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1. GENERAL INFORMATION

All solvents were dried before use following the standard procedures. Unless 
otherwise indicated, all starting materials purchased from commercial suppliers were 
used without further purification. The 1H and 13C NMR spectra were recorded on 
Bruker AV-400 MHz in the indicated solvents. Chemical shifts are reported in δ (ppm) 
referenced to an internal TMS standard for 1H NMR and CDCl3 (δ = 77.10 ppm) for 
13C NMR. Coupling constants (J) are quoted in Hz.IR spectra were recorded on 
Nicolet iN 10 MX. ESI mass spectra were recorded on Agilent1200/G6100A.

2. GENERAL PROCEDURE FOR THE ALLYLATION OF ALDIMNES

+ Bpin
CuCl (5 mol%)

MeOH ( 4 equiv)
t-BuONa (6 mol%)

THF, RT, 40 h
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A dried Schlenk flask was charged with CuCl (0.01mmol, 5 mol%), NaOtBu 
(0.012 mmol, 6 mol%), (S)-L6 (0.012mmol, 6 mol%), and freshly distilled dry THF 
(1 mL) under argon atmosphere. The reaction mixture was stirred at room temperature 
for 0.5 h. Then allylboronic acid pinacol ester (2, 0.4 mmol, 2.0 equiv) was added and 
the mixture was allowed to stir for another 0.5 h under argon atmosphere at room 
temperature. A solution of aldimine 1 (0.2mmol) in freshly distilled THF (1 mL) and 
MeOH (32 μL, 4.0 equiv) was then added to the Schlenk flask. The mixture was 
allowed to stir for 40 h at room temperature under argon atmosphere. The resulting 
mixture was cooled to 0 oC, quenched with ethylenediamine (2 mL) and saturated 
aqueous NaCl (2 mL), then extracted with ethyl acetate (4 mL×3). The combined 
organic phases were dried over anhydrous Na2SO4, filtered and concentrated in vacuo. 
The residue was purified by silica gel (300-400 mesh) column chromatography to 
afford the desired product 3.

(R)-2-Methyl-N-((R)-1-phenylbut-3-en-1-yl)propane-2-sulfinamide (3a)[1]

White solid. 97% yield; [α]D
23.5 32.8 (c 0.55, CHCl3) for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ(ppm) 1.15 (s, 9H), 2.44−2.51 (m, 

1H), 2.62−2.68 (m, 1H), 3.44 (s, 1H), 4.35−4.40 (m, 1H), 

4.93−4.98 (m, 2H), 5.50−5.57 (m, 1H), 7.18−7.29 (m, 5H); 13C 
NMR (100 MHz, CDCl3): δ(ppm) 22.61, 41.16, 55.93, 58.42, 
118.15, 127.21, 127.81, 128.60, 133.74, 141.82.

(1) X.-W. Sun, M.-H. Xu and G.-Q. Lin, Org. Lett., 2006, 8, 4979.
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(R)-2-Methyl-N-((R)-1-(p-tolyl)but-3-en-1-yl)propane-2-sulfinamide (3b)[2]

White solid. 99% yield; [α]D
24 76.7 (c 1.0, CHCl3); for dr > 

99:1；1H NMR (400 MHz, CDCl3): δ (ppm) 1.21 (s, 9H), 2.33 
(s, 3H), 2.502.57 (m, 1H), 2.682.76 (m,1H), 3.45 (s, 1H), 
4.384.43 (m, 1H), 4.995.06 (m, 2H), 5.565.65 (m, 1H), 7.14 
(d, 2H, J = 8.0 Hz), 7.21 (d, 2H, J = 8.0 Hz); 13C NMR (100 
MHz, CDCl3): δ (ppm) 21.20, 22.73, 41.17, 55.96, 58.29, 118.13, 

127.23, 129.38, 134.02, 137.61, 138.92.

(R)-N-((R)-1-(4-Chlorophenyl)but-3-en-1-yl)-2-methylpropane-2-sulfinamide 
(3c)[2]

White solid. 93% yield; [α]D
24 29.9 (c 2.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.22 (s, 9H), 2.482.56 (m, 
1H), 2.682.75 (m, 1H), 3.48 (s, 1H), 4.414.45 (m, 1H), 
5.015.06 (m, 2H), 5.555.65 (m, 1H), 7.257.28 (m, 2H), 
7.307.34 (m, 2H); 13C NMR (100 MHz, CDCl3): δ (ppm) 22.68, 
41.20, 56.15, 57.98, 118.70, 128.70, 128.88, 133.40, 133.65, 
140.41.

(R)-2-Methyl-N-((R)-1-(4-(trifluoromethyl)phenyl)but-3-en-1-yl)propane-2-
sulfinamide (3d)[2]

White solid. 99% yield; [α]D
24 19.0 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.22 (s, 9H), 2.492.57 (m, 
1H), 2.682.76 (m, 1H), 3.49 (d, 1H, J = 4.00 Hz), 4.46 (dd, 1H, 
J = 11.2, 6.4 Hz), 5.025.07 (m, 2H), 5.565.66 (m, 1H), 7.19 (d, 
2H, J = 8.0 Hz) , 7.36 (d, 2H, J = 8.4 Hz); 13C NMR (100 MHz, 
CDCl3): δ (ppm) 22.69, 41.31, 56.20, 58.07, 118.74, 119.27, 

121.11, 121.82, 128.76,133.38, 140.64, 148.80.

(R)-N-((R)-1-(4-Methoxyphenyl)but-3-en-1-yl)-2-methylpropane-2-
sulfinamide(3e)[2]

White solid. 98% yield; [α]D
24 29.2 (c 2.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.22 (s, 9H), 2.482.56 (m, 
1H), 2.692.77 (m, 1H), 3.42 (d, 1H, J = 3.2 Hz), 3.80 (s, 3H) 
4.374.43 (m, 1H), 5.005.06 (m, 2H), 5.565.67 (m, 1H), 6.87 
(d, 2H, J = 8.4 Hz) , 7.24 (d, 2H, J = 8.4 Hz); 13C NMR (100 
MHz, CDCl3): δ (ppm) 22.70, 41.17, 55.31, 55.92, 57.98, 113.99, 

118.13, 128.48, 133.94, 134.02, 159.17.

(2) X.-W. Sun, M.-H. Xu and G.-Q. Lin, Org. Lett., 2006, 8, 4979.
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(R)-2-Methyl-N-((R)-1-(m-tolyl)but-3-en-1-yl)propane-2-sulfinamide (3f)
White solid. 99% yield; [α]D

24 51.7 (c 2.0, CHCl3); for dr > 99:1; 
1H NMR (400 MHz, CDCl3): δ (ppm) 1.22 (s, 9H), 2.35 (s, 1H ), 
2.502.58 (m, 1H), 2.702.74 (m, 1H), 3.47 (d, 1H, J = 3.2 Hz), 
4.374.43 (m, 1H), 5.005.07(m, 2H), 5.585.65 (m, 1H), 
7.087.13 (m, 1H), 7.217.27 (m, 1H); 13C NMR (100 MHz, 
CDCl3): δ (ppm) 21.54, 22.72, 41.26, 56.00, 58.06, 118.09, 

124.30, 128.06, 128.60, 128.67, 138.34, 141.91; IR (KBr) ν (cm-1) 3214, 3074, 2978, 
2955, 2923, 2866, 1640, 1608, 1489, 1363, 1058, 913, 786, 705; ESI-MS (m/z): 266.2 
(M+H), 288.1 (M+Na); HRMS (FTMS-ESI) for [C15H24NOS]: calcd. 266.1579, 
found 266.1572.

(R)-N-((R)-1-(3-Chlorophenyl)but-3-en-1-yl)-2-methylpropane-2-sulfinamide 
(3g)[3]

White solid. 92% yield; [α]D
25 28.1 (c 3.5, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.22 (s, 9H), 2.492.55 
(m, 1H), 2.672.75 (m, 1H), 3.55 (d, 1H, J = 4.0 Hz), 4.42 (dd, 
1H, J = 12.0, 6.0 Hz), 5.025.07 (m, 2H), 5.555.64 (m, 1H), 
7.207.32 (m, 4H); 13C NMR (100 MHz, CDCl3): δ (ppm) 22.61, 
41.16, 56.12, 58.09, 118.66, 125.57, 127.27, 128.01, 129.92, 

133.26, 134.45, 143.99.

(R)-2-Methyl-N-((R)-1-(o-tolyl)but-3-en-1-yl)propane-2-sulfinamide (3h)[3]

White solid. 90% yield; [α]D
24 76.5 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.21 (s, 9H), 2.38 (s, 3H), 
2.562.59 (m, 1H), 2.692.71 (m, 1H), 3.44(d, 1H, J = 2.0 Hz), 
4.694.74 (m, 1H), 5.005.08 (m, 2H), 5.585.64 (m, 1H), 
7.147.20 (m, 3H), 7.35 (d, 1H, J = 7.2 Hz); 13C NMR (100 
MHz, CDCl3): δ (ppm) 19.56, 22.73, 40.66, 53.74, 55.97, 118.33, 

126.40, 126.41, 127.63, 130.76, 133.91, 135.77, 139.89.

(R)-N-((R)-1-(2-Bromophenyl)but-3-en-1-yl)-2-methylpropane-2-sulfinamide 
(3i)[3]

White solid. 91% yield; [α]D
255.0 (c 1.05, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.21 (s,9H), 2.602.69 (m, 
2H), 3.78 (d, 1H, J = 5.6 Hz), 4.92 (dd, 1H, J =12.4, 6.4 Hz), 
5.065.11 (m, 2H), 5.635.73 (m, 1H), 7.257.23 (m, 1H), 
7.267.30 (m, 1H), 7.35 (dd, 1H, J = 8.0, 1.2Hz), 7.42 (dd, 1H, J 
= 7.6, 1.6 Hz); 13C NMR (100 MHz, CDCl3): δ (ppm) 22.67, 

40.43, 56.48, 57.32, 118.87, 123.32,127.69, 128.78, 129.14, 133.24, 133.48, 140.87.

(3) X.-W. Sun, M.-H. Xu and G.-Q. Lin, Org. Lett., 2006, 8, 4979.
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(R)-2-Methyl-N-((R)-1-(naphthalen-2-yl)but-3-en-1-yl)propane-2-sulfinamide 
(3j)[4]

White solid. 94% yield; [α]D
25 59.8 (c 0.5, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.24 (s, 9H), 2.612.70 
(m, 1H), 2.802.88 (m, 1H), 3.60 (s,1H), 4.594.64 (m, 1H), 
5.005.08 (m, 2H), 5.595.70(m, 1H), 7.447.50 (m, 3H), 7.77 
(s, 1H), 7.797.85 (m, 3H); 13C NMR (100 MHz, CDCl3): δ 
(ppm) 22.72, 41.08, 56.10, 58.87, 118.36, 125.12, 126.15, 

126.32, 126.36, 127.73, 128.08, 128.60, 133.09, 133.30, 133.81, 139.20.

(R)-N-((S)-Hex-5-en-3-yl)-2-methylpropane-2-sulfinamide (3k)[4]

Yellow oil. 99% yield; [α]D
25 73.4 (c 1.0, CHCl3); for dr>99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 0.96 (t, 3H, J = 7.6 Hz), 
1.20 (s, 9H), 1.571.65 (m, 2H), 2.242.30 (m, 2H), 3.06 (d, 1H, 
J = 5.6 Hz), 3.213.26 (m, 1H), 5.055.10 (m, 2H), 5.735.81 
(m, 1H); 13C NMR (100 MHz, CDCl3): δ (ppm) 10.18, 22.74, 
28.55, 39.35, 55.90, 57.38, 117.79, 134.54.

(R)-2-Methyl-N-((R)-2-methylhex-5-en-3-yl)propane-2-sulfinamide (3m)[4]

Yellow oil. 90% yield; [α]D
25 41.4 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 0.96 (dd, 6H, J = 11.6, 6.8 
Hz), 1.21(s, 9H), 1.901.98 (m, 1H), 2.192.30 (m,2H), 
3.113.16 (m, 2H), 5.045.10 (m, 2H), 5.735.84 (m, 1H); 13C 
NMR (100 MHz, CDCl3): δ (ppm) 18.14, 18.32, 31.84, 36.85, 
56.02, 61.40, 117.19, 135.28.

(R)-2-Methyl-N-((S)-1-phenylhex-5-en-3-yl)propane-2-sulfinamide (3n)[4]

White solid. 91% yield; [α]D
25 85.5 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.19 (s, 9H), 1.881.94 
(m, 2H), 2.33 (t, 2H, J = 6.4 Hz), 2.702.76 (m, 2H), 3.11 (d, 1H, 
J = 6.0 Hz), 3.35 (dd, 1H, J = 12.0, 6.0 Hz), 5.085.12 (m, 2H), 
5.705.81 (m, 1H),7.157.22 (m, 3H), 7.247.30 (m, 2H); 13C 
NMR (100 MHz, CDCl3): δ (ppm) 22.74, 32.00, 37.20, 40.15, 

55.58, 55.94, 118.11, 126.04, 128.54, 128.57, 134.30, 141.53.

(4) X.-W. Sun, M.-H. Xu and G.-Q. Lin, Org. Lett., 2006, 8, 4979.
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3. GENERAL PROCEDURE FOR THE ALLYLATION OF KETIMINES

(S)-L6

NP
O

O
+ Bpin

CuCl (5 mol%)

MeOH ( 4 equiv)
t-BuONa (6 mol%)

THF, RT, 70 h

(S)-L6 (6 mol%)

(5.0 equiv)

5 (SS) 2 6 (SS,R)
Ar Me

N
S
O

Ar

HN
S
OMe

R

A dried Schlenk flask was charged with CuCl (0.01mmol, 5 mol%), NaOtBu 
(0.012 mmol, 6 mol%), (S)-L6 (0.012mmol, 6 mol%), and freshly distilled dry THF 
(1 mL) under argon atmosphere. The reaction mixture was stirred at room temperature 
for 0.5 h. Then allylboronic acid pinacol ester (2, 0.4 mmol, 2.0 equiv) was added and 
the mixture was allowed to stir for another 0.5 h under argon atmosphere at room 
temperature. A solution of ketimine 5 (0.2 mmol) in freshly distilled THF (1 mL) and 
MeOH (32 μL, 4.0 equiv) was then transferred to the Schlenk flask. The mixture was 
allowed to stir for 40 h at room temperature under argon atmosphere. The resulting 
mixture was cooled to 0 oC, quenched with ethylenediamine (2 mL) and saturated 
aqueous NaCl (2 mL), then extracted with ethyl acetate (4 mL×3). The combined 
organic phases were dried over anhydrous Na2SO4, filtered and concentrated in vacuo. 
The residue was purified by silica gel (300-400 mesh) column chromatography to 
afford the desired product 6.

(S)-2-Methyl-N-((R)-2-phenylpent-4-en-2-yl)propane-2-sulfinamide (6a)[5]

White solid. 91% yield; [α]D
25 +68.7 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.23 (s, 9H), 1.77(s, 3H), 
2.69 (d, 2H, J = 7.6 Hz), 3.75 (s, 1H), 5.125.20 (m, 2H), 
5.535.61 (m, 1H), 7.237.44 (m, 5H); 13C NMR (100 MHz, 
CDCl3): δ (ppm) 22.92, 27.90, 49.17, 56.32, 60.01,120.54, 
126.43, 127.12, 128.33, 133.21, 145.42

(S)-2-Methyl-N-((R)-2-(p-tolyl)pent-4-en-2-yl)propane-2-sulfinamide (6b)[6]

White solid. 93% yield; [α]D
25 +86.8 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.22 (s, 9H), 1.75(s, 3H), 
2.34(s, 3H), 2.66 (d, 2H, J = 7.6 Hz), 3.72 (s, 1H), 5.115.19 (m, 
2H), 5.535.62 (m, 1H), 7.15 (d, 2H, J = 8.0 Hz), 7.32 (d, 2H, J 
= 8.0 Hz); 13C NMR (100 MHz, CDCl3): δ (ppm) 21.05, 22.92, 
27.93, 49.21, 56.27, 59.80, 120.35, 126.37, 129.03, 133.37, 
136.74, 142.45.

(5) J. A. Sirvent, F. Foubelo and M. Yus, Chem. Commun., 2012, 48, 2543.
(6) X.-W. Sun, M.-H. Xu and G.-Q. Lin, Org. Lett., 2006, 8, 4979.
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(S)-2-Methyl-N-((R)-2-(m-tolyl)pent-4-en-2-yl)propane-2-sulfinamide (6c)[7]

White solid. 93% yield; [α]D
25 +52.1 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.23 (s, 9H), 1.76(s, 3H), 
2.36 (s, 3H), 2.67 (d, 2H, J = 7.2 Hz), 3.73 (s, 1H), 5.125.20 
(m, 2H), 5.545.62 (m, 1H), 7.067.08 (m, 1H), 7.227.26 (m, 
3H); 13C NMR (100 MHz, CDCl3): δ (ppm) 21.79, 22.94, 27.89, 
49.26, 56.32, 59.95, 120.42, 123.53, 127.24, 127.84, 128.21, 
133.38, 137.82, 145.59.

(S)-N-((R)-2-(2-Bromophenyl)pent-4-en-2-yl)-2-methylpropane-2-sulfinamide 
(6d)[8]

Yellow solid. 91% yield; [α]D
25 +37.3 (c 0.2, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.23 (s, 9H), 1.90 (s, 3H), 
3.103.23 (m, 2H), 4.57 (s, 1H), 5.05 (d, 1H, J = 6.4 Hz), 
5.095.18 (m, 1H), 5.415.51 (m, 1H), 7.097.14 (m, 1H), 
7.277.31 (m, 1H), 7.49 (dd, 1H, J = 8.0, 1.2 Hz), 7.61 (dd, J = 
8.0, 1.2 Hz); 13C NMR (100 MHz, CDCl3): δ (ppm) 22.97, 26.23, 

45.30, 56.31, 61.04, 119.57, 121.71, 127.51, 128.95, 129.01, 133.44, 135.94.

(S)-N-((R)-2-(4-Fluorophenyl)pent-4-en-2-yl)-2-methylpropane-2-sulfinamide 
(6e)[7]

White solid. 92% yield; [α]D
24 +62.5 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.22 (s, 9H), 1.76 (s, 3H), 
2.64 (d, 2H, J = 7.6 Hz), 3.72 (s, 1H), 5.135.19 (m, 2H), 
5.505.60 (m, 1H), 7.007.04 (m, 2H), 7.387.43 (m, 2H); 13C 
NMR (100 MHz, CDCl3): δ (ppm) 22.90, 27.93, 49.34, 56.34, 
59.71, 115.08 (d, 1C, J = 20.5 Hz), 120.70, 128.27, 128.36, 
132.93, 141.06, 161.84 (d, 1C, J = 222.5 Hz).

(S)-N-((R)-2-(4-Chlorophenyl)pent-4-en-2-yl)-2-methylpropane-2-sulfinamide 
(6f)[7]

White solid. 92% yield; [α]D
25 +59.7 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.22 (s, 9H), 1.76 (s, 3H), 
2.63 (d, 2H, J = 7.2 Hz), 3.74 (s, 1H), 5.135.19 (m, 2H), 
5.515.56 (m, 1H), 7.31 (d, 2H, J = 8.8 Hz), 7.37 (d, 2H, J = 8.8 
Hz); 13C NMR (100 MHz, CDCl3): δ (ppm) 22.90, 27.77, 49.19, 
56.41, 59.77, 120.84, 128.07, 128.45, 132.77,133.02, 143.95.

(7) X.-W. Sun, M.-H. Xu and G.-Q. Lin, Org. Lett., 2006, 8, 4979.
(8) J. A. Sirvent, F. Foubelo and M. Yus, Eur. J. Org. Chem., 2013, 2461.
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(S)-N-((R)-2-(4-Bromophenyl)pent-4-en-2-yl)-2-methylpropane-2-sulfinamide 
(6g)[9]

Yellow solid. 91% yield; [α]D
24 +48.6 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.21 (s, 9H), 1.75 (s, 3H), 
2.62 (d, 2H, J = 7.2 Hz), 3.72 (s, 1H), 5.135.19 (m, 2H), 
5.505.56 (m, 1H), 7.30 (d, 2H, J = 8.8 Hz), 7.46 (d, 2H, J = 8.4 
Hz); 13C NMR (100 MHz, CDCl3): δ (ppm) 22.91, 27.75, 49.17, 
56.42, 59.81, 120.90, 121.21, 128.43, 131.43, 132.75, 144.53.

(S)-N-((R)-2-(4-Methoxyphenyl)pent-4-en-2-yl)-2-methylpropane-2-sulfinamide 
(6h)[9]

White solid. 93% yield; [α]D
25 +67.9 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.21 (s, 9H), 1.74(s, 3H), 
2.64 (d, 2H, J = 7.6 Hz), 3.69 (s, 1H), 3.81 (s, 3H), 5.115.18 (m, 
2H), 5.505.62 (m, 1H), 6.87 (d, 2H, J = 8.4 Hz), 7.35 (d, 2H, J 
= 8.4 Hz) ;13C NMR (100 MHz, CDCl3): δ (ppm) 22.91, 27.90, 
49.34, 55.29, 56.23, 59.63, 113.54, 120.26, 127.76, 133.39, 
137.33, 158.54. 

(S)-2-Methyl-N-((R)-2-(4-(trifluoromethyl)phenyl)pent-4-en-2-yl)propane-2-
sulfinamide (6i)[9]

White solid. 90% yield; [α]D
25 +41.0 (c 1.0, CHCl3); dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.24 (s, 9H), 1.80 (s, 3H), 
2.67 (d, 2H, J = 7.6 Hz), 3.82 (s, 1H), 5.155.21 (m, 2H), 
5.505.57 (m, 1H), 7.56 (d, 2H, J = 8.4 Hz), 7.60 (d, 2H, J = 8.4 
Hz); 13C NMR (100 MHz, CDCl3): δ (ppm) 22.90, 27.80, 29.77, 
49.09, 56.53, 59.99, 121.23, 122.80, 125.25, 125.29, 125.33, 
125.36, 126.93, 129.19, 129.51, 132.47, 149.55.

(S)-N-((R)-2-(3-Chlorophenyl)pent-4-en-2-yl)-2-methylpropane-2-sulfinamide 
(6j)[9]

White solid. 91% yield; [α]D
24 +35.5 (c 1.0, CHCl3); for dr > 99:1; 

1H NMR (400 MHz, CDCl3): δ (ppm) 1.24 (s, 9H), 1.77 (s, 3H), 
2.64 (d, 2H, J = 7.2 Hz), 3.75 (s, 1H), 5.155.21 (m, 2H), 
5.505.60 (m, 1H), 7.227.25 (m, 1H), 7.267.34 (m, 2H), 
7.407.43 (m, 1H); 13C NMR (100 MHz, CDCl3): δ (ppm) 22.90, 
27.74, 49.18, 56.48, 59.84, 121.05, 124.67, 127.00, 127.27, 
129.61, 132.67, 134.28, 147.72.

(9) X.-W. Sun, M.-H. Xu and G.-Q. Lin, Org. Lett., 2006, 8, 4979.

(R)

HN
S(S)
O

6gBr

(R)

HN
S(S)
O

6hMeO

(R)

HN
S(S)
O

6iF3C

(R)

HN
S(S)
O

6j

Cl
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4. DETERMINATION OF THE DR/EE VALUES

The dr value of the allylation aldimine product was determined by 1H NMR 
analysis of the crude products. In the case of product 3a, the dr value was further 
confirmed by the HPLC analysis of its acetyl derivative 4a, which ensured the 
accuracy of 1H NMR analysis.[10]

3a

NHAc
(1) HCl, MeOH, RT
(2) Ac2O, Et3N, DCM, RT

4a
98.8% ee (Determined by HPLC)

Lit.: []D25 = +115 (c = 1.0, CHCl3)[10]
Found: []D27 = +12.7 (c = 0.1, CHCl3)

d.r. > 99:1
(Determined by

1H NMR analysis)

HN
S
O R

R quant.

HPLC: Daicel Chiralpak OD-H column, detected at 214 nm, eluent: n-hexane / 
iso- propanol = 90:10. 

(a) Determined by 1H NMR analysis

[10] (a) A. Hietanen, T. Saloranta, S. Rosenberg, E. Laitinen, R. Leino and L. T. Kanerva, Eur. J. Org. Chem., 
2010, 909; (b) T. Kohara, Y. Hashimoto and K. Saigo, Tetrahedron, 1999, 55, 6453.

d.r.[(Rs,R) :(Rs,S)] = >99:1
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(b) Confirmed by the HPLC analysis of its acetyl derivative.

The dr value of the allylation ketimine product was determined by 1H NMR 
analysis of the crude products. In the case of product 6a, the dr value was further 
confirmed by the HPLC analysis of its acetyl derivative 7a, which ensured the 
accuracy of 1H NMR analysis.[11]

(1) HCl, MeOH, RT
(2) Ac2O, Et3N, DCM, RT

(R)-7a, Lit.: []D22 = +65.4 (c = 1.2, CHCl3)[11]
Found: []D24 = 31.0 (c = 0.5, CHCl3)

+ Bpin
CuCl (5 mol%)

MeOH ( 4 equiv)
t-BuONa (6 mol%)

THF, RT, 40 h

(S)-L6 (6 mol%)

(5.0 equiv)

5a (RS) 2 6a (RS,S)

+

Ph Me

N
S
O

Ph

HN
S
OMe

S

80% yield
d.r. [(RS,S):(RS,R)] = 11.8:1

7a (S)
84.1% ee

Ph

NHAcMe
S

Determined by HPLC

Determined by 1H NMR analysis

quant.

[11] D. H. Hua, S. W. Miao, J. S. Chen and S. Iguchi, J. Org. Chem., 1991, 56, 4.
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(1) HCl, MeOH, RT
(2) Ac2O, Et3N, DCM, RT

(R)-7a, Lit.: []D22 = +65.4 (c = 1.2, CHCl3)[11]
Found: []D24 = +39.5 (c = 0.5, CHCl3)

+ Bpin
CuCl (5 mol%)

MeOH ( 4 equiv)
t-BuONa (6 mol%)

THF, RT, 40 h

(S)-L6 (6 mol%)

(5.0 equiv)

5a (SS) 2 6a (SS,R)

+

Ph Me

N
S
O

Ph

HN
S
OMe

Ph

HN
S
OMe

R S

6a (SS,S)
91% yield

d.r. [(SS,R):(SS,S)] = >99:1

7a (R)
98.9% ee

Ph

NHAcMe
R

Determined by HPLC

Determined by 1H NMR analysis

quant.

HPLC: Daicel Chiralpak OD-H column, detected at 214 nm, eluent: n-hexane / 
iso- propanol 90:10.

(a) Determined by 1H NMR analysis
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5. COPIES OF NMR SPECTRA



S16

(R)

HN
S(R)
O

3a
Solvent: CDCl3



S17

 1
41

.8
22

 1
33

.7
44

 1
28

.5
96

 1
27

.8
14

 1
27

.2
07

 1
18

.1
50

 7
7.

30
4

 7
7.

10
0

 7
6.

67
4

 5
8.

41
5

 5
5.

92
5

 4
1.

15
8

 2
2.

61
1

200 150 100 50 0 PPM

(R)

HN
S(R)
O

3a
Solvent: CDCl3



S18

Solvent: CDCl3
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