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1. General experimental information

Unless otherwise noted, all reactions were carried out under nitrogen atmosphere. All
commercially available reagents were used without further purification. All of the solvents were
treated according to known methods. Column chromatography was performed on silica gel
(200-400 mesh). 'H NMR (400 MHz) chemical shifts were reported in ppm (6) relative to
tetramethylsilane (TMS) with the solvent resonance employed as the internal standard. 12C NMR
(100 MH2z) chemical shifts were reported in ppm (o) from tetramethylsilane (TMS) with the
solvent resonance as the internal standard. Data were reported as follows: chemical shift,
multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, dd = doublet of doublets, td = triplet
of doublets, qd = quartet of doublets, m = multiplet), coupling constants (Hz) and integration.

HRMS measurements were obtained ona TOFanalyzer.
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2. General procedure for the synthesis of iminoquinone derivatives (1a-1g)*
o _Ar

Cu(OAc), (10 mol%) N
CH3COOH (1.0 equi ‘
Ar—NH, + 3 ( quiv)
Toluene (2.0 mL)
110°C,3h

° o
1

Inan oven-dried tube (15 mL) equipped with a stirring bar was charged with Cu(OAc)2 (18.2
mg, 0.1mmol, 10 mol%), p-benzoquinone (1.7 mmol, 1.7 equiv) and an aryl amine (1.0 mmol, 1.0
equiv) in the presence of air atmosphere. Then toluene (10.0 mL) and glacial acetic acid (60.1 mg,
1.0 mmol, 1.0 equiv) were added via a syringe and the resulting mixture was heated for 3 h at 110
°C with stirring. Upon the reaction was completed, the resulting mixture was concentrated under
vacuum and purified by silica gel column using chromatography (petroleum ether / ethyl acetate =

10:1)toafford iminoquinone 1.
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3. General procedure for the carbonylative synthesis of aryl p-amino benzoates

(3aa-3ap, 3ba-3ga)

Ar
N’
[ Pd(OAc), (10 mol%) H
1 2 N
N DPPF (20 mol%) o “Ar
* Ry +  TFBen
Z (5.0 equiv) K,CO3; (2.0 equiv), H,0 (2.0 equiv) X 0
o) toluene (1.5 mL), 90 °C, 24 h RT
1 2 3

In an oven-dried In-Ex tube (15 mL), an iminoquinone 1 (0.24 mmol, 1.2 equiv), Pd(OAC):
(4.5 mg, 0.02 mmol, 10 mol%), DPPF (22.2 mg, 0.04 mmol, 20 mol%), K2CO3 (55.3 mg, 0.4
mmol, 2.0 equiv) were added to the Ex tube and TFBen (210.1 mg, 1.0 mmol, 5.0 equiv) was
added to the In tube. Then the tube was placed under vacuum and refilled with nitrogen three
times. An aryliodide 2 (0.2 mmol, 1.0 equiv), H20 (7.2 mg, 0.4 mmol, 2.0 equiv) and toluene (1.5
mL) were added into the Ex tube via syringe. The tube was sealed and stirred at 90 °C for 24 h.
Upon the reaction was completed, the resulting mixture was concentrated under vacuum and
purified by silica gel column using chromatography (petroleum ether / ethyl acetate = 10:1) to

obtain product 3.

S4



4. Characterization data of iminoquinone derivatives (1a-1g)

A,

4-(p-tolylimino)cyclohexa-2,5-dien-1-one (1a)!. Red solid in 53% yield, mp 63.8 — 65.6 °C; H
NMR (400 MHz, CDCl3) ¢ 7.29 (dd, J =10.0, 2.6 Hz, 1H), 7.22 — 7.20 (m, 2H), 7.13 (dd, J = 10.3,
2.6 Hz,1H), 681 (d, J=8.2 Hz, 2H), 6.67 (dd, J =10.0, 22 Hz, 1H), 6.52 (dd, J = 10.3, 2.2 Hz,
1H), 2.38 (s, 3H); 3C NMR (100 MHz, CDCl3) 6 187.9, 157.3,147.1,142.1,136.7, 1334, 132.7,

129.8,128.4,121.3,21.2.

_N
Joae

4-(phenylimino)cyclohexa-2,5-dien-1-one (1b)!. Red solid in 52% yield, mp 71.7 — 735 °C; H
NMR (400 MHz, CDCl3) 6 7.40 (t,J =7.2 Hz, 2H),7.32 - 7.19 (m, 2H), 7.07 (d, J = 10.3 Hz, 1H),
6.88 (d, J=7.9 Hz, 2H), 6.68 (d, J =10.0 Hz, 1H), 6.53 (d, J =10.3 Hz, 1H); 3C NMR (100 MHz,

CDCl3) 6 187.7,157.5,149.5,141.9,136.6, 133.6,132.9,129.1,128.3,126.3,120.7.

LA,

4-((4-ethylphenyl)imino)cyclohexa-2,5-dien-1-one (1c). Red oil in 59% yield; '"H NMR (400
MHz, CDClz) 6 7.29 (dd, J = 10.0, 2.6 Hz, 1H), 7.23 (d, J = 8.2 Hz, 2H), 7.13 (dd, J = 103, 2.6
Hz, 1H), 6.83 (d, J = 8.2 Hz, 2H), 6.66 (dd, J = 10.0, 2.1 Hz, 1H), 6.51 (dd, J = 10.3, 2.2 Hz, 1H),
2.67 (9, J = 7.6 Hz, 2H), 1.25 (t, J = 7.6 Hz, 3H); 13C NMR (100 MHz, CDCl3) 5 187.8, 157.2,

147.3,143.0,142.1,133.3,132.6,128.6,128.4,121.3,28.5,15.6.

N
rau
O OMe

4-((4-methoxyphenyl)imino)cyclohexa-2,5-dien-1-one (1d)®. Red solid in 50% yield, mp 699 —
71.8 °C; 1H NMR (400 MHz, CDCl3) § 7.30 (dd, J =10.0, 2.7 Hz, 1H), 7.21 (dd, J =10.3, 2.7 Hz,
1H), 6.98 - 6.91 (m, 4H), 6.68 (dd, J=10.0, 2.2 Hz, 1H), 6.55 (dd, J = 10.3, 2.2 Hz, 1H), 3.85 s,
3H); 3C NMR (100 MHz, CDCl3) 6 187.9, 159.1, 156.7, 143.0,142.3,133.2,132.4, 128.4, 123.8,

114.7,55.7.
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A Q,

4-((4-fluorophenyl)imino)cyclohexa-2,5-dien-1-one (1e) !. Red solid in 46% yield, mp 84.1-
87.4 °C; IH NMR (400 MHz, CDCl3) 6 7.29 (dd, J = 10.0, 2.6 Hz, 1H), 7.12 — 7.10 (m, 3H), 6.91
—6.89 (m, 2H), 6.70 (dd, J = 10.1, 2.2 Hz, 1H), 6.56 (dd, J = 10.3, 2.2 Hz, 1H); 13C NMR (100
MHz, CDCl3) 6 187.6,161.4 (d, J =246.9 Hz, 1C), 157.8, 1456 (d, J =29 Hz, 1C), 141.9, 133.8,

133.0,128.0,122.7(d, J =8.2 Hz, 1C), 116.2 (d, J = 22.8 Hz, 1C).

4-((4-chlorophenyl)imino)cyclohexa-2,5-dien-1-one (1f)2. Red solid in 49% yield, mp 76.9 —
78.7 °C; 'H NMR (400 MHz, CDCl3) 6 7.39 — 7.37 (m, 2H), 7.28 (dd, J = 10.1, 2.6 Hz, 1H), 7.05
(dd,J=10.3,2.6 Hz, 1H), 6.85 - 6.83 (m, 2H), 6.69 (dd, J=10.1, 2.2 Hz, 1H), 6.55 (dd, J =10.3,
2.2 Hz, 1H); 13C NMR (100 MHz, CDCl3) 6 187.3, 157.7, 147.8,141 6, 133.7, 133.0, 131.8, 129.2,

127.8,122.0.

Iohen

o]

4-(m-tolylimino)cyclohexa-2,5-dien-1-one (1g). Red oil in 53% yield; 'H NMR (400 MHz,
CDClz) 6 7.32 -7.25 (m, 1H),7.12 — 7.03 (m, 1H), 6.72 — 6.65 (m, 1H), 6.53 (dd, J =10.3, 2.2 Hz,

1H), 2.38 (s, 1H); 13C NMR (100 MHz, CDCls) § 187.8, 157.4,149.6, 1420, 139.2, 1335, 132.9,

129.0,128.5,127.1,121.4,117.8,21.5.
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5. Characterization data of products (3aa-3ap, 3ba-3ga) and compound 4
N
O L

yo Me

4-(p-tolylamino)phenyl benzoate (3aa). Yellow solid, 57.6 mg, 95% yield, mp 117.0 — 118.7 °C;
1H NMR (400 MHz, CDCls) § 8.23 — 8.19 (m, 2H), 7.66 — 7.61 (m, 1H), 7.51 (t, J = 7.7 Hz, 2H),
7.12 — 7.08 (m, 4H), 7.07 — 7.04 (m, 2H), 7.02 — 6.98 (m, 2H), 5.66 (s, 1H), 2.32 (s, 3H); 13C
NMR (100 MHz, CDClz) 6 165.7, 144.5, 142.0, 140.6, 133.6, 131.1, 130.3, 1300, 129.9, 128.7,

1225, 118.9, 118.0, 208. HRMS (ESI) m/z: [M+H]* Calcd. for C20H18NO2* 304.1332; found:

304.1335.

AT

4-(p-tolylamino)phenyl 4-methylbenzoate (3ab). Yellow solid, 59.6 mg, 94% yield, mp 137.0 -
138.8 °C; IH NMR (400 MHz, CDCl3) 6 8.09 (d, J =8.1 Hz, 2H), 7.31 (d, J= 8.1 Hz, 2H), 7.11 -
7.03 (m, 6H), 7.00 (d, J = 8.3 Hz, 2H), 5.62 (s, 1H), 2.45 (s, 3H), 2.31 (s, 3H); *C NMR (100
MHz, CDCl3) 6 165.8, 144.6,144.4,141.8, 140.6,131.1, 1303, 130.0,129.4, 127.1,122.5, 118.8,

118.0,21.9,20.8. HRMS (ESI) m/z: [M+H]* Calcd. for C21H20NO2*318.1489; found: 318.1495.

4-(p-tolylamino)phenyl 4-ethylbenzoate (3ac). Red solid, 62.3 mg, 94% vyield, mp 121.6 —
123.4 °C; 'H NMR (400 MHz, CDCl3) 6 8.12 (d, J =8.2 Hz, 2H), 7.34 (d, J = 8.2 Hz, 2H), 7.11 -
7.03 (m, 6H), 7.00 (d, J=8.3 Hz, 2H),5.63 (s, 1H), 2.75 (q, J = 7.6 Hz, 2H), 2.32 (s, 3H), 1.29 (t,
J =7.6 Hz, 3H); 13C NMR (100 MHz, CDCl3) § 165.8, 150.6, 144.6, 141.8, 140.6, 131.0, 130.4,
130.0, 128.2, 127.3, 122.5, 118.8, 118.0, 29.2, 20.8, 15.4. HRMS (ESI) m/z: [M+H]* Calcd. for

C22H22NO2*332.1645; found: 332.1653.
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AT

4-(p-tolylamino)phenyl 4-(tert-butyl)benzoate (3ad). Red oil, 53.9 mg, 75% yield; TH NMR
(400 MHz, CDCl3) 6 8.15 — 8.11 (m, 2H), 7.53 (d, J = 8.6 Hz, 2H), 7.11 — 7.03 (m, 6H), 7.02 —
6.98 (m, 2H), 5.62 (s, 1H), 2.31 (s, 3H), 1.38 (s, 9H); 13C NMR (100 MHz, CDCl3) § 165.7, 157 .4,
1446, 1418, 1407, 131.1, 130.2, 130.0, 127.1, 125.7, 122.5, 118.8, 118.1, 35.3, 31.3, 20.8.

HRMS (ESI) m/z: [M+H]* Calcd. for C24H26NO,* 360.1958; found: 360.1964.

P Seg ek

4-(p-tolylamino)phenyl 4-methoxybenzoate (3ae). Yellow solid, 62.6 mg, 94% yield, mp 131.5
- 133.6 °C; 'H NMR (400 MHz, CDCls) ¢ 8.15 (d, J = 8.9 Hz, 2H), 7.11 — 7.02 (m, 6H), 7.01 —
6.96 (m, 4H),5.61 (s, 1H), 3.90 (s, 3H), 2.31 (s, 3H); 13C NMR (100MHz, CDCl3) 6 165.5, 164.0,
1446, 141.8, 140.7, 132.4, 131.1, 1300, 122.6, 122.2, 118.8,118.1, 113.9, 55.7, 20.8. HRMS

(ESI) m/z: [M+H]* Calcd. for C21H20NOs* 334.1438; found: 334.1441.

P Segek

4-(p-tolylamino)phenyl 4-fluorobenzoate (3af). Yellow solid, 48.8 mg, 76% yield, mp 124.3 —
126.6 °C;'H NMR (400 MHz, CDCl3) 6 8.22 (dd, J = 8.7, 5.5 Hz, 2H), 7.18 (t, J = 8.6 Hz, 2H),
7.12 — 7.03 (m, 6H), 7.00 (d, J = 8.3 Hz, 2H), 5.63 (s, 1H), 2.32 (s, 3H); 13C NMR (101 MHz,
CDCl3) §166.2 (d, J =254.8 Hz, 1C), 164.8,144.3,142.1, 1405, 132.9 (d, J =9.4 Hz, 1C), 131.2,
130.1,126.1 (d, J =2.8 Hz, 1C), 122.4, 119.0, 117.9, 115.9 (d, J =22.0 Hz, 1C), 20.8. HRMS

(ESI) m/z: [M+H]* Calcd. for C2o0H17FNO2*322.1238; found: 322.1244.
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pSSspen

4-(p-tolylamino)phenyl 4-chlorobenzoate (3ag). Red solid, 43.8 mg, 76% yield, mp 135.0 —
136.7 °C; 'H NMR (400 MHz, CDCl3) §8.13 (d, J =8.5 Hz, 2H), 7.48 (d, J = 8.5 Hz, 2H), 7.12 -
7.03 (m, 6H), 7.00 (d, J =8.3 Hz, 2H),5.63 (s, 1H), 2.31 (s, 3H); 3C NMR (100 MHz, CDCl3) §
164.9, 144.2, 142.1, 1404, 1401, 1316, 1313, 130.1, 1290, 1283, 1224, 119.0, 1178, 20.8.

HRMS (ESI) m/z: [M+H]* Calcd. for C20H17CINO,* 338.0942; found: 338.0947.

H
N

L,

4-(p-tolylamino)phenyl 4-(trifluoromethyl)benzoate (3ah). Yellow solid, 58.6 mg, 79% yield,

QA‘QQ

3

mp 136.6 — 139.3 °C; *H NMR (400 MHz, CDClz) 6 8.32 (d, J = 8.2 Hz, 2H), 7.78 (d, J = 8.3 Hz,
2H), 7.13 — 7.08 (m, 4H), 7.08 — 7.03 (m, 2H), 7.03 — 6.99 (m, 2H), 5.66 (s, 1H), 2.32 (s, 3H); 13C
NMR (101 MHz, CDCls) 6 164.6, 144.1, 142.3, 140.3, 135.1 (g, J = 32.5 Hz, 1C), 133.2, 131.4,
130.7, 130.1, 125.7 (q, J = 3.7 Hz, 1C), 122.3, 119.2, 117.8, 20.8. HRMS (ESI) m/z: [M+H]*

Calcd. for C21H17F3NO2+372.1206; found: 372.1208.

AT

4-(p-tolylamino)phenyl [1,1'-biphenyl]-4-carboxylate (3ai). Red solid, 63.7 mg, 76% yield, mp
162.6—164.7 °C; 'H NMR (400 MHz, CDCl3) 6 8.27 (d, J =8.3 Hz, 2H), 7.74 (d, J =8.3 Hz, 2H),
7.67 (d,J=7.3 Hz, 2H), 7.50 (t, J = 7.5 Hz, 2H), 7.43 (t, J = 7.3 Hz, 1H), 7.14 — 7.09 (m, 4H),
7.06 (d, J=8.9 Hz, 2H), 7.01 (d, J = 8.3 Hz, 2H), 5.64 (s, 1H), 2.32 (s, 3H); 13C NMR (100 MHz,
CDCl3) 6 165.6,146.3,144.5,142.0,1406, 140.1,131.1, 130.8,130.1, 129.1, 128.6, 128.4, 127 .5,
127.3, 1225, 118.9, 1180, 208. HRMS (ESI) m/z: [M+H]* Calcd. for C2sH22NO2* 380.1645;

found: 380.1643.
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M@io@r“@m

4-(p-tolylamino)phenyl 3-methylbenzoate (3aj). Yellow solid, 58.3 mg, 92% yield, mp 86.9 —
88.5 °C; 'H NMR (400 MHz, CDCl3) 6 8.01 (d, J = 8.6 Hz, 2H), 7.46 — 7.36 (m, 2H), 7.12 - 7.03
(m, 6H), 7.00 (d, J = 8.3 Hz, 2H), 5.62 (s, 1H), 2.45 (s, 3H), 2.31 (s, 3H); 13C NMR (100 MHz,
CDCl3) 6 165.9,144.5,141.9,140.6,1385,134.4,131.1,130.8,130.1, 129.8, 1286, 127 .4, 122 5,
118.9, 118.0, 21.4, 20.8. HRMS (ESI) m/z: [M+H]* Calcd. for Ca1HxNO2* 318.1489; found:

318.1491.

4-(p-tolylamino)phenyl 3-methoxybenzoate (3ak). Yellow solid, 59.3 mg, 89% yield, mp 94.5 -
96.3 °C; 'H NMR (400 MHz, CDCl3) § 7.81 (d, J = 7.7 Hz, 1H), 7.72 — 7.70 (m, 1H), 7.42 (t, J =
8.0 Hz, 1H), 7.18 (dd, J = 8.2, 2.0 Hz, 1H), 7.12 — 7.03 (m, 6H), 7.01 (d, J = 8.4 Hz, 2H), 5.65 (s,
1H), 3.89 (s, 3H), 2.32 (s, 3H); 3C NMR (100 MHz, CDCl3) 6 165.6, 159.8, 144.4,142.0, 140.5,
131.1, 130.0, 129.7, 122.7, 122.5, 120.2 118.9, 117.9, 114.6, 55.6, 20.8. HRMS (ESI) m/z:

[M+H]* Calcd. for C21H20NO3* 334.1438; found: 334.1442.

H
N
(o}
F\©)k /©/ \©\
(0] Me

4-(p-tolylamino)phenyl 3-fluorobenzoate (3al). Yellow solid, 53.9 mg, 84% yield, mp 103.2 —
106.3 °C; 'H NMR (400 MHz, CDCl3) § 8.01 (d, J = 7.8 Hz, 1H), 7.92 — 7.86 (m, 1H), 7.49 (td, J
=8.0,5.6 Hz, 1H), 7.37 - 7.31 (m, 1H), 7.13 - 6.99 (m, 8H), 5.65 (s, 1H), 2.32 (s, 3H); 13C NMR
(100 MHz, CDCl3) 6 164.6 (d, J =2.9 Hz,1C), 162.7 (d, J = 247.4 Hz, 1C), 1442, 142.2, 140.4,
132.0(d,J=75Hz1C),131.3,130.3 (d,J =7.8 Hz, 1C), 130.1, 126.0 (d, J =2.9 Hz, 1C), 122.3,

120.7 d, J = 21.3 Hz, 1C), 119.0, 117.8, 117.1 (d, J = 23.2 Hz, 1C), 20.8. HRMS (ESI) m/z:

[M+H]* Calcd. for C20H17FNO2*322.1238; found: 322.1241.
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C.Oio@r“am

4-(p-tolylamino)phenyl 3-chlorobenzoate (3am). Yellow solid, 58.1 mg, 86% yield, mp 108.4 —
110.5 °C; *H NMR (400 MHz, CDCl3) 6 8.19 (s, 1H), 8.09 (d, J = 7.8 Hz, 1H), 7.63 — 7.58 (m,
1H), 7.46 (t,J =7.9 Hz, 1H), 7.13 — 6.99 (m, 8H), 5.65 (s, 1H), 2.32 (s, 3H); 13C NMR (100 MHz,
CDCl3) 5 164.5,144.1,142.2,140.4,134.8,133.6, 131.6, 131.3,130.3, 130.1, 1300, 123.0, 128 4,
122.3,119.0, 1178, 20.8. HRMS (ESI) m/z: [M+H]* Calcd. for C20H17CINO2*338.0942; found:

338.0944.

3Segeh

4-(p-tolylamino)phenyl 2-methylbenzoate (3an). Red oil, 60.3 mg, 95% vyield; TH NMR (400
MHz, CDCls) 68.16 (d,J =7.3 Hz, 1H), 7.51 - 7.46 (m, 1H), 7.33 (t, J = 7.4 Hz, 2H), 7.12 - 7.04
(m, 6H), 7.01 (d, J = 8.4 Hz, 2H), 5.64 (s, 1H), 2.69 (s, 3H), 2.32 (s, 3H); 13C NMR (100 MHz,
CDCl3) 6 166.5,144.4,141.9,1413,140.6,132.7,132.0,131.2 131.0, 130.0, 128.9, 126 0, 122.6,
118.8, 118.1, 22.1, 20.8. HRMS (ESI) m/z: [M+H]* Calcd. for C21HNO2* 318.1489; found:

304.1492.

OQ“@M

4-(p-tolylamino)phenyl 1-naphthoate (3ao0). Red solid, 50.1 mg, 71% yield, mp 105.7 —
107.6 °C; 'H NMR (400 MHz, CDCl3) §9.05 (d, J =8.6 Hz, 1H), 8.46 (d, J =6.7 Hz, 1H), 8.11 (d,
J=8.2Hz,1H),7.93 (d,J=8.1Hz, 1H),7.68 — 7.62 (m, 1H), 7.58 (t, J =7.8 Hz, 2H),7.19 - 7.15
(m, 2H), 7.12 — 7.08 (m, 4H), 7.03 (d, J =8.3 Hz, 2H), 566 (s, 1H), 2.32 (s, 3H); 13C NMR (100
MHz, CDClz) 6 166.4, 1445, 142.0, 140.6, 134.3, 134.1, 131.8, 131.23, 131.16, 130.1, 128.8,
128.2,126.5, 126.3,1260, 124.7, 122.7, 118.9, 118.1, 20.8. HRMS (ESI) m/z: [M+H]* Calcd. for

C24H20NO2* 354.1489; found: 354.1490.
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4-(p-tolylamino)phenyl thiophene-3-carboxylate (3ap). Yellow solid, 50.7 mg, 82% yield, mp
104.1-1063 °C; 'H NMR (400 MHz, CDClI3) 6 9.05 (d, J=8.6 Hz, 1H), 8.46 (d, J =6.7 Hz, 1H),
8.11 (d, J = 8.2 Hz, 1H), 7.93 (d, J = 8.1 Hz, 1H), 7.68 — 7.62 (m, 1H), 7.58 (t, J = 7.8 Hz, 2H),
7.19 - 7.15 (m, 2H), 7.12 - 7.08 (m, 4H), 7.03 (d, J = 8.3 Hz, 2H), 2.32 (s, 3H); 3C NMR (100
MHz, CDClz) 6 166.4, 1445, 142.0, 140.6, 134.3, 134.1, 131.8, 131.23, 131.16, 130.1, 128.8,
128.2,126.5, 126.3,1260, 124.7, 122.7, 118.9, 118.1, 20.8. HRMS (ESI) m/z: [M+H]* Calcd. for

C18H16NO25*310.0896; found: 310.0896.

N
SOR®
o
4-(phenylamino)phenyl benzoate (3ba)?. Yellow solid, 46.8 mg, 81% yield, mp 96.1 — 98.0 °C;
IH NMR (400 MHz, CDCl3) 6 8.21 — 8.19 (m, 2H), 7.65 — 7.61 (m, 1H), 7.53 — 7.48 (m, 2H), 7.29
—7.25(m, 2H), 7.11 (s, 4H), 7.06 (dd, J =8.5, 1.0 Hz, 2H), 6.93 (t, J = 7.3 Hz, 1H),5.72 (s, 1H);

13C NMR (100 MHz, CDClz) § 165.7, 145.0, 143.4, 1411, 133.6, 130.3, 129.8, 129.5, 128.7,

122.6,121.2,119.0,117.8.

H
N

4-((4-ethylphenyl)amino)phenyl benzoate (3ca). Red solid, 57.1 mg, 90% yield, mp 129.7 —
131.1 °C; *H NMR (400 MHz, CDCls) 6 8.23 —8.21 (m, 2H), 7.66 — 7.62 (m, 1H), 7.52 (t, J = 7.7
Hz, 2H),7.14 — 7.01 (m, 8H), 5.66 (s, 1H), 2.62 (q, J = 7.6 Hz, 2H), 1.25 (t, J = 7.6 Hz, 3H); 13C
NMR (100 MHz, CDCl3) ¢ 165.7, 144.5, 141.9, 140.8, 137.6, 133.6, 130.3, 1299, 128.8, 128.7,
1225, 118.8, 118.0, 28.3, 15.9. HRMS (ESI) m/z: [M+H]* Calcd. for CaiH2NO.* 318.1489;

found: 318.1491.
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@ioﬁj Q.

4-((4-methoxyphenyl)amino)phenyl benzoate (3da). Yellow solid, 54.3 mg, 85% yield, mp
141.8 - 1425 °C; 'H NMR (400 MHz, CDCls) 6 8.21 — 8.19 (m, 2H), 7.63 (t, J = 7.4 Hz, 1H),
751 (t,J=7.7 Hz, 2H), 7.10 — 7.04 (m, 4H), 6.96 — 6.92 (m, 2H), 6.89 — 6.85 (m, 2H), 5.51 (s,
1H), 3.81 (s, 3H); 3C NMR (100 MHz, CDClz) 6 165.8, 155.5,143.9, 1432, 136.0, 133.6, 130.3,
129.9, 1287, 1225, 1222, 116.6, 114.9, 55.7. HRMS (ESI) m/z: [M+H]* Calcd. for CooH1sNO3s*

320.1281; found: 320.1283.

H
O L

yo F

4-((4-fluorophenyl)amino)phenyl benzoate (3ea). White solid, 47.3 mg, 77% yield, mp 102.7 —

104.6 °C; 'H NMR (400 MHz, CDCl3) § 8.22 — 8.20 (m, 2H), 7.64 (t, J = 7.4 Hz, 1H), 7.52 (t,J =

7.7 Hz, 2H),7.12 - 7.08 (m, 2H), 7.06 — 6.96 (m, 6H), 5.66 (s, 1H); 13C NMR (100 MHz, CDCl3)

0165.8,158.2 (d, J =240.1 Hz, 1C), 144.6,141.9,139.2 (d,J =2.2 Hz, 1C), 133.6, 130.3, 129.8,

128.7,1226, 1205 (d, J = 7.8 Hz, 1C), 117.9, 116.1 (d, J = 22.5 Hz, 1C). HRMS (ESI) m/z:

[M+H]* Calcd. for C19H1sFNO2*308.1081; found: 308.1084.

@ioﬁj |S%

4-((4-chlorophenyl)amino)phenyl benzoate (3fa)*. White solid, 49.1 mg, 76% yield, mp 106.8 —

H
N

108.1 °C; 'H NMR (400 MHz, CDCls) § 8.25 — 8.18 (m, 2H), 7.65 (t, J = 7.4 Hz, 1H), 7.52 (t, J =
7.7 Hz, 2H), 7.24 — 7.19 (m, 2H), 7.15 — 7.05 (m, 4H), 7.00 — 6.95 (m, 2H), 5.74 (s, 1H); 3C
NMR (100 MHz, CDCls) 6 165.7, 145.3, 142.1, 140.6, 133.7, 130.3, 129.7, 1294, 128.7, 125.7,

122.7,119.3,118.8.
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o
4-(m-tolylamino)phenyl benzoate (3ga). Red solid, 55.7 mg, 92% yield, mp 745 — 76.9 °C; H
NMR (400 MHz, CDCls) 6 8.23 — 8.21 (m, 2H), 7.67 — 7.63 (m, 1H), 7.52 (t, J = 7.7 Hz, 2H),
7.17 (t,J = 7.6 Hz, 1H), 7.12 (s, 4H), 6.89 (d, J = 7.9 Hz, 2H), 6.77 (d, J = 7.4 Hz, 1H), 5.70 (s,
1H), 2.33 (s, 3H); 3C NMR (101 MHz, CDCl3) § 165.7, 144.9,143.3,141.2,139.4, 1336, 130.3,

129.8,129.4,128.7,122.5,122.1,119.0,118.4,114.9, 21.6. HRMS (ESI) m/z: [M+H]* Calcd. for

C20H18NO2*304.1332; found: 304.1338.

N
AT O
4-(phenylamino)phenol (4).5 Yellow soild, 55.7 mg, 56% yield, mp 64.2 — 66.3 °C; 'H NMR
(400 MHz, CDClz) § 7.25 — 7.19 (m, 2H), 7.03 (d, J = 8.7 Hz, 2H), 6.91 (d, J = 7.8 Hz, 2H), 6.85

(t,J = 7.3 Hz, 1H), 6.82 — 6.77 (m, 2H), 4.93 (s, 1H),; 3C NMR (100 MHz, CDCls) 6 151.2, 145.3,

136.0,129.5,122.6,119.8,116.3,115.9.

S14



6. References

(1) Jillella, R.; Raju, S.; Hsiao, H.-C.; Hsu, D.-S.; Chuang, S.-C. Pd-catalyzed redox-neutral C-N
coupling reaction of iminoquinones with electron-deficient alkenes without external oxidants:
access of tertiary (E)-enamines and application to the synthesis of indoles and quinolin-4-ones.
Org. Lett. 2020,22,6252—-6256.

(2) Skarpeli-Liati, M.; Jiskra, M.; Turgeon, A.; Garr, A. N.; Amold, W. A.; Cramer, C. J;
Schwarzenbach, R. P.; Hofstetter, T. B. Using nitrogen isotope fractionation to assess the
oxidation of substituted anilines by manganese oxide. Environ. Sci. Technol.2011,45,5596-5604.
(3) Kim, B. R.; Sung, G. H.; Ryu, K. E.; Yoon, H. J.; Lee, S.-G.; Yoon, Y.-J. Facile esterification
of alcohols with 2-acyl-4,5-dichloropyridazin-3(2H)-ones under Friedel-Crafts conditions. Synlett
2014,25,1909-1915.

(4) Bradfield, A. E.; Cooper, L. H. N.; Orton, K. J. P. Halogenation of p-hydroxydiphenylamine. J.
Chem. Soc. 1927,2854-2864.

(5) Kazemnejadi, M.; Ahmed, R. O.; Mahmoudi, B. Ni/Pd-catalyzed Suzuki-Miyaura
cross-coupling of alcohols and aldehydes and C-N cross-coupling of nitro and amines via domino

redox reactions: base-free, hydride acceptor-free. RSC Adv. 2020, 10,43962-43974.

S15



7.1H, 13C NMR spectra of iminoquinone derivatives (1a-1g)
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8.1H, C NMR products (3aa-3ap, 3ba-3ga) and compound 4
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