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1. Experimental part

1.1 General. All manipulations were carried out under an inert atmosphere using a nitrogen-
filled glovebox or Schlenk techniques. Deuterated solvents were purchased commercially and
were degassed and stored over activated 4 A molecular sieves. n°-~AreneRuTsDPEN
complexes, n-Cp*MTsDPEN complexes (TsDPEN = N-(p-toluenesulfonyl)-1,2-
diphenylethylenediamine) were prepared according to the published procedures. All other
reagents and catalysts were obtained from commercial sources and used without further
purification. The 'H NMR spectra were performed on a Bruker Avance DPX-400
spectrometer in CDCl3/DMSO-ds solutions. Chemicals shifts are given in parts per million (3
units) downfield from tetramethylsilane using the residual solvent signal (CHCl3, 6 7.26) as
an internal standard. '"H NMR information is given in the following format: multiplicity (s,
singlet; d, doublet; t, triplet; q, quartet; qui, quintet; sept, septet; m, multiplet), coupling
constant(s) (J) in Hertz (Hz), the number of protons. The prefix app is occasionally applied
when the true signal multiplicity was unresolved and br indicates the signal in question
broadened. 3C{'H} NMR spectra are reported in ppm () relative to residual CHCIs (8§ 77.36)
unless otherwise noted. The enantiomeric excesses (ee) were determined using a Daicel
Chiralcel® column OZ-H or OD-H or OJ-H or AD-H or AS-H or OD-3 with the above
HPLC setup. The '"H NMR and *C{'H} NMR spectra were recorded at 400 MHz and 100
MHz. Mass spectrometry was performed on an LC/MS spectrometer with the electron spray
ionization (ESI) technique. High-resolution mass spectra (HRMS) were performed at the

Shanghai institute of organic chemistry.
1.2. General procedure for the synthesis of starting materials.
Procedure A. Synthesis of Alkynones'

NHsoz@—R \)?\ K,COs 0 =
+ Br Ar > R ﬁ_N 0
o

| | acetone, rt

1a-1p, 1r-1u ~ Ar

In a typical synthesis, to a solution of N-(prop-2-yn-1-yl)sulfonamide (8.0 mmol) in acetone
(50 mL) was added a-bromo arylketones (9.6 mmol) and KoCOs3; (1.3 g, 9.6 mmol). The
resulting suspension was stirred at room temperature until the completion of the reaction
determined by TLC. Then the reaction solution was carefully concentrated under vacuum.

The residue was dissolved in water. The aqueous solution was extracted with ethyl ether (3 x

' Shen, K.; Han, X.; Lu, X. Org. Lett. 2013, 15, 1732-1735.



10.0 mL). The combined ethyl ether extracts were washed with brine twice and then
dehydrated with Na>xSOa4. After evaporation of ethyl ether, the residue was purified by silica
gel flash column chromatography to afford the desired alkynones.

Procedure B. Synthesis of Alkynones.
4-methyl-N-(2-0x0-2-(thiophen-2-yl)ethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide was

synthesized following by below precedure.

. Ts
NHTs o NaH (1 equiv ) N
s Nal (0.1 equiv)
+ >
I \ /) Br THF, 0 °C-rt | 2>
s/
1q

In a typical synthesis, to an ice-cooled solution of NaH (0.32 g, 8 mmol) in THF (50 mL) was
slowly added N-propargyl-p-toluenesulfonamide (1.70 g, 8.0 mmol). The resulting mixture
was vigorously stirred for 0.5 h at 0 °C. Then the Nal (0.12 g, 0.8 mmol) and 2-bromo-1-
(thiophen-2-yl)ethan-1-one (1.60 g, 8.0 mmol) was added, and the mixture was stirred
overnight at room temperature. After completion of the reaction determined by TLC, the
saturated NH4Cl solution (10 mL) was added at 0 °C. The aqueous solution was extracted
with ethyl ether (3 < 10.0 mL). The combined ethyl ether extracts were washed with brine
twice and then dehydrated with Na>SOs. After evaporation of ethyl ether, the residue was
purified by silica gel flash column chromatography over silica gel (PE : EA = 6:1) to give 1q
in 53% yield (1.4 g) as white solid.



2. Data of compounds (1-2), and chiral products (3).

la: 4-Methyl-N-(2-0x0-2-phenylethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide was

synthesized according to above procedure A. Yield:1.57 g (60%), white solid ; Ry = 0.3

Vam— (PE/EA 5/1) ; 'H NMR (400 MHz, CDCls) § 8.03 — 7.88 (m, 2H), 7.86 — 7.66

TSN D (m, 2H), 7.65 — 7.56 (m, 1H), 7.55 — 7.41 (m, 2H), 7.40 — 7.26 (m, 2H), 4.81 (s,

2H), 4.29 (d, J = 2.2 Hz, 2H), 2.44 (s, 3H), 2.11 (t, J = 2.5 Hz, 1H). *C{'H}

NMR (100 MHz, CDCI3) 6 193.6 (C), 144.1 (C), 136.4 (C), 135.1 (C),134.2

(CHx2),129.9 (CHx 2), 129.1 (CH x 2), 128.3 (CH x 2), 76.9 (C), 74.7 (CH),

51.8 (CH2), 37.6 (CHz), 21.9 (CH3). LC/MS (ESI) m/z [M]" calculated for [C1sHi7NSO3]":
327.09, found: 327.09.

1b: N-(2-(4-fluorophenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide was
synthesized according to above procedure A. Yield: 1.71 g (62%), white solid ; Ry = 0.3

S (PE/EA 5/1) ; 'TH NMR (400 MHz, CDCI3) & 8.01 — 7.95 (m, 2H), 7.77 — 7.72
TSN 9 (m, 2H), 7.30 (d, J = 8.2 Hz, 2H), 7.16 — 7.09 (m, 2H), 4.74 (s, 2H), 4.25 (d, J
= 2.5 Hz, 2H), 2.41 (s, 3H), 2.11 (t, J = 2.5 Hz, 1H). BC{'H} NMR (100
MHz, CDCl3) 6 192.2 (C), 166.4 (C, d, J = 256.2 Hz), 144.2 (C), 136.25 (C),
131.6 (C,d,J=3.5Hz), 131.2 (CHx 2,d,J=9.2 Hz), 130.0 (CH x 2), 127.9
(CHx 2),116.3 (CHx 2, d, J=23.3 Hz), 76.8 (C), 74.9 (CH), 51.83 (CH>»),
37.7 (CHz), 21.9 (CH3). LC/MS (ESI) m/z [M]" calculated for [CisHisFNSOs3]": 345.08,
found: 345.08.

F

le: N-(2-(3-fluorophenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide
was synthesized according to above procedure A. Yield: 1.57 g (57%), white solid ; R~= 0.3
= (PE/EA5/1) ; 'TH NMR (400 MHz, CDCl3) § 7.72 (dd, J = 7.9, 3.5 Hz, 3H),
TSN O 7.59 (d, J=9.3 Hz, 1H), 7.44 (td, /= 8.0, 5.4 Hz, 1H), 7.29 (d, /= 8.1 Hz,
3H), 4.74 (s, 2H), 4.24 (d, J=2.5 Hz, 2H), 2.41 (s, 3H), 2.10 (t, J = 2.5 Hz,
F 1H). BC{'H} NMR (100 MHz, CDCls) § 192.5 (C, d, J = 2.3 Hz), 163.1
(C, d, J = 248.8 Hz), 144.3 (C), 137.06 (C, d, J = 6.3 Hz), 136.2 (C),
130.90 (CH, d, J = 7.6 Hz), 130.0 (CH x 2), 127.9 (CH x 2), 124.13 (CH, d, J = 3.2 Hz),
121.18 (CH, d, J = 21.5 Hz), 115.10 (CH, d, J = 22.3 Hz), 76.7 (C), 74.9 (CH), 52.0 (CH>),
37.7 (CH), 21.8 (CH3). LC/MS (ESI) m/z [M]" calculated for [CisHisFNSOs3]": 345.08,
found: 345.08
1d: N-(2-(2-fluorophenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide was
synthesized according to above procedure A. Yield: 1.49 g (54%), white solid ; Ry = 0.3
= (PE/EA 5/1) ; 'TH NMR (400 MHz, CDCl3) § 7.91 (td, J = 7.5, 1.9 Hz, 1H),
TsN O 7.78 — 7.74 (m, 2H), 7.60 — 7.55 (m, 1H), 7.33 — 7.29 (m, 2H), 7.25 (d, J =
1.1 Hz, 1H), 7.17 (ddd, J = 11.1, 8.3, 1.0 Hz, 1H), 4.75 (d, J = 3.4 Hz, 2H),
431 (d, J = 2.5 Hz, 2H), 2.43 (s, 3H), 2.11 (t, J = 2.5 Hz, 1H). “C{'H}
NMR (100 MHz, CDCl3) 6 191.9 (C, d, J = 5.5 Hz), 162.3 (C, d, J = 254.3
Hz), 144.0 (C), 136.6 (C), 135.8 (CH, d, J=9.2 Hz), 131.1 (CH, d, J=2.9 Hz), 129.9 (CH x
2), 127.8 (CH x 2), 125.1 (CH, d, J = 3.2 Hz), 123.3 (C, d, J = 14.5 Hz), 116.9 (CH, d, J =
23.9 Hz), 76.9 (C), 74.6 (CH), 55.5 (CH2), 37.8 (CH>), 21.8 (CH3). LC/MS (ESI) m/z [M]*
calculated for [C1sHi16FNSO3]": 327.08, found: 327.08.

M



le: N-(2-(4-chlorophenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide was
synthesized according to above procedure A. Yield: 1.68 g (58%), white solid ; Ry = 0.3

S (PE/EA 5/1) ; '"H NMR (400 MHz, CDCI3) & 7.96 — 7.86 (m, 2H), 7.81 —
TSN O 7.69 (m, 2H), 7.52 — 7.42 (m, 2H), 7.32 (d, J = 8.0 Hz, 2H), 4.74 (s, 2H),
425 (d, J = 2.4 Hz, 2H), 2.43 (s, 3H), 2.11 (t, J = 2.5 Hz, 1H). BC{'H}
NMR (100 MHz, CDCI3) 6 192.7 (C), 144.3 (C), 140.7 (C), 136.2 (C),
133.5 (C), 130.0 (CH x 2), 129.9 (CH x 2), 129.5 (CH x 2), 128.0 (CH x 2),
76.7 (C), 74.9 (CH), 51.9 (CH>), 37.8 (CH2), 21.9 (CH3). LC/MS (ESI) m/z
[M]" calculated for [Ci1sHisCINSOs]": 361.05, found: 361.05.

1f: N-(2-(3-chlorophenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide
was synthesized according to above procedure A. Yield: 1.62 g (56%), white solid ; Ry= 0.3
S (PE/EA 5/1) ; 'TH NMR (400 MHz, CDCls) & 7.88 (s, 1H), 7.82 (d, J =
TSN 0 7.8 Hz, 1H), 7.74 (d, J = 8.2 Hz, 2H), 7.55 (d, J = 8.0 Hz, 1H), 7.41 (t, J
=7.9 Hz, 1H), 7.30 (d, J = 8.1 Hz, 2H), 4.75 (s, 2H), 4.25 (d, J=2.5 Hz,

Cl 2H), 2.42 (s, 3H), 2.13 (t, J = 2.5 Hz, 1H). BC{'H} NMR (100 MHz,

CDCl3) 8 192.5 (C), 144.3 (C), 136.5 (C), 136.1 (C), 135.4 (C), 134.0

(CH), 130.5 (CH), 123.0 ( CH x 2), 128.3 (CH), 127.9 (CH x 2), 126.4 (CH), 76.6 (C), 75.0
(CH), 51.9 (CH), 37.7 (CHy), 21.9 (CH3). LC/MS (ESI) m/z [M]" calculated for

[C18H16CINSO3]": 361.05, found: 361.05.

Cl

1g: N-(2-(2-chlorophenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide was

synthesized according to above procedure A. Yield: 1.76 g (61%), white solid ; Ry = 0.3

(PE/EA 5/1) ; 'H NMR (400 MHz, CDCL3) § 7.75 — 7.72 (m, 2H), 7.53 (d,

/A J="17.4Hz, 1H), 7.43 — 7.40 (m, 2H), 7.37 — 7.33 (m, 1H), 7.30 (d, J = 8.1

Hz, 2H), 4.71 (s, 2H), 4.28 (d, J = 2.5 Hz, 2H), 2.42 (s, 3H), 2.14 (t, J =

2.5 Hz, 1H). ®C{'H} NMR (100 MHz, CDCls) § 196.9 (C), 144.2 (C),

136.9 (C), 136.2 (C), 132.9 (CH), 131.4 (C), 130.9 (CH), 130.0 (CH x 2),

129.9 (CH), 127.9 (CH x 2), 127.4 (CH), 76.7 (C), 74.8 (CH), 54.9 (CH>),

37.8 (CHy), 21.9 (CH3). LC/MS (ESI) m/z [M]" calculated for [CisHisCINSO3]": 361.05,
found: 361.05.

1h: N-(2-(4-bromophenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide
was synthesized according to above procedure A. Yield: 1.78 g (55%),
/S white solid ; Ry= 0.3 (PE/EA 5/1); '"H NMR (400 MHz, CDCl3) § 7.84 —
7.80 (m, 2H), 7.77 — 7.73 (m, 2H), 7.64 — 7.60 (m, 2H), 7.31 (d, J = 8.0

Hz, 2H), 4.73 (s, 2H), 4.24 (d, J = 2.4 Hz, 2H), 2.43 (s, 3H), 2.11 (t, J =

2.5 Hz, 1H). BC{'H} NMR (100 MHz, CDCl3) & 192.8 (C), 144.3 (C),

136.1 (C), 133.8 (C), 132.5 (CH x 2), 130.0 (CH x 2), 129.9 (CH x 2),

Br 1295 (C), 128.0 (CH x 2), 76.7 (C), 74.9 (CH), 51.9 (CH»), 37.7 (CH>),

21.9 (CH3). LC/MS (ESI) m/z [M]" calculated for [C1sHisBrNSO3]": 405.00 , found: 405.00 .

li: N-(2-(3-bromophenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide was
ST synthesized according to above procedure A. Yield: 1.65 g (51%), white
o solid ; Ry= 0.3 (PE/EA 5/1) ; 'H NMR (400 MHz, CDCls) § 8.08 — 8.03

(m, 1H), 7.90 — 7.87 (m, 1H), 7.77 — 7.71 (m, 3H), 7.37 (t, J = 7.9 Hz,

TsN

Br
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1H), 7.32 (d, /= 8.2 Hz, 2H), 4.75 (s, 2H), 4.26 (d, /= 2.3 Hz, 2H), 2.44 (s, 3H), 2.13 (t, J =
2.4 Hz, 1H). BC{'H} NMR (100 MHz, CDCI3) § 192.3 (C), 144.1 (C), 136.8 (CH), 136.6
(C), 136.1 (C), 131.1 (CH), 130.6 (CH), 129.9 (CH x 2), 127.8 (CH x 2), 126.8 (CH), 123.3
(0), 76.6 (C), 74.9 (CH), 51.8 (CH>), 37.6 (CH>), 21.75 (CH3). LC/MS (ESI) m/z [M+H]"
calculated for [C1sH16BrNSO3]": 405.00, found: 405.00.

1j: 4-Methyl-N-(2-0x0-2-(4-(trifluoromethyl)phenyl)ethyl)-N-(prop-2-yn-1-

yl)benzenesulfonamide was synthesized according to above procedure A. Yield: 1.80 g
T N/ % (57%), white solid ; Ry= 0.3 (PE/EA 3/1) ; 'H NMR (400 MHz, CDCl3)
s

6 8.07 (d, J = 8.2 Hz, 2H), 7.76 (d, J = 6.4 Hz, 4H), 7.33 (d, J = 7.8 Hz,
2H), 4.78 (s, 2H), 4.25 (d, J = 2.5 Hz, 2H), 2.44 (s, 3H), 2.13 (t, J=2.5
Hz, 1H). *C{'H} NMR (100 MHz, CDCls) § 193.1 (C), 144.4 (C), 137.9
(C), 136.1 (C), 1354 (C, q,J=32.8 Hz), 130.1 (CH x 2), 128.8 (CH x 2),
128.0 (CHx 2), 126.2 (CHx 2, q,J=3.8 Hz), 123.8 (C, q, J = 273.6 Hz),
76.6 (C), 75.0 (CH), 52.3 (CH2), 37.8 (CHz), 21.9 (CHs3). LC/MS (ESI) m/z [M+H]"
calculated for [C19H17NSF303]": 396.09, found : 396.09.

CF;

1k: N-(2-(4-cyanophenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide was
synthesized according to above procedure A. Yield: 1.69 g (60%), white solid ; Ry = 0.3
ST (PE/EA 3/1) ; '"H NMR (400 MHz, CDCIs) § 8.05 (d, J = 8.2 Hz, 2H),
TSN 0 7.75 (dd, J= 16.0, 8.2 Hz, 4H), 7.32 (d, J = 8.2 Hz, 2H), 4.74 (s, 2H), 4.22
(d, J = 2.5 Hz, 2H), 2.43 (s, 3H), 2.12 (t, J = 2.5 Hz, 1H). *C{'H} NMR
(100 MHz, CDCl3) & 192.8 (C), 144.5 (C), 138.0 (C), 135.7 (C), 132.9
(CH x 2), 130.0 (CH x 2), 128.9 (CH x 2), 127.9 (CH x 2), 118.0 (C),
117.2 (C), 76.4 (C), 75.2 (CH), 52.3 (CH»), 37.8 (CH»), 21.8 (CHa).
LC/MS(ES]) m/z [M+H]" calculated for [C19H17SN203]": 353.10, found: 353.10.

CN

11: 4-Methyl-N-(2-ox0-2-(p-tolyl)ethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide was
synthesized according to above procedure A. Yield: 1.61 g (59%), white solid ; Ry = 0.3
— (PE/EA 5/1) ; '"H NMR (400 MHz, CDCls) § 7.76 (d, J = 8.2 Hz, 2H), 7.68

TsN o} (d, J=28.2 Hz, 2H), 7.21 (dd, J = 16.3, 8.0 Hz, 4H), 4.70 (s, 2H), 4.20 (d, J
= 2.5 Hz, 2H), 2.35 (s, 3H), 2.33 (s, 3H), 2.04 (t, J = 2.5 Hz, 1H). BC{'H}

NMR (100 MHz, CDCIl3) 6193.13 (C), 145.10 (C) , 144.04 (C), 136.49 (C),

132.66 (C), 129.90 (CH x 2), 129.78 (CH x 2) , 128.41 (CH x 2), 127.92

(CHx 2), 76.94 (C), 74.65 (CH), 51.65 (CH»), 37.64 (CH>), 22.00 (CH3),

21.84 (CH3). LC/MS (ESI) m/z [M+H]" calculated for [C19H19NSO3]": 342.12, found: 342.12.

Im: N-(2-(4-methoxyphenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide
Va— was synthesized according to above procedure A. Yield: 1.85 g (65%),
0 white solid ; Ry (PE/EA=5/1) 0.3 ; 'H NMR (400 MHz, CDCl3) § 7.94
—7.90 (m, 2H), 7.77 — 7.73 (m, 2H), 7.31 — 7.27 (m, 2H), 6.95 — 6.91

(m, 2H), 4.74 (s, 2H), 4.26 (d, J = 2.4 Hz, 2H), 3.85 (s, 3H), 2.41 (s,

3H), 2.10 (t, J = 2.5 Hz, 1H). BC{'H} NMR (100 MHz, CDCls)

OCHsz  §191.9 (C), 164.3 (C), 144.0 (C), 136.4 (C), 130.7 (CH x 2), 129.9

TsN



(CH x 2), 128.1 (C), 127.9 (CH x 2), 114.3 (CH x 2), 76.9 (C), 74.6 (CH), 55.8 (CH>), 51.5
(CH>), 37.6 (CHs3), 21.8 (CH3). LC/MS (ESI) m/z [M]" calculated for [C19H19NSO4]": 357.10,
found: 357.10.

In: N-(2-(3-methoxyphenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide
was synthesized according to above procedure A. Yield: 1.77 g (62%), white solid ; Ry= 0.3
(PE/EA 5/1); '"H NMR (400 MHz, CDCl3)$ 7.77 — 7.74 (m, 2H), 7.52 (dd, J = 7.6, 1.5 Hz,
— 1H), 7.48 — 7.45 (m, 1H), 7.38 (td, J = 8.0, 3.0 Hz, 1H), 7.31 (d, J =

8.3 Hz, 2H), 7.16 — 7.12 (m, 1H), 4.78 (s, 2H), 4.27 (d, J = 2.6 Hz,

2H), 3.85 (d, /=3.2 Hz, 3H),2.43 (d, /=2.9 Hz, 3H), 2.12 (t, /= 2.5
OCH; Hz, 1H). *C{!H} NMR (100 MHz, CDCIl3) & 193.5 (C), 160.2 (C),

144.1 (C), 136.4 (C), 136.4 (C), 130.1 (CH), 129.9 (CH x 2), 127.9
(CH x 2), 120.8 (CH), 120.6 (CH), 112.7 (CH), 76.9 (C), 74.8 (CH), 55.8 (CH2), 51.9 (CH>),
37.7 (CHz3), 21.8 (CH3). LC/MS (ESI) m/z [M]" calculated for [C19H19NSO4]": 357.10, found:
357.10.

o

TsN

lo: N-(2-([1,1'-biphenyl]-4-yl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-yl)benzenesulfonamide
was synthesized according to above procedure A. Yield: 2.10 g (65%),
white solid ; Ry= 0.3 (PE/EA 3/1) ; '"H NMR (400 MHz, CDCls) & 8.03
(d, J= 8.4 Hz, 2H), 7.79 (d, J = 8.3 Hz, 2H), 7.70 (d, J = 8.4 Hz, 2H),
7.63 (dd, J=17.0, 1.6 Hz, 2H), 7.51 — 7.46 (m, 2H), 7.44 — 7.39 (m, 1H),
7.33 (d, J = 8.1 Hz, 2H), 4.85 (s, 2H), 4.31 (d, J = 2.5 Hz, 2H), 2.44 (s,
O 3H), 2.14 (t, J= 2.5 Hz, 1H). *C{'H} NMR (100 MHz, CDCls) § 193.1
(C), 146.8 (C), 144.1 (C), 139.8 (C), 136.4 (C), 133.7 (C), 129.9 (CH x
2),129.3 (CHx 2), 128.9 (CH x 2), 128.7 (CH), 127.9 (CH x 2), 127.7 (CH x 2), 127.5 (CH x
2), 76.9 (C), 74.8 (CH), 51.8 (CH), 37.7 (CHyz), 21.9 (CH3). LC/MS (ESI) m/z [M]"
calculated for [C24H21NSO3]": 403.12, found: 403.12

TsN

e

1p: 4-Methyl-N-(2-(naphthalen-2-yl)-2-oxoethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide

was synthesized according to above procedure A. Yield: 1.75 g (58%), white solid; Ry= 0.3

(PE/EA 3/1) ; 'TH NMR (400 MHz, CDCls) & 8.49 (s, 1H), 8.01 — 7.92

TsN 0 (m, 2H), 7.92 — 7.84 (m, 2H), 7.80 (d, J = 8.3 Hz, 2H), 7.65 — 7.53 (m,

2H), 7.32 (d, J = 8.0 Hz, 2H), 4.95 (s, 2H), 4.33 (d, J = 2.5 Hz, 2H),

O 2.43 (s, 3H), 2.14 (t, J = 2.5 Hz, 1H).*C{'H} NMR (100 MHz, CDCl;)

Q 0 193.1 (C), 146.8 (C), 144.1 (C), 139.8 (C), 136.4 (C), 133.7 (C), 129.9

(CHx 2), 129.3 (CH x 2), 128.9 (CH x 2), 128.7 (CH), 127.9 (CH x 2),

127.7 (CH x 2), 127.5 (CH x 2), 76.9 (C), 74.8 (CH), 51.8 (CH»), 37.7 (CH>), 21.8 (CH3).
LC/MS (ESI) m/z [M]" calculated for [C22H19NSOs3]*: 377.11 , found: 377.11.

1q: 4-Methyl-N-(2-ox0-2-(thiophen-2-yl)ethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide was
synthesized according to above procedure B. Yield: 1.40 g (53%), white solid; Ry = 0.3
,/—== (PE/EA 3/1) ; '"H NMR (400 MHz, DMSO-ds) & 8.10 (dd, J = 22.5, 4.4

TsN O Hz, 2H), 7.79 (d, J = 8.2 Hz, 2H), 7.42 (d, J = 8.0 Hz, 2H), 7.28 (t, J =
4.0 Hz, 1H), 4.74 (s, 2H), 4.17 (d, J = 2.4 Hz, 2H), 3.14 (t, J = 2.4 Hz,

// S 1H), 2.40 (s, 3H). C{'H} NMR (100 MHz, DMSO-ds) § 187.8 (C),

Z 144.5 (C), 141.7 (C), 136.9 (C), 136.6 (CH), 135.0 (CH), 130.7 (CH),
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129.9 (CH x 2), 128.3 (CH x 2), 78.0 (C), 77.8 (CH), 53.2 (CH»), 38.6 (CH>), 22.0 (CH3) .
LC/MS (EST) m/z [M+H]" calculated for [Ci1sH1sNS203]": 334.06 , found: 334.06
1r: 4-Fluoro-N-(2-ox0-2-phenylethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide was
synthesized according to above procedure A. Yield: 1.41 g (54%), white solid ; R/=0.3

O — (PE/EA 5/1) ; '"H NMR (400 MHz, DMSO-ds) 6 8.10 — 8.01 (m,

F@g—N O 4H),7.67 (t,J=7.4 Hz, 1H), 7.54 (t, J=7.8 Hz, 2H), 7.49 — 7.42
6 \—< (m, 2H), 4.93 (s, 2H), 4.26 (d, J=2.5 Hz, 2H), 3.13 (t, /= 2.4 Hz,

Ph  1H). BC{'H} NMR (100 MHz, DMSO-ds) & 194.3 (C), 165.6 (C,
d, J=252.1 Hz), 136.3 (C,d, J=3.1 Hz), 135.4 (C), 134.7 (CH), 131.3 (CHx 2,d,J=9.6
Hz), 129.7 (CH x 2), 128.9 (CHx 2), 117.2 (CHx 2,d, J=22.7 Hz), 77.7 (C), 77.6 (CH),
53.4 (CHy), 38.4 (CH,). LC/MS (ESI) m/z [M+H]" calculated for [C17H;sSFNOs3]": 332.06 ,
found: 332.06.

1s: 4-Chloro-N-(2-ox0-2-phenylethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide was

synthesized according to above procedure A. Yield: 1.59 g (58%), white solid ; Ry = 0.3

= (PE/EA 5/1) ; '"H NMR (400 MHz, DMSO-ds) 8.02 (d, J = 7.0

@u O Hgz, 2H), 7.88 (d, J= 8.7 Hz, 2H), 7.83 (d, J = 8.7 Hz, 2H), 7.68

\_q (t,J=7.4 Hz, 1H), 7.55 (t, J= 7.8 Hz, 2H), 4.90 (s, 2H), 4.22 (d,

J =25 Hz, 2H), 3.17 (t, J = 2.5 Hz, 1H). *C{'H} NMR (100

MHz, DMSO-ds) 8 194.3 (C), 138.9 (C), 138.8 (C), 135.4 (C), 134.7 (CH), 130.2 (CH x 2),

130.2 (CHx 2), 129.7 (CH x 2), 128.9 (CH x 2), 77.8 (C), 77.7 (CH), 53.5 (CH>), 38.5 (CH>).
LC/MS (ESI) m/z [M+H]" calculated for [C17H1sSCINO3]": 348.05 , found : 348.05.

1t: 4-Bromo-N-(2-ox0-2-phenylethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide was

synthesized according to above procedure A. Yield: 1.75 g (56%), white solid ; Ry = 0.3

(PE/EA 5/1) ; '"H NMR (400 MHz, DMSO-ds) § 8.03 (d, J= 7.0

@u \_{ Hz, 2H), 8.00 — 7.93 (m, 2H), 7.69 (q, J = 7.4 Hz, 3H), 7.55 (t, J

= 7.6 Hz, 2H), 4.90 (s, 2H), 4.22 (d, J=2.0 Hz, 2H), 3.17 (t, J =

2.5 Hz, 1H). BC{'H} NMR (100 MHz, DMSO-ds) & 194.3 (C),

139.3 (C), 135.3 (C), 134.7 (CH), 133.1 (CH x 2), 130.2 (CH x 2), 129.7 (CH x 2), 128.9

(CH x 2), 127.9 (C), 77.8 (C), 77.7 (CH), 53.5 (CH>), 38.5 (CHz). LC/MS (ESI) m/z [M+H]"
calculated for [C17H1sSBrNOs3]": 392.00 , found: 392.00.

lu: 4-Nitro-N-(2-ox0-2-phenylethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide was

synthesized according to above procedure A. Yield: 1.43 g (50%), yellow solid ; Ry = 0.3
(PE/EA 3/1) ; '"H NMR (400 MHz, DMSO-ds) & 8.42 (d, ] = 8.8

on ‘.S? ¢ 5 Hz 2H), 825 -8.18 (m, 2H), 8.02 (s, 2H), 7.69 (1, J = 6.9 Hz,
? i 1H), 7.56 (t, J = 7.6 Hz, 2H), 4.97 (s, 2H), 4.25 (d, J = 2.5 Hz,

Ph  2H), 3.16 (t, J = 2.5 Hz, 1H). *C{'H} NMR (100 MHz, DMSO-
ds) 8 194.1 (C), 150.8 (C), 145.6 (C), 135.3 (C), 134.8 (CH), 129.9 (CH x 2), 129.7 (CH x 2),
129.0 (CH x 2), 125.3 (CH x 2), 77.9 (C), 77.7 (CH), 53.8 (CH>), 38.7 (CHz). LC/MS (ESI)
m/z [M+H]" calculated for [C17HisSN20s]": 359.07, found: 359.07.



3. Table 1. Screening of reaction conditions.?

~

. /—? Ts-DPEN-Cp*Rh (A) TsN/—OH . TN
- HCOOH:Et;N=5:2 <
Ph solvent,40°C Ph Ph
1a 2a 2a’
Entry Solvent Yield of 2a (%)° Yield of 2a' (%)®
1 CCly 0 trace
2 CH3CN 0 trace
3 acetone 0 30
4 DCM 0 35
5 CHCl; 0 38
6 THF 0 0
7 1,4-dioxane 0 60
8 DMF trace 0
9 DMSO 0 15
10 EA 0 0
11 toulene 0 58
12 DCE 89 0

aReaction conditions: 1a (0.30 mmol), catalyst (0.015 mmol), hydrogen sources (1.20 mmol), 2.0 mL of solvent,

reaction time (8 h). *Isolated yield.

4. Table 2. Control experiment for the cyclization of 2a

E _conditions [ j\ j\
| PR Ph""
3a’

Ph Ha
_SiR=135Me
. Yield of 3a Yield of 3a'

Entry Catalyst Additives [%]° [%]°

1 AuCI(PPh3)/AgNTf, -- 65 0

2 AuCl(PPh3)/AgNTT, HCOOH (0.3 equiv) 58 0

3 AuCl(PPh3)/AgNTT, HCOONa (0.3 equiv) 57 0
HCOOH (0.3 equiv)/

4 AuCI(PPh3)/AgNTf, 43 0
HCOONa (0.3 equiv)

5 AuCIl(PPh3)/AgNTfH,+ C  -- 52 0
HCOOH (0.3 equiv)/

6 AuCI(PPh3)/AgNTH, + C 12 9
HCOONa (0.3 equiv)

7 AuCI(PPh3)/AgNTf,+ C HCOOH (0.3 equiv) 49 0

8 AuCl(PPh3)/AgNTf,+ C HCOONa (0.3 equiv) 15 17

9 AuCIl(PPh3)/AgNTf,+ C HCOONa (0.05 equiv) 9 33

2 Reaction conditions: alkynol 2a (0.30 mmol), Catalyst C (9.3 mg, 0.015 mmol), AuCl(PPh3) (14.8

mg, 0.030 mmol), AgNTf, (11.6 mg, 0.030 mmol), DCE (2.0 mL),70 °C, 10 h.

determined by crude "HNMR.

b Yield was



5. Proposed mechanism for the ATH process of 1a.

Ts—N" °NH 2a

The plausible mechanism for the first ATH process was proposed using 1a as the model
(above Scheme). In the presence of HCOONa, the chloride precatalyst Ru-1 generally led to
the formato complex Ru-2 which could undergo the decarboxylation process to provide
ruthenium hydride Ru-3. Then the concerted hydrogen transfer process of la occurs as
reported by Noyori (J. Am. Chem. Soc., 2000, 122, 1466-1478; J. Org. Chem., 2001, 66,
7931-7944). Upon reduction of 1a, the coordination unsaturated Ru-5 could recombine the
HCOONa to restart the catalytic cycle.”

2a: (R)-N-(2-hydroxy-2-phenylethyl)-4-methyl-N-(prop-2-yn-1 yl)benzenesulfonamlde A
= colorless oil (95 mg, 96% yield, 97% ee). Ry= 0.3 (PE/EA 3/1). [a]p® =+ 8 (¢
TN O =0.1, CHCIs) ; 'H NMR (400 MHz, CDCls) & 7.65 (d, J = 8.3 Hz, 2H), 7.33 (d,
\_© J=6.9 Hz, 2H), 7.28 (t, /= 7.3 Hz, 2H), 7.25 - 7.21 (m, 1H), 7.20 (d, /= 8.4
Hz, 2H), 491 (dd, J = 8.7, 3.5 Hz, 1H), 4.18 — 3.99 (m, 2H), 3.37 — 3.22 (m,
2H), 2.33 (s, 3H), 2.00 (t, J = 2.4 Hz, 1H). “C{'H} NMR (100 MHz, CDCIl3) § 144.2 (C),
141.4 (C), 135.5 (C), 129.9 (CH x 2), 128.8 (CH x 2), 128.3 (CH ), 128.0 (CH x 2), 126.2
(CHx 2),77.1 (C), 74.4 (CH), 72.7 (CH), 54.6 (CH>), 38.6 (CH>), 21.8 (CH3). HRMS (ESI)
m/z [M+H]" calculated for [CisH2oNSOs]": 330.1158, found: 330.1158. HPLC (Daicel
Chiralcel® column AD-H, elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow rate: 1.0
mL/min, 25 °C, tmajor = 44 min, tminor = 52 min).

2b: (R)-N-(2-(3-fluorophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide.A colorless oil (97 mg, 93% yield, 94% ee). R, = 0.3

2w (PE/EA 3/1). [a]p® =+ 10 (c = 0.1, CHCIl3) ; '"H NMR (400 MHz, CDCl;) §

\ 7.71 (d, J = 8.2 Hz, 2H), 7.36 (dd, J = 8.0, 5.8 Hz, 2H), 7.27 (d, J = 8.7 Hz,

2H), 7.03 (t, J = 8.7 Hz, 2H), 4.97 (dd, J = 8.6, 3.3 Hz, 1H), 4.23 — 4.06 (m,

2H), 3.39 — 3.25 (m, 2H), 2.40 (s, 3H), 2.07 (t,J = 2.3 Hz, 1H). *C{'H} NMR

F (100 MHz, CDCl3) 6 162.7 (C, d, J = 246.1 Hz), 144.3 (C), 137.2 (C, d, J =

2.9 Hz), 135.6 (C), 129.9 (CH x 2), 128.1 (CH x 2), 127.97 (CH x 2, d, J = 8.1 Hz), 115.7
(CHx2,d,J=21.5Hz), 77.1 (C), 74.5 (CH), 72.1 (CH), 54.7 (CH»), 38.7 (CH>), 21.8 (CH3).
HRMS (ESI) m/z [M+Na]" calculated for [CisHisNSFNaOs]": 370.0884, found: 370.0884.
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HPLC (Daicel Chiralcel® column OJ-H, elute: Hexane/i-PrOH = 85/15, detector: 254 nm,
ﬂOW I'ate. 1.0 mL/l’l’lll’l, 25 OC, tmajor = 31 l’l’lln, tminor = 42 1’1’111’1).

2c: (R)-N-(2-(3-fluorophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide.A colorless oil (96 mg, 92% yield, 96% ee). Ry = 0.3 (PE/EA 3/1).
— [a]p?®> =+ 6 (c = 0.1, CHCI3) ; 'H NMR (400 MHz, CDCl3) § 7.72 (d, J =

TN~ OH 8.3 Hz, 2H), 7.34 — 7.26 (m, 3H), 7.15 (t, J = 9.2 Hz, 2H), 6.98 (td, J = 7.9,

2.0 Hz, 1H), 4.99 (dd, /= 8.2, 3.8 Hz, 1H), 4.24 — 4.09 (m, 2H), 3.39 — 3.28

Z —F (m, 2H), 2.41 (s, 3H), 2.09 (t, J = 2.4 Hz, 1H). *C{'H} NMR (100 MHz,

CDCI3) 6 163.2 (C, d, J = 246.4 Hz), 144.3 (C), 144.2 (C, d, J = 6.9 Hz),

135.6 (C), 130.38 (CH, d, /= 8.1 Hz), 129.9 (CH x 2), 128.0 (CH x 2), 121.8 (CH, d, J=2.8

Hz), 115.1 (CH, d, J=21.0 Hz), 113.2 (CH, d, J = 22.0 Hz), 77.0 (C), 74.5 (CH), 72.12 (CH,

d, J=1.7 Hz), 54.6 (CH>), 38.8 (CH>), 21.8 (CH3). HRMS (ESI) m/z [M+Na]" calculated for

[CisHi1sNSFNaOs]™: 370.0884, found: 370.0884. HPLC (Daicel Chiralcel® column AD-H,

elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor= 36 min,
tminor = 41 min).

2d: (R)-N-(2-(2-fluorophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
— yl)benzenesulfonamide.A colorless oil (92 mg, 88% yield, 85% ee). Rr=0.3
TsN.  OH  (PE/EA 3/1). [a]p® =+ 23 (¢ =0.1, CHCl3) ; 'H NMR (400 MHz, CDCl3) &
\ 7.75 — 7.72 (m, 2H), 7.60 (td, J = 7.5, 1.7 Hz, 1H), 7.29 — 7.24 (m, 3H),
7.17 (td, J = 7.5, 1.1 Hz, 1H), 7.00 (ddd, J = 10.4, 8.2, 1.1 Hz, 1H), 5.29 —
5.25 (m, 1H), 4.22 — 4.13 (m, 2H), 3.42 — 3.39 (m, 2H), 2.40 (s, 3H), 2.07 (t,
J=2.5Hz, 1H). BC{'H} NMR (100 MHz, CDCls) § 160.0 (C, d, J = 245.8 Hz), 144.3 (C),
135.7 (C), 1299 (CH x 2), 129.7 (C, d, J= 8.2 Hz), 128.4 (CH, d, J = 13.3 Hz), 128.2 (CH x
2), 128.0 (CH, d,J=4.3 Hz), 124.8 (CH, d, J=3.4 Hz), 115.6 (CH, d, /= 21.4 Hz), 77.0 (C),
74.4 (CH), 66.9 (C, d, J = 2.0 Hz), 53.3 (CH>), 38.8 (CH2), 21.8 (CH3). HRMS (ESI) m/z
[M+Na]" calculated for [CisHisNSFNaO3]™: 370.0884, found: 370.0884. HPLC (Daicel
Chiralcel® column OZ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0
mL/min, 25 °C, tmajor = 22 min, tminor = 27 min).

n

2e: (R)-N-(2-(4-chlorophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-

yl)benzenesulfonamide. A colorless oil (105 mg, 96% yield, 95% ee). Ry= 0.3 (PE/EA 5/1).

— [a]p? =+ 18 (c = 0.1, CHCI3) ; 'H NMR (400 MHz, CDCl3) § 7.62 (d, J =

TsN.  OH 8.2 Hz, 2H), 7.22 (s, 4H), 7.19 (d, J = 8.6 Hz, 2H), 4.88 (dd, J = 8.4, 3.6 Hz,

1H), 4.14 — 3.99 (m, 2H), 3.29 — 3.17 (m, 2H), 2.32 (s, 3H), 2.00 (t, J = 2.3

Hz, 1H). *C{'H} NMR (100 MHz, CDCls) § 144.3 (C), 140.0 (C), 135.7 (C),

134.1 (C), 130.0 (CH x 2), 129.0 (CH x 2), 128.1 (CH x 2), 127.7 (CH x 2),

77.1 (C), 74.5 (CH), 72.1 (CH), 54.7 (CH>), 38.8 (CH>), 21.8 (CH3). HRMS

(ESIT) m/z [M+Na]" calculated for [C1sH;sNSCINaOs]": 386.0558, found: 386.0558. HPLC

(Daicel Chiralcel® column OD-3, elute: Hexane/i-PrOH = 97/3, detector: 254 nm, flow rate:
1.0 mL/min, 25 °C, tmajor =41 min, tminor = 49 min).

Cl

. /—§_| 2f: (R)-N-(2-(3-chlorophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
S ~

- yl)benzenesulfonamide. A colorless oil (98 mg, 90% yield, 95% ee). Ry =
>\: 0.3 (PE/EA 5/1). [a]p®® = + 4 (¢ = 0.1, CHCl3) ; '"H NMR (400 MHz,
of
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CDClz) 6 7.71 (d, J= 8.3 Hz, 2H), 7.40 (s, 1H), 7.33 — 7.22 (m, 5H), 4.97 (dd, J = 8.5, 3.6 Hz,
1H), 4.26 — 4.09 (m, 2H), 3.38 — 3.27 (m, 2H), 2.41 (s, 3H), 2.09 (t, J = 2.5 Hz, 1H). ’*C{'H}
NMR (100 MHz, CDCI3) ¢ 144.3 (C), 143. 6 (C), 135.6 (C), 134.8 (C), 130.1 (CH), 129.9
(CH x 2), 128.4 (CH), 128.0 (CH x 2), 126.4 (CH), 124.5 (CH), 77.0 (C), 74.6 (CH), 72.1
(CH), 54.6 (CH,), 38.8 (CHy), 21.8 (CH3). HRMS (ESI) m/z [M+Na]" calculated for
[CisH1sNSCINaOs3]": 386.0558, found: 386.0558. HPLC (Daicel Chiralcel® column AD-H,
elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow rate: 0.8 mL/min, 25 °C, tmajor = 43 min,
tminor= 50 min).

2g: (R)-N-(2-(2-chlorophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-

yl)benzenesulfonamide. A colorless oil (101 mg, 93% yield, 81% ee). Ryr= 0.3 (PE/EA 5/1).

[o]p®® =+ 22 (c = 0.1, CHCI3) ; 'H NMR (400 MHz, CDCl3) § 7.75 (d, J = 8.3 Hz, 2H), 7.71

— (d, /=709 Hz, 1H), 7.30 (dd, J=14.2, 7.9 Hz, 4H), 7.25 — 7.21 (m, 1H), 5.34

TsN. OH (dd, J = 8.6, 2.4 Hz, 1H), 4.25 — 4.17 (m, 2H), 3.49 — 3.29 (m, 2H), 2.41 (s,

\ ' 3H),2.05(t,J=2.4 Hz, IH). *C{'H} NMR (100 MHz, CDCl3) § 144.3 (C),

138.6 (C), 135.8 (C), 132.0 (C), 129.9 (CH x 2), 129.7 (CH), 129.4 (CH),

128.2 (CH x 2), 128.1 (CH), 127.6 (CH), 77.2 (C), 74.4 (CH), 69.1 (CH),

52.9 (CHp), 38.7 (CH2), 21.9 (CH3). HRMS (ESI) m/z [M+Na]" calculated for

[CisHi1sNSCINaOs]": 386.0558, found: 386.0558. HPLC (Daicel Chiralcel® column OJ-H,

elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 25 min,
tminor = 33 min).

2h: (R)-N-(2-(4-bromophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
— yl)benzenesulfonamide. A colorless oil (116 mg, 95% yield, 95% ee). Ry=
TsN.  OH 0.3 (PE/EA 5/1). [a]p®® = + 12 (¢ = 0.1, CHCl3) ; 'H NMR (400 MHz,
CDCl3) 6 7.69 (d, J = 8.3 Hz, 2H), 7.47 — 7.43 (m, 2H), 7.27 (d, J = 2.7 Hz,
2H), 7.26 — 7.24 (m, 2H), 4.94 (dd, J= 8.4, 3.6 Hz, 1H), 4.21 — 4.05 (m, 2H),
3.36 — 3.23 (m, 2H), 2.39 (s, 3H), 2.06 (t, J = 2.5 Hz, 1H). BC{'H} NMR
(100 MHz, CDCl3) 6 144.3 (C), 140.5 (C), 135.6 (C), 132.0 (CH x 2), 130.0
(CH x 2), 128.1 (CH x 2), 128.0 (CH x 2), 122.1 (C), 77.1 (C), 74.5 (CH), 72.2 (CH), 54.6
(CH2), 38.8 (CHz) ,21.8 (CH3). HRMS (ESI) m/z [M+Na]® calculated for
[Ci1sH1sNSBrNaOs]™: 430.0083, found: 430.0083. HPLC (Daicel Chiralcel® column OD-H,
elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 26 min,
tminor = 30 min).
2i: (R)-N-(2-(3-bromophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide.

_ A colorless oil (114 mg, 93% yield, 94% ee). Ry= 0.3 (PE/EA 5/1). [o]p®
TSN OH =+5(c=0.1, CHCl3) ; '"H NMR (400 MHz, CDCl3) § 7.74 — 7.70 (m, 2H),

\ 7.55 (t, J = 1.7 Hz, 1H), 7.44 — 7.39 (m, 1H), 7.30 (dd, J = 12.2, 7.9 Hz,

gr 3H), 7.21 (t,J=7.8 Hz, 1H), 4.96 (dd, J= 8.5, 3.6 Hz, 1H), 4.26 — 4.10 (m,

2H), 3.38 — 3.26 (m, 2H), 2.41 (s, 3H), 2.10 (t, J = 2.5 Hz, 1H). BC{'H}

NMR (100 MHz, CDCl3) & 144.3 (C), 143.8 (C), 135.6 (C), 131.4 (CH), 130.4 (CH), 130.0

(CH x 2), 129.3 (CH), 128.1 (CH x 2), 124.9 (CH), 123.0 (C), 77.0 (C), 74.6 (CH), 72.1 (CH),
547 (CH2), 38.8 (CHz), 21.8 (CH3). HRMS (ESI) m/z [M+Na]" calculated for

Br
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[CisH1sNSBrNaOs]": 430.0083, found: 430.0083. HPLC (Daicel Chiralcel® column AD-H,
elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow rate: 0.8 mL/min, 25 °C, tmajor = 45 min,
tminor = 53 1’1’111’1).

2j: (R)-N-(2-hydroxy-2-(4-(trifluoromethyl)phenyl)ethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. A colorless oil (107 mg, 90% yield, 94% ee). Rr= 0.3 ( PE/EA 1/1).

— [o]p®® =+ 12 (¢ = 0.1, CHCI3) ; '"H NMR (400 MHz, CDCl3) § 7.70 (d, J =
TsN.  OH 8.3 Hz, 2H), 7.59 (d, J = 8.2 Hz, 2H), 7.51 (d, J = 8.2 Hz, 2H), 7.27 (d, J =
8.7 Hz, 2H), 5.06 (dd, J = 8.3, 3.6 Hz, 1H), 4.24 — 4.10 (m, 2H), 3.39 —
3.29 (m, 2H), 2.40 (s, 3H), 2.09 (t, J = 2.4 Hz, 1H). BC{'H} NMR (100
MHz, CDCl3) 6 145.4 (C), 144.4 (C), 135.4 (C), 130.4 (C, d, J=31.9 Hz),
130.0 (CH x 2), 128.0 (CH x 2), 126.6 (CH x 2), 125.8 (CHx 2,q,J=3.9
Hz), 124.4 (C, d, J=272.1 Hz), 76.9 (C), 74.6 (CH), 72.2 (CH), 54.6 (CH>), 38.9 (CH»), 21.8
(CH3). HRMS (ESI) m/z [M+Na]" calculated for [CioHisNSNaF303]": 420.0851, found:
420.0851. HPLC (Daicel Chiralcel® column OD-3, elute: Hexane/i-PrOH = 95/5, detector:
254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 21 min, tminor = 26 min).

CF3

2k: (R)-N-(2-(4-cyanophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
TsN/—§-| yl)benzenesulfonamide. A colorless oil (98 mg, 92% yield, 92% ee). Ryr= 0.3
( PE/EA 1/1). [a]p® =+ 11 (¢ = 0.1, CHCl3) ; '"H NMR (400 MHz, CDCls) §

7.70 (d, J = 6.6 Hz, 2H), 7.64 (d, J = 6.3 Hz, 2H), 7.53 (d, J = 7.4 Hz, 2H),

- 7.29 (d, J = 7.9 Hz, 2H), 5.06 (dd, J = 7.5, 4.4 Hz, 1H), 4.21 — 4.10 (m, 2H),

3.37 — 3.29 (m, 2H), 2.41 (s, 3H), 2.10 (t, J = 2.1 Hz, 1H). BC{'H} NMR
(100 MHz, CDCl3) & 146.8 (C), 144.5 (C), 135.4 (C), 132.7 (CH x 2), 130.0 (CH x 2), 128.01
(CHx 2), 127.1 (CH x 2), 118.9 (C), 112.0 (C), 76.9 (C), 74.7 (CH), 72.2 (CH), 54.5 (CH»),
39.0 (CHz), 21.8 (CH3). HRMS (ESI) m/z [M+Na]" calculated for [CioH;sSNaN>Os]":
377.0930, found: 377.0930. HPLC (Daicel Chiralcel® column OD-H, elute: Hexane/i-PrOH
=90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 25 min, tminor = 30 min).

2l:  (R)-N-(2-hydroxy-2-(p-tolyl)ethyl)-4-methyl-N-(prop-2-yn-1-yl)benzenesulfonamide. A
colorless oil (99 mg, 96% yield, 96% ee). Ry = 0.3 ( PE/EA 5/1). [a]p® = + 25 (¢ = 1.0,
— CHCI3) ; '"H NMR (400 MHz, CDCl3) § 7.65 (d, J = 8.1 Hz, 2H), 7.20 (t, J =

TSN OH 8.0 Hz 4H), 7.09 (d, J = 7.6 Hz, 2H), 4.87 (dd, J = 8.6, 3.1 Hz, 1H), 4.18 —
3.99 (m, 2H), 3.35 - 3.19 (m, 2H), 2.33 (s, 3H), 2.27 (s, 3H), 2.00 — 1.95 (t,

1H). BC{'H} NMR (100 MHz, CDCIl3) & 144.2 (C), 138.5 (C), 138.1 (C),

135.9 (C), 129.9 (CH x 2), 129.6 (CH x 2), 128.1 (CH x 2), 126.2 (CH x 2),

77.3 (C), 74.3 (CH), 72.6 (CH), 54.7 (CH»), 38.7 (CH»), 21.8 (CHs), 21.5 (CHs). HRMS
(ESI) m/z [M+Na]" calculated for [CioH21NSNaO3]": 366.1134, found: 366.1134. HPLC
(Daicel Chiralcel® column AD-H, elute: Hexane/i-PrOH = 98/2, detector: 254 nm, flow rate:

1.0 n’lL/mll’l, 25 OC, tmajor = 123 min, tminor = 140 mln).

2m: (R)-N-(2-hydroxy-2-(4-methoxyphenyl)ethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. A colorless oil (105 mg, 97% yield, 98% ee). Ryr= 0.3 ( PE/EA 4/1).
p— [a]p?® =+ 27 (c = 0.1, CHCI3) ; '"H NMR (400 MHz, CDCl3) § 7.65 (d, J =
TsN. OH 8.2 Hz, 2H), 7.24 (d, J = 8.5 Hz, 2H), 7.20 (d, J = 7.9 Hz, 2H), 6.81 (d, J =
\ 8.6 Hz, 2H), 4.86 (dd, J = 8.7, 3.5 Hz, 1H), 4.18 — 3.98 (m, 2H), 3.72 (s,
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3H), 3.35 — 3.18 (m, 2H), 2.33 (s, 3H), 1.99 (t, J = 2.2 Hz, 1H). 3C{'H} NMR (100 MHz,
CDCI) 6 159.7 (C), 144.2 (C), 135.8 (C), 133.5 (C), 129.9 (CH x 2), 128.1 (CH x 2), 127.5
(CH x 2), 114.3 (CH x 2), 77.2 (C) , 74.3 (CH), 72.3 (CH) , 55.6 (CH>), 54.6 (CH»), 38.6
(CH3), 21.9 (CH3). HRMS (ESI) m/z [M+Na]" calculated for [Ci9H2:1NSNaO4]": 382.1083,
found: 382.1083. HPLC (Daicel Chiralcel® column AS-H, elute: Hexane/i-PrOH = 90/10,
detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 43 min, tminor = 46 min).

2n: (R)-N-(2-hydroxy-2-(3-methoxyphenyl)ethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. A colorless oil (98 mg, 91% yield, 95% ee). R = 0.3 (PE/EA 5/1).
_ [a]p® =+ 3 (c = 0.1, CHCL;) ; '"H NMR (400 MHz, CDCl3) & 7.75 —

TN OH 7.70 (m, 2H), 7.26 (t, J = 7.9 Hz, 3H), 6.96 (d, J = 8.5 Hz, 2H), 6.86 —

\ 6.80 (m, 1H), 4.96 (dd, J = 8.6, 3.5 Hz, 1H), 4.25 — 4.08 (m, 2H), 3.81

ocH, (s, 3H), 3.43 — 329 (m, 2H), 2.41 (s, 3H), 2.07 (t, J = 2.4 Hz, 1H).

3C{H} NMR (100 MHz, CDCl3) § 160.2 (C), 144.2 (C), 143.2 (C),

135.9 (C), 129.9 (CH), 129.9 (CH x 2), 128.1 (CH x 2), 118.5 (CH), 113.9 (CH), 111.72
(CH), 77.2 (C), 74.4 (CH), 72.7 (CH), 55.6 (CHs), 54.6 (CHa), 38.7 (CH), 21.8 (CH3).
HRMS (ESI) m/z [M+Na]" calculated for [CioH21NSNaO4]": 382.1083, found: 382.1083.

HPLC (Daicel Chiralcel® column AD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm,
flow rate: 0.8 mL/min, 25 °C, tmajor = 28 min, tminor = 35 min).

20: (R)-N-(2-([1,1'-biphenyl]-4-yl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. A colorless oil (113 mg, 93% yield, 95% ee). Rr= 0.3 ( PE/EA 4/1).
[a]p®® =+ 15 (¢ = 0.1, CHCI3) ; '"H NMR (400 MHz, CDCl3) § 7.75 (d, J =
8.4 Hz, 2H), 7.62 — 7.57 (m, 4H), 7.50 — 7.42 (m, 4H), 7.38 — 7.33 (m, 1H),
7.28 (d, J = 8.0 Hz, 2H), 5.06 (dd, J = 8.7, 3.5 Hz, 1H), 4.30 — 4.12 (m,
2H), 3.49 — 3.35 (m, 2H), 2.41 (s, 3H), 2.09 (t, J = 2.4 Hz, 1H). B*C{'H}
NMR (100 MHz, CDCls) ¢ 144.2 (C), 141.3 (C), 141.0 (C), 140.5 (C),
135.8 (C), 129.9 (CH x 2), 129.1 (CH x 2), 128.1 (CH x 2), 127.7 (CH),
127.6 (CHx 2), 127.4 (CH x 2), 126.7 (CH x 2), 77.2 (C), 74.4 (CH), 72.6
(CH), 54.7 (CH,), 38.8 (CHy), 21.9 (CH3). HRMS (ESI) m/z [M+Na]" calculated for
[C24H23NSNaOs3]"™: 428.1291, found: 428.1291. HPLC (Daicel Chiralcel® column AD-H,
elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 31
min, tminor = 37 min).

(R)-N-(2-hydroxy-2-(naphthalen-2-yl)ethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. A colorless oil (108 mg, 95% yield, 96% ee). R/=
0.3 ( PE/EA 4/1). [o]p?® = + 6 (c = 0.1, CHCI3) ; '"H NMR (400 MHz,
CDCl3) 6 7.88 (s, 1H), 7.86 — 7.81 (m, 3H), 7.73 (d, J = 8.3 Hz, 2H), 7.52
— 7.46 (m, 3H), 7.25 (d, J = 8.1 Hz, 2H), 5.16 (dd, J = 8.4, 3.6 Hz, 1H),
4.27 —4.10 (m, 2H), 3.53 — 3.39 (m, 2H), 2.39 (s, 3H), 2.09 (t, J = 2.4 Hz,
1H). BC{'H} NMR (100 MHz, CDCls) § 144.19 (C), 138.86 (C), 135.81 (C), 133.60 (C),
133.47 (C), 129.89 (CH x 2), 128.70 (CH), 128.34 (CH), 128.09 (CH x 2), 128.01 (CH),
126.60 (CH), 126.39 (CH), 125.27 (CH), 124.11 (CH), 77.24 (C), 74.41 (CH), 72.93 (CH),
54.65 (CH»), 38.79 (CH:), 21.82 (CH3). HRMS (ESI) m/z [M+Na]" calculated for
[C22H21NSNaOs3]": 402.1134, found: 402.1134. HPLC (Daicel Chiralcel® column AD-H,
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elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 34
mln, tminor = 40 mll’l).

2q: (8)-N-(2-hydroxy-2-(thiophen-2-yl)ethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide.A colorless oil (92 mg, 91% yield, 98% ee). Ry = 0.3 (PE/EA 3/1).
= [a]p®=-18(c = 1.0, CHCL;) ; "H NMR (400 MHz, CDCl3) 8 7.72 (d, J =
TSN OH 8.2 Hg, 2H), 7.35 — 7.16 (m, 3H), 7.15 — 6.75 (m, 2H), 5.24 (d, J = 4.9 Hz,
1H), 4.24 — 4.05 (m, 2H), 3.52 — 3.34 (m, 2H), 3.13 (s, 1H), 2.40 (s, 3H),
2.06 (t, J = 2.4 Hz, 1H). BC{'H} NMR (100 MHz, CDCls) § 145.1 (C),
144.3 (C), 135.6 (C), 130.0 ( CH x 2), 128.1 ( CH x 2), 127.2 (CH), 125.4
(CH), 124.5 (CH), 77.1 (C), 74.5 (CH), 69.5 (CH), 54.6 (CHy), 39.0 (CH>), 21.9 (CHa).
HRMS (ESI): m/z [M+Na]" calculated for [CisH17NaNS,03]": 358.0542, found: 358.0542.
HPLC (Daicel Chiralcel® column OB-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm,
flow rate: 1.0 mL/min, 25 °C, tmajor = 33 min, tminor = 45 min).

2r: (R)-4-Fluoro-N-(2-hydroxy-2-phenylethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide. A
colorless oil (94 mg, 94% yield, 94% ee). Ry = 0.3 ( PE/EA 3/1). [o]p®®> = - 24 (c = 0.1,
__ CHCls) ; 'H NMR (400 MHz, CDCl3) & 7.93 — 7.78 (m, 2H), 7.42 —
F@”_N/—EH 7.33 (m, 4H), 7.33 — 7.28 (m, 1H), 7.20 — 7.11 (m, 2H), 4.9 (dd, J =
O “—  86,3.6Hz IH),4.28 — 4.07 (m, 2H), 3.46 — 3.28 (m, 2H), 2.05 (1, J
PR~ 2.5 Hz, 1H). C{'H} NMR (100 MHz, CDCl3) 5 165.7 (C, d, J =
255.2 Hz), 141.3 (C), 134.9 (C, d, J=3.2 Hz), 130.8 (CH x 2, d, J=9.3 Hz), 129.0 (CH x 2),
128.5 (CH), 126.3 (CH x 2), 116.5 (CH x 2, d, J = 22.5 Hz), 76.9 (C), 74.5 (CH), 72.9 (CH),
54.5 (CH,), 38.6 (CHz). HRMS (ESI) m/z [M+Na]" calculated for [Ci17HisNSFNaO3]":
356.0727, found: 356.0727. HPLC (Daicel Chiralcel® column AD-H, elute: Hexane/i-PrOH
=90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 20 min, tminor = 22min).

2s:  (R)-4-Chloro-N-(2-hydroxy-2-phenylethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide. A
0 = colorless oil (97 mg, 92% yield, 93% ee). Ry= 0.3 (PE/EA 3/1).
C'@ﬁ—N OH [a]p®” =-20(c=0.1, CHCl3) ; '"H NMR (400 MHz, CDCl3) § 7.78 (d,
© \_\Ph J = 8.5 Hz, 2H), 7.45 (d, J = 8.3 Hz, 2H), 7.38 (q, J = 8.0, 7.5 Hz,
4H), 7.31 (t, J = 6.7 Hz, 1H), 4.99 (dd, J = 8.6, 3.6 Hz, 1H), 4.29 —
4.07 (m, 2H), 3.44 — 3.30 (m, 2H), 2.07 (s, 1H). *C{'H} NMR (100 MHz, CDCls) § 141.3
(C), 139.9 (©), 137.3 (C), 129. (CH x 2), 129.5 (CH x 2), 129.0 (CH x 2), 128.50 (CH), 126.2
( CH x 2), 76.8 (C), 74.7 (CH), 72.9 (CH), 54.4 (CH»), 38.6 (CH2). HRMS (ESI) m/z
[M+Na]" calculated for [Ci7HisNSCINaOs]": 372.0432, found: 372.0432. HPLC (Daicel
Chiralcel® column AD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0
mL/min, 25 °C, tmajor = 19 min, tminor = 22 min).

2t:  (R)-4-Bromo-N-(2-hydroxy-2-phenylethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide. A
colorless oil (106 mg, 90% yield, 94% ee). Ry = 0.3 (PE/EA 3:1). [a]p® = - 10 (¢ = 0.1,
o CHCls) ; '"H NMR (400 MHz, CDCl3) § 7.71 (d, J = 8.6 Hz, 2H),
Br—©—§—N OH 7.62(d, J=8.7 Hz, 2H), 7.41 — 7.35 (m, 4H), 7.33 — 7.29 (m, 1H),
o 4.99 (dd, J= 8.5, 3.7 Hz, 1H), 4.28 — 4.08 (m, 2H), 3.44 — 3.31 (m,

2H), 2.08 (t, J = 2.5 Hz, 1H). *C{'H} NMR (100 MHz, CDCl;) §

141.3 (C), 137.9 (C), 132.5 (CH x 2), 129.6 ( CH x 2), 129.0 ( CH x 2), 128.5 (CH), 128.3
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(C), 126.2 ( CH x 2), 76.8 (C), 74.7 (CH), 72.9 (CH), 54.4 (CH>), 38.6 (CHz). HRMS (ESI)
m/z [M+Na]" calculated for [C17H;sNSBrNaOs]": 415.9926, found: 415.9926. HPLC (Daicel
Chiralcel® column AD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0
mL/min, 21 °C, tmajor = 24 min, tminor = 40 min).

2u:  (R)-N-(2-hydroxy-2-phenylethyl)-4-nitro-N-(prop-2-yn-1-yl)benzenesulfonamide. A
o _ yellow oil (94 mg, 87% yield, 97% ee). Ry = 0.3 (PE/EA 2/1).
OzN‘Q*I,S:—N/?" [o]p® =- 53 (c = 0.1, CHCI3) ; '"H NMR (400 MHz, CDCI3) & 8.37
o] \ — 8.24 (m, 2H), 8.08 — 7.94 (m, 2H), 7.42 — 7.35 (m, 4H), 7.35 —
7.28 (m, 1H), 5.02 (dd, J = 8.5, 3.8 Hz, 1H), 4.36 — 4.13 (m, 2H),
3.49 —3.35 (m, 2H), 2.06 (t, J = 2.5 Hz, 1H). 3C{'H} NMR (100 MHz, CDCls) § 150.6 (C),
144.9 (C), 141.2 (C), 129.4 (CH x 2), 129.1 ( CH x 2), 128.7 (CH), 126.2 ( CH x 2), 124.5
( CH x 2), 76.6 (C), 74.9 (CH), 73.4 (CH), 54.4 (CH»), 38.8 (CH2). HRMS (ESI) m/z
[M+Na]" calculated for [Ci7HisSNaN2Os]": 383.0672 found: 383.0672. HPLC (Daicel
Chiralcel® column AD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0
mL/min, 25 °C, tmajor = 39 min, tminor = 43 min).

3a: (R)-6-Methyl-2-phenyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. A colorless oil (64.2 mg,
_ 65% yield, 96% ee). Rr= 0.3 (PE/TBME 8/1). [a]p® =+ 102 (¢ = 0.1, CHCl5) ;
N0 'H NMR (400 MHz, DMSO-ds) § 7.79 — 7.74 (m, 2H), 7.54 (d, J = 7.7 Hz, 2H),
7.43 —7.36 (m, 3H), 7.24 — 7.20 (m, 2H), 6.01 (t, /= 1.2 Hz, 1H), 4.03 (dd, J =
9.2,2.3 Hz, 1H), 3.85 (ddd, J=13.6, 2.4, 1.4 Hz, 1H), 3.06 (dd, J=13.5, 9.2 Hz,
1H), 2.46 (s, 3H), 1.82 (d, J= 1.0 Hz, 3H). *C{'H} NMR (100 MHz, DMSO-ds) § 145.1 (C),
141.3 (C), 137.9 (C), 133.8 (C), 131.0 (CH x 2), 129.4 (CH x 2), 129.3 (CH), 128.2 (CH x 2),
127.0 (CH x 2), 100.6 (CH), 74.0 (CH), 48.9 (CH»), 21.9 (CH3), 18.3 (CH3z). HRMS (ESI-
MS) m/z [M+H]" calculated for [Ci1sH20NSOs]": 330.1158, found: 330.1158. HPLC (Daicel
Chiralcel® column OJ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0
mL/min, 25 °C, tmajor= 15 min, tminor = 23 min).

3b: (R)-2-(4-fluorophenyl)-6-Methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. A colorless oil
— (62.5 mg, 60% yield, 94% ee). R;= 0.3 (PE/TBME 8/1). [a]p® =+ 75 (c = 0.1,
TSN O CHCls) ; 'H NMR (400 MHz, DMSO-ds) 8 7.76 (d, J = 8.2 Hz, 2H), 7.52 (d, J =
L@ 8.0 Hz, 2H), 7.33 — 7.18 (m, 4H), 6.01 (s, 1H), 4.11 (dd, J = 9.1, 2.3 Hz, 1H),
3.85 (dt,J=13.3, 1.8 Hz, 1H), 3.07 (dd, J = 13.5, 9.1 Hz, 1H), 2.46 (s, 3H), 1.81
(s, 3H). BC{'H} NMR (100 MHz, DMSO-d6) & 163.2 (d, J = 244.5 Hz), 145.3
(C), 141.4 (C), 134.5 (d, J = 2.9 Hz), 134.1 (C), 131.2 (CHx 2), 129.5 (CHx 2,d, J= 8.4
Hz), 128.5 (CHx 2),116.5 (CHx 2,d, J=21.4 Hz), 100.9 (CH), 73.7 (CH), 49.0 (CH»), 22.2
(CH3), 18.5 (CH3). HRMS (ESI) m/z [M+H]" calculated for [CisHioFNSOs3]": 348.1064,
found: 348.1063. HPLC (Daicel Chiralcel® column OJ-H, elute: Hexane/i-PrOH = 90/10,
detector: 254 nm, flow rate: 1.0 mL/min, 25 oC, tmajor = 16 min, tminor = 26 min).

3c: (R)-2-(3-fluorophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. A colorless oil
_ (66.7 mg, 64% yield, 95% ee). Rr= 0.3 (PE/TBME 8/1). [a]p?® =+ 23 (¢ = 0.1,

TN O CHCI;) ; "H NMR (400 MHz, DMSO-ds) § 7.76 (d, J = 6.9 Hz, 2H), 7.52 (d, J
L@F = 7.3 Hz, 2H), 7.47 — 7.42 (m, 1H), 7.21 (t, J = 8.6 Hz, 1H), 7.10 (d, /= 8.3 Hz,
2H), 6.01 (s, 1H), 4.16 (d, J = 8.7 Hz, 1H), 3.87 (d, J = 13.4 Hz, 1H), 3.09 (dd,
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J =132, 9.1 Hz, 1H), 2.46 (d, J = 2.5 Hz, 3H), 1.82 (s, 3H). *C{'H} NMR (100 MHz,
DMSO-ds) 8 163.1 (C, d, J=244.0 Hz), 145.1 (C), 140.9 (C), 140.8 (C, d, J= 7.5 Hz), 133.9
(C), 131.5 (CH, d, J= 8.4 Hz), 131.0 (CH x 2), 128.3 (CH x 2), 123.2 (CH), 116.2 (CH, d, J
=21.1 Hz), 114.0 (CH, d, J = 22.5 Hz), 100.8 (CH), 73.5 (d, J = 2.0 Hz), 48.6 (CH>), 22.0
(CH3), 18.3 (CH3). HRMS (ESI) m/z [M+H]" calculated for [CisHioFNSOs3]": 348.1064,
found: 348.1064. HPLC (Daicel Chiralcel® column OZ-H, elute: Hexane/i-PrOH = 90/10,
detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 12 min, tminor= 17 min).

3d: (R)-2-(2-fluorophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-0xazine. A colorless oil
~ (63.6 mg, 61% yield, 85% ee). Rr= 0.3 (PE/TBME 8/1). [o]p*°> =+ 20 (c = 0.1,
"_ & . CHCL); '"H NMR (400 MHz, DMSO-ds) & 7.76 — 7.70 (m, 2H), 7.51 (d, J = 7.6
Hz, 2H), 7.47 — 7.41 (m, 1H), 7.35 (td, J= 7.5, 1.8 Hz, 1H), 7.29 — 7.22 (m, 2H),
6.04 (s, 1H), 4.23 (dd, J=9.2, 2.3 Hz, 1H), 3.92 (ddd, J = 13.8, 2.3, 1.4 Hz, 1H),
3.15 (dd, J = 13.8, 9.2 Hz, 1H), 2.45 (s, 3H), 1.84 (d, J = 1.1 Hz, 3H). *C{'H} NMR (100
MHz, DMSO-ds) 6 159.9 (C, d, J =246.0 Hz), 145.0 (C), 141.4 (C), 133.9 (C), 131.4 (CH, d,
J=8.3 Hz), 131.0 (CH x 2), 128.8 (CH, d, /= 3.4 Hz), 128.2 (CH x 2), 125.7 (CH, d, J=3.3
Hz), 124.8 (C, d, J=12.8 Hz), 116.3 (CH, d, J = 21.0 Hz), 100.6 (CH), 68.3 (CH, d, J=3.5
Hz), 47.6 (CHz), 21.9 (CHs), 18.2 (CH3). HRMS (ESI) m/z [M+H]" calculated for
[CisH19FNSO3]": 348.1064, found: 348.1063. HPLC (Daicel Chiralcel® column OJ-H, elute:
Hexane/i-PrOH = 95/5, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor= 28 min, tminor
= 37 min).

3e: (R)-2-(4-chlorophenyl)-6-Methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. A colorless oil

(67.7 mg, 62% yield, 98% ee). Ry= 0.3 (PE/TBME 8/1). [a]p®® = + 58 (c = 0.1,

TsN/:g CHCls) ; 'H NMR (400 MHz, DMSO-ds) & 7.77 — 7.73 (m, 2H), 7.51 (d, J= 7.8

‘ Hz, 2H), 7.47 — 7.43 (m, 2H), 7.29 — 7.24 (m, 2H), 6.01 (s, 1H), 4.16 (dd, J = 8.9,

2.3 Hz, 1H), 3.85 (ddd, J=13.4, 2.5, 1.3 Hz, 1H), 3.08 (dd, /= 13.4, 8.9 Hz, 1H),

“ 245 (s, 3H), 1.82 (d, J = 1.1 Hz, 3H). *C{'H} NMR (100 MHz, DMSO-ds) &

145.0 (C), 140.9 (C), 137.0 (C), 133.9 (C), 131.0 (CHx2), 129.4 (CH x 2), 128.9 (CH x 2),

128.2 (CH x 2), 100.7 (CH), 73.5 (CH), 48.6 (CH2), 22.0 (CH3), 18.2 (CH3). HRMS (ESI)

m/z [M+H]" calculated for [CisHi9CINSOs]": 364.0769, found: 364.0769. HPLC (Daicel

Chiralcel® column OZ-H, elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0
mL/min, 25 °C, tmajor = 11 min, tminor = 22 min).

3f: (R)-2-(3-chlorophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. A colorless oil
~ (61.1 mg, 56% yield, 97% ee). Ry = 0.3 (PE/TBME 8/1). [a]p®®> = + 130 (c =
0.1, CHCl3) ; '"H NMR (400 MHz, DMSO-ds) & 7.76 (d, J = 8.3 Hz, 2H), 7.51
L@m (d, J=8.1 Hz, 2H), 7.43 (dd, J=4.9, 1.5 Hz, 2H), 7.32 (s, 1H), 7.24 — 7.18 (m,
1H), 6.02 (s, 1H), 4.20 (dd, J = 8.9, 2.4 Hz, 1H), 3.88 (d, J = 12.5 Hz, 1H),
3.10 (dd, J = 13.4, 8.8 Hz, 1H), 2.45 (s, 3H), 1.83 (s, 3H). *C{'H} NMR (100 MHz, DMSO-
ds) 6 145.0 (C), 140.7 (C), 140.4 (C), 134.1 (C), 133.9 (C), 131.3 (CH), 131.0 (CH x 2),
129.3 (CH), 128.2 (CH x 2), 126.9 (CH), 125.8 (CH), 100.8 (CH), 73.5 (CH), 48.5 (CH>),
22.0 (CH3), 18.2 (CH3). HRMS (ESI) m/z [M+H]" calculated for [C1sH19CINsO3]": 364.0769,
found: 364.0768. HPLC (Daicel Chiralcel® column OZ-H, elute: Hexane/i-PrOH = 85/15,
detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 10 min, tminor = 13 min).
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3g: (R)-2-(2-chlorophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. A colorless oil
/:( (57.8 mg, 53% yield, 79% ee). Ry= 0.3 (PE/TBME 8/1). [o]p®® = + 42 (c = 0.1,
™2 o CHCL); "H NMR (400 MHz, DMSO-ds) & 7.80 — 7.70 (m, 2H), 7.53 — 7.44 (m,
L@ 3H), 7.40 (d, J = 2.8 Hz, 3H), 6.10 (s, 1H), 4.39 (dd, /= 9.2, 2.4 Hz, 1H), 3.94
(qd, J=13.8, 2.5, 1.4 Hz, 1H), 3.05 (dd, J=13.9, 9.2 Hz, 1H), 2.44 (s, 3H), 1.86
(d, J=1.0 Hz, 3H). BC{'H} NMR (100 MHz, DMSO-ds) § 144.9 (C), 141.2 (C), 135.1 (C),
134.3 (C), 131.7 (C), 131.0 (CH), 130.9 (CH x 2), 130.2 (CH), 129.0 (CH), 128.6 (CH),
128.3 (CH x 2), 100.6 (CH), 70.9 (CH), 47.2 (CH), 21.9 (CH3), 18.2 (CH3). HRMS (ESI)
m/z [M+H]" calculated for [CisHi9CINsOs]™: 364.0769, found: 364.0768. HPLC (Daicel
Chiralcel® column OZ-H, elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0
mL/min, 25 °C, tmajor = 9 min, tminor = 13 min).

3h: (R)-2-(4-bromophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. A colorless oil

(74.7 mg, 61% yield, 93% ee). Ry= 0.3 (PE/TBME 8/1). [a]p® =+ 172 (c = 0.1,

TsN/:g) CHCls) ; 'TH NMR (400 MHz, DMSO-ds) § 7.74 (d, J = 8.2 Hz, 2H), 7.60 (s, 2H),

‘ 7.51 (d, J= 8.0 Hz, 2H), 7.20 (d, J = 8.4 Hz, 2H), 6.01 (s, 1H), 4.15 (dd, J = 8.9,

2.3 Hz, 1H), 3.84 (d, J = 13.1 Hz, 1H), 3.07 (dd, J = 13.4, 8.8 Hz, 1H), 2.46 (s,

" 3H), 1.82 (s, 3H). *C{'H} NMR (100 MHz, DMSO-ds) & 145.1 (C), 141.0 (C),

137.4 (C), 133.9 (C), 132.4 (CH x 2), 131.0 (CH x 2), 129.2 (CH x 2), 128.2 (CH x 2), 122.6

(C), 100.8 (CH), 73.6 (CH), 48.6 (CH>), 22.0 (CH3), 18.3 (CH3). HRMS (ESI) m/z [M+H]*

calculated for [CisHi9CINSOs3]": 408.0264, found: 408.0263. HPLC (Daicel Chiralcel®

column OZ-H, elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,
tmajor = 13 min, tminor = 25 min).

3i: (R)-2-(3-bromophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-0xazine. A colorless oil
~ (73.5 mg, 60% yield, 98% ee). Ry = 0.3 (PE/TBME 8/1). [a]p?® = + 167 (c =
NP 0.1, CHCl3) ; "H NMR (400 MHz, DMSO-ds) 6 7.76 (d, J = 8.2 Hz, 2H), 7.57
s (d,J=28.0Hz 1H), 7.51 (d, J = 8.0 Hz, 2H), 7.46 (s, 1H), 7.36 (t, J = 7.8 Hz,
1H), 7.25 (d, J= 7.8 Hz, 1H), 6.02 (s, 1H), 4.20 (dd, J = 8.9, 2.3 Hz, 1H), 3.88
(d, J = 12.5 Hz, 1H), 3.10 (dd, J = 13.4, 8.8 Hz, 1H), 2.45 (s, 3H), 1.82 (s, 3H). *C{'H}
NMR (100 MHz, DMSO-ds) 6 145.0 (C), 140.7 (C), 140.6 (C), 133.9 (C), 132.2 (CH), 131.6
(CH), 130.9 (CH x 2), 129.7 (CH), 128.2 (CH x 2), 126.2 (CH), 122.7 (C), 100.8 (CH), 73.5
(CH), 48.5 (CH2), 21.9 (CHs3), 18.2 (CHs). HRMS (ESI) m/z [M+H]" calculated for
[CisH19CINSO3]™: 408.0264, found: 408.0263. HPLC (Daicel Chiralcel® column OZ-H,
elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 21 min,
tminor = 26 min).

3j:  (R)-6-Methyl-4-tosyl-2-(4-(trifluoromethyl)phenyl)-3,4-dihydro-2H-1,4-oxazine. A

o, colorless oil (79.9 mg, 67% yield, 91% ee). Ry= 0.3 (PE/TBME 4/1). [o]p®® = +
N0 89 (c = 0.1, CHCl3) ; '"H NMR (400 MHz, DMSO-dy) § 7.75 (d, J = 8.3 Hz, 4H),
7.49 (t,J=8.2 Hz, 4H), 6.04 (s, 1H), 4.30 (dd, J = 8.6, 2.3 Hz, 1H), 3.89 (ddd, J
=13.4,2.5,1.3 Hz, 1H), 3.12 (dd, J=13.4, 8.7 Hz, 1H), 2.44 (s, 3H), 1.84 (d, J
= 1.1 Hz, 3H). BC{'H} NMR (100 MHz, DMSO-ds) & 145.0 (C), 142.6 (C),
140.6 (C), 133.9 (C), 131.0 (CHx 2), 129.8 (C,d,J=31.7 Hz), 128.2 (CH x 2), 127.9 (CH x
2), 126.3 (CHx 2, q,J = 3.9 Hz), 1249 (C, q, J = 271.8 Hz), 100.9 (CH), 73.6 (CH), 48.5

CF3
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(CH2), 21.9 (CH3), 18.2 (CH3). HRMS (ESI) m/z [M+H]" calculated for [C19H19NSOsF3]":
398.1032, found: 398.1031. HPLC (Daicel Chiralcel® column OZ-H, elute: Hexane/i-PrOH
=90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 12 min, tminor = 17 min).

3k: (R)-4-(6-methyl-4-tosyl-3,4-dihydro-2H-1,4-0xazin-2-yl)benzonitrile. A colorless oil
h( (74.4 mg, 70% yield, 96% ee). Ry= 0.3 (PE/TBME 4/1). [o]p®®> =+ 49 (c = 0.1,
TsN 7;0 CHCI3) ; '"H NMR (400 MHz, DMSO-ds) & 7.88 — 7.81 (m, 2H), 7.73 (d, J = 8.3
L@ Hz, 2H), 7.49 (d, J = 8.1 Hz, 2H), 7.47 — 7.42 (m, 2H), 6.03 (s, 1H), 4.35 (dd, J
= 8.3, 2.4 Hz, 1H), 3.86 (dd, J = 13.5, 1.4 Hz, 1H), 3.15 (dd, J = 13.4, 8.3 Hz,
1H), 2.44 (s, 3H), 1.83 (d, J = 1.1 Hz, 3H). *C{'H} NMR (100 MHz, DMSO-
ds) 8 144.8 (C), 143.1 (C), 140.2 (C), 133.8 (C), 133.1 (CH x 2), 130.7 (CH x 2), 127.9 (CH x
2), 127.7 (CH x 2), 119.2 (C), 111.8 (C), 100.8 (CH), 73.4 (CH), 48.1 (CH>), 21.7 (CH3),
18.0 (CH3). HRMS (ESI) m/z [M+H]" calculated for [CioHi9SN2O3]": 355.1111, found:
355.1110. HPLC (Daicel Chiralcel® column OD-H, elute: Hexane/i-PrOH = 85/15, detector:
254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor= 19 min, tminor = 25 min).

CN

31: (R)-6-Methyl-2-(p-tolyl)-4-tosyl-3,4-dihydro-2H-1,4-oxazine. A colorless oil (71.1 mg,
69% yield, 97% ee). Rr= 0.3 (PE/TBME 8/1). [a]p® =+ 21 (¢ = 0.1, CHCI3) ; 'H
TN 0 NMR (400 MHz, DMSO-ds) 6 7.77 — 7.73 (m, 2H), 7.53 (dd, J = 8.5, 0.8 Hz, 2H),
7.20 (d, J = 7.6 Hz, 2H), 7.10 (d, J = 8.1 Hz, 2H), 5.99 (t, J = 1.2 Hz, 1H), 3.98
(dd,J=9.2,2.3 Hz, 1H), 3.80 (ddd, J=13.5, 2.4, 1.4 Hz, 1H), 3.03 (dd, J=13.6,
9.2 Hz, 1H), 2.46 (s, 3H), 2.32 (s, 3H), 1.81 (d, J = 1.1 Hz, 3H). *C{'H} NMR
(100 MHz, DMSO-ds) & 145.0 (C), 141.3 (C), 138.7 (C), 135.0 (C), 133.8 (C), 130.9 (CH x
2),129.9 (CH x 2), 128.2 (CH x 2), 126.9 (CH x 2), 100.5 (CH), 73.9 (CH), 48.9 (CH>), 21.9
(CH3), 21.6 (CH3), 18.3 (CH3). HRMS (ESI) m/z [M+H]" calculated for [Ci19H22NSOs]":
3441315, found: 344.1315. HPLC (Daicel Chiralcel® column OZ-H, elute: Hexane/i-PrOH
=95/5, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C , tmajor = 17 min, tminor = 25 min ).

3m: (R)-2-(4-methoxyphenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. A colorless

oil (73.3 mg, 68% yield, 96% ee). R;= 0.3 (PE/TBME 4/1). [a]p®®> = + 90 (c =

TsNF{) 0.1, CHCl3) ; '"H NMR (400 MHz, DMSO-ds) 8 7.74 (d, J = 8.3 Hz, 2H), 7.53

\ (d, J= 8.0 Hz, 2H), 7.13 (d, J = 8.6 Hz, 2H), 6.94 (d, J = 8.6 Hz, 2H), 5.98 (s,

1H), 3.96 (dd, J=9.3, 2.3 Hz, 1H), 3.80 (d, /= 2.1 Hz, 1H), 3.77 (s, 3H), 3.04

oCHs (dd, J=13.5,9.3 Hz, 1H), 2.46 (s, 3H), 1.80 (s, 3H). 3C{'H} NMR (100 MHz,

DMSO-ds) 8160.3 (C),145.1 (C),141.5 (C),133.8 (C),131.0 (CH x 2), 130.0 (C), 128.5 (CH x

2), 128.3 (CH x 2), 114.9 (CH x 2), 100.5 (CH), 73.8 (CH), 56.0 (CH2), 49.0 (CH3), 22.0

(CH3), 18.4 (CHs3). HRMS (ESI) m/z [M+H]" calculated for [C19H22NSO4]": 360.1264,

found: 360.1262. HPLC (Daicel Chiralcel® column OZ-H, elute: Hexane/i-PrOH = 85/15,
detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 14 min, tminor = 30 min).

3n: (R)-2-(3-methoxyphenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. A colorless
oil (63.6 mg, 59% yield, 95% ee). R;= 0.3 (PE/TBME 6/1). [a]p*> =+ 98 (c

™ 0 = 0.1, CHCI3) ; '"H NMR (400 MHz, DMSO-ds) § 7.79 — 7.72 (m, 2H), 7.57
\_@OCHS —7.51 (m, 2H), 7.33 — 7.29 (m, 1H), 6.93 (ddd, J = 8.3, 2.7, 1.0 Hz, 1H),
6.80 — 6.71 (m, 2H), 5.99 (s, 1H), 3.97 (dd, /=9.1, 2.2 Hz, 1H), 3.82 (ddd, J

=13.5,2.4, 1.4 Hz, 1H), 3.78 (s, 3H), 3.06 (dd, /= 13.6, 9.1 Hz, 1H), 2.46 (s, 3H), 1.82 (d, J
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= 1.1 Hz, 3H). *C{'H} NMR (100 MHz, DMSO-ds) § 160.2 (C), 145.1 (C), 141.4 (C), 139.5
(C), 133.8 (C), 131.0 (CH x 2), 130.6 (CH), 128.3 (CH x 2), 119.1 (CH), 114.8 (CH), 112.6
(CH), 100.7 (CH), 74.0 (CH), 56.0 (CH»), 49.0 (CH3), 22.0 (CHz3), 18.3 (CH3). HRMS (ESI)
m/z [M+H]" calculated for [C1oH22NSO4]": 360.1264, found: 360.1264. HPLC (Daicel
Chiralcel® column OZ-H, elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0
mL/min, 25 °C, tmajor = 12 min, tminor = 16 min).

30: (R)-2-([1,1'-biphenyl]-4-yl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. A colorless

oil (76.6 mg, 63% yield, 94% ee). R/= 0.3 (PE/TBME 4/1). [a]p®® =+ 151 (¢

Ts,ﬁé = 0.1, CHCI;) ; 'H NMR (400 MHz, DMSO-ds) § 7.78 (d, J = 8.3 Hz, 2H),

‘ 7.68 (d, J= 8.1 Hz, 4H), 7.56 — 7.49 (m, 4H), 7.41 (t, J=7.3 Hz, 1H), 7.32 (d,

J=28.3 Hz, 2H), 6.03 (t, /= 1.2 Hz, 1H), 4.14 (dd, /= 9.1, 2.3 Hz, 1H), 3.89

Q (d, J=13.6 Hz, 1H), 3.12 (dd, J = 13.5, 9.1 Hz, 1H), 2.45 (s, 3H), 1.84 (s,

3H), 1.47 — 0.94 (m, 1H). C{'H} NMR (100 MHz, DMSO-ds) & 145.0 (C),

141.2 (C), 140.5 (C), 137.1 (C), 133.9 (C), 131.0 (CH x 2), 129.8 (CH x 2), 128.5 (CH),

128.2 (CH x 2), 127.7 (CH x 2), 127.6 (CH x 2), 127.6 (CH x 2), 100.6 (CH), 73.9 (CH), 48.8

(CH»), 21.9 (CH3), 18.3 (CH3). HRMS (ESI) m/z [M+H]" calculated for [C2sH24NSO3]":

406.1471, found: 406.1470. HPLC (Daicel Chiralcel® column OD-H, elute: Hexane/i-PrOH
=90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 13 min, tminor = 18 min).

3p: (R)-6-Methyl-2-(naphthalen-2-yl)-4-tosyl-3,4-dihydro-2H-1,4-0xazine. A colorless oil
(79.7 mg, 70% yield, 96% ee). Ry= 0.3 (PE/TBME 5/1). [a]p® =+ 34 (¢ =0.1,
TN o CHCI3) ; '"H NMR (400 MHz, DMSO-de) § 7.95 (dd, J = 6.5, 3.1 Hz, 3H),
‘ 7.78 (d, J = 8.2 Hz, 3H), 7.59 — 7.55 (m, 2H), 7.52 (d, J = 8.1 Hz, 2H), 7.37
0‘ (dd, J= 8.6, 1.8 Hz, 1H), 6.05 (s, 1H), 4.29 (dd, J=9.0, 2.3 Hz, 1H), 3.96 (d,
J=13.4 Hz, 1H), 3.16 (dd, J = 13.6, 9.0 Hz, 1H), 2.45 (s, 3H), 1.87 (s, 3H).
BC{'H} NMR (100 MHz, DMSO-ds) § 145.0 (C), 141.2 (C), 135.5 (C), 134.0 (C), 133.7 (C),
133.5 (C), 130.9 (CH x 2), 129.1 (CH x 2), 128.9 (CH x 2), 128.4 (CH x 2), 128.2 (CH x 2),
127.3 (CH), 125.9 (CH), 124.7 (CH), 100.7 (CH), 74.2 (CH), 48.9 (CH>), 21.9 (CH3), 18.3
(CH3). HRMS (ESI) m/z [M+H]" calculated for [C22H2NSO3]": 380.1315, found: 380.1315.
HPLC (Daicel Chiralcel® column OJ-H, elute: Hexane/i-PrOH = 85/15, detector: 254 nm,
flow rate: 1.0 mL/min, 25 °C, tmajor = 29 min, tminor = 52 min).

3q: (5)-6-methyl-2-(thiophen-2-yl)-4-tosyl-3,4-dihydro-2H-1,4-0xazine. A colorless oil
(73.5 mg, 73% yield, 96% ee). Ry = 0.3 (PE/TBME 5/1). [a]p® = + 83 (c = 0.1,
=N o  CHCly); "H NMR (400 MHz, CDCls) § 7.68 (d, J = 8.3 Hz, 2H), 7.36 (d, /= 7.9
% Hz, 2H), 7.29 (d, J = 5.0 Hz, 1H), 6.97 (t, J = 4.3 Hz, 1H), 6.88 (d, J = 3.3 Hz,
= 1H), 5.93 (s, 1H), 4.32 (dd, /=9.4, 2.2 Hz, 1H), 3.97 (d, /= 13.6 Hz, 1H), 3.12 (q,
J=13.5,9.3 Hz, 1H), 2.45 (s, 3H), 1.81 (s, 3H). 3C{'H} NMR (100 MHz, CDCls) § 144.5
(C), 141.0 (C), 140.0 (C), 134.0 (C), 130.3 (CH x 2), 127.8 (CH x 2), 127.2 (CH), 126.3 (CH),
125.3 (CH), 100.4 (C), 70.5 (CH), 49.0 (CH»), 22.0 (CH3), 18.1 (CH3). HRMS (ESI) m/z
[M+H]" calculated for [CisHi1sNS203]": 336.0723, found: 336.0723. HPLC (Daicel
Chiralcel® column OZ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0
mL/min, 25 °C, tmajor = 14 min, tminor = 17 min).
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3r: (R)-4-((4-fluorophenyl)sulfonyl)-6-methyl-2-phenyl-3,4-dihydro-2H-1,4-oxazine. A
ﬁ( colorless oil (63.0 mg, 63% yield, 94% ee). Rr = 0.3 (PE/TBME 5/1).
@§ Lo [a]p?® =+ 27 (c = 0.1, CHCL3) ; 'H NMR (400 MHz, CDCl3) § 7.90 — 7.68
Ph (m, 2H), 7.30 (q, J = 5.3, 4.8 Hz, 3H), 7.23 (t, J= 8.0 Hz, 2H), 7.14 — 7.03
(m, 2H), 5.90 (s, 1H), 4.04 (dd, J = 9.6, 2.2 Hz, 1H), 3.86 (d, J = 13.6 Hz, 1H), 2.96 — 2.89
(m, 1H), 1.81 (s, 3H). *C{'H} NMR (100 MHz, CDCl5) § 165.7 (C, d, J = 255.9 Hz), 141.7
(©), 137.3 (C), 133.2(C,d,J=3.1 Hz), 130.5(CHx 2,d, J=9.2 Hz), 129.1 (CH x 2), 129.0
(CH), 126.3 (CHx 2),116.9 (CHx 2,d, J=22.6 Hz), 99.9 (CH), 74.3 (CH), 49.2 (CH>»), 18.2
(CH3). HRMS (ESI) m/z [M+H]" calculated for [C17H17NSFOs]": 334.0908, found: 334.0908.
HPLC (Daicel Chiralcel® column OJ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm,
flow rate: 1.0 mL/min, 25 °C, tmajor = 20 min, tminor = 29 min). HPLC (Daicel Chiralcel®
column OJ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,
tmajor = 20 min, tminor = 29 min).

3s: (R)-4-((4-chlorophenyl)sulfonyl)-6-methyl-2-phenyl-3,4-dihydro-2H-1,4-0xazine. A
colorless oil (73.5 mg, 70% yield, 94% ee). Ry = 0.3 (PE/TBME 5/1).
o ~ 25 _ = 1
C.@W o [a]p? =-26 (c = 0.1, CHCL) ; 'H NMR (400 MHz, CDCl3) § 7.77 — 7.73
° pn  (m, 2H), 7.57 — 7.53 (m, 2H), 7.38 — 7.32 (m, 3H), 7.14 (dd, J = 7.6, 1.9
Hz, 2H), 5.94 (s, 1H), 4.12 (dd, J = 9.5, 2.3 Hz, 1H), 3.93 — 3.88 (m, 1H), 3.01 — 2.94 (m,
1H), 1.85 (s, 3H). *C{1H} NMR (100 MHz, CDCl3) § 141.8 (C), 140.0 (C), 137.3 (C), 135.6
(C), 129.9 (CH x 2), 129.2 (CH x 2), 129.1 (CH x 2), 129.0 (CH), 126.3 (CH x 2), 99.8 (C),
743 (CH), 49.2 (CHz), 182 (CHs). HRMS (ESI) m/z [M+H]" calculated for
[C17H17NSCIOs3]™: 350.0612, found: 350.0612. HPLC (Daicel Chiralcel® column OJ-H,
elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor= 18 min,
tminor = 26 min). HPLC (Daicel Chiralcel® column OJ-H, elute: Hexane/i-PrOH = 90/10,
detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 18 min, tminor = 26 min).

3t: (R)-4-((4-bromophenyl)sulfonyl)-6-methyl-2-phenyl-3,4-dihydro-2H-1,4-oxazine. A

o colorless oil (88.7 mg, 75% yield, 95% ee). Ry = 0.3 (PE/TBME 5/1).
Br@#N ~ o [a]p® =+24 (c=0.1, CHCL); 'H NMR (400 MHz, CDCl3) § 7.74 — 7.70

° \—\Ph (m, 2H), 7.69 — 7.65 (m, 2H), 7.38 — 7.31 (m, 3H), 7.15 (dd, J=7.5, 1.9
Hz, 2H), 5.93 (s, 1H), 4.13 (dd, J= 9.5, 2.3 Hz, 1H), 3.93 — 3.88 (m, 1H), 2.97 (q, J = 13.6,
9.5 Hz, 1H), 1.85 (s, 3H). C{'H} NMR (100 MHz, CDCl3) § 141.7 (C), 137.3 (C), 136.1
(C), 1329 (CHx 2),129.3 (CH x 2), 129.1 (CH x 2), 129.0 (CH), 128.5 (C), 126.3 (CH x 2),
99.8 (C), 74.3 (CH), 49.1 (CH>), 18.2 (CH3). HRMS (ESI) m/z [M+H]" calculated for
[Ci17H17NSBrOs]™: 394.0107, found: 394.0107. HPLC (Daicel Chiralcel® column OJ-H,
elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 20 min,
tminor = 32 min). HPLC (Daicel Chiralcel® column OJ-H, elute: Hexane/i-PrOH = 90/10,
detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 21 min, tminor = 32 min).

3u: (R)-6-methyl-4-((4-nitrophenyl)sulfonyl)-2-phenyl-3,4-dihydro-2H-1,4-oxazine. A

o colorless oil (66.0 mg, 61% yield, 96% ee). Ry = 0.3 (PE/TBME 3/1).
OZNQ#N ~ o [o]p®” =+ 8 (c=0.1, CHCL) ; '"H NMR (400 MHz, CDCls) & 8.40 (m,
© pn 2H), 7.97 (m, 2H), 7.40 — 7.29 (m, 3H), 7.17 — 7.10 (m, 2H), 5.96 (s, 1H),
4.22 (dd, J=9.4, 2.3 Hz, 1H), 3.98 —3.92 (m, 1H), 3.03 (dd, J = 13.4, 9.3 Hz, 1H), 1.86 (s,
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3H). BC{'H} NMR (100 MHz, CDCls) § 150.6 (C), 142.9 (C), 142.2 (C), 137.0 (C), 129.2
(CH), 129.1 (CH x 2), 128.9 (CH x 2), 126.2 (CH x 2), 124.8 (CH x 2), 99.3 (C), 74.6 (CH),
49.1 (CHy), 18.3 (CH3).HRMS (ESI) m/z [M+H]" calculated for [C17H17SN20s]": 361.0853,
found: 361.0853. HPLC (Daicel Chiralcel® column OZ-H, elute: Hexane/i-PrOH = 90/10,
detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 34 min, tminor = 43 min).HPLC
(Daicel Chiralcel® column OZ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow
rate: 1.0 mL/min, 25 °C, tmajor = 34 min, tminor = 43 min).

4: (25,6R)-4-((4-bromophenyl)sulfonyl)-2-methyl-6-phenylmorpholin-2-ol. A white solid

on (1.1 g, 91% vyield, 98% ee, 96/4 dr). Ry= 0.3 (PE/TBME 3/1). [a]p® = -
""" 76.7 (¢ = 1.0, CHCl3); 'H NMR (400 MHz, CDCl3) § 7.67 (d, J = 8.6 Hz,
2H), 7.60 (d, J = 8.6 Hz, 2H), 7.36 — 7.29 (m, 5H), 5.13 (dd, J = 10.8, 2.8
Hz, 1H), 3.80 (dt, J = 11.6, 2.2 Hz, 1H), 3.72 (dd, J = 11.4, 1.5 Hz, 1H),
2.40 (d, J=11.4 Hz, 1H), 2.22 (t, J = 11.2 Hz, 1H), 1.49 (s, 3H). *C{'H} NMR (100 MHz,
CDCl) ¢ 138.0 (C), 134.6 (C), 132.6 (CH), 129.22 (CH), 128.6 (CH), 128.4 (CH), 126.3
(CH), 93.7 (C), 70.5 (CH), 53.1 (CH>), 51.3 (CH>), 26.4 (CH3). HRMS (ESI) m/z [M+Na]"
calculated for [C17Hi1sBrNO4SNa]": 434.0032, found: 434.0032. HPLC (Daicel Chiralcel®
column IC-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,
tmajor = 25 mMin, tminor = 29 min).

Ph
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6. Single crystal X-ray structure of 4 (CCDC: 2016445)

Identification code 2016445
Empirical formula Ci7H1sBrNO4S
Formula weight 412.29
Temperature/K 293.44
Crystal system Monoclinic
Space group P2,

a/A 12.101(3)
b/A 5.7244(15)
c/A 14.736(4)
a/° 90

pre 107.005(7)
v/° 90
Volume/A3 976.1(4)

4 2

Density (calculated) (g/cm?) 1.403
Absorption coefficient (mm™") 2.231
F(000) 420

Crystal size/mm?

0.17x 0.08 x 0.05

Radiation

MoK\ (h=0.71073)

2 range for data collection/®

5.168to 55.13

Index ranges

-15<h<15, -7<k<7, -18<I<19

Reflections collected 11811
Independent reflections 4493 [Rin = 0.0589, Rgigma = 0.1101]
Completeness 99%

Refinement method

Full-matrix least-squares on F2

Data/restraints/parameters

4493 /1/218

Goodness-of-fit on F?

0.811

Final R indexes [I>=2c(1)]

Ry =0503, wR>=0.1236

Final R indexes [all data]

Ry =0.1305, wR, = 0.1696

Largest diff. peak/hole / e A~

0.21/-0.35

Flack parameter

0.038(10)
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5. HPLC Analysis of chiral alkynols (2), chiral products (3), and 4.

(R)-2a: (R)-N-(2-hydroxy-2-phenylethyl)-4-methyl-N-(prop-2-yn-1-yl)benzenesulfonamide.
HPLC (AD-H, elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,
tmajor = 44 Min, tminor = 52 min).

v BAEE 460,595
450
4003
3504
3004
250-] /A
] TsN .~ OH
2003
150-]
100 (Zt)
50
q alr
o o » -
oo 50 1do 190 200 230 300 380 adn 430 500 580 500 a0 " min
| L
D £& | ®memiE | [T [ | & | [t |
it RT44. 705 44 T08 1 0313387 453562 43, 5e9s
E RTSZ. 836 52 638 z 60551083 416595 50,1107
¥ FBAEEE 140,100
150

125+

100+

75] —
/j
TsN OH
50
25
(S)
o]
oo 50 100 190 200 240 300 3.0 400 430 s0.0 53.0 5.0 min
oA HENE
e L | mamd | " e | K | s |
T FT44. 563 4563 1 18217431 145445 55, 7161
z RTS2. 119 52.119 2 236562 2236 1.2819
Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%
T Name |min]| T T T T
o|EinaEilE
IDs £ | ®amE | [0 [a] 14 ms
T R’T16 273 16,213 T 28062295 1157381 % 0528
B RT18. 111 18,111 2 577094 24437 1.9471
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(R)-2b:

(R)-N-(2-(4-fluorophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-

yl)benzenesulfonamide. HPLC (OJ-H, elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow

rate: 1.0 mL/min, 25 °C, tmajor = 31 min, tminor = 42 min).

my BREEE 160,222
] =
1503 —
E /j
125 TsN OH
1003 L]
75
1 9
504 (_) F
25 -
3 i ) &)
D_\'f_)\,w.y_.\__,\.,
1 T T T T T JT\ T T T JT‘ T T T T d
oo a0 100 150 200 250 a0 350 400 450 00 550 min
o[ EHENE
s & | ®BEma | W [ aBE [ty |
il ETa0. 192 0. 192 1 16458530 156153 43 8526
Z ET42. 554 47554 2 16555362 92923 50. 1474
m BAEE 10417 J
100
75 o —
p Ve TsN OH J
] TsN OH 3
50
25 (R)
] (S) F j
] F &
g-_ﬂ—,\p—u\, 3 &
) T i =
0D 50 100 180 200 20 300 380 400 430 500 590 i
ot eRnE
I 5 | ®mawd | [ [ B | ) |
il RT31. 026 1. 026 1 541819 T562 26652
] RT41. 423 41,423 z 19767629 110312 o7, 3348
Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Area%
T Name |min| T T T T
o|EhEilE
ID# EL | mamE | 1] | mi [ s
T RT18. 213 16.213 1 20062298 1157381 960529
2 ET18. 111 18.111 2 STT094 24437 1.9471
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(R)-2c: (R)-N-(2-(3-fluorophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. HPLC (AD-H, elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow
I'ate: 1.0 mL/l’l’lll’l, 25 OC, tmajor = 36 mln, tminor = 41 mln).

maL BAEE 295664
300 4
0] I}
100

] ¢
iy 7 §
00 50 100 180 200 20 300 30 400 40 500 i
KN B
o kEtRIE |édiew B E
m £ | gBE2diA | ke | @R | mEs | &E | HES |
1 RT36. 07T 36,077 1 30959128 E0. 4061 292975 52 8E0T
2 RT41.132 41132 2 30460253 49,5939 261265 471393
mél BARE 03460
2004
1504 —
/i
TsN OH TsN OH
1004
504 F
(R) (S) 1
0 i) !
00 50 101 130 200 B 300 0 400 40 500 in
A [
o EEnE b View [# £
m | % | newmd | e | ®mB | @&y | &E | EEY \

1 RI36.219 %.219 1 21168552 98.2649 203498 97,9046

2 RI41.112 4112 2 373781 17351 4355 2,054

Translation of Chinese into English as follows.

Fable view of

compound HetTime  Peak Area Arca®s Height Height %

T Mame |min| T T T T T

o[ ERRE (6 v [ B |

| &k | mEWA | W | w& | @en | &m | @ e
i [IERTF] [ER[H] i [ AR WAl [T T RS
£l LRy I W7 2 FLoit) T 4508 2. 0k |
OoE Ui FeiLy K] |+
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(R)-2d:

rate: 1.0 mL/min, 25 °C, tmajor = 22 min, tminor = 27 min).

(R)-N-(2-(2-fluorophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. HPLC (OZ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow

BAIEE 465,718

mb

] ]
400
300
] —— L]
200 TsN OH
: F
100
: () o
] 53]
, T 4
00 25 50 75 100 125 120 175 200 25 20 275 300 s mmin
| 2l
o [EEEE
e L | mawE " [ A | [ |
T RTZ1. 409 71409 Z316z1z1 456537 49,5445
7 RTZ5. 250 25,950 B 23587958 304324 50. 4554
my BAEE 40477
75
50__ /—: /—:
TsN OH TsN ‘\OH
] \ F
25|
Z ) R) =
0—4/\__,___,_\/ 4 4 %
1 T T T T T T T T T T T T T T a
00 25 50 75 100 125 150 175 200 ks 250 275 300 325 35.0min
o et
e £& | 2amdE | e i B [T
T FT22. 392 2. 392 1 184749 4587 T.6376
Z ET27. 442 27492 2 2234195 41325 973624
Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%
T Name |min| T T T T
o|#tEPEIE
102 Eh | ®ama | [ (5] 14 s
T RT16. 273 16.213 29062298 1157381 95,0529
2 ET18. 111 18.111 S5TTO94 24437 1.9471
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(R)-2e:

(R)-N-(2-(4-chlorophenyl)-2-oxoethyl)-4-Methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. HPLC (OD-3, elute: Hexane/i-PrOH = 97/3, detector: 254 nm, flow
rate: 1.0 mL/min, 25 °C, tmajor = 41 min, tminor = 49 min).

BRIERE 337,541

i
3505 =
300
250 =
200 TsN OH r
150
1003
50 () cl ]
g k ! A ] . q
0o 50 100 150 200 250 300 350 400 430 50.0 530 60.0 530 700 min
B LAV
e & | BemE | 5 i A | [ty |
3 T4l 115 .18 1 37394563 333561 FENERE]
5 RT46. 051 46. 081 2 38670609 254637 50. 9677
my BHIRE 406,563
400 =
300 =— i
] TsN OH TsN OH
] : \ 2 L]
200
100
p R S
] (R) o (S) o r
04— iz et
00 50 100 130 200 20 300 380 400 430 0.0 530 500 830 70.0 min
o[ EREE
b E ] | meEsiE | w2 [ EE | s |
i RT41. 039 41.089 1 5239260 104632 57, 3956
5 RT49. 337 49337 2 1404767 15788 2. 6114
Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Area%
T Name |min]| T T T T
o|HeRIE
D¢ £ | ®asE | W ] 14 [Tt
T 116,273 16.213 1 20062298 1157381 9. 0529
2 RT15. 111 18,111 2 ST7094 24437 1.9471
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(R)-2f:

(R)-N-(2-(3-chlorophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. HPLC (AD-H, elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow
I'ate. 0.8 mL/l’l’lll’l, 25 OC, tmajor = 43 l’l’lln, tminor = 50 l’l’lln).

BAIRE 340432

my
350 =
300
250 o
E TsN OH
200 []]
150
E Cl
1004
] ()
50 ﬂ
] &)
05 T i =]
00 50 100 180 200 20 30.0 30 400 410 500 580 60.0 530 min
i | G|
o L E R
e & 2o e [ EE | [y |
1 FI43 282 43 200 41450204 FETEET 49,7780
z KIS0, Tad 50. 754 41829023 236715 50. 2220
my' BAIEE 445,309
] Al
400{
300_; — —
i TsN OH TsN OH
] -~ 4
200
] Cl Cl
100 (R) S
1 (S) r
] &
q . — g
oo 50 10 150 200 220 300 e a0 430 00 s50 600 620 min
R
12 & B BRE [T i B | [ty |
f RT43. 295 43,295 54540851 445566 o7, 409z
H RTS0. 753 50.753 1453262 11815 2 5908
Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%
T Name [min] T T T T
o] sEilE
e F30 | ®awam | W [ 14 [
T KT16.273 16.273 1 29062258 1157381 96,0529
B KT16. 111 18111 2 ST7094 24437 1.9471
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(R)-2g:

(R)-N-(2-(2-chlorophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. HPLC (OJ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow
rate: 1.0 mL/min, 25 °C, tmajor = 25 min, tminor = 33 min).

BRERE 242319

I
250 .
2004 —
] TsN. OH
1504 Cl I
100
] ()
50
] =
o e T Y %
on 25 a0 75 100 125 1a0 175 200 235 280 274 a0 324 | 380 a7& 400 425 min
N o]
o[ e
e & | mamaE W me (18 | e \
3 FI24. 949 24,5949 0231666 241977 514154
g ET33. 174 33.174 2 19123428 156753 45,5846
my BAIRE 146471
1504 A
1253
100 — —
b OH /
] TsN b TsN.  OH |
7] Cl
50
25—5 (S) /\ (R) ﬂ
] @
o] I . & = i d
o0 25 &0 75 100 125 180 175 200 235 230 278 300 325 380 375 400 425 "min
Bk aTEIE
e EL mantid | W [z A [Tt
i RTZ5. 931 25. 931 1832018 76762 5. 4327
2 RT33. 284 33. 284 17585934 146358 30,5673
Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Area%
T Name |min] T T T T
o| kERIE
1D & | mamd | [ W e s
0 RT16.215 16.213 1 20062290 1157361 96, 0529
B ET1S. 111 18.111 2 ST7094 24437 19471
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(R)-2h: (R)-N-(2-(4-bromophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. HPLC (OD-H, elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow
rate: 1.0 mL/min, 25 °C, tmajor = 26 min, tminor = 30 min).

L BARE 179,398
150+
TsN OH
100 L]
50
(3 .
Br =l
o] 5 4 s %
T T T T T T T T T T T T T T T T T a
0o 25 50 =] 100 125 18.0 175 200 25 250 75 30.0 325 350 3Ts 40.0 425 min
2 B
|| B AR [63iew [ Edit
2 % | BomE | ke | @R | wEs | aAE | EEY e
1 RIZ6. 521 268.521 1 11499930 50.0533 176469 54. 7803
2z RTZ9. 598 29.598 2 11475425 49, 9467 147321 45,2197
mAU BAEE 1307
— o
200+ S — / ==
TsN OH TsN OH
1504 3
100+
S0+
(R) Br (S) Br -
b
07 T 3 %
T T T T T T T T T T T T T T T T T a
0.0 25 50 75 100 125 150 17.5 200 25 250 275 30.0 325 350 3Fa 40.0 425 min
K ]
B tEdEiE |Ediew [ Edi
e & | BowiA | k: | wmR | mEs | &E | EES E
1 RT26. 424 6. 424 1 14793272 97,6313 213010 97.7T11
2 RT30.579 30,573 z 355016 2 3887 4856 2.2289

Translation of Chinese into English as follows.

Fable view of

compound RetTime  Peak Area Area®s Height Height %
T Name |min| T T T T T
B E D (6 Ve [ k|
m | &k | HeWA | 4 | wB | @ | am | “m E
i CERTH [ER[H] i [T 1. Bl Lo FEET
T s 1T 151 H L] LR 08 .0 |
OOE: LT L) Jlx |
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(R)-2i:

(R)-N-(2-(3-bromophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-

yl)benzenesulfonamide. HPLC (AD-H, elute: Hexane/i-PrOH = 95/05, detector: 254 nm,

ﬂOW I'ate. 0.8 mL/l’l’lll’l, 25 OC, tmajor = 45 l’l’lln, tminor = 53 1’1’111’1).

i BRTEE 163,803
1504
125—; e
100] TsN OH r
753
- _ Br
] +
25 (7) ~|
] @)
e i o . d
0o a0 100 130 200 280 00 380 400 430 =00 a0 £00 20 i
jei 2l
o/ LA
e & | mena | ™ e S [ mes |
3 FT45. 305 3. 305 1 19641544 162156 9,860z
5 RTS3. 492 53. 432 2 13910340 138031 50. 3396
m BASEE 157 544
150 =
1253
100 am—— [
] TsN.  OH TN OH L]
753 X
504 Br Br
25 (R) (S) -
U i 0 —t = %
0o 50 100 120 200 20 300 30 4d0 430 500 530 600 830 min
1 | o]
E
102 1 | momia | K s aE | [ |
T 145, 104 5. 104 1 19515480 156845 5T, 3767
5 RTS3. 366 53.366 2 533431 3935 2.6213
Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area®s
T Name |min]| T T T T
Bl EstRlE
D# F | @asE | (D | [ (1 s
T RT16. 273 16.213 T 20062298 1157381 9.0528
2 RT15. 111 18.111 2 S5T7094 24437 1.9471
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(R)-2j:

(R)-N-(2-hydroxy-2-(4-(trifluoromethyl)phenyl)ethyl)-4-methyl-N-(prop-2-yn-1-

yl)benzenesulfonamide. HPLC (OD-3, elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow

rate: 1.0 mL/min, 25 °C, tmajor = 21 min, tminor = 26 min).

BAABE 727,845

mi
750-] o
.
, TsN [
250
() CF, =
4 " %‘
i T T =]
00 25 50 75 100 125 190 175 200 235 250 215 300 325 380 min
i -~
o[ LENEE
12 && | ®add | gz [T SE | s |
T FIZ1. 762 71 62 1 40936457 Tozea6 1 aT5a
5 RI24. 950 24930 2 1141187 73116 50, 1247
m BORIEAT 1,233,917
1250 -
1000 = =
] TsN OH TsN OH
750 z m
500
250 (R) CF3 (S) CF35 -
c b %‘
0o 25 50 75 100 125 120 175 200 235 220 75 300 s 380 min
B[EBELE
1z B | ®eEmE | ez i aE | [t |
T FIZ1. 106 Z1. 106 1 Se540a5d 1228156 5. 9719
z KIZ6. 092 26, 092 z 2977452 50616 30281
Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%
T Name [min] T T T T
o|stEilE
e £% | mawE | e | wWat [T s
T RT18. 273 16.213 1 23062298 1157381 980529
B ET16. 111 18. 111 2 577094 24437 1.9471
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(R)-2k:

(R)-N-(2-(4-cyanophenyl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-

yl)benzenesulfonamide. HPLC (OD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm,

flow rate: 1.0 mL/min, 25 °C, tmajor = 25 min, tminor = 30 min).

BARE 6662

mal
150 A
a—
100 TsN OH J
50 Lé:}
() eN z
¥ & ﬂ
D T T T T T T T T T T T T JT‘ T T T T T T a
i) 25 50 75 100 125 150 175 200 25 20 W5 300 325 350 75 400 min
K B
[ m[hamEnE 3View [ Edl
m 5 | Bomd | e | mR | mEs | &EF | e E
1 RTZ5. 164 5164 1 4565213 49 4T B5751 544737
B RTA0. 183 30,183 2 4965624 50,5268 54851 45,5263
maL BAEE v s
200 _ _
/i / pu—
TsN OH TsN OH
150 N L
1009 \—b
50 M
(R) CN (S) CN a
0 53 & 3 & =
00 25 50 75 W0 135 180 178 200 225 | %0 275 W0 w5 B0 95 400 i
i 2
o|kEdRnE [3View [ Edi
e G | BEmd | e | @R mes | aE | EES [
1 RI24. 414 Al 1 16Taazet 9. 0518 206071 5. 7414
z RT30. 652 30,852 z £a0123 3 9462 a186 4 2586
Translation of Chinese into English as follows.
Fable view ol
compound RetTime  Peak Area Area®  Height Heig i %
T Name [min| T T T T T
B LEtHERE [ View [ Ec|
| &k | meme | & | &8 | @en | Am | s e
1 CIERTH [ER [T 1 [N FT. Al [T o785
H T35 27T 5T 2 flLostl 2 W 08 2. WS |
[T TS (S ] IE] [+
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(R)-21: (R)-N-(2-hydroxy-2-(p-tolyl)ethyl)-4-methyl-N-(prop-2-yn-1-yl)benzenesulfonamide.
HPLC (AD-H, elute: Hexane/i-PrOH = 98/2, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,

tmajor = 123 1’1’111’1, tminor = 140 1’1’111’1).

il EREE 4004
20
2004 Vam—
TsN OH
150 7
1004
509 (1) i
€
o / & /\w 2
! T —* £
T T T T T T T T T T T T T T T
i 10 0 n 40 &0 i T &0 an 100 110 120 130 140 150 min
A 2
[ o PR
me | &% | mEeA | e | mR | mis | wE | BES
1 RT122. 457 122,457 1 14574819 51,1380 45283 53, 9366
2 RT139. 927 139927 ? 14217541 438620 T3 46,0834
maU BASEE: 69,532
] V= a— 7
" TsN OH TsN OH
1004 e
504
E (R) (S) =
- . : :
g 10 & 0 0 E &0 70 &b @ 100 1o 130 1o 1o 120 min
21 Gl
| B batRinE [63iew @ Ed
e % | mowE | ek | ®mR | ®mEx | &E | EEL \
1 ET122. 958 122. 956 1 25483118 97. 8525 TE9E9 97. 6766
2 ET140. 464 140. 464 2 559263 Z.1475 1831 Z2.3234
Translation of Chinese into English as follows.
Fable view ol
compound RetTime  Peak Area Area®s Height Height %
T Mame |min] T T T T T
o] ETNAE [ Viewe [ Bt |
e Al | mmme | We | we | meen | mm | [y [ <]
1 XT13 712 13 ThE 1 BEWIIA TSR [ETT T 85
H ETRE. 1T (1% ) z pLoat] | A 2. 08
oo VLY geiLy, s N

35



(R)-2m:

(R)-N-(2-hydroxy-2-(4-methoxyphenyl)ethyl)-4-methyl-N-(prop-2-yn-1-

yl)benzenesulfonamide. HPLC (AS-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow
rate: 1.0 mL/min, 25 °C, tmajor = 42 min, tminor = 46 min).

mall BAEE 84137
1504 P
/j
TsN OH
100+ ]
q
= (=) OCHr 7 2 4
0o B 100 150 200 250 300 350 400 450 500 550 nin
ol i
t[alhemEnE [63View R E
m £% | BeMA | e | wmR | @& | &E | BES |
1 RT42.585 42,585 1 9546200 49,7378 87733 55. 2936
2 RT47. 60T 47,847 2 9646546 50. 2622 0934 44, TOB4
il BREE 174578
2004
— —
150] TN OH OH
100+
504
(S) OCH3
0 =
oo S!D 1d a 15‘.0 Qd.ﬂ 25‘.0 3d.0 35I i} 40‘.0 45‘.0 Sd.ﬂ SSI a min
i 2
t[ o[ tamEnE 6w (@ ¢
e % | Bomd | w:r | ®mE | w8 | &F | A |
1 RT42. 71T 42. 71T 1 342535 1. 1130 4172 2 B35T
2z RT43. 836 45,835 3 30432400 99, 5870 172243 97,3043
Translation of Chinese into English as follows.
Fable view ol
compound RetTime Peak  Arca Area® Height Height %a
T MName |min| T T T T T
B[ EEhRHE [0 Vi [ Ecit |
1 K | mEWE | W | &R | @en | &m | ar | «]
1 LLIERTF] [ERJF] i [T T a [ UT. A5G4
& Lifidean 5 mr Z AR W A5 2. M08
OOEIACEFCE OOl y, ].4 -
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(R)-2n:

(R)-N-(2-hydroxy-2-(3-methoxyphenyl)ethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. HPLC(AD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow

I'ate. 0.8 mL/l’l’lll’l, 25 OC, tmajor = 28 l’l’lln, tminor= 35 1’1’111’1).

o BAEE 152,898
150
125_5 /{
1 TsN OH
1003 ]
753
] OCHj4
504
: (+)
25 I
b &)
Y A S,
0 T s - E‘
00 50 100 130 200 20 30.0 30 400 430 min
i | 2l
B e
Tz & REnE "z 3] BE [ mex |
T FTZ5. 496 26, 498 1 12765572 159332 50,0255
F] T35, 009 35,009 z 12752682 131323 49,9747
m BhaEE av,303
75
“an TsN %H
] S
] TsN ‘\OH [
] OCH
OCHg §> 3
(R) (S) -
] &)
Y N
= F S = @‘
0o 50 100 130 200 230 a00 30 400 430 min
N | o]
o[ AR
e & BaEE [T T BE | e |
it RTZa. 409 76, 403 1 BTG50 B4T95 979379
5 RT34. 916 34.916 2 142917 1590 2. 0621
Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%
T Name [min] T T T T
o esRilE
il 2% | ®mamd | [T [0 (14 [ty
T RT1B. 273 16.213 T 29062298 1157361 96,0529
z RT1E. 111 18. 111 2 577094 24437 1.9471
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(R)-20:

(R)-N-(2-([1,1'-biphenyl]-4-yl)-2-hydroxyethyl)-4-methyl-N-(prop-2-yn-1-

yl)benzenesulfonamide. HPLC (AD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow

rate: 1.0 mL/min, 25 °C, tmajor = 31 min, tminor = 37 min).

B 2,418,529
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Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%
T Name |min]| T T T T
o|athEiE
102 £ | faxg | (D [ 14 [0
T 116,273 16.213 1 23062295 1157381 96. 0529
3 ETIS. 111 18.111 2 577094 24437 1.9471
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(R)-2p:

(R)-N-(2-hydroxy-2-(naphthalen-2-yl)ethyl)-4-methyl-N-(prop-2-yn-1-

yl)benzenesulfonamide. HPLC (AD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm,

ﬂOW I'ate. 1.0 mL/l’l’lll’l, 25 OC, tmajor = 34 l’l’lln, tminor = 40 1’1’111’1).

BRIEE: 1,525,969
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Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%
T Name [min] T T T T
o| SRl
2 Eh | mama | [ [0 w e
1 16,273 16.213 1 20062208 1157381 8. 0529
z ET16. 111 18111 2 577094 24437 1.9471
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(R)-2q: (R)-N-(2-hydroxy-2-(thiophen-2-yl)ethyl)-4-methyl-N-(prop-2-yn-1-
yl)benzenesulfonamide. HPLC (OB-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm,
ﬂOW I'ate: 1.0 mL/l’l’lll’l, 25 OC, tmajor = 331’1’111’1, tminor = 45 l’l’lln).
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i A b j
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o #tEEnE 84 View| 3 Edt
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Translation of Chinese into English as follows.
Fable view of
compound RetTime  Peak Areca Area®s Height Heighi %
T Same |min| T T T T T
L] [ Vs [ Bkt |
e | E% | mEmA | we | we | @ | am | &ne [ 4
i CIERIF] R THE i [T T Al [t 0T A5G
i Litiay W TT £ fLoah ] W A5G 2. M08 |
[T TV ek o VT RV jlx s
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(R)-2r: (R)-4-Fluoro-N-(2-hydroxy-2-phenylethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide.
HPLC (AD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,

tmajor = 20 1’1’111’1, tminor = 22 1’1’111’1).
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Translation of Chinese into English as follows.
Fable view ol
compound RetTime  Peak Area Area®s Height Heighi %
T Mame [min] T T T T T
B e RRE [l Vi [# Et |
e Lk | BEWA |  Me | @B | @n | &sm | s | =]
i IERTH R THE i 00T ) [T T 85
ETR5. 37T T z fLoah] T A5 2 0 |
[T RS b L (T T e B
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(R)-2s:

(R)-4-Chloro-N-(2-hydroxy-2-phenylethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide.

HPLC (AD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,

tmajor = 19 1’1’111’1, tminor = 22 1’1’111’1).

Boig cmnges
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maL BAIEE 425158
400+
o o —=
300 0 —= CI4< :% -N OH
Cl §*N OH C“)
200 5
1009 (S)
(R)
o £ T 4
00 25 50 75 100 125 150 175 200 25 20 75 300 325 350 75 min
ol ~l
n[hEHEnE [63%ien 2
2 &% | mewmd | ke | wm® | wmes | &E | aES
1 RI19. 596 19. 896 1 20250197 96. 5449 421119 95. BETE
B RIZZ. 443 22449 2 T2ATIZ 34551 13573 43124
Translation of Chinese into English as follows.
Fable view ol
N""I“""“I Ketlime  Peak Area Arcea®s Heighi Height %%
T Mame |min| T T T T T
B[ = HRAD [ [ ot |
e E% | WEmA | me | &® wn | amm | ame | =]
i IERTH LR THE 1 [T ) [ 6T, BEG
T35 3177 B TT 2 fLoa b L | A5 2, W |
ooE: AU LI FELE B o
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(R)-2t:  (R)-4-Bromo-N-(2-hydroxy-2-phenylethyl)-N-(prop-2-yn-1-yl)benzenesulfonamide.

HPLC (AD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,
tmajor = 21 1’1’111’1, tminor = 24 1’1’111’1).
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Translation of Chinese into English as follows.
Fable view of
compound Kei Time  Peak Area Arca®s Heighi Height %6
T Moame |min] T T T T T
o LEmNE i Vi [ ot |
e R | mEwe | e | @& |  @mem | am | [y | «|
1 CIENTF [EX [T i [T T Al [ 0T 85
ETiE. 1T AT £ ploay] W AL . e |
OOE: FUE T e FECL K] ]
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(R)-2u:

(R)-N-(2-hydroxy-2-phenylethyl)-4-Nitro-N-(prop-2-yn-1-yl)benzenesulfonamide.

HPLC (AD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,

tmajor = 39 min, tminor = 43 min).
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Translation of Chinese into English as follows.
Fable view of
compound RetTime  Peak Area Arca®s Height Heighit %a
T MName [min] T T T T T
O] i Viems [ Et|
e &% | mEHA | we | m& | @en |  am | ' | a]
i CIERFF] LR THE i [T T A [t UT. A5G
Lidieay W WT I 1B0AS 1T A0g 2. M08 |
oo ULV CC Ly, s o
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(R)-3a:

(R)-6-Methyl-2-phenyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine.

HPLC  (OJ-

H,elute:Hexane/i-PrOH=90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 15

mln, tminor = 23 mln).
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Translation of Chinese into English as follows.
Fable view of
compound RetTime  Peak Area Area®s Height Height %%
T MNoame | miin| T T T T T
B EthRRE i Ve [ it |
T % | OaMA | w | @& | @t | mm | s | -
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(R)-3b: (R)-2-(4-fluorophenyl)-6-Methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC (OJ-H,
elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 16

mln, tminor = 26 mln).
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Translation of Chinese into English as follows.
Lable view ol
compound RetlTime  Peak Area Area®s Height Height %6
T MName [min| T T T T T
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(R)-3c: (R)-2-(3-fluorophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC (OZ-H,
elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 12

mln, tminor = 17 mln).
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Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Area%
T Name [ min| T T T T
oA nERE
I Ef 3 | madE | e | [T | [1:4 [
1 RT16. 273 16.273 1 29062295 1157381 98. 0529
2 RT18. 111 18.111 2 571084 24431 1.9471
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(R)-3d: (R)-2-(2-fluorophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC (OJ-H,
elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 28 min,

tminor = 37 l’l’lll’l).
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Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%
T Name |min] T T T T
o| LS BENE
s % | mewE | [T | i} | [T | (o) ]
1 RT16.273 16.273 1 29062288 1157381 98. 0529
H RT18. 111 18.111 2 STT094 24437 1.9471
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(R)-3e: (R)-2-(4-chlorophenyl)-6-Methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC (OZ-H,
elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 11

mln, tminor = 22 mln).
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Translation of Chinese into English as follows.

Table view of
compound

) RetTime Peak Area Height Area%
T Name |min] T T T T
oL mERE
e % |  mawE | e | (13 I wE | (%)
1 KT16.273 16.273 1 29082298 1157381 98, 0529
2 RT18.111 18.111 2 S5TT094 24437 1.9471

49



(R)-3f: (R)-2-(3-chlorophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC (OZ-H,
elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 10

mln, tminor = 13 mln).
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Translation of Chinese into English as follows.
I'able view of
compound RetTime Peak  Area Area% Height Height %
T Name |min| r T T T T
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(R)-3g: (R)-2-(2-chlorophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC (OZ-H,
elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 9 min,

tminor = 13 mln)
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Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Area%
T Name |min] T T T T
o LEHRNE
12 £% | masE | e [ [ s |
1 RT16. 273 16.273 1 29062298 1157361 98, 0529
z KT18. 111 18.111 2z ST7094 24437 1.9471
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(R)-3h: (R)-2-(4-bromophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC (OZ-H,
elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 12

mln, tminor = 25 mln).
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Translation of Chinese into English as follows.
Table view of
compound . RetTime Peak Area Height Area%
T Name |min] T T T T
oS DRNE
e % | @esE | [T [ e | (-1 wes |
1 RT16. 273 16. 273 1 29062298 1157381 98, 0529
2 RT18.111 18. 111 2 571084 24437 1.9471
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(R)-3i: (R)-2-(3-bromophenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC (OZ-H,
elute: Hexane/i-PrOH = 95/5, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 21 min,

tminor = 26 mln)
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3 FIZ0. 766 20, 765 1 166115 5433 0. 5405
5 RIZ6. 211 26.211 2 17707202 332080 59. 0535
Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Area%o
T Name |min]| T T T T
o LA DEAE
o8 % | manE | " e [ B | e ]
T KT16.273 16.213 1 20062258 1157381 98, 0529
2 RT18. 111 18.111 2 577084 24437 1.9471
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(R)-3j:

(R)-6-Methyl-4-tosyl-2-(4-(trifluoromethyl)phenyl)-3,4-dihydro-2H-1,4-oxazine.

HPLC (OZ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,

tmajor= 12 l’l’lll’l, tminor = 17 mln).
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Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%
T Name |min| T T T T
o| LEERE
e &k | @mamE | " | [ | [T | WS
1 FT16.213 16.213 1 20062296 1157381 9. 0520
2 ET18. 111 18.111 2 STT094 24437 1. 9471
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(R)-3k: (R)-4-(6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazin-2-yl)benzonitrile. HPLC (OD-H ,
elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 19

mll’l, tminor = 25 mln).
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Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%
T Name |min] T T T T
o| kATERE
s F ] | mawE | e [ [1.4 s |
T KT16. 213 16.273 1 20062298 1157381 95, 0529
2 KT18. 111 18. 111 2 ST7094 24437 1.9471
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(R)-31:

(R)-6-Methyl-2-(p-tolyl)-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC

(0Z-

H,elute:Hexane/i-PrOH = 95/5, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C , tmajor = 17

mln, tmin0r= 25 mln ).
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Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Area%
T Name |min] T T T T
ojitemERE
e E | measE | e | [T [ | wmes ]
1 RT16.273 16.273 1 29062298 1157381 98, 0529
2 RTI8. 111 18.111 2 577094 24437 1.9471
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(R)-3m:

(R)-2-(4-methoxyphenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine.

HPLC

(OZ-H, elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor

= 14 mln, tminor = 30 1’1’111’1).
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Translation of Chinese into English as follows.
TFable view of
compound RetlTime Peak Arca Arca®e Height Height %%
T Name |min] r T T T T
B|swREnE [6dView [ [ |
T % | mEwM | e | @e aEn ar | ams | a|
1 minz 13N 1 aSxMe 7140 L] T A
ms n 1sm L2 b z20M s 2 s |
DREFO SR GESN (iR T ] o]
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(R)-3n: (R)-2-(3-methoxyphenyl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC (OZ-
H, elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor =

12

min, tminor = 16 min).
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Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Area%
T Name |min| T T T T
o[ LEhERE
e £% | mawE | e [ 14 (5t
T KT16.213 16.213 1 29062296 1157381 96, 0528
2 RT1S. 111 18. 111 2 STT094 24437 1.9471
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(R)-3o0:

(R)-2-([1,1'-biphenyl]-4-yl)-6-methyl-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC

(OD-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor

= 13 mll’l, tminor = 18 l’l’lll’l).
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Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Arca%
T Name [min| T T T T
o|EBENE
D¢ & | mamE | [ | [ F [
T KT16.213 16.213 1 29062298 1157381 98,0529
z RT18. 111 18. 111 2 577034 24437 1.9471
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(R)-3p: (R)-6-Methyl-2-(naphthalen-2-yl)-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC (OJ-H,
elute: Hexane/i-PrOH = 85/15, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 29

min, tminot = 52 min).
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Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Area%
T Name |min] T T T T
o|tatEnm
102 £& | mamiE | e | [ | [ | s |
T 116213 16.213 1 79062295 1157381 9. 0529
2 RT18. 111 18. 111 2 577094 24437 1.9471
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(R)-3q: (R)-6-methyl-2-(thiophen-2-yl)-4-tosyl-3,4-dihydro-2H-1,4-oxazine. HPLC (OZ-H,
elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 14

mln, tminor = 17 mln).
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Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Area%
T Name |min]| T T T T
olkamERE
s £ | mawa | [N [ (1.4 s |
1 116,273 16.213 1 29062255 1157301 56,0528
2 RT18. 111 18.111 2 577094 24437 1.9471
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(R)-3r:

(R)-4-((4-fluorophenyl)sulfonyl)-6-methyl-2-phenyl-3,4-dihydro-2 H-1,4-oxazine.

HPLC (OJ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,

tmajor = 20 l’l’lll’l, tminor = 29 l’l’lll’l).
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Translation of Chinese into English as follows.
I'able view of
compound RetTime Peak Arca Arca®es Height Height %%
T Name |min| T T T T T
o] amnrm [ View [ Ect |
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(R)-3s: (R)-4-((4-chlorophenyl)sulfonyl)-6-methyl-2-phenyl-3,4-dihydro-2H-1,4-oxazine.
HPLC (OJ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,

tmajor = 18 l’l’lll’l, tminor = 26 l’l’lll’l).
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Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Arca%
T Name |min] T T T T
e
e &% | @gesE | e [ | (14 dbis
T RI16. 213 16.273 1 29062298 1157381 96. 0529
2 ET18.111 18.111 2 STT094 24437 1.9471
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(R)-3t: (R)-4-((4-bromophenyl)sulfonyl)-6-methyl-2-phenyl-3,4-dihydro-2H-1,4-oxazine.

HPLC (OJ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C
tmajor = 21 l’l’lll’l, tminor = 32 l’l’lll’l).

my BARE 49512

2004
1504 / <
] Br«@ -N o

100 r
; (4 b

T T T

s

O=wn=0

b

/\ & hd
g
h T T T T T T T T T T Q
oo a0 100 150 200 250 300 350 400 450 500 550 min
ki il
| EHEIE
Iz T Rawid | e i 1 mfs |
il FT19. 906 19,906 1 EE75101 50057 50, 3532
H EI32. 671 32,871 2 5496085 38526 49.6468
i BAIRE 124,205
1254 -
100]
5 o~ 9~
75 Br*@*ﬁ*N ) Br S-N. O r
1 0 o \
50
25_5 (S) (R) -
U‘ L" \'s T & f L %
00 0 100 150 200 20 300 =0 00 450 500 20 iy
] o]
o kEHRIE
mz &8 | @®2sid | [T [T | BE | [T |
1 RI20. 508 o0, 398 1 4537 4385 7 4391
g EI31. 681 31,681 2 18624776 122605 o7 5609
Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%o
T Name |min| T T T T
o] aEnE
iy E | mewmE | e | [ | 13 | Wi
T 116,273 16.213 1 29062296 1157381 96,0529
2 RT18. 111 18. 111 2 577094 24437 1.9471
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(R)-3u:

(R)-6-methyl-4-((4-nitrophenyl)sulfonyl)-2-phenyl-3,4-dihydro-2 H-1,4-oxazine.

HPLC (OZ-H, elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C,

tmajor = 34 min, tminor = 43 min).
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Translation of Chinese into English as follows.
Table view of
compound RetTime Peak Area Height Area%
T Name |min] T T T T
o] #EHRE
12 2% | memE | e | [ | 13 [t
1 ¥116.213 16.213 1 29062298 1157381 9. 0528
2 ET18.111 18.111 2 STT084 24437 1.9471
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4:

(2S,6R)-4-((4-bromophenyl)sulfonyl)-2-methyl-6-phenylmorpholin-2-ol. HPLC (IC-H,

elute: Hexane/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min, 25 °C, tmajor = 25

mln, tminor = 29 mln).
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Translation of Chinese into English as follows.
Table view of
compound ) RetTime Peak Area Height Area%s
T Name |min] T T T T
o e TEIE
e & | ®maxE | " | 2] | [ | s
1 KT16.273 16. 273 i) 29062298 1157381 9. 0529
2 ET18. 111 18111 2 STT094 24437 1.9471
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7. The "TH-NMR and 3C-NMR of compounds (1-2), chiral products (3), and 4.

'H-NMR and BC-NMR spectra of 1a.
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'TH-NMR and BC-NMR spectra of 1b.
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'H-NMR and 3C-NMR spectra of 1c.
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TH-NMR and BC-NMR spectra of 1d.
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'H-NMR and C-NMR spectra of le.
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TH-NMR and BC-NMR spectra of 1f.
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TH-NMR and BC-NMR spectra of 1g.
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'TH-NMR and BC-NMR spectra of 1h.
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TH-NMR and BC-NMR spectra of 1i.
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TH-NMR and BC-NMR spectra of 1j.
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TH-NMR and BC-NMR spectra of 1k.
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'TH-NMR and BC-NMR spectra of 11.
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'TH-NMR and BC-NMR spectra of 1m.
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H-NMR and BC-NMR spectra of 1n.
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H-NMR and BC-NMR spectra of 1o.
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H-NMR and BC-NMR spectra of 1p.
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TH-NMR and BC-NMR spectra of 1q.
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'H-NMR and 3C-NMR spectra of 1r.
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TH-NMR and C-NMR spectra of 1s.
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TH-NMR and BC-NMR spectra of 1t.
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'TH-NMR and BC-NMR spectra of 1u.
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'TH-NMR and BC-NMR spectra of (R)-2a.
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TH-NMR and BC-NMR spectra of (R)-2b.
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'TH-NMR and BC-NMR spectra of (R)-2c.
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TH-NMR and BC-NMR spectra of (R)-2d.
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'TH-NMR and BC-NMR spectra of (R)-2e.
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'TH-NMR and 3C-NMR spectra of (R)-2f.

60T\
60T —
oz’

we—

9ze
LTt

o0ce

1ee

et

seef E—
om.&m

6c°€

o1y
S.«/
RS
m_.vv T
oz

1T

sty

sty

S6h~,
96t —
L6

867

9TL
OSW
L
6TL —
e’/

orL~
we”” fmj

Fooz

Fooz

Fot

Toos
Foot

Fset

081 —

LL'8E—

8SPS —

L~
9SPL~
POLL~
9L

S a4l

0r'9TI /
10821 ~\°
SE'8T1

6621 N
1081
oLbEl \
sl
95°Erl N
€91

o,

TsN

Cl

f1 (ppm)

93



'TH-NMR and BC-NMR spectra of (R)-2g.
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TH-NMR and BC-NMR spectra of (R)-2h.
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'TH-NMR and BC-NMR spectra of (R)-2i.
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'TH-NMR and 3C-NMR spectra of (R)-2j.
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TH-NMR and BC-NMR spectra of (R)-2k.
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'H-NMR and BC-NMR spectra of (R)-2l.
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'TH-NMR and C-NMR spectra of (R)-2m.
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TH-NMR and BC-NMR spectra of (R)-2n.
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'TH-NMR and BC-NMR spectra of (R)-2o0.
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TH-NMR and BC-NMR spectra of (R)-2p.
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TH-NMR and BC-NMR spectra of (R)-2q.
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'TH-NMR and BC-NMR spectra of (R)-2r.
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'TH-NMR and 3C-NMR spectra of (R)-2s.
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'TH-NMR and 3C-NMR spectra of (R)-2t.
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TH-NMR and BC-NMR spectra of (R)-2u.
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'TH-NMR and BC-NMR spectra of (R)-3a.
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TH-NMR and BC-NMR spectra of (R)-3b.
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'TH-NMR and BC-NMR spectra of (R)-3c.
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TH-NMR and BC-NMR spectra of (R)-3d.
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'TH-NMR and BC-NMR spectra of (R)-3e.
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'TH-NMR and 3C-NMR spectra of (R)-3f.
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'TH-NMR and BC-NMR spectra of (R)-3g.
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TH-NMR and BC-NMR spectra of (R)-3h.
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'TH-NMR and BC-NMR spectra of (R)-3i.
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'TH-NMR and 3C-NMR spectra of (R)-3j.
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TH-NMR and BC-NMR spectra of (R)-3k.

€81 w
€81

WWls~————————

OSIA v§T—

e

pre~y —_
E.mﬁ

Le

OTH 0¥'¢
S8°¢
s8¢
88'¢
88°¢ N.
(14

ey -
mm.q\
oey

€09 — — -

vrL
oL
9L
8b'L -

0s'L— E—
LA
YLL

8L
8L
98°L
98°L

CN

Foo't

0T
0T
00T
00T

f1 (ppm)

96'LT —

PLIT—

OSWT ST o7

908y —

LEEL—

8L°001 —

1811 —

0Tl —

PLLTIN
wLer -
PLOST—
£IEEl —
seet

YTorl —
TepT ~
Wyl —

CN

N

o,
T

%
—

f1 (ppm)

119



'H-NMR and BC-NMR spectra of (R)-3.
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'H-NMR and 3C-NMR spectra of (R)-3m.
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TH-NMR and BC-NMR spectra of (R)-3n.

wiy
43

We~~————
OSWA +§'T—

$0'€
oo.mW
e
mo.w\

Ot e

8L'E
mw.m“

035 —
08°¢

08°¢ |
18°¢
€8°¢
€8¢
8¢ ]
8¢ ]
s6°¢ |
96 |
86'¢ |
86°¢ 0
6657
€9
L9
L9
929
8,9
269
69
€691
€69
qm.o%
769
69 ¥ _
697
6TL
;.FW
€L
L —

f

5L NN
vsL
ss'L
UL
SLL O\\
oLL
L

TsN

OCH;

o I

Fooe

0°€
01
o0t

ooz
00'T

oo
00T

H\.oo.m

T
0.5

0.0

1.0

1.5

2.0

4.0

5.5

6.0

f1 (ppm)

€81 —
L6TIT—

OSINA Sst'ov —

S6'8Y —

$6'SS—

10vL —

99°001 —

8STI1
811"
60°611 ~

TE8TI

T90ET ~

LA,

66'0€1
08'cel "
1S°6€1 —

9e1p1
1shl ~

YT091 —

OCH;
N

’

TsN

f1 (ppm)

122



TH-NMR and BC-NMR spectra of (R)-3o0.
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TH-NMR and BC-NMR spectra of (R)-3p.
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TH-NMR and BC-NMR spectra of (R)-3q.
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'TH-NMR and BC-NMR spectra of (R)-3r.
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TH-NMR and 3C-NMR spectra of (R)-3s.
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'H-NMR and 3C-NMR spectra of (R)-3t.
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TH-NMR and BC-NMR spectra of (R)-3u.
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4: (25,6R)-4-((4-bromophenyl)sulfonyl)-2-methyl-6-phenylmorpholin-2-ol.
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