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Tetrazolyl-substituted enamino ketones 1 react with various amidines 2 to give 5{(1-phenyl-1H-tetrazol-5-
yDpyrimidines 3. In the case of the chloroacetyl enamine 4 44N, N-dimethylaminomethyl}substituted tetra-
zolylpyrimidines 5 were obtained. Subsequent hydrolysis of the 4-trifluoromethyl derivatives 3b, 3d and 3g
afforded the corresponding 5{1-phenyl-1H-tetrazol-5-yl)pyrimidine-4-carboxylic acids 6.
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A series of tetrazolyl-substituted pyrimidines are of
pharmacological interest because of their antiallergic
[2-6], antiulcer [7], antiinflammatory and CNS depressant
activity [8]. As a rule, these and other tetrazolylpyrimi-
dines described in the literature [9-15] were synthesized
starting from suitable pyrimidine derivatives, either
through a tetrazole ring-closure reaction or by introducing
a tetrazole moiety via displacement reactions [10,11].

In continuation of studies on tetrazole compounds bear-
ing novel functionalities, this communication describes an
alternative approach to tetrazolylpyrimidines using tetra-
zolyl-substituted enamino ketones of type 1 as precursors.
The latter are accessible by acylation of 1-aryl-5{(2-dimeth-
ylaminovinyl)-1 H-tetrazoles [16,17], the preparation of
which is likewise very simple [18]. As reported in the
previous paper [1], enaminones of type 1 proved to be
useful building blocks for novel pyrazolyl- and isoxazolyl-
tetrazoles and should function therefore also as promising
starting compounds for tetrazolylpyrimidines [19].

Indeed, on reacting 1 in ethanolic solution with car-
boxylic acid amidines 2 (R = H, Me, Ph) in the presence
of sodium ethoxide the 4- and 2,4-substituted 5-(1-phenyl-
1 H-tetrazol-5-yl)pyrimidines 3a-h were obtained in good
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yields [20]. Under the same conditions, reaction of 1 with
guanidine (2, R = NH,) and NV-methylguanidine (2, R =
NHMe) gave the 2-amino derivatives 3i-p. Analogously, O-
methylisourea (2, R = OMe) and S-alkylisothioureas (2, R
= SMe, SEt, SCH,Ph) afforded the 2-methoxy and 2-alkyl-
mercapto derivatives 3q-v. In the case of 3q-s, however,
methanol/sodium methoxide should be used as the reac-
tion medium, otherwise a partial transalkylation (forma-
tion of O- and S-ethyl products) takes place.

While a trifluoromethyl group in 1 under the conditions
of the ring-closure reaction remains unaffected, the chlo-
romethyl group of the enamino ketone 4 is transformed by
released dimethylamine into a dimethylaminomethyl
group, yielding tetrazolylpyrimidines of type 3.

On subsequent treating with aqueous sodium hydroxide
in ethanolic solution, however, the trifluoromethyl deriva-
tives 3b, 3d and 3g undergo hydrolysis to give the corre-
sponding carboxylic acids 6a-c. This fact is remarkable in-
asmuch as the alkaline hydrolysis of trifluoromethyl
groups in aromatic systems requires certain structural sup-
positions [21). In case of 3b, 3d and 3g obviously the 1-
aryl-1 H-tetrazol-5-yl system supports the hydrolyzability of
the trifluoromethyl group.
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The structure of the new compounds 3, 5 and 6 is con-
firmed by spectroscopic and analytical data. In the 'H nmr
spectra of some 2-amino derivatives, 3j, 3n-p and 5d,
signal splitting is observed due to hindered rotation of the
amino group [22].
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2.36 (s, 311, Cll3), 7.57 (s, SH, Cglls), 8.73 (s, 111, H-G),
9.19 (s, 11, 11-2)

7.50-7.60 (m, SH, CgHs), 9.46 (s, 11, H-6), 9.70

(s, 1H, H-2)

6.85-7.44 (m, 10H, 2 x CHs), 9.29 (s, 11, H-6), 9.47
(s, 111, H-2)

2.83 (s, 311, Cil3), 7.50-7.60 (m, SH, CgHs), 9.32

(s, 111, 11-6)

2.77 (s, 3H, ClI3), 6.85-7.43 (m, 1011, 2 x Cgll5), 9.15
(s, 11, T1-6)

2.49 (s, 311, Cll3), 7.53-8.47 (m, 1011, 2 x CgHs), 8.83
(s, 111, 11-6)

7.60-8.47 (m, 10H, 2 x Cglls), 9.46 (s, HI, 11-6),

6.91-8.57 (m, 1511, 3 x Cglls), 9.37 (s, 1H, H-6)

2.14 (s, 311, Cli3), 7.21 (s, 211, NH ), 7.55-7.62 (m, 51,
Cglls), 8.08 (s, 1H, H-6)

7.49-7.61 (m, SH, Cgllg), 8.01 (s, TH, NII), 8.09 (s, 11, NII),
8.69 (s, 111, H-6)

1.00 @, 311, Cl13), 2.42 (q, 211, ClIp), 7.24 (s, 2H, NI 5),
7.54-7.65 (m, SII, Cglls), 8.12 (s, 1H, 1-6)

0.78 1, 311, CII3), 1.47 (, 211, CHa), 2.36 @, 211, Cllp), 7.23
(s, 211, N11y), 7.53-7.63 (in, 511, C¢Hs), 8.14 (s, 111, 11-6)
6.78-7.40 (m, 1011, 2 x C¢Hs), 7.43 (s, 211, NI, ), 8.63

(s, 1H, 1-6)

2.15/2.18 (25, 3H, Cl3), 2.80/2.82 (2d, J = 4.0 Hz, 311, NCII3)
7.59 (s, SI, Clls), 7.65/7.71 (2br, 111, NII), 8.07/8.15

(@2s, 1H, H-6)

2.87/2.89 (2d, J = 4.8 11z, 3H, NCII 3), 7.51-7.65 (m, 511, Cg 1),
8.47/8.52 (2q, 1 = 4.8 Hz, 1H, NH), 8.70/8.79 (2, 111, 1I-6)
2.86/2.91 (2d, ] = 4.5 Hz, 31, NCH 3), 6.76-7.42 (m, 10H, 2 x
Cells). 7.91 (q. ) = 4.5 1z, 111, NII), 8.61/8.71 (2s, 111, H-6)
4.07 (s, 31 CII3), 7.51-7.65 (m, 5H, Cglls), 9.20 (s, 1H, 11-6)

4.03 (s, 311, NCli3), 6.82-7.43 (m, 101, 2 x Cg Hs), 9.04

(s, HI, 11-6)

2.60 (s, 111, Cl3), 6.86-7.43 (m, 10, 2 x CgHs), 9.04

(s, 111, 11-6)

1.35 (1, 311, Cl13). 3.29 (4. 211, CH>), 7.57-7.63 (m, 511, C¢Hs),
9.17 (s, 111, H-6)

1.34 (1, 311, CH 1), 3.19 (q. 211, CH>), 6.83-7.40 (m, 10H,

2x Cglls), 9.01 (s, 111, H-6)

4.50 (s, 211, Cll,), 6.83-7.45 (m, 1511, 3 x Cgll5), 9.05

(s, 111, H-6)

1.85 (s, GI1, Cl13NClH 3), 2.68 (s, 311, Cll3), 3.35 (s, 211, Clly),
7.49-7.60 (m, 5H, C¢lis), 8.83 (s, 111, H-6)

1.94 (s, 611, CI13NCH 3 ), 3.51 (s, 2H, NH3), 7.54-8.50

(m, 1011, 2 x C4Hs), 9.06 (s, 111, H-6)

1.86 (s, 6H, CH3NCIH 3 ), 3.15 (s, 211, Cll,), 7.29 (s, 211, NI15),
7.48-7.62 (m, 511, C4lls), 8.53 (s, 1H, 11-6)

1.86 (s, 611, CIH13NCI13), 2.81/2.83 (2s, 31, NCH3), 3.16/3.17
2s, 211, CH,), 7.48-7.62 (m, 511, C4lls), 7.80/7.82 (25, 1H,
NII), 8.23/8.31 (2s, 111, 1-6)

{a] Cyclohexane. [b] Methanol. [¢] Acetonitrile. [d] Ethanol.

Molecular
Formula
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Table 1
4- and 2,4-Substituted 5-(1-Phenyl-17i-tetrazol-5-yl)pyrimidines 3a-v and Sa-d
VH noor
S, ppmi

Ciall10Ng
Ci2H7F3Ng
Cy71112Ng
C3Hg3Ng
Cigl14Ng
Cigl14Ng
Cistiy1F3Ng
CastlieNg
CiallNy
CpallgF3Ny
Ci3Hi3Ng
CiallsNg
Cygll1aNy

Cy3H 13Ny

Cisllyol3Ng
CygllysNy
Cy3llgF3NgO
C5111aN6O
Cisll1aNgS
Ciall F3NgS
Crgll NS
Coglli3NgS
Cysll7Ny
Cooll19N7
CrallieNg

Cist Ny

C

60.50
60.37
49.32
49.53
67.99
68.21
50.99
51.08
68.78
68.59
68.78
6%.85
58.70
58.87
73.39
73.21
56.91
57.10
46.91
50.08
58.42
58.60
59.77
59.56
64.75
64.82
58.42
58.29

48.60
48.76
65.64
65.47
48.45
48.61
65.45
65.29
62.41
62.57
47.73
47.50
63.3]
63.45
6R.23
68.37
61.00
59.84
67.21
67.33
56.74
56.85
58.05
57.92
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Aunalyses %

Calcd./Found
N
423 3527
4.11 3495
241 2876
222 2851
4.03 2798
395 28.10
296 27.44
305 27.32
4.49 2673
435  26.60
4.49 2673
4.55 26.68
3001 2282
293 2268
428 22.32
4.19 2215
438 3872
4.45 3851
2.62 3191
2.47 3179
490 36.68
495 3647
537 3485
531 3503
4.16  31.09
4.09 3095
4.90  36.68
475  36.80
3.14  30.52
320 30.38
4.59 2977
4.45 30.02
282 26.08
277 25958
427 2544
434 2538
4.07 2426
3.94 2445
3.15 23.85
3.08  24.02
447 2332
4.51 2318
429  19.89
4.15 2005
580 33.20
567 3311
536 2743
545 27.27
544 3781
533 37.60
5.85  36.10
5.09 3625
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EXPERIMENTAL

Melting points were determined on a “‘Boetius’” hot-stage ap-
paratus and are uncorrected. The 'H nmr spectra were recorded
with a Bruker AM 250 instrument (250 MHz) at ambient tempera-
ture using DMSO-d; as the deuterated solvent and TMS as the in-
ternal reference. The preparation of the enamino ketones 1 and 4
is described [17,18]. The amidines 2 were used in the form of the
following salts: Formamidine as the acetate, acetamidine, benza-
midine, N-methylguanidine and Sbenzylthiopseudourea as the
hydrochlorides, Sethylthiopseudourea as the hydrobromide,
guanidine and Smethylthiopseudourea as the sulfates, and O-
methylisourea as the hydrogen sulfate.

General Procedure for the Preparation of Tetrazolylpyrimidines

3a-v and 5a-d.

To a hot solution of 5 mmoles of enamino ketones 1 or 4, re-
spectively, and 10 mmoles of amidines 2 (used in form of the salts
mentioned above) in ethanol (30 ml) a 1M ethanolic solution of
sodium ethoxide (10 ml, 10 mmoles) was added; in the case of 2,
R = OMe and SMe methanol/sodium methoxide was used as
reaction medium. After refluxing for 2 hours with magnetic stir-
ring, the solvent was partially distilled off (ca. 30 ml). On cooling
or if necessary by dropwise addition of water the products 3 and
5 precipitated as colorless crystals. Yields and physical proper-
ties as well as the solvents used for recrystallization are reported

in Table 1.

General Procedure for the Preparation of Tetrazolylpyrimidine-
4-carboxylic Acids 6a-c.

Under refluxing and magnetic stirring 5N aqueous sodium
hydroxide (20 ml) was added dropwise to a solution of 5 mmoles
of 3b, 3d and 3g, respectively, in ethanol (20 ml). After refluxing
for 4 hours, part of ethanol (ca. 15 ml) was removed by distillation
an the cold concentrate neutralized with concentrated hydrochlo-
ric acid to give acids 6a-c.

5{1-Phenyl-1 H-tetrazol-5-yl)pyrimidine-4-carboxylic Acid (6a).

This compound was obtained in 55% yield as colorless needles
(ethanol/water), mp 160-161°; 'H nmr: 8 7.56 (s, SH, C;Hy), 8.43 (s,
1H, H-6), 8.46 (s, 1H, H-2), 13.16 (br, 1H, COOH).

Anal. Caled. for C,,H,N,O, C, 53.73; H, 3.01; N, 31.33. Found:
C, 54.02; H, 2.83; N, 31.18.

2-Methyl-5(1-phenyl-1 H-tetrazol-5-yl)pyrimidine-4-carboxylic
Acid (6b).

This compound was obtained in 76% yield as colorless crystals
(ethanol), mp 237-238°; 'H nmr: § 2.36 (s, 3H, CH,), 7.77 (s, 5H,
C.Hy), 8.35 (s, 1H, H-6), 13.01 (br, 1H, COOH).

Anal. Caled. for C,,H,,NO, C, 55.32; H, 3.57; N, 29.78.
Found: C, 55.44; H, 3.49; N, 29.52.

2-Phenyl-5-(1-phenyl-1 H-tetrazol-5-yl)pyrimidine-4-carboxylic
Acid (6c).

Tetrazole Compounds. 8 1519

This compound was obtained in 84% yield as colorless needles
(acetic acid), mp 284-285° dec; 'H nmr: 8 7.54-8.18 (m, 10H, 2 x
CH), 8.61 (s, 1H, H-6), 13.35 (br, 1H, COOH).

Anal. Caled. for C,H,,NO; C, 62.79; H, 3.51; N, 24.41.
Found: C, 62.59; H, 3.38; N, 24.64.
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