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Ionic liquid-promoted three-component domino
reaction of propargyl alcohols, carbon dioxide and 2-
aminoethanols: A thermodynamically favorable
synthesis of 2-oxazolidinones

Shu-Mei Xia 1, Yu Song !, Xue-Dong Li !, Hong-Ru Li*' 2, Liang-Nian He,*

1 State Key Laboratory and Institute of Elemento-Organic Chemistry, College of Chemistry, Nankai
University, Tianjin, 300071, P. R. China.
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Characterization Data for Substrates and Products

H

2-(Benzylamino)ethanol[1]. Colorless oil. *H NMR (400 MHz, CDCl3) 6 7.37-7.27 (m, 5H), 3.80 (s, 2H),
3.66 (t, J= 6.0 Hz, 2H), 2.79 (t, J= 6.0 Hz, 2H), 2.71 (-OH, -NH) ppm. *C NMR (100.6 MHz, CDCls) ¢
139.6,128.4,128.1, 127.1, 60.7, 53.4, 50.5 ppm. GC-MS (El, 70 eV) m/z (%) 120.15 (48.51), 91.15 (100).

H;C
\©\/H

2-(4-Methylbenzylamino)ethanol[1]. Colorless oil. '*H NMR (400 MHz, CDCls) 6 7.20-7.12 (m, 4H), 3.74
(s, 2H), 3.63 (t, = 6.0 Hz, 2H), 2.75 (t, J= 6.0 Hz, 2H), 2.67 (-OH, -NH), 2.33 (s, 3H) ppm. 1*C NMR
(100.6 MHz, CDCls) ¢ 136.7, 136.6, 129.1, 128.1, 60.7, 53.2, 50.5, 21.0 ppm. GC-MS (El, 70 eV) m/z
(%) 134.15 (35.23), 105.10 (100), 77.05 (8.65).

HCO
s
~"0H 1c

2-(4-Methoxybenzylamino)ethanol[1]. Light yellow oil. *H NMR (400 MHz, CDCls) 6 7.21-7.20 (m, 2H),
6.86-6.84 (m, 2H), 3.78 (s, 3H), 3.70 (t, J= 6.0 Hz, 2H), 3.62 (t, J= 6.0 Hz, 2H), 2.73 (4H) ppm. *C NMR
(100.6 MHz, CDCls) 6 158.6, 131.9, 129.3, 113.7, 60.7, 55.2, 52.9, 50.5 ppm. GC-MS (El, 70 eV) m/z
(%) 150.20 (17.75), 122.10 (9.08), 121.15 (100), 91.10 (5.24), 78.10 (6.03), 77.05 (7.48).

H,C
]Q\/H
H,C ~"Y0H 14
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2-(3,4-Dimethylbenzylbenzylamino)ethanol[1]. Colorless solid. M.P. 43 °C. *H NMR (400 MHz, CDCls)
§7.10-7.03 (m, 3H), 3.73 (s, J= 6.0 Hz, 2H), 3.65 (t, J= 6.0 Hz, 2H), 2.78 (t, 2H), 2.72 (-OH, -NH), 2.26-
2.25 (m, 6H) ppm. *C NMR (100.6 MHz, CDCls) § 137.1, 136.7, 135.4, 129.7, 129.6, 125.7, 60.8, 53.2,
50.5, 19.7, 19.4 ppm. GC-MS (El, 70 eV) m/z (%) 148.20 (26.96), 120.15 (10.86), 119.15 (100), 91.10
(11.06), 77.10 (5.90).

Cl
s
~"0H e

2-(4-Chlorobenzylbenzylamino)ethanol[1]. Light yellow oil. '*H NMR (400 MHz, CDCls) § 7.31-7.24 (m,
4H), 3.77 (s, 2H), 3.66 (t, J= 6.0 Hz, 2H), 2.78 (t, J= 6.0 Hz, 2H), 2.40 (-OH, -NH) ppm. *C NMR (100.6
MHz, CDCls) ¢ 138.2, 132.9, 129.5, 128.6, 60.8, 52.7, 50.4 ppm. GC-MS (El, 70 eV) m/z (%) 156.10
(9.60), 154.10 (30.14), 127.10 (32.04), 126.10 (7.91), 125.10 (100), 89.05 (14.34).

O,N
Tt
~"OH 1f

2-(4-Nitrobenzylbenzylamino)ethanol[1]. Brown solid. M.P. 82-83.5 °C. 'H NMR (400 MHz, CDCls) §
8.17-8.15 (m, 2H), 7.50-7.48 (m, 2H), 3.91 (s, 2H), 3.68 (t, J= 6.0 Hz, 2H), 2.79 (t, J= 6.0 Hz, 2H), 2.16
(-OH, -NH) ppm. 23C NMR (100.6 MHz, CDCls) ¢ 147.7, 147.0, 128.6, 123.6, 61.0, 52.7, 50.6 ppm. GC-
MS (EI, 70 eV) m/z (%) 166.10 (10.39), 165.10 (100), 137.10 (5.32), 136.10 (62.21), 120.10 (8.87), 119.10
(7.69), 106.10 (31.23), 105.05 (5.28), 91.10 (10.32), 90.10 (24.52), 89.05 (24.99), 78.05 (33.75), 77.05
(7.24).

OQZ(j)N
0,

3-Benzyloxazolidin-2-one[2]. Light yellow solid. M.P. 77-78.5 °C. *H NMR (400 MHz, CDCls) 6 7.38-
7.28 (M, 5H), 4.43 (s, 2H), 4.30 (t, J = 8.0 Hz, 2H), 3.42 (t, J = 8.0 Hz, 2H) ppm. *C NMR (100.6 MHz,
CDCls) § 158.5 (C=0), 135.7, 128.7, 128.0, 127.9, 61.7, 48.3, 43.9 ppm. GC-MS (El, 70 eV) m/z (%)
178.10 (7.73), 177.10 (62.67), 176.10 (61.59), 132.15 (19.98), 105.10 (27.09), 104.10 (100), 92.10 (14.18),
91.10 (86.07), 78.10 (18.29), 77.10 (11.92), 65.10 (27.49).

O
0

CHs 3p
3-(4-Methylbenzyl)oxazolidin-2-one[3]. Colorless oil. *H NMR (400 MHz, CDCls) 6 7.19-7.14 (m, 4H),
4.39 (s, 2H), 4.28 (t, J = 8.0 Hz, 2H), 3.42 (t, J = 8.8 Hz 2H), 2.34 (s, 3H) ppm. *C NMR (100.6 MHz,
CDCl3) ¢ 158.5 (C=0), 137.7, 132.7, 129.5, 128.2, 61.7, 48.1, 43.8, 21.1 ppm. GC-MS (EI, 70 eV) m/z
(%) 191.20 (48.54), 176.20 (58.84), 146.25 (7.91), 132.20 (15.10), 119.15 (24.23), 118.15 (100), 105.15
(60.83), 91.10 (23.07), 77.10 (25.82).
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0]
)

3-(4-Methoxybenzyl)oxazolidin-2-one[2]. Colorless solid. M.P. 72-73.5 °C. *H NMR (400 MHz, CDCls)
8 7.22-7.20 (m, 2H), 6.88-6.86 (2H), 4.36 (s, 2H), 4.28 (t, J = 7.2 Hz, 2H), 3.80 (s, 3H), 3.39 (t, J = 7.6
Hz, 2H) ppm. 3C NMR (100.6 MHz, CDCls) § 159.3, 158.4, 129.5, 127.8, 114.1, 61.7, 55.3, 47.8, 43.8
ppm. GC-MS (EI, 70 eV) m/z (%) 208.20 (6.69), 207.20 (48.54), 206.20 (26.48), 179.15 (20.05), 176.20
(29.66), 162.20 (9.17), 135.15 (23.28), 134.20 (100), 121.15 (68.48), 91.10 (12.46), 78.10 (20.27), 77.10
(20.87), 65.10 (8.26), 63.05 (5.09).

(@]
O)kN
\_J /\q
3d

3-(3,4-Dimethylbenzyl)oxazolidin-2-one[1]. Light yellow oil. *H NMR (400 MHz, CDCls) 6 7.11-6.99
(m, 3H), 4.35 (s, 2H), 4.27 (t, J = 8.0 Hz, 2H), 3.40 (t, J = 8.0 Hz, 2H), 2.25 (s, 6H) ppm. *C NMR (100.6
MHz, CDCl3) ¢ 158.4 (C=0), 136.9, 136.1, 132.9, 129.8, 129.3, 125.5, 61.6, 47.9, 43.7, 19.5, 19.2 ppm.
GC-MS (EI, 70 eV) m/z (%) 146.20 (24.14), 133.20 (25.43), 132.20 (100), 119.20 (72.16), 106.15 (12.16),
105.15 (18.44), 104.15 (8.77), 91.10 (42.09), 77.10 (24.38), 65.10 (10.50). HRMS (ESI): C12H1sNO; for
[M+H]* calculated 206.1176, found 206.1181.

(6]
o,

Cl 3e

3-(4-Chlorobenzyl)oxazolidin-2-one[1]. M.P. 72-73 °C. *H NMR (400 MHz, CDCls) § 7.32-7.30 (m, 2H),
7.22-7.20 (m, 2H), 4.38 (s, 2H), 4.29 (t, J = 8.0 Hz, 2H), 3.40 (t, J = 8.0 Hz, 2H) ppm. *C NMR (100.6
MHz, CDCls) 6 158.4 (C=0), 134.2, 133.8, 129.4, 128.9, 61.7, 47.7, 43.9 ppm. GC-MS (El, 70 eV) m/z
(%) 213.15 (14.97), 211.15 (47.48), 210.15 (14.92), 176.15 (52.54), 166.15 (9.45), 138.15 (100), 132.20
(25.87), 125.10 (72.60), 112.10 (12.73), 89.10 (37.59), 77.10 (12.46), 63.00 (15.51).

(6]
o,

NO2 3f

3-(4-Nitrobenzyl)oxazolidin-2-one[2]. Light yellow solid. M.P. 148-150 °C. *H NMR (400 MHz, CDCls)
0 7.34-7.22 (4H), 4.40 (s, 2H), 4.32 (t, J = 8.0 Hz, 2H), 3.43 (t, J = 8.0 Hz, 2H) ppm. 3C NMR (100.6
MHz, CDClIs) 6 158.4 (C=0), 134.2, 133.8, 129.4, 128.9, 61.7, 47.6, 43.8 ppm. GC-MS (El, 70 eV) m/z
(%) 213.15 (16.79), 212.10 (10.73), 211.10 (49.09), 210.10 (15.33), 177.25 (6.14), 176.15 (51.73), 166.15
(9.83), 140.10 (35.32), 139.10 (25.34), 138.10 (100), 132.20 (26.26), 127.10 (22.41), 126.10 (7.12), 125.10
(73.59), 112.10 (12.93), 89.10 (35.12), 77.10 (12.20), 76.10 (8.47), 63.05 (14.85).
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O

O\)_J\/N/\/OH

39

3-(2-Hydroxyethyl)oxazolidin-2-one. Colorless oil. *H NMR (CDCls, 400 MHz) § 4.32 (t, J = 8.0 Hz, 2H),
3.73-3.62 (m, 5H), 3.31 (t, J = 5.0 Hz, 2H) ppm. **C NMR (100.6 MHz, CDCls3) ¢ 159.2 (C=0), 62.1,
59.8, 46.5, 45.3 ppm. GC-MS (EI, 70 eV) m/z (%) 113.10 (7.88), 101.10 (66.73), 100.10 (100), 88.10
(12.34).

< .

4-Phenyl-1,3-dioxolan-2-one[4]. White solid. M.P. 53 °C; 'H NMR (400 MHz, CDCls) 6 4.32 (t, J =
8.4Hz, 1H), 4.78 (t, J = 8.4 Hz, 1H), 5.70 (t, J = 8.0 Hz, 1H), 7.35 (d, J = 7.6 Hz, 2H), 7.43 (d, J = 6.4 Hz,
3H). *C NMR (100.6 MHz, CDCl3) 6 71.29, 78.11, 125.99, 129.34, 129.84, 135.86, 154.97. GC-MS (El,
70 eV) m/z (%) 164.10 (69), 120.10 (13), 119.10 (12), 105.10 (31), 92.10 (20), 91.10 (96), 90.05 (100),
89.05 (36), 78.10 (78), 77.05 (28), 65.05 (27), 63.05 (14).

(0]

PN

O ©°

(0]

3i
4-(Phenoxymethyl)-1,3-dioxolan-2-one[4]. Yellow liquid. *H NMR (400 MHz, CDCls) 6 4.14 (dd, 3J=
4.4 Hz,2) = 10.8 Hz, 1H), 4.23 (dd, 3J = 3.6 Hz, 2J = 10.8 Hz, 1H) 4.54 (dd, 3J = 8.4 Hz, 2J= 6.0 Hz, 1H),
4.60 (t, J = 8.4 Hz, 1H), 5.02 (m, 1H), 6.90 (d, J = 8.0 Hz, 2H), 7.00 (t, J = 7.4 Hz, 2H), 7.31 (t,J = 8.0
Hz, 2H); *C NMR (100.6 MHz, CDCl3) 6 44.92, 67.02, 74.43, 114.8, 122.2, 129.1, 154.39. GC-MS (ElI,
70 eV) miz (%) 194.05 (66), 107.10 (100), 94.05 (73), 77.10 (87), 65.05 (18), 51.05 (23), 43.05 (12).

0}

O)J\O

3
4-Methyl-1,3-dioxolan-2-one. Colorless liquid[4]. *H NMR (400 MHz, CDCls) 6 1.39 (d, J = 6.0 Hz, 1H),
3.96 (t, 1H), 4.49 (t, J = 8.4 Hz, 1H), 4.79 (m, 1H). *C NMR (100.6 MHz, CDCls) 6 19.28, 70.72, 73.71,
155.16. GC-MS (EI, 70 V) miz (%) 102.05 (19), 87.05 (L00).

O

)H(OHAfa
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3-Hydroxy-3-methylbutan-2-one[4]. Colorless oil. *H NMR (400 MHz, DMSO-ds) 6 5.24 (s, 1H), 2.15 (s,
3H), 1.17 (s, 6H) ppm. *C NMR (100.6 MHz, DMSO-ds) 6 213.6, 75.5, 25.9, 24.0 ppm. GC-MS (El, 70
eV) m/z (%) 102.10 (8.57), 87.10 (100), 69.05 (61.60), 60.05 (92.12).

)ﬁm
4b

3-Hydroxy-3-methylpentan-2-one[4]. Colorless oil. 'H NMR (400 MHz, DMSO-dg) J 5.04 (OH, 1H),
2.13 (s, 3H), 1.64-1.42 (m, 2H), 1.12 (s, 3H), 0.74 (t, J = 7.4 Hz, 3H) ppm. **C NMR (100.6 MHz, DMSO-
ds) 6214.2, 78.6, 31.8, 25.1, 24.1, 7.9 ppm. GC-MS (EI, 70 eV) m/z (%) 67.10 (100), 85.05 (66.74), 71.10
(15.76), 69.10 (12.80), 84.10 (12.44), 86.10 (12.00), 110.10 (10.92), 95.10 (10.56).

(sl
4c

1-(1-Hydroxycyclohexyl)ethanone[4]. Yellow oil. *H NMR (400 MHz, CDCls) 6 2.24 (s, 3H), 1.75-1.64
(m, 6H), 1.49 (d, J = 6.5 Hz, 2H), 1.28 (dd, J: = 15.1 Hz, J> = 10.3 Hz, 2H) ppm. *C NMR (100.6 MHz,
CDCls) 6 212.7, 78.0, 33.8, 25.3, 23.7, 21.1 ppm. GC-MS (El, 70 eV) m/z (%) 99.10 (70.66), 81.10 (100),
79.10 (20.54).

0

Non

Ph " 4d
3-Hydroxy-3-phenylbutan-2-one[4]. Brown oil. *H NMR (400 MHz, DMSO-ds) § 7.43 (d, J = 7.6 Hz,
2H), 7.35 (t, J = 7.4 Hz, 2H), 7.26 (t, J = 7.1 Hz, 1H), 6.06 (s, 1H), 2.02 (s, 3H), 1.52 (s, 3H) ppm. 3C
NMR (100.6 MHz, DMSO-ds) 6 210.0, 143.0, 127.9, 126.9, 124.7, 79.4, 25.8, 24.0 ppm. GC-MS (El, 70
eV) m/z (%) 121.10 (100), 105.10 (18.88), 77.05 (30.87).

White solid[1], M. p. 192-193 °C.*H NMR (400 MHz, CDCls) 6 5.69 (s, 1H), 2.96 (s, 1H), 2.38-2.27 (m,
5H), 2.23 (s, 3H), 1.98-1.95 (m, 1H), 1.86-1.83 (m, 1H), 1.74-1.36 (m, 10H), 1.16 (s, 3H), 1.06-1.02 (m,
1H), 0.95 (s, 3H), 0.90-0.82 (m, 1H) ppm. *C NMR (100.6 MHz, CDCls) § 214.2, 199.4, 171.0, 123.8,
90.7,53.2,49.1,47.5,38.5, 36.1, 35.6, 35.0, 33.8, 33.0, 32.7, 31.5, 28.2, 24.2, 20.7, 17.3, 14.1 ppm. HRMS
(ESI): C21H3105 for [M+H]" calculated 331.2268, found 331.2274
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