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Abstract- l-Aryl-3-(5-chloro-1.3-diphenyl-l~-4-pyrazalyl)prop-2- 

en-1-ones(2) yielded pyrazolylpropenone epoxides (3) an which 

peculiar C-C bond cleavages were induced by Grignard reagents 

giving the unexpected saturated secondary alcohols (4) bearing 

pyrazolyl nucleus. 

Pharmac~logical studies of some pyrazolones and pyranopyrazoles show respiratory 

and cardio-vascular activities1 in addition to their well known antianxiety, 

antipyritic, anti-inflammatory and anti-microbial properties 2,3. 

As an extension of our previous work4, we report here a peculiar C-C band cleavage 

of pyrazolylpropenone epoxides induced by Grignard reagent. 

Formylatian of 1 ,3 -d iphenyl -2 -pyraza l in-5-one  by Vilsmeier reagent5" yielded 

5-chloro-1,3-dipheny1-1~-pyrazole-4-carboxaldebydel whioh was condensed with 

acetophenone or 2-methylacetophenone in alcoholic KOH to give 1-aryl-3-(5-chloro- 

1,3-diphenyl-1H-4-pyrazolyl)prop-2-en-l-n2 - in 80-86% yield. 

Epoxidation of the propenones(2) by H2021NaOH yielded 1-aryl-3-(5-chloro-l,3- 

diphenyl-IF-4-pyrazoly1)-2.3-epoxypropan-1-ones (3a,b) in good yields. Treatment 

of the eporide (3a,b) with methylmagnesium iodide in boiling ether gave 5-chloro- 

1.3-diphenyl-4-(2-hydroxypropy1)-15-pyrazole (4). Both compounds 3a and 3b gave 

the same product 4. The structure of compound (4) was confirmed by elemental 

1 analysis, ir (cf table 1) (1595 cm-' C=N, C=C; 3350 cm- , OH), 13c-nmr(3 aliphatic 

carbons 58.44, CH2; 14.0d, - -CHOH: 26.39, -CH plus a typical 5-chloro~~razolyl 
3 

1 ring spectrum) and white ppt with AgNO showing the presence of C1. The H-nmr 
3 

showed the aromatic protons at 7.2-8 ppm and showed CH3, CH and CH2 at 1.2, 3.9 and 

2.2 respectively as doublet, multiplet and doublet. 



This C-C bond cleavage seems perfect with pyrazolyl propenone epoxides and methyl- 

magnesium iodide. Other Grignard reagents proceeded differently e.g. phenyl- 

magnesium iodide did not give the saturated secondary alcohol probably because of 

the bulky phenyl group. The epoxidation of 3-phenyl-2-prapiophenone in methanol at 

5-8'~ was unsuccessful due to its insolubility. Moreover, other I ( ,  (3 -epoxy ketones 

under study gave cleavage products which will be reported seperately. 

The 13c data confirm the structure as shown below: 7-12 

The following mechanism is suggested (Z.5-chloropyrazalyl ring): 
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EXPERIMENTAL 

Melting points reported are uncorrected. Physical data of the products (1-4) and 

their ir and l~-nmr spectral data were listed in Table 1. Ir spectra1' were 

1 recorded in KBr on Pye Unicam SP 200 G spectrophotometer. The H-nmr spectra 12 

were determined on a Varian T-90 spectrometer. The 13c-nmr spectra were recorded 

on Jeol FX 90 Q Fourier Transform instrument. In all nmr experiments the internal 

standard was TMS and the solvent was CDC13. All chemical shifts are in ppm 

downfield from TMS. 



HETEROCYCLES, Vol. 27, No. 11, 1988 

5-Chloro-1,3-dipheny1-1H-pyra~o1e-4-carboxaldehydel- A solution of 1.3-diphenyl- 

5-pyrazolone (47.5 g, 0.2 mol) in DHF (100 ml) was cooled to OOC in an ice-acetone 

bath, then phosphoryl chloride (55 ml, 0.6 mol) was added dropwise at such a rate 
0 

as to maintain tne temperature between 10-20 C. The reaction mixture was heated on 

steam-bath for 90 min after completion of addition. The mixture was then poured 

onto ice-water (21) and the resulting mixture allowed to stand overnight at 25O~. 

The solid product thus obtained was filtered, washed with water, dried and 

crystallized from petr. ether (80-100~~) to give the aldehyde (1) as colourless 

crystals in 60% yield. 

l-Aryl-3-(5-chloro-1,3-diphenyl-1H-~-py~zolylprop-2-en-l-ones (2a,b): 

A mixture of aldehyde (1) (2.8 g, 0.01 mol) and acetophenone (1.8 g, 0.015 mol) or 

p-methylacetophenone (2 g, 0.015 mol) in alcoholic KOH (2 g in 100 ml) was stirred 

at O'C for 2h. The solid product separated during stirring was filtered off, washed 

with water, dried and crystallized from benzene-petr. ether (80-100~~) ( 1 : 1) mixture 

to give propenones (2) as colourless crystals in 8046% yield. 

Table 1: Physical data of compounds 1-4: 

Analysis Ir spectral data 
Compd. (gg) Y:;:d Hol. formula calcd,( foun2) 

4" -."-I 

- ~ -- 

- 1, 'H-nmr : 7.2-7.9 (g, IOU, Ar-E) and 10.0 PP~(%, 1H, C E )  

** 2a, 'H-nmr : 7.2-8.2 ppm (m, 17H, Ar-l! and olefinic C6-E h C7-X) while 

2b gives an additional signal at 2.4 ppm (5, 3H, Ar-Cf1313). - 
+ & 'II-omr : 4.2 (A, l H ,  C -H), 4.7 (5, IH, C2-H) and 7.2-8.0 ppm(m, 15H, ~r-fi) 

3 - 
while gives also signal at 2.9 ppm (5, 3H, Ar-CH ) -3 ' 



l-Aryl-3-(5-chloro-l,3-dipheny1-1H-4-pyrazolyl)-2,3-epoxypropan-l-ones~3a,b~: 

A solution of 2 (2g) in methanol (20 ml) was kept between 5-8'~ and a mixture of 

hydrogen peroxide (4 ml, 18%) and NaOH (1.0 ml, 4N) was added dropwise during 2h. 

The solution was stirred for further 2h at 25'~. The mixture was neutrallized with 

H2S04 (10%) and the solid product separated was filtered, washed with water,dried 

and crystallized from benzene to give epoxides (3) as colourless crystals. 

5-Cloro-1,3-diphenyl-4-(2-hydroxypropyl)-1H-pyrz1e (4): An ethereal solution of 

methylmagnesium iodide, (0.06 mol) was added to a solution of 3 (0.01 mol) in dry 

ether (50 ml) with stirring, then the ethereal solution was refluxed after 

complete addition for 2h and the solution was set aside overnight at 25OC, and 

then excess Grignard reagent decomposed with cold saturated solution of ammonium 

chloride. The product was extracted with ether and the ether layer was dried with 

MgS04. The solid separated after evaporation of ether was crystallized from 

benzene-petr. ether (80-100~~) ( 1 : 1 ) mixture to give compound 4. 
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