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2-(Pyrazin-2'-yl)-1,8-naphthyridine-4-carboxylic acid (18). The synthetic procedure as described
for 4 was followed. The mixture of 2-acetylpyrazine (14, 82 mg, 0.67 mmol), 10 (222 mg, 0.80 mmol),
KOH (220 mg, 3.93 mmol), and EtOH (15 mL) was refluxed for 20 h. Treatment of the crude product
with water, CH,Cl,, and HOAc gave 18 as a colorless solid (133 mg, 79%), mp > 280 °C: 'H NMR
(DMSO-dg) 6 9.76 (s, 1H), 9.27-9.22 (m, 2H), 8.99 (s, 1H), 8.89-8.85 (m, 2H), 7.80 (dd, J = 4.2, 8.4 Hz,
1H); °C NMR (D,0/CD;OD/KOH) & 173.4, 156.5, 155.0, 154.9, 150.0, 149.5, 145.5, 145.0, 143.6,
137.6, 124.3, 120.7, 118.0; IR (ATR, cm™) v 1716, 1586. Anal. Calcd for C;3HgN40,-0.5 H,O (261.24)
C,59.77; H, 3.47; N, 21.45. Found: C, 59.83; H, 3.49; N, 21.38.

2-(1'H-pyrrol-2'-yl)-1,8-naphthyridine-4-carboxylic acid (19). The synthetic procedure as
described for 4 was followed. The reaction of 10 (138 mg, 0.50 mmol), 2-acetylpyrrole (15, 55 mg, 0.50
mmol), and KOH (108 mg, 1.92 mmol) in EtOH (10 mL) for 40 h gave 19 as a yellow precipitate.
Treatment of the crude product with water, CH,Cl,, and HOAc gave a yellow solid (70 mg, 59%), mp
249-251 °C: "H NMR (DMSO-dg) & 11.95 (s, 1H), 9.01 (dd, J = 1.8, 4.5 Hz, 1H), 8.98 (dd, J = 1.8, 8.1
Hz, 1H), 8.29 (s, 1H), 7.55 (dd, J = 4.5, 8.1 Hz, 1H), 7.13 (m, 1H), 7.03 (m, 1H), 6.25 (m, 1H); °C
NMR (DMSO-d¢) 6 167.2, 156.3, 153.4, 152.9, 139.4, 135.2, 130.7, 123.7, 121.5, 119.2, 118.0, 112.1,
110.3; IR (ATR, cm'l) v 1617, 1571. Anal. Calcd for C3HgN30,'1.2H,0 (260.85): C, 59.86; H, 4.40; N,
16.11. Found: C, 60.12; H, 4.20; N, 15.95.

2-(1',10’-Phenanthrolin-2'-yl)-1,8-naphthyridine-4-carboxylic acid (20). The synthetic procedure
as described for 4 was followed. The overnight reaction of 10 (138 mg, 0.50 mmol), 2-acetyl-1,10-
phenanthroline (80 mg, 0.36 mmol), and KOH (110 mg, 1.96 mmol) in refluxing EtOH (10 mL)
produced a yellow precipitate. Treatment of the crude product with water, CH,Cl,, and HOAc gave 20
as a colorless solid (105 mg, 83%), mp > 300 °C: "H NMR (DMSO-d¢) & 9.50 (s, 1H), 9.28-9.22 (m,
3H), 9.04 (d, J=8.4 Hz, 1H), 8.77 (d, J = 8.1 Hz, 1H), 8.57 (dd, J = 1.2, 8.1 Hz, 1H), 8.12 (s, 2H), 7.86
(dd, J=4.5, 8.1 Hz, 1H), 7.79 (dd, J = 4.2, 8.4 Hz, 1H); °C NMR (D,0/CD;OD/KOH) & 173.2, 157.2,
154.4, 153.4, 152.3, 149.4, 146.7, 143.9, 143.5, 137.6, 137.2, 137.1, 128.9, 128.7, 127.3, 126.5, 123.6,
123.2, 120.9, 120.4, 119.1; IR (ATR, cm™) v 1658, 1631, 1596, 1572, 1533. Anal. Calcd for
C21H12N40,:0.8H,0 (366.76): C, 68.77; H, 3.74; N, 15.28. Found: C, 68.52; H, 3.48; N, 15.21.



