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AN UNUSUAL REACTION OF 3-METHOXYCARBONYL- A2-P'YF.AZOLINE
WITH LEAD TETRAACETATE
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It is well kmown that pyrazolimes acted om by lead tetramcetate are comverted into
J=acetoxy- Al-pyruolines, cyclopropane derivatives or pyrazoles, depending om the
structure of the initial conpoundaz'a. The interaction of methyl ester Az-pyrazoline-
3.-carboxylic aciat (1) with Pb)0Ac) 4 by boilimg of the reagents (in 1:1 mol proportion)
for 2.5 hours in benzeme resulted in the disappearance of initial 1 and thin layer

chromatography data.s

revealed only two new products. Separation by columm chromatography
on silicic acid and elution with & mixture of hexane-ether, yielded 3-methoxycarbonyl-l-
(11nethoxyoarbdly1-1'-cyclopropyl)pyrazoleé (3, m.p. 104-106°C from ether, 70% yield) and
3-methoxyearbonyl-1-[3:(5')-methoxycarbonyl-1'-pyrazoly] Az-pyrazolile (4, m.p. 114-115%C
from ether, 14% yield). The spectral analysis datal of 1, 3, 4 and also of 3(5)-methoxy-
carbonyl pymzolea(i) and Nl-acetyl-3-ethowcarbonyl- Az-pyrazoline9(§), studied as
model compounds, are shown in Table 1.

Comsideration of the data permits only the following structure interpretatioa of
3: (a) the MMR spectrum displays (i) symmetrie A,B, mltiplet with a centre at 1,73,

typical of 1,l-disubstituted cyclopropene derivativeslo'n

; (ii) doublets of protons at

04 and t’.!5 of pyrazole 1::!.1;512 at 96,76 and 7,51; (iii) signals of two CHB-groups, belonging
to COOCH§ groupings; (b) there is absorptiom maximum characteristie of pyx'szolea13 in the
UV spectrum; (c) the IR spectrum reveals (i) two carbonyl stretching absorptions; (ii) a

weak band of 1515 cn'l vwhich was previously obaerved14 in Nl-substituted pyrazoles;
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(iii) the band of » N-H is absemt.

On the basis of the data the following seheme may be proposed as a key step im the
mechanism of convertimg pyrazolines by the aetiom of Pb(0Ae) 4 which is discussed in
l.’tteraturez'3 - namely a mucleophiliec attack of the most nucleophilic Nl-nitrogen atom

of }_15 (or of 216) on the interim 3~-acetoxy derivative 2 :
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In the WMR, IR and UV spectra of 4 there are features typical of both 3(5)~methoxy-
carbonyl pyrazole and of 3-methoxyearbomyl Az-pyrazoline. The presemce of a Nl-
substituted Az-pyrazolino fragment in the moleeule of 4 is borme out by (i) ar intensive
absopptiomn band ¥ C=N at 1600 om~t which is typical of such strueturos”; (ii) peculiar

multiplets of protoms at C, and C. in the NMR spectrum; (iii) an absoprtion maximum at

4 5

252 nm in the UV spectrum, The 04 and 05 protoms of the pyrazoline fragment are shifted

over to a weaker field of 25 amd 43Hz pespectively, which is similar in the case of the

K, -acetyl derivative 6. Aceordimg to the IR spectra (weaker absorptiom band at 1515 u'l),

the most probable structure of the pyrazole fregmemit must be the Nl-derivativc of 3-methoxy-
carbonyl pyrazole. It is of interest {o mote that the IR spectrum of 5 does not show clear

absorption bands within the wavelength values of 1500-1680 e-'l, whereas 1 displays an

1 1

intensive band of »CeN at 1560 om = which in 4 is shifted to 1600 cw = which is similar

to the v C=N band of 6 reachirg 1590 oL,

The small quantities of 4 produced are in keepimg with the fast that im the imitial

reaction of Pb(0OAc) 4 with pyrazolimes various intermediates are formed?*>,
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