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3-Carbomethoxy-l-(l'-carbomethoxy-l'-cyclopropyl)pyrazole and 3-carbomethoxy-l- 
(3'-carbomethoxy-l'-pyrazolyl)-A2-pyrazoline were obtained by the action of lead 
tetraacetate on 3-carbomethoxy-A2-pyrazoline. 

It is known that, depending on the structures, A2-pyrazolines are converted by the ac- 
tion of lead tetraacetate (LTA) to 3-acetoxy-A~-pyrazolines, cyclopropane derivatives, or 
pyrazoles [1-3]. We have observed an unusual reaction of methyl pyrazoline-3-carboxylate 
(I) with LTA [4], which gives 3-carbomethoxy-l-(l'-carbomethoxy-l'-cyclopropyl)pyrazole (V) 
and 3-carbomethoxy-l-(3' -carbomethoxy-l' -pyrazolyl)-A 2-pyrazollne (VI). 

A symmetrical AA'BB' multiplet centered at 1.73 ppm (gem-l,i-disubstituted cyclopro- 
pane ring [5, 6]), doublets of the protons attached to C4 and C5 of the pyrazole ring at 
6.76 and 7.51 ppm [i0], and signals of two CHa groups (C02CH~ groupings) are observed in the 
PMR spectrum of pyrazole V (Table i*). The UV spectrum of V contains an absorption maximum 
characteristic for pyrazoles [ii], and the IR spectrum contains two C=O bands of carbometh- 
oxy groups; the weak band at 1515 cm -~ of NH vibrations previously observed in the spectra 
of N-substituted pyrazoles [12] is absent. 

The presence of a 1-substituted A2-pyrazoline fragment in the Vl molecule is confirmed 
by the presence of an intense absorption band of a C=N bond at 1600 cm -~ in its IR spectrum 
[13, 14], characteristic multiplets of protons attached to C~ and Cs in the PMR spectrum, 
and an absorption maximum at 252 nm in its UV spectrum. The protons attached to C~ and C~ 
of the pyrazoline fragment are shifted to weak field by 25 and 43 Hz, respectively, as in 
the case of l-acetyl derivative VIII. 

The pyrazole fragment of V and Vl most likely has a structure corresponding to a l- 
substituted 3-carbomethoxy pyrazole derivative. This follows from the presence of a weak 
absorption band at 1515 cm -~ in the IR spectrum and also from the change in the chemical 
shift of the protons attached to the C~ and C5 atoms in the PMR spectra on passing from 
pyrazole VII to V and VI. In these cases the chemical shift of the proton adjacent to the 
1-substituted atom undergoes greater changes, as seen from a comparison of the 1-VIII and 
VII-IX pairs and also from the data in [9, 15]. It is interesting to note that distinct 
absorption bands at 1500-1680 cm -I are not observed in the IR spectrum of pyrazole VII, 
whereas pyrazoline I displays an intense bands of a C=N bond at 1560 cm -~, which, as in the 
case of pyrazoline VIII (1590 cm-1), is shifted to 1600 cm -I in the spectrum of VI. 

The mass spectrum of V contains a molecular-ion peak with m/e 224 and a number of 
peaks with m/e 193, 133, 105, 54, and 79, according to which one of the possible pathways 
of fragmentation of the pyrazole V molecule can be represented by the scheme on the next 

page: 

*For comparison, the spectral data for specially synthesized 3(5)-carbomethoxypyrazole (VII) 
[7], l-acetyl-3-carbomethoxy-A2-pyrazoline (VIII), and l-acetyl-3-carbomethoxypyrazole (IX), 
obtained by the methods in [8, 9], are presented in Table i. 

Institute of Bioorganic Chemistry, Academy of Sciences of the Belorussian SSR, Minsk. 
Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 9, pp. 1239-1242, September, 
1976. Original article submitted May 6, 1975; revision submitted November 17, 1975. 

This material is protected by copyright registered in the name o f  Plenum Publishing Corporation, 227 West 1 7th Street, New York, N. Y. 
10011. No  part o f  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, microfilming, recording or otherwise, wi thout  written permission o f  the publisher. A copy o f  this article is 
available f rom the publisher for  $ Z50. 

1026 



TABLE i. Data from Spectral Studies of Pyrazoles I and IX 

Compound 

~ N//~/CO2CB" 

H I 

CO2CHS 

/ ~ _ [ ~  C02CH3 

\ N / N  ] 

~ C 0 2 C H  s 
vI 

N ~ N  CO~'CHS 

H Vll 

N•N 
C02CHS 

I At VIII 

-~CO2CBa 

I 
~r IX 

PMR, * ppm 

2,83 m (2H,, C4-H) 
3.60m (2H, C~-H) 
3,78s (3H, COOCH3) 
5,90s (IH, NH) 

1,73 m (4H, Cyclo- 
propane 

3,60 $ (3H, COOCH~) 
3,84 s (3H, COOCH~) 
6,76 ~t (IH, C~-H, f4.:~ 

2,5 Hz) 
7,,51 d (IH, C~-H, 1.~, 4 

2.5Hz ) 

3,08 m (2H, C4-H) 
3.80s (3H, COOCHs) 
3,85.s: (3H, COOCH3) 
4,03 m (2H, C(-H) 
6,73d (IH, C4,-H, J4,~- 

2.SHz) 
7,60 d (IH, Cs.-H, fs,, 4 

2,5 Hz) 

3,95s (3H, COOCH3) 
6,85 d (1H, C4-H, ]4,5 

2.5 Hz) 
7,90d (IH, C~-H, -/5.4 

2,5 Hz) 
16,00s (IH, NH) 

2,35 s (3H, Ac) 
3,10 m (2H, C4-H) 
3,87s (3H, COOCH3) 
4,05 m (2H, Cs-H) 

2,76 s (3H, 
3,94s (3H, 
6,88d (1H, 

2,5 Hz) 
8,22 d (IH, 

2,5 Hz) 

IR. c m - l ( a  indicates CHCl~solu- UV (in MeOH) 
tions, and b indicates KBr pealets) 

othe z,.=~ 
C=O C=N NII ers g �9 It, 

a 1710, 1740 T 291 10.4 
b 1715o 1746 

a 1725, 1735 221 12,9 ~ 
b 17~& 1738 
16901, 1670T 

~ 1725, 1735 ~ 12,5 
1715 I1,~ 

in dioxane 
1730, 1750 

1725, 17105 12,0" 
1740 1730 5 

1720~ 

a 1730, 1680 19,7 

Ac) 
COOCH3) 
C4-H, J4, 

Cs-H. Is. 4 

I0,I 

*The spectra of 10% solutions in CDCIs were recorded with 
tetramethylsilane as the internal standard. 
tShoulder. 

+ -CHsO" -CH3CO~H -CO 
,"A m,'e 193 " ml'e 133 ~ mle 105 

-7" / .CO+ 

N~C--C=~O+ = N , N'~ 
m/e 54 I / / /~  

m e 133 role 79 

The presence in the mass spectrum of peaks with m/e 54 and 79, formed as a result of" the 
cleavage of the heteroring that is characteristic for pyrazoles [16] indicates the site of 
the addition of the cyclopropane residue to the pyrazole molecule. 

The mass spectrum of VI contains a molecular-ion peak with m/e 258 and peaks with m/e 
126, 95, 68, and 67; one of the possible pathways of its fragmentation can be represented 
by the following scheme. (See scheme on following page.) In this case the presence of a 
peak with m/e 95 with fragmentation characteristic for it [17], which leads to ions with 
m/e 67 and 68, confirms the structure of Vl. 
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On the basis of data on the mechanism of conversion of pyrazolines under the influence 
of LTA [2, 3], the formation of V can be presented by a scheme that assumes, as a key step, 
nucleophilic attack by the most nucleophilic l-nitrogen atom of pyrazoline I [18] (or pyra- 
zole VII) on the intermediately formed 3-acetoxy derivative II through intermediate IV. 

It is interesting to note that the l-acetyl derivative of A2-pyrazoline VIII does not 
undergo any changes on treatment with LTA or benzoyl peroxide in refluxing benzene. These 
negative results are in agreement with the proposed scheme of conversion of pyrazoline I 
under the influence of LTA. Pyrazole VII was not detected in the products of reaction of I 
with LTA, although this might have been expected [19], and the attack by the 1-nitrogen 
atom of pyrazole on II in the key step of the proposed scheme is therefore unlikely. 

The formation of small amounts of VI is not surprising if one takes into account that 
various intermediates are formed in the initial steps of the reaction of LTA with pyrazolines 
[2, 3]. 

EXPERIMENTAL 

The IR spectra were recorded with a UR-20 spectrometer, the UV spectra were recorded 
with a Specord spectrophotometer, the PMR spectra were recorded with a JNM Ps-100 spectrom- 
eter, and the mass spectra were recorded with a Varian MAT-311 spectrometer with direct 
introduction of the samples into the source at 90 ~ and an ionizing voltage of 70 eV. The 
melting points were determined in capillaries and were not corrected. Thin-layer chromatog- 
raphy (TLC) was carried out on microplates in a fixed layer of Woelm silica gel with detec- 
tion of the spots in iodine vapors and in UV light. 

Reaction of Pyrazoline I with LTA. A 16.8-g (3.9 mmole) sample of LTA was added in 
portions in the course of 30 min to a heated (to 70 ~ solution of 5.0 g (3.9 mmole) of I in 
350 ml of absolute benzene in a three-necked flask equipped with a reflux condenser and a 
stirrer, and the mixture was refluxed on an oil bath for 2 h. It was then cooled to room 
temperature, and the resulting precipitate was removed by filtration and washed with 50 ml 
of absolute benzene. The combined filtrates were evaporated, and the residual oil was sep- 
arated with a column filled with silicic acid [elution with hexane-ether (4:1)] to give 
0.7 g (14%) of 3-carbomethoxy-l-(3'-carbomethoxy-l'-pyrazolyl)-A2-pyrazoline (VI) with mp 
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114-115 ~ (from alcohol). Found: C 47.5; H 4.8; N 22.2%. CIoHI2N404. Calculated C 47.5; 
H 4.7; N 22.2%. M + 252. 

Subsequent elution yielded 3.1 g (71%) of 3-carbomethoxy-l-(l'-carbomethoxy-l'-cyclo- 
propyl)pyrazole (V) with mp 104-106 ~ (from alcohol). Found: C 53.6; H 5.6; N 12.5%. 
CIoHI2N20~. Calculated: C 53.6; H 5.3; N 12.5%. M+ 224. 
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A mixture of 3(5)-carbalkoxy-5(3)-acetoxy- and 3(5)carbalkoxy-4-acetoxymethylpyra- 
zoles was obtained by reaction of propargyl acetate with alkyl diazoacetates. 

It is known that only 3(5)-carbethoxy-5(3)-hydroxymethylpyrazole is formed in the re- 
action of propargyl alcohol with ethyl diazoacetate [i]. We have observed [2] that two prod- 
ucts -- 3(5)-carbethoxy-5(3)-acetoxy- and 3(5)-carbethoxy-4-acetoxymethylpyrazoles (IIIa and 
IVa) -- are formed from propargyl acetate (I) and ethyl diazoacetate (IIa). 

The absorption maximum characteristic for the pyrazole heteroring at 221 nm and a 
shoulder at 238 nm (in the case of isomer IVa), the presence of which has been noted [3] 
for some pyrazoles with carbonyl-containing substituents, are observed in the I/V spectra of 
IIIa and IVa. The IR spectra of isomeric pyrazoles IIIa and IVa are almost identical. The 
signal of the C~ proton in the PMR spectrum of 3,5-disubstituted isomer IIIa is loca~ed at 
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