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ABSTRACT: The first highly accelerated Niementowski reaction of anthranilic
acid with some amides or ketones under microwave irradiation leading to

quinazolinones and quinocline derivatives is described These reactions represent

some examples of efficient microwave irradiation promoted organic condensation

in which the reactions can be carried out in open vessels and provides products of

high purity with simple work up.
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The rapid synthesis of a variety of organic com-
pounds under microwave irradiation has been widely
demonstrated [1-4]. In recent years, the application
of this technique as an efficient and controllable
thermal source has been actively studied for the
heterocyclic synthesis [5-8]. We have recently des-
cribed an efficient and rapid synthesis of a variety of
heterocyclic compounds under microwave irradiation
in an unmodified commercial microwave oven using
unsealed vessels [9]. We present here some preliminary
results concerning the utility of microwave irradia-
tion by the synthesis of a number of variously substi-
tuted quinazolinones and quinoline derivatives from

anthranilic acid and different "two-atom linchpin”
reagents.

RESULTS AND DISCUSSION

The synthesis of many compounds containing
these heterocycles has attracted much attention be-
cause of their potential and wide range of pharmaco-
logical activities [10] and in particular medicinal
important quinoline, quinazoline and acridone alka-
loides [11].

In general, the most common method for the syn-
thesis of substituted 4-keto-3,4-dihydroquinazolines
involves the Niementowski reaction [12] (condensa-
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tion of anthranilic acid and amides) and of acridones,
the Niementowski modification of the Freidlinder syn-
thesis [13} by heating a mixture of anthranilic acid
and a ketone. In practice this approach is restricted
to carry out conveniently because the temperatures
required for the ring cloesures can not be attained or
maintained without decarboxylation of anthranilic
acid [13,14].

We have found that the condensation of anthra-
nilic acid with formamide resulis in the rapid forma-
tion of 4-quinazolinone 1 in high yield when subjected
to microwave irradiation (Scheme}. Thus, treatment
of anthranilic acid with excess of formamide in a
beaker covered by a stemless funnel and irradiation
for a few minutes after usual work up gives the desi-
red 4-quinazolinone 1 in nearly quantitative yield. A
conventional method of preparation of I, takes 4
hours with a yield of 90% is reported [15].

While benzamides do not undergo the Niemen-
towski redction, thipamides does react, The reaction
of thiobenzamide or thicacetamide with anthranitic
acid in N,N- dimethylacetamide (DMAC) [16], on
short microwave irradiation, efficiently produced
2-phenyl-4(3H)quinazelinone 2 and 2-methyl-4(3H)-
quinazolinone 3 respectively (Scheme). The conven-
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tionally thermolysed reactions [15) for the prepara-
tion of 2 and 3 required significantly longer reaction
times (2 hours) and lower yields (50%).

Similarly, the microwave preparation of 3-phenyl-
4(3H)quinazolinone 4 from formanilide and anthrani-
lic acid proceeded cleanly, with a reaction time of 10
minutes in 88% yield. The corresponding conveniio-
nal preparation [17] of 4 after 10 hours resulted the
desired product is only 40% yield.

Furthermore, condensation of anthranilic acid and
cyclohexanone under microwave irradiation led to
the evolution of water and the formation of 1,2,3.4-
tetrahydro-9(10H)acridinone 5 in high yield [13].
When cycloheptanone was used in the same manner
the expected acridone 6 was isolated with no signi-
ficant change in reaction conditions [18].

Furthermore, in order to find the best reaction con-
ditions, the reaction mixtures were irradiated for vari-
able times, microwave power and in different molar
ratios of the reactants. The results are summarized
in Table.

In summary, we have developed a convenient,
efficient and rapid procedure for the synthesis of
quinazolinones and quinoline derivatives using house-
hold unmodified microwave oven. The remarkable fea-
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Table : Reaction of anthranilic acid with reagents A-F(Scheme).

'd irradiation condition® ™
Product
()P/W| vmin | (2)P/W | t/min| Solvent |A-F(cquiv) | yield®
1 210 2 385 . 6 98
2 210 2 . — | pMac® 1 86
3 210 3 385 3 I pMAcY 1.1 81
4 210 6 385 4 — 2 88
5 210 1 185 3 — 3 92
\_ 6 210 1 385 4 — 2 83 J

a. To control the reaction, the irradiation time was carried out in two siages, with a

cooling period between each iradiation.

b Yield of pure, isolated product base on anthranilic acid

tures of this new process are the operational simpli-
city and simple work up of the reaction mixtures
which provides products of high purity. Work 1s con-
lipuing in this area to extend these reactions to other
heterocyclic sysiems.

EXPERIMENTAL
All products are known compounds and their
physical data, infrared and NMR spectra were

essencially identical with those of authentic samples.
Microwave irradiation were carried out in a National
oven, model 5250 at 2450 MHz.

General procedure

A mixture of anthranilic acid (2.74 g, 20 mmol)
and (i) formamide (5.4 g 120 mmol), (ii) thio-
benzamide (2.74 g, 20 mmol) and DMAC (5 mL), (iii)
thivacetamide (1.65 g, 22 mmel) and DMAC (5 mL),
(iv) formanilide (4.84 g, 40 mmol), (v} cyclohexa-
none (5.9 p, 60 mmol), (vi) cycloheptanone (4.48 g,
40 mmol), contained in a tall beaker was placed in
the microwave oven, the beaker was covered with a
stemless funnel and irradiated with power and time
asindicated in Table. The reaction mixtire was allowed
to cool1o room temperature and the resultant residue
recrystallized from ethanol to afford the pure products
1-6.
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