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EFFICIENT SYNTHESIS OF 6H-PYRIDO [3,2-bJ CARBAZOLE DERIVATIVES FROM
3-AMINO-1,4-DIMETHYL CARBAZOLE
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The synthesis of 3-amino-1,4-dimethylcarbazole is described and its reaction with
@-ketoesters gives new 6H-pyrido C3,2-bJ carbazole derivatives.
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Since the isolation of ellipticine 1 and methoxyellipticine la and the discovery of
their potent anticancer activity, 1) nume::us syntheses of pyridocal:;:zoles have been repor-
ted. However in contrast with the intense activity directed toward the synthesis of pyrido
C4,3-b] 2), E3,4-b]3),B,2-c], (%,3-9,B8,4-Q, and 2,3-Q 4) carbazoles, very little atten-
tion has been focused on the isomeric pyrido [3,2-b] carbazoles% Surveying the literature,
we have only found papers about 2,4-disubstituted derivatives. 5
We describe now a convenient approach for the construction of 5,11-dimethy1-6H pyrido C3,2-b]
carbazole derivatives making use of 3-amino-1,4-d1’methy1carbazole'\§‘ We have adjusted the
conditions for the synthesis of this latter, yet unknown key intermediate’v@n during the
course of our work in the preparation of nitrocarbazoles. 6 This compound'\g\was obtained in
three steps starting from 5-bromo1'nd01e~}v via 6-bromo-1,4 dimethylcarbazole, "’ 4 first by
nitration in acetic anhydride, followed by reduction with hydrogen under pressure over
palladium charcoal. This latter reaction resulted in the reduction of the nitro group and
the debromination at the 6 position (the presence of the bromine atom is necessary for the
reaction to permit a selective mononitration at the 3 position). Condensation of ethyl
acetoacetate with the amine&led to a non-isolable intermediate which was then cyclized by
heating at 230°C in diphenylether to give the pyridocarbazolone,vz, in 65% yield. This
compound exhibits the lactam-lactim tautomerism. In the solid state CO and NH absorption in
the IR spectrum, and an X-ray crystallographic study 8) clearly established the existence of
the lactam form 7. However in solution, the OH absorption in the IR spectrum (CH3CN) and the
formation of acetoxy compound&during the reaction of\z’with acetic anhydride indicate the
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TABLE 1 : M.P., IR THNMR SPECTROSCOPIC DATA OF CARBAZOLES
ompd IR(KBr) HNMR (DMSO-d6/8ppm)
5 |m.p(°C) _ -
N (v e=Oand N em 7) | 4, H5 H6 H7 He Others
NH : 11.69
5 228 3310 (NH) 7.66 8.03 - 7.77 | 7.33 CH.(1) : 2.u43
1310 (NO,) 3
2 CHy(®) & 2.71
NH : 10.63
. Log  |31%0 (uR) NHp: U4.45
3380,3320,1600 (NH,)| 6.66 | 8.13| 7.06 | 7.36 | 7.36 CHy(1) : 2.43
CH3(4) : 2.50
NH : 11.22, 11.09
1 230 |2280 (M) 7.13 | 8.13] 7.13| 7.u0 | 7.40 gﬂaﬁii : 5'31
1675,1650 (C=0) : : : : : 3 P2
CH : 8.38
CHoCH3: 4.13, 1.23
TABLE 2 : M.P., IR lHNMR SPECTROSCOPIC DATA OF PYRIDO[3.2-b] CARBAZOLES
Compd | p(oc: IR(KBr) _ HNMR ( DMSO-d€/Sppm)
o . -
N (v C=0and NH cm ) | ™ H3 H7 H8 H9 | HI0 Others
* o 3420,3240 (NH) _ . : oo NH : 9.95, 11.01
/ 265 1620 (= 0) 5.73 7.41 7.4l 7.06 8.25 CH3 : 3.11, 2.98, 2.38
NH : 11.03
8 | 170 ig;g ENﬁ % - 7.03 | 7.43| 7.43 | 7.19 | 8.23 | CH, : 2.86, 2.66, 2.46
c=o CHSCHS s 2.46
250  |3400,3300 (NH) ) NH : 7.83, 10.93
 |(sublim|1625 (C.=0) 7.16 | 7.33 | 7.33 | 7.06 | 8.03 CH, : 2.76, 2.59
NH : 9.83, 10.99
10 | 251 i:ig’?gﬁg)(NH) - 5.76 | 7.43 | 7.43 | 7.10 | 8.26 | CH, : 3.10, 2.96
- (CH,),CH, : 2.60, 1.70,0.96
3420,3200 (NH) ~ NH : 9.70, 11.00
1| w0 |[ER0-0800 5.80 | 7.43 | 7.43 | 7.06 | 8.26 | ou *i3710%3.00
CHUCH3)o: 3.23, 1.30
NH : 9,66, 10.89
12 | 265 3”25’Slf% (NH) - - 7.43 | 7.43 | 7.06 | 8.26 | cH. :3.10, 2.96, 2.43,
(sublim)|1B10 (€=0) 3 "1l96
3420,3200 (NH) NH : 9.70, 10.90
13 280 |1670"(C=0) - - 7.40 | 7.40 | 7.06 | 8.20 | CHy :3.06, 2.93, 2.33
CH, :3.86 CpHe : 7.09
2 6Hs
NH : 11.19
15 275 iggg’iggg Eﬁgé) 8.26 | - 7.43| 7.43 | 7.10 | 8.26 | CH, :3.03, 2.90
’ CHyCHy : 4.16, 1.25
NH : 10.93
16 | 264 |3200 (NH) 8.50 | 6.75 7.43| 7.43 | 7.13| 8.23 | CHz : 3.20, 3.00
CHoCHg : 4.16, 1.48
1

(CHBCN) VOH =

3650 and 3550 cm
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existence of the 1act1m form 7a. Structure 8 is confirmed by a single CO absorption on the
IR spectrum (1720 cm” ) and by the desh1e1d1ng of H-3 in the 1H NMR spectrum. In a similar
manner in 50-70% yield condensation of various @-ketoesters with the am1ne~£'1ed to the
corresponding pyridones‘g;lg.

On the other hand, when diethyl ethoxymethylidenemalonate was used, the reaction yielded the
isolable intermediate‘lﬁ’which gave either the 3-carbethoxypyridone\}§;in 60% yield by hea-
ting in diphenylether or the 4-ethoxy pyridine Jé in 33% yield by sublimation in vacuo at
260°C. In the 1light of the in vitro antimitotic activity (Leukemia L 1210 culture cells) of
compound§~z,~§.andlé§ 9 further studies concerning the chemistry and biological activity of
title and related compounds are in progress.
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