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Aim of the work 
 
 

 

In this research work, we aimed to: 

 

1. Study of Riley oxidation reaction of 1-alkyl-3-acetyl-4-hydroxyquinolin-

2(1H)-ones, at different reaction conditions. 

2. Investigate the chemical behavior of α-keto acid towards different 

reagents and conditions.  

3. Utilize of α-keto acid and/or its esters as synthons 

4. Synthesize of quinolinones bearing different nitrogen heterocycles in 

one molecular frame which are expected to be bioactive compounds.  

5. Compare the chemical behavior of α-keto acids and α-keto esters 

towards some nucleophiles. 

6. Study of some physical properties for certain selected new products 

such as Thermal studies; DSC, TGA, and photolysis. 

7. Evaluate biological activity of some new substituted quinolinone 

products, as antimicrobials, antitumors, antioxidants and antiparasites. 
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Abstract 

 

Synthetic Utility of Some Substituted Quinolinones 
 

Heba Hassan Ibrahim 
Department of Chemistry, Faculty of Education, Ain Shams University 

 

Oxidation of 3-acetyl-1-alkyl-4-hydroxyquinolin-2(1H)-ones, via Riley reaction using 

selenium dioxide, produced a mixture of α-keto acids and their dehydrated dimer derivatives. 

The oxidation reaction conditions were optimized through variation of the reaction molar 

ratios, solvent, additives, and time. Also 3-(2-nitroacetyl)quinolinones and 3-acetyl-4-

(difluoroboryloxy)quinolinones were  subjected to this oxidation reaction, in which boron-

complex revealed selectivity to α-keto acids. Alkaline degradation of dimers led to formation 

of the 4-hydroxy-2-oxoquinoline-3-carboxylic acids while under the same conditions α-keto 

acids underwent deoxalylation. α-Keto acids were esterified to give the corresponding α-keto 

esters. Thermolysis and acidic and alkaline hydrolysis of α-keto acids were studied as well as 

halogenation under different conditions. The chemical behavior of both of α-Keto acids and 

esters was studied towards different nucleophiles, such as; amines, hydrazines, 

semicarbazides, and active methylene compounds to afford novel quinolinone derivatives 

bearing heterocyclic substituents, such as triazines. DSC and TGA thermal studies of some 

selected new products were carried out revealing their thermal stabilities. Certain new 

substituted quinolinone products were screened for their biological activity in which some 

products indicated significant antimicrobial, antitumor, antioxidant and antiparasitic 

activities. 

 

Keywords: oxidation, selenium dioxide, quinolinone, α-keto acid, heterocyclization, thermal 

analysis, biological applications 
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Summary 

 

Synthetic Utility of Some Substituted Quinolinones 

 

 This research work focused on oxidation 3-acetyl-1-alkyl-4-

hydroxyquinolin-2(1H)-ones in order to utilize the oxidized product in 

preparation some new derivatives of quinolinone. These derivatives were 

targeted due to their expected biological applications. The chemical and 

spectral properties were studied as well as the effect of some selected 

products against bacteria, fungi, tumors and parasites have been screened. 

 3-Acetyl-1-alkyl-4-hydroxyquinolin-2(1H)-ones were subjected to the 

known Riley oxidation, using selenium dioxide in refluxing dioxane, to give 

two unexpected products; 2-(1-alkyl-4-hydroxy-2-oxo-1, 2-dihydroquinolin-3-

yl)-2-oxoacetic acids 5a,b and 1'-alkyl-2-(1-alkyl-2,4-dioxo-1,2-

dihydroquinolin-3(4H)-ylidene)-1'H-spiro-[pyran-4,3'-quinoline]-

2',3,4',5,6(2H)-pentanones 6a,b (R = CH3, C2H5). Furthermore, the oxidation 

reaction of these two acetyl derivatives 1a,b was carried out under different 

molar ratios of the reagent, selenium dioxide. It was observed that duplicate 

amount of selenium dioxide gave the highest yield of α-keto acids 5a,b. 

Studying of the effect of the reaction solvent revealed that boiling dioxane can 

be the solvent of choice which leads to the highest yield percentage of α-keto 

acids 5a,b. The inspection of the proper reaction time showed that four hours 

are enough to get the highest yield. The effect of various additives showed that 

presence of nitric acid may improve the yields while presence of other acids or 

bases as well as presence of water diminished the yields. As a result of this 

reaction study it is concluded that the reaction’s optimum conditions are: 

usage of dry dioxane at boiling, molar ratio of acetyl derivative/selenium 

dioxide is 1:2 and reaction time is four hours.  


