
720 J.C.S. Perkin I 

Reduction of Some Esters of Pyrazole-3,4-dicarboxylic Acid 
By C. V. Greco and F. Pellegrini, Department of Chemistry, St. John's University, Jamaica, New York 11432 

3,4-Bishydroxyrnethylpyrazole w a s  prepared by reduction of diethyl pyrazole-3.4-dicarboxylate and of SS-diethyl 
pyrazole-3.4-dicarbothioate. A reduction of dimethyl pyrazole-3.4-dicarboxylate to methyl 4-formylpyrazole-3- 
carboxylate i s  also described. 

IN connection with another study, we had need of 
3,4-bishydroxymethylpyrazole (I). We describe here 
several preparations and a novel reduction of dimethyl 
pyrazole-3,4-dicarboxylat e. 

A 1,3-dipolar cyclo-addition of diazomethane to 
dimethyl acetylenedicarboxylate (see Scheme) at low 
temperature gave dimethyl pyrazole-3,4-dicarboxylate 
(IIa). This was a more convenient preparation than the 
cyclization of ethyl ethoxymethyleneoxalacetate with 
hydrazine hydrate which we had initially employed for 
obtaining the diethyl ester (IIb). 

Treatment of di-isobutylaluminium hydride (DIBAL- 
H) with the diethyl ester (IIb) in toluene between -75 
and -65" gave the diol (I) in 36--43% yield. Since 
DIBAL-H is very pyrophoric, the dimethyl ester (IIa) 
was treated with a 10% molar excess of sodium or 
lithium aluminium hydride (LAH) in tetrahydrofuran 
(THF) at low temperature. Instead of the diol (I), 
the previously unknown methyl 4-formylpyrazole-3- 
carboxylate (111) was obtained. The best yields of 
compound (111) (41-60%) were obtained in the tem- 
perature range from -73 to -70". Attempts to 
produce pyrazole-3,4-dicarbaldehyde (X) from the 
diester (IIa) consistently led to the formation of the 
formyl ester (111) or decomposition products at higher 
temperatures. We were unable to reduce further either 
the aldehyde group (at -78 to -70") or the carboxylate 
group (at -65 to -50") of (111): either (111) was 
recovered unchanged or decomposition resulted. 

The structure of (111) was determined by elemental, 
i.r., and mass spectral evidence. The compound was 
distinguished from the isomeric 3-formylpyrazole by 
hydrolysis to the fonnylpyrazole-carboxylic acid (IV), 
which subsequently was decarboxylated with copper in 
quinoline. Comparison of the product with the known 
pyrazole-3-carbaldehyde indicated that it was the 
4-carbaldehyde (V) . This was verified by oxidation 
with moist silver oxide to pyrazole-4-carboxylic acid 
(VI) - 

Since thioesters are reduced more readily than 
ordinary esters with LAH,5 we applied this reagent to 
SS-diethyl pyrazole-3,4-dicarbothioate (IX) . The thio- 
ester was prepared from the ester (IIa), which, after 
hydrolysis to pyrazole-3,4-dicarboxylic acid (VII), was 
heated under reflux with thionyl chloride (or heated with 
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phosphorous pentachloride) to afford the acid chloride 
(VIII). Treatment of (VIII) with ethanethiol in 
pyridine gave the thioate (IX). The reduction of (IX) 
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Reagents: i, ether, 10"; ii, DIBAL-H, from -65 to -75"; 
iii, ~ N - H C ~ ;  iv, NaAlH, or LiAlH,-THF, from -73 to -70"; 
v, H,O+; vi, Cu-quinoline; vii, Ag20; viii, SOCl, or PC1,; 
ix, EtSH-pyridine; x, Raney Ni or LiAlH,. 

with LAH in THF at -75" produced only low yields of 
the diol (I). However, the use of Raney nickel of 
varying activities 697 led to the diol (I) in yields of 
36-50y0. The best yields were obtained with a 
modified W-2 catalyst .8 

We subjected the acid chloride (VIII) to treatment 
with lithium tri-t-butoxyaluminium hydride under con- 
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ditions described by Brown and his co-workers for the acid, was evaporated at reduced pressure to give the acid 
reduction of terephthaloyl and isophthaloyl chlorides to (VI) as a white powder, m.p. 273-275" (lit.,' 275-276"), 
the corresponding dialdehydes. However, this pro- v,, 3210 (OH), 3150 (NH), 1680 (CO,H), and 1430 (C-OH) 
cedure did-not afford pyrazole-3,4-dicarbaldehyde -(X) 
but only the hydrolysis product, the acid (VII). 

cm-l* 
Pyrazole-3,4-dicarboxylic Acid (VII) .-The ester (IIa) 

(18.4 g) in G~-hydrochloric acid (380 ml) was heated under 
EXPERIMENTAL reflux for 4 h and cooled. The gelatinous precipitate was 

carbaldehyde (V) (0.1 g) was stirred for 10 min at 0" and 
filtered. The filtrate, acidified to pH 5 with hydrochloric 
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