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1. General information

Unless otherwise noted, materials were purchased from commercial suppliers and used without
further purification. All the solvent were treated according to general methods. Flash column
chromatography was performed using 200-300 mesh silica gel. All reactions were carried out in
flame-dried glassware under a dry argon atmosphere, glassware was dried in an oven at 150 °C or
flame dried and cooled under a dry atmosphere. Reactions were monitored by TLC and visualized
by a dual short wave/long wave UV lamp. '"H NMR spectra were recorded on Bruker 400 / 600 (400
/ 600 MHz) spectrophotometers. Chemical shifts (8) are reported in ppm from the solvent resonance
as the internal standard (CDCls: 7.26 ppm). Data are reported as follows: chemical shift, multiplicity
(s =single, d = doublet, t = triplet, dd = doublet of doublets, m = multiplet or unresolved, br = broad,
dd = doublet of doublets, q = quartet, coupling constant (s) in Hz, integration). '*C NMR spectra
were recorded on Bruker 400 / 600 (101 / 151 MHz) with complete proton decoupling

spectrophotometers (CDCls: 77.0 ppm). Mass spectra were measured on a MS spectrometer.

2. Experimental section

2.1 General procedure for preparation of indolyl dihydropyridines 1a, 1b, 1c¢, 1h,

1i, 1j, 1s.

The reduction of substituted pyridinium bromide was accomplished following the reported

procedures.
R1

A
Br 1) 75 °C, neat, sealed tube, U

w2 A | xR1  overnight w2 EN | XN

i " - -
Z N lN/ 2) Na,S,04, NaHCO;, NN
H g3 MeOH, H,0 H o

A mixture of substituted tryptophyl bromide (1.0 eq) and 3-substituted pyridine (1.2 eq) was

heated through oil bath at 75 °C overnight in sealed tube. The mixture was cooled to rt, crushed to
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grains, stirred in ethyl acetate, and filtered. The obtained pyridinium bromide was first dissolved in
MeOH under argon, then added H,O (MeOH:H,O = 1:2). Stirred for a moment, NaHCO3 (16.0 eq)
was added in one portion. The mixture was degassed three times by applying vacuum, and
backfilling with nitrogen while stirring vigorously. Sodium dithionite (6.2 eq) was then added in
portions over in 1 hour to this stirred solution. The reaction was stirred overnight at room
temperature. After the reaction was complete (by TLC analysis), the mixture was extracted by
CHCl, (3%x30 mL). The combined dichloromethane layer was washed with brine, dried over
NaSOy4 and filtrated. After the solvent was removed under reduced pressure, the residue was
purified by silica gel column chromatography (ethyl acetate/petroleum ether = 1/1) to afford product

1.

2.2 General procedure for preparation of indolyl dihydropyridines 1d, 1e, 1f, 1g,

1L, 1m, 1n, 1o, 1p, 1q, 1r, 1t, 1u, 1v, 1w.

The reduction of substituted pyridinium bromide was accomplished following the reported

procedures.
R‘l
X
Br 1) 75 °C, neat, sealed tube, U
R2 | . | xR overnight - R |
N N/ 2) N328204, NaHCO::,, N
H R3 CH2C|2, Hzo H

A mixture of substituted tryptophyl bromide (1.0 eq) and 3-substituted pyridine (1.2 eq) was
heated through oil bath at 75 °C overnight in sealed tube. The mixture was cooled to rt, crushed to
grains, stirred in ethyl acetate, and filtered. The obtained pyridinium bromide was first dissolved in
CH,Cl, under argon, then added H,O (CH>Cl>:H,O = 1:2). Stirred for a moment, NaHCO3 (16.0 eq)
was added in one portion. The mixture was degassed three times by applying vacuum, and
backfilling with nitrogen while stirring vigorously. Sodium dithionite (6.2 eq) was then added in
one portion at 0 °C. The reaction was stirred overnight at room temperature,After the reaction was
complete (by TLC analysis) The mixture was extracted by CH>Cl, (3x30 mL). The combined
dichloromethane layer was washed with brine, dried over Na,SO4 and filtrated. After the solvent

was removed under reduced pressure, the residue was purified by silica gel column chromatography
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(ethyl acetate/petroleum ether = 1/1) to afford product 1.

2.3 Procedure for preparation of indolyl dihydropyridines 1k.

The reduction of substituted pyridinium bromide was accomplished following the reported

procedures.
N (0]
Br 0] 1) 100 °C, MeCN, sealed tube,
| | B overnight o | X
+ >
H N/ 2) Na28204, NaHCO3, N
H,Clp, H
CO,Et CHCl, H20 H o Coet
1k

A mixture of substituted tryptophyl bromide (1.0 eq), 3-substituted pyridine (1.2 eq), and 2 mL
MeCN was heated through oil bath at 100 °C overnight in sealed tube. The mixture was cooled to
rt, crushed to grains, stirred in ethyl acetate, and filtered. The obtained pyridinium bromide was first
dissolved in CH,Cl, under argon, then added H,O (CH,Cl,:H,O = 1:2). Stirred for a moment,
NaHCOs3 (16.0 eq) was added in one portion. The mixture was degassed three times by applying
vacuum, and backfilling with nitrogen while stirring vigorously. Sodium dithionite (6.2 eq) was then
added in one portion at 0 °C. The reaction was stirred overnight at room temperature,After the
reaction was complete (by TLC analysis) The mixture was extracted by CH>Cl, (3x30 mL). The
combined dichloromethane layer was washed with brine, dried over Na,SO4 and filtrated. After the
solvent was removed under reduced pressure, the residue was purified by silica gel column

chromatography (ethyl acetate/petroleum ether = 1/1) to afford product 1k.

2.4 General procedure for catalytic asymmetric cascade spirocyclization reaction.

1
Y
| AN A (R)-SPINOL-CPA 31 (10 mol%)

R% P | >
N CH,Cly, 3 AMS, 0°C
H R3

\

1b-1u
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A flame-dried Schlenk tube was cooled to room temperature and filled with argon. To this flask
(R)-SPINOL-CPA 31 (0.005 mmol, 10 mol%), 3 A MS (100 mg) were added. substrate 1 (0.05 mmol,
1.0 eq) was dissolved in dry CH>Cl; (1.0 ml) and then added to this flask. The mixture was degassed
three times by applying vacuum, and backfilling with nitrogen while stirring vigorously. The
reaction was stirred at 0 °C. After the reaction was complete (by TLC analysis), the reaction mixture
was quenched with Na,CO3 aqueous and extracted with CH,Cl,. The combined dichloromethane
layer was washed with brine, dried over Na;SO4 and filtered. After the solvent was removed under
reduced pressure, the residue was purified by silica gel column chromatography (ethyl

acetate/petroleum ether = 1/1 to ethyl acetate) to afford product 2.

1
Y
AN A (R)-SPINOL-CPA 31 (20 mol%)

R2_| | -
|
ZSN CH,Cl,, 3AMS, 0°C
H s

\

1v, 1w 2v, 2w

A flame-dried Schlenk tube was cooled to room temperature and filled with argon. To this flask
(R)-SPINOL-CPA 31 (0.005 mmol, 20 mol%), 3 A MS (100 mg) were added. substrate 1 (0.05 mmol,
1.0 eq) was dissolved in dry CH>Cl» (1.0 ml) and then added to this flask. The mixture was degassed
three times by applying vacuum, and backfilling with nitrogen while stirring vigorously. The
reaction was stirred at 0 °C. After the reaction was complete (by TLC analysis), the reaction mixture
was quenched with Na,COj3; aqueous and extracted with CH,Cl,. The combined dichloromethane
layer was washed with brine, dried over Na;SO4 and filtered. After the solvent was removed under
reduced pressure, the residue was purified by silica gel column chromatography (ethyl

acetate/petroleum ether = 1/1 to ethyl acetate) to afford product 2.
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3. Identification of Compounds

0]

N
A
|

N Me
H

1a, ethyl acetate/petroleum ether = 1/1, yellow foam, 212 mg, 85% yield. Analytical data: 'H
NMR (600 MHz, CDCI3) 6 8.56 (s, 1H), 7.47 (d, J= 7.8 Hz, 1H), 7.27 — 7.26 (m, 1H), 7.13 — 7.08
(m, 2H), 6.24 (s, 1H), 5,70 (d, J= 14.4 Hz, 1H), 4.90 - 4.88 (m, 1H), 3.42 (t, J= 6.0 Hz, 2H), 3.04
(s, 2H), 2.94 (t, J = 6.0 Hz, 2H), 2.34 (s, 3H), 1.69 (s, 3H). 3C NMR (151 MHz, CDCl3) 6 195.2,
144.2, 135.5, 133.5, 127.7, 121.1, 119.2, 117.2, 110.6, 107.7, 106.9, 106.7, 54.1, 25.0, 23.3, 21.3,

11.4; HRMS (ESI) calcd for C1sH21N2O [M+H]": 281.1648, Found: 281.1644.

(0]
NS
X

I
N
CO,Et

1b, ethyl acetate/petroleum ether = 1/1, yellow foam, 530 mg, 83% yield. Analytical data: 'H
NMR (400 MHz, CDCl3) 6 9.01 (s, 1H), 7.52 (d, J="7.8 Hz, 1H), 7.34 (d, J= 8.0 Hz, 1H), 7.19 (t,
J=7.2Hz, 1H), 7.13 (t, J= 7.8 Hz, 1H), 6.32 (s, 1H), 5.70 (dd, J= 8.0, 1.5 Hz, 1H), 4.91 — 4.87
(m, 1H), 4.20 (q, J= 7.2 Hz, 2H), 3.77 (s, 2H), 3.43 (t, J= 6.0 Hz, 2H), 3.00 (d, J = 1.5 Hz, 2H),
2.96 (t, J= 6.2 Hz, 2H), 1.73 (s, 3H), 1.30 (t, J=7.1 Hz, 3H). 3*C NMR (101 MHz, CDCl5)5195.2,
170.5, 143.8, 135.9, 128.8, 127.7, 127.3, 122.1, 119.7, 117.9, 111.2, 108.9, 108.1, 107.1, 61.6, 54.2,

31.6, 25.1, 23.5, 21.3, 14.2; HRMS (ESI) caled for C;H2sN2O3 [M+H]™: 353.1860, Found:

353.1862.

O
NT Ph
N

CO,Et

N

1c¢, ethyl acetate/petroleum ether = 1/2, yellow foam, 125 mg, 75% yield. Analytical data: 'H
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NMR (600 MHz, CDCls) & 8.87 (s, 1H), 7.45 (d, J = 8.0 Hz, 1H), 7.44 (d, J = 8.1 Hz, 1H), 7.25-
7.20 (m, 2H), 7.11-7.05 (m, 3H), 6.91 (d, J = 7.1 Hz, 2H), 6.24 (d, J = 1.1 Hz, 1H), 5.77 (dd, J =
8.0, 1.4 Hz, 1H), 5.06 —5.03 (m, 1H), 4.18 (q, = 7.2 Hz, 2H), 3.81 (s, 2H), 3.36 (t, J= 5.9 Hz, 2H),
3.21(dd, J=3.4, 1.6 Hz, 2H), 2.94 (t, J= 6.1 Hz, 2H), 1.27 (t, = 7.1 Hz, 3H). *C NMR (151 MHz,
CDCls) § 194.3, 170.4, 147.9, 139.9, 135.9, 129.5, 128.5, 127.9, 127.8, 127. 5, 127.4, 122.3, 119.8,

117.9, 111.2, 108.8, 107.9, 107.5, 61.6, 54.6, 31.6, 24.9, 21.7, 14.1; HRMS (ESI) calcd for

Ca6H26N203Na [M+Na]": 437.1836, Found: 437.1839.

CO,Et

1d, ethyl acetate/petroleum ether = 1/2, orange foam, 96 mg, 52% yield. Analytical data: 'H
NMR (600 MHz, CDCl3) 6 8.85 (s, 1H), 7.46 (d, J="7.9 Hz, 1H), 7.40 (d, J= 8.1 Hz, 1H), 7.25 (t,
J=7.3Hz, l1H), 7.12 (t, J="7.3 Hz, 1H), 7.01 (d, J= 8.8 Hz, 2H), 6.77 (d, J= 8.2 Hz, 2H), 6.10 (d,
J=1.5Hz, 1H), 5.80 (d, J=8.0 Hz, 1H), 5.08-5.06 (m, 1H), 4.19 (q, J="7.1, 2H), 3.80 (s, 2H), 3.38
(t, J=5.7Hz, 2H), 3.17-3.16 (m, 2H), 2.94 (t, J = 5.9 Hz, 2H), 1.28 (t, J= 7.1 Hz, 3H). *C NMR
(151 MHz, CDCl3) 6 192.8, 170.3, 147.9, 138.1, 135.8, 135.4, 129.3, 128.6, 128.0, 127.4, 127.3,
122.4,120.0,117.9,111.1,108.8, 108.2, 107.2, 61.6, 54.6,31.5,24.8,21.7, 14.1; HRMS (ESI) calcd

for C2sHo6CIN,O3 [M+H]": 449.1626, Found:449.1624.

CO,Et
le, ethyl acetate/petroleum ether = 1/2, orange foam, 73 mg, 46% yield. Analytical data: 'H
NMR (600 MHz, CDCIl3) & 8.82 (s, 1H), 7.46 (d, J = 7.8 Hz, 1H), 7.38 (d, J = 8.4 Hz, 1H), 7.22-

7.17 (m, 2H), 7.14 (s, 1H), 7.09 (t, J = 7.8 Hz, 1H), 6.93 (t, J = 7.8 Hz, 1H), 6.59 (d, J = 6.6 Hz,
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1H), 6.14 (d, J= 1.2 Hz, 1H), 5.78 (dd, J= 7.8, 1.2 Hz, 1H), 5.07 — 5.06 (m, 1H), 4.18 (q, J = 7.2
Hz, 2H), 3.79 (s, 2H), 3.37 (t, J = 6.0 Hz, 2H), 3.18 (dd, J = 3.6, 1.8 Hz, 2H), 2.93 (t, J = 6.0 Hz,
2H), 1.27 (t, J = 7.2 Hz, 3H). 3C NMR (151 MHz, CDCls) 8 192.5, 170.3, 148.0, 141.6, 135.7,
134.1, 129.4, 128.9, 128.4, 127.9, 127.4, 127.3, 125.8, 122.3, 119.8, 117.8, 111.2, 108.8, 108.2,
107.4, 61.6, 54.7, 31.6, 24.8, 21.6, 14.1; HRMS (ESI) caled for C2sH26CIN,O3 [M+H]": 449.1626,

Found:449.1624 .

N CO2Me
A

CO,Et

N

1f, ethyl acetate/petroleum ether = 1/1, yellow foam, 68 mg, 44% yield. Analytical data:'H
NMR (400 MHz, CDCl3) 6 = 8.75 (s, 1H), 7.42 (d, J=11.4, 1H), 7.26 (d, J=12.0, 1H), 7.11-7.07
(m, 1H), 7.05-7.01 (m, 1H), 6.76 (s, 1H), 5.46 (dd, J=12.0, 2.4, 1H), 4.62-4.59 (m, 1H), 4.14 (q, J
=10.8, 2H), 3.71 (s, 2H), 3.56 (s, 3H), 3.25 (t, J= 10.2, 2H), 3.01 (s, 2H), 2.85 (t, J = 10.2, 2H),
1.23 (t, J=10.8, 3H). '*C NMR (101 MHz, CDCl3) § = 170.6, 168.8, 141.6, 135.8, 128.5, 128.1,
127.5,122.0,119.5,117.9,111.1, 109.1, 104.5, 96.6, 61.5, 54.3, 50.9, 31.7, 25.3, 22.0, 14.2; HRMS

(EST) caled for C21HasN,O4 [M+H]™: 369.1809, Found: 369.1811.

NN -COPh
A

|
N
CO,Et

1g, ethyl acetate/petroleum ether = 1/1, yellow foam, 128 mg, 56% yield. Analytical data: 'H
NMR (600 MHz, CDCIl3) ¢ 8.80 (s, 1H), 7.53 (d, J=7.9 Hz, 1H), 7.36 — 7.32 (m, 3H), 7.19 (t, J=
7.3 Hz, 2H), 7.13 (t, J="7.1 Hz, 1H), 7.05 (d, J="7.6 Hz, 2H), 7.00 (d, J= 1.2 Hz, 1H), 5.63 (dd, J
= 8.0, 1.6 Hz, 1H), 4.82 —4.79 (m, 1H), 4.23 (q, J= 7.1 Hz, 2H), 3.83 (s, 2H), 3.40 (t, J= 6.6 Hz,
2H), 3.20 (dd, J=3.1, 1.4 Hz, 2H), 2.98 (t, J = 6.7 Hz, 2H), 1.31 (t, J= 7.1 Hz, 3H). '3C NMR
(151 MHz, CDCls) 6 170.5, 166.5, 151.5, 143.1, 135.9, 129.1, 128.3, 128.2, 127.5, 124.9, 122.1,
121.9,119.6,117.9,111.1,109.1, 105.4,95.7, 61.5, 54.4, 31.7, 25.3, 22.0, 14.2; HRMS (ESI) caled

for C26H26N204Na [M+Na]": 453.1785, Found:453.1788 .
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N\CN
A

I
N
CO,Et
1h, ethyl acetate/petroleum ether = 1/1, yellow foam, 281 mg, 78% yield. Analytical data: 'H
NMR (600 MHz, CDCl3) 6 8.79 (s, 1H), 7.49 (d, J= 7.8 Hz, 1H), 7.35 (d, J= 8.4 Hz, 1H), 7.20 (t,
J=7.2Hz, 1H), 7.13 (t, J= 7.8 Hz, 1H), 6.16 (s, 1H), 5.55 (d, J= 8.4 Hz, 1H), 4.59 — 4.56 (m, 1H),
4.25-4.21 (m, 2H), 3.80 (s, 2H), 3.29 (t, J= 6.6 Hz, 2H), 3.05 (s, 2H), 2.90 (t, J= 6.6 Hz, 2H), 1.33
(t, J=7.2 Hz, 3H). BC NMR (151 MHz, CDCl3) § 170.3, 143.4, 135.8, 128.6, 128.1, 127.4, 122.2,
121.6, 119.7, 117.8, 111.2, 108.9, 101.7, 61.6, 54.2, 31.7, 25.1, 23.0, 14.2; HRMS (ESI) calcd for

C20H21N30,Na [M+Na]": 358.1526, Found: 358.1528.

N S02Ph
N

|
N
CO,Et

1i, ethyl acetate/petroleum ether = 1/1, yellow foam, 96 mg, 76% yield. Analytical data: 'H
NMR (600 MHz, CDCl3) 8 8.71 (s, 1H), 7.72 (d, 3= 7.2 Hz, 2H), 7.56 (t, J= 7.4 Hz, 1H), 7.49 (t,
J=7.8 Hz, 3H), 7.36 (d, J=8.1 Hz, 1H), 7.19 (t, J=7.1 Hz, 1H), 7.08 (t, J= 7.2 Hz, 1H), 6.80 (d,
J=1.1 Hz, 1H), 5.55 (dd, J= 8.0, 1.5 Hz, 1H), 4.61 — 4.58 (m, 1H), 4.21 (q, J=7.1 Hz, 2H), 3.73
(s, 2H), 3.39 (t, J = 6.6 Hz, 2H), 2.96 — 2.92 (m, 4H), 1.30 (t, J= 7.1 Hz, 3H). '3C NMR (151
MHz, CDCl3) 6 170.4, 140.3, 139.7, 135.8, 132.29, 128.9, 128.5, 128.0, 127.6, 127.4,122.2, 119.7,
117.9, 111.1, 108.9, 104.5, 102.7, 61.5, 54.3, 31.7, 25.2, 21.3, 14.2; HRMS (ESI) calcd for

C2sH26N204SNa [M+Na]*: 473.1505, Found: 473.1504.

N o

Ir=z

CO,Et
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1j, acetone/petroleum ether = 1/1, yellow foam, 211 mg, 72% yield. Analytical data: 'H NMR
(600 MHz, CDCl3) 6 8.81 (s, 1H), 7.51 (d, J=7.9 Hz, 1H), 7.35 (d, J=8.0 Hz, 1H), 7.19 (t, J=7.2
Hz, 1H), 7.12 (t, J= 7.3 Hz, 1H), 5.73 (d, J= 8.0 Hz, 1H), 4.98 —4.96 (m, 1H), 4.21 (q, J="7.1 Hz,
2H), 3.80 (s, 2H), 3.51 (t, J= 6.5 Hz, 2H), 3.07 (s, 2H), 2.97 (t, J= 6.5 Hz, 2H), 2.21 (t, J= 6.5 Hz,
2H), 2.02 (t, J= 6.1 Hz, 2H), 1.62 — 1.58 (m, 2H), 1.30 (t, J= 7.1 Hz, 3H). 3C NMR (151 MHz,
CDCl3) 6 196.0, 170.4, 155.4, 135.7, 129.4, 128.1, 127.6, 122.2, 119.8, 117.8, 111.1, 109.2, 107.2,

105.6, 61.6, 50.0, 36.1, 31.6, 25.4, 24.9, 21.4, 21.1, 14.2; HRMS (ESI) calcd for Ca3H27N203

[M+H]": 379.2016, Found: 379.2019.

CO,Et

1k, acetone/petroleum ether = 1/1, orange foam, 136 mg, 45% yield. Analytical data: '"H NMR
(600 MHz, CDCl3) 6 8.73 (s, 1H), 7.50 (d, J= 7.8 Hz, 1H), 7.35 (d, J= 8.0 Hz, 1H), 7.20 (t, J=7.2
Hz, 1H), 7.13 (t,J=7.1 Hz, 1H), 5.79 (dd, J="7.9, 1.7 Hz, 1H), 4.94-4.92 (m, 1H), 4.22 — 4.18 (m,
2H), 3.77 (s, 2H), 3.49 (t, J= 6.3 Hz, 2H), 3.04 (s, 2H), 2.98 (t, J= 6.4 Hz, 2H), 2.18 (d, J= 3.9 Hz,
2H), 2.05 (d, J = 4.8 Hz, 2H), 1.30 — 1.28 (m, 3H). 3*C NMR (151 MHz, CDCl3) § 202.4, 170.3,
168.4, 135.7,128.9, 128.1, 127.5, 122.3, 119.8, 117.7, 111.1, 110.2, 109.2, 107.1, 61.6, 49.7, 33.0,
31.6, 24.8, 24.0, 20.1, 14.2; HRMS (ESI) caled for CyHxuN>O3Na [M+Na]™: 387.1679,

Found:387.1679.

0
N
MeO A
|
N
CO,Et
11, ethyl acetate/petroleum ether = 1/1, yellow foam, 119 mg, 75% yield. Analytical data: 'H
NMR (600 MHz, CDCl3) & 8.78 (s, 1H), 7.23 (d, J = 8.4 Hz, 1H), 6.94 (s, 1H), 6.84 (dd, J= 9.0,
2.4 Hz, 1H), 6.31 (s, 1H), 5.69 (d, J= 7.8 Hz, 1H), 4.90 — 4.87 (m, 1H), 4.19 (q, J= 7.2 Hz, 2H),

3.85 (s, 3H), 3.75 (s, 2H), 3.41 (t, J = 6.0 Hz, 2H), 2.99 (s, 2H), 2.92 (t, J = 6.0 Hz, 2H), 1.73 (s,
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3H), 1.29 (t, J= 7.2 Hz, 3H). ®*C NMR (151 MHz, CDCl3) § 195.1, 170.5, 154.3, 143.7, 131.1,
129.5,127.9,127.8, 111.8,111.7, 108.6, 108.2, 107.0, 100.6, 61.5, 56.0, 54.0, 31.6, 25.1, 23.5, 21.3,
14.1; HRMS (ESI) caled for C22H26N204Na [M+Na]™: 405.1785, Found: 405.1782.
(0]
N
Br: S
|

N
CO,Et

1m, ethyl acetate/petroleum ether = 1/1, yellow foam, 144 mg, 62% yield. Analytical data: 'H
NMR (600 MHz, CDCl3) 6 8.96 (s, 1H), 7.63 (d, J=1.2 Hz, 1H), 7.28 — 7.24 (m, 1H), 7.22 (d, =
9.0 Hz, 1H), 6.30 (d, J=1.2 Hz, 1H), 5.66 (dd, J= 8.4, 1.8 Hz, 1H), 4.95 — 4.83 (m, 1H), 4.20 (q, J
= 7.2 Hz, 2H), 3.77 (s, 2H), 3.42 — 3.35 (t, 2H), 3.00 (d, J= 1.8 Hz, 2H), 2.92 — 2.86 (t, 2H), 1.76
(s, 3H), 1.29 (t, J=7.2 Hz, 3H). '*C NMR (151 MHz, CDCl3) § 195.0, 170.3, 143.3, 134.4, 130.2,
129.1,127.6, 125.0,120.6, 113.0, 112.6, 108.7, 108.4, 107.1,61.7, 54.1,31.3,24.9, 23.6, 21.3, 14.1;

HRMS (ESI) calcd for C21H23BrN,O3Na [M+Na]': 453.0784, Found: 453.0787.

O
N
N
I
MeO N
CO,Et
1n, ethyl acetate/petroleum ether = 1/1, yellow foam, 162 mg, 81% yield. Analytical data: 'H
NMR (600 MHz, CDCl3) & 8.66 (s, 1H), 7.36 (d, J= 8.4 Hz, 1H), 6.84 (d, J= 1.8 Hz, 1H), 6.78 (dd,
J=28.4,1.8 Hz, 1H), 6.35 (d, J= 1.2 Hz, 1H), 5.67 (dd, J=7.8, 1.8 Hz, 1H), 4.93 — 4.82 (m, 1H),
4.18 (q, J= 7.2 Hz, 2H), 3.83 (s, 3H), 3.73 (s, 2H), 3.40 (t, J = 6.0 Hz, 2H), 3.05 — 2.95 (m, 2H),
2.91 (t, J= 6 Hz, 2H), 1.77 (s, 3H), 1.29 (t, J= 7.2 Hz, 3H). *C NMR (151 MHz, CDCl;) & 195.0,
170.6, 156.7, 143.6, 136.7, 127.7, 127.3, 121.7, 118.5, 109.6, 108.8, 108.2, 106.9, 94.8, 61.5, 55.7,
54.2,31.5, 25.1, 23.5, 21.3, 14.2; HRMS (ESI) calcd for C22H27N204 [M+H]": 383.1965, Found:

383.1970.
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1o, ethyl acetate/petroleum ether = 1/1, yellow foam, 160 mg, 80% yield. Analytical data: 'H
NMR (600 MHz, CDCls) 6 8.96 (d, J=10.2 Hz, 1H), 7.40 (d, J= 8.4 Hz, 1H), 7.33 (d, J=1.2 Hz,
1H), 7.09 (dd, J= 8.4, 1.8 Hz, 1H), 6.34 (s, 1H), 5.64 (d, J= 7.8 Hz, 1H), 4.91 —4.82 (m, 1H), 4.19
(q, J=7.2 Hz, 2H), 3.76 (s, 2H), 3.39 (t, J= 6.0 Hz, 2H), 2.99 (s, 2H), 2.92 (t, J= 6.6 Hz, 2H), 1.78
(s, 3H), 1.29 (t, J= 7.2 Hz, 3H). '*C NMR (151 MHz, CDCl3) § 195.0, 170.3, 143.4, 136.2, 129.5,
128.1,127.6,125.9,120.4,118.7,111.1,109.1, 108.4, 107.0, 61.7, 54.2,31.4, 25.0, 23.6, 21.3, 14.1;

HRMS (ESI) calcd for C21H23CIN2O3Na [M+Na]*: 409.1289, Found: 409.1285.

0]

OMe N7
A

N
CO,Et

1p, ethyl acetate/petroleum ether = 1/1, yellow foam, 83 mg, 69% yield. Analytical data: 'H
NMR (600 MHz, CDCl3) 6 8.77 (s, 1H), 7.08 (t, J= 8.4 Hz, 1H), 6.95 (d, J=8.4 Hz, 1H), 6.51 (d,
J=7.8 Hz, 1H), 6.47 (s, 1H), 5.71 (d, J="7.8 Hz, 1H), 4.90 — 4.87 (m, 1H), 4.20 (g, J= 7.2 Hz, 2H),
3.93 (s, 3H), 3.73 (s, 2H), 3.45 (t, J= 6.6 Hz, 2H), 3.04 (d, J= 6.6 Hz, 4H), 1.82 (s, 3H), 1.28 (t, J
=7.2Hz, 3H). B*CNMR (151 MHz, CDCl3) § 194.9, 170.6, 154.1, 143.9, 137.5, 128.0, 127.0, 122.9,
117.2,109.3, 108.0, 106.7, 104.5, 99.8, 61.5, 55.6, 55.1, 31.3, 26.5, 23.5, 21.4, 14.1; HRMS (ESI)

caled for CooHp6N2O4Na [M+Na]": 405.1785, Found: 405.1783.

0]

Cl NT™
N

N
CO,Et

1q, ethyl acetate/petroleum ether = 1/1, yellow foam, 98 mg, 73% yield. Analytical data: 'H

NMR (600 MHz, CDC13) 8 9.08 (s, 1H), 7.26-7.24 (m, 1H), 7.08 (d, J = 6.0 Hz, 2H), 6.42 (s, 1H),
S12



5.71 (d, J=8.4 Hz, 1H), 4.91 — 4.88 (m, 1H), 4.22 (g, J = 7.2 Hz, 2H), 3.79 (s, 2H), 3.51 (t, J= 6.6
Hz, 2H), 3.17 (t, J = 6.0 Hz, 2H), 3.02 (s, 2H), 1.80 (s, 3H), 1.30 (t, J = 7.2 Hz, 3H). 13C NMR (151
MHz, CDCLs) § 195.0, 170.4, 143.6, 137.3, 130.2, 127.9, 125.3, 124.0, 122.6, 120.8, 110.0, 108.9,
108.3, 106.9, 61.7, 55.8, 31.2, 25.7, 23.5, 21.3, 14.1; HRMS (ESI) caled for CyH,3CIN,03Na

[M+Na]": 409.1289, Found: 409.1291.

0]
N
NS
|
N

Et T Cokt
1r, ethyl acetate/petroleum ether = 1/1, yellow foam, 141 mg, 71% yield. Analytical data: 'H
NMR (600 MHz, CDCl3) 6 8.74 (s, 1H), 7.36 (d, J= 7.8 Hz, 1H), 7.10-7.07 (m, 1H), 7.03 (d, J =
7.2 Hz, 1H), 6.31 (s, 1H), 5.70 (d, J= 7.8 Hz, 1H), 4.91 (dd, J= 7.8, 2.4 Hz, 1H), 4.21-4.18 (m,
2H), 3.79 (d, = 1.8Hz, 2H), 3.43 (dd, J=10.8, 6.0 Hz, 2H), 3.00 (s, 2H), 2.96 (dd, J=10.2, 4.8
Hz, 2H), 2.87 (q, J=7.2 Hz, 2H), 1.72 (s, 3H), 1.36 (td, J=7.8, 2.4 Hz, 3H), 1.31 (td, J=6.6, 1.8
Hz, 3H). C NMR (151 MHz, CDCl3) § 195.0, 170.6, 143.6, 134.7, 128.3, 127.7, 127.1, 126.7,
120.9, 120.1, 115.6, 109.3, 108.2, 107.0, 61.5, 54.1, 31.5, 25.2, 24.0, 23.4, 21.3, 14.1, 13.9; HRMS

(ESI) caled for C23H2gN,O3Na [M+Na]*: 403.1992, Found: 403.1989.

(0]
N
X

COZMe

I
N
1s, ethyl acetate/petroleum ether = 1/1, yellow foam, 155 mg, 78% yield. Analytical data: 'H
NMR (600 MHz, CDCl3) 6 8.90 (s, 1H), 7.51 (d, J= 7.8 Hz, 1H), 7.35 (d, J= 8.4 Hz, 1H), 7.19 (t,
J=7.8 Hz, 1H), 7.13 (t, J= 7.2 Hz, 1H), 6.31 (s, 1H), 5.69 (dd, J= 8.4, 1.2 Hz, 1H), 4.90 — 4.88
(m, 1H), 3.80 (s, 2H), 3.73 (s, 3H), 3.43 (t, J= 6.0 Hz, 2H), 3.00 (d, J= 1.8 Hz, 2H), 2.96 (t, J= 6.0
Hz, 2H), 1.73 (s, 3H). '*C NMR (151 MHz, CDCl3) § 195.1, 170.8, 143.6, 135.8, 128.5, 127.6,
127.2, 122.2, 119.7, 117.8, 111.1, 108.9, 108.1, 107.0, 54.1, 52.4, 31.3, 25.0, 23.4, 21.2; HRMS

(EST) caled for C2oH23N,O3 [M+H]": 339.1703, Found: 339.1705.
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1t, ethyl acetate/petroleum ether = 2/3, yellow foam, 147 mg, 49% yield. Analytical data: 'H
NMR (600 MHz, CDCls) 6 8.87 (s, 1H), 7.55 (d, J= 7.8 Hz, 1H), 7.40 (t, J= 7.8 Hz, 2H), 7.35 (d,
J=17.8 Hz, 1H), 7.26-7.24 (m, 1H), 7.21 (t, J= 7.2 Hz, 1H), 7.16 (t, J= 7.8 Hz, 1H), 7.08 (d, J=
7.8 Hz, 2H), 6.34 (s, 1H), 5.73 (d, J= 7.8 Hz, 1H), 4.93 — 4.91 (m, 1H), 4.05 (s, 2H), 3.47 (t, J =
6.0 Hz, 2H). 3.03 (d, J = 6.6 Hz, 4H), 1.73 (s, 3H). *C NMR (151 MHz, CDCl3) § 195.1, 169.0,
150.3, 143.7, 135.9, 129.6, 127.9, 127.7, 127.3, 126.3, 122.4, 121.3, 119.9, 118.0, 111.2, 109.4,

108.3,107.1,54.2,31.7,25.2,23.5,21.3; HRMS (ESI) caled for C2sHa4N2O3Na [M+Na]': 423.1679,
Found: 423.1677.

N
A

I
N
COan

1u, ethyl acetate/petroleum ether = 2/3, yellow foam, 104 mg, 74% yield. Analytical data: 'H
NMR (600 MHz, CDCl3) ¢ 8.81 (s, 1H), 7.51 (d, J= 7.8 Hz, 1H), 7.38 — 7.32 (m, 6H), 7.20 (t, J=
7.2 Hz, 1H), 7.14 (t, J= 7.2 Hz, 1H), 6.30 (s, 1H), 5.66-5.65 (m, 1H), 5.16 (s, 2H), 4.87-4.85 (m,
1H), 3.83 (s, 2H), 3.40 (t, J= 6.0 Hz, 2H), 2.99 (s, 2H), 2.94 (t, J = 6.0 Hz, 2H), 1.72 (s, 3H). 1*C
NMR (151 MHz, CDCl;) ¢ 195.1, 170.2, 143.6, 135.9, 135.3, 128.7, 128.6, 128.5, 127.7, 127.3,
122.3,119.8,117.9,111.1, 109.1, 108.2, 107.0, 67.4, 54.1, 31.6, 25.1, 23.5, 21.3; HRMS (ESI) calcd

for C26H26N203Na [M+Na]": 437.1836, Found: 437.1839.

(0]
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N
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N
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1v, ethyl acetate/petroleum ether = 1/1, yellow foam, 122 mg, 55% yield. Analytical data: 'H
NMR (600 MHz, CDCl3) 6 8.84 (s, 1H), 7.51 (d, J="7.8 Hz, 1H), 7.35 (d, J= 8.0 Hz, 1H), 7.19 (t,
J=7.1Hz, IH), 7.13 (t, J= 7.2 Hz, 1H), 6.34 (s, 1H), 5.70 (dd, J=7.9, 1.0 Hz, 1H), 5.07 (dt, J=
12.5, 6.2 Hz, 1H), 4.90 — 4.88 (m, 1H), 3.75 (s, 2H), 3.43 (t, J= 6.2 Hz, 2H), 3.01 (d, J= 1.3 Hz,
2H), 2.97 (t, J= 6.3 Hz, 2H), 1.74 (s, 3H), 1.27 (d, J= 6.2 Hz, 6H). 1*C NMR (151 MHz, CDCl3) &
195.0, 170.0, 143.6, 135.9, 128.9, 127.7, 127.4, 122.2, 119.7, 117.9, 111.1, 108.8, 108.3, 106.9,
69.2,54.2,31.8,25.1, 23.5, 21.8, 21.3; HRMS (ESI) caled for C22H26N2O3Na [M+Na]": 389.1836,
Found: 389.1839.

O
Sh
| A

COQtBU

N

1w, ethyl acetate/petroleum ether = 1/1, orange foam, 99 mg, 68% yield. Analytical data: 'H
NMR (600 MHz, CDCls) 6 8.85 (s, 1H), 7.51 (d, J="7.8 Hz, 1H), 7.34 (d, J= 8.0 Hz, 1H), 7.18 (t,
J=7.1 Hz, 1H), 7.12 (t, = 7.2 Hz, 1H), 6.35 (s, 1H), 5.69 (dd, J= 7.9, 1.3 Hz, 1H), 4.90 — 4.87
(m, 1H), 3.69 (s, 2H), 3.42 (t, J= 6.3 Hz, 2H), 3.01 (s, 2H), 2.96 (t, J = 6.3 Hz, 2H), 1.75 (s, 3H),
1.48 (s, 9H). '*C NMR (151 MHz, CDCl3) § 195.0, 169.8, 143.6, 135.8, 129.2, 127.7, 127.4, 122.1,
119.7,117.8, 111.1, 108.6, 108.3, 106.9, 82.2, 54.2, 32.7, 28.1, 25.1, 23.5, 21.3; HRMS (ESI) calcd

for C23H2oN,03 [M+H]": 381.2173, Found: 381.2175.

2b, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, colorless oil, 17.5 mg, 99% yield, >
50:1 dr, 92:8 er. [0]p*°+138 (c 1.0, CHCl3); Analytical data: '"H NMR (400 MHz, CDCl3) § 9.81 (s,
1H), 7.52 (s, 1H), 7.24 (t, J= 7.6 Hz, 1H), 6.96-6.88 (m, 3H), 4.90 (s, 1H), 4.22 (q, J=7.1 Hz, 2H),
3.93-3.78 (m, 2H), 3.49 (d, J=8.7 Hz, 1H), 2.63 (d, J=16.3 Hz, 1H), 2.33-2.23 (m, 2H), 2.16 (s,
3H), 2.06-1.97 (m, 1H), 160 (d, J= 12.8 Hz, 1H), 1.33 (t, J= 7.1 Hz, 3H), 0.97-0.87 (m, 1H). *C

NMR (101 MHz, CDCL) & 193.1, 169.9, 164.6, 144.1, 143.3, 130.8, 128.8, 123.8, 121.4, 109.6,
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81.5, 66.7, 59.5, 58.2, 48.4, 38.9, 23.9, 21.2, 19.7, 14.5; HRMS (ESI) calcd for C21H24N>O3Na
[M+Na]": 375.1679, Found: 375.1683. The enantiomeric excess was determined by Daicel
Chiralpak OZ-H (25 cm), Hexanes/IPA = 80/20, 0.8 mL/min’!, A = 320 nm, tr (major) = 43.47 min,

tr (minor) = 58.25 min.

CO,Et

2¢, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, colorless oil, 20.1 mg, 97% yield, >
50:1dr, 87:13 er. [a]p**+51.6 (¢ 1.0, CHCI3); Analytical data: '"H NMR (600 MHz, CDCl;) & 9.82
(s, 1H), 7.50-7.49 (m, 2H), 7.43-7.39 (m, 3H), 7.26-7.21 (m, 2H), 6.92-6.89 (m, 3H), 4.92 (s, 1H),
4.22 (q, J=17.2 Hz, 2H), 3.83 (t, J=9.6 Hz, 1H), 3.73 (d, J= 7.8 Hz, 1H), 3.57 (dd, J=11.4, 3.6
Hz, 1H), 2.86 (dd, J=16.2, 3.0 Hz, 1H), 2.30-2.23 (m, 3H), 1.68 (d, J= 6.0 Hz, 1H), 1.33 (t, J=
6.6 Hz, 3H), 1.02-1.00 (m, 1H). *C NMR (151 MHz, CDCl3) & 192.9, 169.9, 164.5, 148.3, 143.4,

141.1, 130.7, 129.3, 128.8, 128.3, 128.0, 123.8, 121.4, 109.7, 109.5, 81.6, 67.1, 59.5, 58.2, 48.5,
38.9, 29.7, 21.3, 19.9, 14.5; HRMS (ESI) calcd for C26H2¢N2O3Na [M+Na]": 437.1836, Found:
437.1837. The enantiomeric excess was determined by Daicel Chiralpak AS-H (25 cm),

Hexanes/IPA = 75/25, 0.8 mL/min™!, A = 320 nm, tr (major) = 38.11 min, tg (minor) = 76.80 min.

2d, ethyl acetate/petroleum ether = 1/3, pale yellow oil, 19.0 mg, 85% yield, > 50:1 dr, 90:10
er. [0a]p>°+41.5 (c 1.0, CHCls); Analytical data: '"H NMR (600 MHz, CDCl3) & 9.81 (s, 1H), 7.44
(d, J=8.4 Hz, 2H), 7.38 (d, J= 8.3 Hz, 2H), 7.24 (td, J="7.3, 1.3 Hz, 1H), 7.20 (s, 1H), 6.93-6.89
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(m, 3H), 4.91 (s, 1H), 4.22 (q, J= 7.1 Hz, 2H), 3.86 (t, J= 9.4 Hz, 1H), 3.76 (q, J = 10.6 Hz, 1H),

3.56 (dd, = 11.2, 3.5 Hz, 1H), 2.84 (m, 1H), 2.32-2.23 (m, 2H), 2.19-2.14 (m, 1H), 1.68-1.65 (m,
1H), 1.33 (t, J = 7.1 Hz, 3H), 1.03-0.96 (m, 1H). 13C NMR (151 MHz, CDClL;) & 191.4, 169.9,

164.4,148.2,143.4,139.4, 135.4,130.6, 129.7, 128.9, 128.2, 123.7, 121.4, 109.7, 109.4, 81.6, 67.1,
59.5, 58.2, 48.6, 38.8, 21.2, 19.9 , 14.5; HRMS (ESI) caled for CasHpsCIN>O3Na [M+Na]":
471.1446, Found: 471.1444. The enantiomeric excess was determined by Daicel Chiralpak AS-H
(25 cm), Hexanes/IPA = 80/20, 0.8 mL/min™', » = 340 nm, tg (major) = 35.87 min, tg (minor) =

60.76 min.

CO,Et

2e, ethyl acetate/petroleum ether = 1/3, pale yellow oil, 19.9 mg, 89% yield, > 50:1 dr, 85:15
er. [a]p*°+67.2 (c 1.0, CHCl3); Analytical data: '"H NMR (600 MHz, CDCl3) & 9.82 (s, 1H), 7.47
(s, 1H), 7.41-7.39 (m, 1H), 7.37-7.32 (m, 2H), 7.25-7.20 (m, 1H), 7.20 (s, 1H), 6.94-6.90 (m, 3H),

4.92 (s, 1H), 4.22 (9, J= 7.1 Hz, 2H), 3.88 (t, J=9.2 Hz, 1H), 3.78 (dd, J=18.2, 10.3 Hz, 1H),
3.57(dd, J=11.1, 3.5 Hz, 1H), 2.84-2.80 (m, 1H), 2.32-2.23 (m, 2H), 2.19-2.13 (m 1H), 1.69-1.67
(m, 1H), 1.33 (t, J= 7.1 Hz, 3H), 1.03-0.96 (m, 1H). *C NMR (151 MHz, CDCl3) & 190.9, 169.9,
164.4, 148.4, 143.4, 142.9, 134.1, 130.6, 129.4, 129.3, 128.9, 128.3, 126.3, 123.7, 121.5, 109.7,
109.3, 81.6, 67.1, 59.5, 58.2, 48.7, 38.8, 21.2, 19.9, 14.5; HRMS (ESI) caled for C2sH25CIN2O3Na
[M+Na]*: 471.1446, Found: 471.1444. The enantiomeric excess was determined by Daicel
Chiralpak AS-H (25 cm), Hexanes/IPA = 70/30, 1.0 mL/min’!, A = 320 nm, tr (major) = 38.42 min,

tr (minor) = 79.80 min.
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2f, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, colorless oil, 13.1 mg, 71% yield, >
50:1 dr, 81:19 er. [a]p?°+29.6 (c 1.0, CHCl5); Analytical data: 'H NMR (600 MHz, CDCl3) & 9.80
(s, 1H), 7.59 (d, J=1.1, 1H), 7.21 (td, J= 7.7, 1.1 Hz, 1H), 6.96 (d, J= 7.4 Hz, 1H), 6.92-6.87 (m,
2H), 4.90 (s, 1H), 4.21 (q, J="7.1 Hz, 2H), 3.86 (t, J=9.7 Hz, 1H), 3.79-3.74 (m, 1H), 3.67 (s, 3H),
3.47 (dd, J=11.2, 3.6 Hz, 1H), 2.46-2.43 (m, 1H), 2.29-2.19 (m, 2H), 2.14-2.09 (m, 1H), 1.56 (s,
1H), 1.32 (t, J= 7.1 Hz, 3H), 1.00-0.93 (m, 1 H). 3C NMR (151 MHz, CDCl3) & 165.0, 168.6,

164.9,143.3,142.4,131.1, 128.6, 124.0, 121.4, 109.5, 96.0, 81.4, 66.4, 59.4, 58.3, 50.6, 48.1, 39.0 ,
21.5,20.4, 14.5; HRMS (ESI) caled for C21H24N>O4Na [M+Na]": 391.1628, Found: 391.1624. The
enantiomeric excess was determined by Daicel Chiralpak OZ-H (25 cm), Hexanes/IPA = 90/10, 0.8

mL/min”!, A = 320 nm, tr (major) = 27.69 min, tg (minor) = 44.88 min.

CO,Et

2g, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, pale yellow oil, 18.9 mg, 88% yield, >
50:1dr, 87:13 er. [a]p**+33.4 (c 1.0, CHCI3); Analytical data: 'H NMR (600 MHz, CDCl;) & 9.82
(s, 1H), 7.82 (s, 1H), 7.36 (t, J= 7.4 Hz, 2H), 7.25-7.22 (m, 1H), 7.18 (t, J= 7.4 Hz, 1H), 7.11 (d, J
= 8.3 Hz, 2H), 7.02 (d, J= 7.4 Hz, 1H), 6.96 (t, J= 7.4 Hz, 1H), 6.91 (d, J= 7.9 Hz, 1H), 4.92 (s,
1H), 4.23 (q, J= 7.1 Hz, 2H), 3.93 (t, J=9.8 Hz, 1H), 3.86 (q, J =9.8 Hz, 1H), 3.53 (dd, J=11.1,
3.2 Hz, 1H), 2.59 (dd, J=16.4, 4.4 Hz, 1H), 2.33-2.20 (m, 3H), 1.64 (d, J=12.8 Hz, 1H), 1.34 (t,
J=7.1 Hz, 3H), 1.08-1.01 (m, 1H). '*C NMR (151 MHz, CDCl3) & 170.0, 166.4, 164.7, 151.7,

144.0, 143.4, 130.9, 129.6, 129.1, 128.8, 124.7, 124.0, 122.0, 121.5, 115.3, 109.6, 95.2, 81.5, 66.5,
59.5,58.3,48.3,39.0,21.4,20.4, 14.5; HRMS (ESI) calcd for C26H26N20sNa [M+Na]*: 453.1785,
Found: 453.1789. The enantiomeric excess was determined by Daicel Chiralpak IE (25 cm),

Hexanes/IPA = 70/30, 0.8 mL/min"!, X = 320 nm, tg (major) = 30.27 min, tz (minor) = 40.91 min.
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CO,Et

2h, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, colorless oil, 15.9 mg, 95% yield, >
50:1 dr, 82:18 er. [a]p?®+31.9 (¢ 1.0, CHCl3); Analytical data: 'H NMR (600 MHz, CDCl3) & 9.79
(s, 1H), 7.25-7.22 (m, 1H), 7.02 (d, 3= 1.1 Hz, 1H), 6.95-6.94 (m, 2H), 6.89 (d, J= 7.8 Hz, 1H),
4.88 (s, 1H), 4.21 (g, J="7.1 Hz, 2H), 3.83-3.79 (m, 1H), 3.76 (dd, J=18.0, 9.8 Hz, 1H), 3.43 (dd,
J=11.2,3.5Hz, 1H), 2.30-2.21 (m, 3H), 2.15-2.11 (m, 1H), 1.56-1.53 (m, 1H), 1.32 (t,J=7.1 Hz,
3H), 1.05-0.98 (m, 1H). 3C NMR (151 MHz, CDCl;3) & 169.9, 164.5, 143.9, 143.3, 130.7, 128.9,
123.9, 122.7, 121.5, 109.6, 81.6, 65.8, 59.5, 58.3, 48.3, 38.8, 22.4, 21.2, 14.5; HRMS (ESI) calcd
for C2oH21N30,Na [M+Na]*: 358.1526, Found: 358.1523. The enantiomeric excess was determined

by Daicel Chiralpak AD-H (25 cm), Hexanes/IPA = 80/20, 0.8 mL/min’!, A = 320 nm, tg (major) =

26.72 min, tr (minor) = 33.20 min.

2i, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, pale yellow oil, 20.9 mg, 93% yield, >
50:1 dr, 92:8 er. [a]p*°+25.7 (¢ 1.0, CHCl3); Analytical data: "H NMR (600 MHz, CDCl3) & 9.77

(s,1H), 7.82-7.80 (m, 2H), 7.56 (s, 1H), 7.46 (t, J = 7.7 Hz, 2H), 7.23-7.20 (m, 1H), 6.95-6.91 (m,
2H), 6.87 (d, J=7.9 Hz, 1H), 4.84 (s, 1H), 4.19 (q, = 7.1 Hz, 2H), 3.90 (td, J= 10.8, 3.3 Hz, 1H),
3.83 (dd, J= 18.1, 9.1 Hz, 1H), 3.39 (dd, J = 11.2, 3.5 Hz, 1H), 2.32-2.28 (m, 1H), 2.26-2.21 (m,

2H), 2.062.00 (m, 1H), 1.56-1.54 (m, 1H), 1.29 (t, J= 7.1 Hz, 3H), 1.00- 0.93 (m, 1H). '3C NMR
(151 MHz, CDCl3) & 169.9, 164.5, 143.3, 142.7, 141.0, 131.8, 130.6, 128.9, 128.8, 126.8, 123.9,
121.5, 109.6, 102.3, 81.5, 66.1, 59.5, 58.1, 48.2, 38.9, 21.3, 20.2, 14.5; HRMS (ESI) calcd for
C25H26N204SNa [M+Na]™: 473.1505, Found: 473.1500. The enantiomeric excess was determined

by Daicel Chiralpak AD-H (25 cm), Hexanes/IPA = 80/20, 0.8 mL/min’!, A = 280 nm, tg (major) =

71.71 min, tg (minor) = 98.01 min.
S19



2j, acetone/petroleum ether = 1/1 to acetone, colorless oil, 18.0 mg, 95% yield, > 50:1 dr,
98:2 er. [0]p*°+27.8 (¢ 1.0, CHCI3); Analytical data: "H NMR (600 MHz, CDCl3) & 9.81 (s, 1H),

7.25-7.20 (m, 1H), 6.94-6.88 (m, 3H), 4.89 (s, 1H), 4.22 (q, J= 7.1 Hz, 2H), 3.88 (t, J = 7.3 Hz,
2H), 3.54 (dd, J= 11.3. 2.8 Hz, 1H), 2.68-2.56 (m, 3H), 2.36 (t, J= 6.1 Hz, 2H), 2.27 (t, J= 7.6 Hz,

2H), 2.04-1.97 (m, 3H), 1.59 (d, J=12.8, 1H), 1.33 (t, J= 7.1 Hz, 3H), 0.99-0.89 (m, 1H). '*C NMR
(151 MHz, CDCL3) & 193.4, 169.9, 164.4, 158.0, 143.4, 130.7, 128.8, 123.7, 121.3, 109.6, 106.3,

81.5, 67.7, 60.4, 59.5, 58.3, 46.0, 38.7, 35.9, 27.0, 21.6, 19.4, 14.5; HRMS (ESI) calcd for
C23H26N203Na [M+Na]™: 401.1836, Found: 401.1830. The enantiomeric excess was determined by
Daicel Chiralpak AD-H (25 cm), Hexanes/IPA = 85/15, 0.8 mL/min™!, A = 320 nm, tg (major) =
44.84 min, tg (minor) = 95.49 min.

For 1.2 mmol scale 1j, the reaction was quenched after stirred for 96 h.The residue was purified
by silica gel column chromatography (acetone/petroleum ether = 1/1 to acetone) to afford 395 mg
product 2j, 87% yield (92% brsm), > 50:1 dr, 96:4 er. [a]p**+27.1 (¢ 1.0, CHCl;). The enantiomeric
excess was determined by Daicel Chiralpak AD-H (25 cm), Hexanes/IPA = 85/15, 0.8 mL/min™!, A

=320 nm, tr (major) =41.72 min, tr (minor) = 91.91 min.)

CO,Et

2Kk, acetone/petroleum ether = 1/1 to acetone, colorless oil, 16.0 mg, 88% yield, > 50:1 dr,
90:10 er. [a]p*® +36.3 (C 1.0, CHCI3); Analytical data: "H NMR (600 MHz, CDCls) § 9.81 (s, 1H),
7.23 (t,J=7.5 Hz, 1H), 6.92 — 6.87 (m, 3H), 4.91 (s, 1H), 4.21 (q, J="7.1 Hz, 2H), 3.91 — 3.81 (m,
2H), 3.58 (d, J=9.7 Hz, 1H), 2.67 (s, 2H), 2.49 — 2.41 (m, 2H), 2.40 (dd, J = 16.2, 4.4 Hz, 1H),

2.33-2.30 (m, 2H), 2.02-1.97 (m, 1H), 1.62 (d, J= 13.1 Hz, 1H), 1.32 (t, J= 7.1 Hz, 3H), 0.93-0.86
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(m, 1H). ¥C NMR (151 MHz, CDCl3) § 199.3, 170.6, 169.9, 164.3, 143.4, 130.5, 128.9, 123.6,
121.4,109.7, 81.6, 68.0, 59.5, 58.3, 53.9, 38.9, 33.7, 24.9, 21.6, 17.5, 14.5; HRMS (ESI) calcd for
C22H24N203Na [M+Na]™: 387.1679, Found: 387.1672. The enantiomeric excess was determined by
Daicel Chiralpak AS-H (25 cm), Hexanes/IPA = 70/30, 0.8 mL/min!, A = 320 nm, tr (major) = 62.10

min, tr (minor) = 106.46 min.

MeO

CO,Et

21, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, colorless oil, 17.0 mg, 89% yield, >
50:1 dr, 74:26 er. [a]p>° +89.8 (c 1.0, CHCl3); Analytical data: '"H NMR (400 MHz, CDCls) § 9.72
(s, 1H), 7.49 (s, 1H), 6.81 (d, J=8.5, 1H), 6.76 (dd, J=8.5, 2.4 Hz, 1H), 6.56 (d, J=2.2, 1H), 4.84
(s, 1H), 4.21(q, J="7.1 Hz, 2H), 3.91 — 3.86 (m, 1H), 3.83 —3.78 (m, 1H), 3.76 (s, 3H), 3.49 (dd, J
=11.2, 3.5 Hz, 1H), 2.65 (dd, J=16.5, 3.3 Hz, 1H), 2.33 — 2.22 (m, 2H), 2.16 (s, 3H), 2.05 - 1.97
(m, 1H), 1.61 — 1.58 (m, 1H), 1.32 (t, J= 7.1 Hz, 3H), 0.96 (m, 1H). *C NMR (101 MHz, CDCl;)
8 193.1, 170.0, 165.0, 155.0, 144.1, 137.3, 132.5, 112.1, 111.9, 109.5, 80.6, 66.6, 59.4, 58.5, 56.0,
48.3, 38.7, 23.9, 21.2, 19.7, 14.5; HRMS (ESI) calcd for C22H27N>04 [M+H]": 383.1965, Found:
383.1967. The enantiomeric excess was determined by Daicel Chiralpak OZ-H (25 cm),

Hexanes/IPA = 70/30, 0.8 mL/min!, L = 310 nm, tg (major) = 27.28 min, tg (minor) = 40.18 min.

CO,Et

2m, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, pale yellow solid, mp: 81 ~ 83 °C,
18.1 mg, 84% yield, 15:1 dr, 81:19 er. [a]p?° +99.4 (c 1.0, CHCl;); Analytical data: 'H NMR (600
MHz, CDCl3) 6 9.80 (s, 1H), 7.50 (s, 1H), 7.33 (dd, J=8.3, 1.7 Hz, 1H), 7.02 (s, 1H), 6.76 (d, J =
8.3 Hz, 1H), 4.91 (s, 1H), 4.20 (q, J=7.1 Hz, 2H), 3.90 — 3.87 (m, 1H), 3.81 (dd, J=18.4, 9.1 Hz,

1H), 3.46 (dd, J= 11.2, 3.2 Hz, 1H), 2.65 (dd, J = 16.7, 3.6 Hz, 1H), 2.29 — 2.26 (m, 2H), 2.18 (s,
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3H), 2.06 —2.00 (m, 1H), 1.61 dt, J= 5.9 Hz, 1H), 1.31 (t, J= 7.1 Hz, 3H), 0.98-0.91 (m, 1H). *C
NMR (151 MHz, CDCl3) 6 193.3, 169.7, 164.0, 143.8, 142.5, 133.2, 131.7, 126.8, 113.7, 110.8,
82.4, 66.8, 59.6, 58.3, 48.2, 38.9, 24.0, 21.3, 19,8, 14.4; HRMS (ESI) calcd for C»;H23BrN,O3Na
[M+Na]": 453.0784, Found: 453.0781. The enantiomeric excess was determined by Daicel
Chiralpak OZ-H (25 cm), Hexanes/IPA = 85/15, 0.8 mL/min™!, A = 320 nm, tr (major) = 64.59 min,

tr (minor) = 110.51 min.

MeO

CO,Et

2n, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, colorless oil, 18.0 mg, 94% yield, >
50:1 dr, 80:20 er. [a]p**+108.8 (¢ 1.0, CHCl3); Analytical data: '"H NMR (600 MHz, CDCI) § 9.76
(s, 1H), 7.50 (s, 1H), 6.83 (d, J= 8.2 Hz, 1H), 6.46 (d, J=2.2 Hz, 1H), 6.44 (dd, J=28.2, 2.2 Hz,
1H), 4.89 (s, 1H), 4.21 (q, J=7.1 Hz, 2H), 3.89-3.85 (m, 1H), 3.81-3.76 (m, 4H), 3.46 (dd, J=11.0,
3.3 Hz, 1H), 2.63 (d, J=16.1 Hz, 1H), 2.30-2.20 (m, 2H), 2.16 (s, 3H), 2.04-1.99 (m, 1H), 1.60-
1.57 (m, 1H), 1.32 (t, J= 7.1 Hz, 3H), 0.97-0.90 (m, 1H). *C NMR (151 MHz, CDCl;) & 193.0,
169.9, 165.3,160.7, 144.7, 144.0, 124.3, 122.9, 106.1, 96.7, 81.8, 66.7, 59.5, 57.7, 55.5, 48.4, 39.0,
24.0, 21.3, 19.7, 14.5; HRMS (ESI) calcd for C22H27N204 [M+H]": 383.1965, Found: 383.1965.
The enantiomeric excess was determined by Daicel Chiralpak OZ-H (25 cm), Hexanes/IPA = 80/20,

0.8 mL/min!, A = 318 nm, tg (major) = 60.07 min, tr (minor) = 75.98 min.

CO,Et

20, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, pale yellow oil, 16.0 mg, 83% yield, >
50:1 dr, 82:18 er. [a]p** +268.6 (c 1.0, CHCls); Analytical data: '"H NMR (600 MHz, CDCl3) &
9.80 (s, 1H), 7.49 (s, 1H), 6.90-6.84 (m, 3H), 4.93 (s, 1H), 4.22 (q, J="7.1 Hz, 2H), 3.91 (t,J=9.2

Hz, 1H), 3.80 (dd, J=18.2, 10.2 Hz, 1H), 3.47 (dd, J=11.2, 3.4 Hz, 1H), 2.65-2.62 (m, 1H), 2.31-
S22



2.25 (m, 2H), 2.17 (s, 3H), 2.06-1.99 (m, 1H), 1.61 (s, 1H), 1.32 (t, J= 7.1 Hz, 3H), 0.96-0.87 (m,
1H). ®*C NMR (151 MHz, CDCl3) § 193.1, 169.7, 164.3, 144.6, 143.7, 134.7, 129.4, 124.5, 121.2,
110.1, 82.8, 66.7, 59.7, 57.8, 48.2, 39.0, 24.0, 21.3, 19.7, 14.4; HRMS (ESI) calcd for
C21H23CIN,O3Na [M+Na]": 409.1289, Found: 409.1287. The enantiomeric excess was determined
by Daicel Chiralpak As-H (25 cm), Hexanes/IPA = 80/20, 0.8 mL/min"!, A = 320 nm, tr (major) =

34.17 min, tg (minor) = 43.09 min.

2p, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, colorless oil, 16.1 mg, 84% yield, >
50:1 dr, 80:20 er. [a]p**+144 (c 1.0, CHCl3); Analytical data: '"H NMR (600 MHz, CDCls) § 9.78
(s, 1H), 7.43 (s, 1H), 7.18 (t, J= 8.0 Hz, 1H), 6.53 (d, J= 7.8 Hz, 1H), 6.47 (d, J= 8.3 Hz, 1H),
4.92 (s, 1H),4.20 (q, J="7.1 Hz, 2H), 3.96 (q, J=9.2 Hz, 1H), 3.84-3.80 (m, 1H), 3.74 (s, 3H), 3.52
(dd, J=11.2, 3.8 Hz, 1H), 2.67-2.63 (m, 1H), 2.50-2.46 (m, 1H), 2.31-2.26 (m, 1H), 2.16 (s, 3H),
2.02-1.98 (m, 1H), 1.55 (s, 1H), 1.32 (t, J= 7.1 Hz, 3H), 1.07-1.00 (m, 1H). 1*C NMR (151 MHz,
CDCl3) 6 192.5,170.1, 167.6, 156.0, 145.0, 144.5, 130.4, 117.8, 104.4, 103.2, 81.4, 68.8, 59.9, 59.4,
55.3,50.5,39.1,29.7, 21.8, 19.9, 14.5; HRMS (ESI) caled for C22H26N204Na [M+Na]": 405.1785,
Found: 405.1783. The enantiomeric excess was determined by Daicel Chiralpak OZ-H (25 cm),

Hexanes/IPA = 75/25, 0.8 mL/min™!, A = 320 nm, tr (major) = 40.92 min, tg (minor) = 35.81 min.

2q, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, pale yellow oil, 18.0 mg, 93% yield, >
50:1 dr, 85:15 er. [a]p** +210.5 (c 1.0, CHCls); Analytical data: '"H NMR (600 MHz, CDCl3) &
9.85 (s, 1H), 7.36 (s, 1H), 7.15 (t, J="7.9 Hz, 1H), 6.89 (d, J= 8.1 Hz, 1H), 6.78 (d, J="7.8 Hz, 1H),

4.98 (s, 1H), 4.21 (q, J= 7.1 Hz, 2H), 4.03-3.98 (m, 1H), 3.86-3.82 (m, 1H), 3.53 (dd, J=11.2, 3.6
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Hz, 1H), 2.84-2.79 (m, 1H), 2.67 (dd, J= 16.4, 3.3 Hz, 1H), 2.35-2.30 (m, 1H), 2.16 (s, 3H), 2.06-
2.01 (m, 1H), 1.58-1.55 (m, 1H), 1.32 (t, J= 7.1 Hz, 3H), 1.27-1.20 (m, 1H). 3C NMR (151 MHz,
CDCl3) 6 193.1,169.9, 168.2, 145.4, 143.5,130.4, 130.1, 129.3, 122.9, 108.1, 82.4, 70.2, 60.3, 59.6,
50.4, 37.6, 23.8, 21.8, 19.8, 14.4; HRMS (ESI) calcd for C,H23CIN2O3Na [M+Na]™: 409.1289,
Found: 409.1288. The enantiomeric excess was determined by Daicel Chiralpak OZ-H (25 cm),

Hexanes/IPA = 70/30, 0.8 mL/min™!, A = 320nm, tg (major) = 23.71 min, tg (minor) = 33.40 min.

et M CoEt

2r, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, colorless oil, 16.0 mg, 84% yield, >
50:1 dr, 62:38 er. [a]p?* +172.2 (¢ 1.0, CHCls); Analytical data: '"H NMR (600 MHz, CDCl3) &
9.86 (s, 1H), 7.51 (s, 1H), 7.09 (d, J=7.6 Hz, 1H), 6.90 (t, J="7.5 Hz, 1H), 6.81 (d, J="7.4 Hz, 1H),
491 (s, 1H), 4.22 (g, J=7.1 Hz, 2H), 3.91 (t, J= 9.8 Hz, 1H), 3.85 (dd, J = 18.2, 10.1 Hz, 1H),
3.50 (dd, J=11.2, 3.5 Hz, 1H), 2.67 — 2.60 (m, 3H), 2.32 — 2.24 (m, 2H), 2.17 (s, 3H), 2.06-1.99
(m, 1H), 1.60-1.57 (m, 1H), 1.33 — 1.27 (m, 6H), 0.97 — 0.90 (m, 1H) *C NMR (151 MHz, CDCl;)
5 193.0, 170.1, 165.0, 144.0, 141.4, 130.5, 128.1, 125.2, 121.6, 121.3, 81.3, 66.7, 59.4, 58.5, 48.4,
39.0, 29.7, 23.8, 21.3, 19.8, 14.5, 13.6; HRMS (ESI) calcd for C23H20N,O3 [M+H]": 381.2173,
Found: 381.2172. The enantiomeric excess was determined by Daicel Chiralpak OZ-H (25 cm),

Hexanes/IPA = 85/15, 0.8 mL/min™' , A = 320 nm, tg (major) = 50.15 min, tg (minor) = 63.91 min.

2s, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, colorless oil, 16.1 mg, 95% yield, >
50:1 dr, 88:12 er. [a]p*® +143.5 (c 1.0, CHCls); Analytical data: '"H NMR (600 MHz, CDCl3) &
9.78 (s, 1H), 7.51 (s, 1H), 7.23 (td, J="7.7, 1.1 Hz, 1H), 6.96-6.89 (m, 3H), 4.90 (s, 1H), 3.92-3.89

(m, 1H), 3.85 (dd, J=18.2,9.9 Hz, 1H), 3.73 (s, 3H), 3.48 (dd, J=11.2, 3.5 Hz, 1H), 2.63 (dd, J =
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15.8, 3.9 Hz, 1H), 2.31-2.24 (m, 2H), 2.16 (s, 3H), 2.05-1.99 (m, 1H), 1.60-1.57(m, 1H), 0.96-0.89
(m, 1H). *C NMR (151 MHz, CDCl3) § 193.1, 170.2, 164.8, 144.0, 143.3, 130.9, 128.8, 123.9,
121.5, 109.6, 81.1, 66.8, 58.3, 50.8, 48.4, 38.9, 24.0, 21.3, 19.8; HRMS (ESI) calcd for
C20H22N,03Na [M+Na]™: 361.1523, Found: 361.1523. The enantiomeric excess was determined by
Daicel Chiralpak OZ-H (25 cm), Hexanes/IPA = 80/20, 0.8 mL/min’!, A = 320 nm, tg (major) =

39.08 min, tg (minor) = 49.58 min.

CO,Ph

2t, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, pale yellow oil, 18.0 mg, 90% yield, >
50:1 dr, 88:12 er. [a]p** +163.9 (c 1.0, CHCls); Analytical data: '"H NMR (600 MHz, CDCl3) &
9.86 (s, 1H), 7.54 (s, 1H), 7.42-7.37 (m, 2H), 7.25-7.21 (m, 2H), 7.16 (dd, J=13.00, 1.7 Hz, 2H),
7.00-6.94 (m, 2H), 6.90 (d, J= 11.7Hz, 1H), 5.13 (s, 1H), 3.98 (t, J= 14.2 Hz, 1H), 3.89-3.82 (m,
1H), 3.60 (dd, J = 16.8, 5.3 Hz, 1H), 2.68 (dd, J = 24.8, 4.7 Hz, 1H), 2.43-2.28 (m, 2H), 2.19 (s,
3H),2.11-2.03 (m, 1H), 1.67-1.61 (m, 1H), 1.00-0.90 (m, 1H). "*C NMR (151 MHz, CDCl;) 5 193.2,
168.4, 166.6, 151.0, 144.0, 143.0, 131.0, 129.32 128.9, 125.4, 123.9, 121.9, 121.9, 121.4, 110.0,
80.4, 66.6, 58.6,48.4,38.8,24.0,21.3, 19.7; HRMS (ESI) calcd for C25sH2sN>03 [M+H]": 401.1860,
Found: 401.1861. The enantiomeric excess was determined by Daicel Chiralpak OZ-H (25 cm),

Hexanes/IPA = 70/30, 0.8 mL/min"!, A = 320 nm, tr (major) = 28.77 min, tg (minor) = 35.52 min.

COan

2u, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, colorless oil, 19.1 mg, 92% yield, >
50:1 dr, 88:12 er. [a]p?° +88.3 (c 1.0, CHCl3); Analytical data: '"H NMR (600 MHz, CDCls) § 9.82
(s, 1H), 7.55 (s, 1H), 7.42 (d, J=7.2 Hz, 2H), 7.39 (t, J= 7.2 Hz, 2H), 7.34 (t, J="7.2 Hz, 1H), 7.24

(t, J="7.8 Hz, 1H), 6.96-6.89 (m, 3H), 5.19 (s, 2H), 4.96 (s, 1H), 3.91 (t, J=9.0 Hz, 1H), 3.84 (d, J
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= 8.4 Hz, 1H), 3.50 (dd, J=10.8, 3.0 Hz, 1H), 2.64 (d, J= 16.2 Hz, 1H), 2.30-2.26 (m, 2H), 2.18
(s, 3H), 2.05 (d, J=16.8, 1H), 1.60 (t, J = 7.2 Hz, 1H), 0.94-0.91 (m, 1H). '*C NMR (151 MHz,
CDCl3) 8 192.9, 169.6, 165.0, 144.5, 143.3, 136.7, 130.8, 128.8, 128.6, 128.2, 128.1, 123.8, 121.5,
109.7, 81.2, 66.7, 65.4, 58.3, 48.5, 38.9, 23.8, 21.2, 19.7; HRMS (ESI) calcd for CasH2sN20O3Na
[M+Na]*: 437.1836, Found: 437.1834. The enantiomeric excess was determined by Daicel
Chiralpak OZ-H (25 cm), Hexanes/IPA = 80/20, 0.8 mL/min"', A = 320 nm, tr (major) = 35.38 min,

tr (minor) = 46.51 min.

COziPr

2v, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, pale yellow oil, 15.0 mg, 82% yield, >
50:1 dr, 90:10 er. [a]p** +109.8 (c 1.0, CHCls); Analytical data: '"H NMR (600 MHz, CDCl3) &
9.82 (s, 1H), 7.51 (s, 1H), 7.23 (t, J= 7.6 Hz, 1H), 6.95-6.87 (m, 3H), 5.09-5.05 (m, 1H), 4.87 (s,
1H), 3.91 (t,J=9.7 Hz, 1H), 3.84 (dd, J=18.4, 10.1 Hz, 1H), 3.49 (dd, J=11.1, 3.1 Hz, 1H), 2.63
(d, J=16.3 Hz, 1H), 2.32-2.23 (m, 2H), 2.17 (s, 3H), 2.05-2.00 (m, 1H), 1.61(d, J=13.0 Hz, 1H),
1.30 (t, J= 5.3 Hz, 6H), 0.96-0.89 (m, 1H). *C NMR (151 MHz, CDCl3) § 193.1, 169.5, 164.5,
144.0, 143.4, 130.8, 128.8, 123.8, 121.3, 109.6, 82.0, 66.7, 66.6, 58.2, 48.4, 39.0, 24.0, 22.1, 21.3,
19.7; HRMS (ESI) caled for CxHyN,O3;Na [M+Na]": 389.1836, Found: 389.1835. The
enantiomeric excess was determined by Daicel Chiralpak OZ-H (25 cm), Hexanes/IPA = 80/20, 0.8

mL/min”!, A = 320 nm, tr (major) = 27.58 min, tg (minor) = 35.43 min.

2w, ethyl acetate/petroleum ether = 1/1 to ethyl acetate, pale yellow oil, 15.0 mg, 79% yield, >
50:1 dr, 90:10 er. [a]p** +135.5 (¢ 1.0, CHCls); Analytical data: '"H NMR (600 MHz, CDCl3) &

9.79 (s, 1H), 7.51 (, s, 1H), 7.21 (t, J= 7.6 Hz, 1H), 6.94 (d, J = 7.5 Hz, 1H), 6.91 (t, J = 7.4 Hz,
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1H), 6.86 (d, J=7.8 Hz, 1H), 4.83 (s, 1H), 3.90 (t, J=9.2 Hz, 1H), 3.83 (q, J=9.9 Hz, 1H), 3.48
(dd, J=11.1, 3.3 Hz, 1H), 2.64 (dd, J=16.0, 3.7 Hz, 1H), 2.31-2.23 (m, 2H), 2.17 (s, 3H), 2.06-
2.00 (m, 1H), 1.62-1.60 (m, 1H), 1.52 (s, 9H), 0.96-0.89 (m, 1H). *C NMR (151 MHz, CDCl3) &
193.3, 169.8, 163.9, 144.0, 143.5, 130.8, 128.7, 123.8, 121.2, 109.4, 83.3, 79.5, 66.7, 58.2, 48.4,
39.1, 28.5, 21.3, 19.8; HRMS (ESI) caled for Co3H2oN>O3 [M+H]": 381.2173, Found: 381.2175.
The enantiomeric excess was determined by Daicel Chiralpak OZ-H (25 cm), Hexanes/IPA = 80/20,

0.8 mL/min’!, A = 320 nm, tg (major) = 19.95 min, tg (minor) = 24.57 min.
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CO,Et

2m

Table S2. Crystal data and structure refinement for 2m. CCDC1977098

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

o

o/
pre

y/°

Volume/A?

V4

pcalcg/cm3

wmm’!

F(000)

Crystal size/mm’

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A~

3. Crystal data and structure refinement for compound 2m.

2m
Ca2H27BrN20O4
463.36

100(2)
Monoclinic
P1211
12.2117(4)
7.7360(3)
12.9006(4)

90

116.8450(10)

90

1087.38(7)

2

1.415

2.825

480

0.510x 0.220 x 0.180
CuKa (A =2.825)
3.84 to 80.25

-15<=h<=15, -9<=k<=8, -16<=1<=16
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Copies of NMR spectra of 2g
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Copies of NMR spectra of 2h
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Copies of NMR spectra of 2i
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Copies of NMR spectra of 2j
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Copies of NMR spectra of 2k
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Copies of NMR spectra of 21

aTig

HAME wp-5-143-2
EXPRO 1
FROCHD 1
Data_ 20130805
Time 20.28
IKSTRUM apact
FROEHD 5 mm PABEO BE/
PULFROG 2q30
D 65536
SOLVENT coC13
NS 8
DS a
SHH B012.820
FIDRES 0.122266
] 4.0B3A3EE
RC 87.16
o £2.400
DE &.50
TE 00.8
D1 1.00000000
o0 1
CHANNEL f1 ===
SFO1 400.1522008
HUC1 14
Pl 10.75
1 E5E3E
SF 400.1500037
WoW EM
88B a
LE 0.30
GE a
| ” | PC 1.00
T T T T T T T T T T
9 8 7 [ 5 4 2 1 FPm
fad) e [t -] = (| [= = | (o -]
- o l=l= = il alelnl= 2 ledlenl=1 l=] =] =
o~ [ T e | o uwy ~ = o - W
o @ @ n o= - CEWOM N WD - - o oW
— oo o o o= - N ACNO B BT @ o ol AR
: A - s - NMSE N MT R o [ DN
” @ un - - o™ o + T+ T + + 1 + + * v o .
@ oo w = = M o S W oW @ m Moo
— — — - = - Ll ol - T T i ol el
T T T T T T T T T T T T T T T T T T T T T 1
210 200 1%0 180 170 160 150 140 130 120 110 100 S0 80 70 60 S0 40 30 20 ppm

S63



ppm

&0 50

70

Copies of NMR spectra of 2m

i 5 11 2 3R H
fa~ag-gnaeggen-gRgeGEeaos
Iog4385 48 8 483 & 4
4 =T s B TUE
I "3k I £ £ ShETPT—
% : 8 = BEL 6T~
= 5 9ee 12—
P ET0°FE
udldel B .
frE = -
ERESEEpR unuanaf Rdnanilany m
- LEG " BE—
LOT B —
I
P =20 ZTE 8 ~—
—
LT SZ9°6S
m 50T ZGL 99—
L 008 9L
(2]
u.hwg ﬁo.:.v
10T PETLL
0T QE T8
= ™M
=107
170
o O 978" OTT—
=ZlE ES9ETT—
[ 0L SELTGTT—
299 TET~—
BLTEET—
S6FEFT ~—
Fw 09L ERT
—EnL
P o=aen LEO PaT—
ET .
) S0 THL BT —
STy
[~ &8
9bE " E6T —
= o
|||J [

120 110 100 90 20
S64

130

200 1%0 180 170 1l&0 150 140

210

et LU



Copies of NMR spectra of 2n
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Copies of NMR spectra of 20
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Copies of NMR spectra of 2p
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Copies of NMR spectra of 2q

i ] ] g 82 &
bgrac—ggengane-g5a98[oR°8
DR ER R L
w w U - ] ] el P T—
E 7 T28°6 T~
96L TZ—
5] M -
B zmm..._um w Can 9EBET
=z Y ELEEREFEREC P R LELE: B
€T [
ez F £66LE—
w1
z9z1
i ) '
%z LEb 05—
bt F e 11968
811 51 ~
B P 0Lz 09"
E 5l =&
0951 LUT 0L~
Em." b oo 2700 ELLT9L
Y/ e 5869 >
i =2 96T LL
851E T EED 2B
B0ET 3)@
LIET P
®ET
£££T —FT
ez =E
SE9T =2l .
ovrez Fe 20y ZI1° 80T —
2992 2oz
1992
WLET
FORE 058" 22T —
£192 —_— b =T B0E 62T~
1282 | LLOCOET
%m.m EEPOET
£25E
ST Lo BESEPT~—
IE9E POE ST
IPEE
SS9
66T 101
00T o0 |
00y |7u|__._
L pia) .

) — 01 TZZ 89T~
Mh‘w £76°69T—"
2T
196 o
5909
8409
SL59

S90°E6T—
]
ShiL
WL
ISEL
rEe—" — L =

Fpm

200 1%0 180 170 160 150 140 130 120 110 100 S0 20 70 &0 50 40
S68

210




Copies of NMR spectra of 2r
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Copies of NMR spectra of 2t
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Copies of NMR spectra of 2v
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Copies of NMR spectra of 2w
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5. HPLC Traces of synthetic compounds

HPLC Chromatographs of 2b

S75

“DADT D, Sig=120 4 Ref=0iT [E\dalaup-5ibefore\d80 2018-06-16 21-17-08xp5-51-5.0) = =
mAU o
1200 o
1000
2003
6001
400
2004
0
T T T T T T T
0o 0 _20 30 40 50 0 min
No. Retention Time Area Height Relative Area
min mAU*s mAU %
1 40.043 2.13032e5 1469.23206 50.2492
2 51.842. 2.10919e5 1169.27661 49,7508
VD1 B, Wawelength=320 nm (E \date 5C0180724 2019-06-24 12-57-34\xp-5-127-2—002.0)
mAL
A00
700
400 -]
Em_
400 *
3004 - ,\c?‘@
200 g &
100 :pg:@‘
o N
1‘0 3‘) 30 4‘0 5‘0 ﬁl} min|
No. Retention Time Area Height Relative Area
min mAU*s mAU %
1 43.465 1.19548e5 886.02887 91.9740
2 58.245 1.04322e4 70.95335 8.0260



HPLC Chromatographs of 2¢

VWD1 B, Wavelength=320 nm (E\dal\p-5120180724 2019-0416 20-35-66\s-C-4.0)
mAU -
300 g
250 2
2007
150
100
50
E — : — e —
0 10 20 » 4 50 @ 70 80 mil
No. RT Area Height % Area
1 35.025 6.91320e4 329.98679 49.9686
2 68.870 6.92187e4 235.76665 50.0314
VWD1 B, Wavelength=320 nm (E\dai\p- 520180724 2019-09-09 164 1-1 3KLS-C-41-6.0)
mAl 3 [rs]
60 @
50_
40 o,
%0 S &
204 :Ej.@'
10_‘/—k,_/'\—/\~,—_/x.-/\_’¥/\
o A
0 1I0 2:) 4'0 5|0 ﬁ;) ?':) 80 QIJ- ming
No. RT Area Height % Area
1 38.108 | 3962.78296 14.82190 13.0630
2 76.795 2.63731e4 69.19044 86.9370
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HPLC Chromatographs of 2d

DAD1 B, Sig=340 4 Raf=off (E\data\XP-5(2}\zyx 2019-08-31 08-43-12AXL5-C43-1.D)

mAL
- : .
300 &
200
100
0 .
o % e P P %
No. RT Area Height % Area
1 37.080 9.62686e4 327.08124 50.3451
2 64.143 9.49487e4 274.99734 49.6549
DADT B, 5ig=340,4 Ref=0ff [E\dala\XP-5(2)\zyx 2019-08-31 20-30-02XLS-C67-20)
mAU_ g
350 g
m_
zm_
2004 0»59}
150 8 &
1004 g
m'M
o__ % 5 PR P %
No. RT Area Height % Area
1 35.873 1.01902e4 52.73842 9.8446
2 60.762 9.33200e4 307.12946 90.1554
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HPLC Chromatographs of 2e

VD1 B, Wavelength=320 nm (E \data\xp-5'wp-& 2019-09-26 16-58-41\ds-c-T7-3.D)

g ¢
8
&IJ 10|0 Iminy
No. RT Area Height % Area
1 38.237 1.16299E5 286.91916 50.0173
2 80.836 1.16219E5 211.78023 49.9827

“VWD1B, Wavelength=320 nm (EAJat\xp-5%wp-5 2019-09-26 16-584 TWEC-77-3-0020)

mAL

300

S78

100
No. RT Area Height % Area

1 37.415 3.67997E4 104.25102 14.8316

2 79.795 2.11317E5 370.10733 85.1684

i}



HPLC Chromatographs of 2f

DAD1 A, Sig=3204 Ref=off (E A\data\sp-5{before \dB0 2018-07-27 11-35-34\xp-5-74-1.0)

mALl A h,
\ n§‘6_
600 g o
500 S
_‘m_
300 =
m_
100
o
T T T T T T T T L
0 5 10 15 20 25 30 kS 40 45 min)
No. RT Area Height % Area
1 25.936 5.18537e4 716.78241 49.8930
2 40.256 5.20761e4 455.96027 50.1070
VWD1 B, Wavelength=220 nm (E\daBwsic'20180724 2010-07-26 09-30-00\XL5-C-51-2.0)
&
e
i.@?}"
eI
10 20 30 a0 50 60min
No. RT Area Height % Area

1 27.686 1.29381e4 163.82076 81.1414

2 44.884 | 3007.01587 24.31292 18.8586
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HPLC Chromatographs of 2g

WWD1 A, Wavelength=320 nm (E \data\xp-5wp-5 2018-12-03 13-60-58\dsc-85-1.0)

mAL 3 A%
ot g
5003 g &
400 g &
300 =
200 3
3 /k
o .
0__ ______15 _20_ %0 % 40 45 i
No. RT Area Height % Area
1 30.965 3.08176e4 509.28607 50.1622
2 41.068 3.06182e4 284.32397 49.8378

VWD1A, Wawelength=320 nm (E\data\xp-5wp-5 2018-12-03 13-50-58\de-c-85-1--002D)

mAL

1000

am_

400 -]

m_

200 -

0
0 5 10 _ 15 20 _ min
No. RT Area Height % Area

1 30.274 5.97726e4 987.68182 82.5971
2 40.911 1.25939e4 137.09364 17.4029
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HPLC Chromatographs of 2h

DAD1 A, Sig=3204 Ref=off (E A\data\sp-5{before \dB0 2018-07-28 10-37-27wp-5-75-1.0)

mALl
m_
250-
2003
1503
100
503
0
T T T T L T T —
o____ 5 10 15 2 ) i
No. RT Area Height % Area
1 25.139 2.93062e4 331.52722 49.2649
2 31.087 3.01808e4 275.64615 50.7351

“VWD1B, Wawelength=320 nm [EMatp 520180724 2015-07-02 09-35-08Ws-c-41-3-002.0)

mAL -
1000
A00 <
600 -]
400-]
m_
0 .
0 5 10 15 2 25 0 il

No. RT Area Height % Area

1 26.718 7.76248e4 1178.16711 82.3820

2 33.203 1.6606e4 226.29604 17.6180
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HPLC Chromatographs of 2i

S82

VWD1 A, Wavelength=280 nm (EMiak 520180724 2019-08-14 15-36-200p-5-138-1 D)
mAL
140
120
100
804
&0
20
203
0
o 0 7 i
No. RT Area Height % Area
1 73.633 3.36722e4 167.16280 50.4061
2 100.227 | 3.31297e4 120.05046 49.5939
VWD1 B, Wavelength=320 nm (E\dal\xp-520180724 2019-08-15 14-20410p-5-130-6 D)
mALU o
175 ;
1503
125
100 R %é,‘-}
75 5 g
50 s
25___..._,./\_,—%__’_&_,‘
04
T T T T T T T T T T T T T T T T
0 20 0 80 100 min}
No. RT Area Height % Area
1 71.709 | 5236.77490 32.90313 8.0193
2 98.012 6.00655e4 163.32048 91.9807



HPLC Chromatographs of 2j

VD1 B, Wawelength=320 nm (E\data\xp-5'20180724 2019-04-14 17-24-15\le-c-1.0)

No. RT Area Height % Area
1 47.386 7.64265e4 398.95837 50.9014
2 91.550 7.37198e4 400.32397 49.0986
“VWD1B, Wavelengin=320 nm (EVdalavep 520180724 2019-04 14 1640-17%ls-c-1.0) = =
mAL -
BOO -
m_
400
o
200 3 *.'-"’@
u®
o dt g
0 20 40 80 & 100 i
No. RT Area Height % Area
1 44.844 1.57697e5 972.56158 98.0776
2 95.491 | 3090.99927 19.05363 1.9224
HPLC Chromatographs of 2j (for 1.2 mmol scale)
AL
1000
aoo—f
00—
a0 o @u"ﬂ
200—; g@s@%‘
® " 0 0 W i
# il v [ RS HERET Ifmil ve 2
1 45,717 236752.9 1190.6 3.3142 0.12 96,389 MM
2 91.913 8870.6 30.9 4.7792 0.361 3.611 MM
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HPLC Chromatographs of 2k

VD1 B, Wawelength=320 nm (E \data\xp-520180724 2018-09-11 08-24-03\(P-5-139-8(2)--002.D)

mAl 4
350
m_
250_
2003
150 3
1003
m_
0-
T T T T T T T T T
0 20 40 60 80 100 120 min
No RT Area Height % Area
1 59.486 1.61742e5 395.57379 47.9291
2 86.121 1.32827e4 35.45404 3.9361
3 96.594 1.62436e5 206.61314 48.1248
VWD1 B, Wavelength=320 nm (E\datup-520180724 2019-09-11 09-24-03VAP-5-138-812) D)
mAL <
200
150
100} %@?\
5 W
50 é‘@tﬁ
P S N e
0 20 4 60 80 100 120 min
No. RT Area Height % Area
1 62.102 1.08310e5 250.56642 90.1119
2 106.461 | 1.18851e4 18.39356 9.8881

S84



HPLC Chromatographs of 21

VWD A, Wavelength=310 nm (E\data\p-5'20180724 2018-08-05 16-56-14\xp-5-143-1D)

mAL ,—0‘:
ot "
E § &
1250 3 e
10003
7503
5003
25‘}_
0 I
o5 10 _ 1520 30 3 30 45 min
No. RT Area Height % Area
1 26.656 1.93931e5 1991.11963 49.3217
2 38.229 1.99265e5 1127.86975 50.6783

VWD1 A, Wawelength=310 nm (EMdatalup-5'20180724 2018-08-05 18-42-11\wp-5-143-2 D)

No. RT Area Height % Area
1 27.277 9.14401e4 931.90857 73.8354
2 40.178 3.24090e4 184.03590 26.1646

S85



HPLC Chromatographs of 2m

mAL ]

800

600 <

400

200 4

DAD1 C, Sig=320, 4 Ref=off (E\data\XP-5(2\zyx 2019-08-06 17-31-04\xp-5-144-1.0)

T
120

— 20 40 & __ & 100 e
No. RT Area Height % Area
1 | 61.872 | 2.55968e5 | 804.04749 | 32.2865
2 | 76.063 | 1.22517e5 | 356.93442 | 15.4537
3 | 86.490 | 1.41587e5 | 338.61230 | 17.8590
4 | 102.889 | 2.72731e5 | 552.85773 | 34.4008

DADT C, 5ig=320 & Ref=0fT (E WalaXP-5(2 Jzyx 2019-09-07 095120up-5-144-2.0)

- 20 40 80 _ 80 100 120 min
No. RT Area Height % Area
1 64.585 2.7817e5 828.94562 80.7979
2 110.507 | 6.62149e4 161.24443 19.2021
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HPLC Chromatographs of 2n

mAL

VWD1B, Wawelength=320 nm (E\data\xp-5'20180724 2019-08-27 15-20-57\xle-c-62-1.D)

200 =
1753 i
150
1253
1003
754
E
%_M
0 -
10 20 ) 40 50 60 7 mirl
No. RT Area Height % Area
1 57.508 4.17157e4 215.41885 50.0375
2 72.701 4.16532e4 159.87820 49.9625

VWD1 B, Wawelength=320 nm (E\data\xp-5120180724 2019-08-27 17-49-48\ws-c-62-2.D)

10 20 0 40 50 ) min
No. RT Area Height % Area
1 60.065 1.51607e5 564.05188 80.0897
2 75.978 3.76896e4 136.10732 19.9130
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HPLC Chromatographs of 20

mALl 4

VYW D1 A, Wawelength=320 nm (Eldata\xp-5'wp-5 2018-12-06 12-20-08\P-5-143-3D)

S88

1200
10004 .35‘59? &
500 g,@‘% o
600 o T e
o] =®
2003
o .
10 20 30 40 ) & min
No. RT Area Height % Area
1 32.385 1.58344e5 527.92242 50.0742
2 41.473 1.57874e5 404.79361 49.9258
VWD1 A, Wavelengin=320 nm (EdaBwp-5wp-5 2019-12-02 21-07-22KP-5-143-4 D)
mAL
80 =
s
e E fe‘-&‘)
o 9 &
20 §3§
Q—>\—«—/L
o @ © I
No. RT Area Height % Area
1 34.171 | 2592.32178 11.52236 18.0933
2 43.089 1.17352e4 39.48227 81.9067



HPLC Chromatographs of 2p

VWD1 E, Wavdengh=320 nm (E.dalawp-5L20180724 2010-08-20 16-00-22wp-5-141-10)
mAL =
2
4005
350 3
300 @0
250 i o
2004 &
1503
100
505
0
T T 1 L] 1 1 1 T 1
5 10 15 20 25 30 a5 40 45 o
No. RT Area Height % Area

1 22.696 1.47254e4 199.50711 11.3098

2 26.132 1.39879e4 178.81096 10.7434

3 35.544 5.03571e4 437.05756 38.6767

4 41.547 5.11297e4 394.29492 39.2701

VWD1 B, Wawelength=320 nm (E\datalp-5'201807 24 2018-08-20 16-00-32p-5-141-1-002.D)

No. RT Area Height % Area

1 35.809 2.74856e4 282.36868 19.3646

2 40.924 1.14452e5 854.30878 80.6354
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HPLC Chromatographs of 2q

VD1 B, Wawelength=320 nm (E\data\xp-520180724 2019-08-16 08-11-50\p-5-138-3.D)

mAL o @
1403
120 g
100 8
a0
603
40 =
20
0_,_______.—4‘-——-_/_,\-—._--— '
T —— T " L —T T T T T T
0 5 10 15 2 25 il 35 min
No. RT Area Height % Area
1 24.179 1.29673e4 159.39363 50.7623
2 33.662 1.25779e4 90.64059 49.2377
VWD B, Wavelength=320 nm (E\datawp-5@0180724 2018-08-16 08-11-500p-5-130-3-002 D)
mAU
ﬁm-
m_
m_
> . £
200 g &
G
1004
[T y/-\\_
0 5 10 15 25 ) 35 i)
No. RT Area Height % Area
1 23.709 5.51240e4 679.70770 85.1009
2 33.402 | 9650.87793 81.63828 14.8991
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HPLC Chromatographs of 2r

“VWD1 B, Wavelength=320 nm (EAdaixp 520180724 2019-08-05 09-34-2 1\WLS-C-71-1 D)

No. RT Area Height % Area
1 52.063 | 2.31050e4 | 140.14931 | 38.1226
2 61.268 | 6908.07324 41.89958 11.3982
3 65.716 2.34374e4 116.97540 38.6711
4 83.689 | 7156.55908 | 29.77675 11.8081

“VWD1 B, Wavelength=220 nm (E)daE\ep 520180724 2019-08-05 09342 11XL5-C-71-1-002.0)
mAL
m_
300 =
2503
2003
1504
100
LN
0- T .l T T T T T T T T T T
0 1‘0 210 30 410 61[0 7:] min|
No. RT Area Height % Area
1 50.149 6.06618e4 388.43484 62.2373
2 63.913 3.68068e4 213.99442 37.7627
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HPLC Chromatographs of 2s

VWD1A, Wawelength=320 nm (E\data\xp-5'20180724 2018-09-22 12-25-49xp-5-89-2.0)

— 0 20 _ 30 - min
No. RT Area Height % Area
1 41.169 3.67444e4 243.64258 48.3547
2 48.553 3.92450e4 248.44824 51.6453

VWD1 A, Wawelangth=320 nm (EAdata\xp-5'20180724 2018-09-22 13-28-19\xp-5-89-2.0)

mAL 4
1750
1500
1250

750
500
250

miirn|

No. RT Area Height % Area
1 39.077 3.41089e5 2001.09617 87.9516
2 49.580 4.67256e4 340.69925 12.0484
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HPLC Chromatographs of 2t

VWD1 B, Wawelength=320 nm (EMdal\xp-520180724 2019-09-17 09-54-39XLS-C-77-1.0)
uwy
1500 3 -
1250
10004
750
B[00 <
2504
0- T T T T T T T
1] é 1ICI 1r5 2‘0 2..IS 3[5 ming
No. RT Area Height % Area
1 29.462 2.51084e5 1859.48901 49.4902
2 35.413 2.56257e5 1479.70117 50.5098

“VWD1 B, Wavelength=320 nm (EJaBxp- 520180724 20190517 11-02-16\s-c-69-2.0)
mAL
17503
1500 3
1250
1000 4
750
5004
m_
0
L T T T ™ T T
0 5 10 15 20 25 35 .
No RT Area Height % Area
1 28.768 2.52711e5 2082.52.26 87.9854
2 35.523 3.45084e4 276.00833 12.0146

S93



HPLC Chromatographs of 2u

VWDT A, Wavelength=320 nm (EAdaep- 5120180724 2016-09-22 13-26-19\p-5-89-2-002.D)
mAL
100
ao_
ﬁa_
40
20
o_
1_ID _ 2;} _ 3-:D 4ID _ 5|ﬂ- min
No. RT Area Height % Area
1 38.732 1.81713e4 113.14646 44.2811
2 45.277 | 1844.74878 19.29135 4.4954
3 47.635 1.88663e4 98.53289 45.9749
4 58.027 | 2153.80469 11.71779 5.2486
VWD A, Wavelengih=320 nm (E\daBwp-520180724 2016-00-22 13-28-19Wp-5-89-2—003.0)
mAL 3
1750
15004
1250
1000
750
Em_
2504
o~
1|o 2‘0 J-ID 4'0 56 miiny
No. RT Area Height % Area
1 35.384 3.40510e5 2054.65234 87.8233
2 46.513 4.72118e4 292.32117 12.1767
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HPLC

Chromatographs of 2v

VW D1 B, Wawelength=320 nm (E\data\xp-520180724 2019-06-14 14-38-32(P-5-124-1-002.D)

mAU E & -
350 ] g
300
2504
200
1504
100
504
04 . S
1] é 1‘0 1‘5 20 2,‘5 3‘) imiiny
No. RT Area Height % Area
1 26.427 3.13219e4 422.33765 50.7728
2 33.130 3.03684e4 307.95016 49.2272

VWD1 B, Wawelength=320 nm (E\datalup-5'201 80724 2018-08-08 11-12-61\XL5-C-71-3.0)

(1] 15 25 flI} 3r5 Irl1in
No. RT Area Height % Area
1 27.575 | 4.88699e4 | 521.21484 | 90.2439
2 35.430 | 5283.22900 | 49.11884 9.7561
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HPLC Chromatographs of 2w

VW D1 B, Wawelength=320 nm ( Eidatalxp-520180724 201 0-06-14 14-38-32%P-5-124-1.D)
maAl -

23.435

700

500
400

2004
100

imiry

No. RT Area Height % Area

1 19.471 4.76360e4 832.45428 49.7588

2 23.435 4.80977e4 627.02710 50.2412

VwWD1B, Wawelength=320 nm (E\data\xp-520180724 2019-06-20 14-10-12\xp-5-126-4.D)

miin}

No. RT Area Height % Area

1 19.950 1.04422e5 1777.11414 89.6269

2 24.567 1.20855e4 182.92143 10.3731
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