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Abstract A study on the synthesis and mechanistical
aspects of formation of 3-methyl-5-oxo-3-pyrazolin-1-car-
boxamide (MOPC) starting from S-methylisothiosemi-
carbazide hydrogen iodide and methyl acetoacetate was
performed. In the alkaline aqueous solution, the interme-
diate methyl acetoacetate S-methylisothiosemicarbazone
undergoes substitution of CH3S™ anion by hydroxide
anion, cyclization, carbanion formation, and elimination of
methanol, thus yielding corresponding Na-enolate salt of
pyrazol-5-one derivative. The structure of the compound
obtained after protonation of the formed enolate salt was
determined by means of spectroscopic techniques and
single-crystal X-ray diffraction analysis. The mechanism of
conversion of methyl acetoacetate S-methylisothiosemi-
carbazone into MOPC was investigated by means of the
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B3LYP functional, and it was found that the reaction is
thermodynamically controlled.
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Introduction

Pyrazolones represent an important class of heterocyclic
compounds with a wide range of applications in both
chemistry and biology due to their favorable pharmaco-
logical properties. These characteristics caused an increas-
ing interest of medicinal chemists for this research area in
the last decades. For example, antipyrine (2,3-dimethyl-
I-phenylpyrazol-5-one) and its analogs aminopyrine,
dipyrone and propyphenazone are known for a long time as
antipyretic, analgesic, and anti-inflammatory substances
[1,2]. A new pyrazol-5-one compound, edaravone (3-methyl-
1-phenyl-2-pyrazoline-5-one, Radicut®, Mitsubishi Tanabe
Pharma Corporation) has been presented as a strong free
radical scavenger and a promising drug for the treatment of
brain ischemia [3]. A number of other pyrazolone compounds
have been synthesized and found to exhibit diverse biologic
and pharmacological properties [4—7].

The synthesis of carboxamide derivatives of pyrazolones
starting from B-keto esters and semicarbazide hydrochloride
is the known way of preparation of this class of compounds
[8]. The study by microwave irradiation was carried out to
investigate the possibility of performing this reaction with-
out use of any solvent and in much shorter reaction time [9].

The reaction mechanism of the known synthesis of
3-methyl-5-ox0-3-pyrazolin-1-carboxamide (MOPC, 1) occurs
by initial regioselective attack of the least hindered and more
nucleophilic nitrogen atom of the semicarbazide hydrazine
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