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1. General information 

All purchased reagents and solvents were used without further purification unless otherwise noted. 

Flash column chromatography was carried out using commercially available silica gel (300-400 mesh) under 

pressure. 

Analytical thin layer chromatography was performed by using commercially prepared silica gel plates 

(HSGF254) and visualization was effected at 254 nm. 

Melting points were measured using ShenGuang WRS-2 melting point apparatus. 

1H NMR, 13C{H} NMR and 19F{H} NMR spectra were recorded on a Bruker AV-300 (300 MHz) NMR 

spectrometer with CDCl3 as the solvent. Chemical shifts (δ) were reported in ppm from tetramethylsilane with the 

solvent resonance as internal standard (1H: δ=7.26 ppm, 13C: δ=77.0 ppm). 

High-resolution mass spectrometry (HRMS) was performed on Agilent QTOF 6520 mass spectrometer with an 

electrospray ionization (ESI) source. 
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2. General procedures 

2.1 General procedure for synthesis of substrates 2 and 4 

 

S1: To a dried flask were added methyl triphenylphosphonium bromide (1.2 equiv.) and anhydrous THF (1.6 

mL/mmol). The suspension was cooled to 0 °C, KOtBu (1.2 equiv.) was added and the resulting yellow suspension 

was allowed to stir at 0 °C for 45 min. To this suspension, a solution of ketone (1.0 equiv.) in THF (0.7 mL/mmol) 

was added dropwise and the resulting mixture was warmed gradually to r.t. and allowed to stir for 16 h. The reaction 

mixture was concentrated under reduced pressure and filtered over Celite®. The filtrate was concentrated under 

reduced pressure to yield a yellow oil. Purification by column chromatography over silica gel (300-400 mesh) using 

petroleum ether as eluent afforded S1.1 

S2: In a dried flask, S1 (1.0 equiv.) and THF (3.0 mL/mmol) were added. To the resulting solution, N-

Bromosuccinimide (1.05 equiv.) and TsOH·H2O (0.1 equiv.) were added and the solution was refluxed at 100 °C for 

4 h. The reaction mixture was cooled to ambient temperature and the reaction mixture was diluted with petroleum 

ether (15 mL/mmol) and washed with H2O (15 mL × 3). The organic phase was dried over anhydrous Na2SO4, 

concentrated under reduced pressure to obtain a yellow oil. Purification by column chromatography over silica gel 

(300-400 mesh) using petroleum ether as eluent afforded S2.1 

S3: In a flask S2 (1.2 equiv.), the aldehyde (1.0 equiv.) and THF (4 mL/mmol of S2) were added and the resulting 

mixture was allowed to stir at 0 oC, followed by the addition of Zinc powder (1.2 equiv.) and sat. aqueous NH4Cl 

(0.5 mL/mmol). The reaction mixture was warmed to ambient temperature and allowed to stir for 3 h. The resulting 

suspension was quenched by water (10 ml/mmol) and filtered over Celite®. The filtrate was extracted with ethyl 

acetate 3 times. The combined organic phase was washed with brine, dried over anhydrous Na2SO4 and concentrated 

under reduced pressure. Purification by column chromatography over silica gel (300-400 mesh) to give S3.2 

S4: In an oven dried flask S3 (1.0 equiv.) was taken and to this dry DCM (4.0 mL/mmol) was added. The resulting 

solution was cooled to 0 °C. To this Dess-Martin periodinane (1.5 equiv.) was added. The resulting suspension was 

stirred at 0 °C for 3 h. The reaction mixture was diluted with DCM (10.0 mL/mmol) and sat. aqueous NaHCO3 (10 

mL/mmol). Organic was separated and the aqueous layer was extracted with DCM 3 times. The combined organic 

phase was washed with brine, dried over anhydrous Na2SO4 and concentrated under reduced pressure. Purification 

by column chromatography over silica gel (300-400 mesh) to give S4.1 

2 or 4: To a stirred solution of S4 (1.0 equiv.) in EtOH (2 mL/mmol), hydroxylamine hydrochloride (5.0 equiv.), 

NaOAc (7.0 equiv.) was added at r.t.. The mixture was stirred at the room temperature until the reaction was 

completed, monitored by TLC. Then, the solvent was removed and the residue was purified by flash column 

chromatography to give 2 or 4.3 
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2.2 General procedure for synthesis of products 3a-3x 

R1 R2

N
OH

N
O

R2

1
BF3•OEt2

THF, 25 °C, 12 h

2 3

R1

I OF

1
 

1 (0.24 mmol, 1.2 equiv.), 2 (0.2 mmol, 1.0 equiv.), BF3•OEt2 (0.01 mmol, 5 mol%), and THF (2 mL) were added 

to an oven-dried Schlenk tube and stirred at 25 oC for 12 h, and the reaction was monitored by TLC. The resulting 

solution was concentrated and purified by flash column chromatography to give corresponding product. 

2.3 General procedure for synthesis of products 5a-5k 

 

1 (0.36 mmol, 1.2 equiv.), 4 (0.3 mmol, 1.0 equiv.), Zn(BF4)2•xH2O (0.015 mmol, 5 mol%), and EA (3 mL) were 

added to an oven-dried Schlenk tube and stirred at 25 oC for 12 h, and the reaction was monitored by TLC. The 

resulting solution was concentrated and purified by flash column chromatography to give corresponding product. 
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3. Characterization data of products 

 
5-Benzyl-3-phenylisoxazole (3a). White solid (38 mg, 81%); m.p. 78.6－78.8 °C; 1H NMR (300 MHz, CDCl3) δ 7.75 

(dd, J = 6.7, 3.0 Hz, 2H), 7.44 – 7.38 (m, 3H), 7.36 – 7.26 (m, 5H), 6.20 (t, J = 0.9 Hz, 1H), 4.11 (s, 2H); 13C{1H} 

NMR (75 MHz, CDCl3) δ 172.8, 162.5, 136.0, 129.9, 129.2, 128.9, 128.9, 128.5, 127.2, 126.8, 100.0, 33.4; HRMS 

(ESI) m/z: [M + H]+ calcd for C16H14NO 236.1075, found 236.1073. 

 

 
5-(4-Methylbenzyl)-3-phenylisoxazole (3b). White solid (42 mg, 84%); m.p. 78.9－79.6 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.74 (dd, J = 6.8, 3.0 Hz, 2H), 7.49 – 7.33 (m, 3H), 7.23 – 7.09 (m, 4H), 6.18 (t, J = 0.9 Hz, 1H), 4.06 (s, 

2H), 2.34 (s, 3H); 13C{1H} NMR (75 MHz, CDCl3) δ 173.1, 162.5, 136.9, 132.9, 129.9, 129.6, 129.3, 128.9, 128.8, 

126.8, 99.9, 33.0, 21.1; HRMS (ESI) m/z: [M + H]+ calcd for C17H16NO 250.1232, found 250.1228. 

 

N
O

3c

MeO

 
5-(4-Methoxybenzyl)-3-phenylisoxazole (3c). White solid (42 mg, 79%); m.p. 104.6－107.6 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.75 (dd, J = 6.7, 3.0 Hz, 2H), 7.48 – 7.35 (m, 3H), 7.21 (d, J = 8.6 Hz, 2H), 6.88 (d, J = 8.7 Hz, 2H), 6.18 

(t, J = 1.0 Hz, 1H), 4.05 (s, 2H), 3.80 (s, 3H); 13C{1H} NMR (75 MHz, CDCl3) δ 173.3, 162.5, 158.8, 130.0, 129.9, 

129.2, 128.9, 128.0, 126.8, 114.3, 99.9, 55.3, 32.5; HRMS (ESI) m/z: [M + H]+ calcd for C17H16NO2 266.1181, found 

266.1175. 

 

 
5-(4-Fluorobenzyl)-3-phenylisoxazole (3d). White solid (39 mg, 77%); m.p. 78.2－80.8 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.75 (dd, J = 6.6, 3.1 Hz, 2H), 7.47 – 7.36 (m, 3H), 7.25 (dd, J = 8.5, 5.4 Hz, 2H), 7.03 (t, J = 8.7 Hz, 2H), 

6.20 (t, J = 0.9 Hz, 1H), 4.08 (s, 2H); 13C{1H} NMR (75 MHz, CDCl3) δ 172.4, 162.5, 162.0 (d, 1JC-F = 245.8 Hz), 

131.7 (d, 4JC-F = 3.1 Hz), 130.5 (d, 3JC-F = 8.2 Hz), 130.0, 129.1, 128.9, 126.8, 115.8 (d, 2JC-F = 21.4 Hz), 100.1, 32.5; 

19F{1H} NMR (282 MHz, CDCl3) δ -115.4; HRMS (ESI) m/z: [M + H]+ calcd for C16H13FNO 254.0981, found 

254.0979. 
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5-(4-Chlorobenzyl)-3-phenylisoxazole (3e). White solid (46 mg, 85%); m.p. 118.9－122.3 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.75 (dd, J = 6.6, 3.0 Hz, 2H), 7.49 – 7.37 (m, 3H), 7.31 (d, J = 8.5 Hz, 2H), 7.22 (d, J = 8.4 Hz, 2H), 6.21 

(t, J = 0.9 Hz, 1H), 4.07 (s, 2H); 13C{1H} NMR (75 MHz, CDCl3) δ 172.0, 162.5, 134.4, 133.2, 130.3, 130.0, 129.0, 

128.9, 126.8, 100.2, 32.7; HRMS (ESI) m/z: [M + H]+ calcd for C16H13ClNO 270.0686, found 270.0685. 

 

 
5-(4-Bromobenzyl)-3-phenylisoxazole (3f). White solid (52 mg, 83%); m.p. 107.7－110.9 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.75 (dd, J = 6.7, 3.0 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 7.44 – 7.38 (m, 3H), 7.16 (d, J = 8.4 Hz, 2H), 6.21 

(s, 1H), 4.06 (s, 2H); 13C{1H} NMR (75 MHz, CDCl3) δ 171.9, 162.5, 134.9, 132.0, 130.6, 130.0, 129.0, 128.9, 

126.8, 121.2, 100.2, 32.7; HRMS (ESI) m/z: [M + H]+ calcd for C16H13BrNO 314.0181, found 314.0179. 

 

 

3-Phenyl-5-(4-(trifluoromethyl)benzyl)isoxazole (3g). White solid (28 mg, 46%); m.p. 89.6－90.0 °C; 1H NMR (300 

MHz, CDCl3) δ 7.76 (dd, J = 6.8, 2.9 Hz, 2H), 7.61 (d, J = 8.0 Hz, 2H), 7.49 – 7.37 (m, 5H), 6.25 (s, 1H), 4.18 (s, 

2H); 13C{1H} NMR (75 MHz, CDCl3) δ 171.4, 162.6, 139.9, 130.1 (q, 2JC-F = 32.4 Hz), 130.0, 129.3, 128.9, 126.8, 

125.8 (q, 3JC-F = 3.8 Hz), 124.1 (q, 1JC-F = 270.8 Hz), 100.3, 33.1; 19F{1H} NMR (282 MHz, CDCl3) δ -62.5; HRMS 

(ESI) m/z: [M + H]+ calcd for C17H13F3NO 304.0949, found 304.0948. 

 

 

5-([1,1'-Biphenyl]-4-ylmethyl)-3-phenylisoxazole (3h). White solid (51 mg, 82%); m.p. 137.0－138.3 °C; 1H NMR 

(300 MHz, CDCl3) δ 7.75 (dd, J = 6.6, 3.0 Hz, 2H), 7.56 (dd, J = 7.9, 3.4 Hz, 4H), 7.46 – 7.37 (m, 5H), 7.34 (d, J = 

7.9 Hz, 3H), 6.23 (s, 1H), 4.13 (s, 2H); 13C{1H} NMR (75 MHz, CDCl3) δ 172.6, 162.6, 140.7, 140.2, 135.0, 130.0, 

129.4, 129.2, 128.9, 127.6, 127.4, 127.1, 126.8, 100.1, 33.0; HRMS (ESI) m/z: [M + H]+ calcd for C22H18NO 

312.1388, found 312.1386. 

 

 

5-(Naphthalen-2-ylmethyl)-3-phenylisoxazole (3i). White solid (49 mg, 86%); m.p. 112.9－116.6 °C; 1H NMR (300 
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MHz, CDCl3) δ 7.79 (t, J = 7.9 Hz, 3H), 7.76 – 7.69 (m, 3H), 7.49 – 7.43 (m, 2H), 7.38 (dd, J = 6.5, 2.8 Hz, 4H), 

6.19 (s, 1H), 4.24 (s, 2H); 13C{1H} NMR (75 MHz, CDCl3) δ 172.7, 162.5, 133.6, 133.4, 132.6, 129.9, 129.2, 128.9, 

128.7, 127.8, 127.7, 127.6, 127.0, 126.8, 126.4, 126.0, 100.2, 33.5; HRMS (ESI) m/z: [M + H]+ calcd for C20H16NO 

286.1232, found 286.1228. 

 

 

5-Benzyl-3-(4-fluorophenyl)isoxazole (3j). White solid (46 mg, 91%); m.p. 71.2－71.8 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.74 (dd, J = 8.9, 5.3 Hz, 2H), 7.41 – 7.24 (m, 5H), 7.10 (t, J = 8.7 Hz, 2H), 6.16 (t, J = 0.9 Hz, 1H), 4.12 

(s, 2H); 13C{1H} NMR (75 MHz, CDCl3) δ 173.0, 163.7 (d, 1JC-F = 249.8 Hz), 161.6, 135.9, 128.9, 128.7 (d, 3JC-F = 

8.5 Hz), 127.3, 125.4 (d, 4JC-F = 3.2 Hz), 116.0 (d, 2JC-F = 22.0 Hz), 99.9, 33.3; 19F{1H} NMR (282 MHz, CDCl3) δ 

-110.8; HRMS (ESI) m/z: [M + H]+ calcd for C16H13FNO 254.0981, found 254.0978. 

 

 

5-Benzyl-3-(4-chlorophenyl)isoxazole (3k). White solid (48 mg, 89%); m.p. 73.6－74.6 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.68 (d, J = 8.6 Hz, 2H), 7.38 (d, J = 8.6 Hz, 2H), 7.36 – 7.25 (m, 5H), 6.17 (t, J = 0.9 Hz, 1H), 4.11 (s, 

2H); 13C{1H} NMR (75 MHz, CDCl3) δ 173.1, 161.5, 135.9, 135.8, 129.1, 128.9, 128.1, 127.7, 127.3, 99.9, 33.3; 

HRMS (ESI) m/z: [M + H]+ calcd for C16H13ClNO 270.0686, found 270.0682. 

 

 

5-Benzyl-3-(4-bromophenyl)isoxazole (3l). White solid (52 mg, 83%); m.p. 88.7－90.1 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.61 (d, J = 8.0 Hz, 2H), 7.53 (d, J = 8.4 Hz, 2H), 7.41 – 7.22 (m, 5H), 6.16 (s, 1H), 4.10 (s, 2H); 13C{1H} 

NMR (75 MHz, CDCl3) δ 173.2, 161.6, 135.8, 132.1, 128.9, 128.3, 128.2, 127.3, 124.2, 99.9, 33.3; HRMS (ESI) 

m/z: [M + H]+ calcd for C16H13BrNO 314.0181, found 314.0176. 

 

 

5-Benzyl-3-(4-(trifluoromethyl)phenyl)isoxazole (3m). White solid (40 mg, 66%); m.p. 78.3－81.1 °C; 1H NMR (300 

MHz, CDCl3) δ 7.87 (d, J = 8.1 Hz, 2H), 7.68 (d, J = 8.2 Hz, 2H), 7.42 – 7.26 (m, 5H), 6.24 (s, 1H), 4.14 (s, 2H); 

13C{1H} NMR (75 MHz, CDCl3) δ 173.5, 161.4, 135.7, 132.7, 131.7 (q, 2JC-F = 32.6 Hz), 129.0, 128.9, 127.4, 127.1, 
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125.9 (q, 3JC-F = 3.8 Hz), 123.9 (q, 1JC-F = 272.5 Hz), 100.1, 33.4; 19F{1H} NMR (282 MHz, CDCl3) δ -62.8; HRMS 

(ESI) m/z: [M + H]+ calcd for C17H13F3NO 304.0949, found 304.0942. 

 

 

4-(5-Benzylisoxazol-3-yl)benzonitrile (3n). White solid (49 mg, 94%); m.p. 93.9－94.3 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.86 (d, J = 8.6 Hz, 2H), 7.69 (d, J = 8.6 Hz, 2H), 7.43 – 7.24 (m, 5H), 6.25 (t, J = 0.9 Hz, 1H), 4.14 (s, 

2H); 13C{1H} NMR (75 MHz, CDCl3) δ 173.8, 161.0, 135.6, 133.5, 132.7, 129.0, 128.9, 127.4, 127.3, 118.4, 113.4, 

100.0, 33.3; HRMS (ESI) m/z: [M + H]+ calcd for C17H13N2O 261.1028, found 261.1308. 

 

 

Methyl 4-(5-Benzylisoxazol-3-yl)benzoate (3o). White solid (54 mg, 92%); m.p. 127.8－128.0 °C; 1H NMR (300 

MHz, CDCl3) δ 8.08 (d, J = 8.2 Hz, 2H), 7.82 (d, J = 8.2 Hz, 2H), 7.39 – 7.24 (m, 5H), 6.25 (s, 1H), 4.12 (s, 2H), 

3.92 (s, 3H); 13C{1H} NMR (75 MHz, CDCl3) δ 173.3, 166.5, 161.6, 135.7, 133.4, 131.3, 130.1, 128.93, 128.91, 

127.3, 126.7, 100.2, 52.3, 33.3; HRMS (ESI) m/z: [M + H]+ calcd for C18H16NO3 294.1130, found 294.1129. 

 

 

5-Benzyl-3-(p-tolyl)isoxazole (3p). White solid (35 mg, 70%); m.p. 86.0－88.1 °C; 1H NMR (300 MHz, CDCl3) δ 

7.64 (d, J = 8.2 Hz, 2H), 7.39 – 7.27 (m, 5H), 7.22 (d, J = 8.0 Hz, 2H), 6.17 (s, 1H), 4.11 (s, 2H), 2.37 (s, 3H); 

13C{1H} NMR (75 MHz, CDCl3) δ 172.5, 162.4, 140.0, 136.0, 129.6, 128.92, 128.86, 127.2, 126.7, 126.3, 100.0, 

33.4, 21.44; HRMS (ESI) m/z: [M + H]+ calcd for C17H16NO 250.1232, found 250.1228. 

 

 

5-Benzyl-3-(4-(tert-butyl)phenyl)isoxazole (3q). White solid (46 mg, 79%); m.p. 52.8－54.1 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.68 (d, J = 8.5 Hz, 2H), 7.43 (d, J = 8.5 Hz, 2H), 7.38 – 7.24 (m, 5H), 6.18 (t, J = 0.9 Hz, 1H), 4.10 (s, 

2H), 1.33 (s, 9H); 13C{1H} NMR (75 MHz, CDCl3) δ 172.5, 162.4, 153.2, 136.1, 128.93, 128.87, 127.2, 126.5, 126.4, 

125.8, 100.0, 34.8, 33.3, 31.3; HRMS (ESI) m/z: [M + H]+ calcd for C20H22NO 292.1701, found 292.1700. 
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5-Benzyl-3-(4-methoxyphenyl)isoxazole (3r). White solid (44 mg, 83%); m.p. 75.2－76.9 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.80 (d, J = 8.8 Hz, 2H), 7.50 – 7.36 (m, 5H), 7.04 (d, J = 8.8 Hz, 2H), 6.26 (s, 1H), 4.21 (s, 2H), 3.94 (s, 

3H); 13C{1H} NMR (75 MHz, CDCl3) δ 172.5, 162.2, 161.0, 136.1, 129.0, 128.9, 128.2, 127.2, 121.8, 114.3, 99.9, 

55.4, 33.4; HRMS (ESI) m/z: [M + H]+ calcd for C17H16NO2 266.1181, found 266.1178. 

 

 

5-Benzyl-3-(o-tolyl)isoxazole (3s). Yellow oil (24 mg, 48%); 1H NMR (300 MHz, CDCl3) δ 7.45 (dd, J = 7.5, 1.5 Hz, 

1H), 7.39 – 7.26 (m, 7H), 7.22 (dd, J = 7.0, 2.0 Hz, 1H), 6.08 (s, 1H), 4.14 (s, 2H), 2.45 (s, 3H); 13C{1H} NMR (75 

MHz, CDCl3) δ 171.7, 163.1, 136.8, 136.0, 131.0, 129.4, 129.3, 128.92, 128.89, 128.8, 127.2, 125.9, 102.6, 33.3, 

21.1; HRMS (ESI) m/z: [M + H]+ calcd for C17H16NO 250.1232, found 250.1226. 

 

 

5-Benzyl-3-(3-fluorophenyl)isoxazole (3t). White solid (40 mg, 79%); m.p. 56.8－57.8 °C; 1H NMR (300 MHz, 

CDCl3) δ 7.52 (d, J = 7.8 Hz, 1H), 7.46 (dt, J = 9.7, 2.1 Hz, 1H), 7.42 – 7.23 (m, 6H), 7.09 (td, J = 8.4, 2.7 Hz, 1H), 

6.18 (s, 1H), 4.11 (s, 2H); 13C{1H} NMR (75 MHz, CDCl3) δ 173.2, 163.0 (d, 1JC-F = 246.5 Hz), 161.6 (d, 4JC-F = 

2.4 Hz), 135.8, 131.3 (d, 3JC-F = 8.3 Hz), 130.5 (d, 3J’C-F = 8.3 Hz), 128.9, 127.3, 122.5 (d, 4J’C-F = 3.1 Hz), 116.8 (d, 

2JC-F = 21.3 Hz), 113.8 (d, 2J’C-F = 23.1 Hz), 100.0, 33.3; 19F{1H} NMR (282 MHz, CDCl3) δ -112.2; HRMS (ESI) 

m/z: [M + H]+ calcd for C16H13FNO 254.0981, found 254.0979. 

 

 

5-Benzyl-3-(m-tolyl)isoxazole (3u). White solid (42 mg, 84%); m.p. 81.1－83.0 °C; 1H NMR (300 MHz, CDCl3) δ 

7.58 (s, 1H), 7.53 (d, J = 7.6 Hz, 1H), 7.38 – 7.24 (m, 6H), 7.20 (d, J = 7.7 Hz, 1H), 6.18 (s, 1H), 4.09 (s, 2H), 2.36 

(s, 3H); 13C{1H} NMR (75 MHz, CDCl3) δ 172.6, 162.6, 138.6, 136.0, 130.7, 129.1, 128.93, 128.88, 128.8, 127.4, 

127.2, 123.9, 100.1, 33.4, 21.4; HRMS (ESI) m/z: [M + H]+ calcd for C17H16NO 250.1232, found 250.1230. 

 

 

3-(5-Benzylisoxazol-3-yl)benzonitrile (3v). White solid (49 mg, 94%); m.p. 54.7－55.6 °C; 1H NMR (300 MHz, 
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CDCl3) δ 8.07 – 7.94 (m, 2H), 7.67 (dt, J = 7.7, 1.4 Hz, 1H), 7.53 (td, J = 7.7, 0.9 Hz, 1H), 7.42 – 7.23 (m, 5H), 6.23 

(t, J = 1.0 Hz, 1H), 4.13 (s, 2H); 13C{1H} NMR (75 MHz, CDCl3) δ 173.8, 160.7, 135.6, 133.2, 130.9, 130.6, 130.3, 

129.8, 129.0, 128.9, 127.4, 118.2, 113.2, 99.9, 33.3; HRMS (ESI) m/z: [M + H]+ calcd for C17H13N2O 261.1028, 

found 261.1227. 

 

 

5-Benzyl-3-(naphthalen-2-yl)isoxazole (3w). White solid (50 mg, 88%); m.p. 128.9－129.4 °C; 1H NMR (300 MHz, 

CDCl3) δ 8.16 (s, 1H), 7.99 – 7.75 (m, 4H), 7.55 – 7.43 (m, 2H), 7.41 – 7.24 (m, 5H), 6.31 (s, 1H), 4.12 (s, 2H); 

13C{1H} NMR (75 MHz, CDCl3) δ 172.9, 162.5, 136.0, 134.0, 133.2, 129.0, 128.9, 128.7, 128.5, 127.9, 127.3, 127.0, 

126.6, 126.5, 124.0, 100.2, 33.4; HRMS (ESI) m/z: [M + H]+ calcd for C20H16NO 286.1232, found 286.1231. 

 

N
O

O

3x  

5-Benzyl-3-(furan-2-yl)isoxazole (3x). White solid (27 mg, 60%); m.p. 37.5－40.9 °C; 1H NMR (300 MHz, CDCl3) 

δ 7.50 (dd, J = 1.8, 0.8 Hz, 1H), 7.43 – 7.22 (m, 5H), 6.84 (dd, J = 3.4, 0.8 Hz, 1H), 6.48 (dd, J = 3.4, 1.8 Hz, 1H), 

6.16 (t, J = 0.9 Hz, 1H), 4.10 (s, 2H); 13C{1H} NMR (75 MHz, CDCl3) δ 172.5, 154.9, 144.4, 143.8, 135.7, 128.9, 

127.3, 111.7, 110.1, 99.6, 33.2; HRMS (ESI) m/z: [M + H]+ calcd for C14H12NO2 226.0868, found 226.0867. 

 

 

3-Methyl-5-phenyl-6H-1,2-oxazine (5a). White solid (37 mg, 71%); m.p. 93.8－94.9 °C; 1H NMR (300 MHz, CDCl3) 

δ 7.50 – 7.44 (m, 2H), 7.44 – 7.38 (m, 3H), 6.20 (s, 1H), 4.76 (s, 2H), 2.13 (s, 3H); 13C{1H} NMR (75 MHz, CDCl3) 

δ 156.5, 140.2, 134.6, 129.8, 129.0, 125.6, 111.7, 64.0, 19.5; HRMS (ESI) m/z: [M + H]+ calcd for C11H12NO 

174.0919, found 174.0915. 

 

 

5-(4-Fluorophenyl)-3-methyl-6H-1,2-oxazine (5b). Yellow solid (34 mg, 59%); m.p. 77.4－78.0 °C; 1H NMR (300 

MHz, CDCl3) δ 7.46 (dd, J = 8.9, 5.2 Hz, 2H), 7.11 (t, J = 8.6 Hz, 2H), 6.14 (t, J = 1.3 Hz, 1H), 4.72 (d, J = 1.2 Hz, 

2H), 2.12 (s, 3H). 13C{1H} NMR (75 MHz, CDCl3) δ 163.6 (d, 1JC-F = 250.6 Hz), 156.4, 139.2, 130.9 (d, 4JC-F = 3.7 

Hz), 127.6 (d, 3JC-F = 8.3 Hz), 116.2 (d, 2JC-F = 21.8 Hz), 111.6, 64.0, 19.5; 19F{1H} NMR (282 MHz, CDCl3) δ -

110.3; HRMS (ESI) m/z: [M + H]+ calcd for C11H11FNO 192.0825, found 192.0821. 
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5-(4-Chlorophenyl)-3-methyl-6H-1,2-oxazine (5c). Yellow solid (51 mg, 82%); m.p. 60.4－63.9 °C; 1H NMR (300 

MHz, CDCl3) δ 7.39 (s, 4H), 6.18 (t, J = 1.3 Hz, 1H), 4.71 (d, J = 1.3 Hz, 2H), 2.13 (s, 3H); 13C{1H} NMR (75 MHz, 

CDCl3) δ 156.3, 138.9, 135.7, 133.0, 129.3, 126.9, 112.0, 63.7, 19.4; HRMS (ESI) m/z: [M + H]+ calcd for 

C11H11ClNO 208.0529, found 208.0525. 

 

 

5-(4-Bromophenyl)-3-methyl-6H-1,2-oxazine (5d). White solid (42 mg, 56%); m.p. 61.3－62.8 °C; 1H NMR (300 

MHz, CDCl3) δ 7.54 (d, J = 8.5 Hz, 2H), 7.33 (d, J = 8.6 Hz, 2H), 6.19 (t, J = 1.3 Hz, 1H), 4.71 (d, J = 1.3 Hz, 2H), 

2.13 (s, 3H); 13C{1H} NMR (75 MHz, CDCl3) δ 156.3, 139.0, 133.5, 132.2, 127.1, 124.0, 112.1, 63.7, 19.4; HRMS 

(ESI) m/z: [M + H]+ calcd for C11H11BrNO 252.0024, found 252.0018. 

 

 

3-Methyl-5-(p-tolyl)-6H-1,2-oxazine (5e). Yellow oil (22 mg, 39%); 1H NMR (300 MHz, CDCl3) δ 7.37 (d, J = 8.3 

Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 6.17 (t, J = 1.3 Hz, 1H), 4.74 (d, J = 1.2 Hz, 2H), 2.38 (s, 3H), 2.12 (s, 3H); 

13C{1H} NMR (75 MHz, CDCl3) δ 156.6, 140.3, 140.1, 131.6, 129.7, 125.5, 110.8, 64.0, 21.4, 19.5; HRMS (ESI) 

m/z: [M + H]+ calcd for C12H14NO 188.1075, found 188.1072. 

 

 

3-Methyl-5-(4-(trifluoromethyl)phenyl)-6H-1,2-oxazine (5f). White solid (44 mg, 61%); m.p. 71.8－75.8 °C; 1H 

NMR (300 MHz, CDCl3) δ 7.68 (d, J = 8.3 Hz, 2H), 7.58 (d, J = 8.3 Hz, 2H), 6.26 (t, J = 1.2 Hz, 1H), 4.76 (d, J = 

1.3 Hz, 2H), 2.15 (s, 3H); 13C{1H} NMR (75 MHz, CDCl3) δ 156.2, 138.6, 138.2, 131.4 (q, 2JC-F = 32.6 Hz), 126.0, 

126.0, 123.8 (q, 1JC-F = 272.2 Hz), 113.5, 63.7, 19.4; 19F{1H} NMR (282 MHz, CDCl3) δ -62.9; HRMS (ESI) m/z: 

[M + H]+ calcd for C12H10F3NO 242.0793, found 242.0786. 

 

 

5-([1,1'-Biphenyl]-4-yl)-3-methyl-6H-1,2-oxazine (5g). Yellow solid (35 mg, 47%); m.p. 138.1－140.2 °C; 1H NMR 
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(300 MHz, CDCl3) δ 7.69 – 7.57 (m, 4H), 7.54 (d, J = 8.5 Hz, 2H), 7.45 (t, J = 7.4 Hz, 2H), 7.41 – 7.33 (m, 1H), 

6.24 (t, J = 1.3 Hz, 1H), 4.78 (d, J = 1.3 Hz, 2H), 2.14 (s, 3H); 13C{1H} NMR (75 MHz, CDCl3) δ 156.5, 142.6, 

140.0, 139.8, 133.3, 129.0, 127.9, 127.6, 127.0, 126.1, 111.5, 63.9, 19.5; HRMS (ESI) m/z: [M + H]+ calcd for 

C17H16NO 250.1232, found 250.1229. 

 

 

3-Methyl-5-(naphthalen-2-yl)-6H-1,2-oxazine (5h). Yellow solid (21 mg, 31%); m.p. 117.5－119.4 °C; 1H NMR 

(300 MHz, CDCl3) δ 7.92 – 7.79 (m, 4H), 7.62 (dd, J = 8.6, 1.8 Hz, 1H), 7.52 (dd, J = 6.3, 3.2 Hz, 2H), 6.32 (s, 1H), 

4.88 (d, J = 1.3 Hz 2H), 2.16 (s, 3H); 13C{1H} NMR (75 MHz, CDCl3) δ 156.5, 139.9, 133.8, 133.2, 131.7, 128.9, 

128.5, 127.8, 127.2, 126.9, 125.3, 122.8, 112.0, 64.0, 19.5; HRMS (ESI) m/z: [M + H]+ calcd for C15H14NO 224.1075, 

found 224.1071. 

 

 

3-Cyclohexyl-5-phenyl-6H-1,2-oxazine (5i). Yellow oil (28 mg, 39%); 1H NMR (300 MHz, CDCl3) δ 7.50 – 7.37 (m, 

5H), 6.25 (t, J = 1.5 Hz, 1H), 4.75 (d, J = 1.4 Hz, 2H), 2.49 – 2.32 (m, 1H), 1.92 – 1.79 (m, 4H), 1.77 – 1.69 (m, 

1H), 1.49 – 1.28 (m, 5H); 13C{1H} NMR (75 MHz, CDCl3) δ163.44, 140.56, 134.97, 129.69, 129.00, 125.58, 109.98, 

64.31, 42.54, 30.50, 26.08, 25.96; HRMS (ESI) m/z: [M + H]+ calcd for C16H20NO 242.1545, found 242.1541. 

 

 

3-Isopropyl-5-phenyl-6H-1,2-oxazine (5j). Yellow oil (21 mg, 35%); 1H NMR (300 MHz, CDCl3) δ 7.52 – 7.44 (m, 

3H), 7.42 (d, J = 6.2 Hz, 2H), 6.26 (t, J = 1.4 Hz, 1H), 4.76 (d, J = 1.4 Hz, 2H), 2.82 – 2.65 (m, 1H), 1.22 (d, J = 6.9 

Hz, 6H); 13C{1H} NMR (75 MHz, CDCl3) δ 164.0, 140.7, 129.7, 129.0, 128.7, 125.6, 109.4, 64.3, 32.7, 20.2; HRMS 

(ESI) m/z: [M + H]+ calcd for C13H16NO 202.1232, found 202.1227. 

 

 

3-Benzyl-5-phenyl-6H-1,2-oxazine (5k). Yellow oil (30 mg, 40%); 1H NMR (300 MHz, CDCl3) δ 7.40 – 7.27 (m, 

10H), 6.10 (t, J = 1.3 Hz, 1H), 4.79 (d, J = 1.3 Hz, 2H), 3.73 (s, 2H); 13C{1H} NMR (75 MHz, CDCl3) δ 158.7, 140.4, 

136.3, 134.6, 129.8, 129.0, 128.9, 128.8, 127.1, 125.6, 110.6, 64.4, 39.6; HRMS (ESI) m/z: [M + H]+ calcd for 

C17H16NO 250.1232, found 250.1229. 
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5. Copies of NMR spectra 
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