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Abstract : New rearrangements of 2-imino-2H-1-benzopyran-3-carboxamides (1) under action of anthranilic acid (2) as 

A/-nucleophile have been revealed. Starting from readily available 2-imino-2H-1-benzopyran-3-carboxamides (1) and 

anthranilic acid (2) and depending on reaction conditions, 2-(2-oxo-2H-1-benzopyran-2-yl)-3H-quinazolin-4-ones 3a.b and 

2-oxo-2H-1 -benzopyran-3-(A/-2-carboxyphenyl)carboxamides 4a.b have been prepared via the rearrangements. Possible 

mechanisms of these rearrangements have been discussed. 

Compounds comprising coumarin backbone (1-4) are of interest both for the range of pharmacological properties 

and for their chemistry. In view of the ubiquity of coumarin moiety in a variety of biologically active compounds, the 

synthesis of various analogs is important in gauging their potential as a source of chemotherapeutics. From the above 

line of reasoning we directed our research towards the development of a new procedures for synthesis of various 

coumarin derivatives (5-8) of biological interest. 

As part of our continuing studies (5) on reactivity of 3-substituted 2-imino-2H-1-benzopyrans under action of N-

nucleophiles, we wish to report on "unusual" reactions of 2-imino-2H-1-benzopyran-3-carboxamides ( I ) with anthranilic 

acid (2) as a simple and efficient way to obtain different 2-oxo-2H-1-benzopyran derivatives via novel rearrangements (9). 

As shown in Scheme 1, either compounds 3 or 4 were formed (10) depending on reaction conditions. Refluxing of 

compounds 1a.b (5,11) and 2 in degassed toluene afforded compounds 3a.b (12) in moderate yields as only products. It 

is pertinent to note that strong liberation of ammonia was detected. A possible mechanism of coumarin and 4(3H)-

quinazolinone moieties formation via a rearrangement of 2-imino-2H-1-benzopyran-3-carboxamides (1) under action of 

anthranilic acid (2) as A/-nucleophile is shown in Scheme 2. 
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It involves several steps: i) nucleophilic attack of NH2 on C(2) of iminolactone ring (1+2—i); ii) iminolactone ring opening 

a—ID: a n d iii) E/Z isomerization of intermediate Π (Μ->Ί1Ι) and subsequent cyclizations of intermediate HI with formation of 

coumarin and pyrimidin fragments. 
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Scheme 2 

Differently proceeded a reaction (Scheme 1) between compounds 1a.b and 2 in aqueous acidic media (80% acetic acid). 

Refluxing for 2 hours in this solvent gave the other products of a rearrangement — 2-oxo-2H-1-benzopyran-3-(/V-2-

carboxyphenyl)carboxamides 4a.b (13). A mechanism that accounts for the products 4a.b is given in Scheme 3. Indeed, 

at room temperature reactions between 1 and 2. took place without iminolactone ring opening (5) and furnished 

intermediates 5 (14) which were converted into compounds 4 by further boiling. 
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In order to fully characterize compounds 3 and 4 and to compare various methods (15) for coumarin and 4(3H)-

quinazolinone moieties formation, we also synthesized compounds 3. and 4 via Knoevenagel condensation (17,18) of 

cyanomethylquinazolinone 6 (19) and N-acylanthranilic acid a (20) with salicylic aldehydes 9a.b in ethanol and using 

piperidine as catalyst (Scheme 4). 
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In summary, new rearrangements of 2-imino-2H-1-benzopyran-3-carboxamides (1) were revealed. Depending on 

reaction conditions various 2-oxo-2H-1-benzopyran derivatives 3, 4, and § have been synthesized using 2-imino-2H-1-

benzopyran-3-carboxamides (1) and anthranilic acid (2). Syntheses of compounds 3 and 4, as described in Scheme 1, 

are new and efficient alternative routes to these 3-substituted coumarin derivatives utilizing simple precursors 1 and 2. 
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