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General Remarks

All manipulations were conducted with a standard Schlenk technique. "H-NMR
spectra were recorded on a Bruker AVIII-400 spectrometer. Chemical shifts (in ppm)
were referenced to tetramethylsilane (6 = 0 ppm) in CDCls as an internal standard.
BC-NMR spectra were obtained by using the same NMR spectrometers and calibrated
with CDCls. Mass spectra were recorded using an Agilent 5975 GC-MS. Unless
otherwise noted, materials obtained from commercial suppliers were used without

further purification.
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Experimental Procedures

A Schlenk tube was charged with substrate 1 (0.3 mmol), Cul (0.06 mmol) and
DMSO 1.6 mL. The mixture was stirred at 120 °C under air for 48 hours and
monitored by TLC. The reaction was cooled down to room temperature, diluted with
ethyl acetate, washed with brine (3X20 mL), dried over anhydrous Na,SOy, filtered,
and dried under vaccum. The crude product was purified by column chromatography

on silica gel to obtain the desired products 2.

Table S1

Table S1. The Effect of Ligands®

Cul (20 mol%)

O O s O O
o .
NH DMSO, 120°C, air

\ 48 h 'Tl
Ph Ph
la 2a
entry ligand (40 mol%) yield (%)P
T 78
2 o A\ 74
N
N N—
OH
3
N 23
H o}
o)
4 ‘ ~ OH
P 4
N
5 /N N/ 74
=N N

# Reaction conditions: substrate 1a (0.30 mmol), Cul (20 mol%), ligand (40 mol%), in DMSO (1.6 mL) stirred at 120 °C

under air for 48 h. ° Isolated yield.
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Table S2

Table S2. Mechanism probing experiments®

O (@]
o o conditions O O
NH N
Ph 1la Ph 2a
Entry Cat. (20 mol%) Yield (%)°
1 Cul 78
2¢ Cul 0
3 Cu(OAc), 42
4° Cu((OAc), trace

# Reaction conditions: substrate 1a (0.30 mmol), catalyst (20 mol%) in DMSO (1.6 mL) stirred at 120 °C under air for

48 h. ° Isolated yield. ¢ The reaction was carried out under N,.
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Analytical Data of Compounds 2

1) 10-Phenyl-9(10H)-acridinon (2a)’
0

0

2a

The reaction of phenyl(2-(phenylamino)phenyl)methanone (1a, 0.3 mmol, 82.0 mg)
and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure afforded

63.4 mg (78%) of 2a as solid. m.p.: 286-288 °C; 'H NMR (CDCls, 400 MHz): § =
8.59 (d, J = 7.6 Hz, 2H), 7.80-7.43 (m, 5H), 7.37 (d, J = 7.6 Hz, 2H), 7.32-7.20 (m,
2H), 6.75 (d, J = 8.4 Hz, 2H); °C NMR (CDCl;, 100 MHz): § = 178.2, 143.2, 139.1,

133.3, 131.1, 130.1, 129.6, 127.4, 121.9, 121.6, 116.8 ppm; MS (70 eV): m/z (%)
271.1 (M, 100).

2) 10-(2-Methylphenyl)-9(10H)-acridinon (2b)
0

©/Me

2b

The reaction of phenyl(2-((2-methylphenyl)amino)phenyl)methanone (1b, 0.3 mmol,
86.1 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure
afforded 62 mg (73%) of 2b as solid. m.p.: 208-209 °C; '"H NMR (CDCls, 400 MHz):

§=28.61(d, J= 7.6 Hz, 2H), 7.58-7.48 (m, 6H), 7.32-7.28 (m, 2H), 6.69 (d, J = 8.4 Hz,

2H), 1.92 (s, 3H); °C NMR (CDCls, 100 MHz): § = 178.2, 142.4, 137.8, 137.5, 133.6,

132.4, 130.1, 129.9, 128.6, 127.5, 122.0, 121.7, 116.2, 17.0 ppm; MS (70 eV): m/z (%)
285.1 (M", 100). HRMS m/z (ESI) calcd for CooH;¢NO (M + H)'™: 286.1226, found
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286.1227.

3) 10-(3-Methylphenyl)-9(10H)-acridinon (2c)

2c

The reaction of phenyl(2-((3-methylphenyl)amino)phenyl)methanone (1c, 0.3 mmol,
86.2 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure
afforded 45 mg (53%) of 2¢ as solid. m.p.: 205-207 °C; '"H NMR (CDCls, 400 MHz):

§=18.59 (d, J = 6.4 Hz, 2H), 7.61-7.42 (m, 4H), 7.30-7.10 (m, 4H), 6.79 (d, J = 10 Hz,

2H), 2.48 (s, 3H); °C NMR (CDCls, 100 MHz): § = 178.2, 143.2, 141.4, 139.0, 133.2,

130.8, 130.5, 130.3, 127.3, 126.9, 121.9, 121.5, 116.9, 21.4 ppm; HRMS m/z (ESI)
caled for CooH sNO (M + H)": 286.1226, found 286.1227.

4) 10-(4-Methylphenyl)-9(10H)-acridinon (2d)
0

Me
2d

The reaction of phenyl(2-((4-methylphenyl)amino)phenyl)methanone (1d, 0.3 mmol,
86.2 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure
afforded 80 mg (93%) of 2d as solid. m.p.: 281-283 °C; '"H NMR (CDCls, 400 MHz):

§=28.59 (d, J = 8.4 Hz, 2H), 7.53-7.48 (m, 4H), 7.29-7.22 (m, 4H), 6.80 (d, J = 8.4 Hz,

2H), 2.54 (s, 3H); *C NMR (CDCl;, 100 MHz): 8= 178.3, 143.3, 140.0, 136.4, 133.1,
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131.7, 129.7, 127.3, 121.9, 121.4, 116.9, 21.0 ppm; MS (70 eV): m/z (%) 285.1 (M",
100). HRMS m/z (ESI) caled for CaoHisNO (M + H)': 286.1226, found 286.1226.

5) 10-(4-Phenylphenyl)-9(10H)-acridinon (2e)
O

Ph
2e

The reaction of phenyl(2-((4-phenylphenyl)amino)phenyl)methanone (1e, 0.3 mmol,
104.8 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure
afforded 76 mg (73%) of 2e as solid. m.p.: 268-269 °C; 'H NMR (CDCls, 400 MHz):

§=28.61(d, J = 7.6 Hz, 2H), 7.92 (d, J = 8.0 Hz, 2H), 7.73 (d, J = 6.8 Hz, 2H),
7.56-7.50 (m, 5H), 7.45 (d, J = 8.0 Hz, 2H), 7.32-7.24 (m, 2H), 6.87 (d, J = 8.4 Hz,
2H); *C NMR (CDCls, 100 MHz): 8= 178.1, 143.3, 142.7,139.7, 138.1, 133.4, 130.4,

129.7, 129.1, 128.2, 127.4, 127.3, 121.9, 121.6, 116.9 ppm; MS (70 eV): m/z (%)
347.1 (M", 100). HRMS m/z (ESI) calcd for CosH;sNO (M + H)": 348.1383, found
348.1381.

6) 10-(4-1odophenyl)-9(10H)-acridinon (2f)
@]

I
2f

The reaction of phenyl(2-((4-iodophenyl)amino)phenyl)methanone (1f, 0.3 mmol,
119.8 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure
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afforded 95 mg (80 %) of 2f as solid. m.p.: 286-287 °C; '"H NMR (CDCls, 400 MHz):
8 =8.59 (d, J = 8.0 Hz, 2H), & = 8.06 (d, J = 8.0 Hz, 2H), 7.56-7.49 (m, 2H),
7.34-7.22 (m, 4H), 7.14 (d, J = 7.6 Hz, 2H), 6.76 (d, J = 8.4 Hz, 2H); °C NMR
(CDCl3, 100 MHz): § = 178.0, 142.9, 140.5, 138.8, 133.4, 132.2, 127.5, 122.0, 121.8,

116.5, 95.3 ppm; MS (70 eV): m/z (%) 397.0 (M", 100). HRMS mv/z (ESI) calcd for
C1oH3INO (M + H)": 398.0036, found 398.0039.

7) 10-(4-Bromophenyl)-9(10H)-acridinon (29)
O

Br
2g

The reaction of phenyl(2-((4-bromophenyl)amino)phenyl)methanone (1g, 0.3 mmol,
105.7 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure
afforded 85 mg (81 %) of 2g as solid. m.p.: 259-260 °C; 'H NMR (CDCls, 400

MHz): & = 8.59 (d, J = 7.6 Hz, 2H), § = 7.85 (d, J = 8.4 Hz, 2H), 7.59-7.51 (m, 2H),

7.40-7.25 (m, 4H), 6.75 (d, J = 8.4 Hz, 2H); >*C NMR (CDCl;, 100 MHz): § = 178.1,

143.0, 140.5, 138.1, 134.5, 133.4, 132.0, 127.5, 123.8, 121.8, 116.5 ppm; MS (70 eV):
m/z (%) 349.0 (M, **Br , 100), 351.0 (M", ®Br, 100). HRMS m/z (ESI) calcd for
C1oH;3BrNO (M + H)": 350.0175, found 350.0172.

8) 10-(4-Chlorophenyl)-9(10H)-acridinon (2h)
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)

Cl
2h

The reaction of phenyl(2-((4-chlorophenyl)amino)phenyl)methanone (1h, 0.3 mmol,
92.3 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure
afforded 78 mg (85 %) of 2h as solid. m.p.: 233-234 °C; 'H NMR (CDCls, 400 MHz):

§=28.59 (d, J = 8.0 Hz, 2H), 7.70 (d, J = 8.4 Hz, 2H), 7.55-7.49 (m, 2H), 7.35-7.27 (m,

4H), 6.75 (d, J = 8.4 Hz, 2H); °C NMR (CDCl;, 100 MHz): § = 178.1, 143.0, 137.6,

135.8, 133.4, 131.6, 131.5, 127.5, 122.0, 121.8, 116.5 ppm; MS (70 eV): m/z (%)
305.1 (M, °Cl, 100) , 307.0 (M", *'Cl, 35). HRMS m/z (ESI) calcd for C oH4CINO
(M + H)": 306.0680, found 306.0679.

9) 10-(4-Fluorophenyl)-9(10H)-acridinon (2i)
O

F
2i

The reaction of phenyl(2-((4-fluorophenyl)amino)phenyl)methanone (1i, 0.3 mmol,
87.4 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure
afforded 62 mg (71 %) of 2i as solid. m.p.: 271-272 °C; '"H NMR (CDCls, 400 MHz):

§=18.59 (d, J=7.6 Hz, 2H), 7.55-7.49 (m, 2H), 7.47-7.35 (m, 4H), 7.31-7.25 (m, 2H),
6.75 (d, J = 8.4 Hz, 2H); °C NMR (CDCl;, 100 MHz): 8 = 178.1, 162.9 (d, J = 250

Hz), 143.2, 134.9 (d, J = 3.2 Hz), 133.4, 132.0 (d, J = 8.7 Hz), 127.4, 121.9, 121.7,
118.2 (d, J = 22.6 Hz), 116.6 ppm; '°F NMR: (376 MHz, CDCl; ): § = -109.4 ppm;
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MS (70 eV): m/z (%) 289.1 (M", 100). HRMS m/z (ESI) calcd for C;oH;3FNO (M +
H)": 290.0976, found 290.0975.

10) 10-(4-Ethoxycarbonylphenyl)-9(10H)-acridinon (2j)
O

COOEt
2]

The reaction of phenyl(2-((4-ethoxycaronylphenyl)amino)phenyl)methanone (1j, 0.3
mmol, 103.6 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical
procedure afforded 57 mg (58 %) of 2j as solid. m.p.: 219-220 °C; '"H NMR (CDCls,
400 MHz): 8 = 8.61 (d, J = 8.4 Hz, 2H), 8.40 (d, J = 8.0 Hz, 2H), 7.56-7.46 (m, 4H),
7.33-7.25 (m, 2H), 6.72 (d, J = 8.4 Hz, 2H), 4.49 (q, J = 6.8 Hz, 2H), 1.47 (t, J = 6.8
Hz, 3H); °C NMR (CDCl;, 100 MHz): 8 = 178.1, 165.5, 143.1, 142.8, 133.4, 132.4,
132.0, 130.4, 127.5, 121.8, 116.5, 61.6, 14.3 ppm; MS (70 eV): m/z (%) 344.2 (100),

345.2 (M", 90). HRMS m/z (ESI) caled for Co,HisNOs (M + H)': 344.1281, found
344.1280.

11) 10-(4-Cyanophenyl)-9(10H)-acridinon (2Kk)
@)

CN
2k

The reaction of phenyl(2-((4-cyanophenyl)amino)phenyl)methanone (1k, 0.3 mmol,
89.5 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure
afforded 27 mg (30 %) of 2K as solid. m.p.: 330-332 °C; '"H NMR (CDCls, 400 MHz):
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§=18.6(d, J = 8.0 Hz, 2H), 8.05 (d, J = 7.6 Hz, 2H), 7.60-7.50 (m, 4H), 7.36-7.30 (m,

2H), 6.64 (d, J = 8.4 Hz, 2H); >*C NMR (CDCls, 100 MHz): 8 = 177.9, 143.3, 142.5,

135.1, 133.6, 131.7, 127.7, 122.1, 122.0, 117.5, 116.0, 114.1 ppm; MS (70 eV): m/z
(%) 297.1 (100), 298.1(M*, 55). HRMS m/z (ESI) caled for CooHi3sN,0 (M + H)™:
297.1023, found 297.1023.

11) 10-(4-Trifluoromethylphenyl)-9(10H)-acridinon (2I)
O

CF;
2|

The reaction of phenyl(2-((4-trifluoromethylphenyl)amino)phenyl)methanone (11, 0.3
mmol, 102.4 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical
procedure afforded 43 mg (42 %) of 2l as solid. m.p.: 330-331 °C; '"H NMR (CDCls,

400 MHz): 5 = 8.60 (d, J = 8.0 Hz, 2H), 8.01 (d, J = 7.6 Hz, 2H), 7.59-7.51 (m, 4H),

7.36-7.30 (m, 2H), 6.68 (d, J = 8.8 Hz, 2H); °C NMR (CDCls, 100 MHz): § = 178.0,

142.7,142.4, 133.5, 132.2, 131.9, 131.0, 128.4 (q, J = 3.6 HZ), 126.6 (q, J = 286 HZ),
125.0, 121.9, 116.3 ppm; "°F NMR: (376 MHz, CDCl; ): 8 = - 61.5 ppm; MS (70 eV):
m/z (%) 339.1 (M', 100). HRMS m/z (ESI) caled for CyH;3FsNO (M + H)":
340.0944, found 340.0943.

12) 3-Methyl-10- phenyl-9(10H)-acridinon (2m)
O
I N I Me

2m
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The reaction of (2-(phenylamino)phenyl)(p-tolyl)methanone (1m, 0.24 mmol, 69 mg)
and Cul (0.048 mmol, 9.4 mg) in DMSO 1.6 mL under typical procedure afforded

46 mg (67 %) of 2m as solid. m.p.: 263-264 °C; 'H NMR (CDCls, 400 MHz): § =

8.58 (d, J = 8.0 Hz, 1H), 8.48 (d, J = 8.8 Hz, 1H), 7.75-7.65 (m, 3H), 7.50-7.45 (m,
1H), 7.37 (d, J = 7.2 Hz, 2H), 7.34-7.25 (m, 1H), 7.11 (d, J = 7.6 Hz, 1H), 6.72 (d, J =

8.8 Hz, 1H), 6.51 (s, 1H), 2.33 (s, 3H); *C NMR (CDCl;, 100 MHz): § = 177.9, 144.3,

143.4, 1432, 139.2, 133.0, 131.1, 130.1, 129.6, 127.3, 127.28, 123.4, 121.9, 121.4,
120.0, 116.8, 116.4, 22.3 ppm; MS (70 eV): m/z (%) 285.1 (M, 100). HRMS m/z
(ESI) calcd for C2oH;gNO (M + H)': 286.1226, found 286.1226.

13) 3-tert-Butyl-10-phenyl-9(10H)-acridinon (2n)
o)

UL T e
N Me
@ )

2n

The reaction of (4-tert-butylphenyl)(2-(phenylamino)phenyl)methanone (1n, 0.3
mmol, 98.8 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical
procedure afforded 69 mg (70 %) of 2n as solid. m.p.: 284-285 °C; 'H NMR

(CDCls, 400 MHz): & = 8.59 (d, J = 7.6 Hz, 1H), 8.52 (d, J = 8.8 Hz, 1H), 7.78-7.62
(m, 3H), 7.50-7.45 (m, 1H), 7.40-7.22 (m, 4H), 6.77 (d, J = 8.4 Hz, 1H), 6.71 (s, 1H),
1.19 (s, 9H); '°C NMR (CDCls, 100 MHz): § = 157.1, 143.3, 143.2, 139.2, 132.9,

131.0, 130.1, 129.5, 127.2, 126.9, 121.3, 119.8, 116.7, 113.0, 35.3, 30.8 ppm; MS (70
eV): m/z (%) 327.2 (M, 100). HRMS m/z (ESI) caled for C;3sH»nNO (M + H)'™:
328.1696, found 328.1698.

14) 3-Methoxy-10-phenyl-9(10H)-acridinon (20)
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O

.

20

The reaction of (4-methoxyphenyl)(2-(phenylamino)phenyl)methanone (10, 0.25
mmol, 76.0 mg) and Cul (0.05 mmol, 9.5 mg) in DMSO 1.6 mL under typical
procedure afforded 22 mg (29 %) of 20 as solid. m.p.: 202-203 °C; '"H NMR (CDCls,

400 MHz): 8= 8.59-8.51 (m, 2H), 7.75-7.61 (m, 3H), 7.49-7.43 (m, 1H), 7.37 (d, J =
7.2 Hz, 2H), 7.28-7.24 (m, 1H), 6.88 (d, J = 8.0 Hz, 1H), 6.71 (d, J = 8.8 Hz, 1H), 6.1
(s, 1H), 3.7 (s, 3H); *C NMR (CDCls, 100 MHz): § = 177.3, 163.8, 145.2, 143 4,

139.2, 132.8, 131.1, 130.1, 129.61, 129.56, 127.3, 122.1, 121.5, 116.62, 116.58, 110.3,
99.7, 55.3 ppm; MS (70 eV): m/z (%) 301.1 (M*, 100). HRMS m/z (ESI) caled for
CaoH1sNO, (M + H)': 302.1176, found 302.1174

15) 3-Trifluoromethoxy-10-phenyl-9(10H)-acridinon (2p)
o)

<

2p
The reaction of (4-trifluoromethoxy)(2-(phenylamino)phenyl)methanone (1p, 0.3
mmol, 107.2 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical
procedure afforded 49 mg (46 %) of 2p as solid. m.p.: 223-224 °C; '"H NMR (CDCls,

400 MHz): & = 8.64-8.55 (m, 2H), 7.76-7.67 (m, 3H), 7.55-7.49 (m, 1H), 7.37 (d, J =
7.2 Hz, 2H), 7.34-7.28 (m, 1H), 7.12 (d, J = 8.4 Hz, 1H), 6.76 (d, J = 8.4 Hz, 1H),
6.53 (s, 1H) ; °C NMR (CDCl;, 100 MHz): § = 177.2, 152.8, 144.3, 143.4, 140.8,

138.5, 133.6, 131.4, 130.0, 129.99, 129.8, 127.3, 122.1,, 120.3 (q, J = 257 HZ) 120.1
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116.9, 113.8, 108.0 ppm; '’F NMR: (376 MHz, CDCl; ): 8 = -56.3 ppm; MS (70 eV):
m/z (%) 355.1 (M', 100). HRMS m/z (ESI) caled for CyH;3F;NO>, M + H)":
356.0893, found 356.0894

16) 3-Chloro-10-phenyl-9(10H)-acridinon (2q)
o

seol
e

2q
The reaction of (4-chloro)(2-(phenylamino)phenyl)methanone (1q, 0.3 mmol, 92.3
mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure
afforded 70 mg (76 %) of 2q as solid. m.p.: 261-262 °C; 'H NMR (CDCls, 400 MHz):

§ = 8.58-8.49 (m, 2H), 7.76-7.64 (m, 3H), 7.55-7.48 (m, 1H), 7.37 (d, J = 7.2 Hz, 2H),

7.32-7.21 (m, 2H), 6.74-6.70 (m, 2H); *C NMR (CDCls, 100 MHz): 8 = 177.4, 143 8,

143.3, 139.8, 138.5, 133.5, 131.3, 129.97, 129.92, 129.1, 127.3, 122.3, 122.1, 120.3,
118.6, 116.9, 116.3 ppm; MS (70 eV): m/z (%) 305.1 (M", **CI , 100) , 307.0 (M",
7Cl, 35). HRMS m/z (ESI) caled for CioH14sCINO (M + H)": 306.0680, found
306.0680.

17) 3-Fluoro-10-phenyl-9(10H)-acridinon (2r)
o}

CLO,
)

2r

The reaction of (4-fluoro)(2-(phenylamino)phenyl)methanone (1r, 0.3 mmol, 87.4 mg)
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and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure afforded 29
mg (33 %) of 2r as solid. m.p.: 275-276 °C; 'H NMR (CDCls, 400 MHz): § =

8.62-8.55 (m, 2H), 7.75-7.61 (m, 3H), 7.53-7.47 (m, 3H), 7.37 (d, J = 7.2 Hz, 2H),
7.32-7.21 (m, 1H), 7.01-6.95 (m, 1H), 6.74 (d, J = 8.8 Hz, 1H), 6.41-6.36 (m, 2H);

3C NMR (CDCL, 100 MHz): § = 177.2, 165.9 (d, J = 250.9 Hz), 144.9 (d, J = 11.8

Hz), 143.4, 140.7, 138.7, 133.4, 131.3, 130.5 (d, J = 10.8 Hz), 129.93, 129.86, 127.3,
122.0, 118.7, 116.8, 110.4 (d, J = 23.1 Hz), 102.7 (d, J = 27.0 Hz) ppm; °F NMR:
(376 MHz, CDCl; ): & = -102.1 ppm; MS (70 eV): m/z (%) 289.1 (M", 100). HRMS
m/z (ESI) caled for C1oH;sFNO (M + H)': 290.0976, found 290.0975.

18) 3-Fluoro-10-phenyl-9(10H)-acridinon (2r)
0

CLO,
.

2r

The reaction of (4-fluoro-2-(phenylamino)phenyl)(phenyl)methanone (1S, 0.3 mmol,
87.3 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure
afforded 72 mg (83 %) of 2r as solid.

19) 2-Chloro-10-phenyl-9(10H)-acridinon (2s)
o)

L0
g

2s

The reaction of (5-chloro-2-(phenylamino)phenyl)(phenyl)methanone (1t, 0.3 mmol,
92.3 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL under typical procedure

S15



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

afforded 78 mg (85 %) of 2s as solid. m.p.: 230-231°C; "H NMR (CDCls, 400 MHz):

5 = 8.65-8.52 (m, 2H), 7.76-7.67 (m, 3H), 7.55-7.49 (m, 5H), 6.79-6.71 (m, 2H); "*C

NMR (CDCls, 100 MHz): § = 177.0, 143.1, 141.6, 138.8, 133.5, 133.4, 131.2, 129.9,

129.8, 127.6, 127.4, 126.4, 122.7, 121.9, 121.8, 118.6, 116.9 ppm; MS (70 eV): m/z
(%) 305.1 (M", *Cl , 100) , 307.0 (M", *'Cl, 35). HRMS m/z (ESI) calcd for
C19H14CINO (M + H)": 306.0680, found 306.0681.

O
H
5

The reaction of 4 (0.3 mmol, 90 mg) and Cul (0.06 mmol, 11.4 mg) in DMSO 1.6 mL

20) 10H-Acridin-9-one (5)°

under typical procedure afforded 30.5 mg (52 %) of 5 as solid. m.p. (acetic acid):
346-348 °C; '"H NMR (DMSO-ds, 400 MHz): § = 11.7 (br s, 1H), 8.23 (d, J = 8.0 Hz,
2H), 7.80-7.65 (m, 2H), 7.54 (d, J = 8.0 Hz, 2H), 7.30-7.20 (m, 2H); *C NMR
(DMSO-ds, 100 MHz): 6 = 176.8, 140.9, 133.4, 126.0, 121.0, 120.6, 117.3 ppm; MS

(70 eV): m/z (%) 195.1 (M", 100).
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 12070710_20120724_000002.d Acquisition Date FI2472012 1:28:54 PM
Sample L132-3 Instrument Bruker Apex IV FTMS
Comment ESl Positive Operator Peking University
Intens. 12070710_20120724_000002.4 +MS|
w107 286.12268
1.254
O
1.00+
0.757 N
Me
0.50
2b 35021201
0.254
30310452324 07862 403.32813
0.00 . . . . . - — l—r . . —_—
175 200 225 250 275 300 325 350 375 400 miz
Meas.miz # Formula Score miz err [mDa] err [ppm] mSigma rdb e Conf N-Rule
28612268 1 C20H16NO 10000 28612282 -0.0 0.1 0.9 135 even ok
Bruker Compass DataAnalysis 4.0 printed: 72472012 1:29:34 PM Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name

12070710_20120724_000006.d Acquisition Date

12472012 1:32:37 PM

Sample L144-2 Instrument Bruker Apex IV FTMS
Comment E3l Positive QOperator Peking University
Intens. 12070710_20120724_000006.d +MS)|
X107
286 12268
1.25] @)
1.00
N
0.75
Me
0.504 2c
0.254
33024010
277.21614 20810442
0.00 T T T S - T T
22 240 260 280 300 320 Mo miz
Meas. miz # Formula Score miz err[mDa] err [ppm] mSigma rdb e Conf HN-Rule
28612768 C20H16NO 10000 28612264 00 01 14 135 ewven ok
Bruker Compass DataAnalysis 4.0 printed: T24712012 1:33:30 PM Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name
Sample

12070710_20120724_000003.d

Acruisition Date

7i2472012 1:29:50 PM

L130-1 Instrument Bruker Apex IV FTMS
Comment ES| Positive Operator Peking University
Intens. 120707 10_20120724_002003.d4 +MS
%107 286.12261
O
1.25-
N
1.00-
0.754
Me
0.504
Zd 359.21183
0.254
179.61018 27210695 0810441 9098 287 24297 40° 32687
0.00 — : : : L et : : " 1 : 4
175 200 225 250 Vs 300 325 330 KT 400 miz
Meas. miz # Formula Score miz err [mDa] err [ppm] mSigma rdb e Conf HN-Rule
28612261 1 C20H1BNO 100.00 28612264 0o 01 04 135 even ok
Bruker Compass DataAnalysis 4.0 printed: TI24/2012 1:30:52 FM Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 12070710_20120724_000001.d

Acquisition Date TI24/2012 1:27:46 PM
Sample L131-1 Instrument Bruker Apex IV FTMS
Comment ESI Fositive Operator Peking University
Intenss 12070710_20120724_000001.4 +MS|
*10 34813811
] 0
_4_
N
3_
2] Ph
2e
4 421.22737
286.33435 230.22539 403.32910 - e
266.20881 l J- J 37012025 386 pazes J‘ 448.25803
o — : [ — : L Joy L N T "
225 250 275 300 325 350 s 400 425 450 miz
Meas. miz # Formula Score miz err [mDa] err [ppm] mSigma rdb e Conf N-Rule
34813811 1 CZSH1BNO 10000 34513828 02 05 13 175 even ok
Bruker Compass DataAnalysis 4 0 printed: Tr2472012 128235 PM Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 12070710_20120724_000005.d Acquisition Date 712472012 13131 PM
Sample L141-2 Instrument Bruker Apex IV FTMS
Comment ESI Positive Cperator Peking University
Intens. 12070710_20120724_000005.4 +MS
x107
35800358
1.5 0
N
1.04
|
0.54
2f
34813851 36622794 \ j 418.88565 439.31675
0.0 . i L 1 . !. L i I| 1 [} |.I 1 ; I
340 360 280 400 420 440 450 m/z
Meas. mfz # Formula Score miz err[mDa] err [ppm] mSigma rdb e Conf HN-Rule
39500388 1 C19H13INOC 100.00 39500363 02 08 25 135 ewen ok
Bruker Compass Datasnalysis 4.0 printed: TI2472012 1:32.43 PM Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 12070710_20120724_000010.d Acquisition Date TI24/2012 1:36:30 PM
Sample L1411 Instrument Bruker Apex IV FTMS
Comment E3I Positive Operatar Peking University
Intenss- 12070710_20120724_000010.4 +MS
0 350.01772 352.01543
20 O
1.5 N
1.0
Br
353.13608
0.5 2g 351.02118
354 28527
) 35E, 25004
0.0 t i T 343.'1‘3&5 J.‘ L J.LL o ' 1 t - ¥
’ M2 344 M6 348 350 352 354 356 358 360miz
Meas. miz # Formula Score miz err[mDa] em[ppm] mSigma rdb e Conf N-Rule
35009772 1 CI9H13BrM O 10000 350.01750 06 45 135 even ok
Bruker Compass DataAnalysis 4.0 printad: Tr24/2012 1:39:08 PM Page 1of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name
Sample

12070710_20120724_000008.d

Acquisition Date

72472012 1:24:30 PM

L130-2 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 120707 10_20120724_D0000E.d +MS
wi0f
30606754
E,_
O
E_ O O
N
4_
Cl
2 2h
28612268 330.23977 I
o 27721630 | . | 351 1]:‘50_' 366.22772
240 260 260 300 320 240 360 miz
Meas. miz # Formula Score m'z err [mDa] err [ppm] mSigma rdb & Conf H-Rule
306 06754 CI18HT3CIMNO 100.00 306.06802 01 0.2 71 135 even ok
Bruker Compass DataAnalysis 4.0 printed: T2472012 13545 PM Page 1 0of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name

12070710_20120724_000009d

Acquisition Date

712412012 1:35:43 PM

Sample L1322 Instrument Bruker Apex IV FTMS
Comment E3| Positive QOperator Peking University
Intens?. 12070710_20120724_000009.d- +MS)
0 23009748
2.5
O
2.0
1.5 N
1.0
F
0.5 2i
27210700 31207965 220 05367
0.0 T T T L S T T
240 260 28D 300 320 Mo m'z
Meas. miz # Formula Score miz err [mDa] err[ppm] mSigma rdb e Conf N-Rule
29009748 1 C19H13FNG 10000 25008757 01 03 114 135 even ok
Bruker Compass DataAnalysis 4 0 printed: 72412012 13641 PM Page 10of 1

S43



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

© VOO VDMNNMTONO®DMNO © QO — © MO N W
- -0 NOOM~NO®©ONO — O © © 0D~ W
©WOWIT®H VUOHDITITOONNMNN TP RTT I © < < <
W VWO MMNMNNMNMNNNNGO© < < < < - - -

—— 0.000

10 8 6 4 2

PPM

S44



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

o ()] O~ TN ~— M~ 0 Q «— gy O =+ (o] I~
(e 0] [w)] OO OO0 ~—00 — WD) — O o ()] [op)
=] < S ISRV ™S ®© © ©
= 0] [Tp] N N — QO M~ — (D e = O - =t
I~ w St <t MM NN | e [{n] —
LI
COOQOEt
2]
T T T T T T T T T T T T T T
200 150 100 50 PPM

S45



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name

12070710_20120724_000007 d

Acquisition Date

7124/2012 1:33:38 PM

Sample L1372 Instrument Bruker Apex IV FTMS
Comment E3| Positive QOperatar Peking University
Inhenss.' 12070710_20120724_000007 .4 +MS
=10
344 12803
O
E_
N
4.
COOEt
2 2]
33023831
286.12284 | 354.28523 368. 11057 382.03430 391.28545
o . L . . . - 1 . ——ry rt . . 1
280 300 320 340 260 380 400 m'z
Meas. miz # Formula Score miz err[mDa] err[ppm] mSigma rdb e Conf H-Rule
34412803 1 C2ZH1ENOS 10000 34412812 0.1 03 45 145 even ok
Bruker Compass DataAnalysis 4.0 printed: FI24/2012 1:35:09 PM Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report

Acnuisition Date TI24/2012 1:39:32 FM
Instrument Bruker Apex IV FTMS
Qperator Peking University

Analysis Info
Analysis Mame 12070710_20120724_000012.d
Sample L135-3
Comment ES| Positive
Intens.
x109
5 O

i L
N

12070710_20120724_000012.d- +MS
29710227

3_
34826883
23024004
2 CN 26417465
2k 279.09355
14 318 20805 36534751
24923426
0
220 240 260 2580 300 320 340 380 m'z
Meas. miz # Formula Score miz err [mDa] err [ppm] mSigma rdb e Conf H-Rule
29710227 1 C20H13WN20 10000 29710224 00 01 148 155 ewven ok
Bruker Compass DataAnalysis 4.0 printed:; TI2472012 1:40:25 PM Page 1of1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 12070710_20120724_000013.d Acnuisition Date 712472012 1:40:45 FM
Sample L140-3 Instrument Bruker Apex IV FTMS
Comment ESI| Positive Operator Feking University
Intens. 12070710_20120724_000013.4- +MS
%107
3.0 340 05434
2.5 0
2.0
N
1.5
1.0
CF;
2l
0.5
y 2730933 . ‘352'13?55352-??53‘3 _ 385.15257 .
: 260 260 300 am 30 360 380 400 miz
Meas. miz # Formula Score miz err [mDa] err [ppm] mSigma rdb & Conf N-Rule
34009434 1 CZ20H13F3NO 10000 340.09438 0o 01 28 135 even ok
Bruker Compass DataAnalysis 4.0 printed: TI2472012 1:41:32 FM

Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 12070710_20120724_000016.d Acquisition Date 712412012 1:43:40 PM
Sample L142-4 Instrument Bruker Apex IV FTMS
Comment ESl Positive Cperator Peking University
Intens. 12070710_20120724_000016.d +MS
<108 266.12261
o] 6.1226
0]
5.
N Me
4_
“] 2m
35921187
27012785 L 308.10538
0 . . . ! . : . . Iy
220 240 260 280 300 320 320 'z
Meas. miz # Formula Score miz err [mDa] err[ppm] mSigma rdb e Conf N-Rule
28612261 1 C20H16NO 100,00 286.12284 0.0 0.1 159 135 even ok
Bruker Compass DataAnalysis 4.0 printed: TI2472012 1:44:45 PM Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 12070710_20120724_000019.d Acquisition Date 7i2472012 1:46:45 PM
Sample L142-1 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Feking University
Intens. 120707 10_20120724_D00075.d +MS]
350?
-07 328. 16984
1.5 o
O N O Me
1o Me
Me
0.5
2n
L 36422811
0.0 1 y | 1 L ! | u 1
260 280 300 320 340 360 330 iz
Meas. miz # Formula Score miz err[mDa] err[ppm] mSigma rdb e Conf N-Rule
32876EE4 1 CZ3HZZNO 10000 325 1B85% 03 08 70 135 even ok
Bruker Compass DataAnalysis 4.0 printed: 7242012 14738 FM Page 1of1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name

12070710_20120724_000018d

Acquisition Date

7/24/2012 1:45:42 PM

Sample L142-3 Instrument Bruker Apex IV FTMS
Comment E3| Positive Operator Peking University
Intens?- 12070710_20120724_000018.4 +MS
x10 302.11742
2.04
0]
1.54
N OMe
1.04
05 20
28612279 33634211
I, 324 099365 35603978
0.0 T 1 1 . T 1 s . T
240 260 230 300 320 340 30 miz
Meas. miz # Formula Score miz err [mDa] err [ppm] mSigma rdb e Conf N-Rule
30211742 1 C20H16MNO2 100.00 30211756 0.1 118 135 even ok
Bruker Compass DataAnalysis 4.0 printed: 712472012 1:46:46 PM Page 10f 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 12070710_20120724_000017 d

Acquisition Date

72472012 1:44:44 PM

Sample L145-1 Instrument Bruker Apex IV FTMS
Comment ESl Positive Operator Feking University
Intens. 12070710_20120724_000017 .4 +MS)
w07 356.08940
2.0
O
LI
N OCF,
1.01
2
0.5 P
33024017 | 378.07130 40114730
0.0 ; ' . e . T i Lot '
300 320 340 360 380 400 m'z
Meas.miz # Formmula Score miz e [mDa] err [ppm] mSigma rdb e Conf MN-Rule

356.08940 1 CZ20H13F3NOZ 10000 356.08529

-0

0.3 04 135 even ok

Bruker Compass DataAnalysis 4.0

712472012 14545 PM

Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 12070710_20120724_000015d Acquisition Date TI24/2012 1:42:45 PM
Sample L1422 Instrument Bruker Apex IV FTMS
Comment E3I Positive Operatar Peking University
Intens?. 12070710_20120724_000015.4- +MS

=10

* 30606798

1.2

1.0 @]

N Cl
0.6
0.4
29
0.2
328.05022 35112573
0.0 . . . r r i ' | v L 1 L r
220 240 280 280 300 320 340 380 mz
Meas. miz # Formula Score miz err [mDa] err[ppm] mSigma rdb e Conf HN-Rule
30806796 1 C19H13CING 10000 305.06802 01 0.2 83 135 even ok

Bruker Compass DataAnalysis 4.0 printed: T2472012 1:43:42 PM Page 10of1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 12070710_20120724_000014.d Acquisition Date

72472012 1:41:52 PM

Sample L148-2 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens?. 12070710_20120724_000014.4 +MS
=10
254 290.09745
2.0 O
1.54
N F
1.0
05] 2r
272 5Eg4 3005633 H2.07980 330.24024
0.0 . . . Al | ! . T BN .
200 220 240 260 280 300 320 320 m'z
Meas. miz # Formula Score miz e [mDa] err[ppm] mSigma rdb e Conf N-Rule
29009745 1 CH19H13FNC 10000 25009757 01 0.4 133 135 even ok
Bruker Compass DataAnalysis 4.0 printed:; TI24/2012 1:42:46 PM Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 12070710_20120724_000020d

Acquisition Date

712412012 1:47:37 PM

Sample L1301 Instrument Bruker Apex IV FTMS
Comment E3| Pasitive Operator Peking University
Intens. 12070710_20120724_0D00020.4- +MS
w108
&1 306.06810
O
B+
) O O
N
44
30208493
o 2S
250 295 300 305 310 35 320 325 m'z
Meas. miz # Formula Score miz err [mDa] err[ppm] mSigma rdb e Conf H-Rule
30808810 1 C19H13CING 10000 30508502 -01 03 T8 135 even ok
Bruker Compass DataAnalysis 4.0 printed: Tr2472012 14823 FM Page 1 of 1
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