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Synthesis of llH-Pyrido[2,3-alcarbazoles and 6H-Pyrido[3,2-blcarbazoles 
from 8-Methoxy Bromoquinolines 
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Lahoratoire de Chimie Organiqne Fine et H&hcyclique de I’IRCOF, URA CNRS 1429, 

Institut National des Sciences AppliqueeS dc Rouca, BP 08.7613 1 Mont-Saint-Aignan C&x, France. 

Aldrad: Cross-coupling reaction via substitnted 7-bromoquinolincs 1, 8 and (2-aminophenyl)boric 
acids afforded substitnted 7-(2-aminopbenyl)quinosuinolines 3,-b, 10 from which synthesis of either 1 lH- 
pyrido[2,3-a]carbazoles 4a-b, 11 via C-8 cyclization or 6%pyrido[3,2-b]carbazoles 6a-b, 13 via C-6 
cyclimtion could be achieved. 

INTRODUCTION 

It is well established that the pyridocarbazole ring is an appropriate skeleton to design DNA intercaling 

drugs.’ Some compounds such as ellipticines and olivacines elicit high antitumor properties.l-3 Since the 
discovery of the potent activity of 11%pyrido[2,3-alcarbazolesl and 6H-pyrido[3,2-b]carbazoles,3 numerous 
syntheses have been reported;I14 indoles,4ae but also 3-aminocarbazoles, 4h stilbenes,be substituted benzenes4a 
or quinolimes1s4f were often used as starting materials. Moreover, these methods ofken have low yields due 

either to the large number of step&g or to the presence of several isomers.4c44i 

We here describe an efficient route to 1 lN-pyrido[2,3-alcarbazoles from quinoline and benzene building 
blocks (Scheme 1, Route A). A slight modification of the methodology also gave an interesting route to 
substituted 6Kpyrido[3,Zb]carbazoles (Scheme 1, Route B). 
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RESULTS AND DISCUSSION 

The palladium catalyzed cross-coupling reaction 5 between 7-bromo-S-methoxyquinoline6 (1) and 
phenylboric acids7f was achieved by the Suzuki’s procedureSa to give 7-(2-aminophenyl)-8-methoxyquinolmes 
2a-b, which were hydrolyzed under acidic conditions to the corresponding amino derivatives 3a-b (Scheme 2). 
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(45-76%) 

Scheme 2 

Cyclization of the 7-(2-aminophenyl)-8-methoxyquinobnes 3a-b with boiling pyridinium chloride7 gave 
the 11%pyrido[2,3-a]carbazoles 4sb (Scheme 3, Route A). The 1H NMR spectra and melting points were 
found to be identical with those reported4f%l Besides, diazotation of amino compounds 3a-b,* followed by 
the treatment of the diazonium salts with sodium azides afforded azides 5a-b from which thermal cyclization* 

at C-6 gave ll-methoxy-6Kpyrido[3,Zb]carbazoles 6a-b (Scheme 3, Route B). In the case of 3b, the 
cleavage of the methoxy group to an hydroxy group was observed as expected during the cyclization step. 
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From 7-bromo-8-methoxyquinoline (l), pyridocarbazoles 48-b and 6r-b could be prepared with good yields. 
In order to synthesize more substituted pyridocarbazoles, our methodology has been tested on another 

starting material: 5,7-dibromo-8-methoxyquinoline6 (7). The palladium catalyzed cross-coupling reaction 
between the 5,7-dibromoquinoline (7) and commercial phenylboric acid was achieved under Suzuki’s 
conditions.5a The total regioselectivity observed at C-S when using sodium carbonate-methanol tandem 
afforded, with an excellent yield of 94%, compound 8 on which a second coupling reaction at C-7 gave the 
biaryl derivative 9 (Scheme 4). 
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Scheme 4 

From 9, a C-8 cyclization7 of the amine 10 gave the 5-substituted llH-pyrido[2,3-alcarbazole 11 

(Scheme 5, Route A). Besides, a C-6 cycliition via formation of azide 12 afforded the 5-substituted 6H- 
pyrido[3,2-blcarbazole 13 (Scheme 5, Route B). 
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CONCLUSION 

Starting from 7-bromo-8-methoxyquinoline (l), the 1 lH-pyrido[2,3-alcarbazole (4a) and the I-hydroxy 
derivative (4b) were prepared in 3 steps with respectively 40% and 23% overall yield whereas, in the previous 
syntheses, they were prepared with respectively 7% overall yield in 5 steps from gramine4d and 4% overall 

yield in 3 steps from I-quinolylhydrazine diiydrochloride.1 On the other hand, amines 3a-b could also be used 
for the synthesis of 6H-pyrido[3,2-b]carbazoles 6a-b. The strategy thus developed was also suitable for S- 
substituted 1 lH-pyrido[2,3-alcarbszoles and 6H-pyido[3,2-b]carbazoles. 

EXPERIMENTAL 

General data. Melting points were measured on a Kofler apparatus. lH and 13C NMR spectra were obtained 
on a 200 MHz Bruker AM 200 spectrometer and were recorded in ppm downfield from an internal standard, 
TMS in CDC13 or HMDS in DMSO-de. IR spectra were taken on a Perkin Elmer FT IR 205 spectrometer, and 

main IR absorptions are given in cm-l, Mass spectra were obtained on a JEOL D700 instrument, and elemental 
analyses were performed on a Carlo Erba 1106 apparatus, 
Starting materials. (2-Pivaloylaminophenyl)boric acid was prepared from pivaloylaminobenzene.7f 7-Bromo- 
S-methoxyquinoline (1) and 5,7-dibromo-S-methoxyquinoline (7) were prepared from corresponding 8- 

hydroxyquinolines6 Tetrakis(triphenylphosphine)palladium(0) was synthesized by literature method.g 

General procedure for the cross-coupling reaction between 7-bromo-8-methoxyquinoline (1) or 7- 

bromo-5-phenyl-8-methoxyquinoline (8) and arylboric acids. Required 7-bromoquinoline (1 .O mmol) and 
arylboric acid (1.2 mmol) were added to a solution of potassium carbonate (2M, 1 .O mL) and ethanol (0.5 mL) 
in deoxygenated toluene (10 mL). The resulting mixture was stirred for 0.5h under an argon atmosphere. 
Tetrakis(triphenylphosphine)palladium(0) (35 mg, 0.03 mmol) was added and this mixture was refluxed for 3 

d. Cooling, filtration, extraction with toluene, drying over MgSO4, and solvent removal afforded a crude 
product which was purified by preparative flash chromatography on silica (eluent). 

2,2-Dimethyl-N-(2-(8-methoxy-7-quinolyl)phenyl)propanamide (2a). The foregoing procedure, used with 
7-bromo-8-methoxyquinoline (1) and (2-pivaloylaminophenyl)boric acid, gave 76% (CH&I,/Et,O: 9/l) of 2a 

(oil): lHNMR (CDCI3) B 0.88 (s, 9H, tBu), 3.71 (s, 3H, OCH,), 7.2 (m, 5H, H3.,.,,.30), 7.49 (d, H-I, J= 8.5 
Hz, H51), 7.91 (d, lH, J= 8.5 Hz, %I), 8.03 (dd, lH, J= 8.3-1.7 Hz, H4’), 8.27 (s, H-I, NH), 8.86 (dd, lH, J= 
4.2-1.7 Hz, H,); 13C NMR (CDCl,) 6 26.9, 38.9, 62.1, 121.3, 123.6, 123.7, 124.3, 128.1, 128.9, 129.6, 

130.3, 130.3, 130.6, 135.1, 135.7, 141.9, 149.9, 151.6, 176.5; IR (neat): 3430, 2962, 1681, 1516, 1444, 1359, 
1095. Anal. Calcd for C21HZZNZ02 (334.42): C, 75.42; H, 6.63; N, 8.38, Found: C, 75.13; H, 6.61; N, 8.26. 

2,2-Dimethyl-N-(4-methoxy-2-(&methory-7-quinolyl)phenyl)propanamide (2b). The foregoing 
procedure, used with 7-bromo-8-methoxyquinoline (1) and (5-methoxy-2-pivaloyhuninophenyl)boric acid, 
gave 45% (CH2C&Et~O: 8/2) of 2b (oil): 1H NMR (CDCI,) b 1.19 (s, 9H, tBu), 3.65 (s, 3H, OCH3), 3.79 (s, 

3H, OCH3), 6.83 (d, H-I, .I= 8.9 Hz, IQ, 7.4 (m, SH, H _ 5-31-54, 7.79 (s, IH, NH), 8.03 (dd, H-L, J= 8.3-1.6 3 
Hz, H4’), 8.85 (dd, H-I, J= 4.2-1.6, HZ’); 13C NMR (CDC13) 6 27.4, 39.2, 55.7, 61.8, 111.1, 121.0, 121.5, 
122.1, 123.9, 127.3, 129.0, 130.0, 130.3, 131.0, 131.7, 131.8, 136.0, 142.6, 153.3, 176.7; IR (neat): 3342, 
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2962, 1654, 1498, 1459, 1437, 1357, 1227, 1099. Anal. C&d for C22H2dNZ03 (364.45): C, 72.51; H, 6.64; 
N, 7.69. Found: C, 72.23; H, 6.61; N, 7.46. 

2,2-Dimethyl-N-(2-(8-methoxy-5-phenyl-7-quinolyl)phenyl)propanamide (9). The foregoing procedure, 
used with 7-bromo-5-phenyl-8-methoxyquinoline (8) and (2pivaloylaminophenyl)boric acid, gave 57% 
(CH$&&O: 9515) of 9 (oil): lH NMR (CDCl3) 6 1.06 (s, 9H, tBu), 3.87 (s, 3H, OCHJ), 7.3 (m, lOH, 

C6H5, H3-4-5-31-61), 8.03 (dd, U-I, J= 8.8-1.4 Hz, &), 8.23 (dd, lH, J= 8.6-1.7 Hz, H4’), 8.53 (s, lH, NH), 
8.98 (dd, lH, J= 4.1-1.7 Hz, Hzl); 13C NMR (CDCl,) S 27.2, 39.2, 62.5, 121.4, 124.2, 124.7, 125.1, 127.4, 
127.6, 128.0, 128.4, 128.8, 129.8, 130.5, 130.5, 134.5, 135.4, 136.7, 138.4, 142.4, 150.0, 151.1, 176.9. Anal. 
Calcd for C27H,6N,O, (410.52): C, 79.00; H, 6.38; N, 6.82. Found: C, 78.81; H, 6.21; N, 6.56. 

7-Bromo-5-phenyl-Smethoxyquinoline (8). 5,7-Dibromo-8-methoxyquinoline (7) (1 .O mmol) and 
phenylboric acid (1.2 mmol) were added to a solution of sodium carbonate (2M, 1.0 mL) and methanol (0.5 

mL) in deoxygenated toluene (10 mL). The resulting mixture was stirred for 0.5 h under an argon atmosphere. 
Tetrakis(triphenylphosphine)palladium(O) (35 mg, 0.03 mmol) was added and this mixture was refluxed for 3 
d. Cooling, filtration, extraction with toluene, drying over MgS04, and solvent removal &forded a crude 
product which was purified by preparative flash chromatography on silica (CH,Cl, as eluent). The procedure 
gave 94% of 8 (oil): lH NMR (CDCl,) 6 4.33 (s, 3H, OCH,), 7.47 (dd, lH, J= 8.4-3.6 Hz, H3), 7.55 (III, 5H, 
CbH,), 7.68 (s, lH, &), 8.19 (dd, lH, J= 8.4-1.8 Hz, H4), 8.97 (dd, lH, J= 3.6-1.8 Hz, Hz); 13C NMR 
(CDCl,) b 61.9, 116.0, 121.2, 127.1, 127.8, 128.4, 129.7, 129.8, 134.1, 136.8, 137.5, 143.2, 149.9, 152.6; IR 

(neat): 3060, 3030, 3000, 2930, 1735, 1580, 1500, 1460, 1390, 1370, 1085. Anal. Calcd for C1,H,,BrNO 
(314.19): C, 61.17;H, 3.85;N,4.46. Found: C, 60,99;H, 3.9;N, 4.14. 

General procedure for the hydrolysis of pivalamides (2a-h) and (9). The required pivaloylamino compound 
(1 .O mmol) was added to a 20% solution of sulfkic acid (10 mL) and refluxed for 6 h. The resulting cold 
solution was poured into a mixture of ice and concentrated ammonia. Extraction with ethyl acetate, drying 

over MgS04 and solvent removal afforded a crude product which was purified by preparative flash 
chromatography on silica (eluent). 

7-(2-Aminophenyl)-S-methoxyquinoline (3a). The foregoing procedure applied to 2a gave 70% 

(CH,C12Et20: 4/l) of 3a: mp 194°C; ‘H NMR (CD&) 3.86 (s, 3H, OCH3), 4.95 (s, 2H, NH*), 6.9 (m, 4H, 
H,~.,~m,~,l), 7.43 (dd, lH, J= 8.3-4.2 Hz, H3), 7.48 (d, lH, J= 8.5 Hz, HS), 7.63 (d, lH, J= 8.5 Hz, H& 8.18 
(dd, 1Y J= 8.3-1.7 Hz, H4), 8.99 (dd, lH, J= 4.2-1.7 Hz, H2); 13C NMR (CDCl,) 6 62.1, 116.1, 118.4, 
121.1, 123.3, 124.5, 128.7, 129.0, 130.3, 130.9, 131.5, 135.9, 142.8, 144.5, 149.9, 152.9; IR (KBr): 3450, 
3302, 1628, 1487, 1466, 1361, 1101. Anal. Calcd for C,,H,,N,O (250.30): C, 76.78; H, 5.64; N, 11.19. 
Found: C, 76.67; H, 5.45; N, 11.00 

7-(2-Amino-5-methoxyphenyl)-Smethoxyquinohne (3b). The foregoing procedure applied to 2b gave 79% 
(CH#$Et20: 7/3) of 3b: mp 139’C; 1H NMR (CDC13) b 3.73 (s, 3H, OCH3), 3.79 (s, 2H, NHZ), 3.84 (s, 

3H, OCH,), 6.7 (m, 3H, H31.,~,a), 7.36 (dd, lH, J= 8.3-4.2 Hz, H3), 7.43 (d, H-I, J= 8.5 Hz, Hs), 7.57 (d, lH, 
.I= 8.5 Hz, I.&), 8.11 (dd, lH, J= 8.3-f. 6 Hz, H4), 8.94 (dd, lH, J= 4.2-1.6 Hz, Hz); 13C NMR (CDCI,) 6 
55 5, 62.1, 114 6, 116.0, 117.5, 121.3, 123.3, 125.6, 129.0, 130 0, 131 4, 135.9, 138.3, 142.7, 149.9, 152.4, 
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152.8; IR (KBr): 3345, 2931, 2825, 1609, 1492, 1460, 1356, 1230, 1098. Anal. Calcd for C17H16N202 
(280.33): C, 72.84; H, 5.75; N, 9.99. Found: C, 72.76; H, 6.01; N, 9.81. 

7-(2-Aminopbenyl)-S-phenyl-8-methoxyquinoline (10). The foregoing procedure applied to 9 gave 91% 
(CH2Cl#t20: 9/l) of 10 (oil): ‘H NMR (CD&) 6 3.91 (s, 3H, OCH,), 4.08 (s, 2H, NH2), 8.85 (m, 2H, 

C6H4), 7.2 (rn, 3H, H3, C&I.& 7.47 (s, SH, C6HS), 7.49 (s, lH, H6), 8.28 (dd, lH, J= 8.6-l. 7 Hz, H,,), 9.01 
(dd, 19 J= 4.1-1.7 Hz, H2); ‘3C NMR (CDCl,) 6 62.2, 116.3, 118.5, 121.1, 124.4, 127.2, 127.5, 128.4, 
128.8, 129.9, 130.9, 130.9, 131.0, 134.5, 136.1, 138.8, 142.9, 144.6, 149.8, 152.0. Ad. Cakd for 

C&,gN20 (326.40): C, 80.96; H, 5.56; N, 8.58. Found: C, 80.73; H, 5.49; N, 8.31. 

General procedure for the synthesis of axides (S-b) and (12) from amines (3a-b) and (10). The required 
ammo compound (2.0 mmol) was added to a solution of water (2.0 nL) and concentrated sulfuric acid (0.6 
mL). The resulting solution was stirred for 10 min and ice-cooled before addition of sodium nitrite (147 mg) in 
water (0.4 mL). After stirring for 45 mitt, sodium azide (167 mg) in water (0.53 mL) was added and stirring 
was continued for 40 min. Treatment with NaHC03, extraction by CH2C12, drying over MgSO4 and solvent 

removal afforded a crude product which was purified by preparative flash chromatography on silica (eluent). 

7-(2-Axidophenyl)-8-methoxyquinoline (5a). The foregoing procedure applied to 3a gave 93% (ethyl 
acetate) of Sa: mp 113’C; lH NMR (CDCl,) 6 3.91 (s, 3H, OCH3), 7.3 (m, 6H, H3-5-3~-4’-5~-6~), 7.56 (d, lH, 
J= 8.4 Hz, I-&j), 8.12 (dd, lH, J= 8.3-f. 7 Hz, H4), 8.96 (dd, H-I, J= 4.2-l. 7 Hz, Hz); 13C NMR (CDC13) 6 

61.9, 118.3, 121.2, 122.2, 124.4, 128.9, 129.2, 129.3, 129.9, 130.1, 131.6, 135.8, 137.8, 142.6, 149.5, 153.3; 

IR (KBr): 2934, 2126, 1488, 1459, 1357, 1302, 1094, 1066. Anal. Calcd for C16H12N40 (276.30): C, 69.55; 
H, 4.38; N, 20.28. Found: C, 69.21; H, 4.29; N, 19.96. 

7-(2-Axido-S-methoxyphenyl)-S-methoxyquinoline (Sb). The foregoing procedure applied to 3b gave 81% 
(CH2Cl$‘Et~O: 7/3) of Sb (oil): 1H NMR (CDC13) 6 3.83 (s, 3H, OCH3), 3.94 (s, 3H, OCH,), 7.2 (m, 3H, 

H3~.4~-6~), 7.42 (d, lH, J= 8.4 Hz, H5), 7.44 (dd, lH, J= 8.3-4.2 Hz, H3), 7.61 (d, lH, J= 8.4 Hz, IQ, 8.19 
(dd, lH, .I= 8.3-1.7 Hz, HJ, 8.98 (dd, lH, J= 4.2-1.7 Hz, H2); TR (KBr): 3379, 2929, 2834, 2359, 1600, 
1579, 1484, 1460, 1357, 1105. Anal. Calcd for C17Hr4N402 (306.33): C, 66.66; H, 4.61; N, 18.29. Found: C, 
66.41; H, 4.47; N, 18.03. 

7-(2-Axidopbenyl)-8-methoxy-Sphenylquinoline (12). The foregoing procedure applied to 10 gave 84% 
(CH&l2/Et20: l/l) of 12 (oil): rH NMR (CDCl,) b 3.97 (s, 3H, OCH,), 7.4 (m, 1 lH, H36-3~-4~-5t~l, C6Hs), 
8.28 (dd, lH, J= 8.5-1.7 Hz, I&), 8.99 (dd, lH, J= 4.1-l. 7 Hz, H2). Anal. Calcd for C22Hr,jNdO (352.40): C, 
74.98;H,4.58;N, 15.90.Found:C,74.87;H,4.47;N, 15.52. 

General procedure for the synthesis of llH-pyrido(2,3-alcarbazoles (4a-b) and (11) from amines (3a-b) 
and (10). Anhydrous pyridinium chloride (5g) at the boiling point was added to the required amine (0.35 
mmol) and the mixture was refluxed for 20 min. The resulting hot solution was poured into a mixture of ice 

and concentrated ammonia. Extraction of the aqueous layer by ethyl acetate, drying over MgSO4 and solvent 
removal afforded a crude product which was purified by preparative flash chromatography on silica (eluent). 
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llIJ-Pyrido[2,3+atbazole (4r). The foregoing procedure applied to 3a gave 76% (hexane/ethyl acetate: 
7/3) of 4a: mp 172”C, litlo 172-173OC, lit11 169’C; IH NMR (CDCl3) 6 7.54 (dd, HI, J= 8.2-4.4 HZ, H3), 

7.3-8.22 (m, 4H, H,-a+IO), 7.64 (d, HI, J= 8.5 Hz, HS), 8.29 (d, lH, J= 8.5 Hz, Q), 8.39 (dd, HI, J= 8.2- 
f.dHz, H4), 9.02 (dd, lH, J= 4.4-i.dHz, Hz), 11.78 (s, lH, NH); 13CNMR(CDC13) 6 111.5, 118.4, 119.7, 

120.1, 120.4, 120.4, 121.3, 123.6, 125.4, 127.0, 135.4, 136.8, 137.4, 139.3, 148.1; IR (KBr): 3300, 1524, 

1458, 1372, 1329, 1296, 1228, 1148. Anal. Calcd for C15HloNz (218.26): C, 82.55; H, 4.62; N, 12.83. 

Found: C, 82.81; H, 4.53; N, 12.81. 

8-Hydroxy-llH-pyrido[2,3-alcarbazole (4b). The foregoing procedure applied to 3b gave 65% (ethyl 

acetate) of 4b: mp > 26O”C, lit’ > 270°C; 1H NMR (DMSO-4) 6 6.94 (dd, H-I, J= 8.7-2.3 Hz, Hg), 7.5 (m, 

4H, H3-5+10), 8.18 (d, HI, J= 8.5 Hz, H& 8.43 (dd, lH, J= 8.2-1.6 Hz, H.,), 8.91 (dd, lH, J= 4.3-1.6 Hz, 

Hz), 9.02 (s, lH, OH), 10.82 (s, lH, NH); IR (KBr): 3332, 2355, 1578, 1526, 1372, 1320, 1235, 1184. Anal. 

Calcd for Cl~HloN,O (234.26): C, 76.91; H 4.30; N, 11.96. Found: C, 76.55; H, 4.07; N, 11.42. 

J-Phenyl-llZ-Z-pyrido[2,3-alcarbazole (11). The foregoing procedure applied to 10 gave 68% 

(CH$I#t20: 9/l) of 11: mp 219°C; ‘H NMR (CDC13) 6 7.5 (m, lOH, H3-7&9-10, CdHs), 8.25 (s, H-I, I&), 

8.45 (dd, lH, J= 8.2-1.6 Hz, I$), 8.99 (dd, lH, J= 4.3-1.6 Hz, Hz), 11.16 (s, lH, NH); IR (KBr): 3175, 

1592, 1560, 1512, 1496, 1458, 1440, 1360, 1345. Anal, Calcd for CZIH14N2 (294.36): C, 85.69; H, 4.79; N, 

9.52. Found: C, 85.43; II, 4.53; N, 9.38. Mass Calcd for CZ1H14N2: 294. Found (CD: 295 (M+l). 

General procedure for the synthesis of 6H-pyrido[3,2-blcarbazoles (6a-b) and (13) from azides (Sa-b) 

and (12). The required azide (1.98 mmol) in 1,2-dichlorobenzenze (13 mL) was slowly heated to 170°C. 

Stirring was continued for 2 h at 170°C before solvent removal under vacuum. The crude solid was purified by 

preparative flash chromatography on silica (eluent). 

ll-Methoxy-6H-pyrido[3,2-blcarbazole (6a). The foregoing procedure applied to 5a gave 69% (ethyl 

acetate) of 6a: mp 238°C; ‘H NMR (CDC13) 6 4.44 (s, 3H, OCH3), 7.4 (m, 5H, H3+7-&, 8.17 (s, lH, NH), 

8.24 (dd, lH, J= 8.5-I. 7Hz, H,,), 8.54 (d, lH, J= 7.1 Hz, HlO), 8.92 (dd, H-I, J= 4.1-i. 7 Hz, H,); I3C NMR 

(DMSO-d6)661.6, 100.5, 110.4, 118.8, 119.1, 120.0, 121.2, 123.5, 127.4, 128.3, 135.3, 135.5, 140.3, 142.1, 

145.8, 150.4; IR (KBr): 3000, 1637, 1612, 1488, 1453, 1410, 1364, 1263, 1094. Anal. Calcd for C&Hl2NZO 

(248.29): C, 77.40; II, 4.87; N, 11.28. Found: C, 77.17; H, 4.56; N, 11.06. Mass Calcd for Cr6HlzN~0: 248. 

Found (CI): 249 (M+l). 

9,11-Dimethoxy-6H-pyrido[3,2-bjcarbazole (6b). The foregoing procedure applied to 5b gave 52% 

(CH,Cl#t20: 713) of 6b: mp 226°C; ‘H NMR (CDCl,) in 4.00 (s, 3H, OCH3), 4.44 (s, 3H, OCH3), 7.16 (dd, 

lH,J= 8.4-2.1 Hz, Ha), 7.34 (d, lH,J= 8.9Hz, H,), 7.38 (dd, lH, J= 8.4-4.1 Hz, H3), 7.46 (s, lH, H5), 7.99 

(s, lH, NH), 8.06 (d, lH, J= 2.4 Hz, H,,), 8.22 (dd, lH, J= 8.4-I.7 Hz, H4), 8.89 (dd, lH, J= 4.1-1.7 Hz, 

Hz); IR (KBr): 3058, 2990, 2931, 1624, 1490, 1464, 1364, 1206, 1098. Anal, Calcd for C17H14N202 

(278.31): C, 73.37; H, 5.07; N, 10.07. Found: C, 73.19; H, 4.94; N, 9.74. 

ll-Methoxy-S-phenyl-6H-pyrido[3,2-b]carbazole (13). The foregoing procedure applied to 12 gave 93% 

(CH$&/ethyl acetate: l/l) of 13: mp 194°C; 1H NMR (CDCl3) 6 4.46 (s, 3H, OCH,), 7.4 (m. 9H, H3-7.8-9, 

C6H,), 8.15 (s, lH, NH), 8.18 (dd, lH, J= 8.7-1.6 Hz, H.,), 8.56 (d, lH, J= 7.6 Hz, Hlo), 8.91 (dd, lH, J= 
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3.9, I.dHz,H& 13CNMR(CDC13)661.9, 109.9, 113.5, 119.1, 119.9, 119.9, 122.1, 124.3, 126.6, 127.4, 

127.8, 129.2, 130.7, 132.8, 135.6, 136.8, 138.2, 141.4, 146.2, 150.4; IR (KBr): 3061, 1612, 1489, 1452, 

1396, 1378, 1240, 1094. Anal. Calcd for C22H,6N20 (324.39): C, 81.46; H, 4.97; N, 8.64. Found: C, 81.19; 

H, 4.94; N, 8.34. 
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