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1. General

All commercially available reagents were directly used as received without further
purification. All reactions were monitored by thin—layer chromatography (TLC) on gel Fass

plates using UV light as visualizing agent (if applicable), and a solution of phosphomolybdic
acid hydrate (50 g/L) in EtOH followed by heating as developing agents.

"H NMR and "*C NMR spectra were recorded in DMSO-d6 or CDCl; solution on a Bruker
Ascend 500 MHz instrument. Chemical shifts were denoted in ppm (5), and calibrated by using
residual undeuterated solvent (DMSO-d6 (2.50 ppm) or CHCl; (7.26 ppm) or tetramethylsilane
(0.00 ppm) as internal reference for '"H NMR and the deuterated solvent (CDCl; (77.16 ppm)
or DMSO-d6 (39.52 ppm)) as internal standard for *C NMR. The coupling constants were
reported in Hz. The following abbreviations were used to explain the multiplicities: s = singlet,
d = doublet, t = triplet, q = quartet, dt = double triplet, m = multiplet. High—resolution mass
spectral analysis (HRMS) data were measured on a Thermo Scientific TM Q Exactive PlusTM

mass spectrometer by means of the HESI-Orbitrap technique.

2. The experimental details and the analytical data for the products

The general experimental procedure was described as follows:

A mixture of carbazole or its derivative (0.25 mmol), isocyanate substrate (0.3 mmol),
Pd(PPh3)4 (14.4 mg, 0.05 mmol) and DCM (2.0 mL) were added into a 15 mL pressure tube
from LH LABWARE. The reaction mixture was stirred at 80°C for 0.5 h to 4 h (monitored by
thin layer chromatography until the carbazole or its derivative had disappeared or the system
no longer changed). Then the reaction mixture was cooled to room temperature. The cooled
reaction system was added to n—hexane (20.0 mL). After stirring for 10 min, a white precipitate
formed. The pure product could be obtained by filtering and washing with acetonitrile (4.0 mL).

The general experimental procedure was followed to afford product 3aa as a white solid (75.5
mg, 96% yield). '"H NMR (500 MHz, CDCl3): & (ppm) = 8.04 (d, J = 10.0 Hz, 4H), 7.53-7.44
(m, 5H), 7.37 (t, J=10.0 Hz, 2H), 7.23 (d, J = 7.5 Hz, 2H), 2.38 (s, 3H). *C NMR (126 MHz,
CDCls): 6 (ppm) = 150.3, 138.3, 134.6, 130.0, 127.2, 125.4, 122.7, 120.4, 120.2, 113.6, 21.0.
HRMS (ESI) m/z: [M+H]" Calcd for C20H12N>0 301.1335; Found 301.1332.

{2

H

3ab:

The general experimental procedure was followed to afford product 3ab as a white solid (67.8
mg, 88% yield). '"H NMR (500 MHz, CDCl;): 8 (ppm) = 7.90 (d, J = 8.5 Hz, 2H), 7.87 (d, J =
7.5 Hz, 2H), 7.55 (s, 1H), 7.40-7.34 (m, 3H), 7.34-7.29 (m, 1H), 7.28-7.19 (m, 3H), 6.96 (d,
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J=7.5 Hz, 1H), 2.35 (s, 3H). °*C NMR (126 MHz, CDCls): & (ppm) = 150.2, 139.4, 138.1,
137.2, 129.2, 127.0, 125.6, 125.2, 122.6, 120.6, 120.2, 117.1, 113.5, 21.6. HRMS (ESI) m/z:
[M+H]" Caled for C20H12N,0 301.1335; Found 301.1340.

o

3ac:
k

The general experimental procedure was followed to afford product 3ac as a white solid (66.0
mg, 84% yield). '"H NMR (500 MHz, DMSO-d6): & (ppm) = 10.05 (s, 1H), 8.24 (d, J = 5.0 Hz,
2H), 8.06 (d, J = 10.0 Hz, 2H), 7.57-7.51 (m, 2H), 7.46 (dd, J=7.5, 1.0 Hz, 1H), 7.38 (t, J =
7.5 Hz, 2H), 7.36-7.32 (m, 1H), 7.28 (dt, J = 8.0, 2.0 Hz, 1H), 7.22 (dt, J = 7.5, 1.5 Hz, 1H),
2.37 (s, 3H). C NMR (126 MHz, DMSO-d6): & (ppm) = 150.6, 138.1, 136.1, 133.2, 130.7,

126.8, 126.4, 126.1, 125.5, 124.1, 122.0, 120.3, 113.9, 18.4. HRMS (ESI) m/z: [M+H]" Calcd
for C2H12N20 301.1335; Found 301.1333.

LA o

H
The general experimental procedure was followed to afford product 3ad as a white solid (69.3
mg, 88% yield). "H NMR (500 MHz, CDCl3): & (ppm) = 8.04 (d, J =9.0 Hz, 4H), 7.53-7.43 (m,
5H), 7.37 (t, J = 7.5 Hz, 2H), 6.96 (d, J = 9.0 Hz, 2H), 3.84 (s, 3H). *C NMR (126 MHz,
CDCl3): 6 (ppm) = 157.1, 150.6, 138.3, 130.1, 127.2, 125.4, 122.7, 122.2, 120.4, 114.7, 113.6,
55.7. HRMS (ESI) m/z: [M+H]" Calcd for C20H;7N>O, 317.1285; Found 317.1287.

LIt .

H
The general experimental procedure was followed to afford product 3ae as a white solid (65.4
mg, 86% yield). 'H NMR (500 MHz, CDCl3): & (ppm) = 8.01 (t, J = 14.5 Hz, 4H), 7.60-7.51
(m, 3H), 7.47 (t, J=16.0 Hz, 2H), 7.37 (t, J = 15.0 Hz, 2H), 7.12 (t, J = 17.5 Hz, 2H). *C NMR
(126 MHz, CDCl3): & (ppm) = 159.8 (d, 'Jcr = 244.8 Hz), 150.4, 138.2, 133.2 (d, *Jcr = 2.8
Hz), 127.3, 125.4, 122.8, 122.1 (d, *Jcr = 8.3 Hz), 120.5, 116.2 (d, *Jc_r = 22.8 Hz), 113.6.
HRMS (ESI) m/z: [M+H]" Calcd for C;oH14FN>O 305.1085; Found 305.1081.

Cr i)
- Lt

N
H
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The general experimental procedure was followed to afford product 3af as a white solid (76.3
mg, 89% yield). 'H NMR (500 MHz, CDCl3): 5 (ppm) = 10.70 (s, 1H), 8.24 (d, J= 7.5 Hz, 2H),
7.94 (d,J=9.0 Hz, 2H), 7.93 (t, J = 9.0 Hz, 2H), 7.53 (t, J=15.5 Hz, 2H), 7.48 (d, J = 8.5 Hz,
2H), 7.39 (t, J = 7.5 Hz, 2H). °*C NMR (126 MHz, CDCl3): & (ppm) = 150.1, 137.9, 137.5,
128.9, 127.6, 126.9, 124.2, 122.2, 121.6, 120.4, 113.8. HRMS (ESI) m/z: [M+H]" Calcd for
Ci9H14CIN2O 321.0789; Found 321.0789.

Cr$)

H

The general experimental procedure was followed to afford product 3ag as a white solid (48.6
mg, 61% yield). '"H NMR (500 MHz, DMSO-d6): & (ppm) = 10.74 (s, 1H), 8.23 (d, J= 7.5 Hz,
2H), 7.95 (d, J = 8.0 Hz, 2H), 7.88-7.84 (m, 1H), 7.65 (dd, J = 8.0, 2.0 Hz, 1H), 7.54 (t,J = 8.0
Hz, 2H), 7.45 (t, J = 8.0 Hz, 1H), 7.39 (t, J = 7.5 Hz, 2H), 7.23 (dd, J = 8.0, 2.5 Hz, 1H). °C
NMR (126 MHz, DMSO-d6): 8 (ppm) = 150.1, 140.0, 137.8, 133.3, 130.6, 126.9, 124.2, 123.6,
122.2,120.4,119.5, 118.4, 113.9. HRMS (ESI) m/z: [M+H]" Caled for C1oH4CIN,O 321.0789;
Found 321.0788.

Ot .

The general experimental procedure was followed to afford product 3ah as a white solid (67.7
mg, 74% yield). '"H NMR (500 MHz, DMSO-d6): 6 (ppm) = 10.69 (s, 1H), 8.23 (d, J=7.5 Hz,
2H), 7.93 (d, J=8.0 Hz, 2H), 7.72-7.56 (m, 4H), 7.53 (t,J = 8.0 Hz, 2H), 7.39 (t, J = 15.0 Hz,
2H). *C NMR (126 MHz, DMSO-d6): & (ppm) = 150.0, 137.9, 137.9, 131.8, 126.9, 124.2,
122.2,122.0,120.4, 115.6, 113.8. HRMS (ESI) m/z: [M+H]" Calcd for C19H4BrN>O 365.0284;
Found 365.0281.

CF
3ai: N Q 3
O)\N

The general experimental procedure was followed to afford product 3ai as a white solid (78.8
mg, 89% yield). '"H NMR (500 MHz, DMSO-d6): & (ppm) = 10.93 (s, 1H), 8.24 (d, J = 7.5 Hz,
2H), 7.95 (d, J = 8.0 Hz, 2H), 7.91 (d, J= 8.5 Hz, 2H), 7.79 (d, J= 8.5 Hz, 2H), 7.57-7.50 (m,
2H), 7.43-7.37 (m, 2H). *C NMR (126 MHz, DMSO-d6): & (ppm) = 150.6, 142.7, 138.3, 127.4,
126.7 (q, *Jc-r = 3.7 Hz), 124.8 (q, 'Jc.r = 272.2 Hz), 124.7, 124.3 (q, *Jcr = 33.8 Hz), 122.8,
120.9, 120.3, 114.4. HRMS (ESI) m/z: [M+H]" Calcd for Cy0H4sF3N,O 355.1053; Found
355.1051.

S3



D RPN

H

The general experimental procedure was followed to afford product 3aj as a white solid (54.5
mg, 70% yield). "H NMR (500 MHz, DMSO-d6): & (ppm) = 10.98 (s, 1H), 8.23 (d, J = 8.0 Hz,
2H), 7.96 (d, J = 8.5 Hz, 2H), 7.92-7.86 (m, 4H), 7.54 (t, J = 10.5 Hz, 2H), 7.40 (t, J = 15.0
Hz, 2H). *C NMR (126 MHz, DMSO-d6): 6 (ppm) = 150.0, 143.0, 137.8, 133.4, 126.9, 124.3,
122.5, 120.4, 120.0, 119.1, 114.0, 105.5. HRMS (ESI) m/z: [M+H]" Caled for CaoH4N;0
312.1131; Found 312.1129.

LIS e

The general experimental procedure was followed to afford product 3ak as a white solid (67.0
mg, 81% yield). '"H NMR (500 MHz, DMSO-d6): 6 (ppm) = 11.17 (s, 1H), 8.32 (d, J = 8.5 Hz,
2H), 8.24 (d, J = 8.0 Hz, 2H), 7.97 (d, J = 7.5 Hz, 2H), 7.94 (d, J = 9.0 Hz, 2H), 7.54 (t,J =
15.5 Hz, 2H), 7.41 (t, J = 15.0 Hz, 2H). *C NMR (126 MHz, DMSO-d6): & (ppm) = 150.1,
145.0, 142.7,137.8, 127.0, 125.1, 124.4, 122.6, 120.5, 119.6, 114.1. HRMS (ESI) m/z: [M+H]"
Calcd for C19H14N303 332.1030; Found 332.1033.

3al: N

O}\H/\

The general experimental procedure was followed to afford product 3al as a white solid (53.0
mg, 89% yield). "H NMR (500 MHz, CDCl;): 8 (ppm) = 7.92 (t, J = 16.0 Hz, 4H), 7.40 (dt, J
=7.0, 1.0 Hz, 2H), 7.26 (t, J ="7.5 Hz, 2H), 5.78 (s, 1H), 3.51 (dt, J="7.0, 5.5 Hz, 2H), 1.29 (t,
J=7.0 Hz, 3H). *C NMR (126 MHz, CDCl3): & (ppm) = 152.8, 138.3, 126.8, 125.0, 122.1,
120.2, 113.5, 35.9, 15.1. HRMS (ESI) m/z: [M+H]" Calcd for C;sH;sN,O 239.1179; Found
239.1177.

3am: N
o)\”/\/\

The general experimental procedure was followed to afford product 3am as a white solid (65.9
mg, 99% yield). '"H NMR (500 MHz, DMSO-d6): & (ppm) = 8.33 (t, J = 11.0 Hz, 1H), 8.18 (d,
J=17.5Hz, 2H), 7.93 (d, J = 8.5 Hz, 2H), 7.51 (t, J = 8.0 Hz, 2H), 7.34 (t, J = 15.0 Hz, 2H),
3.43-3.37 (m, 2H), 1.70-1.62 (m, 2H), 1.50-1.40 (m, 2H), 0.97 (t, J = 7.5 Hz, 3H). *C NMR
(126 MHz, DMSO-d6): 6 (ppm) = 152.2, 138.1, 126.5, 123.8, 121.5, 120.2, 113.5, 40.1, 31.2,
19.8, 13.7. HRMS (ESI) m/z: [M+H]" Calcd for C17H19N>O 267.1492; Found 267.1493.
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The general experimental procedure was followed to afford product 3an as a white solid (63.3
mg, 92% yield). '"H NMR (500 MHz, CDCl;): & (ppm) = 7.98 (d, J = 7.5 Hz, 2H), 7.95 (d, J =
8.5 Hz, 2H), 7.45 (t, J = 8.5 Hz, 2H), 7.31 (t, J= 7.5 Hz, 2H), 5.76 (d, J = 7.5 Hz, 1H), 4.44—
4.30 (m, 1H), 2.23-2.10 (m, 2H), 1.83-1.68 (m, 4H), 1.67-1.57 (m, 2H). *C NMR (126 MHz,
CDCl): 6 (ppm) = 152.3, 138.4, 126.9, 125.0, 122.1, 120.2, 113.4, 52.9, 33.3, 23.8. HRMS
(ESI) m/z: [M+H]" Caled for CisH1oN2O 279.1492; Found 279.1491.

s

The general experimental procedure was followed to afford product 3ae as a white solid (40.9
mg, 56% yield). '"H NMR (500 MHz, CDCl3): § (ppm) = 8.00 (dd, J = 12.0, 7.5 Hz, 4H), 7.47
(t, J=8.0 Hz, 2H), 7.32 (t, J = 7.5 Hz, 2H), 5.66 (d, J = 7.5 Hz, 1H), 4.06-3.95 (m, 1H), 2.23—
2.12 (m, 2H), 1.86-1.76 (m, 2H), 1.74-1.65 (m, 1H), 1.55-1.43 (m, 2H), 1.42-1.32 (m, 2H),
1.31-1.20 (m, 1H). *C NMR (126 MHz, CDCls): & (ppm) = 151.9, 138.5, 126.9, 125.1, 122.2,
120.3, 113.5, 50.1, 33.4, 25.6, 25.0. HRMS (ESI) m/z: [M+H]" Calcd for C19H21N>O 293.1648;
Found 293.1647.

3ap: N J\
Ao

The general experimental procedure was followed to afford product 3ap as a white solid
(43.3mg, 69% yield). '"H NMR (500 MHz, CDCl3): § (ppm) = 8.29 (d, J = 7.5 Hz, 1H), 8.19 (d,
J=17.5 Hz, 2H), 7.90 (d, J = 8.5 Hz, 2H), 7.50 (t, J = 7.5 Hz, 2H), 7.33 (t, J = 7.5 Hz, 2H),
4.15-4.05 (m, 1H), 1.31 (d, J = 6.5 Hz, 6H). *C NMR (126 MHz, CDCl;): & (ppm) = 151.3,
138.0, 126.5, 123.7, 121.5, 120.3, 113.5, 42.7, 22.3. HRMS (ESI) m/z: [M+H]" Caled for
CisH17N20 253.1335; Found 253.1334.

3ar: N
O%I\H/\/
The general experimental procedure was followed to afford product 3ar as a white solid (58.9
mg, 94% yield). '"H NMR (500 MHz, CDCl3): § (ppm) = 8.54 (s, 1H), 8.19 (d, J = 8.0 Hz, 2H),
7.96 (d, J=6.0 Hz, 2H), 7.51 (t, J = 8.0 Hz, 2H), 7.34 (t, J = 7.5 Hz, 2H), 6.10-6.00 (m, 1H),
5.33(d,J=17.0 Hz, 1H), 5.20 (d, J = 10.5 Hz, 1H), 4.04 (s, 2H). >*C NMR (126 MHz, CDCl;):
o (ppm)=152.2,138.0, 135.0, 126.6, 123.9, 121.7, 120.3, 116.0, 113.7, 42.8. HRMS (ESI) m/z:
[M+H]" Calcd for C16H1sN>O 251.1179; Found 251.1172.



The general experimental procedure was followed to afford product 3as as a white solid (56.0
mg, 73% yield). "H NMR (500 MHz, CDCls): & (ppm) = 8.53 (s, 1H), 8.19 (d, J = 8.0 Hz, 2H),
7.94 (d, J = 8.5 Hz, 2H), 7.49 (t, J= 8.0 Hz, 2H), 7.34 (t, J = 7.5 Hz, 2H), 6.46-6.38 (m, 1H),
6.29-6.20(m, 1H),6.02-5.96(m, 1H), 4.41 (t, J= 5.5 Hz, 2H), 3.75-3.65 (m, 2H). *C NMR (126
MHz, CDCl3): & (ppm) = 165.6, 152.3, 137.9, 131.9, 128.4, 126.6, 123.9, 121.7, 120.3, 113.6,
62.7,39.4. HRMS (ESI) m/z: [M+H]" Calcd for C1sH17N205 309.1234; Found 309.1234.

oL f )

H

The general experimental procedure was followed to afford product 3ca as a white solid (58.09
mg, 61% yield). '"H NMR (500 MHz, DMSO-d6): & (ppm) = 10.56 (s, 1H), 8.25 (d, J=7.5 Hz,
1H), 8.21 (d, J = 8.0 Hz, 1H), 8.07 (s, 1H), 7.94-7.86 (m, 1H), 7.60-7.49 (m, 4H), 7.43-7.35
(m, 1H), 7.23 (d, J = 7.5 Hz, 2H), 2.32 (s, 3H). *C NMR (126 MHz, DMSO-d6): & (ppm) =
149.6,138.8, 138.1, 135.6, 133.2,129.4, 127.3, 124.8, 123.3, 123.2, 122.4,122.2, 120.6, 120.2,
119.3,116.4, 113.8, 20.5. HRMS (ESI) m/z: [M+H]" Calcd for C20H;sN2BrO 379.0441; Found
379.0439.

The general experimental procedure was followed to afford product 3da as a white solid (71.2
mg, 70% yield). "H NMR (500 MHz, DMSO-d6): & (ppm) = 10.51 (s, 1H), 8.51 (d, J=3.0 Hz,
1H), 8.29 (d, J = 8.0 Hz, 1H), 7.91 (d, J = 8.5 Hz, 1H), 7.87 (dd, J=9.0, 2.5 Hz, 1H), 7.66 (d,
J=8.5Hz, 1H), 7.61-7.53 (m, 3H), 7.42-7.36 (m, 1H), 7.22 (d, J =8.0 Hz, 2H), 2.31 (s, 3H).
3C NMR (126 MHz, DMSO-d6): & (ppm) = 149.6, 138.3, 136.9, 135.7, 133.1, 129.4, 129.2,
127.6, 126.1, 123.1, 122.9, 122.3, 121.0, 120.1, 115.7, 114.2, 113.7, 20.5. HRMS (ESI) m/z:

+ alcd tor CyoH16N2Br . ; Foun . .
M-+H]" Caled for C20H6N2BrO 379.0441; Found 379.0439
Br

The general experimental procedure was followed to afford product 3ea as a white solid (84.4
mg, 89% yield). '"H NMR (500 MHz, DMSO-d6): & (ppm) = 10.68 (s, 1H), 8.74 (d, J = 8.0 Hz,
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1H), 7.96 (d, J = 8.0 Hz, 2H), 7.64-7.57 (m, 4H), 7.47 (t, J = 8.0 Hz, 2H), 7.24 (d, J = 8.0 Hz,
2H), 2.32 (s, 3H). °C NMR (126 MHz, DMSO-d6): & (ppm) = 149.3, 139.4, 138.3, 135.6,
133.3, 129.4, 127.7, 127.5, 125.9, 123.0, 122.0, 121.9, 121.8, 120.1, 115.4, 113.3, 112.7, 20.5.
HRMS (ESI) m/z: [M+H]" Caled for Ca0H16N2BrO 379.0441; Found 379.0439.

1)

H

3fa

The general experimental procedure was followed to afford product 3fa as a white solid (76.2
mg, 91% yield). '"H NMR (500 MHz, DMSO-d6): & (ppm) = 10.55 (s, 1H), 8.27 (t, J = 5.0 Hz,
2H), 7.92-7.88 (m, 2H), 7.61-7.52 (m, 3H), 7.45-7.32 (m, 2H), 7.23 (d, J = 8.0 Hz, 2H), 2.32
(s, 3H). >C NMR (126 MHz, DMSO-d6): & (ppm) = 149.6, 138.5, 138.3, 135.6, 133.2, 131.0,
1294, 127.2,123.3, 122.9, 122.4, 122.2, 121.8, 120.6, 120.2, 113.8, 113.6, 20.5. HRMS (ESI)
m/z: [M+H]" Calcd for C20H16N2ClO 335.0946; Found 335.0942.

The general experimental procedure was followed to afford product 3ga as a white solid (70.5
mg, 89% yield). '"H NMR (500 MHz, DMSO-d6): § (ppm) = 10.54 (s, 1H), 8.27-8.21 (m, 2H),
7.90 (d, J=8.5 Hz, 1H), 7.68 (d, J=10.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 2H), 7.53-7.49 (m, 1H),
7.41-7.35 (m, 1H), 7.28-7.17 (m, 3H), 2.31 (s, 3H). >*C NMR (126 MHz, DMSO-d6): & (ppm)
=161.4 (d, "Jer = 241.9 Hz), 149.8, 138.7 (d, *Jcr = 12.6 Hz), 138.4, 135.7, 133.2, 129.4,
126.5, 123.6, 122.3, 121.9 (d, *Jcr = 12.6 Hz), 120.7, 120.3, 120.2, 113.7, 109.9 (d, 2Jc ¢ =
23.9 Hz), 101.0 (d, 2Jcr = 27.7 Hz), 20.5. HRMS (ESI) m/z: [M+H]" Calcd for Cy0HisFN,O
319.1241; Found 319.1241.

weo_J 1§ )

The general experimental procedure was followed to afford product 3ha as a white solid (58.1
mg, 70% yield). "H NMR (500 MHz, CDCls): & (ppm) = 7.76 (d, J = 8.0 Hz, 2H), 7.67 (d, J =
8.5 Hz, 1H), 7.56 (s, 1H), 7.47 (s, 1H), 7.40 (d, J = 8.0 Hz, 2H), 7.28 (t, J = 7.5 Hz, 1H), 7.20
(t, J=7.5Hz, 1H), 7.14 (d, J = 8.0 Hz, 2H), 6.80 (d, J = 8.5 Hz, 1H), 3.77 (s, 3H), 2.32 (s, 3H).
BC NMR (126 MHz, CDCl5): 6 (ppm) = 159.6, 150.4, 139.7, 137.8, 134.6, 134.5, 129.9, 125.6,
125.5, 122.6, 120.6, 120.2, 119.6, 118.4, 112.9, 111.1, 98.2, 55.7, 21.0. HRMS (ESI) m/z:
[M+H]" Calcd for C51H19N>0O> 331.1441; Found 331.1439.
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The general experimental procedure was followed to afford product 3ja as a white solid (89.0
mg, 87% yield). "H NMR (500 MHz, CDCl3): & (ppm) = 8.10-8.02 (m, 2H), 7.96 (d, J = 8.5
Hz, 2H), 7.55 (s, 1H), 7.53 (d, J = 2.0 Hz, 1H), 7.51 (d, J = 1.5 Hz, 1H), 7.48 (d, J = 9.0 Hz,
2H), 7.21 (d, J= 8.0 Hz, 2H), 2.38 (s, 3H), 1.48 (s, 18H). >*C NMR (126 MHz, CDCl;): 5 (ppm)
=150.5, 145.7, 136.7, 134.8, 134.3, 129.9, 125.5, 124.8, 120.1, 116.4, 113.3, 34.9, 31.9, 21.0.
HRMS (ESI) m/z: [M+H]" Calcd for C2sH33N>0 413.2587; Found 413.258]1.

O

H

The general experimental procedure was followed to afford product 3ka as a white solid (65.9
mg, 70% yield). "H NMR (500 MHz, CDCl3): & (ppm) = 8.31-8.28 (m, 1H), 8.03 (t, J = 10.0
Hz, 2H), 7.98 (d, J = 8.5 Hz, 1H), 7.68 (d, J = 7.5 Hz, 2H), 7.59 (d, J = 8.0 Hz, 1H), 7.56 (s,
1H), 7.49-7.42 (m, 5H), 7.39-7.34 (m, 2H), 7.23 (d, J = 8.0 Hz, 2H), 2.38 (s, 3H). '*C NMR
(126 MHz, CDCl3): 6 (ppm) = 150.4, 141.4, 140.6, 139.1, 138.6, 134.7, 134.6, 130.0, 129.0,
127.6,127.5,127.2,125.3,124.4, 122.8, 122.2, 120.6, 120.5, 120.3, 113.4, 112.4,21.0. HRMS
(ESI) m/z: [M+H]" Caled for C26H21N>O 377.1648; Found 377.1647.

.
@

The general experimental procedure was followed to afford product 3la as a white solid (73.3
mg, 78% yield). '"H NMR (500 MHz, CDCl;): & (ppm) = 8.18 (d, J = 1.5 Hz, 1H), 8.05 (t, J =
8.5 Hz, 2H), 8.01 (d, J = 8.5 Hz, 1H), 7.71-7.67 (m, 3H), 7.55 (s, 1H), 7.51-7.45 (m, 5H),
7.41-7.33 (m, 2H), 7.24 (d, J = 8.5 Hz, 2H), 2.39 (s, 3H). *C NMR (126 MHz, CDCls): & (ppm)
=150.3, 141.2, 138.7, 137.7, 136.0, 134.7, 134.6, 130.0, 129.0, 127.43, 127.36, 127.2, 126.5,
125.9, 125.4, 122.8, 120.5, 120.2, 118.7, 113.9, 113.7, 21.1. HRMS (ESI) m/z: [M+H]" Calcd
for Co6H21N,0 377.1648; Found 377.1645.

()

N
H
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The general experimental procedure was followed to afford product 3ma as a white solid (73.6
mg, 84% yield). "H NMR (500 MHz, CDCls): & (ppm) = 8.75 (d, J = 8.0 Hz, 1H), 8.54 (d, J =
8.0 Hz, 1H), 8.23 (d, J=9.0 Hz, 1H), 8.07 (d, J = 8.5 Hz, 1H), 8.0 (d, J=8.0 Hz, 1H), 7.90 (d,
J=9.0 Hz, 1H), 7.71 (t, J ="7.5 Hz, 1H), 7.60 (s, 1H), 7.56-7.43 (m, SH), 7.26-7.22 (m, 2H),
2.38 (s, 3H). *C NMR (126 MHz, CDCls): §(ppm) = 149.9, 137.6, 136.4, 134.9, 134.5, 130.4,
130.0,129.4,129.3, 128.5,127.4, 125.9, 125.8, 124.4, 123.6, 123.0, 122.6, 120.2, 117.9, 113.9,
113.2, 21.1. HRMS (ESI) m/z: [M+H]" Caled for C24H19N>O 351.1492; Found 351.1491.

OO'O
A

The general experimental procedure was followed to afford product 3ma as a white solid
(102.05 mg, 98% yield). '"H NMR (500 MHz, CDCl3): § (ppm) = 8.11 (d, J = 2.5 Hz, 1H), 8.07
(d,J=2.0Hz, 1H), 7.97 (d,J= 7.5 Hz, 1H), 7.79 (dd, J = 8.0, 2.0 Hz, 1H), 7.75 (d, J = 7.5 Hz,
1H), 7.54 (s, 1H), 7.45 (d, J = 7.5 Hz, 2H), 7.41 (d, J = 7.5 Hz, 1H), 7.36 (t, J = 7.5 Hz, 2H),
7.31-7.25 (m, 2H), 7.21-7.15 (m, 2H), 2.33 (s, 3H), 1.50 (s, 6H). *C NMR (126 MHz, CDCl;):
o (ppm) = 154.0, 153.8, 150.4, 139.1, 138.6, 138.2, 134.7, 134.6, 134.5, 129.9, 127.2, 127.0,
126.6, 125.7, 124.5, 122.8, 122.6, 120.4, 120.1, 119.8, 113.0, 111.0, 108.5, 47.1, 27.8, 21.0.
HRMS (ESI) m/z: [M+H]" Calcd for C2oH2sN>0 417.1961; Found 417.1967.

o é@f

The general experimental procedure was followed to afford product 3at as a white solid (71.5
mg, 79% yield). "H NMR (500 MHz, DMSO-d6): & (ppm) = 8.72 (d, J = 8.5 Hz, 2H), 8.06 (d,
J=7.5Hz, 2H), 7.84 (d, J= 8.0 Hz, 2H), 7.40 (t, J = 7.5 Hz, 2H), 7.26-7.22 (m, 4H), 2.32 (s,
3H). *C NMR (126 MHz, DMSO-d6): & (ppm) = 156.3, 143.0, 139.9, 139.3, 128.4, 127.0,
126.1, 124.2, 121.1, 119.3, 117.1, 21.0. HRMS (ESI) m/z: [M+H]" Calcd for C30H;7N,05S
365.0954; Found 365.0957.

F@(

3at:

3at: N™ O

A\
o)\N/S\\
H O

The general experimental procedure was followed to afford product 3gt as a white solid (40.0
mg, 40% yield). '"H NMR (500 MHz, DMSO-d6): & (ppm) = 8.66 (d, J = 8.5 Hz, 1H), 8.49 (dd,
J=12.0, 2.5 Hz, 1H), 8.08 (dd, J = 8.5, 6.0 Hz, 1H), 8.04 (dd, J= 8.0, 1.5 Hz, 1H), 7.81(dd, J
= 6.0, 1.5 Hz, 1H), 7.37 (ddd, J = 8.5, 7.0, 1.5 Hz, 1H), 7.27-7.21 (m, 3H), 7.09 (td, J = 9.0,
3.0 Hz, 1H), 2.32 (s, 3H). *C NMR (126 MHz, DMSO-d6): & (ppm) = 161.1 (d, 'Jcr = 238.1
Hz), 155.9,142.8,139.86 (d, *Jcr = 11.3 Hz), 139.88, 139.81, 128.3, 126.9, 125.7, 123.6, 121.3,

S9



120.7, 120.4 (d, *Jc s = 10.1 Hz), 119.1, 116.9, 108.7 (d, *Jc r = 25.2 Hz), 103.8 (d, 2Jc £ = 29.0
Hz), 20.9. HRMS (ESI) m/z: [M+H]" Calcd for CaHsFN2OsS 383.0860; Found 383.0859.

The general experimental procedure was followed to afford product 3ht as a white solid (87.0
mg, 88% yield). '"H NMR (500 MHz, DMSO-d6): & (ppm) = 8.65 (d, J = 8.5 Hz, 1H), 8.29 (s,
1H), 7.93 (t, J = 8.0 Hz, 2H), 7.79 (d, J = 8.0 Hz, 2H), 7.29 (t, J = 7.5 Hz, 1H), 7.24 (d, J = 8.0
Hz, 2H), 7.18 (t, J = 7.5 Hz, 1H), 6.85 (dd, J = 8.5, 2.5 Hz, 1H), 3.79 (s, 3H), 2.32 (s, 3H)."*C
NMR (126 MHz, DMSO-d6): 6 (ppm) = 158.5, 156.2, 143.1, 140.7, 139.8, 139.4, 128.4,126.9,
124.7, 124.3, 121.0, 119.8, 118.4, 117.8, 116.9, 109.2, 101.5, 55.2, 20.9. HRMS (ESI) m/z:
[M+H]" Calcd for C21H19N204S 395.1060; Found 395.1058.

)
v LSy

W\
o
H
The general experimental procedure was followed to afford product 31t as a white solid (95.8
mg, 87% yield). "H NMR (500 MHz, DMSO-d6): & (ppm) = 8.78 (d, J = 8.5 Hz, 1H), 8.72 (d,
J=8.0 Hz, 1H), 8.42 (s, 1H), 8.20 (d, J=7.5 Hz, 1H), 7.85 (d, J=7.5 Hz, 2H), 7.81 (d, J = 8.0
Hz, 2H), 7.73 (dd, J = 8.5, 2.0 Hz, 1H), 7.49 (t, J = 8.0 Hz, 2H), 7.42 (t, J = 8.0 Hz, 1H), 7.35
(t,J=7.5 Hz, 1H), 7.29-7.24 (m, 3H), 2.33 (s, 3H). *C NMR (126 MHz, DMSO-d6): & (ppm)
=156.2, 143.0, 140.7, 139.9, 139.8, 138.9, 133.2, 129.0, 128.4, 127.0, 126.8, 126.8, 126.3,
124.9, 124.8,124.3, 121.2, 119.6, 117.5, 117.3, 117.1, 21.0. HRMS (ESI) m/z: [M+H]" Calcd

for CoH21N203S 441.1267; Found 441.1270.
t-Bu t-Bu

A\
O)\N’S\\
H O

The general experimental procedure was followed to afford product 3jt as a white solid (114.3
mg, 96% yield). '"H NMR (500 MHz, CDCl;): & (ppm) = 8.54 (d, J = 9.0 Hz, 2H), 8.09 (s, 2H),
7.79 (d, J = 8.5 Hz, 2H), 7.43-7.38 (dt, J = 9.0, 2.0 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 2.32 (s,
3H), 1.39 (s, 18H). *C NMR (126 MHz, CDCl3): & (ppm) = 156.3, 143.3, 143.2, 139.7, 137.7,
128.3,126.9, 124.2, 123.4, 116.5, 115.4, 34.4, 31.8, 21.0. HRMS (ESI) m/z: [M+H]" Calcd for
C23H33N203S 477.2206; Found 477.2201.
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3. Copies of NMR spectra

See the next page!
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IH NMR (500 MHz, DMSO-d6)
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13C NMR (126 MHz, DMSO-d6)
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