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Abstract—6-Acyl-7-aryl-4,7-dihydrotetrazolo[1,5-a]pyrimidine-5-carboxylic acids and methyl 6-acyl-7-aryl-
4,7-dihydrotetrazolo[1,5-a]pyrimidine-5-carboxylates were synthesized by fusion of 4-aryl-2,4-dioxobutanoic 
acids and their methyl esters, respectively, with 1H-tetrazol-5-amine and aromatic aldehydes. The reaction of 
methyl 2,4-dioxopentanoate with 1H-tetrazol-5-amine and 2-fluorobenzaldehyde in boiling acetic acid gave 
methyl 6-acetyl-5-hydroxy-7-(2-fluorophenyl)-4,5,6,7-tetrahydrotetrazolo[1,5-a]pyrimidine-5-carboxylate. 

We previously showed that acylpyruvic acid esters 
react with aromatic aldehydes and 5-aminotetrazole [1] 
or 3-amino-1,2,4-triazole [2] to give methyl 6-acyl-7-
aryl-4,7-dihydrotetrazolo[1,5-a]pyrimidine-5-carbox-
ylates and methyl 6-acyl-7-aryl-4,7-dihydro[1,2,4]tri-
azolo[1,5-a]pyrimidine-5-carboxylates, respectively. 
Reactions of acylpyruvic acid esters with 5-amino-
1,2,4-triazole [3], 3-amino-4,5-dihydropyrazol-5-one 
[4], 5-aminopyrazole [5], and 6-aminothiouracil [6] 
lead to the formation of a pyrimidine ring fused to the 
corresponding five- or six-membered heterocyclic sys-
tem. It is also known that 4-acyl-5-aryl-1-hetarylpyr-
rolidine-2,3-diones are formed by reaction of acyl-
pyruvic acid esters with a mixture of an aromatic alde-
hyde and 2-aminopyridine [7] or 4-amino-1,5-dimeth-
yl-2-phenyl-1,2-dihydro-3H-pyrazol-3-one (4-amino-
antipyrine) [8]. 

With a view to synthesize new fused heterocyclic 
compounds we examined reactions of acylpyruvic 
acids and their methyl esters with 5-aminotetrazole and 
aromatic or heteroaromatic aldehydes. Fusion of meth-
yl 4-aryl-2,4-dioxobutanoates or methyl 2,4-dioxopen-
tanoate with a mixture of 1H-tetrazol-5-amine and 
aromatic aldehyde at 110–150°C gave the correspond-
ing methyl 6-acyl-7-aryl-4,7-dihydrotetrazolo[1,5-a]-
pyrimidine-5-carboxylates Ia–Iu (Scheme 1). Com-
pounds Ia–Iu were isolated as colorless or colored crys-
talline substances; they are readily soluble in DMSO 
and DMF, soluble in ethanol, acetic acid, and dioxane 

on heating, and insoluble in water. The 1H NMR spec-
tra of Ia–Iu contain a three-proton singlet at δ 3.27–
3.90 ppm from the ester methyl group, a singlet at  
δ 6.70–7.28 ppm from 7-H, a number of signals in the 
region δ 7.11–8.02 ppm from the aromatic protons, and 
a singlet at δ 11.10–12.19 ppm from the NH proton in 
position 4 of the heteroring. Compounds Im–Iu also 
displayed in the spectrum a three-proton singlet at  
δ 1.97–2.02 ppm from the acetyl group on C6. In the 
IR spectra of Ia–Iu we observed absorption bands be-
longing to the ester carbonyl group (1725–1748 cm–1), 
conjugated carbonyl group (C6C=O, 1640–1709 cm–1), 
and NH bond (3103–3169 cm–1). The lower yields of 
compounds Im–Iu are likely to result from lower sta-
bility of methyl 2,4-dioxopentanoate as compared to 
methyl 4-aryl-2,4-dioxobutanoates.  

Presumably, dioxo ester initially reacts with aro-
matic aldehyde to give unsaturated intermediate A, and 
the subsequent addition of 1H-tetrazol-5-amine at the 
double bond is accompanied by pyrimidine ring 
closure with formation of compounds Ia–Iu. This re-
action scheme is confirmed by the fact that heating of  
a mixture of methyl 2,4-dioxopentanoate, 1H-tetrazol-
5-amine, and 2-fluorobenzaldehyde in boiling acetic 
acid leads to the formation of methyl 6-acetyl-7-(2-
fluorophenyl)-5-hydroxy-4,5,6,7-tetrahydrotetrazolo-
[1,5-a]pyrimidine-5-carboxylate (II). Prolonged heat-
ing of compound II in acetic acid (2 h) resulted in its 
dehydration to compound (Ir). The dehydration prod- 
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I, R1 = Me, R2 = Ph (a–c), 4-FC6H4 (d–f), 4-ClC6H4 (g–i), 4-BrC6H4 (j–l); R3 = H (a, d, i, m), 4-Cl (b, h, n), 3-F (c, s), 2-MeO (e),  
3-MeO (f), 4-t-Bu (g), 4-i-Pr (j). 4-F (k), 4-MeO (l, p), 4-Br (o), 4-Me (q), 2-F (r), 3-O2N (t), 4-O2N (u); II, R1 = R2 = Me, R3 = 2-F; 

 III, R1 = H, Ar = Ph (a, c, d), 4-MeC6H4 (b), 4-ClC6H4 (e); R3 = H (c, e), 4-Cl (d), R3C6H4 = pyridin-3-yl (a, b). 

uct was identified by comparison with an authentic 
sample (no depression of the meting point was ob-
served on mixing). Compound II is a colorless crystal-
line substance which is readily soluble in DMSO and 
DMF, soluble in ethanol and acetic acid on heating, 
and insoluble in water. Apart from signals typical of 
compounds Ia–Iu, the 1H NMR spectrum of II con-
tained singlets from the 6-H and OH protons at  
δ 3.65 and 7.09 ppm, respectively. In the IR spectrum 
of II, stretching vibrations of the ester and ketone car-
bonyl groups appeared at 1722 and 1629 cm–1, respec-
tively, and vibrations of the N–H and O–H bonds gave 
rise to absorption at 3294 cm–1.  

By fusion of methyl 4-aryl-2,4-dioxobutanoates 
with 1H-tetrazol-5-amine and pyridine-3-carboxalde-
hyde at 110–130°C we obtained 6-aroyl-7-(pyridin-3-
yl)-4,7-dihydrotetrazolo[1,5-a]pyrimidine-5-carboxylic 
acids IIIa and IIIb. Obviously, the reaction is accom-
panied by elimination of methoxy group from the ester 
moiety, and the pyridine nitrogen atom acts as base 
catalyst in the hydrolysis. 6-Aroyl-7-aryl-4,7-dihydro-
tetrazolo[1,5-a]pyrimidine-5-carboxylic acids IIIc–
IIIe were synthesized by fusion at 120–150°C of the 
corresponding 4-aryl-2,4-dioxobutanoic acids with  
1H-tetrazol-5-amine and aromatic aldehydes. Com-
pounds IIIa–IIIe are colorless or colored crystalline 
substances, which are soluble in DMF, DMSO, and 
acetic acid, poorly soluble in alcohol, and insoluble in 
water. They give rise to a dark green color upon treat-
ment with an alcoholic solution of iron(III) chloride.  

In the 1H NMR spectra of IIIa–IIIe, the 7-H signal 
appeared as a singlet at δ 6.72–7.07 ppm, aromatic 
protons resonated at δ 7.46–8.19 ppm, the NH singlet 
was observed at δ 11.13–11.37 ppm, and proton of  
the carboxy group gave a singlet at δ 13.75 (IIIc) or 
14.20 ppm (IIIe). Compound IIIb also displayed in 
the spectrum a three-proton singlet at δ 2.31 ppm from 
the methyl group. The IR spectra of IIIa–IIIe con-
tained absorption bands due to stretching vibrations of 
the ketone carbonyl group (1650–1680 cm–1), carboxy 
group (C=O, 1710–1720 cm–1; O–H, 3290–3320 cm–1), 
and N–H bond (3110–3260 cm–1).  

EXPERIMENTAL 

The IR spectra were recorded in mineral oil on  
a UR-20 instrument. The 1H NMR spectra were 
measured on a Bruker DRX-500 spectrometer at 
500.13 MHz from solutions in DMSO-d6. The mass 
spectra (electron impact, 70 eV) were obtained on  
an MKh-1320 mass spectrometer. 

Methyl 6-benzoyl-7-phenyl-4,7-dihydrotetrazolo-
[1,5-a]pyrimidine-5-carboxylate (Ia). A mixture of 
0.01 mol of methyl 2,4-dioxo-4-phenylbutanoate,  
0.01 mol of 1H-tetrazol-5-amine monohydrate, and 
0.01 mol of benzaldehyde was heated at 110–150°C 
(metal bath) until gaseous products no longer evolved. 
The mixture was cooled and treated with ethanol, and 
the precipitate was filtered off and recrystallized from 
acetic acid. Yield 1.6 g (45%), mp 205–208°C. IR 
spectrum, ν, cm–1: 1644 (C=O, ketone), 1725 (C=O, 
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ester), 3128 (N–H). 1H NMR spectrum, δ, ppm: 3.30 s 
(3H, OCH3), 6.80 s (1H, 7-H), 7.37 m (10H, Harom), 
11.40 s (1H, NH). Found, %: C 63.19; H 4.23; N 19.43. 
C19H15N5O3. Calculated, %: C 63.21; H 4.18; N 19.40. 

Compounds Ib–Iu were synthesized in a similar 
way. 

Methyl 6-benzoyl-7-(4-chlorophenyl)-4,7-dihy-
drotetrazolo[1,5-a]pyrimidine-5-carboxylate (Ib). 
Yield 1.5 g (38%), mp 230–232°C. IR spectrum, ν, 
cm–1: 1647 (C=O, ketone), 1731 (C=O, ester), 3156 
(N–H). 1H NMR spectrum, δ, ppm: 3.30 s (3H, OCH3), 
6.85 s (1H, 7-H), 7.46 m (9H, Harom), 11.45 s (1H, NH). 
Found, %: C 57.76; H 3.53; N 17.71. C19H14ClN5O3. 
Calculated, %: C 57.72; H 3.57; N 17.69. 

Methyl 6-benzoyl-7-(3-fluorophenyl)-4,7-dihy-
drotetrazolo[1,5-a]pyrimidine-5-carboxylate (Ic). 
Yield 2.0 g (53%), mp 230–231°C. IR spectrum, ν, 
cm–1: 1659 (C=O, ketone), 1740 (C=O, ester), 3147 
(N–H). 1H NMR spectrum, δ, ppm: 3.27 s (3H, CH3), 
6.93 s (1H, 7-H), 7.39 m (9H, Harom), 11.61 s (1H, NH). 
Found, %: C 60.15; H 3.71; N 18.46. C19H14FN5O3. 
Calculated, %: C 60.14; H 3.69; N 18.44. 

Methyl 6-(4-fluorobenzoyl)-7-phenyl-4,7-dihy-
drotetrazolo[1,5-a]pyrimidine-5-carboxylate (Id). 
Yield 3.4 g (91%), mp 206–208°C. IR spectrum, ν, 
cm–1: 1640 (C=O, ketone), 1740 (C=O, ester), 3152 
(N–H). 1H NMR spectrum, δ, ppm: 3.30 s (3H, OCH3), 
6.80 s (1H, 7-H), 7.40 m (9H, Harom), 11.40 s (1H, NH). 
Found, %: C 60.14; H 3.72; N 18.47. C19H14FN5O3. 
Calculated, %: C 60.15; H 3.68; N 18.44. 

Methyl 6-(4-fluorobenzoyl)-7-(2-methoxyphen-
yl)-4,7-dihydrotetrazolo[1,5-a]pyrimidine-5-carbox-
ylate (Ie). Yield 3.2 g (78%), mp 227–229°C. IR spec-
trum, ν, cm–1: 1650 (C=O, ketone), 1737 (C=O, ester), 
3143 (N–H). 1H NMR spectrum, δ, ppm: 3.29 s (3H, 
COOCH3), 3.54 s (3H, OCH3), 6.79 s (1H, 7-H),  
7.30 m (8H, Harom), 11.10 s (1H, NH). Found, %:  
C 58.72; H 3.94; N 17.12. C20H16FN5O4. Calculated, 
%: C 58.70; H 3.98; N 17.14. 

Methyl 6-(4-fluorobenzoyl)-7-(3-methoxyphen-
yl)-4,7-dihydrotetrazolo[1,5-a]pyrimidine-5-carbox-
ylate (If). Yield 2.8 g (70%), mp 221–223°C. IR spec-
trum, ν, cm–1: 1647 (C=O, ketone), 1750 (C=O, ester), 
3150 (N–H). 1H NMR spectrum, δ, ppm: 3.29 s (3H, 
COOCH3), 3.58 s (3H, OCH3), 6.70 s (1H, 7-H),  
7.11 m (8H, Harom), 11.34 s (1H, NH). Found, %:  
C 58.71; H 3.93; N 17.13. C20H16FN5O4. Calculated, 
%: C 58.72; H 3.98; N 17.12. 

Methyl 7-(4-tert-butylphenyl)-6-(4-chlorobenzo-
yl)-4,7-dihydrotetrazolo[1,5-a]pyrimidine-5-carbox-

ylate (Ig). Yield 1.9 g (42%), mp 231–232°C. IR spec-
trum, ν, cm–1: 1662 (C=O, ketone), 1737 (C=O, ester), 
3152 (N–H). 1H NMR spectrum, δ, ppm: 1.19 s (9H,  
t-Bu), 3.38 s (3H, OCH3), 6.81 s (1H, 7-H), 7.41 m 
(8H, Harom), 11.53 s (1H, NH). Found, %: C 61.19;  
H 4.85; N 15.43. C23H22ClN5O3. Calculated, %:  
C 61.24; H 4.91; N 15.52. 

Methyl 6-(4-chlorobenzoyl)-7-(4-chlorophenyl)-
4,7-dihydrotetrazolo[1,5-a]pyrimidine-5-carbox-
ylate (Ih). Yield 2.9 g (67%), mp 225–227°C. IR spec-
trum, ν, cm–1: 1655 (C=O, ketone), 1737 (C=O, ester), 
3152 (N–H). 1H NMR spectrum, δ, ppm: 3.40 s (3H, 
OCH3), 6.80 s (1H, 7-H), 7.46 m (8H, Harom), 11.45 s 
(1H, NH). Found, %: C 53.10; H 3.10; N 16.33. 
C19H13Cl2N5O3. Calculated, %: C 53.06; H 3.04;  
N 16.28. 

Methyl 6-(4-chlorobenzoyl)-7-phenyl-4,7-dihy-
drotetrazolo[1,5-a]pyrimidine-5-carboxylate (Ii). 
Yield 2.9 g (73%), mp 242–243°C. IR spectrum, ν, 
cm–1: 1641 (C=O, ketone), 1743 (C=O, ester), 3152 
(N–H). 1H NMR spectrum, δ, ppm: 3.34 s (3H, OCH3), 
6.82 s (1H, 7-H), 7.50 m (9H, Harom), 11.58 s (1H, NH). 
Found, %: C 57.76; H 3.59; N 17.72. C19H14ClN5O3. 
Calculated, %: C 57.72; H 3.57; N 17.69. 

Methyl 6-(4-bromobenzoyl)-7-(4-isopropylphen-
yl)-4,7-dihydrotetrazolo[1,5-a]pyrimidine-5-carbox-
ylate (Ij). Yield 3.3 g (68%), mp 224–225°C. IR spec-
trum, ν, cm–1: 1640 (C=O, ketone), 1737 (C=O, ester), 
3123 (N–H). 1H NMR spectrum, δ, ppm: 1.15 (7H,  
Pr-i), 3.45 s (3H, OCH3), 6.72 s (1H, 7-H), 7.30 m 
(8H, Harom), 11.30 s (1H, NH). Found, %: C 54.75;  
H 4.14; N 14.57. C22H20BrN5O3. Calculated, %:  
C 54.81; H 4.18; N 14.53. 

Methyl 6-(4-bromobenzoyl)-7-(4-fluorophenyl)-
4,7-dihydrotetrazolo[1,5-a]pyrimidine-5-carbox-
ylate (Ik). Yield 2.5 g (58%), mp 234–236°C. IR spec-
trum, ν, cm–1: 1644 (C=O, ketone), 1743 (C=O, ester), 
3177 (N–H). 1H NMR spectrum, δ, ppm: 3.40 s (3H, 
OCH3), 6.80 s (1H, 7-H), 7.30 m (8H, Harom), 11.40 s 
(1H, NH). Found, %: C 53.17; H 3.04; N 9.79. 
C19H13BrFN3O3. Calculated, %: C 53.18; H 3.02;  
N 9.78. 

Methyl 6-(4-bromobenzoyl)-7-(4-methoxyphen-
yl)-4,7-dihydrotetrazolo[1,5-a]pyrimidine-5-carbox-
ylate (Il). Yield 1.9 g (43%), mp 218–220°C. IR spec-
trum, ν, cm–1: 1653 (C=O, ketone), 1740 (C=O, ester), 
3152 (N–H). 1H NMR spectrum, δ, ppm: 3.40 s (3H, 
COOCH3), 3.72 s (3H, OCH3), 6.71 s (1H, 7-H),  
7.47 m (8H, Harom), 11.35 s (1H, NH). Found, %:  
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C 51.62; H 3.64; N 15.84. C19H16BrN5O3. Calculated, 
%: C 51.60; H 3.68; N 15.81. 

Methyl 6-acetyl-7-phenyl-4,7-dihydrotetrazolo-
[1,5-a]pyrimidine-5-carboxylate (Im). Yield 1.7 g 
(57%), mp 212–214°C. IR spectrum, ν, cm–1: 1657 
(C=O, ketone), 1736 (C=O, ester), 3152 (N–H).  
1H NMR spectrum, δ, ppm: 1.98 s (3H, CH3CO),  
3.85 s (3H, OCH3), 7.09 s (1H, 7-H), 7.42 m (5H, 
Harom), 12.13 s (1H, NH). Found, %: C 56.30; H 4.42; 
N 23.38. C14H13N5O3. Calculated, %: C 56.23; H 4.38; 
N 23.42. 

Methyl 6-acetyl-7-(4-chlorophenyl)-4,7-dihydro-
tetrazolo[1,5-a]pyrimidine-5-carboxylate (In). Yield 
0.7 g (22%), mp 224–226°C. IR spectrum, ν, cm–1: 
1709 (C=O, ketone), 1748 (C=O, ester), 3120 (N–H). 
1H NMR spectrum, δ, ppm: 2.00 s (3H, CH3CO),  
3.86 s (3H, OCH3), 7.13 s (1H, 7-H), 7.49 m (4H, 
Harom), 12.18 s (1H, NH). Found, %: C 50.44; H 3.60; 
N 21.09. C14H12ClN5O3. Calculated, %: C 50.49;  
H 3.63; N 21.00. 

Methyl 6-acetyl-7-(4-bromophenyl)-4,7-dihydro-
tetrazolo[1,5-a]pyrimidine-5-carboxylate (Io). Yield 
0.8 g (22%), mp 219–221°C. IR spectrum, ν, cm–1: 
1709 (C=O, ketone), 1743 (C=O, ester), 3162 (N–H). 
1H NMR spectrum, δ, ppm: 2.00 s (3H, CH3CO),  
3.85 s (3H, OCH3), 7.09 s (1H, 7-H), 7.52 m (4H, 
Harom), 12.15 s (1H, NH). Found, %: C 44.53; H 3.27; 
N 18.47. C14H12BrN5O3. Calculated, %: C 44.48;  
H 3.20; N 18.52. 

Methyl 6-acetyl-7-(4-methoxyphenyl)-4,7-dihy-
drotetrazolo[1,5-a]pyrimidine-5-carboxylate (Ip). 
Yield 0.7 g (21%), mp 222–224°C. IR spectrum, ν, 
cm–1: 1700 (C=O, ketone), 1745 (C=O, ester), 3169 
(N–H). 1H NMR spectrum, δ,  ppm: 1.97 s (3H, 
CH3CO), 3.65 s (3H, COOCH3), 3.72 s (3H, OCH3), 
7.03 s (1H, 7-H), 7.35 m (4H, Harom), 12.00 s (1H, NH). 
Found, %: C 54.69; H 4.48; N 21.18. C15H15N5O4. Cal-
culated, %: C 54.75; H 4.59; N 21.28. 

Methyl 6-acetyl-7-(4-methylphenyl)-4,7-dihydro-
tetrazolo[1,5-a]pyrimidine-5-carboxylate (Iq). Yield 
2.8 g (89%), mp 229–231°C. IR spectrum, ν, cm–1: 
1696 (C=O, ketone), 1740 (C=O, ester), 3152 (N–H). 
1H NMR spectrum, δ, ppm: 1.97 s (3H, CH3CO),  
2.28 s (3H, CH3), 3.84 s (3H, OCH3), 7.04 s (1H, 7-H), 
7.27 m (4H, Harom), 12.08 s (1H, NH). Found, %:  
C 54.69; H 4.82; N 22.38. C15H15N5O3. Calculated, %: 
C 57.50; H 4.84; N 22.36. 

Methyl 6-acetyl-7-(2-fluorophenyl)-4,7-dihydro-
tetrazolo[1,5-a]pyrimidine-5-carboxylate (Ir). Yield 

0.7 g (22%), mp 210–212°C. IR spectrum, ν, cm–1: 
1671 (C=O, ketone), 1740 (C=O, ester), 3132 (N–H). 
1H NMR spectrum, δ, ppm: 2.03 s (3H, CH3CO),  
3.86 s (3H, OCH3), 7.26 s (1H, 7-H), 7.40 m (4H, 
Harom), 12.19 s (1H, NH). Found, %: C 53.05; H 3.83; 
N 22.11. C14H12FN5O3. Calculated, %: C 53.04; H 3.81; 
N 22.09. 

Methyl 6-acetyl-7-(3-fluorophenyl)-4,7-dihydro-
tetrazolo[1,5-a]pyrimidine-5-carboxylate (Is). Yield 
0.9 g (30%), mp 221–223°C. IR spectrum, ν, cm–1: 
1685 (C=O, ketone), 1735 (C=O, ester), 3165 (N–H). 
1H NMR spectrum, δ, ppm: 2.01 s (3H, CH3CO),  
3.87 s (3H, OCH3), 7.13 s (1H, 7-H), 7.38 m (4H, 
Harom), 12.19 s (1H, NH). Found, %: C 53.04; H 3.81; 
N 22.10. C14H12FN5O3. Calculated, %: C 53.05; H 3.83; 
N 22.11. 

Methyl 6-acetyl-7-(3-nitrophenyl)-4,7-dihydro-
tetrazolo[1,5-a]pyrimidine-5-carboxylate (It). Yield 
1.0 g (29%), mp 208–210°C. IR spectrum, ν, cm–1: 
1692 (C=O, ketone), 1743 (C=O, ester), 3150 (N–H). 
1H NMR spectrum, δ, ppm: 2.02 s (3H, CH3CO),  
3.90 s (3H, OCH3), 7.28 s (1H, 7-H), 8.02 m (4H, 
Harom), 12.17 s (1H, NH). Found, %: C 48.82; H 3.51; 
N 24.39. C14H12N6O5. Calculated, %: C 48.83; H 3.52; 
N 24.41. 

Methyl 6-acetyl-7-(4-nitrophenyl)-4,7-dihydro-
tetrazolo[1,5-a]pyrimidine-5-carboxylate (Iu). Yield 
1.0 g (31%), mp 221–223°C. IR spectrum, ν, cm–1: 
1685 (C=O, ketone), 1743 (C=O, ester), 3103 (N–H). 
1H NMR spectrum, δ, ppm: 2.02 s (3H, CH3CO),  
3.89 s (3H, OCH3), 7.07 s (1H, OH), 7.21 s (1H, 7-H), 
8.00 m (4H, Harom), 12.15 s (1H, NH). Found, %:  
C 48.84; H 3.51; N 24.38. C14H12N6O5. Calculated, %: 
C 48.83; H 3.51; N 24.42. 

Methyl 6-acetyl-7-(2-fluorophenyl)-5-hydroxy-
4,5,6,7-tetrahydrotetrazolo[1,5-a]pyrimidine-5-car-
boxylate (II). A mixture of 0.01 mol of methyl 2,4-di-
oxopentanoate, 0.01 mol of 2-fluorobenzaldehyde, and 
0.01 mol of 1H-tetrazol-5-amine in 10 ml of acetic 
acid was heated for 30 min on a boiling water bath. 
The mixture was kept for 24 h at room temperature, 
and the precipitate was filtered off and recrystallized 
from ethanol. Yield 0.5 g (16%), mp 163–165°C. IR 
spectrum, ν, cm–1: 1629 (C=O, ketone), 1722 (C=O, 
ester), 3294 (N–H, O–H). 1H NMR spectrum, δ, ppm: 
2.00 s (3H, CH3CO), 3.65 s (1H, 6-H), 3.75 s (3H, 
OCH3), 7.09 s (1H, OH), 5.80 s (1H, 7-H), 7.35 m (4H, 
Harom), 9.07 s (1H, NH). Found, %: C 50.30; H 3.32;  
N 20.92. C14H14FN5O4. Calculated, %: C 50.34; H 3.92; 
N 20.97. 
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6-Benzoyl-7-(pyridin-3-yl)-4,7-dihydrotetrazolo-
[1,5-a]pyrimidine-5-carboxylic acid (IIIa). A mix-
ture of 0.01 mol of 2,4-dioxo-4-phenylbutanoate,  
0.01 mol of 1H-tetrazol-5-amine monohydrate, and 
0.01 mol of pyridine-3-carbaldehyde was fused at 110–
150°C on a metal bath until gaseous products no 
longer evolved. The melt was cooled and treated with 
ethanol, and the precipitate was filtered off and recrys-
tallized from acetic acid. Yield 0.8 g (22%), mp 224–
226°C. IR spectrum, ν, cm–1: 1720, 3320 (COOH); 
1650 (C=O, ketone); 3105 (N–H). 1H NMR spectrum, 
δ, ppm: 6.90 s (1H, 7-H), 8.19 m (9H, Harom), 11.33 s 
(1H, NH). Found, %: C 58.57; H 3.45; N 24.10. 
C17H12N6O3. Calculated, %: C 58.60; H 3.48; N 24.12. 

Compounds IIIb–IIIe were synthesized in a similar 
way. 

6-(4-Methylbenzoyl)-7-(pyridin-3-yl)-4,7-dihydro-
tetrazolo[1,5-a]pyrimidine-5-carboxylic acid (IIIb). 
Yield 1.9 g (47%), mp 198–200°C. IR spectrum, ν, 
cm–1: 1710, 3390 (COOH); 1660 (C=O, ketone), 3100 
(N–H). 1H NMR spectrum, δ, ppm: 2.31 s (3H, CH3), 
6.88 s (1H, 7-H), 7.79 m (8H, Harom), 11.24 s (1H, NH). 
Found, %: C 62.95; H 4.01; N 20.97. C21H14N6O3. Cal-
culated, %: C 62.97; H 4.03; N 20.99. 

6-Benzoyl-7-phenyl-4,7-dihydrotetrazolo[1,5-a]-
pyrimidine-5-carboxylic acid (IIIc). Yield 1.2 g 
(43%), mp 206–208°C. IR spectrum, ν, cm–1: 1770, 
3290 (COOH); 1660 (C=O, ketone); 3260 (N–H).  
1H NMR spectrum, δ, ppm: 6.72 s (1H, 7-H), 7.48 m 
(10H, Harom), 11.13 s (1H, NH), 13.75 s (1H, OH). 
Found, %: C 62.26; H 3.74; N 20.90. C18H13N5O3. Cal-
culated, %: C 62.20; H 3.77; N 18.38. 

6-Benzoyl-7-(4-chlorophenyl)-4,7-dihydrotetra-
zolo[1,5-a]pyrimidine-5-carboxylic acid (IIId). Yield 

1.3 g (33%), mp 213–214°C. IR spectrum, ν, cm–1: 
1710, 3290 (COOH); 1680 (C=O); 3210 (N–H).  
1H NMR spectrum, δ, ppm: 6.84 s (1H, 7-H), 7.46 m 
(9H, Harom), 11.26 s (1H, NH), 14.20 (1H, OH). Found, 
%: C 57.17; H 3.23; N 18.35. C18H12ClN5O3. Calculat-
ed, %: C 57.20; H 3.17; N 18.38. 

6-(4-Chlorobenzoyl)-7-phenyl-4,7-dihydrotetra-
zolo[1,5-a]pyrimidine-5-carboxylic acid (IIIe). Yield 
1.3 g (35%), mp 204–206°C. IR spectrum, ν, cm–1: 
1710, 3290 (COOH); 1660 (C=O); 3180 (N–H).  
1H NMR spectrum, δ, ppm: 7.07 s (1H, 7-H), 7.75 m 
(9H, Harom), 11.37 s (1H, NH). Found, %: C 57.18;  
H 3.22; N 18.34. C18H12ClN5O3. Calculated, %:  
C 57.19; H 3.19; N 18.37. 

This study was performed under financial support 
by the Russian Foundation for Basic Research (project 
no. 04-03-96 042). 

REFERENCES 

1. Gein, V.L., Gein, L.F., Tsyplyakova, E.P., and Rozo- 
 va, E.A., Russ. J. Org. Chem., 2003, vol. 39. p. 753. 
2. Gein, V.L., Gein, L.F., and Tsyplyakova, E.P., Khim. 
 Geterotsikl. Soedin., 2003, p. 949. 
3. Sirikova, K., Nippon Kagaku Zasshi, 1959, vol. 79,  
 p. 1482. 
4. Ried, W. and Peuchert, R., Justus Liebigs Ann. Chem., 
 1912, vol. 600, p. 104. 
5. Auzzi, G., Cecchi, L., and Costanzo, A., Farmaco, Ed. 
 Sci., 1979, vol. 34, p. 898. 
6. Fatutta, S., Gazz. Chim. Ital., 1963, vol. 93, p. 576. 
7. Silina, T.A. and Pulina, N.A., Khim. Geterotsikl. Soedin., 
 1998, p. 844.  
8. Gein, V.L., Pitirimova, S.G., and Voronina, E.V., Khim.-
 Farm. Zh., 1997, vol. 31, p. 35. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


