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1. General information:

Unless otherwise stated, all commercial materials and solvents were used directly without
further purification. Melting points were determined in open glass capillaries and were
uncorrected. 'H NMR spectra were recorded on 400 MHz spectrometers, and "C NMR spectra
were recorded on a 100 MHz spectrometer. Chemical shifts (in ppm) were referenced to
tetramethylsilane (6 = 0 ppm) in CDCl; as an internal standard at room temperature. BC NMR
spectra were obtained by using the same NMR spectrometers and were calibrated with CDCl; (6 =
77.00 ppm). High-resolution mass spectra (HRMS) were equipped with an ESI source and a TOF
detector. Column chromatography was performed on silica gel (70-230 mesh ASTM) using the
reported eluents. Thin-layer chromatography (TLC) was carried out on 4x15 cm plates with a
layer thickness of 0.2 mm (silica gel 60 F254). The ynones were prepared according to the
literatures.'

2. General procedure for synthesis of quinoxalines 2:

A mixture of ynones 3 (0.5 mmol), o-phenylenediamines 4 (0.6 mmol, 1.2 eq) in MeOH (5 mL)
was stirred under refluxing for 24 h (monitored by TLC). After evaporation of MeOH, KOtBu (1
mmol, 2eq) and DMSO (3 mL) was added to the crude mixture derived from the reaction of a,p3-
ynones 3 with o-phenylenediamines 4, and the mixture was stirred under O, atmosphere for 2 h
(monitored by TLC). Then H,O was added and the resultant was extracted with EtOAc (3 x 10
mL). The combined EtOAc extracts were dried over Na,SO, and concentrated. Then solvent was
evaporated and the residue was purified by chromatography (silica gel, 10% EtOAc in PE) to give
2.

3. Characterization data for products:

N. _Ph
A
©: /I
N~ "Ph
2,3-Diphenylquinoxaline 2aa’
124 mg, 88% yield. White solid, mp: 116-117 °C. "H NMR (400 MHz, CDCl;) & 8.23 — 8.11 (m, 2H),

7.80 — 7.74 (m, 2H), 7.57 — 7.48 (m, 4H), 7.39 — 7.30 (m, 6H); *C NMR (100 MHz, CDCL;) 153 4,
141.2,139.0, 129.9, 129.8, 129.2, 128.7, 128.2.

Me
N Ph
AN
/:[
N Ph
5-Methyl-2,3-diphenylquinoxaline 2ab’
105 mg, 71% yield. White solid, mp: 108-109 °C. 'H NMR (400 MHz, CDCL) & 8.00 (d, J = 8.2 Hz,
1H), 7.69 — 7.48 (m, 6H), 7.33 (dd, J = 12.4, 5.1 Hz, 6H), 2.86 (s, 3H); *C NMR (100 MHz, CDCl;) &

152.8,151.7, 141.1, 140.4, 1394, 139.3, 137.6, 130.1, 129.8, 129.8, 129.7, 128.7, 128.3, 128.1, 126.9,
17.1.

Me N Ph
AN
X
N Ph
6-Methyl-2,3-diphenylquinoxaline 2ac?
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117 mg, 79% yield. White solid, mp: 116-118 °C. '"H NMR (400 MHz, CDCls) & 8.06 (d, J = 8.5 Hz,
1H), 7.95 (s, 1H), 7.60 (dd, J = 8.6, 1.8 Hz, 1H), 7.54 — 7.46 (m, 4H), 7.38 — 7.30 (m, 6H), 2.61 (s, 3H);
13C NMR (100 MHz, CDCls) & 153.3, 152.6, 141.3, 140.5, 139.7, 139.2, 132.3, 129.8, 129.8, 128.7,
128.7, 128.6, 128.2, 128.2, 128.0, 21.9.

Me N. _Ph
N
T X
Me N~ Ph
6,7-Dimethyl-2,3-diphenylquinoxaline 2ad’
119 mg, 77% yield. White solid, mp: 174-175 °C. "H NMR (400 MHz, CDCl;) & 7.93 (s, 2H), 7.53 —

7.46 (m, 4H), 7.36 — 7.29 (m, 6H), 2.52 (s, 6H); °C NMR (100 MHz, CDCl5) § 152.5, 140.5, 140.2,
139.3, 129.8, 128.5, 128.2, 20.4.

N._ _Ph
X
X

r N~ Ph
6-Fluoro-2,3-diphenylquinoxaline 2ae”
54 mg, 36% yield. White solid, mp: 134—135 °C. "H NMR (400 MHz, CDCl;)  8.17 (dd, J=9.2, 5.7
Hz, 1H), 7.80 (dd, J = 9.2, 2.8 Hz, 1H), 7.60 — 7.48 (m, 5H), 7.43 — 7.29 (m, 6H). °C NMR (100 MHz,
CDCly) 6 164.1, 161.6, 154.2, 152.8 (d, J=3.2 Hz), 141.9 (d, /= 13.3 Hz), 138.8, 138.7, 138.4 (d, /=

0.6 Hz), 131.2 (d, /= 10.1 Hz), 129.8, 129.8, 129.0 128.9, 128.3, 120.3 (d, J = 26.1 Hz), 112.6 (d, J =
21.5 Hz).

Cl
N Ph
AN
/:[
N Ph
5-Chloro-2,3-diphenylquinoxaline 2af’
103 mg, 65% yield. White solid, mp: 116-118 °C. "H NMR (400 MHz, CDCl;) & 8.10 (dd, J = 8.4, 1.1
Hz, 1H), 7.87 (dd, J=7.5, 1.1 Hz, 1H), 7.70 — 7.66 (m, 1H), 7.61 (dd, J="7.9, 1.4 Hz, 2H), 7.54 (dd, J

=7.8, 1.5 Hz, 2H), 7.36 (dq, J = 13.9, 6.6 Hz, 6H); *C NMR (100 MHz, CDCl;) § 154.0, 153.5, 141.9,
138.7 138.5, 138.0, 133.1, 130.2, 129.8, 129.7, 129.5, 129.2, 129.1, 128.4, 128.6, 128.2.

Cl N Ph
A
LI
N Ph
6-Chloro-2,3-diphenylquinoxaline 2ag'
112 mg, 71% yield. White solid, mp: 120-121 °C. "H NMR (400 MHz, CDCl;) & 8.17 (d, J = 2.2 Hz,
1H), 8.10 (d, J= 8.9 Hz, 1H), 7.70 (dd, J= 8.9, 2.3 Hz, 1H), 7.57 — 7.46 (m, 4H), 7.43 — 7.26 (m, 6H);

BC NMR (100 MHz, CDCl3) & 154.2, 153.6, 141.4, 139.7, 138.7, 138.6, 135.6, 131.0, 130.4, 129.8,
129.8,129.1, 129.0, 128.3, 128.3, 128.0.

Br N._Ph
A
X
N~ Ph
6-Bromo-2,3-diphenylquinoxaline 2ah’
126 mg, 70% yield. White solid, mp: 119-120 °C. "H NMR (400 MHz, CDCl;) & 8.36 (d, J = 2.1 Hz,
1H), 8.03 (d, J=8.9 Hz, 1H), 7.84 (dd, J= 8.9, 2.1 Hz, 1H), 7.57 — 7.48 (m, 4H), 7.41 — 7.30 (m, 6H);

C NMR (100 MHz, CDCl3) & 154.2, 153.7, 141.7, 139.9, 138.7, 138.6, 133.5, 131.4, 130.5, 129.8,
129.7,129.1, 129.1, 128.3, 128.30, 123.8.
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C N Ph
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XX
N Ph

2,3-Diphenyl-6-(trifluoromethyl)quinoxaline 2ai"
109 mg, 62% yield. White solid, mp: 129-130 °C. "H NMR (400 MHz, CDCl;) & 8.50 (s, 1H), 8.29 (d,
J=8.7Hz, 1H), 7.94 (dd, J= 8.8, 1.9 Hz, 1H), 7.54 (ddd, /= 5.4, 3.5, 1.4 Hz, 4H), 7.42 — 7.33 (m, 6H);
BCNMR (100 MHz, CDCl3) 6 155.4, 154.8, 142.2, 140.2, 138.4, 138.4, 131.5 (d, /= 33.0 Hz), 130.4,

129.8, 129.8, 129.4, 129.3, 128.4, 128.4, 127.2 (d, J= 4.3 Hz), 125.5 (d,J= 3.1 Hz), 123.7 (d, J =
272.7 Hz).

Bu N Ph
A
LT
N Ph

6-(tert-Butyl)-2,3-diphenylquinoxaline 2aj
139 mg, 82% yield. White solid, mp: 143-144 °C. "H NMR (400 MHz, CDCl;) 6 8.13 (dd, J=9.5,5.4
Hz, 2H), 7.87 (dd, J = 8.9, 2.1 Hz, 1H), 7.58 — 7.43 (m, 4H), 7.42 — 7.26 (m, 6H), 1.47 (s, 9H); 1°C
NMR (100 MHz, CDCls) 6 153.5, 153.3, 152.8, 141.1, 139.6, 139.2, 139.2, 129.8, 129.7, 128.9, 128.6,

128.6, 128.5,128.2, 128.2, 124.4, 35.3, 31.1; HRMS (ESI) m/z caled for C,4H,3N, (MH+) 339.1856,
found 339.1863.

QX

2,3- Dlphenylbenzo[g qumoxahne 2ak*

76 mg, 46% yield. Yellow solid, mp: 185-186 °C. '"H NMR (400 MHz, CDCl;) & 8.73 (s, 2H), 8.10 (dd,
J=6.4,3.3 Hz, 2H), 7.61 — 7.52 (m, 6H), 7.41 — 7.32 (m, 6H); *C NMR (100 MHz, CDCl;) 6 154.1,
139.1, 137.9, 134.0, 129.8, 129.0, 128.5, 128.2, 127.5, 126.7.

iOMe

OMe

2,3-Bis(4-methoxyphenyl)benzo[g]quinoxaline 2al’

84 mg, 43% yield. Yellow solid, mp: 173-175 °C. "H NMR (400 MHz, CDCl;) 5 8.68 (s, 2H), 8.08 (dd,

J=6.4,3.2 Hz, 2H), 7.60 — 7.49 (m, 6H), 6.89 (d, J= 8.7 Hz, 4H), 3.84 (s, 6H); *C NMR (100 MHz,
CDCl3) § 160.3, 153.8, 137.9, 133.8, 131.8, 131.3, 128.5, 127.2, 126.5, 113.7, 55.3.

2-Phenyl-3-(p-tolyl)quinoxaline 2ba®

121 mg, 82% yield. White solid, mp: 104-105 °C. "H NMR (400 MHz, CDCl;) & 8.23 — 8.07 (m, 2H),
7.74 (dd, J= 6.3, 3.6 Hz, 2H), 7.57 — 7.50 (m, 2H), 7.41 (d, J = 8.1 Hz, 2H), 7.37 — 7.29 (m, 3H), 7.13
(d, J=17.9 Hz, 2H), 2.35 (s, 3H); *C NMR (100 MHz, CDCl3) §153.4, 153.4, 141.2, 141.0, 139.2,
138.8, 136.1, 129.8, 129.8, 129.7, 129.7, 129.7, 129.1, 128.9, 128.7, 128.2, 21.2.
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N

N
L X :

N Ph

2-Phenyl-3-(o-tolyl)quinoxaline 2ca’

102 mg, 69% yield. White solid, mp: 109-110 °C. "H NMR (400 MHz, CDCl;) & 8.30 — 8.13 (m, 2H),
7.84—17.75 (m, 2H), 7.53 — 7.46 (m, 2H), 7.34 — 7.20 (m, 6H), 7.16 (d, J= 7.4 Hz, 1H), 2.01 (s, 3H);
Bc NMR (100 MHz, CDCl;) 6 154.5, 153.7, 141.6, 141.0, 139.0, 138.6, 135.9, 130.5, 130.1, 130.0,
130.0, 129.6, 129.3, 129.2, 128.9, 128.8, 128.1, 126.0, 19.7.

OMe
AN
P9
N Ph

2-(4-Methoxyphenyl)-3-phenylquinoxaline 2da’

119 mg, 76% yield. White solid, mp: 114-115 °C. "H NMR (400 MHz, CDCl;) & 8.19 — 8.12 (m, 2H),
7.78 = 7.70 (m, 2H), 7.57 — 7.52 (m, 2H), 7.51 — 7.45 (m, 2H), 7.36 (dd, J= 5.4, 1.7 Hz, 3H), 6.89 —
6.82 (m, 2H), 3.81 (s, 3H); *C NMR (100 MHz, CDCl;) § 160.2, 153.4, 153.0, 141.3, 141.0, 139.4,
131.3,131.3, 129.8, 129.7, 129.6, 129.1, 129.0, 128.7, 128.3, 113.7, 55.3.

tBu
AN
S
N Ph

2-(4-(tert-Butyl)phenyl)-3-phenylquinoxaline 2ea

132 mg, 78% yield. White solid, mp: 148-149 °C. "H NMR (400 MHz, CDCl;) & 8.17 (dd, J = 6.1, 3.7
Hz, 2H), 7.76 (dd, J = 6.4, 3.4 Hz, 2H), 7.55 (dd, J=17.6, 1.7 Hz, 2H), 7.45 (d, J = 8.4 Hz, 2H), 7.40 —
7.32 (m, 5H), 1.31 (s, 9H); >*C NMR (100 MHz, CDCl;) § 153.5, 152.0, 141.3, 141.1, 139.2, 136.1,
129.8, 129.8, 129.7, 129.5, 129.2, 129.1, 128.7, 128.2, 125.2, 34.7, 31.2; HRMS (ESI) m/z calcd for
C,4H,3N, (MH+) 339.1856, found 339.1864.

CF;
N
CL
N Ph

2-phenyl-3-(4-(trifluoromethyl)phenyl)quinoxaline 2fa

137 mg, 78% yield. White solid, mp: 136-137 °C. "H NMR (400 MHz, CDCl;) 6 8.19 (td, J= 7.9, 4.6
Hz, 2H), 7.81 (dd, J= 6.4, 3.0 Hz, 2H), 7.63 (dd, J=23.5, 8.1 Hz, 4H), 7.51 (d, J= 6.3 Hz, 2H), 7.45 —
7.33 (m, 3H); *C NMR (100 MHz, CDCl;) & 153.2, 151.8, 142.6, 141.4, 141.1, 138.5, 130.5, 130.3,
130.2, 129.8, 129.3, 129.1, 128.5, 125.2 (d, J= 3.7 Hz) ; HRMS (ESI) m/z calcd for C,;H;4F;N, (MH+)
351.1104, found 351.1109.

F
AN
CL
N Ph

2-(4-Fluorophenyl)-3-phenylquinoxaline 2ga®
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121 mg, 81% yield. White solid, mp: 104-105 °C. '"H NMR (400 MHz, CDCl;) & 8.17 (ddd, J = 6.0,
3.8, 2.9 Hz, 2H), 7.78 (dd, J = 6.4, 3.4 Hz, 2H), 7.57 — 7.47 (m, 4H), 7.38 (t, J = 6.3 Hz, 3H), 7.03 (1, J
=8.7 Hz, 2H); >C NMR (100 MHz, CDCL;) § 164.4, 161.9, 152.8 (d, /= 99.2 Hz), 141.2, 141.2, 138.9,
135.1 (d,J=3.3 Hz), 131.8 (d, J = 8.4 Hz), 130.1, 130.1, 129.8, 129.2, 129.1, 128.9, 128.4, 115.4 (d, J
=21.7 Hz).

Cl
N
L,
N~ "Ph

2-(4-Chlorophenyl)-3-phenylquinoxaline 2ha®

125 mg, 79% yield. White solid, mp: 141-142 °C. 'HNMR (400 MHz, CDCl3) 6 8.17 (td, J=5.9, 3.4
Hz, 2H), 7.79 (dd, J = 6.4, 3.4 Hz, 2H), 7.54 — 7.45 (m, 4H), 7.40 — 7.34 (m, 3H), 7.34 — 7.28 (m, 2H);
Bc NMR (100 MHz, CDCl;) 6 153.3, 152.2, 141.3, 141.2, 138.8, 137.5, 135.1, 131.2, 130.2, 130.2,
129.8, 129.2, 129.2, 129.0, 128.5, 128.5.

Cl
o
=
N° Ph

2-(3,4-Dichlorophenyl)-3-phenylquinoxaline 2ia

118 mg, 67% yield. White solid, mp: 130-131 °C. "H NMR (400 MHz, CDCl;) & 8.21 — 8.14 (m, 2H),
7.80 (ddd, J=17.9, 4.6, 2.4 Hz, 3H), 7.55 — 7.49 (m, 2H), 7.44 — 7.37 (m, 3H), 7.35 (d, /= 8.3 Hz, 1H),
7.23 (dd, J=8.3, 2.0 Hz, 1H); *C NMR (100 MHz, CDCl3) & 153.1, 150.7, 141.4, 141.1, 138.9, 138.6,
133.3, 132.7, 131.7, 130.5, 130.3, 130.0 129.7, 129.2, 129.2, 129.2, 129.2, 128.6; HRMS (ESI) m/z
calcd for C,oH3CLLN, (MH+) 351.0450, found 351.0456.

Br
N
L
N Ph

2-(4-Bromophenyl)-3-phenylquinoxaline 2ja®

141 mg, 78% yield. White solid, mp: 136-137 °C. '"H NMR (400 MHz, CDCl;) § 8.21 — 8.11 (m, 2H),
7.80 — 7.74 (m, 2H), 7.53 — 7.49 (m, 2H), 7.49 — 7.44 (m, 2H), 7.42 — 7.34 (m, 5H); *C NMR (100
MHz, CDCl;) § 153.2, 152.1, 141.2, 141.2, 138.8, 137.9, 131.6, 131.4, 130.2, 130.1, 129.7, 129.2,
129.1,129.0, 128.4, 123.4.

Br

N

R
@i :

N Ph

2-(2-Bromophenyl)-3-phenylquinoxaline 2ka’

171 mg, 95% yield. White solid, mp: 132-133 °C. "H NMR (400 MHz, CDCl;) & 8.30 — 8.13 (m, 2H),
7.87—7.77 (m, 2H), 7.62 — 7.50 (m, 3H), 7.47 (dd, J="7.6, 1.7 Hz, 1H), 7.40 (td, J=7.5, 1.1 Hz, 1H),
7.36 —7.26 (m, 4H); >C NMR (100 MHz, CDCl;) & 153.6, 153.3, 141.8, 140.7, 140.3, 138.3, 133.0,
131.4,130.4, 130.2, 130.1, 129.6, 129.4, 129.2, 128.9, 128.0, 127.5, 122.7.
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N
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2-(Naphthalen-2-yl)-3-phenylquinoxaline 2la

136 mg, 82% yield. White solid, mp: 114—115 °C. "H NMR (400 MHz, CDCl;) & 8.24 — 8.16 (m, 2H),
8.14 (s, 1H), 7.77 (ddd, J = 18.9, 13.0, 7.9 Hz, 5H), 7.58 — 7.43 (m, 5H), 7.37 — 7.26 (m, 3H); "*C
NMR (100 MHz, CDCl;) 8 153.5, 153.2, 141.3, 141.2, 139.0, 136.5, 133.2, 133.1, 130.0, 130.0, 129.8,
129.8,129.2, 129.2, 128.8, 128.6, 128.3, 127.6, 127.6, 127.0, 126.8, 126.2; HRMS (ESI) m/z calcd for
CyH 7N, (MH+) 333.1386, found 333.1395.

::j\/o@
N\ =~
N~ >Ph

2-(Furan-2-yl)-3-phenylquinoxaline 2ma

99 mg, 73% yield. White solid, mp: 121-122 °C. "H NMR (400 MHz, CDCl;) & 8.21 (dd, J=8.1, 1.2
Hz, 1H), 8.11 (dd, /= 8.1, 1.3 Hz, 1H), 7.80 — 7.71 (m, 2H), 7.62 — 7.46 (m, 6H), 6.36 (dd, J=3.5, 1.7
Hz, 1H), 6.15 (d, J = 3.4 Hz, 1H); >C NMR (100 MHz, CDCl3) & 152.5, 150.9, 144.7, 143.1, 141.0,
140.3, 139.3, 130.3, 129.9, 129.2, 129.1, 129.0, 128.8, 128.6, 114.8, 111.7; HRMS (ESI) m/z calcd for
Cy3H3N,O (MH+) 273.1022, found 273.1029.

]

©:N\ SN
N” IN\

=

2,3-Di(pyridin-2-yl)quinoxaline 2na’

88 mg, 62% yield. White solid, mp: 166—167 °C. '"H NMR (400 MHz, CDCl;) 5 8.43 — 8.34 (m, 2H),
8.23 (dd, J=6.4, 3.4 Hz, 2H), 7.96 (d, J= 7.8 Hz, 2H), 7.81 (ddd, J=9.4, 5.5, 2.0 Hz, 4H), 7.24 (ddd,
J=1.5,4.9,1.0 Hz, 2H); >C NMR (100 MHz, CDCl3) & 157.3, 152.4, 148.5, 141.1, 136.6, 130.4,
129.3,124.2, 122.9.

N

N
(Zl:

N~ Ph

2-Cyclohexyl-3-phenylquinoxaline 20a

94 mg, 65% yield. White oil. '"H NMR (400 MHz, CDCl;) & 8.09 (dd, J = 7.5, 2.3 Hz, 2H), 7.74 — 7.66
(m, 2H), 7.58 (dt, J = 8.1, 2.1 Hz, 2H), 7.55 — 7.47 (m, 3H), 3.18 — 3.07 (m, 1H), 1.82 (dd, J=14.7,5.9
Hz, 6H), 1.38 — 1.19 (m, 4H); BC NMR (100 MHz, CDCl3) 6 159.9, 154.7, 141.7, 140.4, 139.2, 129.4,
129.1, 129.0, 128.8, 128.7, 128.6, 128.4, 42.3, 32.4, 26.3, 25.8; HRMS (ESI) m/z calcd for C,yH,;N,
(MH+) 289.1699, found 289.1706.

NIA
AN
e
N~ >Ph

2-Cyclopropyl-3-phenylquinoxaline 2pa
81 mg, 63% yield. White solid, mp: 6667 °C. "H NMR (400 MHz, CDCl;) § 8.13 — 8.03 (m, 1H), 7.96
(dd, J=8.1, 1.4 Hz, 1H), 7.80 (dd, J = 8.0, 1.3 Hz, 2H), 7.70 — 7.61 (m, 2H), 7.56 — 7.46 (m, 3H), 2.32
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(dq, J=8.1, 4.8 Hz, 1H), 1.42 — 1.36 (m, 2H), 1.09 — 1.02 (m, 2H); '*C NMR (100 MHz, CDCl;) &
156.5,154.4, 141.4, 140.3, 138.9, 129.4, 129.4, 129.1, 128.8, 128.5, 128.4, 128.3, 15.4, 11.8; HRMS
(ESI) m/z calcd for C;7H 5N, (MH+) 247.1230, found 247.1233.

soe

2,3-Diisopropylquinoxaline 2qa

54 mg, 45% yield. White solid, mp: 70~71 °C. "H NMR (400 MHz, CDCl;) & 8.08 — 7.93 (m, 2H), 7.69
—7.57 (m, 2H), 3.53 (hept, J = 6.7 Hz, 2H), 1.40 (d, J = 6.7 Hz, 12H); *C NMR (100 MHz, CDCl;) &
160.3, 140.9, 128.6, 128.4, 31.2, 22.1; HRMS (ESI) m/z calcd for C;4H;yN, (MH+) 215.1543, found
215.1550.

L
CC
N
~
N~ "Ph

5-Methyl-3-(naphthalen-2-yl)-2-phenylquinoxaline 21b

73 mg, 42% yield. White solid, mp: 121-122 °C. "H NMR (400 MHz, CDCl5) & 8.13 (s, 1H), 8.03 (d, J
= 8.1 Hz, 1H), 7.83 — 7.73 (m, 3H), 7.70 — 7.59 (m, 3H), 7.56 (dd, J="7.9, 1.5 Hz, 2H), 7.51 — 7.44 (m,
2H), 7.37 — 7.28 (m, 3H), 2.89 (s, 3H); '°C NMR (100 MHz, CDCly) & 152.9, 151.6, 141.1, 140.5,
139.4, 137.6, 136.8, 133.2, 133.1, 130.0, 129.8, 129.8, 129.7, 128.7, 128.6, 128.6, 127.6, 127.5, 127.4,
126.9, 126.7, 126.3, 17.2; HRMS (ESI) m/z calcd for C,sH 9N, (MH+) 347.1543, found 347.1553.

Me @) A\
[ INIQ
NS
—

N Ph

3-(Furan-2-yl)-5-methyl-2-phenylquinoxaline 2mb

66 mg, 46% yield. White solid, mp: 97-98 °C. "H NMR (400 MHz, CDCl,) & 7.94 (d, J = 8.3 Hz, 1H),
7.72 —7.59 (m, 3H), 7.54 (d, /= 7.0 Hz, 1H), 7.52 — 7.42 (m, 3H), 7.39 (d, /= 5.0 Hz, 1H), 6.95 — 6.85
(m, 1H), 6.79 (d, J = 3.7 Hz, 1H), 2.79 (s, 3H); C NMR (101 MHz, CDCl;) § 151.0, 146.3, 142.9,
141.0, 139.7, 139.7, 137.5, 129.8, 129.6, 129.6, 129.5, 129.0, 128.9, 128.4, 127.6, 126.6, 17.1; HRMS
(ESI) m/z calcd for C;oH;5sN,O (MH+) 287.1179, found 287.1183.

Me
@N
N
~
N Ph

3-Cyclohexyl-5-methyl-2-phenylquinoxaline 2ob

76 mg, 50% yield. White solid, mp: 57—58 °C. "H NMR (400 MHz, CDCl;) § 7.92 (dd, J=7.8, 1.4 Hz,
1H), 7.62 — 7.44 (m, 7H), 3.16 — 3.04 (m, 1H), 2.83 (s, 3H), 1.87 — 1.77 (m, 6H), 1.42 — 1.18 (m, 4H);
C NMR (100 MHz, CDCl3) & 158.4, 154.0, 140.7, 140.4, 139.4, 137.1, 129.2, 128.8, 128.7, 128.5,
128.4, 126.8, 42.4, 32.8, 26.3, 25.9, 17.0; HRMS (ESI) m/z caled for C,;H»;N, (MH+) 303.1856, found
303.1863.
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5-Chloro-2- phenyl 3 -(p-tolyl)quinoxaline 2bf

111 mg, 67% yield. White solid, mp: 144—145 °C. "H NMR (400 MHz, CDCl;) & 8.08 (dd, J = 8.4, 1.1
Hz, 1H), 7.85 (dd, J=17.5, 1.1 Hz, 1H), 7.68 — 7.63 (m, 1H), 7.62 — 7.46 (m, 4H), 7.37 (q, J= 6.5 Hz,
3H), 7.14 (d, J = 7.9 Hz, 2H), 2.36 (s, 3H); *C NMR (100 MHz, CDCl;) § 154.0, 153.5, 141.8, 139.3,
138.9, 138.0, 135.6, 133.1, 130.1, 129.7, 129.7, 129.3, 129.1, 129.0, 128.4, 128.1, 21.4; HRMS (ESI)
m/z caled for Cy;H;¢CIN, (MH+) 331.0997, found 331.1006.

Cl

6-Chloro-2-phenyl-3-(p-tolyl)quinoxaline 21g

134 mg, 73% yield. White solid, mp: 143-145 °C. 'H NMR (400 MHz, CDCL;) & 8.20 (d, J=2.2 Hz,
1H), 8.11 (d, J= 8.9 Hz, 2H), 7.80 (dd, /= 9.9, 3.8 Hz, 2H), 7.75 — 7.68 (m, 2H), 7.55 — 7.45 (m, SH),
7.37—7.27 (m, 3H); C NMR (100 MHz, CDCl3) & 154.1, 153.7, 141.5, 139.7, 138.7, 136.0, 135.7,
133.3, 133.0, 130.9, 130.4, 129.9, 129.8, 129.0, 128.6, 128.4, 128.0, 127.7, 127.6, 127.0, 126.8, 126.3;
HRMS (ESI) m/z calcd for C4H;sCIN, (MH+) 367.0997, found 367.1002.

Ph
N=

C[N/ Ph

Ph
3-Benzyl-2,4-diphenyl-3H-benzo[b][ 1,4]diazepine 6
183 mg, 98% yield. Yellow oil. "H NMR (400 MHz, CDCl;) § 7.71 (dd, J = 6.1, 3.5 Hz, 2H), 7.65 —
7.56 (m, 4H), 7.40 — 7.36 (m, 2H), 7.36 — 7.27 (m, 6H), 7.24 — 7.20 (m, 2H), 7.17 (d, J= 7.1 Hz, 1H),
7.04 (d,J = 6.9 Hz, 2H), 5.65 (t, J=7.9 Hz, 1H), 2.39 (d, J = 7.9 Hz, 2H); *C NMR (100 MHz, CDCl;)

§ 156.4, 139.7 139.3, 138.8, 130.2, 128.8, 128.7, 128.5, 128.4, 128.0, 126.8, 125.8, 51.6, 28.9; HRMS
(ESI) m/z caled for CogHy3N, (MH+) 387.1856, found 387.1859.

ey

3-(2,4-Diphenyl-3H-benzo[b [1 4]d1azep1n 3-ylidene)-3-phenyl-1-(p-tolyl)propan-1-one 7

219 mg, 85% yield. White solid, mp: 135-137 °C. '"H NMR (400 MHz, CDCl;) § 8.29 — 8.18 (m, 2H),
8.05 (dd, J=6.3, 2.7 Hz, 2H), 7.80 — 7.67 (m, 2H), 7.40 (ddd, J = 21.5, 12.8, 6.3 Hz, 7H), 7.31 — 7.25
(m, 3H), 7.04 (dt, J=15.2, 6.8 Hz, 5H), 6.93 (d, J = 7.9 Hz, 2H), 4.05 — 3.90 (m, 2H), 2.27 (s, 3H); *C
NMR (100 MHz, CDCl;) 8 196.1, 158.8, 157.4, 143.7, 141.9, 141.0, 138.2, 136.0, 134.6, 134.5, 133.8,
131.7,131.0, 130.5, 129.0, 128.9, 128.9, 128.8, 128.7, 128.5, 128.2, 128.1, 128.0, 128.0, 127.8, 126.0,
125.7,44.9, 21.6; HRMS (ESI) m/z calcd for C;;H,oN,O (MH+) 517.2274, found 517.2280.
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'"H NMR spectrum of 2af

7 00'l

102°8Z1
0ST'8T1
99¢'8T1
816zt

pos’

1
ovL'6Tl

10

20

£f1 (ppm)

S16



8T L
01€° L
SIEL
Ee' L
1S€°L-
98€° L
09¢° ¢
Waim.:
9L
Gy 9Ly
QO 66h Ly
m FANA
P89 L
m 0"
QS it
(]
Q808
w o:.wV
R £91'8:
M 6918

'HN

Ph
Ph

N
N

o

2ag

H/ 6S

Foor
w001

4.0

WI9L
QEARW
u_n::

£1 (ppm

Ph
Ph

L

N
N

Cl

2ag

|

T
110

T
120

T
140

T
150

T
160

S17



2ah
1
1
PN A
I R
8 8888
- —_—< 0
T T T T T T T T T T T T T T T T T T T T T
0 95 90 85 &0 7.5 7.0 65 60 55 & 45 40 35 30 25 20 1.5 1.0 05 00 -0.5 -l

BC NMR spectrum of 2ah

% —
&g =gy
bl iy
st PN
\ N
Br N Ph
x
T
N Ph
2ah
|
P! |
il
T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 30 40 30 20 10
£f1 (ppm)

S18



08T'8~
we's/
w058

'"H NMR spectrum of 2ai

FsC

Feo9
00y

001

01
Foo'l

-0.5

0.0

0
o

4.0

o
w0

6.0

BC NMR spectrum of 2ai

&c.ﬁ/.

Ph
Ph

X

N
N

FaC

2ai

000'LE
Em.:\

s£°Tl
890°ST1

265STl
seren
8I1T'LT1

192 (21
146821
sl
w6TeLl
Ls£'6214
16621
66T

Nw_dv_\
01zz

o

S [~
0p'sS 1<

-10

7

T
90

T
100

T
110

T
120

T
130

T
140

T
150

T
7

1

f1 (ppm

S19



- 2
S
™
[ o
Le
o0 1— Lﬂ Foos L2
woriE—
o 06TSE—
&
™
Mo
°
[
™
[
Le
A 8994
B SC.EW
58 SIELL
o8
|
°
Fis
w0
[ 6
°
[ <
I " Lopvel
Fe 81’81
z zZog o GOTST
o— o & Porstl
& et | o N sissel
A ey = Gy ECS8LI
T O Iwosti-
© s 3 - 009 see6el
= wozv. = oov 12 LeL6el
2L = 2 oorel
m 658 5 oot
O SBL Foor | o W Ay
O ¢ H3 Q.80
St = TEN 2
s ~
o pers 0 I8 1
S i o S o
Z 6v1'8 0'ss
Lo O
H L o
- @

10

20

70

7

140 130 120 110 100 20 g0
f1 (ppm)
S20

150

160




92" L
2L
96" L
8pE°L
SSE°L
99€'L
ELE°L
8L6°L
S8E'L
L65't
00" £
POb* £
65" L
o' 1
055" L1
S85° L
665" g
995" L
SIS
sisd

680'8:
LED'S:
SOI'8:

£1rs:

'"H NMR spectrum of 2ak
f

Ph
Ph

X

N
N

2ak

F009
009

00T

Fooz

T
4.0

4.5
£1 (ppm

“C NMR spectrum

%du
Q&c&nv
S1€°LL

L89°9T _”/
€18

Soreel

EPIPSI—

Ph
Ph

N
N
2ak

£f1 (ppm)
S21

T T T T T T T
160 150 140 130 120 110 100

T
170




.
Z,
=<
=

5

08
g
=S

—3.839

OMe
N
N
:
N S
2al I 2
b ~"0Me

0.0 5 7.0 6.5 8.0 5.5 5.0 4.5 40 3.5 3.0 2.5 2.0 1.5 L0 0.5 0.0 0.5
£f1 (ppm)
13
C NMR spectrum of 2al
g ¢ EgIezng g 2oy 8
g @ SRaRERS 2 S a
[ SN 1 N I
OMe
e
N
So®
s
2al OMe
| |
i
1
1
1
1 ]
1
|| |||“| . .
o 1 10 10 1% 12 0 w00 % 8§ 70 & 5 © o 10 0
f1 (ppm

S22



weT—

e
%
o
i
[
£8T1T—
Lo
i
=
[ i
s
=
R el
[ i
%
[
i
[
low
+ 8
@
@
[ <
o
[
B
o
i
<
4 =
o e
2
RN | w
Z -3 <
@ 2
o] -
00T %
00§ m Freanidl
002 | o Q
mr B
.m\cc.w wa EWESI—
o a4
[ o
@
2 Q
»
@

S1T8TI—

08981~

9T6'8TI—
POrezi—

1062l
eLetl
wietl
608621 .\

Me

Ph
2ba

e

T
100

T
110

T
120

T
130

T
17

f1 (ppm)

S23



S Leel— 2

(00— g F00€ [ o

2¢a

pSI'L
Ure
LET'L
£5T°L-

f1 (ppm)

860'8T1—

127.5

T
128.0

o

rg

1

f1 (ppm
S24

90

100

NMR spectrum of 2ca

=
s

69T ¢
el
8Lt
ST -

€62 0
L6T'L 4 5
108"L —
pis ]
5
891
89’1y
b A
os' £y,
1

108 &

Ph
2¢a

MNx.mN_\
0L8'8T _\
00T6T1—
LEL'6T1—

Me
‘I\
P
N

068'6T 1~

>
T
6

166621—
z00s1/

00'l
£29
y00z |

ES0EI—

Fioz

Fooz

Sl

991'8
urs
061" 0045 I~
Lors 9YPS 1<
T s

BC NMR spectrum of 2ca

129.0
110

130.5 130.0 129.5
£1 (ppm
130 120

131.0
140

150

I




"H NMR spectrum of 2da
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'"H NMR spectrum of 2ea
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'"H NMR spectrum of 2ga

BOXeaF A % =
LB B =

=0 AV 0T
ZESE2203 KAnesEes

00 00 00 00 00 ®w w L N R e
CRRAIXTT TN

5.5 5.0 4.3 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
CG Qe QOCI\ w
A g3s 238 8
oy oo a %% w ®
i) SoeLiey Sea &
N/ ol N |
F
| | N
S
¥ ' [
P>
N™ "Ph
T ———r—r———r—T———T 2ga
131.5 30.5 129.5 128.5
£1 (ppm
[N}
!
1 ]i
1!
A | ;
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 80 70 60 50 40 30 20

528



"H NMR spectrum of 2ha
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"H NMR spectrum of 2ka
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"H NMR spectrum of 2pa
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'"H NMR spectrum of 2Ib
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