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1. General information

All reactions were carried out under an atmosphere of argon using standard Schlenk
techniques. All the reagents were obtained from commercial supplier and used as
received, without further purification unless otherwise noted. Solvents used in the
reactions were distilled from appropriate drying agents prior to use. 'H NMR and '3C
NMR spectra were recorded respectively at 400 MHz and 100 MHz on a Bruker
AVANCE 400. The chiral phosphoramidite ligands were prepared according to the
literature procedures.! Enantiomeric excess (ee) were determined by HPLC analysis
on a Shimadzu LC-20A, using Daicel Chiralcel AD or OD columns. Optical rotations
were measured at PerkinElmer Model 341LC Polarimeter and concentrations (c) were
reported in gx(100 mL)!. High resolution mass spectra were obtained on Bruker

Daltonics micrOTOF-Q II spectrometer in ESI mode.
2. Preparation of alkenyl NV-heteroarenes 1

The alkenyl N-heteroarenes 1a-y?*, 122" and 1za%, 1zb%d, 1zc-zd?® were prepared

according to the literature procedures.

General experimental procedure for the synthesis of alkenyl quinolines 1a-y

o)
o N CoCly6H,0

P Za NG ' H,0, 120 °C, 24 h

To a 50 mL screw-capped reaction vial equipped with a magnetic stir bar,
CoCl,.6H,0 (1.0 mol%, 0.05 mmol, 13.7 mg), 2-methylquinoline (5 mmol, 0.7 mL),
aldehyde (10 mmol, 1 mL) and H,O (3 mL) were added. The resulting mixture was
placed into a preheated oil bath at 120 °C with vigorous stirring. After 24 h, the
reaction mixture was taken out of the oil bath, allowed to cool to room temperature
and poured into H,O (10 mL). The organic layer was then extracted with ethyl acetate
(20 mL x 3), washed with brine (40 mL), dried over Na,SO, and solvent removed
under reduced pressure. The crude product was then loaded onto a column of silica
gel suspended in petroleum ether. Purification by flash chromatography (petroleum

ether/EtOAc = 50:1—>30:1, v/v) then gave the alkenylation product 1a-y.
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3. Enantioselective silyl addition to alkenyl N-heteroarenes

3.1. The screening of copper salts”

AN Cu salt (10 mol %)

L9 (22 mol %), PhMe,SiBPin (2.0 equiv)

X  SiMe,Ph

AN & —Z
N NaOtBu (0.2 equiv), MeOH (4.0 equiv) N O
THF, 1t, 24 h
1a 2a
entry Cu salt yield (%)? ee (%)°
1 CuCl 87% 89%
2 Cul 90% 90%
3 CuBr 81% 89%
4 Cu(Cl04),0.H6  92% 91%
5 Cu(OTH), 92% 89%
6 Cu(CH;CN)4PF4 86% 93%

“Reaction conditions: 1a (0.1 mmol), PhMe,SiBpin (0.2 mmol),
NaO7Bu (0.2 equiv), Cu salt (10 mol %), L9 (22 mol %), MeOH (4.0
equiv), solvent (0.05 M). ’Isolated yield. ‘Determined by chiral
HPLC.
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3.2. The screening of bases and additives”

N Cu(MeCN)4PFg (10 mol %)
O J_ L9 (22 mol %), PhMe,SiBPin (2.0 equi\i)
N O base, additive, THF, rt, 24 h

1a 2a

SiMe,Ph

entry base (equiv) additive (equiv)  yield (%)? ee (%)°
1 LiOH (0.2) MeOH (4.0) 63 93
2 NaOH (0.2) MeOH (4.0) 58 94
3 KOH (0.2) MeOH (4.0) 74 92
4 Na,CO; (0.2) MeOH (4.0) 95 91
5 K,CO; (0.2) MeOH (4.0) 90 80
6 Cs,C0O5 (0.2) MeOH (4.0) 62 93
7 Et;N (0.2) MeOH (4.0) 32 91
8 NaHMDS (0.2) MeOH (4.0) 80 93
9 LiO7Bu (0.2) MeOH (4.0) 85 89
10 KO7Bu (0.2) MeOH (4.0) 77 91
11 NaO7Bu (0.2) MeOH (4.0) 86 93
12 NaO7Bu (2.0) - trace

13 NaO7Bu (0.2) EtOH (4.0) 87 89
14 NaO7Bu (0.2) iPrOH (4.0) 88 85
15 NaOrBu (0.2) fBuOH (4.0) 73 93
16 NaO7Bu (0.2) H,0 (4.0) 94 90
17 NaOrBu (0.2) MeOH (2.0) 74 92
18 NaOrBu (0.2) MeOH (6.0) 82 93

@Reaction conditions: 1a (0.1 mmol), PhMe,SiBpin (0.2 mmol), base, Cu(MeCN),PFg
(10 mol %), L9 (22 mol %), additive, solvent (0.05 M). *Isolated yield. ‘Determined
by chiral HPLC.
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3.3. Typical procedure for the enantioselective silyl addition to

alkenyl N-heteroarenes

Cu(MeCN)4PFg (10 mol %)

YVAr L9 (22 mol %), PhMe,SiBPin (2.0 equiv) Y\fAr
& &x SiMe,Ph

NaOfBu (0.2 equiv), MeOH (4.0 equiv)
THF, rt, 12 h
1 2

o,
PN
e
L9

An oven-dried vial was charged with [Cu(CH3CN)4]PF¢ (3.8 mg, 0.01 mmol, 10

mol%) and chiral phosphoramidite ligand L9 (8.8 mg, 0.022 mmol, 22 mol%) and
sealed with a septum. The vial was connected to an argon-vacuum line, evacuated and
backfilled with argon (x3). THF (1.0 mL) was added and the mixture was stirred for 5
min. PhMe,SiBpin (55 uL, 0.20 mmol, 2.0 equiv) was added followed by a solution
of NaO7Bu (2 mmg, 0.02 mmol, 0.2 equiv) in THF (0.5 mL). The dark brown solution
was stirred for 15 min at room temperature and a solution of 1 (1.0 equiv) in THF (0.5
mL) was added followed by methanol (16 puL, 0.4 mmol, 4.0 equiv). Then, the
reaction mixture was stirred overnight at room temperature. Et;0O and water were
added and the layers were separated. The aqueous phase was extracted with EtOAc
(x3) and the combined organic layers were washed with saturated NaCl solution,
dried over Na,SQ,, filtered and concentrated. The crude product was purified by flash

column chromatography (petroleum ether/EtOAc = 20:1—10:1).

3.4. Characterization data for the products 2a-2za

(5)-2-(2-(dimethyl(phenyl)silyl)-2-phenylethyl)quinoline (2a)

Colorless oil, 31.6 mg, yield 86%. R¢= 0.5 (petroleum
SiMePh o ther/ethyl acetate = 20:1), [a]p? = —56.5 (¢ = 0.1, THF).
93% ee determined by HPLC analysis (Chiralpak AD-H
, 1% IPA in hexane, rate: 1.0 mL/min, 220 nm).
Retention time: t (minor) = 8.9 min, t (major) = 11.2 min. '"H NMR (400 MHz, CDCl;,
ppm): 8 7.96 (d, J = 8.4 Hz, 1H), 7.80 (d, J = 8.4 Hz, 1H), 7.64-7.58 (m, 2H), 7.44-
7.27 (m, 6H), 7.11-7.04 (m, 3H), 6.99-6.96 (m, 3H), 3.50-3.39 (m, 2H), 3.05 (dd,

J;=5.6 Hz, J,=10.8 Hz, 1H), 0.31 (s, 3H), 0.26 (s, 3H). *C NMR (100 MHz,
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CDCls, ppm): 0 162.1, 147.7, 142.0, 141.9, 137.0, 135.6, 134.2, 129.0, 128.7, 128.1,
127.9,127.6, 127.3, 126.6, 125.5, 124.6, 121.0, 38.7, 36.0, —3.9, —5.0. HRMS (ESI):
calcd for CpsHyNSi [M+H]" 368.1829, found 368.1830.

(8)-2-(2-(2-chlorophenyl)-2-(dimethyl(phenyl)silyl)ethyl)quinoline (2b)

Light yellow solid, 36.2 mg, yield 90%. R¢= 0.5
(petroleum ether/ethyl acetate = 20:1), mp = 103-105 °C,
[a]p® =+19.9 (¢ = 0.1, THF). 90% ee determined by
HPLC analysis (Chiralpak AD-H % 2, 1% IPA in

hexane, rate: 0.5 mL/min, 254 nm). Retention time: t (major) = 21.2 min, t (minor) =
23.7 min. '"H NMR (400 MHz, CDCl;, ppm): 6 7.94 (d, J = 8.4 Hz, 1H), 7.85 (d, J =
8.4 Hz, 1H), 7.65-7.58 (m, 2H), 7.50-7.46 (m, 2H), 7.41-7.29 (m, 4H), 7.21 (dd, J; =
1.2 Hz, J, = 7.6 Hz, 1H), 7.14-7.09 (m, 2H), 7.05-7.01 (m, 1H), 6.93-6.88 (m, 1H),
3.79 (t,J = 8.4 Hz, 1H), 3.45 (d, J = 8.0 Hz, 2H), 0.37 (s, 3H), 0.29 (s, 3H). 3C NMR
(100 MHz, CDCl;, ppm): & 161.5, 147.6, 140.1, 136.7, 135.9, 134.2, 133.7, 129.24,
129.21, 129.1, 128.7, 128.3, 127.7, 127.3, 126.6, 126.5, 125.6, 125.5, 120.3, 38.8,
30.6, 3.7, —=5.5. HRMS (ESI): calcd for C,sHpsCINSi [M+H]" 402.1439, found
402.1440.

(8)-2-(2-(2-bromophenyl)-2-(dimethyl(phenyl)silyl)ethyl)quinoline (2¢)

Light yellow oil, 36.6 mg, yield 82%. R¢=0.5

(petroleum ether/ethyl acetate = 20:1), [a]p?® = +23.8 (¢ =
0.1, THF). 90% ee determined by HPLC analysis
(Chiralpak OD-H x 2, 1% IPA in hexane, rate: 0.5

SiMe,Ph

mL/min, 254 nm). Retention time: t (minor) = 38.0 min, t (major) = 40.2 min. 'H
NMR (400 MHz, CDClj;, ppm): & 7.94 (d, /= 8.4, 1H), 7.85 (d, /= 8.8 Hz, 1H), 7.64-
7.57 (m, 2H), 7.50-7.49 (m, 2H), 7.41-7.30 (m, 5H), 7.15-7.05 (m, 3H), 6.84-6.80 (m,
1H), 3.79 (t, /= 8.4 Hz, 1H), 3.45 (d, J = 8.4 Hz, 2H), 0.38 (s, 3H), 0.30 (s, 3H). 13C
NMR (100 MHz, CDCl;, ppm): & 161.4, 147.6, 141.8, 136.7, 135.9, 134.3, 132.6,
129.2, 129.1, 128.7, 128.3, 127.7, 127.3, 127.1, 126.6, 126.0, 125.5, 125.3, 120.4,
39.1, 33.5, -3.6, —5.5. HRMS (ESI): calcd for C,5H»sBrNSi [M+H]" 446.0934, found
446.0934.
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(8)-2-(2-(dimethyl(phenyl)silyl)-2-(3-fluorophenyl)ethyl)quinoline (2d)

White solid, 36.6 mg, yield 95%. Ry=0.5
. (petroleum ether/ethyl acetate = 20:1), mp = 77-80 °C,

[a]p® = —83.3 (¢ = 0.1, THF). 91% ee determined by

HPLC analysis (Chiralpak AD-H x 2, 1% IPA in
hexane, rate: 0.5 mL/min, 254 nm). Retention time: t (minor) = 24.1 min, t (major) =
28.5 min. '"H NMR (400 MHz, CDCls, ppm): & 7.96 (d, J = 8.8, 1H), 7.84 (d, J= 8.8
Hz, 1H), 7.66-7.60 (m, 2H), 7.43-7.29 (m, 6H), 7.06-7.00 (m, 2H), 6.74 (d, J= 7.6 Hz,
1H), 6.68-6.65 (m, 2H), 3.44-3.36 (m, 2H), 3.09 (t, J = 8.4 Hz, 1H), 0.32 (s, 3H), 0.29
(s, 3H). 13C NMR (100 MHz, CDCl;, ppm): 8 162.7 (d, J = 243.0 Hz), 161.6, 147.8,
145.0 (d, J = 7.2 Hz), 136.6, 135.8, 134.2, 129.3, 129.149, 129.148 (d, J = 8.3 Hz),
128.7, 127.7, 127.4, 126.6, 125.6, 123.8, 121.0, 114.8 (d, /= 21.2 Hz), 111.4 (d, J =
21.0 Hz), 38.6, 36.1, 4.0, —5.1. HRMS (ESI): calcd for C,sH,sFNSi [M+H]*
386.1735, found 386.1736.

(8)-2-(2-(3-chlorophenyl)-2-(dimethyl(phenyl)silyl)ethyl)quinoline (2¢)

Light yellow oil, 37.8 mg, yield 94%. R¢= 0.5
(petroleum ether/ethyl acetate = 20:1), [a]p? =-81.5 (¢
= 0.1, THF). 90% ee determined by HPLC analysis
(Chiralpak AD-H, 1% IPA in hexane, rate: 0.5

mL/min, 254 nm). Retention time: t (minor) = 25.8 min, t (major) = 35.0 min. 'H
NMR (400 MHz, CDClj;, ppm): & 7.96 (d, J = 8.4, 1H), 7.85 (d, /= 8.4 Hz, 1H), 7.67-
7.60 (m, 2H), 7.43-7.29 (m, 6H), 7.07-6.94 (m, 4H), 6.84 (d, J = 7.6, 1H), 3.43-3.35
(m, 2H), 3.07 (dd, J; = 6.8 Hz, J, = 9.6 Hz, 1H), 0.32 (s, 3H), 0.29 (s, 3H). 3C NMR
(100 MHz, CDCl;, ppm): & 161.5, 147.8, 144.4, 136.4, 135.8, 134.2, 133.7, 129.3,
129.2, 129.0, 128.8, 128.1, 127.7, 127.4, 126.6, 126.2, 125.6, 124.8, 121.0, 38.5, 36.0,
—4.1,-5.1. HRMS (ESI): calcd for C,5H,sCINSi [M+H]* 402.1439, found 402.1439.
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(5)-2-(2-(dimethyl(phenyl)silyl)-2-(3-(trifluoromethyl)phenyl)ethyl)quinoline (2f)
Colorless oil, 40.1 mg, yield 92%. R¢= 0.5

(petroleum ether/ethyl acetate = 20:1), [a]p> = —61.8
(c=0.1, THF). 90% ee determined by HPLC analysis
(Chiralpak AD-H x 2, 1% IPA in hexane, rate: 0.5
mL/min, 254 nm). Retention time: t (minor) = 13.7 min, t (major) = 18.0 min. 'H
NMR (400 MHz, CDCl;, ppm): & 7.96 (d, J = 8.4, 1H), 7.85 (d, /= 8.8 Hz, 1H), 7.66-
7.60 (m, 2H), 7.43-7.28 (m, 6H), 7.23-7.11 (m, 4H), 7.06 (d, J = 8.8 Hz, 1H), 3.50-
3.40 (m, 2H), 3.18 (dd, J; = 6.8 Hz, J, = 10.0 Hz, 1H), 0.31 (s, 3H), 0.30 (s, 3H). 13C
NMR (100 MHz, CDCl;, ppm): & 161.3, 147.7, 143.1, 136.2, 136.0, 134.2, 131.3,
130.0 (q, J = 31.7 Hz), 129.4, 129.3, 128.7, 128.2, 127.7, 127.4, 126.6, 125.7, 124.8
(q,/=3.7Hz), 124.2 (q, J=270.8 Hz), 121.4 (q, /= 3.7 Hz), 121.1, 38.4, 36.3, 4.3,
—5.0. HRMS (ESI): calcd for Cy¢HysF3NSi [M+H]" 436.1703, found 436.1703.

CF3

(8)-2-(2-(dimethyl(phenyl)silyl)-2-(3-fluorophenyl)ethyl)quinoline (2g)

White solid, 36.2 mg, yield 94%. R¢=0.5

(petroleum ether/ethyl acetate = 20:1), mp = 80-82 °C,
[a]p? = —62.4 (¢ = 0.1, THF). 97% ee determined by
HPLC analysis (Chiralpak AD-H x 2, 1% IPA in

SiMe,Ph

F

hexane, rate: 0.5 mL/min, 254 nm). Retention time: t (minor) = 26.0 min, t (major) =
30.8 min. '"H NMR (400 MHz, CDCl;, ppm) : 6 7.96 (d, /= 8.4, 1H), 7.83 (d, /= 8.4
Hz, 1H), 7.65-7.59 (m, 2H), 7.42-7.28 (m, 6H), 7.04 (d, J = 8.8 Hz, 1H), 6.90-6.87 (m,
2H), 6.79-6.75 (m, 2H), 3.46-3.34 (m, 2H), 3.04 (dd, J; = 5.6 Hz, J, = 10.8 Hz,1H),
0.31 (s, 3H), 0.28 (s, 3H). 13C NMR (100 MHz, CDCl;, ppm) 6 161.8, 160.4 (d, J =
240.8 Hz), 147.8, 137.5 (d, J = 2.9 Hz), 136.7, 135.7, 134.2, 129.3, 129.2, 129.1,
128.7, 127.7, 127.4, 126.6, 125.6, 121.0, 114.6 (d, J = 20.9 Hz), 38.9, 35.3, 4.1, -5.0.
HRMS (ESI): calcd for C,sH,sFNSi [M+H]* 386.1735, found 386.1735.

(5)-2-(2-(4-chlorophenyl)-2-(dimethyl(phenyl)silyl)ethyl)quinoline (2h)
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Light yellow oil, 33.0 mg, yield 82%. R;= 0.5

(petroleum ether/ethyl acetate = 20:1), [a]p> = —80.6 (¢

= 0.1, THF). 94% ee determined by HPLC analysis
¢l (Chiralpak AD-H x 2, 1% IPA in hexane, rate: 0.5
mL/min, 254 nm). Retention time: t (minor) = 26.5 min, t (major) = 30.4 min. 'H
NMR (400 MHz, CDCl;, ppm): & 7.95 (d, /= 8.8, 1H), 7.84 (d, /= 8.8 Hz, 1H), 7.66-
7.60 (m, 2H), 7.43-7.29 (m, 6H), 7.05-7.03 (m, 3H), 6.90-6.86 (m, 2H), 3.45-3.34 (m,
2H), 3.06 (dd, J; = 6.0 Hz, J, = 10.4 Hz, 1H), 0.31 (s, 3H), 0.28 (s, 3H). 13C NMR
(100 MHz, CDCl;, ppm): & 161.6, 147.8, 140.6, 136.6, 135.8, 134.2, 130.1, 1294,
129.3, 129.2, 128.7, 128.0, 127.7, 127.4, 126.6, 125.6, 121.0, 38.6, 35.7, —4.1, -5.0.
HRMS (ESI): calcd for C,5sHpsCINSi [M+H]* 402.1439, found 402.1438.

(5)-2-(2-(4-bromophenyl)-2-(dimethyl(phenyl)silyl)ethyl)quinoline (2i)
Light yellow oil, 42.4 mg, yield 95%. R¢= 0.5
(petroleum ether/ethyl acetate = 20:1), [a]p? = -98.8 (¢
= 0.1, THF). 94% ee determined by HPLC analysis
o (Chiralpak AD-H x 2, 1% IPA in hexane, rate: 0.5

SiMe,Ph

mL/min, 254 nm). Retention time: t(minor) = 28.3 min, t (major) = 31.9 min. 'H
NMR (400 MHz, CDCl;, ppm): 6 7.95 (d, J = 8.4 Hz, 1H), 7.84 (d, J = 8.4 Hz, 1H),
7.66-7.60 (m, 2H), 7.43-7.29 (m, 6H), 7.19 (d, J = 8.4 Hz, 2H), 7.04 (d, J = 8.4 Hz,
1H), 6.82 (d, J = 8.4 Hz, 2H), 3.45-3.31 (m, 2H), 3.05 (dd, J; = 6.0 Hz, J, = 10.4 Hz,
1H), 0.31 (s, 3H), 0.28 (s, 3H). 13C NMR (100 MHz, CDCl;, ppm): 6 161.6, 147.7,
141.1, 136.5, 135.8, 134.2, 130.9, 129.8, 129.3, 129.2, 128.7, 127.7, 127.4, 126.6,
125.6, 121.0, 118.1, 38.5, 35.7, 4.1, -5.1. HRMS (ESI): calcd for C,sH,sBrNSi
[M+H]" 446.0934, found 446.0934.

(5)-2-(2-(dimethyl(phenyl)silyl)-2-(4-(trifluoromethyl)phenyl)ethyl)quinoline (2j)
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Light yellow oil, 38.8 mg, yield 89%. Ry= 0.5
(petroleum ether/ethyl acetate = 20:1), [a]p> = —89.2
(c=0.1, THF). 90% ee determined by HPLC analysis

CFs (Chiralpak AD-H, 1% IPA in hexane, rate: 1.0
mL/min, 254 nm). Retention time: t (minor) = 13.7 min, t (major) = 18.0 min. 'H
NMR (400 MHz, CDClj;, ppm): & 7.95 (d, /= 8.4, 1H), 7.85 (d, /= 8.4 Hz, 1H), 7.67-
7.61 (m, 2H), 7.44-7.30 (m, 8H), 7.05 (d, J = 8.4 Hz, 3H), 3.45 (d, J = 8.4 Hz, 2H),
3.19 (t,J= 8.4 Hz, 1H), 0.32 (s, 3H), 0.29 (s, 3H). 13C NMR (100 MHz, CDCl;, ppm):
0 161.3, 147.7, 146.6, 136.2, 135.9, 134.2, 129.4, 129.2, 128.7, 128.2, 127.7, 127 .4,
126.8 (q, J = 31.9 Hz), 126.6, 125.7, 124.8 (q, J = 3.7 Hz), 124.4 (q, J = 269.6 Hz),
120.9, 38.4, 36.4, 4.1, -5.1. HRMS (ESI): calcd for C,sH,sF3NSi [M+H]" 436.1703,
found 436.1703.

SiMe,Ph

(8)-2-(2-(dimethyl(phenyl)silyl)-2-(m-tolyl)ethyl)quinoline (2Kk)

Light yellow oil, 33.2 mg, yield 87%. R¢=0.5
(petroleum ether/ethyl acetate = 20:1), [a]p? =—53.4 (¢
= 0.1, THF). 91% ee determined by HPLC analysis
(Chiralpak AD-H, 1% IPA in hexane, rate: 1

mL/min, 254 nm). Retention time: t (minor) = 5.5 min, t (major) = 7.5 min. '"H NMR
(400 MHz, CDClj;, ppm): & 7.97 (d, J = 8.4, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.64-7.59
(m, 2H), 7.43-7.27 (m, 6H), 7.07 (d, J = 8.4 Hz, 1H), 7.01-6.97 (m, 1H), 6.80-6.75 (m,
3H), 3.49-3.38 (m, 2H), 3.00 (dd, J; = 5.6 Hz, J, = 10.8 Hz, 1H), 2.17 (s, 3H), 0.30 (s,
3H), 0.25 (s, 3H). 13C NMR (100 MHz, CDCl;, ppm): 8 162.2, 147.6, 141.7, 137.2,
137.1, 135.7, 134.3, 129.0, 128.7, 127.7, 127.5, 127.3, 126.6, 125.5, 125.4, 125.1,
121.1, 38.6, 35.8, 21.4, -3.9, -5.1. HRMS (ESI): calcd for CycHysNSi [M+H]*
382.1986, found 382.1986.

SiMe,Ph

(5)-2-(2-(dimethyl(phenyl)silyl)-2-(3-methoxyphenyl)ethyl)quinoline (21)
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Light yellow oil, 354 mg, yield 89%. Ry = 0.3
SiMe,Ph

OMe (petroleum ether/ethyl acetate = 20:1), [a]p?® =
-76.9 (¢ = 0.1, THF). 88% ee determined by
HPLC analysis (Chiralpak AD-H % 2, 1% IPA in
hexane, rate: 0.5
mL/min, 254 nm). Retention time: t (minor) = 32.9 min, t (major) = 38.8 min. 'H
NMR (400 MHz, CDCl;, ppm): & 7.97 (d, J= 8.4, 1H), 7.83 (d, /= 8.4 Hz, 1H), 7.65-
7.59 (m, 2H), 7.45-7.28 (m, 6H), 7.08 (d, J = 8.4 Hz, 1H), 7.03-6.99 (m, 1H), 6.60-
6.48 (m, 3H), 3.61 (s, 3H), 3.49-3.38 (m, 2H), 3.03 (dd, J; = 6.0 Hz, J, = 10.4 Hz, 1H),
0.32 (s, 3H), 0.28 (s, 3H). 13C NMR (100 MHz, CDCls, ppm): 8 162.1, 159.2, 147.7,
143.6, 137.1, 135.7, 134.3, 129.1, 128.73, 128.69, 127.6, 127.4, 126.6, 125.5, 121.1,
120.7, 113.6, 110.4, 54.9, 38.7, 36.2, —3.9, —5.0. HRMS (ESI): calcd for C,cHsNOSi
[M+H]* 398.1935, found 398.1935.

(8)-2-(2-(dimethyl(phenyl)silyl)-2-(4-methoxyphenyl)ethyl)quinoline (2m)

Light yellow oil, 35.8 mg, yield 90%. R;=10.3
(petroleum ether/ethyl acetate = 20:1), [a]p?® = —75.6
(¢ = 0.1, THF). 94% ee determined by HPLC
analysis (Chiralpak AD-H x 2, 1% IPA in

hexane, rate: 0.5 mL/min, 254 nm). Retention time: t (minor) = 36.6 min, t (major) =
40.8 min. 'TH NMR (400 MHz, CDCl3, ppm): 6 7.96 (d, /= 8.4, 1H), 7.82 (d, /= 8.4
Hz, 1H), 7.65-7.59 (m, 2H), 7.45-7.28 (m, 6H), 7.05 (d, J= 8.4 Hz, 1H), 6.89-6.86 (m,
2H), 6.67-6.63 (m, 2H), 3.69 (s, 3H), 3.42-3.35 (m, 2H), 2.97 (t, J = 8.8 Hz, 1H), 0.31
(s, 3H), 0.26 (s, 3H). 3C NMR (100 MHz, CDCl3, ppm): 8 162.3, 156.9, 147.8, 137.3,
135.6, 134.3, 133.8, 129.03, 128.97, 128.7, 127.6, 127.4, 126.7, 125.5, 121.1, 113.4,
55.1, 39.0, 35.0, -3.8, —=5.0. HRMS (ESI): calcd for C,sHpsNOSi [M+H]" 398.1935,
found 398.1935.

SiMe,Ph

OMe
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(5)-2-(2-(4-(tert-butyl)phenyl)-2-(dimethyl(phenyl)silyl)ethyl)quinoline (2n)

Light yellow solid, 34.3 mg, yield 81%. R¢=

0.5 (petroleum ether/ethyl acetate = 20:1), mp = 81-84

°C, [a]p* =-66.8 (c=0.1, THF). 93% ee determined
Bu by HPLC analysis (Chiralpak AD-H x 2
, 1% IPA in hexane, rate: 0.5 mL/min, 254 nm). Retention time: t (minor) = 19.2 min,
t (major) = 20.4 min. 'TH NMR (400 MHz, CDC]ls, ppm): 8 7.97 (d, J = 8.4, 1H), 7.80
(d, J = 8.4 Hz, 1H), 7.64-7.58 (m, 2H), 7.41-7.37 (m, 3H), 7.32-7.26 (m, 3H), 7.12-
7.06 (m, 3H), 6.91 (d, J = 8.0 Hz, 2H), 3.49-3.37 (m, 2H), 3.00 (dd, J; = 5.6 Hz, J, =
11.2 Hz, 1H), 1.23 (s, 9H), 0.30 (s, 3H), 0.23 (s, 3H). 3C NMR (100 MHz, CDCl;,
ppm): 6 162.3, 147.7, 147.3, 138.6, 137.4, 135.6, 134.2, 129.0, 128.9, 128.7, 127.6,
127.5, 127.3, 126.6, 125.4, 124.7, 121.1, 38.9, 35.2, 34.1, 31.4, -3.7, -5.1. HRMS
(ESI): calcd for Cy9H34NSi [M+H]" 424.2455, found 424.2455.

SiMe,Ph

(8)-2-(2-([1,1'-biphenyl]-4-yl)-2-(dimethyl(phenyl)silyl)ethyl)quinoline (20)

Light yellow solid, 38.2 mg, yield 86%. R¢=

0.5 (petroleum ether/ethyl acetate = 20:1), mp = 120-

122 °C, [a]p®® = —-117.5 (¢ = 0.1, THF). 90% ee
PR determined by HPLC analysis (Chiralpak AD-H x 2
, 1% IPA in hexane, rate: 0.5 mL/min, 254 nm). Retention time: t (major) = 35.1 min,
t (minor) = 40.7 min. '"H NMR (400 MHz, CDCl;, ppm): 8 7.97 (d, J = 8.4, 1H), 7.83
(d, J= 8.4 Hz, 1H), 7.65-7.60 (m, 2H), 7.52 (d, J = 8.0 Hz, 2H), 7.53-7.25 (m, 11H),
7.07 (dd, J; = 8.4 Hz, J, = 24.4 Hz, 3H), 3.53-3.42 (m, 2H), 3.10 (dd, J; = 5.6 Hz, J, =
11.2 Hz, 1H), 0.34 (s, 3H), 0.30 (s, 3H). 13C NMR (100 MHz, CDCl;, ppm): 6 162.0,
147.7, 141.2, 140.9, 137.2, 137.0, 135.8, 134.3, 129.1, 128.7, 128.6, 128.5, 127.6,
127.4, 126.8, 126.6, 126.5, 125.5, 121.1, 38.7, 35.8, —3.9, —5.0. HRMS (ESI): calcd
for C31H3oNSi [M+H]* 444.2142, found 444.2142.

SiMe,Ph
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(5)-2-(2-(dimethyl(phenyl)silyl)-2-(naphthalen-1-yl)ethyl)quinoline (2p)

Light yellow oil, 33.8 mg, yield 81%. R¢=0.5

(petroleum ether/ethyl acetate = 20:1), mp = 93-95 °C,
[a]p® = +50.7 (¢ = 0.1, THF). 89% ee determined by
HPLC analysis (Chiralpak OD-H % 2, 1% IPA in hexane,

SiMe,Ph

rate: 0.5 mL/min, 254 nm). Retention time: t

(major) = 39.8 min, t (minor) = 44.9 min. '"H NMR (400 MHz, CDCl;, ppm): & 8.12
(d, J = 8.0 Hz, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.75-7.67 (m, 2H), 7.59-7.51 (m, 4H),
7.45-7.29 (m, 8H), 7.25-7.24 (m, 1H), 7.02 (d, J= 8.4 Hz, 1H), 4.08 (dd, J; = 6.0 Hz,
J>=9.6 Hz, 1H), 3.69-3.58 (m, 2H), 0.27 (s, 3H), 0.16 (s, 3H). 13C NMR (100 MHz,
CDCls, ppm): 0 161.9, 147.6, 138.9, 137.2, 135.7, 134.2, 133.8, 132.3, 129.1, 129.0,
128.7, 127.6, 127.3, 126.6, 125.4, 125.2, 125.1,125.0, 124.1, 123.7, 120.7, 39.5, 28.7,
-3.4,-5.1. HRMS (ESI): calcd for C,9HsNSi [M+H]* 418.1986, found 418.1986.

(8)-2-(2-(benzo|d][1,3]dioxol-5-yl)-2-(dimethyl(phenyl)silyl)ethyl)quinoline (2q)
SiMe,Ph Colorless oil, 32.9 mg, yield 80%. R¢= 0.5

- (petroleum ether/ethyl acetate = 20:1), [a]p> = —-90.9 (¢ =
O o 0.1, THF). 88% ee determined by HPLC analysis
0—/ (Chiralpak AD-H x 2, 1% IPA in hexane, rate: 0.5
mL/min, 254 nm). Retention time: t (minor) = 37.8 min, t (major) = 44.5 min. 'H
NMR (400 MHz, CDCl;, ppm): 6 7.97 (d, J = 8.4 Hz, 1H), 7.85 (d, J = 8.4 Hz, 1H),
7.67-7.60 (m, 2H), 7.47-7.29 (m, 6H), 7.07 (d, J = 8.4 Hz, 1H), 6.56 (d, J = 8.0 Hz,
1H). 6.48 (d, J = 1.6 Hz, 1H), 6.41 (dd, J; = 1.6 Hz, J, = 8.0 Hz, 1H), 5.82 (d, J=0.8
Hz, 2H), 3.41-3.31 (m, 2H), 2.97 (dd, J; = 6.0 Hz, J, = 10.4 Hz, 1H), 0.32 (s, 3H),
0.28 (s, 3H). 3C NMR (100 MHz, CDCl;, ppm): 8 162.0, 147.8, 147.2, 144.7, 137.1,
1359, 135.8, 134.2, 129.11, 129.08, 128.8, 127.6, 127.4, 126.7, 125.5, 121.1, 120.9,
108.6, 107.8, 100.5, 39.1, 35.7, -3.8, —5.0. HRMS (ESI): calcd for CysH,sNO,Si
[M+H]* 412.1727, found 412.1726.
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(5)-2-(2-(dimethyl(phenyl)silyl)-2-(thiophen-2-yl)ethyl)quinoline (2r)

Light yellow oil, 29.9 mg, yield 80%. R¢= 0.5

(petroleum ether/ethyl acetate = 20:1), [a]p?® = -75.5 (¢ =
0.1, THF). 85% ee determined by HPLC analysis
(Chiralpak OD-H % 2, 1% IPA in hexane, rate: 0.5
mL/min, 254 nm). Retention time: t (major) = 33.0 min, t (minor) = 35.5 min. 'H
NMR (400 MHz, CDCls, ppm): 6 7.98 (d, J = 8.4 Hz, 1H), 7.86 (d, J = 8.4 Hz, 1H),
7.68-7.61 (m, 2H), 7.49-7.40 (m, 3H), 7.35-7.29 (m, 3H), 7.09 (d, J = 8.4 Hz, 1H),
6.90 (d, J=5.2 Hz, 1H), 6.76 (dd, J; = 3.2 Hz, J, = 4.8 Hz, 1H), 6.53 (d, /= 3.2 Hz,
1H), 3.45-3.30 (m, 3H), 0.40 (s, 3H), 0.33 (s, 3H). 3C NMR (100 MHz, CDCls, ppm):
0 161.6, 147.9, 145.8, 136.9, 135.7, 134.2, 129.2, 129.1, 128.9, 127.7, 127.4, 126.7,
126.6, 125.6, 123.5, 121.4, 121.2, 40.8, 31.3, -3.8, —5.0. HRMS (ESI): calcd for
C3HpNSSi [M+H]" 374.1393, found 374.1393.

SiMe,Ph

(5)-2-(2-(dimethyl(phenyl)silyl)-2-(thiophen-3-yl)ethyl)quinoline (2s)

Light yellow oil, 35.9 mg, yield 96%. R;= 0.5
SiMezPh

petroleum ether/ethyl acetate = 20:1), [a]p® = -72.3 (¢ =
0.1, THF). 91% ee determined by HPLC analysis
(Chiralpak OD-H x 2, 1% IPA in hexane, rate: 0.5
mL/min, 254 nm). Retention time: t (major) = 37.1 min, t (minor) = 39.0 min. 'H
NMR (400 MHz, CDCl;, ppm): & 7.98 (d, /= 8.4, 1H), 7.84 (d, /= 8.4 Hz, 1H), 7.67-
7.60 (m, 2H), 7.52 (d, J = 8.0 Hz, 2H), 7.44-7.28 (m, 6H), 7.08-7.04 (m, 2H), 6.73 (dd,
J;=0.8 Hz, J,=4.8 Hz, 1H), 6.61 (d, J=2 Hz, 1H), 3.43-3.31 (m, 2H), 3.18 (dd, J; =
5.6 Hz, J, = 10.8 Hz, 1H), 0.32 (s, 3H), 0.29 (s, 3H). 13C NMR (100 MHz, CDCl;,
ppm): 6 162.1, 147.7, 142.1, 137.1, 135.7, 134.2, 129.1, 128.7, 128.1, 127.6, 127.4,
126.6, 125.5, 124.4, 121.0, 118.8, 39.4, 31.5, 4.0, —4.9. HRMS (ESI): calcd for
C3Hp4NSSi [M+H]" 374.1393, found 374.1394.
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(S, E)-2-(2-(dimethyl(phenyl)silyl)-4-phenylbut-3-en-1-yl)quinoline (2t)
Light yellow oil, 29.9 mg, yield 76%. R¢= 0.2
)  SiMe,Ph
%Ph (petroleum ether/ethyl acetate = 20:1), [a]p> =-107.8 (¢
= 0.1, THF). 85% ee determined by HPLC analysis
(Chiralpak AD-H % 2, 1% IPA in hexane, rate: 0.5 mL/min, 254 nm). Retention time:
t (minor) = 20.6 min, t (major) = 24.4 min. 'H NMR (400 MHz, CDCl;, ppm): & 7.97
(dd, J; = 8.4 Hz, J, = 18.4 Hz, 2H), 7.71-7.55 (m, 4H), 7.45-7.34 (m, 4H), 7.23-7.08
(m, 6H), 6.19-6.08 (m, 2H), 3.27-3.10 (m, 2H), 2.67-2.61 (m, 1H), 0.40 (s, 6H). 3C
NMR (100 MHz, CDCl;, ppm): & 162.3, 147.8, 138.1, 137.0, 135.9, 134.2, 131.2,
129.2, 128.7, 128.6, 128.3, 127.8, 127.4, 126.7, 126.3, 125.65, 125.58, 121.2, 38.6,
33.9, 4.3, -4.9. HRMS (ESI): caled for Cy;H,sNSi [M+H]* 394.1986, found
394.1987.

(8)-6-bromo-2-(2-(dimethyl(phenyl)silyl)-2-(4-fluorophenyl)ethyl)quinoline (2u)
Light yellow oil, 32.1 mg, yield 69%. R¢= 0.5
(petroleum ether/ethyl acetate = 20:1), [a]p?> = —49.4
(c = 0.1, THF). 87% ee determined by HPLC
F analysis (Chiralpak AD-H x 2, 1% IPA in
hexane, rate: 0.5 mL/min, 254 nm). Retention time: t (minor) = 21.6 min, t (major) =
27.6 min. 'H NMR (400 MHz, CDCl;, ppm): 6 7.82-7.80 (m, 2H), 7.74 (d, J = 8.8 Hz,
1H), 7.68 (dd, J; = 2.0 Hz, J, = 9.2 Hz, 1H), 7.42-7.29 (m, 5H), 7.04 (d, J = 8.4 Hz,
1H), 6.89-6.85 (m, 2H), 6.80-6.75 (m, 2H), 3.42-3.31 (m, 2H), 3.01 (dd, J; = 5.6 Hz,
J>=10.8 Hz, 1H), 0.31 (s, 3H), 0.28 (s, 3H). 13C NMR (100 MHz, CDCl;, ppm): &
162.4, 160.5 (d, J = 241.1 Hz), 146.4, 137.4 (d, J = 3.2 Hz), 136.7, 134.7, 134.2,
132.6, 130.5, 129.4, 129.3 (d, /= 4.7 Hz), 129.2, 127.8, 127.7, 122.0, 119.3, 114.7 (d,
J=20.9 Hz), 39.0, 35.4, 4.0, —5.0. HRMS (ESI): calcd for C,sH,4BrFNSi [M+H]"
464.0840, found 464.0839.
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(5)-2-(2-(dimethyl(phenyl)silyl)-2-(4-fluorophenyl)ethyl)-6-methylquinoline (2v)
Light yellow oil, 36.0 mg, yield 90%. R¢= 0.5
(petroleum ether/ethyl acetate = 20:1), [a]p? =
—45.2 (¢ = 0.1, THF). 91% ee determined by HPLC
F analysis (Chiralpak OD-H x 2, 1% IPA in

hexane, rate: 0.5 mL/min, 254 nm). Retention time: t (minor) = 31.9 min, t (major) =
41.2 min. '"H NMR (400 MHz, CDCl;, ppm): 6 7.85 (d, J = 8.8 Hz, 1H), 7.74 (d, J =
8.4 Hz, 1H), 7.46-7.29 (m, 7H), 6.99 (d, J = 8.8 Hz, 1H), 6.89-6.86 (m, 2H), 6.78-
6.74 (m, 2H), 3.43-3.31 (m, 2H), 3.02 (dd, J; = 5.6 Hz, J, = 11.2 Hz, 1H), 2.46 (s, 3H),
0.30 (s, 3H), 0.28 (s, 3H). 13C NMR (100 MHz, CDCl;, ppm): 8 160.8, 160.4 (d, J =
240.6 Hz), 146.3, 137.5 (d, J = 2.9 Hz), 136.8, 135.3, 135.1, 134.2, 131.4, 129.24 (d,
J=13.0 Hz), 129.23, 128.4, 127.7, 126.6, 126.3, 121.0, 114.6 (d, J = 20.9 Hz), 38.8,
354,214, -4.1,-5.0. HRMS (ESI): calcd for C,H,7FNSi [M+H]" 400.1891, found
400.1891.

(5)-2-(2-(dimethyl(phenyl)silyl)-2-(4-fluorophenyl)ethyl)-6-methoxyquinoline (2w)

MeO Light yellow solid, 32.4 mg, yield 78%. R¢=0.3
SiMe,Ph

(petroleum ether/ethyl acetate = 20:1), mp =

95-98 °C, [a]p® = 4.0 (¢ = 0.1, THF). 86% ee
F determined by HPLC analysis (Chiralpak OD-H x
2, 1% IPA in hexane, rate: 0.5 mL/min, 254 nm). Retention time: t (minor) = 49.2 min,
t (major) = 51.7 min. "TH NMR (400 MHz, CDC]l;, ppm): 6 7.85 (d, J = 9.2 Hz, 1H),
7.73 (d, J = 8.4 Hz, 1H), 7.42-7.40 (m, 2H), 7.35-7.25 (m, 4H), 6.99 (d, J = 8.4 Hz,
1H), 6.93 (d, J = 2.4 Hz, 1H), 6.89-6.86 (m, 2H), 6.79-6.75 (m, 2H), 3.86 (s, 3H),
3.42-3.30 (m, 2H), 3.00 (dd, J; = 5.2 Hz, J, = 11.2 Hz, 1H), 0.30 (s, 3H), 0.27 (s, 3H).
13C NMR (100 MHz, CDCl;, ppm): 8 160.5 (d, J = 240.6 Hz), 159.2, 157.2, 143.8,
137.7 (d, J=2.9 Hz), 136.9, 134.6, 134.2, 130.1, 129.3, 129.2 (d, /= 17.3 Hz), 127.6,
127.5,121.6, 121.3, 114.6 (d, J=20.9 Hz), 105.2, 55.5, 38.7, 35.4, —4.0, —5.0. HRMS
(ESI): calcd for Cy¢H,7,FNOSi [M+H]" 416.1840, found 416.1840.

(5)-7-chloro-2-(2-(dimethyl(phenyl)silyl)-2-(4-fluorophenyl)ethyl)quinoline (2x)
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Light yellow solid, 37.0 mg, yield 88%. R¢=
SiMe,Ph

0.5 (petroleum ether/ethyl acetate = 20:1), mp =

98-100 °C, [a]p?® = —58.8 (¢ = 0.1, THF). 93% ee
F determined by HPLC analysis (Chiralpak AD-H x
2, 1% IPA in hexane, rate: 0.5 mL/min, 254 nm). Retention time: t (minor) = 21.8 min,
t (major) = 23.8 min. '"H NMR (400 MHz, CDCl;, ppm): 6 7.96 (d, J= 1.6 Hz, 1H),
7.80 (d, J = 8.4 Hz, 1H), 7.58 (d, J = 8.4 Hz, 1H), 7.42-7.29 (m, 6H), 7.02 (d, /= 8.4
Hz, 1H), 6.90-6.86 (m, 2H), 6.80-6.76 (m, 2H), 3.43-3.31 (m, 2H), 3.03 (dd, J; = 5.6
Hz, J,=11.2 Hz, 1H), 0.31 (s, 3H), 0.27 (s, 3H). 3C NMR (100 MHz, CDCl3, ppm):
0 163.0, 160.5 (d, J = 241.0 Hz), 148.1, 137.4 (d, J = 2.8 Hz), 136.7, 135.5, 135.0,
134.2,129.3,129.2 (d, /= 3.3 Hz), 128.6, 127.9, 127.7, 126.6, 125.0, 121.4, 114.7 (d,
J=20.9 Hz), 39.0, 35.3, 4.0, -5.1. HRMS (ESI): calcd for C,5sH,4CIFNSi [M+H]*
420.1345, found 420.1344.

Cl

(8)-1-(2-(dimethyl(phenyl)silyl)-2-phenylethyl)isoquinoline (2y)
Light yellow oil, 32.3 mg, yield 88%. R¢= 0.5 (petroleum

SiMe,Ph
R ether/ethyl acetate = 20:1), [a]p> =—-3.3 (¢ = 0.1, THF). 95%

ee determined by HPLC analysis (Chiralpak OD-H x 2,

1% IPA in hexane, rate: 0.5 mL/min, 254 nm). Retention
time: t (major) = 29.0 min, t (minor) = 36.3 min. "H NMR (400 MHz, CDCls, ppm): &
8.26 (d,J=5.6 Hz, 1H), 7.88 (d, /= 8.4 Hz, 1H) , 7.68 (d, /= 8.0 Hz, 1H), 7.58-7.54
(m, 1H), 7.46-7.41 (m, 3H), 7.37-7.28 (m, 4H), 7.11-7.07 (m, 2H), 7.00-6.97 (m, 3H),
3.76-3.66 (m, 2H), 3.17 (dd, J; = 6.0 Hz, J, = 9.2 Hz, 1H), 0.32 (s, 3H), 0.22 (s, 3H).
13C NMR (100 MHz, CDCls, ppm): 6 161.1, 142.6, 141.5, 137.4, 136.1, 134.2, 129.4,
129.0, 128.2, 127.8, 127.6, 127.3, 127.0, 126.6, 125.1, 124.6, 119.0, 36.3, 35.4, 3.7,
—5.1. HRMS (ESI): calcd for C,5Hp¢NSi [M+H]* 368.1829, found 368.1835.
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(5)-2-(2-(dimethyl(phenyl)silyl)-2-phenylethyl)benzo[d]oxazole (2z)
Red solid, 29.0 mg, yield 81%. R¢= 0.5
Q\O SiMe;Ph  (petroleum ether/ethyl acetate = 20:1), mp = 90-93 °C,

—

N [a]p® = -25.7 (¢ = 0.1, THF). 85% ee determined by
HPLC analysis (Chiralpak AD-H x 2, 1% IPA in hexane,
rate:

0.5 mL/min, 254 nm). Retention time: t (minor) = 26.5 min, t (major) = 30.8 min. 'H
NMR (400 MHz, CDCl;, ppm): 8 7.54-7.52 (m, 1H), 7.42-7.40 (m, 2H), 7.33-7.25 (m,
4H), 7.20-7.13 (m, 4H), 7.06-7.00 (m, 3H), 3.40-3.27 (m, 2H), 3.10 (dd, J; = 5.6 Hz,
J>=10.4 Hz, 1H), 0.29 (s, 3H), 0.23 (s, 3H). 3C NMR (100 MHz, CDC]l;, ppm): &
166.5, 150.6, 141.2, 141.1, 136.1, 134.1, 129.3, 128.1, 127.7, 127.6, 125.1, 124.2,
123.8, 119.4, 110.1, 34.1, 29.4, —4.0, —5.6. HRMS (ESI): calcd for Cy;H4NOSi
[M+H]* 358.1622, found 358.1623.

(8)-2-(2-(dimethyl(phenyl)silyl)-2-(4-fluorophenyl)ethyl)benzo|d] thiazole (2za)

Light yellow oil, 34.9 mg, yield 89%. R¢= 0.5 (petroleum
QS SiMezPh  ether/ethyl acetate = 20:1), [a]p2S =—45.4 (¢ = 0.1, THF).
N 90% ee determined by HPLC analysis (Chiralpak AD-H

F %2, 1% IPA in hexane, rate: 0.5 mL/min, 254 nm).

Retention time: t (minor) = 24.5 min, t (major) = 27.6 min. 'H NMR (400 MHz,
CDCl;, ppm): 6 7.86 (d, J= 8.0 Hz, 1H), 7.68 (d, /= 8.0 Hz, 1H) , 7.42-7.32 (m, 6H),
7.28-7.23 (m, 1H), 6.93-6.83 (m, 4H), 3.56-3.45 (m, 2H), 2.90 (dd, J; = 5.6 Hz, J, =
11.2 Hz, 1H), 0.31 (s, 6H). 13C NMR (100 MHz, CDCl;, ppm): 6 172.0, 160.8 (d, J =
241.7 Hz), 152.7, 136.4 (d, J = 3.0 Hz), 135.9, 135.1, 134.2, 129.5, 129.2 (d, J = 7.8
Hz), 127.8, 125.7, 124.5, 122.4, 121.4, 115.0 (d, J = 21.1 Hz), 36.1, 34.8, 4.2, -5.2.
HRMS (ESI): calcd for C,3H,,FNSSi [M+H]* 392.1230, found 392.1230.
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4. Further derivatization

SiMe,Ph 1) HBF,4, DCM, 0 °C

2) KF, KHCO3,THF/MeOH, 0 °C
then aq. H,0, (30%), rt

(94% ee) (60% vyield, 94% ee)

To a solution of 2i (44.6 mg, 0.1 mmol) in 0.35 mL of CH,Cl,, 0.22 mL of HBF,
(50-54% solution in Et,0) was added at 0 °C. The mixture was stirred at ambient
temperature for 2 hours. Dropping 2 mL of aqueous solution of 2N NaOH quenched
the reaction, and the mixture was extracted with AcOEt, dried over Na,SO,, and
evaporated under reduced pressure, and the brownish red oil was obtained. Then the
flask was charged with 0.25 mL of THF, 0.25 mL of MeOH, KF (13.1 mg, 0.225
mmol), and KHCO; (12.5 mg, 0.125 mmol). To the stirred mixture was added 0.35
mL of 30% H,0O, in one portion at ambient temperature. The mixture was stirred for 8
hours. Dropping 0.25 mL of aqueous saturated solution of Na,S,0; quenched the
reaction, and the mixture was extracted with AcOEt, dried over Na,SO,, and
evaporated under reduced pressure. The remaining oil was purified by silica-gel
chromatography (petroleum ether/ethyl acetate, 2:1) and 19.7 mg of alcohol (60%)
was obtained as a white powder 3, mp = 145-147 °C. [a]p? = —59.8 (¢ = 0.1, THF).
94% ee determined by HPLC analysis (Chiralpak AD-H, 5% IPA in hexane, rate: 1
mL/min, 254 nm). Retention time: t (major) = 44.2 min, t (minor) = 60.7 min. 'H
NMR (400 MHz, CDCl;, ppm): 6 8.07 (dd, J; = 8.4 Hz, J, = 17.6 Hz, 2H), 7.80 (d, J
= 8.0 Hz, 1H), 7.74-7.70 (m, 1H), 7.55-7.51 (m, 1H), 7.47 (d, J= 8.4 Hz, 2H), 7.34 (d,
J=8.4 Hz, 2H), 7.20 (d, J = 8.4 Hz, 1H), 6.35 (s, 1H), 5.29 (t, J = 6.0 Hz, 1H), 3.27
(d, J=6.0 Hz, 2H). 3C NMR (100 MHz, CDCl3, ppm): 6 150.1, 147.0, 143.0, 136.9,
131.4, 129.9, 128.7, 127.6, 126.9, 126.3, 122.0, 121.0, 72.3, 45.8. HRMS (ESI):
caled for C,7H;sBrNO [M+H]" 328.0332, found 328.0332.

Xy COOMe
1) TBAT, CO, balloon, DMSO

~—
O 2) CHgsl, 30 °C N O
Br Br

4

An oven-dried 10 mL sealed tube was charged with a stirring bar and
tetrabutylammonium triphenyldifluorosilicate (59.4 mg, 0.11 mmol, 1.1 equiv). Under

CO, atmosphere, super dry DMSO (0.1 M) was added to make a clear solution. 2i

S20



(44.4 mg, 0.1 mmol, 1.0 equiv) in DMSO (0.1 M) was added in one portion via a
syringe. The reaction mixture was kept at 30 °C until the total consumption of 2i.
CHsl (14 uL, 0.14 mmol, 2.4 equiv) was then added and the system was stirred for
another 2 hours. Water was added and the resulting mixture was extracted with
AcOEt. The organic phase was washed with brine, dried over Na,SO,, filtered and
concentrated. The remaining oil was purified by silica-gel chromatography (petroleum
ether/ethyl acetate, 10:1) and 18.5 mg of ester (50%) was obtained as a white powder
4, mp = 86-88 °C. 0% ee determined by HPLC analysis (Chiralpak OD-H, 1% IPA in
hexane, rate: 1 mL/min, 254 nm). Retention time: t (major) = 22.2 min, t (minor) =
24.8 min. 'H NMR (400 MHz, CDCl;, ppm): 6 8.08 (dd, J; = 4.0 Hz, J, = 8.4 Hz,
2H), 7.84 (d, J = 8.4 Hz, 1H), 7.78-7.74 (m, 1H), 7.59-7.49 (m, 3H), 7.34-7.32 (m,
2H), 7.25 (d, J = 8.4 Hz, 1H), 4.51 (dd, J; = 6.4 Hz, J, = 9.2 Hz, 1H), 3.86 (dd, J; =
9.2 Hz, J, = 14.8 Hz, 1H), 3.72 (s, 3H), 3.40 (dd, J; = 6.0 Hz, J, = 15.2 Hz, 1H). 3C
NMR (100 MHz, CDCl;, ppm): & 173.7, 158.9, 147.9, 137.8, 136.1, 131.8, 129.8,
129.4, 128.9, 127.5, 126.8, 126.0, 121.8, 121.3, 52.2, 49.9, 41.9. HRMS (ESI): calcd
for C19H;sBrNNaO, [M+Na]* 392.0257, found 392.0258.

5. References
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6. NMR spectra of the products
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7. HPLC spectra of the products
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8. X-ray crystallographic data of (1b)

The structure of 1b were determined by the X-ray diffraction analysis. CCDC
1955733 (1b), contain the supplementary crystallographic data for this paper. These
data can be obtained free of charge from The Cambridge Crystallographic Data

Centre via www.ccdc.cam.ac.uk/data_request/cif.
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Table 1 Crystal data and structure refinement for 1b.

Identification code lab
CCDC Deposit number 1955733
Empirical formula C,sH,4CINSi
Formula weight 402.01
Temperature (K) 293.15
Wavelength (A) 0.71073
Crystal system Triclinic
space group P-1
Unit cell dimensions a=8.346(4)
A b=9.916(4)
c = 13.969(6)
) a = 86.705(12)

B=77.173(11)

v="71.341(14)

Volume/ A3 1067.8(8)
Z 2

P calcg/cm’ 1.2502

i /mm-! 0.245

F(000) 424.6

Crystal size/mm3 0.18 x0.15 % 0.14
Radiation Mo Ka (A=0.71073)
20 range for data collection/° 5.24 t0 50.84
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Index ranges

-10<h<10,-11<k<11,-16<1<16

Reflections collected 44494
Goodness-of-fit on F? 1.069
Independent reflections 3917 [Rint = 0.0463, Rgioma = 0.0209]
Data/restraints/parameters 3917/0/255

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

R; =0.0410, wR, = 0.0952

Final R indexes [all data]

R; =0.0547, wR, = 0.1025

Largest diff. peak/hole / e A3

0.32/-0.38
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