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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 'H and '3C NMR spectra were recorded on
Bruker AV-400 MHz in the indicated solvents. Chemical shifts are reported in 6 (ppm)
referenced to an internal TMS standard for 'H NMR and CDCl; (6 = 77.10 ppm) for
BC 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

\$/ CuCl (5 mol%)
. (S)-L6 (6 mol%)
S\ + A\ -Bpin ( > .Ss P N
o T & tBuONa (6 mol%) ~ HN™ O
RJ\H (1.5 equiv)  MeOH ( 4 equiv)

THF, RT,40 h
1 (Rs) 2 3 (RS,R) ()18

A dried Schlenk flask was charged with CuCl (0.01lmmol, 5 mol%), NaO/Bu
(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 uL, 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 °C, quenched with ethylenediamine (2 mL) and saturated
aqueous NaCl (2 mL), then extracted with ethyl acetate (4 mLx3). The combined
organic phases were dried over anhydrous Na,SO,, 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)!!l
White solid. 97% yield; [a],2*—-32.8 (¢ 0.55, CHCI3) for dr > 99:1;
(;if 'H NMR (400 MHz, CDCls): 8(ppm) 1.15 (s, 9H), 2.44-2.51 (m,

HN" S0
: 1H), 2.62-2.68 (m, 1H), 3.44 (s, 1H), 4.354.40 (m, 1H),
4.93-4.98 (m, 2H), 5.50-5.57 (m, 1H), 7.18-7.29 (m, SH); 13C
3a NMR (100 MHz, CDCL): 8(ppm) 22.61, 41.16, 55.93, 58.42,
118.15,127.21, 127.81, 128.60, 133.74, 141.82.

(R) N

(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)??!

X

HN’S\‘O

RN

Me
3b

White solid. 99% yield; [a],** =76.7 (¢ 1.0, CHCI3); for dr >
99:1; 'H NMR (400 MHz, CDCI3): & (ppm) 1.21 (s, 9H), 2.33
(s, 3H), 2.50-2.57 (m, 1H), 2.68-2.76 (m,1H), 3.45 (s, 1H),
4.38-4.43 (m, 1H), 4.99-5.06 (m, 2H), 5.56-5.65 (m, 1H), 7.14
(d, 2H, J = 8.0 Hz), 7.21 (d, 2H, J = 8.0 Hz); 13C NMR (100
MHz, CDCI3): 6 (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)l2]
Y
Hr;l’s*‘o
R
cl
3c

White solid. 93% yield; [a],>*—29.9 (¢ 2.0, CHCI3); for dr > 99:1;
'"H NMR (400 MHz, CDC13): 8 (ppm) 1.22 (s, 9H), 2.48-2.56 (m,
1H), 2.68-2.75 (m, 1H), 3.48 (s, 1H), 4.41-4.45 (m, 1H),
5.01-5.06 (m, 2H), 5.55-5.65 (m, 1H), 7.25-7.28 (m, 2H),
7.30-7.34 (m, 2H); 3C NMR (100 MHz, CDC13): 8 (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)!?!
Y
Hr;rs*‘o
R
F1C
? 3d

White solid. 99% yield; [a],*—19.0 (¢ 1.0, CHCI3); for dr > 99:1;
'"H NMR (400 MHz, CDC13): 8 (ppm) 1.22 (s, 9H), 2.49-2.57 (m,
1H), 2.68-2.76 (m, 1H), 3.49 (d, 1H, J=4.00 Hz), 4.46 (dd, 1H,
J=11.2,6.4 Hz), 5.02-5.07 (m, 2H), 5.56-5.66 (m, 1H), 7.19 (d,
2H, J= 8.0 Hz), 7.36 (d, 2H, J = 8.4 Hz); 13C NMR (100 MHz,
CDCI3): & (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)!?!

g

Hr;rs*‘o

RN

MeO
3e

White solid. 98% yield; [a],*—29.2 (¢ 2.0, CHCI3); for dr > 99:1;
'"H NMR (400 MHz, CDC13): 8 (ppm) 1.22 (s, 9H), 2.48-2.56 (m,
1H), 2.69-2.77 (m, 1H), 3.42 (d, 1H, J = 3.2 Hz), 3.80 (s, 3H)
4.37-4.43 (m, 1H), 5.00-5.06 (m, 2H), 5.56-5.67 (m, 1H), 6.87
(d, 2H, J = 8.4 Hz) , 7.24 (d, 2H, J = 8.4 Hz); 3C NMR (100
MHz, CDCIs): 6 (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; [a],** —51.7 (¢ 2.0, CHCI3); for dr > 99:1;
(;t/ '"H NMR (400 MHz, CDCI3): & (ppm) 1.22 (s, 9H), 2.35 (s, 1H),
Hr_q’s\‘o 2.50-2.58 (m, 1H), 2.70-2.74 (m, 1H), 3.47 (d, 1H, J = 3.2 Hz),
Me AN 4.37-443 (m, 1H), 5.00-5.07(m, 2H), 5.58-5.65 (m, 1H),
7.08-7.13 (m, 1H), 7.21-7.27 (m, 1H); 3C NMR (100 MHz,
3 CDCI): 6 (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) v (cm!) 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 [C1sH24NOS]®: caled. 266.1579,

found 266.1572.

(R)-N-((R)-1-(3-Chlorophenyl)but-3-en-1-yl)-2-methylpropane-2-sulfinamide
(Bg)P
White solid. 92% yield; [a],>*—28.1 (¢ 3.5, CHCI3); for dr > 99:1;
'H NMR (400 MHz, CDCl3): & (ppm) 1.22 (s, 9H), 2.49-2.55
ancSSo  (m, 1H), 2.67-2.75 (m, 1H), 3.55 (d, 1H, J = 4.0 Hz), 4.42 (dd,

cl Ao IH, J =120, 6.0 Hz), 5.02-5.07 (m, 2H), 5.55-5.64 (m, 1H),
3g 7.20~7.32 (m, 4H); *C NMR (100 MHz, CDCls): § (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)B!
White solid. 90% yield; [a],>*—76.5 (¢ 1.0, CHCI); for dr > 99:1;
\k 'H NMR (400 MHz, CDCls): 8 (ppm) 1.21 (s, 9H), 2.38 (s, 3H),
NS0 2.56-2.59 (m, 1H), 2.69-2.71 (m, 1H), 3.44(d, 1H, J = 2.0 Hz),
©M 4.69-4.74 (m, 1H), 5.00-5.08 (m, 2H), 5.58-5.64 (m, 1H),
3h 7.14-7.20 (m, 3H), 7.35 (d, 1H, J = 7.2 Hz); 13C NMR (100
MHz, CDCL3): § (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
3P
White solid. 91% yield; [a],>—5.0 (¢ 1.05, CHCI3); for dr > 99:1;

~ 'H NMR (400 MHz, CDCL3): § (ppm) 1.21 (s,9H), 2.60-2.69 (m,
cl H‘gls\b 2H), 3.78 (d, 1H, J = 5.6 Hz), 4.92 (dd, 1H, J =12.4, 6.4 Hz),
BN 5.06-5.11 (m, 2H), 5.63-5.73 (m, 1H), 7.25-7.23 (m, 1H),
3i 7.26-7.30 (m, 1H), 7.35 (dd, 1H, J= 8.0, 1.2Hz), 7.42 (dd, 1H, J

= 7.6, 1.6 Hz); 3C NMR (100 MHz, CDCL): § (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
©)
White solid. 94% yield; [a],>*— 59.8 (¢ 0.5, CHCI3); for dr > 99:1;
\‘/ 'H NMR (400 MHz, CDCI3): & (ppm) 1.24 (s, 9H), 2.61-2.70
HNCSSo (m, 1H), 2.80-2.88 (m, 1H), 3.60 (s,1H), 4.59-4.64 (m, 1H),
XY 5.00-5.08 (m, 2H), 5.59-5.70(m, 1H), 7.44-7.50 (m, 3H), 7.77
OO 3 (s, 1H), 7.79-7.85 (m, 3H); 3C NMR (100 MHz, CDCI3): &
(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)!
Yellow oil. 99% yield; [a],** —73.4 (¢ 1.0, CHCI3); for dr>99:1;
'H NMR (400 MHz, CDCls): 8 (ppm) 0.96 (t, 3H, J = 7.6 Hz),
ol 1.20 (s, 9H), 1.57-1.65 (m, 2H), 2.24-2.30 (m, 2H), 3.06 (d, 1H,
HN” "0 J =5.6 Hz), 3.21-3.26 (m, 1H), 5.05-5.10 (m, 2H), 5.73-5.81
NN (m, 1H); 3C NMR (100 MHz, CDCls): & (ppm) 10.18, 22.74,
3k 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; [a],>> —41.4 (¢ 1.0, CHCI3); for dr > 99:1;
\l/ 'H NMR (400 MHz, CDCl3): 8 (ppm) 0.96 (dd, 6H, J = 11.6, 6.8
HN>S0 Hz), 1.21(s, 9H), 1.90-1.98 (m, 1H), 2.19-2.30 (m,2H),

3.11-3.16 (m, 2H), 5.04-5.10 (m, 2H), 5.73-5.84 (m, 1H); 3C
NMR (100 MHz, CDCL3): & (ppm) 18.14, 18.32, 31.84, 36.85,
56.02, 61.40, 117.19, 135.28.

® 7N

3m

(R)-2-Methyl-N-((S)-1-phenylhex-5-en-3-yl)propane-2-sulfinamide (3n)!*l
White solid. 91% yield; [a],>*—85.5 (¢ 1.0, CHCI); for dr > 99:1;
\l/ '"H NMR (400 MHz, CDCl3): 6 (ppm) 1.19 (s, 9H), 1.88—1.94
St (m, 2H), 2.33 (t, 2H, J = 6.4 Hz), 2.70-2.76 (m, 2H), 3.11 (d, 1H,
(:) N J=6.0Hz),3.35(dd, 1H, J = 12.0, 6.0 Hz), 5.08-5.12 (m, 2H),
3n 5.70-5.81 (m, 1H),7.15-7.22 (m, 3H), 7.24-7.30 (m, 2H); 13C
NMR (100 MHz, CDCI3): 6 (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

\l/ CuCl (5 mol%) \l/ OO O
. Boin __(S)-L6 (6 mol%) i Q
NS0 + NP — 7 o HNS0 | PN
t-BuONa (6 mol%) Me>:\/\ | o
(5.0 equiv)  MeOH ( 4 equiv) \ . OO
Ar” "Me THF,RT,70h  ArG@~> "X
5(Ss) 2 6 (Ss,R) ! (S)-L6

A dried Schlenk flask was charged with CuCl (0.0lmmol, 5 mol%), NaO/Bu
(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 uL, 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 °C, quenched with ethylenediamine (2 mL) and saturated
aqueous NaCl (2 mL), then extracted with ethyl acetate (4 mLx3). The combined
organic phases were dried over anhydrous Na,SO,, 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; [a],> +68.7 (c 1.0, CHCI3); for dr > 99:1;

< 'H NMR (400 MHz, CDCI3): 8 (ppm) 1.23 (s, 9H), 1.77(s, 3H),
o8 2.69 (d, 2H, J = 7.6 Hz), 3.75 (s, 1H), 5.12-5.20 (m, 2H),
HN” "0

5.53-5.61 (m, 1H), 7.23-7.44 (m, 5H); 3C NMR (100 MHz,
® CDChL): & (ppm) 22.92, 27.90, 49.17, 56.32, 60.01,120.54,
6a 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)!¢!
White solid. 93% yield; [a],> +86.8 (¢ 1.0, CHCI3); for dr > 99:1;
< 'H NMR (400 MHz, CDCl3): & (ppm) 1.22 (s, 9H), 1.75(s, 3H),
o 2.34(s, 3H), 2.66 (d, 2H, J = 7.6 Hz), 3.72 (s, 1H), 5.11-5.19 (m,
7O omH), 5.53-5.62 (m, 1H), 7.15 (d, 2H, J = 8.0 Hz), 7.32 (d, 2H, J
R~ =8.0 Hz); 13C NMR (100 MHz, CDCl3): & (ppm) 21.05, 22.92,
ob 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 (6¢)!”!
White solid. 93% yield; [a],> +52.1 (¢ 1.0, CHCI3); for dr > 99:1;
< 'H NMR (400 MHz, CDCI3): 8 (ppm) 1.23 (s, 9H), 1.76(s, 3H),
(slg\ 2.36 (s, 3H), 2.67 (d, 2H, J = 7.2 Hz), 3.73 (s, 1H), 5.12-5.20
R0 (m, 2H), 5.54-5.62 (m, 1H), 7.06-7.08 (m, 1H), 7.22-7.26 (m,
RN 3H); 13C NMR (100 MHz, CDCls): 8 (ppm) 21.79, 22.94, 27.89,
6c 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; [a],>*+37.3 (c 0.2, CHCI3); for dr > 99:1;

< '"H NMR (400 MHz, CDCIs): & (ppm) 1.23 (s, 9H), 1.90 (s, 3H),
Br Hg)’g\‘o 3.10-3.23 (m, 2H), 4.57 (s, 1H), 5.05 (d, 1H, J = 6.4 Hz),

3 5.09-5.18 (m, 1H), 5.41-5.51 (m, 1H), 7.09-7.14 (m, 1H),
7.27-7.31 (m, 1H), 7.49 (dd, 1H, J = 8.0, 1.2 Hz), 7.61 (dd, J =
8.0, 1.2 Hz); >*C NMR (100 MHz, CDCI3): 6 (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.

R X
6d

(S)-N-((R)-2-(4-Fluorophenyl)pent-4-en-2-yl)-2-methylpropane-2-sulfinamide
(6e)!7!
White solid. 92% yield; [a],?*+62.5 (¢ 1.0, CHCI3); for dr > 99:1;

< 'H NMR (400 MHz, CDCIs): 6 (ppm) 1.22 (s, 9H), 1.76 (s, 3H),

(S)S. 2.64 (d, 2H, J = 7.6 Hz), 3.72 (s, 1H), 5.13-5.19 (m, 2H),
5.50-5.60 (m, 1H), 7.00-7.04 (m, 2H), 7.38-7.43 (m, 2H); 13C
NMR (100 MHz, CDCI3): 6 (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).

(5)-N-((R)-2-(4-Chlorophenyl)pent-4-en-2-yl)-2-methylpropane-2-sulfinamide
(6f)!7)
White solid. 92% yield; [a],> +59.7 (¢ 1.0, CHCI3); for dr > 99:1;
< 'H NMR (400 MHz, CDCI3): 6 (ppm) 1.22 (s, 9H), 1.76 (s, 3H),
S) S 2.63 (d, 2H, J = 7.2 Hz), 3.74 (s, 1H), 5.13-5.19 (m, 2H),
5.51-5.56 (m, 1H), 7.31 (d, 2H, J= 8.8 Hz), 7.37 (d, 2H, J = 8.8
Hz); 3C NMR (100 MHz, CDCIl3): & (ppm) 22.90, 27.77, 49.19,
cl of 56.41,59.77, 120.84, 128.07, 128.45, 132.77,133.02, 143.95.

(R) N

(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)”!
Yellow solid. 91% yield; [a],4+48.6 (¢ 1.0, CHCI3); for dr > 99:1;
< 'H NMR (400 MHz, CDCl3): 6 (ppm) 1.21 (s, 9H), 1.75 (s, 3H),
WSS 262 (d, 2H, J = 7.2 Hz), 3.72 (s, 1H), 5.13-5.19 (m, 2H),
(;, N 3.50-5.56 (m, 1H), 7.30 (d, 2H, J = 8.8 Hz), 7.46 (d, 2H, J = 8.4
Br 6g Hz); BC NMR (100 MHz, CDCl3): 6 (ppm) 22.91, 27.75, 49.17,
56.42,59.81, 120.90, 121.21, 128.43, 131.43, 132.75, 144.53.

(5)-N-((R)-2-(4-Methoxyphenyl)pent-4-en-2-yl)-2-methylpropane-2-sulfinamide
(6h)
White solid. 93% yield; [a],> +67.9 (¢ 1.0, CHCI3); for dr > 99:1;

L 'HNMR (400 MHz, CDCL): § (ppm) 1.21 (s, 9H), 1.74(s, 3H),
 {

o8, 2:64(d.2H,J=7.6 H2), 3.69 (s, 1H), 3.81 (5, 3H), 5.11-5.18 (m,
2H), 5.50-5.62 (m, 1H), 6.87 (d, 2H, J = 8.4 Hz), 7.35 (d, 2H, J
®" =84 Hz) ;'C NMR (100 MHz, CDCl3): & (ppm) 22.91, 27.90,
MeO 6h

49.34, 55.29, 56.23, 59.63, 113.54, 120.26, 127.76, 133.39,
137.33, 158.54.

(5)-2-Methyl-NV-((R)-2-(4-(trifluoromethyl)phenyl)pent-4-en-2-yl)propane-2-
sulfinamide (6i)!°!
White solid. 90% yield; [a],> +41.0 (¢ 1.0, CHCl3); dr > 99:1;
\l/ 'H NMR (400 MHz, CDCl3): & (ppm) 1.24 (s, 9H), 1.80 (s, 3H),
e 267 (d, 2H, J = 7.6 Hz), 3.82 (s, 1H), 5.15-5.21 (m, 2H),
(i) N 5.50-5.57 (m, 1H), 7.56 (d, 2H, J= 8.4 Hz), 7.60 (d, 2H, J= 8.4
Hz); 3C NMR (100 MHz, CDCIs): 8 (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.

F5C 6i

(S)-N-((R)-2-(3-Chlorophenyl)pent-4-en-2-yl)-2-methylpropane-2-sulfinamide
(6))"!

White solid. 91% yield; [a]p?*+35.5 (¢ 1.0, CHCI3); for dr > 99:1;
< 'H NMR (400 MHz, CDCl3): & (ppm) 1.24 (s, 9H), 1.77 (s, 3H),
oL 2.64 (d, 2H, J = 7.2 Hz), 3.75 (s, 1H), 5.15-5.21 (m, 2H),

o &% 550-5.60 (m, 1H), 7.22-7.25 (m, 1H), 7.26-7.34 (m, 2H),

®N7.40-7.43 (m, 1H); 3C NMR (100 MHz, CDCl3): & (ppm) 22.90,

6 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.
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4. DETERMINATION OF THE DR/EE VALUES

The dr value of the allylation aldimine product was determined by 'H 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 "H NMR analysis.[10]

\l/ NHAc
HN-S3o (1) HCI, MeOH, RT _ : N
T (2) Ac,0, Et;N, DCM, RT ©/¢aV\
©/M quant.

3a 4a
d.r. >99:1 98.8% ee (Determined by HPLC)
(Determined by Found: [o]p?” = +12.7 (¢ = 0.1, CHCI3)
"H NMR analysis) Lit.: [a]p?® = +115 (¢ = 1.0, CHCI)['%

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

(a) Determined by "TH NMR analysis

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

[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.
S10



(b) Confirmed by the HPLC analysis of its acetyl derivative.

Sample Descriptiom:
00-H;n-hexane/1Pr0E=30,/10 , 0. Tol/min, 214 nm

Chromatosrem (ZY314-63—4. arg!

1,300
1.200]
1.100] )
1.000] 3
a00] 1
BO0
z 700
a0
500
400]
300
200
©
100 &
I
0 T =
012 34667HO1011121314151617 18 18202122 23 04 35 2627 2620 30 31 42 33 34 35 30 37 38 3840
Time{min)
Results
Peak No. Peak ID: Ret Time Heizht Avrea Conc.
1 13.537 909873_500 29067844.000 99.4094
2 15913 5903 666 172680 406 05906
Total 915777.166 29240524 406 100.0000
Integeration Parameters
Peak Width Slope Dirift Min Area Time Param Locking Time End Time Sample Wt.
3 70. 000 0. 000 S00000. 000 0. Q00 &. 000 30. 833 100, 0000

The dr value of the allylation ketimine product was determined by 'H 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 "H NMR analysis.[!!]

\k CuCl (5 mol%) \k
; S)-L6 (6 mol%)
Ssn + AN -Bpin ( > Ss. +
NS0 = & +BuONa (6 mol%) Me, HN™ O

5.0 equi i
Ph)LMe (5.0 equiv)  MeOH ( 4 equiv) Ph/M

THF, RT, 40 h
5a (Rs) 2 6a (Rs,S)
80% yi
Determined by "H NMR analysis == d.r. [(Rs,S):(Rs,

(1) HCI, MeOH, RT
(2) Ac,0, EtzN, DCM, RT

Found: [a]p? = -31.0 (¢ = 0.5, CHCl3)  Me, NH
(R)-Ta, Lit.: [a]p? = +65.4 (c = 1.2, CHCl;)"l pp"®
7a (S

Natarminad hv HPI C msb Q4 10/

[11] D.H. Hua, S. W. Miao, J. S. Chen and S. Iguchi, J. Org. Chem., 1991, 56, 4.
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\l/ CuCl (5 mol%) \l/ \l/

: S)-L6 (6 mol%)
Ssn + ANBpin ( > Sy + N
N"""0 ~ t-BuONa (6 mol%) Me, HN™""0 HN"""0

5.0 i
Ph)LMe (5.0 equiv)  MeOH ( 4 equiv) Ph>M Ph/M

THF, RT, 40 h
5a (Ss) 2 6a (Ss,R) 6a (Ss,S)
91% yield
Determined by "H NMR analysis == d.lr. [(Ss,R):(Ss,S)] = >9$I3:1

(1) HCI, MeOH, Rquuam.

Ujll

(2) Ac,0, Et;N, DCM, RT

Found: [o]p2* = +39.5 (c = 0.5, CHCl;)  Me, NHAc
(R)-7a, Lit.: [a]p? = +65.4 (c = 1.2, CHCI3)"" pr ™"

7a (R)
Determined by HPLC == 98.9% ee

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

(a) Determined by 'TH NMR analysis

3.756
3637
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no-oworn s
23583385 5&
L2388 K&
L6666 @ o

=
N

A\

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

17.47
240 1.00

(b) Confirmed by the HPLC analysis of its acetyl derivative.

Sample Description:
0D-H:n-hexane/iPrOH=90/10 , 0. 7ml/min, 214

Chromatogram (ZVS15-30. org)

3,000}
2,800
2,600}
2,400
2,2004
2,000
—~ 1,800
>
E 1,600
= 1,400
2 1,200
1,000}
8004 0
500} 8
400| 2 s
o
200] o /\
ol .
2 4 6 8 10 12 14 186 18
Time(min)
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 12.398 36397.176 1051122.750 7.9512
2 14.565 326494281 12168519.000 92.0488
Total 362891.457 13219641.750 100.0000

Integeration Parameters
Peak Width Slope Drift Min Area Time Param Locking Time End Time Sample Wt.

5 70. 000 0. 000 100000. 000 0. 000 6. 000 17,998 100. 0000
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Sample Dezcription:
00-H;n-hezane 1PrO#=90/10 , 0. Tel /min, 214

Chromatosram (ZY515-35-2. are)

4,000
3.500;
3,000
_ 25004
E
— 2.000
1,600 ]
@
1,000 =
500 /\ §
"7
IV o~ T
2 4 a8 ] 10 12 14 16
Time(min)
Resulis
FPeak No. Peak ITh Ret Time Heizht Area Conc.
1 12.523 345849938 26413248.000 99.4639
2 15.060 5289934 142364 203 0.5361
Total §51139.872 26555612.203 1000000
Integeration Parameters
Peak Width Slope Dirift Min Area Time Param Locking Time End Time Sample Wi.
3 70. 000 0. 000 100000, 200 0. 000 &. 000 16. 663 100. 0000
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5. COPIES OF NMR SPECTRA
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Solvent: CDCl3
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Solvent: CDCl5
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Solvent: CDCl3
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Solvent: CDCl3
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Solvent: CDCl3
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