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1. General remarks

Unless otherwise specified, all experiments dealing with air- or moisture-sensitive
compounds were performed using standard Schlenk techniques. All other commercial
chemicals were purchased from J&K or Energy Chemical (Shanghai, China) in the
highest purity and used without purification. THF, ¢-butyl methyl ether (TBME) and
toluene were distilled from sodium benzophenone ketyl. CH,Cl,, CHCl; and ethyl
acetate were distilled form CaH, under an atmosphere of argon. NMR spectra were
recorded on a Bruker 400 MHz NMR spectrometer. Optical rotations were measured
on a PERKIN ELMER polarimeter 343 instrument. HRMS were recorded on ZAB-
HS spectrometer with ES ionization (ESI). Enantiomeric excesses were determined by

Daicel chiral column on an Agilent 1260 Series HPLC instrument.

2. General procedure for synthesis of substrates

Substrates 2a-2f" were prepared according to literature.!
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2

Phenyl ethyl amines 8 (50 mmol, 0.1 equiv) was resolved in DCM (200 mL),
after cooling to 0 °C, NEt; (100 mmol, 2.0 equiv), DMAP (5 mmol, 0.1 equiv) and
(Boc),0 (55 mmol, 1.1 equiv) were subsequently added, stirred at room temperature
for 3 h. Then the reaction was quenched by the addition of a saturated NH4CI solution
at 0 °C. This solution was extracted with CH,Cl,.The organic phase washed with
saturated NaCl, dried with anhydrous NaSQ,, filtered, and concentrated in vacuo. The
residue was purified by flash chromatography on silica gel (Petroleum ether/EtOAc =

5:1) to give the N-Boc-carbamate products 9a-c as a white solid.
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2-chloropyridine (75 mmol, 1.5 equiv) and triflic anhydride (52.5 mmol, 1.05
equiv) was added to a stirred solution of N-Boc-carbamate 9 (50 mmol,1.0 equiv) in
CH,Cl, (10 mL) at =78 °C. After 30 min, the reaction mixture was warmed to room
temperature. Then the reaction was quenched by the addition of a saturated NaHCOj;
solution at 0 °C. This solution was diluted with CH,Cl,, washed with brine, dried with
MgSO,, filtered, and concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (CH,Cl,/MeOH, 20:1) to give the cyclized products
10a-c as a white solid.

NaH (60 mmol, 2.0 equiv) was slowly added to a solution of 10 (30 mmol, 1.0
equiv) in anhydrous THF (100 mL) at O °C. Then the reaction was stirred at this
temperature for 1h. A solution of (Boc),0 (30 mmol, 1.0 equiv) in THF (20 mL) was
slowly added to the above mixture. After stirring at room temperature for 12 h, the
reaction was quenched with aq. NH4Cl solution and concentrated under vacuum. Then
the reaction mixture was extracted with EtOAc (3 x 50 mL). The combined organic
layers were washed with brine, dried over Na,SO,, and concentrated under vacuum.
The crude product was purified by recrystallization (EtOAc/Petroleum ether) to
provide product 11a-c.

To a solution of the resulting 11 (6 mmol, 1.0 equiv) in THF (20 mL) was added
Grignard reagent (9.0 mmol, 1.5 equiv) via syringe dropwise at 0 °C. The reaction
was stirred at this temperature for 15 min and slowly warm to room temperature
overnight. The reaction was quenched by water and extracted with EtOAc (3 x 50
mL). The combined organic layers were washed with brine, dried over Na,SO,, and
concentrated under vacuum. The product 2a-¢ was purified by column

chromatography or recrystallization (Petroleum ether/EtOAc=5:1). 2

mHBoc

9a

tert-butyl phenethylcarbamate! (9a): 10.84 g, 98% yield; colorless oil; 'TH NMR
(400 MHz, CDCls) 6 7.34 - 7.28 (m, 2H), 7.25 - 7.17 (m, 3H), 4.55 (s, 1H), 3.38 (q, J
= 6.8 Hz, 2H), 2.80 (t, /= 7.1 Hz, 2H), 1.43 (s, 9H).
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9b

tert-butyl(2-(benzo[d][1,3]dioxol-5-yl)ethyl)carbamate! (9b): 13.0 g, 98% yield,
white solid; 'TH NMR (400 MHz, CDCl;) ¢ 6.74 (d, J = 7.8 Hz, 1H), 6.68 (s, 1H),
6.63 (d, J= 7.7 Hz, 1H), 5.93 (s, 2H), 3.41 - 3.20 (m, 2H), 2.71 (t, J = 6.8 Hz, 2H),
1.44 (s, 9H).

> m
NHB:
\O ocC

9c
tert-butyl (3,4-dimethoxyphenethyl)carbamate! (9¢): 13.8 g, 98 %yield; white
solid; 'TH NMR (400 MHz, CDCl;) ¢ 6.81 (d, J = 8.0 Hz, 1H), 6.73 (d, J = 9.7 Hz,
2H), 4.57 (s,1H), 3.87 (d, J=4.2 Hz, 6H), 3.36 (q, /= 6.3 Hz, 2H), 2.75 (t, /= 6.9 Hz,
2H), 1.44 (s, 9H).

L

108
3,4-dihydroisoquinolin-1(2H)-one! (10a): 5.15 g, 70% yield; white solid; 'H
NMR (400 MHz, CDCLy) 6 8.07 (d, J = 7.6 Hz, 1H), 7.45 (t, J = 7.9 Hz, 1H), 7.36 (,
J=7.4Hz, H),7.23 (d, J = 7.5 Hz, 1H), 6.68 (s, 1H),3.58 (td, J = 6.6, 2.9 Hz, 2H),
3.01 (t, J = 6.6 Hz, 2H).

7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-one! (10b): 6.59g, 69%yield;
white solid; "TH NMR (400 MHz, CDCl3) ¢ 7.51 (s, 1H), 6.62 (d, J = 21.5 Hz, 2H),
6.00 (s, 2H), 3.52 (td, J= 6.7, 2.8 Hz, 2H), 2.89 (t, J = 6.6 Hz, 2H).

6,7-dimethoxy-3,4-dihydroisoquinolin-1(2H)-one! (10¢): 7.77 g, 75% yield,
white solid; TH NMR (400 MHz, CDCls) 6 7.59 (s, 1H), 6.70 (s, 1H), 4.19 (t, J= 6.1
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Hz, 2H), 3.97 (s, 3H), 3.92 (s, 3H), 3.12 (t, J = 6.1 Hz, 2H).

Q;P\JBOC

(¢}
11a

tert-butyl-1-0x0-3,4-dihydroisoquinoline-2(1H)-carboxylate! (11a) : 7.05 g, 95%
yield; white solid; "TH NMR (400 MHz, CDCls) 6 8.16 (m, 1H), 7.47 (m, 1H), 7.36 (m,
1H), 7.21 (d, J= 7.7 Hz, 1H), 4.00 (m, 2H), 3.01 (t, J = 6.1 Hz, 2H), 1.59 (s, 9H).

]
<Om800

O
11b

tert-butyl-5-ox0-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinoline-6(5 H)-carboxylate
(11b): 7.05 g, 95% yield; white solid; "TH NMR (400 MHz, CDCls) 6 7.58 (s, 1H),
6.62 (s, 1H), 6.01 (s, 2H), 4.05 - 3.83 (m, 2H), 2.95 - 2.86 (m, 2H), 1.58 (s, 9H). 13C
NMR (100 MHz, CDCls) ¢ 163.34, 153.14, 151.53, 147.17, 135.83, 123.32, 108.90,
106.79, 101.73, 83.04, 44.51, 28.44, 28.11. HRMS (ESI) m/z Calculated for
Cy5H17NOs [M+Na]*: 314.1004, Found: 314.1003.

tert-butyl 6,7-dimethoxy-1-0x0-3,4-dihydroisoquinoline-2(1H)-carboxylate?
(10c): 8.85 g, 96% yield; white solid; '"H NMR (400 MHz, CDCls) 6 7.65 (s, 1H),
6.64 (s, 1H), 3.98 (t, J = 6.2 Hz, 2H), 3.93 (s, 3H), 3.91 (s, 3H), 2.94 (t, J = 6.2 Hz,
2H), 1.59 (s, 9H).

NHBoc
(s

2a

tert-butyl(2-benzoylphenethyl)carbamate? (2a): 1.66 g, 85% yield, colorless oil
liquid; "TH NMR (400 MHz, CDCl;) J 7.80 (d, J = 7.6 Hz, 2H), 7.60 (t, J = 7.4 Hz,
1H), 7.47 (t, J = 7.7 Hz, 2H), 7.39 (d, J = 7.7 Hz, 1H), 7.35 - 7.26 (m, 2H), 5.02 (s,
1H), 3.39 (q, J= 6.6 Hz, 2H), 2.86 (t, /= 6.9 Hz, 2H), 1.40 (s, 9H).
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NHBoc
s

2b

tert-butyl(2-(2-methylbenzoyl)phenethyl)carbamate? (2b): 1.77 g, 87% yield,
colorless oil liquid; '"H NMR (400 MHz, CDCl3) 6 7.50 - 7.34 (m, 3H), 7.34 - 7.23 (m,
3H), 7.21 (q, J = 8.1 Hz, 2H), 5.04 (s, 1H), 3.44 (q, J = 6.8 Hz, 2H), 3.00 (t, J = 7.2
Hz, 2H), 2.45 (s, 3H), 1.41 (s, 9H).

NHBoc
s

2¢

tert-butyl(2-(3-methylbenzoyl)phenethyl)carbamate? (2¢): 1.77 g, 87% yield,
colorless oil liquid; "TH NMR (400 MHz, CDCls) 6 7.64 (s, 1H), 7.56 (d, J = 7.8 Hz,
1H), 7.50 - 7.36 (m, 3H), 7.36 - 7.24 (m, 3H), 5.09 (s, 1H), 3.39 (m, 2H), 2.86 (m,
2H), 2.39 (s, 3H), 1.40 (s, 9H).

NHBoc
(s
L

2d

tert-butyl(2-(3-fluorobenzoyl)phenethyl)carbamate? (2d): 1.67 g, 81% yield,
colorless oil liquid; "TH NMR (400 MHz, CDCls) 6 7.60 - 7.35 (m, 5H), 7.32-7.26 (m,
3H), 4.91 (s, 1H), 3.38 (q, J = 6.6 Hz, 2H), 2.86 (t, J = 7.0 Hz, 2H), 1.40 (s, 9H). °F
NMR (376 MHz, Chloroform-d) J -111.74.

NHBoc
5
I Cl

2e

tert-butyl (2-(3-chlorobenzoyl)phenethyl)carbamate? (2e): 1.75 g, 81% yield,
colorless oil liquid; "TH NMR (400 MHz, CDCls) 6 7.79 (s, 1H), 7.66 (d, J = 7.8 Hz,
1H), 7.57 (d, J= 8.1 Hz, 1H), 7.51 - 7.45 (m, 1H), 7.44 - 7.36 (m, 2H), 7.31-7.30 (m,
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2H), 4.97 (d, J = 6.7 Hz, 1H), 3.39 (q, J = 6.8 Hz, 2H), 2.87 (t, J = 7.1 Hz, 2H), 1.40
(s, 9H).

NHBoc
s

2f

tert-butyl(2-(4-methylbenzoyl)phenethyl)carbamate? (2f): 1.77 g, 87% yield,
colorless oil liquid; "TH NMR (400 MHz, CDCl;) 6 7.83 - 7.60 (m, 2H), 7.52 - 7.41 (m,
1H), 7.37 (d, J = 7.9 Hz, 1H), 7.33 - 7.14 (m, 4H), 4.98 (s, 1H), 3.37 (q, J = 7.2, 6.5
Hz, 2H), 2.83 (t, /= 7.1 Hz, 2H), 2.43 (s, 3H), 1.40 (s, 9H).

NHBoc
(5

F
2g

tert-butyl(2-(4-fluorobenzoyl)phenethyl)carbamate? (2g): 1.71 g, 83% yield,
colorless oil liquid; "TH NMR (400 MHz, CDCl;) ¢ 7.84 (dd, J = 8.4, 5.5 Hz, 2H),
7.48-7.44 (m, 1H), 7.39 (d, J= 7.7 Hz, 1H), 7.29 (d, J = 4.3 Hz, 2H), 7.13 (t, /= 8.4
Hz, 2H), 4.96 (s, 1H), 3.37 (q, J = 6.6 Hz, 2H), 2.84 (t, /= 7.0 Hz, 2H), 1.40 (s, 9H).
19F NMR (376 MHz, Chloroform-d) ¢ -104.50.

NHBoc
(5

Cl
2h

tert-butyl (2-(4-chlorobenzoyl)phenethyl) carbamate? (2h): 1.70 g, 79% yield,
colorless oil liquid; '"H NMR (400 MHz, CDCl3) 6 7.88 - 7.63 (m, 2H), 7.63 - 7.34 (m,
4H), 7.29 (d, J = 4.1 Hz, 2H), 4.98 (s, 1H), 3.38 (q, J = 6.7 Hz, 2H), 2.85 (t, /= 7.0
Hz, 2H), 1.40 (s, 9H).

S7



2i

tert-butyl(2-(3,4-dimethoxybenzoyl)phenethyl)carbamate? (2i): 1.96 g, 85%
yield, colorless oil liquid; "TH NMR (400 MHz, CDCl;) 6 7.58 (s, 1H), 7.47-7.43 (m,
1H), 7.38 (d, /= 7.8 Hz, 1H), 7.29 (d, J = 8.1 Hz, 2H), 7.24 (d, J = 8.7 Hz, 1H), 6.84
(d, J=8.4 Hz, 1H), 5.09 (s, 1H), 3.95 (s, 6H), 3.38 (q, J = 6.6 Hz, 2H), 2.83 (t, J=7.1
Hz, 2H), 1.40 (s, 9H).

NHBoc
s

o~/o

2j

tert-butyl(2-(benzo[d][1,3]dioxole-5-carbonyl)phenethyl) carbamate (2j): 1.84 g,
83% vyield, colorless oil liquid; "TH NMR (400 MHz, CDCl;) ¢ 7.55 - 7.33 (m, 3H),
7.34 - 7.16 (m, 3H), 6.82 (d, J = 8.2 Hz, 1H), 6.07 (s, 2H), 5.04 (s, 1H), 3.36 (q, J =
6.6 Hz, 2H), 2.81 (t, J = 7.0 Hz, 2H), 1.40 (s, 9H). 13C NMR (100 MHz, CDCl;) ¢
196.67, 155.95, 152.21, 148.16, 138.93, 138.06, 132.26, 130.68, 130.25, 128.39,
127.70, 125.66, 109.41, 107.78, 101.99, 78.92, 42.06, 33.05, 28.38. HRMS (ESI) m/z

Calculated for C,;H,3NNaOs [M+Na]*: 392.1474, Found: 392.1471.

0 NHBoc
AL
(0]

2k

tert-butyl(2-(6-benzoylbenzo[d][1,3]dioxol-5-yl)ethyl) carbamate (2k): 1.96 g,
85% yield, white solid, m.p.126.6-127.3 °C; '"H NMR (400 MHz, CDCl3) ¢ 7.79-7.77
(m, 2H), 7.66 - 7.53 (m, 1H), 7.46 (t, J = 7.7 Hz, 2H), 6.85 (s, 1H), 6.79 (s, 1H), 6.01
(s, 2H), 5.10 (s, 1H), 3.36 (q, J = 6.5 Hz, 2H), 2.81 (t, J = 6.9 Hz, 2H), 1.41 (s, 9H).
13C NMR (100 MHz, CDCl3) 6 196.64, 155.39, 149.02, 144.74, 137.42, 134.17,
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132.43, 131.05, 129.66, 127.77, 110.25, 109.10, 101.00, 78.34, 41.76, 32.50, 27.78.
HRMS (ESI) m/z Calculated for C,;H,sNNaOs [M+Na]*: 392.1468, Found: 392.1468.

0 NHBoc
s

2]

tert-butyl(2-(6-(2-methylbenzoyl)benzo[d][ 1,3 ]dioxol-5-yl) ethyl) carbamate (21):
1.91 g, 83% yield, white solid, m.p. 102.5-104.3 °C; TH NMR (400 MHz, CDCl;) ¢
7.38 (t, J=7.3 Hz, 1H), 7.29-7.26 (m, 2H), 7.21 (t, J = 7.4 Hz, 1H), 6.84 (s, 1H), 6.73
(s, 1H), 5.99 (s, 2H), 5.11 (s, 1H), 3.41 (q, J = 6.6 Hz, 2H), 2.99 (t, J = 7.1 Hz, 2H),
2.39 (s, 3H), 1.42 (s, 9H). 3C NMR (100 MHz, CDCl;) 6 199.18, 156.04, 150.22,
145.58, 139.31, 137.65, 136.46, 132.05, 131.26, 130.85, 129.75, 125.38, 111.34,
111.16, 101.72, 78.86, 42.32, 33.64, 28.40, 20.35. HRMS (ESI) m/z Calculated for
C»H,sNNaOs [M+Na]*: 406.1630, Found: 406.1631.

0 NHBoc
G
o

2m

tert-butyl(2-(6-(3-methylbenzoyl)benzo[d][1,3]dioxol-5-yl) ethyl)carbamate
(2m): 1.91 g, 83% yield, white solid, m.p. 94.7-95.0 °C; '"H NMR (400 MHz, CDCl;)
0 7.61 (s, 1H), 7.55 (d, J= 7.6 Hz, 1H), 7.40 (d, J= 7.6 Hz, 1H), 7.34 (d, J = 7.5 Hz,
1H), 6.85 (s, 1H), 6.79 (s, 1H), 6.02 (s, 2H), 5.19 (s, 1H), 3.37 (q, J = 6.6 Hz, 2H),
2.80 (t, J = 6.9 Hz, 2H), 2.40 (s, 3H), 1.41 (s, 9H). 13C NMR (100 MHz, CDCl;)
197.40, 156.01, 149.55, 145.29, 138.21, 138.00, 134.68, 133.86, 131.80, 130.59,
128.24, 127.65, 110.79, 109.62, 101.60, 78.80, 42.38, 33.05, 28.38, 21.28. HRMS
(ESI) m/z Calculated for C,,H,sNNaOs [M+Na]*: 406.1630, Found: 406.1628.

0 O NHBoc
o 0]
L,

2n
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tert-butyl(2-(6-(3-fluorobenzoyl)benzo[d][1,3]dioxol-5-yl)ethyl) carbamate (2n):
1.93 g, 83% yield, white solid, m.p. 132.6-153.4 °C; "TH NMR (400 MHz, CDCl;)
7.54 (d, J = 7.7 Hz, 1H), 7.50-7.47 (m, 1H), 7.46-7.41 (m, 1H), 7.30-7.28 (m, 1H),
6.85 (s, 1H), 6.78 (s, 1H), 6.03 (s, 2H), 5.02 (s, 1H), 3.36 (q, J = 6.6 Hz, 2H), 2.82 (t,
J=6.9 Hz, 2H), 1.41 (s, 9H). 13C NMR (100 MHz, CDCl3) 6 195.69, 162.52 (d, J =
248.3 Hz), 155.97, 149.92, 145.42, 140.21 (d, J = 6.1 Hz), 135.21, 130.91, 130.05 (d,
J=17.6 Hz), 126.11 (d, J = 2.9 Hz), 120.00 (d, J = 21.4 Hz), 116.76 (d, J = 22.3 Hz),
111.03, 109.66, 101.74, 78.95, 42.34, 33.19, 28.36. 'F NMR (376 MHz, CDCl3) ¢ -
111.81. HRMS (ESI) m/z Calculated for C,;H,,FNNaOs [M+Na]*: 410.1380, Found:
410.1380.

o) O NHBoc
O O
l Cl

20

tert-butyl(2-(6-(4-chlorobenzoyl)benzo[d][1,3]dioxol-5-yl)ethyl) carbamate (20):
2.06 g, 85% yield, white solid, m.p. 121.0-121.7 °C; "TH NMR (400 MHz, CDCIl;)
7.76 (s, 1H), 7.65 (d, J = 7.8 Hz, 1H), 7.56 (d, J = 7.6 Hz, 1H), 7.40 (t, J = 7.9 Hz,
1H), 6.86 (s, 1H), 6.77 (s, 1H), 6.04 (s, 2H), 5.07 (s, 1H), 3.37 (q, J = 6.6 Hz, 2H),
2.81 (d, J=7.1 Hz, 2H), 1.41 (s, 9H). 13C NMR (100 MHz, CDCl3) ¢ 195.68, 155.99,
150.00, 145.47, 139.78, 135.34, 134.69, 132.92, 130.80, 130.07, 129.73, 128.38,
111.09, 109.72, 101.76, 79.0, 42.37, 33.23, 28.39. HRMS (ESI) m/z Calculated for
C,1H,CINNaOs [M+Na]*: 426.1084, Found: 426.1081.

o NHBoc
<o O o

2p
tert-butyl(2-(6-(4-methylbenzoyl)benzo[d][1,3]dioxol-5-yl) ethyl)carbamate (2p):
1.93 g, 84% yield, white solid, m.p. 102.2-103.7 °C; "TH NMR (400 MHz, CDCl;)
7.76 - 7.59 (m, 2H), 7.25 (d, J = 8.2 Hz, 2H), 6.84 (s, 1H), 6.78 (s, 1H), 6.01 (s, 2H),
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5.12 (s, 1H), 3.35 (q, J = 6.5 Hz, 2H), 2.78 (t, J = 6.9 Hz, 2H), 2.43 (s, 3H), 1.41 (s,
9H). 13C NMR (100 MHz, CDCl;) 6 197.03, 156.03, 149.45, 145.35, 144.06, 135.37,
134.35, 132.05, 130.49, 129.13, 110.76, 109.49, 101.58, 78.94, 42.37, 33.02, 28.41,
21.70. HRMS (ESI) m/z Calculated for C,,H,sNNaOs [M+Na]": 406.1625, Found:
406.1621.

o NHBoc
AL

F
2q

tert-butyl(2-(6-(4-fluorobenzoyl)benzo[d][1,3]dioxol-5-yl)ethyl) carbamate (2q):
2.0 g, 86% yield, white solid, m.p. 90.7-92.0 °C; '"H NMR (400 MHz, CDCl3) ¢ 8.01 -
7.62 (m, 2H), 7.19 - 7.05 (m, 2H), 6.85 (s, 1H), 6.76 (s, 1H), 6.02 (s, 2H), 5.07 (s, 1H),
3.36 (q, J = 6.5 Hz, 2H), 2.79 (t, J = 6.8 Hz, 2H), 1.41 (s, 9H). 3C NMR (100 MHz,
CDCly) 0 195.67, 165.74 (d, J = 255.4 Hz), 155.99, 149.71, 145.45, 134.69, 134.33,
132.92 (d,J=9.3 Hz), 131.41, 115.58 (d, J=21.9 Hz), 110.94, 109.41, 101.69, 78.99,
42.36, 33.13, 28.40. ’F NMR (376 MHz, CDCls) 6 -104.90. HRMS (ESI) m/z
Calculated for C,H,,FNNaOs [M+Na]*: 410.1380, Found: 410.1378.

o NHBoc
s

Cl
2r

tert-butyl(2-(6-(4-chlorobenzoyl)benzo[d][1,3]dioxol-5-yl)ethyl) carbamate (2r):
2.04 g, 84% yield, white solid, m.p. 160.0-161.7 °C; 'TH NMR (400 MHz, CDCl;) ¢
7.73 (d, J = 8.2 Hz, 2H), 7.44 (d, J = 8.2 Hz, 2H), 6.85 (s, 1H), 6.76 (s, 1H), 6.03 (s,
2H), 5.08 (s, 1H), 3.36 (q, J = 6.7 Hz, 2H), 2.80 (t, J = 6.8 Hz, 2H), 1.41 (s, 9H). 13C
NMR (100 MHz, CDCl3) ¢ 195.92, 155.99, 149.85, 145.47, 139.58, 136.38, 134.99,
131.66, 131.13, 128.76, 111.02, 109.54, 101.73, 79.02, 42.37, 33.17, 28.40. HRMS
(ESI) m/z Calculated for C,;H,,CINNaOs [M+Na]*: 426.1084, Found: 426.1085.
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tert-butyl(2-(6-(3,4-dimethoxybenzoyl)benzo[d][ 1,3 ]dioxol-5-yl)ethyl)carbamate
(2s): 2.24 g, 87% yield, colorless oil liquid; "TH NMR (400 MHz, CDCls) 6 7.53 (s,
1H), 7.32 - 7.24 (m, 1H), 6.85 (d, J = 7.9 Hz, 2H), 6.79 (s, 1H), 6.02 (s, 2H), 5.22 (s,
1H), 3.95 (s, 6H), 3.35 (q, J = 6.5 Hz, 2H), 2.76 (t, J = 6.9 Hz, 2H), 1.41 (s, 9H). 13C
NMR (100 MHz, CDCls) J 196.09, 156.00, 153.51, 149.13, 149.04, 145.27, 133.84,
132.11, 130.67, 126.14, 111.51, 110.62, 109.74, 109.10, 101.53, 78.86, 56.09, 55.99,
42.31, 32.91, 28.38. HRMS (ESI) m/z Calculated for C,3H,;NNaO; [M+Na]™:
452.1685, Found: 452.1686.

0 NHBoc
s

0]
o—/
2t

tert-butyl(2-(6-(benzo[d][1,3]dioxole-5-carbonyl)benzo[d][1,3] dioxol  -5-
yl)ethyl)carbamate (2t): 1.88 g, 76% yield, colorless oil liquid; "TH NMR (400 MHz,
CDCl) 6 7.39 - 7.24 (m, 2H), 6.98 - 6.79 (m, 2H), 6.77 (s, 1H), 6.07 (s, 2H), 6.02 (s,
2H), 5.17 (s, 1H), 3.34 (q, /= 6.7 Hz, 2H), 2.92 - 2.62 (t, J = 6.9 Hz, 2H), 1.42 (s, 9H).
13C NMR (100 MHz, CDCl3) d 195.59, 156.01, 152.03, 149.31, 148.07, 145.33,
133.89, 132.45, 132.05, 127.42, 110.64, 109.56, 109.06, 107.75, 101.97, 101.57,
78.91, 42.30, 32.93, 28.39. HRMS (ESI) m/z Calculated for C,,H,3NNaO, [M+Na]":
436.1372, Found: 436.1374.

_0 O NHBoc
0o
~o

2u

tert-butyl(2-benzoyl-4,5-dimethoxyphenethyl)carbamate (2u): 1.83 g, 79% yield,
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white solid, m.p. 113.3-114.9 °C; 'H NMR (400 MHz, CDCls) 6 7.91-7.70 (m, 2H),
7.64-7.55 (m, 1H), 7.54-7.34 (m, 2H), 6.85 (t, J = 2.9 Hz, 2H), 5.11 (s, 1H), 3.96 (s,
3H), 3.78 (s, 3H), 3.42 - 3.38 (m, 2H), 3.07 - 2.62 (t, J = 6.6 Hz, 2H), 1.42 (s, 9H).
I3C NMR (100 MHz, CDCl3) d 197.58, 156.08, 151.01, 146.39, 138.32, 133.14,
133.01, 130.34,130.31, 128.41, 113.49, 113.09, 78.97, 56.12, 56.04, 42.36, 32.97,
28.43. HRMS (ESI) m/z Calculated for C,,H,7;NNaOs; [M+Na]": 408.1781, Found:
408.1781.

_0 O NHBoc
0]
e

2v

tert-butyl(4,5-dimethoxy-2-(2-methylbenzoyl)phenethyl) carbamate (2v): 1.87 g,
78% yield, white solid, m.p. 97.9 - 100.3 °C; "™H NMR (400 MHz, CDCl;) ¢ 7.39 (t,
J =174 Hz, 1H), 7.34 - 7.25 (m, 2H), 7.21 (t, J = 7.6 Hz, 1H), 6.83 (s, 1H), 6.79 (s,
1H), 5.07 (s, 1H), 3.95 (s, 3H), 3.70 (s, 3H), 3.43 (q, J = 6.8 Hz, 2H), 3.00 (t, J= 7.2
Hz, 2H), 2.40 (s, 3H), 1.42 (s, 9H). 13C NMR (100 MHz, CDCls) ¢ 199.51, 156.08,
151.61, 146.50, 139.42, 137.75, 134.61, 131.30, 130.85, 130.61, 129.85, 125.34,
114.57, 113.89, 78.93, 56.03, 42.26, 33.46, 28.43, 20.42. HRMS (ESI) m/z
Calculated for C,3H,9)NNaOs [M+Na]*: 422.1943, Found: 422.1938.

_0 O NHBoc
0]
~o

2w

tert-butyl(4,5-dimethoxy-2-(3-methylbenzoyl)phenethyl) carbamate (2w): 1.94 g,
81% yield, white solid, m.p. 92.5-93.5 °C; "TH NMR (400 MHz, CDCls) ¢ 7.64 (s, 1H),
7.56 (d, J = 7.7 Hz, 1H), 7.41 (d, J = 7.7 Hz, 1H), 7.37-7.33 (m, 1H), 6.86-6.85 (m,
2H), 5.19 (s, 1H), 3.96 (s, 3H), 3.79 (s, 3H), 3.40-3.37 (m, 2H), 2.86-2.83 (m, 2H),
2.41 (s, 3H), 1.42 (s, 9H). 3C NMR (100 MHz, CDCl;) 6 197.68, 156.02, 150.81,
146.22, 138.19, 133.74, 132.97, 130.57, 130.40, 128.16, 127.61, 113.32, 112.93,
78.77, 55.99, 55.90, 42.29, 32.81, 28.33, 21.23. HRMS (ESI) m/z Calculated for
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Cy3Hy9oNNaOs [M+Na]*: 422.1943, Found: 422.1937.
/O O NHBoc
\O (0]

L,

2x

tert-butyl(2-(3-fluorobenzoyl)-4,5-dimethoxyphenethyl) carbamate (2x): 1.91 g,
79% yield, white solid, m.p. 107.3-107.7 °C; "TH NMR (400 MHz, CDCl;) ¢ 7.57 -
7.47 (m, 2H), 7.47-7.41 (m, 1H), 7.33 - 7.25 (m, 1H), 6.86 (s, 1H), 6.83 (s, 1H), 5.03
(s, 1H), 3.96 (s, 3H), 3.79 (s, 3H), 3.39 (q, J = 6.6 Hz, 2H), 2.85 (t, J = 7.0 Hz, 2H),
1.41 (s, 9H). 3C NMR (100 MHz, CDCls) 6 196.04, 162.61 (d, J = 248.4 Hz), 156.03,
151.29, 146.45, 140.54 (d, J = 6.1 Hz), 133.49, 130.03 (d, /= 7.6 Hz), 129.64, 126.11
(d, J = 2.7 Hz), 119.96 (d, J = 21.4 Hz), 116.79 (d, J = 22.3 Hz), 113.62, 113.07,
79.04, 56.10 (d, J = 8.5 Hz), 42.33, 33.07, 28.42. F NMR (376 MHz, CDCl;) ¢ -
111.80. HRMS (ESI) m/z Calculated for Cy,H,sFNNaOs [M+Na]*: 426.1693, Found:
426.1690.

_0 O NHBoc
0o
~o
l Cl

2y

tert-butyl(2-(3-chlorobenzoyl)-4,5-dimethoxyphenethyl) carbamate (2y): 2.04 g,
81% yield, white solid, m.p. 102.9-103.9 °C; "TH NMR (400 MHz, CDCl;) ¢ 7.79 (s,
1H), 7.65 (d, J = 7.8 Hz, 1H), 7.60 - 7.48 (m, 1H), 7.41 (t, J= 7.9 Hz, 1H), 6.86 (s,
1H), 6.82 (s, 1H), 5.09 (s, 1H), 3.97 (s, 3H), 3.79 (s, 3H), 3.40 (q, J = 6.7 Hz, 2H),
2.85(d, J= 7.2 Hz, 2H), 1.41 (s, 9H). 3C NMR (100 MHz, CDCl3) ¢ 195.90, 156.00,
151.28, 146.38, 140.02, 134.66, 133.60, 132.79, 130.04, 129.68, 129.42, 128.36,
113.61, 113.05, 78.92, 56.01, 42.30, 33.02, 28.38. HRMS (ESI) m/z Calculated for
CHCINNaOs [M+Na]*: 442.1397, Found: 442.1398.
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_0 O NHBoc
~o o)

22

tert-butyl(4,5-dimethoxy-2-(4-methylbenzoyl)phenethyl) carbamate (2z): 1.99 g,
83% yield, white solid, m.p. 110.4-110.6 °C; 'H NMR (400 MHz, CDCl;) ¢ 7.72-
7.69 (m, 2H), 7.28-7.25 (m, 2H), 6.88 — 6.76 (m, 2H), 5.13 (s, 1H), 3.95 (s, 3H), 3.78
(s, 3H), 3.40-3.35 (m, 2H), 2.83 (t, J = 7.0 Hz, 2H), 2.43 (s, 3H), 1.41 (s, 9H). 13C
NMR (100 MHz, CDCls) ¢ 197.34, 156.10, 150.79, 146.36, 143.97, 135.63, 132.75,
130.70, 130.51, 129.14, 113.37, 112.83, 78.93, 56.09, 56.02, 42.36, 32.86, 28.43,
21.70. HRMS (ESI) m/z Calculated for C,3H)NNaOs [M+Na]*: 422.1938, Found:
422.1937.

_0 O NHBoc
~0 o)

F
2a'

tert-butyl(2-(4-fluorobenzoyl)-4,5-dimethoxyphenethyl) carbamate (2a’): 1.86 g,
77% yield, white solid, m.p. 84.7 - 85.6 °C; "TH NMR (400 MHz, CDCl3) J 7.83 (m,
2H), 7.14 (t, J = 8.4 Hz, 2H), 6.85 (s, 1H), 6.81 (s, 1H), 5.07 (s, 1H), 3.96 (s, 3H),
3.79 (s, 3H), 3.38 (m, 2H), 2.83 (t, J = 7.0 Hz, 2H), 1.41 (s, 9H). 13C NMR (100 MHz,
CDCly) 0 196.02, 165.72 (d, J = 255.1 Hz), 156.05, 151.08, 146.49, 134.64 (d, J = 2.8
Hz), 133.05, 132.91 (d, J = 9.3 Hz), 130.12, 115.59 (d, J = 21.8 Hz), 113.55, 112.81,
79.00, 56.09 (d, J = 8.3 Hz), 42.34, 32.98, 28.43. ’F NMR (376 MHz, CDCl;) ¢ -
105.09. HRMS (ESI) m/z Calculated for C,,HysFNOs [M+Na]*: 426.1693, Found:
426.1689.
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tert-butyl(2-(4-chlorobenzoyl)-4,5-dimethoxyphenethyl) carbamate (2b’): 2.02 g,
80% yield, white solid, m.p. 111.5-111.7 °C; '"H NMR (400 MHz, CDCl;) ¢ 7.79 -
7.70 (m, 2H), 7.49 - 7.39 (m, 2H), 6.85 (s, 1H), 6.80 (s, 1H), 5.10 (s, 1H), 3.96 (s, 3H),
3.79 (s, 3H), 3.39 (m, 2H), 2.84 (t, J = 6.9 Hz, 2H), 1.41 (s, 9H). 13C NMR (100 MHz,
CDCl) 0 196.19, 156.01, 151.15, 146.41, 139.43, 136.65, 133.30, 131.64, 129.76,
128.72, 113.54, 112.84, 78.96, 56.03, 42.33, 3298, 28.41. HRMS (ESI) m/z
Calculated for C,,HyCINOs [M+Na]"™: 442.1397, Found: 442.1398.

_O O NHBoc
O
~o
C O/

(0]
2c'

~

tert-butyl(2-(3,4-dimethoxybenzoyl)-4,5-dimethoxyphenethyl) carbamate (2c’):
2.22 g, 83% yield, light yellow solid, m.p. 164.7-165.9 °C; "TH NMR (400 MHz,
CDCl) 0 7.54 (s, 1H), 7.34 - 7.25 (m, 1H), 6.86 (d, /= 9.0 Hz, 3H), 5.22 (s, 1H), 4.03
-3.91 (m, 9H), 3.81 (s, 3H), 3.38 (q, /= 6.7 Hz, 2H), 2.81 (t,J = 7.0 Hz, 2H), 1.42 (s,
9H). 3C NMR (100 MHz, CDCl3) ¢ 196.43, 156.09, 153.44, 150.56, 149.05, 146.29,
132.32, 130.95, 130.80, 126.03, 113.23, 112.42, 111.65, 109.77, 78.95, 56.12, 56.10,
56.03, 56.01, 42.34, 32.79, 28.43. HRMS (ESI) m/z Calculated for C,4H3;;NO;
[M-+Na]*: 468.1998, Found: 468.1996.

_O O NHBoc
O
~o

6]
o—/

2d'

tert-butyl(2-(benzo[d][1,3]dioxole-5-carbonyl)-4,5-dimethoxy phenethyl)
carbamate (2d’): 2.04 g, 79% yield, white solid, m.p. 126.5-127.3 °C; 'H NMR (400
MHz, CDCls) 6 7.37 (s, 1H), 7.32 (d, J = 8.3 Hz, 1H), 6.84-6.82 (m, 3H), 6.08 (s, 2H),
5.16 (s, 1H), 3.95 (s, 3H), 3.81 (s, 3H), 3.39-3.34 (m, 2H), 2.79 (t, J = 7.0 Hz, 2H),
1.41 (s, 9H). 3C NMR (100 MHz, CDCl3) ¢ 195.96, 156.06, 151.98, 150.61, 148.12,

146.36, 132.73, 132.25, 130.78, 127.36, 113.21, 112.30, 109.57, 107.74, 101.97,
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78.92, 56.09, 55.99, 42.28, 32.78, 28.42. HRMS (ESI) m/z Calculated for Co;H,;NO,
[M+Na]*: 452.1685, Found: 452.1677.

_O NHBoc

\O (0]

2¢'

tert-butyl(4,5-dimethoxy-2-pivaloylphenethyl)carbamate (2e’): 1.52g, 83% yield,
colorless oil; TH NMR (400 MHz, CDCls) 6 6.77 (s, 1H), 6.75 (s, 1H), 5.10 (s, 1H),
3.90 (s, 3H), 3.86 (s, 3H), 3.34 (q, J = 6.6 Hz, 2H), 2.58 (t, J = 6.9 Hz, 2H), 1.43 (s,
9H), 1.26 (s, 9H). 3C NMR (100 MHz, CDCl;) ¢ 213.74, 156.09, 149.52, 146.34,
132.69, 129.22, 112.88, 108.70, 79.00, 77.27, 56.09, 55.88, 45.02, 42.19, 33.12, 28.45,
27.70. HRMS (ESI) m/z Calculated for CyyH3;NOs [M+Na]": 388.2100, Found:
388.2095.

_O NHBoc

\O (0]

2f

tert-butyl(2-(2,2-dimethylbutanoyl)-4,5-dimethoxyphenethyl)carbamate ~ (2f"):
1.48g, 78% yield, colorless oil; TH NMR (400 MHz, CDCls) 0 6.77 (s, 2H), 5.15 (s,
1H), 3.90 (s, 3H), 3.86 (s, 3H), 3.36 (q, J = 6.6 Hz, 2H), 2.60 (t, J = 6.9 Hz, 2H), 1.72
(q,J=17.5 Hz, 2H), 1.43 (s, 9H), 1.20 (s, 6H), 0.92 (t, J= 7.5 Hz, 3H). 3C NMR (101
MHz, CDCl;) ¢ 213.24, 156.11, 149.55, 146.32, 132.86, 129.66, 113.03, 108.63,
78.95, 77.30, 56.07, 55.86, 48.59, 42.27, 33.00, 28.45, 25.17, 9.15. HRMS (ESI) m/z
Calculated for C,;H33NOs [M+Na]*: 402.2256, Found: 402.2255.

NHBoc

2 Substrates 2g’ was prepared according to ref 4.
tert-butyl (4-oxo-4-phenylbutyl)carbamate (2g'):4 3.21g, 61% yield, white solid,
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TH NMR (400 MHz, CDCl;) 6 7.96 (d, J = 7.3 Hz, 2H), 7.63 - 7.52 (m, 1H), 7.50 -
7.42 (m, 2H), 3.23 (q, J = 6.6 Hz, 2H), 3.03 (t, ] = 7.1 Hz, 2H), 1.97 - 1.92 (m, 2H),
1.42 (s, 9H).

3. Procedure for one-pot N-Boc deprotection and intramolecular asymmetric

reductive amination reaction

| f
R. .~ NHBoc R. .~ =y~ PBuw
v N TR AR !

f K n Fe P
A _J__o 1.TFADCM LA A NH
re — rtee =Y
2.[Ir(COD)CI],/'Bu-ax-JosiPhos,1%mol, '
Z W g 0.1equiv HBr, Ti(OPr), (1.0 equiv) = DI | C
o THF,50°C,50atm H, S O
n =20’1 n 20’1 Bu-ax-JosiPhos

Substrate 2 (0.5 mmol) and TFA (3 mmol) were stirred in CH,Cl, under argon
for 3 h, and then all volatiles were removed. In a glass tube equipped with a stir bar,
the catalyst (1 mol %) was prepared in situ from [Ir(COD)CI],(0.0025 mmol, 1.6 mg)
and (R)-'Bu-ax-Josiphos (0.0055 mmol, 3.4 mg) in anhydrous THF (1 mL) over
30min. The obtained N-Boc deprotected substance was dissolved in THF (1 mL) and
then transferred to the above catalyst solution followed by the addition of HBr (0.1
equiv, 40%aq) and Ti(OPr)4(1.0 equiv). The glass tube was then placed into an
autoclave, followed by replacing air with H, three times. The autoclave was charged
with hydrogen to 50 atm, and then the reaction mixture was stirred at 50 °C for 24 h.
The resulted solution was neutralized with aqueous sodium bicarbonate solution. The
organic phase was concentrated and passed through a short column of silica gel to
remove the metal complex to give the chiral tetrahydroisoquinoline product, which
was then converted to the corresponding trifluoroacetamide and analyzed by chiral

HPLC to determine the enantiomeric excess.

@t

3a
(S)-1-phenyl-1,2,3,4-tetrahydroisoquinoline? (3a): 103.60 mg, 94% yield, 95% ee,
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white solid, m.p. 95.9-96.9 °C; "TH NMR (400 MHz, CDCls) ¢ 7.30 (m, 5H), 7.14 (d, J
=4.4 Hz, 2H), 7.04 (m, 1H), 6.75 (d, /= 7.8 Hz, 1H), 5.11 (s, 1H), 3.28 (m, 1H), 3.17
-2.97 (m, 2H), 2.92 - 2.75 (m, 1H), 1.98(s, 1H). Enantiomeric excess was determined
by chiral HPLC on a Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tg

= 5.75 min (minor), tg= 10.05 min (major).

L

3b
(8)-1-(2-methylphenyl)-1,2,3,4-tetrahydroisoquinoline? (3b): 102.73 mg, 81%
yield, 87% ee, light yellow oil; TH NMR (400 MHz, CDCl3) ¢ 7.23 - 7.08 (m, 5H),
7.04 (m, 2H), 6.69 (d, J = 7.7 Hz, 1H), 5.34 (s, 1H), 3.42 - 3.23 (m, 1H), 3.21 - 2.93
(m, 2H), 2.90 - 2.77 (m, 1H), 2.41 (s, 3H), 1.73(s, 1H). Enantiomeric excess was
determined by chiral HPLC on a Chiralpak AS-H+AD-H column, Hex/IPA = 95:5, 1

mL/min, 220 nm, tz= 9.89 min (minor), t¢= 10.49 min (major).

@t

3¢
(S)-1-(3-methylphenyl)-1,2,3,4-tetrahydroisoquinoline? (3¢): 110.54 mg, 91%
yield, 90% ee, white solid, m.p. 85.1 - 87.2 °C; 'H NMR (400 MHz, CDCl;) ¢ 7.21 (t,
J=7.9Hz, 1H), 7.14 (m, 2H), 7.09 (d, J= 6.6 Hz, 2H), 7.07 - 6.95 (m, 2H), 6.76 (d, J
= 7.7 Hz, 1H), 5.06 (s, 1H), 3.36 - 3.21 (m, 1H), 3.15 - 2.95 (m, 2H), 2.88 - 2.73 (m,
1H), 2.32 (s, 3H), 1.92(s, 1H). Enantiomeric excess was determined by chiral HPLC
on a Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tz = 4.68 min

(minor), tg= 8.26 min (major).

O NH
L,

3d
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(8)-1-(3-fluorophenyl)-1,2,3,4-tetrahydroisoquinoline? (3d): 111.37 mg, 94%
yield, 94% ee, white solid, m.p. 78.3 - 88.2 °C; 'TH NMR (400 MHz, CDCl3) ¢ 7.28
(m, 1H), 7.15 (m, 2H), 7.06 (m, 2H), 7.01 - 6.86 (m, 2H), 6.75 (d, J = 7.7 Hz, 1H),
5.10 (s, 1H), 3.31 - 3.19 (m, 1H), 3.14 - 2.96 (m, 2H), 2.83 (m, 1H), 1.90(s, 1H). I°F
NMR (376 MHz, CDCl;) ¢ -113.14. Enantiomeric excess was determined by chiral
HPLC on a Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tz = 5.55

min (minor), tg= 9.41 min (major).

S
I Cl

3e
(8)-1-(3-chlorophenyl)-1,2,3,4-tetrahydroisoquinoline’ (3e): 118.21 mg, 92%
yield, 91% ee, white solid, m.p. 88.9 - 90.2 °C; "H NMR (400 MHz, CDCl;) ¢ 7.31 -
7.21 (m, 3H), 7.16 (m, 3H), 7.06 (dq, J = 8.4, 4.3 Hz, 1H), 6.74 (d, J = 7.7 Hz, 1H),
5.08 (s, 1H), 3.29 - 3.19 (m, 1H), 3.13 - 2.99 (m, 2H), 2.88 - 2.76 (m, 1H), 1.89(s, 1H).
Enantiomeric excess was determined by chiral HPLC on a Chiralpak AS-H column,

Hex/TPA = 95:5, 1 mL/min, 220 nm, tz = 5.42 min (minor), tg=9.80 min (major).

L

3f
(S)-1-(4-methylphenyl)-1,2,3,4-tetrahydroisoquinoline? (3f): 109.43 mg, 95%
yield, 79% ee, white solid, m.p. 81.9-83.9 °C; 'H NMR (400 MHz, CDCls) 6 7.26 (s,
2H), 7.14 (s, 6H), 7.03 (m, 1H), 6.76 (d, J = 7.8 Hz, 1H), 5.07 (s, 1H), 3.28 (m, 1H),
3.17 - 2.93 (m, 2H), 2.83 (m, 1H), 2.34 (s, 3H) , 1.73(s, 1H). Enantiomeric excess was
determined by chiral HPLC on a Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min,

220 nm, tg=5.76 min (minor), ts= 8.74 min (major).
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F
3g

(8)-1-(4-fluorophenyl)-1,2,3,4-tetrahydroisoquinoline? (3g): 112.50 mg, 96%
yield, 95% ee, white solid, m.p. 83.5 - 85.5 °C; '"H NMR (400 MHz, CDCl3) ¢ 7.24
(dd, J = 8.2, 5.3 Hz, 2H), 7.15 (d, J = 4.2 Hz, 2H), 7.09 - 6.91 (m, 3H), 6.72 (d, J =
7.8 Hz, 1H), 5.09 (s, 1H), 3.30 - 3.20 (m, 1H), 3.15 - 2.98 (m, 2H), 2.90 - 2.73 (m,
1H), 1.93(s, 1H). ’F NMR (376 MHz, CDCl;) ¢ -115.30. Enantiomeric excess was
determined by chiral HPLC on a Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min,

220 nm, tg = 5.52 min (minor), ts= 9.52 min (major).

L

el

(S)-1-(4-chlorophenyl)-1,2,3,4-tetrahydroisoquinoline? (3h): 120.65 mg, 95%
yield, 89% ee, white solid, m.p. 104.6 - 106.0 °C; '"H NMR (400 MHz, CDCl5) 6 7.29
(d, /=8.4 Hz, 2H), 7.21 (d, /= 8.2 Hz, 2H), 7.15 (d, /= 3.2 Hz, 2H), 7.04 (dt, J = 8.5,
4.3 Hz, 1H), 6.71 (d, J=7.7 Hz, 1H), 5.08 (s, 1H), 3.30 - 3.20 (m, 1H), 3.15 - 2.98 (m,
2H), 2.89 - 2.75 (m, 1H), 1.84(s, 1H). Enantiomeric excess was determined by chiral
HPLC on a Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tz = 5.35

min (minor), tg= 7.54 min (major).

(8)-1-(3,4-dimethoxyphenyl)-1,2,3,4-tetrahydroisoquinoline? (3i): 133.33 mg,92%
yield, 87% ee, light yellow solid, m.p. 88.4 - 89.0 °C; 'TH NMR (400 MHz, CDCls)
0 7.14 (d, J=4.2 Hz, 2H), 7.04 (dt, J = 8.6, 4.3 Hz, 1H), 6.85 - 6.68 (m, 4H), 5.04 (s,
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1H), 3.88 (s, 3H), 3.83 (s, 3H), 3.38 - 3.18 (m, 1H), 3.16 - 2.98 (m, 2H), 2.88 - 2.75
(m, 1H), 1.85(s, 1H). Enantiomeric excess was determined by chiral HPLC on a
Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tz = 7.12 min (minor),

tg= 11.17 min (major).

O NH

JO
3j ©

(8)-1-(benzo[d][1,3]dioxol-5-yl)-1,2,3,4-tetrahydroisoquinoline (3j): 124.12 mg, 81% yield,
89% ee, white solid, m.p. 72.0 - 73.3 °C; [a]%§ =-34.27 (¢ 0.25, CH,Cl;). 'H NMR (400 MHz,
CDCl3) 6 7.24 - 7.09 (m, 2H), 7.09 - 6.99 (m, 1H), 6.95 - 6.74 (m, 3H), 6.72 (s, 1H), 5.93 (s, 2H),
5.03 (s, 1H), 3.28 (m, 1H), 3.16 - 2.91 (m, 2H), 2.90 - 2.67 (m, 1H), 1.84(s, 1H). 3C NMR (100
MHz, CDCl;) ¢ 129.01, 128.03, 126.27, 125.62, 122.30, 109.19, 107.84, 100.95, 61.82, 42.26,
29.74. HRMS (ESI) m/z Calculated for CcHi(NO, [M+H]*": 254.1181, Found: 254.1178.
Enantiomeric excess was determined by chiral HPLC on a Chiralpak AS-H column, Hex/IPA =

90:10, 1 mL/min, 220 nm, tz= 7.85 min (minor), tg= 21.04 min (major).

0]
L

3k
(8)-5-phenyl-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinoline® (3k) 120.32 mg,
82% yield, 90% ee, white solid, m.p.107.3 - 108.6 °C; [a]}y = -14.1 (c 0.27,
CH,Cly). 'H NMR (400 MHz, CDCl3) 6 7.65 - 7.11 (m, 5H), 6.61 (s, 1H), 6.21 (s,
1H), 5.85 (s, 2H), 5.00 (s, 1H), 3.22 (m, 1H), 3.10 - 2.99 (m, 1H), 2.93 (m, 1H), 2.73
(m,1H), 1.82(s, 1H). Enantiomeric excess was determined by chiral HPLC on a
Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tz = 12.08 min (minor),

tg=22.75 min (major).
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ST
3

(5)-5-(2-methylphenyl)-5,6,7,8-tetrahydro-[ 1,3 ]dioxolo[4,5-g] isoquinoline (31):
120.30 mg, 78% yield, 94% ee, colorless oil liquid; [a]3=-3.4 (¢ 0.37, CH,Cl,). 'H
NMR (400 MHz, CDCl;) 6 7.24 - 7.07 (m, 3H), 7.03 (d, /= 7.6 Hz, 1H), 6.61 (s, 1H),
6.16 (s, 1H), 5.86 (s, 2H), 5.24 (s, 1H), 3.24 (m, 1H), 3.04 (m, 1H), 2.94 (m, 1H), 2.73
(m, 1H), 2.41 (s, 3H), 1.88(s, 1H). 3C NMR (100 MHz, CDCl;) ¢ 145.89, 145.72,
142.34, 136.57, 131.43, 130.80, 129.45, 128.62, 127.26, 125.94, 108.49, 107.49,
100.57, 58.84, 42.36, 29.88, 19.41. HRMS (ESI) m/z Calculated for C;;H;sNO,
[M+H]": 268.1338, Found: 268.1334. Enantiomeric excess was determined by chiral
HPLC on a Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tz = 8.51

min (minor), tg= 9.72 min (major).

O
<o O NH

3m

(8)-5-(3-methylphenyl)-5,6,7,8-tetrahydro-[ 1,3 ]dioxolo[4,5-g] isoquinoline (3m):
128.32 mg, 85% yield, 91% ee, white solid, m.p. 116.1 - 117.9 °C; [a]}3=-27.1 (c
0.25, CH,Cl). 'H NMR (400 MHz, CDCl;) ¢ 7.21 (t, J = 7.5 Hz, 1H), 7.16 - 6.87
(m, 3H), 6.60 (s, 1H), 6.22 (s, 1H), 5.85 (s, 2H), 4.95 (s, 1H), 3.31 - 3.18 (m, 1H),
3.09 - 2.88 (m, 2H), 2.71 (m, 1H), 2.33 (s, 3H), 1.85(s, 1H). 3C NMR (100MHz,
CDCly) 0 145.94, 145.55, 144.70, 138.12, 131.31, 129.47, 128.55, 128.26, 128.19,
125.95, 108.45, 107.97, 100.56, 62.11, 42.25, 29.88, 21.43. HRMS (ESI) m/z
Calculated for C;;HsNO, [M+H]": 268.1338, Found: 268.1333. Enantiomeric excess
was determined by chiral HPLC on a Chiralpak AS-H column, Hex/IPA = 95:5, 1

mL/min, 220 nm, tz= 8.56 min (minor), tg= 19.54 min (major).
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ST

3 F
(S)-5-(3-fluorophenyl)-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g] isoquinoline (3m):
132.93 mg, 82% yield, 94% ee, white solid, m.p. 118.0 - 118.5 °C; [a]3=-16.1 (c
0.25, CH,Cly). 'H NMR (400 MHz, CDCl3) ¢ 7.35 — 7.27 (m, 1H), 7.07 (d, J= 7.7
Hz, 1H), 6.97 (t, J = 8.9 Hz, 2H), 6.61 (s, 1H), 6.21 (s, 1H), 5.87 (s, 2H), 5.00 (s, 1H),
3.20 (m, 1H), 3.03 (m, 1H), 2.92 (m, 1H), 2.72 (m, 1H), 1.76(s, 1H). 13C NMR (100
MHz, CDCl;) ¢ 162.87 (d, J = 246.1 Hz), 147.44 (d, J = 6.5 Hz), 146.18, 145.67,
130.38, 129.83 (d, J = 8.1 Hz), 128.64, 124.49, 115.70 (d, /=21.4 Hz), 114.34 (d, J =
21.2 Hz), 108.60, 107.78, 100.66, 61.45, 41.86, 29.72. ’F NMR (376 MHz, CDCl;) ¢
-113.08. HRMS (ESI) m/z Calculated for C,¢HsFNO, [M+H]": 272.1087, Found:
272.1083. Enantiomeric excess was determined by chiral HPLC on a Chiralpak AS-H
column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tz = 12.50 min (minor), tg = 24.08 min

(major).

CI
3 cl

(8)-5-(3-chlorophenyl)-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g] isoquinoline (30):
142.43 mg, 81% yield, 93% ee, white solid, m.p. 114.3 - 115.9 °C; [a]$3=-53.9 (c
0.25, CH,Cl,). ™H NMR (400 MHz, CDCls) 0 7.25 (s, 3H), 7.15 (s, 1H), 6.61 (s, 1H),
6.19 (s, 1H), 5.87 (s, 2H), 4.97 (s, 1H), 3.19 (m, 1H), 3.02 (m, 1H), 2.97 - 2.81 (m,
1H), 2.72 (m, 1H), 1.84(s, 1H). 3C NMR (100 MHz, CDCl;) § 146.89, 146.21,
145.69, 134.28, 130.25, 129.67, 128.94, 128.66, 127.62, 127.09, 108.62, 107.78,
100.67, 61.49, 41.89, 29.71. HRMS (ESI) m/z Calculated for C,¢H;sCINO, [M+H]*:
288.0791, Found: 288.0787. Enantiomeric excess was determined by chiral HPLC on
a Chiralpak AS-H column, Hex/IPA = 90:10, 1 mL/min, 220 nm, tz = 8.30 min

(minor), ts=15.33 min (major).
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O
<o O NH

3p

(8)-5-(4-methylphenyl)-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g] isoquinoline’ (3p):
126.98 mg, 90% yield, 85% ee, white solid, m.p. 81.5 - 83.2 °C;[a]3 = -28.7 (c 0.32,
CH,Cl,). 'TH NMR (400 MHz, CDCl;) 6 7.13 (s, 4H), 6.60 (s, 1H), 6.22 (s, 1H), 5.84
(s, 2H), 4.96 (s, 1H), 3.22 (m, 1H), 3.02 (m, 1H), 2.92 (m, 1H), 2.71 (m, 1H), 2.34 (s,
3H), 1.87(s, 1H). Enantiomeric excess was determined by chiral HPLC on a Chiralpak
AS-H column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tz = 8.97 min (minor), tg= 13.33

min (major).

O
<o O NH

3q F

(S)-5-(4-fluorophenyl)-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g] isoquinoline (3q):
134.29 mg, 86% yield, 90% ee, white solid, m.p. 102.9 - 104.1 °C; [a]}3=-24.8 (c
0.25, CH,Cl). 'H NMR (400 MHz, CDCl;) 6 7.44 — 7.12 (m, 2H), 7.00 (t, J = 8.5
Hz, 2H), 6.60 (s, 1H), 6.18 (s, 1H), 5.86 (s, 2H), 4.98 (s, 1H), 3.20 (m, 1H), 2.98 (m,
2H), 2.71 (m, 1H), 1.86(s, 1H). 3C NMR (100 MHz, CDCl;) ¢ 162.13 (d, J = 245.6
Hz), 146.11, 145.66, 140.63 (d, J = 3.1 Hz), 131.00, 130.41 (d, J = 8.0 Hz), 128.64,
115.24 (d, J = 21.3 Hz), 108.58, 107.80, 100.65, 61.33, 42.11, 29.81. ’F NMR (376
MHz, CDCl;3) ¢ -115.24. HRMS (ESI) m/z Calculated for C;cH;sFNO, [M+H]":
272.1087, Found: 272.1082. Enantiomeric excess was determined by chiral HPLC on
a Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tz = 12.53 min

(minor), tg= 22.26 min (major).
o
.o g"

3 Cl

(S)-5-(4-chlorophenyl)-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g] isoquinoline® (3r):
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142.43 mg, 87% yield, 90% ee, white solid, m.p. 124.0 - 125.1 °C; [a]3=-41.9 (c
0.34, CH,Cly). 'H NMR (400 MHz, CDCl;) ¢ 7.29 (d, J = 8.7 Hz, 2H), 7.20 (d, J =
8.6 Hz, 2H), 6.60 (s, 1H), 6.17 (s, 1H), 5.86 (s, 2H), 4.97 (s, 1H), 3.25 - 3.14 (m, 1H),
3.03 (m, 1H), 2.97 - 2.87 (m, 1H), 2.71 (m, 1H), 1.81(s, 1H). Enantiomeric excess
was determined by chiral HPLC on a Chiralpak AS-H column, Hex/IPA = 95:5, 1

mL/min, 220 nm, tz= 8.73 min (minor), t¢= 12.04 min (major).

O
S0
Q.

o
3s\

(8)-5-(3,4-dimethoxyphenyl)-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinoline’
(3s): 148.84 mg, 92% yield, 88% ee, white solid, m.p. 79.5 - 80.5 °C; [a]33=-40.2 (c
0.50, CH,Cl,)» ™H NMR (400 MHz, CDCl3) ¢ 6.94 - 6.72 (m, 3H), 6.60 (s, 1H), 6.23
(s, 1H), 5.86 (s, 2H), 4.93 (s, 1H), 3.86 (d, /= 13.6 Hz, 6H), 3.39 - 3.12 (m, 1H), 3.09
- 2.85 (m, 2H), 2.75 - 2.61 (m, 1H), 1.84(s, 1H). Enantiomeric excess was determined
by chiral HPLC on a Chiralpak AS-H column, Hex/IPA = 90:10, 1 mL/min, 220 nm,

tg=16.28 min (minor), tg= 30.78 min (major).

6]
<o O NH

3t OJO

(8)-5-(benzo[d][1,3]dioxo0l-5-y1)-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g] isoquino
line (3t): 141.22 mg, 82% yield, 92% ee, white solid, m.p. 136.7 - 139.2 °C; [a]3y=-
59.9 (¢ 0.32, CH,Cl,)s 'H NMR (400 MHz, CDCl;) 6 6.75 (s, 2H), 6.71 (s, 1H), 6.59
(s, IH), 6.24 (s, 1H), 5.94 (s, 2H), 5.86 (s, 2H), 4.92 (s, 1H), 3.40 — 3.10 (m, 1H), 3.09
—2.86 (m, 2H), 2.70 (m, 1H), 1.78(s, 1H). 3C NMR (101 MHz, CDCls) ¢ 147.77,
146.88, 146.05, 145.62, 138.93, 131.26, 128.61, 122.21, 109.10, 108.48, 107.90,
107.89, 100.98, 100.61, 61.80, 42.14, 29.84. HRMS (ESI) m/z Calculated for

C7sH1(NO4 [M+H]": 298.1079, Found: 298.1079. Enantiomeric excess was
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determined by chiral HPLC on a Chiralpak AS-H column, Hex/IPA = 80:20, 1

mL/min, 220 nm, tz= 11.03 min (minor), tg= 25.88 min (major).

0
\O NH

3u
(8)-6,7-dimethoxy-1-phenyl-1,2,3,4-tetrahydroisoquinoline® (3u): 133.33 mg, 91%
yield, 90% ee, white solid, m.p. 126.6 - 127.6 °C; 'H NMR (400 MHz, CDCl;) 6 7.30
(m, 5H), 6.64 (s, 1H), 6.25 (s, 1H), 5.05 (s, 1H), 3.88 (m, 3H), 3.64 (m, 3H), 3.22 (m,
1H), 3.05 (m, 1H), 2.94 (m, 1H), 2.76 (m, 1H), 1.87(s,1H). Enantiomeric excess was
determined by chiral HPLC on a Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min,

220 nm, tg= 10.33 min (major), tg= 15.97 min (minor).

(8)-6,7-dimethoxy-1-(2-methylphenyl)-1,2,3,4-tetrahydro  isoquinoline®  (3v):
127.52 mg, 81% yield, 96% ee, light yellow oil; 'H NMR (400 MHz, CDCl3) 6 7.17
(h, J=17.0, 6.4 Hz, 2H), 7.12 - 7.04 (m, 1H), 6.98 (d, J = 7.6 Hz, 1H), 6.63 (s, 1H),
6.19 (s, 1H), 5.28 (s, 1H), 3.87 (s, 3H), 3.62 (s, 3H), 3.21 (m, 1H), 3.04 (m, 1H), 2.92
(m, 1H), 2.81 - 2.70 (m, 1H), 2.43 (s, 3H) , 2.06(s,1H). Enantiomeric excess was
determined by chiral HPLC on a Chiralpak AD-H column, Hex/IPA = 90:10, 1

mL/min, 220 nm, tg= 7.47 min (major), tg= 10.42 min (minor).
JC
~0 NH

3w
(8)-6,7-dimethoxy-1-(3-methylphenyl)-1,2,3,4-tetrahydro  isoquinoline® (3w):
140.27 mg, 92% yield, 95% ee, white solid, m.p. 113.4 - 113.6 °C; "TH NMR (400
MHz, CDCl3) 0 7.21 (t, J= 7.6 Hz, 1H), 7.09 (d, J = 7.9 Hz, 2H), 7.03 (d, J = 7.5 Hz,
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1H), 6.63 (s, 1H), 6.26 (s, 1H), 5.01 (s, 1H), 3.88 (s, 3H), 3.64 (s, 3H), 3.26 - 3.16 (m,
1H), 3.04 (m, 1H), 2.93 (m, 1H), 2.75 (m, 1H), 2.32 (s, 3H) , 1.89(s,1H).
Enantiomeric excess was determined by chiral HPLC on a Chiralpak AS-H column,

Hex/TPA = 95:5, 1 mL/min, 220 nm, tg= 7.97 min (major), tz = 9.86 min (minor).

0 O
o NH
3 F
(8)-6,7-dimethoxy-1-(3-fluorophenyl)-1,2,3,4-tetrahydro  isoquinoline®  (3x):
142.23 mg, 92% yield, 90% ee, white solid, m.p. 118.0 - 119.6 °C; TH NMR (400
MHz, CDCl;) 6 7.29 (m, 1H), 7.06 (d, J= 7.7 Hz, 1H), 6.97 (t, J = 8.6 Hz, 2H), 6.64
(s, 1H), 6.24 (s, 1H), 5.05 (s, 1H), 3.88 (s, 3H), 3.66 (s, 3H), 3.26 - 3.14 (m, 1H), 3.11
-2.99 (m, 1H), 2.92 (m, 1H), 2.81 - 2.66 (m, 1H), 1.86(s,1H). Enantiomeric excess
was determined by chiral HPLC on a Chiralpak AS-H column, Hex/IPA = 95:5, 1

mL/min, 220 nm, tg= 10.46 min (major), tz = 14.96 min (minor).
O
\O NH
L,

3y

(8)-6,7-dimethoxy-1-(3-chlorophenyl)-1,2,3,4-tetrahydro  isoquinoline”  (3y):
147.34 mg, 93% yield, 90% ee, white solid, m.p. 102.9 - 103.8 °C; "TH NMR (400
MHz, CDCl3) 6 7.36 - 7.19 (m, 3H), 7.20 - 7.06 (m, 1H), 6.64 (s, 1H), 6.22 (s, 1H),
5.02 (s, 1H), 3.88 (s, 3H), 3.66 (s, 3H), 3.19 ((m, 1H), 3.04 ((m, 1H), 2.92 ((m, 1H),
2.75 ((m, 1H), 1.89(s,1H). Enantiomeric excess was determined by chiral HPLC on a
Chiralpak AS-H column, Hex/IPA = 90:10, 1 mL/min, 220 nm, tg= 7.02 min (major),

tz = 8.46 min (minor).

8o
\O NH

3z
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(8)-6,7-dimethoxy-1-(4-methylphenyl)-1,2,3,4-tetrahydro  isoquinoline®  (3z):
140.27 mg, 96% yield, 92% ee, white solid, m.p. 119.2 - 120.7 °C; "TH NMR (400
MHz, CDCl3) 6 7.13 (s, 4H), 6.63 (s, 1H), 6.26 (s, 1H), 5.02 (s, 1H), 3.87 (s, 3H),
3.64 (s, 3H), 3.26 - 3.15 (m, 1H), 3.03 (m, 1H), 2.92 (m, 1H), 2.75 (m, 1H), 2.34 (s,
3H), 1.82(s,1H). Enantiomeric excess was determined by chiral HPLC on a Chiralpak
AS-H column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tg= 7.56 min (major), tz= 11.07

min (minor).

e
O NH
~o

3a’ F

(8)-6,7-dimethoxy-1-(4-fluorophenyl)-1,2,3,4-tetrahydro  isoquinoline® (3a’):
140.79 mg, 95% yield, 85% ee, white solid, m.p. 132.6 - 133.4 °C; "TH NMR (400
MHz, CDCl3) 6 7.26 - 7.17 (m, 2H), 7.01 (t, J = 8.1 Hz, 3H), 6.63 (s, 1H), 6.20 (s,
1H), 5.03 (s, 1H), 3.88 (s, 3H), 3.65 (s, 3H), 3.21 (m, 1H), 3.05 (m, 1H), 2.94 (m, 1H),
2.74 (m, 1H), 1.84(s,1H). Enantiomeric excess was determined by chiral HPLC on a
Chiralpak AS-H column, Hex/IPA = 95:5, 1 mL/min, 220 nm, tg= 10.62 min (major),

tg= 14.54 min (minor).

0
\O NH

Cl
3b'

(8)-6,7-dimethoxy-1-(4-chlorophenyl)-1,2,3,4-tetrahydro  isoquinoline® (3b’):
150.37 mg, 94% yield, 87% ee, white solid, m.p. 122.9 - 130.4 °C; "TH NMR (400
MHz, CDCl3) 6 7.35 - 7.24 (m, 2H), 7.20 (d, J = 8.6 Hz, 2H), 6.63 (s, 1H), 6.20 (s,
1H), 5.02 (s, 1H), 3.88 (s, 3H), 3.65 (s, 3H), 3.19 (m, 1H), 3.04 (m, 1H), 2.92 (m, 1H),
2.74 (m, 1H), 1.75(s,1H). Enantiomeric excess was determined by chiral HPLC on a
Chiralpak AS-H column, Hex/IPA = 90:10, 1 mL/min, 220 nm, tg= 6.73 min (major),

tg = 8.45 min (minor).
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3¢ SN

(8)-6,7-dimethoxy-1-(3,4-dimethylphenyl)-1,2,3,4-tetrahydro isoquinoline® (3¢’):
161.40 mg, 91% yield, 99% ee, white solid, m.p. 108.0 - 112.3 °C; "TH NMR (400
MHz, CDCl;) 6 6.89 - 6.76 (m, 3H), 6.63 (s, 1H), 6.27 (s, 1H), 4.99 (s, 1H), 3.88 (s,
6H), 3.83 (s, 3H), 3.65 (s, 3H), 3.38 - 3.15 (m, 1H), 3.15 - 2.84 (m, 2H), 2.74 (m, 1H),
1.80(s,1H). Enantiomeric excess was determined by chiral HPLC on a Chiralpak AS-
H column, Hex/IPA = 90:10, 1 mL/min, 220 nm, tg= 11.85 min (major), tzx = 14.74

min (minor).
_o
\O O NH

o
3a ©

(S)-1-(benzo[d][1,3]dioxol-5-yl)-6,7-dimethoxy-1,2,3,4-tetrahydro isoquinoline®
(3d’): 151.98 mg, 87% yield, 87.5% ee, white solid, m.p. 117.5 - 118.2 °C; 'H NMR
(400 MHz, CDCls) 6 6.83 - 6.67 (m, 3H), 6.62 (s, 1H), 6.27 (s, 1H), 5.94 (s, 2H), 4.97
(s, 1H), 3.87 (s, 3H), 3.67 (s, 3H), 3.27 - 3.16 (m, 1H), 3.03 (m, 1H), 2.92 (m, 1H),
2.73 (m, 1H), 1.86 (s, 1H). Enantiomeric excess was determined by chiral HPLC on a
Chiralpak AS-H column, Hex/IPA = 90:10, 1 mL/min, 220 nm, tg= 14.68 min (major),

tz = 24.34 min (minor).

_o
\OQ/E\IH
3e'
(S)-1-(tert-butyl)-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline® (3e’): 107.2 mg,
86% yield, 98% ee, colorless oil. 'TH NMR (400 MHz, CDCl3) 6 6.67 (s, 1H), 6.58 (s,

1H), 3.85 (d, J = 7.9 Hz, 6H), 3.79 (s, 1H), 3.25 (dt, /= 9.9, 3.6 Hz, 1H), 2.80-2.63
(m, 2H), 2.52 (dt, J = 14.7, 2.8 Hz, 1H), 1.70 (s, 1H), 0.94 (s, 9H). Enantiomeric
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excess was determined by chiral HPLC on a Chiralpak AS-H column, Hex/IPA =
80:20, 1 mL/min, 220 nm, tg= 18.57 min (major), tz = 33.54 min (minor).

_0O
\O NH

3f

(5)-6,7-dimethoxy-1-(tert-pentyl)-1,2,3,4-tetrahydroisoquinoline  (3f"):114.6mg,
87% yield, 97% ee, colorless oil; [a]33=-12.6 (¢ 0.12, CH,Cl,). 'H NMR (400 MHz,
CDCly) 0 6.66 (s, 1H), 6.58 (s, 1H), 3.90 (s, 1H), 3.86 (s, 3H), 3.84 (s, 3H), 3.31-3.13
(m, 1H), 2.80 - 2.65 (m, 2H), 2.59 - 2.45 (m, 1H), 1.63 (s, 1H), 1.52 (dq, /= 14.8, 7.5
Hz, 1H), 1.25 (dq, J = 14.5, 7.5 Hz, 1H), 0.94 — 0.85 (m, 6H), 0.83 (s, 3H). 3C NMR
(101 MHz, CDCl;) ¢ 146.91, 145.99, 131.13, 128.48, 112.78, 111.38, 62.26, 55.94,
55.75,42.82,39.79, 31.58, 31.17, 24.81, 23.77, 8.40. HRMS (ESI) m/z Calculated for
CigHpsNO, [M+H]": 264.1964, Found: 264.1959. Enantiomeric excess was
determined by chiral HPLC on a Chiralpak AS-H column, Hex/IPA = 80:20, 1

mL/min, 220 nm, tg= 17.15 min (major), tz = 28.67 min (minor).

NH

3g'

(R)-2-phenylpyrrolidine (3g’):* 138.2 mg, 94% yield, 35% ee, colourless oil. 'H
NMR (400 MHz, CDCl;) 6 7.39 - 7.28 (m, 4H), 7.26 - 7.19 (m, 1H), 4.10 (t, J = 7.7
Hz, 1H), 3.24 — 3.14 (m, 1H), 3.04 — 2.94 (m, 1H), 2.25 - 2.11 (m, 1H), 1.98 - 1.81 (m,
3H), 1.74 - 1.57 (m, 1H).
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4. NMR spectra and HRMS
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Sample Name Position pacy Instrument Name Instrument 1 User Name G65208-PClAdmin
Inj Val 0.01 InjPosition SampleType Sample IRM cCalibration Status Success
Data Filename  LRX-0509-2-p.d ACQ Method 20110418-MSonly-p.m Comment Acquired Time 5/12/2020 3:36:25 PM
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Sample Name

Inj Vol

Data Filename

—_—
0.01 InjPosition
LRX-0628-12-p.d ACQ Method  20110418-MSonly-p.m

p2B3 Instrument Name
SampleType

Comment

User Name
IRM Calibration Status
Acquired Time

Instrument 1
Sample

GB5208-PC\Admin
Success
7/8/2020 2:02:08 PM
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5.5+
5.25
s
4.754
4.5
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Instr t Name T 1
SampleType
Comment

User Name
IRM Calibration Status
Acquired Time

GB5208-PC\Admin
Success
7/8/2020 2:00:15 PM

=10 5
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Instrument Name Instrument 1
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User Name

IRM Calibration Status
Acquired Time

GE5208-PC\Admin

Success

7/8/2020 2:06:07 PM
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Data Filename  LRX-0628-16-p.d ACT Method 20110418-MSonly-p.m Comment Acquired Time 7182020 2:09:55 PM
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Sample Name
Inj Vol 0.01
Data Filename  LR¥-0509-d4-p.d

Position p2D2
InjPaosition
ACQ Method 20110418-MSonky-p.m

Name  Inst: t 1
SampleType Sample
Comment

User Name
IRM Calibration Status
Acquired Time

G65208-PC\Admin
Success
5/12/2020 3:40:49 PM

%10 5 |*ESI Sean (r: 0.308-0.331 min, 3 scans) Frag=120.0V LRX-0509-4-p.d Subtract
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Instrument Name
SampleType
Comment

Instrument 1
Sample

User Name
IRM Calibration Status
Acquired Time

GB5208-PC\Admin
Success
7/8/2020 2:04:14 PM

x10 5
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5.6
5.4
5.2
5
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3.8
3.6
3.4
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0.6
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Sample Name Position p2B6 Instrument Name Instrument 1 User Name
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status
Data Filename  LR¥-0628-15-pd ACD) Method 20110418-MSonly-p.m Comment Acquired Time

GE5208-PC\Admin
Success
7/8/2020 2:08:03 PM

x10 5 |*ESI Sean (rn: 0.355-0.291 min, 4 scans) Frag=120.0v LAX-0628-15-p.d Subtract
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Sample Name Position p2BE
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Data Filename ~ LRX-0628-17-p.d ACQMethod  20110418-MSonly-p.m

T ¥ T T T
110 100 20 &80
f1 (ppm}

Instrument Name Instrument 1
SampleType Sample
Comment

User Name
IRM Calibration Status
Acquired Time

GE5208-PC\Admin
Success
7/8/2020 2:12:00 PM

%10 5 |*+ESI Scan (rt: 0.533 min) Frag=120.0V LRX-0628-1
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Sample Name Position p2B3 Instrument Name Instrument 1 User Name GES20B-PCYAdmin
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  LRX-0626-18-p.d ACQ Method 20110418-MSonly-p.m Comment Acquired Time 7/8/2020 2:14:16 PM

x10 4 |+ESI Scan (rt: 0.750 min) Frag=120.0V LRX-0628-18-p.d Subtract
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Sample Name Position p2al Name i User Name GE520B-PCiAdmin
Inj Vol 0.1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  LRX-0628-1-p.d ACQ Method 20110418-MSonly-p.m Comment Acquired Time 7/8/2020 1:38:23 PM

x10 5 |*ESI Scan (r: 0.538-0.573 min, 4 scans) Frag=120.0v LRX-0628-1-p.d Subtract
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Sample Name
Inj Vol
Data Filename

Position
0.02 InjPosition
LRX-0628-3-p.d ACQ Method  20110418-MSonly-p.m

p2a3 User Name
IRM Calibration Status

Acquired Time

Instrument Name Instrument 1
SampleType Sample
Comment

(GES20B-PC\Admin
Success
7/8/2020 1:43:06 PM

x10 5 |*ESI Scan (rt: 0.465-0.595 min, 12 scans) Frag=120.0V LRX-0628-3-p.d Subtract
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Inj Vol
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180
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170
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InjPosition
ACQ Method

T T T
110 100 90 g0 70
f1 (ppm}

— T T
140 130 120

p2a2 Instrument Name
SampleType

Comment

Instrument 1
Sample
20110418-MSonly-p.m

User Name
IRM Calibration Status

Acquired Time

G65208-PClAdmin
Success
7/8/2020 1:40:38 PM

=10 6
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0.7
0.65+
0.6+
0.554
0.5+
0.45+
0.4+
0.354
0.3+
0.25-
0.2
0.15
0.1
0.05-

+ES| Scan (rt: 0.636-0.707 min, 7 scans) Frag=120.0V LAX-0628-2-p.d Subtract
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422.1937
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Sample Name Position p2as Instrument Name Instrument 1 User Name GE520B-PCYAdmin
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  LRX-0628-5-p.d ACT Method 20110418-MSonly-p.m Comment Acquired Time 7/8/2020 1:47:57 PM

%10 5 +ES| Scan (rt: 0.519-0.543 min, 3 scans) Frag=120.0V LRX-0628-5-p.d Subtract
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Sample Name Position p2a? Instrument Name Instrument 1 User Name G85208-PCYAdmin
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  LRX-0628-7-p.d ACQ Method 20110418-MSonly-p.m Comment Acquired Time 7/8/2020 1:52:00 PM
%10 5 |+*ES| Scan (rt: 0.225-0.249 min, 3 scans) Frag=120.0V LRX-0628-7-p.d Subtract
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Sample Name

Inj Vol

Data Filename

Position

0.01 InjPosition
ACDQ Method

LRX-0509-3-p.d

20110418-MSonky-p.m

Name 1.
SampleType Sample
Comment

User Name
IRM Calibration Status
Acquired Time

G65208-PC\Admin
Success
5/12/2020 3:39:04 PM

=10 %
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4.6+
4.4
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pdata/1

3,4—20Mebgi539m .Kéi54i§FPhMgBr
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Sample Name Position p2ad Ii Name 1 User Name GE5208-PC\Admin
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  LRX-0628-4-p.d ACQ Method 201 MSonly-p.m [« Acquired Time 7/8/2020 1:45:55 PM
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Sample Name
Inj Vol
Data Filename

Position
InjPosition
ACQ Method

0.01

LRX-0628-6-p.d 201

p2at

Instrument Name Instrument 1
SampleType Sample

User Name
IRM Calibration Status

GB5208-PC\Admin
Success

dy-p.m C Acquired Time 7/8/2020 1:49:46 PM
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Sample Name Position p2at Instrument Name Instrument 1 User Name GES208-PC\Admin

Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Success

Data Filename  LRX-0628-8-p.d ACD Method 20110418-MSonby-p.m Comment Acquired Time 7/8/2020 1:54:04 PM
x10 5 |*ESI Scan (rt: 0.289 min) Frag=120.0V LRX-0628-8-p.d Subtract
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Sample Name Paosition p2ad Instrument Name  Instrument 1 User Name GB5208-PC\Admin
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  LRX-0628-3-p.d ACQ Method 201 MSonly-p.m C Acquired Time 7/8/2020 1:55:52 PM

%10 5 |+ES! Scan (rt: 0.256-0.315 min, & scans) Frag=120.0V LRX-0628-0-p.d Subtract
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Sample Name Position pifi Instrument Name  Instrument 1 User Name GE5208-PC\Amin
Inj Vol 0.1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  LRX-2020120501-p.d ACT Method 20110413-MSonly-p.m Comment Acquired Time 12/9/2020 11:19:07 AM

%10 5 |*ESI Scan (1 0.511 min) Frag=175.0V LR®X-2020120501-p.d
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Sample Name Position pif2 Inst it Name i User Name G65208-PC\Admin
Inj Vol 0.1 InfPosition SampleType Sample IRM cCalibration Status Success
Data Filename  LRX-2020120502-p.d  ACQ Method 20110418-MSonly-p.m Comment Acquired Time 127972020 11:21:56 AM

x10 5 |*ESI Scan (rt: 0.870 min) Frag=175.0v LRX-2020120502-p.d Subtract
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5. HPLC spectra

VWD1 A, Wavelength=215 nm (LRX\1-PH-ISOQUINOLINE-HA-RAC.D)
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VWD A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-HA-20-C D)
mAU %
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N T T min
# [min] [min] [mAU*s] [mAU] %
i [ (| 5 [ T |t |
1. 5.746 BB 0.4190 575.26453 22.22000 2.5119

2 10.053 BBA 0.5105 Z.23266c4 679.27429 97.4881
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE-PH+2-MEPH-RAC-AS+AD.D)
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# [min] [min] [mAU*s] [mAU] %
e it e o et |
1) 9.885 BV 0:4011 5375.38281 220.76671 48.9729
2 10.564 VB 0.4260 5600.86426 211.44624 51.0271
VWDT A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE-PH#2-MEPH-RAC-AS+AD-HAD)
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# [min] [min] [mAU*s] [mAU] %
et B e | -=————m - R | ———————- |
2777 ..10492 7.4288

0.3666 6212.954238

1 9.886 VV
0.4667 7.74198e4

2 10.487 VB
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE-PH+3-MEPH-RAC.D)
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0 2 4 =] 8 10 min|
# [min] [min] [mAU*s] [mAU] %
St |emmmaens el [ [ N |
1 4.787 BB 0.4576 2.70734e4 991.35681 50.1387
2 8.841 VB 0.4898 2.69237e4 835.93463 49.8613

VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE-PH+3-MEPH-HA.D)

mAU 7] 5
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2000 O &
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0 2 4 6 8 10 e
# [min] [min] [MAU*s] [mAU]
el B | —mmm - |- | == |
1 4.681 BB 0.4619 A225.6245T A27.73621 5.3857
2 8.257 VB 0.5404 7.42344e4 2163.07178 94.6143
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-PH+3-FPH-RAC.D)

mAU %
400—5 |'Ii o
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# [min] [min] [MAU*s] [mAU] %
=l s —t [E==R = === = | =r=rares [
1 5.499 BB 0.4043 1.12625e4 445.01ell 49.7183
2 9.218 BB 0.4632 1.13901e4 3617.87839 50.2817
VWD A, Wavelengih=220 nm (LRX\1-PH-ISOGUINOLINE-PH+3-FPH-AH.D)
mAU: @
1600 ﬁ.
1400 I! 1.
1 #1154
] [
1200—.‘ | il
_ |
10001 | ||
_ |
800 | |I
_ |
800 | \
] | '.
400-: .I il'.
- |I “‘I
200 | \
. 3 | \
0] ~ i \
0 2 4 T min
# [min] [min] [mAU*s] [mAU] %
= e e e [ SN lE=a—te |
1 5.548 VB 0.4179 1845.35046 70.14380 3.2104
2 9.409 BB 0.5444 5.56343e4 1633.28516 96.7896
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-PH+3-CLPH-RAC.D)

mALi—_ i
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0 2 I g 3 10 i)
# [min] [min] [MAU*s] [mAU] %
cELieE s e == e e == e |
1 5.347 BB 0.4158 4362.78857 172.65%157 50.1247
2 9.972 BB 0.4721 4341.08008 136.82864 49.8753
VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-PH+3-CLPH-HA.D)
mm__ E
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# [min] [min] [MAU*s ] [mAU] %
e [f e S s S [ [Femmrmnnere | = |
1 5.423 VB 0.4349 2030.10620 75.94447 4.,3463
2 9.795 vV 0.5163 4.46788e4 1349.37195 95.6537
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISCQUINOLINE-PH+4-MEPH-RAC.D)
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# [min] [min] [MAU*s] [mAU] %
G e P e e e [ i e I =ria s e S R |
1 S5.953 VB 0.6024 1.72205e4 476.79672 50.3263
2 8.432 BB 0.6336 1.69972e4 405.06607 49.6737
VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-PH+4-MEPH-HA.D)
mALl
] N CF
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# [min] [min] [MAU*s] [mAU] %
wrm | e e e | mmmm—mmma e | mmeme—s [
1 5.765 MM R 0.5632 3952.24585 116.95484 9.9504
2 8.736 BB 0.6454 3.57673e4 837.33441 90.049¢
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE-PH+4-FPH-RAC.D}

mAL -_
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0 2 4 6 8 0 e
# [min] [min] [MAU*s] [mAU] %
S Mt === == [ i e | =S |
i 5.466 BB 0.53772 A.134713e4d 477.65704 49.8934
2 9.506 VB 0.4710 1.13958e4 363.27960 50.1066
VWD1 A, wava(angih=220 nm (LRX\'I -PH-|50QU1N|L|NE-PHM-FF‘H-HA.D}
mAU | §
O N \I(CFS III Iill
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0 2 i 6 8 10 i}
# [min] [min] [mAU*s] [mAU] %
Ee ] e | e [m=e—=remre== | == | === |
1 5.523 VB 0.3816 777.11639 3265752 2.4273
2 9.522 VYV 0.4874 3.12384e4 986.64594 97.5727
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-PH+4-CLPH-RAC.D)

mAU 2
A 8
350 N \I-r CF3 II] !I! I,R;
0 o [ i
[ ] (|
1 | 1
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# [min] [min] [mAU*s] [mAU] %
S e s ==l == [ == [FE==Smia as i |
gl 5.312 BB 0.4272 1.00653e4 376.08127 49.919¢
2 1.533 BB 0.4426 1.00977e4 336.96271 50.0804
VWD1 A, Wavelength=220 nm (LRX\1-PH-ISCQUINOLINE-PH+4-CLPH-HA.D)
il g
1000 I'hlll
; N\n,CFg [
w¥ o fk
- Q
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] .i I|
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400 | l
] E E
200 f \
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# [min] [min] [mMAU*s] [mAU] %

1 5.346 MM R 0.4000 1489.42407 62.06633 5.0091
2 <537 BB 0.4176 2.8244%e4 1037.54871 954.9909
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-PH+ % /= §#-RAC.D)
mAU : ;
1000 O NTCFg i
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# [min] [min] [mAU*s] [mAU] %
e B | === | —mm=-- R e | —mm—m— - |
L 6.640 VB 0.4012 2.77505e4 1100.30188 49.7069
2 102651 BB 0.5498 2.80778e4 787:906892 50.2931
VWD A, Wavelength=220 nm (LRX\1-PH-ISOQUINGLINE-PH+ % 7 Bi-HA.D)
mAU | 2
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# [min] [min] [mAU*s] [mAU] %
el e e B e e |
i T BETH “NB 0.4123 b5162.59766 195.38489 6.3651
2 11.169 BBA 0.7104 7.59450e4 1670.59351 93.6349
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VWDT A, Wavelength=220 nm (LRX\1-PR-ISOGQUINGLINE-PH+ B AE-RAC.D)
mAL %
sw_- 1
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# [min] [min] [mMAU*s] [mAU] %
| e e | ==mrl = e [somramm=m—ew |[Formme—s [
1 8.066 BB 0.3912 1.35437e4 540.75366 49.4869
2 20.490 BBA 0.9920 1.38246ce4 217.37636 .50.513%1
VWDT A, Wavelength=220 nm (LRX\1-PH-ISOGUINOLINE-PH+ M HRE-HA D)
mAL — §
|I I|
50 .II L.
I| Ili
40-_ | I!
b | |
_ | Iil
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30 | |
I
20 | \
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] P I'i
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L — — 'L..___f\_._,_l—\__/“--—/\_ - / L
0 25 & 75 1o 125 15 " ais a0 ‘225 i
# [min] [min] [MAU*s] [MAU] %
B | | o=l mmmmmms [ mermmemass | = | s [
i 7.854 MM R 0.3620 208.05768 9.60544 4.9071
2 21.042 BB 1.0364 4043.54321 ©0.14069 95.0929
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-#] i & +PH-RAC-0614.D)
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# [min] [min] [mMAU*s] [mAU] %
s | e e e | === | === |
1 12.562 BB 0.9122 1.54959%9e4 26307318 50.1135
2 22.720 BB 1.2027 1.54257e4 197.39076 49.8865
VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-H] % il +PH-AH D)
E O IE&III
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# [min] [min] [mAU*s] [MAU] %
e | e [smmr = [=erm—mmem— [memmmmmrme— | === |
1 12.080 BB 0.9234 4695.95703 T76.16054 4.60l66
2 224751 BB 1.6708 9.70230e4 904.21271 95.3834
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2 9.723 VB 0.4731 3.15943e4

S112

VWDT A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE- ST HRE+2-MEPH-RAC.D)
AU -
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# [min] [min] [MAU*s] [mAU] %
e R e et o e ! |
1 8.364 VV 0.3969 6546.67236 250.51761 49.1612
2 9.464 VBA 0.4638 6770.08643 220.12321 50.8388
VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE-#] i +2-MEPH-HA.D)
o g
m & O .-'lﬁ".
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# [min] [min] [mAU*s] [mAU] %
e B e e R |- |
1 8.513 VWV 0.3965 994.86328 37 .38581 F.0527
1018.03186 96.9473



VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE-#] #i{§ +3-MEPH-RAC.D)

mAU | @
600 ] N._ _CFs||
1 0 31
: T |
500 O |
] [
400 | I
|
s00- | g
i o
200{ | iI |'Ilr/\
] J ‘:I .‘I \\
100 || | /
| 1' IlI \
0+ B e = __u’llj \\__‘ paa . S _;__/ a—— =
0 5 10 15 20 25 " min
# [min] [min] [MAU*s] [mAU] %
e [Eeenjpeseann I [l e |
1 9.029 VB 0.6153 2.80621e4 709.65576 50.3559
2 23.948 MM R 1.8123 2.76654e4 254.41695 49.6441
VWD1 A, Wavelengin=220 nm (LRX\1-PH-ISOQUINILINE-#] il +3-MEPH-HA.D)
mALl
1 O g‘.
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# [min] [min] [mAU*s] [mAU] %
e et R a— S — e !
)i 8.562 BB 0.4580 3598.79077 119.950206 4.5757
2 19.538 BBA 1.0428 7.50509e4 1143.38513 95.4243
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-#1Hi f#+3-FPH-RAC D)
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1 12.776 BB 0.9076 2.29293e4 393.06580 49.7429%
2 24.044 BB 1.0886 2.31663e4 328.56412 50.2571

VWDT A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-B1H RE+3-FPH-AH.D)
mAL o2
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# [min] [min] [MAU*s] [mAU] %

1 12.502 BB 0.8197 582.44965 10...8955/ 32011
2 24.080 BB 1.4136 1.76128e4 184.19804 956.7989
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VWD1 A, Wavelength=220 nm (LRX11-PH-ISOQUINOLINE-#] i i +3-CLPH-RAC.D)
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# [min] [min] [MAU*s] [mAU] %
e | | === = |i—=rmmm—mmm= | === [ == |
1 8.350 MM R 0.4639 2544.84155 91.42685 49.5828
2 15.304 MM R 0.9379 2587.66968 45.98108 50.4172
VWD1A, Wavaiengih=22[:| nm (LRX\‘I-F‘H-!SOQUINOLINE-N] Hif#+3-CLPH-HA.D)
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# [min] [min] [mAU*s] [mAU] %
SRl e e [FE= = = [ —— |
1 8.300 BB 0.4723 534.82764 1712617 3.428¢6
2 15.334 BB 0.7662 1.50640e4 299 . 37127 D96.5714
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-#] fi+4-MEPH-RAC.D)
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e e b | e e | === l——=mm——emm |immmam— [
T 310.018 MM R 0.8065 4585.14893 94.75468 50.5971
2 15.063 BB 0.8860 4476.92334 79.50166 49.4029
VWD1A, WMQQHQH’FZQD nm {LRX\'I-PH-|SOQUINOLINE-ﬂHWNI-MEF'H-HA-I .D)
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a8 8.969 BB 0.6180 1797.88599 44.62823 T 4120
2 13.334 BBA 0.9596 2.24585e4 36118631 32.5880
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE-#] Hi ## +4-FPH-RAC.D)
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# [min] [min] [mAU*s] [mAU] %
S [pia e sertepenas Bt e [rsEeae i e e s |
1 12.400 EB 0.9410 2.09824e4 337.62549 50.0189
2 20.606 BB 0.7942 2.09665e4 380.29180 #4448 9811
VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE-#] i §# +4-FPH-HA.D)
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¥ [min] [min] [MAU*s] [mAU] %
== === e i | |
1 32.527 BB 1.0881 787.03760 10.43251 4. 7119
2 22.264 BB 0.5513 1.59160e4 41.03781 '95.2881
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-#] i it +4-CLPH-RAC D)
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1 8.454 BB 0.5824 3563.67896 93.56172 49.9109
2 12.212 BB 0.6603 3576.40942 80.34560 50.0891

VWD1 A, Wavelength=220 nm (LRX\1-PH-ISCQUINOLINE-#1 ti i +4-CLPH-HA.D)
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1 8.726 BB 0.6083 1450.36926 37.00507 4.6775
2 12.043 VB 0.5015 2.95571e4 896.173962 B55.3275
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINCLINE-#] i + % §§-RAC.D)
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e e e s N = I — |
1 145.951. BB 1.0548 1.07621e4 156.19627 49.0806
2 30.7l16e MM R 1.8829 1.11653e4 98.82992 50.91954
VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-#] U+ 5 = fE-HA D)
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2 30.777 BB
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-#] #1 it + & 1§ -RAC.D)
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# [min] [min] [MAU*s] [mAU] %
S e ol Eetet e a e | [emarmmmmes | = I
T F1.031 VB 0.4957 5969.72412 183.89119 50.4112
2 26.085 BB 1.32375 5872.32617 65.46640 49.5888

VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINCLINE-#] Hi i+ 4] HUAf-HA. D)
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i 11.029 VB 0.5366 850.42657 24.04815 4.0390
2 25.884 BBA 1.3676 2.0204%e4 226.96147 95.9610
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VWD A, Wavelengih=220 nm (LRX\1-PF-ISOQUINGLINE- & = Bl +PH-RAC-0614.0)
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-% /% B +PH-AH D)
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1 10.325 BB 0.6641 2.46546e4 560.59668 95.2345
2 3A5.967 BB 08797 1233.11484 2105316 4.7655
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE- % /5 B +2-MEPH-RAC-AD.D)
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2 10.011 BB 0.3479 b937.35596 258.51627 50.0404
VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE-5 /= i +2-MEPH-HA D}
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1 7.466 VB 0.3740 1089.02026 44.63749 | T 8 2 574
2 10.421 BB 0.3898 6.22574e4 2422.90771 98.2808
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE- % /= §%+3-MEPH-RAC.D)
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1 7.390 vV 0.5014 6.48572e4 1983.97681 49.7438
2 9.152 VB 0.6065 6.55252e4 1645.85107 50.2562
VWD1A, WMEIOHQH’I:QN nm (LRX\'I-F'H-ISOQUINILINE-ﬁ =] ﬁ-i?rMEPH-HA.D}
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1 7.972 VvV 0.4957 4.11619e4 1241.71045 97.6718
2 9.865 VB 0.5862 981.16693 24.29432 2202
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VWD1 A, Wavelength=220 nm (LRX11-PH-ISCQUINOLINE- % 7 i +3-FPH-RAC.D)
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L A .36l BB 0.6528 1.94548e4 449.67261 49.9647
2 14.877 BB 0.9322 1.94823e4 320.05234 5060353
VWD A, Wavelength=220 nm (LRX\1-PR-ISOQUINGLINE- % /% B +3-FPH-AH.D)
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1 10.456 BB 0.6291 5.25232e4 1270.93640 95.0846
2 14.957 BB 0.8023 2715.17041 50.41759 4.9154
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+3-CLPH-RAC.D)

PH-ISOQUINOLINE- %2 7~

VWO A, Wavelength=220 nm (LRX\1-
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE- 4 /5 fif +3-CLPH-HA-1.D)
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2 7.628 VB
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-% 7 +4-MEPH-RAC D)
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l 7.704 VB 0.5037 1.33103e4 400.57593 50.6014
2 11.26l1 BBA 0.7895 1.2993%4 251.20847 49.3986
VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE- % /% +4-MEPH-HA-1.D)
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1 7.559 BB 0.4725 1.30972e4 420.37323 96.6787
2 11.068 BB 0.7249 4495.93661 9.40826 33213
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINILINE- ¥/ & +4-FPH-RAC.D}
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1 10.603 BB 0.6360 3.80154e4 921.25500 50.1116
2 14.226 BB 0.8423 3.84435e4 702.68658 49.8884
VWD A, Wavelength=220 nm (LRX1-PH-ISOQUINILINE- % = B +4-FPA-HAD)
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S e | mommllmmemmes [ === | == [=mmmmee [
1 10.621 BB 0.6746 6.68372e4 1518.09912 92.5666
2 14.544 BB 0.8053 5367.24316 100.94578 7.4334
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-# /5 fif+4-CLPH-RAC.D)
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1 ©.876 BV 0.4390 ©550.60742 230.88260 52.0238
2 8.537 WV 0.5028 6040.95947 182.67671 47.9762
VWD1A, Waveeengih=22u nm (LRX\'I-PH-ISOQUINOLINE- £ f""ﬁf‘*‘l-CLF‘H-HA.D}
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! 6.725 BV 0.4057 4.03271ed4 1564.59265 93.7153
2 8.450 VB 0.5088 2704.37695 79.70995 6.2847
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-%: 7 Bt + % 7 88-RAC.D)
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¥ ¥1.937 BB 0.7288 1.36029%e4 278.98602 49.9601
2 14.860 BB 0.9473 1.3624ce4 215.59418 50.0399
VWDT1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE- 3 /% i+ % /= B-HA-1.D)
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1l 11.846 BB 0.8887 7.73531led4 1426.39441 99.5701
2 14.738 BB 0.8193 333.96924 6.06639 0.4299
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-%: /= fit-+ 4] HLE-RAC D)
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TR [Fe=Slrasas e e [ st [
1l 14.568 BB 0.7935 3.48745e4 ©666€.49738 50.03006
2 24.707 BB 1.5524 3.48318e4 343.39957 49.9694
VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINE-: /= fit-+ 4] H{ iE-HA D)
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1l 14.683 BB 0.7909 1.74294e4 331.78345 93.749¢6
2 24.343 BB 1.3242 1162.04224 13.134715 6.2504
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VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINES-% =+ | J:-RAC-AS-1.D)
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1 18.521 MM R 1.3219 2.05245e4 258.76523 49.8117
2 33.219 BBA 2.2760 2.0679¢6e4 134.58780 50.1883
VWDT A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINES-% 5 +3 T JE-HA-AS-1.)
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1l 18.575 MM R 1.3580 2.97371e4 364.95129 99.1608
2 33.538 MM R 4.0919 251.6171792 1.02511 0.8392
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VWD1 A. Wavelength=220 nm (LRX\1-PH-ISOQUINOLINES- % /5 + Jil T %-RAC-AS.D)
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1 17.258 BB 1.2504 2.56888e4 317.69455 50.4798
2 28.265 BB 1.9929 2.52004e4 181.15834 49.5202
VWD1 A, Wavelength=220 nm (LRX\1-PH-ISOQUINOLINES- % 7 +3i | X&-HA-AS.D)
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1. 17.152 BE 1.2883 6.30427e4 754.11993 98.5685
2 28.666 MM B 2.2511 915.56372 6.77876 1.4315
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VWD1 A, Wavelength=220 nm (LB\20210201-1-R-20210201.D)
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# [min] [min] [mAU*s] [mAU] %

1 20.828 BB 1.4685 3.93151e4 428.45874 49.8594
2 34,756 MM B 2.2567 3.95369&4 292.,00223 50.1406

VWD1 A, Wavelength=220 nm (LB\20210201-A-H-20210201.D)
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# [min] [min] [MAU*s] [mAU] %

1 21.439 MM R 1.3023 1.37646e4 176.15784 67.7315
2 36.415 MM R 1.8122 6557.68848 60.30911 32.2685
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