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Thermal decarbonylation of substituted 4-acyl-2,3-dihydro-2,3-pyrrolediones leads to generation of
unstable acyl(imidoyl) ketenes. In the absence of potential reaction partners, acyl(imidoyl) ketenes are stabilized
either by intramolecular cyclization to substituted furanones [1], furoisoquinolinones [2], or quinolones [3] or
by participation in intermolecular [4+2]-cycloaddition reactions with formation of substituted
pyridobenzoxazinediones [4] or pyridoquinoxalinetriones [5].

We have studied the thermolysis of 4-aroyl-1-diphenylmethyleneamino-5-methoxycarbonyl-2,3-dihydro-
2,3-pyrrolediones (1a,b), obtained by the method in [6], in which we might expect formation of the first
representatives of the class of aroyl(hydrazonoyl) ketenes: the ketenes 2a,b. When the pyrrolediones 1a,b are
held in p-xylene at 138-140°C for 50-60 min, we obtain 4-aroyl-5-methoxycarbonyl-2,3-dihydro-1H-pyrazol-3-
ones 3a,b.

ArCO O

N
N

O
Ph

Ph

MeOOC
N

N

ArCO O

MeOOC

1a,b

∆

–CO N
N

ArCO

Ph

Ph

MeOOC

C
O

2a,b

C
Ph

Ph_

4a,b

N
N
H

ArCO O

MeOOC
C

Ph

OH
3a,b

Ph

H2O

NH
N
H

ArCO O

MeOOC
C

Ph

Ph
O

1–4 a Ar = p-MeC6H4, b Ar = p-FC6H4

+

–

__________________________________________________________________________________________

Perm State University, Perm 614000, Russia; e-mail: info@psu.ru. Translated from Khimiya
Geterotsiklicheskikh Soedinenii, No. 6, pp. 842-843, June, 2001. Original article submitted April 6, 2001.

0009-3122/01/3706-0777$25.00©2001 Plenum Publishing Corporation 777



Ketenes 2a,b, formed upon thermal decarbonylation of the pyrrolediones 1a,b, probably can undergo
intramolecular cyclization to substituted 2,3-dihydro-3-oxo-2-methyliopyrazolides 4a,b (analogs of the known
stable substituted 2,3,4,5-tetrahydro-3-oxo-2-methyliopyrazolides [7,8]), which are hydrolyzed on exposure to
traces of water in the solvent with cleavage of benzophenone to the pyrazolones 3a,b. The alternative route to
formation of pyrazolones 3a,b, hydrolysis of the ketenes 2a,b themselves, is unlikely.

5-Methoxycarbonyl-4-p-toluene-2,3-dihydro-1H-pyrazol-3-one (3a). A solution of pyrroledione 1a
(1.19 g, 0.026 mol) in of p-xylene (7 ml) was held at 138°C for 60 min and then cooled. The precipitate was
filtered out. Yield 0.08 g (12%); mp 210-212°C (toluene). IR spectrum (vaseline oil), ν, cm-1: 3230 (NH), 1745
(COO), 1645 (C(3)=O, p-MeC6H4CO). 1H NMR spectrum (300 MHz, DMSO-d6, δ, ppm, J (Hz)); 2.40 (3H, s,
Me); 3.60 (3H, s, MeO); 7.26 (2H, d, J = 8.0, 2CH(m)); 7.61 (2H, d, J = 8.0, 2CH(o)); 10.35 (1H, br. s, NH);
13.20 (1H, br. s, NH). Found, %: C 60.10; H 4.71; N 10.93. C13H12N2O4. Calculated, %: C 60.00; H 4.65;
N 10.76.

4-p-Fluorobenzoyl-5-methoxycarbonyl-2,3-dihydro-1H-pyrazol-3-one (1b). Yield 0.09 g (15%);
mp 184-186°C (toluene). IR spectrum (vaseline oil), ν, cm-1: 3280 (NH), 1745 (COO), 1695 (C(3)=O), 1635
(p-FC6H4CO). 1H NMR spectrum (300 MHz, DMSO-d6, δ, ppm, J (Hz)): 3.53 (3H, s, MeO); 7.25 (2H, d,
J = 7.5, 2CH(m)); 7.80 (2H, d, J  = 7.5, 2CH(o)); 10.48 (1H, br. s, NH); 13.10 (1H, br. s, NH). Found, %:
C 54.76; H 3.48; N 10.93. C12H9FN2O4. Calculated, %: C 54.55; H 3.43; N 10.60.
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