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1b and le (total ~15%) were also detected in the reaction
mixture, indicating that the hydrogenation of 8 must have
provided a small amount of the trans isomer of 9.7 How-
ever, the fact that 1a (all-cis) was one of the major products
from this cyclization requires that the substituents on the
pyrrolidine ring of the other major product must also have
been cis.

Experimental details and additional work on this system
will be reported at a later date.
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Molecular Rearrangements of N-Hydroxypyrazole
Derivatives !

Summary. The tosylates of N-hydroxypyrazoles are hydro-
lyzed quantitatively to 5-pyrazolones, a reaction involving
1,2 migration in which anti-aromatic diazacyclopentadienyl
cations are possible intermediates.

Sir: In an earlier investigation it was observed that acetyla-
tion of 1-hydroxy-3,5-diphenyl-4-methylpyrazole 2-oxide
(1) yielded a C-acetoxy compound (2) rather than an N-
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acetoxy compound.? Recently others have reported analo-
gous rearrangements in this heterocyclic series.® In many
respects these reactions resemble some of those reported in
the indole? and purine? series. In each instance the driving
force appears to be the exchange of the weak N-O bond for
a stronger C-O bond.

Some additional rearrangements have now been ob-
served. Upon heating in aqueous dioxane, acetate 2 further
rearranges to acetate 3. The structure of 3 rests upon its el-
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ementary analysis and the similarity of its infrared and
nmr spectra to that of the corresponding dioxide.?® Similar
sequential 1,2 rearrangements of N-methoxypyrazole ox-
ides3 and N-nitropyrazoles® have been observed.
Acetylation of N-hydroxy-3,5-diphenyl-4-methylpyra-
zole (4a) produced the N-acetoxy derivative which did not
rearrange after prolonged heating in boiling xylene. Hy-
drolysis regenerated the N-hydroxypyrazole. However, the
corresponding N-tosyloxy compound (5a) was converted
quantitatively, upon heating in aqueous dioxane, to 38,4-
diphenyl-4-methyl-5-pyrazolone (6a). This transformation
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resembles the conversion of indoles into oxindoles by hypo-
chlorite, a sequence which may begin by N-chlorination*
yielding an intermediate analogous to the N-tosylate 5.9

When  3(5)-phenyl-4,5(8)-dimethyl-1-hydroxypyrazole
was similarly tosylated and heated in water, the product
was again that of phenyl migration, 3,4-dimethyl-4-phenyl-
5-pyrazolone (6b).

A possible mechanism analogous to those proposed for
the indoles* involves ionization of 5 to ion 7, a heterolog of
the anti-aromatic cyclopentadiene cation.'® Isomerization
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to ion 8 would lead to the product.11:18 In an effort to deter-
mine the chemistry of possible precursors of ions like 7, the
electrophilic substitution reactions of the hydroxypyrazoles
are being investigated as sources of such compounds.
Treatment of 4a with tert-butyl hypochlorite yields 4-
chloro-4-methyl-3,5-diphenylpyrazolenine  1l-oxide (9).
While the N-oxide function may strongly influence the re-
activity of 9 so that it is a poor model4 for precursors of ion
7, it was found that 9 reacts readily with silver acetate to
vield acetate 3. Thus, in this case at least, a reaction which
most likely involves a carbonium ion intermediate proceeds
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without rearrangement. Of some interest, however, is the
comparative ease with which this antiaromatic heteroion is
produced. Further studies of such ions are in progress.
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