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Abstract: An acid-catalysed conversion of N-arylcarboxy-4-
quinazolinones into 2-(2-aminoaryl)-4(1H)-quinazolinones has
been observed. This reaction allows for a nucleophilic aromatic
substitution reaction between aminobenzoic acids and 4-chloro-
quinazolines to form N-arylcarboxy-4-quinazolinones to be fol-
lowed in situ by a conversion into 2-(2-aminoaryl)-4(1H)-
quinazolinones in a one-pot tandem process.

Key words: rearrangement, tandem reaction, nucleophilic aromatic
substitution, bicyclic compounds, fused ring systems

N-Arylcarboxy-4-quinazolinamines (such as may be ac-
cessed from intermediate I) have long been of interest for
their anti-inflammatory properties.1 On attempting to iso-
late the product of an acid-catalysed nucleophilic aromat-
ic substitution reaction between aminobenzoic acid II and
4-chloropyrido[3,2-d]pyrimidine (III), the unexpected
product from an acid-catalysed rearrangement, 2-(3-ami-
no-2-pyridinyl)-4(1H)quinazolinone (IV) was observed
(Scheme 1).

Quinazolinones such as IV are a common scaffold, with
over 16000 2-phenyl-4(1H)-quinazolinone-containing
compounds currently listed in the literature.2

A repeat of the reaction in the absence of HCl yielded the
expected product of nucleophilic aromatic substitution
(I). When 2-(pyrido[3,2-d]pyrimidin-4-ylamino)benzoic
acid (I) was heated with HCl, complete conversion into 2-
(3-amino-2-pyridinyl)-4(1H)-quinazolinone (IV) was ob-
served.

Scheme 1 Reagents and conditions: (a) i-PrOH, 140 °C, 1 h; (b)
HCl, i-PrOH, 140 °C, 1 h.

The heating of N-arylcarboxy-4-quinazolinamine I to 80
°C in DMSO for 48 hours using real-time elevated tem-
perature NMR confirmed that no thermal rearrangement
was observed, consistent with the conversion into
quinazolinone IV being acid-catalysed. A possible mech-
anism for this reaction is shown in Scheme 2. Support for
this possible mechanism is offered by the observation of
formic acid in an NMR sample of the crude reaction mix-
ture.

Scheme 2 Proposed mechanism

Intramolecular condensations of aromatic acids with pyri-
midines have long been known.3 Conditions reported in
the literature for such condensations include H2SO4,

4

SOCl2
5 and pyridine in acetic anhydride.6 However, to the

best of our knowledge, the condensation of an aromatic
acid with a pyrimidine nitrogen, with the concomitant ring
opening of the pyrimidine and loss of the C2 carbon of the
pyrimidine ring (presumably as formic acid under aque-
ous acid-catalysed conditions) has yet to be reported.

The observed reaction highlights a potential instability of
N-arylcarboxy-4-quinazolinamines to acidic conditions.
In addition this reaction may also allow an additional
route to the direct preparation of 2-(2-aminoaryl)-4(1H)-
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quinazolinones from 4-haloquinzolines and aminobenzo-
ic acids.

Aminobenzoic acid has been shown to react with a range
of quinazolines (Scheme 3, Table 1).

Scheme 3 Reagents and conditions: (a) HCl, i-PrOH, 140 °C, 1 h.

The reaction worked well with various pyridopyrimidines
(Table 1, entries 2–4), however the attempted reaction
with 4-chloropyrimidine (Table 1, entry 5) showed no dis-
cernable quinazolinone formation.

The reaction with 4-chloropyrido[3,2-d]pyrimidine has
been shown to occur with a range of aminobenzoic acids
(Scheme 4, Table 2).

The reaction gave higher yields with electron-rich aromat-
ic amines (Table 2, entries 2 and 3), than with the
electron-poor aromatic amine (Table 2, entry 4). The at-
tempted reaction with a non-aromatic acid (Table 2, entry

5) showed multiple products, but no discernable product
analogous to the previous reactions.

Scheme 4 Reagents and conditions: (a) HCl, i-PrOH, 140 °C, 1 h.

Interestingly, attempts to carry out the reaction with ami-
nopyridine carboxylic acids all yielded small amounts of
the same product (Table 3), which is thought to derive
from self-condensation of 4-chloropyrido[3,2-d]pyrimi-
dine.

It should be noted that the aminopyridine carboxylic acids
(Table 3, entries 1–3) are likely to be protonated under
these conditions, and as such are less nucleophilic. It is
possible that under these conditions, hydrolysis of the 4-
chloropyrido[3,2-d]pyrimidine (III) followed by nucleo-
philic addition of the resulting 3-amino-2-pyridinecarbox-

Table 1 Products of the Reaction of Aminobenzoic Acid with Var-
ious Haloquinazolines

Entry Quinazoline Product Yield (%)a

1 76

2 81

3 66

4 80

5 0

a Isolated yield.
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Table 2 Products of the Reaction of 4-Chloropyrido[3,2-d]pyrimi-
dine with Various Aminobenzoic Acids

Entry Aminobenzoic acid Product Yield 
(%)a

1 81

2 79

3 74

4 41

5 0

a Isolated yield.
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amide (V) to residual 4-chloropyrido[3,2-d]pyrimidine
(III) occurs, which may then be followed by condensation
as before (Scheme 5).7

In summary an apparently novel reaction of N-arylcar-
boxy-4-quinazolinamines8 has been observed, highlight-
ing the instability of such substrates to acidic conditions.
In addition this reaction may also allow an additional
route to the direct preparation of 2-(2-aminoaryl)-4(1H)-
quinazolinones from 4-haloquinzolines and aminobenzo-
ic acids which may be of use when other methods are not
appropriate.

Supporting Information for this article is available online at
http://www.thieme-connect.com/ejournals/toc/synlett.
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Table 3 Products of the Reaction of 4-Chloropyrido[3,2-d]pyrimi-
dine with Various Aminopyridine Carboxylic Acids

Entry Aminopyridine 
carboxylic acid

Product Yield (%)a

1 16

2 10

3 11

a Isolated yield.
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