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Abstract—Starting from 2-(2-aminophenyl)indole novel triazabenzo[a ]indeno[1,2-c ]anthracen-5-ones could be reached in three
steps through a modified von Niementowski reaction, which involves condensation of anthranilic acids with an S-alkylated
6-mercaptoindolo[1,2-c ]quinazoline. Microwave irradiation in dry media was used in order to improve reactions where conven-
tional heating was limited. © 2001 Published by Elsevier Science Ltd.

For the last two decades, marine natural products have
constituted an important source of inspiration for
chemists and have received increasing attention as a
source of new and useful pharmaceuticals and biologically
active compounds.1 Hinckdentine A (1)2 is an unusual
marine alkaloid which has a unique molecular skeleton
consisting of a seven-membered lactam ring fused to a
indolo[1,2-c ]quinazoline (2). This latest ring system is
little known and its synthesis has been achieved in only
a limited number of ways, mostly involving the use of
2-(2-aminophenyl)indole as starting material (Fig. 1).2,3

In a search for new polyheterocyclic systems with
potential pharmacological value,4 we planned to

prepare new polyheterocyclic compounds (3) from 2-
(2-aminophenyl)indole and by fusing the indolo-
[1,2-c ]quinazoline 2 and the quinazolin-4-one rings.
This synthesis was performed via a modified Niemen-
towski reaction5 inspired by a recent work on the
preparation of base-modified nucleosides by condensa-
tion of anthranilic acid with a suitably protected sugar-
derived 2-alkylthio-1,3-oxazoline.6

In the course of our work on the use of microwaves in
organic synthesis,7 we confirm (last step) that exposi-
tion of the reaction mixtures to microwaves gives strik-
ing reductions in reaction times, good yields and

Figure 1.
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cleaner reactions than for the purely thermal proce-
dures.

Preparation of 6-mercaptoindolo[1,2-c ]quinazoline 5
was easily accomplished (85%) at 60°C by reaction of
the starting 2-(2-aminophenyl)indole with carbon disul-
phide in the presence of potassium hydroxide. What-
ever method was applied (various temperatures and
times) none of the alternative ring closed product,
indolo[3,2-c ]quinoline (e.g. 4), was detected.8 The
Niementowski reaction usually involves the condensa-
tion between anthranilic acids and various amides or
thioamides (in dry media or with solvents).5 In a pre-
liminary approach, our first intention was to fuse the
indolo[1,2-c ]quinazoline and the quinazolin-4-one rings
by condensation of the cyclic thioamide 5 and
anthranilic acid. Unfortunately, whatever conditions
were used (classical thermal heating or microwave irra-
diation) no attempted product was detected. In accor-
dance with a very recent paper cited above (see Ref. 6),
transformation of the mercapto group of compound 5
in a better leaving group was expected to favour the
first nucleophilic attack of the amino group of
anthranilic acid on carbon 6. Then, thermal cyclisation
wil occur with loss of water, to lead to a new polyheter-
ocyclic skeleton (Scheme 1).

Selective S-alkylation of the 6-mercaptoindolo[1,2-
c ]quinazoline 5 was performed with an excess of methyl
iodide, in dimethylformamide, in the presence of
sodium hydride (1 equiv.) as a base. It gave the inter-
mediate 6-methylmercaptoindolo[1,2-c ]quinazoline 6a
in good yield (92%). Formation and use of the S-benzyl
derivative 6b (as described in Ref. 6) was also studied,
but condensation experiments performed have shown
that the best results occurred with the S-methyl com-
pound as starting material.

Condensation of the indoloquinazoline derivative 6a
with anthranilic acid in dry ethanol or n-butanol did
not allowed an access to the attempted ring. Transposi-

tion of such a process (same conditions of solvents and
temperatures) in a microwave oven was also unsuc-
cessful.

Graphite is one of the solids most efficiently heated by
microwaves and is also known for its adsorbing proper-
ties of organic molecules.9 In connection with our
recent work on Pechmann reactions with carbon
graphite/montmorillonite K10 as support,7a we discov-
ered that microwave irradiation10 of a mixture of the
indoloquinazoline 6 and an excess of anthranilic acid (6
equiv.), adsorbed on graphite, led to the cyclised com-
pound 3a11,12 in good yield and in a shorter time than
for the purely thermal procedures (in similar experi-
mental conditions, with same quantity of starting mate-
rials and graphite, a conventional heating gave a very
poor yield of 3a after 24 h) (Scheme 2).

This process was extended to various, anthranilic acids
to give products 3b–d11,12 in various yields. Here again
no by-products were detected and reactions were
cleaner than for the purely thermal procedures (the
yields observed are in accordance with the reactivity of
such anthranilic acids in similar reactions:6 the presence
of an electron withdrawing aromatic system in the
reagent was deleterious to the reaction).

In conclusion, we have described in this paper the
preparation of novel triazabenzo[a ]indeno [1,2-
c ]anthracen-5-ones (3a–c) and triazabenzo[a ]indeno-
[1,2-c ]naphtacen-5-one (3d) by fusion of the quinazolin-
4-one ring and an S-methyl derivative of indolo[1,2-
c ]quinazoline. This synthesis, which was performed via
a rarely described modified Niementowski reaction, is a
further example of the utility of microwaves in organic
synthesis. In connection with published results,13 this
work confirms that failure of conventional thermal
procedures can be substituted by microwave irradia-
tion, allowing easy and rapid access to original hetero-
cycles to be developed with potential pharmaceutical
value.

Scheme 1. Reactions and conditions : (a) CS2, KOH, CH3OH, reflux, 12 h, 92%; (b) NaH, DMF, RX, rt, 20 min, 98% (CH3I), 80%
(C6H5CH2Br).
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Scheme 2. Reactions and conditions : anthranilic acid, graphite, microwaves (P 120 W), 140°C, 30 min.
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Besson, T.; Guillard, J.; Léonce, S.; Pfeiffer, B. Eur. J.
Med. Chem. 1999, 34, 1053–1060.

5. (a) von Niementowski, S. J. Prakt. Chem. 1895, 51,
564–572; (b) Papers describing the Niementowski reac-
tion under microwave irradiation were recently published
in: (i) Rad-Moghadam, K.; Khajavi, M. S. J. Chem. Res.
(S) 1998, 702–703; (ii) Khajavi, M. S.; Afshani, P.; Rad-
Moghadam, K. Iran J. Chem. Eng. 1998, 17, 29–32.

6. (a) Gueyrard, D.; Leoni, O.; Palmieri, S.; Rollin, P.
Tetrahedron: Asymmetry 2001, 12, 337–340; (b) Girniene,
J.; Gueyrard, D.; Tatibouët, A.; Sackus, A.; Rollin, P.
Tetrahedron Lett. 2001, 42, 2977–2980.
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