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1. General

All manipulations were carried out under the argon atmosphere using standard Schlenk

techniques. All glassware was oven or flame dried immediately prior to use. All solvents were

purified and dried according to standard methods prior to use, unless stated otherwise.

"H NMR spectra were obtained at 400 MHz or 600 MHz and recorded relative to the
tetramethylsilane signal (0 ppm) or residual protio-solvent (7.26 ppm for CDCl3, 1.94 ppm for
CD;CN). 3C NMR spectra were obtained at 101 MHz or 151 MHz, and chemical shifts were
recorded relative to the solvent resonance (CDCl3, 77.16 ppm, CD3CN, 1.32 ppm). Data for
NMR are recorded as follows: chemical shift (3, ppm), multiplicity (s = singlet, d = doublet, t

= triplet, m = multiplet or unresolved, br = broad singlet, coupling constant(s) in Hz, integration).

2. General procedures for the synthesis of N-nosylimine 2

O\\S//O
NH, RCHO. (EtO),Si O\\S’N\j
e X
120°C /©/ O R
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Amixture of 4-nitrobezenesulfonamide (5 mmol), aldehyde (5.5 mmol) and tetraethyl orthosilicate

(5.5 mmol) was heated in flask equipped with Dean-Star at 120 °C for 12h. After cooling at room

temperature, the product was crystallized in EtOAc/heptane mixture. The crystals were collected by

filtration, washed with pentane and dried under vacuum.

3. General procedure for the synthesis of 3
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In a screw-cap Schlenk tube filled with argon, [Rh(C2H4)2Cl]> (0.004 mmol, 2 mol%), Sulfoxide
ligand L (0.008 mmol, 4 mol%), N-nosylimine 2 (0.20 mmol) were added, After that, 4-Vinyl-1,3-
dioxolan-2-one 1a (0.40 mmol) and 1,2-Dichloroethane (DCE) (2.0 mL) were added. Finally, add
Triethylamine (0.3 mmol). After 24 h stirring at -10 °C, the reaction mixture was filtered over silica

(CH2Cly) and concentrated under reduced pressure to afford the crude product. The crude residue

was purified by flash column chromatography (petroleum ether/ethyl acetate) to give the desired

products 3.
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(2R,4R)-3-((4-nitrophenyl)sulfonyl)-2-phenyl-4-vinyloxazolidine (3a)
o) White solid; m.p.: 101 - 104 °C; 36% yield (26.0 mg); HPLC ee: 87%
w [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol =
@N 90/10; flow rate = 1.0 mL/min; detection wavelength = 214 nm; tr =18.02
Ns (major), 22.33 (minor) min]. [a]*p =+ 16.9 (¢ 1.0, CHCl3). '"H NMR (600
MHz, CDCl3) & 8.24 (d, J = 8.8 Hz, 2H), 7.79 (d, J = 8.8 Hz, 2H), 7.44 (d, ] = 6.7 Hz, 2H), 7.38 —
7.32 (m, 3H), 6.21 (s, 1H), 5.76 (ddd, J = 17.9, 10.1, 8.0 Hz, 1H), 5.33 (d, J=17.1 Hz, 1H), 5.23 (d,
J=10.2 Hz, 1H), 4.50 (q, J = 7.3 Hz, 1H), 4.10 (dd, J=9.1, 7.0 Hz, 1H), 3.82 (dd, J=9.1, 5.0 Hz,
1H). 3C NMR (151 MHz, CDCl5) § 150.18 , 144.70 , 136.69 , 135.40 , 129.56 , 128.90 , 128.63 ,
127.56 ,124.20,119.33,92.50,71.22, 62.00 . IR (CH2Cl2): vimax (cm™") = 3055, 3005, 2972, 2875,
2304, 1715, 1530, 1347, 1274, 1262, 1171, 900, 767, 747, 735, 687. HRMS (ESI") calcd for
Ci7H16N2NaOsS [M+Na]*: 383.0672, Found: 383.0665.

(2S,4R)-3-((4-nitrophenyl)sulfonyl)-2-phenyl-4-vinyloxazolidine (3a”)
O->\// White solid; m.p.: 101 - 104 °C; 29% yield (20.8 mg); HPLC ee: 98%
\\\\QN [Daicel CHIRALPAK AD-H (0.46 cm X 25cm); n-hexane/2-propanol =
© Ns 90/10; flow rate = 1.0 mL/min; detection wavelength =214 nm; tr =17.01
(major), 20.61 (minor) min]. [a]*°p =-37.3 (¢ 1.0, CHCl;). '"H NMR (400
MHz, CDCl3) 6 8.10 (d, J= 8.8 Hz, 2H), 7.49 (d, J = 8.8 Hz, 2H), 7.39 — 7.31 (m, 1H), 7.30 — 7.22
(m, 4H), 6.17 (s, 1H), 5.91 (ddd, J=17.0, 10.1, 8.6 Hz, 1H), 5.42 (d, /= 17.0 Hz, 1H), 5.31 (d, J =
10.1 Hz, 1H), 4.44 (dt, J= 8.6, 5.7 Hz, 1H), 4.30 (dd, /= 8.7, 6.0 Hz, 1H), 3.86 (dd, /= 8.7, 5.4 Hz,
1H). BC NMR (101 MHz, CDCls) 4 149.74 , 146.15 , 136.77 , 134.41 , 129.75, 128.49 , 128.37,
128.17,123.78 ,119.39,92.42,71.78 , 62.61 . IR (CH2Cl2): vimax (cm') = 3053, 3009, 2977, 2871,
2301, 1713, 1531, 1341, 1273, 1262, 1174, 901, 769, 750, 741, 681. HRMS (ESI") calcd for

Ci7H16N2NaOsS [M+Na]*: 383.0672, Found: 383.0665.

(2R,4R)-2-(4-chlorophenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3b)
0 White solid; m.p.: 149 - 151 °C; 37% yield (29.1 mg); HPLC ee: 32%
w [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol

’T‘ = 90/10; flow rate = 0.5 mL/min; detection wavelength = 214 nm; tr

Cl Ns =39.58 (major),46.06 (minor) min]. [@]*°> = + 14.8 (¢ 1.0, CHCl3). *H
NMR (600 MHz, CDCls) & 8.32 (d, J = 8.8 Hz, 2H), 7.89 (d, J = 8.8 Hz, 2H), 7.42 (d, J = 8.3 Hz,
2H), 7.33 (d, J = 8.3 Hz, 2H), 6.20 (s, 1H), 5.70 (ddd, J = 17.5, 10.2, 7.7 Hz, 1H), 5.31 (d, J = 17.0
Hz, 1H), 5.23 (d, J = 10.2 Hz, 1H), 4.41 (q, J = 6.8 Hz, 1H), 4.06 (dd, J = 9.1, 7.1 Hz, 1H), 3.75 (dd,
J =9.3, 5.4 Hz, 1H). 13C NMR (151 MHz, CDCls) 6 150.41 , 144.17 , 135.61 , 135.53 , 135.07 ,
129.03,128.87, 128.81 , 124.42 , 119.50 , 91.77 , 71.08 , 61.98 . IR (CH:Cl,): vmax (cm™) = 3105,
3064, 2963, 2925, 2872, 2298, 1763, 1603, 1536, 1350, 1265, 1174, 1118, 856, 757, 697, 632, 576.

HRMS (ESI*) calcd for C17H15CIN2NaOsS [M+Na]*: 417.0282, Found: 417.0294.

(2S,4R)-2-(4-chlorophenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3b’)

0 White solid; m.p.: 149 - 151 °C; 25% yield (19.7 mg); HPLC ee: 83%

\QQ\/ [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol

/@ NS = 90/10; flow rate = 0.5 mL/min; detection wavelength = 214 nm; tr
Cl

=42.76 (major), 54.28 (minor) min]. [a]*%> = -22.5 (¢ 1.0, CHCIs). *H
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NMR (600 MHz, CDCls) & 8.19 (d, J = 8.5 Hz, 2H), 7.61 (d, J = 8.5 Hz, 2H), 7.26 (d, J = 2.2 Hz,
5H), 6.15 (s, 1H), 5.87 — 5.77 (m, 1H), 5.42 (d, J = 17.0 Hz, 1H), 5.30 (d, J = 10.0 Hz, 1H), 4.48 —
4.41 (m, 1H), 4.25 (dd, J = 8.9, 6.1 Hz, 1H), 3.84 (dd, J = 8.9, 5.2 Hz, 1H). 3C NMR (151 MHz,
CDCl3) 5 149.91 , 146.17 , 135.83 , 135.53 , 133.99 , 129.40 , 128.61 , 128.60 , 123.94 , 119.90
9159, 71.61, 62.58 . IR (CH2Clo): vimax (cmt) = 3101, 3067, 2966, 2922, 2871, 2293, 1761, 1600,
1532, 1356, 1264, 1172, 1120, 851, 754, 699, 638, 577. HRMS (ESI*) calcd for C17H15CIN,NaOsS
[M+Na]*: 417.0282, Found: 417.0294.

(2R,4R)-3-((4-nitrophenyl)sulfonyl)-2-(p-tolyl)-4-vinyloxazolidine (3c)
o White solid; m.p.: 124 - 126 °C; 36% yield (26.9 mg); HPLC ee: 21%
w [Daicel CHIRALPAK IA-H (0.46 cm x 25cm); n-hexane/2-propanol =
@ES 95/5; flow rate = 1.0 mL/min; detection wavelength = 254 nm; tr =21.33
Me (major), 29.94 (minor) min]. [a]?% = + 62.7 (¢ 1.0, CHCI3). H NMR
(600 MHz, CDCls) 6 8.24 (d, J = 8.5 Hz, 2H), 7.79 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 7.8 Hz, 2H),
7.12 (d, J=7.8 Hz, 2H), 6.17 (s, 1H), 5.77 (ddd, J = 17.6, 10.1, 8.0 Hz, 1H), 5.33 (d, J = 17.0 Hz,
1H), 5.23 (d, J = 10.1 Hz, 1H), 4.48 (td, J = 7.4, 4.9 Hz, 1H), 4.08 (dd, J = 9.1, 7.0 Hz, 1H), 3.82
(dd, J =9.1, 4.9 Hz, 1H), 2.35 (s, 3H). 3C NMR (151 MHz, CDCls) 6 150.14 , 144.81 , 139.60 ,
135.51, 133.69 , 129.26 , 128.93 , 127.52 , 124.14 , 119.26 , 92.52 , 71.17 , 61.96 , 21.36 . IR
(CH2Cl2): vimax (cm™) = 3101, 3034, 2973, 2915, 2842, 2278, 1721, 1608, 1516, 1349, 1263, 1171,
876, 751, 687, 639. HRMS (ESI*) calcd for CigH1sNoNaOsS [M+Na]*: 397.0829, Found:

397.08421.

(2S,4R)-3-((4-nitrophenyl)sulfonyl)-2-(p-tolyl)-4-vinyloxazolidine (3¢’ )

0 White solid; m.p.: 124 - 126 °C; 24% yield (17.9 mg); HPLC ee: 85%
\Lw [Daicel CHIRALPAK IA-H (0.46 cm x 25cm); n-hexane/2-propanol =
/@ '?l 95/5; flow rate = 1.0 mL/min; detection wavelength = 254 nm; tr =23.94
Me (minor), 25.75 (major) min]. [a]®p = - 20.6 (c 1.0, CHCI3). 'H NMR
(600 MHz, CDCls) 6 8.10 (d, J = 8.8 Hz, 2H), 7.51 (d, J = 8.8 Hz, 2H), 7.14 (d, J = 7.8 Hz, 2H),
7.03 (d, J = 7.7 Hz, 2H), 6.12 (s, 1H), 5.91 (dt, J = 18.1, 9.1 Hz, 1H), 5.42 (d, J = 17.0 Hz, 1H),
5.31(d, J=10.1 Hz, 1H), 4.45 (dt, J = 8.5, 5.8 Hz, 1H), 4.29 (dd, J = 8.8, 6.1 Hz, 1H), 3.85 (dd, J
=8.8, 5.4 Hz, 1H), 2.35 (s, 3H). 13C NMR (151 MHz, CDCl3) & 149.66 , 146.20 , 139.94 , 134.52 ,
133.80,128.98, 128.53,128.10, 123.69, 119.31,92.32, 71.70, 62.66 , 21.37 . IR (CH2Cl2): Vmax
(cm) = 3110, 3031, 2979, 2911, 2848, 2281, 1722, 1608, 1522, 1350, 1269, 1172, 878, 752, 688,

644. HRMS (ESI*) calcd for C1sH1sN2NaOsS [M+Na]*: 397.0829, Found: 397.08421.

(2R,4R)-2-([1,1'-biphenyl]-4-yI)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3d )
o White solid; m.p.: 140 - 143 °C; 29% vyield (25.2mg); HPLC ee: 55%
3\/ [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol =
/@ES 90/10; flow rate = 1.0 mL/min; detection wavelength = 214 nm; tg =25.06
Ph (major), 29.58 (minor) min]. [a]% = +13.2 (¢ 1.0, CHCls). *H NMR (600
MHz, CDCl3) & 8.26 (d, J = 8.8 Hz, 2H), 7.84 (d, J = 8.8 Hz, 2H), 7.58 — 7.55 (m, 4H), 7.51 (d, J =
8.2 Hz, 2H), 7.46 (t, J = 7.6 Hz, 2H), 7.38 (t, J = 7.4 Hz, 1H), 6.26 (s, 1H), 5.84 — 5.77 (m, 1H),
5.36 (d, J = 16.9 Hz, 1H), 5.26 (d, J = 10.2 Hz, 1H), 4.50 (td, J = 7.6, 5.3 Hz, 1H), 4.12 (dd, J = 9.1,
7.0 Hz, 1H), 3.85 (dd, J = 9.2, 5.1 Hz, 1H). 3C NMR (151 MHz, CDCl3) § 150.24 , 144.65 , 142.58 ,
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140.40 , 135.66 , 135.41 , 129.06 , 128.98 , 128.00 , 127.89 , 127.36 , 127.27 , 124.25 , 119.42,
92.36, 71.24,62.05 . IR (CH2Cl2): vimax (cm™) = 3109, 3064, 2993, 2911, 2815, 2235, 1712, 1635,
1509, 1356, 1234, 1163, 888, 788, 654, 616. HRMS (ESI*) calcd for C2sH20N2NaOsS [M+Na]*:
459.0985, Found: 459.0990.

(2S,4R)-2-([1,1'-biphenyl]-4-yI)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3d’)
White solid; m.p.: 140 - 143 °C; 23% yield (20.0mg); HPLC ee: 80%

2w [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol
/@“\ r}l = 90/10; flow rate = 1.0 mL/min; detection wavelength = 214 nm; tr
Ph Ns =23.81 (minor), 26.79 (major) min]. [a]®p = - 8.9 (¢ 1.0, CHCls). *H

NMR (400 MHz, CDCls) 8 8.11 (d, J = 8.8 Hz, 2H), 7.59 — 7.51 (m,
4H), 7.50 — 7.43 (m, 4H), 7.39 (t, J = 7.2 Hz, 1H), 7.35 (d, J = 8.2 Hz, 2H), 6.21 (s, 1H), 5.97 — 5.87
(m, 1H), 5.44 (d, J = 17.1 Hz, 1H), 5.33 (d, J = 10.1 Hz, 1H), 4.49 (dt, J = 8.6, 5.7 Hz, 1H), 4.33
(dd, J = 8.7, 6.1 Hz, 1H), 3.89 (dd, J = 8.8, 5.4 Hz, 1H). *C NMR (101 MHz, CDCl3) 5 149.80 ,
146.29 , 142.93 , 140.27 , 135.65 , 134.44 , 129.13 , 128.62 , 128.56 , 128.02 , 127.24 , 127.06 ,
123.82,119.44 ,92.20 , 71.84 , 62.71 . IR (CH2Cl2): vmax (cmt) = 3109, 3060, 2999, 2910, 2819,
2232, 1721, 1633, 1505, 1353, 1234, 1161, 881, 785, 659, 610. HRMS (ESI*) calcd for
CasH20N2NaOsS [M+Na]*: 459.0985, Found: 459.0990.

(2R,4R)-2-(naphthalen-1-yl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3e)

White solid; m.p.: 127 - 129 °C; 28% vyield (22.9 mg); HPLC ee: 97%
O o [Daicel CHIRALPAK IC-H (0.46 cm x 25cm); n-hexane/2-propanol =
O 3\/ 90/10; flow rate = 1.0 mL/min; detection wavelength = 214 nm; tr =32.07

(major), 37.52 (minor) min]. [a]® > = +28.1 (c 1.0, CHCI3). *H NMR (400
MHz, CDCl3) 8 8.23 (t, J = 9.0 Hz, 3H), 7.93 — 7.79 (m, 4H), 7.67 (d, J =
7.1 Hz, 1H), 7.58 — 7.47 (m, 2H), 7.42 (t, J = 7.7 Hz, 1H), 6.88 (s, 1H), 6.06 (ddd, J = 17.0, 10.2,
8.1 Hz, 1H), 5.49 (d, J = 17.1 Hz, 1H), 5.40 (d, J = 10.2 Hz, 1H), 4.56 (g, J = 7.1 Hz, 1H), 4.15 (dd,
J=9.2,7.0Hz, 1H), 3.76 (dd, J = 9.2, 6.5 Hz, 1H). 3C NMR (101 MHz, CDCls) § 150.56 , 143.93 ,
138.17 , 134.85, 133.95, 132.46 , 129.08 , 127.60 , 126.11 , 125.24 , 124.51 , 124.05 , 119.78 ,
91.01, 71.17,62.00 . IR (CH2Cl): vmax (cm™) = 3111, 3054, 2983, 2922, 2831, 2286, 1729, 1611,
1519, 1346, 1269, 1183, 877, 793, 691, 613. HRMS (ESI*) calcd for Co1H1sN2NaOsS [M+Na]*:
433.0829, Found: 433.0835.

D
Ns

(2S,4R)-2-(naphthalen-1-yI)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3¢”)
White solid; m.p.: 127 - 129 °C; 27% vyield (22.1 mg); HPLC ee: 41%
o [Daicel CHIRALPAK IC-H (0.46 cm x 25cm); n-hexane/2-propanol =
\(_)\/ 90/10; flow rate = 1.0 mL/min; detection wavelength = 214 nm; tg =48.99
N (minor), 52.06 (major) min]. [a]?% = - 42.4 (c 1.0, CHCI3). *H NMR (400
Ns MHz, CDCls) 8 8.06 — 7.99 (m, 1H), 7.95 (d, J = 8.6 Hz, 2H), 7.86 (d, J =
8.2 Hz, 1H), 7.82 - 7.76 (m, 1H), 7.66 (d, J = 7.1 Hz, 1H), 7.55 (d, J = 8.7 Hz, 2H), 7.48 — 7.41 (m,
3H), 6.75 (s, 1H), 5.99 — 5.84 (m, 1H), 5.52 (d, J = 17.0 Hz, 1H), 5.34 (d, J = 10.1 Hz, 1H), 4.82 —
4.73 (m, 1H), 4.34 (dd, J = 9.0, 6.3 Hz, 1H), 3.92 (dd, J = 9.0, 4.1 Hz, 1H). *C NMR (101 MHz,
CDCls) 4 149.58 , 145.59 , 134.94 , 133.93 , 131.06 , 130.75 , 130.62 , 128.84 , 128.60 , 127.71 ,
126.65, 126.03 , 124.79 , 123.65, 123.38 , 119.52,91.27 , 71.13 , 62.85 . IR (CH2Cly): vmax (cm

S5



1) = 3108, 3052, 2988, 2929 2830, 2288, 1722, 1610, 1522, 1349, 1266, 1190, 870, 791, 694, 615.
HRMS (ESI*) calcd for C21H18N2NaOsS [M+Na]*: 433.0829, Found: 433.0835.

(2R,4R)-2-(3-bromophenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3f)
Pale yellow solid; m.p.: 117 - 119 °C; 34% yield (29.7 mg); HPLC ee: 81%
3\/ [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol =
90/10; flow rate = 1.0 mL/min; detection wavelength = 254 nm; tgr =21.37
Ns (major), 24.18(minor) min]. [a]?°> = + 24.1 (c 1.0, CHCI3). *H NMR (600
Br MHz, CDCl3) 6 8.31 (d, J = 8.6 Hz, 2H), 7.86 (d, J = 8.6 Hz, 2H), 7.51 (s,
1H), 7.48 (d, J = 8.0 Hz, 1H), 7.42 (d, J = 7.7 Hz, 1H), 7.24 (t, ) = 7.8 Hz,
1H), 6.16 (s, 1H), 5.78 —5.69 (m, 1H), 5.35 (d, J = 17.0 Hz, 1H), 5.27 (d, J = 10.2 Hz, 1H), 4.46 (q,
J=6.9 Hz, 1H), 4.14 — 4.07 (m, 1H), 3.78 (dd, J = 9.0, 5.4 Hz, 1H). 1*C NMR (151 MHz, CDCls)
5 150.38 , 144.23 ,139.15, 135.05 , 132.60 , 130.39, 130.26 , 128.97 , 126.30 , 124.37 , 122.77 ,
119.69 , 91.54 , 71.20 , 62.02 . IR (CH2Cl2): vmax (cm™) = 3120, 3033, 2977, 2918, 2825, 2274,
1719, 1610, 1515, 1342, 1266, 1188, 870, 799, 684, 609. HRMS (ESI*) calcd for C17H1sBrN2NaOsS
[M+Na]*: 460.9777, Found: 460.9787.

(2S,4R)-2-(3-bromophenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3f*)
0 Pale yellow solid; m.p.: 117 - 119 °C; 29% yield (25.3 mg); HPLC ee: 75%
\Qw [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol =
N 90/10; flow rate = 1.0 mL/min; detection wavelength = 254 nm; tgr =17.63
(major), 26.39 (minor) min]. [a]®b = - 4.5 (¢ 1.0, CHCIs). *H NMR (400
Br MHz, CDCls) 6 8.19 (d, J = 8.3 Hz, 2H), 7.56 (d, J = 8.4 Hz, 2H), 7.51 —
7.44 (m, 1H), 7.38 — 7.31 (m, 1H), 7.27 — 7.13 (m, 2H), 6.11 (s, 1H), 6.01 — 5.87 (m, 1H), 5.47 (d,
J=17.0 Hz, 1H), 5.36 (d, J = 10.1 Hz, 1H), 4.49 (dt, J = 9.0, 5.5 Hz, 1H), 4.31 (dd, J = 8.9, 5.7 Hz,
1H), 3.89 (dd, J = 8.9, 5.3 Hz, 1H). *C NMR (101 MHz, CDCls) & 149.99 , 145.95 , 138.85 ,
134.21,132.82,130.89, 130.00, 128.35, 127.38,123.97,122.59, 119.61,91.48 , 71.87 , 62.75 .
IR (CH2Cly): vmax (cm™) = 3117, 3029, 2973, 2918, 2820, 2277, 1720, 1611, 1519, 1346, 1262,
1189, 871, 7990, 682, 610. HRMS (ESI*) calcd for C17H1sBrN2NaOsS [M+Na]*: 460.9777, Found:

460.9787.

(2R,4R)-2-(3-chlorophenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3g)
White solid; m.p.: 149 - 150 °C; 34% vyield (26.7 mg); HPLC ee: 81%
Ow [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol =
N 90/10; flow rate = 1.0 mL/min; detection wavelength = 214 nm; tr =20.36
Ns (major), 23.67 (minor) min]. [a]?°> =+ 29.1 (c 1.0, CHCIs). *H NMR (400
MHz, CDCl3) 8 8.31 (d, J = 8.8 Hz, 2H), 7.87 (d, J = 8.9 Hz, 2H), 7.42 -
7.36 (m, 2H), 7.35 — 7.29 (m, 2H), 6.18 (s, 1H), 5.77 — 5.68 (m, 1H), 5.34
(d, J=17.0 Hz, 1H), 5.26 (d, J = 10.1 Hz, 1H), 4.45 (q, J = 7.1 Hz, 1H), 4.08 (dd, J = 9.1, 7.1 Hz,
1H), 3.78 (dd, J = 9.1, 5.4 Hz, 1H). *C NMR (101 MHz, CDCls) § 150.46 , 144.31 , 139.07 ,
135.10,134.75,130.01, 129.66 , 129.02 , 127.52, 125.79 , 124.37, 119.61 ,91.67 , 71.23, 62.03.
IR (CH2Cly): vmax (cm™) = 3104, 3061, 2960, 2922, 2871, 2299, 1759, 1600, 1532, 1351, 1266,
1174, 1120, 850, 755, 692, 631, 574. HRMS (ESI*) calcd for Ci7H1sCIN2NaOsS [M+Na]*:
417.0282, Found: 417.0294.

Cl
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(2S,4R)-2-(3-chlorophenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3g”)
o White solid; m.p.: 149 - 150 °C; 25% vyield (19.7 mg); HPLC ee: 70%
kw [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol =

N 90/10; flow rate = 1.0 mL/min; detection wavelength = 214 nm; tr =17.26
Ns (major), 25.36 (minor) min]. [a]®’b = - 10.9 (¢ 1.0, CHCI3). *H NMR (400
Cl MHz, CDCl3) 6 8.19 (d, J = 8.9 Hz, 2H), 7.58 (d, J = 8.9 Hz, 2H), 7.37 —

7.31 (m, 1H), 7.14 — 7.10 (m, 1H), 6.14 (s, 1H), 5.92 (ddd, J = 17.0, 10.1, 8.6 Hz, 1H), 5.46 (d, J =
17.0 Hz, 1H), 5.35 (d, J = 10.1 Hz, 1H), 4.48 (dt, J = 8.6, 5.6 Hz, 1H), 4.30 (dd, J = 8.8, 6.0 Hz,
1H), 3.88 (dd, J = 8.8, 5.3 Hz, 1H). 13C NMR (101 MHz, CDCls) § 149.97 , 146.01 , 138.74 ,
134.53,134.16 , 129.88, 129.76 , 128.43, 128.01, 126.75 , 123.93, 119.69, 91.54 , 71.82, 62.72..
IR (CH2Clo): vmax (cmt) = 3113, 3067, 2961, 2928, 2873, 2300, 1763, 1607, 1531, 1355, 1268,
1177, 1121, 858, 759, 691, 638, 579. HRMS (ESI*) calcd for Ci7HisCIN,NaOsS [M+Na]*:
417.0282, Found: 417.0294.

(2R,4R)-2-(3-methoxyphenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3h)
o Pale yellow solid; m.p.: 108 - 110 °C; 40% vyield (31.2 mg); HPLC ee: 85%
—>\/ [Daicel CHIRALPAK IA-H (0.46 cm x 25cm); n-hexane/2-propanol =

E 90/10; flow rate = 1.0 mL/min; detection wavelength = 254 nm; tg =23.56
S (major), 29.08 (minor) min]. [a]?°o = + 77.2 (c 1.0, CHCIs). *H NMR (600
OMe MHz, CDCl3) 6 8.12 (d, J = 8.8 Hz, 2H), 7.53 (d, J = 8.8 Hz, 2H), 7.19 {,

J=7.9Hz, 1H), 6.90 (d, J = 7.6 Hz, 1H), 6.86 (dd, J = 8.2, 1.7 Hz, 1H), 6.68 (t, J = 2.1 Hz, 1H),
6.12 (s, 1H), 5.92 (ddd, J = 17.0, 10.1, 8.6 Hz, 1H), 5.43 (d, J = 17.0 Hz, 1H), 5.31 (d, J = 10.1 Hz,
1H), 4.45 (dt, J = 8.6, 5.7 Hz, 1H), 4.30 (dd, J = 8.8, 6.1 Hz, 1H), 3.86 (dd, J = 8.8, 5.4 Hz, 1H),
3.70 (s, 3H). 3C NMR (101 MHz, CDCls) & 159.60 , 149.75 , 146.13 , 138.12, 134.50 , 129.49 ,
128.49,123.72,120.71,119.32, 114.85, 113.92,92.24 , 71.81, 62.69 , 55.33 . IR (CH2Cl2): Vimax
(cm) = 3109, 3066, 2972, 2916, 2855, 2271, 1739, 1626, 1531, 1327, 1244, 1176, 871, 786, 698,
643. HRMS (ESI*) calcd for C1sH1sN2NaOeS [M+Na]*: 413.0778, Found: 413.0782.

(2S,4R)-2-(3-methoxyphenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3h’)
2w [Daicel CHIRALPAK IA-H (0.46 cm x 25cm); n-hexane/2-propanol =
h l}l 90/10; flow rate = 1.0 mL/min; detection wavelength = 254 nm; tgr =23.43
Ns

OMe MHz, CDCl3) 6 8.12 (d, J = 8.4 Hz, 2H), 7.53 (d, J = 8.7 Hz, 2H), 7.19 (t, J
=7.9Hz, 1H), 6.90 (d, J = 7.6 Hz, 1H), 6.88 — 6.83 (m, 1H), 6.68 (t, J = 2.0 Hz, 1H), 6.12 (s, 1H),
8.6, 5.8 Hz, 1H), 4.30 (dd, J = 8.8, 6.0 Hz, 1H), 3.86 (dd, J = 8.6, 5.2 Hz, 1H), 3.71 (s, 3H). 13C
NMR (151 MHz, CDCls) 6 159.56 , 149.70 , 146.07 , 138.08 , 134.46 , 129.49 , 128.48 , 123.73,
3059, 2962, 2909, 2851, 2274, 1733, 1624, 1537, 1322, 1241, 1175, 866, 781, 671, 649. HRMS

(ESI*) calcd for C1sH1sN2NaOeS [M+Na]*: 413.0778, Found: 413.0782.

Pale yellow solid; m.p.: 108 - 110 °C; 21% yield (16.3 mg); HPLC ee: 57%

© (major), 26.60 (minor) min]. [a]?°o = - 26.5 (¢ 1.0, CHCI3). *H NMR (600

5.92 (dt, J = 17.4, 9.3 Hz, 1H), 5.43 (d, J = 17.0 Hz, 1H), 5.32 (d, J = 10.1 Hz, 1H), 4.45 (dt, J =

120.71,119.36, 114.83,113.88,92.22, 71.80 , 62.69 , 55.32 . IR (CH2Cl): vmax (cm™) = 3103,
(2R,4R)-2-(3-ethoxyphenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3i)
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o Yellow solid; m.p.: 100 - 102 °C; 32% vyield (25.8 mg); HPLC ee: 73%

% [Daicel CHIRALPAK IC-H (0.46 cm x 25¢cm); n-hexane/2-propanol = 95/5;

N flow rate = 1.0 mL/min; detection wavelength = 254 nm; tgr =48.18 (major),

51.53 (minor) min]. [a]?% = + 15.9 (c 1.0, CHCI3). *H NMR (600 MHz,

CDCl3) 6 8.26 (d, J = 8.8 Hz, 2H), 7.82 (d, J = 8.8 Hz, 2H), 7.24 (1, J=7.9

Hz, 1H), 7.01 (d, J = 7.6 Hz, 1H), 6.91 (t, J = 2.1 Hz, 1H), 6.86 (dd, J = 8.1, 2.4 Hz, 1H), 6.17 (s,

1H), 5.80 —5.73 (m, 1H), 5.34 (d, J = 17.0 Hz, 1H), 5.24 (d, J = 10.2 Hz, 1H), 4.51 — 4.46 (m, 1H),

4.09 (dd, J=9.1, 7.0 Hz, 1H), 4.01 — 3.94 (m, 2H), 3.81 (dd, J = 9.1, 5.2 Hz, 1H), 1.39 (1, J = 7.0

Hz, 3H). BC NMR (151 MHz, CDCl3) 6 159.19,150.19, 144.66 , 138.16 ,135.41,129.70, 128.95 ,

124.18,119.69, 119.37, 115.46 , 113.57,92.33, 71.16, 63.64 , 62.01 , 14.89 . IR (CH2Cl2): vmax

(cm'1) = 3058, 2960, 2928, 2869, 2307, 1771, 1603, 1539, 1353, 1268, 1174, 857, 756, 703, 620.
HRMS (ESI*) calcd for C19H20N2NaOsS [M+Na]*: 427.0934, Found: 427.0928.

OEt

(2S,4R)-2-(3-ethoxyphenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3i’)
o Yellow solid; m.p.: 100 - 102 °C; 26% yield (21.0 mg); HPLC ee: 81% [Daicel
\kw CHIRALPAK IC-H (0.46 cm x 25cm); n-hexane/2-propanol = 95/5; flow rate
| = 1.0 mL/min; detection wavelength = 254 nm; tr =63.56 (minor), 70.99 (major)
min]. [a]?*%> = - 9.2 (¢ 1.0, CHCIs). *H NMR (400 MHz, CDCls3) § 8.13 (d, J =
OFt 8.9 Hz, 2H), 7.53 (d, J = 8.8 Hz, 2H), 7.19 (t, J = 7.9 Hz, 1H), 6.93 — 6.83 (m,
2H), 6.66 (t, J = 2.1 Hz, 1H), 6.12 (s, 1H), 5.96 (ddd, J=17.1, 10.1, 8.5 Hz, 1H), 5.45 (d, J = 17.0
Hz, 1H), 5.34 (d, J = 10.1 Hz, 1H), 4.47 (dt, J = 8.5, 5.7 Hz, 1H), 4.32 (dd, J = 8.7, 6.0 Hz, 1H),
3.97 -3.91 (m, 1H), 3.91 - 3.83 (m, 2H), 1.38 (t, J = 7.0 Hz, 3H). 3C NMR (101 MHz, CDCls) &
158.98 , 149.72 , 146.12 , 137.99 , 134.58 , 129.44 , 128.46 , 123.71, 120.68 , 119.22 , 115.34 ,
114.45,92.29,71.85, 63.66 , 62.70 , 14.84 . IR (CH2Cl>): vmax (cm™) = 3055, 2962, 2930, 2869,
2307, 1773, 1601, 1537, 1352, 1269, 1177, 860, 755, 701, 621. HRMS (ESI*) calcd for

C19H20N2NaOsS [M+Na]*: 427.0934, Found: 427.0928.

(2,4R)-3-((4-nitrophenyl)sulfonyl)-2-(3-phenoxyphenyl)-4-vinyloxazolidine (3j/3j°)
(*: representative signals for the minor diastereoisomer)
White solid; m.p.: 118 - 120 °C; 54% yield (48.7 mg); HPLC ee: 70%
. Ow [77% [Daicel CHIRALCEL OD-H (0.46 cm x 25cm); n-hexane/2-

N propanol = 95/5; flow rate = 1.0 mL/min; detection wavelength = 254

Ills nm; tr =42.89 (major), 56.432 (minor) min, tr =48.41 (major), 67.63

(minor) min,]. [@]®> = + 75.8 (c 1.0, CHCIs). *H NMR (400 MHz,

OPh CDCls) & 8.27 (d, J = 8.9 Hz, 2H), 8.17* (d, J = 8.9 Hz, 1H), 7.84 (d, J

= 8.8 Hz, 2H), 7.59* (d, J = 8.8 Hz, 1H), 7.37 — 7.31 (m, 3H), 7.30 (d, J = 7.9 Hz, 1H), 7.25 - 7.19
(m, 2H), 7.15 — 7.10 (m, 2H), 7.08 (dt, J = 7.7, 1.3 Hz, 1H), 7.03 (t, J = 2.1 Hz, 1H), 6.98 (dd, J =
2.5, 1.1 Hz, 1H), 6.97 — 6.92 (m, 4H), 6.86 (t, J = 2.0 Hz, 1H), 6.20 (s, 1H), 6.13 * (s, 1H), 5.88*
(ddd, J =17.1,10.1, 8.6 Hz, 1H), 5.68 (ddd, J = 17.1, 10.2, 7.8 Hz, 1H), 5.45 — 5.35 * (m, 1H), 5.31
(s, 1H), 5.28* (d, J = 6.5 Hz, 1H), 5.19 (dt, J = 10.1, 1.0 Hz, 1H), 4.51 — 4.44 (m, 1H), 4.44 — 4.39
*(m, 1H), 4.27* (dd, J = 8.8, 6.0 Hz, 1H), 4.07 (dd, J = 9.1, 7.0 Hz, 1H), 3.84* (dd, J = 8.8, 5.1 Hz,
1H), 3.78 (dd, J = 9.1, 5.2 Hz, 1H). 3C NMR (101 MHz, CDCls) § 157.74 , 157.45% , 156.75 ,
156.57* , 150.30 , 149.89*, 146.13* , 144.61 , 138.98 , 138.85*, 135.18, 134.32*, 130.03 , 129.98,
129.75,128.97 , 128.57* , 124.26 , 123.88 , 123.83 , 122.97* , 122.30 , 119.62 *, 119.58 , 119.39
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119.20, 119.10*, 118.11* , 117.44,92.03 ,91.91* , 71.76* , 71.17 , 62.63* , 61.96 . IR (CH2Cly):
vmax (cmt) = 3107, 3055, 2985, 2927, 2830, 2281, 1726, 1616, 1522, 1344, 1267, 1182, 878, 789,
690, 621. HRMS (ESI*) calcd for C2sH20N2NaOsS [M+Na]*: 475.0934, Found: 475.0927.

(2R,4R)-3-((4-nitrophenyl)sulfonyl)-2-(m-tolyl)-4-vinyloxazolidine (3k)
o Pale yellow solid; m.p.: 105 - 107 °C; 44% yield (32.8 mg); HPLC ee: 73%
—>\// [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol =
'}' 90/10; flow rate = 1.0 mL/min; detection wavelength = 254 nm; tr =15.36
Ns (major), 18.38 (minor) min]. [a]?%> = +31.2 (¢ 1.0, CHCI3). *H NMR (600
Me MHz, CDCls3) 6 8.24 (d, J = 8.4 Hz, 2H), 7.79 (d, J = 8.5 Hz, 2H), 7.25 -
7.17 (m, 3H), 7.16 (d, J = 6.6 Hz, 1H), 6.16 (s, 1H), 5.82 — 5.74 (m, 1H), 5.35 (d, J = 17.1 Hz, 1H),
5.25(d, J =10.1 Hz, 1H), 4.54 — 4.46 (m, 1H), 4.09 (dd, J = 9.1, 7.0 Hz, 1H), 3.82 (dd, J = 9.2, 4.9
Hz, 1H), 2.30 (s, 3H). 3C NMR (101 MHz, CDCls) 5 150.20 , 144.82 , 138.38 , 136.56 , 135.52,
130.28 , 128.94 , 128,53 , 128.16 , 124.71 , 124.10 , 119.29 , 92.61 , 71.22 , 62.02 , 21.49 . IR
(CH2Cl2): vimax (cm™) = 3109, 3058, 2981, 2923, 2830, 2289, 1724, 1613, 1516, 1342, 1261, 1177,
880, 781, 686, 621. HRMS (ESI*) calcd for C1gH1sN2NaOsS [M+Na]*: 397.0829, Found: 397.0842.

(2S,4R)-3-((4-nitrophenyl)sulfonyl)-2-(m-tolyl)-4-vinyloxazolidine (3k”)
Pale yellow solid; m.p.: 105 - 107 °C; 23% yield (17.2 mg); HPLC ee:
2w 65% [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-
N '}1 propanol = 90/10; flow rate = 1.0 mL/min; detection wavelength = 214
© Ns nm; tr =14.15 (major), 19.33 (minor) min]. [a]?°o = - 16.1 (c 1.0, CHCl5).
Me 'H NMR (600 MHz, CDCl3) 6 8.10 (d, J = 8.9 Hz, 2H), 7.48 (d, J = 8.8
Hz, 2H), 7.15 (d, J = 6.8 Hz, 2H), 7.12 — 7.07 (m, 1H), 6.96 (s, 1H), 6.11 (s, 1H), 5.97 —5.90 (m,
1H), 5.43 (d, J = 17.0 Hz, 1H), 5.32 (d, J = 10.1 Hz, 1H), 4.45 (dt, J = 8.7, 5.8 Hz, 1H), 4.30 (dd, J
= 8.8, 6.1 Hz, 1H), 3.86 (dd, J = 8.8, 5.5 Hz, 1H), 2.21 (s, 3H). *3C NMR (101 MHz, CDCls) &
149.73 , 146.16 , 138.13 , 136.52 , 134.59 , 130.50 , 128.65, 128.50 , 128.33 , 125.62 , 123.67 ,
119.24 ,92.51, 71.80, 62.71 , 21.35 . IR (CH2Cl,): vmax (cm™) = 3109, 3058, 2981, 2923, 2830,
2289, 1724, 1613, 1516, 1342, 1261, 1177, 880, 781, 686, 621. HRMS (ESI*) calcd for
C1gH18N2NaOsS [M+Na]*: 397.0829, Found: 397.0842.

(2R,4R)-2-(3,4-dimethylphenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3I)
White solid; m.p.: 110 - 113 °C; 34% vyield (26.3 mg); HPLC ee: 87%
Me 03\/ [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol =
ﬁw 98/2; flow rate = 1.0 mL/min; detection wavelength = 214 nm; tzr =39.19
Me Ns (major), 54.61 (minor) min]. [a]®p = +32.9 (¢ 1.0, CHCI3). 'H NMR
(600 MHz, CDCls) & 8.22 (d, J = 8.6 Hz, 2H), 7.78 (d, J = 8.7 Hz, 2H), 7.14 (d, J = 7.7 Hz, 1H),
7.11 (s, 1H), 7.07 (d, J = 7.7 Hz, 1H), 6.12 (s, 1H), 5.79 (ddd, J = 17.7, 10.1, 8.1 Hz, 1H), 5.35 (d,
J=17.1Hz, 1H),5.25(d, J=10.1 Hz, 1H), 4.49 (q, J = 7.3 Hz, 1H), 4.08 (dd, J = 8.9, 7.1 Hz, 1H),
3.82 (dd, J =9.1, 4.8 Hz, 1H), 2.25 (s, 3H), 2.19 (s, 3H). *C NMR (151 MHz, CDCls) § 150.08 ,
144.84 |, 138.24 , 136.90 , 135.58 , 133.86 , 129.78 , 128.95, 128.65, 125.11 , 124.02 , 119.30,
92,58, 71.15, 61.99 , 19.90 , 19.72 . IR (CH2Cl,): vmax (cm™) = 3110, 3059, 2979, 2928, 2830,

2280, 1725, 1613, 1517, 1341, 1269, 1181, 873, 788, 682, 675, 620. HRMS (ESI*) calcd for
C19H20N2NaOsS [M+Na]+: 411.0985, Found: 411.09931.
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(2S,4R)-2-(3,4-dimethylphenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (31°)

o) White solid; m.p.: 110 - 113 °C; 21% yield (16.2 mg); HPL.C ee: 81%
Me \Qw [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-hexane/2-propanol
D ES = 98/2; flow rate = 1.0 mL/min; detection wavelength = 214 nm; tr
Me =44.27 (minor), 45.44 (major) min]. [a]*°> = - 88.6 (¢ 1.0, CHCls). *H
NMR (600 MHz, CDCls) 4 8.07 (d, J = 8.7 Hz, 2H), 7.49 (d, J = 8.8 Hz, 2H), 7.02 (s, 2H), 6.87 (s,
1H), 6.07 (s, 1H), 5.94 (dt, J = 17.5, 9.4 Hz, 1H), 5.43 (d, J = 17.0 Hz, 1H), 5.31 (d, J = 10.1 Hz,
1H), 4.49 — 4.45 (m, 1H), 4.33 — 4.28 (m, 1H), 3.85 (dd, J = 8.6, 5.6 Hz, 1H), 2.24 (s, 3H), 2.08 (s,
3H). 1*C NMR (151 MHz, CDCls) & 149.58 , 146.16 , 138.58 , 136.60 , 134.67 , 133.93 , 129.49,
129.03, 128.50, 126.02, 123.51, 119.12,92.38 , 71.70, 62.75, 19.75, 19.72 . IR (CH2Cl): vmax
(cm1) = 3112, 3058, 2980, 2928, 2831, 2284, 1722, 1617, 1520, 1340, 1266, 1180, 872, 789, 684,

677, 622. HRMS (ESI*) calcd for C19H20N2NaOsS [M+Na]*: 411.0985, Found: 411.09931.

(2,4R)-2-(3,4-dichlorophenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3m/3m’)
(*: representative signals for the minor diastereoisomer)
@) White solid; m.p.: 150 - 153 °C; 53% yield (45.3 mg); HPLC ee:
: _V 86%/70% [Daicel CHIRALPAK AD-H (0.46 cm x 25cm); n-
’}l hexane/2-propanol = 80/20; flow rate = 0.3 mL/min; detection
cl Ns wavelength = 214 nm; tr =38.50 (major), 48.60 (minor) min, tr
=41.85 (major), 50.46 (minor) min]. [a]®*p =+ 4.8 (¢ 1.0, CHCl5);
'H NMR (600 MHz, CDCls) 5 8.36 (d, J = 8.7 Hz, 2H), 8.22* (d, J = 8.7 Hz, 1H), 7.94 (d, J = 8.7
Hz, 2H), 7.64* (d, J = 8.7 Hz, 1H), 7.53 (d, J = 2.1 Hz, 1H), 7.45 (d, J = 8.3 Hz, 1H), 7.41* (d, J =
8.2 Hz, 1H), 7.36 (dd, J = 8.4, 2.1 Hz, 1H), 7.29 — 7.24 (m, 2H), 6.17 (s, 1H), 6.10* (s, 1H), 5.85 —
5.78 * (m, 1H), 5.70 (ddd, J = 17.4, 10.2, 7.6 Hz, 1H), 5.44 * (d, J = 17.0 Hz, 1H), 5.36 — 5.30 (m,
2H), 5.26 (d, J = 10.2 Hz, 1H), 4.50 — 4.44* (m, 1H), 4.38 (g, J = 6.9 Hz, 1H), 4.25* (dd, J = 8.9,
6.1 Hz, 1H), 4.05 (dd, J = 9.2, 7.1 Hz, 1H), 3.84* (dd, J = 9.0, 5.1 Hz, 1H), 3.73 (dd, J=9.2,5.8
Hz, 1H). 3C NMR (151 MHz, CDCls) 6 150.54 , 150.04* , 145.99 , 143.77* , 137.47 , 137.09* ,
134.78,134.08*,133.80,133.73*,133.01, 132.80*, 130.74 , 130.40*, 129.75* , 129.25, 129.10*,
128.54 , 127.61 , 126.7*4 , 124,52 , 124.01* , 120.09 , 119.77* , 91.04 , 90.86* , 71.67 , 71.08* ,
62.68 , 62.00* . IR (CH2Cl2): vmax (cm™) = 3120, 3051, 2977, 2927, 2833, 2273, 1731, 1621, 1516,
1342, 1266, 1180, 876, 792, 690, 626. HRMS (ESI*) calcd for C17H15CIoN2OsS [M+H]*: 429.0073,
Found: 429.0081.

Cl

(2R,4R)-2-(3,4-dibromophenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3n)
o White solid; m.p.: 127 - 129 °C; 34% yield (35.0 mg); HPLC ee: 81%
Br —>\/ [Daicel CHIRALPAK IG-H (0.46 cm x 25cm); n-hexane/2-propanol =
ﬂw 90/10; flow rate = 1.0 mL/min; detection wavelength = 214 nm; tr
Br Ns =28.22 (major), 34.21 (minor) min]. [a]®p = + 22.8 (c 1.0, CHCIy). H
NMR (400 MHz, CDCls) & 8.35 (d, J = 8.8 Hz, 2H), 7.97 — 7.88 (m, 2H), 7.68 — 7.59 (m, 2H), 7.31
(dd, J=8.3, 2.1 Hz, 1H), 6.14 (s, 1H), 5.76 — 5.64 (m, 1H), 5.33 (d, J = 17.1 Hz, 1H), 5.26 (d, J =
10.2 Hz, 1H), 4.40 (q, J = 6.8 Hz, 1H), 4.06 (dd, J=9.2, 7.0 Hz, 1H), 3.74 (dd, J = 9.2, 5.6 Hz, 1H).

13C NMR (101 MHz, CDCls) § 150.56 , 143.93 , 138.17, 134.85 , 133.95, 132.46, 129.08 , 127.60 ,
126.11, 125.24 , 12451, 119.78 , 91.01 , 71.17 , 62.00 . IR (CH2Cly): vmax (cmt) = 3125, 3063,
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2981, 2933, 2828, 2271, 1737, 1629, 1513, 1345, 1275, 1181, 870, 793, 688, 616. HRMS (ESI*)
calcd for C17H15Br2N2OsS [M+H]*: 516.9063, Found: 516.90651.

(2R,4R)-2-(3,4-dibromophenyl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3n”)
2‘V White solid; m.p.: 127 - 129 °C; 16% yield (16.4 mg); HPLC ee: 73%
\\\‘ '\Il

Br [Daicel CHIRALPAK IG-H (0.46 cm x 25¢cm); n-hexane/2-propanol =
D Ns 90/10; flow rate = 1.0 mL/min; detection wavelength = 214 nm; tr
Br =31.97 (major), 39.71 (minor) min]. [a]*’> = - 17.9 (¢ 1.0, CHCIs). *H

NMR (400 MHz, CDCls) 6 8.24 (d, J = 8.8 Hz, 2H), 7.68 — 7.55 (m, 3H), 7.40 (d, J = 2.1 Hz, 1H),
7.23 (dd, J=8.2, 2.1 Hz, 1H), 6.09 (s, 1H), 5.92 —5.82 (m, 1H), 5.46 (d, J = 17.0 Hz, 1H), 5.34 (d,
J=10.1Hz, 1H), 4.55-4.45 (m, 1H), 4.28 (dd, J = 8.9, 6.0 Hz, 1H), 3.87 (dd, J = 8.9, 5.2 Hz, 1H).
13C NMR (101 MHz, CDCl3) 8 150.08 , 145.98 , 137.67,133.91,133.60, 132.93, 128.56 , 128.44 ,
126.45 , 125.07 , 124.06 , 119.94 , 90.82 , 71.79 , 62.74 . IR (CH2Cl): vmax (cm™*) = 3127, 3066,
2988, 2931, 2822, 2284, 1732, 1630, 1515, 1349, 1277, 1187, 875, 799, 681, 620. HRMS (ESI*)
calcd for C17H15BroN20OsS [M+Na]*: 516.9063, Found: 516.90651.

(2,4R)-3-((4-nitrophenyl)sulfonyl)-2-(3,4,5-trichlorophenyl)-4-vinyloxazolidine (30/30°)
(*: representative signals for the minor diastereoisomer)

e Pale yellow solid; m.p.: 133 - 135 °C; 51% yield (46.9 mg);
Cl * ‘V HPLC ee: 85%/ 53% [Daicel CHIRALPAK IG-H (0.46 cm x
N 25cm); n-hexane/2-propanol = 90/10; flow rate = 1.0 mL/min;
[
cl Ns detection wavelength = 254 nm; tr =19.88 (major), 24.49 (minor)

min, tg =16.50 (minor), 20.95 (major) min]. [a]*°o = +10.2 (¢ 1.0,

Cl CHCl3). *H NMR (400 MHz, CDCls) & 8.38 (d, J = 8.8 Hz, 2H),

8.25* (d, J = 8.8 Hz, 2H), 7.98 (d, J = 8.8 Hz, 2H), 7.71* (d, J = 8.5 Hz, 2H), 7.50 (s, 2H), 7.32* (s,
2H), 6.14 (s, 1H), 6.07* (s, 1H), 5.84 — 5.74 (m, 1H), 5.74 — 5.63* (m, 1H), 5.44 (d, J = 17.1 Hz,
1H), 5.34 (d, J = 11.1 Hz, 1H), 5.32 — 5.25* (m, 2H), 4.54 — 4.46 (m, 1H), 4.36* (q, J = 7.3 Hz, 1H),
4.24 (dd, J =9.0, 6.0 Hz, 1H), 4.04* (dd, J =9.2, 7.1 Hz, 1H), 3.84 (dd, J = 9.0, 4.9 Hz, 1H), 3.71*
(dd, J = 9.2, 6.0 Hz, 1H). C NMR (151 MHz, CDCls) & 150.68 , 150.18* , 145.93 , 143.49* ,
137.83,137.35*,134.71,134.5*%5,134.45,133.57*, 132.88, 132.56* , 129.18, 128.63*, 128.07,
127.42* ,124.61, 124.07*,120.34 , 119.97* ,90.53, 90.32* , 71.74 , 71.12* , 62.70 , 62.03* . IR
(CH2Clo): vimax (cmt) = 3125, 3063, 2981, 2933, 2828, 2271, 1737, 1629, 1513, 1345, 1275, 1181,
870, 793, 688, 616. HRMS (ESI*) calcd for C17H14CI3sN20sS [M+H]*: 462.9684, Found: 462.9671.

(2,4R)-2-(benzofuran-2-yl)-3-((4-nitrophenyl)sulfonyl)-4-vinyloxazolidine (3p/3p°)
(*: representative signals for the minor diastereoisomer)

0 White solid; m.p.: 134 - 137 °C; 68% yield (54.3 mg); HPLC
AN _>\// ee: 11%/91% [Daicel CHIRALPAK AD-H (0.46 cm x 25cm);
@fC}—‘AI}I n-hexane/2-propanol = 90/10; flow rate = 1.0 mL/min;
Ns detection wavelength = 254 nm; tg =22.88 (minor), 25.91
(major) min, tr =29.92 (major), 35.63 (minor) min]. [a]*°o = +42.46 (c 1.0, CHCI3). *H NMR (400
MHz, CDCls3) 5 8.14 (d, J = 8.9 Hz, 2H), 7.85 (d, J = 8.9 Hz, 2H), 7.79 (d, J = 8.9 Hz, 2H), 7.56 (dt,
J=75,1.7Hz,2H), 7.53 (d, J = 8.9 Hz, 2H), 7.35 - 7.30 (m, 1H), 7.30 — 7.27 (m, 1H), 7.25 - 7.16
(m, 2H), 6.96* (d, J = 8.2 Hz, 1H), 6.90 — 6.84 (m, 2H), 6.38 (s, 1H), 6.27 * (s, 1H), 6.11 — 6.01*
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(m, 1H), 5.90 (ddd, J = 17.1, 10.1, 8.3 Hz, 1H), 5.49* (d, J = 17.1 Hz, 1H), 5.46 — 5.34 (m, 2H),
5.31 (dd, J = 10.1, 0.9 Hz, 1H), 4.60 — 4.50 (m, 3H), 4.29 — 4.21 (m, 1H), 4.03 — 3.97 (m, 2H). 3C
NMR (151 MHz, CDCls) & 155.31, 154.56*, 151.79, 151.74*, 150.13, 149.53*, 144.57, 144.27*,
135.44, 134.62*, 128.91%, 128.22, 127.13*, 126.67, 125.82*, 125.64, 124.05%, 123.76, 123.51*,
123.42, 122.02, 121.83*, 120.21, 118.72*, 111.54, 111.17*, 108.87, 107.98*, 86.13, 85.20%, 73.15,
71.94%,62.13, 61.89%. IR (CH2Clo): vmax (c'®) = 3123, 3058, 2980, 2921, 2829, 2279, 1731, 1610,
1520, 1344, 1266, 1181, 876, 798, 690, 622. HRMS (ESI*) calcd for CioH1sN2NaOsS [M+Na]*:
423.0621, Found: 423.0614.

4. General procedure for the synthesis of 4 and 5

(0] O _Ns
AW Qw aq. HCI NN TMSCI HN
Ph

N + PRUON HO o)

| . ‘0, b N ., /

Ns Ns H,O/dioxane, \) Z Et;N, DMAPMeCN  _-Si ’
60 °C |

3a 3a’' 4 5

To a solution of (2, 4R)-3-((4-nitrophenyl)sulfonyl)-2-phenyl-4-vinyloxazolidine (3a/3a”) (36 mg,
0.1 mmol) in 1,4-dioxane/water (2:1, 1.5 mL) was added hydrochloric acid (20 pL of 6 N solution,
0.1 mmol) at room temperature. The reaction mixture was stirred at 60 °C for 12 h. The mixture was
then cooled, neutralized with aqueous sodium bicarbonate and extracted with ethyl acetate, dried
over anhydrous Na;SOy, filtered and concentrated. The residue was purified by flash
chromatography (eluent: petroleum ether / ethyl acetate = 2/1) on silica to afford the product 4 (22
mg, 81%) as a white solid.

A round bottom flask equipped with a magnetic stir bar was charged with (R)-N-(1-hydroxybut-3-
en-2-yl)-4-nitrobenzenesulfonamide 4 (27.2 mg, 0.1 mmol), and then CH>Cl, (2 mL) was added via
a glass syringe and followed by the addition of EtsN (28 uL, 0.2 mmol), DMAP (5.0 mg) and
chlorotrimethylsilane (14 pL, 0.11 mmol). The resulting reaction mixture was stirred for 12 h at
room temperature. Then quenched with water (10.0 mL) and extracted with CH2Cl> (20 mL). The
combined organic layers were washed with brine and dried over anhydrous Na>SOs, filtered and
concentrated. The crude product was purified by flash column chromatography (eluent: petroleum
ether / ethyl acetate = 5/1) as eluent to afford the pure product 5 in 76% yield as a yellow oil.

(R)-N-(1-hydroxybut-3-en-2-yl)-4-nitrobenzenesulfonamide (4)

HN” Ns  White solid; m.p.: 102 - 104 °C; 81% yield (22.0 mg); HPLC ee: 95% [Daicel
HO\)O,,// CHIRALCEL OTLH (0.46. cm X 25 cm); n-hexane/2-propanol = ?0/10; flow
rate = 1.0 mL/min; detection wavelength = 254 nm; tr =60.15 (minor), 62.01
(major) min]. [@]**p =+ 11.89 (¢ 1.0, CHCI3). "H NMR (400 MHz, CD3CN) 6 8.32 (d, J = 8.9 Hz,
2H), 8.03 (d, J = 8.9 Hz, 2H), 6.06 (d, J = 8.0 Hz, 1H), 5.61 (ddd, J = 17.1, 10.5, 6.5 Hz, 1H), 5.10
—4.94 (m, 2H), 3.91 - 3.80 (m, 1H), 3.46 — 3.35 (m, J = 5.7 Hz, 2H), 2.91 (t, J = 5.9 Hz, 1H) 13C
NMR (151 MHz, CD;CN) 6 151.01, 148.13,136.01,129.29, 125.18, 117.71 , 65.04 , 59.40 . IR
(CH2Cl): vmax (cm") = 3441, 3203, 3018, 2780, 2621, 2229, , 1730, 1601, 1511, 1321, 1209, 1129,

870, 766. HRMS (EST") caled for CioH12N>2NaOsS [M+Na]*: 295.0359, Found: 295.03551.
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(R)-4-nitro-N-(1-((trimethylsilyl)oxy)but-3-en-2-yl)benzenesulfonamide (5)

_Ns Yellow oil; 76% yield (26.0 mg); HPLC ee: 95% [Daicel CHIRALPAK AD-H
HN (0.46 cm x 25cm); n-hexane/2-propanol = 90/10; flow rate = 1.0 mL/min;
>Si’o\)'"’/ detection wavelength = 254 nm; tg =8.23 (minor), 9.81 (major) min]. [a]*’> = +
| 12.51 (c 1.0, CHCls). *H NMR (400 MHz, CDCls) 6 8.33 (d, J = 8.7 Hz, 2H),
8.05 (d, J=8.7 Hz, 2H), 5.60 (ddd, J = 17.1, 10.1, 6.8 Hz, 1H), 5.19 - 5.06 (m, 2H), 3.91 —3.85 (m,
1H), 3.59 (dd, J = 10.2, 4.3 Hz, 1H), 3.49 (dd, J = 10.1, 5.6 Hz, 1H), 0.06 (s, 9H). 1*C NMR (151
MHz, CDCl3) 8 150.12 , 146.94 , 134.74 , 128.65 , 124.28 , 118.26 , 64.81 , 58.04 . IR (CH2Cly):
vmax (cmt) = 3113, 3057, 2983, 2920, 2810, 2226, 1730, 1609, 1511, 1320, 1268, 1181, 876, 790,

687. HRMS (ESI*) calcd for C13H21N205SSi [M+H]*: 345.0935, Found: 345.0939.

5. X-ray crystallographic information of 3b

cl

Table 1. Crystal data and structure refinement for compound 3b. (CCDC: 2265381)
CCDC 2265381 (3b) contains the supplementary crystallographic data for this
paper. These data can be obtained free of charge from The Cambridge Crystallographic

Data Centre via www.ccdc.cam.ac.uk/data_request/cif.

Empirical formula C17H15CINO5S
Formula weight 394.82
Temperature/K 100.00

Crystal system orthorhombic
Space group P21212;

a/A 7.3445(4)

b/A 10.0239(4)

c/A 23.4723(12)
a/° 90

/e 90
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v/° 90

Volume/A3 1728.04(15)

4 4

Pealcg/cm® 1.518

wmm-! 0.374

F(000) 816.0

Crystal size/mm? 0.26 x 0.17 x 0.05

Radiation MoKa (A =0.71073)

20 range for data collection/® 5.344 to 55.046

Index ranges 9<h<9,-12<k<13,-30<1<30
Reflections collected 34022

Independent reflections 3960 [Rint = 0.0631, Rsigma = 0.0330]
Data/restraints/parameters ~ 3960/57/254

Goodness-of-fit on F? 1.063

Final R indexes [I>=2c (I)] R;=0.0315, wR,=0.0681

Final R indexes [all data] R1=0.0368, wR,=0.0711

Largest diff. peak/hole / e A= 0.31/-0.32

Flack parameter -0.01(3)

S14



6. Copies of NMR spectra of compounds 3/3’,4and 5
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7. HPLC Spectra of compounds 3/3°,4 and 5
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