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SYNTHESIS OF 5-HYDROXYMETHYL-11-METHYL-6H-PYRIDO[4,3-b]CARBAZOLE AND
5-FORMYL-11-METHYL-6H-PYRIDO[4,3-b]JCARBAZOLE (17-OXOELLIPTICINE)

Bruce S. Ross and Sydney Archer*
Department of Chemistry
Cogswell Laboratory
Rensselaer Polytechnic Institute
Troy, New York 12180

Abstract: A synthesis of 5-hydroxymethyl-11-methyl-6H-pyridof4,3-blcar-
bazole and the corresponding 5-formyl derivative, 17-oxoellipticine,3 is
described, the key feature of which is the use of the Krohnkel aldehyde

synthesis to effect the debenzylation of a p-nitrobenzyl-pyridinium salt
under mild conditions.

The need arose for substantial quantities for biological testing of 5-hydroxymethyl-11-
methy1-6H-pyrido[4,3-b]carbazole (6) which necessitated the development of a practical
synthesis for this compound. Of all the synthesesl developed for ellipticine and its
congeners, those of Weller? and Gribble3 appeared to be the most amenable for adaptation to
the preparation of 6. We now report a synthesis of 6 based on a modification of the Weller
ellipticine synthesis.2 The scheme used is shown in Fig. 1.

The methiodide 2 was prepared from 1 as described by Weller.2 In our hands conditions
necessary to effect demethylation with sodium thiophenoxideZ were too drastic to permit the
carbomethoxy group to survive unchanged. The benzyl bromide derivative 34,5 was prepared in
an analogous manner with the hope that it could be removed more easily. Attempted
hydrogenolysis of the benzyl group using conditions described by Pandit® and Brossi’/ for
similar reactions led predominantly to the 1,2,3,4-tetrahydro derivative 9.6,7 Debenzylation
by careful heating of 3 in the presence of palladium or by reaction with various sulfur
nucleophiles such as potassium ethylxanthate8 and thiourea? proved unsatisfactory also.

The p-nitro analog 410 was prepared from 1 in 80% yield by treating the p-nitrobenzyl
bromide salt of 1 with CH3ONa, followed by addition of the methcbromide of ethyl nicotinate
to the reaction mixture.Z When 4 was allowed to react with nitrosodimethylaniline for 5 h at
25°C in the presence of CH3ONa in CHC13-MeOH the ester 511 was obtained in 47% yield after
chromatography and crystallization.1Z This procedure is the one used by Krohnkel3 to prepare
aldehydes from benzyl pyridinium salts. The desired ester 5 was accompanied by a difficultly
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separable red by-product, the elemental analysis and NMR spectrum of which suggested that it
was an adduct, derived fromo 5 and nitrosodimethylaniline, for which we tentatively assign
structure 11.14

Reduction of crude 5 with LAH gave the desired alcohol 5}5 in 56% yield based on 4. The
nitro analog 4 also underwent hydrogenolysis in the presence of palladium on charcoal to

afford 5 in 30% yield; the remainder of the product was the tetrahydroamino analog 10.
Oxidation of 6 with Mn02 gave 7 in 79% yield based on starting material consumed (mp
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270-272°C, 1it.3 mp 266-268°C), an alkaloid known as "17-oxo0ellipticine" previously
synthesized by Gribble.3 The IR spectrum of 7 was identical with that of an authentic
sample.3 NaBHg reduction of 7 returned 6. The N-methyl carbamate §15 was prepared in 61%
yield by treating 7 with CH3NCO in acetone-pyridine solution.
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m.p. 284-289°C (dec). IR (KBr) 3240, 3045, 2945, 1715, 1590, 1420 cm-l. 200 MHz H NMR
(dg-DMSO) s 12.13 (s, 1H), 10.46 (s, 1H), 9.31 (d, 1H), 8.69 (d, 1H), 8.49 (d, 1H),
8.33 (d, 2H), 7.86 (m, 3H), 7.7-7.65 (m, 1H), 7.50-7.47 (m, 1H), 6.20 (s, 2H),
4.13 (s, 3H), 3.41 (s, 3H).

m.p. 203-204°C (dec). IR (KBr) 3300, 2950, 1675, 1600, 1465 em-1. 200 MHz 1N NMR
(dg-DMSO) s 11.50 (s, 1H), 9.73 (s, 1H) , 8.87 (d, 1H), 8.53 (d, iH), 8.38 (d, 1H),
7.80 {d, 1H) , 7.60-7.52 (m, 1H), 7.36-7.29 (m, 1H), 4.10 (s, 3H), 3.33 (s, 3H).
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The benzyl analog 3 failed to react under these conditions.
F. Krohnke, Chem. Ber., 71, 2583 {1938).

m.p. 241°C (dec.}. IR (KBr) 2950, 1700, 1560, 1360, 1245, 1190 cm~l. 200 MHz 1H NMR
(dg-DMSO) & 10.05 (s, 1H), 9.85 (s, 1H), 8.85 (d, 1H), 8.55 (d, 1H), 8.10 (d, 1H), 7.81
(d, 1H), 7.62 (d, 2H}, 7.40-7.25 (m, 1H), 6.89 {(d, 2H), 4.14 (s, 3H), 3.34 (s, 3H), 3.03
(s, 6H).

m.p. 257-258°C (dec). IR (KBr) 3380, 3090, 1600 cm-1. 200 MHz lH NMR (dg-DMSG) 11.46
(s, 1H), 9.71 (s, 1H), 8.43 (d, 1H), 8.39 (d, 1H), 8.08 (d, 1H), 7.62-7.48 (m, 2H),
7.30-7.22 (m, lH}, 5.25 (m, 3H), 3.32 (s, 3H).

m.p. 213-214.5°C (dec). IR (KBr) 3305, 1685, 1415, 1260, 1240 em~1. 100 MHz 14 NMR
(dg-DMSO) & 11.62 (s. 1H), 9.72 (s, 1H), 8.46 (d, 1H), 8.39 (d, 1H), 7.97 (d, 1H),
7.61-7.54 (m, 2H), 7.32-7.28 (m, 1H), 7.04 (d, 1H), 5.77 (s, 2H), 3.34 (s, 3H), 2.60 (s,
3H).
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