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1. General methods

Experiments involving moisture and/or air sensitive components were performed in oven-dried
glassware by using Schlenk line techniques with a four-port dual-bank manifold under a nitrogen
atmosphere. Anhydrous solvents such as 1,2-dichloroethane, benzotrifluoride, chlorobenzene,
chloroform, 1,1,2,2-tetrachloroethane, and 1,1,2-trichloroethane were purchased in a septum-sealed
bottle with 4 A molecular sieve beads. Triarylboranes including triphenylborane, tris(4-
methylphenyl)borane,  tris(2-methylphenyl)  borane, tris(4-fluorophenyl)borane,  tris(3,5-
dimethylphenyl)borane, tri-1-naphthalenylborane, tributylborane and tribenzylborane, as well as all
isocyanates used are commercial available, which were purchased from Energy-Chemical, Aladdin,
J&K Scientific, Macklin, Adamas, Bidepharm, Heowns, Chemieliva, etc without further
purification. Other triarylboranes were freshly prepared according to the literature reports.!
Diphenylborinic acid was prepared according to the known procedure.?

Analytical thin layer chromatography (TLC) was performed using Merck 60 F254 precoated
silica gel plate (0.2 mm thickness). Subsequent to elution, plates were visualized using UV radiation
(254 nm) on Spectroline Model ENF-24061/F 254 nm. Further visualization was possible by
staining with basic solution of potassium permanganate or acidic solution of ceric molybdate,
followed by heating on a hot plate. Flash chromatography was performed using NUOTAI silica gel
(200 — 300 mesh) with distilled solvents. Columns were typically packed as slurry and equilibrated
with petroleum ether prior to use.

Proton nuclear magnetic resonance ('"H NMR) and carbon nuclear magnetic resonance (13C
NMR) spectroscopy were performed on a Bruker Advance 400 MHz and JEOL 400 MHz
spectrometers. Chemical shifts for 'H NMR spectra are reported as in units of parts per million (ppm)
downfield from SiMes (& 0.0) and relative to the signal of chloroform-d (J = 7.264, singlet),
methanol-ds (J = 3.310, quintet), and dimethylsulfoxide-ds (J = 2.500, quintet). Multiplicities were
given as: s (singlet); d (doublet); t (triplet); q (quartet); dd (doublet of doublets); td (triplet of
doublets); qd (quartet of doublets); m (multiplet), etc. The number of protons (n) for a given
resonance is indicated by nH. Coupling constants are reported as a J value in Hz. Carbon nuclear
magnetic resonance spectra (13C NMR) are reported as & in units of parts per million (ppm)
downfield from SiMes (6 = 0.0) and relative to the signal of chloroform-d (6 = 77.16, triplet),

methanol-ds (J=49.00, septet), and dimethylsulfoxide-des (J = 39.52, septet). To clarify the complete
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signal assignments, “x number” indicates the multiple carbons due to the superposition of chemical
shifts.
High resolution mass spectral analysis (HRMS) was performed on Water Q-TOF Premier mass

spectrometer (Thermo Electron Corporation).

Table S1 Reaction optimization®

O
e = S
N//C + BPh3 H Ph

solvent
1a 2a 3a
Entry Catalyst Solvent t (°C) Time (h) Yield (%)P
1 Ni(cod)2, KO'Bu  CH.CICH.Cl 120 24 20
2 KO'Bu CH.CICH.CI 120 24 21
3 None CH:CICH:CI 120 24 53
4 None PhCF; 120 24 47
5 None PhCI 120 24 24
6 None CHClI3 120 24 51
7 None CHCI,CHCI, 120 24 51
8 None CH.CICHCI, 120 24 76
9 None CH,CICHCI, 120 16 84
10 None CH.CICHCI, 120 12 71
11 None CHyCICHCI, 110 16 72
12 None CHCICHCI, 130 16 69
13¢ None CH:CICHCI2 120 16 83
144 None CH.CICHCI, 120 16 76
15%¢  None CH,CICHCI, 120 16 73

@ Unless other specified, reactions were conducted with 1a (0.3 mmol), 2a (0.36 mmol), and solvent (2.0 mL) under
N for 24 h. ? Isolated yields. 1.5 mL solvent was used. 1.0 mL solvent was used. “The reaction was performed

under air. cod = 1,5-cyclooctadiene. n.d. = not detected.
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2. General procedure for the synthesis of the products 3a—3ah

o)
//O
R. .C . ArB CH,CICHCI, (0.2M) ¢ ]|

N
N,,120 °C, 16 h N A

1 2 3

A 10 mL screw-capped Schlenk tube equipped with a stir bar was charged with isocyanate 1
(0.30 mmol, 1.0 equiv.), triarylborane 2 (0.36 mmol, 1.2 equiv.) and 1,1,2-trichloroethane (1.5 mL).
The mixture was stirred at 120 °C in oil bath for 16 h under N, atmosphere. After full conversion,
the reaction mixture was cooled down to room temperature, quenched with sat. ag. NaHCOs (10
mL), and then extracted with CH>Cl, (10 mL X 3). The combined organic layers were washed with
sat. NaCl, dried over NaxSOj4 and concentrated under vacuum. The resultant residue was purified
by flash column chromatography (petroleum ether/ethyl acetate) to give the corresponding amide

3a—3ah.

3. Scale-up synthesis of the product 3z

H
N+ N Ph
C\\O + BPhs CH,CICHCI, (0.2 M) \n/
N,, 120 °C, 16 h o)
1z 2a 3z

A 100 mL screw-capped Schlenk tube equipped with a stir bar was charged with 3,5-
dimethylphenyl isocyanate 1z (0.88 g, 6.0 mmol, 1.0 equiv.), triphenylborane 2a (1.74 g, 7.2 mmol,
1.2 equiv.), and 1,1,2-trichloroethane (30 mL). The mixture was stirred at 120 °C in oil bath for 16
h under N, atmosphere. After full conversion, the reaction mixture was cooled down to room
temperature, quenched with sat. aq. NaHCO3 (50 mL), and then extracted with CH>Cl (50 mL x 3).
The combined organic layers were washed with sat. NaCl, dried over Na;SO4 and concentrated
under vacuum. The resultant residue was purified by flash column chromatography (petroleum

ether/ethyl acetate = 20:1 — 12:1) to give 3z (1.07 g, 4.75 mmol, 79%).

4. Sequential modular synthesis of the products 3ai—3ak3*

( ( (

N triphosgene N BPh, N o
—_ >
O EtsN, CH,Cly, O _c?® CH,CICHC, O O N)J\
NH2 _35°Ctort, 2 h N 120 °C, 16 h N

1ai 3ai

To a stirred CH2Cl; (1 mL) solution of triphosgene (0.1 mmol, 29.7 mg, 0.33 equiv.) was added
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a CHxCl, (0.5 mL) solution of 3-amino-9-ethylcarbazole (0.3 mmol, 63.1 mg, 1.0 equiv.) dropwise.
After 30 min, the solution was cooled to -35 °C. EtzN (0.1 mL) was added dropwise. The mixture
was warmed to room temperature slowly and stirred for 2 h. The mixture was concentrated under
vacuum to give the isocyanate 1ai, which was used in the next step immediately.

A 10 mL screw-capped Schlenk tube was charged with the above isocyanate 1ai,
triphenylborane (0.36 mmol, 87.2 mg, 1.2 equiv.), and 1,1,2-trichloroethane (1.5 mL). The mixture
was stirred at 120 °C in oil bath for 16 h under N, atmosphere. After that, the reaction mixture was
cooled down to room temperature, quenched with sat. aq. NaHCO3 (10 mL), and then extracted with
CH,Cl; (10 mL x 3). The combined organic layers were washed with sat. NaCl, dried over Na;SO4
and concentrated under vacuum. The resultant residue was purified by flash column
chromatography (petroleum ether/ethyl acetate =20:1 — 10:1) to give the desired product 3ai (73.2

mg, 0.233 mmol, 78% over two steps).

HCI 0

triphosgene BPh
/NH2 R\ //C//O 2 > R‘N)J\Ph
R NaHCO3; (aq.) N CH,CICHCI, (0.2 M) H
CH,CI,,0°C,1h 1aj/1ak 120°C, 16 h
Ph Ph
~ O Ph ~ (0]
. O o]
3aj 3ak

A 10 mL round-bottom flask was charged with amino acid ester hydrochloride (0.3 mmol, 1.0
equiv.), sat. aq. NaHCOs3 (1.2 mL) and CH,Cl; (1.2 mL). The solution was stirred at 0 °C for 20 min.
Whereafter, triphosgene (0.1 mmol, 29.7 mg, 0.33 equiv.) was added into the solution. The mixture
was stirred at 0 °C for 1 h. After that, the reaction mixture was warmed to room temperature and
then extracted with CH,Cl, (10 mL % 3). The combined organic layers were washed with sat. NaCl,
dried over Na;SO4 and concentrated under vacuum to give the isocyanate 1aj or 1ak, which was
used in the next step immediately.

A 10 mL screw-capped Schlenk tube equipped with a stir bar was charged with the above
isocyanate 1aj or 1ak, triphenylborane (0.36 mmol, 87.2 mg, 1.2 equiv.), and 1,1,2-trichloroethane
(1.5 mL). The mixture was stirred at 120 °C in oil bath for 16 h under N, atmosphere. After that, the
reaction mixture was cooled down to room temperature, quenched with sat. aq. NaHCO3 (10 mL),

and then extracted with CH>Cl (10 mL x 3). The combined organic layers were washed with sat.
S5


javascript:;

NaCl, dried over Na,SO4 and concentrated under vacuum. The resultant residue was purified by
flash column chromatography (petroleum ether/ethyl acetate) to give the product 3aj (33.1 mg,

0.133 mmol, 44% over two steps) or 3ak (35.4 mg, 0.119, 40% over two steps).

5. Mechanistic exploration experiments

5.1 Radical trapping experiments

scavenger (1.0 equiv.) 0
o CH,CICHCI, (0.2 M) )J\
C// + Ph3B > Ph
N

2 120°C, 16 h N
1a 2a 3a
Entry Scavenger Yield of 3a (%)
1 TEMPO 37
2 BHT 78

3 1,1-diphenylethylene 76

An oven-dried 10 mL Schlenk tube equipped with a stir bar was charged with 4-methylphenyl
isocyanate 1a (40.3 mg, 0.30 mmol, 1.0 equiv.), triphenylborane 2a (87.2 mg, 0.36 mmol, 1.2 equiv.),
and radical scavenger (1.0 equiv.): TEMPO (0.3 mmol, 46.9 mg), BHT (0.3 mmol, 66.1 mg) or 1,1-
diphenylethylene (0.3 mmol, 54.5 mg), and 1,1,2-trichloroethane (1.5 mL). The mixture was stirred
at 120 °C for 16 h under N, atmosphere. After cooling to room temperature, the mixture was
quenched with sat. aq. NaHCO; (10 mL). The layer was separated and the aqueous layer was
extracted with CH,Cl, (10 mL x 3). The combined organic layers were rinsed with sat. NaCl (10
mL), dried over Na;SOs, and concentrated under vacuo. The resultant residue was purified by flash
column chromatography (petroleum ether/ethyl acetate = 20:1 — 12:1) to give the product 3a (with
TEMPO, 3a: 23.2 mg, 37%; with BHT, 3a: 49.2 mg, 78%; with 1,1-diphenylethylene, 3a: 47.9 mg,

76%).

5.2 Competition experiments

F5C/MeO CH,CICHCI, (0.2 M) H
_O + BPh,
C 120°C, 4 h
F4C/MeO

0]

1n/1ab 2a 3n/3ab = 2.1:1
An oven-dried 10 mL Schlenk tube equipped with a stir bar was charged with 4-
(trifluoromethyl)phenyl isocyanate 1n (45.7 mg, 0.30 mmol, 1.0 equiv.), 4-methoxyphenyl

isocyanate lab (56.7 mg 0.30 mmol, 1.0 equiv.), triphenylborane 2a (72.6 mg, 0.30 mmol, 1.0
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equiv.), and 1,1,2-trichloroethane (1.5 mL). The mixture was stirred at 120 °C for 4 h under N,
atmosphere. After cooling to room temperature, the mixture was quenched with sat. ag. NaHCOj3
(10 mL). The layer was separated and the aqueous layer was extracted with CH,Cl, (10 mL x 3).
The combined organic layers were rinsed with sat. NaCl, dried over Na>SOj4, and concentrated under
vacuo. The resultant residue was purified by flash column chromatography (petroleum ether/ethyl
acetate = 20:1 — 6:1) to give the product 3n (46.6 mg, 0.176 mmol, 59%) and 3ab (19.4 mg, 0.085

mmol, 28%). The ratio of 3n and 3ab was determined to be 2.1:1.

OMe/F
, (4-OMe-CgHy)sB/ CH,CICHCI; (0.2 M) §
_c?° (4-F-CqHy)sB 120°C, 4 h /O
%

0
1a 2d/2g 3d/3g =2.1:1

An oven-dried 10 mL Schlenk tube equipped with a stir bar was charged with 4-methylphenyl
isocyanate 1a (40.3 mg, 0.30 mmol, 1.0 equiv.), tris(4-methoxyphenyl)borane 2d (99.6 mg, 0.30
mmol,1.0 equiv.), tris(4-fluorophenyl)borane 2g (88.8 mg, 0.30 mmol, 1.0 equiv.) and 1,1,2-
trichloroethane (1.5 mL). The mixture was stirred at 120 °C for 4 h under N, atmosphere. After
cooling to room temperature, the mixture was quenched with sat. aq. NaHCOs3 (10 mL). The layer
was separated and the aqueous layer was extracted with CH>Cl> (10 mL x 3). The combined organic
layers were rinsed with sat. NaCl, dried over Na;SQOj4, and concentrated under vacuo. The resultant
residue was purified by flash column chromatography (petroleum ether/ethyl acetate = 20:1 — 6:1)
to give the product 3d (19.3 mg, 0.080 mmol, 27%) and 3g (8.7 mg, 0.038 mmol, 13%). The ratio

of 3d and 3g was determined to be 2.1:1.

5.3 Control experiments

CH,CICHCI, (0.2 M) \©\ o)
//O 2 2 =
\©\N¢C +  [BFPh 120 °C, 16 h J\Ph

N
1a 2 3a H
Entry  [B}—Ph X (equiv.) Yield of 3a (%)
1 Ph;B 0.34 30
2 PhsB 0.67 57
3 NaBPh, 1.2 52
4 Ph,BOH 1.2 7
5 PhB(OH), 1.2 0

A 10 mL screw-capped Schlenk tube equipped with a stir bar was charged with 4-methylphenyl

isocyanate 1a (0.30 mmol, 1.0 equiv.), specific borane (x equiv.), and 1,1,2-trichloroethane (1.5 mL).
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The mixture was stirred at 120 °C in oil bath for 16 h under N, atmosphere. After that, the reaction
mixture was cooled down to room temperature, quenched with sat. aq. NaHCO3 (10 mL), and then
extracted with CH,Cl, (10 mL % 3). The combined organic layers were washed with sat. NaCl, dried
over Na;SO4 and concentrated under vacuum. The resultant residue was purified by flash column
chromatography (petroleum ether/ethyl acetate = 20:1 — 12:1) to give the product 3a (with 0.34
equiv. Ph3B, 3a: 19.0 mg, 30%; with 0.67 equiv. Ph3B, 3a: 36.2 mg, 57%; with 1.2 equiv. NaBPha,

3a: 33.2 mg, 52%; with 1.2 equiv. Ph,BOH, 3a: 4.5 mg, 7%; with 1.2 equiv. PhB(OH),, 3a: 0%).

Note: Under the standard reaction conditions, both diphenylborinic acid and phenylboronic
acid could be isolated by flash column chromatography (petroleum ether/ethyl acetate). 'H NMR

data and spectra of two compounds are provided below.

Ph,BOH: "H NMR (400 MHz, DMSO-ds) 6 9.99 (brs, 1H), 7.70 (dd, J = 7.6, 1.5 Hz, 4H), 7.50
—7.45 (m, 2H), 7.44 —7.38 (m, 4H). The data of diphenylborinic acid is consistent with the literature

report.’

70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -
1 (ppm)

"H NMR spectrum for diphenylborinic acid (DMSO-ds)
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PhB(OH),: '"H NMR (400 MHz, Chloroform-d) 6 8.33 — 8.19 (m, 2H), 7.65 — 7.57 (m, 1H),

7.55 —7.49 (m, 2H). The data of phenylboronic acid is consistent with the literature report.

T T T T )
1.5 1.0 05 00 -C

0 85 80 75 70 65 60 55 50 45 40 35 30 25 20
1 (ppm)

"H NMR spectrum for phenylboronic acid (CDCls)
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6. NMR data of the products
N-(p-Tolyl)benzamide (3a)’

H p The title compound was prepared according to the general procedure and
N

/©/ isolated as a white solid (52.7 mg, 0.249 mmol, 83%). M.p.: 155.8 — 157.4
o

°C. 'TH NMR (400 MHz, Chloroform-d) ¢ 8.01 (brs, 1H), 7.86 — 7.84 (m,
2H), 7.54 — 7.50 (m, 3H), 7.46 — 7.42 (m, 2H), 7.15 (d, J = 8.2 Hz, 2H), 2.34 (s, 3H). 3C NMR
(101 MHz, Chloroform-d) ¢ 165.9, 135.5, 135.1, 134.3, 131.8, 129.6 x 2, 128.8 x 2, 127.1 x 2,

120.5 x 2,21.0. HRMS (ESI): m/z calculated for C14H14NO [M + H]*: 212.1070; Found: 212.1068.

4-Methyl-N-(p-tolyl)benzamide (3b)’

y The title compound was prepared according to the general procedure and
/©/N\H/©/ isolated as a white solid (41.9 mg, 0.186 mmol, 62%). M.p.: 165.4 —

° 166.6 °C. "H NMR (400 MHz, Chloroform-d) J 8.14 (brs, 1H), 7.74 (d,
J=8.2 Hz, 2H), 7.53 (d, J = 8.5 Hz, 2H), 7.20 (d, J = 7.9 Hz, 2H), 7.13 (d, J = 8.3 Hz, 2H), 2.39 (s,
3H), 2.33 (s, 3H). 1*C NMR (101 MHz, Chloroform-d)  165.9, 142.1, 135.6, 134.0, 132.2, 129.5

x2,129.3 x2,127.2 x2,120.6 x 2, 21.5, 21.0. HRMS (ESI) m/z calculated for CisH;sNO [M +

HJ": 226.1226; Found: 226.1228.
2-Methyl-N-(p-tolyl)benzamide (3c)’
Hp The title compound was prepared according to the general procedure and
/©/N isolated as a white solid (45.2 mg, 0.201 mmol, 67%). M.p.: 145.4 — 146.6
°C. 'H NMR (400 MHz, Chloroform-d) 6 7.54 (brs, 1H), 7.50 (d, J = 8.1
Hz, 2H),7.45(d, J=7.6 Hz, 1H), 7.35 (t, J = 7.4 Hz, 1H), 7.25 - 7.21 (m, 2H), 7.17 (d, J = 8.0 Hz,
2H), 2.49 (s, 3H), 2.35 (s, 3H). 3C NMR (101 MHz, Chloroform-d) ¢ 168.1, 136.7, 136.5, 135.6,
134.3,131.3,130.3, 129.7 %<2, 126.7, 126.0 <2, 120.1, 21.0, 19.9. HRMS (ESI) m/z calculated for

C1sH16NO [M + H]*: 226.1226; Found: 226.1228.

4-Methoxy-N-(p-tolyl)benzamide (3d)’
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OMe The title compound was prepared according to the general procedure
/@/H\n/@ and isolated as a yellow solid (56.3 mg, 0.233 mmol, 78%). M.p.:
° 147.0 — 147.8 °C. 'H NMR (400 MHz, Chloroform-d) ¢ 8.03 (brs,

1H), 7.82 (d, J = 8.1 Hz, 2H), 7.51 (d, J = 8.4 Hz, 2H), 7.13 (d, J = 8.1 Hz, 2H), 6.90 (d, J = 8.8 Hz,
2H), 3.84 (s, 3H), 2.33 (s, 3H). 13C NMR (101 MHz, Chloroform-d) & 165.5, 162.4, 135.6, 134.0,

129.6 <2, 129.0 x 2, 127.2, 120.5 %2, 113.9 %2, 55.5, 21.0. HRMS (ESI) m/z calculated for

C1sH1sNO2 [M + H]*: 242.1176; Found: 242.1178.

3-Methoxy-N-(p-tolyl)benzamide (3¢)®
OMe The title compound was prepared according to the general procedure and
H isolated as a brown solid (51.2 mg, 0.212 mmol, 71%). M.p.: 122.5-125.7
/O/ ) °C. 'H NMR (400 MHz, Chloroform-d) ¢ 7.86 (brs, 1H), 7.52 (d, J = 8.2
Hz, 2H), 7.45 — 7.40 (m, 1H), 7.38 — 7.36 (m, 2H), 7.17 (d, J = 8.1 Hz,
2H), 7.08 — 7.05 (m, 1H), 3.85 (s, 3H), 2.34 (s, 3H). 13C NMR (101 MHz, Chloroform-d) 6 165.7,
160.0,136.7,135.4,134.4,129.8 <2, 129.7 %2, 120.4,118.8,118.1, 112.5, 55.6, 21.0. HRMS (ESI)

m/z calculated for C1sH1sNO2 [M + H]*: 242.1176; Found: 242.1186.

4-(tert-Butyl)-N-(p-tolyl)benzamide (3f)2
The title compound was prepared according to the general procedure
H and isolated as a white solid (51.3 mg, 0.192 mmol, 64%). M.p.: 125.6
/©/ 0 —127.9°C.*H NMR (400 MHz, Chloroform-d) 6 7.83 - 7.79 (m, 3H),
7.52 (d, J = 8.4 Hz, 2H), 7.48 (d, J = 8.5 Hz, 2H), 7.16 (d, J = 8.2 Hz, 2H), 2.34 (s, 3H), 1.35 (s,
9H). 13C NMR (101 MHz, Chloroform-d) § 165.7, 155.4, 135.6, 134.2, 132.3, 129.7 %2, 127.0 %
2,125.8 x2,120.3 <2, 35.1, 31.3 %3, 21.0. HRMS (ESI) m/z calculated for C1gH22NO [M + H]*:

268.1696; Found: 268.1700.

4-Fluoro-N-(p-tolyl)benzamide (3g)?

F The title compound was prepared according to the general procedure

H

/©/N\H/©/ and isolated as a white solid (39.9 mg, 0.174 mmol, 58%). M.p.: 174.0
o)

—174.6 °C. 'H NMR (400 MHz, Chloroform-d) & 7.88 — 7.85 (m, 3H),
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7.49 (d, = 8.4 Hz, 2H), 7.17 — 7.11 (m, 4H), 2.34 (s, 3H). 1°F NMR (377 MHz, Chloroform-d) ¢ -
107.56. 13C NMR (101 MHz, Chloroform-d) ¢ 165.0 (d, J = 253.1 Hz), 164.8, 135.3, 134.5, 131.3
(d, J = 3.3 Hz), 129.7 x2, 129.6 (d, J = 9.0 Hz) x2, 120.6 x2, 115.9 (d, J = 21.9 Hz) %2, 21.0.

HRMS (ESI) m/z calculated for C14H13FNO [M + H]*: 230.0976; Found: 230.0983.

3,5-Dimethyl-N-(p-tolyl)benzamide (3h)°
The title compound was prepared according to the general procedure and
H isolated as a yellow solid (44.5 mg, 0.186 mmol, 62%). M.p.: 123.9 —
/O 0 125.6 °C. 'H NMR (400 MHz, Chloroform-d) § 7.77 (brs, 1H), 7.53 (d,
J=8.4Hz, 2H), 7.46 (d, J = 1.5 Hz, 2H), 7.18 — 7.16 (m, 3H), 2.38 (s, 6H), 2.34 (s, 3H). *C NMR
(101 MHz, Chloroform-d) ¢ 166.2, 138.6 %2, 135.6, 135.2, 134.2, 133.4, 129.7 %2, 124.9 x 2,
120.3 x2,21.4 x2,21.0. HRMS (ESI) m/z calculated for C16H1sNO [M + H]*: 240.1383; Found:

240.13809.

4-Methoxy-3-methyl-N-(p-tolyl)benzamide (3i)

H OMe  The title compound was prepared according to the general procedure
/©/N\g/©/\ and isolated as a yellow solid (51.8 mg, 0.203 mmol, 68%). M.p.:

124.5 -125.2 °C. 'H NMR (400 MHz, Chloroform-d) 6 7.83 — 7.63
(m, 3H), 7.57 — 7.48 (m, 2H), 7.23 — 7.12 (m, 2H), 6.87 (d, J = 8.5 Hz, 1H), 3.89 (s, 3H), 2.34 (s, 3H),
2.27 (s, 3H). 13C NMR (101 MHz, Chloroform-d) ¢ 165.5, 160.7, 135.7, 134.0, 129.7 %2, 129.6,
127.1, 126.8, 126.5, 120.3 %<2, 109.6, 55.6, 21.0, 16.5. IR (KBr): v 3282, 2972, 1646, 1592, 1568,

1519, 1393, 1047, 868, 508 cmt. HRMS (ESI) m/z calculated for C16H1sNO2 [M + H]*: 256.1332;

Found: 256.1334.

4-Methoxy-2-methyl-N-(p-tolyl)benzamide (3j)
H OMe  The title compound was prepared according to the general procedure
N
/©/ and isolated as a white solid (49.1 mg, 0.192 mmol, 64%). M.p.:
O

161.4 —163.5 °C."H NMR (400 MHz, Chloroform-d) § 7.49 —7.45
(m, 3H), 7.39 (brs, 1H), 7.17 (d, J = 8.1 Hz, 2H), 6.79 — 6.75 (m, 2H), 3.84 (s, 3H), 2.52 (s, 3H),

2.34 (s, 3H). 3C NMR (101 MHz, Chloroform-d) 6 166.3, 159.9, 139.1, 136.3, 134.0, 129.6 x 2,
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129.0, 127.5, 120.8, 117.3, 111.8 x 2, 56.1, 21.0, 20.5. IR (KBr): v 3279, 2972, 1732, 1644, 1607,
1520, 1398, 1263, 824, 506 cm’!. HRMS (ESI) m/z calculated for C1sHisNO, [M + H]": 256.1332;

Found: 256.1337.

N-(p-Tolyl)-1-naphthamide (3k)°

H

/@/N O isolated as a yellow solid (47.9 mg, 0.183 mmol, 61%). M.p.: 192.8 —
0]

194.2 °C. 'H NMR (400 MHz, Chloroform-d) § 8.36 — 8.34 (m, 1H),

O The title compound was prepared according to the general procedure and

7.94 (d, J = 8.2 Hz, 1H), 7.90 — 7.88 (m, 1H), 7.74 (brs, 1H), 7.70 (d, J = 7.0 Hz, 1H), 7.58 — 7.54
(m, 4H), 7.49 — 7.45 (m, 1H), 7.20 (d, J = 8.0 Hz, 2H), 2.37 (s, 3H). 3C NMR (101 MHz,
Chloroform-d) o 167.6, 135.6, 134.7, 134.4, 133.8, 131.0, 130.2, 129.7 %2, 128.5 x2, 127.4, 126.7,
125.4,125.2, 124.8, 120.2, 21.1. HRMS (ESI) m/z calculated for C1sH1sNO [M + H]*: 262.1226;

Found: 262.1216.

N-(p-Tolyl)benzo[d][1,3]dioxole-5-carboxamide (31)!°
0—\,  The title compound was prepared according to the general procedure
H ° and isolated as a yellow solid (61.4 mg, 0.241 mmol, 80%). M.p.: 137.2
/©/ o —139.2 °C. 'H NMR (400 MHz, Chloroform-d) § 7.71 (brs, 1H), 7.49
(d, J=8.4 Hz, 2H), 7.43 — 7.34 (m, 1H), 7.20 — 7.13 (m, 2H), 6.86 (d, J
=8.1 Hz, 1H), 6.05 (s, 2H), 2.34 (s, 3H). 3C NMR (101 MHz, Chloroform-d) § 165.1, 150.7, 148.2,
135.4, 134.2, 129.7 x 2, 129.3, 121.8, 120.4 x 2, 108.2, 107.8, 101.9, 21.0. HRMS (ESI) m/z

calculated for C15H14NO3; [M + H]*: 256.0968; Found: 256.0972.

N-(p-Tolyl)thiophene-2-carboxamide (3m)°
H 7(3\0 The title compound was prepared according to the general procedure and
/©/ o isolated as a yellow solid (53.4 mg, 0.246 mmol, 82%). M.p.: 203.8 — 205.3
°C. IH NMR (400 MHz, Chloroform-d) ¢ 7.70 (brs, 1H), 7.62 (dd, J = 3.7,
1.2 Hz, 1H), 7.53 (dd, J = 5.0, 1.2 Hz, 1H), 7.51 — 7.47 (m, 2H), 7.20 — 7.15 (m, 2H), 7.12 (dd, J =

5.0, 3.7 Hz, 1H), 2.34 (s, 3H). ¥*C NMR (101 MHz, Chloroform-d) 6 160.2, 139.6, 135.1, 134.4,
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130.7,129.6 %2, 128.5, 127.9, 120.6 %<2, 21.0. HRMS (ESI) m/z calculated for C12H12NOS [M +

H]*: 218.0634; Found: 218.0641.

N-(4-(Trifluoromethyl)phenyl)benzamide (3n)’
H Y@ The title compound was prepared according to the general procedure
/O/N d and isolated as a white solid (59.2 mg, 0.223 mmol, 74%). M.p.: 206.6
FsC —208.2 °C. *H NMR (400 MHz, DMSO-ds) 6 10.59 (brs, 1H), 8.03 (d,
J=85Hz, 2H), 7.98 (d, J = 7.1 Hz, 2H), 7.72 (d, J = 8.4 Hz, 2H), 7.64 — 7.60 (m, 1H), 7.57 — 7.53
(m, 2H). 1F NMR (376 MHz, DMSO-ds) 6 -60.24. 13C NMR (101 MHz, DMSO-ds) 6 166.1, 142.9
(9, J = 1.5 Hz), 134.5, 132.0, 128.5 %2, 127.8 %2, 126.0 %2 (q, J = 4.0 Hz), 124.4 (g, J = 271.3
Hz), 123.6 (g, J = 32.0 Hz), 120.1 x2. HRMS (ESI) m/z calculated for C14H11F3NO [M + H]*:

266.0787; Found: 266.0788.

N-(4-Cyanophenyl)benzamide (30)’
H \H/© The title compound was prepared according to the general procedure and
/©/ S isolated as a white solid (42.1 mg, 0.189 mmol, 63%). M.p.: 171.8 —
N 173.4 °C. *H NMR (400 MHz, Chloroform-d) ¢ 8.23 (brs, 1H), 7.87 (d,
J=7.6 Hz, 2H), 7.81 (d, J = 8.8 Hz, 2H), 7.64 — 7.57 (m, 3H), 7.49 (t, J = 7.6 Hz, 2H). 13C NMR
(101 MHz, Chloroform-d) 6 166.1, 142.2, 134.2, 133.4 %2, 132.6, 129.1 %2, 127.3 %<2, 120.1 %2,

119.0, 107.4. HRMS (ESI) m/z calculated for C14H11N20 [M + H]*: 223.0866; Found: 223.0869.

N-(4-Nitrophenyl)benzamide (3p)**

! The title compound was prepared according to the general procedure
/@/Nj‘/@ and isolated as a yellow solid (54.8 mg, 0.226 mmol, 75%). M.p.: 199.8
O2N ° ~200.9 °C. *H NMR (400 MHz, Methanol-ds) 6 8.28 (d, J = 9.1 Hz, 2H),
8.08 (brs, 1H), 7.91 — 7.89 (m, 2H), 7.86 (d, J = 9.2 Hz, 2H), 7.64 — 7.60 (m, 1H), 7.56 — 7.52 (m,
2H). 13C NMR (101 MHz, Methanol-d4) § 169.0, 146.4, 144.8, 135.8, 133.4, 129.7 %2, 128.8 %2,

125.7 <2, 121.3 x2. HRMS (ESI) m/z calculated for C13H11N2O3 [M + H]*: 243.0764; Found:

243.0762.
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N-(4-Fluorophenyl)benzamide (3qg)**
H \y\/@ The title compound was prepared according to the general procedure and
/©/ 5 isolated as a white solid (40.7 mg, 0.189 mmol, 63%). M.p.: 184.5 — 187.3
" °C. 'H NMR (400 MHz, Chloroform-d) 6 7.87 (d, J = 7.2 Hz, 2H), 7.82
(brs, 1H), 7.62 — 7.55 (m, 3H), 7.52 — 7.48 (m, 2H), 7.07 (t, J = 8.6 Hz, 2H). 1°F NMR (377 MHz,
Chloroform-d) 6 -117.48. 13C NMR (101 MHz, Chloroform-d) ¢ 165.9, 159.7 (d, J = 243.9 Hz),
134.9,134.0 (d, J =3.1 Hz), 132.1, 129.0 x2, 127.1 %2, 122.3 %2 (d, J = 8.2 Hz), 115.9 %2 (d, J

=22.6 Hz). HRMS (ESI) m/z calculated for C13H1:FNO [M + H]*: 216.0819; Found: 216.0828.

N-(4-Chlorophenyl)benzamide (3r)’
H\H/© The title compound was prepared according to the general procedure and
/©/N S isolated as a white solid (50.3 mg, 0.217 mmol, 72%). M.p.: 188.2 —190.7
¢ °C. 'H NMR (400 MHz, DMSO-dg) 6 10.38 (brs, 1H), 7.96 — 7.93 (m,
2H), 7.82 (d, J = 8.9 Hz, 2H), 7.62 — 7.58 (m, 1H), 7.56 — 7.51 (m, 2H), 7.41 (d, J = 8.9 Hz, 2H).
13C NMR (101 MHz, DMSO-de) J 165.7, 138.2, 134.7, 131.7, 128.5 %2, 128.4 %2, 127.7 %2,
127.3, 121.8 x 2. HRMS (ESI) m/z calculated for C13H11%°CINO [M + H]*: 232.0524; Found:

232.0531; C13H11%3"CINO [M + H]*: 234.0494; Found: 234.0502.

N-(2-Chlorophenyl)benzamide (3s)!!
Cl Hp The title compound was prepared according to the general procedure and
©/N J isolated as a white solid (62.6 mg, 0.270 mmol, 90%). M.p.: 120.2 — 122.8 °C.
'H NMR (400 MHz, Chloroform-d) 6 8.58 (dd, J = 8.3, 1.5 Hz, 1H), 8.46 (brs,
1H), 7.94—7.92 (m, 2H), 7.61 — 7.57 (m, 1H), 7.55 — 7.51 (m, 2H), 7.44 — 7.41 (m, 1H), 7.37 - 7.32
(m, 1H), 7.11 — 7.07 (m, 1H). **C NMR (101 MHz, Chloroform-d) § 165.4, 134.9, 134.8, 132.3,
129.2, 129.1 x 2, 128.0, 127.2 x 2, 124.9, 123.2, 121.6. HRMS (ESI) m/z calculated for

C13H113°CINO [M + H]*: 232.0524; Found: 232.0529; C13H1:3’CINO [M + H]*: 234.0494; Found:

234.0495.

N-(3,4-Dichlorophenyl)benzamide (3t)*?
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H p The title compound was prepared according to the general procedure and
N

isolated as a white solid (53.1 mg, 0.200 mmol, 67%). M.p.: 148.6 — 149.3
“ cl °C.*H NMR (400 MHz, Chloroform-d) ¢ 8.03 (s, 1H), 7.88 — 7.87 (m,
1H), 7.84 — 7.82 (m, 2H), 7.58 — 7.55 (m, 1H), 7.48 — 7.44 (m, 3H), 7.38 (d, J = 8.7 Hz, 1H). 13C
NMR (101 MHz, Chloroform-d) 6 166.0, 137.5, 134.3, 133.0, 132.4, 130.7, 129.0 %2, 127.9, 127.2
x2,122.1, 119.6. HRMS (ESI) m/z calculated for C13H10%°CI,NO [M + H]*: 266.0134; Found:

266.0138; C13H1¢3’CIoNO [M + H]*: 268.0104; Found: 268.0105.

N-(3-Bromophenyl)benzamide (3u)!?
H \y(@ The title compound was prepared according to the general procedure and
©/ S isolated as a white solid (57.3 mg, 0.208 mmol, 69%). M.p.: 138.7 — 140.1 °C.
Br 1H NMR (400 MHz, Chloroform-d) § 8.15 (brs, 1H), 7.88 (t, J = 2.0 Hz, 1H),
7.83 —7.80 (m, 2H), 7.55 — 7.50 (m, 2H), 7.44 — 7.40 (m, 2H), 7.26 — 7.24 (m, 1H), 7.17 (t, J = 8.0
Hz, 1H). 13C NMR (101 MHz, Chloroform-d) § 166.1, 139.3, 134.5, 132.2, 130.4, 128.9 %2, 127.6,

127.2 x<2,123.4,122.7,119.0. HRMS (ESI) m/z calculated for C13H11°BrNO [M + H]*: 276.0019;

Found: 276.0018; C13H1:3'BrNO [M + H]*: 277.9998; Found: 277.9994.

N-(4-(Trifluoromethoxy)phenyl)benzamide (3v)'*

The title compound was prepared according to the general procedure
/©/H\n/© and isolated as a white solid (64.8 mg, 0.230 mmol, 77%). M.p.: 187.2
F3CO © —190.0 °C. *H NMR (400 MHz, Methanol-ds) 6 7.94 — 7.92 (m, 2H),
7.81 (d, J = 9.1 Hz, 2H), 7.61 — 7.56 (m, 1H), 7.53 — 7.49 (m, 2H), 7.27 (d, J = 8.6 Hz, 2H). 1°F
NMR (376 MHz, Methanol-ds) 6 -59.62. 13C NMR (101 MHz, Methanol-ds) 6 168.9, 146.7 (q, J =

2.1 Hz), 139.1, 136.0, 133.0, 129.7 x2, 128.7 x2, 123.4 x2, 122.6 x2, 122.0 (q, J = 254.7 Hz).

HRMS (ESI) m/z calculated for C14H11FsNO2 [M + H]*: 282.0736; Found: 282.0740.

N-Phenylbenzamide (3w)’
H p The title compound was prepared according to the general procedure and
N

©/ 5 isolated as a white solid (42.0 mg, 0.213 mmol, 71%). M.p.: 161.6 — 162.4 °C.

"H NMR (400 MHz, Chloroform-d) 6 7.97 — 7.83 (m, 3H), 7.70 — 7.61 (m,
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2H), 7.58 — 7.53 (m, 1H), 7.50 — 7.46 (m, 2H), 7.40 — 7.36 (m, 2H), 7.16 (td, J= 7.5, 1.1 Hz, 1H).
13C NMR (101 MHz, Chloroform-d) 5 165.9, 138.0, 135.1, 132.0, 129.2 x 2, 128.9 x 2, 127.2 x 2,

124.7,120.3 x 2. HRMS (ESI) m/z calculated for C;3H;2NO [M + H]*": 198.0913; Found: 198.0914.

N-(o-Tolyl)benzamide (3x)’
Hp The title compound was prepared according to the general procedure and
©/N J isolated as a white solid (37.6 mg, 0.178 mmol, 59%). M.p.: 145.2 — 146.5 °C.
IH NMR (400 MHz, DMSO-dg) 6 9.89 (brs, 1H), 8.00 — 7.98 (m, 2H), 7.61 —
7.51 (m, 3H), 7.36 — 7.34 (m, 1H), 7.29 — 7.27 (m, 1H), 7.24 — 7.15 (m, 2H), 2.24 (s, 3H). 3C NMR

(101 MHz, DMSO-dg) 6 165.3, 136.4, 134.5, 133.7, 131.5, 130.3, 128.4 %2, 127.6 %2, 126.6, 126.0

%2, 17.9. HRMS (ESI) m/z calculated for C14H14NO [M + H]*: 212.1070; Found: 212.10609.

N-(m-Tolyl)benzamide (3y)’
H \y\/@ The title compound was prepared according to the general procedure and
Q/ S isolated as a yellow solid (44.3 mg, 0.210 mmol, 70%). M.p.: 124.9 — 125.6
°C.'H NMR (400 MHz, Chloroform-d) 6 7.91 (brs, 1H), 7.86 — 7.83 (m, 2H),
7.54 — 7.50 (m, 2H), 7.47 — 7.40 (m, 3H), 7.25 — 7.21 (m, 1H), 6.95 (dd, J = 7.6, 1.4 Hz, 1H), 2.34
(s, 3H). 13C NMR (101 MHz, Chloroform-d) ¢ 165.9, 139.1, 138.0, 135.2, 131.9, 129.0, 128.9 %<2,

127.1 x2,125.5,121.0,117.4, 21.6. HRMS (ESI) m/z calculated for C14H14NO [M + H]*: 212.1070;

Found: 212.1068.

N-(3,5-Dimethylphenyl)benzamide (3z)*°
H\H/© The title compound was prepared according to the general procedure and
" isolated as a yellow solid (50.9 mg, 0.226 mmol, 75%). M.p.: 141.3 - 143.0
°C.1H NMR (400 MHz, Chloroform-d) & 8.03 (d, J = 11.1 Hz, 1H), 7.87 —
7.84 (m, 2H), 7.53 — 7.49 (m, 1H), 7.46 — 7.41 (m, 2H), 7.29 (s, 2H), 6.79 (brs, 1H), 2.30 (s, 6H).
13C NMR (101 MHz, Chloroform-d) § 165.9, 138.8, 137.9, 135.1, 131.8 x2, 128.8 x2, 127.1x2,
126.4,118.2 <2, 21.4 x2. HRMS (ESI) m/z calculated for C15H1sNO [M + H]*: 226.1226; Found:

226.1231.
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N-(3-Chloro-4-methylphenyl)benzamide (3aa)'®
H \y(@ The title compound was prepared according to the general procedure and
C|;©/N o isolated as a yellow solid (53.4 mg, 0.217 mmol, 72%). M.p.: 124.4 —
125.9 °C. 'H NMR (400 MHz, Chloroform-d) ¢ 7.99 (brs, 1H), 7.85 —
7.82 (m, 2H), 7.72 (d, J = 2.3 Hz, 1H), 7.55 — 7.51(m, 1H), 7.47 — 7.39 (m, 3H), 7.17 (d, J = 8.2 Hz,
1H), 2.34 (s, 3H). 13C NMR (101 MHz, Chloroform-d) § 165.9, 136.8, 134.7, 134.6, 132.3, 132.1,
131.1,128.9 x2,127.2 x2,121.1, 118.8, 19.6. HRMS (ESI) m/z calculated for C14H13**CINO [M

+ H]*: 246.0680; Found: 246.0686; C14H13*’CINO [M + H]*: 248.0651; Found: 248.0658.

N-(4-Methoxyphenyl)benzamide (3ab)’

Hp The title compound was prepared according to the general procedure
N

/©/ and isolated as a yellow solid (41.5 mg, 0.183 mmol, 61%). M.p.: 149.0
(0]
MeO

—151.1 °C. *H NMR (400 MHz, Chloroform-d) 6 7.86 (d, J = 7.6 Hz,
2H), 7.81 (brs, 1H), 7.55 — 7.52 (m, 3H), 7.49 —7.45 (m, 2H), 6.92 — 6.89 (m, 2H), 3.82 (s, 3H). 13C
NMR (101 MHz, Chloroform-d) & 156.7, 135.1, 131.8, 131.1, 128.8 x2, 127.1 x2, 122.3, 114.3 x

4,55.6. HRMS (ESI) m/z calculated for C14H14NO2 [M + H]*: 228.1019; Found: 228.1027.
N-(Naphthalen-1-yl)benzamide (3ac)’
O

O >—© isolated as a yellow solid (39.9 mg, 0.161 mmol, 54%). M.p.: 160.0 — 161.5
NH

°C. 'H NMR (400 MHz, Chloroform-d) ¢ 8.21 (brs, 1H), 8.07 (d, J = 7.4 Hz,

O The title compound was prepared according to the general procedure and

1H), 8.01 (d, J = 7.5 Hz, 2H), 7.92 (t, J = 5.7 Hz, 2H), 7.76 (d, J = 8.3 Hz, 1H), 7.61 — 7.52 (m, 6H).
13C NMR (101 MHz, Chloroform-d) 6 166.4, 135.0, 134.3, 132.5, 132.1, 129.0 x2, 129.0, 127.6,
127.3 %2, 126.6, 126.3, 126.2, 125.9, 121.4, 120.8. HRMS (ESI) m/z calculated for C17H14NO [M

+ H]*: 248.1070; Found: 248.1078.

N-Benzylbenzamide (3ad)!*
0 The title compound was prepared according to the general procedure and

©/\H)© isolated as a white solid (38.6 mg, 0.183 mmol, 61%). M.p.: 120.2 — 121.2

°C. IH NMR (400 MHz, Chloroform-d) & 7.72 (dd, J = 8.4, 1.4 Hz, 2H),
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7.42 —7.40 (m, 1H), 7.33 (td, J = 7.4, 1.4 Hz, 2H), 7.27 — 7.25 (m, 4H), 7.23 — 7.19 (m, 1H), 6.60
(brs, 1H), 4.55 (dd, J = 5.7, 1.8 Hz, 2H). 3C NMR (101 MHz, Chloroform-d) 6 167.5, 138.3, 134.4,
131.6, 128.8 x2, 128.6 x2, 127.9 x2, 127.6, 127.1 x2, 44.1. HRMS (ESI) m/z calculated for

C14H14NO [M + H]*: 212.1070; Found: 212.1073.

N-Ethylbenzamide (3ae)*

H p The title compound was prepared according to the general procedure and isolated
~_N

as a white solid (24.5 mg, 0.164 mmol, 55%). M.p.: 119.9 — 120.2 °C. 'H NMR

° (400 MHz, Chloroform-d) 6 7.78 — 7.75 (m, 2H), 7.51 — 7.47 (m, 1H), 7.44 —

7.38 (m, 2H), 6.22 (brs, 1H), 3.50 (qd, J = 7.3, 5.6 Hz, 2H), 1.25 (t, J = 7.3 Hz, 3H). 13C NMR (101
MHz, Chloroform-d) ¢ 167.7, 134.9, 131.5, 128.7x 2, 126.9 x 2, 35.1, 15.0. HRMS (ESI) m/z

calculated for CgH12NO [M + H]*: 150.0913; Found: 150.0913.

N-Butylbenzamide (3af)!’
H The title compound was prepared according to the general procedure and
\/\/N\g/© isolated as a yellow oil (28.2 mg, 0.159 mmol, 53%). *H NMR (400 MHz,
Chloroform-d) ¢ 7.76 (d, J = 7.4 Hz, 2H), 7.49 — 7.40 (m, 3H), 6.20 (brs,
1H), 3.46 (g, J = 6.8 Hz, 2H), 1.62 — 1.58 (m, 2H), 1.44 — 1.41 (m, 2H), 0.96 (t, J = 7.3 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) 6 167.7, 135.0, 131.4, 128.7 %<2, 126.9 %2, 39.9, 31.9, 20.3,

13.9. HRMS (ESI) m/z: calculated for C11H16NO [M + H]*: 178.1226; Found: 178.1229.

N-Octylbenzamide (3ag)*’

Hp The title compound was prepared according to the general
SN

I procedure and isolated as a white solid (41.2 mg, 0.177 mmol,

59%). M.p.: 119.8 - 119.9 °C. 'H NMR (400 MHz, Chloroform-

d) 6 7.78 = 7.75 (m, 2H), 7.51 — 7.46 (m, 1H), 7.44 —7.39 (m, 2H), 6.23 (brs, 1H), 3.44 (td, J = 7.3,
5.7 Hz, 2H), 1.64 — 1.59 (m, 2H), 1.33 — 1.26 (m, 10H), 0.90 — 0.86 (m, 3H). 13C NMR (101 MHz,
Chloroform-d) ¢ 167.7, 134.9, 131.4, 128.6 %<2, 127.0 %<2, 40.2, 31.9, 29.8, 29.4, 29.3, 27.1, 22.7,

14.2. HRMS (ESI) m/z calculated for C15sH24NO [M + H]*: 234.1852; Found: 234.1854.
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N-Cyclohexylbenzamide (3ah)!®
Hp The title compound was prepared according to the general procedure and
O/N J isolated as a white solid (32.3 mg, 0.159 mmol, 53%). M.p.: 137.8 — 139.6 °C.
IH NMR (400 MHz, Chloroform-d) J 7.76 — 7.74 (m, 2H), 7.51 — 7.47 (m,
1H), 7.45 — 7.40 (m, 2H), 5.96 (brs, 1H), 4.03 — 3.94 (m, 1H), 2.06 — 2.02 (m, 2H), 1.79 — 1.72 (m,
2H), 1.69 — 1.64 (m, 1H), 1.49 — 1.38 (m, 2H), 1.29 — 1.19 (m, 3H). 3C NMR (101 MHz,

Chloroform-d) ¢ 166.8, 135.3, 131.4, 128.7 %2, 126.9 %<2, 48.8, 33.4 x2, 25.7 %2, 25.1. HRMS

(ESI) m/z calculated for C13H1sNO [M + H]*: 204.1383; Found: 204.1382.

N-(9-Ethyl-9H-carbazol-3-yl)benzamide (3ai)!®

( The title compound was prepared according to the typical procedure and
0 isolated as a yellow oil (73.2 mg, 0.233 mmol, 78%). M.p.: 184.8 —
O H/U\F’h 185.8 °C. '"H NMR (400 MHz, Chloroform-d) 6 8.44 (brs, 1H), 8.12 (s,
1H), 8.06 (d, J= 7.8 Hz, 1H), 7.94 (d, J = 7.3 Hz, 2H), 7.63 (d, J = 8.4 Hz, 1H), 7.55 (t, J= 7.4 Hz,
1H), 7.50 — 7.46 (m, 3H), 7.40 (d, /= 8.1 Hz, 1H), 7.34 (d, /= 8.9 Hz,1H), 7.21 (t, /= 7.4 Hz, 1H),
433 (q, J = 7.3 Hz, 2H), 1.41 (t, J = 7.2 Hz, 3H). 3C NMR (101 MHz, Chloroform-d) 6 166.0,
140.5, 137.5, 135.3, 131.7, 129.8, 128.8 x 2, 127.2 x 2, 126.0, 123.1, 122.9, 120.8, 119.9, 118.9,

113.3,108.7 x2,37.7,13.9. HRMS (ESI) m/z calculated for C21Hi9N>O [M + H]*: 315.1492; Found:

315.1498.

Methyl benzoyl-L-leucinate (3aj)*°

Ph The title compound was prepared according to the typical procedure and

HN/go isolated as a yellow oil (33.1 mg, 0.133 mmol, 44%). '"H NMR (400 MHz,
)\/-\ﬂ/o\ Chloroform-d) ¢ 7.83 —7.79 (m, 2H), 7.54 — 7.50 (m, 1H), 7.47 — 7.43 (m, 1H),
7 6.54 (d,J=8.3 Hz, 1H), 4.90 — 4.84 (m, 1H), 3.77 (s, 3H), 1.79 — 1.67 (m, 3H),

1.01 — 0.97 (m, 6H). 3C NMR (101 MHz, Chloroform-d) 6 173.9, 167.2, 134.0, 131.9, 128.8 x 2,
127.2 x2,52.6,51.2,42.0,25.1,23.0,22.2. HRMS (ESI) m/z calculated for C14H20NO3 [M + H]™:

250.1438; Found: 250.1437.

Ethyl benzoyl-L-phenylalaninate (3ak)*!
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/FQ The title compound was prepared according to the typical procedure and

o A 8 isolated as a yellow oil (35.4 mg, 0.119 mmol, 40%). '"H NMR (400 MHz,
0 Chloroform-d) 6 7.75—-7.72 (m, 2H), 7.53 — 7.49 (m, 1H), 7.45 —7.41 (m, 2H),

7.32 —7.25 (m, 2H), 7.16 — 7.14 (m, 2H), 6.64 (d, J = 7.6 Hz, 1H), 5.10 — 5.05 (m, 1H), 4.22 (q, J
=7.1 Hz, 2H), 3.32 — 3.22 (m, 2H), 1.28 (t,J = 7.2 Hz, 3H). 3C NMR (101 MHz, Chloroform-d) &
171.7, 166.9, 136.0, 134.0, 131.9, 129.5 x 2, 128.7 x 4, 127.3, 127.1 x 2, 61.8, 53.6, 38.0, 14.3.

HRMS (ESI) m/z calculated for Ci1sH20NO3 [M + H]*: 298.1438; Found: 298.1440.

7. DFT calculations for the reaction mechanism

DFT calculations were performed to gain insight into the mechanisms of the catalyst-free cross-
coupling of isocyanates and triarylboranes.
Computational details

All theoretical calculations were carried out using density functional theory with the Gaussian
16 program package,?? and the structures were illustrated by CYLview (Figure S1).2® The
calculations were carried out for all molecules using the B3LYP functional?*2?® and 6-31G**?" basis
set with Grimme’s D3 dispersion corrections and Becke-Johnson damping.?® The effect of solvation
in 1,1,2-trichloroethane were accounted for implicitly using the SMD polarizable continuum
model.?® Intrinsic reaction coordinate (IRC)% calculations were conducted to verify the critical
reaction steps. The energetic results were then improved by the single-point calculations at the
B3LYP+D3BJ/6-311++G**31.32/SMD. For comparison, the performances of several popular DFT
functionals (e.g., B3LYP, BP86,%3* M06-2X%), and basis sets (6-31G**, 6-311++G**, def2-SVP,3

def2-TZVPP?®) were studied (see Table S2), implying that our method used in this study is reliable.

Table S2. Computed free energy barriers of transition states (in kcal/mol) using different levels of
theories.

Method ANIG(TS1)
B3LYP+D3BJ/6-311++G"*/SMD//B3LYP+D3BJ/6-31G"**/SMD 23.1
B3LYP+D3BJ/def2-TZVPP/SMD//B3LY P+D3BJ/def2-SVP/SMD 25.8
M06-2X+D3/6-311++G"*/SMD// M06-2X+D3/6-31G"*/SMD 215
MO06-2X+D3/def2-TZVPP/SMD// M06-2X+D3/def2-SVP/SMD 23.8
BP86+D3BJ/def2-TZVPP/SMD//BP86+D3BJ/def2-SVP/SMD 16.2
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1.19

M2

3a

Figure S1. Computed structures of 1a, 2a, IM1, IM2, IM3, 3a, Part of the hydrogen atoms are
omitted for clarity, selected bond distance is given in A (color code, C: grey, N: blue, O: red, H:

white, B: pink).
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9. NMR spectra of the products
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