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Aim of the work

The present thesis aims to:

1. Synthesis of the novel 3-nitropyrano[3,2-c]quinoline-4,5-dione which will be used as the
starting material.

2. Synthesis of pyrazolylquinolinones by treatment of 3-nitropyrano[3,2-c]quinoline-4,5-
dione with some hydrazines.

3. Reaction of 3-nitropyrano[3,2-c]quinoline-4,5-dione with some 1,3-diaza-nucleophiles.
4. Preparation of diazepinyl and thiazepinylquinolinone derivatives by the reaction of 3-
nitropyrano|3,2-c]quinoline-4,5-dione with o-phenylenediamine and o-
aminothiophenol.

5. Study the chemical behaviour of 3-nitropyrano[3,2-c]quinoline-4,5-dione towards some C-
nucleophiles.

6. Reaction of 3-nitropyrano[3,2-c]quinoline-2,5-dione with some 1,2-binucleophiles.

7. Study the chemical reactivity of 3-nitropyrano[3,2-c]quinoline-2,5-dione towards some
1,3-binucleophillic reagents.

8. Synthesis of diazepinyl and thiazepinylquinolinones by the reaction of 3-
nitropyrano[3,2-c|quinoline-2,5-dione with some 1,4- binucleophiles.

9. Reaction of 3-nitropyrano[3,2-c]quinoline-2,5-dione with malononitrile and ethyl

cyanoacetate, as C-nucleophiles.
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Abstract

Reactions of Some Substituted Pyrano[3,2-c]quinolinediones
Dalia Abdel-Kader Abbass Elshobary
Department of Chemistry, Faculty of Education, Ain Shams University

6-Ethyl-3-nitropyrano[3,2-c]quinoline-4,5(6H)-dione (4) was synthesized and its
reactivity towards some 1,2-, 13-, and 1,4-binucleophiles was investigated. Ring
transformation via opening of the y-pyrone ring and heterocyclizations throughout these
reactions led to certain interesting five, six, and seven-membered heterocyclic substituents,
viz. pyrazolyl, pyrimidyl, diazepinyl, and thiazepinyl at position-3 of quinolin-2-one moiety.
Treatment of pyranoquinolinedione 4 with carbon nucleophiles, namely malononitrile and
ethyl cyanoacetate, was also studied. Moreover nucleophilic reactions of 6-ethyl-3-
nitropyrano[3,2-c]quinoline-2,5(6H)-dione (2) with some binucleophiles were described.
These reactions led to several new quinolinones bearing pyrazole, pyrimidine, diazepine, and
thiazepine. Furthermore, reactions of pyranoquinolinedione 2 with some carbon nucleophiles

were investigated affording quinolinones bearing pyridine.

Keywords: Pyranoquinolinedione, pyrazole, ring-opening/ring-closure,

benzodiazepines, pyridine, pyrimidine.
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Summary of Original Work
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Summary of Original Work

3-nitropyrano[3,2-c]quinolinediones are used as valuable synthetic intermediates in
the preparation of pharmacologically relevant products and new heterocyclic systems.
Introduction of a nitro group into the 3-position of y-pyrone system enhances the reactivity
of the pyrone ring towards nucleophilic reagents and provides a broad synthetic potential of

nitrogen containing heterocycles.

Part I. Reactions of 6-Ethyl-3-nitropyrano[3,2-c]quinoline-4,5(6H)-dione With Some
Nucleophiles

Herein we report the synthesis of the novel 6-ethyl-3-nitropyrano[3,2-c]quinoline-
4,5(6H)-dione (4) and study of its chemical behavior towards different nucleophiles to obtain
a new series of nitroheterocyclic quinolinone derivatives with the possibility of possessing

certain biological activity.

Nitration of 4-hydroxypyrano[3,2-c]quinoline-2,5(6H)-dione (1) was reported in literature, to
give nitropyrano[3,2-c]quinoline-2,5-dione 2. Alkaline hydrolysis of compound 2 using
aqueous sodium hydroxide solution yielded the 3-(nitroacetyl)-4-hydroxyquinolinone 3.
Thermal cyclocondensation of the compound 3 with triethyl orthoformate was carried out to

get the desired 3-nitropyrano[3,2-c]quinoline-4,5-dione 4.

Reaction of y-pyrone 4 with N-nucleophiles was investigated. Thus, treatment of the

compound 4 with piperidine, in EtOH, affected opening of the y-pyranone ring, giving the 3-

(3-piperidinylprop-2-enoyl)quinolinone 5. Similarly, nucleophilic ring opening reaction of 3-

nitropyranoquinoline-4,5-dione 4 with piperazine, at molar ratio (M, 1:1), afforded 3-(3-

piperazinylprop-2-enoyl)quinolinone 6. While the reaction of 3-nitropyranoquinoline-4,5-

dione 4 with piperazine, at molar ratio (M, 2:1), afforded 1,4-bis-quinolinylpiperazine

derivative 7.

-13-
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Compound 4 was subjected to react with 1,2-binucleophiles. Thus treatment of compound 4
with hydrazine hydrate, under reflux in DMF, afforded 3-nitropyrazolylquinolinone 8.
pyrazole 8 exists as a mixture of tautomers 8a and 8b (65:35). Reaction of compound 4 with
methylhydrazine, in DMF, afforded 3-(1-methyl-4-nitropyrazol-3-yl)quinolinone 9.
Treatment of compound 4 with phenylhydrazine afforded the 3-(1-phenyl-4-nitropyrazol-5-
ylquinolinone 10. Treatment of the 3-nitropyranoquinoline-4,5-dione 4 with hydroxylamine

hydrochloride, in pyridine, gave 3-(isoxazol-5-yl)quinolinone derivative 11.

M. H M Me H. Ph
o) r\rN o 'n-N ‘0 NN oH O-N
N R S N
)N o NO, NS0 NO, JN o NO, )N o NO,
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H,C” 8 (35%)

Also, the compound 4 was allowed to react with some 1,3-binucleophilic reagents in order to
prepare 4-hydroxyquinolinones bearing pyrimidine moiety. Treatment of compound 4 with
guanidine hydrochloride, in boiling DMF, caused y-pyrone ring-opening followed by ring-
closing (RORC) with loss of H,O, to give the 3-(2-aminopyrimid-4-yl)quinolinone 12.
Reaction of compound 4 with cyanoguanidine afforded the 3-(2-cyanoaminopyrimid-4-
yl)quinolinone 13. The reaction of the compound 4 with thiourea, in DMF, afforded the 3-(2-
thioxopyrimid-4-yl)quinolinone 14. Treatment of the compound 4 with acetamidine, in DMF,

afforded the 3-(2-methylpyrimid-4-yl)quinolinone derivative 15.

NH -CN S Me
/H'. )\ 2 ,H. HN OH. JL )_L. )\
O NN o ‘NN O NTUNH O NN
N"So NO; Ao NO, NS0 NO, NK o No,
12 13 14 15
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In continuation to this study, the reactivity of the compound 4 towards 1,4-binucleophiles,
such as o-phenylendiamine and o-aminothiophenol was investigated. The reaction was
carried out in boiling DMF giving rise to the corresponding 1,5-benzodiazepine 16 andl,5-
benzothiazepine 17.

OH N ;NH OH N ;s
W W
N
Nk o No, Nk o No,
CH, CH,

16 17

Reaction of the y-pyrones with carbon nucleophiles was studied. Thus, treatment of the
compound 4 with malononitrile, in DMF containing anhydrous potassium carbonate, gave 3-
(pyrid-2-yl)quinolinone derivative 18. Moreover, the compound 18 received chemical

elucidation by reaction of 3-nitropyrano[3,2-c]quinoline-4,5-dione 4 with cyanoacetamide.

Similarly, reaction of the compound 4 with ethylcyanoacetate, in DMF containing anhydrous

potassium carbonate, afforded the ester derivative 19.

Reaction of the compound 4 with cyanoacetohydrazide as a 1,4-C,N-dinucleophile was
carried out, in refluxing DMF containing catalytic amount of triethylamine to give
quinolinyl[1,2]diazepinone 21.




