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1. General Information  

Unless otherwise noted, all reagents and solvents were obtained from commercial 

sources and used without further purification. Solvents were dried using standard methods 

and distilled before use. Reactions were monitored by thin-layer chromatography (TLC) on 

silica plates (F-254) and visualized under UV light. Melting points were obtained on a 

Büchi Melting Point B-540 apparatus and were uncorrected. All 
1
H NMR and 

13
C NMR 

spectra were recorded on Bruker ARX-400, 400 MHz spectrometers with TMS as an 

internal standard. The peak patterns are indicated as follows: s, singlet; d, doublet; t, triplet; 

m, multiplet; q, quartet. The coupling constants, J, are reported in hertz (Hz). HRMS 

analysis was performed on a Q-TOF mass analyzer using the ESI ionization method. 

Column chromatography was run on silica gel (200-300 mesh) from Qingdao Ocean Chemicals 

(Qingdao, Shandong, China). 

2. General Procedure and Product Characterization 

2.1 The Optimal Experimental Conditions  

 
Under an atmosphere of nitrogen, buta-2,3-dien-1-ol 1a (25 mg, 0.35 mmol) and iodobenzene 2a 

(87 mg, 0.42 mmol, 1.2 equiv.) were added consecutively to a sealed tube charged with a mixture 

of CsF (148 mg, 1.0 mmol, 3.0 equiv.), [Pd(PPh3)4] (20mg, 0.018 mmol, 5 mol%), and imine 3a 

(111 mg, 0.42 mmol, 1.2 equiv.) in dioxane (3 mL). The reaction mixture was stirred at 80 °C for 

10 h and analyzed by TLC. After the reaction was complete, water (10 mL) was added, and the 

solution was extracted with dichloromethane; the organic phase was separated, washed with brine, 

dried (MgSO4), filtered, and concentrated and the crude product was purified by column 

chromatography on silica gel with a mixture of ethyl acetate/petroleum (25:3, v/v) to afford the 

desired product 4aa. 

2.2 Product Characterization 

trans-2-phenyl-4-(1-phenylvinyl)-3-tosyloxazolidine (4aa) 
Yield: 50% (72 mg), white solid, m.p.:120.6-121.5 °C. 

1
H NMR (400 MHz, DMSO-d6) δH 

7.90 (d, J = 8.2 Hz, 2H), 7.50 (t, J = 5.9 Hz, 4H), 7.44-7.25 (m, 8H), 6.19 (s, 1H), 5.39 (d, J = 6.4 

Hz, 2H), 4.87 (t, J = 6.3 Hz, 1H), 4.00-3.85 (m, 1H), 3.53 (dd, J = 8.9, 5.5 Hz, 1H), 2.44 (s, 

3H).
13

C NMR (100 MHz, DMSO-d6) δC 145.83, 144.78, 138.80, 138.49, 133.76, 130.55, 

129.00, 128.90, 128.58, 128.35, 127.26, 126.84, 115.33, 92.16, 71.14, 62.33, 21.47.HRMS (ESI-

Q-TOF, m/z) calcd for C24H23NO3S [M + H]
+
: 406.1399.found [M + H]

+
: 406.1387. 

 trans-4-(1-phenylvinyl)-2-(p-tolyl)-3-tosyloxazolidine (4ab) 

Yield: 55% (82 mg), white solid, m.p.:141.4-142.1 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.90 (d, J = 8.2 Hz, 2H), 7.49 (d, J = 8.1 Hz, 2H), 7.41 – 7.29 (m, 7H), 7.21 (d, J = 7.9 Hz, 2H), 

6.13 (s, 1H), 5.40 (d, J = 3.9 Hz, 2H), 4.86 (t, J = 6.2 Hz, 1H), 3.88 (dd, J = 8.8, 7.4 Hz, 1H), 3.53 

(dd, J = 8.9, 5.4 Hz, 1H), 2.45 (s, 3H), 2.33 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 145.96, 

144.82, 138.90, 138.41, 135.62, 133.90, 130.62, 129.22, 129.00, 128.66, 128.44, 127.33, 126.90, 
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115.38, 92.29, 71.19, 62.36, 21.55, 21.24. HRMS (ESI-Q-TOF, m/z) calcd for C25H25NO3S 

[M + H]
+
: 420.1555. found [M + H]

+
: 420.1568. 

 trans-2-(4-methoxyphenyl)-4-(1-phenylvinyl)-3-tosyloxazolidine 

(4ac) 

Yield: 52% (80 mg), white solid, m.p.:117.8-118.9 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.87 (d, J = 8.2 Hz, 2H), 7.48 (d, J = 8.0 Hz, 2H), 7.41 (d, J = 8.6 Hz, 2H), 7.39 – 7.30 (m, 5H), 

6.94 (d, J = 8.7 Hz, 2H), 6.07 (s, 1H), 5.41 (s, 2H), 4.88 – 4.83 (m, 1H), 3.84 (dd, J = 8.9, 7.4 Hz, 

1H), 3.78 (s, 3H), 3.54 (dd, J = 8.9, 5.0 Hz, 1H), 2.44 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) 

δC 159.96, 146.10, 144.76, 138.95, 134.02, 130.59, 130.41, 129.00, 128.86, 128.62, 128.44, 

126.93 (s, 5H), 115.41 (s, 2H), 113.99 (s, 5H), 92.31 (s, 2H), 71.08 (s, 2H), 62.29 (s, 2H), 55.61 (s, 

2H), 21.55 (s, 2H). HRMS (ESI-Q-TOF, m/z) calcd for C25H25NO4S [M + H]
+
: 436.1504. 

found [M + H]
+
: 436.1548. 

 trans-4-(1-phenylvinyl)-2-(m-tolyl)-3-tosyloxazolidine (4ad) 

Yield: 45% (67 mg), white solid, m.p.:129.8-130.5 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.90 (d, J = 8.1 Hz, 2H), 7.49 (d, J = 8.0 Hz, 2H), 7.42 – 7.28 (m, 7H), 7.21 (d, J = 7.9 Hz, 2H), 

6.13 (s, 1H), 5.40 (d, J = 3.1 Hz, 2H), 4.85 (t, J = 6.2 Hz, 1H), 3.92 – 3.82 (m, 1H), 3.52 (dd, J = 

8.8, 5.4 Hz, 1H), 2.45 (s, 3H), 2.33 (s, 3H). 13
C NMR (100 MHz, DMSO-d6) δC 145.97, 144.82, 

138.91, 138.41, 135.62, 133.90, 130.62, 129.22, 129.00, 128.65, 128.44, 127.33, 126.90, 115.38, 

92.30, 71.19, 62.36, 21.55, 21.24. HRMS (ESI-Q-TOF, m/z) calcd for C25H25NO3S [M + H]
+
: 

420.1555. found [M + H]
+
: 420.1537. 

 trans-2-(4-chlorophenyl)-4-(1-phenylvinyl)-3-tosyloxazolidine (4ae) 

Yield: 51% (80 mg), white solid, m.p.:108.4-109.1 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.92 (d, J = 8.2 Hz, 2H), 7.45-7.50 (m, 6H), 7.31-7.36 (m, 5H), 6.20 (s, 1H), 5.37 (d, J = 9.2 Hz, 

2H), 4.86 (t, J = 6.3 Hz, 1H), 3.88 (dd, J = 8.8, 7.5 Hz, 1H), 3.53 (dd, J = 9.0, 5.5 Hz, 1H), 2.45 (s, 

3H). 
13

C NMR (100 MHz, DMSO-d6) δC 145.89, 144.99, 138.81, 137.70, 133.74, 133.68, 

130.67, 129.26, 128.97, 128.72, 128.45, 127.02, 126.92, 115.51, 91.55, 71.24, 62.41, 21.56. 

HRMS (ESI-Q-TOF, m/z) calcd for C24H22ClNO3S [M + H]
+
: 440.1009. found [M + H]

+
: 

440.1043. 

 trans-2-(4-fluorophenyl)-4-(1-phenylvinyl)-3-tosyloxazolidine (4af) 

Yield: 48% (73 mg), white solid, m.p.:106.8-107.9 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.91 (d, J = 8.1 Hz, 2H), 7.48-7.54 (m, 4H), 7.30-7.35 (m, 5H), 7.22 (t, J = 8.8 Hz, 2H), 6.17 (s, 

1H), 5.38 (d, J = 5.3 Hz, 2H), 4.87 (t, J = 6.0 Hz, 1H), 3.86 (t, J = 8.1 Hz, 1H), 3.55 (dd, J = 8.8, 

5.2 Hz, 1H), 2.44 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 145.89, 144.99, 138.81, 137.70, 

133.71, 130.67, 130.05, 129.48, 129.26, 128.97, 128.72, 128.45, 128.21, 127.22, 127.02, 126.92, 

115.51, 91.55, 71.24, 62.41, 21.56. HRMS (ESI-Q-TOF, m/z) calcd for C24H22FNO3S [M + 

H]
+
: 424.1304. found [M + H]

+
: 424.1328. 
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 trans-2-(2-fluorophenyl)-4-(1-phenylvinyl)-3-tosyloxazolidine (4ag) 

Yield: 30% (45 mg), white solid, m.p.:92.5-93.3 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.85 (d, J = 7.2 Hz, 2H), 7.59 – 7.36 (m, 8H), 7.22 (d, J = 7.4 Hz, 3H), 6.11 (s, 1H), 5.61 (s, 1H), 

5.52 (s, 1H), 4.95 (s, 1H), 3.74 (d, J = 6.2 Hz, 2H), 2.45 (s, 3H). 
13

C NMR (100 MHz, DMSO-

d6) δC 162.08, 159.61, 146.35, 145.04, 139.11, 133.50, 131.83, 130.69, 129.67, 129.00, 128.52, 

127.29, 126.98, 125.33, 125.22, 124.70, 116.13, 115.99, 115.92, 87.32, 70.93, 62.11, 21.57. 

HRMS (ESI-Q-TOF, m/z) calcd for C24H22FNO3S [M + H]
+
: 424.1304. found [M + H]

+
: 

424.1332. 

 trans-2-(2-chlorophenyl)-4-(1-phenylvinyl)-3-tosyloxazolidine (4ah) 

Yield: 28% (45 mg), white solid, m.p.:145.5-146.3 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.84 (d, J = 7.7 Hz, 2H), 7.51 (s, 4H), 7.46 (d, J = 7.0 Hz, 3H), 7.40 (d, J = 7.9 Hz, 4H), 6.13 (s, 

1H), 5.70 (s, 1H), 5.55 (s, 1H), 4.93 (s, 1H), 3.73 (s, 2H), 2.44 (s, 3H). 
13

C NMR (100 MHz, 

DMSO-d6) δC
 
146.39, 145.18, 139.31, 135.20, 133.45, 133.12, 131.34, 130.75, 130.04, 129.97, 

129.70, 129.22, 128.98, 128.59, 128.47, 127.54, 126.96, 126.83, 116.65, 90.00, 70.71, 62.46, 

21.58. HRMS (ESI-Q-TOF, m/z) calcd for C24H22ClNO3S [M + H]
+
: 440.1009. found [M + 

H]
+
: 440.1021. 

 trans-2-(4-bromophenyl)-4-(1-phenylvinyl)-3-tosyloxazolidine (4ai) 

Yield: 54% (93 mg), white solid, m.p.:96.2-97.1 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.93 (d, J = 8.0 Hz, 2H), 7.61 (d, J = 8.3 Hz, 2H), 7.50 (d, J = 7.9 Hz, 3H), 7.44 (d, J = 8.2 Hz, 

2H), 7.35 (br, 4H), 6.19 (s, 1H), 5.37 (d, J = 6.0 Hz, 2H), 4.86 (t, J = 6.0 Hz, 1H), 3.89 (t, J = 8.1 

Hz, 1H), 3.53 (dd, J = 8.6, 5.6 Hz, 1H), 2.45 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 

145.89, 144.98, 138.81, 138.13, 133.68, 131.65, 130.67, 129.56, 128.97, 128.72, 128.44, 127.01, 

122.41, 115.52, 91.60, 71.26, 62.42, 21.56. HRMS (ESI-Q-TOF, m/z) calcd for 

C24H22BrNO3S [M + H]
+
: 484.0504. found [M + H]

+
: 484.0522. 

 trans-2-(2,4-difluorophenyl)-4-(1-phenylvinyl)-3-tosyloxazolidine 

(4aj) 

Yield: 25% (39 mg), white solid, m.p.:128.6-129.3 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.85 (d, J = 8.1 Hz, 2H), 7.52 (d, J = 7.8 Hz, 3H), 7.47 – 7.35 (m, 7H), 6.07 (s, 1H), 5.57 (s, 1H), 

5.51 (s, 1H), 4.95 (s, 1H), 3.80 – 3.57 (m, 2H), 2.45 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) 

δC 146.31, 145.01, 143.65, 138.96, 137.97, 133.38, 130.62, 129.50, 128.92, 128.43, 127.21, 

127.15, 126.88, 115.86, 104.44, 86.89, 70.88, 61.93, 21.48. HRMS (ESI-Q-TOF, m/z) calcd for 

C24H21F2NO3S [M + H]
+
: 442.1210. found [M + H]

+
: 442.1224. 

trans-2-(2-chloro-4-fluorophenyl)-4-(1-phenylvinyl)-3-

tosyloxazolidine (4ak) 
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Yield: 18% (30 mg), white solid, m.p.:112.8-113.6 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.84 (d, J = 8.0 Hz, 2H), 7.52 (t, J = 7.8 Hz, 4H), 7.39-7.45 (m, 4H), 7.26 (d, J = 7.9 Hz, 2H), 6.09 

(s, 1H), 5.67 (s, 1H), 5.55 (s, 1H), 4.94 (s, 1H), 3.75 (d, J = 3.8 Hz, 2H), 2.45 (s, 3H). 
13

C NMR 

(100 MHz, DMSO-d6) δC 163.78, 161.30, 146.49, 145.22, 139.26, 133.12, 133.12, 131.79, 

131.79, 130.76, 129.73, 129.01, 128.99, 128.59, 128.50, 126.96, 117.35, 116.60, 115.05, 114.83, 

114.02, 89.48, 70.79, 62.35, 21.57. HRMS (ESI-Q-TOF, m/z) calcd for C24H21ClFNO3S [M + 

H]
+
: 458.0915. found [M + H]

+
: 458.0932. 

 trans-4-(1-phenylvinyl)-2-(thiophen-2-yl)-3-tosyloxazolidine (4al) 

Yield: 47% (69 mg), white solid, m.p.:129.3-130.2 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.87 (d, J = 8.2 Hz, 2H), 7.61 – 7.56 (m, 1H), 7.48 (d, J = 8.1 Hz, 2H), 7.44 – 7.30 (m, 5H), 7.24 

(d, J = 3.4 Hz, 1H), 7.04 (dd, J = 4.9, 3.7 Hz, 1H), 6.43 (s, 1H), 5.55 (s, 0H), 5.47 (s, 1H), 4.85 (t, 

J = 6.2 Hz, 1H), 4.01 – 3.89 (m, 1H), 3.62 (dd, J = 8.9, 5.4 Hz, 1H), 2.44 (s, 3H). 
13

C NMR (100 

MHz, DMSO-d6) δC 145.46, 144.91, 142.31, 138.85, 133.89, 130.61, 129.02, 128.59, 128.47, 

127.85, 127.82, 127.20, 126.88, 115.58, 89.33, 71.43, 62.37, 21.50. HRMS (ESI-Q-TOF, m/z) 

calcd for C22H21NO3S2 [M + H]
+
: 412.0963. found [M + H]

+
: 412.0958. 

 trans-2-(furan-2-yl)-4-(1-phenylvinyl)-3-tosyloxazolidine (4am) 

Yield: 43% (61 mg), white solid, m.p.:121.3-122.1 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.85 (d, J = 8.1 Hz, 2H), 7.48 (d, J = 8.1 Hz, 2H), 7.41 (t, J = 6.7 Hz, 3H), 7.38 – 7.32 (m, 3H), 

6.47 (s, 2H), 6.20 (s, 1H), 5.58 (s, 1H), 5.46 (s, 1H), 4.81 (t, J = 6.5 Hz, 1H), 3.99 (t, J = 8.0 Hz, 

1H), 3.61 (dd, J = 8.7, 5.9 Hz, 1H), 2.44 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 150.68, 

145.52, 144.19, 138.90, 133.92, 130.58, 129.71, 129.01, 128.95, 128.47, 127.11, 127.02, 126.94, 

115.29, 110.98, 110.40, 86.45, 71.49, 61.99, 21.54. HRMS (ESI-Q-TOF, m/z) calcd for 

C22H21NO4S [M + H]
+
: 396.1191. found [M + H]

+
: 396.1179. 

 trans-3-(methylsulfonyl)-2-phenyl-4-(1-phenylvinyl)oxazolidine (4an) 

Yield: 45% (53 mg), white solid, m.p.:98.7-99.5 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.51 (d, J = 7.0 Hz, 2H), 7.47 (d, J = 6.8 Hz, 2H), 7.43 – 7.39 (m, 2H), 7.39 – 7.32 (m, 4H), 6.32 

(s, 1H), 5.40 (s, 2H), 5.19 (t, J = 6.3 Hz, 1H), 4.37 (t, J = 8.1 Hz, 1H), 3.62 (dd, J = 8.7, 5.3 Hz, 

1H), 3.26 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 146.13, 138.82, 128.95, 128.64, 128.44, 

128.22, 127.26, 126.90, 126.77, 114.53, 91.94, 71.5, 61.73, 35.43. HRMS (ESI-Q-TOF, m/z) 

calcd for C18H19NO3S [M + H]
+
: 330.1086. found [M + H]

+
: 330.1077. 

 trans-2-phenyl-4-(1-(p-tolyl)vinyl)-3-tosyloxazolidine (4ba) 

Yield: 55% (81 mg), white solid, m.p.:129.8-130.6 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.91 (d, J = 8.2 Hz, 2H), 7.49-7.51 (m, 4H), 7.44 – 7.33 (m, 3H), 7.26 (d, J = 8.1 Hz, 2H), 7.15 (d, 

J = 8.0 Hz, 2H), 6.19 (s, 1H), 5.35 (s, 2H), 4.85 (t, J = 6.3 Hz, 1H), 3.95 – 3.85 (m, 1H), 3.51 (dd, 

J = 8.8, 5.5 Hz, 1H), 2.45 (s, 3H), 2.30 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 145.68, 

144.84, 138.59, 137.78, 135.98, 133.90, 130.62, 129.55, 129.07, 128.65, 127.34, 126.74, 114.50, 

92.24, 71.26, 62.39, 21.55, 21.14. HRMS (ESI-Q-TOF, m/z) calcd for C25H25NO3S [M + H]
+
: 

420.1555. found [M + H]
+
: 420.1548. 
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 trans-4-(1-(4-methoxyphenyl)vinyl)-2-phenyl-3-tosyloxazolidine 

(4ca) 

Yield: 53% (82 mg), white solid, m.p.:107.2-108.6 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.91 (d, J = 8.2 Hz, 2H), 7.50 (t, J = 7.3 Hz, 4H), 7.45 – 7.36 (m,3H), 7.31 (d, J = 8.7 Hz, 2H), 

6.89 (d, J = 8.7 Hz,2H), 6.20 (s, 1H), 5.30 (s, 2H), 4.84 (t, J = 6.2 Hz, 1H), 3.91 (t, J = 8.1 Hz, 1H), 

3.76 (s, 3H), 3.52 (dd, J = 8.8, 5.6 Hz, 1H), 2.45 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 

159.50, 145.24, 144.83, 138.62, 133.92, 131.15, 130.61, 129.06, 128.65, 128.21, 128.09, 127.35, 

114.34, 92.24, 71.32, 62.43, 55.58, 21.55. HRMS (ESI-Q-TOF, m/z) calcd for C25H25NO4S 

[M + H]
+
:436.1504. found [M + H]

+
: 436.1531. 

 

trans-methyl 4-(1-(2-phenyl-3-tosyloxazolidin-4-yl)vinyl)benzoate (da) 

Yield: 40% (66 mg), white solid, m.p.:98.4-99.2 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.94 – 7.85 (m, 4H), 7.48-7.53 (m, 6H), 7.39 (d, J = 7.4 Hz, 3H), 6.20 (s, 1H), 5.52 (d, J = 4.8 Hz, 

2H), 4.91 (t, J = 5.0 Hz,1H), 3.94 (t, J = 8.0 Hz, 1H), 3.86 (s, 3H), 3.56 (dd, J = 8.7, 5.4 Hz, 1H), 

2.45 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 166.36, 145.28, 144.91, 143.54, 138.49, 

133.83, 130.64, 129.75, 129.39, 129.09, 128.67, 127.39, 127.30, 117.49, 92.21, 71.12, 62.18, 

52.64, 21.55. HRMS (ESI-Q-TOF, m/z) calcd for C26H25NO5S [M + H]
+
: 464.1453. found 

[M + H]
+
: 464.1428. 

 trans-4-(1-(4-nitrophenyl)vinyl)-2-phenyl-3-tosyloxazolidine (4ea) 

Yield: 38% (61 mg), white solid, m.p.:84.6-85.3 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

8.15 (d, J = 8.0 Hz, 2H), 7.92 (d, J = 7.6 Hz, 2H), 7.64 (d, J = 8.1 Hz, 2H), 7.57 – 7.44 (m, 4H), 

7.38 (d, J = 6.1 Hz, 3H), 6.20 (s, 1H), 5.58 (s, 2H), 4.93 (s, 1H), 3.95 (t, J = 7.6 Hz, 1H), 3.68 – 

3.52 (m, 1H), 2.45 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 147.32, 145.60, 144.97, 144.76, 

138.43, 133.76, 130.65, 129.05, 128.72, 128.66, 128.59, 127.25, 123.93, 119.06, 92.19, 70.93, 

62.19, 21.55. HRMS (ESI-Q-TOF, m/z) calcd for C24H22N2O5S [M + H]
+
: 451.1249. found 

[M + H]
+
: 451.1258. 

 trans-4-(1-(4-fluorophenyl)vinyl)-2-phenyl-3-tosyloxazolidine (4fa) 

Yield: 46% (69 mg), white solid, m.p.:130.2-131.1 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.91 (d, J = 7.9 Hz, 2H), 7.49 (d, J = 7.9 Hz, 4H), 7.38-7.41 (m, 5H), 7.16 (t, J = 8.7 Hz, 2H), 6.18 

(s, 1H), 5.38 (d, J = 16.1 Hz, 2H), 4.84 (t, J = 6.0 Hz, 1H), 3.90 (t, J = 8.1 Hz, 1H), 3.55 (dd, J = 

8.5, 5.7 Hz, 1H), 2.45 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 163.52, 161.09, 145.00, 

144.87, 138.55, 135.32, 133.83, 130.62, 129.25, 129.17, 129.05, 128.70, 128.64, 127.31, 115.81, 

115.59, 92.22, 71.04, 62.52, 21.55. HRMS (ESI-Q-TOF, m/z) calcd for C24H22FNO3S [M + 

H]
+
: 424.1304. found [M + H]

+
: 424.1332. 
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 trans-4-(1-(4-chloro-3-fluorophenyl)vinyl)-2-phenyl-3-

tosyloxazolidine (4ga) 

Yield: 33% (53 mg), white solid, m.p.:105.2-106.6 °C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.90 (d, J = 8.2 Hz, 2H), 7.55 (d, J = 7.2 Hz, 1H), 7.48 (d, J = 8.1 Hz, 2H), 7.43 (d, J = 5.7 Hz, 

2H), 7.41 – 7.30 (m, 5H), 6.15 (s, 1H), 5.42 (d, J = 16.9 Hz, 2H), 4.85 (t, J = 6.2 Hz, 1H), 3.99 – 

3.81 (m, 1H), 3.62 (dd, J = 9.0, 5.4 Hz, 1H), 2.45 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 

158.52, 156.06, 144.90, 144.20, 138.46, 136.83, 133.87, 130.59, 129.54, 129.02, 128.70, 128.57, 

128.25, 128.18, 127.26, 120.03, 119.85, 117.58, 117.24, 117.04, 91.76 – 84.16, 70.76, 62.47, 

21.55. HRMS (ESI-Q-TOF, m/z) calcd for C24H21ClFNO3S [M + H]
+
: 458.0915. found [M 

+ H]
+
: 458.0927. 

 trans-4-(1-(3,4-difluorophenyl)vinyl)-2-phenyl-3-tosyloxazolidine 

(4ha) 

Yield: 28% (44 mg), white solid, m.p.:111.9-112.8 °C. 
1
H NMR (400 MHz, DMSO-d6) δH

 
 

7.91 (d, J = 8.2 Hz, 2H), 7.52 – 7.42 (m, 5H), 7.42 – 7.31 (m, 4H), 7.24 – 7.00 (m, 1H), 6.16 (s, 

1H), 5.44 (d, J = 5.8 Hz, 2H), 4.86 (t, J = 6.2 Hz, 1H), 3.92 (dd, J = 8.9, 7.3 Hz, 1H), 3.60 (dd, J = 

9.0, 5.4 Hz, 1H), 2.45 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 150.92, 148.48, 144.89, 

144.22, 138.50, 136.46, 133.85, 130.60, 129.04, 128.72, 128.61, 127.27, 124.25, 117.91, 117.74, 

117.15, 116.57, 116.39, 92.17, 70.90, 62.32, 21.54. HRMS (ESI-Q-TOF, m/z) calcd for 

C24H21F2NO3S [M + H]
+
: 442.1210. found [M + H]

+
: 442.1237. 

 trans-2-phenyl-4-(1-(thiophen-2-yl)vinyl)-3-tosyloxazolidine (4ia) 

Yield: 43% (63 mg), white solid, m.p.:121.3-122.4° C. 
1
H NMR (400 MHz, DMSO-d6) δH 

7.85 (d, J = 7.8 Hz, 2H), 7.46-7.53 (m, 5H), 7.45 – 7.31 (m, 3H), 7.16 (s, 1H), 7.02 (s, 1H), 6.22 (s, 

1H), 5.40 (s, 1H), 5.24 (s, 1H), 4.78 (t, J = 6.1 Hz, 1H), 4.15 (t, J = 7.8 Hz, 1H), 3.67 – 3.51 (m, 

1H), 2.43 (s, 3H). 
13

C NMR (100 MHz, DMSO-d6) δC 144.92, 141.71, 139.73, 138.41, 133.81, 

130.64, 129.51, 129.34, 129.16, 128.77, 128.64, 128.41, 127.29, 126.16, 125.21, 124.13, 112.91, 

92.14, 71.86, 62.03, 21.56. HRMS (ESI-Q-TOF, m/z) calcd for C22H21NO3S2 [M + H]
+
: 

412.0963. found [M + H]
+
: 412.0988. 

3. X-ray Crystallography of 4aa 

A single-crystal of 4aa was obtained from EtOH/DCM solvent at room temperature. Diffraction 

data were collected on a Bruker SMART Apex-IICCD-based X-ray diffractometer with Mo-Kα. 

radiation (λ=0.71073). The empirical absorption correction was applied by using the SADABS 

program. The structure was solved using direct method, and refined by full-matrix least-squares 

on F
2 

(G.M. Sheldrick, SHELXTL 97, program of crystal structure refinement, University of 

Gottingen, Germany, 1997). H-atoms were refined isotropically, while all other atoms were 

refined anisotropically. The crystallographic data were summarized in Table S1 and the diagram 

was shown in Figure S1. 

Table S1.  Crystal data and structure refinement for 4aa. 

Identification code  1 
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Empirical formula  C24H23NO3S 

Formula weight  405.49 

Temperature  273(2) K 

Wavelength  0.71073 Å 

Crystal system  Triclinic 

Space group  P-1 

Unit cell dimensions a = 9.7939(15) Å        a= 112.876(5)°. 

 b = 10.1887(17) Å b= 93.064(5)°. 

 c = 12.694(2) Å g = 111.984(4)°. 

Volume 1052.5(3) Å3 

Z 2 

Density (calculated) 1.280 Mg/m3 

Absorption coefficient 0.179 mm-1 

F(000) 428 

Crystal size 0.220 x 0.200 x 0.180 mm3 

Theta range for data collection 1.790 to 24.779°. 

Index ranges -11<=h<=11, -11<=k<=11, -14<=l<=8 

Reflections collected 6487 

Independent reflections 3545 [R(int) = 0.0291] 

Completeness to theta = 24.779° 98.0 %  

Absorption correction Semi-empirical from equivalents 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 3545 / 0 / 269 

Goodness-of-fit on F2 1.009 

Final R indices [I>2sigma(I)] R1 = 0.0490, wR2 = 0.1299 
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R indices (all data) R1 = 0.0665, wR2 = 0.1468 

Extinction coefficient n/a 

Largest diff. peak and hole 0.219 and -0.343 e.Å-3 

 

Figure S1. Molecular structure of 4aa. 
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4.  NMR Spectra of New Compounds 
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