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Abstract—An easy and efficient synthesis of 3-chromenylcarbazoles, 3,6-bis-(chromenyl)carbazoles and 3-quinolylcarbazoles is
reported under solvent-free conditions.
� 2007 Elsevier Ltd. All rights reserved.
There is strong interest in the synthesis of carbazole
derivatives due to their intriguing structural features
and promising biological activities.1 Various hetero-
annulated carbazole derivatives have gained consider-
able attention because of their natural occurrence and
the broad spectrum of biological activity associated with
these compounds.2 Of particular interest have been nat-
ural products containing common heterocyclic rings
such as furocarbazoles, pyranocarbazoles, pyrrolo-
carbazoles, indolocarbazoles, pyridocarbazoles and
synthetic analogues thereof. A number of synthetic
methodologies have emerged for their preparation.1–3

On the other hand, there are very few reports on the syn-
thesis of heteroaryl substituted carbazoles,4 and hence a
practical method for the synthesis of such compounds is
desirable. In continuation of our interest on the syn-
thesis of heteroaryl and diheteroarylcarbazoles4c of
biological importance, we herein report a new method
for the synthesis of 3-chromenylcarbazoles, 3,6-bis-
(chromenyl)carbazoles and 3-quinolylcarbazoles.

The synthesis5 and biological activity6 of 3-nitrochrom-
enes have been reported because of their potential as
precursors to a variety of medically important 2H-benzo-
pyran derivatives such as flavonols,7 amines8 and other
important targets.9 We have synthesized novel 3-nitro-
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chromenylcarbazoles by the reaction of salicylaldehydes
and b-nitrovinylcarbazole with DABCO.

b-Nitrovinylcarbazole10 1, 2-hydroxybenzaldehyde 2a–e
and DABCO (50 mol %) were heated at 70 �C for
30 min to furnish chromenylcarbazoles 3a–e in good
yields (Scheme 1). The reaction proceeds via Michael
addition of 2-hydroxybenzaldehyde to b-nitrovinylcar-
bazole followed by aldol condensation. The intermedi-
ate 4-hydroxyflavone was not observed, indicating its
immediate dehydration to the corresponding 3-nitro-
chromenylcarbazoles. We carried out the same reaction
using different bases such as sodium methoxide, triethyl-
amine and piperidine but observed faster and cleaner
reactions with DABCO.

Chromene formation11 was confirmed by 1H and 13C
NMR spectroscopy. In the 1H NMR spectrum of 3a,
the chromenyl 2H proton was observed as a sharp sin-
glet at d 6.8 and the 4H proton appeared as a singlet
at d 8.16. The 13C NMR spectrum of 3a showed the
chromenyl C-2 carbon at 150 ppm indicating that it
was attached to the electronegative oxygen atom. The
structure of product 3d was further confirmed by single
crystal X-ray analysis (Fig. 1).12 All new compounds
were thoroughly characterized by mass and elemental
analysis.

Extending the methodology, we have synthesized bis-(3-
nitrochromenyl)carbazoles by reaction of salicylaldehy-
des with bis-(b-nitrovinyl)carbazole 4 using DABCO.
Bis-(chromenyl)carbazole derivatives 5a–e were
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Scheme 1. Synthesis of 3-(3-nitrochromenyl)carbazoles.

Figure 1. ORTEP diagram of 9-ethyl-3-(6-bromo-3-nitro-2H-chro-
men-2-yl)-9H-carbazole 3d. Hydrogen atoms are omitted for clarity.
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obtained13 as a mixture of two diastereomers in good
yields (Scheme 2). The structures were confirmed
by 1H and 13C NMR spectroscopy. In the 1H NMR of
5a, the 2H and 4H protons were observed at d 6.84
and d 8.17, similar to monochromenyl derivatives 3a–
e. The diastereomeric ratio was calculated from 1H
NMR spectra. At higher temperatures polymerization
of 3,6-bis-b-nitrovinylcarbazole was observed.

Quinolines14 are important and widely used heterocyclic
compounds in organic chemistry, and a variety of meth-
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Scheme 2. Synthesis of 3,6-bis-(3-nitrochromenyl)carbazoles.
ods for the preparation of nitroquinolines have been
reported.15 Direct nitration of quinolines leads to several
regioisomers.16 We have synthesized carbazole-substi-
tuted 3-nitroquinolines using our methodology.

3-(3-Nitroquinolyl)carbazoles were synthesized17 in
good yields under solvent-free conditions in one-pot
by the reaction of b-nitrovinylcarbazole 1 with 2-amino
acetophenone 6 at 40 �C (Scheme 3). The intermediate
dihydroquinoline was not observed, and this indicates
immediate aromatization to quinolines. At higher tem-
peratures (>50 �C) lower yields were obtained due to
the self-condensation of 2-aminoacetophenone and par-
tial polymerization of b-nitrovinylcarbazole. In the 1H
NMR spectrum of 7a, the C-4 methyl group of the
quinoline was observed as a sharp singlet at d 2.76.
The carbazole 4H proton was observed downfield reso-
nating at d 8.47 because of the –NO2 space effect. The
absence of –NH and 2H proton resonances of the quin-
oline indicates complete aromatization. The structure
was also confirmed by single crystal X-ray analysis
(Fig. 2).18 Attempts to synthesize bis-quinolyl deriva-
tives failed due to the polymerization of bis-b-
nitrovinylcarbazole.

In conclusion, we have reported a new, easy and efficient
synthesis of 3-(3-nitrochromenyl)carbazoles, 3,6-bis-(3-
nitrochromenyl)carbazoles and 3-(3-nitroquinolyl)carb-
azoles under solvent-free conditions in moderate to
 min
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Scheme 3. Synthesis of 3-(3-nitroquinolyl)carbazoles.

Figure 2. ORTEP diagram of 9-ethyl-3-(4-methyl-3-nitroquinolin-2-
yl)-9H-carbazole 7a. Hydrogen atoms are omitted for clarity.
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excellent yields. The procedures benefit from short reac-
tion times and one-pot reactions.
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