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General

1H NMR and 13C NMR spectra were measured in CDCl3, solution on a Bruker AV-400 spectrometer using 
TMS as an internal reference. Coupling constant (J) values are given in Hz. Multiplicities are designated by the 
following abbreviations: s, singlet; d, doublet; t, triplet; q, quartet; br, broad; m, multiplet. High-resolution 
mass spectra (HRMS) were performed on a Bruker microTOF-Q II Mass Spectrometer with ES ionization (ESI). 
All commercially available reagents were used as received. Thin-layer chromatography on silica (with GF254) 
was used to monitor all reactions. Products were purified by flash column chromatography on silica gel 
purchased from Qingdao Haiyang Chemical Co., Ltd. The preparation and characterization data of all 
bifunctional phase-transfer catalysts (Bif-PTCs) were found in our previous report.1

Typical procedure for the synthesis of 2-isoxazolidinones 3

0.20 mmol of epoxide 1, 2.7 mg of Bif-PTC-1 (2.5 mol%), and 0.21 mmol of isocyanate 2 in 2.0 mL 
PhCl was stirred for 12 h at 100 oC under inert atmosphere. The solvent was evaporated under reduced 
pressure and the residue was purified by a flash column chromatography (petroleum ether : ethyl acetate 
= 2 : 1 to 1 : 3) to yield corresponding 2-oxazolidinones 3.
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O N
O

O

Cl

3aa

White solid,2 1H NMR (400 MHz, CDCl3) δ 7.55 (d, J = 8.5 Hz, 2H), 7.42-7.29 (m, 4H), 7.03 (t, J = 7.2 Hz, 1H), 6.93 (d, J 
= 8.0 Hz, 2H), 5.01 (d, J = 3.6 Hz, 1H), 4.25 (d, J = 4.0 Hz, 2H), 4.20 (t, J = 8.8 Hz, 1H), 4.12-4.04 (m, 1H); 13C NMR (101 
MHz, CDCl3) δ 157.94, 154.24, 136.74, 129.68, 129.45, 129.14, 121.86, 119.42, 114.60, 70.39, 67.80, 47.34; HRMS (ESI) 
m/z calcd. for C16H15ClNO3

+ [M+H]+: 304.0735, found 304.0741.

O N
O

O

CH3

3ab

White solid,3 1H NMR (400 MHz, CDCl3) δ 7.47 (d, J = 8.1 Hz, 2H), 7.34-7.30 (m, 2H), 7.21 (d, J = 8.0 Hz, 2H), 7.05-
6.99 (m, 1H), 6.93 (d, J = 7.9 Hz, 2H), 4.99 (s, 1H), 4.31-4.14 (m, 3H), 4.10-4.03 (m, 1H), 2.34 (s, 3H); 13C NMR (101 MHz, 
CDCl3) δ 158.04, 154.51, 135.61, 133.95, 129.65, 121.75, 118.46, 114.62, 70.34, 67.95, 47.63, 20.76; HRMS (ESI) m/z 
calcd. for C17H18NO3

+ [M+H]+: 284.1281, found 284.1279.

O N
O

O

Br

3ac

White solid,4 1H NMR (400 MHz, CDCl3) δ 7.65 (d, J = 8.2 Hz, 1H), 7.51 (d, J = 1.4 Hz, 3H), 7.33 (t, J = 7.6 Hz, 2H), 
7.03 (t, J = 7.3 Hz, 1H), 6.93 (d, J = 8.3 Hz, 2H), 5.01 (dd, J = 8.8, 4.7 Hz, 1H), 4.25 (d, J = 4.4 Hz, 2H), 4.19 (t, J = 8.8 Hz, 
1H), 4.10-4.04 (m, 1H);  13C NMR (101 MHz, CDCl3) δ 157.93, 154.18, 137.21, 129.69, 121.87, 119.73, 117.05, 114.60, 
70.40, 67.80, 47.26; HRMS (ESI) m/z calcd. for C16H15BrNO3

+ [M+H]+: 348.0230, found 348.0236.

O N
O

O

Cl

CH3
3ba

White solid, 1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 8.7 Hz, 2H), 7.37 (d, J = 8.7 Hz, 2H), 7.23-7.09 (m, 2H), 6.93 (t, J 
= 7.1 Hz, 1H), 6.82 (d, J = 7.9 Hz, 1H), 5.03 (d, J = 3.9 Hz, 1H), 4.36-4.15 (m, 3H), 4.13-4.07 (m, 1H), 2.12 (s, 3H); HRMS 
(ESI) m/z calcd. for C17H16ClNNaO3

+ [M+Na]+: 340.0711, found 340.0709.

O N
O

O

CH3

CH3
3bb

White solid, 1H NMR (400 MHz, CDCl3) δ 7.49 (d, J = 7.5 Hz, 2H), 7.20 (dd, J = 15.0, 7.3 Hz, 4H), 6.95 (d, J = 6.7 Hz, 
1H), 6.83 (d, J = 7.6 Hz, 1H), 4.97 (s, 1H), 4.20 (dd, J = 14.6, 10.4 Hz, 3H), 4.06 (s, 1H), 2.38 (s, 3H), 2.18 (s, 3H); 13C NMR 
(101 MHz, CDCl3) containing isomers, δ 156.16, 154.69, 148.97, 139.27, 135.72, 133.82, 131.24, 130.95 and 130.86, 
129.97 and1 29.88, 129.63 and 129.43, 128.15, 127.03, 126.89, 121.39, 118.44, 113.20, 111.04, 70.54, 68.42 and 68.26, 
47.44, 21.21 and 20.76, 16.06; HRMS (ESI) m/z calcd. for C18H20NO3

+ [M+H]+: 298.1438, found 298.1440.
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White solid, 1H NMR (400 MHz, CDCl3) δ 7.51 (s, 4H), 7.23-7.11 (m, 2H), 6.94 (d, J = 7.3 Hz, 1H), 6.82 (d, J = 8.0 Hz, 
1H), 5.03 (d, J = 4.0 Hz, 1H), 4.24 (dd, J = 22.5, 6.3 Hz, 3H), 4.12-4.07 (m, 1H), 2.13 (s, 3H); HRMS (ESI) m/z calcd. for 
C17H16BrNNaO3

+ [M+Na]+: 384.0206, found 384.0200.

O N
O

O

Cl

3ca

White solid, 1H NMR (400 MHz, CDCl3) δ 8.07 (d, J = 8.4 Hz, 1H), 7.82 (d, J = 8.2 Hz, 1H), 7.60 (d, J = 8.9 Hz, 2H), 7.50 
(dd, J = 7.6, 4.6 Hz, 2H), 7.39 (m, 4H), 6.85 (d, J = 7.6 Hz, 1H), 5.16 (m, 1H), 4.44 (m, 2H), 4.32 (t, J = 8.9 Hz, 1H), 4.20 (dd, 
J = 8.8, 5.4 Hz, 1H); 13C NMR (101 MHz, CDCl3) δ 154.35, 153.61, 136.75, 134.50, 129.46, 129.17, 127.58, 126.70, 125.62, 
125.60, 125.28, 121.50, 119.45, 104.94, 70.51, 68.31, 47.37; HRMS (ESI) m/z calcd. for C20H17ClNO3

+ [M+H]+: 354.0891, 
found 354.0893.

O N
O

O

CH3

3cb

Light yellow oil, 1H NMR (400 MHz, CDCl3) δ 8.37-6.27 (m, 11H), 5.32 (s, 1H), 4.29 (d, J = 5.1 Hz, 1H), 4.09 (d, J = 8.6 
Hz, 1H), 3.96 (d, J = 8.5 Hz, 1H), 3.63-3.35 (m, 1H), 2.33 (s, 3H).

O N
O

O

Br

3cc

White solid, 1H NMR (400 MHz, CDCl3) δ 8.07 (d, J = 8.3 Hz, 1H), 7.82 (d, J = 8.1 Hz, 1H), 7.66-7.45 (m, 5H), 7.39 (t, J 
= 7.9 Hz, 2H), 7.29 (s, 1H), 6.85 (d, J = 7.5 Hz, 1H), 5.16 (dd, J = 8.8, 4.3 Hz, 1H), 4.44 (m, 2H), 4.31 (t, J = 8.9 Hz, 1H), 4.19 
(dd, J = 8.8, 5.4 Hz, 1H); 13C NMR (101 MHz, CDCl3) δ 154.31, 153.60, 137.26, 134.50, 132.10, 127.58, 126.70, 125.63, 
125.61, 125.27, 121.49, 119.75, 117.05, 104.95, 70.52, 68.31, 47.26; HRMS (ESI) m/z calcd. for C20H17BrNO3

+ [M+H]+: 
398.0386, found 398.0380.

O N
O

O

Cl

3da

White solid, 1H NMR (400 MHz, CDCl3) δ 7.44 (d, J = 6.2 Hz, 2H), 7.29 (s, 7H), 4.76 (s, 1H), 4.58 (s, 2H), 4.02 (s, 1H), 
3.87 (s, 1H), 3.70 (d, J = 3.1 Hz, 2H).

O N
O

O

CH3

3db

White solid, 1H NMR (400 MHz, CDCl3) δ 7.40 (dd, J = 29.5, 9.0 Hz, 6H), 7.20 (dd, J = 20.2, 11.9 Hz, 3H),
4.79 (s, 1H), 4.64 (d, J = 2.4 Hz, 2H), 4.07 (s, 1H), 3.93 (s, 1H), 3.74 (d, J = 4.7 Hz, 2H), 2.35 (s, 3H).
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White solid, 1H NMR (400 MHz, CDCl3) δ 7.54 – 7.41 (m, 4H), 7.40 – 7.31 (m, 4H), 7.28 (s, 1H), 4.80 (s, 1H), 4.64 (s, 
2H), 4.05 (d, J = 6.3 Hz, 1H), 3.92 (d, J = 7.9 Hz, 1H), 3.75 (s, 2H).

O N
O

O

CH3

3ebO

White solid, 1H NMR (400 MHz, CDCl3) δ 8.01 (d, J = 7.1 Hz, 2H), 7.56 (d, J = 6.6 Hz, 1H), 7.42 (s, 4H), 7.18 (d, J = 7.3 
Hz, 2H), 4.97 (s, 1H), 4.57 (dd, J = 27.9, 11.7 Hz, 2H), 4.18 (t, J = 8.7 Hz, 1H), 3.91 (d, J = 6.0 Hz, 1H), 2.34 (s, 3H); 13C NMR 
(101 MHz, CDCl3) δ 166.11, 154.43, 135.51, 134.01, 133.47, 129.76, 129.64, 129.18, 128.52, 118.52, 70.17, 64.85, 47.35, 
20.73; HRMS (ESI) m/z calcd. for C18H18NO4

+ [M+H]+: 312.1230, found 312.1232.

O N
O

O

Cl

3fa

O

White solid, 1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 8.8 Hz, 2H), 7.37 (d, J = 8.8 Hz, 2H), 6.98 (m, 4H), 5.00 (dd, J = 
13.4, 5.2 Hz, 1H), 4.36-4.24 (m, 2H), 4.24-4.12 (m, 2H), 3.84 (s, 3H); 13C NMR (101 MHz, CDCl3) δ 154.33, 150.16, 147.61, 
136.86, 129.32, 129.07, 123.09, 121.03, 119.47, 115.99, 112.41, 70.67, 70.00, 55.83, 47.37; HRMS (ESI) m/z calcd. for 
C17H17ClNO4

+ [M+H]+: 334.0841, found 334.0840.

O N
O

O

Br

3fc

O

White solid, 1H NMR (400 MHz, CDCl3) δ 7.64-7.40 (m, 4H), 7.09-6.85 (m, 4H), 5.05-4.97 (m, 1H), 4.34-4.23 (m, 2H), 
4.23-4.12 (m, 2H), 3.80 (s, 3H); 13C NMR (101 MHz, CDCl3) δ 154.27, 150.17, 147.61, 137.37, 132.01, 123.10, 121.03, 
119.78, 116.93, 116.00, 112.40, 70.67, 70.00, 55.83, 47.30; HRMS (ESI) m/z calcd. for C17H17BrNO4

+ [M+H]+: 378.0335, 
found 378.0330.

O N
O

O

N

6
O

Ph O

F

light yellow solid, 1H NMR (400 MHz, CDCl3) δ 8.06 (d, J = 7.44 Hz, 2H), 7.61 (t, J = 8.48 Hz, 1H), 7.49 (q, J = 7.72 Hz, 
2H), 6.99-6.82 (m, 2H), 6.71 (br, 1H), 5.42-5.29 (m, 1H), 4.64-4.61 (m, 2H), 4.14-4.08 (m, 1H), 3.90 (s, 4H), 3.85-3.83 (m, 
1H), 3.04 (s, 4H); HRMS (ESI) m/z calcd. for C21H23ClFN2O5

+ [M·HCl+H]+: 437.1274, found 437.1271.
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HRMS copies of 2-oxazolidinoes
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O N
O

O

Cl

3aa

calcd. for C16H15ClNO3+ [M+H]+: 304.0735,
found 304.0741

3ab

calcd. for C17H18NO3+ [M+H]+: 284.1281,
found 284.1279
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O N
O
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Br

3ac

calcd. for C16H15BrNO3+ [M+H]+: 348.0230,
found 348.0236

O N
O

O

Cl

3ba

calcd. for C17H16ClNNaO3+

[M+Na]+: 340.0711,
found 340.0709
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3bb

calcd. for C18H20NO3+

[M+H]+: 298.1438,
found 298.1440
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3bc

calcd. for C17H16BrNNaO3+

[M+Na]+: 384.0206,
found 384.0200
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O N
O

O

Cl

3ca

calcd. for C20H17ClNO3+ [M+H]+: 354.0891,
found 354.0893

O N
O

O

Br

3cc

calcd. for C20H17BrNO3+

[M+H]+: 398.0386,
found 398.0380
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CH3

3ebO

calcd. for C18H18NO4+ [M+H]+: 312.1230,
found 312.1232
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3fa

O

calcd. for C17H17ClNO4+ [M+H]+: 334.0841,
found 334.0840
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3fc
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calcd. for C17H17BrNO4+

[M+H]+: 378.0335,
found 378.0330
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Calcd. for C21H23ClFN2O5+

[M+H]+: 437.1274,
found 437.1271
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