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Short Note
Dimethyl 6-Amino-1-methyl-9H-carbazole-2,3-dicarboxylate
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Abstract: The title compound (2) was prepared in high yield by catalytic transfer
hydrogenation of the 6-nitro precursor (1), using hydrazine hydrate as the hydrogen source.
Under the conditions employed, the ester groups remain unaffected. The new compound
was fully characterised by elemental analysis, 'H-NMR, '*C-NMR, MS and HRMS data.
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1-Methylcarbazole constitutes an essential fragment of the antitumor alkaloid, olivacine
(1,5-dimethylpyrido[3,4-b]carbazole) [1] and drug candidates derived thereof, like S16020-2 [2]. Such
compounds are known to act as topoisomerase II poisons and as another common structural feature
they possess a heteroaromatic ring fused to the carbazole 2,3-bond. Typically, this is a pyridine unit
(like in olivacine and its isomer, ellipticine [3]), but there are also examples for various diazine-fused
I-methyl- and 1,4-dimethylcarbazoles, exhibiting antitumor activity [4]. Among them, pyridazino[4,5-
b]carbazoles (representing a 3-aza-olivacine scaffold) have been reported by us [5—8] and others [9].
As a key intermediate for the synthesis of these tetracycles, 1-methylcarbazole-2,3-dicarboxylic esters
have been used and the latter were found to provide a convenient access also to some cytotoxic
4-methylpyrrolo[3,4-b]carbazole-1,3(2H,5H)-diones [10], which again feature the 1-methylcarbazole
motif. In the course of extensive structural variation of the A-ring substitution pattern of such b-fused
I-methylcarbazoles, we recently reported the synthesis and cyclisation reactions of some halo- and
nitro-substituted 1-methylcarbazole-2,3-dicarboxylic acid dimethyl esters [11]. As a further extension
of our building-block library, we here describe the convenient preparation of dimethyl 6-amino-1-
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methyl-9H-carbazole-2,3-dicarboxylate (2) from the corresponding 6-nitro compound (1) [11] by a
catalytic transfer hydrogenation protocol.

Whereas catalytic hydrogenation with gaseous hydrogen is a well-established method also for the
reduction of nitrocarbazoles into aminocarbazoles (see, for example [12,13]), employment of a solid or
liquid hydrogen source has the advantage of safer handling and easier reaction monitoring, especially
if elevated temperatures are required. Such protocols, known as catalytic transfer hydrogenation have
also been used in the nitrocarbazole series, and the combination of palladium/carbon as catalyst and
hydrazine hydrate as hydrogen source had been found to be particularly useful for this purpose [14], as
the yields are generally high and there are no non-volatile reagents or by-products involved. On the
other hand, hydrazine hydrate is a strong nucleophile and it is known to react with carbazole-2,3-
dicarboxylic acid esters at elevated temperature to give either carboxylic hydrazides [9] or (after
intramolecular cyclisation) carbazole-fused pyridazinediones [5,9]. We now found that heating (reflux,
30 min) of the nitrocarbazole diester 1 with excess hydrazine hydrate in methanolic solution, using
10% palladium/carbon as catalyst leads to a clean reduction of the nitro group into the amino function,
leaving the ester groups completely unaffected (Scheme 1). Thus, the title compound (2) was isolated
in 88% yield in high purity simply by filtering off the catalyst and subsequent evaporation of the
reaction solution, followed by recrystallisation.
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Scheme 1. Synthesis of dimethyl 6-amino-1-methyl-9H-carbazole-2,3-dicarboxylate (2).

The amino compound (2) was fully characterized by elemental analysis (indicating partial
hydration), 'H-NMR, *C-NMR, IR, MS and HRMS. Expectedly, the transformation of the nitro group
into an amino function is associated with a significant high-field shift of the 5-H and 7-H resonances in
the '"H-NMR spectrum, the NH2 group appears as a broad singulet at 4.84 ppm. The IR spectrum
shows a new, strong absorption band at 3404 cm ™' and the mass spectrum (EI) exhibits the molecular
ion at m/z = 312 as the base peak.

Experimental Section

The melting point was determined on a Kofler hot-stage microscope (Reichert, Vienna, Austria) and
is uncorrected. The IR spectrum was recorded on a Perkin-Elmer Spectrum 1000 instrument (London,
UK), 'H-NMR and '3C-NMR spectra were recorded on a Bruker Avance III 400 spectrometer
(Karlsruhe, Germany). The low-resolution mass spectrum was obtained on a Shimadzu QP5050A DI
50 instrument (Kyoto, Japan), the HRMS was recorded on a Bruker maXis HD QTOF system.
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Dimethyl 6-Amino-1-methyl-9H-carbazole-2,3-dicarboxylate (2)

To a solution of dimethyl 1-methyl-6-nitro-9H-carbazole-2,3-dicarboxylate [11] (1) (171 mg,
0.5 mmol) and 98% hydrazine monohydrate (510 mg, 10 mmol) in MeOH (30 mL) was added 10%
Pd/C (20 mg), and the mixture was refluxed for 30 min. The catalyst was removed by filtration and
rinsed carefully with MeOH. The combined filtrate and washings were evaporated to dryness under
reduced pressure. The residue was suspended in water (10 mL), stirred for 10 min and filtered off
again. Recrystallisation of this material from MeOH/water afforded 137 mg (88%) of the title
compound (2) as yellow crystals, mp 239-240 °C.

IR (KBr): vmax (cm™!): 3404, 3304, 3216, 2948, 1712, 1696, 1500, 1432, 1356, 1272, 1256, 1200,
1098, 1018, 810, 784, 612.

MS (EL 70 eV): m/z =312 (M, 100%), 281 (26), 266 (47), 265 (44), 194 (40), 141 (28).

'H-NMR (DMSO-ds, 400 MHz): & = 11.35 (s, 1H, carbazole NH), 8.42 (s, 1H, 4-H), 7.30 (d, J = 8.5
Hz, 1H, 8-H), 7.29 (d, J = 2.0 Hz, 1H, 5-H), 6.86 (dd, J = 8.7, 2.0 Hz, 1H, 7-H), 4.84 (br s, 2H, NH>),
3.84 (s, 3H, OCHs), 3.83 (s, 3H, OCHs), 2.42 (s, 3H, 1-CHs).

BC-NMR (DMSO-ds, 100 MHz): § = 169.5, 166.4, 142.6, 141.3, 133.6, 131.1, 123.2, 121.2, 120.3,
117.4,116.6,116.4,112.0, 103.7, 52.2, 52.0, 13.9.

Elemental Analysis: Calcd. for Ci7Hi16N204-0.15H20: C, 64.82%; H, 5.22%; N, 8.89%. Found: C,
64.75%; H, 5.00%; N, 8.85%.

HRMS Calcd. for C17H17N2NaO4 ([M+Na]"): 335.1002. Found: 335.1003.
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