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The pyraaole ring has been c:onsidered until recently to be 

resietant to alkaline treatments, independently of the subati- 

tuente present at the different positions. Recently it has been 

reported that 3-uneubatituted-1-alkyl-indazoles are cleaved to 

the corresponding N-alkyl-anthranylamides by reaction with sodium 

amide and caustic soda in boiling xylene (1). Assuming that in 

such eevere conditions the pyrasole ring opening might proceed 

through the formation of the carbanion (A), followed by the N-N 

bond oleavage (aa indicated in the scheme). the following in- 

ferences seemed logical. 

H 
strong base 

(A) 
1) The above pyrasole ring cleavage should not be limited to 
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3-uneubstituted pyrazoles, but should also occur in the case of 

derivatives carrying in position 3 a proper subetituent, capsble 

of originating the incipient carbanion (A): 3-carboxy-pyrazolee, 

for instance, could originate (A) owing to the ability of the 

oarboxyl group to undergo a thermal ionio decarboxylation, when 

hydrogen-bonded to a suitable base B: 

c 

&i + Cop + (A) 

2) The pyrazole ring cleavage, both in the ease of I-uneubetitu- 

ted and 3-carboxy-derivatives, should be favored by the presence 

of -electron-attracting subetituents on the ring. 

The experimental evaluation of the above hypothesis is still 

under extensive investigation. We now wish to report the results 

obtained with several pyrazole-3-carboxylic acids and 3-unsubati- 

tuted pyrazolea having in position 4 negative groups such ae 

acetyl, benzoyl, cyano, nitro and p.tosyl. The compounds which 

have ‘been considered are listed in the Table. (“1 

The aci’ds (I: b,c,d,e), not yet described, have been obtained 

by alkaline hydrolysis of their ethyl esters, which in turn have 

been synthetized through a known reaction (91, by condensing 

(“1 Satisfactory analyses were obtained for all new compounds. 

Melting points were not corrected. 
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N RI RP R3 Ref. 

Ia H H 
HO- 

C6H5 2 

Ib CH3CO CR3 C6H5 - 

:: :::::: 

H C6B5 - 

CH3 C6H5 - 

Ie CN C6R5 C6H5 - 

(1) 
If p.~3C6fi4S02 C6H5 C6H5 - 

A IIa H H C6H5 4 

IIb CH3CO CB3 C6H5 5 

IIC C6H5CC H C6H5 6 

83 

IId NO2 H C6H5 7 

IIe CN C6H5 C6H5 - 

(111 IIf p. CH3C6H4802 C6H5 C6H5 8 

1 

ethyl ahenylaao-chloroacetate respectively with: acetylacetone, 

l-benacyl-2-piperidino-ethylene, benzoylacetone, O-cyano-aceto- 

phenone. 

The 3-unsubstituted pyrazoles (II) were all described in the 

literature: however, we ascertained that I-cyano-1, S-diphenyl- 

pyrazole (IIe) previously claimed to be obtained from anilino- 

methylene-benzoyl-acetonitrile and phenylhydrazine (8) actually 

is 5-amino-I-benzoyl-1-phenyl-pyrazole. This assignment is based 

on the chemical behaviour of the product, as well ae on its 

spectroscopic data: in particular, its I.R. spectrum showed the 

absorption bands of NH and carbonyl group and no absorption in 
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the region of the CN group. 

The pyraeole (110, m.p.102-3°) could be obtained in high 

yields by thermal decarboxylation at 250° of the aoid (Ie). This 

method was successfully applied also to a new synthesis of the 

pyrazoles (II: b,c,f), starting from the corresponding acids (I: 

b,c,f). 

The sing opening, in the case of 3-carboxy-pyrazolea (I) was 

attempted by heating the acids in boiling quinoline for a standard 

period of time (90’): under these conditions all the acida (I) 

underwent a partial cleavage to the corresponding p-anilino- 

acrylonitriles (III). 

NC - 7 = f - NH - C6H5 

RI R2 

(III) 

The results were the following. 

The acid (Ia) gave as the major product 1-phenyl-pyrazole 

(isolated through vacuum distillation in mixture with quinoline 

and identified by gas-chromatographic analysis): a less volatile 

fraction, after chromatographic separation over A1203. gave a small 

quantity of an oily substance which showed in the I.R. spectrum 

a very intense band at 2215 cm -l, (clearly indicating the preeence 

of a CN group conjugated with a double bond). The full characteri 

zation of the above nitrile will be reported in a future paper. 

The acid (Ib) gave 1-acetyl-2-anilino-1-cyano-2-methyl-ethylene 

(III: Rl=COCH3, Rz=CH3; m.p. 128O) and, as the major product, 

4-acetyl-5-methyl-1-phenyl-pyrazole (m.p. 104-5O, lit.15) 107-8O): 

the two products were separated by chromatography over A1203. 

The acid (Ic) gave about 50% of 2-anilino-l-benzoyl-l-cyano- 
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ethylene (III: Rl=COCcHg, R2=H; m,p. 152’; lit.(8) 159’) and 

some 4-bencoyl-1-pbenyl-pyrazole (m.p. 124, lit. (6) 122-3’). 

The aoid (Id) gave in 65% yield a mixture of 2-anilino-l- 

bensoyl-I-cyano-2-methyl-ethylene (III: Rl=COC&, R2=CH3) and 

4-benaoyl-5-methyl-1-phenyl-pyrseole (IV): N.M.R. analysis 

showed that the two products were present in approximately 1:l 

ratio. By ohromatographic separation wbr Al203 the mixture gave 

pure pyrazole (IV) (m.p. 104-5O) identical with an authentic spa 

cimec of the pyrazole obtained from the acid (Id) by thermal 

decarborylation, while the ethylene derivative was obtained in 

crystals (m.p. 88-90°t lit.(lO) 98-99O) which by T.L.C. appeared 

to be still impure of pyraeole (IV). 

The acid (Ie) gave about 4M of 2-anilino-l,l-dicyano-2-phe- 

nyl-ethylene (III: Rl=CN, Rg=CcH5; m.p. 182°,1it.(ll) 182-4O). 

The acid (If) gave about 10% of 2-anilino-1-cyano-2-phenyl- 

1-p.tosyl-ethylene (III: RI=SO~C~H~CH~(~), Rg=CgH!j; m.p. 18RO) 

and about 50% of 1.5-diphenyl-4-p.tosyl-pyrasole (m.p. 164O, 

lit.(8) 164O). 

The ring opening in the ease of 3-unsubstituted pyrasoles (II) 

was attempted by heating the products with potassium text-butoxide 

in tert-butyl alcohol for several bours. 

The pyracoles (II: a,b) were both reristant to the alkaline 

treatment: however, in the oaae of (IIb) a traoe of the P-•niliw 

acrylonitrile (III: Rl=COCH3, R2=CH3) was deteoted by T.L.C. 

The pyrazole (11~) gave 2-anilino-1-bensoyl-l-oyano-ethylene 

(III: Rl=CCCcH5. R2’H;m.p. 152O,lit.(8) 159O) in 4C% yields. 

(11~) has been recently reported to undergo the same cleavage by 

reaction with sodium amide in boiling xylene (12). 

The pyrazole (IId) gave 2-anilino-I-cyano-I-nitro-ethylene (III: 

Rl=NOz, Rz=R; m.p. 213°.1it.(13) 215-6O) in 35% yields. 

The pyrazole (Ire) gave 2-aniline-l,l-dicyano-2-phenyl-ethylene 

(III: R1=CN, Rp=C&; m.p. 182O,lit.(ll) 182-4O) in 81% yields, 
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The pyrazole (IIf) gave 2-anilino-1-cyano-2-phenyl-l-p.tosyl- 

ethylene (III: R1=S02C6H4CH3(p), R2=C6H5; m.p. 188O) in 59% yield. 

These experimental data clearly support the above hypothesis 

about the reaction mechanism of the pyrazole ring cleavage. 
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