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(32) Il g8’ Juid 50 —Y'¢¥ w5
2,3-Diphenyl quinoxaline 3a. Yield 99%; white solid,
mp: 121-123 °C. IR (KBr) w(cm™): 3048, 2923, 1544,
1441, 1336, 765, 691. *H NMR (500 MHz, CDCls) (ppm):
7.32-7.38 (m, 6H), 7.52 (m, 4H), 7.77 (dd, J = 3.4, 6.4 Hz,
2H), 8.18 (dd, J = 3.4, 9.5 Hz, 2H). 13C NMR (125 MHz,
CDCls) (ppm): 153.50, 141.25, 139.09, 129.98, 129.86,
129.23, 128.82, 128.29.

(3D) lus g Jod (58 —F'e¥ —g i —F S 5
6-Nitro-2,3-diphenyl quinoxaline 3b. Yield 95%;
yellow solid, mp: 175-177 °C. IR (KBr) w (cm™): 3055,
2926, 1520, 1441, 1398, 1340, 699. *H NMR (500 MHz,
CDCl3) (ppm): 7.36-7.57 (m, 10H), 8.29 (d, J = 9.1 Hz,
1H), 8.53 (dd, J = 2.4, 9.1 Hz, 1H), 9.07 (d, J = 2.4 Hz,
1H). ¥C NMR (75 MHz, CDCls) (ppm): 156.33, 155.70,
147.88, 143.59, 139.98, 138.10, 138.03, 130.77, 129.91,
129.83, 129.79, 129.65, 128.74, 128.48, 125.64, 123.31.
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2,3-Diphenyl-6-(2,3-diphenylquinoxalin-7-
yl)quinoxaline 3i. Yield 90%; white solid, mp: 176-178
°C; IR. (KBr) w (cm): 3057, 2931, 1607, 1387, 1341,
1064, 767, 696, 539; H-NMR: (300 MHz, CDCls) (ppm):
7.29-7.37 (dd, J = 2.1, 7.3 Hz, 4H), 7.37-7.40 (dd, J = 3.6,
7.5 Hz, 8H), 7.57-7-59 (d, 8H), 8.27 (d, 2H), 8.35 (d, 2H),
8.81 (s, 1H).). *3C NMR (75 MHz, CDCls) (ppm): 153.34,
152.59, 141.32, 140.49, 139.75, 132.32, 129.87, 128.73,
128.71, 128.65, 128.25, 128.06.

(31) Rt [D— YoF] gy Juid 59 =¥V 5 5
2,3-Diphenyl pyrido[2,3-b]pyrazine 3j. Yield 92%;
yellow solid, mp: 141-143 °C. IR (KBr) w (cm™):
3056, 1544, 1430, 1384, 1332, 1068, 1019, 780, 697.
'H NMR (500 MHz, DMSO0,d6) (ppm): 7.31-7.49 (m,
10H), 7.86 (dd, J = 4.1, 8.2 Hz, 1H), 8.56 (dd, J = 1.3,
8.2 Hz, 1H) 9.14 (d, J = 1.9 Hz, 1H). 3C NMR (125
MHz, CDCls) (ppm): 156.58, 155.34, 154.97, 150.00,
139.14, 138.75, 136.56, 130.68, 130.61, 130.07,
129.94, 128.97, 126.80.

(3K) G231 [D—Y ] g o3 (S (S 950 —F) ot =¥« a5
2,3-Bis(4-methoxy phenyl)pyrido[2,3-b]pyrazine 3k.
Yield 85%; yellow solid, mp: 130-132 °C. IR (KBr) w (cm
1): 2933, 2839, 1605, 1513, 1447, 1384, 1251, 1175, 1023,
833. 'H NMR (300 MHz, CDCls3) (ppm): 3.84 (d, 6H),
6.85-6.91 (m, 4H), 7.53-7.68 (m, 5H), 8.45 (dd, J = 1.8,
8.4 Hz, 1H), 9.11 (dd, J = 1.8, 4.2 Hz, 1H). 3C NMR (75
MHz, CDCIlz) (ppm): 160.72, 155.79, 154.20, 153.55,
149.84, 137.80, 135.87, 131.83, 131.26, 131.18, 130.70,
124.76, 113.93, 113.63, 55.35, 55.30.

(31) 2330 [b— Yo¥'] 52 gt (Joid 335398 —F) gt — ¥ 5 3
2,3-Bis(4-fluoro  phenyl)pyrido[2,3-b]pyrazine  3l.
Yield 92%; yellow solid, mp: 140-142 °C. IR (KBr) w (cm
1): 2925, 1728, 1597, 1548, 1508, 1446, 1386, 1331, 1226,
832. 'H NMR (500 MHz, CDCls) (ppm): 7.02-7.09 (m,
4H), 7.53-7.63 (m, 4H), 7.72 (dd, J= 4.1, 8.3 Hz, 1H), 8.49
(dd, J=1.8,8.3 Hz, 1H), 9.17 (dd, J = 1.8, 4.1 Hz, 1H) 3C
NMR (75 MHz, CDCls) (ppm): 165.26, 165.13, 161.93,
161.81, 154.98, 154.35, 153.37, 149.73, 138.00, 136.17,
134.42, 134.37, 134.03, 133.98, 132.32, 132.21, 131.88,
131.77,125.44, 115.88, 115.64, 115.59, 115.35.

(3m) o231 [e=Ye¥] g gt [b—Y )] gidiast S 5
Acenaphtho[1,2-b]pyrido[2,3-e]pyrazine 3m. Yield
91%; white solid (partial to yellow), mp: 225-227 °C. IR
(KBr) w (cm™): 3050, 1612, 1562, 1432, 1372, 1212,
1097, 1034, 827, 772. *H NMR (300 MHz, CDCl3) (ppm):
7.72 (dd, J = 2.4, 8.0 Hz, 1H), 7.86 (m, 2H), 8.14 (dd, J =
2.4, 8.0 Hz, 2H), 8.41 (d, J = 6.9 Hz, 1H), 8.55 (m, 2H),
9.12 (m, 1H). 3C NMR (75 MHz, CDCls) (ppm): 157.11,
154.97, 152.42, 150.67, 138.36, 137.22, 136.43, 131.22,
130.92, 130.24, 130.04, 129.98, 128.97, 128.73, 124.34,
123.36, 122.35.
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(30) S g8 Juid 59 — V(¥ — o —F S
6-Methyl-2,3-diphenyl quinoxaline 3c. Yield 99%; white
solid, mp: 114-116 °C. IR (KBr) w (cm™): 3054, 2939, 1617,
1549, 1486, 1444, 1341, 1198, 1056, 1021, 808, 772, 699. *H
NMR (300 MHz, CDCls) (ppm): 2.62 (s, 3H), 7.30-7.53 (m,
10H), 7.60 (dd, J= 1.8, 8.7 Hz, 1H), 7.96 (s, 1H), 8.08 (d, J =
8.4 Hz, 1H). **C NMR (75 MHz, CDCIl3) (ppm): 153.34,
152.59, 141.32, 140.49, 139.74, 139.25, 132.32, 129.87,
129.85, 128.73, 128.71, 128.65, 128.25, 128.06, 21.95.

(30) Al 38 (Juid o g0 —F )t — T <Y 5 53
2,3-Bis(4-methoxy phenyl)quinoxaline 3d. Yield 89%;
white solid, mp: 145-147 °C. IR (KBr) w (cm™): 2932,
2836, 1604, 1510, 1462, 1343, 1292, 1244, 1172, 1025,
831. 'H NMR (300 MHz, CDCls) (ppm): 3.83 (s, 6H), 6.88
(d, J =8.7 Hz, 4H), 7.50 (d, J = 8.7 Hz, 4H), 7.72 (dd, J =
3.6,6.3 Hz, 2H), 8.13 (dd, J = 3.6,6.3 Hz, 2H). 3C NMR
(75 MHz, CDCls) (ppm): 160.17, 153.04, 141.08, 131.55,
131.26, 129.54, 129.02, 113.79, 55.32.

(3€) ol giu (i 939958 —F ) ¥'o¥ S 5
2,3-Bis(4-fluoro phenyl)quinoxaline 3e. Yield 99%;
white solid, mp: 133-135 °C. IR (KBr) w (cm™): 3063,
1600, 1510, 1476, 1395, 1342, 1227, 1158, 1051, 842, 763.
'H NMR (300 MHz, CDCls) (ppm): 7.03-7.09 (m, 4H),
7.49-7.54 (m, 4H), 7.80 (dd, J = 3.3, 9.6 Hz, 2H), 8.16 (dd,
J =3.6, 9.0 Hz, 2H). C NMR (75 MHz, CDCl3) (ppm):
164.88, 161.57, 152.19, 141.20, 135.02, 134.97, 131.84,
131.72, 130.23, 129.16, 115.69, 115.40.

(31) 231 959 O — T ¥ — i 59 —F b w5
5,6-Diphenyl-2,3-dihydro pyrazine 3f. Yield 99%;
white solid (partial to yellow), mp: 152-154 °C. IR (KBr)
w (cm1): 3028, 2943, 2831, 1610, 1551, 1439, 1261, 986,
766, 698. *H NMR (500 MHz, CDCls3) (ppm): 3.69 (s, 4H),
7.23(d, J =7.8 Hz, 4H), 7.30 (m, 2H), 7.39 (d, J = 8.0 Hz,
4H). 3C NMR (75 MHz, CDCl3) (ppm): 45.82, 127.90,
128.13, 129.65, 137.76, 160.31.

(39) 233 [b—Y ) Jgidiast 3308 (58 VA S

8,9-Dihydro acenaphtho[1,2-b]pyrazine 3g. Yield 91%;

yellow solid, mp: 77-79 °C. IR (KBr) w (cm™): 2929, 2838,

1671, 1627, 1483, 1429, 1329, 1111, 961, 824, 771. *H NMR

(300 MHz, CDCls) (ppm): 3.94 (s,4H) 7.71 (m, 2H), 7.94-

8.01 (m, 4H). 3C NMR (75 MHz, CDCl3) (ppm): 158.63,
131.76, 130.69, 128.50, 128.38, 118.78, 118.66, 44.98.

(3N) IS g8 Juid 59 — ¥ ¥V —g )l —F 5
6-Chloro-2,3-diphenylquinoxaline 3h. Yield 95%; hot pink
solid, mp: 118-120 °C; IR. (KBr) w (cm™) (CH,Cl,): 3060,
1467, 1342, 697; 'H-NMR: 8.15 (1H, d, J = 2.5 Hz, H5), 8.08
(1H,d,J=9.0 Hz, H8), 7.68 (1H, dd, J = 2.5, 9.0 Hz, H7), 7.50
(4H, d, J=25,9.0 Hz, H2"), 7.34 (6H, m, H3', H4"); *C-NMR:
15451 (C3), 153.84 (C2), 141.70 (C6), 139.93 (C8a), 138.93,
138.81 (C1"), 135.88 (C4a), 130.66 (C7), 130.20 (C8), 130.08,

130.09 (C2'), 129.36, 128.30 (C3), 128.58 (C5), 128.30 (C4).
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(3n) (LS guS [b— YF] g 3 [h¢f] 39 58 w5 5
Dibenzo[f,h]pyrido[2,3-b]quinoxalin 3n. Yield 90%;
yellow solid (partial to brown), mp: 222-224 °C. IR (KBr)
w (cm1): 3021, 1599, 1540, 1495, 1444, 1357, 1199, 1022,
757, 722. *H NMR (300 MHz, CDCl3) (ppm): 7.72-7.83
(m, 5H), 8.57 (d, J = 8.1 Hz, 2H), 8.68 (d, J = 8.4 Hz, 1H),
9.31 (m, 1H), 9.35 (d, J = 8.1 Hz, 1H), 9.55 (d, J = 8.1 Hz,
1H). C NMR (75 MHz, CDClIs) (ppm): 122.92, 123.08,
124.94, 126.54, 127.40, 128.12, 128.22, 129.62, 129.81,
130.95, 131.23, 132.39, 132.58, 137.42, 138.37, 143.86,
145.17, 149.98, 154.62.

(30) 1t [b— ¥eF] g gt Juid 59 —Y'e¥ 5
2,3-Diphenyl pyrido[3,4-b]pyrazine 30. Yield
91%; white solid (partial to green), mp: 160-162 °C.
IR (KBr) w (cm™): 3047, 2963, 1590, 1542, 1383,
1326, 1024, 808, 696. 'H NMR (500 MHz, CDCls)
(ppm): 7.34-7.55 (m, 10H), 7.99 (d, J = 5.7 Hz, 1H),
8.83 (d, J = 5.7 Hz, 1H), 9.60 (s, 1H). 3C NMR (75
MHz, CDCls) (ppm): 157.96, 155.39, 154.49, 147.37,
143.59, 138.27, 136.31, 129.87, 129.80, 129.70,
129.44, 128.44, 121.36.

(3p) 231y [D—F¢F] g0 3 (Uid oS 50 —F Yt — V¥ a8 5
2,3-Bis(4-methoxy phenyl)pyrido[3,4-b]pyrazine
3p. Yield 84%; white solid (partial to yellow), mp:
145-147 °C. IR (KBr) w (cm): 2923, 1604, 1510,
1460, 1383, 1248, 1173, 1028, 835. *H NMR (500
MHz, CDCI3) (ppm): 3.84 (S, 6H), 6.89 (m, 4H), 7.52
(m, 4H), 7.93 (d, J = 5.7 Hz, 1H), 8.77 (d, J = 5.7 Hz,
1H), 9.53 (s, 1H). 3C NMR (75 MHz, CDCl3) (ppm):
160.91, 160.64, 157.42, 154.91, 154.18, 146.99,
143.46, 136.21, 131.47, 131.27, 130.93, 130.83,
121.21, 113.93, 55.37.

(30) 2310 [D—F¢F] 5 gt (Juid 935398 —F Y —F¥ a5 55
2,3-Bis(4-fluoro  phenyl)pyrido[3,4-b]pyrazine 3q.
Yield 92%; orange solid, mp: 132-134 °C. IR (KBr) w (cm
1): 3049, 1597, 1509, 1381, 1325, 1230, 835. *H NMR (500
MHz, CDCls) (ppm): 7.07 (m, 4H), 7.51-7.55 (m, 4H),
7.96 (d, J =5.8 Hz, 1H), 8.83 (d, J = 5.8 Hz, 1H), 9.58 (s,
1H). 13C NMR (75 MHz, CDCls) (ppm): 165.39, 165.21,
162.06, 161.88, 156.62, 154.43, 154.05, 147.56, 143.51,
136.20, 134.17, 132.01, 131.89, 131.88, 131.76, 121.25,
115.92, 115.63.

(3r) 31w [e— ¥ eF] gty [b— 1Y ] gidivst o 5
Acenaphtho[1,2-b]pyrido[3,4-e]pyrazine  3r. Yield
90%; orange solid, mp: 245-247 °C. IR (KBr) w (cm™):
3031, 2922, 1611, 1569, 1424, 1296, 1103, 961, 830, 771.
'H NMR (300 MHz, CDCls) (ppm): 7.82 (m, 2H), 7.97 (d,
J =5.7 Hz, 1H), 8.11 (m, 2H), 8.37 (m, 2H), 8.79 (d, J =
5.7 Hz, 1H), 9.54 (s, 1H). C NMR (75 MHz, CDCls)
(ppm): 157.53, 155.28, 154.06, 147.08, 144.16, 137.17,
136.30, 130.80, 130.68, 130.62, 130.04, 129.93, 128.86,
128.79, 122.98, 122.49, 122.02.
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