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New starting material for 
triazolopyrimidine synthesis

High yielding and easy 
purification products

Access to a new pattern of 
substituition on the pyrimidine ring
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Abstract The use of -enamino diketones as an easy entry to the regi-
oselective synthesis of [1,2,4]triazolo[1,5-a]pyrimidines is reported.
These ketones reacted with 3-amino-1H-1,2,4-triazoles to furnish exclu-
sively 6-substituted 5-(trifluoromethyl)[1,2,4]triazolo[1,5-a]pyrimidines
in yields of up to 95%. The regioselectivity of the reactions performed
was maintained regardless of the substituent in the starting ketone or
aminoazole.

Key words -enamino diketones, 1,3-diones, triazolopyrimidines,
aminotriazoles, fluorinated heterocycles

Due to their extensive biological, pharmacological, and
agricultural applications, the triazolopyrimidine scaffold
and its derivatives are an important class of compounds.1–4

Despite the extensive results that have been reported re-
garding the synthesis of compounds containing these py-
rimidine–azole-fused heterocycles, there are few reports
regarding those bearing a trifluoromethyl group. Since it is
widely known that the insertion of fluorinated groups (e.g.,
CF3) can affect the chemical, physical, and biochemical
properties of a targeted molecule, the development of new
and efficient synthetic routes for these compounds is still a
challenge to be explored.5–9

A common strategy for the synthesis of the triazolopy-
rimidine scaffold involves the cyclocondensation reaction
of 1,3-dielectrophilic compounds, such as ,-unsaturated
ketones10–13 and 1,3-dicarbonyl compounds,14,15 with 3-
amino-1H-1,2,4-triazoles. Although these starting materi-
als are suitable for the synthesis of the targeted products,
they usually furnish regioisomeric mixtures, with lengthy
purification steps and low-yielding products.16–18 In our
search for ways to overcome these drawbacks, our research

group recently reported the preparation of 7-(trifluoro-
methyl)[1,2,4]triazolo[1,5-a]pyrimidines, from -alkoxyvi-
nyl trifluoromethyl ketones (enones) and the aforemen-
tioned aminoazoles, in very good yields (see Scheme 1).19 In
this previous study, it was shown that the reaction of 4-
substituted enones and 3-aminotriazoles furnished exclu-
sively 5-substituted 7-(trifluoromethyl)triazolopyrimi-
dines. In this present study, the same reaction using -
enamino diketones furnished only 6-substituted 5-(trifluo-
romethyl)triazolopyrimidines (Scheme 1).

Scheme 1  Comparison of the previously reported and present studies

In turn, -enamino diketones (in which R1 = CO2Et, see
Scheme 2) have proven to be suitable starting materials to
prepare pyrazoles,20 isoxazoles,21 pyrimidines,22 and other
aza-heterocycles.23 The synthetic versatility of these specif-
ic ketones can be attributed to their three electrophilic re-
active sites, which have very different reactivity in cyclo-
condensation reactions, which leads to highly regiocon-
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trolled products. In the case of reactions with
dinucleophiles, electrophilic centers 2 and 3 undergo the
cyclocondensation preferably over 1 (Scheme 2).

Scheme 2  Uses of -enamino diketones20–23

Most of these heterocycles are prepared using -enami-
no diketones (in which R1 = CO2Et), and the use of deriva-
tives containing the R1 = CF3 moiety has been little ex-
plored. In previous studies with such substrates, a mixture
of regioisomers and low-yielding products were usually ob-
tained.24–26 However, in this present study, we explored the
synthetic versatility of trifluoromethyl -enamino dike-
tones in the cyclocondensation reaction with 3-amino-1H-
1,2,4-triazoles, in order to prepare a series of new 6-substi-
tuted 5-(trifluoromethyl)[1,2,4]triazolo[1,5-a]pyrimidines,
which furnished both high yields and excellent regioselec-
tivity.

Initially, a series of -enamino diketones was synthe-
sized by the C-acylation reaction of -enaminones with tri-
fluoroacetic anhydride in the presence of pyridine, in accor-
dance with the method developed previously.27 The reac-
tion conditions first employed were in accordance with
those of Chernyshev and co-workers28 who prepared triflu-
oromethyl derivatives containing the triazolopyrimidine
scaffold from the reaction of -keto esters with 1-substitut-

ed 3,5-diamino[1,2,4]triazoles, using acetic acid and reflux
for 24 hours. However, using these conditions for our model
reaction, we observed the elimination of COCF3 from 1a, be-
fore attack of the aminoazole 2a (Scheme 3). Thus, the -
enamino diketones underwent the reaction with 2a to fur-
nish 4, a compound that has already been reported.19 To ob-
tain the desired products and to maintain the CF3 group in
the molecule (e.g., to provide either the 1,5-regioisomer
and/or the 1,7-regioisomer; see Scheme 3), other reaction
conditions (see Table 1) had to be developed.

Table 1  Optimization of the Reaction Conditions for the Synthesis of 3aa

Due to compound 1a suffering elimination of COCF3 (in
the form of trifluoroacetic acid)29 when the literature con-
ditions were employed,28 we used solvents other than ace-
tic acid to optimize the reactions conditions. The choice of
solvents shown in Table 1 was based on the ability to solu-
bilize 2a. The reactions were followed by TLC analyses, in
which the disappearance of 1a was examined. The best re-
action conditions found were when MeCN was used as the
solvent under reflux conditions, since it is already known
that heat favors cyclocondensation reactions (Table 1). The
optimized time was 24 hours, which is in agreement with
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Entry Solvent Temp (°C) Time (h) Yield (%)b

1 AcOH 118 24 –c

2 MeCN  25 24 32

3 MeCN  82  8 35

4 MeCN  82 16 70

5 MeCN  82 24 88

6 acetone  56 24 –d

7 EtOH  79 24 –d

a Reaction conditions: 1a (1 mmol), 2a (1.5 mmol), solvent (5 mL).
b Isolated yield after recrystallization.
c Compound 4 was obtained in 65% yield.
d Starting material was recovered.

Scheme 3  Possible regioisomers formed from the cyclocondensation reaction of 1a with 2a, and product from elimination of the COCF3 group

Ph CF3

OO
N

N
H

N

H2N
+

Ph

O

N

N

N
N

CF3

1a 2a

N

N

N

N

CF3O

Ph
6

1

1

6
5

(not observed)

AcOH,
118 °C

N

N

N

N

Ph

–COCF3

3a

4

1,5-regioisomer
      (obtained)

1,7-regioisomer

Me2N

2

34

5

2

3

4
7

7

© Georg Thieme Verlag  Stuttgart · New York — Synthesis 2019, 51, A–G



C

V. P. Andrade et al. PaperSyn  thesis

D
ow

nl
oa

de
d 

by
: U

ni
ve

rs
ity

 o
f F

lo
rid

a.
 C

op
yr

ig
ht

ed
 m

at
er

ia
l.
the literature for similar reactions.28,30 The product was pu-
rified by recrystallization from hexane/chloroform (1:1).

Having established the best conditions for the synthesis
of 3a, we prepared a series of [1,2,4]triazolo[1,5-a]pyrimi-
dines by reacting different -enamino diketones 1a–g with
aminoazole 2a. The products were obtained in moderate
(68%) to high (95%) yields; the isolated yields and structures
are shown in Scheme 4.

The regiochemistry of the products in Scheme 4 was
confirmed by single crystal X-ray analysis of compound 3e
(Figure 1),31 where the trifluoromethyl group is observed at
the 5-position of the pyrimidine ring.

Figure 1  ORTEP diagram of compound 3e.31 Ellipsoids are drawn at the 
50% probability level.

With the optimized conditions for obtaining compound
3a in hand (Table 1, entry 5), different aminotriazoles were
used to enhance the reaction scope (Scheme 5). When ami-
notriazole 2b was used, the corresponding triazolopyrimi-
dine 5a was furnished in 80% yield. However, when the
aminotriazolecarboxylic acid 2c was used, we observed
elimination of the carboxyl group, which may have oc-
curred due to the high temperature used in the reaction.
The corresponding product 3a was obtained in 77% yield.
The decarboxylation reaction of aminotriazoles under heat-
ing has already been reported.30

Scheme 5  Reaction of 1a with different starting aminotriazoles 2b,c

Scheme 4  Scope of [1,2,4]triazolo[1,5-a]pyrimidines when varying the starting -enamino diketone
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Despite the low yield when the reaction of 1a with 2a
was carried out at room temperature (Table 1, entry 2), we
subsequently attempted to perform the reaction with 2c at
room temperature to avoid the decarboxylation process.
Consequently, without the heating, the solubility of this
specific aminotriazole was too low in all of the tested sol-
vents, and only the starting materials were recovered. Giv-
en this result, we enhanced the reaction scope of the
[1,2,4]triazolo[1,5-a]pyrimidines by reacting different -
enamino diketones 1a–d with aminotriazole 2b. The choice
of the -enamino diketones used in this part of the study
was based on the best isolated yields obtained for the com-
pounds in Scheme 4. The isolated yields for compounds 5a–d
(Table 2) obtained when using 2b were very similar to
when 2a was used, which indicates good tolerance regard-
ing structural aspects of the starting materials.

Products 3a–g and 5a–d were unambiguously charac-
terized by GC-MS and 1H, 13C, and 19F NMR spectroscopy.
Figure 2 shows the 1H, 13C, and 19F NMR chemical shifts ob-

tained for compound 3a, for which the NMR data can be
used to characterize all compounds from series 3 and 5.

Figure 2  1H (in blue), 13C (in red), and 19F (in green) NMR chemical 
shifts obtained for compound 3a

In agreement with the crystalline structure of the start-
ing -enamino diketones,27 a plausible mechanism for the
reaction is presented. Single crystals of -enamino diketone
1b were obtained by slow evaporation of a chloroform solu-
tion. Its ORTEP diagram (Scheme 6)31 shows that the car-
bonyl attached to the CF3 group is in the plane of the car-
bon–carbon double bond and the dimethylamino group is
in an E-configuration to this group, making possible the
conjugation of these two groups. On the other hand, the
carbonyl group attached to the aryl group is outside the
molecular plane, not allowing the conjugation of that car-
bonyl with the rest of the molecule. Thus, the nitrogen of
the triazole ring attacks the -position of the diketone
(Scheme 6), followed by the delocalization of charge and
elimination of a dimethylamine molecule (intermediate I).
In the next step, the amino group attacks the carbonyl car-
bon next to the CF3 (intermediate II), resulting in the clo-
sure of the pyrimidine ring (intermediate III), which, by de-
localization of charges, eliminates a water molecule, there-
by providing products 3a–g and 5a–d.

In summary, we have presented a successful application
of trifluoromethyl -enamino diketones for the regioselec-
tive synthesis of a series of new 6-substituted 5-(trifluoro-

Table 2  Reaction Scope of [1,2,4]Triazolo[1,5-a]pyrimidines 5a–da

Entry R -Enamino diketone Product Yield (%)b

1 C6H5 1a 5a 80

2 4-MeC6H4 1b 5b 88

3 4-MeOC6H4 1c 5c 84

4 2-thienyl 1d 5d 75
a Reaction conditions: 1a–d (1 mmol), 2b (1.5 mmol), MeCN (5 mL).
b Isolated yield after recrystallization.
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methyl)[1,2,4]triazolo[1,5-a]pyrimidines. Compounds 3a–g
and 5a–d were obtained in moderate to high yields,
through the cyclocondensation reaction of -enamino dike-
tones with 3-amino-1H-1,2,4-triazoles. These new synthe-
sized compounds are excellent models for studies on bio-
logical and pharmacological activity.

All reagents were acquired from commercial suppliers and used with-
out further purification. 1H and 13C NMR spectra were recorded on a
Bruker Avance III spectrometer operating at 400 MHz and at 100
MHz, respectively, on solutions in DMSO-d6 or CDCl3. Chemical shifts
are reported in parts per million (ppm) relative to the internal stan-
dard TMS (0 ppm). Peak patterns are indicated using standard abbre-
viations and coupling constants, J, are reported in hertz (Hz). 13C NMR
spectra were referenced to the internal solvent signals (central peak
39.5 ppm in DMSO-d6 or 77.0 ppm in CDCl3). 19F NMR spectra were
recorded on a Bruker Avance III 600 spectrometer (operating at 565
MHz), on solutions in DMSO-d6 and using fluorobenzene as external
reference with chemical shifts reported relative to the CFCl3 standard.
Mass spectra (GC-MS) were recorded on an Agilent 5975B GC-MSD
spectrometer in EI mode. The GC was equipped with a split–splitless
injector, autosampler, and crosslinked HP-5 capillary column (30 m,
0.32 mm internal diameter), and helium was used as the carrier gas.
CHN microanalyses were performed on an elemental analyzer at the
Chemistry Institute of São Paulo University, Brazil.

5-(Trifluoromethyl)[1,2,4]triazolo[1,5-a]pyrimidines 3 and 5; 
General Procedure
Into a flask were added the -enamino diketone 1 (1 mmol) along
with triazole 2a (0.126 g, 1.5 mmol) or 2b (0.196 g, 1.5 mmol) and
MeCN (5 mL). The mixture was refluxed for 24 h. After the reaction
time was complete, the mixture was allowed to cool to room tem-
perature and the solvent was evaporated under reduced pressure. The
residue was washed with water (20 mL), extracted with CHCl3 (3 × 20
mL), and the organic phase separated and dried with anhydrous sodi-
um sulfate. Then, the solvent was evaporated under reduced pressure.
The resulting solid was recrystallized from hexane/CHCl3 (1:1, 20
mL). Single crystals of compound 3e were obtained by slow evapora-
tion of the aforementioned mixture of solvents.

Phenyl(5-(trifluoyromethyl)[1,2,4]triazolo[1,5-a]pyrimidin-6-
yl)methanone (3a)
White solid; yield: 257 mg (88%); mp 171–173 °C.
1H NMR (400 MHz, DMSO-d6):  = 10.00 (s, 1 H, H-7), 9.00 (s, 1 H, H-
2), 8.04 (d, J = 7.9 Hz, 2 H, Ar), 7.78 (t, J = 7.6 Hz, 1 H, Ar), 7.61 (t, J = 7.7
Hz, 2 H, Ar).
13C NMR (100 MHz, DMSO-d6):  = 189.9 (C=O), 159.3 (C-2), 153.9 (C-
3a), 148.4 (q, 2JC–F = 36.1 Hz, C-5), 140.3 (C-7), 136.5 (Ar), 135.2 (Ar),
131.0 (Ar), 129.4 (Ar), 121.1 (C-6), 120.6 (q, 1JC–F = 271.8 Hz, CF3).
19F NMR (565 MHz, DMSO-d6):  = –66.04 (CF3).
GC-MS (EI, 70 eV): m/z (%) = 292 (47, M+), 215 (15), 105 (100), 77 (40).
Anal. Calcd for C13H7F3N4O: C, 53.43; H, 2.82; N, 19.17. Found: C,
53.19; H, 2.41; N, 19.13.

(4-Methylphenyl)(5-(trifluoromethyl)[1,2,4]triazolo[1,5-a]pyrim-
idin-6-yl)methanone (3b)
Yellow solid; yield: 279 mg (91%); mp 188–190 °C.

1H NMR (400 MHz, CDCl3):  = 9.05 (s, 1 H, H-7), 8.76 (s, 1 H, H-2),
7.75 (d, J = 7.5 Hz, 2 H, Ar), 7.36 (d, J = 7.5 Hz, 2 H, Ar), 2.49 (s, 3 H,
Me).
13C NMR (100 MHz, DMSO-d6):  = 189.4 (C=O), 159.2 (C-2), 153.7 (C-
3a), 148.4 (q, 2JC–F = 36.4 Hz, C-5), 146.2 (C-7), 140.0 (Ar), 134.1 (Ar),
131.0 (Ar), 129.9 (Ar), 121.2 (C-6), 120.6 (q, 1JC–F = 276.5 Hz, CF3), 21.7
(Me).
19F NMR (565 MHz, DMSO-d6):  = –63.90 (CF3).
GC-MS (EI, 70 eV): m/z (%) = 306 (43, M+), 215 (6), 119 (100), 91 (37).
Anal. Calcd for C14H9F3N4O: C, 54.91; H, 2.96; N, 18.29 Found: C,
54.91; H, 3.08; N, 18.12.

(4-Methoxyphenyl)(5-(trifluoromethyl)[1,2,4]triazolo[1,5-a]py-
rimidin-6-yl)methanone (3c)
Yellow solid; yield: 303 mg (94%); mp 157–160 °C.
1H NMR (400 MHz, CDCl3):  = 9.06 (s, 1 H, H-7), 8.75 (s, 1 H, H-2),
7.83 (d, J = 8.9 Hz, 2 H, Ar), 7.02 (d, J = 8.9 Hz, 2 H, Ar), 3.93 (s, 3 H,
OMe).
13C NMR (100 MHz, DMSO-d6):  = 188.0 (C=O), 165.1 (Ar), 159.1 (C-
2), 153.7 (C-3a), 148.4 (q, 2JC–F = 36.1 Hz, C-5), 139.9 (C-7), 133.5 (Ar),
129.5 (Ar), 121.4 (C-6), 120.6 (q, 1JC–F = 275.7 Hz, CF3), 114.8 (Ar), 56.2
(OMe).
GC-MS (EI, 70 eV): m/z (%) = 322 (55, M+), 135 (100), 107 (8), 77 (15).
Anal. Calcd for C14H9F3N4O2: C, 52.18; H, 2.82; N, 17.39. Found: C,
52.31; H, 2.98; N, 17.17.

Thien-2-yl(5-(trifluoromethyl)[1,2,4]triazolo[1,5-a]pyrimidin-6-
yl)methanone (3d)
Brown crystals; yield: 283 mg (95%); mp 205–207 °C.
1H NMR (400 MHz, DMSO-d6):  = 10.13 (s, 1 H, H-7), 9.03 (s, 1 H, H-
2), 8.29 (dd, J = 1.2, 4.9 Hz, 1 H, Ar), 7.95 (dd, J =1.2, 3.9 Hz, 1 H, Ar),
7.32 (dd, J = 3.9, 4.9 Hz, 1 H, Ar).
13C NMR (100 MHz, DMSO-d6):  = 181.8 (C=O), 159.3 (C-2), 153.7 (C-
3a), 148.2 (q, 2JC–F = 36.2 Hz, C-5), 143.4 (Ar), 140.4 (C-7), 139.8 (Ar),
139.0 (Ar), 129.7 (Ar), 120.6 (C-6), 120.5 (q, 1JC–F = 275.8 Hz, CF3).
GC-MS (EI, 70 eV): m/z (%) = 298 (55, M+), 215 (6), 111 (100), 83 (5).
Anal. Calcd for C11H5F3N4OS: C, 44.30; H, 1.69; N, 18.79. Found: C,
44.53; H, 1.72; N, 18.88.

(4-Bromophenyl)-(5-(trifluoromethyl)[1,2,4]triazolo[1,5-a]py-
rimidin-6-yl)methanone (3e)
Yellow crystals; yield: 300 mg (81%); mp 142–145 °C.
1H NMR (400 MHz, DMSO-d6):  = 10.04 (s, 1 H, H-7), 9.03 (s, 1 H, H-
2), 7.98 (d, J = 8.4 Hz, 2 H, Ar), 7.83 (d, J = 8.5 Hz, 2 H, Ar).
13C NMR (100 MHz, DMSO-d6):  =189.2 (C=O), 159.3 (C-2), 153.8 (C-
3a), 148.4 (q, 2JC–F = 36.1 Hz, C-5), 140.5 (C-7), 135.6 (Ar), 132.6 (Ar),
132.7 (Ar), 129.8 (Ar), 120.6 (C-6), 120.5 (q, 1JC–F = 276.9 Hz, CF3).
19F NMR (565 MHz, DMSO-d6):  = –63.60 (CF3).
GC-MS (EI, 70 eV): m/z (%) = 372 (55, M+, 81Br), 370 (56, M+, 79Br), 215
(28), 185 (98), 183 (100), 157 (25), 155 (25).
Anal. Calcd for C13H6BrF3N4O: C, 42.07; H, 1.63; N, 15.10. Found: C,
42.29; H, 1.67; N, 15.22.

(4-Fluorophenyl)(5-(trifluoromethyl)[1,2,4]triazolo[1,5-a]pyrim-
idin-6-yl)methanone (3f)
White solid; yield: 211 mg (68%); mp 172–176 °C.
© Georg Thieme Verlag  Stuttgart · New York — Synthesis 2019, 51, A–G
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1H NMR (400 MHz, DMSO-d6):  = 10.04 (s, 1 H, H-7), 9.04 (s, 1 H, H-
2), 8.14 (dd, J = 9.0, 5.4 Hz, 2 H, Ar), 7.44 (t, J = 9.0 Hz, 2 H, Ar).
13C NMR (100 MHz, DMSO-d6):  = 188.7 (C=O), 159.3 (C-2), 153.7 (C-
3a), 148.6 (q, 2JC–F = 36.1 Hz, C-5), 140.5 (C-7), 134.2 (Ar), 134.1 (Ar),
120.6 (q, 1JC–F = 277.9 Hz, CF3), 120.0 (C-6), 116.7 (Ar), 116.5 (Ar).
GC-MS (EI, 70 eV): m/z (%) = 310 (54, M+), 207 (51), 123 (100), 95 (63).
Anal. Calcd for C13H6F4N4O: C, 50.33; H, 1.95; N, 18.06. Found: C,
50.13; H, 1.83; N, 18.90.

(4-Chlorophenyl)(5-(trifluoromethyl)[1,2,4]triazolo[1,5-a]pyrim-
idin-6-yl)methanone (3g)
White solid; yield: 278 mg (85%); mp 195–198 °C.
1H NMR (400 MHz, DMSO-d6):  = 10.04 (s, 1 H, H-7), 9.04 (s, 1 H, H-
2), 8.07 (d, J = 8.6 Hz, 2 H, Ar), 7.68 (d, J = 8.6 Hz, 2 H, Ar).
13C NMR (100 MHz, DMSO-d6):  = 188.9 (C=O), 159.3 (C-2), 153.8 (C-
3a), 148.4 (q, 2JC–F = 36.3 Hz, C-5), 140.5 (C-7), 135.2 (Ar), 132.7 (Ar),
129.6 (Ar), 120.6 (q, 1JC–F = 276.3 Hz, CF3), 120.1 (C-6).
GC-MS (EI, 70 eV): m/z (%) = 328 (15, M+, 37Cl), 326 (44, M+, 35Cl), 215
(16), 141 (32), 139 (100), 113 (10), 111 (32), 75 (14).
Anal. Calcd for C13H6ClF3N4O: C, 47.80; H, 1.85; N, 17.15. Found: C,
47.75; H, 1.91; N, 17.12.

(2-(Methylthio)-5-(trifluoromethyl)[1,2,4]triazolo[1,5-a]pyrimi-
din-6-yl)(phenyl)methanone (5a)
White solid; yield: 271 mg (80%); mp 150–153 °C.
1H NMR (400 MHz, DMSO-d6):  = 9.86 (s, 1 H, H-7), 8.02 (d, J = 8.0 Hz,
2 H, Ar), 7.78 (t, J = 8.0 Hz, 1 H, Ar), 7.60 (t, J = 8.0 Hz, 2 H, Ar), 2.73 (s,
3 H, SMe).
13C NMR (100 MHz, DMSO-d6):  = 189.9 (C=O), 172.2 (C-2), 154.4 (C-
3a), 147.6 (q, 2JC–F = 34 Hz, C-5), 138.5 (C-7), 136.4 (Ar), 135.3 (Ar),
130.8 (Ar), 129.4 (Ar), 120.6 (q, 1JC–F = 282.0 Hz, CF3), 120.3 (C-6), 13.8
(SMe).
GC-MS (EI, 70 eV): m/z (%) = 338 (100, M+), 293 (13), 215 (11), 105
(47), 77 (43).
Anal. Calcd for C14H9F3N4OS: C, 49.70; H, 2.68; N, 16.56. Found: C,
49.81; H, 2.85; N, 16.32.

4-(Methylphenyl)(2-(methylthio)-5-(trifluoromethyl)[1,2,4]tri-
azolo[1,5-a]pyrimidin-6-yl)methanone (5b)
White solid; yield: 310 mg (88%); mp 195–198 °C.
1H NMR (400 MHz, DMSO-d6):  = 9.82 (s, 1 H, H-7), 7.90 (d, J = 8.2 Hz,
2 H, Ar), 7.40 (d, J = 8.3 Hz, 2 H, Ar), 2.73 (s, 3 H, SMe), 2.44 (s, 3 H,
Me).
13C NMR (100 MHz, DMSO-d6):  = 189.4 (C=O), 171.9 (C-2), 154.4 (C-
3a), 147.4 (q, 2JC–F = 36.1 Hz, C-5), 146.2 (Ar), 138.5 (C-7), 134.0 (Ar),
131.1 (Ar), 130.0 (Ar), 120.6 (q, 1JC–F = 275.8 Hz, CF3), 120.4 (C-6), 21.8
(Me), 13.8 (SMe).
GC-MS (EI, 70 eV): m/z (%) = 352 (100, M+), 307 (8), 207 (31), 119 (62),
91 (45).
Anal. Calcd for C15H11F3N4OS: C, 51.13; H, 3.15; N, 15.90. Found: C,
51.04; H, 3.31; N, 15.60.

(4-Methoxyphenyl)(2-(methylthio)-5-(trifluoromethyl)[1,2,4]tri-
azolo[1,5-a]pyrimidin-6-yl)methanone (5c)
White solid; yield: 310 mg (84%); mp 181–183 °C.

1H NMR (400 MHz, DMSO-d6):  = 9.81 (s, 1 H, H-7), 7.98 (d, J = 7.1 Hz,
2 H, Ar), 7.10 (d, J = 7.2 Hz, 2 H, Ar), 3.90 (s, 3 H, OMe), 2.73 (s, 3 H,
SMe).
13C NMR (100 MHz, DMSO-d6):  = 188.2 (C=O), 171.9 (C-2), 165.0
(Ar), 154.4 (C-3a), 147.4 (q, 2JC–F = 36 Hz, C-5), 138.3 (C-7), 133.5 (Ar),
129.4 (Ar), 120.7 (q, 1JC–F = 276.6 Hz, CF3), 120.6 (C-6), 114.8 (Ar), 56.3
(OMe), 13.8 (SMe).
19F NMR (565 MHz, DMSO-d6):  = –63.90 (CF3).
GC-MS (EI, 70 eV): m/z (%) = 368 (92, M+), 215 (6), 135 (100), 107 (11),
92 (16), 77 (21).
Anal. Calcd for C15H11F3N4O2S: C, 48.91; H, 3.01; N, 15.21. Found: C,
48.33; H, 3.03; N, 14.91.

(2-(Methylthio)-5-(trifluoromethyl)[1,2,4]triazolo[1,5-a]pyrimi-
din-6-yl)(thien-2-yl)methanone (5d)
White solid; yield: 258 mg (75%); mp 120–123 °C.
1H NMR (400 MHz, DMSO-d6):  = 9.96 (s, 1 H, H-7), 8.27 (d, J = 3.8 Hz,
1 H, Ar), 7.91 (d, J = 2.6 Hz, 1 H, Ar), 7.32–7.29 (m, 1 H, Ar), 2.73 (s, 3 H,
SMe).
13C NMR (100 MHz, DMSO-d6):  = 181.8 (C=O), 172.1 (C-2), 154.4 (C-
3a), 147.3 (q, 2JC–F = 36.3 Hz, C-5), 143.3 (C-7), 139.7 (Ar), 139.1 (Ar),
138.7 (Ar), 129.7 (Ar), 120.6 (q, 1JC–F = 272.4 Hz, CF3), 119.8 (C-6), 13.8
(SMe).
GC-MS (EI, 70 eV): m/z (%) = 345 (16), 344 (100, M+), 343 (3), 249 (13),
111 (63), 83 (7).
Anal. Calcd for C12H7F3N4OS2: C, 41.86; H, 2.05; N, 16.27. Found: C,
42.01; H, 2.08; N, 16.46.
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