Supplementary Information (SI) for ChemComm.
This journal is © The Royal Society of Chemistry 2026

Supporting Information

Palladium-Catalyzed Denitrative C—N Coupling of Amides with Nitroarenes
Enabled by Al(OTY);

Linjie Yang,*®® ¢ Xuejie Wang® and Wanzhi Chen,*¢
aCollege of Chemistry and Environmental Engineering, Shenzhen University,
Shenzhen 518060, China;

®Guangdong Key Laboratory for Biomedical Measurements and Ultrasound Imag-
ing, National-Regional Key Technology Engineering Laboratory for Medical
Ultrasound, School of Biomedical Engineering, Shenzhen University Medical

School, Shenzhen 518060, China;
‘Department of Chemistry, Zhejiang University, Hangzhou 310028, China. E-mail:

chenwzz@zju.edu.cn.

Contents
L. General methods.......ccccevvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieinenne.. S2
II. General procedures.......cccvvviiiiiiiniiiiiiiiniiiniiiee s 52
III.  Characterization data for products..........c.ccovveviiniiiierinninne S11
IV,  NMR SPECLra «covviniiiiiintiiiiinteiiinnteiiaetciisstecsssccsssscccnnnes S22
V. References .....ccoovieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiean. SS3

S1



I. General Methods

All commercially available reagents and solvents were obtained from commercial
providers and used without further purification. Flasks and tubes were dried in an oven
before use. Unless otherwise stated, all the anhydrous solvents and reagents were
obtained from commercially available sources without further purification. Thin-layer
chromatography (TLC) was conducted using glass plates pre-coated silica gel and
detected with a fluorescent indicator (254 nm). Flash column chromatography was
performed using 200-300 mesh silica gel. 'H, '°F{'H}, and 3C {'H} NMR spectra were
recorded on Bruker Avance-400 (400 MHz) spectrometer 400 MHz for 'H, 376 MHz
for 1F{'H}, 162 MHz for 3'P{'H} and 101 MHz for 3C. Chemical shifts (5) were
expressed in ppm downfield to TMS at 6 = 0 ppm, and the coupling constants (J) were
expressed in Hz. 1F{!H} spectra were referenced externally to CFCl; (0.00 ppm), and
3P NMR spectra were referenced to H;POs as an external standard. Melting points were
determined with an electrothermal apparatus and were uncorrected. High resolution
mass spectra (HRMS) were recorded by using Agilent Mass spectrometer G6545 (ESI-
QTOF).  Pd(acac), was  recrystallized from  ethanol  before  use.
[(rBuBrettPhos)Pd(allyl)]JOTf' was prepared according to literature procedures. 2-
nitrodibenzo[b,d]furan 21,2 5-nitro-1-phenyl-1H-indole (20),? 2-
nitrodibenzo[b,d]thiophene (2q),? 1-nitropyrene (2r),? and dimethyl(phenyl)sulfonium

trifluoromethanesulfonate 6a* were also synthesized as described in the literature.

II. General Procedures

1. General Procedure for the N-arylation of Amides with nitroarenes

Pd(acac), (10 mol%)
BrettPhos (20 mol%)

NO K3PO, (3.0 equiv
O ’ AI(BOTf‘; ((10 n?ol"/)) O [ t|
I * N ; . I AL
R2” “NH, R'—het PhCF3 (0.2 M), N, R? N R
150 °C, 12 h
1 2 3ord

In a dried 25 mL Schlenk tube equipped with a magnetic stir bar, amide 1
(0.4 mmol), nitroarene 2 (0.6 mmol, if solid), Pd(acac), (12.1 mg, 10 mol%), BrettPhos
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(42.9 mg, 20 mol%), K5PO,4 (254.7 mg, 1.2 mmol), and Al(OTf); (19.0 mg, 10 mol%)
were added. The tube was evacuated and backfilled with nitrogen at least three times.
Trifluorotoluene (PhCF;, 2.0 mL, 0.2 M) and nitroarene 2 (0.6 mmol, if liquid) were
then added. The vessel was sealed with a PTFE screw cap, and the reaction mixture
was stirred and heated at 150 °C in an aluminum heating block (600-800 rpm) for
12 hours. After completion, the reaction mixture was cooled to room temperature and
filtered through a 3 cm layer of Celite® using dichloromethane as the eluent. The filtrate
was concentrated under reduced pressure, and the residue was further purified by flash
column chromatography on silica gel (200300 mesh) using a mixture of petroleum

ether and ethyl acetate as the eluent to afford the desired products 3 or 4.

2. Smmol-Scale Preparation of Compound 3a

In a dried 100 mL Schlenk tube equipped with a magnetic stir bar, p-toluamide 1a
(5.0 mmol, 675.8 mg), a-nitronaphthalene 2a (7.5 mmol, 1299.0 mg), Pd(acac),
(152.3 mg, 10 mol%), BrettPhos (536.8 mg, 20 mol%), K;PO, (3.18 g, 15.0 mmol), and
Al(OTY); (237.1 mg, 10 mol%) were added. The tube was evacuated and backfilled with
nitrogen at least three times. PhCF; (25.0 mL, 0.2 M) was then added. The vessel was
sealed with a PTFE screw cap, and the reaction mixture was stirred and heated at 150 °C
in an oil bath (600—800 rpm) for 12 hours. After completion, the reaction mixture was
cooled to room temperature and passed through a 5cm layer of Celite® using
dichloromethane as the eluent. The filtrate was concentrated under reduced pressure,
and the residue was further purified by flash column chromatography on silica gel (200—
300 mesh) using a mixture of petroleum ether and ethyl acetate as the eluent to afford

933.4 mg of product 3a (76% yield).
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3. Evaluation of Lewis Acid Additives

Pd(acac), (10 mol%)
BrettPhos (20 mol%)

0 NO,  KsPO, (3.0 equiv) o
NH, * Lewis Acid (x mol%)
2 PhCF5 (0.2 M), N, N
150 °C, 12 h

1a 2b 3b

Zn(OTf), | Sc(OTf); | In(OTf; | NaOTf | AIOTH; | B(CeFs)s | ACl | TBAOTE
X =10, 42%: X =10, 28%: X =10, 60% 1 X = 10, 25% | X = 20, 84%: X = 10, N.RiX =10, 18% | X = 10, 9%

In a dried 25 mL Schlenk tube equipped with a magnetic stir bar, p-toluamide 1a
(0.4 mmol, 54.1 mg), Pd(acac), (12.1 mg, 10 mol%), BrettPhos (42.9 mg, 20 mol%),
K;PO,4 (254.7 mg, 1.2 mmol), and Lewis Acid (10 or 20 mol%) were added. The tube
was evacuated and backfilled with nitrogen at least three times. Trifluorotoluene
(PhCF3;, 2.0 mL, 0.2 M) and nitrobenzene 2b (0.6 mmol, 73.87 mg (61.8 pL)) were then
added. The vessel was sealed with a PTFE screw cap, and the reaction mixture was
stirred and heated at 150 °C in an aluminum heating block (600—800 rpm) for 12 hours.
After completion, the reaction mixture was cooled to room temperature and filtered
through a 3 cm layer of Celite® using dichloromethane as the eluent. The filtrate was
concentrated under reduced pressure, and the residue was further purified by flash
column chromatography on silica gel (200-300 mesh) using a mixture of petroleum

ether and ethyl acetate as the eluent to afford the desired products 3b.

4. Pd-Catalyzed Desulfurative Amidation of Aryl Sulfonium Salt 6a
[(tBuBrettPhos)Pd(allyl)]OTf (2 mol%)

0 _OT?S{ K3POy (1.5 equiv) 0
\H AI(OTf)3 (10 mol%)
3, 1,4-dioxane (0.2 M), N, N
110°C, 12 h
1a 6a

3b, 85%;
wlo Al(OTf)3, N.R.

In a dried 25 mL Schlenk tube equipped with a magnetic stir bar, p-toluamide 1a
(0.4 mmol, 54.1mg), dimethyl(phenyl)sulfonium trifluoromethanesulfonate 6a
(0.5mmol, 144.2mg), [(fBuBrettPhos)Pd(allyl)]OTf (6.3 mg, 2mol%), K;PO,
(127.4 mg, 0.6 mmol), and Al(OTf); (19.0 mg, 10 mol%) were added. The tube was
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evacuated and backfilled with nitrogen at least three times. 1,4-dioxane (2.0 mL, 0.2 M)
was then added. The vessel was sealed with a PTFE screw cap, and the reaction mixture
was stirred and heated at 110 °C in an aluminum heating block (600-800 rpm) for
12 hours. After completion, the reaction mixture was cooled to room temperature and
filtered through a 3 cm layer of Celite® using dichloromethane as the eluent. The filtrate
was concentrated under reduced pressure, and the residue was further purified by flash
column chromatography on silica gel (200300 mesh) using a mixture of petroleum
ether and ethyl acetate as the eluent to afford compound 3b (71.9 mg, 85% yield). When

the reaction was performed without AI(OTf);, no desired product 3b was detected.

5. Investigation of the Oxidation Process of BrettPhos Ligand

In a dried 25 mL Schlenk tube equipped with a magnetic stir bar were placed
Pd(acac), (15.2mg, 0.05 mmol), BrettPhos (26.8 mg,0.05mmol), and K;PO,
(31.8 mg, 0.15 mmol). The tube was evacuated and backfilled with nitrogen three times.
PhCF; (0.5 mL, 0.1 M) was then added, and the vessel was sealed with a PTFE screw
cap. The mixture was stirred and heated at 150 °C in an aluminum heating block (600—
800 rpm) for 12 h. After cooling to room temperature, the reaction mixture was filtered
through a short pad of Celite®, and the filtrate was concentrated under reduced pressure.
Triphenylphosphine oxide (12.0 mg, 0.043 mmol) was added as an internal standard,
and the resulting mixture was analyzed by 3'P NMR spectroscopy (Figure S1, P1).

In a dried 25 mL Schlenk tube equipped with a magnetic stir bar were placed
Pd(acac);  (15.2mg, 0.05 mmol), BrettPhos (26.8 mg, 0.05 mmol), K;PO,
(31.8 mg, 0.15 mmol), and Al(OTf); (23.7 mg, 0.05 mmol). The tube was evacuated
and backfilled with nitrogen three times. PhCF; (0.5 mL, 0.1 M) was then added, and
the vessel was sealed with a PTFE screw cap. The mixture was stirred and heated at
150 °C in an aluminum heating block (600—800 rpm) for 12 h. After cooling to room
temperature, the reaction mixture was filtered through a short pad of Celite®, and the

filtrate was concentrated under reduced pressure. Triphenylphosphine oxide
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(12.0 mg, 0.043 mmol) was added as an internal standard, and the resulting mixture was

analyzed by 3'P NMR spectroscopy (Figure S2, P2).
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Figure S1. 3'P NMR (162 MHz, CDC]l5) spectrum of P1

,—11:23 1. fid % ‘52 8
s 2 o
| | |
O=PPh,4
(internal standard)
¥
Remaining BrettPhos
-
BrettPhos oxide
N Li
s o @
o~ o (=]
s < P
150 T 130 ! l'lD T AD T ID ! C)rD T iﬂ ’ llﬂ ! =10 '30 0 "0 90 ! 110 l’ZO ! 71"30 T i‘O T =180 ! 10 T —ian T 72%(

Figure S2. 3'P NMR (162 MHz, CDCl;) spectrum of P2
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In a dried 25 mL Schlenk tube equipped with a magnetic stir bar were placed
Pd(acac), (15.2 mg, 0.05 mmol), BrettPhos (26.8 mg, 0.05 mmol), a-nitronaphthalene
2a (8.7 mg, 0.05 mmol) and K5;PO4 (31.8 mg, 0.15 mmol). The tube was evacuated and
backfilled with nitrogen three times. PhCF; (0.5 mL, 0.1 M) was then added, and the
vessel was sealed with a PTFE screw cap. The mixture was stirred and heated at 150 °C
in an aluminum heating block (600-800 rpm) for 12h. After cooling to room
temperature, the reaction mixture was filtered through a short pad of Celite®, and the
filtrate was concentrated under reduced pressure. Triphenylphosphine oxide
(12.0 mg, 0.043 mmol) was added as an internal standard, and the resulting mixture was
analyzed by 3'P NMR spectroscopy (Figure S3, P3).

In a dried 25 mL Schlenk tube equipped with a magnetic stir bar were placed
Pd(acac), (15.2 mg, 0.05 mmol), BrettPhos (26.8 mg, 0.05 mmol), a-nitronaphthalene
2a  (8.7mg,0.05mmol), K;PO, (31.8mg,0.15mmol), and  Al(OTf);
(23.7 mg, 0.05 mmol). The tube was evacuated and backfilled with nitrogen three times.
PhCF; (0.5 mL, 0.1 M) was then added, and the vessel was sealed with a PTFE screw
cap. The mixture was stirred and heated at 150 °C in an aluminum heating block (600—
800 rpm) for 12 h. After cooling to room temperature, the reaction mixture was filtered
through a short pad of Celite®, and the filtrate was concentrated under reduced pressure.
Triphenylphosphine oxide (12.0 mg, 0.043 mmol) was added as an internal standard,

and the resulting mixture was analyzed by 3'P NMR spectroscopy (Figure S4, P4).
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Figure S4. 3'P NMR (162 MHz, CDCl;) spectrum of P4
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In a dried 25 mL Schlenk tube equipped with a magnetic stir bar were placed
BrettPhos Pd G3 (45.3mg, 0.05mmol), BrettPhos (26.8 mg, 0.05 mmol),
a-nitronaphthalene 2a (8.7 mg, 0.05 mmol) and K;PO, (31.8 mg, 0.15 mmol). The tube
was evacuated and backfilled with nitrogen three times. PhCF; (0.5 mL, 0.1 M) was
then added, and the vessel was sealed with a PTFE screw cap. The mixture was stirred
and heated at 150 °C in an aluminum heating block (600-800 rpm) for 12 h. After
cooling to room temperature, the reaction mixture was filtered through a short pad of
Celite®, and the filtrate was concentrated under reduced pressure. Triphenylphosphine
oxide (12.0 mg, 0.043 mmol) was added as an internal standard, and the resulting
mixture was analyzed by 3'P NMR spectroscopy (Figure S5, P5).

In a dried 25 mL Schlenk tube equipped with a magnetic stir bar were placed
BrettPhos Pd G3 (45.3mg,0.05mmol), BrettPhos (26.8 mg, 0.05 mmol),
a-nitronaphthalene 2a (8.7 mg, 0.05 mmol), K;PO, (31.8mg,0.15 mmol), and
Al(OTY); (23.7 mg, 0.05 mmol). The tube was evacuated and backfilled with nitrogen
three times. PhCF; (0.5 mL, 0.1 M) was then added, and the vessel was sealed with a
PTFE screw cap. The mixture was stirred and heated at 150 °C in an aluminum heating
block (600-800 rpm) for 12 h. After cooling to room temperature, the reaction mixture
was filtered through a short pad of Celite®, and the filtrate was concentrated under
reduced pressure. Triphenylphosphine oxide (12.0 mg, 0.043 mmol) was added as an
internal standard, and the resulting mixture was analyzed by 3'P NMR spectroscopy

(Figure S6, P6).
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Figure S5. 3'P NMR (162 MHz, CDCl;) spectrum of P5
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III.  Characterization data for products

L L
sane
3a

4-methyl-V-(naphthalen-1-yl)benzamide’ (3a)

White solid (89.0 mg, 85% yield). mp = 169—170 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry=0.20). '"H NMR (400 MHz, CDCl3) 6 8.21 (s, 1H), 8.03 (d, /= 7.5 Hz,
1H), 7.94 — 7.84 (m, 4H), 7.74 (d, J= 8.2 Hz, 1H), 7.57 — 7.47 (m, 3H), 7.32 (d, J= 8.1
Hz, 2H), 2.46 (s, 3H). 3C NMR (101 MHz, CDCls) 4 166.3, 142.6, 134.3,132.7, 132.2,
129.7, 129.0, 127.6, 127.4, 126.5, 126.2, 126.1, 126.0, 121.3, 120.8, 21.7.

oy

4-methyl-N-phenylbenzamide> (3b)

White solid (72.7 mg, 86% yield). mp = 146147 °C. Eluent: ethyl acetate/petroleum
ether (1:8, R¢=0.40). '"H NMR (400 MHz, CDCl3) 6 7.92 (s, 1H), 7.67 (d, J= 7.9 Hz,
2H), 7.55 (d,J=7.9 Hz, 2H), 7.25 (t,J = 7.7 Hz, 2H), 7.15 (d, J= 7.9 Hz, 2H), 7.04 (t,
J=17.3 Hz, 1H), 2.32 (s, 3H). 3.C NMR (101 MHz, CDCl;3) 8 165.9, 142.4, 138.2, 132.2,
129.5,129.1, 127.2, 124.5, 120.4, 21.6.

jou

H

3c

N-(4-methoxyphenyl)-4-methylbenzamide> (3¢)

White solid (73.9 mg, 76% yield). mp = 158—-160 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry=0.24). '"H NMR (400 MHz, CDCl;) 6 7.86 (s, 1H), 7.74 (d, J = 8.0 Hz,
2H), 7.52 (d, J = 8.9 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 6.87 (d, J = 9.0 Hz, 2H), 3.79

(s, 3H), 2.40 (s, 3H). 3C NMR (101 MHz, CDCls)  165.8, 156.7, 142.3, 132.3, 131.3,
129.5, 127.1, 122.3, 114.3, 55.6, 21.6.
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N
ﬂH
3d

4-methyl-/V-(o-tolyl)benzamide® (3d)

White solid (80.9 mg, 89% yield). mp = 106—108 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry=0.28). '"H NMR (400 MHz, CDCl3) 6 7.94 (d, J = 8.0 Hz, 1H), 7.78 (d,
J=28.1Hz, 2H), 7.69 (s, 1H), 7.29 (d, J = 8.1 Hz, 2H), 7.23 (dd, J = 8.0, 6.3 Hz, 2H),
7.11 (td, J=17.5, 1.3 Hz, 1H), 2.43 (s, 3H), 2.33 (s, 3H). 3C NMR (101 MHz, CDCl;)
0 165.7,142.5,136.0, 132.3, 130.6, 129.6, 129.3, 127.2, 127.0, 125.3, 123.2,21.6, 17.9.

2

N
jog

3e
4-methyl-N-(m-tolyl)benzamide’ (3e)
White solid (84.0 mg, 93% yield). mp = 107—108 °C. Eluent: ethyl acetate/petroleum
ether (1:8, R;=0.27). 'H NMR (400 MHz, CDCls) 6 7.89 (s, 1H), 7.74 (d, J = 7.8 Hz,
2H), 7.49 (s, 1H), 7.40 (d, J = 8.1 Hz, 1H), 7.31 — 7.17 (m, 3H), 6.94 (d, J = 7.6 Hz,

1H), 2.40 (s, 3H), 2.33 (s, 3H). 3C NMR (101 MHz, CDCl;) & 165.8, 142.4, 139.1,
138.1, 132.3, 129.5, 129.0, 127.2, 125.3, 121.0, 117.4, 21.6.

o) /©/

N
jog

3f
4-methyl-NV-(p-tolyl)benzamide’ (3f)
White solid (80.0 mg, 88% yield). mp = 157158 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry=0.33). 'H NMR (400 MHz, CDCls) 6 7.88 (s, 1H), 7.74 (d, J = 7.8 Hz,
2H), 7.51 (d, J=7.9 Hz, 2H), 7.24 (d, J = 8.2 Hz, 2H), 7.14 (d, J = 8.0 Hz, 2H), 2.40

(s, 3H), 2.32 (s, 3H). 3C NMR (101 MHz, CDCl;) & 165.8, 142.3, 135.6, 134.2, 132.3,
129.6, 129.5, 127.2, 120.4, 21.6, 21.0.
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39
4-methyl-N-(4-(trifluoromethoxy)phenyl)benzamide’ (3g)
White solid (76.9 mg, 65% yield). mp = 192—-194 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry=0.37). "H NMR (400 MHz, DMSO-ds) 6 10.34 (s, 1H), 7.89 (t, J=17.5
Hz, 4H), 7.35 (dd, J = 8.4, 4.2 Hz, 4H), 2.39 (s, 3H). 13C NMR (101 MHz, DMSO-ds)
5 165.5, 143.8, 141.8, 138.5, 131.7, 128.9, 127.7, 121.6, 121.4, 118.9, 21.0. '°F NMR

(376 MHz, DMSO-d;) 6 -57.00.
@)

0 dph
jop.
3h

N-(4-benzoylphenyl)-4-methylbenzamide® (3h)

White solid (19.0 mg, 15% yield). mp = 177—178 °C. Eluent: ethyl acetate/petroleum
ether (1:4, R¢=0.32). '"H NMR (400 MHz, CDCls) 6 8.28 (s, 1H), 7.86 — 7.74 (m, 8H),
7.62 —7.54 (m, 1H), 7.48 (t,J= 7.6 Hz, 2H), 7.26 (d, J= 8.0 Hz, 2H), 2.41 (s, 3H). 13C
NMR (101 MHz, CDCls) 6 195.8, 166.0, 143.0, 142.3, 138.0, 133.2, 132.4, 131.8,
130.0, 129.6, 128.4, 127.3, 119.3, 21.6.

N-(3-fluoro-4-methoxyphenyl)-4-methylbenzamide (3i)

White solid (88.7 mg, 85% yield). mp = 154—155 °C. Eluent: ethyl acetate/petroleum
ether (1:4, Ry=0.25). '"H NMR (400 MHz, DMSO-dg) 4 10.17 (s, 1H), 7.86 (d, J= 7.8
Hz, 2H), 7.75 (d, J = 13.8 Hz, 1H), 7.50 (d, /= 9.0 Hz, 1H), 7.33 (d, J = 7.8 Hz, 2H),
7.15 (t,J=9.4 Hz, 1H), 3.82 (s, 3H), 2.38 (s, 3H). *C NMR (101 MHz, DMSO-ds) &
165.1, 150.8 (d, J = 241.1 Hz), 143.1 (d, J = 10.8 Hz), 141.6, 132.7 (d, J = 9.2 Hz),
131.8, 128.9, 127.6, 116.2, 113.8, 108.7 (d, J = 22.7 Hz), 56.1, 21.0. '°F NMR (376
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MHz, DMSO-dg) 6 -134.20. HRMS (ESI) m/z calcd. for C;sH4FNNaO, [M+Na*]:
282.0901; found: 282.0900.

(0] = |
N
/@)J\H N
3 BN

]
N-(2-methoxypyridin-3-yl)-4-methylbenzamide (3j)

White solid (74.8 mg, 77% yield). mp = 90-91 °C. Eluent: ethyl acetate/petroleum ether
(1:4, R;=0.30). "H NMR (400 MHz, CDCl5) 6 8.75 (dd, J = 7.8, 1.8 Hz, 1H), 8.39 (s,
1H), 7.88 (dd, J = 5.0, 1.7 Hz, 1H), 7.82 — 7.76 (m, 2H), 7.31 (d, J = 7.9 Hz, 2H), 6.95
(dd, J=17.8, 5.0 Hz, 1H), 4.06 (s, 3H), 2.43 (s, 3H). 3C NMR (101 MHz, CDCl;)
165.9, 153.3, 142.8, 140.3, 131.9, 129.6, 127.2, 126.6, 123.2, 117.6, 54.0, 21.7. HRMS
(ESI) m/z calcd. for C14H4N,NaO, [M+Na*]: 265.0947; found: 265.0948.

N-(4-methoxy-3-(trifluoromethyl)phenyl)-4-methylbenzamide (3k)

White solid (100.6 mg, 80% yield). mp = 143—-145 °C. Eluent: ethyl acetate/petroleum
ether (1:4, R¢=0.35). '"H NMR (400 MHz, CDCls) 6 8.02 (s, 1H), 7.84 (dd, J=8.9, 2.7
Hz, 1H), 7.77 - 7.73 (m, 2H), 7.71 (d, J = 2.7 Hz, 1H), 7.24 (d, J = 7.9 Hz, 2H), 6.95
(d, J=9.0 Hz, 1H), 3.88 (s, 3H), 2.40 (s, 3H). 3*C NMR (101 MHz, CDCl;) 3 166.0,
154.4,142.7,131.2 (q,J = 89.2 Hz),129.6, 127.2, 125.9, 123.4 (q, ] = 272.6 Hz), 120.1
(9, J=5.7Hz), 119.0 (d, J = 31.1 Hz), 112.7, 56.4, 21.6. '°F NMR (376 MHz, CDCl;)
0 -62.46. HRMS (ESI) m/z calcd. for C;sH4F3NNaO, [M+Na*]: 332.0869; found:
332.0871.
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N-(dibenzo[b,d]furan-2-yl)-4-methylbenzamide (31)

White solid (110.0 mg, 91% yield). mp = 194195 °C. Eluent: ethyl acetate/petroleum
ether (1:4, Ry = 0.40). 'H NMR (400 MHz, DMSO-dy) 6 10.35 (s, 1H), 8.59 (s, 1H),
8.11 (d,J=7.7Hz, 1H), 7.94 (d,J= 7.7 Hz, 2H), 7.81 (d, /= 8.9 Hz, 1H), 7.69 (d, J =
8.3 Hz, 2H), 7.53 (t,J = 7.8 Hz, 1H), 7.46 — 7.29 (m, 3H), 2.40 (s, 3H). *C NMR (101
MHz, DMSO-dg) 6 165.3,156.0, 151.9, 141.6, 134.7, 132.0, 128.9, 127.7, 127.6, 123.7,

123.4, 123.1, 121.2, 121.0, 113.0, 111.7, 111.5, 21.0. HRMS (ESI) m/z calcd. for
CyoH1sNNaO, [M+Na*]: 324.0995; found: 324.0996.

O
0 /©/l\/o>
iog.

3m
N-(4-(1,3-dioxolan-2-yl)phenyl)-4-methylbenzamide (3m)
Yellow solid (60.1 mg, 52% yield). mp = 115-116 °C. Eluent: ethyl acetate/petroleum
ether (1:2, R¢=0.35). "H NMR (400 MHz, DMSO-d;) 6 10.24 (s, 1H), 7.88 (d, J= 8.0
Hz, 2H), 7.80 (d, J = 8.2 Hz, 2H), 7.41 (d, J = 8.3 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H),
5.69 (s, 1H), 4.16 — 4.01 (m, 2H), 4.00 — 3.85 (m, 2H), 2.39 (s, 3H). 3*C NMR (101
MHz, DMSO-dy) 6 165.4, 141.7, 140.0, 133.1, 132.0, 128.9, 127.7, 127.0, 119.9, 102.7,
64.8, 21.0. HRMS (ESI) m/z calcd. for C;H;7NNaO; [M+Na*]: 306.1101; found:
306.1102.

methyl 2-methoxy-5-(4-methylbenzamido)benzoate (3n)
Yellow solid (71.0 mg, 59% yield). mp = 128—129 °C. Eluent: ethyl acetate/petroleum
ether (1:2, Ry = 0.30). 'H NMR (400 MHz, DMSO-d;) & 10.20 (s, 1H), 8.13 (s, 1H),
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8.03 — 7.73 (m, 3H), 7.33 (d, J = 8.1 Hz, 2H), 7.15 (d, J = 8.9 Hz, 1H), 3.81 (s, 6H),
2.38 (s, 3H). 3C NMR (101 MHz, DMSO-dg) 5 166.0, 165.1, 154.5, 141.6, 131.9,
131.8, 128.9, 127.6, 125.6, 122.9, 119.5, 112.9, 56.0, 52.0, 21.0. HRMS (ESI) m/z

calcd. for C;7H7NNaO,4 [M+Na*]: 322.1050; found: 322.1050.
Ph

O ’\j
)@A:/
N
H
30

4-methyl-NV-(1-phenyl-1H-indol-5-yl)benzamide (30)

Yellow solid (40.1 mg, 30% yield). mp = 150151 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry=0.32). '"H NMR (400 MHz, DMSO-dq) 6 10.12 (s, 1H), 8.15(d, J=1.9
Hz, 1H), 7.91 (d, J = 8.0 Hz, 2H), 7.66 (d, J = 3.2 Hz, 1H), 7.64 — 7.56 (m, 4H), 7.55
(s, 1H), 7.52 (dd, /= 9.0, 1.9 Hz, 1H), 7.40 (tt, /= 6.6, 1.9 Hz, 1H), 7.34 (d,J=7.9
Hz, 2H), 6.70 (d, J = 3.2 Hz, 1H), 2.39 (s, 3H). 13C NMR (101 MHz, DMSO-d) &
165.0, 141.2, 139.2, 132.4, 131.9, 129.8, 129.0, 128.9, 128.9, 127.6, 126.2, 123.5,
117.0, 112.6, 110.2, 103.7, 21.0. HRMS (ESI) m/z calcd. for C,,HgsN,NaO [M+Na*]:
349.1311; found: 349.1312.

0 /@/t'BU
ﬂ“
H

3p
N-(4-(tert-butyl)phenyl)-4-methylbenzamide> (3p)
White solid (40.1 mg, 37% yield). mp = 137-138 °C. Eluent: ethyl acetate/petroleum
ether (1:4, Ry= 0.40). '"H NMR (400 MHz, CDCl;) 8 7.82 (s, 1H), 7.76 (d, J= 7.9 Hz,
2H), 7.55 (d, J = 8.1 Hz, 2H), 7.41 — 7.34 (m, 2H), 7.26 (d, J = 8.0 Hz, 2H), 2.41 (s,
3H), 1.32 (s, 9H). 13C NMR (101 MHz, CDCls) & 165.8, 147.6, 142.4, 135.5, 132.3,
129.5,127.2,126.0, 120.1, 34.5, 31.5, 21.6.
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N-(dibenzo|b,d]thiophen-2-yl)-4-methylbenzamide (3q)

White solid (103.0 mg, 81% yield). mp = 209-210 °C. Eluent: ethyl acetate/petroleum
ether (1:4, Ry= 0.60). 'H NMR (400 MHz, DMSO-dq) 6 10.41 (s, 1H), 8.85 — 8.74 (m,
1H), 8.22 (dt, J= 7.2, 3.6 Hz, 1H), 8.08 — 8.02 (m, 1H), 8.00 (d, /= 8.7 Hz, 1H), 7.98
—7.93 (m, 2H), 7.92 — 7.84 (m, 1H), 7.53 (dt, J = 7.2, 3.4 Hz, 2H), 7.37 (d, J = 7.7 Hz,
2H), 2.41 (s, 3H). 3C NMR (101 MHz, DMSO-dy) 6 165.4, 141.7,139.3, 136.6, 135.2,
134.9,133.4,132.0,129.0, 127.7,127.1, 124.8, 123.2, 123.0, 121.7, 120.8, 113.4, 21.0.
HRMS (ESI) m/z caled. for C,0H;sNNaOS [M+Na*]: 340.0767; found: 340.0767.

LI

jegace
3r

4-methyl-V-(pyren-1-yl)benzamide (3r)
Yellow solid (70.1 mg, 52% yield). mp = 246247 °C. Eluent: ethyl acetate/petroleum
ether (1:4, Ry= 0.24). '"H NMR (400 MHz, DMSO-dy) 6 10.75 (s, 1H), 8.32 (q, J= 7.6
Hz, 3H), 8.27 — 8.16 (m, 5H), 8.14 — 8.05 (m, 3H), 7.41 (d, J = 7.8 Hz, 2H), 2.44 (s,
3H). BCNMR (101 MHz, DMSO-dq) 6 166.2, 141.8, 132.0, 131.6, 130.8, 130.5, 129.1,
128.9, 128.0, 127.3, 127.2, 126.9, 126.4, 125.7, 125.3, 125.2, 125.1, 124.9, 124 .4,
123.9, 123,0, 21.1. HRMS (ESI) m/z calcd. for C,yH;sNNaO [M+Na*]: 358.1202;
found: 358.1203.

0

a
N-phenylbenzamide® (4a)

White solid (62.1 mg, 78% yield). mp = 162—163 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry=0.23). '"H NMR (400 MHz, CDCl5) 4 7.96 (s, 1H), 7.86 (d, J = 7.5 Hz,
2H), 7.65 (d, J= 7.8 Hz, 2H), 7.54 (t,J = 7.3 Hz, 1H), 7.46 (t, J= 7.4 Hz, 2H), 7.36 (4,
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J=17.6 Hz, 2H), 7.15 (t, J= 7.4 Hz, 1H). 3C NMR (101 MHz, CDCl3) & 166.0, 138.1,
135.1, 131.9, 129.2, 128.9, 127.2, 124.7, 120.4.
o @
N

4b
3-methyl-N-phenylbenzamide'® (4b)
White solid (75.0 mg, 88% yield). mp = 127—-128 °C. Eluent: ethyl acetate/petroleum
ether (1:8, R;=0.26). '"H NMR (400 MHz, CDCls) 6 7.94 (s, 1H), 7.73 — 7.59 (m, 4H),
7.41 —7.29 (m, 4H), 7.18 — 7.11 (m, 1H), 2.41 (s, 3H). 13C NMR (101 MHz, CDCl3) &
166.1, 138.8, 138.2, 135.1, 132.7, 129.2, 128.7, 127.9, 124.6, 124.1, 120.4, 21.5.

o) O

oq;

4c
2-methyl-N-phenylbenzamide!? (4¢)
White solid (71.9 mg, 85% yield). mp = 125-126 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry = 0.28). '"H NMR (400 MHz, CDCl;) 8 7.65 (d, J = 7.8 Hz, 2H), 7.57 (s,
1H), 7.50 (d, J = 7.5 Hz, 1H), 7.40 (t, J = 7.9 Hz, 3H), 7.29 (dd, J = 6.7, 4.0 Hz, 2H),
7.19 (t, J = 7.4 Hz, 1H), 2.53 (s, 3H). 3C NMR (101 MHz, CDCl;) & 168.2, 138.1,
136.6, 131.4, 130.4, 129.2, 126.7, 126.0, 124.7, 120.0, 19.9.

(0] [ ]
N
/@)J\H
\o 4d

4-methoxy-N-phenylbenzamide'' (4d)

White solid (76.2 mg, 83% yield). mp = 166—167 °C. Eluent: ethyl acetate/petroleum
ether (1:4, Ry = 0.20). '"H NMR (400 MHz, DMSO-d;) 6 10.08 (s, 1H), 7.97 (dd, J =
9.0, 2.5 Hz, 2H), 7.83 — 7.71 (m, 2H), 7.40 — 7.25 (m, 2H), 7.16 — 6.97 (m, 3H), 3.84
(s, 3H). 3C NMR (101 MHz, DMSO-ds) 8 164.9, 161.9, 139.3, 129.6, 128.5, 127.0,
123.4,120.3, 113.6, 55.4.
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? 0
N
ﬁH
t-Bu

4e
4-(tert-butyl)-N-phenylbenzamide!? (4e)
White solid (85.1 mg, 83% yield). mp = 115-116 °C. Eluent: ethyl acetate/petroleum
ether (1:10, R;=0.40). "H NMR (400 MHz, CDCl3) 4 7.92 (s, 1H), 7.85 —7.77 (m, 2H),
7.69 — 7.60 (m, 2H), 7.52 — 7.44 (m, 2H), 7.41 — 7.31 (m, 2H), 7.20 — 7.08 (m, 1H),
1.35 (s, 9H). *C NMR (101 MHz, CDCl;) & 165.8, 155.5, 138.2, 132.2, 129.2, 127.0,
125.8, 124.5, 120.3, 35.1, 31.3.
0 /@
\O I N
4f

N-phenylfuran-2-carboxamide'? (4f)
White solid (58.0 mg, 77% yield). mp = 125-126 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry = 0.32). '"H NMR (400 MHz, CDCl;) 4 8.12 (s, 1H), 7.65 (d, J = 8.1 Hz,
2H), 7.50 (d, J= 1.9 Hz, 1H), 7.41 — 7.30 (m, 2H), 7.23 (d, /= 3.5 Hz, 1H), 7.14 (t, J
= 7.3 Hz, 1H), 6.54 (dd, J = 3.6, 1.8 Hz, 1H). *C NMR (101 MHz, CDCls) 3 156.2,
148.0, 144.3,137.5, 129.2, 124.6, 120.1, 115.4, 112.7.

F O /@
L

F 49

2,6-difluoro-N-phenylbenzamide (4g)

White solid (49.8 mg, 53% yield). mp = 123—124 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry = 0.20). '"H NMR (400 MHz, CDCl5) 4 7.79 (s, 1H), 7.61 (d, J = 7.9 Hz,
2H), 7.48 — 7.31 (m, 3H), 7.17 (t, J = 7.4 Hz, 1H), 6.96 (t, J = 8.3 Hz, 2H). 13.C NMR
(101 MHz, CDCl3) 6 161.4, 158.7 (d,J=37.4 Hz), 137.5, 132.2 (t, /= 10.4 Hz), 129.2,
125.2, 120.3, 114.5 (d, J = 19.5 Hz), 112.3 (d, J = 23.1 Hz). '°F NMR (376 MHz,
CDCl3) 6 -111.80. HRMS (ESI) m/z calcd. for Ci3HoF,NNaO [M+Na*]: 256.0544;
found: 256.0542.
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o8

4h

N-phenyl-1-naphthamide!? (4h)
White solid (90.2 mg, 90% yield). mp = 164—165 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry=0.29). '"H NMR (400 MHz, CDCl3) 6 8.36 (d, J=9.3 Hz, 1H), 7.96 (d,
J=8.3 Hz, 1H), 7.93 — 7.86 (m, 1H), 7.77 — 7.65 (m, 4H), 7.61 — 7.52 (m, 2H), 7.49 (t,
J=17.6 Hz, 1H), 7.40 (t, J= 7.8 Hz, 2H), 7.18 (t, J = 7.5 Hz, 1H). 3C NMR (101 MHz,
CDCls) 6 167.7, 138.2, 134.7, 133.9, 131.2, 130.2, 129.3, 128.6, 127.5, 126.8, 125.4,
125.2,124.9, 124.8, 120.1.

o oa

N-phenyl-2-naphthamide'# (4i)
White solid (92.0 mg, 93% yield). mp = 166—167 °C. Eluent: ethyl acetate/petroleum
ether (1:8, Ry = 0.24). 'H NMR (400 MHz, DMSO-d;) 6 10.44 (s, 1H), 8.59 (s, 1H),
8.30 — 7.94 (m, 4H), 7.84 (d, J = 7.9 Hz, 2H), 7.64 (s, 2H), 7.39 (t, J = 7.9 Hz, 2H),
7.13 (t,J= 7.5 Hz, 1H). 13C NMR (101 MHz, DMSO-d;) & 165.6, 139.2, 134.2, 132.3,
132.1, 128.9, 128.6, 128.0, 127.9, 127.8, 127.7, 126.8, 124.4, 123.7, 120.4.

o) /@
T

4j

N-phenylpivalamide'> (4j)
White solid (67.8 mg, 95% yield). mp = 126127 °C. Eluent: ethyl acetate/petroleum
ether (1:10, Ry=0.56). "H NMR (400 MHz, CDCl;) 6 7.53 (d, J= 8.2 Hz, 2H), 7.36 (s,
1H), 7.31 (t, J = 7.8 Hz, 2H), 7.09 (t, J = 7.4 Hz, 1H), 1.31 (s, 9H). 3C NMR (101
MHz, CDCl,) 6 176.7, 138.2, 129.1, 124.3, 120.1, 39.7, 27.8.
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A

N-phenylcyclohexanecarboxamide!¢ (4Kk)

White solid (50.1 mg, 61% yield). mp = 145-146 °C. Eluent: ethyl acetate/petroleum
ether (1:10, Ry = 0.35). '"H NMR (400 MHz, CDCls) 6 7.53 (d, J= 7.9 Hz, 2H), 7.35 (s,
1H), 7.30 (t, J = 7.8 Hz, 2H), 7.08 (t, J = 7.4 Hz, 1H), 2.23 (tt, J = 11.8, 3.6 Hz, 1H),
1.95(dd, J=12.5, 3.5 Hz, 2H), 1.87 — 1.78 (m, 2H), 1.73 — 1.66 (m, 1H), 1.54 (qd, J =
12.1, 3.3 Hz, 2H), 1.37 — 1.21 (m, 3H). 13C NMR (101 MHz, CDCls) 8 174.6, 138.3,
129.1, 124.2, 119.9, 46.7, 29.8, 25.8.
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'"H NMR (400 MHz, CDCl3) spectrum of 3a
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'"H NMR (400 MHz, CDCl3) spectrum of 3b
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'H NMR (400 MHz, CDCls) spectrum of 3¢
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'"H NMR (400 MHz, CDCl3) spectrum of 3d
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'H NMR (400 MHz, CDCls) spectrum of 3e
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'H NMR (400 MHz, CDCl;) spectrum of 3f
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'H NMR (400 MHz, DMSO-dj) spectrum of 3g
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19F NMR (376 MHz, DMSO-d;) spectrum of 3g
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13C NMR (101 MHz, CDCl5) spectrum of 3h
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13C NMR (101 MHz, DMSO-dg) spectrum of 3i
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'H NMR (400 MHz, CDCl;) spectrum of 3j
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y1j12-025dmso. 2. fid
y13j12-025dmso

Lo'Le — IR =] U\
h
J

— 682~ — Feie

OSWa 0%

OZH L8'€ — —

Le 06'¢ J
06'¢ .
6°€ ——— Mw

- S6'€

N S6'€

86°€
86°€

= 20y

v0'v

v0'v

90 - Foos

el

T
100
1 (ppm)

9]

mm.mu/

0¥ L~ —
[T
6L~

S35

1 (ppm)

18°L
68°L

3
5&\ J
]

vz oL — \.t Tm.o

0
T
160

3l
T
170

62°G9L — O I
=
O

'H NMR (400 MHz, DMSO-d;) spectrum of 3m

y1j12-026. 1. fid
y1j12-026




13C NMR (101 MHz, DMSO-dg) spectrum of 3m

v1j12-026. 3. fid
y1i12-026
- NgOwonTN g ©
5 5385330 5 2 o <
5 cadd oK o o ¥ 2
1©| < oONNN A o [ -
g TAREREN Y E 3 5
VIRV
o}
>
o] (8]
N
H
3m
‘H |
| Il I
LILLAL |
: e
2‘10 2‘00 1‘9(1 l‘ 0 1‘60 1‘50 l‘ 0 l‘KO l‘ 0 ‘10 lbO “? 8‘0 0 0 0 £0 1‘0
1 (ppm)
1
H NMR (400 MHz, DMSO-d;) spectrum of 3n
y1j12-027. 1. fid
y1i12-027
o
9
o I
N MOVODONTNOT -~ 0 «©
o NN @ « @
- BNNNNNNNNN © © o
—_— N I !
o O
N O
H Q
3n
|
| l
j\ A | /fL ¥ J
JY N .Mx J N A
Y 2y T 5 o
g 53 41 4 g
- - o < © ©
13.0 12‘5 12.0 11‘3 11‘0 10.5 l(‘lD ‘7‘3 (I‘O 8‘.5 8‘.0 7‘,5 7‘,0 Ei‘,S G‘.O 5‘.' 5‘0 1‘.5 1‘.(1 5 3‘,0 2‘5 2. 1‘.0 (l‘

1 (ppm)

S36



13C NMR (101 MHz, DMSO-d) spectrum of 3n
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I3C NMR (101 MHz, CDCl;) spectrum of 3p
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13C NMR (101 MHz, DMSO-d) spectrum of 3q
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I3C NMR (101 MHz, CDCls) spectrum of 4a
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13C NMR (101 MHz, CDCl3) spectrum of 4b
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13C NMR (101 MHz, CDCls) spectrum of 4e
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13C NMR (101 MHz, CDCl3) spectrum of 4f
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'"H NMR (400 MHz, CDCl3) spectrum of 4h
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'H NMR (400 MHz, DMSO-dg) spectrum of 4i

y1j12-016dmso. 1. fid
y1j12-016dmso

OSWa 0sC—

OZH ve'e —

LL
€LL
SLL
1871
6€°L
(32
V9L

€8°L
S8°L
208
movw/

mo.wv
L'
mr.w\

658 —

oL —

Wum.o

£1 (ppm)

3C NMR (101 MHz, DMSO-ds) spectrum of 4i

y1j12-016dmso.[2. ffd
y1j12-016dmso

1 (ppm)

9€021 1

8394
sy d)

89Tt

G921

9/12)

£6'L21
862217
Nw.wNQ
26'821

i

90°CEL

8ZZET

vZvel
szeel !

S50



'H NMR (400 MHz, CDCl;) spectrum of 4j

y1i12-018h. 1. fid )
y13j12-018F (&}
V1312 018 g
(&}

TNOMNM—DOO—~D 0

VOV MOOONN- OO

RINBGORIRAGNI

g

— 1.73 H20

—1.31

T
6.0 5.5

5 6. ¢ .5 1 .5 2‘, l‘..') .0 0.
1 (ppm)
13C NMR (101 MHz, CDCl;) spectrum of 4j
y1j12-018.[2. flid
y1j12-018
2 ° | 88 o -
e 3| B3k S I
~ @ AR ® N
VN
i, QO
>y
i
4
\ | |
“ o ot b
Zbﬂ ‘JO 1‘80 l‘ 0 160 150 1‘40 1‘3 1‘2 ‘10 ‘00 9‘ 7‘0 (lv(l :‘;0 ’1‘0 &0 éO 1‘0
1 (ppm)

S51




'H NMR (400 MHz, CDCl;) spectrum of 4k
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