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1. Synthesis of Compounds 1, 3 and 4 

 

General information. 1H NMR spectra were recorded on 500 MHz or 300 MHz INOVA 

VARIAN (75 MHz for 13C NMR; 282 MHz for 19F NMR) spectrometer. Chemical shifts values 

are given in ppm and referred as the internal standard to TMS (tetramethylsilane). The peak 

patterns are indicated as follows: s, singlet; d, doublet; t, triplet; q, quadruplet; m, multiplet and 

dd, doublet of doublets. The coupling constants (J) are reported in Hertz (Hz). Melting points 

were determined with a national micromelting point apparatus without corrections. Mass Spectra 

were obtained on an Aligent LC-MS spectrometer (ES-API, Positive). Silica gel column 

chromatography was performed over silica gel 100-200 mesh, and the eluent was a mixture of 

ethyl acetate (EtOAc) and Hexanes. All the tested compounds possess a purity of at least 95% as 

determined by HPLC. Analytical HPLC was run on the Agilent 1100 HPLC instrument, equipped 

with Phenomenex® C12 column. Eluent system was: A (MeCN, 0.05%TFA) and C (H2O, 

0.05%TFA); flow rate = 1 mL/min; Method A: 60%A, 40%C, λ = 219 nm; Method B: 70%A, 

30%C, λ = 254 nm; Method C: 80%A, 20%C, λ = 254 nm. Retention times (tR) are given in 

minutes. Chiral resolution of compound 1a was carried out on the Waters 2695 HPLC instrument, 

equipped with CHIRALPAK® AD-RH column. Eluent system was: 30%A (H2O), 70%B 

(EtOH); flow rate = 0.5 mL/min; λ = 219 nm. 

 

a. Preparation of 1,3-Diaryl-propenone 2 

 

 

 

General Procedure A: To a stirred solution of substituted benzaldehyde (20 mmol) and 

acetophenone (20 mmol) in methanol (15 mL), was added dropwise a solution of sodium 

hydroxide (26 mmol) in methanol (15 mL). The resulting mixture was stirred at room temperature 

for 6 h, then filtered and washed with water to yield the crude product. Pure compound 2 was got 

by recrystallization from methanol or through silica gel column chromatography (EtOAc/Hexanes 

2:98) as a light yellow solid in 38-97% yield. 

 

b. Preparation of 5,7-Diaryl-4,7-dihydro-[1,2,4]triazolo[1,5-a]pyrimidine 3. 
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General Procedure B: A solution of 2 (5 mmol) and 3-amino-1,2,4-triazole (7.5 mmol) in DMF 

(5 mL) was refluxed for 2 h. The reaction mixture was cooled to room temperature, diluted with 

water (50 mL) and stirred sufficiently. The resulting mixture was filtered and washed with water 

to give the crude product, which was further purified either by recrystallization from EtOAc or 

through silica gel column chromatography (EtOAc/Hexanes 30:70) to afford 3 as a white solid in 

41-92% yield. 

 

c. Synthesis of 5,7-Diaryl-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-a]pyrimidine 1. 
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General Procedure C: A sample of sodium borohydride (10 mmol) was added to a suspension 

of 3 (1 mmol) in methanol (5 mL). The reaction mixture was refluxed for 30 min, then cooled to 

room temperature, diluted with water (50 mL) and stirred sufficiently. The resulting mixture was 

filtered and washed with water to give the crude product, which was further purified by 

recrystallization from a mixture of EtOAc and Hexanes to afford 1 as a white solid in 64-94% 

yield. 

 

d. Synthesis of 7-(2-Chloro-6-fluorophenyl)-5-(4-chlorophenyl)-[1,2,4]triazolo [1, 5-

a]pyrimidine 4a. 
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A sample of NBS (299 mg, 1.68 mmmol) was added to a solution of 3a (101 mg, 0.28 mmol) in 

isopropanol (5 mL). The reaction mixture was refluxed for 36 h, then cooled to room temperature, 

treated with saturated NaHCO3 solution (20 mL) and extracted with EtOAc (15 mL x 3). The 

combined organic layer was dried over Na2SO4 and evaporated under reduced pressure. The 

given residue was purified through silica gel column chromatography (EtOAc/Hexanes 30:70) to 

afford a 42 mg white solid of 4a in 42% yield. 

 

7-(2-Chloro-6-fluorophenyl)-5-(4-chlorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1a). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 89%. m.p. 227-228 ºC. Rf = 0.16 (EtOAc/Hexanes 33.3:66.7). 

MS: MH+ = 363. 1H NMR (500 MHz, DMSO-d6): δ 7.54-7.15 (m, 8H, 

CHar), 5.98-5.94 (m, 1H, CH), 4.82-4.78 (m, 1H, CH), 2.47-2.13 (m, 2H, 

CH2). HPLC: 99.8% (Method A, tR= 3.67 min). 

 

5-(4-Chlorophenyl)-7-(2,6-dichlorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1b). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 88%. m.p. 246-247 ºC. Rf = 0.19 (EtOAc/Hexanes 75:25). MS: 

MH+ = 379. 1H NMR (500 MHz, DMSO-d6): δ 7.55-7.35 (m, 8H, CHar), 

6.17 (dd, J = 11.0, 6.5 Hz, 1H, CH), 4.81 (d, J = 10.0 Hz, 1H, CH), 2.42-

2.30 (m, 2H, CH2). HPLC: 98.2% (Method A, tR = 4.10 min). 
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5-(4-Chlorophenyl)-7-(2,6-difluorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1c). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 84%. m.p. 245-246 ºC. Rf = 0.19 (EtOAc/Hexanes 75:25). MS: 

MH+ = 347. 1H NMR (500 MHz, DMSO-d6): δ 7.52-7.11 (m, 8H, CHar), 

5.80 (dd, J = 11.0, 4.5 Hz, 1H, CH), 4.79 (d, J = 11.0 Hz, 1H, CH), 2.46-

2.18 (m, 2H, CH2). HPLC: 98.9% (Method A, tR = 3.35 min). 

 

7-(2-Chloro-4-fluorophenyl)-5-(4-chlorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1d). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 94%. m.p. 224-225 ºC. Rf = 0.14 (EtOAc/Hexanes 75:25). MS: 

MH+ = 363. 1H NMR (500 MHz, DMSO-d6): δ 7.58-7.17 (m, 8H, CHar), 

5.73 (d, J = 3.5 Hz, 1H, CH), 4.78 (d, J = 10.5 Hz, 1H, CH), 2.44-2.18 (m, 

2H, CH2). HPLC: 96.8% (Method A, tR = 4.12 min). 

 

 

7-(2-Chlorophenyl)-5-(4-chlorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-a]pyrimidine 

(1e). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 68%. m.p. 202-204 ºC. Rf = 0.14 (EtOAc/Hexanes 75:25). 

MS: MH+ = 345. 1H NMR (500 MHz, DMSO-d6): δ 7.56-7.27 (m, 9H, 

CHar), 7.08 (s, 1H, NH), 5.75 (s, 1H, CH), 4.78 (d, J = 10.5 Hz, 1H, CH), 

2.46-2.16 (m, 2H, CH2). HPLC: 98.8% (Method A, tR = 3.63 min). 

 

5-(4-Chlorophenyl)-7-(4-isopropylphenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1f). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 75%. m.p. 194-195 ºC. Rf = 0.09 (EtOAc/Hexanes 75:25). 

MS: MH+ = 353. 1H NMR (500 MHz, DMSO-d6): δ 7.47-7.44 (m, 3H, 

CHar), 7.41-7.38 (m, 2H, CHar), 7.18 (d, J = 8.0 Hz, 2H, CHar), 7.11 (d, J = 

8.0 Hz, 2H, CHar), 5.34 (dd, J = 10.5, 5.0 Hz, 1H, CH), 4.70 (dd, J = 11.5, 

2.5 Hz, 1H, CH), 2.90-2.82 (m, 1H, CH), 2.42-2.07 (m, 2H, CH2), 1.18 (d, 

J = 7.0 Hz, 6H, CH3). HPLC: 99.8% (Method A, tR = 4.99 min). 
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5-(4-Chlorophenyl)-7-phenyl-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-a]pyrimidine (1g). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 77%. m.p. 210-212 ºC. Rf = 0.09 (EtOAc/Hexanes 75:25). 

MS: MH+ = 311. 1H NMR (500 MHz, DMSO-d6): δ 7.48-7.46 (m, 3H, 

CHar), 7.42-7.39 (m, 2H, CHar), 7.35-7.26 (m, 3H, CHar), 7.22-7.20 (m, 2H, 

CHar), 5.40-5.37 (m, 1H, CH), 4.71 (dd, J = 11.0, 2.5 Hz, 1H, CH), 2.45-

2.06 (m, 2H, CH2). HPLC: 99.8% (Method A, tR = 3.11 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(2-chlorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1h). 

The product was obtained according to general procedure C, as a white solid. 

Yield: 90%. m.p. 271-272ºC. Rf = 0.17 (EtOAc/Hexanes 33.3:66.7). MS: MH+ 

= 363. 1H NMR (500 MHz, DMSO-d6): δ 7.70-7.15 (m, 8H, CHar), 6.05-6.00 

(m, 1H, CH), 5.16-5.13 (m, 1H, CH), 2.47-2.08 (m, 2H, CH2). HPLC: 99.4% 

(Method A, tR = 3.64 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(3-chlorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1i). 

The product was obtained according to general procedure C, as a white solid. 

Yield: 80%. m.p. 262-263 ºC. Rf = 0.13 (EtOAc/Hexanes 33.3:66.7). MS: 

MH+ = 363. 1H NMR (500 MHz, DMSO-d6): δ 7.56-7.17 (m, 8H, CHar), 5.94 

(s, 1H, CH), 4.81 (s, 1H, CH), 2.48-2.15 (m, 2H, CH2). HPLC: 99.7% (Method 

A, tR = 3.16 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(4-fluorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1j). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 68%. m.p. 240-241 ºC. Rf = 0.22 (EtOAc/Hexanes 75:25). MS: 

MH+ = 347. 1H NMR (500 MHz, DMSO-d6): δ 7.52-7.15 (m, 8H, CHar), 

5.98-5.93 (m, 1H, CH), 4.82-4.78 (m, 1H, CH), 2.48-2.14 (m, 2H, CH2). 

HPLC: 98.4% (Method A, tR = 3.86 min). 
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5-(4-Bromophenyl)-7-(2-chloro-6-fluorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1k). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 64%. m.p. 246-247 ºC. Rf = 0.22 (EtOAc/Hexanes 75:25). 

MS: MH+ = 409. 1H NMR (500 MHz, DMSO-d6): δ 7.58-7.15 (m, 8H, 

CHar), 5.97-5.95 (m, 1H, CH), 4.80-4.77 (m, 1H, CH), 2.43-2.15 (m, 2H, 

CH2). HPLC: 99.5% (Method A, tR = 4.09 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(4-ethylphenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1l). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 90%. m.p. 230-231 ºC. Rf = 0.28 (EtOAc/Hexanes 75:25). 

MS: MH+ = 357. 1H NMR (500 MHz, DMSO-d6): δ 7.44-7.15 (m, 8H, 

CHar), 5.97-5.93 (m, 1H, CH), 4.75-4.72 (m, 1H, CH), 2.60 (q, J = 7.5 Hz, 

2H, CH2), 2.47-2.15 (m, 2H, CH2), 1.17 (t, J = 7.5 Hz, 3H, CH3). HPLC: 

99.8% (Method A, tR = 3.67 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(4-methoxyphenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1m). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 86%. m.p. 221-222 ºC. Rf = 0.20 (EtOAc/Hexanes 75:25). 

MS: MH+ = 359. 1H NMR (500 MHz, DMSO-d6): δ 7.41-6.93 (m, 8H, 

CHar), 5.96-5.92 (m, 1H, CH), 4.72 (d, J = 10.5 Hz, 1H, CH), 3.75 (s, 3H, 

OCH3), 2.46-2.14 (m, 2H, CH2). HPLC: 99.4% (Method A, tR = 3.03 

min). 

 

5-([1,1'-Biphenyl]-4-yl)-7-(2-chloro-6-fluorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1n). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 84%. m.p. 213-215 ºC. Rf = 0.20 (EtOAc/Hexanes 75:25). 

MS: MH+ = 405. 1H NMR (500 MHz, DMSO-d6): δ 7.69-7.16 (m, 13H, 

CHar), 6.01-5.97 (m, 1H, CH), 4.85-4.82 (m, 1H, CH), 2.47-2.21 (m, 2H, 

CH2). HPLC: 99.0% (Method A, tR = 4.92 min). 
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7-(2-Chloro-6-fluorophenyl)-5-(naphthalen-2-yl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1o). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 72%. m.p. 224-225 ºC. Rf = 0.31 (EtOAc/Hexanes 75:25). 

MS: MH+ = 379. 1H NMR (500 MHz, DMSO-d6): δ 8.01-7.16 (m, 11H, 

CHar), 6.05-6.00 (m, 1H, CH), 4.98-4.95 (m, 1H, CH), 2.61-2.27 (m, 2H, 

CH2, overlapped with the peaks of DMSO). HPLC: 99.6% (Method A, tR 

= 4.02 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1p). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 77%. m.p. 252-254 ºC. Rf = 0.21 (EtOAc/Hexanes 75:25). 

MS: MH+ = 397. 1H NMR (500 MHz, DMSO-d6): δ 7.72-7.15 (m, 7H, 

CHar), 5.97-5.92 (m, 1H, CH), 4.84-4.80 (m, 1H, CH), 2.47-2.14 (m, 2H, 

CH2). HPLC: 99.7% (Method A, tR = 4.56 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(2,4-dichlorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1q). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 88%. m.p. 267-269 ºC. Rf = 0.22 (EtOAc/Hexanes 33.3:66.7). 

MS: MH+ = 397. 1H NMR (500 MHz, DMSO-d6): δ 7.70-7.15 (m, 7H, 

CHar), 6.05-6.00 (m, 1H, CH), 5.14-5.11 (m, 1H, CH), 2.49-2.09 (m, 2H, 

CH2). HPLC: 98.7% (Method A, tR = 4.96 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(2,4-difluorophenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1r). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 92%. m.p. 225 ºC. Rf = 0.28 (EtOAc/Hexanes 75:25). MS: 

MH+ = 365. 1H NMR (500 MHz, DMSO-d6): δ 7.65-7.12 (m, 7H, CHar), 

6.04-5.99 (m, 1H, CH), 5.05 (d, J = 10.5 Hz, 1H, CH), 2.43-2.23 (m, 2H, 

CH2). HPLC: 99.1% (Method A, tR = 3.37 min). 
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7-(2-Chloro-6-fluorophenyl)-5-(3,4-dimethylphenyl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1s). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 88%. m.p. 223 ºC. Rf = 0.25 (EtOAc/Hexanes 75:25). MS: 

MH+ = 357. 1H NMR (500 MHz, DMSO-d6): δ 7.41-7.12 (m, 7H, CHar), 

5.97-5.92 (m, 1H, CH), 4.69 (d, J = 10.5 Hz, 1H, CH), 2.46-2.14 (m, 2H, 

CH2, overlapped with the peaks of two CH3), 2.23 (s, 3H, CH3, overlapped 

with the peaks of CH2), 2.20 (s, 3H, CH3, overlapped with the peaks of CH2). HPLC: 99.7% 

(Method A, tR = 3.95 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-phenyl-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-a]pyrimidine 

(1t). 

The product was obtained according to general procedure C, as a white solid. 

Yield: 82%. m.p. 270-271 ºC. Rf = 0.26 (EtOAc/Hexanes 75:25). MS: MH+ = 

329. 1H NMR (500 MHz, DMSO-d6): δ 7.50-7.15 (m, 9H, CHar), 5.99-5.94 (m, 

1H, CH), 4.80-4.76 (m, 1H, CH), 2.48-2.16 (m, 2H, CH2). HPLC: 99.5% 

(Method A, tR = 3.05 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(pyridin-2-yl)-4,5,6,7-tetrahydro-[1,2,4]triazolo[1,5-

a]pyrimidine (1u). 

The product was obtained according to general procedure C, as a white solid. 

Yield: 65%. m.p. 232 ºC. Rf = 0.08 (EtOAc/Hexanes 90:10). MS: MH+ = 330. 
1H NMR (500 MHz, DMSO-d6): δ 8.56-8.54 (m, 1H, CHar), 7.87-7.83 (m, 1H, 

CHar), 7.60-7.13 (m, 6H, CHar), 6.05-5.99 (m, 1H, CH), 4.88-4.85 (m, 1H, 

CH), 2.60-2.23 (m, 2H, CH2, overlapped with the peaks of DMSO). HPLC: 

99.7% (Method A, tR = 2.24 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(6-methoxypyridin-3-yl)-4,5,6,7-tetrahydro-

[1,2,4]triazolo[1,5-a]pyrimidine (1v). 

The product was obtained according to general procedure C, as a white 

solid. Yield: 64%. m.p. 230-221 ºC. Rf = 0.14 (EtOAc/Hexanes 90:10). 

MS: MH+ = 360. 1H NMR (500 MHz, DMSO-d6): δ 8.22 (d, J = 2.0 Hz, 

1H, CHar), 7.79-7.77 (m, 1H, CHar), 7.48-7.16 (m, 4H, CHar), 6.86-6.82 
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(m, 1H, CHar), 5.98-5.93 (m, 1H, CH), 4.79-4.75 (m, 1H, CH), 3.85 (s, 3H, OCH3), 2.47-2.20 (m, 

2H, CH2). HPLC: 95.0% (Method A, tR = 2.61 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(4-chlorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3a). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 78%. m.p. 213-215 ºC. Rf = 0.43 (EtOAc/Hexanes 50:50). MS: 

MH+ = 361. 1H NMR (300 MHz, DMSO-d6): δ 10.16 (s, 1H, NH), 7.66-

7.61 (m, 3H, CHar), 7.49-7.21 (m, 5H, CHar), 6.81-6.80 (m, 1H, CH=C), 

5.19 (s, 1H, CH). HPLC: 99.5% (Method B, tR = 5.75 min). 

 

5-(4-Chlorophenyl)-7-(2,6-dichlorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-a]pyrimidine 

(3b). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 91%. m.p. 235 ºC. Rf = 0.44 (EtOAc/Hexanes 50:50). MS: 

MH+ = 377. 1H NMR (300 MHz, DMSO-d6): δ 10.20 (s, 1H, NH), 7.65-

7.35 (m, 8H, CHar), 7.06 (d, J = 3.6 Hz, 1H, CH=C), 5.10 (dd, J = 3.3, 1.5 

Hz, 1H, CH). HPLC: 99.9% (Method B, tR = 6.64 min). 

 

5-(4-Chlorophenyl)-7-(2,6-difluorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-a]pyrimidine (3c). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 83%. m.p. 223-224 ºC. Rf = 0.40 (EtOAc/Hexanes 50:50). 

MS: MH+ = 345. 1H NMR (300 MHz, DMSO-d6): δ 10.13 (s, 1H, NH), 

7.66-7.61 (m, 3H, CHar), 7.49-7.41 (m, 3H, CHar), 7.13-7.07 (m, 2H, 

CHar), 6.63 (d, J = 3.6 Hz, 1H, CH=C), 5.26-5.25 (m, 1H, CH); 19F NMR 

(282 MHz, DMSO-d6): δ -118.26. 13C NMR (75 MHz, DMSO-d6): δ 160.6 (dd, JC-F = 247.9, 7.7 

Hz, C), 150.5 (C), 150.4 (C), 135.9 (C), 134.3 (C), 133.5 (CH), 131.4 (t, JC-F = 10.7 Hz, C), 129.2 

(CH), 128.4 (CH), 117.2 (t, J C-F = 15.2 Hz, C), 112.8 (d, J C-F = 24.9 Hz, CH), 95.1 (CH), 50.8 

(CH). HPLC: 98.8% (Method B, tR = 4.96 min). 
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7-(2-Chloro-4-fluorophenyl)-5-(4-chlorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3d). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 83%. m.p. 250-251 ºC. Rf = 0.17 (EtOAc/Hexanes 50:50). MS: 

MH+ = 361. 1H NMR (300 MHz, DMSO-d6): δ 10.18 (d, J = 1.5 Hz, 1H, 

NH), 7.69 (s, 1H, CHar), 7.64-7.61 (m, 2H, CHar), 7.49-7.46 (m, 3H, CHar), 

7.25-7.22 (m, 2H, CHar), 6.57 (d, J = 3.6 Hz, 1H, CH=C), 5.17 (dd, J = 3.6, 

1.5 Hz, 1H, CH). HPLC: 98.4% (Method B, tR = 6.39 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(2-chlorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3h). 

The product was obtained according to general procedure B, as a white solid. 

Yield: 77%. m.p. 192-193 ºC. Rf = 0.40 (EtOAc/Hexanes 50:50). MS: MH+ = 

361. 1H NMR (300 MHz, DMSO-d6): δ 10.12 (s, 1H, NH), 7.63 (s, 1H, CHar), 

7.54-7.25 (m, 7H, CHar), 6.57 (d, J = 1.5 Hz, 1H, CH=C), 4.74 (s, 1H, CH). 

HPLC: 98.0% (Method B, tR = 4.94 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(3-chlorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3i). 

The product was obtained according to general procedure B, as a white solid. 

Yield: 88%. m.p. 246-248 ºC. Rf = 0.36 (EtOAc/Hexanes 50:50). MS: MH+ 

= 361. 1H NMR (300 MHz, DMSO-d6): δ 10.15 (s, 1H, NH), 7.66-7.17 (m, 

8H, CHar), 6. 78 (d, J = 2.1 Hz, 1H, CH=C), 5.26 (s, 1H, CH). HPLC: 97.5% 

(Method B, tR = 5.85 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(4-fluorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-a]pyrimidine 

(3j). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 57%. m.p. 203-204 ºC. Rf = 0.34 (EtOAc/Hexanes 50:50). MS: 

MH+ = 345. 1H NMR (300 MHz, DMSO-d6): δ 10.13 (s, 1H, NH), 7.68-7.63 

(m, 3H, CHar), 7.45-7.21 (m, 5H, CHar), 6.80-6.79 (m, 1H, CH=C), 5.12 (s, 

1H, CH). HPLC: 96.4% (Method B, tR = 4.62 min). 
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5-(4-Bromophenyl)-7-(2-chloro-6-fluorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3k). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 73%. m.p. 242-243 ºC. Rf = 0.28 (EtOAc/Hexanes 50:50). 

MS: MH+ = 407. 1H NMR (300 MHz, DMSO-d6): δ 10.16 (s, 1H, NH), 

7.65-7.38 (m, 8H, CHar), 6.80 (d, J = 1.8 Hz, 1H, CH=C), 5.19 (s, 1H, CH). 

HPLC: 99.6% (Method B, tR = 6.57 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(4-ethylphenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-a]pyrimidine 

(3l). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 76%. m.p. 220-221 ºC. Rf = 0.40 (EtOAc/Hexanes 50:50). 

MS: MH+ = 355. 1H NMR (300 MHz, DMSO-d6): δ 10.15 (d, J = 0.9 Hz, 

1H, NH), 7.64 (s, 1H, CHar), 7.53-7.23 (m, 7H, CHar), 6.80-6.79 (m, 1H, 

CH=C), 5.81 (s, 1H, CH), 2.63 (q, J = 1.8 Hz, 2H, CH2), 1.18 (t, J = 7.5 

Hz, 3H, CH3). HPLC: 99.1% (Method B, tR = 6.15 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(4-methoxyphenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3m). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 76%. m.p. 217-218 ºC. Rf = 0.22 (EtOAc/Hexanes 50:50). 

MS: MH+ = 357. 1H NMR (300 MHz, DMSO-d6): δ 10.02 (s, 1H, NH), 

7.64-6.94 (m, 8H, CHar), 6.79-6.78 (m, 1H, CH=C), 5.03 (s, 1H, CH), 

3.78 (s, 3H, OCH3). HPLC: 99.1% (Method B, tR = 4.32 min). 

 

5-([1,1'-Biphenyl]-4-yl)-7-(2-chloro-6-fluorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3n). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 81%. m.p. 267 ºC. Rf = 0.17 (EtOAc/Hexanes 50:50). MS: 

MH+ = 403. 1H NMR (300 MHz, DMSO-d6): δ 10.17 (d, J = 1.2 Hz, 1H, 

NH), 7.72-7.66 (m, 7H, CHar), 7.50-7.38 (m, 6H, CHar), 6.83 (m, 1H, 

CH=C), 5.22 (s, 1H, CH). HPLC: 99.1% (Method B, tR = 7.85 min). 
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7-(2-Chloro-6-fluorophenyl)-5-(naphthalen-2-yl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3o). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 92%. m.p. 237 ºC. Rf = 0.34 (EtOAc/Hexanes 50:50). MS: 

MH+ = 377. 1H NMR (300 MHz, DMSO-d6): δ 10.25 (s, 1H, NH), 8.22 (s, 

1H, CHar), 7.97-7.92 (m, 3H, CHar), 7.75-7.40 (m, 7H, CHar), 6.87 (d, J = 

1.8 Hz, 1H, CH=C), 5.33 (s, 1H, CH). HPLC: 98.9% (Method B, tR = 6.45 

min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(3,4-dichlorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3p). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 57%. m.p. 246-247 ºC. Rf = 0.30 (EtOAc/Hexanes 50:50). MS: 

MH+ = 395. 1H NMR (300 MHz, DMSO-d6): δ 10.20 (s, 1H, NH), 7.90 (d, J 

= 1.8 Hz, 1H, CHar), 7.69-7.19 (m, 6H, CHar), 6.82-6.80 (m, 1H, CH=C), 

5.36 (s, 1H, CH). HPLC: 97.1% (Method B, tR = 7.61 min). 

 

 

7-(2-Chloro-6-fluorophenyl)-5-(2,4-dichlorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3q). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 52%. m.p. 209-211 ºC. Rf = 0.46 (EtOAc/Hexanes 50:50). 

MS: MH+ = 395. 1H NMR (300 MHz, DMSO-d6): δ 10.14 (s, 1H, NH), 

7.72-7.24 (m, 7H, CHar), 6.80 (d, J = 1.8 Hz, 1H, CH=C), 4.79 (s, 1H, CH). 

HPLC: 95.0% (Method B, tR = 6.80 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(2,4-difluorophenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3r). 

The product was obtained according to general procedure B, as a white solid. 

Yield: 66%. m.p. 186-188 ºC. Rf = 0.46 (EtOAc/Hexanes 50:50). MS: MH+ 

= 363. 1H NMR (300 MHz, DMSO-d6): δ 10.15 (s, 1H, NH), 7.64-7.11 (m, 

7H, CHar), 6.81-6.80 (m, 1H, CH=C), 4.91 (s, 1H, CH). HPLC: 96.3% 

(Method B, tR = 4.65 min). 
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7-(2-Chloro-6-fluorophenyl)-5-(3,4-dimethylphenyl)-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine (3s). 

The product was obtained according to general procedure B, as a white 

solid. Yield: 70%. m.p. 217-218 ºC. Rf = 0.40 (EtOAc/Hexanes 50:50). 

MS: MH+ = 355. 1H NMR (300 MHz, DMSO-d6): δ 10.00 (s, 1H, NH), 

7.64 (s, 1H, CHar), 7.42-7.14 (m, 6H, CHar), 6.79-6.78 (m, 1H, CH=C), 

5.07 (s, 1H, CH). HPLC: 99.6% (Method B, tR = 6.37 min). 

 

7-(2-Chloro-6-fluorophenyl)-5-(4-chlorophenyl)-[1,2,4]triazolo[1,5-a]pyrimidine (4a). 

Yield: 42%. m.p. 238-239 ºC. Rf = 0.33 (EtOAc/Hexanes 30:70). MS: 

MH+ = 359. 1H NMR (500 MHz, CDCl3): δ 8.48 (s, 1H, CHar), 8.15 (d, J = 

7.5 Hz, 2H, CHar), 7.57-7.39 (m, 5H, CHar), 7.20-7.19 (m, 1H, CHar). 

HPLC: 97.9 % (Method C, tR = 5.47 min). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N

NN

N
H

F Cl

Me

Me

N

NN

N

F Cl

Cl



S15 

 

2. NMR Spectra of Compounds 1, 3 and 4 
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3. X-ray Structure and Data of 1a 
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4. Effect of 1a and 3c on Complete Blood Count and Serum Chemistry 

 

 

 

 

Figure 1. Effect of PBHBV-001 (1a) and PBHBV-2-15 (3c) Administered i.v. on RBC, HgB, 

WBC, HCT, MCV, and MCHC in C57BL/6 Mice (24 hours). 
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Figure 2. Effect of PBHBV-001 (1a) and PBHBV-2-15 (3c) Administered i.v. on RDW, 

Platelets, MPV, Neut, Lymphocytes, and Monocytes in C57BL/6 Mice (24 hours). 
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Figure 3. Effect of PBHBV-001 (1a) and PBHBV-2-15 (3c) Administered i.v. on % Neutrophils, 

% Lymphocytes, % Monocytes, % Eosinophils, and % Basophils in C57BL/6 Mice (24 hours). 
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Figure 4. Effect of PBHBV-001 (1a) and PBHBV-2-15 (3c) Administered i.v. on Albumin, 

BUN, Calcium, Alk Phos, ALT, and Amylase in C57BL/6 Mice (24 hours). 
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Figure 5. Effect of PBHBV-001 (1a) and PBHBV-2-15 (3c) Administered i.v. on Phosphorus, 

Glucose, Sodium, Total Protein, Globulin, and Potassium+ in C57BL/6 Mice (24 hours). 
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Figure 6. Effect of PBHBV-001 (1a) and PBHBV-2-15 (3c) Administered Orally on Albumin, 

Alkaline Phosphatase, ALT, Amylase, Total Bilirubin and Blood Urea Nitrogen in HBV-

transgenic Mice (14 days). 
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Figure 7. Effect of PBHBV-001 (1a) and PBHBV-2-15 (3c) Administered Orally on Calcium++, 

Phosphorus, Creatine, Glucose, Sodium+, Potassium+, Total Protein, Globulin, and in HBV-

transgenic Mice (14 days). 
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5. Effect of 1a and 3c on Mice’s Weight 

 

 

 

Figure 8. Effect of PBHBV-001 (1a) and PBHBV-2-15 (3c) Administered Orally on Mice’s 

Weight (14 days). 

 

6. Pharmacokinetics and Bioavailability of 1a and 3c 
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  Figure 9. Pharmacokinetics and Bioavailability of Derivative Compounds: A. Intravenous PK 

Profile of PBHBV-001 (1a); B. Oral PK Profile of PBHBV-001 (1a); C. Intravenous PK Profile 

of PBHBV-2-15 (3c); D. Oral PK Profile of PBHBV-2-15 (3c). The Average Values from Three 

Animals are Depicted. Error Bars Represent Standard Deviation. 

 


