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ABSTRACT: Bis(B-diketones) 3 obtained from bis(propargyl) polyoxyethylene ethers 1 via oxidation reactions were
readily converted to polyoxyethylene bis(3,5-subsituted pyrazoles) 4 in presence of hydrazine.
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INTRODUCTION

Compounds containing pyrazole moiety as a core structure exhibit a wide range of biological
activities [1-7]. These include blockbuster drugs such as Celebrex [8] and Viagra [9]. Recently, the
activity of a series of pyrazole-based inhibitors of p38 mitogen-activated (MAP) kinase has been
reported [10]. The large applications of such heterocycles in pharmaceutical [11], as well as in
agrochemical industry [12] have made them popular synthetic targets [13]. The convenient method
for the synthesis of these heterocycles involves either the intermolecular [3+2] cycloadditions of
1,3-dipoles to alkynes or condensation of hydrazine with 1,3-diketones or their equivalents [14].

In general, well-designed 1,3-diketones (or diketo esters) as the precursors and 1,3-dipolar
cycloaddition process have been used to produce many pyrazole compounds [15]. However,
unsymetric 1,3-diketones often give a mixture of two regioisomers in a ratio which depends on the
nature of 1,3-diketones [16].

In order to evaluate the synthetic possibilities of bis(propargyl) polyoxyethylene ethers that we
have previously prepared [17], we describe herein a simple regioselective synthesis of new
polyoxyethylene bis(3,5-substitued pyrazoles) 4 using bis(p-diketones) 3 as intermediates.

RESULTS AND DISCUSSION

Bis(B-diketones) 3 have been prepared according to methodology based on a sequential pathway
shown in Scheme 1. This method is more simple than that described by Alberts et al. [18] and
involves acid hydrolysis of polyoxyethylene bis(propargyl) ethers [17] 1, leading to diketones 2 in
45-83 % yield. The reaction of ethyl acetate with these diketones afforded the corresponding bis(p-
diketones) 3 in moderate yields (Table I).
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i corresponding author, e-mail: mekninejib@yahoo . fr



>° O
54 Ikhlas Mastouri et al., J. Soc. Chim. Tunisie, 2009, 11, 53-57 S a

i@
Syl Al dgeal

Table I: Synthesized diketones 2 and bis(3-diketones) 3.

n Diketones 2 Yield (%) Te, (°C/mmHg) Bis(B-diketones) 3 Yield (%)
2 2a 45 40/0,9 3a 60
3 2b 59 73/0,4 3b 62
4 2 68 110/0,5 3c 70
5 2d 83 140/0,35 3d 75

Treatment of bis(B-diketones) 3 with aqueous hydrazine gave polyoxyethylene bis(pyrazoles) 4
in 60-80 % vyields (Scheme 2, Table II). All products were fully characterized by their 'H and *C
NMR and HRMS spectra.

3a-d
n=2-5. iii: NoH4.H,O/MeOH/HClcc (reflux) 24 h.

Scheme 2

Table II: Synthesized polyoxyethylene bis(pyrazoles) 4.

n Bis(pyrazole) 4 Yield (%)
2 4a 70
3 4b 72
4 4c 75
5 4d 80

The selective formation of the tautomer 4 may be interpreted on the basis of the chemical shift of
the signal at 8.6 (vs. ~ 12.6 ppm for the other possible tautomers [19]) assigned to the NH proton
that forms the intramolecular hydrogen bonding with the neighboring oxygen atom of the
polyoxyethylene chain (Scheme 3), as evidenced by 'H NMR.
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CONCLUSION

A series of polyoxyethylene bis(pyrazoles) has been prepared from the corresponding (j3-
diketones). As expected for compounds having either pyrazole moieties [20-22] or a tunable
polyoxyethylene chain [23-25], these new heterocyclic compounds that contain both groups may
present interesting biological properties and could also be used as potential coordinating ligands.

Potential synthetic possibilities may be predicted if we consider different heterocyclic ring
formation from condensation of substituted hydrazines, (Z)-3-amino-2-enenitriles [26], nitrones
[27] on 1,3-diketones (3a-d).

EXPERIMENTAL

'H and C NMR spectra were recorded on a Briiker AC 300 spectrometer at 300 and 75 MHz
respectively, using TMS as standard reference. HRMS spectra in chemical ionization mode were
carried out on a MAT 95 SBE spectrometer.
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Synthesis of diketones 2a-d and bis(B-diketones) 3a-d.
Compounds 2 and 3 were prepared following methods described in the literature for related
compounds [28]. Spectral data obtained for 2 and 3 are given below.

Spectral data of compounds 2a-d.

2a: 'H NMR (CDCly): 8= 2.23 (s, 6H, 2CHs-), 3.47 (s, 4H, 2CH,-0), 4.14 (s, 4H, CH,-CO); °C
NMR (CDCl3): 6= 25.6 (s, 2C, CH3-), 69.7 (s, 2C, CH,-0), 77.0 (s, 2C, CH,-CO), 206.1 (s, 2C,
CO) ppm.

2b: 'H NMR (CDCls): 8= 2.10 (s, 6H, 2CH3-), 3.53-3.70 (m, 8H, 4CH,-0), 4.20 (s, 4H, CH,-
CO); *C NMR (CDCls): 8=24.9 (s, 2C, CHs-), 69.8-70.0 (m, 4C, CH,-0), 77.5 (s, 2C, CH,-CO),
206.2 (s, 2C, CO) ppm.

2¢: '"H NMR (CDCLy): 8= 6 2.15 (s, 6H, 2CHs-), 3.53-3.70 (m, 12H, 6CH,-0), 4.21 (s, 4H, CH,-
CO); *C NMR (CDCls): 8= 25.6 (s, 2C, CHs-), 70.0-71.0 (m, 6C, CH,-0), 77.4 (s, 2C, CH,-CO),
206.9 (s, 2C, CO) ppm.

2d: "H NMR (CDCls): 8= 2.14 (s, 6H, 2CH3-), 3.34-3.75 (m, 16H, 2CH,-0), 4.20 (s, 4H, CH,-
CO); *C NMR (CDCls): 8= 25.3 (s, 2C, CHs-), 69.5-71.0 (m, 8C, CH,-0), 77.8 (s, 2C, CH,-CO),
206.3 (s, 2C, CO) ppm.

Spectral data of compounds 3a-d.

3a: 'H NMR (CDCly): 6= 1.95 (s, 6H, 2CH3-), 2.65 (m, 4H, 2CO-CH,-CO), 3.40 (s, 4H, 2CH,-
0), 3.75 (s, 4H, 2CH,-CO); >C NMR (CDCl3): 8= 28.9 (s, 2C, CHs-), 61.4 (s, 2C, CO-CH,-CO),
71.2 (s, 2C, CH,-0), 76.6 (s, 2C, CH,CO), 206.7 (s, 2C, CH3CO), 211.8 (s, 2C, CO) ppm.

3b: '"H NMR (CDCls): 8= 1.92 (s, 6H, 2CH3-), 2.64 (s, 4H, 2CO-CH,-CO), 3.38 (m, 8H, 4CH,-
0), 3.74 (s, 2C, O-CH,-CO); "*C NMR (CDCl3): §=29.2 (s, 2C, CH3-), 61.9 (s, 2C, CO-CH,-CO),
71.8 (s, 4C, CH,-0), 75.7 (s, 2C, CH,CO), 207.1 (s, 2C, CH3CO), 212.2 (s, 2C, CO) ppm.

3c: '"H NMR (CDCly): 8= 1.93 (s, 6H, 2CHs-), 2.63 (m, 4H, COCH,CO), 3.38 (m, 12H, 6CH,-
0), 3.74 (s, 2C, O-CH,-CO); "*C NMR (CDCl3): §=28.9 (s, 2C, CH3-), 62.3 (s, 2C, CO-CH,-CO),
72.1 (s, 6C, CH,-0), 75.8 (s, 2C, CH,CO), 207.9 (s, 2C, CH3CO), 212.7 (s, 2C, CO) ppm.

3d: '"H NMR (CDCls): & = 1.1.93 (s, 6H, 2CH3-), 2.64 (m, 4H, COCH,CO), 3.39 (m, 16H,
8CH,-0), 3.76 (s, 2C, O-CH,-CO); *C NMR (CDCls): & = 28.6 (s, 2C, CH3-), 61.4 (s, 2C, CO-
CH,-CO), 71.2 (s, 8C, CH,-0), 77.2 (s, 2C, CH,CO), 208.4 (s, 2C, CH3CO), 213.2 (s, 2C, CO)
ppm.

Synthesis of bis(pyrazole) polyoxyethylene ethers (4):

General procedure: To a stirred solution of -diketone 3 (10 mmol) in methanol (8 mL) and 0.5
mL concentrated hydrochloric acid, aqueous hydrazine (0.1 mol) in methanol (8 mL) was slowly
added at room temperature. The mixture was refluxed for 24 h. Solvent was evaporated and the
crude product purified by silica gel column chromatography, using the mixture (MeOH/CHCl;:
75/25) as eluant to obtain pure polyoxyethylene bis(pyrazol) 4 as viscous oils.

1,2-bis((3-methyl-1H-pyrazol-5-yl)methoxy)ethane (4a): '"H NMR (CDCL3): & = 2.3 (s, 6H,
2CH3-), 3.3-3.7 (m, 4H, 2CH,-0), 4.2 (s, 4H, O-CH,-C=); 6.2 (s, 2H, CH=C), 8.9 (l.s., 2H, NH);
BC NMR (CDCL): 8= 11.3 (s, 2C, CHs-), 70.5 (s, 2C, O-CH,-C=), 68.6-72.6 (2s, 2C, CH,-0),
101.1 (s, 2C, CH=), 147.9 (s, 2C, CH3-C=N), 155.5 (s, 2C, C=C-N) ppm; HRMS Calc.: 250.14308,
found: 250.14367, A(mmu) = 0.6.

5,5°-(2,2’-oxybis(ethane-2, 1-diyl)bis(methylene)bis(3-methyl-1H-pyrazole)  (4b): 'H NMR
(CDCl3): 6 = 2.4 (s, 6H, 2CH3-), 3.2-3.5 (m, 8H, CH,-0), 4.1 (s, 4H, O-CH,-C=); 5.9 (s, 2H,
CH=C), 8.6 (Ls., 2H, NH); ">C NMR (CDCl): §= 11.23 (s, 2C, CHs-), 71.6 (s, 2C, O-CH,-C=),
68.5-72.6 (2s, 4C, -CH,-0), 101.2 (s, 2C, CH=), 147.96 (s, 2C, CH3-C=N), 155.34 (s, 2C, C=C-N)
ppm; HRMS Calc.: 294.16929, found: 294.16967, A(mmu) = 0.4.
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1,12-bis(3-methyl-1H-pyrazol-5-yl)-2,5,8, 1 1-tetraoxadodecane (4c): '"H NMR (CDCls): 6=2.28
(s, 6H, 2CHj3-), 3.25-3.6 (m, 12H, CH,-0), 4.1 (s, 4H, O-CH,-C=), 6.3 (s, 2H, CH=C), 8.86 (l.s.,
2H, NH); "°C NMR (CDCls): 8= 11.3 (s, 2C, CHs-), 70.5 (s, 2C, O-CH,-C=), 68.6-72.6 (2s, 6C, -
CH,-0), 100.8 (s, 2C, CH=), 147.6 (s, 2C, CH3-C=N), 155.2 (s, 2C, C=C-N) ppm; HRMS Calc.:
338.19552, found: 338.19521, A(mmu) = -0.3.

1,15-bis(3-methyl-1H-pyrazol-5-yl)-2,5,8,11, 14-pentaoxapentadecane (4d): 'H NMR (CDClL): &
= 2.28 (s, 6H, 2CH3-), 3.25-3.6 (m, 14H, CH,-0), 4.2 (s, 4H, O-CH,-C=), 6.3 (s, 2H, CH=C), 8.86
(Is., 2H, NH) ppm. BC NMR (CDCls): §=11.4 (s, 2C, CHs-), 70.6 (s, 2C, O-CH,-C=), 68.6-72.6
(2s, 6C, -CH»-0), 100.8 (s, 2C, CH=), 147.6 (s, 2C, CH3-C=N), 155.2 (s, 2C, C=C-N) ppm; HRMS
Calc.: 382.22172, found: 382.22241, A(mmu) = 0.7.
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