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Molecular Rearrangements Yielding A2-Pyrazolin-5-ones : Acyloin Rearrangement 
By M. J. NYE* and W. P. TANG 

(Department of Chemistry, University of Guelfih, Guelph, Ontario, Canada) 

Summary 4-Hydroxy-3,4-diphenyl-A2-pyrazolin-5-one may 
be synthesized from 5-hydroxy-3, 5-diphenyl-A2-pyrazo- 
lin-4-one by treatment with ethanolic sodium hydroxide 
or from 4-hydroxy-3,5-diphenylpyrazole by treatment 

with methanolic sodium carbonate in the presence of air ; 
in both cases the reaction mechanism is thought to 
involve an acyloin rearrangement. 
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TREATMENT of 5-hydroxy-3,5-diphenyl-A2-pyrazolin-4-one 
(Ia) or its l-methyl derivative (Ib) with ethanolic sodium 
hydroxide gives 4-hydroxy-3,4-diphenyl-h2-pyrazolin-5-one 

(IIc) with H,02, an established2 reagent for the hydroxyla- 
tion of A2-pyrazolin-5-ones. 
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(IIa) or (IIb) respectively, quantitatively. This previously 
unknown type of conversion of a A2-pyrazolin-4-one into a 
A2-pyrazolin-5-one may be classified as an acyloin rearrange- 
ment, and probably proceeds by the mechanism given in the 
Scheme. The reaction also resembles the latter steps of a 
benzilic acid rearrangement. 

The structures of (IIa) and (IIb) follow from their method 
of preparation, their spectra [(IIa) vmax (Nujol) 1704 cm-l, 
hmsx (95% EtOH) 297 nm ( E  13,800); (IIb) Vmax (Nujol) 
1691 cm-l, Amax (95% EtOH) 310 nm (E 13,000)], which 
resemble those of l-methyl-3-phenyl-A2-pyrazolin-5-one,~ 
and from the alternative synthesisof (IIb) by oxidation of 
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We also report herein the conversion of 4-hydroxy-3,5- 
diphenylpyrazole (IIIa) into (IIa) (31%) by treatment with 
sodium carbonate in methanol in air. The probable 
reaction sequence involves aerial oxidation of (IIIa) to (Ia) 
via a hydroperoxide intermediate (Id) followed by acyloin- 
type rearrangement to (IIa) . Analogies to the oxidation 
step exist in the work of Veibela and Jucker3 who have 
oxidized certain heterocyclic ketones to a-hydroxy-ketones 
by air, and there is a very close analogy for a hydroperoxide 
intermediate in that (Ie) was isolated4 from the aerial 
oxidation of the furan (IIIf).t A similar hydroperoxide 
intermediate (Ig) involved in the decomposition of (IIIh) in 
air has also been proposed by Katritzky and his co-workers.& 

It is of interest that the conversion of (IIIa) into (Ia) can 
also proceed in the opposite direction under different 
conditions, in which case the mechanism has been shown6 
to occur by loss of water to give (IV) which then is reduced 
by the solvent (ethanol) to give (IIIa). 
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t This compound is thought4 to exist as the keto isomer (If) in the solid state. 
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