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Chromones make up a substantial class 
of heterocyclic compounds

Chromones are to be the starting blocks 
for  the synthesis of various organic 
compounds

Derivatives of chromones possess 
biological activity and are used in the 
medicine

Fluorine-containing representatives of 
chromones are not studied practically 
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Synthesis of 2Synthesis of 2--alkoxycarbonylalkoxycarbonyl--5,6,7,85,6,7,8--tetrafluorochromonestetrafluorochromones
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Synthesis of 3Synthesis of 3--ethoxycarbonylethoxycarbonyl--5,6,7,85,6,7,8--tetrafluorochromonestetrafluorochromones

Cyclization of 2-ethoxymethylidenepentafluorobenzoylacetate 
affords 3-ethoxycarbonyltetrafluorochromone
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Acylation of β-oxo esters by polyfluorobenzoyl chlorides are used for 
synthesis of 3-ethoxycarbonylfluorochromones 
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Hydrolysis of 2(3)Hydrolysis of 2(3)--ethoxycarbonylethoxycarbonyl--5,6,7,85,6,7,8--tetrafluorochromonestetrafluorochromones

Acid hydrolysis of 2(3)-
ethoxycarbonylfluoro-
chromones gives series of 
isomeric carboxylic acids; 
that is the way to 
unsubstituted and alkyl or 
arylsubstituted
(tetrafluoro)chromones
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3-Acetyl-4-hydroxytetrafluorocoumarin was obtained as a by-product at hydrolysis of 
3-ethoxycarbonyl-2-methylchromone in a result of chromone-coumarin rearrangement
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Reactivity of 2(3)Reactivity of 2(3)--ethoxycarbonylethoxycarbonyl--5,6,7,85,6,7,8--
tetrafluorochromontetrafluorochromoneses
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Tetrafluorochromones are
multifunctional compounds
having hardly predicted 
reactivity

Direction of nucleophilic attacks
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Reactions of 2Reactions of 2--ethoxycarbonyltetrafluorochromoneethoxycarbonyltetrafluorochromone with methylaminewith methylamine
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Reactions of 2Reactions of 2--ethoxycarbonylethoxycarbonyl--5,6,7,85,6,7,8--tetrafluorochromonetetrafluorochromone
with monoamineswith monoamines
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Reactions of tetrafluorochromoneReactions of tetrafluorochromone--22--carboxylic acidscarboxylic acids with monoamineswith monoamines

Reactions with an excess of 
ammonia give α- aminoacids
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Refluxing with cyclohexyl- and 
hexylamines affords the salts. 
Cyclohexylammonium
salt with an excess of the amine 
forms product of opening chromone
cycle. 
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Reactions of 2Reactions of 2--methylmethyl--5,6,7,85,6,7,8--tetrafluorochromonetetrafluorochromone--33--carboxylates carboxylates 
with monoamineswith monoamines
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3-Ethoxycarbonylchromones react 
with aqueous ammonia and 
benzylamine at the C-2 position  to 
form α-substituted β-oxo esters, 
which can be transformed into 3-
acetimidoyl-4-hydroxy-coumarins
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Chromone-3-carboxylic
acid forms with aqueous 
ammonia β-aminovinyl-
ketone, which may be 
cyclized into 2-methyl-
tetrafluorochromone.
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Reactions of 2Reactions of 2--methylmethyl--5,6,7,85,6,7,8--tetrafluorochromonetetrafluorochromone--33--carboxylates carboxylates 
withwith the secondary the secondary aminesamines
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Reactions of 3-ethoxy-
carbonylchromones with 
secondary amines give 7-
substituted chromones

Decarboxylation and 
displacement of fluorine atom 
at the C-7 position  take place 
in the reaction of chromone-
3-carboxylic acid with 
secondary amines
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Interaction of 5,6,7,8Interaction of 5,6,7,8--tetrafluorochromonetetrafluorochromone--2(3)2(3)--carboxylatescarboxylates
with  with  αα--dinucleophilesdinucleophiles
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Chromone-3-carboxylates 
react with α-dinucleophiles
at the C-2 to form the 
substituted pyrazoles and 
isoxazoles, which may be 
cyclized into coumarino-
isoxazole(pyrazole). 
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Interaction of 2-ethoxycarbonyl-5,6,7,8-tetrafluorochromone 
with ethylenediamine and its derivatives

Reaction with 
ethylenediamine can 
lead to piperazinone
or the 7-substituted 
product 
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Interaction of  5,6,7,8Interaction of  5,6,7,8--tetrafluorochromonetetrafluorochromone--2(3)2(3)--carboxylatescarboxylates
with aromatic with aromatic dinucleophilesdinucleophiles
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Tetrafluorochromone-2-carboxylates  
react with o-phenylenediamine to 
give quinoxaline.  Benzoxazinone
can be obtained from the reaction 
with  o-aminophenol. 
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3-Ethoxycarbonyl-2-methyl-
tetrafluorochromone is 
cleaved in the reaction with 
o-phenylenediamine
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Interaction of 2(3)Interaction of 2(3)--alkoxycarbonylalkoxycarbonyl--5,6,7,85,6,7,8--tetrafluorochromones with tetrafluorochromones with 
oo--aminothiophenolaminothiophenol

2-Methoxycarbonylchromone with 
o-aminothiophenol forms the 7-
substituted product. 
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Interaction of 3-ethoxycarbonyl-2-
methyltetrafluorochromone with o-
aminothiophenol results in the 
formation of benzothiazole
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Reactions of 3Reactions of 3--ethoxycarbonylethoxycarbonyl--22--methylmethyl--5,6,7,85,6,7,8--
tetrafluorochromonetetrafluorochromone with Swith S--nucleophilesnucleophiles
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Reactions with 
mercaptoacetic acid and 
1,2-ethanedithiol give the 
7-substituted products

Interaction with 
2-mercaptoethanol can 
lead to the formation 
of 7-mono- or 5,7,8-
trisubstituted chromones

17

IOS RASBazyl’ I.T., Kisil’ I.T., Burgart Ya.V.  et al. J. Fluorine Chem. 2000, 103  (1), 3-12.



ConclusionConclusion
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