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1. General information

2-(1H-pyrrol-1-yl)aniline, 2-(1H-indol-1-yl)aniline and 2-(1H-imidazol-1-yl)aniline were
prepared according to literature procedures.!* Other reagents were commercially available
and were used without further purification. All reactions were monitored by thin-layer
chromatography (TLC). 'H NMR spectra were recorded on a Bruker Avance 300
spectrometer at 300 MHz, using CDCl;, CD,Cl, and DMSO-ds as solvent and
tetramethylsilane (TMS) as internal standard. '3C NMR spectra were run in the same
instrument at 75 MHz. HRMS spectra were determined on a Q-TOF6510 spectrograph
(Agilent).

2. Preparation of starting material

2.1 General procedure for preparation of 1-(2-nitrophenyl)-1H-pyrrole I'V'!

NH
O e oY
+ —_—
o
R NO, R NO,

I v

A mixture of o-nitroaniline I (10.00 mmol) and 2,5-dimethoxytetrahydrofuran (10.00 mmol)
in acetic acid was refluxed for 1 h with vigorous stirring. The reaction mixture was cooled to
ambient temperature and then poured into water. The precipitate was filtered and washed with
water. The precipitate thus obtained was dissolved in ethyl acetate, dried over MgSO, and
evaporated to dryness under reduced pressure. The residue thus obtained was filtered through
a short pad of silica gel, using hexane/ethyl acetate as eluent, to afford compound IV which
were directly used for next step without further purification.

2.2 General procedure for preparation of 1-(2-nitrophenyl)-1H-indole V and 1-(2-nitro

Phenyl)-1H-imidazole VI?
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Vor VI
To a well-stirred solution of N-heterocycle (1.0 mmol) in DMSO (1.0 mL), NaOH (1.0

equiv.) and 1-fluoro-2-nitrobenzene (1.0 mmol) were added slowly. The reaction mixture was
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stirred vigorously for 1-1.5 h at room temperature until no more starting material was
detectable by TLC analysis. The reaction mixture was extracted with ethyl acetate and water
and dried with MgSO,. The solvent was evaporated in vacuo and the solid obtained was
purified by column chromatography (petroleum ether/ethyl acetate) on silica gel to afford V
or VI which were directly used for next step without further purification.

2.3 General procedure for preparation of 2-(1H-N-heterocycl-1-yl)aniline 23
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A mixture of iron powder (38.2 mmol), NH,CI (5.1 mmol) in H,O (10 mL) was heated to
100 °C for 15 min. Then the mixture was added in substituted nitrobenzene IV, V or VI (10.0
mmol), and stirred for corresponding time (TLC monitored). Then the mixture was cooled to
room temperature and neutralized with 5% NaHCO; solution(V/V) and extracted with ethyl
acetate (4 x 30 mL) and dried with MgSQO,. The solvent was evaporated in vacuo and the
solid obtained was purified by column chromatography (petroleum ether/ethyl acetate) on

silica gel to afford 2 with good yields.

3. General experimental procedures for the synthesis of Pyrrolo[1,2-aJquinoxaline and
Imidazo[1,5-a]quinoxaline 3
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A mixture of arylethanone 1 (0.5 mmol), I, (0.1 mmol) in DMSO (2 mL) was heated to 120
°C (TLC monitored). Then the mixture was added in substituted aniline 2 (0.5 mmol), and
stirred for corresponding time (TLC monitored). Then the mixture was cooled to room
temperature and diluted with water (30 mL) and extracted with dichloromethane twice (2 x 30
mL). The extract was washed with 10% Na,S,03 solution(V/V), dried over anhydrous MgSO,
and concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel to afford 3.
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4. Spectra data
Phenyl(pyrrolo[1,2-a]quinoxalin-4-yl)methanone 3aa
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The title compound 3aa was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3aa as a Yellow solid
(0.118 g, 87%). '"H NMR (300 M, DMSO-dy): 6 8.64 (1H, J=1.2,2.7 Hz, dd), 8.41 (1H, J=0.9, 8.4 Hz, dd),
8.07-8.04 (2H, m), 7.96 (1H, J = 1.5, 8.1 Hz, dd), 7.77-7.71 (2H, m), 7.61-7.53 (3H, m), 7.11 (1H, J = 1.2,
4.2 Hz, dd); 3C NMR (75 MHz, DMSO-dy): J 192.12, 149.53, 135.48, 134.03, 133.85, 130.45, 130.27,
129.81, 128.56, 127.52, 125.78, 123.36, 116.83, 115.03, 114.87, 108.25; HRMS calcd for C;sH;,N,O
(M+H)" 273.1022; found: 273.1009.
(4-Methoxyphenyl)(pyrrolo[1,2-a]quinoxalin-4-yl)methanone 3ab
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The title compound 3ab was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ab as a Yellow solid
(0.128 g, 85%). '"H NMR (300 M, CDCl;): 6 8.23-8.18 (2H, m), 8.08-8.04 (2H, m), 7.95 (1H, J= 0.9, 8.1 Hz,
dd), 7.67-7.61 (1H, m), 7.54-7.48 (1H, m), 7.18 (1H, J = 1.2, 4.2 Hz, dd), 7.03-6.96 (3H, m), 3.92 (3H, s);
13C NMR (75 MHz, CDCL;): ¢ 190.81, 164.21, 150.76, 134.89, 133.45, 131.01, 129.17, 128.70, 127.97,
125.44, 124.51, 114.79, 114.69, 113.87, 113.76, 108.87, 55.55; HRMS caled for C,oH;4N,0, (M+H)*

303.1128; found: 303.1157.
Pyrrolo[1,2-a]quinoxalin-4-yl(p-tolyl)methanone 3ac
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The title compound 3ac was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ac as a Yellow solid
(00.123 g, 86%). 'TH NMR (300 M, CDCl;): ¢ 8.10-8.05 (4H, m), 7.93 (1H, J = 0.6, 2.1 Hz, dd), 7.65-7.60
(1H, m), 7.52-7.46 (1H, m), 7.30 (2H, J = 8.1 Hz, d), 7.19 (1H, J= 1.2, 4.2 Hz, dd), 6.97 (1H, J=2.7, 4.2
Hz, dd); 3C NMR (75 MHz, CDCl;): ¢ 191.74, 150.25, 144.80, 134.39, 134.34, 133.22, 131.14, 130.82,
129.37, 129.16, 127.91, 125.57, 124.35, 115.03, 113.90, 109.34, 21.84; HRMS calcd for C;oH;4N,O (M+H)*
287.1179; found: 287.1174.
Pyrrolo[1,2-a]quinoxalin-4-yl(o-tolyl)methanone 3ad
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The title compound 3ad was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ad as a Yellow solid
(0.123 g, 88%). 'H NMR (300 M, CDCl3): 6 8.03-8.02 (1H, m), 7.97 (1H, J=1.2, 8.1 Hz, dd), 7.92 (1H, J =
8.1 Hz, d), 7.65-7.58 (2H, m), 7.45 (2H, J = 7.8 Hz, t), 7.34-7.31 (2H, m), 7.28-7.23 (1H, m), 6.98 (1H, J =
3.0,4.2 Hz, dd), 2.54 (3H, s); 3C NMR (75 MHz, CDCl;): 6 195.79, 150.18, 139.37, 139.33, 136.66, 136.61,
134.86, 131.68, 131.64, 131.59, 131.55, 131.48, 131.29, 129.59, 127.99, 125.40, 125.18, 124.26, 115.05,
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114.65, 113.82, 109.12, 21.06; HRMS calcd for C;oH;4N,O (M+H)" 287.1179; found: 287.1195.
(4-Fluorophenyl)(pyrrolo[1,2-a]quinoxalin-4-yl)methanone 3ae
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The title compound 3ae was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ae as a Yellow solid
(0.116 g, 80%). 'H NMR (300 M, CD,Cl,): ¢ 8.26-8.21 (2H, m), 8.10 (1H, J = 1.5Hz, d), 8.03-7.93 (2H, m),
7.70-7.65 (1H, m), 7.55-7.50 (1H, m), 7.26-7.19 (3H, m), 7.01-6.99 (1H, m); 1*C NMR (75 MHz, CD,Cl,): §
190.91, 166.41 (\Jcr = 253.5, d), 149.77, 134.94, 134.06 CJcr=9, d), 132.87 (*Jcr= 4, d), 131.20, 130.04,
128.36, 125.92, 124.67, 115.76 (3Jcr = 21.75, d), 115.50, 115.23, 114.43, 109.30, HRMS calcd for
CisH 1 FN,O (M+H)* 291.0928; found: 291.0935.
(4-Nitrophenyl)(pyrrolo[1,2-a]quinoxalin-4-yl)methanone 3af
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The title compound 3af was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane =5 : 1 : 1 gave 3af as a Yellow solid
(0.130 g, 82%). '"H NMR (300 M, CD,Cl,): ¢ 8.38-8.32 (4H, m), 8.15 (1H, J = 1.2, 2.7 Hz, dd), 8.05-8.00
(2H, m), 7.75-7.69 (1H, m), 7.58-7.52 (1H, m), 7.45 (1H, J= 0.9, 4.2 Hz, dd), 7.07 (1H, J = 2.7, 3.9 Hz, dd);
13C NMR (75 MHz, CD,Cl,): ¢ 191.10, 148.11, 141.88, 134.69, 132.34, 131.39, 130.76, 128.48, 126.10,
124.40, 123.52, 115.77, 115.68, 114.54, 109.78; HRMS caled for C;sH;;N;O0; (M+H)" 318.0873; found:
318.0857.

(2-Fluorophenyl)(pyrrolo[1,2-a]quinoxalin-4-yl)methanone 3ag
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The title compound 3ag was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ag as a Yellow solid
(0.117 g, 81%). 'H NMR (300 M, CDCl;): ¢ 8.04 (1H, J= 0.9, 2.7 Hz, dd), 7.97 (1H, J = 1.5, 2.1 Hz, dd),
7.91(1H, J = 0.9, 8.1 Hz, dd), 7.88-7.83 (1H, m), 7.64-7.54 (2H, m), 7.48-7.41 (2H, m), 7.33-7.27 (1H, m),
7.17-7.11 (1H, m), 7.00 (1H, J = 2.7, 4.2 Hz, dd); 3C NMR (75 MHz, CDCL;): J 191.71, 161.54 (\Jcr =
258.8, d), 148.96, 134.78, 134.19 (Jcr = 8.3, d), 131.67 ({Jcr = 2.3, d), 131.26, 129.84, 128.18, 126.29
(Jcr =128, d), 12545, 124.10 CJcr = 3.8, d), 123.67, 116.30 (3Jcr = 21.8, d), 115.21, 114.79, 113.89,
109.06; HRMS caled for CigH;,FN,O (M+H)* 291.0928; found: 291.0904.
(4-Chlorophenyl)(pyrrolo[1,2-a]quinoxalin-4-yl)methanone 3ah

—

N/ cl
o
o}
The title compound 3ah was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ah as a Yellow solid
(0.127 g, 83%). '"H NMR (300 M, CDCls): ¢ 8.16-8.12 (2H, m), 8.08-8.05 (2H, m), 7.94 (1H, J = 10.8 Hz, t),
7.68-7.62 (1H, m), 7.54-7.47 (3H, m), 7.29-7.26 (1H, m), 7.00 (1H, J = 2.7, 3.9 Hz, dd); *C NMR (75 MHz,
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CDCly): 6 190.79, 157.87, 149.01, 140.18, 134.27, 132.47, 130.93, 129.79, 128.70, 125.69, 115.26, 115.18,
113.96, 109.50; HRMS calcd for C;sH;;CIN,O (M+H)* 307.0633; found: 307.0607.
Benzo[d][1,3]dioxol-5-yl(pyrrolo[1,2-a]quinoxalin-4-yl)methanone 3ai
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The title compound 3ai was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ai as a Yellow solid
(0.135 g, 86%). 'H NMR (300 M, CDCL;): ¢ 8.04 (2H, J = 1.2, 8.4 Hz, dd), 7.92 (1H, J = 0.9, 8.1 Hz, dd),
7.79 (1H, J= 1.5, 8.1 Hz, dd), 7.69 (1H, J = 1.5 Hz, d), 7.65-7.59 (1H, m), 7.52-7.46 (1H, m), 7.13 (1H, J =
1.2, 4.2 Hz, dd), 6.95 (1H, J = 3.0, 4.2 Hz, dd), 6.88 (1H, J = 8.4 Hz, d), 6.07 (2H, s); 1*C NMR (75 MHz,
CDCl;): 6 190.35, 152.54, 150.54, 148.04, 134.74, 130.97, 130.28, 129.25, 128.33, 127.91, 125.48, 124.41,
114.83, 114.79, 113.87, 110.23, 108.85, 107.98, 101.93; HRMS calcd for C,sH;,N,0; (M+H)* 317.0921;
found: 317.0897.
Naphthalen-1-yl(pyrrolo[1,2-a]quinoxalin-4-yl)methanone 3aj

The title compound 3aj was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3aj as a Yellow solid
(130 g, 81%). 'H NMR (300 M, CDCL;): 6 8.62-8.58 (1H, m), 8.16 (1H, J = 1.2, 2.7 Hz, dd), 8.12 (1H, J =
8.1 Hz, d), 8.03-7.98 (2H, m), 7.95 (/= 1.2, 8.1 Hz, dd), 7.87 (/= 1.2, 7.2 Hz, dd), 7.71-7.60 (3H, m), 7.58-
7.47 (2H, m), 7.40 (J = 1.2, 4.2 Hz, dd), 7.06 (J = 2.7, 3.9 Hz, dd); *C NMR (75 MHz, CD,Cl,): 6 194.75,
154.89, 150.42, 134.03, 133,87, 133.07, 131.60, 131.27, 130.64, 129.79, 128.56, 127.91, 126.49, 125.61,
124.25, 115.38, 115.17, 114.07, 109.46; HRMS calcd for C»,H;N,O (M+H)* 323.1179; found: 323.1172.
Naphthalen-2-yl(pyrrolo[1,2-a]quinoxalin-4-yl)methanone 3ak
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The title compound 3ak was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ak as a Yellow solid
(0.136 g, 85%). '"H NMR (300 M, CDCl;): 6 8.69 (1H, s), 8.24 (1H, J = 1.8, 8.7 Hz, dd), 8.07-8.04 (2H, m),
7.97-7.89 (4H, m), 7.68-7.59 (2H, m), 7.56-7.48 (2H, m), 7.23 (1H, J = 1.2, 3.9 Hz, dd), 6.98 (1H, J = 2.7,
3.9 Hz, dd); 3C NMR (75 MHz, CD,Cl,): ¢ 192.13, 150.14, 135.80, 134.76, 133.55, 133.36, 132.34, 130.85,
129.78, 129.46, 128.80, 128.11, 128.00, 127.74, 126.73, 125.49, 124.44, 115.07, 114.76, 114.03, 108.77,

HRMS calcd for Cp,H;4N,O (M+H)* 323.1179; found: 323.1176.
Pyrrolo[1,2-a]quinoxalin-4-yl(thiophen-2-yl)methanone 3al

The title compound 3al was prepared according to general procedure 3. A purification by flash

chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3al as a Yellow solid
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(0.118 g, 85%). '"H NMR (300 M, CD,Cl,): 6 8.34 (1H, J = 1.2, 3.9 Hz, dd), 8.15 (1H, J= 1.2, 8.1 Hz, dd),
8.03 (1H, J= 0.9, 2.7 Hz, dd), 7.93 (1H, J= 0.9, 8.1 Hz, dd), 7.79 (1H, J = 1.2, 4.8 Hz, dd), 7.68-7.62 (1H,
m),7.60 (1H, J= 1.2, 4.2 Hz, dd), 7.55-7.49 (1H, m), 7.21 (1H, J= 3.9, 4.8 Hz, dd), 7.00 (1H, J=3.0, 4.2 Hz,
dd); 3C NMR (75 MHz, CD,Cl,): ¢ 182.88, 147.89, 140.19, 136.61, 136.35, 134.39, 130.77, 129.96, 128.21,
127.50, 125.51, 123.75, 115.05, 114.96, 114.05, 109.60; HRMS calcd for C;sH;,N,OS (M+H)* 279.0587,
found: 279.0583.

(7-Methoxypyrrolo[1,2-a]quinoxalin-4-yl)(phenyl)methanone 3ba
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The title compound 3ba was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 10 : 1 : 1 gave 3ba as a Yellow solid
(0.129 g, 86%). '"H NMR (300 M, CD,Cl,): J 8.12-8.10 (2H, m), 8.02 (1H, J = 1.5 Hz, d), 7.89 (1H, J=9.0
Hz, d), 7.68-7.64 (1H, m), 7.55-7.47 (3H, m), 7.27 (1H, J = 2.7, 9.0 Hz, dd), 7.18 (1H, J = 0.9, 3.9 Hz, dd),
6.95 (1H, J = 2.7, 4.2 Hz, dd); 3C NMR (75 MHz, CD,Cl,):  192.75, 157.84, 150.32, 136.61, 136.14,
133.79, 131.16, 128.67, 124.55, 122.66, 119.08, 115.33, 115.07, 114.88, 112.18, 108.77, 56.20; HRMS
caled for C;oH 4N,O, (M+H)* 303.1128; found: 303.1120.
(7-Methoxypyrrolo[1,2-a]quinoxalin-4-yl)(p-tolyl)methanone 3bc
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The title compound 3bc was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 10 : 1 : 1 gave 3bc as a Yellow solid
(0.129 g, 82%). '"H NMR (300 M, CD,Cl,): J 8.03-8.00 (3H, m), 7.88 (1H, J=9.0 Hz, d), 7.47 (1H, J = 2.7
Hz, d), 7.33 (2H, J=8.1 Hz, d), 7.25 (1H, J = 2.7, 9.0 Hz, dd), 7.13 (1H, J= 1.2, 4.2 Hz, dd), 6.93 (1H, J =
2.7, 4.2 Hz, dd); 3C NMR (75 MHz, CD,Cl,): ¢ 192.31, 157.82, 150.77, 145.12, 136.14, 133.90, 131.24,
129.42, 124.57, 122.62, 118.87, 115.31, 115.06, 114.80, 112.13, 108.72, 56.19, 21.91; HRMS calcd for
CyHsN,O, (M+H)* 317.1285; found: 317.1286.
(4-Fluorophenyl)(7-methoxypyrrolo[1,2-a]quinoxalin-4-yl)methanone 3be

N_/ .
~o7 : :N/

The title compound 3be was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 10 : 1 : 1 gave 3be as a Yellow solid
(0.137 g; 86%). '"H NMR (300 M, CD,Cl,): 6 8.21 (2H, J=2.7, 8.7 Hz, dd), 8.02 (1H, J = 1.2 Hz, d), 7.89
(1H, J=9.0 Hz, d), 7.47 (1H, J = 2.7 Hz, d), 7.29-7.18 (4H, m), 6.97-6.95 (1H, m), 3.92 (1H, s); 3C NMR
(75 MHz, CD,Cly): ¢ 191.03, 167.09 (\Jcr = 253.5, d), 157.86, 149.98, 136.07, 134.04 (Jcr = 9.8, d),
132.93 (“Jcr = 3.0, d), 124.50, 122.67, 119.17, 115.77 ((Jcr = 21.8, d), 115.35, 115.11, 114.93, 112.20,
108.83, 56.20; HRMS calcd for CiH;3FN,0O, (M+H)* 321.1034; found: 321.1033.
(7-Methylpyrrolo[1,2-a]quinoxalin-4-yl)(phenyl)methanone 3ca

The title compound 3ca was prepared according to general procedure 3. A purification by flash
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chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ca as a Yellow solid
(0.121 g, 85%). '"H NMR (300 M, CD,Cl,): 6 8.14-8.10 (2H, m), 8.05 (1H, J= 1.5, 2.7 Hz, dd), 7.87 (1H, J =
8.7 Hz, d), 7.81 (1H, J = 0.6 Hz, d), 7.68-7.63 (1H, m), 7.54-7.47 (3H, m), 7.20 (1H, J = 1.2, 4.2 Hz, dd),
6.96 (1H, J=2.4, 3.9 Hz, dd), 2.51 (3H, s); 3C NMR (75 MHz, CD,Cl,): 6 192.74, 149.99, 136.62, 136.00,
134.96, 133.74, 131.18, 131.12, 130.89, 128.61, 126.22, 124.67, 115.16, 114.91, 114.11, 108.89, 21.10;
HRMS calcd for CoH;4N,O (M+H)* 287.1179; found: 287.1184.
(7-Chloropyrrolo[1,2-a]quinoxalin-4-yl)(phenyl)methanone 3da

”?Yij
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The title compound 3da was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3da as a Yellow solid
(0.119 g, 78%). '"H NMR (300 M, CD,Cl,): ¢ 8.13-8.10 (4H, m), 8.06 (2H, J = 0.9, 2.4 Hz, dd), 7.99-7.99
(2H, J=0.9, 2.4 Hz, d), 7.91 (2H, J = 9.0 Hz, d), 7.69-7.64 (2H, m), 7.60 (2H, J = 2.4, 8.7 Hz, dd), 7.55-
7.50 (4H, m), 7.22 (2H, J = 0.9, 3.9 Hz, dd), 7.00 (2H, J = 2.7, 3.9 Hz, dd); 3C NMR (75 MHz, CD,Cl,): §
192.34, 151.14, 136.22, 136.02, 134.00, 131.18, 130.90, 130.39, 129.74, 128.71, 127.04, 124.68, 115.88,
115.73, 115.57, 109.80; HRMS calcd for C;gH;;CIN,O (M+H)* 307.0633; found: 307.0610.
(7-Chloropyrrolo[1,2-a]quinoxalin-4-yl)(4-methoxyphenyl)methanone 3db
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The title compound 3db was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane =8 : 1 : 1 gave 3db as a Yellow solid
(0.129 g, 77%). '"H NMR (300 M, CD,Cl,): ¢ 8.05-8.01 (2H, m), 7.96 (1H, J=0.9, 2.4 Hz, dd), 7.92 (1H, J =
2.4 Hz, d), 7.82 (1H, J=9.0 Hz, d), 7.51 (H, J = 2.4, 9.0 Hz, dd), 7.05 (1H, J = 1.2, 4.2 Hz, dd), 6.93-6.88
(3H, m), 3.81(3H, s); 3*C NMR (75 MHz, CD,Cl,): 6 190.63, 164.73, 151.95, 136.05, 133.58, 130.86,
130.22, 129.47, 128.83, 126.99, 124.74, 115.87, 115.71, 115.44, 114.09, 109.74, 56.00; HRMS calcd for
C9H,5CIN,O, (M+H)* 337.0738; found: 337.0730.
(7-Chloropyrrolo[1,2-a]quinoxalin-4-yl)(p-tolyl)methanone 3dc

N//
CI/©:N/
o}
The title compound 3dc was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3dc as a Yellow solid
(0.123 g, 77%). '"H NMR (300 M, CD,Cl,): 6 8.08 (1H, J= 1.2, 2.7 Hz, dd), 8.06-8.02 (3H, m), 7.94 (1H, J =
9.0 Hz, d), 7.63 (1H, J=2.4, 8.7 Hz, dd), 7.36 (2H, J= 7.8 Hz, d), 7.20 (1H, J= 1.2, 3.9 Hz, dd), 7.02 (1H, J
= 2.7, 3.9 Hz, dd); 3C NMR (75 MHz, CD,Cl,): 6 191.90, 151.60, 145.37, 136.06, 133.55, 131.25, 130.87,
130.31, 129.58, 129.47, 127.02, 124.70, 115.84, 115.71, 115.48, 109.73, 21.92; HRMS calcd for

C9H,5CIN,O (M+H)* 321.0789; found: 321.0762.
(7-Chloropyrrolo[1,2-a]quinoxalin-4-yl)(4-fluorophenyl)methanone 3de

—

N/ F
[ ] P
Cl N
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The title compound 3de was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3de as a Yellow solid
(0.126 g, 78%). '"H NMR (300 M, CD,Cl,): ¢ 8.24-8.18 (4H, m), 8.07 (2H, J=1.2,2.7 Hz, dd), 8.01 2H, J =
2.4 Hz, d), 7.93 (2H, J=8.7 Hz, d), 7.62 (2H, J=2.1, 8.7 Hz, dd), 7.26-7.17 (6H, m), 7.01 (2H, J= 3.0, 4.2
Hz, dd); *C NMR (75 MHz, CD,Cl,): ¢ 190.61, 166.51 (1J.r = 253.5, d), 150.78, 135.91, 134.12, 133.99,
132.59 (*Jcr=3.0, d), 130.96, 130.13 (3Jcr=37.5, d), 127.06, 124.62, 115.98, 115.71(3Jcr = 8.3, d), 115.69,
109.93; HRMS caled for CisH;(CIFN,O (M+H)" 325.0539; found: 325.0549.
(7-Chloropyrrolo[1,2-a]quinoxalin-4-yl)(furan-2-yl)methanone 3dm

The title compound 3dm was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane =8 : 1 : 1 gave 3dm as a Yellow solid
(0.126 g, 85%). '"H NMR (300 M, CD,Cl,): 6 8.06-8.04 (2H, m), 7.91 (1H, J=3.3 Hz, t), 7.87 (1H, s), 7.81
(1H, s), 7.60 (1H, J= 2.1, 9.0 Hz, dd), 7.48 (1H, J = 3.6 Hz, d), 7.02-7.00 (1H, m), 6.67 (1H, J= 1.8 Hz, d);
13C NMR (75 MHz, CD,Cl,): ¢ 191.17, 185.01, 178.50, 151.49, 149.45, 148.67, 135.95, 130.90, 130.47,
130.05, 127.24, 124.62, 124.19, 115.82, 112.90, 110.38; HRMS calcd for C;cHyCIN,0, (M+H)" 297.0425;
found: 297.0405.

Imidazo[1,5-a]quinoxalin-4-yl(phenyl)methanone 3ea

_N
: w
N/
0
The title compound 3ea was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 5 : 1 : 1 gave 3ea as a Yellow solid
(0.114 g, 84%). '"H NMR (300 M, CD,Cl,): ¢ 8.79 (1H, s), 8.23-8.19 (3H, m), 8.07-8.02 (2H, m), 7.75-7.58
(3H, m), 7.57-7.52 (2H, m); 3C NMR (75 MHz, CD,Cl,): 6 191.51, 149.79, 136.07, 135.34, 133.89, 131.70,
131.35, 131.11, 129.84, 129.29, 128.67, 127.63, 125.85, 122.91, 114.96; HRMS calcd for C;;H;;N;O

(M+H)* 274.0975; found: 274.0959.
Imidazo[1,5-a]quinoxalin-4-yl(naphthalen-2-yl)methanone 3ej

_N
& L
LA
o)

The title compound 3ej was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane =5 : 1 : 1 gave 3ej as a Yellow solid
(0.135 g, 84%). 'H NMR (300 M, CD,Cl,): 6 8.72 (2H, J =4.2 Hz, d), 8.17-8.10 (2H, m), 8.02-7.96 (2H, m),
7.92-7.85 (3H, m), 7.68-7.63 (1H, m), 7.60-7.46 (3H, m); *C NMR (75 MHz, CD,Cl,): § 191.31, 150.14,
136.17, 135.42, 134.13, 133.29, 132.69, 131.76, 131.09, 130.25, 129.85, 129.31, 129.25, 128.52, 128.15,
127.66, 127.19, 126.07, 125.86, 114.99; HRMS calcd for C;H;3N;0 (M+H)* 324.1131; found: 324.1136.
(1-Methylimidazo[1,5-a]quinoxalin-4-yl)(phenyl)methanone 3fa

o
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The title compound 3fa was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane =5 : 1 : 1 gave 3fa as a Yellow solid
(0.126 g, 88%). '"H NMR (300 M, CD,Cl,): ¢ 8.30 (1H, J = 0.6, 8.4 Hz, dd), 8.21-8.19 (2H, m), 8.07-8.04
(2H, m), 7.73-7.68 (2H, m), 7.63-7.54 (3H, m), 3.16 (3H, s); *C NMR (75 MHz, CD,Cl,): 6 191.69, 150.21,
142.64, 136.45, 136.14, 133.89, 131.55, 131.27, 130.20, 128.66, 128.04, 127.56, 126.94, 124.33, 116.23,
19.01; HRMS calcd for C;gH3N;0 (M+H)" 288.1131; found: 288.1149.
(1-Methylimidazo[1,5-a]quinoxalin-4-yl)(p-tolyl)methanone 3fc

¥N

N/
sele

o}

The title compound 3fc was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane =5 : 1 : 1 gave 3fc as a Yellow solid
(0.129 g, 86%). '"H NMR (300 M, CD,Cl,): 6 8.31 (1H, J= 1.2, 8.4 Hz, dd), 8.12-8.09 (2H, m), 8.06 (1H, J =
1.8, 8.1 Hz, dd), 7.99 (1H, s), 7.74-7.68 (1H, m), 7.64-7.58 (1H, m), 7.37 (2H, J = 8.1 Hz, d), 3.16 (3H, s),
2.50 (3H, s); *C NMR (75 MHz, CD,Cl,): 0 191.26, 150.63, 145.25, 142.59, 136.51, 133.45, 131.49, 131.36,
130.05, 129.42, 128.01, 127.37, 126.94, 124.38, 116.23, 21.91, 18.96; HRMS calcd for C;oH;5sN;O0 (M+H)*

302.1288; found: 302.1289.
(4-Fluorophenyl)(1-methylimidazo[1,5-a]quinoxalin-4-yl)methanone 3fe

The title compound 3fe was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane =5 : 1 : 1 gave 3fe as a Yellow solid
(0.126 g, 83%). '"H NMR (300 M, CD,Cl,): ¢ 8.35-8.28 (3H, m), 8.09-8.05 (2H, m), 7.76-7.70 (1H, m), 7.65-
7.59 (1H, m), 7.29-7.22 (2H, m), 3.17 (3H, s); *C NMR (75 MHz, CD,Cl,): 6 189.91, 166.46 ('J¢r = 253.5,
d), 149.96, 142.67, 136.38, 134.25 (3Jcr = 9.8, d), 132.54 (*Jcr = 3.0, d), 131.58, 130.34, 128.03, 127.54,
127.02, 124.24, 116.26, 115.92, 115.63(%Jcr = 21.8, d), 18.94; HRMS calcd for C;gH,FN;O (M+H)*
306.1037; found: 306.1036.

(3-Methylimidazo[1,5-a]quinoxalin-4-yl)(phenyl)methanone 3ga

9
s¢le
(o]

The title compound 3ga was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane =5 : 1 : 1 gave 3ga as a Yellow solid
(0.129 g, 90%). '"H NMR (300 M, CD,Cl,): J 8.68 (1H, s), 8.07-8.04 (2H, m), 7.99-7.93 (2H, m), 7.72-7.61
(2H, m), 7.58-7.51 (3H, m), 2.35 (3H, s); 1*C NMR (75 MHz, CD,Cl,): § 192.23, 152.78, 137.95, 135.48,
135.34, 134.80, 130.89, 130.76, 129.84, 129.17, 128.68, 127.36, 125.89, 119.14, 114.63, 15.18; HRMS
caled for C;gH ;N30 (M+H)* 288.1131; found: 288.1125.
(4-Methoxyphenyl)(3-methylimidazo[1,5-a]quinoxalin-4-yl)methanone 3gb

O
Ly
[¢]
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The title compound 3gb was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane =5 : 1 : 1 gave 3gb as a Yellow solid
(0.138 g, 87%). '"H NMR (300 M, CD,Cl,): ¢ 8.70 (1H, s), 8.08-8.04 (2H, m), 8.01-7.96 (2H, m), 7.69-7.63
(1H, m), 7.60-7.55 (1H, m), 7.05-7.02 (2H, m), 3.93 (3H, s), 2.37 (3H, s); 3*C NMR (75 MHz, CD,CL,): §
190.78, 165.20, 153.22, 137.83, 135.46, 133.29, 130.69, 129.62, 128.59, 128.40, 127.31, 125.85, 119.14,
114.61, 114.50, 15.05; HRMS calcd for C;oH;5N;0, (M+H)" 318.1237; found: 318.1238.
Indolo[1,2-a]quinoxalin-6-yl(phenyl)methanone 3ha

(3

The title compound 3ha was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ha as a Red solid
(0.116 g, 72%). '"H NMR (300 M, CD,Cl,): ¢ 8.63 (1H, J = 0.9, 8.4 Hz, dd), 8.57 (1H, J = 0.6, 8.7 Hz, dd),
8.22-8.18 (2H, m), 8.10-8.04 (2H, m), 7.83-7.77 (1H, m), 7.75-7.64 (2H, m), 7.60-7.51 (5H, m); *C NMR
(75 MHz, CD,Cl,): ¢ 192.35, 152.10, 136.30, 135.19, 134.04, 133.13, 131.68, 131.47, 131.17, 130.85,
129.88, 128.78, 127.91, 125.17, 124.73, 123.50, 123.39, 115.38, 114.91, 102.64; HRMS calcd for
CpH4N,O (M+H)* 323.1179; found: 323.1180.
(7-Methylindolo[1,2-a]quinoxalin-6-yl)(phenyl)methanone 3ia

N/

CLLO
0

The title compound 3ia was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ia as a Red solid
(0.146 g, 81%). '"H NMR (300 M, CD,Cl,): ¢ 8.55-8.49 (2H, m), 8.08-8.05 (2H, m), 7.97-7.93 (2H, m), 7.72-
7.60 (3H, m), 7.56-7.41 (4H, m), 2.35 (3H, s); 3C NMR (75 MHz, CD,Cl,): ¢ 193.40, 154.89, 135.80,
135.21, 134.78, 132.58, 131.44, 130.79, 130.75, 130.19, 129.84, 129.27, 125.47, 124.41, 124.35, 122.73,
121.23, 115.16, 114.75, 110.47, 10.15; HRMS caled for C,3H sN,O (M+H)* 337.1335; found: 337.1320.
(4-Fluorophenyl)(7-methylindolo[1,2-a]quinoxalin-6-yl)methanone 3ie

F

sefe
0

The title compound 3ie was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3ie as a Red solid
(0.141 g, 80%). '"H NMR (300 M, CD,Cl,): ¢ 8.54-8.48 (2H, m), 8.16-8.09 (2H, m), 7.95 (2H, J = 1.8, 8.1
Hz, dd), 7.72-7.60 (2H, m), 7.52-7.41 (2H, m), 7.25-7.17 (2H, m), 2.35 (3H, s); 3C NMR (75 MHz, CD,Cl,):
0 191.73, 166.96 ('Jcr = 255.0, d), 154.44, 135.04, 133.76 (CJcr = 9.8, d), 132.60, 132.31 (*Jcr = 3.0, d),
131.43, 130.75, 130.18, 129.96, 125.58, 124.39, 124.29, 122.79, 121.25, 116.50 (3Jcr = 21.8, d), 115.18,
114.75, 110.59, 10.17; HRMS calcd for Co3H;sFN,O (M+H)" 355.1241; found: 355.1243.
(7-fluoropyrrolo[1,2-a]quinoxalin-4-yl)(phenyl)methanone 3la

S11



The title compound 3la was prepared according to general procedure 3. A purification by flash
chromatography in petroleum ether : ethyl acetate : dichloromethane = 8 : 1 : 1 gave 3la as a yellow solid
(0.109 g, 75%). '"H NMR (300 M, CD,Cl,): 6 8.12-8.10 (3H, m), 8.07 (2H, J= 1.8, 2.7 Hz, dd), 7.95 (1H, J =
5.1, 9.3 Hz, dd), 7.71-7.64 (2H, m), 7.55-7.50 (2H, m), 7.44-7.37 (1H, m), 7.20 (1H, J = 1.2, 3.9 Hz, dd),
6.99 (1H, J = 2.7, 4.2 Hz, dd); 3C NMR (75 MHz, CD,Cl,): ¢ 192.37, 160.30 (\Jcr = 242.3, d), 151.23,
136.23, 136.20 (Jcr = 11.3, d), 134.02, 131.14, 128.73, 125.08, 124.59, 117.54 (3Jcr = 24.0, d), 116.14
(BJcr =225, d), 115.84, 115.71, 115.35, 109.64; HRMS calcd for C;gsH;;FN,O (M+H)* 291.0928; found:
291.0911.

5. References

1. Patil, N. T.; Kavthe, R. D.; Shinde, V. S.; Sridhar, B. J. Org. Chem., 2010, 10, 3371.

2. Verma, A. K.; Jha, R. R.; Sankar, V. K.; Aggarwal, T.; Singh, R. P.; Chandra, R. Eur. J.
Org. Chem., 2011, 6998.

3. Kelly, T. R.; Cavero, M. Org. Lett., 2002, 16, 2653.

6. HRMS, '"H NMR and 3C NMR spectra

S12


http://pubs.acs.org/action/doSearch?ContribStored=Kelly%2C+T+R
http://pubs.acs.org/action/doSearch?ContribStored=Cavero%2C+M

Phenyl(pyrrolo[1,2-a]quinoxalin-4-yl)methanone (3aay).
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(4-Methoxyphenyl)(pyrrolo[1,2-aJquinoxalin-4-yl)methanone (3ab).
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Pyrrolo[1,2-a]quinoxalin-4-yl(p-tolyl)methanone (3ac).
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Pyrrolo[1,2-a]quinoxalin-4-yl(o-tolyl)methanone (3ad).

%10 2 | *ES! Scan (0.419 min) Frag=135.0v 2014-0715-1-Z-2.d Subtract (3)
1.15

1.05
0.95 287.1195
0.9
O.BS5
0.8
o.75 |
0.7
065

0.6

0.66
0.5
0.45-
0.4
0.35-
0.3
0.25-

0.2
595.2090

500 1000 1500

2000 2500 3000 3500 4000 4500 5000
Counts (%) vs. Mass-to-Charge (m/z)

S17




L L e T k- e e ) w =
OO D B uh D D e ) O e 0 5 f e 0 0 O el - 0 0 O D l =]
CORARARM DO D ODAN T T TN FANEND R AN w .
L e e e A L L e s N S A TV Y- o 0
11
"
e
)
"
Y
%
== & o
N = "~
L
N
o
LRaa T T T N T T
10 k] 5 4 3 0 ppm
!
|
=
lea
L= G MWD D Y U0 =1 e ]
=~ WD WD D WD o~ o O DD e o @ w m
p e = o0 il = L=
w SO WD e = W e . o 7
o e L e ek R L] L LG ~ww M - =3
- e el e i R - R e @ & T
—
N
@: P
N
O
T T =2 T T T T = T T
200 180 160 140 100 80 60 0 ppm

S18



(4-Fluorophenyl)(pyrrolo[1,2-a]quinoxalin-4-yl)methanone (3ae).

<10 2 [ *ES| Scan (0.489 min) Frag=135.0V 2014-0717-2-1.d Subtract
1.06
1 - 201.0935
0.95 |
0.9
0.85 |

0.75 |
a.7 N
0.65 |
0.6 | N
0.55 (o]
a5
0.45
0.4
0.35
0.3 [
0.25 |
0.2
0.15
a1

100 150 200 250 300 350
2 Counts (3%) va. Mass-to-Charnge {m.

e
= e
o e el

R |
P ot O S O P
Clt O M

7 874
5.330
3.701
3.678
3.655
3.631
3.427
1.227
1.204
1.181

o0 05 m [l el ol - 1}

W\W%ﬁv V/ V

400 450 500 S50 600 55? 700 750 BOOD B50 900 950

A DA T
o

=

E

AN T
v
i

Fi - Begeisities Farsmeters
Faka_ B

Tame
Danm
Py

HEFFL‘EEEEEJ

S19

ppm




1490.91

il

07
16.66

o

sl L

T
200

T T
180 160 140

T
120

T
100 80 60 40 20 0 ppm

(4-Nitrophenyl)(pyrrolo[1,2-a]quinoxalin-4-yl)methanone (3af).
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(2-Fluorophenyl)(pyrrolo[1,2-a]quinoxalin-4-yl)methanone (3ag).
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(4-Chlorophenyl)(pyrrolo[1,2-a]quinoxalin-4-yl)methanone (3ah).
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Benzo[d][1,3]dioxol-5-yl(pyrrolo[1,2-a]quinoxalin-4-yl)methanone (3ai).
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Naphthalen-1-yl(pyrrolo[1,2-a]Jquinoxalin-4-yl)methanone (3aj).
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Naphthalen-2-yl(pyrrolo[1,2-aJquinoxalin-4-yl)methanone (3ak).
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Pyrrolo[1,2-a]quinoxalin-4-yl(thiophen-2-yl)methanone (3al).
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(7-Methoxypyrrolo[1,2-a]quinoxalin-4-yl)(phenyl)methanone (3ba)
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(7-Methoxypyrrolo[1,2-a]quinoxalin-4-yl)(p-tolyl)methanone (3bc)

x10 2

1.05
1
0.95-
0.9
0.as
o8
0.75
0.7
0.65-
0.6
0.55
0.5
0.45-
0.4-
0.35
0.3
0.25
0.2
0.15
0.1

+ES| Scan (1.562 min) Frag=135.0V 2014-9-24-z4.d Subtract (3)

" 317.1286

125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 S25 550 S7S 600
Counts (%) ve, Mass-to-Charge {m/z)

S32




o, 11EI34

[

LGR T —

9TE"S
0ZE'S
£CE"S
ZEE'S
EZ6°9
TE6E"9
9E6°9

9Tl L&
0EL L

)

ppm

o

1

B S =——

ZL 801
17211 N
uw.__:u//J
90°€T1
T€°5T1
L8 8IT —
79°ze1 ———
Lo ="
8621
E;E“
D6 EET .\n
B1*SET
EALTTY
L4705T ——

8T ———

TE°T6T

ppm

20

=3
=]

80

100

120

140

160

180

200

S33



(4-Fluorophenyl)(7-methoxypyrrolo[1,2-a]quinoxalin-4-yl)methanone (3be)
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(7-Methylpyrrolo[1,2-a]quinoxalin-4-yl)(phenyl)methanone (3ca)
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(7-Chloropyrrolo[1,2-a]quinoxalin-4-yl)(phenyl)methanone (3da)
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(7-Chloropyrrolo[1,2-a]quinoxalin-4-yl)(4-methoxyphenyl)methanone (3db)
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(7-Chloropyrrolo[1,2-a]quinoxalin-4-yl)(p-tolyl)methanone (3dc)

w10 2 | *ESI Scan (0.836 min) Frag=135.0v 2014-9-24-73.d Subtract
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(7-Chloropyrrolo[1,2-a]quinoxalin-4-yl)(4-fluorophenyl)methanone (3de)
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(7-Chloropyrrolo[1,2-a]quinoxalin-4-yl)(furan-2-yl)methanone (3dm)

x10 2 |+ESI Scan (0.759 min) Frag=150.0v 2019-09-12-Z-3.d Subtract (3)
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Imidazo[1,5-a]quinoxalin-4-yl(phenyl)methanone (3ea)

x10 2 | +ESI Scan (1.201 r;ﬂn) Frag=135.0V 2014-1021-Z2.d Subtract (2)
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Imidazo[1,5-a]quinoxalin-4-yl(naphthalen-2-yl)methanone (3ej)

«10 & [+ES| Scan (1.367 min) Frag=135.0v 2014-1028-2z2.d Subtract (2)
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(1-Methylimidazo[1,5-a]quinoxalin-4-yl)(phenyl)methanone (3fa)
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(1-Methylimidazo[1,5-a]quinoxalin-4-yl)(p-tolyl)methanone (3fc)

%10 2 | +*ES1 Scan (1.108 min) Frag=135.0V 2014-0930-zhang1.d Subtract (26)
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(4-Fluorophenyl)(1-methylimidazo[1,5-a]quinoxalin-4-yl)methanone (3fe)
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(3-Methylimidazo[1,5-a]quinoxalin-4-yl)(phenyl)methanone (3ga)

%10 2 |+ESI Scan (0.589 min) Frag=135.0¥ 2014-1022-z4.d Subtract
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(4-Methoxyphenyl)(3-methylimidazo[1,5-a]quinoxalin-4-yl)methanone (3gb)

<10 2 [*ESI Scan (0.550 min) Frag=135.0v 2014-1022-22.d Subtract
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Indolo[1,2-a]quinoxalin-6-yl(phenyl)methanone (3ha)
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(7-Methylindolo[1,2-a]quinoxalin-6-yl)(phenyl)methanone (3ia)
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(4-Fluorophenyl)(7-methylindolo[1,2-a]quinoxalin-6-yl)methanone (3ie)
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(7-fluoropyrrolo[1,2-aJquinoxalin-4-yl)(phenyl)methanone (3la)
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