylidene]-5H-
[1,3]thiazolo[3,2-a]pyrimidine-6(3H)-carboxylate (2a)

Yield 266.5 mg, 65%; m.p. 186–188◦C; IR (KBr): υ = 3110, 2960, 1709,

1626, 1559 cm−1; 1H NMR (CDCl3): δ = 1.34 (t, J = 7.1 Hz, 3H, CH3),

2.43 (s, 3H, CH3), 4.28 (q, J = 7.1 Hz, 2H, CH2), 4.57 (d, J = 1.6 Hz,

2H, CH2), 7.56 (m, 5H, arom-H), 7.85 (s, 1H, vinylic-H); Anal. Calcd. for

C17H16N2O3S: C, 62.18; H, 4.98; N, 8.53%. Found: C, 62.10; H, 4.98; N,

8.65%.

Ethyl 5,7-Dimethyl-3-oxo-2[(Z )-1-phenylmethylidene]-5H-
[1,3]thiazolo[3,2-a]pyrimidine-6(3H)-carboxylate (2b)

Yield 256.5 mg, 60%; m.p. 135–137◦C; IR (KBr): υ = 3050, 2950, 1709,

1608, 1548 cm−1; 1H NMR (CD3COCD3): δ = 1.33 (m, 6H, CH3), 2.43

(s, 3H, CH3), 4.28 (m, 2H, CH2), 5.35 (q, J = 5.4 Hz, 1H, CH), 7.51 (m,

5H, arom-H), 7.86 (s, 1H, vinylic-H); Anal. Calcd. for C18H18N2O3S: C,

63.14; H, 5.30; N, 8.18%. Found: C, 63.31; H, 5.45; N, 8.41%.

Ethyl 5-Ethyl-7-methyl-3-oxo-2[(Z )-1-phenylmethylidene]-5H-
[1,3]thiazolo[3,2-a]pyrimidine-6(3H)-carboxylate (2c)

Yield 311.5 mg, 70%; m.p. 120–122◦C; IR (KBr): ν = 3050, 2976, 1720,

1714, 1604, 1548 cm−1; 1H NMR: (CD3COCD3): δ = 0.80 (t, J = 7.5 Hz,

3H, CH3), 1.32 (t, J = 7.1 Hz, 3H, CH3), 1.33 (m, 1H, CH2), 1.92 (m,

1H, CH2), 2.37 (s, 3H, CH3), 4.24 (m, 2H, CH2), 5.34 (t, J = 3.8 Hz,

1H, CH), 7.61 (m, 5H, arom-H), 7.87 (s, 1H, vinylic-H); Anal. Calcd. for

C19H20N2O3S: C, 64.02; H, 5.66; N, 7.86%. Found: C, 64.31; H, 5.49; N,

7.66%.

Ethyl 7-Methyl-3-oxo-2-[(Z )-1-phenylmethylidene]-5-propyl-
5H-[1,3]thiazolo[3,2-a]pyrimidine-6(3H)-carboxylate (2d)

Yield 346.9 mg, 75%; m.p. 107–109◦C; IR (KBr): ν = 3034, 2953, 1709,

1604, 1537 cm−1; 1H NMR: (CDCl3): δ = 0.89 (t, J = 7.3 Hz, 3H, CH3),

1.36 (t, J = 7.2 Hz, 3H, CH3), 1.72 (m, 4H, CH2), 2.47 (s, 3H, CH3), 4.30

(m, 2H, CH2), 5.46 (t, J = 4.5 Hz, 1H, CH), 7.61 (m, 5H, arom-H), 7.92

(s, 1H, vinylic-H); Anal. Calcd. for C20H22N2O3S: C, 64.84; H, 5.99; N,

7.56%. Found: C, 64.96; H, 5.71; N, 7.81%.
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Ethyl 5-Isopropyl-7-methyl-3-oxo-2[(Z )-1-phenylmethylidene]-
5H-[1,3]thiazolo[3,2-a]-pyrimidine-6(3H)-carboxylate (2e)

Yield 277.5 mg, 60%; m.p. 137–139◦C; IR (KBr): ν =3060, 2980, 1710,

1697, 1599, 1543 cm−1; 1H NMR (DMSO-d6): δ = 0.75 (d, J = 6.9 Hz,

3H, CH3), 0.79 (d, J = 6.9 Hz, 3H, CH3), 1.26 (t, J = 7.1 Hz, 3H, CH3),

1.94 (m, 1H, CH), 2.30 (s, 3H, CH3), 4.19 (m, 2H, CH2), 5.18 (d, J = 3.2

Hz, 1H, CH), 7.59 (m, 5H, arom-H), 7.91 (s, 1H, vinylic-H); Anal. Calcd-

for C20H22N2O3S: C, 64.84; H, 5.99; N, 7.56%. Found: C, 64.89; H, 5.65;

N, 7.69%.

Ethyl 5-Butyl-7-methyl-3-oxo-2[(Z )-1-phenylmethylidene]-5H-
[1,3]thiazolo[3,2-a]pyrimidine-6(3H)-carboxylate (2f)

Yield 268.8 mg, 56%; m.p. 97–99◦C; IR (KBr): ν = 3060, 2986, 1710,

1703, 1619, 1548 cm−1; 1H NMR (CD3COCD3): δ = 0.84 (t, J = 7.1 Hz,

3H, CH3), 1.31 (m, 9H, CH3, CH2), 2.36 (s, 3H, CH3), 4.25 (m, 2H, CH2),

5.34 (t, J = 2.8 Hz, 1H, CH), 7.62 (m, 5H, arom-H), 7.87 (s, 1H, vinylic-

H); Anal. Calcd. for C21H24N2O3S: C, 65.60; H, 6.29; N, 7.29%. Found:

C, 65.39; H, 5.91; N, 7.36%.

Ethyl 3-Acetyl-6-methyl-2-thioxo-1,2,3,4-tetrahydro-5-
pyrimidinecarboxylate (3a)

Yield 260.2 mg, 86%; m.p. 134–136◦C; IR (KBr): ν = 3203, 3148, 2984,

1710, 1658, 1512 cm−1; 1H NMR (CDCl3): δ = 1.32 (t, J = 7.1 Hz, 3H,

CH3), 2.35 (s, 3H, CH3), 2.76 (s, 3H, CH3), 4.23 (q, J = 7.1 Hz, 2H, CH2),

4.54 (s, 2H, CH2), 8.21 (bs, 1H, NH); Anal. Calcd. for C10H14N2O3S: C,

49.57; H, 5.82; N, 11.56%. Found: C, 49.65; H, 5.86; N, 11.34%.

Ethyl 3-Acetyl-4,6-dimethyl-2-thioxo-1,2,3,4-tetrahydro-5-
pyrimidinecarboxylate (3b)

Yield 294.5 mg, 92%; m.p. 179–181◦C; IR (KBr): ν = 3180, 3134, 2972,

1709, 1649 cm−1; 1H NMR (CD3COCD3): δ = 1.18 (d, J = 6.6 Hz, 3H,

CH3), 1.29 (t, J = 7.1 Hz, 3H, CH3), 2.38 (s, 3H, CH3), 2.61 (s, 3H, CH3),

4.21 (m, 2H, CH2), 5.39 (q, J = 6.6 Hz, 1H, CH), 10.26 (bs, 1H, NH);

Anal. Calcd. for C11H16N2O3S: C, 51.54; H, 6.29; N, 10.93%. Found: C,

51.41; H, 6.43; N, 11.18%.

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
7
:
5
5
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



2334 A. Mobinikhaledi et al.

Ethyl 3-Acetyl-4-ethyl-6-methyl-2-thioxo-1,2,3,4-tetrahydro-5-
pyrimidinecarboxylate (3c)

Yield 310.5 mg, 92%; m.p. 140–142◦C; IR (KBr): ν = 3234, 3153, 2960,

1710, 1668, 1518 cm−1; 1H NMR (CD3COCD3): δ = 0.87 (t, J = 7.5 Hz,

3H, CH3) 1.27 (t, J = 5.9 Hz, 3H, CH3), 1.59 (m, 2H, CH2), 2.39 (s, 3H,

CH3), 2.61 (s, 3H, CH3), 4.20 (m, 2H, CH2), 5.45 (t, J = 6.4 Hz, 1H, CH),

10.31 (bs, 1H, NH); Anal. Calcd. for C12H18N2O3S: C, 53.31; H, 6.71; N,

10.36%. Found: C, 53.08; H, 6.50; N, 10.49%.

Ethyl 3-Acetyl-6-methyl-4-propyl-2-thioxo-1,2,3,4-tetrahydro-
5-pyrimidinecarboxylate (3d)

Yield 312.5 mg, 88%; m.p. 118–120◦C; IR (KBr): ν = 3190, 3140, 2980,

1707, 1653, 1516 cm−1; 1H NMR (DMSO-d6): δ = 0.84 (t, J = 7.2 Hz,

3H, CH3), 1.17–1.41 (m, 7H, CH3, CH2), 2.25 (s, 3H, CH3), 2.55 (s, 3H,

CH3), 4.12 (m, 2H, CH2), 5.36 (t, J = 6.9 Hz, 1H, CH), 11.63 (bs, 1H,

NH); Anal. Calcd. for C13H20N2O3S: C, 54.91; H, 7.09; N, 9.85%. Found:

C, 55.11; H, 7.20; N, 9.93%.

Ethyl 3-Acetyl-4-isopropyl-6-methyl-2-thioxo-1,2,3,4-
tetrahydro-5-pyrimidinecarboxylate (3e)

Yield 287.5 mg, 81%; m.p. 176–178◦C; IR (KBr): ν = 3188, 3146, 2995,

1709, 1651, 1516 cm−1; 1H NMR (CD3COCD3): δ = 0.86 (d, J = 3.9 Hz,

3H, CH3), 0.87 (d, J = 3.9 Hz, 3H, CH3), 1.29 (t, J = 7.1 Hz, 3H, CH3),

1.84 (m, 1H, CH), 2.07 (s, 3H, CH3), 2.41 (s, 3H, CH3), 4.20 (m, 2H,

CH2), 5.39 (d, J = 9.3 Hz, 1H, CH), 10.49 (bs, 1H, NH); Anal. Calcd. for

C13H20N2O3S: C, 54.91; H, 7.09; N, 9.85%. Found: C, 55.23; H, 7.31; N,

9.71%.

Ethyl 3-Acetyl-4-isobutyl-6-methyl-2-thioxo-1,2,3,4-
tetrahydro-5-pyrimidinecarboxylate (3f)

Yield 272.0 mg, 80%; m.p. 128–130◦C; IR (KBr): ν = 3209, 3157, 2986,

1710, 1660, 1520 cm−1; 1H NMR (CD3COCD3): δ = 0.91 (d, J = 5.7 Hz,

3H, CH3), 0.97 (d, J = 6.4 Hz, 3H, CH3), 1.27–1.32 (m, 6H, CH3, CH2,

CH), 2.38 (s, 3H, CH3), 2.60 (s, 3H, CH3), 4.21 (m, 2H, CH2), 5.64 (t, J =
5.6 Hz, 1H, CH), 10.48 (bs, 1H, NH); Anal. Calcd. for C14H22N2O3S: C,

56.35; H, 7.43; N, 9.39%. Found: C, 56.89; H, 7.52; N, 9.15%.
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