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1. General information

1H NMR spectra were recorded on Bruker 400 or 600 MHz spectrometer and the chemical shifts were reported

in parts per million (δ) relative to internal standard TMS (0 ppm) for CDCl3. The peak patterns are indicated as

follows: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet. The coupling constants, J, are reported in Hertz

(Hz). 13C NMR spectra were obtained at Bruker 100 or 150 MHz and referenced to the internal solvent signals. 19F

NMR spectra were obtained at Bruker 564 MHz. CDCl3 or DMSO-d6 was used as the NMR solvent. High

resolution mass spectra (HRMS) were acquired on Thermo Q-Exactive instrument (quadrupole mass analyzer)

using electrospray ionization mode (ESI). Flash column chromatography was performed over silica gel 200-300.

All other reagents were purchased from Alfa, Aldrich, TCI, Energy, Innochem and used without further

purification.

2. General procedure for the synthesis of substrate 1

Step 1: To a mixture of the ketone (5.0 mmol, 1.0 equiv) and isopropenyl acetate (25.0 mmol, 5.0 equiv) was

added TsOH·H2O (0.5 mmol, 10 mol%). The resulting mixture was refluxed overnight. The acetone formed was

continuously distilled off. The reaction mixture was cooled to room temperature and diluted with EtOAc (20.0 mL)

and water (30.0 mL). The aqueous layer was extracted with EtOAc (2 x 20.0 mL). The combined organic layers

were dried over Na2SO4 and the solvent was evaporated in vacuo. The resulting crude mixture was purified by

column chromatography using silica gel (200-300 mesh size) and PE / EtOAc (30:1 to 2:1) as the eluent.

Step 2: A flame-dried reaction vessel with a magnetic stirring bar was charged with CF3SO2Na (124.8 mg, 0.8

mmol, 4.0 equiv.), cuprous iodide (5.7 mg, 0.03 mmol, 0.15 equiv.), enol acetates (0.2 mmol, 1.0 equiv.) and

MeCN (1.0 mL) in sequence. After the reaction mixture was cooled to 0 oC using an ice bath, an aqueous solution

of TBHP (70% solution in water, 1.0 mmol, 5.0 equiv.) was slowly added dropwise with stirring. The mixture was

stirred at room temperature under air for 2 h. The resulting mixture was concentrated under reduced pressure. After

evaporation, the residue was purified by column chromatography using silica gel (200-300 mesh size) and PE /

CH2Cl2 as the eluent . The characterization data were consistent with the literature[1-2].

3. General procedure for the synthesis of substrate 3

To the boronic acid (1 mmol, 1.0 equiv) in MeOH (5.0 mL) were added NaN3 (1.5 mmol, 1.5 equiv) and
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Cu(OAc)2 (0.1 mmol, 0.1 equiv). The mixture was stirred in a Schlenk tube (25.0 mL) vial at 55 oC under air for

6-12 h. The progress of the reaction was monitored by TLC. After completion of the reaction , the mixture was

cooled to room temperature and quenching the reaction with water (10.0 mL). The mixture was diluted with DCM

(5.0 mL x 3). The organic layers were dried over Na2SO4 and evaporated in vacuo to get the crude products. The

residue was purified by column chromatography on silica gel to give the pure products. The characterization data

were consistent with the literature[3].

4. General procedure and characterization data for the product 4

A Schlenk tube (10.0 mL) equipped with a cap and a magnetic stir bar was charged with 3,3,3-trifluoroketone 1

(0.1 mmol, 1.0 equiv), hydrazide 2 (0.3 mmol, 3.0 equiv), azide 3 (0.2 mmol, 2.0 equiv), K2CO3 (0.2 mmol, 2.0

equiv), and MeCN (1.0 mL) under air atmosphere. The reaction mixture was stirred at 100 oC in an oil bath for 6 h.

After the mixture was cooled to room temperature, the solvent was evaporated in vacuo to give the crude product.

The residue was purified by column chromatography on silica gel to give the pure product 4.

2-Methyl-5-(1-(3-nitrophenyl)-5-phenyl-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4a). (33.1 mg, 95%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.5); white solid; 1H NMR (600 MHz,

CDCl3) δ 8.31 (d, J = 8.4 Hz, 1H), 8.29-8.27 (m, 1H), 7.69-7.65 (m, 1H), 7.65-7.61 (m, 1H), 7.53-7.48 (m, 1H),

7.47-7.42 (m, 4H), 2.61 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 164.0, 157.8, 148.4, 138.0, 136.6, 132.2, 130.8,

130.4, 130.3, 130.2, 129.0, 124.2, 123.9, 120.1, 10.9; HRMS (ESI) m/z [M+Na]+ Calcd for C17H12N6NaO3+:

371.0863; Found: 371.0863.
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2-Methyl-5-(1-(3-nitrophenyl)-5-(p-tolyl)-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4b). (24.3 mg, 67%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.5); yellow solid; 1H NMR (600 MHz,

CDCl3) δ 8.33-8.30 (m, 2H), 7.68-7.66 (m, 1H), 7.66-7.63 (m, 1H), 7.32 (d, J = 8.1 Hz, 2H), 7.24 (d, J = 7.9 Hz,

2H), 2.61 (s, 3H), 2.39 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 163.9, 157.8, 148.4, 141.1, 138.2, 136.6, 132.0,

130.4, 130.4, 130.0, 129.7, 124.0, 120.7, 120.1, 21.4, 10.8; HRMS (ESI) m/z [M+Na]+ Calcd for C18H14N6NaO3+ :

385.1020; Found: 385.1016.

2-(5-(4-Methoxyphenyl)-1-(3-nitrophenyl)-1H-1,2,3-triazol-4-yl)-5-methyl-1,3,4-oxadiazole (4c). (22.7 mg,

60%). Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.5); yellow solid; 1H NMR

(600 MHz, CDCl3) δ 8.34-8.29 (m, 2H), 7.69-7.62 (m, 2H), 7.37 (d, J = 8.8 Hz, 2H), 6.94 (d, J = 8.8 Hz, 2H), 3.84

(s, 3H), 2.62 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 163.9, 161.3, 158.0, 148.5, 138.1, 136.8, 131.9, 131.7, 130.4,

130.4, 124.1, 120.2, 115.5, 114.6, 55.3, 10.9; HRMS (ESI) m/z [M+H]+ Calcd for C18H15N6O4+ : 379.1149; Found:

379.1144.

2-(5-(4-Fluorophenyl)-1-(3-nitrophenyl)-1H-1,2,3-triazol-4-yl)-5-methyl-1,3,4-oxadiazole (4d). (28.2 mg,

77%). Isolated by flash chromatography (dichloromethane / methanol = 50 : 1, Rf = 0.6); yellow solid; 1H NMR

(600 MHz, CDCl3) δ 8.35-8.32 (m, 1H), 8.32-8.29 (m, 1H), 7.68-7.64 (m, 2H), 7.48-7.44 (m, 2H), 7.15 (t, J = 8.5

Hz, 2H), 2.63 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 164.1, 163.9 (d, JC-F = 255.4 Hz), 157.7, 148.5, 137.1, 136.4,

132.5 (d, JC-F = 8.8 Hz), 132.3, 130.6, 130.4, 124.3, 120.2, 119.9 (d, JC-F = 3.3 Hz), 116.5 (d, JC-F = 21.9 Hz), 10.9;
19F NMR (564 MHz, CDCl3) δ -107.7 (1F). HRMS (ESI) m/z [M+Na]+ Calcd for C17H11FN6NaO3+: 389.0769;

Found: 389.0762.

2-(5-(4-Chlorophenyl)-1-(3-nitrophenyl)-1H-1,2,3-triazol-4-yl)-5-methyl-1,3,4-oxadiazole (4e). (34.8 mg,
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91%). Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.6); white solid; 1H NMR (600

MHz, CDCl3) δ 8.36-8.33 (m, 2H), 7.68-7.62 (m, 2H), 7.44-7.39 (m, 4H), 2.63 (s, 3H); 13C NMR (150 MHz,

CDCl3) δ 164.2, 157.6, 148.6, 137.3, 137.0, 136.4, 132.3, 131.6, 130.6, 130.4, 129.5, 124.4, 122.3, 120.2, 10.9;

HRMS (ESI) m/z [M+Na]+ Calcd for C17H11ClN6NaO3+ : 405.0473; Found: 405.0473.

2-(5-(4-Bromophenyl)-1-(3-nitrophenyl)-1H-1,2,3-triazol-4-yl)-5-methyl-1,3,4-oxadiazole (4f). (39.7 mg,

93%). Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.5); white solid; 1H NMR (400

MHz, CDCl3) δ 8.37-8.33 (m, 2H), 7.69-7.64 (m, 1H), 7.64-7.61 (m, 1H), 7.59 (d, J = 8.5 Hz ,2H), 7.33 (d, J = 8.5

Hz, 2H), 2.64 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 164.2, 157.6, 148.6, 137.0, 136.4, 132.4, 132.3, 131.7, 130.6,

130.4, 125.7, 124.5, 122.7, 120.3, 10.9; HRMS (ESI) m/z [M+H]+ Calcd for C17H12BrN6O3 : 427.0149; Found:

427.0148.

2-Methyl-5-(1-(3-nitrophenyl)-5-(4-(trifluoromethyl)phenyl)-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4g).

(33.4 mg, 80%). Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.4); yellow solid; 1H

NMR (600 MHz, CDCl3) δ 8.38-8.33 (m, 2H), 7.72 (d, J = 8.3 Hz, 2H), 7.67 (t, J = 8.2 Hz, 1H), 7.64-7.59 (m, 3H),

2.64 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 164.3, 157.5, 148.6, 136.6, 136.2, 132.7 (q, JC-F = 32.8 Hz), 132.6,

130.8, 130.7, 130.4, 127.7, 126.0 (q, JC-F = 4.4 Hz), 124.6, 123.4 (q, JC-F = 276.2 Hz), 120.3, 10.9; 19F NMR (564

MHz, CDCl3) δ -63.1 (3F). HRMS (ESI) m/z [M+Na]+ Calcd for C18H11F3N6NaO3+ : 439.0737; Found: 439.0730.

2-Methyl-5-(1-(3-nitrophenyl)-5-(4-nitrophenyl)-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4h). (18.9 mg,

48%). Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.4); yellow solid; 1H NMR

(400 MHz, DMSO-d6) δ 8.47-8.44 (m, 1H), 8.41-8.37 (m, 1H), 8.29 (d, J = 8.9 Hz, 2H), 7.91-7.87 (m, 1H),

7.84-7.78 (m, 3H), 2.58 (s, 3H); 13C NMR (100 MHz, DMSO-d6) δ 164.7, 157.7, 148.8, 148.4, 137.3, 136.1, 132.7,
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132.1, 131.7, 131.5, 130.1, 125.5, 124.0, 121.7, 10.9; HRMS (ESI) m/z [M+H]+ Calcd for C17H12N7O5+ : 394.0894;

Found: 394.0894.

2-Methyl-5-(5-(naphthalen-2-yl)-1-(3-nitrophenyl)-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4i). (24.3 mg,

61%). Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.6); yellow solid; 1H NMR

(600 MHz, CDCl3) δ 8.44-8.39 (m, 1H), 8.28 (d, J = 8.5 Hz, 1H), 8.09 ( s, 1H), 7.87 (s, 1H), 7.86-7.83 (m, 2H),

7.61-7.57 (m, 2H), 7.55 (t, J = 8.2 Hz, 2H), 7.35-7.31 (m, 1H), 2.60 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 164.1,

157.9, 148.5, 138.1, 136.7, 133.8, 132.7, 132.4, 131.1, 130.4, 130.3, 129.0, 128.5, 128.0, 127.8, 127.1, 125.9,

124.2, 121.0, 120.2, 10.9; HRMS (ESI) m/z [M+Na]+ Calcd for C21H14N6NaO3+ : 421.1020; Found: 421.1015.

2-Methyl-5-(1-(3-nitrophenyl)-5-(thiophen-2-yl)-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4j). (7.1 mg, 20%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.6); yellow solid; 1H NMR (600 MHz,

CDCl3) δ 8.43-8.38 (m, 1H), 8.38-8.34 (m, 1H), 7.83-7.79 (m, 1H), 7.79-7.76 (m, 1H), 7.73 (t, J = 8.1 Hz, 1H),

7.58-7.49 (m, 1H), 7.19-7.13 (m, 1H), 2.65 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 164.2, 157.7, 148.6, 136.5,

133.4, 132.8, 132.2, 131.3, 130.7, 130.6, 128.1, 124.8, 122.8, 121.0, 11.0; HRMS (ESI) m/z [M+H]+ Calcd for

C15H11N6O3S+ : 355.0608; Found: 355.0603.

2-Methyl-5-(5-methyl-1-(3-nitrophenyl)-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4k). (22.0 mg, 77%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.4); yellow solid; 1H NMR (600 MHz,

CDCl3) δ 8.50-8.44 (m, 2H), 7.96 (d, J = 8.2 Hz, 1H), 7.86 (t, J = 8.4 Hz, 1H), 2.80 (s, 3H), 2.68 (s, 3H); 13C NMR

(150 MHz, CDCl3) δ 163.6, 158.3, 148.7, 136.2, 135.5, 132.5, 130.9, 130.6, 124.7, 120.1, 10.9, 10.1; HRMS (ESI)

m/z [M+H]+ Calcd for C12H11N6O3+ : 287.0887; Found: 287.0882.
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2-(1-(3-Nitrophenyl)-5-phenyl-1H-1,2,3-triazol-4-yl)-5-phenyl-1,3,4-oxadiazole (4l). (39.8 mg, 97%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.6); yellow solid; 1H NMR (600 MHz,

CDCl3) δ 8.35-8.28 (m, 2H), 8.08 (d, J = 7.4 Hz, 2H), 7.72-7.68 (m, 1H), 7.64 (t, J = 7.8 Hz, 1H), 7.56-7.47 (m,

8H); 13C NMR (150 MHz, CDCl3) δ 164.8, 157.5, 148.5, 138.3, 136.6, 132.3, 132.0, 130.9, 130.5, 130.3, 130.2,

129.1, 129.0, 127.1, 124.2, 124.0, 123.3, 120.0; HRMS (ESI) m/z [M+H]+ Calcd for C22H15N6O3+: 411.1200;

Found: 411.1200.

2-(Methoxymethyl)-5-(1-(3-nitrophenyl)-5-phenyl-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4m). (36.8 mg,

97%). Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.5); white solid; 1H NMR (600

MHz, CDCl3) δ 8.33-8.30 (m, 1H), 8.29-8.27 (m, 1H), 7.69-7.67 (m, 1H), 7.64 (t, J = 7.9 Hz, 1H), 7.53-7.49 (m,

1H), 7.48-7.43 (m, 4H), 4.71 (s, 2H), 3.47(s, 3H); 13C NMR (150 MHz, CDCl3) δ 163.4, 158.4, 148.4, 138.4, 136.5,

131.9, 130.9, 130.5, 130.3, 130.2, 129.1, 124.2, 123.8, 120.0, 63.6, 59.1; HRMS (ESI) m/z [M+Na]+ Calcd for

C18H14N6NaO4+: 401.0969; Found: 401.0960.

2-(1-(3-Nitrophenyl)-5-phenyl-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4n). (21.7 mg, 65%). Isolated by flash

chromatography (dichloromethane / methanol = 50:1, Rf = 0.6); yellow solid; 1H NMR (600 MHz, DMSO-d6) δ

9.37 (s, 1H), 8.39-8.34 (m, 2H), 7.91-7.86 (m, 1H), 7.79 (t, J = 8.6 Hz, 1H), 7.53-7.47 (m, 3H), 7.47-7.43 (m, 2H);
13C NMR (150 MHz, DMSO-d6) δ 157.8, 154.9, 148.3, 139.4, 136.4, 132.6, 131.5, 131.5, 130.9, 130.9, 129.1,

125.2, 124.7, 121.4; HRMS (ESI) m/z [M+H]+ Calcd for C16H11N6O3+: 335.0887; Found: 335.0886.

2-Methoxy-5-(1-(3-nitrophenyl)-5-phenyl-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4o). (16.4 mg, 45%).
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Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.5); yellow solid; 1H NMR (600 MHz,

DMSO-d6) δ 8.36-8.34 (m, 1H), 8.33-8.31 (m, 1H), 7.87-7.82 (m, 1H),7.77 (t, J = 8.0 Hz, 1H), 7.50-7.46 (m, 3H),

7.45-7.42 (m, 2H), 3.34 (s, 3H); 13C NMR (100 MHz, DMSO-d6) δ 153.1, 148.3, 146.7, 138.5, 136.4, 132.5, 131.5,

131.5, 130.9, 130.8, 129.1, 125.2, 124.6, 121.4, 33.1; HRMS (ESI) m/z [M+Na]+ Calcd for C17H12N6NaO4+:

387.0812; Found: 387.0803.

2-Ethoxy-5-(1-(3-nitrophenyl)-5-phenyl-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4p). (23.4 mg, 62%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.5); red solid; 1H NMR (600 MHz,

CDCl3) δ 8.30 (d, J = 8.4 Hz, 1H), 8.28-8.26 (m, 1H), 7.68-7.66 (m, 1H), 7.62 (t, J = 8.1 Hz, 1H), 7.50-7.47 (m,

1H), 7.45-7.41 (m, 4H), 4.59 (q, J = 7.0 Hz, 2H), 1.50 (t, J = 7.0 Hz, 3H); 13C NMR (150 MHz, CDCl3) δ 165.8,

153.4, 148.4, 137.6, 136.6, 132.2, 130.7, 130.4, 130.3, 130.2, 129.0, 124.1, 123.9, 120.0, 69.5, 14.2; HRMS (ESI)

m/z [M+Na]+ Calcd for C18H14N6NaO4+: 401.0969; Found:. 401.0968.

2-(Benzyloxy)-5-(1-(3-nitrophenyl)-5-phenyl-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4q). (25.5 mg, 58%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.6); yellow solid; 1H NMR (600 MHz,

CDCl3) δ 8.30-8.27 (m, 1H), 8.21-8.18 (m, 1H), 7.65-7.62 (m, 1H), 7.60 (t, J = 8.2 Hz, 1H), 7.52-7.49 (m, 1H),

7.42 (t, J = 7.8 Hz, 2H), 7.37-7.32 (m, 5H), 7.30-7.28 (m, 2H), 4.90 (s, 2H); 13C NMR (150 MHz, CDCl3) δ 152.6,

148.4, 146.8, 137.7, 136.4, 134.5, 132.0, 130.9, 130.5, 130.2, 130.0, 129.1, 128.7, 128.5, 128.4, 124.2, 123.8,

119.9, 49.8; HRMS (ESI) m/z [M+Na]+ Calcd for C23H16N6NaO4+: 463.1125; Found: 463.1118.

4-(5-(1-(3-Nitrophenyl)-5-phenyl-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazol-2-yl)phenol (4r). (37.1 mg, 87%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.4); white solid; 1H NMR (600 MHz,

DMSO-d6) δ 10.38 (br, 1H), 8.39-8.36 (m, 2H), 7.91-7.87 (m, 1H), 7.80 (t, J = 7.9 Hz, 1H),7.73 (d, J = 8.4 Hz,

2H), 7.58-7.55 (m, 2H), 7.54-7.51 (m, 1H), 7.50-7.47 (m, 2H), 6.94 (d, J = 8.6 Hz, 2H); 13C NMR (150 MHz,

DMSO-d6) δ 164.5, 161.5, 157.3, 148.3, 139.1, 136.5, 132.5, 131.8, 131.5, 131.0, 130.9, 129.0, 129.0, 125.2, 124.9,

121.4, 116.7, 114.0; HRMS (ESI) m/z [M+Na]+ Calcd for C22H14N6NaO4+: 449.0969; Found: 449.0965.
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2-(1,5-Diphenyl-1H-1,2,3-triazol-4-yl)-5-methyl-1,3,4-oxadiazole (4t). (28.2 mg, 93%). Isolated by flash

chromatography (dichloromethane / methanol = 50:1, Rf = 0.6); yellow solid; 1H NMR (600 MHz, CDCl3) δ

7.46-7.39 (m, 7H), 7.39-7.38 (m, 1H), 7.33 (d, J = 8.2 Hz, 2H), 2.60 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 163.8,

158.2, 137.9, 135.7, 131.6, 130.2, 130.2, 129.6, 129.3, 128.6, 125.1, 124.6, 10.9; HRMS (ESI) m/z [M+Na]+ Calcd

for C17H13N5NaO+: 326.1012; Found: 326.1006.

2-(1-(4-Methoxyphenyl)-5-phenyl-1H-1,2,3-triazol-4-yl)-5-methyl-1,3,4-oxadiazole (4u). (28.3 mg, 85%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.4); yellow solid; 1H NMR (600 MHz,

CDCl3) δ 7.44-7.37 (m, 5H), 7.24 (d, J = 9.0 Hz, 2H), 6.90 (d, J = 9.0 Hz 2H), 3.82 (s, 3H), 2.60 (s, 3H); 13C NMR

(150 MHz, CDCl3) δ 163.7, 160.2, 158.3, 137.9, 131.4, 130.3, 130.1, 128.6, 128.5, 126.5, 124.7, 114.4, 55.5, 10.9;

HRMS (ESI) m/z [M+Na]+ Calcd for C18H15N5NaO2+: 356.1118; Found: 356.1116.

2-(1-([1,1'-Biphenyl]-4-yl)-5-phenyl-1H-1,2,3-triazol-4-yl)-5-methyl-1,3,4-oxadiazole (4v). (35.6 mg, 94%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.6); yellow solid; 1H NMR (600 MHz,

CDCl3) δ 7.62 (d, J = 8.5 Hz, 2H), 7.57 (d, J = 7.6 Hz, 2H), 7.48-7.42 (m, 6H), 7.42-7.37 (m, 4H), 2.60 (s, 3H);
13C NMR (150 MHz, CDCl3) δ 163.8, 158.2, 142.4, 139.2, 137.8, 134.7, 131.7, 130.3, 130.2, 128.9, 128.6, 128.0,

127.9, 127.0, 125.3, 124.7, 10.9; HRMS (ESI) m/z [M+Na]+ Calcd for C23H17N5NaO+: 402.1325; Found:

402.1324.

4-(4-(5-Methyl-1,3,4-oxadiazol-2-yl)-5-phenyl-1H-1,2,3-triazol-1-yl)benzonitrile (4w). (23.9 mg, 73%).
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Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.4); white solid; 1H NMR (600 MHz,

CDCl3) δ 7.73 (d, J = 8.6 Hz, 2H), 7.50 (d, J = 8.0 Hz, 3H), 7.47-7.43 (m, 2H), 7.43-7.40 (m, 2H), 2.61 (s, 3H);
13C NMR (150 MHz, CDCl3) δ 164.0, 157.7, 138.9, 137.9, 133.3, 132.2, 130.7, 130.2, 129.0, 125.3, 124.0, 117.3,

113.4, 10.9; HRMS (ESI) m/z [M+H]+ Calcd for C18H13N6O+: 329.1145; Found: 329.1145.

2-(1-(4-Bromophenyl)-5-phenyl-1H-1,2,3-triazol-4-yl)-5-methyl-1,3,4-oxadiazole (4x). (37.0 mg, 97%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.6); white solid; 1H NMR (600 MHz,

CDCl3) δ 7.55 (d, J = 8.4 Hz, 2H), 7.49-7.44 (m, 1H), 7.44-7.39 (m, 4H), 7.22 (d, J = 8.5 Hz, 2H), 2.60 (s, 3H);
13C NMR (150 MHz, CDCl3) δ 163.9, 158.0, 137.8, 134.7, 132.6, 131.8, 130.4, 130.2, 128.8, 126.4, 124.3, 123.7,

10.9; HRMS (ESI) m/z [M+Na]+ Calcd for C17H12BrN5NaO+: 406.0097; Found: 406.0091.

2-Methyl-5-(1-(naphthalen-2-yl)-5-phenyl-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4y). (26.5 mg, 75%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.6); yellow solid; 1H NMR (600 MHz,

CDCl3) δ 7.95-7.92 (m, 1H), 7.88-7.85 (m, 1H), 7.85-7.79 (m, 2H), 7.59-7.53 (m, 2H), 7.45 (d, J = 7.5 Hz, 2H),

7.43-7.40 (m, 1H), 7.39-7.34 (m, 2H), 7.32-7.28 (m, 1H), 2.61 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 163.8,

158.2, 138.0, 133.1, 133.0, 132.8, 131.7, 130.3, 130.2, 129.4, 128.6, 128.3, 127.8, 127.5, 127.3, 124.6, 124.2,

122.2, 10.9; HRMS (ESI) m/z [M+Na]+ Calcd for C21H15N5NaO+: 376.1169; Found: 376.1161.

N-(3-(4-(5-Methyl-1,3,4-oxadiazol-2-yl)-5-phenyl-1H-1,2,3-triazol-1-yl)phenyl)acetamide (4z). (27.3 mg,

76%). Isolated by flash chromatography (dichloromethane / methanol = 30:1, Rf = 0.5); white solid; 1H NMR (600

MHz, CDCl3) δ 8.68 (br, 1H), 7.77-7.71 (m, 2H), 7.41-7.36 (m, 2H), 7.36-7.32 (m, 3H), 7.27-7.23 (m, 1H), 6.84 (d,

J = 8.2 Hz, 1H), 2.57 (s, 3H), 2.14 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 169.1, 163.9, 158.2, 139.6, 138.1, 135.8,

131.4, 130.2, 130.1, 129.6, 128.6, 124.4, 120.7, 120.0, 116.5, 24.3, 10.8; HRMS (ESI) m/z [M+Na]+ Calcd for

C19H16N6NaO2+: 383.1227; Found: 383.1220.
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(4-(4-(5-Methyl-1,3,4-oxadiazol-2-yl)-5-phenyl-1H-1,2,3-triazol-1-yl)phenyl)methanol (4aa). (27.6 mg,

83%). Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.3); yellow solid; 1H NMR

(600 MHz, CDCl3) δ 7.44-7.39 (m, 4H), 7.39-7.36 (m, 3H), 7.30 (d, J = 8.0 Hz, 2H), 4.73 (s, 2H), 2.59 (s, 3H),

2.51 (br, 1H); 13C NMR (150 MHz, CDCl3) δ 163.8, 158.2, 142.8, 137.9, 134.7, 131.6, 130.2, 130.2, 128.6, 127.5,

125.1, 124.6, 64.0, 10.8; HRMS (ESI) m/z [M+Na]+ Calcd for C18H15N5NaO2+: 356.1118; Found: 356.1116.

Methyl 4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)-5-phenyl-1H-1,2,3-triazol-1-yl)benzoate (4ab). (33.6 mg, 93%).

Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.5); yellow solid; 1H NMR (600 MHz,

CDCl3) δ 8.13-8.04 (m, 2H), 7.50-7.37 (m, 7H), 3.93 (s, 3H), 2.60 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 165.6,

163.9, 158.0, 139.1, 137.9, 132.0, 131.0, 130.7, 130.4, 130.2, 128.8, 124.8, 124.4, 52.4, 10.8; HRMS (ESI) m/z

[M+Na]+ Calcd for C19H15N5NaO3+: 384.1067; Found: 384.1064.

2-Methyl-5-(5-phenyl-1-(pyridin-3-yl)-1H-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (4ac). (29.2 mg, 96%).

Isolated by flash chromatography (dichloromethane / methanol = 30:1, Rf = 0.5); yellow solid; 1H NMR (600 MHz,

CDCl3) δ 8.66 (d, J = 38.2 Hz, 2H), 7.72 (d, J = 8.2 Hz, 1H), 7.49-7.39 (m, 6H), 2.61 (s, 3H); 13C NMR (150 MHz,

CDCl3) δ 164.0, 157.9, 150.5, 145.7, 138.2, 132.6, 132.2, 132.0, 130.6, 130.2, 128.9, 124.0, 123.8, 10.9; HRMS

(ESI) m/z [M+Na]+ Calcd for C16H12N6NaO+: 327.0965; Found: 327.0964.
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5. Control experiments

Control experiment A: A Schlenk tube (10.0 mL) equipped with a magnetic stir bar was charged with

3,3,3-trifluoro-1-phenylpropan-1-one 1a (19.8 mg, 0.1 mmol), acetyl hydrazide 2a (22.7 mg, 0.3 mmol, 3.0 equiv),

K2CO3 (28.0 mg, 0.2 mmol, 2.0 equiv), and MeCN (10.0 mL) under air atmosphere. The reaction mixture was

stirred at 100 oC in an oil bath for 6 h. After the mixture was cooled to room temperature, the solvent was

evaporated in vacuo to give the crude products. The residue was purified by column chromatography on silica gel

to give the pure product 5a. (18.4 mg, 91%). 2-(5-Methyl-1,3,4-oxadiazol-2-yl)-1-phenylethan-1-one (5a).

Isolated by flash chromatography (dichloromethane / methanol = 30:1, Rf = 0.5); yellow solid; 1H NMR (600 MHz,

CDCl3) δ 8.00 (d, J = 7.7 Hz, 2H), 7.66-7.61 (m, 1H), 7.55-7.48 (m, 2H), 4.56 (s, 2H), 2.54 (s, 3H); 13C NMR (150

MHz, CDCl3) δ 191.7, 164.7, 161.2, 135.2, 134.1, 128.9, 128.4, 36.0, 10.9; HRMS (ESI) m/z [M+Na]+ Calcd for

C11H10N2NaO2+: 225.0634; Found: 225.0632.

Control experiment B: A Schlenk tube (10.0 mL) equipped with a magnetic stir bar was charged with 5a (10.7

mg, 0.05 mmol), m-nitrophenyl azide 3a (34.6 mg, 0.1 mmol, 2.0 equiv), K2CO3 (28.0 mg, 0.1 mmol, 2.0 equiv),

and MeCN (1.0 mL) under air atmospheres. The reaction mixture was stirred at 100 oC in an oil bath for 6 h. After

the mixture was cooled to room temperature, the reaction solution was transferred to a flask (50.0 mL) with ethyl

acetate (3.0 mL). The solvent was evaporated in vacuo to give the crude product. The residue was purified by

column chromatography on silica gel to give the pure product 4a (17.2 mg, 99% yield).
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6. 1.0 mmol-Scale synthesis of 4a

A Schlenk tube (50.0 mL) equipped with a cap and a magnetic stir bar was charged with

3,3,3-trifluoro-1-phenylpropan-1-one 1a (198.0 mg, 1.0 mmol, 1.0 equiv), acetyl hydrazide 2a (227.0 mg, 3.0

mmol, 3.0 equiv), m-nitrophenyl azide 3a (346 mg, 2.0 mmol, 2.0 equiv), K2CO3 (280 mg, 2.0 mmol, 2.0 equiv),

and MeCN (10.0 mL) under air atmospheres. The reaction mixture was stirred at 100 oC in an oil bath for 6 h.

After the mixture was cooled to room temperature, the solvent was evaporated in vacuo to give the crude product.

The residue was purified by column chromatography on silica gel to give the pure product 4a (320 mg, 92%

yield).

7. Scale-up reaction

A Schlenk tube (250.0 mL) equipped with a cap and a magnetic stir bar was charged with

1-(4-bromophenyl)-3,3,3-trifluoropropan-1-one 1f (2.80 g, 10.0 mmol, 1.0 equiv), acetyl hydrazide 2a (2.27 g,

30.0 mmol, 3.0 equiv), m-nitrophenyl azide 3a (3.46 g, 20.0 mmol, 2.0 equiv), K2CO3 (2.80 g, 20.0 mmol, 2.0

equiv), and MeCN (50.0 mL) under air atmospheres. The reaction mixture was stirred at 100 oC in an oil bath for 6

h. After the mixture was cooled to room temperature, the solvent was evaporated in vacuo to give the crude

product. The residue was purified by column chromatography on silica gel to give the pure product 4f (3.01 g,

70% yield).
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8. Derivatization of 4f

A Schlenk tube (10.0 mL) equipped with a cap and a magnetic stir bar was charged with

2-(5-(4-bromophenyl)-1-(3-nitrophenyl)-1H-1,2,3-triazol-4-yl)-5-methyl-1,3,4-oxadiazole 4f (0.1 mmol, 1.0

equiv), phenylboronic acid (0.2 mml, 2.0 equiv), Pd(PPh3)4 (3 mol%), K2CO3 (0.2 mmol, 2.0 equiv), and THF :

H2O (10:1) under argon atmosphere. The reaction mixture was stirred at 100 oC in an oil bath for 6 h. After the

mixture was cooled to room temperature, the solvent was evaporated in vacuo to give the crude product. The

residue was purified by column chromatography on silica gel to give the pure product 7.

2-(5-([1,1'-Biphenyl]-4-yl)-1-(3-nitrophenyl)-1H-1,2,3-triazol-4-yl)-5-methyl-1,3,4-oxadiazole (7). (38.2 mg,

90%). Isolated by flash chromatography (dichloromethane / methanol = 50:1, Rf = 0.5); yellow solid; 1H NMR

(400 MHz, CDCl3) δ 8.41-8.29 (m, 2H), 8.25-8.23 (m, 1H), 7.74-7.62 (m, 2H), 7.62-7.57 (m, 3H), 7.57-7.48 (m,

2H), 7.48-7.38 (m, 1H), 7.38-7.30 (m, 2H), 2.63 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 164.31, 157.7, 148.6,

136.4, 135.6, 132.7, 132.5, 131.8, 130.7, 130.4, 129.0, 128.0, 127.7, 127.1, 125.7, 124.5, 122.8, 120.3, 11.0;

HRMS (ESI) m/z [M+Na]+ Calcd for C23H16N6NaO3+: 447.1176; Found: 447.1181.
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10. Copies of 1HNMR and 13CNMR spectra for all products
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SWH           36057.691 Hz
DS                    4
NS                  600
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              12.46
Date_          20250429
PROCNO                1
EXPNO                 2
NAME     LV−MYH−159P−20250429
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D12          0.00002000 sec
D11          0.03000000 sec
D1           1.00000000 sec
TE                298.1 K
DE                 6.50 usec
DW                3.733 usec
RG               190.02
AQ            0.4893855 sec
FIDRES         1.021794 Hz
SWH          133928.578 Hz
DS                    4
NS                   16
SOLVENT           CDCl3
TD               131072
PULPROG      zgfhigqn.2
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              21.50
Date_          20250506
PROCNO                1
EXPNO                 1
NAME     LV−MYH−159P−20250506
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GB                    0
LB                 0.30 Hz
SSB                   0
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SF          600.1700088 MHz
SI                65536
P1                 9.96 usec
NUC1                 1H
SFO1        600.1739011 MHz
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               52.000 usec
RG                87.54
AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              22.26
Date_          20250623
PROCNO                1
EXPNO                 1
NAME     LV−MYH−163P−20250623
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SFO1        150.9279571 MHz
======== CHANNEL f1 ========
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TE                298.0 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  800
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              23.07
Date_          20250623
PROCNO                1
EXPNO                 2
NAME     LV−MYH−163P−20250623
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SSB                   0
WDW                  EM
SF          400.1300076 MHz
SI                65536
P1                 8.00 usec
P0                 2.67 usec
NUC1                 1H
SFO1        400.1324708 MHz
TD0                   1
D1           1.00000000 sec
TE                298.0 K
DE                13.89 usec
DW               61.000 usec
RG                  101
AQ            3.9977460 sec
FIDRES         0.250144 Hz
SWH            8196.722 Hz
DS                    2
NS                   16
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   Z163739_0744 (
INSTRUM          Avance
Time              23.27 h
Date_          20250301
PROCNO                1
EXPNO                10
NAME     LV−MYH−77P−20250301
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LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          100.6127725 MHz
SI                32768
P1                 8.00 usec
P0                 2.67 usec
NUC1                13C
SFO1        100.6228298 MHz
TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               21.000 usec
RG                  101
AQ            1.3763061 sec
FIDRES         0.726609 Hz
SWH           23809.523 Hz
DS                    4
NS                  400
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   Z163739_0744 (
INSTRUM          Avance
Time              23.51 h
Date_          20250301
PROCNO                1
EXPNO                11
NAME     LV−MYH−77P−20250301
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GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          600.1700087 MHz
SI                65536
P1                 9.96 usec
NUC1                 1H
SFO1        600.1739011 MHz
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                  0.0 K
DE                 6.50 usec
DW               52.000 usec
RG                87.54
AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              22.21
Date_          20251013
PROCNO                1
EXPNO                 1
NAME     LV−MYH−153P−20251013
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GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          150.9128745 MHz
SI                32768
P1                11.90 usec
NUC1                13C
SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.1 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  800
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time               0.28
Date_          20250425
PROCNO                1
EXPNO                 2
NAME     LV−MYH−153P−20250424
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SI                65536
P1                12.00 usec
NUC1                19F
SFO1        564.6675534 MHz
======== CHANNEL f1 ========

TD0                   1
D12          0.00002000 sec
D11          0.03000000 sec
D1           1.00000000 sec
TE                298.1 K
DE                 6.50 usec
DW                3.733 usec
RG               190.02
AQ            0.4893855 sec
FIDRES         1.021794 Hz
SWH          133928.578 Hz
DS                    4
NS                   16
SOLVENT           CDCl3
TD               131072
PULPROG      zgfhigqn.2
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              21.44
Date_          20250506
PROCNO                1
EXPNO                 1
NAME     LV−MYH−153P−20250506
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PC                 1.00
GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          400.1300043 MHz
SI                65536
P1                 8.00 usec
P0                 2.67 usec
NUC1                 1H
SFO1        400.1326008 MHz
TD0                   1
D1           1.00000000 sec
TE                292.8 K
DE                 8.64 usec
DW               80.000 usec
RG                  101
AQ            5.2429299 sec
FIDRES         0.190735 Hz
SWH            6250.000 Hz
DS                    0
NS                    8
SOLVENT            DMSO
TD                65536
PULPROG            zg30
PROBHD   Z163739_0744 (
INSTRUM          Avance
Time              12.11 h
Date_          20251016
PROCNO                1
EXPNO                10
NAME     LV−MYH−164P−20251016
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PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          100.6127685 MHz
SI                32768
P1                 8.00 usec
P0                 2.67 usec
NUC1                13C
SFO1        100.6228298 MHz
TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                293.4 K
DE                 6.50 usec
DW               21.000 usec
RG                  101
AQ            1.3763061 sec
FIDRES         0.726609 Hz
SWH           23809.523 Hz
DS                    4
NS                  600
SOLVENT            DMSO
TD                65536
PULPROG          zgpg30
PROBHD   Z163739_0744 (
INSTRUM          Avance
Time              12.47 h
Date_          20251016
PROCNO                1
EXPNO                11
NAME     LV−MYH−164P−20251016
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GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          600.1700110 MHz
SI                65536
P1                 9.96 usec
NUC1                 1H
SFO1        600.1739011 MHz
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                298.1 K
DE                 6.50 usec
DW               52.000 usec
RG                76.92
AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              22.57
Date_          20250616
PROCNO                1
EXPNO                 1
NAME     LV−MYH−198P−20250616
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GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          150.9128750 MHz
SI                32768
P1                11.90 usec
NUC1                13C
SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  800
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              23.37
Date_          20250616
PROCNO                1
EXPNO                 2
NAME     LV−MYH−198P−20250616
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PC                 1.00
GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          600.1700047 MHz
SI                65536
P1                 9.96 usec
NUC1                 1H
SFO1        600.1739011 MHz
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                  0.0 K
DE                 6.50 usec
DW               52.000 usec
RG                76.92
AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              19.57
Date_          20251019
PROCNO                1
EXPNO                 1
NAME     LV−MYH−291P−20251019
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PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          150.9128685 MHz
SI                32768
P1                11.90 usec
NUC1                13C
SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                303.3 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  800
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time               1.46
Date_          20250607
PROCNO                1
EXPNO                 2
NAME     LV−MYH−192P−20250606
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======== CHANNEL f1 ========
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AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              16.53
Date_          20250613
PROCNO                1
EXPNO                 2
NAME     LV−MYH−177P−20250613
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SI                32768
P1                11.90 usec
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SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.1 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  400
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              17.31
Date_          20250613
PROCNO                1
EXPNO                 3
NAME     LV−MYH−177P−20250613
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GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          600.1700113 MHz
SI                65536
P1                 9.96 usec
NUC1                 1H
SFO1        600.1739011 MHz
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               52.000 usec
RG                96.28
AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              11.38
Date_          20250429
PROCNO                1
EXPNO                 1
NAME     LV−MYH−158P−20250429

4l

S39 



200 180 160 140 120 100 80 60 40 20 0 ppm

1
2
0
.
0
9

1
2
3
.
3
4

1
2
4
.
0
8

1
2
4
.
2
3

1
2
7
.
1
0

1
2
9
.
0
7

1
2
9
.
1
4

1
3
0
.
2
9

1
3
0
.
3
8

1
3
0
.
5
2

1
3
0
.
9
5

1
3
2
.
0
0

1
3
2
.
3
4

1
3
6
.
6
3

1
3
8
.
3
4

1
4
8
.
5
2

1
5
7
.
5
8

1
6
4
.
8
7

PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          150.9128742 MHz
SI                32768
P1                11.90 usec
NUC1                13C
SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
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DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  600
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              12.09
Date_          20250429
PROCNO                1
EXPNO                 2
NAME     LV−MYH−158P−20250429
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AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              22.44
Date_          20250418
PROCNO                1
EXPNO                 1
NAME     LV−MYH−147P−20250418
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TD0                   1
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TE                298.1 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  600
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              23.15
Date_          20250418
PROCNO                1
EXPNO                 2
NAME     LV−MYH−147P−20250418
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DW               52.000 usec
RG                87.54
AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT            DMSO
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              22.12
Date_          20250526
PROCNO                1
EXPNO                 1
NAME     LV−MYH−97P−20250526

4n

S43 



200 180 160 140 120 100 80 60 40 20 0 ppm

1
2
1
.
4
9

1
2
4
.
7
6

1
2
5
.
2
6

1
2
9
.
1
0

1
3
0
.
9
2

1
3
0
.
9
6

1
3
1
.
5
1

1
3
1
.
5
4

1
3
2
.
6
2

1
3
6
.
4
9

1
3
9
.
4
7

1
4
8
.
3
6

1
5
4
.
9
7

1
5
7
.
8
0

PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
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SF          150.9128665 MHz
SI                32768
P1                11.90 usec
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======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  800
SOLVENT            DMSO
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              22.53
Date_          20250526
PROCNO                1
EXPNO                 2
NAME     LV−MYH−97P−20250526
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======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                298.1 K
DE                 6.50 usec
DW               52.000 usec
RG               109.27
AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT            DMSO
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time               1.01
Date_          20250624
PROCNO                1
EXPNO                 1
NAME     LV−MYH−207P−20250623
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TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                293.5 K
DE                 6.50 usec
DW               21.000 usec
RG                  101
AQ            1.3763061 sec
FIDRES         0.726609 Hz
SWH           23809.523 Hz
DS                    4
NS                  600
SOLVENT            DMSO
TD                65536
PULPROG          zgpg30
PROBHD   Z163739_0744 (
INSTRUM          Avance
Time              12.07 h
Date_          20251016
PROCNO                1
EXPNO                11
NAME     LV−MYH−294P−20251−16
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======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               52.000 usec
RG                76.92
AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              23.01
Date_          20250526
PROCNO                1
EXPNO                 1
NAME     LV−MYH−184P−20250526
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NUC1                13C
SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  800
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              23.42
Date_          20250526
PROCNO                1
EXPNO                 2
NAME     LV−MYH−184P−20250526
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GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          600.1700123 MHz
SI                65536
P1                 9.96 usec
NUC1                 1H
SFO1        600.1739011 MHz
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                298.1 K
DE                 6.50 usec
DW               52.000 usec
RG                87.54
AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time               1.05
Date_          20250419
PROCNO                1
EXPNO                 1
NAME     LV−MYH−148P−20250418
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SSB                   0
WDW                  EM
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SI                32768
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NUC1                13C
SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.1 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  600
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time               1.36
Date_          20250419
PROCNO                1
EXPNO                 2
NAME     LV−MYH−148P−20250418
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PC                 1.00
GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          600.1700048 MHz
SI                65536
P1                 9.96 usec
NUC1                 1H
SFO1        600.1739011 MHz
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                298.1 K
DE                 6.50 usec
DW               52.000 usec
RG                96.28
AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT            DMSO
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              23.45
Date_          20250528
PROCNO                1
EXPNO                 1
NAME     LV−MYH−183P−20250528
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PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          150.9128665 MHz
SI                32768
P1                11.90 usec
NUC1                13C
SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.1 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  800
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Time               0.27
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4t

S53 



200 180 160 140 120 100 80 60 40 20 0 ppm
1
0
.
9
2

1
2
4
.
6
6

1
2
5
.
1
3

1
2
8
.
6
0

1
2
9
.
3
7

1
2
9
.
6
1

1
3
0
.
2
0

1
3
0
.
2
9

1
3
1
.
6
5

1
3
5
.
7
3

1
3
7
.
9
3

1
5
8
.
2
6

1
6
3
.
8
3

PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          150.9128789 MHz
SI                32768
P1                11.90 usec
NUC1                13C
SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  800
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              22.48
Date_          20250616
PROCNO                1
EXPNO                 2
NAME     LV−MYH−197P−20250616

4t

S54 



10 9 8 7 6 5 4 3 2 1 0 ppm

2
.
6
0
4

3
.
8
2
6

6
.
8
9
6

6
.
9
1
1

7
.
2
4
1

7
.
2
5
6

7
.
3
7
6

7
.
3
7
9

7
.
3
8
1

7
.
3
8
8

7
.
3
9
1

7
.
3
9
3

7
.
3
9
8

7
.
4
0
2

7
.
4
0
6

7
.
4
0
9

7
.
4
1
4

7
.
4
1
8

7
.
4
2
0

7
.
4
2
7

7
.
4
3
2

7
.
4
3
8

7
.
4
3
9

7
.
4
4
3

7
.
4
4
6

3.
03

3.
00

2.
01

2.
01

5.
05

PC                 1.00
GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          600.1700065 MHz
SI                65536
P1                 9.96 usec
NUC1                 1H
SFO1        600.1739011 MHz
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               52.000 usec
RG                69.87
AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
DS                    0
NS                    8
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
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Time              21.32
Date_          20250410
PROCNO                1
EXPNO                 1
NAME     LV−MYH−140P−20250410

4v

S57 



200 180 160 140 120 100 80 60 40 20 0 ppm
1
0
.
9
4

1
2
4
.
7
1

1
2
5
.
3
1

1
2
7
.
0
6

1
2
7
.
9
1

1
2
8
.
0
8

1
2
8
.
6
9

1
2
8
.
9
2

1
3
0
.
2
6

1
3
0
.
3
4

1
3
1
.
7
4

1
3
4
.
7
6

1
3
7
.
8
7

1
3
9
.
2
5

1
4
2
.
4
6

1
5
8
.
2
6

1
6
3
.
8
4

PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          150.9128792 MHz
SI                32768
P1                11.90 usec
NUC1                13C
SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  600
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
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4w

S59 



200 180 160 140 120 100 80 60 40 20 0 ppm
1
0
.
9
1

1
1
3
.
4
8

1
1
7
.
3
3

1
2
4
.
0
4

1
2
5
.
3
8

1
2
9
.
0
1

1
3
0
.
2
1

1
3
0
.
7
9

1
3
2
.
2
7

1
3
3
.
3
6

1
3
7
.
9
1

1
3
8
.
9
8

1
5
7
.
7
9

1
6
4
.
0
4

PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          150.9128798 MHz
SI                32768
P1                11.90 usec
NUC1                13C
SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.1 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  600
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
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Time              22.15
Date_          20250516
PROCNO                1
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NAME     LV−MYH−172P−20250516
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Time              22.55
Date_          20250516
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NAME     LV−MYH−172P−20250516
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AQ            3.4079220 sec
FIDRES         0.146719 Hz
SWH            9615.385 Hz
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SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              23.07
Date_          20250617
PROCNO                1
EXPNO                 1
NAME     LV−MYH−200P−20250617

4y

S63 



200 180 160 140 120 100 80 60 40 20 0 ppm
1
0
.
9
4

1
2
2
.
2
8

1
2
4
.
2
4

1
2
4
.
6
9

1
2
7
.
3
2

1
2
7
.
5
6

1
2
7
.
8
2

1
2
8
.
3
4

1
2
8
.
6
5

1
2
9
.
4
1

1
3
0
.
2
5

1
3
0
.
3
4

1
3
1
.
7
1

1
3
2
.
8
2

1
3
3
.
0
2

1
3
3
.
1
1

1
3
8
.
0
3

1
5
8
.
2
9

1
6
3
.
8
6

PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          150.9128796 MHz
SI                32768
P1                11.90 usec
NUC1                13C
SFO1        150.9279571 MHz
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SWH           36057.691 Hz
DS                    4
NS                  800
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              23.48
Date_          20250617
PROCNO                1
EXPNO                 2
NAME     LV−MYH−200P−20250617
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PULPROG            zg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
Time              23.22
Date_          20250612
PROCNO                1
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NAME     LV−MYH−196P−20250612
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Time              22.43
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NAME     LV−MYH−188P−20250606

4aa

S67 



200 180 160 140 120 100 80 60 40 20 0 ppm
1
0
.
8
9

6
4
.
0
6

1
2
4
.
6
9

1
2
5
.
1
2

1
2
7
.
5
0

1
2
8
.
6
5

1
3
0
.
2
3

1
3
0
.
2
9

1
3
1
.
6
4

1
3
4
.
7
7

1
3
7
.
9
8

1
4
2
.
8
3

1
5
8
.
2
7

1
6
3
.
8
8

PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          150.9128745 MHz
SI                32768
P1                11.90 usec
NUC1                13C
SFO1        150.9279571 MHz
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                303.3 K
DE                 6.50 usec
DW               13.867 usec
RG               190.02
AQ            0.9088159 sec
FIDRES         0.550197 Hz
SWH           36057.691 Hz
DS                    4
NS                  800
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB/
INSTRUM           spect
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