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A NEW SYNTHESIS OF 6,7-DICHLORO-DIBENZO[c,f][2,7]-NAPHTHYRIDINES

via PHOTOCYCLIZATION
Submitted by S. Vijayalakshmi and S. P. Rajendran”
(11/28/97)
Department of Chemistry
Bharathiar University

Coimbatore-641 046, INDIA

Substituted naphthyridines are of importance because of their bactericidal and fungicidal
properties.'* Many of the benzo and dibenzonaphthyridines exhibit chemotherapeutic behavior.*
Earlier reports™® showed that dibenzo[c,f][2,7]naphthyridines were synthesized from N-phenylcar-
bamoyl coumarins by the action of Grignard reagents and ketones followed by the annulation with
cyclohexanone. We now report a new photochemical method which can be extended to the synthesis
of derivatives of this system.

Our synthesis starts from o-halo-3-carboxanilidoquinolin-2(1H)ones (1a-g),” which were
obtained from 2-oxoquinoline-3-carboxylic acids. The carboxanilides (la-g), on eliminative photocy-
clization afforded dibenzo[c,f][2,7]naphthyridin-6,7-(SH,8H)diones (2a-g), which on treatment with
POCI, in presence of N,N-dimethylaniline,gave 6,7-dichlorodibenzo[c,f][2,7Inaphthyridines (3a-g).
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Table 1. Physical and Spectroscopic Data of Compounds 2a-g*

Compd mp. Yield Elemental Analysis IR '"HNMR MS
(°C) (%) (Found) (cm’) (8) ppm m/z
C H N (M%)
2a. 327329 35 7326 385 1068 1680, 7.2(t,2H, H,&H,)); 7.25-7.6 262
(73.26) (3.79) (10.63) 3100, (m,2H,H, & H,));7.75-8.0
3200 (m,2H,H, & H)); 8.6 (d, 2H,
H,&H,,;J = 8.9Hz); 12.65-12.75
(2H, 2NH two singlets merged)
2b 301 40 69.84 415 959 1670- 3.7(s,3H, OCH,), 7.2-79 292
(69.88) (4.12) (9.54) 1680, (m,5H,H,H, H9,H10
3100- &H,);81(d, 1H,H,;J=
3300 9.12Hz); 9.1 (s, [H, H,);
12.2 (s, 2H, 2NH merged)
2c 280 38 73.88 4.39 10.14 1670, 2.5(s,3H,CH,);7.2-7.8 276
(73.78) (4.42) (10.10) 1680, (m,5H,H,,H,H,H &H,);
3100- 8.0(d, IH, H ,; ] =9.25Hz);
3200 9.0(s, IH, Hy); 12.1 (s, NH);
12.75 (s, 1H, NH)
2d 310 37 69.84 415 959 1670  3.7(s,3H, OCH,); 7.0-74 292
(69.81) (4.11) (9.53) 1690, (m,5H,H, H,,H, H,
3100- &H,);85(d,2H,H &
3200 H,;J=92Hz);9.0 (s, 1H,
H,); 12.7 (s, 1H, NH);
12.9 (s, 1H, NH)
2e 314-315 37 73.88 439 10.14 1670 2.3 (s,3H,CH,); 7.15 (t, 276
(73.85) (4.42) (10.19) 1675, 1H,H,,);7.38(d,2H, H,
3100- & H,;J=8.1Hz);
3200 7.55(d, 1H, H,, J = 10.125Hz);
7.7-1.8 (m, 2H, H, & H,,);
89 (s, 1H, H)); 12.25 (s, IH,
NH); 12.63 (s, 1H, NH)
2f 320-321 37 73.88 439 1014 1670  2.5(s, 3H, CH,); 7.2-7.75 276
(73.78) (442) (10.10) 1680, (m,5H,H, H,,H, H
3100- &H,));8.05(, 1H,H,;J=
3200  8.2Hz);9.0 (s, 1H, H));
12.2 (s, NH); 12.75 (s, NH)
2g  330-332 25 7690 3.87 897 1665  6.75(d, 1H, H,; J = 8.6Hz); 312

(76.94) (3.83) (8.95) 1680,
3300

6.97 (dd, 1H,H,, I =
12.83Hz; J = 2.51Hz, 2.49Hz);
7.3-7.5 (m, 6H, H,, H,, H,,
H,,, H,, & H,,); 7.65 (d, 2H,
H, & H,;; J= 11.3H2); 12.25
(s,| H,NH);12.78(s,IH,NH)

a) Recrystallized from ethy] acetate.
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EXPERIMENTAL SECTION

Melting points were determined on a Boetius microheating table, and are uncorrected. IR spectra
were recorded on a Perkin-Elmer-597 Infrared Spectrophotometer as KBr pellets. '"H NMR spectra
were obtained on a Bruker WH-270 (270 MHz) NMR spectrometer or on an EM-390 (90MHz)
NMR spectrometer in CDCL,. Mass spectra were determined on a Jeol-D300 mass spectrometer or
on Finnigan MAT 8230 GC/Mass spectrometer. Elemental analyses were performed by Cario-Elmer

1106 and Perkin-Elmer model 1240 CHN analyzer.

Table 2. Physical and Spectroscopic Data of Compounds 3a-g

Compd mp?  Yield Elemental Analysis IR 'HNMR MS
&) (%) (Found) (cm™) (8) ppm m/z
C H N M)
3a 165-166 75 6421 270 937 1590, 7.0-7.35(m,2H,H, & H,)); 298
(64.25) (2.66) (9.32) 1605, 7.7-7.9(m,2H,H, & H,)); 300
835 (m, 2H, H, & H);87 302
(m, 2H, H, & H,)
3b 162-163 72 6220 3.03 854 1590 3.4(s,3H, OCH,): 7.2 (s, 1H, 328
(62.23) (3.01) (8.50) 1605 H,));7.64-7.9 (m, 2H, H, 330
&H,);796-80(d, IH, H,; 332
J=8.12Hz); 8.9 (s, IH, H))
3c 170 70 65.18 322 985 1590  2.3(s, 3H,CH,); 7.25 (1H, 312
(65.19) (3.26) (9.80) 1610  H,);7.5-7.9 (m,4H, H,, H,, 314
H,&H, )88 (s, 1H, H,) 316
3d 148 75 6220 3.03 854 1590  4.07 (s, 3H, OCH,);7.4 (t, 328
(62.21) 3.01) (8.50) 1605, IH&H,),7.6-7.7(t, IH, 330
H,); 7.8-7.95 (m, 3H, H,, 332
H, &H,,;8.1(d 1HH,
J=12.1Hz); 8.96 (s, 1H, H,)
3e 156-157 175 65.18 322 9.85 1590 2.6 (s, 3H, CH,);7.46 (m, 312
(65.15) (3.24) (9.81) 1605  2H,H, & H,,);7.68 (dd, 314
1H,H,); J=11.36Hz ,J = 316
2.13Hz, 1.7Hz); 7.9 (m, 3H,
H,, H, & H,,);8.94 (s, 1H, H,)
K § 178 70 65.18 322 895 1590  2.65 (s, 3H, CH,); 6.5-6.7 312
(65.19) (3.26) (8.90) 1610  (d, 1H, H,, J = 8.28Hz); 314
7577 (m,SH, H,, H,H, 316
H, &H); 82 (s, 1H, H)
3g 1811182 70 6878 288 802 1590 7.4 (m4H H,H,H &H,); 348
(68.75) (2.83) (8.05) 1605  7.6(d,4H,H,H H &H ), 350
797 dd, 1H, H,,, I =836Hz, 352
J=2.15,1.93Hz); 8.15(d, 1H,
H,,J = 10.8Hz)

a) Recrystallized from ethyl acetate.
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Dibenzo[c,f][2,7]naphthyridin-6,7(SH,8H)diones (2a-g).- A solution of 1 (0.001 mole) in dry
methanol (300 mL) in the presence of triethylamine (4-5 drops) was placed in a quartz tube, purged
with oxygen-free nitrogen for 20 min. and then irradiated with 253.7 nm light for 30-35 h until TLC
analysis showed the absence of the spot corresponding to 1. The product, which had settled at the
walls of the quartz tube, was collected and chromatographed over silica gel (60-120 mesh;50g) using
benzene-ethyl acetate (60:40v/v). The product was then recrystallized from ethyl acetate (Table 1).
6,7-Dichlorodibenzo[c,f][2,7]naphthyridines (3a-g).- Compound 2 (0.001 mole) in phosphorus
oxychloride (10 mL) and N,N-dimethylaniline (3-4 drops) was boiled under reflux for 4 h, cooled
and poured onto crushed ice. The solid that separated was collected, dried and chromatographed over
silica gel (60-120 mesh;50g) using pet.ether-ethy! acetate (9:5). The product was then recrystallized
from ethyl acetate (Table 2).
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