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General information

Chemicals were purchased from commercial suppliers and used without further purification
unless otherwise stated. Dichloromethane was dried over calcium hydride overnight then
distilled priori to use. Toluene and THF were distilled over sodium/benzophenone priori to use.
Reactions were monitored by TLC on silica gel 60 F254 plates. Visualization on TLC was
achieved by use of UV light (254 nm). Column chromatography was performed using Tsingdao
silica gel (200-300 mesh). 'H NMR and '*C NMR spectra were recorded on a Bruker 400 MHz
NMR spectrometer operating at 400 MHz for proton and 100 MHz for carbon in CDCl;, acetone-
ds or DMSO-ds, and internally referenced to tetramethylsilane signal or residual protio solvent
signals. Coupling constants are reported in Hertz (Hz). Abbreviations are used as follows: s =
singlet, d = doublet, t = triplet, ¢ = quartet, m = multiplet, br = broad. Data for '3C NMR are
reported in terms of chemical shift (8, ppm). Enantioselectivities were recorded on Agilent HPLC
using CHIRALPAK columns. The chiral stationary phase was Daicel Chiralpak IA, IC, ID, IE,
IG, AD-H, AD-3 or OD-3 column (@ = 0.46 cm, length = 25.0 cm). IA, IC, ID, IE, IG, AD-H,
AD-3 or OD-3 column columns were purchased from Daicel Chemical Industries (Shanghai,
China). UV absorption was monitored at 214 nm, 254 nm, 260 nm, 273 nm or 280 nm. High
Resolution Mass Spectrometry was performed on a Agilent Technologies 6230 TOF LC/MS
under the conditions of electrospray ionization (ESI) in both positive and negative mode. X-ray
crystallography analysis of single crystal was performed on an Agilent SuperNova-CCD X-Ray

diffractometer.
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Table S1. Reaction optimization of 1¢ with 2-fert-butylindole 2a“

Dol
o N Me O N

ZtBu

oo

0.0
O/PiOH

<98

(R)-C1, Ar=1-naphthyl
(R)-C2, Ar=2-naphthyl
(R)-C3, Ar=4-tBuCgH,
(R)-C4, Ar=24,6-iPr3CgH,
(R)-C5, Ar=9-phenanthryl
(R)-C6, Ar=9-anthryl
(R)-C?, Ar=2,4,6-Cy3C6H2

@ on
—_—
Br 1c solvent, 25°C ¢ O
4 @\)L” Me
H Br
©i/ft8u 3c
2a

Entry CPA Solvent Yield (%)° ee (%)°
1 (R)-C1 toluene 60 82
2 (R)-C2 toluene 86 78
3 (R)-C3 toluene 89 83
4 (R)-C4 toluene 50 82
5 (R)-C5 toluene 87 83
6 (R)-C6 toluene 76 90
7 (R)-C7 toluene 46 88
8 (R)-C6 CHxCl, 74 87
9 (R)-C6 CICH>CH:Cl 64 74
10 (R)-C6 PhCF; 61 88
11 (R)-Cé6 1,2,4-trichlorobenzene 80 94

124 (R)-C6 1,2,4-trichlorobenzene 84 94
13¢ (R)-C6 1,2,4-trichlorobenzene 86 94
14/ (R)-C6 1,2,4-trichlorobenzene 86 94
15¢ (R)-Cé6 1,2,4-trichlorobenzene 81 93
16" (R)-C6 1,2,4-trichlorobenzene 86 94

“Reaction conditions: 1¢ (0.10 mmol), 2a (0.10 mmol), 5 mol% of CPA, solvent (2 mL), at 25 °C
for 1 h unless noted otherwise. “Isolated yield. ‘Determined by HPLC analysis on a chiral
stationary phase. “Reaction conditions: 1¢ (0.12 mmol), 2a (0.10 mmol) in 1,2,4-
trichlorobenzene (2 mL) with 5 mol% of (R)-C6. ‘Reaction conditions: 1¢ (0.14 mmol), 2a (0.10
mmol) in 1,2,4-trichlorobenzene (2 mL) with 5 mol% of (R)-C6. /Reaction conditions: 1¢ (0.16
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mmol), 2a (0.10 mmol) in 1,2,4-trichlorobenzene (2 mL) with 5 mol% of (R)-C6. £Reaction
conditions: 1¢ (0.14 mmol), 2a (0.10 mmol) in 1,2,4-trichlorobenzene (2 mL) with 2.5 mol% of

(R)-C6. "Reaction conditions: 1¢ (0.14 mmol), 2a (0.10 mmol) in 1,2,4-trichlorobenzene (2 mL)
with 7.5 mol% of (R)-Cé.
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General procedure for atropselective synthesis of axially chiral 3-arylindoles 3

Chiral phosphoric acid (R)-C6 (5 mol%), 1 (0.28 mmol) and 2 (0.20 mmol) were added to a
Schlenk tube, then 4 mL 1,2,4-trichlorobenzene was added via syringe in one portion. When the
reaction was completed (about 1 h) and the mixture was purified by preparative TLC (CH2Cl»/PE
=5/1 to 6/1) to give the pure products 3.

Ar
I K %
o) N 0. .0
Q PR
| R" XN 5 mol% (R)-C6 o oh
L 1,2 4-trichlorobenzene o OH OO
25°C,1h
R ' Rzﬂ\N R Ar
© H (R)-C6
1 2 3 Ar=9-anthryl
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N-(3-(2~(tert-butyl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)benzamide 3a

88% yield, 78% ee.

IH NMR (400 MHz, CDCls) § 8.49 (s, 1H), 7.92 (d, J = 7.5 Hz, 2H), 7.65 (s, 1H), 7.59 (s, 1H),
7.56 —7.47 (m, 3H), 7.38 (d, /= 8.1 Hz, 1H), 7.21 — 7.17 (m, 1H), 7.08 — 7.01 (m, 2H), 5.01 (s,
1H), 2.29 (s, 3H), 1.96 (s, 3H), 1.30 (s, 9H).

13C NMR (100 MHz, CDCls) § 166.08, 150.97, 145.46, 135.28, 135.10, 131.75, 130.13, 129.23,
128.88, 127.72, 127.17, 126.64, 122.35, 122.05, 121.52, 120.26, 119.01, 110.56, 103.46, 33.44,
30.15, 16.24, 15.65.

HRMS (ESI) Calcd for C27H20N202" [M+H]" 413.2224; Found: 413.2210.

HPLC condition: Chiralpak AD-H (hexane/iPrOH = 70/30, 1.0 mL/min, tr (major) = 4.1 min, tr

(minor) = 21.9 min.)

HPLC spectrum of racemic 3a

DAD1 A, Sig=254 4 Ref=360, 100 (Snapshot.d)
mALl 3
250 - : Signal 1: DAD1 A, Sig=254,4 Ref=360,100
200—; Peak RetTime Type Width Area Height Area
1504 #  [min] [min]  [mAU*s] [mAU] %
; o |-ome oo R [ -omeemeee |-omneee |
100'3 1 4.116 FM R 0.1482 2452.82642 275.89404 50.5654 K
50_3 2 21.677 BB 1.1838 2397.97437  30.28338 49.4346 e
P (3]
0
T ) ) L " T T T X z T y X 7 J T g 4 b T
5 10 15 20 2]

HPLC spectrum of 3a
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DADTB, Sig=254 4 Ref=360,700 (D\CHEM3Z\. TALYWILYW20210122-1 2027-01-22 07-32-17\LYW20210121-1-2.D)
3 g
mAU ] E%
250 ¥  Signal 2: DAD1 B, Sig=254,4 Ref=360,100
200_:' Peak RetTime Type Width Area Height Area
k # i i AU* AU %
150 7 ____|_Fr_nfr_q_|____]_FTT?_|_FT_L_j_i__|__FT__1___| ________ |
100—: 1 4.086 FM R ©.1469 2297.08789 260.70029 88.9253
] 2 21.876 BB 1.1178 286.07681 3.06251 11.0747 ©
] @
Eﬂ—_ & —
4 o~
T
T T T T L
5 10 15 20 2

3b

N-(3-(2-(tert-butyl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-2-chlorobenzamide 3b

85% yield, 86% ee.

'"H NMR (400 MHz, Acetone-dq) & 10.27 (s, 1H), 8.88 (s, 1H), 7.69 — 7.62 (m, 1H), 7.52 — 7.41
(m, 3H), 7.40 (s, 1H), 7.35 (d, /= 8.0 Hz, 1H), 7.11 — 7.03 (m, 1H), 6.95 — 6.86 (m, 2H), 6.56 (s,
1H), 2.26 (s, 3H), 1.98 (s, 3H), 1.35 (s, 9H).

13C NMR (100 MHz, Acetone-dg) & 165.85, 152.83, 146.07, 138.58, 136.64, 132.71, 131.52,
131.38, 130.59, 130.28, 130.03, 128.34, 128.11, 127.87, 123.35, 121.98, 121.33, 119.80, 119.02,
111.47,104.59, 34.14, 30.43, 16.47, 16.15.

HRMS (ESI) Calcd for C27H2sCIN2O2" [M+H]" 447.1834; Found: 447.1827.

HPLC condition: Chiralpak AD-H (hexane/iPrOH = 70/30, 1.0 mL/min, tr (major) = 4.0 min, tr

(minor) = 14.7 min.)

HPLC spectrum of racemic 3b
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DADT A, Sig=254,4 Ref=360,100 (Snapshot.d)

mAU 3 2
3 an
200 ;
1753
150_: Signal 1: DAD1 A, Sig=254,4 Ref=360,100
1253 . " .
E Peak RetTime Type Width Area Height Area
100 # [min] [min]  [mAU*s] [mAU] %
3 | | |
é 1 4.028 BB ©.1523 2105.08423 218.70888 49.9989
50 2 15.142 BB ©.8543 2105.17334 37.88222 50.6011

R i T B i B T e L ) R e O S B
25 5 75 10 125

75 s s i o] S g
e
iy } /\
e !
= —_—
15

HPLC spectrum of 3b

DAD1 B, Sig=254,4 Ref=360,100 (D:\CHEM32\1\DATA\LYW\LYW20210122-1 2021-01-22 07-32-17\LYW20210121-2.D)
mAU "
3 : Signal 2: DAD1 B, Sig=254,4 Ref=360,100
350 5
GUCI'*E Peak RetTime Type Width Area Height Area
E #  [min] [min]  [mAU*s] [mAU] %
250 3 el R l--mn ] |--mmmeeeen |-ommmeeee [--mnnee |
200 3 1  3.985 FM R ©.1393 3352.61304 401.03369 93.0886
E 2 14.687 VB 0.7499 248.91454 4.16134 6.9114
150 3
| [y
100 8
50 4 s
U'.1,.,.1,.'I.,..I....]r...]...1[..'.,|...,
0 25 5 7.5 10 125 15 175 2

tBu

cl OMe OH
N

@ ) l

3c

2-Bromo-N-(3-(2-(tert-butyl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
chlorobenzamide 3¢

86% yield, 94% ee. > 99% ee after recrystallization.

'"H NMR (400 MHz, Acetone-ds) & 10.26 (s, 1H), 9.05 (s, 1H), 7.64 (dd, J = 8.0, 1.0 Hz, 1H),
7.52 (dd, J = 8.0, 1.0 Hz, 1H), 7.48 (s, 1H), 7.38 — 7.34 (m, 2H), 7.11 — 7.05 (m, 1H), 6.92 (d, J
=4.0 Hz, 2H), 6.52 (s, 1H), 2.28 (s, 3H), 2.05 (s, 3H), 1.36 (s, 9H).

13C NMR (100 MHz, Acetone-dq) 5 164.23, 152.94, 146.09, 140.11, 136.66, 132.83, 132.68,
132.11, 131.87, 130.26, 129.44, 128.07, 127.86, 123.44, 122.00, 121.41, 121.34, 119.84, 119.01,
111.50, 104.48, 34.14, 30.44, 16.49, 16.24.

HRMS (ESI) Calcd for C27H27BrCIN2O2" [M+H]" 525.0939; Found: 525.0936.
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HPLC condition: Chiralpak IC (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 11.1 min, tr

(minor) = 15.1 min.)

HPLC spectrum of racemic 3¢

DAD1 E, Sig=260,4 Ref=360,100 (EACHEM3Z\I\DATALL YW \lyw20220323 ic 861610.D)
mAL o
25,
Signal 5: DAD1 E, Sig=26@,4 Ref=36@,100
204
Peak RetTime Type Width Area Height Area
154 # [min] [min] [mAU*s] [mAU] %
weef e e f-mmeennes R
10 1 16.872 BB 9.6268 1101.07922 27.63479 50.3224
5 2 14.616 BB 1.2466 1086.97205 16.38933 49.6776
e N
0 .
1 T I | I T T T T
0 2 4 6 8 10 12 14 16 18 min|
HPLC spectrum of 3¢
DAD1 E, Sig=260,4 Ref=360, 100 (E.\CHEM32\1\DATA\LYW\LY\W 20220328 2022-03-28 11-44-56\ZUIYOU-TICB51510.D)
mAL
100
Signal 5: DAD1 E, Sig=260,4 Ref=360,100
30_
Peak RetTime Type Width Area Height Area
60 #  [min] [min]  [mAU*s] [mAU] %
ol ol [ i i i " |
1 11.138 BB 8.6661 4885.88135 112.56698 97.1051 -
204 2 15.1e2 MM R 1.7886 143.27550 1.39759 2.8949 =]
e
0 —_ = :
——r " "
2 4 8 8 10 12 14 16 18 min
HPLC spectrum of 3¢ (after recrystallization)
DAD1 F, Sig=260.4 Ref=360,100 (DACHEMSTATION\DATALLYW\LYW20221214-MB-TIC851510-2.D)
mAU 1 w
300 =
1 Signal 6: DAD1 F, Sig=260,4 Ref=360, 100 =
250
2004 Peak RetTime Type Width Area Height Area
150 4 #  [min] [min] | [mAU*s] [mAU] % |
100 1 11676 VW R 0.5895 1.29506e4  323.17798 100.0000
503
E .
T T T T T T L2 T T T
0 2 4 6 8 10 12 14 16 18 min

tBu
Cl
0 O OH
N Cl
H

3d

N-(3-(2-(tert-butyl)-1H-indol-3-yl)-2,5-dichloro-4-hydroxyphenyl)benzamide 3d
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34% yield, 33% ee.

'H NMR (400 MHz, CDCL) 5 8.73 (s, 1H), 8.42 (s, 1H), 8.36 (s, 1H), 7.94 — 7.91 (m, 2H), 7.60
—7.56 (m, 1H), 7.53 — 7.49 (m, 2H), 7.41 (d, J = 8.1 Hz, 1H), 7.24 — 7.20 (m, 1H), 7.10 — 7.05
(m, 2H), 5.40 (s, 1H), 1.34 (s, 9H).

13C NMR (100 MHz, CDCLs) § 165.36, 147.96, 145.72, 134.96, 134.63, 132.32, 129.09, 128.33,

128.24, 127.17, 124.16, 123.47, 122.70, 122.33, 120.65, 118.91, 118.48, 110.81, 101.80, 33.53,
30.12.

HRMS (ESI) Calcd for C25H23C1aN20,2" [M+H]* 453.1131; Found: 453.1122.
HPLC condition: Chiralpak ID (hexane/iPrOH = 85/15, 1.0 mL/min, tg (major) = 10.8 min, tg

(minor) = 12.9 min.)

HPLC spectrum of racemic 3d

DAD1 F, Sig=273,4 Ref=360,100 (C\CHEM32\T\DATAILYW\LYW 20221226-RAC-CICI-dw-TID802010-3.D)
mAU

120 T
g 8
100  signal 6: DAD1 F, Sig=273,4 Ref=360,100 =l o
80 . . ;
Peak RetTime Type Width Area Height Area
604 #  [min] [min]  [mAU*s] [mAu] %
mmnssmmenn (EEES] EEELEES e [rremmaman |==mmemem
40 1 10.909 MF R ©.8869 4916.29785 86.41639 48.8061
204 2 12.903 FM R ©.9492 5156.82520 88.79323 51.1939
a T
——— T T T T T T T T
25 a 7.5 10 12.5 15 17.5 20 min|
HPLC spectrum of 3d

DAD1 F, Sig=273 4 Ref=360, 100 (C:\CHEM32\ \DATA\LYWLYW 2022 1226-C-CIC -dw-TID802010-2.D)
mAU J Signal 6: DAD1 F, Sig=273,4 Ref=366,100

600 o

500 - Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] % é

400 oo B | oomneeeees [-ommeees \ 2

300 1 18.886 BV @8.6583 2.74840e4 651.32257 66.4163 T
2 12.881 VB @.7187 1.38974e4 383.21616 33.5837

200

100

0

25 5 75 10 12.5 15 175 20 min|

O NH
Z tBu
M
CEH Ve
H
Cl

3e
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N-(3-(2-(tert-butyl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-2,6-dichlorobenzamide 3e
90% yield, 91% ee.

'"H NMR (400 MHz, DMSO-dq) 5 10.91 (s, 1H), 10.00 (s, 1H), 7.55 — 7.53 (m, 2H), 7.47 — 7.42
(m, 1H), 7.39 (d, /= 8.0 Hz, 1H), 7.23 (s, 1H), 7.15 (s, 1H), 7.08 — 7.04 (m, 1H), 6.91 — 6.87 (m,
1H), 6.82 (d, J= 7.8 Hz, 1H), 2.23 (s, 3H), 1.89 (s, 3H), 1.27 (s, 9H).

13C NMR (100 MHz, DMSO-ds) 5 162.48, 152.18, 144.43, 136.97, 135.58, 132.26, 131.33,
131.01, 128.98, 128.18, 127.17, 126.29, 123.27, 120.50, 120.46, 118.41, 117.81, 110.74, 103.98,
33.26, 30.01, 16.52, 15.71.

HRMS (ESI) Calcd for C27H27CIbN2O," [M+H]" 481.1444; Found: 481.1439.

HPLC condition: Chiralpak IG (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 11.4 min, tr

(minor) = 29.0 min.)

HPLC spectrum of racemic 3e

DAD1 G, Sig=280,4 Ref=360,100 (C:\CHEM32\...228-1 2022-12-28 11-20-31\LYW20221228-RAC-1-CICI-LIG851510.D)
mAU H signal 7: DAD1 G, Sig=280,4 Ref=368,100
120 4
UO—: Peak RetTime Type Width Area Height Area
100 ¥ [min] [min]  [mAU*s]  [maU] %
80 e e e |--meenoee |ommennee . !
a3 3 1 11.445 BB 1.8114 9168.71582 133.68651 50.3143
] = 2 28.547 MM R 3.5670 9846.28223 42.26851 49.6857
40
201 /\
04 : r - -
| . : . i : ; : i : . | . . . -
10 20 30 40 50 miry|

HPLC spectrum of 3e

DAD1 G, Sig=280.4 Ref=360,100 (C:\CHEM32\...21228-1 2022-12-28 11-20-31\LYW20221228-C-1-CICI-LIG851510.D)

mpll @ Signal 7: DAD1 G, Sig=280,4 Ref=360,100
300 4 Peak RetTime Type Width Area Height Area
2504 # [min] [min] [mAU*s] [mAU] %
s N (i [ [ [ [ !
1 11.393 BB 0.7837 1.91514e4d 373.79199 95.7361
150 2 29.840 MM R 4.1288 852.95813 3.44316 4.2639
100
0 g
&
a 4
T . : : T . T - . : : T : : : T :
10 20 30 40 50 miry
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O NH
~Z ~tBu

M

Br O<-:‘OH
H
Br

3f

2,6-Dibromo-N-(3-(2-(tert-butyl)-1 H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)benzamide 3f
88% yield, 91% ee.

'TH NMR (400 MHz, DMSO-de) 5 10.90 (s, 1H), 9.92 (s, 1H), 7.71 (d, J = 8.1 Hz, 2H), 7.39 (d,
J=28.0 Hz, 1H), 7.28 (t, J = 8.1 Hz, 1H), 7.24 — 7.18 (m, 2H), 7.07 — 7.03 (m, 1H), 6.90 — 6.86
(m, 1H), 6.82 (d, J= 7.8 Hz, 1H), 2.22 (s, 3H), 1.91 (s, 3H), 1.26 (s, 9H).

13C NMR (100 MHz, DMSO-ds) 5 164.44, 152.06, 144.39, 140.63, 135.54, 132.22, 131.71,
131.56, 128.97, 127.01, 126.34, 123.18, 120.46, 120.30, 120.16, 118.36, 117.81, 110.70, 103.97,
33.23, 30.00, 16.54, 15.81.

HRMS (ESI) Calcd for C27H27Br2N202" [M+H]" 569.0434; Found: 569.0432.

HPLC condition: Chiralpak IG (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 12.8 min, tr

(minor) = 30.2 min.)

HPLC spectrum of racemic 3f

DAD1 F, Sig=273,4 Ref=360,100 (E\CHEM32\.. ALYW\LYW20220616-1 2022-06-16 10-39-03\RAC-BrBr-TI1G851510.D)
mAU o3 Signal 6: DAD1 F, Sig=273,4 Ref=360,100
§ g Peak RetTime Type Wi dth Area Height Area
80 - # [min] min] [AU s] [mAU] %
L o et it [t iyt i Jremmmm e |
60 - 1 12. 9@3 BV R 12 3203 1.77020e4  114.97207 49.9230
. 2 29.340 MM R 3.9076 1.77566e4  75.73613 50.0770
20
0 —_—
————7 T ———
5 10 15 45 min
HPLC spectrum of 3f
DAD1 F, Sig=273,4 Ref=360,100 (E:\CHEM32\...YW\LYW20220615-3 2022-06-15 23-25-58\3-88-C-BrBr-TI1G851510.D)
mAU 2 Signal 6: DAD1 F, Sig=273,4 Ref=360,100
350
30072 Peak RetTime Type Width Area Height Area
250 3 #  [min] [min]  [mAU*s] [mAU] %
- ] e P | -mmmmmeees [--mmmmee |-mmmeee 1
150_5 1 12.802 MM R 1.3971 3.31716e4d 395.72653 95.5686
E 2 30.237 MM R 2.7446 1538.12634 9.34026 4.4314
100 5§ -]
50 3 S
= | @
03 .
T T — — — — —T T — — —
0 5 10 15 20 25 30 35 40 45 min
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O NH
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M
Me Oe O OH
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H

Me

Me
39

N-(3-(2-(tert-butyl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-2,6-dimethylbenzamide 3g
85% yield, 84% ee.

'"H NMR (400 MHz, Acetone-ds) 5 10.36 (s, 1H), 8.81 (s, 1H), 7.44 (s, 1H), 7.36 — 7.34 (m, 1H),
7.19 = 7.15 (m, 1H), 7.10 — 7.05 (m, 3H), 6.95 — 6.90 (m, 2H), 6.50 (s, 1H), 2.43 (s, 6H), 2.29 (s,
3H), 2.02 (s, 3H), 1.35 (s, 9H).

13C NMR (100 MHz, Acetone-ds) 5 169.20, 152.68, 146.08, 139.85, 136.65, 134.85, 132.68,
130.25, 128.98, 128.47, 128.24, 128.05, 123.37, 121.94, 121.28, 119.77, 119.00, 111.50, 104.49,
34.12, 30.45, 19.56, 16.50, 16.36.

HRMS (ESI) Calcd for C29H33N>02" [M+H]" 441.2537; Found: 441.2533.

HPLC condition: Chiralpak IG (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 10.7 min, tr

(minor) = 29.4 min.)

HPLC spectrum of racemic 3g

DAD1 G, Sig=280.4 Ref=360,100 (CA\CHEM32\...228-1 2022-12-28 11-20-31\LYW20221228-RAC-2-MeMe-LIG851510.D)
mAU 3 w Signal 7: DADL G, Sig=280,4 Ref=360,100
mé Peak RetTime Type Width Area Height Area
603 # [min] [min]  [mAU*s] [mAU] %

E| ] boroklzemasss, lzzsesnasss e |==777555 |
5’”‘5 1 10.575 BB 1.0475 5701.63623 88.19115 49.8645
40 5':? 2 28.783 MM R 3.9693 5732.62500 24.07084 50.1355
30 3
20
10

04
T T I J T 1 U I T B
5 10 15 20 25 30 35 40 45 miny

HPLC spectrum of 3g
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DAD1 G, Sig=2804 Ref=360,100 (C:\CHEM32\...21228-1 2022-12-28 11-20-31\LYW20221228-C-2-MeMe-LIG851510.D)
mAU o = Signal 7: DAD1 G, Sig=286,4 Ref=360,100
60 Peak RetTime Type Width Area Height Area
50 #  [min] [min]  [mAU*s] [mAU] %
fffffffffff el mrmnssrme e remamrm el ans ne ]
40 1 10.686 MM R ©.9723 4875.27759  69.85683 91.9476
303 2 29.449 MM R 4.2388 356.89850  1.40329 8.0524
204 e
£ 3
10
2
0
T T T T T T T T T
5 10 15 20 25 30 35 40 45 miny

O NH
Z tBu
cl OMe i OH
@\)LN Me
H
Me

3h

N-(3-(2-(tert-butyl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-2-chloro-6-
methylbenzamide 3h

94% yield, 91% ee.

'TH NMR (400 MHz, Acetone-de) 6 10.36 (s, 1H), 9.00 (s, 1H), 7.46 (s, 1H), 7.36 (d, J= 8.1 Hz,
1H), 7.29 (d, J = 4.9 Hz, 2H), 7.25 — 7.21 (m, 1H), 7.10 — 7.06 (m, 1H), 6.95 — 6.90 (m, 2H),
6.52 (s, 1H), 2.48 (s, 3H), 2.29 (s, 3H), 2.05 (s, 3H), 1.36 (s, 9H).

13C NMR (100 MHz, Acetone-ds) 5 166.18, 152.80, 146.06, 138.79, 137.86, 136.62, 132.80,
131.14, 130.38, 130.18, 129.35, 128.18, 128.08, 127.32, 123.41, 121.93, 121.32, 119.76, 118.94,
111.51, 104.38, 34.09, 30.43, 19.56, 16.49, 16.26.

HRMS (ESI) Calcd for C23H30CIN,O>" [M+H]* 461.1990; Founded: 461.1987.

HPLC condition: Chiralpak IC (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 9.0 min, tr

(minor) = 12.7 min.)

HPLC spectrum of racemic 3h
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DAD1 F, Sig=273,4 Ref=360,100 (E\CHEM32\...20220603-1 2022-06-03 15-51-01\20220603-RAC-CIMe-TIC851510.D)
mAU ]

o~
o
o o
60 T Signal 6: DAD1 F, Sig=273.4 Ref=360,100
50
Peak RetTime Type Width Area Height Area
40 # [min] [min]  [mAU*s] [mAU] %
30 seefennanas [=eefenmeee J--ememnnes l-omomecoae |-xmemeee \
20 1 9.022 BB 0.8728 4784.01758 72.59492 49.8149
2 12.522 MM R 1.4425 4819.57910  55.68468 50.1851
10
0
T T T T T T T T T N
25 5 75 10 12.5 15 175 20 225 min

HPLC spectrum of 3h

DAD1 F, Sig=273,4 Ref=360,100 (EACHEM32\...20603-1 2022-06-03 15-51-01\120220603-3-79-C-CIMe-TIC851510.D)

mAU " : .
5 Signal 6: DAD1 F, Sig=273,4 Ref=360,100
200
] Peak RetTime Type Width Area Height Area
150 #  [min] [min] [mAU*s] [mAU] %
] L] LR R Bt |oeeemeeen Joommmneeee |<eeeee |
100 1 9.035 BV R ©.7574 1.12712e4  235.05754 95.4028
E 5 2 12.687 BV R ©.7752 543.12726 8.30202 4.5972
50 2
] o
0 ; e
—— [ T [ T T
25 5 75 10 125 15 17,5 20 225 min

D NH
Z ~tBu
M
Br Oe O OH
@\/U\N Me
H
Me

3i

2-Bromo-N-(3-(2-(tert-butyl)-1 H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
methylbenzamide 3i

92% yield, 90% ee.

'"H NMR (400 MHz, Acetone-ds) 5 10.35 (s, 1H), 8.96 (s, 1H), 7.50 (s, 1H), 7.46 (d, J= 7.7 Hz,
1H), 7.36 (d, J = 8.1 Hz, 1H), 7.27 (d, /= 7.4 Hz, 1H), 7.21 (t, J = 7.7 Hz, 1H), 7.10 — 7.06 (m,
1H), 6.95 — 6.90 (m, 2H), 6.51 (s, 1H), 2.49 (s, 3H), 2.29 (s, 3H), 2.06 (s, 3H), 1.36 (s, 9H).

13C NMR (100 MHz, Acetone-ds) & 167.02, 152.76, 146.06, 140.85, 137.94, 136.61, 132.72,
130.66, 130.53, 130.19, 129.88, 128.09, 123.38, 121.93, 121.28, 120.12, 119.76, 118.95, 111.50,
104.38, 34.08, 30.43, 19.81, 16.50, 16.32.

HRMS (ESI) Calcd for C2sH30BrN2O>" [M+H]" 505.1485; Found: 505.1483.

HPLC condition: Chiralpak IC (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 9.8 min, tr

(minor) = 14.7 min.)
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HPLC spectrum of racemic 3i

DAD1 F, Sig=273,4 Ref=360,100 (E\CHEM32\...20220603-1 2022-06-03 15-51-01120220603-RAC-BrMe-TIC851510.D)

mAU - * Signal 6: DAD1 F, Sig=273,4 Ref=360,100
@ 7 3 ’
80 -] g Peak RetTime Type Width Area Height Area
ik # [min] [min] [mAU*s] [mAU] %
DR B [mmnlomeemmeommme e R
60 +

1 9.749 MM R 1.0868 6538.26465 100.26646 50.0785
2 14.629 MM R 1.6684 6517.77246  65.10841 49.9215
40

20

0

T I S e e L A e o e T B e o T I N E S S e e e L A B e e
25 5 75 10 125 15 17.5 20 225 min

HPLC spectrum of 3i

DAD1 F, Sig=273.4 Ref=360,100 (EACHEM32\...20603-1 2022-06-03 15-51-01\20220603-3-79-C-BrMe-TIC851510.D)

mAUj by Signal 6: DAD1 F, Sig=273,4 Ref=360,100
3507; Peak RetTime Type Width Area Height Area
3003 #  [min] [min]  [mAU*s] [mAU] %
250 5 i i [re==fip=====2 |[Fe=smsse [[rmemsms=s [zoessesy I
zon_f 1 9.761 BV R 0.7011 1.86076e4 414.97452 95.0865
150_: 2 14.741 BB 0.8904 961.52185 12.77066 4.9135
1004
50
04
T T T T T
25 5 17.5 20 25 il
Z tBu
Me OH
Br O O
(l:fLN e
OMe

2-Bromo-N-(3-(2-(tert-butyl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
methoxybenzamide 3j

80% yield, 86% ee. Reaction time: 4 h.

'"H NMR (400 MHz, Acetone-de) 5 10.35 (s, 1H), 8.82 (s, 1H), 7.46 (s, 1H), 7.36 (d, J= 8.1 Hz,
1H), 7.28 (t, J= 8.2 Hz, 1H), 7.21 (dd, J = 8.0, 0.8 Hz, 1H), 7.09 — 7.05 (m, 2H), 6.92 — 6.91 (m,
2H), 6.46 (s, 1H), 3.85 (s, 3H), 2.28 (s, 3H), 2.04 (s, 3H), 1.35 (s, 9H).

13C NMR (100 MHz, Acetone-dq) 5 164.66, 158.41, 152.62, 146.04, 136.64, 132.76, 131.54,
130.73, 130.19, 128.32, 128.21, 125.08, 123.32, 121.90, 121.12, 120.96, 119.73, 118.96, 111.52,
111.25, 104.45, 56.48, 34.09, 30.43, 16.49, 16.10.

HRMS (ESI) Calcd for C23H30BrN2Os™ [M+H]" 521.1434; Found: 521.1423.
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HPLC condition: Chiralpak ID (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 22.5 min, tr

(minor) = 30.3 min.)

HPLC spectrum of racemic 3j

DAD1 A, Sig=254,4 Ref=360,100 (E:\CHEM32\...220602-1S 2022-06-02 16-35-02120220602-RAC-BrOMe-LID851510.D)

mAU &
o
] ~
50 : : ©
Signal 1: DAD1 A, Sig=254,4 Ref=360,100 oS
40 ~
Peak RetTime Type Width Area Height Area
309 # [min] [min]  [mAU*s] [mAU] %
[ IR B R R R |--oneeee |
20 1 22.618 MM R 1.6216 5497.26123 56.52008 50.0843
104 2 29.676 MM R 2.2832 5478.76270 39.99334 49.9157
0
T T T T T T T T
5 10 15 20 25 30 35 40 miry

HPLC spectrum of 3j

DAD1 A, Sig=254,4 Ref=360,100 (E:\CHEM32\...602-13 2022-06-02 16-35-02\20220602-3-76-C-BrOMe-LID851510.D)

mAU 0
140

1207 signal 1: DAD1 A, Sig=254,4 Ref=360,100

100
80 Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
803 eeefmeanns [ Eeeere [-emneeee [ [--mmeee [
40 1 22.515 MM R 1.1957 1.08653e4  151.44521 92.8779 E
20 2 30.279 MM R 2.0038 833.18506 6.93001 7.1221 g

i
0 T
TR o o e B e N s B L o e e s o o LA S
5 10 15 20 25 30 35 40 miny

3k

2-Bromo-N-(3-(2-(tert-butyl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-fluorobenzamide
3k

89% yield, 91% ee.

'H NMR (400 MHz, Acetone-de) 6 10.32 (s, 1H), 9.19 (s, 1H), 7.51 (d, J= 8.0 Hz, 1H), 7.44 (s,
1H), 7.43 — 7.36 (m, 2H), 7.29 — 7.24 (m, 1H), 7.11 — 7.05 (m, 1H), 6.92 (d, J = 3.8 Hz, 2H),
6.57 (s, 1H), 2.29 (s, 3H), 2.03 (s, 3H), 1.35 (s, 9H).
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13C NMR (100 MHz, Acetone-ds) & 162.33, 161.37, 158.89, 152.98, 146.06, 136.61, 132.77,
132.34, 132.25, 130.16, 129.73, 129.50, 129.35, 129.32, 128.10, 127.76, 123.46, 121.95, 121.42,
121.13,121.07, 119.79, 118.92, 115.78, 115.56, 111.49, 104.35, 34.09, 30.41, 16.47, 16.11.

1YF NMR (376 MHz, Acetone-ds) & -114.34.

HRMS (ESI) Caled for C27H27BrFN>O" [M+H]" 509.1234; Found: 509.1234.

HPLC condition: Chiralpak IG (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 11.3 min, tr

(minor) = 31.6 min.)

HPLC spectrum of racemic 3k

DAD1 F, Sig=273 4 Ref=360,100 (C\CHEM32\...1228-1 2022-12-28 11-20-31\LYW20221228-RAC-3-BrF-LIG851510.D)

mAU 3 [~ .
Signal 6: DAD1 F, Sig=273,4 Ref=360,100
120 o
Peak RetTime Type Width Area Height Area
100 # [min] [min]  [mAU*s] [mau] %
80 S i foasaf s Jrsesmsnfsid o Jissssscsss I
1 11.247 BB 0.9325 8668.30371 136.93326 50.1208
60 - 2 31.156 MM R 3.9840 8626.53418 36.08815 49.8792 Eg
40 -
204 /\
o] . T

HPLC spectrum of 3k

DAD1 F, Sig=273 .4 Ref=360,100 (C:\CHEM32\...221228-1 2022-12-28 11-20-31\LYW20221228-C-3-BrF-LIG851510.D)

mAU
300 signal 6: DAD1 F, Sig=273,4 Ref=360,100
2504 Peak RetTime Type Width  Area Height  Area
i i .
2004 ,f,‘,FT’E,;,,,,I,Er,nir,‘!,‘,FT‘:’,?,,‘,,[T{\?! ,,,,,,, 5,‘,,,‘
150 1 11.254 BB  0.7043 1.49616e4  324.25937 95.6374
2 31.553 MM R 3.9509 682.48199  2.8796@ 4.3626
100 o
b
50 ]
=
a
T T T T T T T
5 10 16 20 25 30 35 40 45 miny

N-(3-(2-(tert-butyl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-2-fluoro-6-iodobenzamide 31
85% yield, 90% ee.
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'"H NMR (400 MHz, Acetone-de) 5 10.11 (s, 1H), 8.92 (s, 1H), 7.51 (d, J= 7.5 Hz, 1H), 7.28 (s,
1H), 7.15 (d, J = 8.0 Hz, 1H), 7.07 — 6.97 (m, 2H), 6.89 — 6.83 (m, 1H), 6.71 (d, J = 3.8 Hz, 2H),
6.34 (s, 1H), 2.07 (s, 3H), 1.83 (s, 3H), 1.13 (s, 9H).

13C NMR (100 MHz, Acetone-ds) & 164.15, 160.55, 158.06, 152.90, 146.03, 136.57, 135.79,
135.75, 133.54, 133.32, 132.70, 132.64, 132.56, 130.13, 128.03, 127.76, 123.42, 121.92, 121.33,
119.76, 118.90, 116.40, 116.18, 111.49, 104.31, 94.39, 94.36, 34.06, 30.41, 16.50, 16.17.

1YF NMR (376 MHz, Acetone-de)  -113.54.

HRMS (ESI) Caled for C27H27FIN>O," [M+H]" 557.1096; Found: 557.1088.

HPLC condition: Chiralpak IC (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 9.9 min, tr

(minor) = 12.6 min.)

HPLC spectrum of racemic 31

DAD1 A, Sig=254.4 Ref=360,100 (E:\CHEM32\\DATAILYW\lyw20220601-RAC-IF-TIC851510.D)
mAU o
120
100 signal 1: DAD1 A, Sig=254,4 Ref=360,100
80

Peak RetTime Type Width Area Height Area
60 # [min] [min] [mAU*s] [mAU] %
agd =l [o-es]emnnnes [oxesnennee [-eeenens Joeessse \
1 9.862 BV 0.7756 6964.01611 131.97148 49.8765
20 2 12.403 W 0.9578 6998.49951 92.80780 50.1235
0

T s e o L B e e I S o B L B e e TR A e e o e T B
2 4 6 8 10 12 14 16 18 miry

HPLC spectrum of 31

DAD1 A, Sig=254,4 Ref=360,100 (E\CHEM32\...01-1 2022-06-01 11-17-43\LYW20220631-RA-76-C-5-F-TIC851510.D)

mAU 4 o
200 Signal 1: DAD1 A, Sig=254.4 Ref=360,100
150 Peak RetTime Type Width Area Height Area
g (£ D W eAVe W
i 1 9.933 BY R 0.5189 8426.52344 250.19232 95.2161 =3
2 12.600 BB 0.6609 423.36557 7.58854 4.7839 :
0
T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 miry

tBu

cl OMe OH
/CEJ\N : Me
H
Cl Cl
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N-(3-(2-(tert-butyl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-2.4,6-trichlorobenzamide
3m

93% yield, 94% ee.

'H NMR (400 MHz, Acetone-ds) 5 10.30 (s, 1H), 9.22 (s, 1H), 7.58 (s, 2H), 7.43 (s, 1H), 7.37 —
7.35 (m, 1H), 7.11 — 7.05 (m, 1H), 6.92 (d, J = 3.8 Hz, 2H), 6.57 (s, 1H), 2.28 (s, 3H), 2.02 (s,
3H), 1.35 (s, 9H).

13C NMR (100 MHz, Acetone-ds) & 162.61, 153.03, 146.06, 136.98, 136.60, 135.67, 133.66,
132.73, 130.16, 128.74, 127.93, 127.52, 123.48, 121.96, 121.49, 119.80, 118.92, 111.48, 104.31,
34.09, 30.41, 16.47, 16.16.

HRMS (ESI) Calcd for C27H26CL13N202" [M+H]" 515.1054; Found: 515.1055.

HPLC condition: Chiralpak 1G (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 8.9 min, tr

(minor) = 17.6 min.)

HPLC spectrum of racemic 3m

DAD1 A, Sig=254,4 Ref=360,100 (E\CHEM32\1\DATA\LYW\20220615-RAC-3CI-TIG851510.D)

4 o«
nj‘/(\)l; q Signal 1: DAD1 A, Sig=254,4 Ref=360,100
BO—: Peak RetTime Type Width Area Height Area
1 Qe #  [min] [min]  [mAU*s] [mAU] %
A s ) B [-neeemenee [-omnesees J=snemens |
60 ~
] b 1 8.803 MM R 1.2507 8228.75684 109.65263 49.9669
40 2 17.286 MM R 2.6851 8239.64941 51.14374 50.0331
20
0 !
T T T T T T N
5 10 15 20 25 30 miry

HPLC spectrum of 3m

DAD1 A, Sig=254,4 Ref=360,100 (E:\CHEM32\1\DATA\LYW\20220615-3-90-C-3CI-TIG851510.D)

mAU o . .
E Signal 1: DAD1 A, Sig=254,4 Ref=360,100
1754
150—f Peak RetTime Type Width Area Height Area
1253 # [min] [min]  [mAU*s] [mAU] %
100 e R O P |-mmmmmenee l-mmmmmmee |--mmmeee |
755 1 8.876 BV R 0.8239 1.15456e4  202.88451 97.1777
E 2 17.607 MM R 2.0572 335.31784 2.71661 2.8223
50 ~
E (=]
25 <
03 -
T T T T T T
5 10 15 20 25 30 miry
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3n

N-(3-(2-(tert-butyl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-2,4,6-trimethylbenzamide

3n

90% yield, 87% ee.

'"H NMR (400 MHz, Acetone-ds) 5 10.40 (s, 1H), 8.77 (s, 1H), 7.43 (s, 1H), 7.36 — 7.33 (m, 1H),
7.10 — 7.05 (m, 1H), 6.96 — 6.88 (m, 4H), 6.47 (s, 1H), 2.39 (s, 6H), 2.29 (s, 3H), 2.28 (s, 3H),
2.03 (s, 3H), 1.35 (s, 9H).

13C NMR (100 MHz, Acetone-ds) & 169.51, 152.62, 146.08, 138.39, 137.10, 136.65, 134.79,
132.66, 130.21, 128.69, 128.55, 128.21, 123.36, 121.91, 121.23, 119.74, 118.97, 111.52, 104.43,
34.10, 30.45, 21.10, 19.52, 16.50, 16.35.

HRMS (ESI) Calcd for C30H3sN20," [M+H]* 455.2693; Found: 455.2687.

HPLC condition: Chiralpak IG (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 15.7 min, tr

(minor) = 32.1 min.)

HPLC spectrum of racemic 3n

DAD1 A, Sig=254.4 Ref=360,100 (E:\CHEM32\1\DATA\LYW\20220615-RAC-3Me-TIG851510.D)
mAU 1 © Signal 1: DADL A, Sig=254,4 Ref=360,10@
100{ ol Peak RetTime Type Width Area Height Area
] i o # [min] [min]  [mAU*s] [mau] %
80 L R e et lezsmzmaan e e lsmrz==ee |
] « 1 15.733 MM R 2.3201 1.573%4ed  113.86758 50.8045
60 - € 2 31.279 MM R 4.2455 1.57365e4  61.77774 49.9955
40
20
0
—— T ——— T —— T — T : —r— — —— -
5 10 15 20 25 30 35 40 45 miry

HPLC spectrum of 3n
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DAD1 A, Sig=254,4 Ref=360,100 (E:\CHEM32\1\DATA\LYW\20220615-3-90-C-3Me-TIG851510.D)

mAU D Signal 1: DAD1 A, Sig=254,4 Ref=360,100
140 - |
3] i Peak RetTime Type Width Area Height Area
120 #  [min] [min]  [mAU*s] [mAU] %
100 i i [zz]emmmazs e ninistunin i [=mmmme |
804 1 15.667 MM R 1.9552 1.84107e4  156.93431 93.5920
5 2 32.099 MM R 4.1868 1260.52637  5.01785  6.4080
60
40 2
] 3
-4 o~
20 - )
0 1 E—— = P—
T T T T T T T T T -
10 15 20 25 30 35 40 45 mil

o
Oz

Ir= [0)
o)

I

Br 30

2-Bromo-N-(3-(2-(tert-butyl)-4-methyl-1 H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
chlorobenzamide 30

74% yield, 83% ee.

'H NMR (400 MHz, Acetone-ds) 5 10.09 (s, 1H), 8.92 (s, 1H), 7.46 — 7.04 (m, 5H), 6.77 (s, 1H),
6.46 (s, 2H), 2.12 (s, 3H), 1.91 (s, 3H), 1.73 (s, 3H), 1.17 (s, 9H).

13C NMR (100 MHz, Acetone-ds) & 164.24, 153.35, 145.18, 140.01, 136.68, 133.42, 132.60,
132.07, 131.84, 130.80, 129.39, 128.08, 127.73, 127.50, 125.60, 121.76, 121.30, 121.29, 120.99,
109.66, 104.31, 34.14, 30.52, 18.92, 16.68, 16.49.

HRMS (ESI) Calcd for C2sH29B,CIN2O," [M+H]* 539.1095; Found: 539.1093.

HPLC condition: Chiralpak AD-3 (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 7.2 min, tr

(minor) = 18.0 min.)

HPLC spectrum of racemic 30

DAD1 A, Sig=254,4 Ref=360,100 (E\\CHEM32\...4-2 2022-05-24 17-17-34\lyw20220524-RAC-4-CH3-LAD3-8515102.D)

mAU o Signal 1: DAD1 A, Sig=254,4 Ref=360,100
o

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
L [-=ee]oneseen [-zemeeses [-oeseneees [-=maeee [
1 7.176 MM R 1.6715 4890.06201 48.76060 49.9811
2 17.235 MM R 1.9031 4893.75293 42.85733 50.0189

40

30

20

15 20 25 miny
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HPLC spectrum of 30

DAD1 A, Sig=254,4 Ref=360,100 (E:\CHEM32\_ A\LYW\LYW20220525-1 2022-05-25 09-13-44\C-4CH3AD3-18515102.D)

mAU 7 R Signal 1: DAD1 A, Sig=254,4 Ref=360,100
~
200 Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %

150 R R [-ameeea [-zameeee [-xenees \
1 7.170 MM R 1.2555 1.98138e4  240.42033 91.6390

1004 2 18.018 MM R 1.2768 1807.78833 23.59719  8.3610
©
o
50 o =
0

T T T T T T r T T T T T T r T T T T T T T
] 10 15 20 25

M
H
B

r 3p

2-Bromo-N-(3-(2-(tert-butyl)-5-methyl-1 H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
chlorobenzamide 3p

83% yield, 93% ee.

'"H NMR (400 MHz, Acetone-dq) 5 10.15 (s, 1H), 9.05 (s, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.52 (d,
J=28.0 Hz, 1H), 7.47 (s, 1H), 7.35 (t, J = 8.1 Hz, 1H), 7.24 (d, J = 8.2 Hz, 1H), 6.91 (d, J = 8.2
Hz, 1H), 6.70 (s, 1H), 6.48 (s, 1H), 2.29 (s, 3H), 2.28 (s, 3H), 2.04 (s, 3H), 1.33 (s, 9H).

13C NMR (100 MHz, Acetone-ds) & 164.21, 152.88, 146.16, 140.10, 134.97, 132.79, 132.66,
132.11, 131.87, 130.48, 129.43, 128.69, 127.99, 127.85, 123.60, 123.54, 121.33, 121.31, 118.58,
111.27, 103.89, 34.11, 30.44, 21.50, 16.49, 16.27.

HRMS (ESI) Calcd for C2sH29B,CIN2O," [M+H]* 539.1095; Found: 539.1095.

HPLC condition: Chiralpak AD-H (hexane/iPrOH = 80/20, 1.0 mL/min, tr (major) = 4.6 min, tr

(minor) = 11.6 min.)

HPLC spectrum of racemic 3p
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DAD1 A, Sig=254,4 Ref=360,100 (E:\CHEM32\1\DATA\LYW\lyw2022-3-58-5-Me-RAC2-TADH802010.D)

mAU 3 Signal 1: DAD1 A, Sig=254,4 Ref=360,100
50? Peak RetTime Type Width Area Height Area
404 § #  [min] [min]  [mAU*s] [mAU] %
] = e L |z nefimmenene Jrrrememeoc]raomnmonas S
304 © 1 4.603 BB ©0.9068 1891.89160 30.79047 50.9917
E S 2 11.246 MM R 2.0050 1818.30640 15.11473 49.0083
204 -
10
0 T 2
] T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 mil

HPLC spectrum of 3p

DAD1 A, Sig=254,4 Ref=360,100 (E:\CHEM32\1\DATA\LYW\LYW20220328-C-3-24-1-5-Me-T-AD-H802010.D)

mAU 7 2
] ) Signal 1: DADL A, Sig=254,4 Ref=360,100
80 o
1 Peak RetTime Type Width Area Height Area
60 # [min] [min]  [mAU*s] [mAU] %
----------- B L e e el
40; 1 4.559 BB 0.9570 5745.10889 92.19025 96.6445
] 2 11.632 MM R 1.8510 199.47200 1.79608 3.3555
1 o
20 Q
=
3 -
0
T T T T T T T T T
2 4 8 10 12 14 16 18 mi
Me

O NH
Z tBu
cl OMe OH
N
@ﬁ

Me

Br 3q

2-Bromo-N-(3-(2-(tert-butyl)-6-methyl-1 H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
chlorobenzamide 3q

81% yield, 91% ee.

'H NMR (400 MHz, Acetone-ds) 5 10.16 (s, 1H), 9.10 (s, 1H), 7.63 (d, /= 8.0 Hz, 1H), 7.52 —
7.49 (m, 2H), 7.34 (t,J = 8.1 Hz, 1H), 7.16 (s, 1H), 6.81 (d, J = 8.0 Hz, 1H), 6.76 (d, /= 8.1 Hz,
1H), 6.46 (s, 1H), 2.40 (s, 3H), 2.29 (s, 3H), 2.06 (s, 3H), 1.33 (s, 9H).

13C NMR (100 MHz, Acetone-de) 5 164.30, 152.81, 145.32, 139.98, 137.05, 132.75, 132.61,
132.06, 131.86, 131.35, 129.39, 128.04, 127.94, 127.75, 123.60, 121.45, 121.29, 121.24, 118.71,
111.47,104.02, 34.05, 30.44, 21.77, 16.48, 16.21.

HRMS (ESI) Calcd for C23H29BCIN2O," [M+H]" 539.1095; Found: 539.1096.

HPLC condition: Chiralpak ID (hexane/iPrOH = 80/20, 1.0 mL/min, tr (major) = 9.5 min, tr

(minor) = 14.7 min.)
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HPLC spectrum of racemic 3q

DAD1 A, Sig=254.4 Ref=360,100 (E\CHEM32\...-2 2022-05-10 17-32-18\LYW20220510-3-58-RAC-6-Me-LID802010.D)

mAU 3
204
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
15 . . .
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
107 oofoneeees R I L ISR
1 9.341 BB ©0.5928 903.14423  23.47555 50.1175
5 2 14.089 MM R 1.2379 898.91089 12.10262 49.8825

T
0 2 4 6 8 10 12 14 16 18 mil
HPLC spectrum of 3q
DAD1 A, Sig=254.4 Réf=560‘100 (E:\CF:QEM32\1\-DATA\LYW\LYW20220401—25—1——C—6—Me—LIDBO2010‘D)
mAU
60
50 Signal 1: DAD1 A, Sig=254,4 Ref=360,100
40 Peak RetTime Type Width Area Height Area
30 [min] : [mAU*s]
20 1 9.524 BB ©0.5758 2574.14014 68.27785 95.3068
10 2 14.708 MM R 2.6102 126.75931 8.0939%4e-1 4.6932 §
b s
0
T T T T T T T T T
2 4 6 8 10 12 14 16 18 miry

Br 3r

2-Bromo-N-(3-(2-(tert-butyl)-7-methyl-1 H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-

chlorobenzamide 3r

78% yield, 91% ee. Reaction time: 5 h.

IH NMR (400 MHz, Acetone-ds) 5 9.88 (s, 1H), 9.07 (s, 1H), 7.62 (d, J = 8.0 Hz, 1H), 7.50 (d,
J=17.7Hz, 1H), 7.46 (s, 1H), 7.34 (t, J = 8.1 Hz, 1H), 6.89 (d, J = 7.0 Hz, 1H), 6.83 (t, J = 8.2
Hz, 1H), 6.75 (d, J = 7.7 Hz, 1H), 6.53 (s, 1H), 2.50 (s, 3H), 2.27 (s, 3H), 2.04 (s, 3H), 1.35 (s,

9H).

13C NMR (100 MHz, Acetone-ds) & 164.24, 152.85, 145.89, 140.03, 136.11, 132.74, 132.63,
132.07, 131.85, 129.86, 129.40, 127.99, 127.75, 123.74, 122.97, 121.31, 120.71, 120.14, 116.79,

105.01, 34.24, 30.53, 17.17, 16.50, 16.22.
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HRMS (ESI) Calcd for C2sH29B:CIN2O," [M+H]" 539.1095; Found: 539.1092.
HPLC condition: Chiralpak IC (hexane/iPrOH = 80/20, 1.0 mL/min, tr (major) = 8.1min, tr

(minor) = 15.2 min.)

HPLC spectrum of racemic 3r

DAD1 A, Sig=254,4 Ref=360,100 (E\CHEM32\...-1 2022-05-10 11-36-18\LYW 20220510-3-58-RAC-7-Me-TI1C802010.D)

mAU Signal 1: DAD1 A, Sig=254,4 Ref=360,100
175
150 Peak RetTime Type Width Area Height Area
2 # [min] [min] [mAU*s] [mAU] %
125 5 weme|eaees R R J-oemmneees [-eemmnnees [--emnees \
100 1 8.019 BB 0.4608 2973.25781 101.20088 49.9544
2 14.202 BB 1.3299 2978.68066  27.71425 50.0456
75 S
N
50 AF
-
25
0 . e I e
T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 min|

HPLC spectrum of 3r

DAD1 A, Sig=254,4 Ref=360,100 (E:\CHEM32\...LYW\LYW 20220401 2022-04-01 17-42-38\20220401-3-25-2-C-7-Me.D)

mAU oS
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
150
125 Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
1004 wmefeeeanns [ P [-oeemnnnes [-esmmnnees e |
754 1 8.122 BB ©0.3311 3922.44385 182.28081 95.5652
2 15.152 MM R 3.0316 182.02501 1.00071  4.4348
504
o
25 e
73
0 —
T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 mi

. OMe OH
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B
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2-Bromo-N-(3-(2-(tert-butyl)-5-methoxy-1 H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
chlorobenzamide 3s

88% yield, 92% ee.

'H NMR (400 MHz, Acetone-de) 5 10.17 (s, 1H), 9.12 (s, 1H), 7.63 (d, /= 8.1 Hz, 1H), 7.52 —
7.49 (m, 2H), 7.34 (t, J = 8.1 Hz, 1H), 7.25 (d, J = 8.6 Hz, 1H), 6.74 (dd, J = 8.7, 2.5 Hz, 1H),
6.52 (s, 1H), 6.43 (d, /= 2.4 Hz, 1H), 3.62 (s, 3H), 2.29 (s, 3H), 2.07 (s, 3H), 1.33 (s, 9H).
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13C NMR (100 MHz, Acetone-ds) 5 164.30, 155.06, 152.89, 146.77, 139.96, 132.86, 132.60,

132.06, 131.87, 131.62, 130.64, 129.39, 128.03, 127.80, 123.44, 121.34, 121.28, 112.22, 111.84,
104.17, 100.87, 55.87, 34.11, 30.39, 16.51, 16.19.

HRMS (ESI) Calcd for C23H29BCIN2O3* [M+H]" 555.1045; Found: 555.1042.
HPLC condition: Chiralpak IC (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 14.1 min, tr

(minor) = 20.4 min.)

HPLC spectrum of racemic 3s

DAD1 G, Sig=280.4 Ref=360,100 (E:\CHEM32\1\DATA\LYW\lyw2022-3-58-5-OMe-RAC2-TIC851510.D)
mAU
60
Signal 7: DAD1 G, Sig=280,4 Ref=360,100 ©
50 =
40 Peak RetTime Type Width Area Height Area 0
[min]  [mAU*s] X
30 g
1 13.608 FM R 0.7599 1656.98865 36.34299 51.2530 =
20 2 19.274 MF R 1.3779 1575.96936 19.06291 48.7470
10
0
I T T T T
5 10 15 20 25 mil
HPLC spectrum of 3s
DAD1 G, Sig=280,4 Ref=360,100 (E:\CHEM32\1\DATA\LYW\LYW 20220328-C-3-24-2-5-OMe-TIC851510.D)
mAU o
1409 | ;
120 Signal 7: DAD1 G, Sig=280,4 Ref=360,100
100 - Peak RetTime Type Width Area Height Area
804 # [min] [min] [mAU*s] [mAU] %
O I P B e B R
1 14.078 BB 0.8300 8854.67969 162.93384 95.9640
40 2 20.385 MM R 2.1415 372.40295 2.89829 4.0360 §
204 o
4
0
T T T T T
0 5 10 15 20 25 min|
Z ~tBu
N Me
Br 3t

2-Bromo-N-(3-(2-(tert-butyl)-5-fluoro-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
chlorobenzamide 3t

86% yield, 93% ee.
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'TH NMR (400 MHz, Acetone-ds) 5 10.42 (s, 1H), 9.15 (s, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.53 —
7.50 (m, 2H), 7.37 — 7.33 (m, 2H), 6.89 — 6.84 (m, 1H), 6.67 (s, 1H), 6.59 (dd, J = 9.7, 2.6 Hz,
1H), 2.29 (s, 3H), 2.07 (s, 3H), 1.34 (s, 9H).

13C NMR (100 MHz, Acetone-ds) 5 164.40, 159.75, 157.44, 152.97, 148.32, 139.90, 133.11,
132.84, 132.61, 132.06, 131.90, 130.81, 130.72, 129.39, 128.28, 127.80, 122.86, 121.63, 121.27,
112.42,112.33, 109.83, 109.57, 104.89, 104.84, 103.50, 103.27, 34.19, 30.29, 16.51, 16.21.

19F NMR (376 MHz, Acetone-de) 5 -126.69.

HRMS (ESI) Calcd for C27H26B:CIFN2O>" [M+H]* 543.0845; Found: 543.0843.

HPLC condition: Chiralpak AD-H (hexane/iPrOH = 75/25, 1.0 mL/min, tr (major) = 3.6 min, tr

(minor) = 6.8 min.)

HPLC spectrum of racemic 3t

DAD1 A, Sig=254,4 Ref=360,100 (EACHEM32\1\DATA\LYW\lyw2022-3-58-5-F-RAC2-TADH752510.D)

mAU ]
i (=] Signal 1: DAD1 A, Sig=254,4 Ref=360,100
80 pr
1 o
1 Peak RetTime Type Width Area Height Area
60 #  [min] [min]  [mAU*s] [mAU] %
] o |-en oo [--oeeee |-eeneee |-emneee !
404 1 3.640 BB ©.4897 2339.83911 67.28724 50.2067
1 2 6.681 MF R 1.e477 2320.57642 36.91422 49.7933
20
0+ :
v T T T v T T T . r v T T T T T . v . T T T T T T T —
0 2 4 6 8 10 12 miny

HPLC spectrum of 3t

DAD1 A, Sig=254,4 Ref=360,100 (E:\CHEM32\1\DATA\LYW\LYW20220328-C-3-24-3-5-F-T-AD-H752510.D)

AU 2
™R Signal 1: DAD1 A, Sig=254,4 Ref=360,100
120 4
1004 Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
80 ceefennnnee |+eefemmnnee Joeeeeenees |eennnes |+eeeen |
60 1 3.604 BB 0.4668 4657.65479 144.20908 96.6730
40 2 6.780 MM R 1.0505 160.29376 2.54305 3.3270
(=]
20 R
{(=)
0
T T T T T T
2 4 6 8 10 12 mi
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2-Bromo-N-(3-(2-(tert-butyl)-5-chloro- 1 H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
chlorobenzamide 3u

90% yield, 95% ee.

'H NMR (400 MHz, Acetone-de) 5 10.47 (s, 1H), 9.08 (s, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.52 (d,
J=8.0 Hz, 1H), 7.48 (s, 1H), 7.38 — 7.34 (m, 2H), 7.05 (dd, /= 8.5, 2.1 Hz, 1H), 6.87 (d,J=2.0
Hz, 1H), 6.71 (s, 1H), 2.28 (s, 3H), 2.04 (s, 3H), 1.34 (s, 9H).

13C NMR (100 MHz, Acetone-dq) & 164.27, 153.03, 148.08, 140.04, 135.08, 132.83, 132.66,
132.12, 131.91, 131.64, 129.44, 128.39, 127.93, 125.13, 122.64, 121.87, 121.78, 121.32, 118.06,
112.91, 104.71, 34.23, 30.28, 16.51, 16.27.

HRMS (ESI) Calcd for C27H26B:C1bN2O2* [M+H]" 559.0549; Found: 559.0551.

HPLC condition: Chiralpak IC (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 8.5 min, tr

(minor) = 11.5 min.)

HPLC spectrum of racemic 3u

DAD1 A, Sig=254,4 Ref=360,100 (E:\\CHEM32\1\DATAWLYW\LYW20220328-RAC-3-24-4-5-CI-TIC851510.D)
mAU o
20 ] 0
7] Signal 1: DAD1 A, Sig=254,4 Ref=360,100
1 R
157: Peak RetTime Type Width Area Height Area :
1 #  [min] [min] [mAU*s] [mAU] % by
L[ 1 I P e P [-mneemnnee [-emmnneees [-emmnees |
] 1 8.690 BB ©0.5861 871.42566  23.74738 51.0752
5{ 2 11.720 BB 1.0021 834.73523 10.94158 48.9248
04 e e
-V — [ " 77— [ T " [ T " [ T T [ 7T | 77— | T
2 4 6 8 10 12 14 16 mi

HPLC spectrum of 3u

DAD1 A, Sig=254,4 Ref=360,100 (C:\CHEMSZH\_DATA\LYW\LYW20221221 S 2022-12-21 22-51-075-CI-TIC8515102.D)
mAU ] I~

800 signal 1: DAD1 A, Sig=254,4 Ref=360,100

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

4004 ----l--m-e- [ |mmminas i —— " |
1 8.527 BB ©.5172 3.15177e4  954.68738 97.6776
2 11.468 MM R 1.1751 749.35547 10.62853  2.3224

200 g

0 =7
T T T T T T L T T
0 2 4 5] 8 10 12 14 16 min|
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2-Bromo-N-(3-(2-(tert-butyl)-5,7-dimethyl-1 H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
chlorobenzamide 3v

63% yield, 89% ee. Reaction time: 2 h.

'H NMR (400 MHz, Acetone-ds) 8 9.77 (s, 1H), 9.05 (s, 1H), 7.63 (d, J= 8.1 Hz, 1H), 7.51 (d,
J=28.1 Hz, 1H), 7.46 (s, 1H), 7.35 (t, J = 8.1 Hz, 1H), 6.74 (s, 1H), 6.54 (s, 1H), 6.46 (s, 1H),
2.47 (s, 3H), 2.28 (s, 3H), 2.26 (s, 3H), 2.04 (s, 3H), 1.34 (s, 9H).

13C NMR (100 MHz, Acetone-ds) 6 164.21, 152.80, 145.98, 140.09, 134.47, 132.73, 132.65,
132.10, 131.86, 130.14, 129.42, 128.99, 127.94, 127.81, 124.69, 123.93, 121.32, 121.25, 120.44,
116.36, 104.49, 34.25, 30.54, 21.42, 17.10, 16.48, 16.24.

HRMS (ESI) Calcd for C29H31BCIN2O," [M+H]" 553.1252; Found: 553.1249.

HPLC condition: Chiralpak IC (hexane/iPrOH = 90/10, 1.0 mL/min, tr (major) = 18.2 min, tr

(minor) = 22.2 min.)

HPLC spectrum of racemic 3v

DAD1 E, Sig=260,4 Ref=360,100 (E\CHEM32\1\DATA\LYW\LYW20220511-RAC-5,7-two-CH3-TIC901010-2.D)
mAU

~

w0
254 =]
Signal 5: DAD1 E, Sig=260,4 Ref=360,100 @
204
18 Peak RetTime Type Width Area Height Area o
E @
&

#  [min] [min]  [mAU*s] [mAU] %
[====] |

1 18.067 BB 0.8983 1316.47681  20.91566 50.3285

2 21.992 MM R 2.0145 1299.29211 10.74951 49.6715

HPLC spectrum of 3v
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DAD1 E, Sig=260.4 Ref=360,100 (E:\CHEM32\...3-1 2022-05-13 22-39-01\LYW20220513-C-5,7-twoCH3-TIC901010.D)

mAU 2
404 Signal 5: DAD1 E, Sig=260,4 Ref=360,100 2
307 Peak RetTime Type Width Area Height Area
20 # [min] [min] [mAU*s] [mAU] %

R R [--eneennen R | <oeemeee |
10 1 18.203 BB 0.9773 3557.95996 54.66488 94.4948

| 22.208

2 22.268 MM R 1.9458 207.28278 1.77543 5.5052

T T T T T
5 10 15 20 25 mil
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2-Bromo-N-(3-(2-(tert-butyl)-1H-benzo[g]indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
chlorobenzamide 3w

40% yield, 94% ee. 0.40 mmol of 1h was used. Reaction time: 6 h.

'H NMR (400 MHz, Acetone-de) 5 10.82 (s, 1H), 9.12 (s, 1H), 8.48 (d, J= 8.3 Hz, 1H), 7.90 (d,
J=28.1 Hz, 1H), 7.64 (d, J= 8.1 Hz, 1H), 7.53 — 7.49 (m, 3H), 7.41 — 7.33 (m, 3H), 7.05 (d, J =
8.5 Hz, 1H), 6.64 (s, 1H), 2.30 (s, 3H), 2.09 (s, 3H), 1.41 (s, 9H).

13C NMR (100 MHz, Acetone-ds) 5 164.35, 153.03, 144.52, 140.06, 132.85, 132.68, 132.12,
131.89, 131.37, 131.07, 131.00, 129.44, 129.36, 128.19, 127.83, 125.93, 124.14, 123.52, 122.88,
121.53, 121.34, 121.30, 120.76, 119.63, 106.64, 34.35, 30.74, 16.52, 16.34.

HRMS (ESI) Calcd for C31H29B/CIN2O," [M+H]" 575.1095; Found: 575.1087.

HPLC condition: Chiralpak IC (hexane/iPrOH = 80/20, 1.0 mL/min, tr (major) = 7.9 min, tr

(minor) = 13.5 min.)

HPLC spectrum of racemic 3w
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DAD1 E, Sig=260,4 Ref=360,100 (EACHEM32\1\DATAWLYWILYW20220511-RAC-6,7-Ph-TIC802010-2.D)
mAU o~
704
60 - signal 5: DAD1 E, Sig=260,4 Ref=360,100
SDE Peak RetTime Type Width Area Height Area s
404 # [min] [min] [mAU*s] [mAU] % g
303 4 791288  0.4884 2441.65576 76.914%0 50.2945 e
20 2 13.427 WM R 1.6578 2413.08445 24.26043 49.7055
10
0-
T T T T T T T T T
2 4 6 8 10 12 14 16 18 miry
HPLC spectrum of 3w
DAD1 E, Sig=260,4 Ref=360,100 (E:\CHEM32\...20513-1 2022-05-13 22-39-01\LYW20220513-C-6,7-Ph-TIC802010.D)
mAU_g 3
400
350 =
3005 signal 5: DADT E, Sig=260,4 Ref=360,100
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2004 % min] [min]  [mAU*s] [mAU] %
L1 T B B Bl Lo
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50 3 o
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————————
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2-Bromo-6-chloro-N-(4-hydroxy-2,5-dimethyl-3-(2-(tert-pentyl)-1 H-indol-3-
yl)phenyl)benzamide 3x
71% yield, 95% ee.

'H NMR (400 MHz, Acetone-ds) & 10.29 (s, 1H), 9.10 (s, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.52 —
7.49 (m, 2H), 7.38 — 7.33 (m, 2H), 7.10 — 7.06 (m, 1H), 6.93 (d, J = 4.1 Hz, 2H), 6.33 (s, 1H),
2.28 (s, 3H), 2.07 (s, 3H), 1.83 — 1.68 (m, 2H), 1.32 (s, 3H), 1.24 (s, 3H), 0.80 (t, J = 7.4 Hz, 3H).
13C NMR (100 MHz, Acetone-de) 5 164.28, 152.78, 144.99, 140.00, 136.74, 132.80, 132.63,
132.08, 131.87, 130.18, 129.40, 128.01, 127.87, 123.46, 122.02, 121.30, 121.28, 119.81, 118.93,

111.50, 105.44, 37.78, 36.74, 27.80, 27.19, 16.47, 16.30, 9.85.
HRMS (ESI) Calcd for C23H29BCIN2O," [M+H]" 539.1095; Found: 539.1092.

HPLC condition: Chiralpak I1G (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 11.4 min, tr

(minor) = 24.9 min.)
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HPLC spectrum of racemic 3x

DAD1 G, Sig=280.4 Ref=360,100 (EACHEM32\1\DATAWLY W\lyw20221228-RAC-5-tw-TIG851510.0)

~
mAU Signal 7: DAD1 G, Sig=288,4 Ref=360,100
200 s Peak RetTime Type Width Area Height Area
Al #  [min] [min]  [mAU*s] [mAU] %
{2 Rl N ool S, Ay (N
150 a 4 23 297‘MM R 1 7405‘2 38552e4 ‘ 228 413346‘ 49 8038‘
o . .. . =2 o o
o~

2 23.972 M R 3.4179 2.40432e4  117.24281 50.1962

T T T T T T T
5 10 15 20 25 30 35 miry

HPLC spectrum of 3x

DADT G, Sig=280 4 Rel=360,100 [E.\CHEMAZ T\DAT AL VW Iyw20221 228.C-5-tw-TIGE51510.0)

mAL Signal 7: DADL G, Sig=280,4 Ref-366,100
400 . L 4
Peak RetTime Type Width Area Height Area
#  [min] [min] [maU*s] [mau] %
300 e R [mmmmeeees [-mmeeeees [--meee- [
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2004 2 24.905 MM R 2.2439 929.15411  6.98406  2.6352
100 2
<
o~
(1] T PR
T T T T — T T
5 10 15 20 25 30 35 miir}

N-(3-(2-(adamantan-1-yl)-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-2-bromo-6-
chlorobenzamide 3y

86% yield, 92% ee.

'H NMR (400 MHz, Acetone-ds) 5 10.35 (s, 1H), 9.16 (s, 1H), 7.65 (d, /= 8.0 Hz, 1H), 7.54 —
7.52 (m, 2H), 7.41 — 7.35 (m, 2H), 7.12 — 7.08 (m, 1H), 6.94 (d, J = 4.2 Hz, 2H), 6.47 (s, 1H),
2.32 (s, 3H), 2.11 (s, 9H), 1.96 (s, 3H), 1.76 — 1.67 (m, 6H).

13C NMR (100 MHz, Acetone-ds) 8 164.35, 152.79, 146.30, 139.95, 136.53, 132.74, 132.61,
132.05, 131.86, 130.10, 129.38, 127.94, 127.68, 123.56, 121.92, 121.29, 121.21, 119.69, 118.91,
111.55, 103.96, 42.14, 37.23, 36.46, 29.29, 16.54, 16.33.

HRMS (ESI) Calcd for C33H33B:CIN2O," [M+H]" 603.1408; Found: 603.1399.

HPLC condition: Chiralpak ID (hexane/iPrOH = 75/25, 1.0 mL/min, tr (major) = 7.4min, tr

(minor) = 13.3 min.)
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HPLC spectrum of racemic 3y

DAD1 C, Sig=214,4 Ref=360,100 (E\CHEM32\...10-2 2022-05-10 17-32-18\LYW20220510-3-58-RAC-Ad-LID752510.D)

mAU 3 =)
700
600 —JSignal 3: DAD1 €, Sig=214,4 Ref=363,100 i
500 _; Peak RetTime Type Width Area Height Area E

3 % [min) [min]  [mau*s] [mau] % =
400 3 "
3005 1 7.319 MF R ©8.3798 1.82335e4  801.72430 58.3094

] 2 12.887 BB ©.6891 1.80092e4  493.16083 49.6906
2004
100 3

04 ‘ 3
— 7T T T T T T T T
0 2 4 6

min|
HPLC spectrum of 3y
DAD1 C, Sig=214,4 Ref=360,100 (E:\CHEM32\1\DATA\LYW\LYW 20220401-26-2--C-Ad-LID752510.D)
mAU 3 e
700
600 - Signal 3: DADL C, Sig=214,4 Ref=360,100
500 3 peak RetTime Type Width  Area Height  Area
400 4  # [min] [min]  [mAU*s] [mAU] %
R {5z=a]somamen [gramsmmns |zpmesanes |g=smass, |
3003 1 7.427 BB 0.3230 1.66822e4  787.94049 96.1726
1 2 13.252BB  ©0.6667 663.91187 13.91256 3.8274
2004 o
100 3 &
04 . I
T T T T T T T T
2 4 6 10 12 14 16 18 min
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Synthesis of 3¢ in gram-scale under the optimized reaction conditions

Qg COC
@)
S
tBu 0.0
Br 5 mol% (R)-C6

Cl OMe OH o/P:OH
1c, 3.85 mmol, 1.36 g 1 2 4-trichlorobenzene O OO
+ 25°C,1h @H Me Ar
Br

H

N (R)-C6
tBu Ar=9-anthryl
/ 3c, 1.26 g, 87%, 93% ee

2a,2.75mmol, 048 g

To a 100 mL round-bottom flask with a magnetic stirring bar were sequentially added (R)-C6 (5
mol%, 96.3 mg), 2a (2.75 mmol, 0.48 g) and 1,2,4-trichlorobenzene (15 mL). A solution of 1¢
(3.85 mmol, 1.36 g) in 1,2,4-trichlorobenzene (40 mL) was added dropwise to the mixture. After
stirred at 25 °C for 1 h, the mixture was concentrated and purified by silica gel column

chromatography (PE to PE/EtOAc = 8/1) to afford the pure product 3¢ (1.26 g, 87% yield, 93%

ee).
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Oxidation reaction of 3¢

NH
O NH O 3
B
~Bu Bu
v 2 eq. Ag O Me _0
o dve OH 2eq.MgSO, . ‘
O DCM, 50 °C, 12 h Br N* M
CELN Me ©
Br ©
3c Cl
99% ee after recrystallization 4c

Ag>0O (1.2 mmol, 0.28 g) and MgSOs4 (1.2 mmol, 0.14 g) were added to a solution of 3¢ (0.6
mmol, 0.32 g) in anhydrous DCM (12 mL). The reaction was stirred at 50 °C for 12 h. After

filtration, the filtrate was evaporated in vacuo to give the pure product 4c.

O NH
~Z~tBu
Me l -0
Br N7

Me

O
Cl

4c

2-Bromo-N-(3-(2-(tert-butyl)-1H-indol-3-yl)-2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)-
6-chlorobenzamide 4¢

90% yield, 99% ee.

'H NMR (400 MHz, CDCl3) & 8.19 (s, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.48 (s, 1H), 7.42 (d, J =
8.1 Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 7.26 — 7.22 (m, 1H), 7.12 (t, J = 7.5 Hz, 1H), 7.06 (d, J =
7.6 Hz, 1H), 7.02 — 6.99 (m, 1H), 2.10 (s, 3H), 1.98 (s, 3H), 1.31 (s, 9H).

13C NMR (100 MHz, CDCls3) 8 186.58, 177.94, 158.85, 146.04, 143.88, 141.21, 137.03, 134.75,
132.19, 131.89, 131.56, 129.19, 128.32, 121.86, 120.57, 119.96, 118.26, 110.65, 104.31, 33.33,
30.43, 16.74, 15.89.

HRMS (ESI) Calcd for C27H2sBrCIN2O;" [M+H]" 523.0782; Found: 523.0769.

HPLC condition: Chiralpak 1G (hexane/iPrOH = 85/15, 1.0 mL/min, tg (major) = 5.4 min, tr
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(minor) = 10.8 min.)

HPLC

spectrum of racemic 4¢

DAD1 F, Sig=273 4 Ref=360,100 (EACHEM32\_\LYW\LYW20220707-1 2022-07-07 09-31-26\RAC-3-108-LIG851510.0)

«
= Signal 6: DAD1 F, Sig=273,4 Ref=368,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mau*s] [mAu] %
I--=-1 [
a 5.279 BB 8.5927 1.25936e4 355.99326 50.2312
2 18.132 BB B8.7701 1.24776e4 249.22411 49.7688
: |
T - T
T T T T T T T T T B
2 4 6 8 10 12 14 16 18 miny

HPLC spectrum of 4¢

DAD1 F, Sig=273,4 Ref=360,100 (C:\CHEM32\1\DATALLYWLYW 20221206-ya-mb-LIGB51510.D)
mAU ] Signal 6: DAD1 F, Sig=273,4 Ref=360,100
Peak RetTime Type Width Area Height Area
400 #  [min] [min]  [mAU*s] [mAU] %
300 oo e J-memnmoeee [-omeenee [-omeee i
E 1 5.374 BB 8.4891 1.606B84e4 533.68073 99.3334
200 2 10.802 MM R 0.5981 187.77480 3.00308 08.6666
100 §
: s
04 . . - .
T T T T T T T T T
2 4 8 10 12 14 16 18 miry
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Nucleophilic addition of indoles with 4¢

O NH Ar
L O
H (0] (0]
M ~ -
€ /O N 10 mol% rac-C6 O’PiOH
+ —_—
Br N7 Me Y 25 °C, toluene OO
2 eq. Ar
e} rac-C6
o 0= H 5c-1 Ar=9-anthryl
4c, 99% ee O = Me: 5¢c-2

Racemic C6 (10 mol%, 7.0 mg), 4¢ (0.10 mmol, 52.4 mg) and indoles (0.20 mmol) were added
to a Schlenk tube, then 2 mL toluene was added via syringe in one portion. When the reaction
was completed (about 1 h), the mixture was purified by silica gel column chromatography

(PE/EtOAc = 4/1) to give the pure products 5c-1 and Se-2.

2-Bromo-N-(5-(2-(tert-butyl)-1H-indol-3-yl)-3-(1H-indol-3-yl)-3,6-dimethyl-4-oxocyclohexa-
1,5-dien-1-yl)-6-chlorobenzamide 5e¢-1

89% yield, 99% ee.

'H NMR (400 MHz, DMSO-ds) 5 11.07 (s, 1H), 10.82 (s, 1H), 10.08 (s, 1H), 7.67 (d, J = 8.0
Hz, 1H), 7.61 - 7.56 (m, 2H), 7.47 (d, J = 2.1 Hz, 1H), 7.39 — 7.35 (m, 2H), 7.28 (d, J = 8.1 Hz,
1H), 7.07 (t, J= 7.5 Hz, 1H), 6.95 (t,J = 7.5 Hz, 2H), 6.79 — 6.71 (m, 2H), 6.61 (s, 1H), 2.01 (s,
3H), 1.75 (s, 3H), 1.33 (s, 9H).

13C NMR (100 MHz, DMSO-ds) 4 200.41, 164.59, 150.00, 143.91, 139.35, 138.20, 136.68,
135.18, 131.65, 131.36, 131.07, 130.84, 129.25, 128.71, 128.27, 125.69, 123.06, 121.15, 120.38,

120.16, 119.77, 118.51, 118.26, 117.53, 115.69, 111.59, 110.58, 104.24, 49.36, 33.21, 30.01,
24.63, 18.35.
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HRMS (ESI) Calcd for C3sH32BrCIN;O2" [M+H]* 640.1361; Found: 640.1358.
HPLC condition: Chiralpak OD-3 (hexane/iPrOH = 80/20, 1.0 mL/min, tr (major) = 16.7 min,

tr (minor) = 9.2 min.)

HPLC spectrum of racemic 5c-1

DAD1 G, Sig=280.4 Ref=360,100 (C:\CHEM32\...28-3 2022-12-28 21-42-05\L YW 20221228-RAC-4-35-0D3-802010-2.D)

mAU
600 4 Signal 7: DAD1 G, Sig=280,4 Ref=360,100
500 § Peak RetTime Type Width Area Height Area
= : ¥ *
400 _.?,|,FT}T,L‘,,,|,FTT!,|,FT{J,?,,|,,ETT,V‘.,,,’i_,‘
3004 § 1 8.620 MM R 2.3783 5.95973e4 417.64822 50.6204
© 2 16.685 MM R 5.5867 5.81364ed 173.43564 49.3796
200 -
100
U_ T T — T T T T T T T T T T T L T T T
10 20 30 40 50 min|
HPLC spectrum of Se-1
DAD1 G, Sig=280.4 Ref=360,100 (C\CHEM32\...1228-3 2022-12-28 21-42-05\LYW20221228-C-4-35-0D3-802010-1.D)
mAU
250 B Signal 7: DAD1 G, Sig=280,4 Ref=360,100
] 8
200 © Peak RetTime Type Width  Area Height  Area
150__5 # [ [min] [ i [min] | [mAU*s] ‘ [mAU] 1 % ‘
1004 1 9.157 BB  ©0.6140 371.16159  8.55754 0.7247
5 2 16.655 MM R 5.8475 5.8846le4  167.89079 99.2753
50 -
@
0 T
T T U ! T
10 20 30 40 50 min||

2-Bromo-N-(5-(2-(tert-butyl)-1H-indol-3-yl)-3,6-dimethyl-3-(2-methyl-1 H-indol-3-yl)-4-
oxocyclohexa-1,5-dien-1-yl)-6-chlorobenzamide Sc-2

78% yield, 99% ee.

'"H NMR (400 MHz, DMSO-ds) 6 10.91 (s, 1H), 10.84 (s, 1H), 10.05 (s, 1H), 7.66 (d, J = 7.8
Hz, 1H), 7.62 (d, J = 7.7 Hz, 1H), 7.56 (d, J= 7.9 Hz, 1H), 7.37 (t,J = 8.0 Hz, 1H), 7.31 (d, J =
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7.6 Hz, 1H), 7.24 (d, J = 7.6 Hz, 1H), 6.99 — 6.94 (m, 3H), 6. 92 — 6.85 (m, 2H), 6.61 (s, 1H),
2.42 (s, 3H), 2.01 (s, 3H), 1.89 (s, 3H), 1.33 (s, 9H).

13C NMR (100 MHz, DMSO-ds) 5 201.56, 164.58, 150.37, 143.99, 140.51, 138.22, 135.21,
134.79, 132.97, 131.64, 131.37, 131.08, 130.63, 128.72, 128.46, 128.15, 127.90, 120.42, 120.18,
119.93, 119.31, 118.46, 118.42, 117.63, 110.72, 110.60, 110.12, 104.32, 51.20, 33.22, 30.03,
26.00, 18.45, 13.67.

HRMS (ESI) Calcd for C36H34BrCIN;O>" [M+H]* 654.1517; Found: 654.1496.

HPLC condition: Chiralpak IA (hexane/iPrOH = 75/25, 1.0 mL/min, tr (major) = 8.0 min, tr

(minor) = 18.1 min.)

HPLC spectrum of racemic Sc-2

DAD1 F, Sig=273.4 Ref=360,100 (C:\CHEM32\1\DATA\LYWILYW 20221206-4-36-RAC-TIA752510.0)
mAU 3 =

503 Signal 6: DAD1 F, Sig=273,4 Ref-360,100

] B
40 = Peak RetTime Type Width Area Height Area
203 = #  [min] [min]  [mAU*s] [mAU] %

] e Jiscapoasaces " sy | eanan |
20 1 9.841 BB  1.5342 6298.48674 59.25177 51.0181

2 18.776 MM R 3.0140 6047.01904 33.08611 48.9819

HPLC spectrum of S¢-2

DAD1 F, Sig=273 4 Ref=360,100 (C:\CHEM32\..21206-1 2022-12-06 11-32-38\20221206-4-36-C-after-IA752510.D)

mAU ] =
140 - = i g
Signal 6: DAD1 F, Sig=273,4 Ref=360,100
120
100 Peak RetTime Type Width Area Height Area
80 #  [min] [min] [mAU*s] [mAU] %
] e o e -mmmemeee [ommeee- !
1 8.911 BB 1.7741 1.73901e4  151.16679 99.6322
40 o o 2 18.132 MM R 3.2993  64.20367 3.24327e-1 0.3678
20 ©
e
T T T T T T T
5 10 15 20 25 30 35 iy
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Demethylation reaction of 3s

el oY
e
. Me
o Me OH 4eq.BBrs o g OH
DCM, -78 °C
N M 0 N Me
N € 25°,7h H
Br Br
3s, 0.2 mmol, 92% ee 4s

BBr3 (0.8 mmol, 1.0 M in DCM, 8 mL) in anhydrous DCM (8 mL) was added dropwise to 3s
(0.2 mmol, 111.2 mg) in anhydrous DCM (4 mL) at -78 °C and the mixture was stirred at 25 °C

for 7 h. Then H>O was added to quench the reaction, and the mixture was purified by preparative

TLC (PE/EtOAc = 4/1) to give the pure product 4s.

4s

2-Bromo-N-(3-(2-(tert-butyl)-5-hydroxy-1H-indol-3-yl)-4-hydroxy-2,5-dimethylphenyl)-6-
chlorobenzamide 4s

70% yield, 92% ee.

'"H NMR (400 MHz, Acetone-ds) 8 9.97 (s, 1H), 9.00 (s, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.52 (d,
J=28.0 Hz, 1H), 7.43 (d, J= 2.5 Hz, 2H), 7.36 (t, J = 8.1 Hz, 1H), 7.17 (d, J = 8.6 Hz, 1H), 6.66
(dd, J=8.5, 2.0 Hz, 1H), 6.40 (s, 1H), 6.30 (d, /= 1.7 Hz, 1H), 2.26 (s, 3H), 2.03 (s, 3H), 1.32 (s,
9H).

13C NMR (100 MHz, Acetone-ds) 5 164.26, 152.83, 152.00, 146.73, 140.13, 132.86, 132.70,
132.13, 131.88, 131.22, 131.09, 129.45, 128.00, 127.86, 123.74, 121.35, 121.28, 111.96, 103.66,
103.17, 34.12, 30.43, 16.45, 16.23.

HRMS (ESI) Calcd for C27H27BrCIN,Os" [M+H]* 541.0888; Found: 541.0886.

HPLC condition: Chiralpak IE (hexane/iPrOH = 85/15, 1.0 mL/min, tr (major) = 27.3 min, tr
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(minor) = 24.1 min.)

HPLC spectrum of racemic 4s

DAD1 C, Sig=214.4 Ref=360,100 (E:\CHEM32\.. \LYW20220817-1 2022-08-17 22-01-22\RAC-3-135-50H-TIEB51510.D)
mAU 3
= S 5
3504 Signal 3: DAD1 C, Sig=214,4 Ref=360,100 3 g
Sm s : : o
250 Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
S T B L B e |-nnmeee !
150 1 24.103 BV R 1.0506 2.50946e4  281.90088 49.8414
100 2 27.431 W R 0.9731 2.52543e4  306.55853 50.1586
50 E
03 pEnE o !
T T T T T T
5 10 15 20 25 30 min|
HPLC spectrum of 4s
DAD1 C, Sig=214 4 Ref=360,100 (EACHEM32\. .W\LYW20220818-1S 2022-08-18 09-49-41\C-3-140-50H-TIE851510.D)
mAU 3 o
350 4 Signal 3: DAD1 C, Sig=214,4 Ref=360,100
300 H
2504 Peak RetTime Type Width Area Height Area
200 4 #  [min] [min] [mAU*s] [mAU] %
TP IR B |-oeeomeee O R o [-oeeees 1
100 1 24.144 MM R 1.1935 1149.09314 16.04634 3.9176 I
50 4 2 27.293 MM R 1.1134 2.81821e4 421.84390 96.0824 g
Q 5 T T
T T T T T
5 10 15 20 25 30 miry
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Single-crystal X-ray crystallography of compound 3s

oo O NH
© P
al OMe O OH
@N Me
H
Br - 3s

3s CCDC: 2225458

Table 1 Crystal data and structure refinement for LYW2022052550Me_0m.

Identification code LYW2022052550Me Om
Empirical formula C32H36BrCIN20s
Formula weight 643.99
Temperature/K 100(2)

Crystal system orthorhombic

Space group P2:2:24

a/A 11.9695(5)

b/A 14.2146(6)

c/A 18.3960(6)

o/° 90

pB/° 90

v/° 90

Volume/A3 3129.9(2)

Z 4

Pealeg/cm’ 1.367

wmm-! 2.915

F(000) 1336.0

Crystal size/mm? 0.2x0.12x0.1
Radiation CuKa (A =1.54184)
20 range for data collection/° 7.86 to 136.874
Index ranges -11<h<14,-17<k<17,-21<1<22
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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 A3

Flack parameter

27867
5722 [Rin = 0.0251, Rigma = 0.0228]
5722/2/387

1.071

R, =0.0186, wR, = 0.0475

R, = 0.0188, wR> = 0.0476
0.23/-0.27

0.006(3)
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Single-crystal X-ray crystallography of compound 5c-1

5c-1
CCDC: 2226266

Table 1 Crystal data and structure refinement for LYW2022102701_0m.

Identification code LYW2022102701 Om
Empirical formula Cs35H31BrCINzOz
Formula weight 640.99
Temperature/K 100.0(2)

Crystal system orthorhombic

Space group P212124

a/A 12.5966(6)

b/A 15.9032(7)

c/A 17.3382(8)

a/° 90

p/e 90

v/° 90

Volume/A3 3473.3(3)

Z 4

Pealcg/cm® 1.226

wmm-! 2.572

F(000) 1320.0

Crystal size/mm? 0.15x0.12 x 0.1
Radiation CuKa (A =1.54178)

20 range for data collection/°  8.676 to 137.02
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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 A7

Flack parameter

14<h<15,-19<k<19,-20<1<20
91774

6369 [Rin = 0.0269, Rigma = 0.0108]
6369/0/385

1.080

R, =0.0313, wR, = 0.0850

R, =0.0313, wR, = 0.0851

0.30/-0.18

0.007(3)
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Synthetic procedures and characterization of raw materials

Supplementary Figure 1. Iminoquinones 1 involved in the manuscript.

sallcaliew
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g, O
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Synthetic route for the preparation of 1

R OH
0O
0.5 eq. DCC R
11 A OH > 10 |
R Et,0,40°C,24h R EtOH, 90 °C
Z A 12 h
R OH R O
HN:i::R 2 eq. Ag,y0, 2 eq. MgSOir N;(;/[R
DCM, 50 °C, 1-2 h
R o i Y 0
i R
Z 1-p = 1

Synthetic procedure for the preparation of E

0.5eq. DCC
Et,0,40°C,24h R’

A

O O
X X
= E =

Dicyclohexylcarbodiimide (DCC, 15 mmol, 3.09 g) was added to a solution of carboxylic acid A

(30 mmol) in Et2O (150 mL). The reaction mixture was stirred at 40 °C for 24 h and cooled to

room temperature. After filtration, the filtrate was evaporated in vacuo. The resulting residue was

purified by silica gel column chromatography (PE/CH2Cl> = 2/1) to give the pure products E.

ch o o <

sgqe

2-Chlorobenzoic anhydride Eb
56% yield.

H NMR (400 MHz, CDCl;) 3 8.04 — 8.02 (m, 2H), 7.54 — 7.52 (m, 4H), 7.43 — 7.36 (m, 2H).
13C NMR (100 MHz, CDCL;) § 160.46, 135.19, 134.34, 132.68, 131.75, 127.92, 127.06.
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cl o o <«

L0

Ec

2-Bromo-6-chlorobenzoic anhydride Ec

62% yield.

'H NMR (400 MHz, CDCl;) & 7.53 (dd, J = 8.1, 1.0 Hz, 2H), 7.41 (dd, J = 8.1, 0.9 Hz, 2H),
7.30—7.26 (m, 2H).

13C NMR (100 MHz, CDCl;3) & 159.04, 133.66, 132.31, 132.27, 131.28, 128.68, 120.02.

ch 0O O C(l

Ee

2,6-Dichlorobenzoic anhydride Ee

38% yield.

'TH NMR (400 MHz, CDCl3) 3 7.35 (s, 6H).

13C NMR (100 MHz, CDCl3) 6 158.48, 132.36, 132.13, 131.51, 128.21.

Br O (0] Br

(L0

Ef

2,6-Dibromobenzoic anhydride Ef

42% yield

'TH NMR (400 MHz, CDCl3) 3 7.56 (d, J= 8.1 Hz, 4H), 7.19 (t, J= 8.1 Hz, 2H).
13C NMR (100 MHz, CDCl;3) § 159.63, 135.67, 132.52, 131.75, 119.97.
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Me O O Me

Eg

Eg was synthesized according to literature method!".

cl o o dl
)

Me Me
Eh

2-Chloro-6-methylbenzoic anhydride Eh

85% yield.

'"H NMR (400 MHz, CDCl3) 8 7.32 — 7.26 (m, 4H), 7.17 (d, J = 7.1 Hz, 2H), 2.49 (s, 6H).

13C NMR (100 MHz, CDCl3) 6 161.82, 137.95, 131.70, 131.40, 131.13, 128.87, 127.19, 19.75.

L0

r
Ei

2-Bromo-6-methylbenzoic anhydride Ei

55% yield.

'H NMR (400 MHz, CDCl3) $ 7.44 — 7.39 (m, 2H), 7.22 — 7.16 (m, 4H), 2.48 (s, 6H).

13C NMR (100 MHz, CDCl;) & 162.24, 137.85, 133.91, 131.54, 130.25, 129.35, 119.07, 19.92.

OMe O O OMe
(0]

Br Br
Ej

2-Bromo-6-methoxybenzoic anhydride Ej
32% yield.

S51



'"H NMR (400 MHz, CDCl3) 5 7.23 (t,J = 8.2 Hz, 2H), 7.14 (d, J = 8.0 Hz, 2H), 6.88 (d, /= 8.4
Hz, 2H), 3.84 (s, 6H).
13C NMR (100 MHz, CDCl3) 6 160.32, 157.93, 132.36, 124.73, 124.13, 119.96, 110.26, 56.37.

F O O F
Br Br

Ek

2-Bromo-6-fluorobenzoic anhydride Ek

50% yield.

'H NMR (400 MHz, CDCl3) & 7.45 (d, J = 8.0 Hz, 2H), 7.38 — 7.33 (m, 2H), 7.14 (t, J = 8.4 Hz,
2H).

13C NMR (100 MHz, CDCl3) § 161.60, 159.04, 157.76, 133.65, 133.63, 133.59, 133.57, 133.54,
133.51, 129.31, 129.29, 129.27, 122.24, 122.07, 121.07, 115.55, 115.53, 115.50, 115.35, 115.32,
115.30.

YF NMR (376 MHz, CDCl3) 5 -109.18.

2-Fluoro-6-iodobenzoic anhydride El

83% yield.

'"H NMR (400 MHz, CDCl3) 6 7.70 (dd, J= 7.4, 1.5 Hz, 2H), 7.22 — 7.13 (m, 4H).

13C NMR (100 MHz, CDCl3) & 161.02, 158.91, 158.45, 135.90, 135.86, 135.84, 135.83, 135.79,
134.03, 134.00, 133.97, 133.95, 133.92, 133.89, 125.70, 125.54, 116.34, 116.31, 116.28, 116.13,
116.10, 116.08, 92.91.

F NMR (376 MHz, CDCl;3) 6 -108.13.
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cl o O ¢l

Em

2,4,6-Trichlorobenzoic anhydride Em

87% yield.

'TH NMR (400 MHz, CDCl3) 8 7.38 (s, 4H).

13C NMR (100 MHz, CDCl3) 8 157.62, 137.68, 133.15, 129.85, 128.40.

Me O O Me

ﬁj\*"JjCL
Me Me Me Me

En

2,4,6-Trimethylbenzoic anhydride En

80% yield.

'TH NMR (400 MHz, CDCl3) 5 6.90 (s, 4H), 2.43 (s, 12H), 2.31 (s, 6H).

13C NMR (100 MHz, CDCl3) 6 165.47, 140.84, 136.39, 128.96, 128.94, 21.28, 20.15.
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Synthetic procedure for the preparation of 1-p

-

R 90°C,12h

R OH
0 5 XX
E

Benzoic anhydride E (10 mmol) was added to the solution of 4-amino-2,5-diRphenol (10 mmol)
in EtOH (30 mL) at 25 °C in one portion. The mixture was stirred at 90 °C for 12 h, cooled to
room temperature and evaporated in vacuo. The residue was washed with CH2Cl> to give the

pure products 1-p.

Mej : .OH
HN Me
(@]
1a-p

la-p was synthesized according to literature method!?).

Cl HN Me

O

1b-p

2-Chloro-N-(4-hydroxy-2,5-dimethylphenyl)benzamide 1b-p.

69% yield.

'H NMR (400 MHz, DMSO-ds) 6 9.68 (s, 1H), 9.19 (s, 1H), 7.58 — 7.53 (m, 2H), 7.50 — 7.42
(m, 2H), 7.03 (s, 1H), 6.66 (s, 1H), 2.16 (s, 3H), 2.10 (s, 3H).

13C NMR (100 MHz, DMSO-de) 5 165.25, 153.52, 137.40, 131.79, 130.74, 129.92, 129.60,
128.92, 128.67, 127.17, 126.69, 121.21, 116.02, 17.73, 15.58.
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Br HN Me
@)

Ol 1e-p

2-Bromo-6-chloro-N-(4-hydroxy-2,5-dimethylphenyl)benzamide 1c-p

92% yield.

'H NMR (400 MHz, DMSO-de) & 9.88 (s, 1H), 9.23 (s, 1H), 7.69 (d, J = 8.1 Hz, 1H), 7.58 (d, J
= 8.1 Hz, 1H), 7.38 (t, J = 8.1 Hz, 1H), 7.05 (s, 1H), 6.66 (s, 1H), 2.20 (s, 3H), 2.10 (s, 3H).

13C NMR (100 MHz, DMSO-ds) & 163.46, 153.60, 138.73, 131.71, 131.32, 131.27, 131.13,
128.62, 128.33, 126.22, 121.27, 120.25, 116.04, 17.83, 15.63.

HN Cl
@]
1d-p

1d-p was synthesized according to literature method?!.

Cl HN Me
O

Cl 1e-p

2,6-Dichloro-N-(4-hydroxy-2,5-dimethylphenyl)benzamide 1e-p

88% yield.

'H NMR (400 MHz, DMSO-ds) 5 9.91 (s, 1H), 9.23 (s, 1H), 7.55 (d, J = 7.8 Hz, 2H), 7.48 —
7.44 (m, 1H), 7.01 (s, 1H), 6.65 (s, 1H), 2.17 (s, 3H), 2.09 (s, 3H).

13C NMR (100 MHz, DMSO-ds) & 162.46, 153.64, 136.85, 131.71, 131.26, 131.06, 128.39,
128.20, 126.17, 121.32, 116.04, 17.76, 15.61.
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Br HN Me

@)

Br 1f_p

2,6-Dibromo-N-(4-hydroxy-2,5-dimethylphenyl)benzamide 1f-p

61% yield.

'H NMR (400 MHz, DMSO-de) 6 9.86 (s, 1H), 9.24 (s, 1H), 7.72 (d, J = 8.0 Hz, 2H), 7.29 (t, J
= 8.0 Hz, 1H), 7.08 (s, 1H), 6.65 (s, 1H), 2.22 (s, 3H), 2.10 (s, 3H).

13C NMR (100 MHz, DMSO-ds) 6 164.49, 153.57, 140.54, 131.76, 131.72, 131.66, 128.29,
126.26, 121.22, 120.14, 116.03, 17.96, 15.71.

Me 1g_p

N-(4-hydroxy-2,5-dimethylphenyl)-2,6-dimethylbenzamide 1g-p.

90% yield.

'"H NMR (400 MHz, DMSO-de) 6 9.57 (s, 1H), 9.19 (s, 1H), 7.20 (t, J= 7.5 Hz, 1H), 7.09 (d, J
=7.5 Hz, 2H), 6.99 (s, 1H), 6.64 (s, 1H), 2.35 (s, 6H), 2.16 (s, 3H), 2.10 (s, 3H).

13C NMR (100 MHz, DMSO-ds) 5 168.09, 153.42, 138.85, 133.66, 131.71, 128.75, 128.10,
127.21,126.97, 121.24, 116.02, 19.09, 18.04, 15.64.

Cl HN Me

0]

Me 1h-p

2-Chloro-N-(4-hydroxy-2,5-dimethylphenyl)-6-methylbenzamide 1h-p
57% yield.
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'H NMR (400 MHz, DMSO-ds) & 9.72 (s, 1H), 9.18 (s, 1H), 7.36 — 7.31 (m, 2H), 7.27 — 7.25
(m, 1H), 7.00 (s, 1H), 6.64 (s, 1H), 2.39 (s, 3H), 2.17 (s, 3H), 2.09 (s, 3H).

13C NMR (100 MHz, DMSO-d¢) & 165.06, 153.48, 137.72, 136.54, 131.69, 129.73, 129.62,
128.60, 128.54, 126.54, 126.44, 121.22, 115.99, 19.02, 17.83, 15.56.

Br HN Me

@)

Me 1i-p

2-Bromo-N-(4-hydroxy-2,5-dimethylphenyl)-6-methylbenzamide 1i-p

58% yield.

'H NMR (400 MHz, DMSO-ds) 5 9.70 (s, 1H), 9.19 (s, 1H), 7.49 (d, J = 7.6 Hz, 1H), 7.31 —
7.23 (m, 2H), 7.02 (s, 1H), 6.63 (s, 1H), 2.39 (s, 3H), 2.18 (s, 3H), 2.09 (s, 3H).

13C NMR (100 MHz, DMSO-ds) 5 165.98, 153.49, 139.75, 136.64, 131.66, 129.94, 129.59,
129.11, 128.47, 126.54, 121.19, 119.11, 115.99, 19.28, 17.95, 15.62.

Br HN Me

@)

OMe 1j-p

2-Bromo-N-(4-hydroxy-2,5-dimethylphenyl)-6-methoxybenzamide 1j-p

80% yield.

'"H NMR (400 MHz, DMSO-d) 6 9.56 (s, 1H), 9.15 (s, 1H), 7.32 (t, /= 8.2 Hz, 1H), 7.23 (d, J
=79 Hz, 1H), 7.13 (d, /= 8.3 Hz, 1H), 6.99 (s, 1H), 6.62 (s, 1H), 3.82 (s, 3H), 2.16 (s, 3H), 2.09
(s, 3H).

13C NMR (100 MHz, DMSO-ds) & 163.71, 157.14, 153.30, 131.64, 130.83, 129.53, 128.52,
126.75, 124.03, 121.01, 119.70, 115.94, 110.89, 56.22, 17.66, 15.61.
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Mej : _OH
Br HN Me

@)

F k-p

2-Bromo-6-fluoro-N-(4-hydroxy-2,5-dimethylphenyl)benzamide 1k-p

88% yield.

'H NMR (400 MHz, DMSO-ds) 5 9.91 (s, 1H), 9.22 (s, 1H), 7.56 (d, J = 7.8 Hz, 1H), 7.46 —
7.36 (m, 2H), 7.00 (s, 1H), 6.65 (s, 1H), 2.16 (s, 3H), 2.09 (s, 3H).

13C NMR (100 MHz, DMSO-ds) 5 161.40, 159.91, 157.44, 153.63, 131.73, 131.64, 131.59,
128.52, 128.48, 128.37, 128.29, 126.20, 121.31, 120.00, 119.95, 116.03, 115.21, 115.00, 17.65,
15.57.

YF NMR (376 MHz, DMSO-ds) 5 -113.49.

|  HN Me

O

F 11p

2-Fluoro-N-(4-hydroxy-2,5-dimethylphenyl)-6-iodobenzamide 11-p

65% yield.

'"H NMR (400 MHz, DMSO-ds) 5 9.83 (s, 1H), 9.20 (s, 1H), 7.74 (d, J = 7.8 Hz, 1H), 7.36 (t, J
=8.7 Hz, 1H), 7.27 — 7.21 (m, 1H), 7.04 (s, 1H), 6.65 (s, 1H), 2.17 (s, 3H), 2.10 (s, 3H).

13C NMR (100 MHz, DMSO-ds) & 163.33, 159.17, 156.70, 153.55, 134.67, 134.64, 132.31,
132.09, 131.97, 131.89, 131.54, 128.25, 126.30, 121.19, 116.02, 115.61, 115.39, 94.92, 94.88,
17.72, 15.60.

F NMR (376 MHz, DMSO-ds) & -113.00.
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Cl HN Me
O
Cl

Cl 1mep

2,4,6-Trichloro-N-(4-hydroxy-2,5-dimethylphenyl)benzamide 1m-p
70% yield.

IH NMR (400 MHz, DMSO-ds) § 9.91 (s, 1H), 9.23 (s, 1H), 7.79 (s, 2H), 7.02 (s, 1H), 6.65 (s,
1H), 2.16 (s, 3H), 2.09 (s, 3H).

13C NMR (100 MHz, DMSO-ds) 5 161.69, 153.65, 135.87, 134.35, 132.16, 131.51, 128.19,
127.97, 125.95, 121.35, 116.06, 17.69, 15.56.

Mei : .OH
Me HN Me

O

Me

Me 1n-p

N-(4-hydroxy-2,5-dimethylphenyl)-2,4,6-trimethylbenzamide 1n-p

54% yield.

'H NMR (400 MHz, DMSO-ds) 5 9.46 (s, 1H), 9.14 (s, 1H), 6.98 (s, 1H), 6.89 (s, 2H), 6.64 (s,
1H), 2.31 (s, 6H), 2.26 (s, 3H), 2.15 (s, 3H), 2.09 (s, 3H).

3C NMR (100 MHz, DMSO-ds) 5 168.21, 153.32, 137.13, 136.14, 133.55, 131.62, 128.68,
127.72,127.06, 121.15, 115.98, 20.66, 18.99, 17.96, 15.56.
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Synthetic procedure for the preparation of 1

R OH R )
HN:i:iR 2 eq. Ag,0, 2 eq. MgSOi Nﬁ

DCM, 50 °C, 1-2 h

Ag>0O (10 mmol, 2.32 g) and MgSO4 (10 mmol, 1.20 g) were added to a solution of 1-p (5 mmol)
in anhydrous DCM (25 mL). The mixture was stirred at 50 °C for 1-2 h and cooled to room
temperature and filtered. The filtrate was evaporated in vacuo. The resulting residue was purified
by silica gel column chromatography (PE/EtOAc = 30/1 to 15/1) and recrystallization (PE/
CH>Cl) to give the pure products 1.

N~ Me
(@]
1a

1a was synthesized according to literature method!?.

1b

(E)-2-Chloro-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)benzamide 1b

75% yield.

'H NMR (400 MHz, CDCl3) 3 7.92 — 7.90 (m, 1H), 7.48 — 7.47 (m, 2H), 7.40 — 7.36 (m, 1H),
6.80 (q, J= 1.6 Hz, 1H), 6.56 (q, J = 1.5 Hz, 1H), 2.24 (d, /= 1.4 Hz, 3H), 1.98 (d, /= 1.6 Hz,
3H).

13C NMR (100 MHz, CDCl3) § 187.03, 179.14, 157.36, 148.01, 143.69, 133.59, 133.55, 132.86,
132.32, 132.22, 131.65, 128.30, 127.12, 17.60, 15.96.

HRMS (ESI) Calcd for CisHi3CINO2" [M+H]" 274.0629; Founded:274.0625.
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Cl 4¢

(E)-2-Bromo-6-chloro-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)benzamide 1¢

28% yield.

'"H NMR (400 MHz, CDCl3) & 7.55 (dd, J = 8.0, 0.6 Hz, 1H), 7.40 (dd, J = 8.1, 0.6 Hz, 1H),
7.33 (q,J = 1.6 Hz, 1H), 7.23 (t, J = 8.1 Hz, 1H), 6.55 (q, J = 1.5 Hz, 1H), 2.16 (d, J = 1.5 Hz,
3H), 2.04 (d, J= 1.6 Hz, 3H).

13C NMR (100 MHz, CDCl3) & 187.18, 177.86, 158.53, 148.25, 143.67, 136.72, 133.22, 132.15,
131.90, 131.68, 129.19, 128.44, 120.50, 17.47, 16.04.

HRMS (ESI) Calcd for CisH2BrCINO," [M+H]" 351.9734; Found: 351.9731.

N~ Cl
O
1d

1d was synthesized according to literature method!?!.

Cl N7 Me

O

Cl 4e

(E)-2,6-Dichloro-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)benzamide 1e

39% yield.

'H NMR (400 MHz, CDCl;3) 3 7.30 — 7.28 (m, 2H), 7.25 — 7.21 (m, 1H), 7.20 — 7.18 (m, 1H),
6.47 (q,J=1.5Hz, 1H), 2.07 (d, /= 1.6 Hz, 3H), 1.96 (d, /= 1.6 Hz, 3H).

13C NMR (100 MHz, CDCl3) 6 187.11, 177.27, 158.26, 148.16, 143.70, 134.82, 133.20, 132.30,
131.43, 128.68, 128.38, 17.42, 16.03.
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HRMS (ESI) Calcd for CisH12CbNO2" [M+H]" 308.0240; Founded: 308.0237.

Br 1f

(E)-2,6-Dibromo-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)benzamide 1f

12% yield.

'"H NMR (400 MHz, CDCl3) 6 7.58 (d, J = 8.0 Hz, 2H), 7.41 (q,J = 1.6 Hz, 1H), 7.15 (t, J = 8.1
Hz, 1H), 6.55 (q, J = 1.5 Hz, 1H), 2.16 (d, J= 1.2 Hz, 3H), 2.04 (d, /= 1.4 Hz, 3H).

13C NMR (100 MHz, CDCl3) 6 187.20, 178.39, 158.85, 148.31, 143.60, 138.51, 133.22, 132.39,
131.91, 128.47, 120.34, 17.50, 16.02.

HRMS (ESI) Calcd for CisH12BraNO2" [M+H]" 395.9229; Founded: 395.9228.

Me N7 Me

0]

Me 1g

(E)-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)-2,6-dimethylbenzamide 1g

68% yield.

'"H NMR (400 MHz, CDCl3) § 7.21 (t,J = 7.6 Hz, 1H), 7.06 (d, J = 7.6 Hz, 2H), 6.96 (q, J = 1.6
Hz, 1H), 6.51 (d, J= 1.0 Hz, 1H), 2.49 (s, 6H), 2.16 (d, /= 1.0 Hz, 3H), 1.99 (d, J = 1.2 Hz, 3H).
13C NMR (100 MHz, CDCls3) 8 186.87, 184.04, 155.38, 148.30, 143.42, 135.92, 135.36, 132.72,
130.25, 128.67, 127.86, 20.96, 17.54, 16.05.

HRMS (ESI) Calcd for Ci7HisNO2" [M+H]" 268.1332; Founded: 268.1332.
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Cl N7 Me
Cf%
M

€ 1h

(E)-2-Chloro-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)-6-methylbenzamide 1h

49% yield.

'"H NMR (400 MHz, CDCl3) 6 7.33 — 7.26 (m, 3H), 7.24 — 7.22 (m, 1H), 6.58 (s, 1H), 2.59 (s,
3H), 2.19 (s, 3H), 2.08 (s, 3H).

13C NMR (100 MHz, CDCl3) & 187.14, 180.77, 157.11, 148.03, 143.44, 138.49, 135.08, 133.05,
130.91, 130.19, 129.39, 128.65, 127.50, 20.57, 17.49, 16.01.

HRMS (ESI) Calcd for Ci16H1sCINO2" [M+H]" 288.0786; Founded: 288.0782.

Me1|

(E)-2-Bromo-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)-6-methylbenzamide 1i

61% yield.

'H NMR (400 MHz, CDCl;) 6 7.41 (d, J= 7.6 Hz, 1H), 7.37 (d, /= 1.0 Hz, 1H), 7.22 — 7.15 (m,
2H), 6.52 (s, 1H), 2.53 (s, 3H), 2.13 (d, J= 1.5 Hz, 3H), 2.03 (d, J = 1.6 Hz, 3H).

13C NMR (100 MHz, CDCl3) 5 187.14, 181.22, 157.39, 148.04, 143.37, 138.61, 137.00, 133.04,
131.11, 130.72, 129.91, 128.76, 118.56, 20.79, 17.50, 15.96.

HRMS (ESI) Calcd for CisHisBrNO>" [M+H]" 332.0281; Founded: 332.0278.
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(E)-2-Bromo-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)-6-methoxybenzamide 1j

58% yield.

'"H NMR (400 MHz, CDCl3) 6 7.24 — 7.21 (m, 3H), 6.89 — 6.85 (m, 1H), 6.51 (s, 1H), 3.80 (s,
3H), 2.14 (s, 3H), 2.03 (s, 3H).

13C NMR (100 MHz, CDCls3) § 187.29, 179.41, 157.16, 156.21, 148.37, 142.50, 132.80, 131.90,
129.17, 127.14, 125.66, 120.66, 110.24, 56.05, 17.41, 15.97.

HRMS (ESI) Calcd for CisHisBrNO3™ [M+H]" 348.0230; Founded: 348.0225.

(E)-2-Bromo-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)-6-fluorobenzamide 1k

62% yield.

'H NMR (400 MHz, CDCl3) 8 7.46 (d, J = 8.1 Hz, 1H), 7.33 — 7.27 (m, 1H), 7.13 — 7.06 (m,
2H), 6.54 (s, 1H), 2.16 (s, 3H), 2.02 (s, 3H).

13C NMR (100 MHz, CDCl3) 8 186.99, 176.57, 161.11, 158.58, 157.27, 148.02, 143.81, 133.12,
132.75, 132.65, 129.63, 129.60, 128.53, 128.50, 126.11, 125.92, 120.71, 120.67, 115.56, 115.34,
17.43,16.01.

HRMS (ESI) Calcd for CisHi2BrENO>" [M+H]* 336.0030; Founded: 336.0026.

F NMR (376 MHz, CDCl3) 6 -109.59.

(E)-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien- 1-ylidene)-2-fluoro-6-iodobenzamide 11
49% yield.
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'H NMR (400 MHz, CDCl3) § 7.75 — 7.73 (m, 1H), 7.16 — 7.06 (m, 3H), 6.53 (s, 1H), 2.17 (s,
3H), 2.02 (s, 3H).

13C NMR (100 MHz, CDCls) § 187.01, 177.73, 160.49, 157.96, 157.14, 148.05, 143.78, 136.44,
136.40, 133.23, 133.14, 133.08, 129.38, 129.20, 128.72, 128.69, 116.38, 116.16, 93.38, 93.36,
17.52, 16.00.

HRMS (ESI) Calcd for CisHi2FINO," [M+H]* 383.9891; Founded:383.9885.

1F NMR (376 MHz, CDCls) 5 -108.57.

Cl N7 Me
oce
Cl C

I1m

(E)-2,4,6-Trichloro-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)benzamide 1m

15% yield.

'H NMR (400 MHz, CDCl3) § 7.39 (s, 2H), 7.21 (q, J = 1.6 Hz, 1H), 6.55 (q, J = 1.6 Hz, 1H),
2.14(d,J=1.2 Hz, 3H), 2.03 (d, /= 1.4 Hz, 3H).

13C NMR (100 MHz, CDCl3) & 187.03, 176.46, 158.63, 148.03, 143.97, 136.76, 133.38, 133.33,
133.02, 128.80, 128.21, 17.41, 16.06.

HRMS (ESI) Calcd for CisHi1CI3NO2" [M+H]* 341.9850; Founded: 341.9848.

Me N~ Me

O

Me Me 1n

(E)-N-(2,5-dimethyl-4-oxocyclohexa-2,5-dien-1-ylidene)-2,4,6-trimethylbenzamide 1n

63% yield.

'TH NMR (400 MHz, CDCl3) 3 6.90 (s, 3H), 6.52 (s, 1H), 2.48 (s, 6H), 2.29 (s, 3H), 2.17 (s, 3H),
1.99 (s, 3H).
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13C NMR (100 MHz, CDCl3) & 186.99, 184.25, 155.09, 148.44, 143.35, 140.70, 136.38, 132.69,
132.49, 129.67, 128.04, 21.28, 21.20, 17.63, 16.12.
HRMS (ESI) Calcd for CisH20NO>" [M+H]" 282.1489; Founded: 282.1486.
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Supplementary Figure 2. Indoles 2 involved in the manuscript.

H
H
N N e N Me H
) —tBu / )—tBu mtBu
Me
2a Me op 2¢ 2d
Me H H
§ N N N
MeO F Cl
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Me
H
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) tBu O )—tBu Y /
Me
2i 2 2k 21

Indoles 2a-21 were synthesized according to literature methods*7).
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