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1. General Information

Anhydrous solvents were prepared by distillation according to standard methods. All
starting materials were purchased from Alfa or Aldrich and used without further
purification. All catalysts were synthesized according to the literatures.''* Unless
otherwise noted, the "H NMR spectra were recorded at 400 MHz or 300 MHz (Bruker
AV) and the *C NMR spectra were recorded at 100 MHz with TMS as internal
standard. All shifts are given in ppm. All coupling constants (J values) were reported
in Hertz (Hz). High resolution mass was measured by using Autoflex III Smartbeam
MALDI-TOF, Bruker. HPLC analysis was performed on Waters-Breeze (2487 Dual A
Absorbance Detector and 1525 Binary HPLC Pump, UV detection monitored at
254nm). Chiralpak AD-H and OD-H columns were purchased from Daicel Chemical
Industries, LTD. Column chromatography was performed on silica gel with 100-200

mesh.

2. Experimental Section

2.1 Preparation and characterization of indol-2-yl carbinols

The 3-methyl indoles". 3-cyclopentyl indole' and 3-ethyl indoles'* were prepared

according to known procedures. The general procedure for the preparation of

indol-2-yl carbinol substrates was represented by the synthesis of 8a.

H oo O

N . | NaH N . H n-BuLi (2.4 M) N

/ PN DMF, 0 °C-r.t 7 THF, 0 °C-r.t 7 ol
8a

To a DMF solution (15 mL) of 3,4-dimethylindole (1.45 g, 10 mmol) was added NaH

(60 percent in mineral oil, 0.8 g, 20 mmol) at 0 °C. The slurry thus formed was gradually
warmed to room temperature over a 30 min period. Isopropyl iodide (0.26 g, 15 mmol) was
added to the reaction mixture at room temperature and the mixture was stirred for an
additional 14 hs. The reaction mixture was then treated with H,O (15 mL) and extracted with
EtOAc (3 x 20 mL). The combined organic extracts were washed with H,O (3 x 20 mL)
and dried over anhydrous Na,SO,. The solvent was removed under reduced pressure

and the crude material was purified on silica gel (petroleum:AcOEt = 50:1) to provide
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N-isopropyl-3,4-dimethylindole as a colorless oil (1.55 g, 83% yield).

To a solution of N-isopropyl-3,4-dimethylindole (2 mmol, 0.38 g) in dried THF (6
ml) was added n-BuLi (2.4 mmol, 2.4 M, 1 ml) at 0 °C. The mixture was stirred for 3
hs at room temperature. Then m-methylbenzaldehyde (0.24 g, 2 mmol) was added
slowly, and the resulting mixture was stirred for 12 hs at room temperature. The
mixture was carefully quenched with saturated aq. NH4Cl at 0 °C. The organic layer
was separated and aqueous layer was extracted with Et;O twice. The combined
organic layer was washed with brine and dried over anhydrous MgSO,. The solvent
was removed under reduced pressure and the residue was purified by silica-gel

column chromatography to give the corresponding alcohol 8a.

(N-isopropyl-3,4-dimethyl-indol-2-yl)(m-tolyl)methanol:'

R/ Q H NMR (400 MHz, DMSO) & 0.87 (d, J = 7.2 Hz, 3H), 1.42

O / . (d, J =7.2 Hz, 3H), 2.25 (s, 3H), 2.53 (s, 3H), 2.68 (s, 3H),

4.76 (m, 1H), 6.13 (d, 2H), 6.67 (d, J = 7.2 Hz, 1H), 6.88 (t,

1H), 7.05 (m, 3H), 7.17 (d, 1H) 7.25 (d, J = 7.8 Hz, 1H); "°C

NMR (101 MHz, DMSO) 6 143.71, 137.21, 130.89, 128.15, 128.07, 127.41, 127.28,

126.70, 126.11, 122.80, 120.92, 120.00, 110.22, 108.00, 65.02, 47.19, 21.46, 20.85,
20.76, 19.73, 12.04.

8a

(N-isopropyl-3,5-dimethyl-indol-2-yl)(m-tolyl)methanol:'

5/ Q H NMR (400 MHz, DMSO) & 0.88 (d, J = 6.8 Hz, 3H), 1.40
O N/ (d, J = 6.8 Hz, 3H), 2.23 (s, 3H), 2.28 (s, 3H), 2.36 (s, 3H),
OH 471 (m, 1H), 6.11 (s, 2H), 6.86 (d, J = 8.4 Hz, 1H), 7.04 (m,

8b | 3H), 7.17 (m, 1H), 7.28 (s, 1H), 7.30 (d, J = 8.4 Hz, 1H); °C

NMR (101 MHz, DMSO) 6 143.25, 137.06, 136.87, 132.35, 128.96, 127.82, 126.99,
126.37, 125.86, 122.51, 122.33, 118.47, 111.57, 106.17, 65.25, 46.87, 21.12, 21.02,
20.67, 19.70, 8.68.

(N-isopropyl-3,6-dimethyl-indol-2-yl)(m-tolyl)methanol:'

N Q H NMR (400 MHz, DMSO) & 0.91 (d, J = 6.8 Hz, 3H), 1.39

O h/' (d, J = 6.8 Hz, 3H), 2.25 (s, 3H), 2.30 (s, 3H), 2.39 (s, 3H),
o 4.73 (m, 1H), 6.12 (s, 2H), 6.82 (d, J = 8.0 Hz, 1H), 7.06 (m,

- = ° 3H), 7.18 (t, 1H), 7.24 (s, 1H), 7.39(d, J = 8.0 Hz, 1H); °C
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NMR (101 MHz, DMSO) 6 143.64, 137.19, 136.69, 134.74, 130.07, 128.14, 127.30,
127.07, 126.21, 122.87, 119.86, 118.88, 112.06, 106.92, 65.61, 47.21, 22.00, 21.45,
20.90, 19.97, 9.04.

(O

(N-isopropyl-3,4-dimethyl-indol-2-yI)(3,5-dimethylphenyl)
methanol:'"H NMR (600 MHz, DMSO) 6 0.89 (d, J = 6.6 Hz,
3H), 1.44 (d, J = 6.6 Hz, 3H), 2.20 (s, 6H), 2.52 (s, 3H), 2.67
(s, 3H), 4.74 (m, 1H), 6.08 (d, 2H), 6.66 (d, J = 7.2 Hz, 1H),
6.85 (m, 4H), 7.25 (d, J = 8.4 Hz, 1H); °C NMR (151 MHz,

DMSO) 6 143.42, 136.83, 136.74, 130.63, 127.82, 127.11, 123.63, 123.12, 120.63,
119.73, 109.98, 107.68, 64.74, 46.93, 21.11, 21.05, 20.61, 20.49, 19.51, 11.80.

N
(I
OH
8e

(N-isopropyl-3,5-dimethyl-indol-2-yI)(3,5-dimethylphenyl)
methanol:'H NMR (600 MHz, DMSO) 6 0.92 (d, J = 6.6 Hz,
3H), 1.41 (d, J = 6.6 Hz, 3H), 2.23 (s, 6H), 2.27 (s, 3H), 2.36
(s, 3H), 4.71 (m, 1H), 6.05 (s, 2H), 6.81 (d, 1H), 6.85 (s, 2H),
6.88 (s, 1H), 7.27 (s, 1H), 7.32 (d, J = 8.4 Hz, 1H); °C NMR

(151 MHz, DMSO) 6 143.28, 136.81, 132.41, 127.92, 123.63, 123.18, 122.36, 118.55,
111.66, 106.17, 65.29, 46.94, 21.10, 21.05, 20.73, 19.80, 8.77.

N
(L
OH
I\ 8f J

(N-isopropyl-3,6-dimethyl-indol-2-yl)(3,5-dimethylphenyl)
methanol:'"H NMR (600 MHz, DMSO) 6 0.82 (d, J = 6.8 Hz,
3H), 1.31 (d, J = 6.8 Hz, 3H), 2.10 (s, 6H), 2.19 (s, 3H), 2.28
(s, 3H), 4.60 (m, 1H), 5.96 (s, 2H), 6.72 (m, 3H), 6.78 (s, 1H),
7.13 (s, 1H), 7.28 (d, J = 7.8 Hz, 1H); *C NMR (151 MHz,

DMSO) 6 143.33, 136.80, 136.44, 129.77, 127.84, 126.80, 123.63, 123.20, 119.57,
118.62, 111.82, 106.58, 65.31, 46.94, 21.74, 21.10, 21.05, 20.63, 19.74, 8.80.

Vs
.

W

\

(N-isopropyl-3-ethyl-4-methyl-indol-2-yl)(m-tolyl)methan
ol:'H NMR (400 MHz, DMSO) & 0.89 (d, J = 6.8 Hz, 3H),
1.23 (t, 3H), 1.42 (d, J = 6.8 Hz, 3H), 2.25 (s, 3H), 2.67 (s,
3H), 2.94 (m, 2H), 4.70 (m, 1H), 6.14 (d, J = 3.6 Hz, 1H),
6.18 (d, J = 3.6 Hz, 1H), 6.71 (d, J = 7.2 Hz, 1H), 6.91 (t,

1H), 7.02 (d, J = 7.2 Hz, 1H), 7.07 (d, J = 7.2 Hz, 1H), 7.12 (s, 1H), 7.19 (t, 1H), 7.28
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(d, J = 8.0 Hz, 1H); *C NMR (101 MHz, DMSO) 5 143.40, 136.91, 136.50, 134.35,
129.92, 127.83, 127.02, 126.06, 125.92, 122.59, 120.46, 120.03, 114.75, 109.97,
64.67,46.97, 21.15,20.43, 20.11, 19.34, 18.41, 18.26.

(.

g
Cry

8h

O

OH

J

(N-isopropyl-3-ethyl-5-methyl-indol-2-yl)(m-tolyl)methan
ol:'H NMR (600 MHz, DMSO) & 0.88 (d, J = 6.6 Hz, 3H),
1.21 (t, 3H), 1.40 (d, J = 6.8 Hz, 3H), 2.24 (s, 3H), 2.35 (s,
3H), 2.77 (m, 2H), 4.65 (m, 1H), 6.09 (d, J = 3.6 Hz, 1H),

6.14 (d, J = 3.6 Hz, 1H), 6.86 (d, J = 9.0 Hz, 1H), 7.01 (d, J = 7.2 Hz, 1H), 7.04 (d, J

= 7.2 Hz, 1H), 7.08 (s, 1H), 7.17 (t, 1H), 7.32 (m, 2H); *C NMR (151 MHz, DMSO)

o 143.35, 136.92, 136.39, 131.52, 128.70, 127.87, 127.07, 126.34, 126.00, 122.63,

122.32, 118.50, 113.41, 111.79, 65.05, 46.96, 21.21, 21.12, 20.69, 19.66, 17.11, 16.56.

(N-isopropyl-3-ethyl-indol-2-yl)(m-tolyl)methanol:'H

T

N
(Y

8i

OH

NMR (400 MHz, DMSO) § 0.91 (d, J = 6.8 Hz, 3H), 1.22 (t,
3H), 1.41 (d, J = 7.2 Hz, 3H), 2.24 (s, 3H), 2.80 (m, 2H),
4.70 (m, 1H), 6.12 (d, 1H), 6.16 (d, 1H), 7.00 (m, 4H), 7.09

(s, 1H), 7.18 (t, 1H), 7.44 (d, J = 8.0 Hz, 1H), 7.55 (d, J =

8.0 Hz, 1H); >C NMR (101 MHz, DMSO) & 143.67, 137.37, 136.75, 134.56, 128.30,
128.22, 127.50, 126.38, 123.03, 121.16, 119.29, 118.31, 114.33, 112.44, 65.51, 47.47,
21.61,21.03,20.02, 17.49, 16.95.

(N-methyl-3-cyclopentyl-indol-2-yl)(3,5-dimethylphenyl)
methanol:'H NMR (600 MHz, DMSO) & 1.66 (m, 4H), 1.95
(m, 4H), 2.23 (s, 6H), 3.42 (m, 1H), 3.47 (s, 3H), 6.09 (d, 1H),
6.17 (d, 1H), 6.85 (s, 1H), 6.93 (s, 2H), 6.99 (t, 1H), 7.10 (t,
1H), 7.30 (d, J = 8.4 Hz, 1H) 7.61 (d, J = 8.4 Hz, 1H); °C

NMR (151 MHz, DMSO) 6 143.26, 137.36, 136.93, 127.93, 125.11, 123.63, 123.27,

120.90, 119.63, 118.15, 115.14, 109.36, 65.28, 36.59, 33.38, 32.65, 30.68, 26.05,

21.13,21.05.
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(N-isopropyl-3-methyl-indol-2-yl)(3,5-dimethylphenyl)me

N— O thanol:'H NMR (400 MHz, DMSO) & 0.95 (d, J = 7.2 Hz,
O “} 3H), 1.44 (d, J = 7.2 Hz, 3H), 2.21 (s, 6H), 2.32 (s, 3H), 4.76
o (m, 1H), 6.12 (d, 2H), 6.85 (d, 3H), 7.02 (dt, 2H), 7.46 (d, =

8m

7.8 Hz, 1H) 7.51 (d, J = 7.8 Hz, 1H); *C NMR (101 MHz,
DMSO) § 143.47, 137.37, 137.11, 134.29, 129.06, 128.16, 123.43, 121.08, 119.16,
118.13, 112.18, 106.99, 65.54, 47.32, 21.36, 20.91, 20.02, 9.02.

\/ Q (N-isopropyl-3,4-dimethyl-indol-2-yl)(phenyl)methanol:'H
O b NMR (400 MHz, DMSO) 5 0.82 (d, J = 6.8 Hz, 3H), 1.40 (d, J
OH
8n

= 6.8 Hz, 3H), 2.55 (s, 3H), 2.67(s, 3H), 4.76 (m, 1H), 6.19 (d,
2H), 6.67 (d, J = 7.2 Hz, 1H), 6.86 (t, 1H), 7.25 (m, 6H); °C
NMR (101 MHz, DMSO) & 143.43, 136.73, 130.57, 127.89, 126.46, 126.28, 125.75,
125.28, 120.63, 119.69, 109.88, 107.74, 64.74, 46.88, 20.52, 20.46, 19.35, 11.70.

Br

N NaH, BnBr N'Bn E(g/lcﬁs N?n cHo E r\iBn Q
@E/g DMF. 0°C E:E/g T NaOH @ Mg, THF, 0 °C O 7 “on
8k

Synthesis of 8k: A solution of 3,4-dimethylindole (1.45 g, 10 mmol) in DMF (15 mL)
at 0 °C was treated with NaH (60 percent in mineral oil, 0.8 g, 20 mmol) in 4 portions
providing a slurry that was gradually warmed to room temperature over a 30 min
period. BnBr (1.70 g, 10 mmol) was added to the reaction mixture slowly at 0 °C and
the mixture was stirred for 1 h. The reaction mixture was then treated with H,O (15
mL) and extracted with AcOEt (3 x 20 mL). The combined organic extracts were
washed with H,O (3 x 20 mL) and dried over anhydrous Na,SO4. The solvent was
removed under reduced pressure and the crude material was purified on silica gel
(petroleum:AcOEt = 25:1) to provide N-Bn-3,4-dimethylindole as a white solid (2.14
g, 91% yield).

A three-necked flask was charged with N-Bn-3,4-dimethylindole (4 mmol) and
DMF (30 mmol). The mixture was stirred and cooled to 0 °C, then the freshly distilled
POCI; (8 mmol) was added dropwise in 10 min. The solution was then heated at 40
°C for 2 hs. Then 2M NaOH aqueous solution (30 mL) was added slowly and the
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reaction mixture was heated further at 90 °C for 1 h. AcOEt (20 mL) was added to
dissolve the solid, and the aqueous layer was extracted with AcOEt (2 x 20 mL). The
combined organic phase was washed with brine, dried over Na,SO4, separated,
evaporated under reduced pressure. The crude material was purified on silica gel
(petroleum:AcOEt = 10:1) to provide the N-Bn-3,4-dimethylindole-2-carbaldehyde as
a white solid (0.74 g, 70% yield).

To a solution of the 3,5-dimethylphenyl magnesium bromide [prepared from
magnesium turnings (1.5 equiv), 1-bromo-3,5-dimethyl benzene (1.5 equiv) and a
catalytic amount of I, in dry THF] was added dropwise the
N-Bn-3,4-dimethylindole-2-carbaldehyde (1 mmol) in dried THF at 0 °C through a
dropping funnel. The mixture was stirred for 30 min at room temperature. The
reaction mixture was then quenched with aq. NH4Cl solution and extracted with
AcOEt. Organic layer was dried over sodium sulfate and the solvent was removed
under reduced pressure. The crude material was purified by flash chromatography
over silica gel column to provide the indol-2-yl carbinol 8g as a white solid (0.35 g,

95% yield).

Bn Q (N-Bn-3,4-dimethyl-indol-2-yl)(3,5-dimethylphenyl)metha
O N/ nol:'H NMR (400 MHz, DMSO) § 2.11 (s, 6H), 2.55 (s, 3H),
2.67 (s, 3H), 5.72 (dd, 2H), 6.05 (d, J = 4.0 Hz, 1H), 6.14 (d,
J = 4.0 Hz, 1H), 6.67 (m, 2H), 6.80 (m, 6H), 7.08 (m, 3H);
BC NMR (101 MHz, DMSO) & 143.45, 138.88, 137.81, 137.09, 136.86, 130.63,
128.06, 126.64, 126.44, 123.52, 121.50, 120.70, 108.54, 108.33, 65.50, 47.42, 21.30,
20.56, 12.04.

(N-PMB-3,4-dimethyl-indol-2-yl)(3,5-dimethylphenyl)methanol:

1
oy O H NMR (400 MHz, DMSO) & 2.13 (s, 6H), 2.53 (s, 3H),
O N 2.66 (s, 3H), 3.64 (s, 3H), 5.18 (s, 2H), 6.07 (d, J = 4.0 Hz,
/
OH 1H), 6.13 (d, J = 4.0 Hz, 1H), 6.67 (m, 3H), 6.72 (s, 1H), 6.79
8 (m, 6H); >C NMR (101 MHz, Acetone) & 158.29, 143.67,

137.87, 137.21, 136.92, 130.92, 130.69, 128.19, 127.91, 126.78, 123.63, 121.53,
120.73, 113.67, 108.56, 65.63, 55.35,47.01, 21.42, 20.67, 12.14.
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2.3 General procedure and product characterization of the asymmetric reaction

10% mol 11a
4 ml Toluene, -60 °C

A 10 ml Schlenck tube equipped with a magnetic bar was charged with alcohol 8
(0.1 mmol), indole 9 (0.1 mmol, 1 eq) and catalyst 11a (4.8 mg, 0.01 mmol) at -60 °C.
Then toluene solvent (4 ml) was added and the solution was stirred until the alcohol 8
had disappeared as monitored by TLC. Then one drop of pyridine was added to
quench the reaction. The solvent was removed under reduced pressure and the crude

mixture was purified by silical gel chromatography to afford the products 10.

Structures of catalysts

11d R = Q 1
R CFs | 11
11hR= !
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Table S1. Screening of Catalysts.*

(/\/© Catalyst (10 mol%)
+
N toluene, T

Catalyst T (°C)/t (h) Yield (%) Ee (%)°

1 1la -60/3 92 91
2 11b -60/3 91 -7
3 11c -60/12 77 -12
4 11d -60/12 79 9
5 1le -60/12 82 -6
6 11f -60/12 69 26
7 11g -60/12 75 -14
8 11h -60/6 94 -15
9 11i -60/12 90 9
10 12a r.t/10 80 24
11 12b r.t/10 85 25
12 12¢ rt/10 85 12
13 12d rt/10 80 3
14 12e r.t/10 55 1
15 12f rt/10 88 18
16 129 rt/10 83 17
17 12h r.t/10 84 2
18 12i r.t/10 Trace

19 12j r.t/10 N.R

20 13 rt/10 89 10

* Reaction reactions: Indol-2-yl carbinol 8a (0.05 mmol), indole 9a (0.05 mmol),
catalyst (10 mol%) in toluene (2 mL). ® Isolated yield. ¢ The ee value was determined
by HPLC on AD-H column. ¢ The reaction almost did not proceed at 0 °C for
catalysts 12 and 13.

g
L

10a

(D
120

N
H

J

J

(10a): yield: 92%; ee: 91%; (purifoed by flash column
chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (d¢-DMSO, 400 MHz) & (ppm)
1.15 (m, 6H), 2.24 (s, 3H), 2.33 (s, 3H), 2.63 (s, 3H), 4.74
(m, 1H), 6.13 (s, 1H), 6.66 (d, J = 6.9 Hz, 1H), 6.80 (s,

1H), 6.88 (m, 2H), 7.05 (m, 5H ), 7.20 (t, 1H), 7.28 (d, J = 8.1 Hz, 1H), 7.38 (d, J =
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8.1 Hz, 1H), 10.96 (s, 1H); >C NMR (151 MHz, d¢-Acetone) & 141.67, 137.04,
136.72, 136.22, 134.33, 129.97, 129.02, 127.67, 127.56, 127.00, 126.39, 125.54,
123.74, 121.13, 119.72, 118.92, 118.35, 115.35, 111.02, 109.57, 46.88, 38.86, 20.23,
19.95, 19.48, 11.31. HRMS calcd. for Cy9H3oN» (M+): 406.2409, found: 406.2417;
The enantiomeric excess of 91% ee was determined by HPLC [Daicel Chirapak AD-H,
hexane/isopropanol = 95/5, flow rate 1 mL/min, T = 30 °C, 254 nm, tR(minor) 6.866
min, tR(major) 9.745 min].

(10b): yield: 90%; ee: 9%; (purified by flash column

§/ Q chromatography with petroleum ether and DCM eluents,
O N/ v/v = 4/1); '"H-NMR (ds-DMSO, 400 MHz) & (ppm) 1.15

/ O (m, 6H), 2.23 (s, 3H), 2.33 (s, 3H), 2.63 (s, 3H), 3.71 (s,
Ob ’/\l 3H), 4.71 (m, 1H), 6.12 (s, 1H), 6.66 (d, J = 6.9 Hz, 1H),
6.93 (m, 6H), 7.17 (m, 3H), 7.29 (d, J = 8.4 Hz, 1H), 7.42 (d, J = 8.4 Hz, 1H); °C
NMR (101 MHz, de¢-Acetone) & 141.88, 137.45, 137.30, 136.51, 130.23, 129.82,
129.26, 128.39, 127.82, 127.62, 126.65, 125.79, 123.73, 122.45, 121.34, 119.99,
119.42, 118.51, 114.52, 109.79, 109.44, 109.26, 47.13, 38.98, 31.74, 20.48, 20.18,
19.70, 11.60. HRMS calcd. for C3H3N,y (M'): 420.2565, found: 420.2544; The

Is

)

1

enantiomeric excess of 9% ee was determined by HPLC [Daicel Chirapak AD-H,
hexane/isopropanol = 95/5, flow rate 0.5 mL/min, T = 30 °C, 254 nm, tR(minor)
5.418 min, tR(major) 6.249 min].

(10c): yield: 93%; ee: 87%; (purified by flash column

\>/ chromatography with petroleum ether and DCM eluents,
O '\; v/v =2.5/1); '"H-NMR (d-DMSO, 400 MHz) & (ppm) 1.20
O (m, 6H), 1.85 (s, 3H), 2.24 (s, 3H), 2.35 (s, 3H), 4.70 (m,
1H), 6.05 (s, 1H), 6.68 (s, 1H), 6.86 (t, 2H), 7.05 (m, SH),
7.19 (t, 2H),7.37 (m, 2H), 10.93 (s, 1H); °C NMR (151 MHz, dg¢-Acetone) & 141.72,
137.07, 136.75, 136.20, 132.30, 129.87, 129.10, 127.60, 126.98, 126.49, 126.21,
125.60, 123.77, 121.42, 121.12, 118.73, 118.34, 117.66, 115.85, 111.00, 106.31, 46.62,
39.68, 20.24, 20.18, 20.06, 8.01. HRMS calcd. for CoH3N, (M"): 406.2409, found:
406.2397; The enantiomeric excess of 87% ee was determined by HPLC [Daicel
Chirapak OD-H, hexane/isopropanol = 95/5, flow rate 0.5 mL/min, T = 30 °C, 254 nm,
tR(minor) 7.556 min, tR(major) 13.387 min].

/
10c N
H
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(10d): yield: 91%; ee: 90%; (purified by flash column

3/ Q chromatography with petroleum ether and DCM eluents,

O N/ v/v = 2.5/1); '"H-NMR (CDCls, 400 MHz) & (ppm) 1.30
/ O (m, 6H), 1.94 (s, 3H), 2.26 (s, 3H), 2.48 (s, 3H), 4.66 (m,

od R 1H), 6.01 (s, 1H), 6.66 (s, 1H), 6.91 (d, J = 8.0 Hz, 1H),

7.01 (m, 3H), 7.06 (s, 1H), 7.16 (m, 2H), 7.28 (m, 2H), 7.35 (d, J = 8.0 Hz, 1H), 7.42
(d, J = 8.0 Hz, 1H), 7.94 (s, 1H); >°C NMR (101 MHz, ds-Acetone) & 142.03, 137.32,
137.01, 135.65, 134.57, 129.35, 127.84, 127.24, 126.73, 125.86, 124.03, 121.36,
119.44, 118.99, 118.59, 117.84, 116.16, 111.55, 111.25, 106.93, 46.85, 39.95, 21.05,
20.49, 20.24, 8.28. HRMS calcd. for CaoH30N, (M"): 406.2409, found: 406.2413; The
enantiomeric excess of 89% ee was determined by HPLC [Daicel Chirapak OJ-H,
hexane/isopropanol = 97/3, flow rate 0.3 mL/min, T = 30 °C, 254 nm, tR(minor)
25.029 min, tR(major) 26.567 min].

(10e): yield: 92%; ee: 96%; (purified by flash column
5/ Q chromatography with petroleum ether and DCM eluents,
O ’} v/v=2.5/1); '"H-NMR (d¢-DMSO, 400 MHz) & (ppm) 1.11
i O (m, 6H), 2.19 (s, 3H), 2.35 (s, 6H), 2.63 (s, 3H), 4.74 (m,

10e N 1H), 6.09 (s, 1H), 6.66 (d, J = 6.2 Hz, 1H), 6.85 (m, 6H),
7.08 (m, 2H), 7.28 (d, J = 8.4 Hz, 1H), 7.37 (d, J = 7.8 Hz, 1H), 10.95 (s, 1H); °C
NMR (151 MHz, de¢-Acetone) & 141.54, 136.88, 136.69, 136.23, 134.34, 129.96,
127.68, 127.24, 127.05, 126.80, 126.21, 123.70, 121.10, 119.70, 118.91, 118.33,
115.53, 111.00, 109.57, 107.50, 46.89, 38.80, 20.15, 19.96, 19.80, 19.54, 11.35.
HRMS caled. for C;0H3,N» (M+): 420.2565, found: 420.2551; The enantiomeric
excess of 96% ee was determined by HPLC [Daicel Chirapak AD-H,

hexane/isopropanol = 95/5, flow rate 0.5 mL/min, T = 30 °C, 254 nm, tR(minor)
10.586 min, tR(major) 13.643 min].

(10f): yield: 92%; ee: 89%; (purified by flash column

§/ Q chromatography with petroleum ether and DCM eluents,

O N/ v/v = 2.5/1); '"H-NMR (d¢-DMSO, 400 MHz) & (ppm)
/ O 1.19 (m, 6H), 1.87 (s, 3H), 2.19 (s, 6H), 2.35 (s, 3H), 4.70

10f N (m, 1H), 6.01 (s, 1H), 6.70 (s, 1H), 6.85 (m, 5H), 7.06 (m,

2H), 7.20 (s, 1H), 7.36 (d, J = 5.1 Hz, 2H), 10.92 (s, 1H); °C NMR (151 MHz,
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ds-Acetone) 6 141.61, 136.90, 136.71, 136.24, 132.28, 129.86, 127.30, 127.01, 126.25,
126.16, 123.74, 121.35, 121.06, 118.70, 118.29, 117.65, 115.96, 110.96, 46.61, 39.60,
20.13, 19.99, 8.00. HRMS calcd. for C30H3,N, (M"): 420.2565, found: 420.2552; The
enantiomeric excess of 89% ee was determined by HPLC [Daicel Chirapak OD-H,
hexane/isopropanol = 9/1, flow rate 0.5 mL/min, T = 30 °C, 254 nm, tR(minor) 8.520
min, tR(major) 12.907 min].

(10g): yield: 94%; ee: 91%; (purified by flash column
\7/ Q chromatography with petroleum ether and DCM eluents,
O N/ v/v = 2.5/1); '"H-NMR (d-DMSO, 400 MHz) & (ppm)
/ O 1.21 (m, 6H), 1.87 (s, 3H), 2.19 (s, 6H), 2.38 (s, 3H), 4.70
10g N (m, 1H), 6.00 (s, 1H), 6.70 (s, 1H), 6.81 (m, 5H), 7.06 (m,
2H), 7.28 (m, 2H), 7.37 (d, J = 8.1 Hz, 1H), 10.92 (s, 1H); °C NMR (101 MHz,
de-Acetone) 6 141.92, 137.15, 136.97, 135.75, 134.31, 129.30, 127.86, 127.56, 127.28,
126.52, 124.01, 121.32, 119.41, 118.97, 118.55, 117.84, 116.28, 111.55, 111.22,
106.67, 46.86, 39.88, 21.04, 20.39, 20.21, 8.30. HRMS calcd. for C3oH3,N, (M"):
420.2565, found: 420.2551; The enantiomeric excess of 91% ee was determined by
HPLC [Daicel Chirapak OD-H, hexane/isopropanol = 95/5, flow rate 0.5 mL/min, T =
30 °C, 254 nm, tR(minor) 22.115 min, tR(major) 18.284 min].

(10h): yield: 91%; ee: 82%; (purifoed by flash column

~
J/

chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (d¢-DMSO, 400 MHz) & (ppm)
0.97 (m, 6H), 1.17 (d, J = 6.0 Hz, 3H), 2.22 (s, 3H), 2.64
(s, 3H), 2.84 (m, 2H), 4.67 (m, 1H), 6.14 (s, 1H), 6.71 (d,
J=6.9 Hz, 1H), 6.81 (s, 1H), 6.90 (m, 2H), 7.08 (m, 6H ),
7.30 (d, J = 8.1 Hz, 1H), 7.39 (d, J = 8.1 Hz, 1H), 10.97 (s, 1H); >C NMR (101 MHz,
Acetone) & 141.56, 136.94, 136.66, 136.32, 134.36, 129.34, 129.10, 127.45, 126.92,
126.62, 126.31, 125.59, 123.77, 121.08, 119.97, 119.54, 119.07, 118.29, 114.98,
114.28, 111.01, 109.58, 47.10, 38.58, 20.15, 19.77, 19.42, 19.18, 18.39, 16.74. HRMS
calcd. for Cs;oH3N» (M+): 420.2565, found: 420.2552; The enantiomeric excess of
82% ee was determined by HPLC [Daicel Chirapak AD-H, hexane/isopropanol = 95/5,
flow rate 0.5 mL/min, T = 30 °C, 254 nm, tR(minor) 12.093 min, tR(major) 16.363

min].
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(101): yield: 88%; ee: 85%; (purifoed by flash column

N
J

chromatography with petroleum ether and DCM eluents,
viv = 2.5/1); '"H-NMR (ds-DMSO, 400 MHz) & (ppm)
0.84 (m, 3H), 1.17 (m, 6H), 2.23 (s, 3H), 2.36 (s, 3H),
2.45 (m, 2H), 4.65 (m, 1H), 6.07 (s, 1H), 6.73 (s, 1H),
6.86 (t, 2H), 6.98 (d, J = 7.5 Hz,1H), 7.08 (m, 4H), 7.19 (t,
1H), 7.25 (s, 1H), 7.37 (t, 2H), 10.94 (s, 1H); *C NMR (101 MHz, Acetone) & 141.62,
136.92, 136.67, 135.83, 132.25, 129.11, 128.82, 127.45, 126.88, 126.37, 126.18,
125.56, 123.76, 121.31, 121.07, 118.90, 118.24, 117.78, 115.37, 113.14, 111.12,
110.97, 46.73, 39.29, 20.14, 19.97, 19.70, 16.97, 14.72. HRMS calcd. for Cs;oH3:N;
(M"): 420.2565, found: 420.2557; The enantiomeric excess of 85% ee was determined
by HPLC [Daicel Chirapak AD-H, hexane/isopropanol = 95/5, flow rate 0.5 mL/min,
T =30 °C, 254 nm, tR(minor) 11.580 min, tR(major) 16.663 min].

(10j): yield: 94%; ee: 84%; (purified by flash column
\>/ O chromatography with petroleum ether and DCM eluents,
N
Y

~
J

O v/v = 2.5/1); '"H-NMR (d¢-DMSO, 400 MHz) & (ppm)

/ O 0.85 (t, 3H), 1.19 (m, 6H), 2.23 (s, 3H), 2.51 (m, 2H),
\ 10 N 4.69 (m, 1H), 6.10 (s, 1H), 6.74 (d, J = 6.2 Hz, 1H), 6.87
(t, 1H), 7.05 (m, 8H), 7.38 (d, J = 8.1 Hz, 1H), 7.48 (m, 2H), 10.96 (s, 1H); *C NMR
(101 MHz, ds-Acetone) & 141.55, 136.97, 136.68, 135.80, 134.08, 129.13, 128.57,
127.49, 126.86, 126.42, 125.58, 123.83, 121.10, 119.78, 118.88, 118.27, 118.00,
117.51, 115.29, 113.66, 111.41, 111.00, 46.83, 39.31, 20.15, 19.93, 19.67, 16.96,
14.71. HRMS calcd. for CyoH3oN, (M+): 406.2409, found: 406.2398; The

enantiomeric excess of 84% ee was determined by HPLC [Daicel Chirapak AD-H,
hexane/isopropanol = 95/5, flow rate 0.5 mL/min, T = 30 °C, 254 nm, tR(minor)
13.091 min, tR(major) 22.664 min].

J

(10K): yield: 95%; ee: 80%; (purified by flash column
chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (d¢-DMSO, 400 MHz) & (ppm)
1.34 (m,4H), 1.73 (m, 4H), 2.19 (s, 6H), 3.07 (m, 1H),
3.57 (s, 3H), 6.04 (s, 1H), 6.64 (s, 1H), 6.85 (m, 4H),
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6.94 (t, 1H), 7.07 (m, 3H), 7.36 (t, 2H), 7.48 (d, J = 7.8 Hz, 1H), 10.89 (s, 1H); °C
NMR (101 MHz, Acetone) 6 141.98, 137.52, 137.18, 137.04, 127.55, 127.13, 126.47,
126.22, 123.97, 121.38, 120.22, 119.47, 119.18, 118.48, 117.87, 116.26, 115.22,
111.21, 109.41, 109.06, 39.35, 36.89, 32.19, 32.03, 29.76, 25.99, 25.95, 20.39. HRMS
caled. for C3;H3N, (MY): 432.2565, found: 432.2555; The enantiomeric excess of
80% ee was determined by HPLC [Daicel Chirapak AD-H, hexane/isopropanol = 95/5,
flow rate 0.5 mL/min, T = 30 °C, 254 nm, tR(minor) 13.748 min, tR(major) 15.763

min].

(10D): yield: 95%; ee: 83%; (purified by flash column

chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (d¢-DMSO, 400 MHz) & (ppm)
2.11 (s, 3H), 2.12 (s, 6H), 2.61 (s, 3H), 5.32 (s, 2H), 5.81
(s, 1H), 6.60 (s, 1H), 6.70 (m, 3H), 6.85 (m, 6H), 7.05 (m,
2H), 7.18 (m, 3H), 7.34 (d, J = 8.1 Hz, 1H)), 10.88 (s,
1H); °C NMR (101 MHz, d¢-Acetone) & 141.85, 138.70, 137.28, 137.13, 136.78,
130.29, 128.16, 127.67, 127.24, 126.71, 126.53, 126.06, 124.31, 121.43, 121.00,
120.81, 119.02, 118.67, 116.04, 111.33, 109.17, 107.48, 46.72, 39.69, 20.49, 20.02,
11.40. HRMS caled. for CssHizN» (M+): 468.2565, found: 468.2543; The
enantiomeric excess of 83% ee was determined by HPLC [Daicel Chirapak AD-H,

hexane/isopropanol = 95/5, flow rate 0.5 mL/min, T = 30 °C, 254 nm, tR(minor)
14.259 min, tR(major) 17.174 min].

(10m): yield: 91%; ee: 81%; (purified by flash column
chromatography with petroleum ether and DCM eluents,
v/v = 1.5/1); '"H-.NMR (d-DMSO, 400 MHz) & (ppm)
2.09 (s, 3H), 2.13 (s, 6H), 2.60 (s, 3H), 3.66 (s, 3H), 5.24 (s,
> ’ 2H), 5.82 (s, 1H), 6.59 (s, 1H), 6.73 (m, 9H), 6.89 (m, 2H),
7.04 (t, 1H), 7.11 (d, T = 8.1 Hz, 1H), 7.34 (d, J = 8.1 Hz, 1H)), 10.86 (s, 1H); °C
NMR (101 MHz, Acetone) 6 158.81, 141.93, 137.24, 137.14, 136.81, 130.58, 130.22,
127.60, 127.27, 126.52, 124.26, 121.38, 120.89, 120.71, 119.02, 118.63, 116.15,
113.62, 111.26, 109.14, 107.48, 54.54, 46.20, 39.69, 20.43, 19.93, 11.38. HRMS calcd.
for C55H34N,0 (M+): 498.2671, found: 498.2627; The enantiomeric excess of 81% ee

was determined by HPLC [Daicel Chirapak AD-H, hexane/isopropanol = 95/5, flow
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rate 1 mL/min, T =30 °C, 254 nm, tR(minor) 10.111 min, tR(major) 12.127 min].

- N (10n): yield: 91%; ee: 90%; (purified by flash column

chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (ds-Acetone, 400 MHz) & (ppm)
1.24 (m, 6H), 2.26 (s, 3H), 2.39 (s, 3H), 2.68 (s, 3H), 4.83
(m, 1H), 6.17 (s, 1H), 6.69 (d, J = 6.8 Hz, 1H), 6.92 (m,
4H), 7.07 (t, 2H), 7.15 (s, 1H ), 7.19 (t, 1H), 7.32 (d, J =
8.4 Hz, 1H), 7.44 (m, 1H), 10.26 (s, 1H); >°C NMR (101 MHz, d¢-Acetone) & 158.28,
155.96, 141.56, 137.40, 136.09, 133.55, 130.28, 129.23, 127.89, 126.76, 126.07,
125.71, 120.09, 120.04, 115.89, 112.29, 112.19, 109.60, 109.34, 103.88, 103.64,
47.13,39.01, 20.47, 20.18, 19.86, 11.55. HRMS calcd. for CooH»0FN, (M"): 424.2315,
found: 424.2309; The enantiomeric excess of 90% ee was determined by HPLC
[Daicel Chirapak AD-H, hexane/isopropanol = 95/5, flow rate 1.0 mL/min, T = 30 °C,
254 nm, tR(minor) 6.869 min, tR(major) 8.879 min].

(100): yield: 93%; ee: 88%; (purified by flash column

N
J

chromatography with petroleum ether and DCM eluents,

v/v = 2.5/1); '"H-NMR (d¢-DMSO, 400 MHz) & (ppm)

1.16 (m, 6H), 2.24 (s, 3H), 2.30 (s, 3H), 2.63 (s, 3H), 4.71

(m, 1H), 6.14 (s, 1H), 6.67 (d, J = 7.2 Hz, 1H), 6.87 (m,

2H), 6.95 (d, 1H), 7.07 (m, 4H ), 7.20 (t, 1H), 7.30 (d, J =
8.1 Hz, 1H), 7.41 (d, J = 8.4 Hz, 1H), 11.19 (s, 1H); >C NMR (151 MHz, d¢-Acetone)
o 141.35, 137.17, 135.83, 135.14, 134.40, 130.03, 129.57, 128.98, 128.09, 127.64,

126.53, 125.65, 125.43, 123.68, 121.23, 119.86, 119.80, 118.22, 115.25, 112.51,

109.58, 107.75, 46.87, 38.62, 20.23, 19.94, 19.49, 11.31. HRMS calcd. for
Cy9H»9CIN, (M+): 440.2019, found: 440.2006; The enantiomeric excess of 88% ee
was determined by HPLC [Daicel Chirapak AD-H, hexane/isopropanol = 95/5, flow
rate 1.0 mL/min, T = 30 °C, 254 nm, tR(minor) 6.433 min, tR(major) 8.383 min].

f 1 (10p): yield: 93%; ee: 90%; (purified by flash column
R/ Q chromatography with petroleum ether and DCM eluents,

O / Brl v/v=2.5/1); 'H-NMR (ds-DMSO, 400 MHz) & (ppm) 1.17
( O (m, 6H), 2.24 (s, 3H), 2.30 (s, 3H), 2.63 (s, 3H), 4.70 (m,

10p N
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1H), 6.14 (s, 1H), 6.67 (d, J = 7.2 Hz, 1H), 6.95 (m, 5H), 7.18 (m, 2H), 7.29 (m, 2H),
737 (d, J = 8.4 Hz, 1H), 11.20 (s, 1H); °C NMR (151 MHz, d¢-Acetone) & 141.35,
137.17, 135.86, 135.39, 134.40, 130.04, 128.99, 128.78, 127.64, 126.54, 125.52,
125.42,123.83, 121.36, 119.88, 119.81, 115.14, 112.98, 111.33, 109.56, 107.76, 46.88,
38.58, 20.25, 19.97, 19.50, 11.35. HRMS calcd. for CyoHyBrN, (M"): 484.1514,
found: 484.1531; The enantiomeric excess of 90% ee was determined by HPLC
[Daicel Chirapak AD-H, hexane/isopropanol = 95/5, flow rate 1 mL/min, T = 30 °C,
254 nm, tR(minor) 6.918 min, tR(major) 9.108 min].

(10q): yield: 90%; ce: 87%; (purified by flash column
chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); "H-NMR (d¢-Acetone, 400 MHz) & (ppm)
1.15 (s, 3H), 1.33 (d, 3H), 2.25 (s, 3H), 2.30 (s, 3H), 2.39
(s, 3H), 2.68 (s, 3H), 4.85 (m, 1H), 6.18 (s, 1H), 6.70 (d, J
= 8.4 Hz, 1H), 6.89 (m, 2H), 6.96 (d, 1H), 7.06 (m, 3H),
7.16 (m, 2H), 7.33 (m, 2H), 10.01 (s, 1H); >C NMR (101 MHz, d¢-Acetone) & 142.14,
137.24, 136.74, 135.35, 130.21, 129.28, 127.77, 127.54, 127.37, 126.59, 125.76,
124.21, 123.05, 119.97, 118.75, 114.86, 111.04, 109.75, 47.12, 39.00, 20.67, 20.50,
20.22, 19.75, 11.62. HRMS calcd. for C3oH3N, (M'): 420.2565, found: 420.2544;
The enantiomeric excess of 87% ee was determined by HPLC [Daicel Chirapak AD-H,

hexane/isopropanol = 95/5, flow rate 0.5 mL/min, T = 30 °C, 254 nm, tR(minor)
12.115 min, tR(major) 15.994 min].

(10r): yield: 92%; ee: 83%; (purified by flash column

N
J

chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (dg-Acetone, 400 MHz) & (ppm)
1.20 (m, 6H), 2.15 (s, 3H), 2.22 (s, 3H), 2.59 (s, 3H), 4.72
(m, 1H), 6.21 (s, 1H), 6.65 (m, 3H), 6.88 (m, 2H), 7.03
(m, 3H), 7.19 (m, 2H ), 7.31 (d, J=8.4 Hz, 1H ), 11.24 (s,
1H); “C NMR (151 MHz, d¢-Acetone) & 157.51, 155.88, 142.72, 139.62, 139.55,
137.00, 129.92, 128.68, 127.73, 126.30, 125.11, 124.53, 121.80, 121.75, 119.74,
115.70, 115.57, 114.17, 109.57, 107.52, 103.66, 103.53, 46.68, 39.87, 20.23, 19.99,
19.37, 11.19. HRMS calcd. for Cy9Hy9FN, (M+): 424.2315, found: 424.2321; The

enantiomeric excess of 83% ee was determined by HPLC [Daicel Chirapak AD-H,
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hexane/isopropanol = 98/2, flow rate 1.0 mL/min, T = 30 °C, 254 nm, tR(minor)
8.798min, tR(major) 12.316 min].

(10s): yield: 96%; ee: 95%; (purified by flash column

N
J

chromatography with petroleum ether and DCM eluents,
v/v =2.5/1); '"H-NMR (CDCls, 400 MHz) & (ppm) 1.12 (s,
3H), 1.32 (d, 3H), 2.21 (s, 6H), 2.37 (s, 3H), 2.74 (s, 3H),
4.66 (m, 1H), 6.00 (s, 1H), 6.75 (s, 1H), 6.80 (m, 3H),
6.84 (s, 1H), 6.98 (t, 1H), 7.22 (m, 1H), 7.27 (m, 1H),
7.32 (d, J = 8.4 Hz, 1H), 7.47 (s, 1H), 7.98 (s, 1H); >°C NMR (101 MHz, dg-Acetone)
0 141.49, 137.25, 136.12, 135.61, 134.67, 130.28, 129.09, 127.91, 127.63, 126.39,
125.74, 124.05, 121.59, 120.09, 120.05, 115.58, 113.20, 111.55, 109.80, 107.94, 47.13,
38.78, 20.41, 20.22, 19.84, 11.62. HRMS calcd. for C3oHzBrN, (M"): 498.1671,
found: 498.1656; The enantiomeric excess of 95% ee was determined by HPLC
[Daicel Chirapak OD-H, hexane/isopropanol = 95/5, flow rate 1.0 mL/min, T = 30 °C,
254 nm, tR(minor) 10.962 min, tR(major) 13.471 min].

- ~  (10t): yield: 87%; ee: 93%; (purified by flash column
chromatography with petroleum ether and DCM eluents,
v/v =2.5/1); "H-NMR (CDCls, 400 MHz) & (ppm) 1.12 (s,
3H), 1.31 (d, 3H), 2.21 (s, 6H), 2.37 (d, 6H), 2.74 (s, 3H),
4.70 (m, 1H), 6.04 (s, 1H), 6.71 (s, 1H), 6.78 (d, J = 6.8
Hz, 1H), 6.85 (m, 3H), 6.99 (m, 2H), 7.13 (s, 1H), 7.24 (d,
J = 8.4 Hz, 1H), 7.32 (d, J = 8.0 Hz, 1H), 7.86 (s, 1H); °C NMR (101 MHz,
de-Acetone) 6 142.00, 137.07, 136.71, 135.31, 134.71, 130.19, 127.96, 127.59, 127.43,
127.18, 127.04, 126.44, 124.17, 123.02, 119.93, 118.72, 115.04, 111.00, 109.76, 47.12,
38.92, 20.66, 20.40, 20.21, 19.73, 11.63. HRMS calcd. for C3;H3N, (M"): 434.2722,
found: 434.2708; The enantiomeric excess of 93% ee was determined by HPLC
[Daicel Chirapak AD-H, hexane/isopropanol = 97/3, flow rate 1.0 mL/min, T = 30 °C,
254 nm, tR(minor) 12.911 min, tR(major) 16.557 min].
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(10u): yield: 95%; ee: 91%; (purified by flash column

chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (ds-DMSO, 400 MHz) & (ppm)
1.22 (m, 6H), 1.90 (s, 3H), 2.20 (s, 6H), 4.73 (m, 1H),
6.03 (s, 1H), 6.75 (m, 1H), 6.93 (m, 7H), 7.40 (m, 3H),
11.06 (s, 1H); °C NMR (151 MHz, ds-Acetone) & 157.64,
156.10, 141.20, 137.05, 135.80, 133.30, 129.57, 127.47, 127.30, 127.23, 126.21,
125.89, 119.95, 117.88, 117.56, 116.09, 112.00, 111.94, 111.29, 109.27, 109.09,
103.36, 103.20, 46.73, 39.51, 20.13, 19.96, 8.00. HRMS calcd. for CooHyoFN, (M"):
424.2315, found: 424.2303; The enantiomeric excess of 91% ee was determined by

10u

HPLC [Daicel Chirapak AD-H, hexane/isopropanol = 95/5, flow rate 1.0 mL/min, T =
30 °C, 254 nm, tR(minor) 6.745 min, tR(major) 10.297 min].

(10v): yield: 91%; ee: 92%; (purified by flash column
chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (CDCls;, 400 MHz) & (ppm) 1.35
(m, 6H), 2.00 (s, 3H), 2.26 (d, 6H), 4.70 (m, 1H), 5.98 (s,
“1H), 6.72 (s, 1H), 6.86 (s, 2H), 6.90 (s, 1H), 7.15 (m, 3H),
7.28 (d, J = 8.4 Hz, 1H), 7.31 (s, 1H), 7.53 (d, J = 7.6 Hz, 1H), 7.59 (d, J = 7.6 Hz,
1H), 7.98 (s, 1H); *C NMR (101 MHz, ds-Acetone) & 141.48, 137.33, 136.03, 135.41,
134.22, 129.85, 128.35, 127.77, 126.48, 125.98, 123.92, 121.48, 120.25, 118.26,
118.16, 117.85, 116.08, 112.76, 111.54, 106.95, 46.97, 39.66, 20.41, 20.28, 8.29.
HRMS caled. for Cy9Hy9CIN, (M+): 440.2019, found: 440.2008; The enantiomeric
excess of 92% ee was determined by HPLC [Daicel Chirapak AD-H,

hexane/isopropanol = 95/5, flow rate 1.0 mL/min, T = 30 °C, 254 nm, tR(minor)
5.882 min, tR(major) 9.031 min].

r N (10w): yield: 93%; ee: 92%; (purified by flash column

chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); 'H-NMR (ds-DMSO, 400 MHz) & (ppm)
1.23 (m, 6H), 1.88 (s, 3H), 2.20 (s, 6H), 4.73 (m, 1H),
6.06 (s, 1H), 6.81 (m, 3H), 6.89 (s, 1H), 6.99 (m, 2H),
7.18 (m, 1H), 7.27 (s, 1H), 7.36 (d, 1H), 7.43 (d, 1H),
7.47 (d, J = 8.1 Hz, 1H), 11.17 (s, 1H); *C NMR (151 MHz, ds-Acetone) & 141.22,
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137.06, 135.77, 135.39, 133.93, 129.58, 128.76, 127.50, 126.21, 125.58, 123.79,
121.11, 119.98, 117.89, 117.58, 115.71, 112.95, 111.28, 106.84, 46.70, 39.35, 20.14,
20.01, 8.02. HRMS calcd. for CyoHpBrN, (M'): 484.1514, found: 484.1508; The
enantiomeric excess of 92% ee was determined by HPLC [Daicel Chirapak AD-H,
hexane/isopropanol = 95/5, flow rate 1.0 mL/min, T = 30 °C, 254 nm, tR(minor)
5.945 min, tR(major) 9.933 min].

(10x): yield: 94%; ee: 89%; (purified by flash column
chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (d¢-DMSO, 400 MHz) & (ppm)
1.25 (m, 6H), 1.86 (s, 3H), 2.20 (s, 6H), 2.35 (s, 3H), 4.68
(m, 1H), 5.99 (s, 1H), 6.73 (m ,1H), 6.87 (m, 6H), 7.21 (s,
1H), 7.37 (m, 2H), 11.04 (s, 1H); °C NMR (151 MHz,
de-Acetone) 6 157.63, 156.09, 141.26, 137.02, 135.82, 133.29, 129.83, 127.44, 127.33,
127.26, 126.27, 126.20, 125.83, 121.50, 117.70, 116.21, 111.98, 111.91, 111.03,
109.25, 109.08, 103.38, 103.22, 46.64, 39.50, 20.15, 20.01, 8.03. HRMS calcd. for
C30H3FN, (M1): 438.2471, found: 438.2466; The enantiomeric excess of 89% ee was
determined by HPLC [Daicel Chirapak AD-H, hexane/isopropanol = 95/5, flow rate
0.5 mL/min, T = 30 °C, 254 nm, tR(minor) 11.807 min, tR(major) 19.702 min].

(10y): yield: 94%; ee: 92%; (purified by flash column

N
J

chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (dg-DMSO, 400 MHz) & (ppm)
1.20 (m, 6H), 1.84 (s, 3H), 2.19 (s, 6H), 2.35 (s, 3H),
4.68 (m, 1H), 6.02 (s, 1H), 6.84 (m, 5H), 7.06 (m, 2H),
7.20 (s, 1H), 7.38 (t, 2H), 11.14 (s, 1H); °C NMR (101
MHz, de¢-Acetone) & 141.54, 137.29, 136.03, 135.40, 132.58, 130.10, 128.36, 127.73,
127.05, 126.45, 12591, 123.89, 121.78, 121.44, 118.26, 117.96, 116.20, 112.72,
111.27, 106.60, 46.87, 39.64, 20.40, 20.32, 8.29. HRMS calcd. for C3oH3;CIN, (M"):
454.2176, found: 454.2164; The enantiomeric excess of 92% ee was determined by
HPLC [Daicel Chirapak OD-H, hexane/isopropanol = 95/5, flow rate 0.5 mL/min, T =
30 °C, 254 nm, tR(minor) 11.627 min, tR(major) 19.563 min].

S19



(10z): yield: 97%; ee: 92%; (purified by flash column
chromatography with petroleum ether and DCM eluents,
viv = 2.5/1); '"H-NMR (d¢-DMSO, 400 MHz) & (ppm)
1.20 (m, 6H), 1.84 (s, 3H), 2.19 (s, 6H), 2.35 (s, 3H),
4.68 (m, 1H), 6.02 (s, 1H), 6.82 (m, SH), 7.18 (m, 2H),
7.25 (s, 1H), 7.36 (t, 2H), 11.15 (s, 1H); °C NMR (151
MHz, d¢-Acetone) o 141.28, 137.02, 135.77, 135.38, 132.31, 129.84, 128.79, 127.47,
126.27, 126.19, 125.52, 123.77, 121.52, 121.12, 117.71, 115.83, 112.93, 111.26,
111.01, 106.32, 46.61, 39.34, 20.15, 20.07, 8.04. HRMS calcd. for C3oH3;BrN, (M"):
498.1671, found: 498.1652; The enantiomeric excess of 92% ee was determined by
HPLC [Daicel Chirapak AD-H, hexane/isopropanol = 95/5, flow rate 0.5 mL/min, T =
30 °C, 254 nm, tR(minor) 11.418 min, tR(major) 20.633 min].

- N (10aa): yield: 94%; ee: 86%; (purified by flash column

chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (ds-DMSO, 400 MHz) & (ppm)
1.19 (m, 6H), 2.28 (s, 3H), 2.62 (s, 3H), 4.71 (m, 1H),
6.19 (s, 1H), 6.67 (d, J = 7.2 Hz, 1H), 6.88 (t, 2H), 7.20
(m, 4H), 7.30 (m, 4H), 7.38 (d, J = 8.7 Hz, 1H), 11.21 (s,
1H); >C NMR (151 MHz, ds-Acetone) & 141.49, 135.86, 135.42, 134.41, 130.05,
128.75, 128.34, 127.77, 127.64, 125.81, 125.56, 123.87, 121.37, 119.93, 119.83,
114.95, 113.01, 111.36, 109.58, 107.85, 46.89, 38.64, 19.97, 19.50, 11.32. HRMS
calcd. for CysH,7BrN, (M+): 470.1358, found: 470.1340; The enantiomeric excess of
86% ee was determined by HPLC [Daicel Chirapak AD-H, hexane/isopropanol = 95/5,
flow rate 1.0 mL/min, T = 30 °C, 254 nm, tR(minor) 8.715 min, tR(major) 12.133

min].

- N (10bb): yield: 92%; ee: 87%; (purified by flash column

chromatography with petroleum ether and DCM eluents,
v/v = 2.5/1); '"H-NMR (ds-DMSO, 400 MHz) & (ppm)
1.21 (m, 6H), 1.83 (s, 3H), 2.24 (s, 3H), 2.35 (s, 3H),
4.69 (m, 1H), 6.07 (s, 1H), 6.76 (s, 1H), 6.85 (d, J = 8.1
Hz, 1H), 6.94 (d, J = 8.1 Hz, 1H), 7.04 (m, 2H), 7.19 (m,
3H),7.26 (s, 1H), 7.37 (d, J = 8.7 Hz, 2H), 11.16 (s, 1H); °C NMR (101 MHz,
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ds-Acetone) 6 142.10, 137.92, 136.47, 136.13, 133.04, 130.55, 129.78, 129.46, 128.39,
127.36, 127.02, 126.23, 124.53, 122.29, 121.87, 118.42, 116.41, 113.67, 112.02,
111.72, 107.15, 47.32, 40.12, 20.96, 20.89, 20.84, 8.75. HRMS calcd. for Cy9H29BrN,
(M"): 484.1514, found: 484.1501; The enantiomeric excess of 87% ee was determined
by HPLC [Daicel Chirapak AD-H, hexane/isopropanol = 95/5, flow rate 1.0 mL/min,
T =30 °C, 254 nm, tR(minor) 7.396 min, tR(major) 12.071 min].
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4. Copies of HPLC and integration area
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