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Abstract: The synthesis of the so tar unknown 3-amino-4-oxo-2-phenyl-4H-l-benzopyran-8- 
acetic acid (3-aminoflavone-8-acetic acid) starting from 2-hydroxy-3-(prop-2-ene)benzaldehyde and 
(Z)-(2-chloro-2-nitmethenyl)benzene is de.~'ribed. 

Flavone-8-acetic acid (1; FAA, NSC 347512, LM 975, Mitolqaxone) has aroused considerable 

attention since the discovery, in the mid-eighties, of its exceptional and selective activity on several murine 

solid tumors that are resistant to most chemotherapeutic drugs, l Unfortunately, these promising properties 

were not confirmed in man and the exploratory clinical trials conducted with this compound led to 

disappointing results.If. 2 

O 

Flavone-8-acetic acid (1) 

The observed discrepancies in activity between animal and man are still difficult to explain since, at 

the present time, the mechanism of action of FAA remains unclear in spite of an abundant literature dealing 

with extensive studies of its biological properties and its pharmacokinetical behaviour) Furthermore, no 

structure-activity relationships are yet apparent although a number of works have been devoted to several 

derivatives of FAA itself 1a-c- a or to related series such as 2-phenylquinoline-8-carboxamides, 5 flavone-8- 

carboxylic acids, 6 (2-styrylchromon-8-yl)acetic acids, 7 xanthenone-4-acetic acids, 8 9-oxo-9,10-dihydro- 

acridines-4-acetic acids 9 and various other topologically connected compounds . l °However ,  to our 

knowledge, no modified FAA bearing a nitrogen atom at the 3-position is hitherto known. 

In this context, we considered the synthesis of the tide compound to be an attractive project with the 

aim of evaluating the biological potentiality of such 3-amino derivatives of 1. 
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This undertaking was all the more interesting for us, since this type of product could be prepared by 

adapting a methodology developed in our laboratory a few years ago to provide access to 2-aryl-3-nitro- 

4H-l-benzopyran-4-ones (3-nitroflavones) via the 2-aryl-3-chloro-3,4-dihydro-4-hydroxy-3-nitro-2H-l- 

benzopyrans.11 This synthesis uses 2-hydroxybenzaldehydes and (Z)-p-chloro-p-nitrostyrenes as starting 

materials. In the present case, the choice of a conveniently substituted 2-hydroxybenzaldehyde is primordial, 

because it must bear in the 3-position (the future 8-position of the flavone), a substituent susceptible of 

giving rise to a carboxymethyl group. 

In this connection, we thought that an ally1 substituent could be a better precursor than the halomethyl 

groups previously employed as intermediates in the preparation of other FAA derivatives.tC. 4e.10 In fact, the 

herein reported strategy reduces the number of operations because it necessitates only one oxidation step to 

obtain the desired carboxylic acid, instead of the multistep procedures involving successive substitutions 

followed by hydrolysis of a cyano group which have been usually described.lc, 4e. 7% sh+ 10 

The required starting 2-hydroxy-3-(prop-2-ene)benzaldehyde (4) was easily obtained on a large scale 

from salicylaldehyde (2). vin a Claisen rearrangement of the intermediate 2-allyloxybenzaldehyde (3) 

according to a known procedure’* outlined in Scheme 1 below : 
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Scheme 1 

Further reactions leading to the wanted 2-aminollavone-g-acetic acid (10) are depicted in Scheme 2. 

Condensation of 4 with (2-chloro-2-nitroethenyl)benzene (5) in tetrahydrofuran in the presence of 

triethylamine gave the benzannelated oxygen-containing heterocycle 6, as a racemate, in the exclusive 

relative configuration 2R, 3R, 4R. ‘la Subsequent ultrasound-assisted oxidation of 6 by pyridinium 

chlorochromate in dichloromethane yielded the oxo-derivative 7 (with the relative configuration 2R, 3s ) 

which was then converted into the nitroflavone 8 by treatment with diazabicyclo[5.4.0]undec-7-ene in 

tetrahydrofuran. Oxidative cleavage of the allylic double bond of 8 was achieved by adapting a procedure 

reported by Sharpless and co-workers, using the system ruthenium (III) chloride / sodium periodate in the 

ternary mixture carbon tetrachloride / acetonitrile I water as solvent,t3 to provide the 3-nitro-4-oxo-2-phenyl- 

4H-l-benzopyran-g-acetic acid (9) in good yield. Finally, catalytic reduction of the nitro group by hydrogen 

in the presence of palladium on charcoal in tetmhydrofuran gave the expected 3-amino-4-oxo-2-phenyl-4H- 

I-benzopyran-g-acetic acid (10; 3-aminotlavone-g-acetic acid).‘4 
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Scheme 2 

Additional experiments, carried out with the object of improving the yield of the aminoflavone 10 

starting from the nitro compound 9, are currently being conducted. 

The biological investigations for the FAA derivatives 9 and 10 are still in progress and their results 

will be reported in the near future together with those obtained for other related products. 
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