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1. General Information

All the air or moisture sensitive reactions and manipulations were performed by
using standard Schlenk techniques and in a nitrogen-filled glovebox. DME, THF,
dioxane and toluene were distilled from sodium benzophenone ketyl. CH,Cl, was
distilled from calcium hydride. Anhydrous MeOH was distilled from magnesium.H
NMR and **C NMR spectra were recorded on Bruker AV (400 MHz) spectrometers
and JEOL JNM-ECX600P and JNM-ECS600 (600 MHz) spectrometers (CDC1; was
the solvent used for the NMR analysis, with TMS as the internal standard. Chemical
shifts were reported upfield to TMS (0.00 ppm) for *H NMR. Data is represented as
follows: chemical shift, integration, multiplicity (s = singlet, d = doublet, dd = double
of doublets, t = triplet, q = quartet, m = multiplet) and coupling constants (J) in Hertz
(Hz). Optical rotation was determined using Autopol Il Automatic polarimeter
(Rudolph research Analyical). HPLC analysis was conducted on Agilent 1260 series
instrument. SFC analysis was conducted on Agilent 1260 series instrument. HRMS
were recorded on a Waters LCT Premier XE mass spectrometer with APCI or ESI.

2. Experimental Procedure and Characterization

General procedure for the preparation of substrates ™
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To a solution of quinoline or substituted quinoline (10 mmol) in dry THF or Et,O
(20.0 mL) was added dropwise RMgBr (12 mmol) or n-BuLi (12 mmol, 2.4 M
solution in hexane) at -78°C under a nitrogen atmosphere. After 2 h at -78 °C, CICO,R
(12 mmol) was added and the solution became yellow. After 10-30 min, the solution
was quenched with a solution of NH4CI, extracted with EtOAc. The organic layers
were dried over MgSQO,, filtered and evaporated. The crude oil was purified by
chromatography on silica gel.

General procedure of the Kkinetic resolution
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In a nitrogen-filled glovebox, CuCl (0.025 mmol), (R,Sp)-JosiPhos-1 (0.025 mmol),
B,pin; (0.6 mmol) and KOMe (0.1 mmol) were placed in an oven-dried Schleck
reaction vial, which was sealed with a rubber plug. The Schleck reaction vial was then
removed from glovebox. THF (1.5 mL) was added to the Schleck vial through the
rubber plug. After rac-1 (0.50 mmol) was added to the mixture at 0 <C, MeOH (1.0
mmol) was added dropwise. Upon completion of the reaction, the reaction mixture
was passed through a short silica gel column eluting with Et,O. The crude mixture
was purified by chromatography on silica gel to give the corresponding borylation
product 2 and the recovered starting material 1. The ee values of 1 and 2 were
determined by HPLC or SFC analysis on a chiral stationary phase. Diastereomeric
ratio was determined by *H NMR spectroscopy of the crude mixture.
Characterization of the products
(S)-methyl 2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1a): Yield: 47%; *H
N NMR (CDCls, 400 MHz) 6: 8.55 (d, J = 7.8 Hz, 1H), 7.85
O N O‘ (d, J=8.2 Hz, 1H), 7.72 (d, J = 8.1 Hz, 1H), 7.64 (t, J = 7.1
o) Hz, 1H), 7.52 (t, J = 7.3 Hz, 2H), 7.31 (d, J = 7.1 Hz, 1H),

~o

7.26-7.10 (m, 4H), 7.01 (d, J = 5.7 Hz, 1H), 6.67 (d, J = 9.6 Hz, 1H), 6.32 (dd, J = 9.5
Hz, 6.0 Hz, 1H), 3.80 (s, 3H). *C NMR (CDCls, 100 MHz) §: 155.9, 135.8, 134.6,
130.9, 129.5, 129.4, 129.1, 128.3, 127.8, 127.0, 126.8, 126.2, 125.9, 125.8, 125.3,
124.2, 53.9, 53.3. TOF-HRMS Calcd. for C,;H;7NO,;Na [M+Na']: 338.1151, found
338.1153. 99.4% ee; [a]p> = -866 (c = 1.0, CHCIs); SFC condition: Lux 5u
Cellulose-1 (250 % 4.60 mm), CO, : MeOH = 80:20, 2.5 mL/min, 254 nm; tp = 6.5
min (minor), tg = 7.6 min (major).

(S)-phenyl 2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1b): Yield: 45%; ‘H
NMR (CDCls, 400 MHz) &: 8.76 (s, 1H), 7.73-7.69 (m, 2H), 7.61-7.58 (m, 3H),
7.55-7.38 (m, 3H), 7.39-7.14 (m, 8H), 6.81 (d, J = 9.2 Hz, 1H), 6.42 (dd, J = 9.5 Hz,
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6.0 Hz, 1H). 3C NMR (CDCls, 100 MHz) §: 153.5, 151.3, 134.9, 134.3, 131.2, 130.7,
O X ‘ 129.6, 129.3, 129.1, 128.2, 127.9, 126.9, 126.6, 126.0, 125.9,

L
Pho/gO

[a]o™ = -774 (c = 1.0, CHCIs); SFC condition: Lux 5u Cellulose-3 (250 x 4.60 mm),

125.6, 125.5, 123.9, 121.9, 53.2. TOF-HRMS Calcd. for
CasH19NOzNa [M+Na']: 400.1308, found 400.1307. 98% ee;

CO; : MeOH = 75:25, 3.0 mL/min, 230 nm; ta = 1.7 min (major), tg = 2.2 min
(minor).

(S)-benzyl 2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1c): Yield: 42%; ‘H
NMR (CDCls, 400 MHz) 6: 8.61 (s, 1H), 7.93 (d, J = 8.0 Hz, 1H), 7.80-7.58 (m, 4H),
O A 7.49 (s, 1H), 7.37-7.17 (m, 10H), 6.71 (d, J = 9.5Hz, 1H),

)'L 6.36 (dd, J = 9.2 Hz, 6.0 Hz, 1H), 5.44 (d, J = 12.5 Hz, 1H),

BnO (@]

5.31 (d, J = 12.4 Hz, 1H). **C NMR (CDCls, 100 MHz) &:
155.3, 136.7, 135.9, 134.7, 131.0, 129.5, 129.4, 129.3, 129.2, 128.7, 128.6, 128.5,
127.9,127.2, 127.1, 126.4, 126.1, 125.8, 125.4, 124.3, 68.7, 53.6. TOF-HRMS Calcd.
for Co7HoNO, [M+H']: 392.1645, found 392.1646. 99% ee; [a]p® = -828 (c = 1.0,
CHCI3); SFC condition: Lux 5u Cellulose-3 (250 % 4.60 mm), CO, : MeOH = 70:30,
3.0 mL/min; ta = 2.1 min (major), tg = 2.3 min (minor).

(S)-isopropy! 2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1d): Yield: 41%;
'H NMR (CDCls, 400 MHz) §: 8.55 (d, J = 8.5 Hz, 1H),
7.84 (d, J = 8.2 Hz, 1H), 7.71 (d, J = 8.1 Hz, 1H), 7.61 (t, J =
7.3 Hz, 1H), 7.50 (t, J = 7.2 Hz, 2H) 7.31 (d, J = 7.5 Hz, 1H),

7.26-7.07 (m, 4H), 6.99 (d, J = 5.9 Hz, 1H), 6.65 (d, J = 9.6
Hz, 1H), 6.28 (dd, J = 15.5 Hz, 6.0 Hz, 1H), 5.07-5.04 (m, 1H), 1.57 (s, 1H), 1.32 (d,
J = 6.2 Hz, 3H), 1.18 (d, J = 6.2 Hz, 3H). *C NMR (CDCl;, 100 MHz) &: 154.9,
136.0, 134.5, 130.8, 129.4, 129.3, 128.9, 128.2, 127.7, 126.9, 126.8, 126.1, 126.0,
125.7, 125.3, 124.9, 124.2, 53.1, 22.5. TOF-HRMS Calcd. for Cy3H,,NO, [M+H]:
344.1645, found 344.1644. 99% ee; [a]p> = -628 (c = 1.0, CHCIls); SFC condition:
Lux 5u Cellulose-3 (250 % 4.60 mm), CO, : MeOH = 90:10, 3.0 mL/min, 210 nm; ta
= 3.9 min (major), tg = 5.7 min (minor).

(S)-isobutyl 2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1e): Yield: 45%:; 'H

S4



NMR (CDCls, 400 MHz) &: 8.64 (s, 1H), 7.89 (d, J = 8.2 Hz, 1H), 7.76 (d, J = 8.1
N Hz, 1H), 7.70 (t, J = 7.1 Hz, 2H), 7.56 (t, J = 7.2 Hz, 1H)
O N O‘ 744 (d, J = 7.1 Hz, 1H), 7.28 (d, J = 7.9 Hz, 2H),
)Vo/go 7.20-7.13 (m, 3H), 6.68 (d, J = 9.5 Hz, 1H), 6.35 (dd, J =
9.5, 6.0 Hz, 1H), 4.16-4.03 (m, 2H), 2.01-1.94 (m, 1H), 0.92 (t, J = 6.5 Hz, 6H). *C
NMR (CDCls, 100 MHz) ¢: 155.6, 136.1, 134.7, 131.0, 129.5, 129.1, 128.3, 127.8,
127.1, 127.0, 126.3, 126.0, 125.8, 125.2, 124.3, 73.2, 53.5, 28.5, 19.7. TOF-HRMS
Calcd. for Ca4H24NO, [M+H*]: 358.1801, found 358.1800. 99.9% ee; [o]p>> = -688 (c
= 1.0, CHCI5); SFC condition: Lux 5u Cellulose-3 (250 % 4.60 mm), CO, : MeOH =
90:10, 3.0 mL/min, 210 nm; ta = 2.1 min (major), tg = 2.3 min (minor).
(S)-methyl 6-methoxy-2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1f): Yield:
HsCO N 47%; 'H NMR (CDCls, 400 MHz) &: 8.62 (s, 1H),
O . ‘ 7.86 (d, J = 8.1 Hz, 1H), 7.74 (d, J = 8.1 Hz, 1H), 7.66
\OAO O (t, J = 7.2 Hz, 1H), 7.53 (t, J = 7.2 Hz, 1H), 7.35-7.23
(m, 3H), 7.03 (s, 1H), 6.78-6.65 (m, 3H), 6.35 (dd, J = 9.5 Hz, 6.0 Hz, 1H), 3.81 (d, J
= 3.1 Hz, 6H). BC NMR (CDCl3, 100 MHz) ¢: 156.7, 155.6, 134.2, 130.7, 129.9,
128.9, 128.7, 128.3, 126.7, 125.8, 125.6, 125.5, 123.9, 113.3, 111.2, 55.5, 53.5, 52.7.
TOF-HRMS Calcd. for CxH2oNOs [M+H™]: 346.1437, found 346.1441. 99.3% ee;
[a]p?® = -765 (¢ = 1.0, CHCI3); SFC condition: Lux 5u Cellulose-3 (250 % 4.60 mm),
CO; : MeOH = 90:10, 3.0 mL/min, 210 nm; ta = 2.6 min (major), tg = 3.5 min
(minor).
(S)-methyl 6-methyl-2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1g): Yield:

“ 43%; 'H NMR (CDCls, 400 MHz) o: 8.69 (s, 1H),
O \ O‘ 7.92-7.02 (m, 10H), 6.67 (d, J = 7.8 Hz, 1H), 6.37-6.33 (m,
oy

MHz) ¢: 156.1, 135.7, 135.0, 134.7, 133.3, 131.1, 129.5, 129.2, 129.1, 127.8, 127.5,

1H), 3.86 (s, 3H), 2.39 (s, 3H). *C NMR (CDCls, 100

127.2, 126.3, 126.0, 125.6, 124.4, 54.0, 53.4, 21.6. TOF-HRMS Calcd. for
CH1sNO,Na [M+Na']: 352.1308, found 352.1305. 99.2% ee; [o]p>> = -837 (¢ = 1.0,
CHCI3); SFC condition: Lux 5u Cellulose-3 (250 %4.60 mm), CO; : MeOH = 75:25,
3.0 mL/min, 210 nm; ta = 2.7 min (major), tg = 4.2 min (minor).
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(S)-methyl 7-methyl-2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1h): Yield:
44%; 'H NMR  (CDCls, 400 MHz) &: 8.62 (s, 1H), 7.89
(d, J = 8.0 Hz, 1H), 7.77-7.68 (m, 2H), 7.58-7.27 (m, 4H),
7.09-6.96 (m, 3H), 6.67 (d, J = 8.7 Hz, 1H), 6.29 (t, J = 6.5
Hz, 1H), 3.85 (s, 3H), 2.37 (s, 3H). **C NMR (CDCl;, 100 MHz) §: 156.0, 138.4,

135.7, 134.6, 131.0, 1295, 129.1, 128.3, 127.1, 126.7, 126.3, 126.2, 126.1, 125.8,
125.4, 124.3, 54.0, 53.4, 22.3. TOF-HRMS Calcd. for CxHi;gNO,Na [M+Na']:
352.1308, found 352.1305. 99.4% ee; [o]p>® = -817 (c = 1.0, CHCIls); SFC condition:
Lux 5u Cellulose-3 (250 %4.60 mm), CO, : MeOH = 75:25, 3.0 mL/min, 210 nm; ta
= 2.5 min (major), tg = 3.5 min (minor).

(S)-methyl 2-(naphthalen-2-yl)quinoline-1(2H)-carboxylate (1i): Yield: 46%; 'H
NMR (CDCls, 600 MHz) &; 7.73-7.68 (m, 4H), 7.41-7.38 (m, 4H), 7.19-7.01 (m, 3H),
6.69 (d, J = 9.5 Hz, 1H), 6.34-6.24 (m, 2H), 3.83 (s, 3H).
3¢ NMR (CDCls, 150 MHz) o: 155.4, 136.9, 134.7, 133.3,
133.0, 128.6, 128.2, 127.9, 127.7, 127.3, 126.5, 126.2,

126.1, 125.9, 125.3, 124.8, 124.6, 55.8, 53.4. TOF-HRMS Calcd. for C»;H;7NO,Na
[M+Na']: 338.1151, found 338.1153. 99% ee; [a]p™ = -685 (c = 1.0, CHCls); SFC
condition: Lux 5u Cellulose-3 (250 % 4.60 mm), CO, : MeOH = 75:25, 3.0 mL/min,
210 nm; ta = 4.3 min (major), tg = 5.4 min (minor). ™

(S)-methyl 2-phenylquinoline-1(2H)-carboxylate (1j): Yield: 43%: 'H NMR
(CDCls, 400 MHz) &: 7.50 (s, 1H), 7.28-7.18 (m, 6H),
7.12-7.03 (m, 2H), 6.65 (d, J = 8.6 Hz, 1H), 6.22-6.17 (m, 2H),
3.84 (s, 3H). °C NMR (CDCl;, 100 MHz) &: 155.3, 139.7,

NIEN

o~ o
134.8, 128.7, 128.4, 127.9, 127.3, 127.2, 126.5, 1255, 124.7, 124.5, 55.8, 53.3.
TOF-HRMS Calcd. for C17H;sNO;Na [M+Na*]: 288.0995, found 288.0995. 99% ee;
[a]p?® = -694 (c = 1.0, CHCI3); SFC condition: Lux 5u Cellulose-3 (250 % 4.60 mm),
CO; : MeOH = 75:25, 3.0 mL/min, 230 nm; ta = 2.1 min (major), tg = 2.3 min
(minor). ™

(S)-methyl 2-(o-tolyl)quinoline-1(2H)-carboxylate (1k): Yield: 47%; 'H NMR
(CDCls, 400 MHz) 6: 7.61 (d, J = 5.7 Hz, 1H), 7.27-7.23 (m, 1H), 7.17-7.07 (m, 5H),
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6.97 (t, J = 7.7 Hz, 1H), 6.55 (d, J = 9.6 Hz, 1H), 6.37 (d, J = 5.8 Hz, 1H), 6.12 (dd, J
= 9.6Hz, 6.0 Hz, 1H), 3.81 (s, 3H), 2.57 (s, 3H). *C NMR (CDCls, 100 MHz) §:
155.8, 139.4, 136.1, 134.8, 131.2, 129.0, 128.5, 128.3, 127.6,
127.2, 1269, 1251, 1250, 124.8, 54.4, 53.8, 20.1.

o” "0

TOF-HRMS Calcd. for CigHi7NO,Na [M+Na']: 302.1151,
found 302.1153. 99.5% ee; [o]p™ = -842 (c = 1.0, CHCIs); SFC condition: Lux 5u
Cellulose-3 (250 % 4.60 mm), CO, : MeOH = 75:25, 3.0 mL/min, 230 nm; ta = 1.7
min (major), tg = 2.1 min (minor).

(S)-methyl 2-(m-tolyl)quinoline-1(2H)-carboxylate (1I): Yield: 43%; 'H NMR
(CDCl3, 400 MHz) &: 7.52 (s, 1H), 7.21-7.17 (m, 1H),
7.14-7.02 (m, 6H), 6.64 (d, J = 9.2 Hz, 1H), 6.22-6.15 (m,
0 2H), 3.85 (s, 3H), 2.28 (s, 3H). °C NMR (CDCls, 100 MHz)

0: 155.8, 140.1, 138.7, 135.2, 129.1, 129.0, 128.3, 127.7, 126.8, 125.7, 125.2, 124.8,

O

124.5, 56.2, 53.7, 22.0. TOF-HRMS Calcd. for CigH;7NO,Na [M+Na']: 302.1151,
found 302.1153. 99% ee; [a]p™ = -784 (c = 1.0, CHCIs); SFC condition: Lux 5u
Cellulose-3 (250 =< 4.60 mm), CO, : MeOH = 90:10, 3.0 mL/min, 210 nm; ta = 3.4
min (major), tg = 3.8 min (minor).

(S)-methyl 2-(3,5-dimethylphenyl)quinoline-1(2H)-carboxylate (1m): Yield: 44%;
'H NMR (CDCls, 400 MHz) &: 7.55 (s, 1H), 7.26-7.05 (m,
3H), 6.89 (d, J = 14.4 Hz 3H), 6.64 (d, J = 9.3 Hz, 1H),
6.23-6.15 (m, 2H), 3.86 (s, 3H), 2.25 (s, 6H). *C NMR

(CDCl3, 100 MHz) ¢: 155.9, 140.2, 138.6, 135.3, 130.0,
129.0, 128.2, 127.7, 126.9, 125.6, 125.3, 125.2, 124.8, 56.2, 53.7, 21.9. TOF-HRMS
Calcd. for C19H2oNO, [M+H*]: 294.1488, found 294.1488. 99% ee; [a]p”> = -810 (c =
1.0, CHCI3); SFC condition: Lux 5u Cellulose-3 (250 < 4.60 mm), CO;, : MeOH =
90:10, 2.5 mL/min, 230 nm; ta = 2.0 min (major), tg = 2.6 min (minor).
(S)-methyl 2-(3-chlorophenyl)quinoline-1(2H)-carboxylate (1n): Yield: 43%; ‘H
NMR (CDCls, 400 MHz) &: 7.51 (s, 1H), 7.28-7.05 (m,
7H), 6.70-6.66 (m, 1H), 6.18 (d, J = 5.6 Hz, 2H), 3.85 (s,
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3H). 3C NMR (CDCls, 100 MHz) §: 155.7, 142.2, 134.9, 130.4, 128.5, 127.8, 127.4,
127.0, 126.5, 125.8, 125.1, 55.4, 53.9. TOF-HRMS Calcd. for C;7H14NO,NaCl
[M+Na']: 322.0605, found 322.0610. 99.9% ee; [o]o> = -836 (c = 1.0, CHCI3); SFC
condition: Lux 5u Cellulose-3 (250 % 4.60 mm), CO, : MeOH = 90:10, 3.0 mL/min,
210 nm; ta = 2.8 min (major), tg = 3.2 min (minor).

(S)-methyl 2-(4-chlorophenyl)quinoline-1(2H)-carboxylate (10): Yield: 40%; H
NMR (CDCls, 600 MHz) §: 7.45-7.42 (m, 1H), 7.19-7.16

(m, 7H), 6.66 (d, J = 8.3 Hz, 1H), 6.17-6.15 (m, 2H), 3.83 (s,

o” "0

€l 3H). 8C NMR (CDCls, 150 MHz) &: 155.2, 138.0, 134.4,
133.7, 129.3, 128.8, 128.6, 128.0, 127.7, 127.0, 126.5, 125.9, 124.6, 54.9, 53.4.
TOF-HRMS Calcd. for C17H14NO,;NaCl [M+Na']: 322.0605, found 322.0610. 99%
ee; [o]p® = -745 (c = 1.0, CHCI3); SFC condition: Lux 5u Cellulose-3 (250 x 4.60
mm), CO, : MeOH = 90:10, 3.0 mL/min, 230 nm; ta = 4.7 min (major), tg = 8.4 min
(minor).

(S)-methyl  6-methoxy-2-(4-methoxyphenyl)quinoline-1(2H)-carboxylate  (1p):
Yield: 45%; 'H NMR  (CDCls, 400 MHz) &: 7.20 (d,
J = 8.5 Hz, 3H), 6.78-6.60 (m, 5H), 6.21-6.17 (m, 2H),

0~ 3.83 (s, 3H), 3.77 (s, 3H), 3.71 (s, 3H). *C NMR
(CDCl3, 100 MHz) ¢: 159.8, 156.8, 131.9, 129.8, 129.1, 128.8, 128.1, 126.4, 125.8,
114.7, 114.3, 113.7, 111.6, 55.9, 55.7, 55.6, 53.7. TOF-HRMS Calcd. for C19H20NO4
[M+H"]: 326.1386, found 326.1393. 99% ee; [0]p> = -695 (c = 1.0, CHCI3); SFC
condition: Lux 5u Cellulose-3 (250 %< 4.60 mm), CO, : MeOH = 75:25, 3.0 mL/min,
210 nm; ta = 2.2 min (major), tg = 2.9 min (minor).
(R)-methyl 2-methylquinoline-1(2H)-carboxylate (1q): Yield: 41%; ‘H NMR
m (CDCl3, 400 MHz) ¢: 7.56 (s, 1H), 7.22-7.18 (m, 1H), 7.07-7.05 (m,
N 2H), 6.42 (d, J = 9.6 Hz, 1H), 6.02-5.98 (m, 1H), 5.14-5.07 (m, 1H),
~o"o 3.80 (s, 3H), 1.11 (d, J = 6.8 Hy, 3H). “C NMR (CDCls, 100 MHz)
o: 155.2, 134.7, 131.2, 128.0, 127.5, 126.7, 125.0, 124.7, 124.6, 53.5, 49.5, 19.1.
TOF-HRMS Calcd. for CpHisNO, [M+H']: 204.1019, found 204.1025. 99% ee;

[a]o™ = -365 (¢ = 1.0, CHCIs); SFC condition: Lux 5u Cellulose-3 (250 x 4.60 mm),
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CO; : MeOH = 90:10, 2.5 mL/min, 210 nm; ta = 2.6 min (major), tz = 3.0 min
(minor). M

(R)-methyl 2-butylquinoline-1(2H)-carboxylate (1r): Yield: 40%; H NMR

m (CDCls, 400 MHz) 8: 7.54 (s, 1H), 7.22-7.18 (m, 1H), 7.06 (d,

N J = 4.4 Hz, 2H), 6.44 (d, J = 9.6 Hz, 1H), 6.07-6.03 (m, 1H),
SN

o 0 4.99 (d, J = 5.0 Hz, 1H), 3.78 (s, 3H), 1.43-1.25 (m, 6H), 0.85

(t, J = 7.2 Hz, 3H). *C NMR (CDCls;, 100 MHz) 6: 155.6, 135.0, 130.8, 128.0, 127.8,
126.6, 125.4, 125.1, 124.8, 53.4, 53.3, 33.2, 27.9, 23.0, 14.5. TOF-HRMS Calcd. for
CisH1sNO,Na [M+Na']: 268.1308, found 268.1304. 99% ee; [a]p”™ = -427 (c = 1.0,
CHCI3); SFC condition: Lux 5u Cellulose-3 (250 % 4.60 mm), CO, : MeOH = 80:20,
3.0 mL/min, 230 nm; ta = 2.9 min (major), ts = 3.2 min (minor). !
1-methyl-1H-indene (1s): n-Butyllithium (41.3 mmol) was added dropwise to a
O‘ solution of indene (34.4 mmol) in 80 mL diethyl ether at -78<C. This
q was slowly allowed to warm to room temperature and stirred for 4 h
in total. CHsl (68.8 mmol) was then added dropwise to this
orange-yellow solution at -78<C. This was slowly allowed to warm to room
temperature and stirred for 4 h, and the reaction was terminated by the addition of 50
mL of a saturated aqueous NH,CI solution. The organic material was extracted into
Et,O, separated, dried (MgSO,), filtered and the solvent removed at a
rotary-evaporator. The residue was distilled at reduced pressure to afford a colorless
oil 1s. Yield: 68%; *H NMR (CDCls, 400 MHz) J: 7.46-7.22 (m, 4H), 6.81 (dd, J =
5.5 Hz, 1.6 Hz, 1H), 6.51 (dd, J = 5.5 Hz, 1.6 Hz, 1H), 3.55-3.43 (m, 1H), 1.35 (d, J =
7.6 Hz, 3H). *C NMR (CDCls, 100 MHz) §: 149.7, 144.5, 141.9, 130.7, 126.9, 125.3,
123.2,121.6, 45.7, 16.7.1
(E)-but-1-ene-1,3-diyldibenzene (11): A mixture of styrene (2 mmol),
“ Pd(OAC); (5.0 mol %) in CH,Cl, (4 mL) in a round-bottomed
O O flask was stirred at room temperature. Then, TFA (2 mmol)
was added. The mixture was magnetically stirred at room
temperature for 10 min until the complete consumption of styrene (observed by TLC).
After the evaporation of the solvent under vacuum, the residue was purified by silica
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gel chromatography to afford 1t. Yield: 72%; ‘H NMR (CDCls;, 400 MHz) &:
7.58-7.44 (m, 8H), 7.43-7.38 (m, 2H), 6.67-6.58 (m, 2H), 3.88-3.82 (m, 1H), 1.69 (d,
J = 7.0 Hz, 3H). *C NMR (CDCls;, 100 MHz) &: 146.4, 138.3, 135.9, 129.3, 129.2,
128.1, 127.8,127.0, 126.9, 43.4, 22.0. !
(2R,3R)-methyl 2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2a): Yield: 45%; 'H NMR (CDCls,
Bpin 400 MHz) &: 8.37 (d, J = 8.2 Hz, 1H), 7.85-7.70 (m, 3H),
©\/Nj’ ‘ 7.53-7.45 (m, 2H), 7.35-7.09 (m, 5H), 6.37 (d, J = 9.1 Hz,
\o/J%o O 1H), 3.60 (s, 3H), 2.81-2.64 (m, 2H), 1.83-1.78 (m, 1H),
1.12 (s, 6H), 1.06 (s, 6H). *C NMR (CDCl3, 100 MHz) §: 155.8, 140.9, 138.4, 133.8,
133.7, 130.4, 128.7, 127.4, 127.3, 126.7, 125.6, 125.4, 125.3, 124.8, 124.5, 124.2,
123.9, 83.8, 57.5, 52.8, 28.9, 24.7, 24.6. TOF-HRMS Calcd. for Co;H3:BNO, [M+H™]:
444.2346, found 444.2348. 97% ee; [a]p> = +74.2 (¢ = 1.0, CHCI3); HPLC condition:
Lux 5u Cellulose-1 (250 %<4.60 mm), ipa : hex = 10:90, 1.0 mL/min, 254 nm; ta = 4.6
min (minor), tg = 5.7 min (major).
(2R,3R)-phenyl 2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2b): Yield: 44%; *H NMR (CDCls,
Bpin 400 MHz) &: 8.35 (s, 1H), 7.96-7.75 (m, 3H), 7.49-7.32 (m,
©\/Nj/ 5H), 7.26-7.08 (m, 5H), 6.83 (d, J = 6.4 Hz, 2H), 6.56 (d, J =
PhO” 0 8.3 Hz, 1H), 2.91-2.73 (m, 2H), 1.91 (t, J = 8.6 Hz, 1H), 1.15
(s, 6H), 1.09 (s, 6H). *C NMR (CDCl;, 100 MHz) §: 153.6, 151.2, 140.7, 138.1,
133.9, 130.4, 129.1, 128.8, 127.7, 127.5, 126.9, 125.8, 125.5, 125.4, 125.3, 124.6,
124.2, 121.8, 83.9, 28.9, 24.7, 22.8. TOF-HRMS Calcd. for C3,H33BNO4 [M+H]:
506.2503, found 506.2506. 97% ee; [a]p? = +85.4 (¢ = 1.0, CHCl,); HPLC condition:
Lux 5u Cellulose-1 (250 %<4.60 mm), ipa : hex = 10:90, 1.0 mL/min, 254 nm; ta = 5.2
min (minor), tg = 9.8 min (major).
(2R,3R)-benzyl 2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2c): Yield: 46%; *H NMR (CDCls,
400 MHz) &: 8.29 (d, J = 8.1 Hz, 1H), 7.95-7.85 (m, 2H), 7.73 (d, J = 7.9 Hz, 1H),
7.49-7.42 (m, 2H), 7.35-7.26 (m, 3H), 7.20-7.09 (m, 5H), 6.91 (d, J = 7.2 Hz, 2H),
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6.42 (d, J = 8.4 Hz, 1H), 5.04 (g, J = 12.5 Hz, 2H), 2.82-2.67 (m, 2H), 1.85-1.79 (m,
1H), 1.11 (s, 6H), 1.05 (s, 6H). *C NMR (CDCls, 100 MHz) &: 155.5, 141.6, 138.8,
Bpin 136.6, 134.3, 130.7, 129.2, 128.6, 128.2, 128.1, 127.9,
©\/ij” ‘ 127.8, 127.2, 126.1, 125.9, 125.8, 124.8, 124.6, 124.5,
Bno/go O 124.1, 84.3, 67.8, 58.0, 29.2, 25.1, 25.0. TOF-HRMS Calcd.
for Ca3H3sBNO, [M+H']: 520.2660, found 520.2664. 94% ce; [a]p> = +84.1 (¢ = 1.0,
CHCIs); HPLC condition: Lux 5u Cellulose-1 (250 % 4.60 mm), ipa : hex = 1:99, 1.0
mL/min, 254 nm; ta = 11.4 min (minor), tg = 13.0 min (major).
(2R,3R)-isopropyl 2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-y1)-3,4-dihydroquinoline-1(2H)-carboxylate (2d): Yield: 47%; '"H NMR (CDCls,
5o 400 MHz) &: 8.34 (d, J = 8.3 Hz, 1H), 7.87-7.81 (m, 2H),
7.68 (d, J = 8.0 Hz, 1H), 7.50-7.43 (m, 2H), 7.34-7.25 (m,
3H), 7.16 (d, J = 6.5 Hz, 1H), 7.08-7.05 (m, 1H), 6.26 (d, J
= 9.3 Hz, 1H), 4.85-4.75 (m, 1H), 2.80-2.64 (m, 2H),
1.77-1.71 (m, 1H), 1.13 (d, J = 6.2 Hz, 3H), 1.10 (s, 6H),
1.02 (s, 6H), 0.63 (d, J = 5.9 Hz, 3H). 3C NMR (CDCl3, 100 MHz) §: 155.2, 142.2,
139.1, 134.2, 133.9, 130.8, 129.1, 127.7, 127.6, 127.1, 125.9, 125.8, 124.9, 124.7,
124.6, 123.9, 84.3, 69.6, 57.8, 29.6, 25.2, 25.0, 22.5, 21.9. TOF-HRMS Calcd. for
CaoH3sBNO, [M+H™]: 472.2659, found 472.2663. 91% ee; [a]p? = +64.4 (c = 1.0,
CHCI3); HPLC condition: Lux 5u Cellulose-1 (250 <4.60 mm), ipa : hex = 10:90, 1.0
mL/min, 254 nm; ta = 3.9 min (minor), tg = 4.6 min (major).
(2R,3R)-isobutyl 2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2e): Yield: 43%:; *H NMR (CDCls,
Bp.n 400 MHz) 6: 8.30 (d, J = 8.2 Hz, 1H), 7.84-7.79 (m, 2H),
7.68 (d, J = 8.0 Hz, 1H), 7.49-7.41 (m, 2H), 7.32-7.24 (m,
/bok 3H), 7.15-7.13 (m, 1H), 7.07-7.04 (m, 1H), 6.33 (d, J =
8.8 Hz, 1H), 3.79-3.71 (m, 2H), 2.77-2.60 (m, 2H),
1.78-1.73 (m, 1H), 1.66-1.59 (m, 1H), 1.09 (s, 6H), 1.03 (s, 6H), 0.64 (d, J = 6.7 Hz,
3H), 0.56 (d, J = 6.6 Hz, 3H). *C NMR (CDCls, 100 MHz) &: 155.4, 141.3, 138.6,
133.8, 133.3, 130.3, 128.7, 127.3, 126.6, 125.4, 125.3, 124.6, 124.3, 124.1, 123.6,
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83.8, 72.1, 57.3, 28.9, 27.7, 24.7, 24.6, 19.0, 18.9. TOF-HRMS Calcd. for
CaoHs7BNO, [M+H']: 486.2816, found 486.2819. 93% ee; [a]p®> = +71.1 (¢ = 1.0,
CHCIs); HPLC condition: Lux 5u Cellulose-1 (250 x4.60 mm), ipa : hex = 10:90, 1.0
mL/min, 254 nm; ta = 4.0 min (minor), tg = 4.5 min (major).
(2R,3R)-methyl 6-methoxy-2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2f): Yield: 45%:; 'H
H,CO Bpin NMR (CDCls, 400 MHz) ¢: 8.35 (d, J = 7.8 Hz, 1H),
m ‘ 7.82 (d, J = 7.8 Hz, 1H), 7.70-7.63 (m, 2H), 7.51-7.43
ko O (m, 2H), 7.34-7.25 (m, 2H), 6.86 (dd, J = 8.8 Hz, 2.6
Hz, 1H), 6.74 (d, J = 2.3 Hz, 1H), 6.33 (d, J = 9.3 Hz,

~o

1H), 3.82 (s, 3H), 3.59 (s, 3H), 2.78-2.59 (m, 2H), 1.81-1.75 (m, 1H), 1.12 (s, 6H),
1.06 (s, 6H). BC NMR (CDCl3, 100 MHz) ¢: 155.8, 136.2, 133.8, 131.5, 130.4, 128.7,
128.5,127.4,126.0, 125.6, 125.4, 125.3, 124.7, 124.3, 121.8, 112.3, 112.1, 83.8, 55.5,
52.7, 29.7, 29.5, 26.9, 24.7. TOF-HRMS Calcd. for CogH33BNOs [M+H"]: 474.2451,
found 474.2454. 96% ee; [a]p>> = +58.5 (¢ = 1.0, CHCls); Enantiomeric excess of the
corresponding hydroxyl compound obtained by oxidation with NaBO3 in THF/H,O
(1:1); HPLC condition: Lux 5u Cellulose-4 (250 > 4.60 mm), ipa : hex = 20:80, 1.0
mL/min, 254 nm; ta = 16.5 min (minor), tg = 17.8 min (major).
(2R,3R)-methyl 6-methyl-2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2g): Yield: 46%; *H NMR
\@\/jﬁpi (CDCls, 400 MHz) 6: 8.35 (d, J = 7.7 Hz, 1H), 7.82 (d, J =
N 7.8 Hz, 1H), 7.69 (d, J = 8.0 Hz, 1H), 7.60 (s, 1H),
\o/go 7.51-7.43 (m, 2H), 7.34-7.25 (m, 2H), 7.11 (d, J = 8.2 Hz,
1H), 7.00 (s, 1H), 6.32 (d, J = 9.2 Hz, 1H), 3.59 (s, 3H), 2.75-2.57 (m, 2H), 2.36 (s,
3H), 1.78-1.73 (m, 1H), 1.11 (s, 6H), 1.05 (s, 6H). **C NMR (CDCls, 100 MHz) 6:
156.3, 141.5, 136.3, 134.3, 133.9, 130.9, 129.2, 128.3, 127.9, 127.8, 126.1, 125.9,
125.8, 125.1, 124.8, 84.3, 53.3, 29.5, 27.5, 25.2, 25.1, 21.5. TOF-HRMS Calcd. for
CosHssBNO, [M+H']: 458.2502, found 458.2507. 96% ee; [o]o®> = +64.7 (¢ = 1.0,
CHCI3); Enantiomeric excess of the corresponding hydroxyl compound obtained by
oxidation with NaBO3 in THF/H,0 (1:1); HPLC condition: Lux 5u Cellulose-4 (250 x<
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4.60 mm), ipa : hex = 30:70, 1.0 mL/min, 254 nm; ta = 8.0 min (minor), tg = 8.7 min
(major).
(2R,3R)-methyl 7-methyl-2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2h): Yield: 47%; *H NMR
Bpin (CDCl3, 400 MHz) 6: 8.35 (d, J = 8.1 Hz, 1H), 7.82 (d, J =
m ‘ 7.9 Hz, 1H), 7.69 (d, J = 7.9 Hz, 1H), 7.58 (s, 1H),
/N\ko O 7.51-7.43 (m, 2H), 7.32 (t, J = 7.4 Hz, 1H), 7.25 (t, J = 4.2
Hz, 1H), 7.04 (d, J = 7.6 Hz, 1H), 6.91 (d, J = 7.6 Hz, 1H),
6.32 (d, J = 9.2 Hz, 1H), 3.58 (s, 3H), 2.73-2.56 (m, 2H), 2.40 (s, 3H), 1.76-1.71 (m,
1H), 1.10 (s, 6H), 1.03 (s, 6H). *C NMR (CDCls, 100 MHz) 6: 156.3, 141.6, 138.6,
136.7, 134.2, 130.8, 129.2, 127.8, 127.5, 126.0, 125.9, 125.8, 125.7, 125.2, 124.9,

~o

124.7, 84.3, 53.3, 29.0, 27.5, 25.2, 25.1, 22.1. TOF-HRMS Calcd. for Cy3H33BNO,
[M+H']: 458.2502, found 458.2507. 95% ece; [a]p™ = +80.2 (¢ = 1.0, CHCIy);
Enantiomeric excess of the corresponding hydroxyl compound obtained by oxidation
with NaBOj3 in THF/H,O (1:1); HPLC condition: Lux 5u Cellulose-4 (250 % 4.60
mm), ipa : hex = 30:70, 1.0 mL/min, 254 nm; ta = 6.4 min (minor), tg = 11.1 min
(major).

(2R,3R)-methyl 2-(naphthalen-2-yl)-3-(4,4,5,5-tetramethyl-1,3-dioxolan-2-yl)-3,4-
dihydroquinoline-1(2H)-carboxylate (2i): Yield: 45%; 'H NMR (CDCls, 600

©\/Nj’ (m, 2H), 7.13 (d, J = 6.5 Hz, 1H), 7.09-7.07 (m, 1H), 5.67
NN (d, J = 10.3 Hz, 1H), 3.66 (s, 3H), 2.70-2.63 (M, 2H),

1.62-1.58 (m, 1H), 1.20 (d, J = 14.0 Hz, 12H). *C NMR (CDCls, 150 MHz) ¢: 155.7,

Bpin MHz) J: 7.76-7.67 (m, 5H), 7.42-7.38 (m, 2H), 7.32-7.27

142.3, 138.0, 134.9, 133.3, 132.6, 128.2, 127.9, 127.7, 126.9, 126.6, 125.9, 125.5,
125.2, 124.6, 124.2, 84.0, 61.1, 52.9, 32.2, 29.0, 25.1, 24.6. TOF-HRMS Calcd. for
Co7Hz:BNO, [M+H']: 444.2346, found 444.2348. 94% ee; [o]p®> = +59.4 (¢ = 1.0,
CHCI3); HPLC condition: Enantiomeric excess of the corresponding hydroxyl
compound obtained by oxidation with NaBOs in THF/H,O (1:1); Lux 5u Cellulose-4
(250 x4.60 mm), ipa : hex = 40:60, 1.0 mL/min, 254 nm; ta = 5.3 min (minor), tg =
8.4 min (major).
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(2R,3R)-methyl 2-phenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-di-
hydroquinoline-1(2H)-carboxylate (2)): Yield: 47%); 'H NMR (CDCls, 400 MHz) 6:
Bpin 7,66 (d,J = 7.9 Hz, 1H), 7.28-7.05 (m, 8H), 5.56 (d, J = 9.9 Hz,
©\/Nj/© 1H), 3.69 (s, 3H), 2.67-2.63 (m, 2H), 1.60-1.54 (m, 1H), 1.23
\o/go (d, J = 4.4 Hz, 12H). **C NMR (CDCl;, 100 MHz) 4: 156.1,
145.2,138.5, 135.2, 129.4, 128.7, 127.3, 127.2, 127.0, 126.9, 125.6, 124.5, 84.3, 61.3,
53.3, 29.3, 25.4, 25.1. TOF-HRMS Calcd. for C,3H20BNO, [M+H"]: 394.2188, found
394.2191. 94% ee; [a]p® = +54.9 (¢ = 1.0, CHCIs); HPLC condition: Lux 5u
Cellulose-1 (250 < 4.60 mm), ipa : hex = 10:90, 1.0 mL/min, 254 nm; ta = 4.8 min
(minor), tg = 5.7 min (major).
(2R,3R)-methyl 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(o-tolyl)-3,4-di-
hydroquinoline-1(2H)-carboxylate (2K): Yield: 45%; *H NMR (CDCls, 400 MHz) 6
7.56 (d, J = 8.0 Hz, 1H), 7.28-7.24 (m, 1H), 7.16 (d, J = 6.6 Hz, 1H), 7.11-7.00 (m,
Soin 4H), 6.90 (d, J = 7.6 Hz, 1H), 5.69 (d, J = 10.3 Hz, 1H), 3.67 (s,
m 3H), 2.66-2.64 (m, 2H), 2.60 (s, 3H), 1.59-1.53 (m, 1H), 1.19 (d,
\O/lo é J = 7.9 Hz, 12H). 3C NMR (CDCls, 100 MHz) &: 156.1, 143.5,
138.8, 135.9, 135.6, 130.8, 127.4, 127.2, 127.1, 127.0, 126.5,
125.8, 124.6, 84.3, 58.0, 53.2, 29.9, 275, 25.2, 19.9. TOF-HRMS Calcd. for
CasH3:BNO, [M+H]: 408.2345, found 408.2345. 99% ee; [a]p? = +78.4 (c = 1.0,
CHCI3); HPLC condition: Lux 5u Cellulose-1 (250 <4.60 mm), ipa : hex = 10:90, 1.0
mL/min, 254 nm; ta = 4.3 min (minor), tg = 5.3 min (major).
(2R,3R)-methyl 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(m-tolyl)-3,4-di-
hydroquinoline-1(2H)-carboxylate (21): Yield: 46%; *H NMR  (CDCls, 400 MHz)
§:7.62 (d, J = 8.0 Hz, 1H), 7.27-7.22 (m, 1H), 7.12-6.96 (m,

Bpin
@(j’ 6H), 5.47 (d, J = 10.1 Hz, 1H), 3.68 (s, 3H), 2.67-2.58 (m,
N ©/

PN 2H), 2.27 (s, 3H), 1.53-1.47 (m, 1H), 1.22 (d, J = 5.1 Hz,

S0 o

12H). *C NMR (CDCls, 100 MHz) §: 156.1, 145.2, 138.5,
138.1, 135.3, 128.7, 127.9, 127.6, 127.3, 126.9, 125.6, 124.5, 123.7, 84.3, 61.3, 53.3,
29.3, 25.4, 25.1, 22.0. TOF-HRMS Calcd. for Cp4H3BNO, [M+H™]: 408.2345, found
408.2345. 93% ee; [a]p™ = +65.8 (c = 1.0, CHCIs); HPLC condition: Lux 5u
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Cellulose-1 (250 < 4.60 mm), ipa : hex = 10:90, 1.0 mL/min, 254 nm; ta = 4.3 min

(minor), ts = 5.1 min (major).

(2R,3R)-methyl 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(m-tolyl)-3,4-di-

hydroquinoline-1(2H)-carboxylate (2m): Yield: 47%; *H NMR (CDCls, 400 MHz)
5 7.63 (d, J = 8.0 Hz, 1H), 7.27-7.23 (m, 1H), 7.12-7.04 (m,

©\/j’8pm 2H), 6.81 (d, J = 16.2 Hz, 3H), 5.44 (d, J = 10.2 Hz, 1H),
_ /1 ©/ 3.69 (s, 3H), 2.63-2.60 (M, 2H), 2.22 (s, 6H), 1.51-1.44 (m,
o0 1H), 1.23 (d, J = 6.0 Hz, 12H). *C NMR (CDCls, 100 MHz)
o: 156.1, 145.3, 138.6, 138.0, 135.4, 128.8, 127.2, 126.9, 125.6, 124.4, 84.3, 61.4,
53.3, 30.2, 29.4, 25.4, 25.0, 21.9. TOF-HRMS Calcd. for CsH33BNO; [M+H]:
422.2502, found 422.2500. 92% ee; [a]p> = +58.6 (¢ = 1.0, CHCI3); HPLC condition:
Lux 5u Cellulose-1 (250 %<4.60 mm), ipa : hex = 10:90, 1.0 mL/min, 254 nm; ta = 4.1
min (minor), tg = 4.8 min (major).
(2R,3R)-methyl 2-(3-chlorophenyl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2n): Yield: 44%; *H NMR (CDCls,
Bpin 600 MHz) &: 7.60 (d, J = 6.2 Hz, 1H), 7.26-7.25 (m, 2H),
©\/Nj/ cl 7.17-7.06 (m, 5H), 5.44 (d, J = 10.5 Hz, 1H), 3.69 (s, 3H),
\O/&O @ 2.62 (d, J = 7.5 Hz, 2H), 1.45-1.41 (m, 1H), 1.23 (d, J = 7.0
Hz, 12H). *C NMR (CDCls, 150 MHz) §: 155.6, 147.1,
137.7, 135.0, 134.0, 129.7, 127.0, 126.9, 126.8, 126.7, 125.2, 124.4, 84.1, 60.7, 53.0,
32.4, 29.0, 25.1, 24.6. TOF-HRMS Calcd. for C3sH27BCINOsNa [M+Na']: 450.1618,
found 450.1620. 92% ee; [a]p> = +69.2 (c = 1.0, CHCIl3); SFC condition: Lux 5u
Cellulose-1 (250 =< 4.60 mm), CO, : MeOH = 90:10, 3.0 mL/min, 254 nm; ta = 3.5
min (minor), tg = 4.0 min (major).
(2R,3R)-methyl 2-(4-chlorophenyl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-3,4-dihydroquinoline-1(2H)-carboxylate (20): Yield: 43%; *H NMR (CDCls,
Bpin 400 MHz) ¢: 7.58 (d, J = 7.6 Hz, 1H), 7.27-7.05 (m, 7H),
m 5.46 (d, J = 10.3 Hz, 1H), 3.68 (s, 3H), 2.63 (d, J = 7.5 Hz,
\O/&o ©0| 2H), 1.50-1.45 (m, 1H), 1.22 (s, 12H). *C NMR (CDCls,
100 MHz) ¢: 156.0, 143.9, 138.1, 135.4, 132.9, 128.9, 128.4, 127.3, 127.1, 125.6,
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124.8, 84.5, 60.9, 53.4, 29.4, 275, 255, 25.1. TOF-HRMS Calcd. for
Ca3H27BCINO,Na [M+Na']: 450.1618, found 450.1620. 90% ee; [o]p>® = +55.8 (c =
1.0, CHCI3); SFC condition: Lux 5u Cellulose-1 (250 % 4.60 mm), CO; : MeOH =
90:10, 2.5 mL/min, 210 nm; ta = 4.5 min (minor), tg = 5.2 min (major).
(2R,3R)-methyl 6-methoxy-2-(4-methoxyphenyl)-3-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2p): Yield: 46%; 'H
NMR (CDCls, 600 MHz) ¢: 7.45 (d, J = 0.9 Hz, 1H),

_0O Bpin
m 7.13(d, J = 8.7 Hz, 2H), 6.77-6.67 (m, 4H), 5.43 (d, J
N

)¢ ©\ = 10.2 Hz, 1H), 3.79 (s, 3H), 3.74 (s, 3H), 3.67 (s,
oo o~
3H), 2.62-2.55 (m, 2H), 1.50-1.46 (m, 1H), 1.21 (d, J

= 3.6 Hz, 12H). *C NMR (CDCl;, 150 MHz) ¢: 158.3, 156.1, 155.7, 136.8, 136.6,
131.0, 127.7, 126.2, 113.6, 112.0, 111.8, 83.8, 60.1, 55.5, 55.2, 52.8, 32.1, 29.2, 25.0,
24.6. TOF-HRMS Calcd. for CsH3,BNOgNa [M+Na']: 476.2220, found 476.2221. 93%
ee; [a]p®® = +60.8 (¢ = 1.0, CHCIs); Enantiomeric excess of the corresponding
hydroxyl compound obtained by oxidation with NaBO3 in THF/H,O (1:1); HPLC
condition: Lux 5u Cellulose-4 (250 %< 4.60 mm), ipa : hex = 20:80, 1.0 mL/min, 254
nm; ta = 6.6 min (minor), tg = 7.6 min (major).
(2S,3R)-methyl 2-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-di-
hydroquinoline-1(2H)-carboxylate (2q): Yield: 48%: *H NMR (CDCls, 400 MHz) &:
@(jﬁpi” 7.40 (d, J = 8.0 Hz, 1H), 7.16-6.98 (m, 3H), 4.57-4.53 (m, 1H),
N" v 374 (s, 3H), 2.65-2.48 (m, 2H), 1.23 (s, 12H), 1.21 (s, 3H),
~o" o 1.19-1.05 (m, 1H). *C NMR (CDCls, 100 MHz) &: 155.9, 137.2,
135.6, 127.1, 126.5, 126.1, 124.6, 84.1, 53.1, 28.7, 25.6, 25.3, 25.2, 22.0. TOF-HRMS
Calcd. for CigH,7BNO4 [M+H*]: 332.2031, found 332.2034. 90% ee; [a]p®> = +59.2
(c = 1.0, CHCI3); HPLC condition: Lux 5u Cellulose-1 (250 =< 4.60 mm), ipa : hex =
3:97, 1.0 mL/min, 254 nm; ta = 5.9 min (minor), tg = 6.4 min (major).
(2S,3R)-methyl 2-butyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-di-
hydroquinoline-1(2H)-carboxylate (2r): Yield: 47%;*H NMR  (CDCls, 600 MHz)
1 7.35 (s, 1H), 7.07-6.93 (m, 3H), 4.55 (q, J = 6.83 Hz, 1H), 3.67 (s, 3H), 2.63-2.55
(m, 2H), 1.49-1.43 (m, 1H), 1.18-1.13 (m, 18H), 0.76 (t, J = 6.9 Hz, 3H). *C NMR
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(CDCl3, 150 MHz) ¢: 155.6, 137.1, 127.3, 126.0, 125.5, 124.1, 83.6, 55.2, 52.6, 34.8,

Bpin 28.1, 27.2, 24.8, 24.7, 22.8, 14.2. TOF-HRMS Calcd. for

P~ CaHasBNOs [M+H']: 374.2501, found 374.2504. 93% ee;

\o/go [a]p® = +61.5 (c = 1.0, CHCI3); Enantiomeric excess of the

corresponding hydroxyl compound obtained by oxidation

with NaBOs in THF/H,O (1:1); HPLC condition: Lux 5u Cellulose-4 (250 % 4.60

mm), ipa : hex = 30:70, 1.0 mL/min, 254 nm; ta = 6.7 min (minor), tg = 8.0 min

(major).

3. Procedure for the synthesis of 3-7

Procedure for the synthesis of 3

H5CO Bpin H3CO H

o
N THF/H,0 (1:1) B
2 .
2 3

(@)
f

In a round bottom flask, 2f (0.2 mmol) was dissolved in THF/H,O (1:1, 4 mL).
NaBO3z*4H,0 (1.0 mmol) was added at room temperature. After stirred for 2 h, the
reaction mixture was extracted with EtOAc, dried over Na,SO,, and filtered. The
residue was purified by silica gel chromatography to afford 3.

(2S,3R)- methyl 3-hydroxy-6-methoxy-2-(naphthalen-1-yl)-3,4-dihydroquinoline-

1(2H)-carboxylate (3): Yield: 94%; *H NMR (CDCls, 600 MHz) 6: 8.20 (d, J = 7.9
Hz, 1H), 7.82-7.81 (m, 2H), 7.70 (d, J = 8.1 Hz, 1H), 7.47-7.43 (m, 2H), 7.29-7.20 (m,
2H), 6.85 (dd, J = 9.0 Hz, 2.9 Hz, 1H), 6.63 (d, J = 2.7 Hz, 1H), 6.09 (d, J = 5.4 Hz,
1H), 4.19 (s, 1H), 3.78 (s, 3H), 3.58 (m, 3H), 2.76-2.67 (m, 2H), 2.57 (s, 1H),. *°C
NMR (CDCls, 150 MHz) ¢: 156.3, 156.1, 137.3, 133.8, 130.9, 130.8, 129.0, 128.1,
127.8, 126.4, 125.8, 125.6, 124.9, 123.7, 123.4, 114.0, 113.0, 71.5, 61.5, 55.6, 53.2,
34.4. TOF-HRMS Calcd. for CoH2,NO4 [M+H™]: 364.1543, found 362.1551. 96% ee;
[a]o?® = -21.6 (¢ = 1.0, CHCI3); HPLC condition: Lux 5u Cellulose-4 (250 x 4.60
mm), ipa : hex = 20:80, 1.0 mL/min, 254 nm; ta = 16.5 min (minor), tg = 17.8 min

(major).
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Procedure for the synthesis of 4 [**]

Bpin 1) NaBOj+ 4H,0 OH
‘ THF/H,0 (1:1) ©\/j’
2) KOH, 100 °C

- A MeOH/H,O (10:1)

In a round bottom flask, 2a (0.2 mmol) was dissolved in THF/H,O (1:1, 4 mL).
NaBO3*4H,0 (1.0 mmol) was added at room temperature. After stirred for 2 h, the
reaction mixture was extracted with EtOAc, dried over Na,SO,, and filtered. The
resulting crude material was used in the next reaction without further purification. To
a solution of this intermediate in a mixture of MeOH and H,O (1:1, 5.5 mL) was
added KOH (9.0 mmol) at rt. The resulting mixture was heated to 100 °C. After the
reaction was completed, and the reaction mixture was extracted with DCM, dried over
Na,SO, and evaporated under reduced pressure. The residue was purified by silica gel
chromatography to afford 4.
(2S,3R)-2-(naphthalen-1-yl)-1,2,3,4-tetrahydroquinolin-3-ol (4): Yield: 89%; 'H
NMR (CDCls, 400 MHz) &: 8.24 (d, J = 8.2 Hz, 1H), 7.91-7.79 (m, 2H), 7.62-7.41 (m,
4H), 7.13-7.04 (m, 2H), 6.75-6.65 (m, 2H), 5.21 (d, J = 4.7 Hz, 1H), 4.45 (t, J = 5.2
Hz, 1H), 4.27 (s, 1H), 2.91-2.79 (m, 2H), 2.03 (d, J = 7.3 Hz, 1H), 1.57 (s, 1H). *C
NMR (CDCI3, 100 MHz) ¢: 143.9, 137.9, 134.4, 131.3, 131.1, 129.6, 129.0, 128.1,
127.0, 126.4, 126.2, 125.0, 123.5, 118.3, 117.7, 113.8, 68.3, 59.0, 33.3. TOF-HRMS
Calcd. for C19H1gNO [M+H"]: 276.1382, found 276.1385. 97% ee; [a]p>> = +18.5 (¢ =
1.0, CHCI3); SFC condition: Lux 5u Cellulose-1 (250 % 4.60 mm), CO; : MeOH =
90:10, 2.5 mL/min, 230 nm; ta = 3.5 min (minor), tg = 3.7 min (major).

Procedure for the synthesis of 5 [©

Bp|n
NalOg4, THF/H,O (4: 1)
HCI (aqg, 1.0 M)

In a round bottom flask, 2a (0.5 mmol) was dissolved in a THF and H,O (4:1, 2 mL).
NalO,4 (0.75 mmol) was then added at rt, and the suspension was stirred for 15 min.
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HCI (ag, 1.0 M, 0.50 mL) was added. After the completion of the reaction, the
reaction mixture was extracted with EtOAc. The combined organic layers were
washed with H,O and brine, dried with Na,SO., filtered, and concentrated under
vacuum to give a white solid 5.

(2R,3R) -(1-(methoxycarbonyl)-2-(naphthalen-1-yl)-1,2,3,4-tetrahydroquinolin-3-
yl) boronic acid (5): Yield: 80%; [a]p? = +43.2 (c = 1.0, CHCI5). *H NMR (CDCl;,
400 MHz) &: 8.24 (d, J = 8.2 Hz, 1H), 8.01-7.74 (m, 3H), 7.57-7.49 (m, 2H),
7.36-7.23 (m, 4H), 7.16-7.13 (m, 2H), 6.15 (d, J = 5.3 Hz, 1H), 4.30 (s, 1H), 3.64 (s,
3H), 2.83 (d, J = 5.1 Hz, 2H), 2.07 (s, 1H). *C NMR (CDCls, 100 MHz) §: 155.9,
137.8, 137.3, 133.9, 130.7, 129.4, 129.1, 128.2, 127.4, 126.5, 125.8, 125.6, 124.3,
123.6, 123.6, 123.5, 123.2, 71.2, 61.6, 53.3, 34.1. TOF-HRMS Calcd. for
C21H21BNO4 [M+H"]: 362.1562, found 362.1559.

Procedure for the synthesis of 6 "

Bpin
OO e
N MeOH, H,0O
~oNo
2a

In a round bottom flask, 2a (0.5 mmol) was dissolved in MeOH (2 mL), An aqueous
solution of KHF; (4.5M, 2.5 mmol) was added to the flask. The solution was stirred at
rt for 4 h. After the evaporation of the solvent under vacuum, the residual pinacol was
removed by adding three portions of Et,0O, retiring the resulting solution. The solid
that was obtained was triturated with acetone and filtered through a plug of Celite.
The acetone solution was evaporated to yield a white solid 6.

(2R,3R)-potassium (1-(methoxycarbonyl)-2-(naphthalen-1-yl)-1,2,3,4-tetrahydro-
quinolin-3-yl) trifluoroborate (6) Yield: 83%; [a]o® = -21.6 (¢ = 1.0, CH3COCHS).
'H NMR (CDsCN, 600 MHz) &: 8.42 (d, J = 8.2 Hz, 1H), 7.78 (d, J = 7.9 Hz, 1H),
7.62 (d, J = 8.0 Hz, 1H), 7.46-7.02 (m, 8H), 6.13 (d, J = 9.1 Hz, 1H), 3.44 (s, 3H),
2.61-2.41 (m, 2H), 0.95 (s, 1H). *C NMR (CDsCN, 150 MHz) &: 155.7, 144.9, 139.0,
138.4, 133.4, 131.6, 128.1, 126.5, 126.2, 125.4, 125.3, 125.2, 125.1, 124.8, 124.2,
123.9, 58.2, 51.8, 38.4, 29.7. TOF-HRMS Calcd. for CyHigBF3sNO, [M-K]:
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384.1392, found 384.1396.
Procedure for the synthesis of 7t
Bpin OH
@fj’ ‘ 1) CH,Br,, "BuLi, THF @(jf
N 2) NaBOj,* 4H,0, N
THF/H,O (1:1)
\o/go \o/&o O
2a

7
To a solution of 2a (0.113 mmol) and dibromomethane (19.4 piL, 0.283 mmol) in THF
(1.2 mL) was added dropwise n-BuLi (0.25 mmol, 2.4 M solution in hexane) at
-78 <C under an nitrogen atmosphere. The resulting mixture was stirred for 10 min at
-78 T and then warmed to rt and allowed to stir for 2 h. The reaction was quenched
with a saturated aqueous solution of NH,4CI, extracted with EtOAc. The resulting
organic layer was dried over MgSQOy, filtered and concentrated in vacuo. The resulting
intermediate was dissolved in THF/H,0 (1:1, 4 mL). NaBO3+4H,0 (0.565 mmol) was
added at room temperature. After stirred for 2 h, the reaction mixture was extracted
with EtOAc, dried over Na,SO,, and filtered. The residue was purified by silica gel
chromatography to afford 7.

(2R,3R)-methyl 3-(hydroxymethyl)-2-(naphthalen-1-yl)-3,4-dihydroquinoline-1
(2H)-carboxylate (7) Yield: 66%; *H NMR (CDCls, 400 MHz) & 8.26 (d, J = 8.4 Hz,
1H), 7.97-7.65 (m, 3H), 7.50-7.40 (m, 2H), 7.39-7.02 (m, 5H), 6.23 (d, J = 7.5 Hz,
1H), 3.72-3.50 (m, 5H), 2.73-2.66 (M, 2H), 2.45-2.19 (m, 1H), 1.93 (s, 1H). *C NMR
(CDCl3, 100 MHz) ¢: 156.0, 139.5, 138.1, 133.8, 131.0, 130.9, 129.0, 128.2, 127.8,
126.9, 126.3, 125.7, 125.5, 124.4, 123.3, 63.7, 55.6, 53.2, 46.1, 29.3. 97% ee,
TOF-HRMS Calcd. for CyHpNO; [M+H']: 348.1594, found 348.1598. [o]p® =
+36.4 (c = 1.0, CHCI3); HPLC condition: Lux 5u Cellulose-4 (250 <4.60 mm), ipa :
hex = 20:80, 1.0 mL/min, 254 nm; ta = 6.3 min (minor), tg = 7.5 min (major).

Procedure for the synthesis of 8!

2) MeOH, NBS

Bpin
1) 1-bromo-3-methoxybenzene,
"BuLi, THF
\o/go
2a
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To a solution of 1-bromo-3-methoxybenzene (17.3 i, 0.137 mmol) in THF (0.5 mL)
was added dropwise "BuLi (0.137 mmol, 2.4 M solution in hexane) at -78 <C under an
nitrogen atmosphere. After stirred for 1 h at -78 <C, a THF solution (0.5 mL) of 2a
(0.113 mmol) was added. After stirred for 1 h at -78 <C, the solvent was removed
under reduced pressure and MeOH (1.2 ml) was added to the mixture. A MeOH
solution (1.8 mL) of NBS (0.208 mmol) was then added at -78 <C and the reaction
stirred for 1 h at -78 <C. Aqueous Na,S,03; was added and the reaction mixture was
allowed to warm to rt. The mixture was extracted with CH,Cl,, dried over MgSQO,,
and filtered. The residue was purified by silica gel chromatography to afford 8.
(2R,3S)-methyl 3-(3-methoxyphenyl)-2-(naphthalen-1-yl)-3,4-dihydroquinoline-1
(2H)-carboxylate (8) Yield: 53%; *H NMR (CDCls, 400 MHz) § 7.76-7.57 (m, 4H),
7.40-7.01 (m, 10H), 6.75-6.53 (m, 2H), 6.39 (d, J = 1.7 Hz, 1H), 6.14-5.96 (m, 1H),
3.56 (s, 3H), 3.50 (s, 3H), 3.29-3.06 (m, 2H), 2.97-2.77 (m, 1H).*C NMR (CDCls,
100 MHz) ¢: 159.6, 155.6, 143.3, 140.1, 138.3, 133.4, 133.0, 131.1, 129.5, 128.5,
127.7, 127.5, 127.1, 125.7, 125.3, 125.2, 125.1, 124.7, 124.3, 123.2, 119.9, 113.6,
112.7, 62.3, 55.1, 53.0, 52.3, 34.0. TOF-HRMS Calcd. for CgHysNO3 [M+H™:
424.1907, found 424.1911. 95% ee; [o]p> = +29.4 (¢ = 1.0, CHCIs); HPLC condition:
Lux 5u Cellulose-1 (250 %< 4.60 mm), ipa : hex = 10:90, 1.0 mL/min, 254 nm; tp =
11.7 min (minor), tg = 13.1 min (major).

Procedure for the synthesis of 9

H,CO

Pd/C, H, O
—_—

MeOH, rt N O
\0/&0 OCHj

9

A 25 mL round bottom flask was charged with compound 1p (0.5 mmol), MeOH (5
mL), and 10% Pd/C (10 mg). The reaction vessel was purged with hydrogen three
times and then the mixture was stirred under atmospheric hydrogen (using a hydrogen
balloon) at room temperature until no starting material was detected by TLC. The
catalyst was filtered and the filtrate was concentrated under reduced pressure. The
residue was purified via flash chromatography to afford 9 as yellow oil.
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(S)-methyl 6-methoxy-2-(4-methoxyphenyl)-3,4-dihydroquinoline-1(2H)-carbox-

ylate (9): Yield: 92%; 'H NMR (CDCls, 400 MHz) 6: 7.55 (s, 1H), 7.14 (d, J = 8.3 Hz,
2H), 6.81 (d, J = 8.3 Hz, 3H), 6.66 (m, 1H), 5.42 (t, J = 7.4 Hz, 1H), 3.79 (s, 3H),
3.75 (s, 3H), 3.71 (s, 3H), 2.69-2.55 (m, 2H), 2.51-2.45 (m, 1H), 1.91-1.82 (m, 21H).
13C NMR (CDCls, 100 MHz) §: 158.9, 156.6, 156.2, 135.9, 135.2, 131.2, 127.8, 126.7,
114.3, 113.1, 1124, 58.1, 55.9, 55.8, 53.5, 33.7, 27.0. TOF-HRMS Calcd. for
CioH2NO, [M+H']: 328.1543, found 328.1546. 99% ee; [a]p> = -544 (¢ = 1.0,
CHCI3); SFC condition: Lux 5u Cellulose-3 (250 x4.60 mm), CO, : MeOH = 75:25,

3.0 mL/min, 210 nm; ta = 4.5 min (minor), tg = 5.2 min (major).

4. Deuterium Labeling Experiment

DH Boi
S in
X CuCl, (R,S,)-JosiPhos-1 P
”
BzPinz, KOMe
N R3 o > + N 71/
\o/go THF, CD;0D, 0 °C Je H
~o7No
rac-1 2a'
vy e <t S - - — .-
- e e el e e : :I,T,,:f
T | =\
AP P /—‘] Br
LI 0y
SQP] b Ao
il I )\
% by | ’ s
= S < = I=
e _—— - S -
4.5 4.0 3.5 3.0 2.5 2.0 45 40 35 30 25 20

The borylation of rac-1a under the optimized conditions using CD3OD instead of
MeOH gave product 2a’, bearing a deuterium label at its 4-position (> 95% D), with

high enantioselectivity (97% ee).
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Deuterium Labeling 2a’: *H NMR (CDCls, 400 MHz) ¢: 8.32 (d, J = 7.6 Hz, 1H), 7.80
(d, J = 8.2 Hz, 1H), 7.74 (d, J = 5.8 Hz, 1H), 7.67 (d, J = 8.1 Hz, 1H), 7.48-7.42 (m,
2H), 7.31-7.27 (m, 2H), 7.22 (d, J = 6.7 Hz, 1H), 7.16-7.14 (m, 1H), 7.09-7.07 (m,
1H), 6.33 (d, J = 8.9 Hz, 1H), 3.57 (s, 3H), 2.63-2.59 (m, 1H), 1.76 (dd, J = 9.0 Hz,
3.1 Hz, 1H), 1.09 (s, 6H), 1.03 (s, 6H).

5. X-ray Crystallography

Single-crystal X-ray diffraction measurements were carried out on a Rigaku
Saturn CCD diffractometer at 100(2) K using graphite monochromated Cu Ka
radiation (1 = 1.54184 A). An empirical absorption correction was applied
using the SADABS program.’® All structures were solved by direct methods
and refined by full-matrix least squares on F® using the SHELXL program
package.™ All the hydrogen atoms were geometrically fixed using the riding
model. The crystal data and experimental data for 1b, 2a and 2p are summarized

in Table S1.
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Crystal parameters

Table S1. Crystal Data and Experimental Parameters for Compounds 1b, 2a and 2p

Compound 1b 2a 2p
Formula CoH1gNO> Cy7H30NBO, CosH3oNBOg
Fw 377.42 443.33 453.32

crystal system
space group

a (A)

b (A)

c(A)

o (deg)

/3 (deg)

7 (deg)

V (A%

VA

Deatc (9/cm’)
1(Mo/Kat)ae (cm™)
size (mm)

F(000)

20 range (deg)

no. of reflns, collected
no of obsd reflns

no of variables
abscorr (Tmax, Tmin)
R

Rw

Rai

Absolute structure parameter
Gof

CCDC

orthorhombic
P212:2;
7.657(1)
9.515(1)
26.125(1)

90

90

90
1903.42(5)

4

1.317

0.658

0.30 x0.25 x<0.15
792

9.89 to 146.69
5060

3309

262

1.00, 0.84
0.029

0.07

0.030
0.13(11)

1.09
1542782

orthorhombic
P212:2;
8.521(1)
15.612(2)
17.520(1)

90

90

90
2330.58(5)

4

1.263

0.665

0.30 %0.25 x0.20
944

7.58 to 146.73
9699

4390

303

1.00, 0.68
0.032

0.080

0.032
-0.03(7)

1.06
1542784

orthorhombic
P212:2;
11.094(1)
14.666(1)
14.750(1)

90

90

90
2399.83(8)

4

1.255

0.718

0.30 %0.10 <0.05
968

8.50 to 146.56
7673

4326

305

1.00, 0.70
0.035

0.083

0.039
0.01(12)
1.06
1542783
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5. NMR spectra of all compounds

(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1a):
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(S)-phenyl 2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1b):
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(S)-benzyl 2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1c)
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(S)-isopropyl 2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1d)

S69L'L
AN
PLIEL—
0LzEL

prog L

SEVO'S
0650°S
o.0°G
60929
86229
8v8z9
16629
vEED9
pL59°9
6.16'9
12669
£290°L
1980°L
8£01°L
8LzhL
sLELL
vovLL
9062
18912
0zLkL
9881°L
8£0ZL
01z 2
2TTTL
8LbZL
6952,
9662°L
SLLEL

ppm

0.0

0.5

1.0

<

-Tn-

[=]

d:

|

E

40 35 30 25 20

4.5

5.0
-

5.5

6.0

&

g

6.5
-

|

7.0
Q
<

-

w0
Qﬁ
-

oy
‘:‘
-

7.5

n
-
-

8.0

o
-

8.5
cw

|

Q
-

vs'ee—

80EG—

9°0L—
veLL
S5°LL W
1822

Level
L6'vel
6eget
el R -T41
G6'62H
LE9gL
6L'921
18°92} =
LLLze
oe'eeh \
€6'8C1
(44143
L'62h
18°0EL
eSvEL

vo9EL
881 /

10 0 ppm

20

30

40

50

60

70

170 160 150 140 130 120 110 100 90 80
S29

180




(S)-isobutyl 2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1e)
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(S)-methyl 6-methoxy-2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1f):

E
[=%
[=}
Lo
% i
- P
o
(o]
SYaE .
O ° [
\ u
Q — L=
g -
I —
o
= HEL'TS
0 HHLS HVI
[ Less o
o
o
i L
F o WL W.l
v208°€ o CHLL
—m—m.nv. J [ o e
<t
Fa Bl
662€'9 ._.:.r. I
60¥E9 L M W L |
16YE'9 LS
zesaa Lo L
wn
0529'9 LT
z5zL9 L2 Tl
8LELD LALHEN
28529 n YO L RE
gacLs I — Pty i |
tma.»/ 70°e o
£2€TL o i
N—mm.»/” =001 BETFE]
200TL—= 60°g i
oove L FELT #9095 ==
09tE’L ~ 01
181672 o DOk
8ILEG°L Fo \sok
66v5°L
90v9°2 ba
06592 ® "gg0
0LL9°L —

[ L]

100

2
LU
1f
00 200

H3CO. l

200 <00

S31

2001 B00 170.0 1600 1500 14000 130.0 12000 1100 1000 90.0 BOO 700 &0.0



(S)-methyl 6-methyl-2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (19):
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(S)-methyl 7-methyl-2-(naphthalen-1-yl)quinoline-1(2H)-carboxylate (1h):
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(S)-methyl 2-(naphthalen-2-yl)quinoline-1(2H)-carboxylate (1i):
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(S)-methyl 2-phenylquinoline-1(2H)-carboxylate (1
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(S)-methyl 2-(o-tolyl)quinoline-1(2H)-carboxylate (1k):
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(S)-methyl 2-(m-tolyl)quinoline-1(2H)-carboxylate (11):
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(S)-methyl 2-(3,5-dimethylphenyl)quinoline-1(2H)-carboxylate (1m):

66v2°C—

€198'€—

v8rL'9
¢e9L’9
€069
15029
9gLe’9
682c'9
$629'9
82599
GEL8'9
¥606'9
8rS0'L
veLO'L
SLe0°L
88LI'L
€cCl’L
C¢LELL
O’
[4:1: 180
L0612
890¢°L
aveeL
¥822¢'L
86se’L

e eee————

J

ppm

1.5 1.0 05 00

2.0

65 60 55 50 45 40 35 3.0

7.0

-f

7.5
o
o
©

8.0

8.5

-T

o
o
]

|

o
a
-

o
<
-

o
]
©

{1

-
(=]
o

|

68'lc—

CLEG—
ce9s—

ve'LL
99°LL V

86°LL e

8zl
6152k
szszh
19°5z1
cg9zt
rizL—>

nw.wm_.\
€0'62H .\
Z0'0EL .\
EE'sEl \
SSBEL

0z 0vE

18551 —

0 ppm

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

180

S38



(S)-methyl 2-(3-chlorophenyl)quinoline-1(2H)-carboxylate (1n):
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(S)-methyl 2-(4-chlorophenyl)quinoline-1(2H)-carboxylate (10):
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(S)-methyl 6-methoxy-2-(4-methoxyphenyl)quinoline-1(2H)-carboxylate (1p):
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(R)-methyl 2-methylquinoline-1(2H)-carboxylate (1q):
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(R)-methyl 2-butylquinoline-1(2H)-carboxylate (1r):
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1-methyl-1H-indene (1s):
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(E)-but-1-ene-1,3-diyldibenzene (1t)
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(2R,3R)-methyl 2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2a):
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(2R,3R)-phenyl 2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2b):
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2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2c):

(2R,3R)-benzyl
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(2R,3R)-isopropyl 2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2d):
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(2R,3R)-isobutyl 2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2e):
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(2R,3R)-methyl 6-methoxy-2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2f):
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(2R,3R)-methyl 6-methyl-2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxa-

borolan-2-yl)-3,4-dihydroquinoline-1(2H)-carboxylate (29):
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(2R,3R)-methyl 7-methyl-2-(naphthalen-1-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxa-

borolan-2-yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2h):
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(2R,3R)-methyl 2-(naphthalen-2-yl)-3-(4,4,5,5-tetramethyl-1,3-dioxolan-2-yl)-3,4-
dihydroquinoline-1(2H)-carboxylate (2i):
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(2R,3R)-methyl 2-phenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-di-

hydroquinoline-1(2H)-carboxylate (2)):
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(2R,3R)-methyl 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(o-tolyl)-3,4-di-

hydroquinoline-1(2H)-carboxylate (2Kk):
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(2R,3R)-methyl 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(m-tolyl)-3,4-di-

hydroquinoline-1(2H)-carboxylate (2I):
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(2R,3R)-methyl 2-(3-chlorophenyl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2n):
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(2R,3R)-methyl 2-(4-chlorophenyl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)-3,4-dihydroquinoline-1(2H)-carboxylate (20):
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(2R,3R)-methyl 6-methoxy-2-(4-methoxyphenyl)-3-(4,4,5,5-tetramethyl-1,3,2-di-

oxaborolan-2-yl)-3,4-dihydroquinoline-1(2H)-carboxylate (2p):
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(2S,3R)-methyl 2-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-di-

hydroquinoline-1(2H)-carboxylate (2q):
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(2S,3R)-methyl 2-butyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-di-

hydroquinoline-1(2H)-carboxylate (2r):
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(2S,3R)- methyl 3-hydroxy-6-methoxy-2-(naphthalen-1-yl)-3,4-dihydroquinoline-
1(2H)-carboxylate (3):

—o—= e —o0n I — oo ST OB D g
L= ol 2 o= o @ =33 =L o T g
o & xS T oM e =3} £ x CnonASdERE
M= T &8 x e S35 - =T e e e - RN
o e N N=J= A== < e aicieialalelaloial

X IO'H
LD
\O/&O

3
Y N . [T L
I - | 1 I | | 1 1 | I
z 22258 =2 = o =2 2=
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 20 1.5 1.0 0.5 0.0 0.5 1.C

gk i

bl L

T T T T T T T T T T T T T T T T T T T T T
1900 1800 1700 1a0uD | 5000 12000 13000 12000 | 1000 0000 900 BO0 700 600 500 400 3000 200 100 O =1

S64



(2S,3R)-2-(naphthalen-1-yl)-1,2,3,4-tetrahydroquinolin-3-ol (4):
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(2R,3R) -(1-(methoxycarbonyl)-2-(naphthalen-1-yl)-1,2,3,4-tetrahydroquinolin-3-
yl) boronic acid (5):
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(2R,3R)-potassium (1-(methoxycarbonyl)-2-(naphthalen-1-yl)-1,2,3,4-tetrahydro-

quinolin-3-yl) trifluoroborate (6):
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(2R,3R)-methyl 3-(hydroxymethyl)-2-(naphthalen-1-yl)-3,4-dihydroquinoline-1

(2H)-carboxylate (7):
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(2R,3S)-methyl 3-(3-methoxyphenyl)-2-(naphthalen-1-yl)-3,4-dihydroquinoline-1

(2H)-carboxylate (8):
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(S)-methyl 6-methoxy-2-(4-methoxyphenyl)-3,4-dihydroquinoline-1(2H)-carbox-

ylate (9):
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7. SFC and HPLC spectra of all compounds

NWDT B, Sig=254.4 Ref=off (KDVKDY-25-1-RAC2099.D)

mAU_:
80 N R N
60 s 8 <rac>» N
] ™~ \o’go
404
2o-f
G- | 1 | |
4 6 _ 7 8 9 i
WWD1 B, Sig=254.4 Ref=off (KDYKDY-25-31-3145.0)
mAU_:
] g X
BO_Z S O N O
60 oo
] 1a
40
20 @
] 0
J [(s]
0 | " ' | | |
4 6 7 8 9 mi
Peak RetTime Type Width Area Height Area
# [min] [min] (mAU*s] [mAU]
———= |- | ====| === | === [-========- | -==——==- I
1 £.516 BV 0.0891 3.04038 4.09755e-1 0.3053
2 7.605 BB 0.2294 8982.67297 £5.272589 99,0947
Totals 865,71335 £65.68275
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mAU
2500

2000
1500
1000

500

MWD1 D, 8ig=230,4 Ref=off (KDY\KDY-50-1-RAC1254.D)

(rac)- N

25 2.75

mi

MWD1 D, Sig=230,4 Ref=off (KDY\KDY-26-45253.0)

mAU_E N
2000 O N
z pas
150(}-5 o Ph 1b
1000
500 0
0 \ T \ T ‘N' [T L
1.25 15 1.75 2 225 25 275 mi
Peak RetTime Type Width Lrea Height
# [min] [min] [mAU*s] [mAU]
=== === | ====|======= | === | =========- | =======- |
1 1.721 BV R 0.0290 2317.33032 1229.18518 99.7687
2 2.173 BB 0.0422 5.37300 1.97892
Totals 2322.70332 1231.16410
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MWD D, Sig=230,2 Ref=off (KDY'KDY-26-44-RAC256.0)

mAU 3 A
3000 3 O ‘
2500 3 e 1 O
20003 2 = Bno™ "0

1500 3 o o

1000 3

500 3

0- L L L | 'I T I| L L L L L L R L L R B
1.75 2 2.25 25 2.75 3 3.25 35 mi

MWD1 D, Sig=230,4 Ref=off (KDY\KDY-26-44-1257 D)

mAU X

3000 OO
LU

2500 - ,go

2000

1500

1000

500

2.138
-
(1]

2.327

0 L B |I| 1 |I| 1T T T | I T r T ] T T T T 1 T T 1

1.75 2 2.25 25 2.75 3 3.25 3.5 mi

Signal 3: MWDl D, Sig=230,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s) [mAU] %

—-—- |- | === | === | —-——mm - R | -—-—m- - |
1 2.138 VV R 0.0368 3241.92139 1361.82837 99.3613
2 2.327 VB 0.0409 20.84065  7.73643  0.6387

Totals : 3262.76204 1369.56480
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“MWD1 C, 5ig=210,4 Ref=off (KDY\KDY-50-5-RAC207.0)
mAU
250

200
150
100

50

3.976

:>5_?51
<

mi

MWD1 C, Sig=210,4 Ref=off (KDY\KDY-26-22-C200.D)
mAU
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200 N
150 \T

1d
100
50

3.949

|[5.709

mi

Signal 2: MWDl C, 8ig=210,4 Ref=off

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU] %
=== | === ] =—====== | === | === | === |
1 3.949 BB 0.0740 807.14948 168.21577 99.2005
2 5.709 BB 0.0866 6.50504 9.19135e-1 0.7995

Totals : 813.65451 169.13491
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MWDT G, 5ig=210,4 Ref=off (KOY\KDY-26-32-C-RAC-220D)
mAU 7 )
] 9 =
¥ sole
] ™~
] (rac)- N O
300
; L
200
100
e e e .
0 1 2 3 4 mi

MWD1T C, 5ig=210.4 Ref=off (KDY\KDY-26-32-C-219.0)
mAU 3

1500 4
1250

8
o
1000 3 1e
750 3
500
2504 ,

3
£
I | r | I
0 - _ 1 _ _ 2_ 3 4 mi
Peak RetTime Type Width LArea Height Lrea
# [min] [min] [mAU*s] [mAU] %

e LR |-=== | ------- | ----mm- - e e |
1 2.132 BV R 0.0374 2827.12524 1202.76563 99.9425
2 2.331 BB 0.0404  1.62646 6.68677e-1  0.0575

Totals : 2828.75170 1203.43430
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MWD C, Sig=210,4 Ref=off (KDY\KDY-26-30-C-RAC218.0)
mAU 3
] H,3CO.
400 A
E 0 (rac)- /’L O‘
300 © ~o"So
1 o o
200 i
100 /\
1 — 1 L L ) I i
2 _2.5 __3_ _ 35 4 45 mi
NIWD1 C, Sig=210.4 Ref=off (KDY\KDY-26-30-C217 D)
mAU ] H,cO -
400 0 L O‘
300-5 X oo
1 1f
200 3
1003 e
] 6
4 (2]
O T T T ‘I I T T T I T T II I_i T T | T T T T | T T T ]
2_ I 2_5 . _ “3“ i} 3.5 4 45 mi
Peak RetTime Type Width Lrea Height Lrea
# [min] [min] [mAU*s] [mAU] %
————| === |—=== | === | ————=—=——= |-————————- |-—=————= I
1 2.615 VW R (0.0487 933.03027 295.72791 99.6700
2 3.536 VvV 0.0841 3.08945 4.866%91e-1 0.3300
Totals 936.11973 296.21460
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mAU _
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400 3
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MWD1 C, Sig=210,4 Ref=off (KDY\1 2016-11-08 18-32-38\KDY-21-113.D)

“MWDT C, Sig=210,2 Ref=off (KOYIKDY-26-26-C212.0) ) )
mAU
R AN
3000 o O N ‘
2500 o O
2000 1
1500 9
1000 o
500 §
CLI JI | T T = | | T
2 25 3 35 4 45 5 55 i
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e e | ====]======- | ————=———-- [-——=———=--- |======-- |
1 2.670 VB R 0.0526 8920.10449 26062.62915 99.6092
2 4,223 BV R 0.0898 34.99500 5.89195 0.3908
Totals 8955.09949 2668.52110
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MWD C, Sig=210.4 Ref=0ff (KDYIKDY-26-27-C-RAC-226 D)
mAU
300 .
2 . (LA L
200 g N raor <o A O
150 h
o
100
50
S = S — ‘
1.5 2 25 3 35 4 45 5 mi

"MWDT C, Sig=210,4 Ref=0ff (KDY\KDY-26-27-C-225.D)
w C
250 o oy O
200 1
150
100 o
50 3
04 ] I — — T ‘
15 2 28 3 15 4 45 5 i
Peak RetTime Type Width Area Height Area
¥ [min] [min] [MAU*s] [mAU] %
=== m—————— | ====]======- | === | ========-- | =======- |
1 2.578 BB 0.0487 725.20166 230.80426 99.6500
2 3.496 BV 0.0618 2.54709 5.10098e-1  0.3500

Totals : 727.74875
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MWD1 C, Sig=210,4 Ref=off (KDY\KDY-50-11-RAC2234.D)

mAU
800 S
| : C
600 ] o‘} (rac)- N
] = \0/&0
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(=]
c _> 5.463

mi

MWD1 C, Sig=210.4 Ref=off (KDY\KDY-28-38235.D)
mAU
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1000 1i
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4.331
/

o

Va

o |1 5.476

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
——==|=————— | ====|======- | === [========-- | === |
1 4.331 VB R 0.0865 6431.01563 1154.85425 99.3195
2 5.476 BV R 0.1060 44,06280 5.87289 0.6805

Totals : 6475.07842 1100.72714
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MWD1 D, Sig=230,4 Ref=off (KDY\KDY-50-3-rac1229.D)
mAU

1200 |IID A
1000 N
A

800

600 o N
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2
0 — e

“MWD1 D, Sig=230.4 Ref=0ff (KDYKDY-25-33232.D)
mAU
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2.114
z
/

1| 2.304

mi

Peak RetTime Type Width Lrea Height Lrea
¥ [min] [min] [mAU* 3] [mAlU] %
——==|=————— e | === [=====—=——- | ======== |
1 2.114 VW R 0.0378 5638.04639 2321.159%42 99.3370
2 2.304 VW R 0.0424 37.62998 13.77411 0.6630

Totals : 5675.67636 2334.93353
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MWD1 D, Sig=230.4 Ref=off (KDY\KDY-50-1-RAC1254.D)

mAU
2500
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[Te]
o~
~
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0 — e
1.75

25 mi
MWD1 D, Sig=230,4 Ref=off (KDY\KDY-26-45253.D)
mAU 7 A
2ooo—§ O N
1500—2 g \o’go O
1000% 1k
sooé 2
0 ] T T T ‘N' T T L T .
1.25 1.5 1.7% 2.25 2.5 2.75 3 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- |- |———= | === | - [-————————- | ———————- I
1 1.721 BV R 0.0290 2317.33032 1229.18518 96,7687
2 2.173 BE 0.0422 5.37300 1.97882 0.2313

Totals

S81

2322.70332 1231.16410




mAU
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MWDT C, Sig=210,4 Ref=off (KDY\KDY-50-2-RAC7239.0)

3.420

: > 3.837
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35
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1500
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MWD1 C, Sig=210,4 Ref=off (KDY\KDY-26-35238.D)

3.409

113.832

B 2.5 = —

4.5 mi

Peak RetTime Type

# [min]

Width

Area
[MAU*s]

Height
[mAU]

Area

Z

1 3.409 BV R
2 3.832 VB R

Totals

0.0585 3573.56274

0.0660

21.45264

3595.01539

S82

958.04547 99.4033
5.00184 0.5967

963.04731




MWD1 D, Sig=230,4 Ref=off (KDY\KDY-50-1-RAC2121.D)
mAU _ 3
3000 N _
25004 N
20003 oo O
1500 -
1000 3
5004

2.646
3
s

/

MWDT D, Sig=230,4 Ref=off (KDY\KDY-25-19-2122.D)
mAU

2500 O N
2000 N O
\0/&0

2.052

1500
1000 m
500 %
N e e U e o b e -‘N' L L L L N I L
1 1.5 2 25 3 35 4 4.5 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s) [mAU] %

e EEEEE P R |=mmmmmm - e
1 2.052 BV R 0.0347 4499.36133 2039.0878% 99.3630

2 2.659 BV 0.0411 28.84402 10.80485 0.6370

Totals : 4528.20535 2045.89274
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MWD1 C, 5ig=210,2 Ref=off (KDY\KDY-50-10-RAC193.0)
mAU 7 N
:Zz _ § § (rac)-cI
B \o/go
400
200%
0 1 T T T LI AL L AL -
2 25 3.5 4 45 5 55 mi
MWDT C, Sig=210,4 Ref=0ff (KDY\KDY-26-25-C214.D)
mAU 3
1500 - -
1250 3 2 O N O “
1000 3 ~ NIPN
750 - 1n
500 3 N
250 &
03= R o | ™1 i
2 25 35 4 45 5 5.5 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
e |==== | === | ===m—m——ne | ===mmmmeae | ====—men |
1 2.88% BV R 0.0486 2764.70215 8B2.46161 99.9575
2 3.232 VB 0.0290 1.17451 5.48428e-1 0.0425
Totals 2765.87666 883.01004
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mAU 7
4003
3003
200 3

1003

MWD1 D, Sig=230.4 Ref=off (KDY\KDY-26-29-C-RAC216.D)

1 > 4778

o —
~

mi

MWDT D, Sig=230,4 Ref=0ff (KDY\KDY-26-29-C215.D)
mAU N
800—E 5 O " O
SDO_; \o/go cl
400 10
200—5 8
0 : I I T T T T | 'm. T |
3 4 5 6 7 8 9 mi
Peak RetTime Type Width Lrea Height Area
¥ [min] [min] (mAU*s] [mAU] %
——==|=————— e | === [========-- | ====——— |
1 4,776 VV R 0.0879 3690.78418 651.10272 99.4280
2 8.455 VB 0.1668 21.23185 1.58006 0.5720
Totals 3712.01603 652.68278

S85




NIWD1 C, §ig=210,4 Ref=off (KDY\KDY-50-9-RAC2199.0)
mAU
/O N
600 o (rac)-
500 o o \o’go o~
400 5
300 N
200
100
0 = L B B L L A I B
1.5 2 2.5 3 35 4.5 5 mi
MWD1 C, Sig=210,4 Ref=0ff (KDY\KDY-26-21-C198 D)
mAU 7 /0“\‘\
800 % N
600—5 I \o/go O o~
4005 1p
200—5 S
0= '|""|"'N|_"_"|" U A L
1.5 2 25 3 3.5 45 5 mi
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU] %
- =—————- | ====|======= | === | =====————- | == === |
1 2.242 BB 0.0454 1826.28442 ©37.03552 99.4054
2 2.972 BB 0.0657 10.92443 2.67387 0.59%46
Totals 1837.20886 639.7093¢%
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MWD1 C, Sig=210.4 Ref=off (KDY\KDY-50-2-RAC2120.D)

mAU ]

2000 é B (rac)- N

1500 3 a = \o/go

10003

500 3
e
1 15 2 25 3 35 4 45 mi
MWD1 C, Sig=210,4 Ref=off (KDY\KDY-25-22-1119.D)

mAU o

2500 o’ N

\)

2000 5 & N

1500 o \o/go

1000 1q

500 §

@
_——
1 15 2 25 3 35 4 4.5 mi
Peak RetTime Type Width Area Height Area
¥ [min] [min] [MAU*s] [mAU] %

——m |- | ==== | === e | -=-mmmmm - e |
1 2.613 MM  0.0460 4205.53076 1524.93054 99.4676
2 3.066 BVR 0.0515 22.51037  6.65658 0.5324

Totals : 4228.04113 1531.58712
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WWD1 D, Sig=230,4 Ref=olf (KOYDY-50-8-RACAZ51 D)
mAU ©
: : X

300 a g (rac)- N
250
200 oo
150
100

50

0 I I T T T I T [
2 225 25 275 3 3.25 35 375 i

MWD D, 5ig=230,4 Ref=off (KDY\KDY-26-37-3250.0) - o T
mAU 4
o X
1500 a @(Nj\/\/
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1000 oo
750 r
500 o
250 N
0 T T T 1 T T
2 2.25 25 2.75 3 3.25 35 3.75 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

s e e e e e |
1 2.936 BB 0.0487 4787.55713 1545.01685 99.3946
2 3.233 BV R 0.0530 29.16012  8.50900  0.6054

Totals : 4816.71725 1553.52585
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VWWDA A, Wavelengih=254 nm (KDY'\KDY-20-2-RAC137.D)

Norm. J
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VWD1 A, Wavelength=254 nm (KDY'KDY-20-24000157.D)

Norm. |
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Peak RetTime Type
# [min]

Width
[min]

1 4.615 VV
2 5.715 BB

0.1263
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Area
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1.77243e4

Height
[mAU]

33.96539
1687.68201
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1721.64740

1.5979
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VWD1 A, Wavelength=254 nm (KDY\K-21-35-RAC1081.D)

Norm.i
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o ||[;Iidi'
] pro o
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| | T T T T T
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VWD1 A, Wavelength=254 nm (KDY\KDY-24-23000080.D)
Nnrm‘_’
i Bpi
80 — _ :: :/,L: "u/
1 o
] g pr® O
60 | 2b
20
20
S
] &~
u
0+ T .
a5 6 7 8 9 10 11 i
Peak RetTime Type Width LArea Height Lrea
# [min] [min] [mAU*s] [mAU] %

e e | ———— - | == - | ===
1 5.234 BB 0.1338 24.16607  2.77010 1.7898
2 9.811 BB 0.2961 1326.04944  69.03043 98.2102

Totals : 1350.21551 71.80053
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VWD1 A, Wavelength=254 nm (KDY\K-21-38-RAC3040.D)

Norm. ]
i Bpin
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| X NI
200] Bno/&o
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| = 3
100 &
50
0] ;
0 - 5 10 T o5 N
VWD1 A, Wavelengtn=254 nm (KDY\KDY-24-2000039.D)
Norm. ]
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2 2c
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ol |5
0 o 5 10 T L o5 ™
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e e et B et | --———- |
1 11.423 BB 0.3313 121.52647 5.59640 3.2625
2 13.010 BB 0.3818 3603.40820 144.08247 ©96.7375
Totals 3724,.93468 149.67887
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VWDT A, Wavelength=254 nm (KDY\K-21-43-RAC0305.0)
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VWD1 A, Wavelength=254 nm (KDY\KDY-22-16-30325.D)

b O
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Peak RetTime Type
= [min]

Width \rea Height Area

[min] [mAU*s] (mAU] %
e e e el Kl B |

0.0920 101.02320 16.83179 4.5177

1 3.931 BB
2 4.653 BB

Totals

0.1139 2135.16553 286.55093 95.4823

2236.18873 303.38272
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VWD1 A, Wavelength=254 nm (KDY\K-21-44-RAC0306.D)
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VWD1 A, Wavelength=254 nm (KDY\KDY-22-17-10326.D)
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Peak RetTime Type Width Area Height

# [min] [min] [mAU*s] [mAU]

1 4.031 BB 0.0965 214.38449 34.00666
2 4.532 BB 0.1142 ©125.07859 829.24957

Totals : ©6339.46408 B63.25624
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VWD1 A, Wavelength=254 nm (KDY\K-22-30-RAC3345.D)
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VWD1 A, Wavelength=254 nm (KDY\KDY-23-43000005.D)
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Peak RetTime Type Width Area Height BArea
# [min] [min] [mAU*s] [mAU] %
el R R | === | ——==——===== | —=—=——==
1 16.559 BB 0.5138 197.61757 6.26783 1.9247

2 17.830 BB 0.6649 1.0069%e4 232.67824 98.0753

Totals : 1.02675e4 238.924607
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VWDT A, Wavelength=254 nm (KDY\KDY-26-41-RAC32.D)
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VWD1 A, Wavelength=254 nm (KDY\KDY-28-42000033.D)
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Peak RetTime Type Width Lrea Height Lrea

# [min] [min] [mAU*s ] [mAU] %
a0 5 0.2000  43.717079  3.44834  2.2967

2 8.752 BB 0.2358 1862.00842 123.58708 97.7033

Totals : 1905.77921 127.03543
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VWD1 A, Wavelength=254 nm (KDY\KDY-26-19-RAC11.D)
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VWD1 A, Wavelength=254 nm (KDY\KDY-28-27-B0024.D)
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Peak RetTime Type Width Lrea Height Lrea
# [min] [min] [mAU*s) [mAU] %
el e e | —————————- |[-—————————- | ———————= |
1 6.386 VB 0.1782 ©63.1622%9 57.63523 2.6284
2 11.106 BB 0.4179 2.45672e4 918.9%0814 97.3716
Totals : 2.52303e4 976.54337
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VWD1 A, Wavelengin=254 nm (KDYKDY-26-40-RAC28.0)
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VWD A, Wavelengih=254 nm (KDY\KDY-26-40000028.0)
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Peak RetTime Type Width Area Height RArea
# [min] [min] [mAU*s] [mATU] %
el R | === === el el B |
1 5.335 BB 0.1955 194.60635 17.27102 2.8585
2 8.413 BB 0.3252 6613.37744 336.63840 97.1415
Totals : 6807.98380 353.900942
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VWD1 A, Wavelengih=254 nm (KDY\KDY-26-6-B00089.D)

Norm. ]
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Peak RetTime Type Width Height Area
= [min] [min] [mAU* [mAU] %
=== m————— | ====|======- | === [=====————- | ======—- I
1 4.828 BV 0.3429 121.82275 4.95448 3.2658
2 5.677 VB 0.4048 3p0B.46924 126.10669 96.7342
Totals 3730.2918%9 131.06117
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VWD1 A, Wavelength=254 nm (KDY\K-20-14-RAC1048.D)
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VWD1 A, Wavelength=254 nm (KDY'\KDY-24-3000047.D)
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Peak RetTime Type Width Ares Height Area
# [min] [min] [mAU*s] [mAU] %
el B e | === | === | ———————- |
1 4.367 BB 0.1093 B.66B24 1.30749 0.7085

2 5.265 BB 0.1366 1214.72839 146.67262 98.2815

Totals : 1223.39663 147.98011
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VWD1 A, Wavelength=254 nm (KDY\K-20-15-RAC-187.D)
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VWD1 A, Wavelength=254 nm (KDY\KDY-24-27000086.D)
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Peak RetTime Type Width Area Height

# [min] [min) [mAU*s] [mAU

1 4.372 BB 0.1131 44.09037 5.97571
2 5.183 BB 0.1348 1222.48132 138.79312

Totals : 1266.57169 144.76883
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VWD1 A, Wavelength=254 nm (KDY\K-21-38-RAC2035.D)
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VWD1 A, Wavelength=254 nm (KDY\KDY-23-47-40033.D)
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Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s ] [mAU] %

1 4.187 BB 0.1056 54,88206 7.94840 3.9020
2 4.879 BB 0.1212 1351.63513 172.87549 96.0980

Totals : 1406.51719 180.82389
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WWD1 B, Sig=254 4 Ref=07 (KOYIKDY-26-26-RAC208.0)
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MWD B, Sig=254 4 Ref=off (KDY\KDY-26-26-5207.0)
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Peak RetTime Type Width Area Height Area

¥ [min] [min] [mAU*s] [mAU] %

—-m |- | === | === e e | ---—---- |
1 3.506 BV R 0.1199  66.02846  7.34090  4.1549
2 4.042 VB R 0.1977 1523.12610 105.66371 95.8451

Totals : 1589.15456 113.00462
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WWD1 C, Sig=210,4 Ref=off (KDY\KDY-26-29-RAC210.0)
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MWD G, Sig=210,2 Ref=off (KDY\KDY-26-29-B209.0)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e EEEEE e B R |=mmmm oo e |
1 4.524 BV R 0.1859 755.50800  54.04028  5.2820
2 5.236 VV R 0.2585 1.35479e4  733.19049 94.7180

Totals : 1.43034e4 787.23077
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VWD1 A, Wavelength=254 nm (KDY\KDY-27-1-RAC054.D)
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VWD1 A, Wavelengih=254 nm (KDY\KDY-27-1000055.0)
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Peak RetTime Type Width Area Height Lrea
# [min] [min] [mAU*s ] [mAU] %
- | === === | —————————- |-—— - | —————=—=
1 6.600 BB 0.1841 544.87994 46.02865 3.5704
2 7.699 EBRA 0.2606 1.47160e4d 891.40393 96.429¢6
Totals : 1.52609%e4 937.43258
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VWD1 A, Wavelength=254 nm (KDY\K-24-31-RAG1093.D)
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VWD A, Wavelengh=254 nm (KDV\K-24-31-1000094.0)
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Peak RetTime Type Width Lrea Height Area
# [min] [min] [mAU*s ] [mAU] %
e e |-———— |- | —————————- [-————————- | ———————= |
1 5.969 BV 0.2803 36.5919¢ 1.96500 5.0831

2 6.497 VB 0.2709 683.28021 35.75909 94.9169

Totals : 719.87218 37.72409
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VWD1 A, Wavelength=254 nm (KDY\KDY-26-37-RAC31.D)
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VWD1 A, Wavelength=254 nm (KDY\KDY-26-37000030.D)
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Peak RetTime Type Width Area Height Area
= [min] [min] [mAU*s3] [mAU] %

e B |--—= | ——————- | ——- - R R |
1 6.731 BB 0.2060 272.34567  25.20897  3.3420
2 8.022 BB 0.2427 7876.91016 564.92621 96.6580

Totals : 8149.25583 580.13518
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VWD1 A, Wavelenglh=254 nm (KDY \K-22-30-RAC3345.D)
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VWD1 A, Wavelengih=254 nm (KDY\KDY-23-43000005.D)
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Peak RetTime Type Width Area Height BArea
# [min] [min] [mAU*s] [mAU] %
e B | === | = | —mm | = | ———
1 16.559 BB 0.5138 19%7.61757 6.26783 1.9247

2 17.830 BB 0.6649 1.0069%e4 232.67824 98.0753

Totals : 1.02675e4 238.924607
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VWD1 D, S5ig=230.4 Ref=360,100 (KDV-1-RACO03.0)
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MWD1 D, Sig=230,4 Ref=360,100 (KDY-1-Guang004.D)
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Peak RetTime Type Width Area Height Lrea
# [min] [min] [mMAU*s ] [mAU] %
=== | === === | === [ ======———- | === |
1 3.535 BV E 0.0684 20.97322 4.71424 1.1233
2 3.736 VW R 0.0727 1846.19556 393.86246 98.8767
Totals 1867.16878 398.57670
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VWD1 A, Wavelength=254 nm (KDY\HSN-1-3-RAC2267.D)
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VWD1 A, Wavelength=254 nm (KDY\HSN-1-3000266.D)
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MWD1 C, Sig=2104 Ref=off (KDY\KDY-26-20-RAC1256 D)
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MWD1 C, Sig=210,4 Ref=off (KDY\KDY-26-43255.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== m————— | ====|======- | ===——————- [========—- | =======- |
1 2.217 VB R 0.0439 15.49684 5.33096 0.6981
2 2.424 BV R 0.0474 2204.23462 725.51215 99.3019
Totals 2219.73146 730.84311
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8. Figures of single-crystals

Figure S2. Structure of compound 2a.
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Figure S3. Structure of compound 2p.
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