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1. General Information 

Solvents were pre-dried over activated 4Å molecular sieves and heated to reflux over sodium (toluene, 

THF) or calcium hydride (CH2Cl2) under a nitrogen atmosphere and collected by distillation. 1H, 13C 

NMR spectra were recorded on a 400 MHz spectrometer; Chemical shifts are reported in δ units relative 

to [TMS, 1H δ = 0; CDCl3, 1H δ = 7.26, 13C δ = 77.36]. HRMS were recorded by the mass spectrometry 

service at University of Science and Technology of China (Cl-35, Br-79). AlCl3, CBr4 and t-BuONO were 

commercially available and used directly as received. 

2. Experimental Procedures 

2.1. General procedure for the synthesis of oximes 
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1) To a solution of the allylbromide (2.0 equiv) in anhydrous THF was slowly added zinc dust (2.0 equiv) 

at 0 °C. Aldehyde (1.0 equiv) was dissolved in anhydrous THF and added to the solution. The resulting 

suspension was stirred overnight at this temperature. The reaction was quenched with saturated aqueous 

NH4Cl carefully at 0 °C, filtered and extracted with ethyl acetate for 3 times. The combined organic layers 

were washed with brine, dried over Na2SO4, filtered and concentrated in vacuo. The crude homoallylic 

alcohol product was directly used in the next step without further purification. 

2) A solution of the homoallylic alcohol in diethyl ether was stirred at 0 °C while Jones reagent (2.0-4.0 

equiv) was added dropwise. The resulting mixture was allowed to warm to room temperature and stirred 

for 1 hour. The diethyl ether layer was separated and the aqueous layer was extracted with ethyl acetate 

for 3 times. The combined organic layers were washed with brine, dried over Na2SO4, filtered and con-

centrated in vacuo. The crude β,γ-unsaturated ketone product was directly used in the next step without 

further purification. 

3) To a solution of β,γ-unsaturated ketone (1.0 equiv) in pyridine was added hydroxylamine hydrochloride 

(2.0 equiv). The mixture was stirred at room temperature (110 °C for 1k) for 4 h and concentrated in 

vacuo. Then, the mixture was diluted with water and extracted with ethyl acetate, the combined organic 

layers were dried with MgSO4, filtered, and concentrated in vacuo. The crude material was purified by 

flash chromatography on silica gel to afford the β,γ-unsaturated oxime. 

1-phenylbut-3-en-1-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 40:1), 

colorless solid. 1H NMR (400 MHz, CDCl3) δ 9.95 (br s, 1 H), 7.69-7.65 (m, 2 H), 7.44-7.39 (m, 3 H), 

6.04-5.93 (m, 1 H), 5.24-5.13 (m, 2 H), 3.64 (dt, J = 6.0, 1.6 Hz, 2 H).1 

1-(3,5-dichlorophenyl)but-3-en-1-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 70:1), 

white solid, mp: 87.0-88.1 ˚C. 1H NMR (400 MHz, CDCl3)  δ 8.17 (br s, 1 H), 7.51 (d, J = 2.0 Hz, 2 H), 

7.36 (t, J = 2.0 Hz, 1 H), 5.94-5.84 (m, 1 H), 5.18-5.12 (m, 2 H), 3.53 (dt, J = 6.0, 1.6 Hz, 2 H). 13C NMR 

(100 MHz, CDCl3) δ 155.3, 138.8, 135.5, 131.6, 129.5, 125.2, 118.0, 30.9. HRMS (ESI): calcd for 

C10H10NOCl2 [M+H]+ 230.0139, found 230.0135. 



S-3 

 

1-(3,5-dibromophenyl)but-3-en-1-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 70:1), 

brown solid, mp: 105.5-105.9 ˚C . 1H NMR (400 MHz, CDCl3)  1H NMR (400 MHz, CDCl3) δ 9.53 (br 

s, 1 H), 7.70-7.69 (m, 2 H), 7.67-7.66 (m, 1 H), 5.94-5.83 (m, 1 H), 5.19-5.13 (m, 2 H), 3.54 (dt, J = 6.0, 

1.6 Hz, 2 H). 13C NMR (100 MHz, CDCl3)  δ 155.3, 139.2, 135.0, 131.5, 128.5, 123.4, 118.1, 31.1. 

HRMS(ESI) calcd for C10H10NOBr2 [M+H]+ 317.9129, found 317.9128. 

1-(4-fluorophenyl)but-3-en-1-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 20:1), 

colorless oil. 1H NMR (400 MHz, CDCl3) δ 9.11 (br s, 1 H), 7.65-7.59 (m, 2 H), 7.10-7.04 (m, 2 H), 5.98-

5.87 (m, 1 H), 5.20-5.10 (m, 2 H), 3.59-3.58 (m, 1 H), 3.58-3.56 (m, 1 H).1 

1-(4-nitrophenyl)but-3-en-1-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 10:1), 

white solid. 1H NMR (400 MHz, CDCl3) δ 9.49 (br s, 1 H), 8.24-8.20 (m, 2 H), 7.81-7.77 (m, 2 H), 5.96-

5.85 (m, 1 H), 5.19-5.12 (m, 2 H), 3.62 (dt, J = 6.4, 1.6 Hz, 2 H).1 

1-(4-methoxyphenyl)but-3-en-1-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 20:1), 

light yellow solid. 1H NMR (400 MHz, CDCl3) δ 9.81 (br s, 1 H), 7.62-7.59 (m, 2 H), 6.94-6.90 (m, 2 H), 

6.02-5.91 (m, 1 H), 5.22-5.10 (m, 2 H), 3.83 (s, 3 H), 3.62-3.59 (m, 2 H).1 

1-(4-(trifluoromethyl)phenyl)but-3-en-1-one oxime 
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Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 40:1), 

white solid. 1H NMR (400 MHz, CDCl3) δ 8.85 (br s, 1 H), 7.77-7.74 (m, 2 H), 7.66-7.62 (m, 2 H), 5.97-

5.87 (m, 1 H), 5.20-5.12 (m, 2 H), 3.62-3.61 (m, 1 H), 3.61 (dt, J = 6.0, 1.6 Hz, 1 H).2 

1-(p-tolyl)but-3-en-1-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 40:1), 

white solid. 1H NMR (400 MHz, CDCl3) δ 8.83 (br s, 1 H), 7.55-7.52 (m, 2 H), 7.20-7.17 (m, 2 H), 6.00-

5.89 (m, 1 H), 5.20-5.09 (m, 2 H), 3.59 (dt, J = 6.0, 1.6 Hz, 2 H), 2.37 (s, 3 H).2 

4-(1-(hydroxyimino)but-3-en-1-yl)benzonitrile 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 40:1), 

white solid. 1H NMR (400 MHz, CDCl3) δ 9.45 (br s, 1 H), 7.74 (d, J = 8.0 Hz, 2 H), 7.66 (d, J = 8.0 Hz, 

2 H), 5.94-5.84 (m, 1 H), 5.17-5.11 (m, 2 H), 3.59-3.57 (m, 2 H).3 

1-(naphthalen-2-yl)but-3-en-1-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 40:1), 

white solid. 1H NMR (400 MHz, CDCl3) δ 8.18 (br s, 1 H), 8.04 (s, 1 H), 7.88-7.82 (m, 4 H), 7.52-7.48 

(m, 2 H), 6.06-5.96 (m, 1 H), 5.25-5.12 (m, 2 H), 3.72 (dt, J = 6.0, 1.6 Hz, 2 H).1 

1-(thiophen-2-yl)but-3-en-1-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 20:1), 

white solid. 1H NMR (400 MHz, CDCl3) δ 10.30 (br s, 1 H), 7.59- 7.56 (m, 2 H), 7.13-7.10 (m, 1 H), 

6.09-5.98 (m, 1 H), 5.30-5.25 (m, 1 H), 5.21-5.17 (m, 1 H), 3.55 – 3.53 (m, 2 H).1 

1-(furan-2-yl)but-3-en-1-one oxime 
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Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 20:1), 

white solid. 1H NMR (400 MHz, CDCl3) δ 9.54 (br s, 1 H), 7.48- 7.45 (m, 2 H), 6.55-6.54 (m, 1 H), 6.05-

5.95 (m, 1 H), 5.23-5.11 (m, 2 H), 3.45 (dt, J = 6.4, 1.6 Hz, 2 H).1 

3-methyl-1-phenylbut-3-en-1-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 20:1), 

colorless oil. 1H NMR (400 MHz, CDCl3) δ 8.80 (br s, 1 H), 7.67-7.61 (m, 2 H), 7.39-7.35 (m, 3 H), 4.85-

4.83 (m, 1 H), 4.76-4.74 (m, 1 H), 3.55 (s, 2 H), 1.82 (s, 3 H).1 

2,2-dimethyl-1-(o-tolyl)but-3-en-1-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 20:1), 

white solid, mp: 132.5-133.9 ˚C. 1H NMR (400 MHz, CDCl3)  1H NMR (400 MHz, CDCl3) δ 8.49 (br s, 

1 H), 7.29-7.16 (m, 3 H), 7.03-7.01 (m, 1 H), 5.95 (dd, J = 17.6, 10.8 Hz, 1 H), 5.05-4.99 (m, 2 H), 2.23 

(s, 3 H), 1.28 (s, 3 H), 1.21 (s, 3 H). 13C NMR (100 MHz, CDCl3)  δ 164.5, 144.8, 136.2, 133.6, 130.2, 

128.6, 127.4, 125.4, 112.9, 43.9, 26.4, 24.9, 20.5. HRMS (ESI) calcd for C13H18NO [M+H]+ 204.1388, 

found 204.1389. 

7-((tert-butyldiphenylsilyl)oxy)-3,3-dimethylhept-1-en-4-one oxime 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 10:1), 

white solid, mp: 91.9-93.4 ˚C. 1H NMR (400 MHz, CDCl3) δ 9.02 (br s, 1 H), 7.70-7.67 (m, 4 H), 7.45-

7.36 (m, 6 H), 5.84 (dd, J = 17.6, 10.4 Hz, 1 H), 5.10-5.05 (m, 2 H), 3.71 (t, J = 6.0 Hz, 2 H), 2.38-2.33 

(m, 2 H), 1.87-1.79 (m, 2 H), 1.23 (s, 6 H), 1.07 (s, 9 H). 13C NMR (100 MHz, CDCl3) δ 165.6, 144.7, 

135.9, 134.4, 129.9, 127.9, 113.2, 64.4, 44.1, 29.6, 27.2, 25.0, 23.5, 19.6. HRMS (ESI) calcd for 

C25H36NO2Si [M+H]+ 410.2515, found 410.2512. 

2-(3-(hydroxyimino)-4,4-dimethylhex-5-en-1-yl)isoindoline-1,3-dione 
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Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 20:1), 

white solid, mp: 121.6-122.3 ˚C. 1H NMR (400 MHz, CDCl3) δ 8.49 (br s, 1 H), 7.87-7.81 (m, 2 H), 7.72-

7.67 (m, 2 H), 5.81 (dd, J = 17.6, 10.8 Hz, 1 H), 5.09-5.02 (m, 2 H), 3.93 (t, J = 7.4 Hz, 2 H), 2.63 (t, J = 

7.4 Hz, 2 H), 1.22 (s, 6 H). 13C NMR (100 MHz, CDCl3) δ 168.5, 162.2, 144.2, 134.2, 132.6, 123.5, 113.7, 

44.0, 35.0, 25.8, 24.8. HRMS (ESI) calcd for C16H18N2O3Na [M+Na]+ 309.1215, found 309.1216.  

cyclohex-2-en-1-yl(phenyl)methanone oxime 

Prepared according to the reported procedure,1 purified by flash column chromatography (PE/EA = 10:1), 

white solid. 1H NMR (400 MHz, CDCl3) δ 9.83 (br s, 1 H), 7.55-7.53 (m, 2 H), 7.37-7.33 (m, 3 H), 5.85-

5.80 (m, 1 H), 5.63-5.60 (m, 1 H), 4.33-4.30 (m, 1 H), 2.10-2.07 (m, 2 H), 2.05-2.01 (m, 1 H), 1.86-1.82 

(m, 1 H), 1.73-1.64 (m, 2 H).1 

 

Table S1. Optimization Reaction Conditions for Oxychlorinationa 

 

entry solvent H2O (equiv) AlCl3 (equiv) 
t-BuONO 
(equiv) 

yield (%)b 

1 CH3CN 0 1.2 1.5 48 

2 CH3CN 2 1.2 1.5 80 

3 CH3CN 10 1.2 1.5 54 

4 CH3CN 5 1.2 1.5 59 

5 CH3CN 3 1.2 1.5 79 

6 CH3CN 1 1.2 1.5 70 

7 CH3CN 4 1.2 1.5 60 

8c CH3CN 2 1.2 1.5 79 

9 CH3CN 2 1.2 2 60 

10 CH3CN 2 1.2 0.5 54 

11 CH3CN 2 1.2 1 71 
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12 CH3CN 2 1.2 0 0 

13 CH3CN 2 0.5 1.5 84 

14 CH3CN 1 0.5 1.5 60 

15 CH3CN 3 0.5 1.5 61 

16d CH3CN 2 
TBAC (1.5 

equiv) 
1.5 trace 

17d CH3CN 2 LiCl (1.5 equiv) 1.5 trace 

18d CH3CN 2 
NH4Cl (1.5 

equiv) 
1.5 trace 

19 CHCl3 2 0.5 1.5 63 

20 toluene 2 0.5 1.5 38 

21 THF 2 0.5 1.5 88 

22 dioxane 2 0.5 1.5 71 

23 DCM 2 0.5 1.5 80 

24 Et2O 2 0.5 1.5 61 

25 CH3CO2H 2 0.5 1.5 83 

a Reaction conditions: 1a (0.25 mmol), solvent (2 mL), argon atmosphere, room temperature. b Isolated yield. c 

Under open air. d Other chlorine source were used instead of AlCl3  

 

 

2.2. General Procedure for Oxychlorination 

AlCl3 (0.5 equiv) was weighed directly into a Schlenk tube and dried under high vacuum for 5 min, then 

the solution of oxime 1 (0.25 mmol) in THF (2 ml), t-BuONO (1.5 equiv) and water (2 equiv) were added 

sequentially under argon atmosphere. The reaction mixture was stirred at room temperature for 20 min, 

then the mixture was concentrated under reduced pressure and the residue was purified by silica gel col-

umn chromatography to give the product. 

5-(chloromethyl)-3-phenyl-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 50:1), 

white solid (43.3 mg, 88% yield). 1H NMR (400 MHz, CDCl3) δ 7.69-7.66 (m, 2 H), 7.45-7.38 (m, 3 H), 

5.02-4.94 (m, 1 H), 3.71 (dd, J = 11.2, 4.4 Hz, 1 H), 3.58 (dd, J = 11.2, 7.2 Hz, 1 H), 3.49 (dd, J = 16.8, 

10.4 Hz, 1 H), 3.33 (dd, J = 16.8, 6.4 Hz, 1 H).4 
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5-(chloromethyl)-3-(3,5-dichlorophenyl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 50:1), 

white solid, mp: 106.4-107.7 ˚C, (48.8 mg, 74% yield). 1H NMR (400 MHz, CDCl3) δ 7.55 (d, J = 1.6 

Hz, 2 H), 7.41 (t, J = 1.6 Hz, 1 H), 5.09-5.01 (m, 1 H), 3.72 (dd, J = 11.6, 4.4 Hz, 1 H), 3.60 (dd, J = 11.6, 

7.2 Hz, 1 H), 3.45 (dd, J = 16.8, 10.4 Hz, 1 H), 3.30 (dd, J = 17.2, 6.8 Hz, 1 H). 13C NMR (100 MHz, 

CDCl3) δ 154.6, 135.9, 132.3, 130.4, 125.4, 80.7, 45.0, 38.3. HRMS (ESI) calcd for C10H9NOCl3 [M+H]+ 

263.9750, found 263.9752. 

5-(chloromethyl)-3-(3,5-dibromophenyl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 50:1), 

brown solid, mp: 121.8-122.6 ˚C (70.4 mg, 80% yield). 1H NMR (400 MHz, CDCl3) δ 7.75-7.74 (m, 2 

H), 7.72-7.71 (m, 1 H), 5.08-5.00 (m, 1 H), 3.72 (dd, J = 11.6, 4.0 Hz, 1 H), 3.60 (dd, J = 11.6, 7.2 Hz, 1 

H), 3.44 (dd, J = 16.8, 10.4 Hz, 1 H), 3.29 (dd, J = 17.2, 6.8 Hz, 1 H). 13C NMR (100 MHz, CDCl3) δ 

154.4, 135.9, 132.8, 128.7, 123.7, 80.7, 45.0, 38.3. HRMS (ESI) calcd for C10H9NOClBr2 [M+H]+ 

351.8739, found 351.8736. 

5-(chloromethyl)-3-(4-fluorophenyl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 25:1), 

colorless crystal (45.7 mg, 86% yield). 1H NMR (400 MHz, CDCl3) δ 7.70-7.64 (m, 2 H), 7.14-7.07 (m, 

2 H), 5.04-4.96 (m, 1 H), 3.72 (dd, J = 11.2, 4.4 Hz, 1 H), 3.58 (dd, J = 11.6, 7.6 Hz, 1 H), 3.49 (dd, J = 

17.2, 10.8 Hz, 1 H), 3.33 (dd, J = 17.2, 6.4 Hz, 1 H). 19F NMR (376 MHz, CDCl3) δ -109.4.4 

5-(chloromethyl)-3-(4-nitrophenyl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 10:1), 

white solid, mp: 152.9-154.2 ˚C (55.5 mg, 92% yield). 1H NMR (400 MHz, CDCl3) δ 8.30-8.26 (m, 2 H), 

7.87-7.83 (m, 2 H), 5.14-5.07 (m, 1 H), ), 3.75 (dd, J = 11.2, 4.0 Hz, 1 H), 3.65 (dd, J = 11.2, 7.2 Hz, 1 

H), 3.54 (dd, J = 16.8, 10.8 Hz, 1 H), 3.39 (dd, J = 17.2, 6.8 Hz, 1 H). 13C NMR (100 MHz, CDCl3) δ 
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155.0, 149.0, 135.4, 127.9, 124.4, 81.0, 45.0, 38.2. HRMS (ESI) calcd for C10H10N2O3Cl [M+H]+ 

241.0380, found 241.0378. 

5-(chloromethyl)-3-(4-methoxyphenyl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 20:1), 

colorless crystal (35.3 mg, 63% yield). 1H NMR (400 MHz, CDCl3) δ 7.64-7.59 (m, 2 H), 6.95-6.90 (m, 

2 H), 4.99-4.91 (m, 1 H), 3.71 (dd, J = 11.2, 4.4 Hz, 1 H), 3.56 (dd, J = 11.2, 7.6 Hz, 1 H), 3.48 (dd, J = 

16.8, 10.4 Hz, 1 H), 3.32 (dd, J = 16.8, 6.4 Hz, 1 H).4 

5-(chloromethyl)-3-(4-(trifluoromethyl)phenyl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 20:1), 

white solid, mp: 65.3-65.9 ˚C, (56.2 mg, 85% yield). 1H NMR (400 MHz, CDCl3) δ 7.80 (d, J = 8.4 Hz, 

2 H), 7.68 (d, J = 8.4 Hz, 2 H), 5.10-5.02 (m, 1 H), 3.74 (dd, J = 11.2, 4.0 Hz, 1 H), 3.62 (dd, J = 11.2, 

7.2 Hz, 1 H), 3.52 (dd, J = 17.2, 10.8 Hz, 1 H), 3.37 (dd, J = 16.8, 6.4 Hz, 1 H). 13C NMR (100 MHz, 

CDCl3) δ 155.5, 132.8, 132.6, 132.2, 127.4, 126.1 (q, J = 3.8 Hz), 125.4, 122.6, 80.7, 45.1, 38.5. 19F NMR 

(376 MHz, CDCl3) δ -62.9. HRMS (ESI) calcd for C11H10NOClF3 [M+H]+ 246.0403, found 246.0404. 

5-(chloromethyl)-3-(p-tolyl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 10:1), 

white solid (45.7 mg, 87% yield). 1H NMR (400 MHz, CDCl3) δ 7.57 (d, J = 8.0 Hz, 2 H), 7.22 (d, J = 

8.0 Hz, 2 H), 5.00-4.93 (m, 1 H), 3.71 (dd, J = 11.2, 4.4 Hz, 1 H), 3.56 (dd, J = 11.2, 7.6 Hz, 1 H), 3.49 

(dd, J = 16.8, 10.4 Hz, 1 H), 3.33 (dd, J = 16.8, 6.4 Hz, 1 H), 2.38 (S, 3 H). 13C NMR (100 MHz, CDCl3) 

δ 156.4, 141.0, 129.8, 127.1, 126.5, 79.9, 45.1, 39.0, 21.8. HRMS (ESI) calcd for C11H13NOCl [M+H]+ 

210.0686, found 210.0683. 

4-(5-(chloromethyl)-4,5-dihydroisoxazol-3-yl)benzonitrile 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 5:1), 

white solid, mp: 146.3-147.1 ˚C (46.2 mg, 84% yield). 1H NMR (400 MHz, CDCl3) δ 7.78 (d, J = 8.4 Hz, 
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2 H), 7.70 (d, J = 8.4 Hz, 2 H), 5.11-5.03 (m, 1 H), 3.73 (dd, J = 11.6, 4.4 Hz, 1 H), 3.63 (dd, J = 11.6, 

6.8 Hz, 1 H), 3.50 (dd, J = 16.8, 10.8 Hz, 1 H), 3.35 (dd, J = 17.2, 6.8 Hz, 1 H). 13C NMR (100 MHz, 

CDCl3) δ 155.3, 133.6, 132.9, 127.5, 118.6, 114.0, 80.9, 45.1, 38.1. HRMS (ESI) calcd for C11H10NOCl 

[M+H]+ 221.0482, found 221.0486.  

5-(chloromethyl)-3-(naphthalen-2-yl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 50:1), 

white solid, mp: 84.4-86.3 ˚C, (43.5 mg, 71% yield). 1H NMR (400 MHz, CDCl3) δ 7.99-7.91 (m, 2 H), 

7.87-7.84 (m, 3 H), 7.56-7.50 (m, 2 H), 5.09-5.01 (m, 1 H), 3.76 (dd, J = 11.2, 4.4 Hz, 1 H), 3.66-3.58 

(m, 2 H), 3.47 (dd, J = 16.8, 6.4 Hz, 1 H). 13C NMR (100 MHz, CDCl3) δ 156.6, 134.4, 133.3, 128.9, 

128.7, 128.2, 127.6, 127.5, 127.1, 126.9, 123.8, 80.3, 45.2, 38.9. HRMS (ESI) calcd for C14H13NOCl 

[M+H]+ 246.0686, found 246.0686.  

5-(chloromethyl)-3-(thiophen-2-yl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 20:1), 

colorless oil (41.8 mg, 83% yield). 1H NMR (400 MHz, CDCl3) δ 7.43-7.41 (m, 1 H), 7.25-7.23 (m, 1 

H), 7.09-7.06 (m, 1 H), 5.03-4.95 (m, 1 H), 3.72 (dd, J = 11.2, 4.0 Hz, 1 H), 3.58 (dd, J = 11.2, 7.6 Hz, 1 

H), 3.52 (dd, J = 12.8, 6.4 Hz, 1 H), 3.37 (dd, J = 16.8, 6.0 Hz, 1 H).4 

5-(chloromethyl)-3-(furan-2-yl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 30:1), 

white solid, mp: 68.4-69.1 (30.2 mg, 65% yield). 1H NMR (400 MHz, CDCl3) δ 7.53 (d, J = 1.6 Hz, 1 

H), 6.75 (d, J = 3.6 Hz, 1 H), 6.50 (q, J = 1.6 Hz, 1 H), 4.99-4.91 (m, 1 H), 3.70 (dd, J = 11.6, 4.4 Hz, 1 

H), 3.55 (dd, J = 11.2, 7.2 Hz, 1 H), 3.46 (dd, J = 16.8, 10.4 Hz, 1 H), 3.31 (dd, J = 16.8, 6.4 Hz, 1 H). 

13C NMR (100 MHz, CDCl3) δ 148.7, 144.9, 144.7, 112.6, 112.1, 79.8, 44.8, 38.8. HRMS (ESI) calcd 

for C8H9NO2Cl [M+H]+ 186.0322, found 186.0322. 
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5-(chloromethyl)-5-methyl-3-phenyl-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 20:1), 

colorless crystal (43.3 mg, 83% yield). 1H NMR (400 MHz, CDCl3) δ 7.68-7.65 (m, 2 H), 7.42-7.40 (m, 

3 H), 3.65-3.51 (m, 3 H), 3.13-3.08 (m, 1 H), 1.62 (s, 3 H).4 

5-(chloromethyl)-4,4-dimethyl-3-(o-tolyl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 50:1), 

white solid, mp: 61.2-62.0 ˚C (37.0 mg, 62% yield). 1H NMR (400 MHz, CDCl3) δ 7.34-7.26 (m, 2 H), 

7.25-7.15 (m, 2 H), 4.45 (t, J = 6.4 Hz, 1 H), 3.83 (dd, J = 11.6, 6.4 Hz, 1 H), 3.73 (dd, J = 11.6, 7.2 Hz, 

1 H), 2.36 (s, 3 H), 1.34 (s, 3 H), 1.21 (s, 3 H). 13C NMR (100 MHz, CDCl3) δ 165.4, 138.1, 131.2, 129.7, 

129.3, 128.2, 125.8, 88.5, 54.2, 41.3, 25.7, 20.6, 18.8. HRMS (ESI) calcd for C13H17NOCl [M+H]+ 

238.0999, found 238.0995. 

 

3-(3-((tert-butyldiphenylsilyl)oxy)propyl)-5-(chloromethyl)-4,4-dimethyl-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 30:1), 

white solid, mp: 75.3-76.8 ˚C, (64.2 mg, 58% yield). 1H NMR (400 MHz, CDCl3) δ 7.67-7.64 (m, 4 H), 

7.45-7.36 (m, 6 H), 4.20 (dd, J = 7.6, 6.0 Hz, 1 H), 3.75 (t, J = 6.0 Hz, 2 H), 3.70 (dd, J = 11.6, 6.0 Hz, 1 

H), 3.60 (dd, J = 11.6, 7.6 Hz, 1 H), 2.32-2.28 (m, 2 H), 1.94-1.87 (m, 2 H), 1.26 (s, 3 H), 1.12 (s, 3 H), 

1.06 (s, 9 H). 13C NMR (100 MHz, CDCl3) δ 166.7, 135.9, 134.1, 130.0, 128.0, 87.8, 63.3, 52.2, 41.3, 

29.2, 27.2, 25.2, 21.3, 19.6, 18.4. HRMS (ESI) calcd for C25H34NO2NaSiCl [M+Na]+ 466.1945, found 

466.1945. 

 

2-(2-(5-(chloromethyl)-4,4-dimethyl-4,5-dihydroisoxazol-3-yl)ethyl)isoindoline-1,3-dione 
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Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 10:1), 

white solid, mp: 157.0-158.5 ˚C, (55.1 mg, 69% yield). 1H NMR (400 MHz, CDCl3) δ 7.85-7.82 (m, 2 

H), 7.73-7.70 (m, 2 H), 4.23 (t, J = 7.0 Hz, 1 H), 4.00 (t, J = 7.4 Hz, 2 H), 3.70 (dd, J = 11.6, 6.4 Hz, 1 

H), 3.60 (dd, J = 11.6, 7.4 Hz, 1 H), 2.58 (t, J = 7.4 Hz, 2 H), 1.31 (s, 3 H), 1.16 (s, 3 H). 13C NMR (100 

MHz, CDCl3) δ 168.5, 163.7, 134.4, 132.3, 123.7, 87.8, 52.1, 41.1, 35.1, 25.1, 23.8, 18.4. HRMS (ESI) 

calcd for C16H17N2O3NaCl [M+Na]+ 343.0825, found 345.0828.  

7-chloro-3-phenyl-3a,4,5,6,7,7a-hexahydrobenzo[d]isoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 50:1), 

white solid, mp: 92.1-93.5 ˚C, (32.3 mg, 55% yield). 1H NMR (400 MHz, CDCl3) δ 7.70-7.67 (m, 2 H), 

7.44-7.40 (m, 3 H), 4.59-4.53 (m, 2 H), 3.62-3.56 (m, 1 H), 2.10-1.96 (m, 3 H), 1.85-1.73 (m, 1 H), 1.56-

1.49 (m, 1 H), 1.41-1.30 (m, 1 H). 13C NMR (100 MHz, CDCl3) δ 164.1, 130.7, 129.2, 128.8, 127.4, 84.1, 

55.1, 43.0, 29.5, 25.9, 17.3. HRMS (ESI) calcd for C13H15NOCl [M+H]+ 236.0842, found 236.0841.4 1H 

NMR (600 MHz, CDCl3) δ 7.70-7.67 (m, 2 H), 7.44-7.40 (m, 3 H), 4.58 (dd, J = 7.2, 3.0 Hz, 1 H, H7a), 

4.55 (q, J = 3.6 Hz, 1 H, H7), 3.59 (ddd, J = 10.2, 7.2, 7.2, Hz, 1 H, H3a), 2.08-1.98 (m, 3 H), 1.82-1.76 

(m, 1 H), 1.54-1.50 (m, 1 H), 1.39-1.33 (m, 1 H). 

2.3. Procedure for Oxybromination 

CBr4 (1.5 equiv) was weighed directly into a Schlenk tube and dried under high vacuum for 5 min, then 

the solution of oxime 1 (0.25 mmol) in THF (2 ml), t-BuONO (1.5 equiv) were added sequentially under 

argon atmosphere. The reaction mixture was stirred at room temperature for 20 min, then the mixture was 

concentrated under reduced pressure and the residue was purified by silica gel column chromatography 

to give the compound 3. 

5-(bromomethyl)-3-phenyl-4,5-dihydroisoxazole 

Purified by flash column chromatography (PE/EA = 30:1), light yellow solid (54.8 mg, 91% yield). 1H 

NMR (400 MHz, CDCl3) δ 7.68-7.66 (m, 2 H), 7.42-7.39 (m, 3 H), 5.03-4.95 (m, 1 H), 3.57 (dd, J = 10.4, 

4.4 Hz, 1 H), 3.51 (dd, J = 17.2, 10.8 Hz, 1 H), 3.41 (dd, J = 10.8, 8.4 Hz, 1 H), 3.32 (dd, J = 17.2, 6.4 

Hz, 1 H). 13C NMR (100 MHz, CDCl3) δ 156.3, 130.6, 129.3, 129.0, 127.0, 79.9, 39.8, 33.5.4 
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5-(bromomethyl)-3-(p-tolyl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 30:1), 

white solid (60.3 mg, 95% yield). 1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 8.0 Hz, 2 H), 7.21 (d, J = 

8.0 Hz, 2 H), 5.01-4.93 (m, 1 H), 3.57 (dd, J = 10.4, 4.4 Hz, 1 H), 3.49 (dd, J = 17.2, 10.4 Hz, 1 H), 3.40 

(dd, J = 10.4, 8.4 Hz, 1 H), 3.30 (dd, J = 17.2, 6.4 Hz, 1 H), 2.38 (S, 3 H). 13C NMR (100 MHz, CDCl3) 

δ 156.4, 141.0, 129.8, 127.0, 126.4, 79.8, 40.0, 33.5, 21.7.4 

5-(bromomethyl)-3-(naphthalen-2-yl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 30:1), 

white solid, mp: 93.6-94.2 ˚C, (65.8 mg, 91% yield). 1H NMR (400 MHz, CDCl3) δ 7.96 (dd, J = 8.8, 1.6 

Hz, 1 H), 7.91-7.90 (m, 1 H), 7.87-7.83 (m, 3 H), 7.56-7.50 (m, 2 H), 5.09-5.01 (m, 1 H), 3.66-3.58 (m, 

2 H), 3.48-3.41 (m, 2 H). 13C NMR (100 MHz, CDCl3) δ 156.5, 134.4, 133.2, 128.9, 128.7, 128.2, 127.6, 

127.5, 127.1, 126.9, 123.8, 80.2, 39.8, 33.6. HRMS (ESI) calcd for C14H13NOBr [M+H]+ 290.0175, 

found 290.0180. 

5-(bromomethyl)-3-(thiophen-2-yl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 30:1), 

light yellow oil (54.6 mg, 89% yield). 1H NMR (400 MHz, CDCl3) δ 7.42-7.39 (m, 1 H), 7.23-7.21 (m, 

1 H), 7.09-7.05 (m, 1 H), 5.04-4.95 (m, 1 H), 3.59-3.48 (m, 2 H), 3.40 (dd, J = 10.4, 8.4 Hz, 1 H), 3.37-

3.29 (m, 2 H). 13C NMR (100 MHz, CDCl3) δ 152.2, 131.7, 129.2, 129.0, 127.7, 80.2, 40.7, 33.4.4 

 

3-(3-((tert-butyldiphenylsilyl)oxy)propyl)-5-(bromomethyl)-4,4-dimethyl-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 50:1), 

colorless oil (99.7 mg, 82% yield). 1H NMR (400 MHz, CDCl3) δ 7.67-7.64 (m, 4 H), 7.45-7.36 (m, 6 

H), 4.27 (dd, J = 7.6, 6.0 Hz, 1 H), 3.75 (t, J = 6.0 Hz, 2 H), 3.53 (dd, J = 10.4, 6.0 Hz, 1 H), 3.42 (dd, J 

= 10.8, 7.6 Hz, 1 H), 2.30 (dd, J = 9.2, 7.2 Hz, 2 H), 1.94-1.87 (m, 2 H), 1.27 (s, 3 H), 1.11 (s, 3 H), 1.06 



S-14 

 

(s, 9 H). 13C NMR (100 MHz, CDCl3) δ 166.8, 135.9, 134.1, 130.0, 128.0, 87.7, 63.3, 52.3, 29.2, 28.3, 

27.2, 25.3, 21.4, 19.6, 18.4. HRMS (ESI) calcd for C25H35NO2SiBr [M+H]+ 488.1615, found 488.1620. 

2.4. Procedure for Oxyiodination 

CHI3 (2.0 equiv) was weighed directly into a Schlenk tube and dried under high vacuum for 5 min, then 

the solution of oxime 1 (0.25 mmol) in THF (2 ml), t-BuONO (1.5 equiv) were added sequentially under 

argon atmosphere. The reaction mixture was stirred at room temperature for 20 min, then the mixture was 

concentrated under reduced pressure and the residue was purified by silica gel column chromatography 

to give the compound 4. 

5-(iodomethyl)-3-phenyl-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 30:1), 

white solid (63.2 mg, 88% yield). 1H NMR (400 MHz, CDCl3) δ 7.66-7.63 (m, 2 H), 7.42-7.36 (m, 3 H), 

4.91-4.83 (m, 1 H), 3.47 (dd, J = 16.8, 11.2 Hz, 1 H), 3.38 (dd, J = 10.0, 4.0 Hz, 1 H), 3.22 (dd, J = 10.0, 

8.8 Hz, 1 H), 3.18 (dd, J = 16.8, 6.4 Hz, 1 H). 13C NMR (100 MHz, CDCl3) δ 156.1, 130.6, 129.3, 129.0, 

127.0, 80.6, 41.2, 8.0.5 

5-(iodomethyl)-3-(naphthalen-2-yl)-4,5-dihydroisoxazole 

Prepared according to the general procedure, purified by flash column chromatography (PE/EA = 50:1), 

light yellow solid, mp: 101.2-103.3 ˚C, (55.6 mg, 66% yield). 1H NMR (400 MHz, CDCl3) δ 7.96-7.83 

(m, 5 H), 7.56-7.50 (m, 2 H), 5.09- 5.01 (m, 1 H), 3.66-3.58 (m, 2 H), 3.48-3.41 (m, 2 H). 13C NMR (100 

MHz, CDCl3) δ 156.3, 134.4, 133.2, 128.9, 128.7, 128.2, 127.6, 127.4, 127.1, 126.9, 123.7, 80.9, 41.2, 

8.0. HRMS (ESI) calcd for C14H13NOI [M+H]+ 338.0036, found 338.0038.  

2.5. Procedure for formation of compound 6 

1) To a solution of 2a (0.4 mmol) in nitromethane (3 mL) was added trimethyloxonium tetrafluoroborate 

(2 equiv). The mixture was stirred at room temperature for 5 h and concentrated in vacuo. The crude 

tetrafluoroborate product was dissolved in ethanol (4 mL) and stirred at -30 ̊ C, while sodium borohydride 

(10 equiv) was added portionwise. The mixture was stirred at this temperature for 3 h before saturated 

ammonium chloride solution was added to quench the reaction. Then, the mixture was extracted with 

ethyl acetate and the combined organic layers were washed with water and brine, dried with MgSO4, 
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filtered, and concentrated in vacuo. The crude material was purified by flash column chromatography 

(PE/EA = 30:1) and gave compound 5, 66.1 mg, 78% yield with 6.3:1 cis-selectivity. 

2) The cis-product 5 (0.2 mmol) and activated zinc powder (10 equiv) were weighed directly into a flask 

before acetic acid (2 mL) and water (2 mL) were added. The reaction was stirred at 50 ˚C for 4 h, then 

neutralized by NaOH solution, filtrated, and the mixture was extracted with DCM and the combined or-

ganic layers were washed with water and brine, dried with MgSO4, filtered, and concentrated in vacuo. 

The crude material was purified by flash column chromatography (DCM/MeOH = 50:1), and gave 38.2 

mg of 6 with a yield of 86%. 

cis-5-(chloromethyl)-2-methyl-3-phenylisoxazolidine 

White solid, mp: 58.5-59.9 ˚C. 1H NMR (400 MHz, CDCl3) δ 7.36-7.28 (m, 5 H), 4.42-4.34 (m, 1 H), 

3.82 (dd, J = 10.8, 6.8 Hz, 1 H), 3.57 (dd, J = 10.8, 6.8 Hz, 2 H), 2.91-2.83 (m, 1 H), 2.58 (s, 3 H), 2.19-

2.12 (m, 1 H). 13C NMR (100 MHz, CDCl3) δ 138.8, 129.1, 128.4, 127.9, 76.7, 73.8, 47.1, 44.5, 43.4. 

HRMS (ESI) calcd for C11H15NOCl [M+H]+ 212.0842, found 212.0840. 

trans-1-methyl-5-phenylpyrrolidin-3-ol 

Colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.33-7.30 (m, 4 H), 7.29-7.23 (m, 1 H), 4.56-4.51 (m, 1 H), 

3.65 (dd, J = 10.0, 6.4 Hz, 1 H), 3.44 (dd, J = 9.6, 7.2 Hz, 1 H), 2.42 (br s, 1 H), 2.32 (dd, J = 10.0, 5.2 

Hz, 1 H), 2.19 (s, 3 H), 2.13-2.04 (m, 2 H). 13C NMR (100 MHz, CDCl3) δ 142.1, 128.8, 127.9, 127.7, 

69.9, 69.8, 66.0, 46.2, 40.5. HRMS (ESI) calcd for C11H16NO [M+H]+ 178.1232, found 178.1234. 

 

2.6. Control experiments 

 

AlCl3 (0.5 equiv) and TEMPO (3 equiv) were weighed directly into a Schlenk tube and dried under high 
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vacuum for 5 min, then the solution of oxime 1a (0.25 mmol) in THF (2 ml), t-BuONO (1.5 equiv) and 

water (2 equiv) were added sequentially under argon atmosphere. The reaction was stirred at room tem-

perature for 20 min, then the mixture was concentrated under reduced pressure and the residue was puri-

fied by silica gel column chromatography (PE/EA = 15:1) to afford the product 7 (57.0 mg, 72%), while 

2a could not be detected. 

 

AlCl3 (0.5 equiv) and TEMPO (3 equiv) were weighed directly into a Schlenk tube and dried under high 

vacuum for 5 min, then the solution of oxime 1a (0.25 mmol) in THF (2 ml) and water (2 equiv) were 

added sequentially under argon atmosphere. The reaction was stirred at room temperature for 20 min, 2a 

and 7 couldn’t be found while the starting material was totally recovered. 

 

3-phenyl-5-(((2,2,6,6-tetramethylpiperidin-1-yl)oxy)methyl)-4,5-dihydroisoxazole 

Colorless crystal. 1H NMR (400 MHz, CDCl3) δ 7.70-7.67 (m, 2 H), 7.42-7.38 (m, 3 H), 4.91-4.83 (m, 1 

H), 4.01-3.94 (m, 2 H), 3.38 (dd, J= 16.4, 10.8 Hz, 1 H), 3.25 (dd, J= 16.4, 7.6 Hz, 1 H), 1.48-1.42 (m, 5 

H), 1.33-1.25 (m, 1 H), 1.19 (s, 6 H), 1.07 (s, 6 H).6 

3-cyclopropyl-1-phenylbut-3-en-1-one oxime 

Prepared according to the reported procedure3, purified by flash column chromatography (PE/EA = 50:1), 

colorless crystal. 1H NMR (400 MHz, CDCl3) δ 9.00 (br, 1 H), 7.69-7.60 (m, 2 H), 7.41-7.36 (m, 3 H), 

5.65-5.58 (m, 0.6 H), 5.39-5.33 (m, 0.4 H), 5.14 (dd, J = 15.2, 8.8 Hz, 0.6 H), 4.88 (t, J = 10.4 Hz, 0.4 H), 

3.74 (dd, J = 7.2, 1.6 Hz, 0.8 H), 3.52 (dd, J = 6.4, 1.2 Hz, 1.2 H), 1.76-1.67 (m, 0.4 H), 1.39-1.30 (m, 0.6 

H), 0.82-0.77 (m, 0.8 H), 0.67-0.62 (m, 1.2 H), 0.39-0.35 (m, 0.8 H), 0.33-0.29 (m, 1.2 H).3 
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AlCl3 (0.5 equiv) was weighed directly into a Schlenk tube and dried under high vacuum for 5 min, then 

the solution of oxime 1r (0.25 mmol) in THF (2 ml), t-BuONO (1.5 equiv) and water (2 equiv) were 

added sequentially under argon atmosphere. The reaction mixture was stirred at room temperature for 20 

min, then the mixture was concentrated under reduced pressure and the residue was purified by silica gel 

column chromatography (PE/EA = 50:1),to give the product 2r. 

5-(4-chlorobut-1-en-1-yl)-3-phenyl-4,5-dihydroisoxazole 

21.2 mg, (Z/E = 1/4), colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.68-7.65 (m, 2 H), 7.42-7.40 (m, 3 

H), 5.87-5.77 (m, 1 H), 5.75-5.67 (m, 1 H), 5.46 (q, J = 9.6 Hz, 0.2 H), 5.18-5.11 (m, 0.8 H), 3.67-3.54 

(m, 2 H), 3.49 (dd, J = 16.8, 10.4 Hz, 1 H), 3.15-3.07 (m, 1 H), 2.70-2.63 (m, 0.4 H), 2.61-2.48 (m, 1.6 

H). 13C NMR (100 MHz, CDCl3) δ 157.0, 156.9, 131.4, 130.8, 130.5, 130.4, 129.9, 129.8, 129.1, 127.0, 

127.0, 82.0, 77.3, 44.1, 43.8, 41.5, 41.0, 35.5, 31.2. HRMS (ESI) calcd for C13H15NOCl [M+H]+ 

236.0842, found 236.0846. 

 

1a (0.25 mmol) was weighed directly into a Schlenk tube and dried under high vacuum for 5 min, then 

THF (2 ml), the solution of HCl (aq. 37%, 0.375 mmol), t-BuONO (0.375 mmol) were added sequentially 

under argon atmosphere. The reaction mixture was stirred at room temperature for 20 min, then the mix-

ture was concentrated under reduced pressure and the residue was purified by silica gel column chroma-

tography (PE/EA = 50:1), to give the product 2a (25.4 mg, 52%). 

 

AlCl3 (0.5 mmol) was weighed directly into a Schlenk tube and dried under high vacuum for 5 min, then 

the solution of 8 (1 mmol) in THF (8 ml), t-BuONO (1.5 mmol) and water (2 mmol) were added se-

quentially under argon atmosphere. The reaction was stirred at room temperature for 2 h, then the mix-

ture was concentrated under reduced pressure and the residue was purified by silica gel column chroma-

tography (pure PE) to afford the product 9 (83.2 mg, 39%). 
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(2-chloroethene-1,1-diyl)dibenzene 

Colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.42-7.28 (m, 8 H), 7.22-7.19 (m, 2 H), 6.59 (s, 1 H). 13C 

NMR (100 MHz, CDCl3) δ 144.2, 140.5, 137.9, 130.2, 128.8, 128.6, 128.4, 128.3, 128.1, 116.2. HRMS 

(ESI) calcd for C14H12Cl [M+H]+ 215.0628, found 215.0626. 
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4. NMR Spectra 
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400M 1H NMR of 2q 
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400M 13C NMR of 2q 
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400M NOESY:  

 

400M HSQC: 
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600M 1H NMR of 2q 

 



S-75 

 

 

 



S-76 

 

 

 



S-77 

 

 

 



S-78 

 

 



S-79 

 

 

 



S-80 

 

 

 



S-81 

 

 

 



S-82 

 

 

 



S-83 

 

 

 



S-84 

 

 

 



S-85 

 

 

 



S-86 

 

 

 



S-87 

 

 

 



S-88 

 

 

 



S-89 

 

 

 



S-90 

 

 

 



S-91 

 

 

 



S-92 

 

 

 



S-93 

 

dept-135 
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NOESY: 
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HSQC: 
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