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Abstract : l-Acetyl-3H-3(3^methyl-5\jxo-l^phenylpyra-zolidine)-2H-indol-2-one VII is synthesized and its reactions 

with amines, hydrazines, and active methylenes were studied. 

Iii a previous paperO) we prepared l,3-dihydro-3-(3\5^-dioxo-2H-l^-plienylpyrazolidiue)-2-
indol-2-one HL by condensing of 2H-l-pheiiylpyrazolidine-3,5-dione I withjsatin Ha. Owing to the great 
importance of both pyrazolone^) and isatinP) in medical field and industerial uses, this paper deals with 
syntheses of novel heterocylic compounds contain both moities in one molecule. Thus treating of 3-
melliyl-l-plienyl-2-pyrazolin-5-one IVb with N-acetylisatin Lib gave the addition product V. The latter 
compound when stirred with N-bromosuccinimide (NBS) in chloroform we obtained a mixture composed 
of four products. These products can be separated by fractional crystallization to give the products VI -
IX. The structure of the products VI - JX could be identified by elemental as well as spectral analyses. 
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l-Acetyl-3H-3(3\-methyl-5\ -oxo-l^-phenylpyrazolidine)-2H-indol-2-one VI I was subjected to 

some reactions using amines, hydrazines, and active methylenes. Thus stirring of VII with aniline in 

etlianol, we obtained the trione X, whose structure was identified by spectral, elemental analysis as well 

273 



Vol. 3. No. 3, 1997 Synthesis and Reactions of l-Acetyl-3H-3(3-Methyl-5-Oxo-l 

as m.in.p. with an authentic sampled), while treating of VII with beuzylamiiie under the same reaction 
couditiou leads to the addition product Xla. The structure of XIa was confirmed on the basis of the 
presence of absorption bands at γ 3100 and 1700 cm"1 in the IR spectrum corresponding to NH and CO 
respectively. Treating of VII with Ν,Ν-diethylaniline we obtained Xlb. whose structure based on spectral 
and elemental analysis. Using o-phenylenediamine with VII. the spiroproduct XII was formed. The 
structure of XJLL was established by spectral, elemental analysis as well as mm.p. with an authentic 
sampled). 

When hydrazine hydrate was added to VII at room temperature it afforded XIc. based on the 
presence of absorption bands at γ 3400, 3200 cm' I and at γ 3100 cm"' in the IR spectrum, corresponding 
to NH2 and NH respectively. Using phenyhydrazine with VU under the same reaction condition, 4,4^-
bis(3-methyl-l-phenyl-2-pyrazolin-5-one) XII! was obtained. The structure o fXII I was confirmed by 
elemental, spectral analysis as well as r amp , with an authentic sampled). 
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Compound VII was reacted with active methylene compounds namely malononitrile, ethyl cyanoacetate 
and 3-methyl-2-pyrazolin-5-ones using ethanol as a solvent. 

Malononitrile and / or ethyl cyanoacetate reacts with VI3 to give the spiro products IVXa.b 
through addition followed by cyclization. The structures of IVXa.b were confirmed on the basis of the 
presence of absoiption bands at γ 3500, 3450 cm*1 and at γ 2220 cm"1 corresponding to NH2 and CN 
for IVXa and absorption bands at γ 3400, 3200 cm"1 and at γ 1740 cm"1 for NH2 and CO (ester) for 
IVXb. Chi the other hand ^H-NMR and mass spectra for IVXa.b were in agreement with the suggested 
structures. 
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Using 3-methyl-2-pyrazolin-5-oue derivatives lVa.b we obtained the addition products XVa,b. 

Tlie structure of XVa.b were confirmed by spectral and elemental analyses. 

Experimental 
All melting points are uncorrected. Infrared spectra were recorded with a Shimadzo 408 

spectrometer using KBr discs. 'H-NMR spectra were measured with a Varian XL-100 spectrometer, 

Chemical Shifts are reported in ppm Initial standard was TMS (δ scale). Mass spectra were obtained by 

mass spectrum unit at Cairo University. Microanalyses were carried out at microanalysis unit at Assiut 

University. 

1 -Acetyl-3-hy droxy-3- -methyl-5^-oxo-l^-phenylpyra-zolidinej-2H-indol-2-one V 

A mixture of 3-methyl-l-phenyl-2-pyrazolin-5-one IVb (3.48 g; 0.02 mol) and N-acetyhsatin Db 

(3.78 g; 0.02 mol) in 150 ml of absolute ethanol was refluxed for 5h. The colourless precipitated product 

formed was collected, and washed several times with hot ethanol to give white powder. 

Reaction of l-acetyI-3-hydroxy-3-[4^H-3^-methyl-5^-oxo-l^-phenylpyrazolidine]2H-indol-2-

one V with N-bromosucc-inimide 

N-Bromosuccinimide (0.53 g; 0.003 mol) in 30 ml of chloroform was added to a solution of V 

(1.09 g; 0.003 mol) in 50 ml of chloroform during stirring in an ice bath. Stirring was continued for 30 

min. and then the solvent was removed under reduced pressure. The residue formed showed 4 spots on 

TLC. The products could be separated by fractional crystallization as follows : the solid was trituated 

with petroleum ether (40-60) and from its solution a yellowish compound was obtained, m.p. 80 °C. It 

was identified as 4,4-dibromo-3-methyl-l-phenyl-2-pyrazolin-5-one 

The residue was trituated with 

petroleum ether (60-80) and from its solution a black precipitate is formed. It was collected to give VII. 

The petroleum ether insoluble residue portion was further trituated with ethanol, where colourless 

crystals were separated from the ethanol solution. It was collected and identified as 3-bromo-3-hydroxy-

2-oxiudole VIII. The ethanol insoluble portion was further recrystallized from methanol to give IX. 

'3 

IXV a) X = CN 
b) X = COjB 

XV a) R = H 
~ b) R = Pb 
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Reaction of l-acetyl-3H-3(3\-methyl-5Vxo-l^-phenyIpyra-zolidine)-2II-indol-2-one VII with 

amines and hydrazines 

Amine and / or hydrazine namely aniline, benzylamine, Ν,Ν-diethylaniline, o-phenyleuediamine 

and / or hydrazine hydrate, phenyl hydrazine](0.001 mol) in absolute ethanol (20 ml) was added to a 

stirred solution of VII (0.001 mol) in 30 ml of absolute ethanol. Stirring was continued for 1/2 - 2 h. The 

precipitated product was collected and crystallized from the proper solvent (cf. table). 

Reaction of l-acetyl-3H-3(3^-methyl-5^oxo-l^-phenylpyra-zolidine)-2H-indol-2-one VII with 

active methylenes 

An equimolar amount of VII and active methylene [malononitrile, ethyl cyanoacetate, and / or 

pyrazolone] (0.001 mol) in 50 ml of absolute ethanol was refluxed for 2-3 h. After cooling the 

precipitated product was collected and crystallized from the proper solvent (cf. table). 
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