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1. The characterization data of the not known intermediated  

The characterization data of the not known intermediated including 1H NMR and 13C NMR were shown as below. 
Data for 3-Chloro-N-hydroxy-5-(trifluoromethyl)picolinimidamide (a6), m.p. 120–121 ℃, yield 86.7%, 1H NMR (400 MHz, DMSO-
d6) δ 10.05 (s, 1H), 8.98 (d, J = 1.2 Hz, 1H), 8.53 (d, J = 1.2 Hz, 1H), 5.97 (s, 2H). 13C NMR (101 MHz, DMSO-d6) δ 153.08, 149.43, 144.16 
(d, J = 4.0 Hz), 136.51 (d, J = 3.5 Hz), 130.53, 126.27 (d, J = 33.1 Hz), 123.13 (d, J = 271.4 Hz). 
Data for Ethyl 3-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)-1,2,4-oxadiazole-5-carboxylate (b6), white solid, m.p. 43–44 ℃, yield 
75.8%, 1H NMR (400 MHz, CDCl3) δ 8.97 (d, J = 1.2 Hz, 1H), 8.19 (d, J = 1.6 Hz, 1H), 4.59 (q, J = 7.2 Hz, 2H), 1.50 (t, J = 7.2 Hz, 3H). 13C 
NMR (101 MHz, CDCl3) δ 166.99, 166.90, 153.65, 146.37, 144.71 (d, J = 4.0 Hz), 136.21 (d, J = 3.5 Hz), 132.64, 129.66–128.46 (m), 122.10 
(q, J = 274.8 Hz), 64.21, 13.99. 
Data for 3-(4-Thlorophenyl)-1,2,4-oxadiazole-5-carboxylic acid (c3), white solid, m.p. 85–86 ℃, yield 56.7%, 1H NMR (400 MHz, 
DMSO-d6) δ 9.77 (s, 1H), 8.06 (d, J = 8.4 Hz, 2H), 7.67 (d, J = 8.4 Hz, 2H). 13C NMR (101 MHz, DMSO-d6) δ 168.16, 166.50, 136.87, 
134.61, 129.97, 129.97, 129.40, 129.40, 125.22. 
Data for 3-(Thiophen-2-yl)-1,2,4-oxadiazole-5-carboxylic acid (c4), m.p. 76–77 ℃, yield 60.3%, 1H NMR (400 MHz, DMSO-d6) δ 11.17 
(s, 1H), 8.09 (d, J = 6.2 Hz, 1H), 7.99 (d, J = 3.8 Hz, 1H), 7.30 (dd, J = 5.0, 3.8 Hz, 1H). 13C NMR (101 MHz, DMSO-d6) δ 150.43, 139.43, 
135.49, 128.81, 124.67, 114.99, 108.73. 
Data for 3-(6-Bromopyridin-3-yl)-1,2,4-oxadiazole-5-carboxylic acid (c5) m.p. 111–112 ℃, yield 57.8%, 1H NMR (400 MHz, DMSO-
d6) δ 11.16 (s, 1H), 8.92–8.87 (m, 1H), 8.27 (dd, J = 8.3, 2.4 Hz, 1H), 7.98–7.90 (m, 1H). 13C NMR (101 MHz, DMSO-d6) δ 153.94, 150.45, 
146.29, 142.99, 129.19, 124.67, 116.78, 109.30. 
Data for 3-(3-Chloro-5-(trifluoromethyl)pyridin-2-yl)-1,2,4-oxadiazole-5-carboxylic acid (c6) m.p. 60–61 ℃, yield 50.9%, 1H NMR 
(400 MHz, DMSO-d6) δ 10.57 (s, 1H), 9.16 (d, J = 0.8 Hz, 1H), 8.90 (d, J = 0.8 Hz, 1H). 13C NMR (101 MHz, DMSO-d6) δ 150.42, 146.42 
(d, J = 4.0 Hz), 136.74 (d, J = 3.7 Hz), 136.09, 129.45 (d, J = 19.8 Hz), 124.67, 123.88, 121.15, 114.95. 

2. The characterization data of the target compound  

The characterization data of the target compound including 1H NMR, 13C NMR and HRMS were shown as below. 

Data for 3-Phenyl-N-(2-(pyridin-2-yl)ethyl)-1,2,4-oxadiazole-5-carboxamide (F1), white solid, m.p. 110–112 ℃, yield 67.3%, purity 
96.1%; 1H NMR (400 MHz, CDCl3) δ 8.71 (s, 2H), 8.28 (s, 1H), 8.08 (d, J = 6.0 Hz, 2H), 7.78 (d, J = 36.0 Hz, 2H), 7.49 (d, J = 6.8 Hz, 3H), 
4.10 (s, 2H), 3.67 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 168.88, 168.73, 157.49, 153.41, 146.56, 140.00, 131.84, 129.08, 129.08, 127.68, 
127.68, 125.87, 125.14, 123.10, 39.08, 34.95. HRMS (ESI): calcd for C16H15N4O2 ([M+H]+), 295.11895; found, 295.11966. 
Data for N-(2-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)ethyl)-3-phenyl-1,2,4-oxadiazole-5-carboxamide (F2), white solid, m.p. 81–
82 ℃, yield 52.6%, purity 99.0%; 1H NMR (400 MHz, CDCl3) δ 8.79 (d, J = 0.8 Hz, 1H), 8.09 (dd, J = 7.6, 1.2 Hz, 3H), 7.94 (d, J = 1.2 Hz, 
1H), 7.56–7.47 (m, 3H), 4.07 (dd, J = 12.0, 6.0 Hz, 2H), 3.35 (t, J = 5.6 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 168.76, 168.66, 160.20, 
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153.05, 143.78 (d, J = 4.1 Hz), 134.01 (d, J = 3.5 Hz), 131.95, 131.81, 129.01, 129.01, 127.55, 127.55, 126.73, 125.74, 123.85 (dd, J = 239.37, 
33.84 Hz), 36.78, 33.93. HRMS (ESI): calcd for C17H13ClF3N4O2 ([M+H]+), 396.06736; found, 396.06738. 
Data for N-(2,4-difluorobenzyl)-3-phenyl-1,2,4-oxadiazole-5-carboxamide (F3), white solid, m.p. 92–93 ℃, yield 52.9%, purity 98.7%; 
1H NMR (400 MHz, CDCl3) δ 8.07 (d, J = 6.8 Hz, 2H), 7.60 (s, 1H), 7.53–7.42 (m, 4H), 6.87 (dd, J = 18.0, 8.8 Hz, 2H), 4.69 (d, J = 6.0 Hz, 
2H). 13C NMR (101 MHz, CDCl3) δ 168.77, 168.38, 163.26 (dd, J = 174.9, 12.1 Hz), 160.78 (dd, J = 174.5, 12.1 Hz), 153.07, 131.87, 131.62 
(dd, J = 9.9, 5.7 Hz), 129.03, 129.03, 127.55, 127.55, 125.65, 119.65 (dd, J = 15.2, 3.8 Hz), 111.73 (dd, J = 21.3, 3.8 Hz), 104.20, 37.50. HRMS 
(ESI): calcd for C16H13F2N3O2 ([M+H]+), 316.08921; found, 316.08899. 
Data for N-(2,4-dichlorophenyl)-3-phenyl-1,2,4-oxadiazole-5-carboxamide (F4), white solid, m.p. 163–164 ℃, yield 50.0%, purity 
98.4%; 1H NMR (400 MHz, CDCl3) δ 9.45 (s, 1H), 8.48 (d, J = 8.8 Hz, 1H), 8.14 (d, J = 6.8 Hz, 2H), 7.60–7.50 (m, 3H), 7.48 (d, J = 2.0 Hz, 
1H), 7.35 (dd, J = 8.8, 2.0 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 168.88, 168.27, 150.43, 132.06, 131.88, 131.03, 129.21, 129.11, 129.11, 
128.32, 127.65, 127.65, 125.44, 124.10, 122.25. HRMS (ESI): calcd for C15H9Cl2N3O2Na ([M+Na]+), 355.99640; found, 355.99606.  
Data for N-(2-(pyridin-2-yl)ethyl)-3-(p-tolyl)-1,2,4-oxadiazole-5-carboxamide (F5), yellow solid, m.p. 126–128 ℃, yield 43.3%, purity 
97.3%; 1H NMR (400 MHz, CDCl3) δ 8.61 (d, J = 4.4 Hz, 1H), 8.56 (s, 1H), 7.99 (d, J = 8.0 Hz, 2H), 7.65 (td, J = 7.6, 1.6 Hz, 1H), 7.30 (d, J 
= 8.0 Hz, 2H), 7.21 (dd, J = 7.6, 0.8 Hz, 2H), 3.94 (dd, J = 12.4, 6.0 Hz, 2H), 3.14 (t, J = 6.0 Hz, 2H), 2.42 (s, 3H). 13C NMR (101 MHz, 
CDCl3) δ 167.40, 157.57, 151.69, 147.89, 140.76, 135.49, 128.29, 128.29, 126.12, 126.12, 122.13, 122.13, 121.72, 120.52, 37.51, 34.59, 20.23. 
HRMS (ESI): calcd for C17H17N4O2 ([M+H]+), 309.13460; found, 309.13394.  
Data for N-(2-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)ethyl)-3-(p-tolyl)-1,2,4-oxadiazole-5-carboxamid- 
e (F6), white solid, m.p. 96–98 ℃, yield 58.1%, purity 98.9%; 1H NMR (400 MHz, CDCl3) δ 8.79 (s, 1H), 8.05 (s, 1H), 7.97 (d, J = 8.2 Hz, 
2H), 7.93 (t, J = 5.6 Hz, 1H), 7.30 (d, J = 8.0 Hz, 2H), 4.06 (dd, J = 12.1, 6.1 Hz, 2H), 3.35 (t, J = 5.9 Hz, 2H), 2.43 (s, 3H). 13C NMR (101 
MHz, CDCl3) δ 168.78, 168.53, 160.22, 153.13, 143.79 (d, J = 4.1 Hz), 142.27, 134.01 (d, J = 3.5 Hz), 131.95, 129.71, 127.49, 126.42, 126.08, 
124.04, 122.96, 121.32, 36.80, 33.96, 21.62. HRMS (ESI): calcd for C18H15ClF3N4O2 ([M+H]+), 411.08301; found, 411.08237.  
Data for N-(2,4-difluorobenzyl)-3-(p-tolyl)-1,2,4-oxadiazole-5-carboxamide (F7), white solid, m.p. 119–120 ℃, yield 45.9%, purity 
99.2%; 1H NMR (400 MHz, CDCl3) δ 7.96 (d, J = 8.4 Hz, 2H), 7.55 (s, 1H), 7.48–7.40 (m, 1H), 7.29 (d, J = 8.0 Hz, 2H), 6.93–6.83 (m, 2H), 
4.69 (d, J = 6.2 Hz, 2H), 2.42 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 168.78, 168.20, 164.17, 162.39 (d, J = 12.2 Hz), 161.69, 159.91 (d, J = 
12.1 Hz), 153.13, 142.39, 131.64 (dd, J = 9.7, 5.5 Hz), 129.75, 127.49, 122.80, 119.66 (d, J = 19.0 Hz), 111.74 (dd, J = 21.6, 3.8 Hz), 104.21, 
37.44, 21.65. HRMS (ESI): calcd for C17H14F2N3O2 ([M+H]+), 330.10486; found, 330.10410.  
Data for N-(2,4-dichlorophenyl)-3-(p-tolyl)-1,2,4-oxadiazole-5-carboxamide (F8), white solid, m.p. 163–165 ℃, yield 62.8%, purity 
99.1%; 1H NMR (400 MHz, CDCl3) δ 9.43 (s, 1H), 8.48 (d, J = 8.8 Hz, 1H), 8.02 (d, J = 8.4 Hz, 2H), 7.48 (d, J = 2.4 Hz, 1H), 7.34 (dd, J = 
10.0, 2.4 Hz, 3H), 2.44 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 168.89, 168.11, 150.50, 142.59, 131.91, 130.98, 129.80, 129.80, 129.20, 128.30, 
127.58, 127.58, 124.09, 122.60, 122.25, 21.67. HRMS (ESI): calcd for C16H11Cl2N3O2Na ([M+Na]+), 370.01205; found, 370.01202.  
Data for 3-(4-chlorophenyl)-N-(2-(pyridin-2-yl)ethyl)-1,2,4-oxadiazole-5-carboxamide (F9), white solid, m.p. 129–131 ℃, yield 55.5%, 
purity 98.4%; 1H NMR (400 MHz, CDCl3) δ 8.67 (s, 1H, Py-H), 8.63–8.58 (m, 1H), 8.10–8.01 (m, 2H), 7.67 (td, J = 7.7, 1.8 Hz, 1H), 7.52–
7.44 (m, 2H), 7.22 (dd, J = 7.6, 4.4 Hz, 2H), 3.99–3.89 (m, 2H), 3.19–3.11 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 169.06, 167.97, 158.92, 
152.79, 149.18, 137.93, 136.96, 129.33, 129.33, 128.86, 128.86, 124.36, 123.55, 121.96, 38.88, 35.78. HRMS (ESI): calcd for C16H14ClN4O2 

([M+H]+), 329.07998; found, 329.07922.  
Data for N-(2-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)ethyl)-3-(4-chlorophenyl)-1,2,4-oxadiazole-5- 
carboxamide (F10), white solid, m.p. 109–110 ℃, yield 43.7%, purity 99.5%; 1H NMR (500 MHz, CDCl3) δ 8.77 (s, 1H), 8.0
7 (s, 1H), 8.00 (d, J = 8.6 Hz, 2H), 7.92 (d, J = 1.8 Hz, 1H), 7.48–7.43 (m, 2H), 4.04 (dd, J = 9.6 Hz, J = 8.8 Hz, 2H), 3.33
 (t, J = 4.8 Hz, 2H). 13C NMR (126 MHz, CDCl3) δ 168.88, 168.06, 160.26, 152.95, 143.84 (d, J = 3.0 Hz), 138.13, 134.11 (d, 
J = 2.1 Hz), 132.04, 129.46, 129.46, 128.93, 128.93, 126.33 (q, J = 54.3 Hz), 124.29, 122.73 (d, J = 272.9 Hz), 36.88, 33.98. HR
MS (ESI): calcd for C17H12Cl2F3N4O2 ([M+H]+), 431.02839; found, 431.02731.  
Data for 3-(4-chlorophenyl)-N-(2,4-difluorobenzyl)-1,2,4-oxadiazole-5-carboxamide (F11), white solid, m.p. 97–98 ℃, yield 54.2%, 
purity 98.5%; 1H NMR (400 MHz, CDCl3) δ 8.02 (d, J = 8.4 Hz, 2H), 7.55 (s, 1H), 7.47 (d, J = 8.4 Hz, 2H), 7.43 (dd, J = 8.8, 6.4 Hz, 1H), 
6.92–6.83 (m, 2H), 4.69 (d, J = 6.0 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 168.51, 167.99, 163.22 (d, J = 176.2 Hz), 160.80 (d, J = 185.5 Hz), 
152.89, 138.16, 131.65 (dd, J = 9.1, 5.2 Hz), 129.41, 129.41, 128.86, 128.86, 124.12, 119.59 (d, J = 15.2 Hz), 111.75 (dd, J = 21.4, 3.7 Hz), 
104.23, 37.56. HRMS (ESI): calcd for C16H10ClF2N3O2Na ([M+Na]+), 372.03218; found, 372.03220. 
Data for 3-(4-chlorophenyl)-N-(2,4-dichlorophenyl)-1,2,4-oxadiazole-5-carboxamide (F12), white solid, m.p. 169–171 ℃, yield 57.3%, 
purity 98.5%; 1H NMR (400 MHz, CDCl3) δ 9.41 (s, 1H), 8.48 (d, J = 9.2 Hz, 1H), 8.09 (d, J = 8.4 Hz, 2H), 7.51 (d, J = 8.8 Hz, 2H), 7.49 (d, 
J = 2.4 Hz, 1H), 7.35 (dd, J = 8.8, 2.0 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 168.43, 168.12, 150.26, 138.38, 131.79, 131.14, 131.14, 129.50, 
129.50, 129.23, 128.96, 128.96, 128.35, 124.00, 122.28. HRMS (ESI): calcd for C15H7Cl3N3O2 ([M-H]-), 365.96984; found, 365.96996.  
Data for N-(2-(pyridin-2-yl)ethyl)-3-(thiophen-2-yl)-1,2,4-oxadiazole-5-carboxamide (F13), yellow solid, m.p. 133–135 ℃, yield 57.2%, 
purity 98.7%; 1H NMR (500 MHz, CDCl3) δ 8.62 (s, 1H), 8.58 (d, J = 4.5 Hz, 1H), 7.82 (d, J = 4.5 Hz, 1H), 7.64 (t, J = 17.5 Hz, 1H), 7.53 
(d, J = 6.0 Hz, 1H), 7.19 (t, J = 2.5 Hz, 2H), 7.15 (dd, J = 5.0, 4.0 Hz, 1H), 3.91 (dd, J = 12.5, 11.0Hz, 2H), 3.14–3.09 (m, 2H). 13C NMR (126 
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MHz, CDCl3) δ 168.82, 164.91, 158.99, 152.82, 149.32, 137.01, 130.48, 130.16, 128.22, 127.33, 123.62, 122.03, 38.99, 35.90. HRMS (ESI): 
calcd for C14H13N4O2S ([M+H]+), 310.07537; found, 310.07428.  
Data for N-(2-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)ethyl)-3-(thiophen-2-yl)-1,2,4-oxadiazole-5- 
carboxamide (F14), yellow solid, m.p. 94–96 ℃, yield 56.0%, purity 99.4%; 1H NMR (500 MHz, CDCl3) δ 8.76 (s, 1H), 8.07 (s, 1H), 7.92 
(s, 1H), 7.80 (d, J = 3.5 Hz, 1H), 7.53 (d, J = 6.0 Hz, 1H), 7.15 (dd, J = 5.0, 3.8 Hz, 1H), 4.03 (dd, J = 12.0, 6.2 Hz, 2H), 3.32 (t, J = 5.9 Hz, 
2H). 13C NMR (126 MHz, CDCl3) δ 168.55, 164.88, 160.24, 152.89, 143.84 (d, J = 3.9 Hz), 134.09 (d, J = 3.3 Hz), 132.01, 130.52, 130.26, 
128.26, 127.14, 126.30 (d, J = 33.9 Hz), 122.74 (d, J = 272.9 Hz), 36.91, 33.96. HRMS (ESI): calcd for C15H11ClF3N4O2S ([M+H]+), 403.02379; 
found, 403.02222.  
Data for N-(2,4-difluorobenzyl)-3-(thiophen-2-yl)-1,2,4-oxadiazole-5-carboxamide (F15), yellow solid, m.p. 102–103 ℃, yield 63.7%, 
purity 98.8%; 1H NMR (400 MHz, CDCl3) δ 7.82 (dd, J = 3.6, 0.8 Hz, 1H), 7.55 (dd, J = 4.8, 1.2 Hz, 2H), 7.47–7.39 (m, 1H), 7.17 (dd, J = 
4.8, 3.6 Hz, 1H), 6.92–6.82 (m, 2H), 4.68 (d, J = 6.0 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 168.17, 164.79, 163.26 (d, J = 164.9 Hz), 160.72 
(d, J = 176.4 Hz), 152.83, 131.64 (dd, J = 9.8, 5.6 Hz), 130.46, 130.26, 128.22, 126.96, 119.56 (d, J = 15.2 Hz), 111.74 (d, J = 25.3 Hz), 104.22, 
37.48. HRMS (ESI): calcd for C14H10F2N3O2S ([M+H]+), 322.04563; found, 322.04425. 
Data for N-(2,4-dichlorophenyl)-3-(thiophen-2-yl)-1,2,4-oxadiazole-5-carboxamide (F16), white solid, m.p. 147–148 ℃, yield 53.7%, 
purity 99.3%; 1H NMR (400 MHz, CDCl3) δ 9.38 (s, 1H), 8.46 (d, J = 9.2 Hz, 1H), 7.90 (dd, J = 4.0, 1.2 Hz, 1H), 7.59 (dd, J = 5.2, 1.2 Hz, 
1H), 7.49 (d, J = 2.4 Hz, 1H), 7.35 (dd, J = 8.8, 2.4Hz, 1H), 7.20 (dd, J = 4.8, 3.6 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 168.06, 164.97, 
150.23, 131.80, 131.12, 130.85, 130.53, 129.23, 128.31, 128.24, 126.70, 124.19, 122.35. HRMS (ESI): calcd for C13H7Cl2N3O2SNa ([M+Na]+), 
361;95282; found, 361;95276.  
Data for 3-(6-bromopyridin-3-yl)-N-(2-(pyridin-2-yl)ethyl)-1,2,4-oxadiazole-5-carboxamide (F17), white solid, m.p. 135–137 ℃, yield 
53.0%, purity 93.8%; 1H NMR (400 MHz, CDCl3) δ 9.15–9.12 (m, 1H), 8.80 (s, 1H), 8.60 (d, J = 4.4 Hz, 1H), 8.36 (dd, J = 8.4, 2.4 Hz, 1H), 
7.67 (td, J = 7.6, 1.6 Hz, 1H), 7.50 (dd, J = 8.4, 0.4 Hz, 1H), 7.25–7.19 (m, 2H), 3.99–3.91 (m, 2H), 3.19–3.11 (m, 2H). 13C NMR (101 MHz, 
CDCl3) δ 169.56, 166.09, 158.97, 154.58, 152.46, 149.20, 148.79, 137.29, 137.00, 124.75, 123.57, 122.01, 121.26, 38.94, 35.68. HRMS (ESI): 
calcd for C15H12BrN5O2 ([M-H]-), 407.98574; found, 407.98596.  
Data for 3-(6-bromopyridin-3-yl)-N-(2-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)ethyl)-1,2,4-oxadiazole- 
5-carboxamide (F18), white solid, m.p. 118–120 ℃, yield 43.8%, purity 99.6%; 1H NMR (400 MHz, CDCl3) δ 9.10 (d, J = 2.4 Hz, 1H), 
8.78 (s, 1H), 8.34 (dd, J = 8.2, 2.4 Hz, 1H), 8.13 (s, 1H), 7.95 (d, J = 1.6 Hz, 1H), 7.50 (d, J = 8.2 Hz, 1H), 4.07 (dd, J = 12.0, 6.0 Hz, 2H), 
3.36 (t, J = 6.0 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 169.25, 166.11, 160.14, 154.69, 152.54, 148.75, 143.76 (d, J = 3.9 Hz), 137.27, 134.05, 
131.97, 126.51, 126.18, 124.78, 121.11, 36.92, 33.84. HRMS (ESI): calcd for C16H10BrClF3N5O2 ([M-H]-), 509.93415; found, 509.93390.  
Data for 3-(6-bromopyridin-3-yl)-N-(2,4-difluorobenzyl)-1,2,4-oxadiazole-5-carboxamide (F19), white solid, m.p. 128–129 ℃, yield 
53.1%, purity 98.5%; 1H NMR (400 MHz, CDCl3) δ 9.08 (d, J = 2.0 Hz, 1H), 8.34 (dd, J = 8.2, 2.4 Hz, 1H), 7.60 (s, 1H), 7.49 (d, J = 8.0 Hz, 
1H), 7.48–7.40 (m, 1H), 7.01–6.78 (m, 2H), 4.71 (d, J = 6.0 Hz, 2H). 113C NMR (101 MHz, CDCl3) δ 168.94, 166.11, 163.30 (dd, J = 178.1, 
11.9 Hz), 160.81 (dd, J = 177.8, 12.2 Hz), 154.76, 152.59, 148.71, 137.28, 131.68 (dd, J = 9.8, 6.4 Hz), 124.82, 121.01, 119.47 (dd, J = 14.9, 
3.7 Hz), 111.77 (dd, J = 21.5, 3.9 Hz), 104.26, 37.62. HRMS (ESI): calcd for C15H9BrF2N4O2 ([M-H]-), 428.95600; found, 428.95587.  
Data for 3-(6-bromopyridin-3-yl)-N-(2,4-dichlorophenyl)-1,2,4-oxadiazole-5-carboxamide (F20), white solid, m.p. 201–202 ℃, yield 
53.8%, purity 99.0%; 1H NMR (400 MHz, DMSO-d6) δ 11.18 (s, 1H), 9.10 (d, J = 2.2 Hz, 1H), 8.50 (dd, J = 8.4, 2.4 Hz, 1H), 7.82 (d, J = 
6.1 Hz, 1H), 7.81 (s, 1H), 7.70 (d, J = 8.6 Hz, 1H), 7.55 (dd, J = 8.6, 2.4 Hz, 1H). 13C NMR (101 MHz, DMSO-d6) δ 169.65, 166.28, 153.88, 
152.01, 148.84, 138.74, 132.73, 132.53, 130.78, 129.86, 129.51, 128.52, 125.80, 121.82. HRMS (ESI): calcd for C14H6BrCl2N4O2 ([M-H]-), 
410.90457; found, 410.90454 
Data for 3-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)-N-(2-(pyridin-2-yl)ethyl)-1,2,4-oxadiazole-5-carbo- 
xamide (F21), yellow solid, m.p. 140–141 ℃, yield 56.5%, purity 92.4%; 1H NMR (400 MHz, CDCl3) δ 8.96 (d, J = 1.22 Hz, 1H), 8.56 
(dd, J = 4.8, 0.8 Hz, 1H), 8.87 (s, 1H), 8.18 (d, J = 2.4 Hz, 1H), 7.46 (td, J = 8.0, 2.0 Hz, 1H), 7.21–7.17 (m, 1H), 3.96 (dd, J = 12.4, 7.0 Hz, 
2H), 3.14 (t, J = 6.4 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 169.37, 166.17, 158.73, 152.42, 149.33, 146.60, 144.64 (d, J = 3.8 Hz), 136.81, 
136.32 (d, J = 3.5 Hz), 132.70, 129.01 (d, J = 34.2 Hz), 123.47, 121.88, 120.75, 39.00, 35.99. HRMS (ESI): calcd for C16H12ClF3N5O2 ([M+H]+), 
398.06261; found, 398.06070.  
Data for 3-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)-N-(2-(3-chloro-5-(trifluoromethyl)pyridin-2-yl) 
ethyl)-1,2,4-oxadiazole-5-carboxamide (F22), white solid, m.p. 158–159 ℃, yield 49.9%, purity 99.4%; 1H NMR (400 MHz, CDCl3) δ 
8.96 (d, J = 0.8 Hz, 1H), 8.74 (s, 1H), 8.19 (d, J = 1.2 Hz, 1H), 8.08 (s, 1H), 7.93 (d, J = 1.6 Hz, 1H), 4.07 (m, 2H), 3.35 (m, 2H). 13C NMR 
(101 MHz, CDCl3) δ 169.13, 166.09, 159.98, 152.48, 146.44, 144.66 (d, J = 3.8 Hz), 143.82 (d, J = 4.0 Hz), 136.39 (d, J = 3.5 Hz), 133.97 (d, 
J = 3.6 Hz), 132.75, 131.91, 129.09 (d, J = 34.3 Hz), 126.23 (d, J = 33.7 Hz), 123.72 (d, J = 57.3 Hz), 121.00 (d, J = 57.8 Hz), 36.90, 33.89. 
HRMS (ESI): calcd for C17H10Cl2F6N5O2 ([M+H]+), 500.01103; found, 500.00858.  
Data for 3-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)-N-(2,4-difluorobenzyl)-1,2,4-oxadiazole-5-carboxa- 
mide (F23), white solid, m.p. 112–114 ℃, yield 47.7%, purity 98.6%; 1H NMR (400 MHz, CDCl3) δ 8.95 (s, 1H), 8.19 (s, 1H), 7.64 (s, 
1H), 7.46–7.37 (m, 1H), 6.92–6.81 (m, 2H), 4.68 (d, J = 6.0 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 168.82, 166.08, 164.13, 161.64, 152.41, 
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146.19, 144.67 (d, J = 3.8 Hz), 136.53 (d, J = 3.6 Hz), 132.82, 131.79 (dd, J = 9.9, 5.5 Hz), 129.12 (d, J = 34.3 Hz), 122.04 (d, J = 274.6 Hz), 
119.27, 111.73 (dd, J = 21.4, 3.6 Hz), 104.22, 37.57. HRMS (ESI): calcd for C16H9ClF5N4O2 ([M+H]+), 419.03287; found, 419.03104.  
Data for 3-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)-N-(2,4-dichlorophenyl)-1,2,4-oxadiazole-5- 
carboxamide (F24), white solid, m.p. 137–138 ℃, yield 55.0%, purity 92.3%; 1H NMR (400 MHz, CDCl3) δ 9.41 (s, 1H), 8.99 (d, J = 0.8 
Hz, 1H), 8.44 (d, J = 8.8 Hz, 1H), 8.21 (d, J = 1.2 Hz, 1H), 7.49 (d, J = 2.0 Hz, 1H), 7.37 (dd, J = 8.8, 2.0 Hz, 1H). 13C NMR (101 MHz, 
CDCl3) δ 168.72, 166.30, 149.94, 146.29, 144.76 (d, J = 3.7 Hz), 136.32 (d, J = 3.5 Hz), 132.84, 131.59, 131.41, 129.31, 128.31, 124.47, 123.45, 
122.62, 120.73. HRMS (ESI): calcd for C15H6Cl3F3N4O2Na ([M+Na]+), 458.94006; found, 458.93991.  
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01 #55 RT: 0.57 AV: 1 NL: 8.42E7
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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HPLC of compound F2 

 
1H NMR of compound F2 

 
13C NMR of compound F2 
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02 #39 RT: 0.38 AV: 1 NL: 6.31E7
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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03 #33 RT: 0.32 AV: 1 NL: 9.80E7
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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13C NMR of compound F4

F4 #16 RT: 0.07 AV: 1 NL: 2.99E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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-0.95489 ppm

357.99301

 

HRMS of compound F4 

 

HPLC of compound F5 
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HRMS of compound F5  
HPLC of compound F6 

 

1H NMR of compound F6 

05 #33 RT: 0.32 AV: 1 NL: 4.07E9
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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HRMS of compound F6  

06 #43 RT: 0.42 AV: 1 NL: 4.81E7
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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HPLC of compound F7 

 

1H NMR of compound F7 
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HRMS of compound F7  

HPLC of compound F8 

 

07 #37 RT: 0.36 AV: 1 NL: 9.65E7
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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1H NMR of compound F8 

 

13C NMR of compound F8

F8 #60 RT: 0.27 AV: 1 NL: 5.43E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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HRMS of compound F8  
HPLC of compound F9 

 

1H NMR of compound F9 
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HRMS of compound F9 

 

09 #37 RT: 0.36 AV: 1 NL: 1.25E9
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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HPLC of compound F10 

 

1H NMR of compound F10 



Int. J. Mol. Sci. 2022, 23, 1596 28 of 56 
 

 

 

13C NMR of compound F10

 

10 #45 RT: 0.44 AV: 1 NL: 5.60E7
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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HRMS of compound F10

 
HPLC of compound F11 

 

1H NMR of compound F11 
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13C NMR of compound F11 

F11 #31 RT: 0.14 AV: 1 NL: 3.17E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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HRMS of compound F11

 
HPLC of compound F12 

 

1H NMR of compound F12 
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13C NMR of compound F12 

F12_211101154401 #28 RT: 0.13 AV: 1 NL: 2.87E9
T: FTMS - p ESI Full ms [100.0000-1500.0000]
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HRMS of compound F12

 
HPLC of compound F13 

 

1H NMR of compound F13 
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13 #29 RT: 0.29 AV: 1 NL: 1.75E9
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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HRMS of compound F13

 
HPLC of compound F14 

 

1H NMR of compound F14 
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T: FTMS + p ESI Full ms [150.0000-2200.0000]
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HPLC of compound F15 

 

1H NMR of compound F15  
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13C NMR of compound F15

 
HRMS of compound F15

 
HPLC of compound F16 

15 #33 RT: 0.33 AV: 1 NL: 4.70E7
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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13C NMR of compound F16

F16 #33 RT: 0.15 AV: 1 NL: 1.18E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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C13 H7 O2 N3 Cl2 Na S = 361.95282
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HRMS of compound F16

 
HPLC of compound F17 
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13C NMR of compound F17

F17_211101154744 #32 RT: 0.14 AV: 1 NL: 1.18E7
T: FTMS - p ESI Full ms [100.0000-1500.0000]
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C15 H12 O2 N5 Br Cl = 407.98574
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HRMS of compound F17

 
HPLC of compound F18 
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13C NMR of compound F18

F18_211101155513 #28 RT: 0.13 AV: 1 NL: 5.75E7
T: FTMS - p ESI Full ms [100.0000-1500.0000]
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13C NMR of compound F19

F19_211101155358 #31 RT: 0.14 AV: 1 NL: 2.68E7
T: FTMS - p ESI Full ms [100.0000-1500.0000]
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HRMS of compound F19 

 

 
HPLC of compound F20 
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13C NMR of compound F20

F20_211101154901 #29 RT: 0.13 AV: 1 NL: 2.91E7
T: FTMS - p ESI Full ms [100.0000-1500.0000]
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412.90192

410.90454
C14 H6 O2 N4 Br Cl2 = 410.90457

-0.07049 ppm
414.89911

413.90552

 
HRMS of compound F20

 
HPLC of compound F21 
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1H NMR of compound F21 
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13C NMR of compound F21

 
HRMS of compound F21 

 

 

HPLC of compound F22 

21 #31 RT: 0.31 AV: 1 NL: 2.02E9
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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398.06070
C 16 H12 O2 N5 Cl F 3 = 398.06261

-4.80830 ppm

400.05725
399.06262

401.05991

402.06229393.20840382.06769 384.28857 413.26321409.18143407.04678397.39914386.05258
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1H NMR of compound F22 
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13C NMR of compound F22

 
HRMS of compound F22 

 

 

HPLC of compound F23 

22 #37 RT: 0.37 AV: 1 NL: 1.15E8
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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500.00858
C 17 H10 O2 N5 Cl2 F 6 = 500.01103

-4.90044 ppm

501.01190

488.02966483.34146 491.29724490.02832484.34756 492.30246 497.23325495.23773 499.69781 501.88611493.34854
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1H NMR of compound F23 
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13C NMR of compound F23

 
HRMS of compound F23 

 

 

HPLC of compound F24 

23 #39 RT: 0.39 AV: 1 NL: 9.94E6
T: FTMS + p ESI Full ms [150.0000-2200.0000]
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419.03104
C 16 H9 O2 N4 Cl F 5 = 419.03287

-4.37770 ppm

421.02798

413.26450

423.24857405.25943
414.26767408.30667 432.27820

422.03125

398.30286 400.31775
435.26871425.21286 428.22873411.09229401.32007 404.31165 416.29544
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1H NMR of compound F24 
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13C NMR of compound F24

F24 #28 RT: 0.12 AV: 1 NL: 1.61E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]

360 380 400 420 440 460 480 500 520 540 560
m/z
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458.93991
C15 H6 O2 N4 Cl 3 F3 Na = 458.94006

-0.33445 ppm

 

HRMS of compound F24 

 

 


