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ABSTRACT

Polyethylene glycol (PEG-400) was found to be an effective reaction medium for the one-pot synthesis of 4-(1-aryl-
2-nitroethyl)-3-methyl-1H-pyrazol-5-ol derivatives in good yields under mild reaction conditions. The use of PEG-
400 makes this method low cost, recyclable, and eco-friendly.
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INTRODUCTION

The fast and effective relief of pain and inflamioatin the human being is continued to be a mdjatlenge in the
medicinal chemistry researchers. Non-steroidatiaffimmatory drugs (NSAIDs) are important therageagents
for the alleviation of pain and inflammation asstedl with a number of pathological conditichisloreover the
pyrozole moiety is present in a wide variety oflbigcally active compoundsuch as anticancéf’, antimicrobial
2] anti-inflammatory?®, insecticidal’®, and molluscicidal activitieé®", they are also potential inhibitors of human
Chk1 kinase. Due to their biological significarfde In the last decade several pyrazole derivativespanved to
have potent anticancer activity by the inhibitidncgclin-dependent kinases. (CD Ks). CDKs are mensiloé the
large family of protein kinases and are responsiblethe eukariotic cell cycle regulation; they damtensively
studied for their cancer implicatié’’. These compounds known to exhibit as antimicrdbf4l antiviral®>** and
anticancer™* agents after the discovery of natural pyrazole y&agide pyrazofurin 4-hydroxy-3-b-D-
ribofuranosyl-1H-pyrazole -5-carboxamide (Fig. 1).

In recent years, the use of alternative solventk s ionic liquids, polyethylene glycol, and supetical fluids has
gained importance as green reaction media in vievenwironmental perceptiod***. Though water is a safe
alternative, it is not always possible to use wa®ra solvent due to hydrophobic nature of thetaeés and the
sensitivity of many catalysts to aqueous conditidfisIn this context, PEG has become as an alternatiaetion
media to perform organic synthesis due to its ieheradvantages over toxic solvents. Furthermores RE
inexpensive, easy to handle, thermally stable, toait, and recyclable. To the best of our knowledbere are no
reports for the synthesis of 4-(1-aryl-2-nitroe)pAmethyl-1H-pyrazol-5-ol using PEG-400 as a resctnedium
under catalyst-free conditions.
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Fig 1. Sructure of celecoxib, pyrazofurin and of pyrazole A and B

In continuation of our interest on PEG mediatedaaig transformations” we, herein report a simple and efficient
approach for the synthesis of 4-(1-aryl-2-nitro€#3ymethyl-1H-pyrazol-5-ol under catalyst-free diions using
PEG-400 as an ecofriendly and recyclable mediurhé®e 1).

d R O\/\ PEG-400 (5 mL)
N. + P
N0 NO, 60°C, 8h

Scheme 1 Preparation of 4-(1-aryl-2-nitroethyl)-3-methyl-1H-pyr azol-5-ol

In general, all the reactions are clean affordimg4-(1-aryl-2-nitroethyl)-3-methyl-1H-pyrazol-5-ol derivatives in
high yields under the above conditions. Both etattrich and electron-deficient aldehyde derivatigese the
desired products (Table 1). The structure of &l phoducts were determined from their spectral H-RNMR, **C
NMR and ESI-MS) data and also by direct comparisith authentic samplé¥’.

In general, all the reactions were clean affordhmgd-(1-aryl-2-nitroethyl)-3-methyl-1H-pyrazol-5-ol derivatives in
good yields under the above conditions (Table he $ubstituent had shown some effect on converskgving
optimized reaction condition in hand, we were iested to study the electronic effect of substitsiemt aromatic
ring of B-nitrostyrenes. As we envisageh nitro styrene bearing electron withdrawing growgesh as bromo,
chloro and fluoro gave expected products in go@ddyivhere a$-nitrostyrene bearing electron donating groups
such as methoxy, methyl required longer reactioretio give the corresponding Michael adducts withhpgarable
yield. Interestingly, mono-aldol reaction was obserin case of 2, 6- dimethylpyridine. No bis-addwes isolated
under the present reaction conditions (Entries 8d-@ble 1). The structures of all the products wastermined
from their spectral (IR'H NMR, **C NMR, and ESI-MS) data and also by direct comparisith authentic
sampled’. The scope of this process was illustrated widpeet to various nitro styrenes and 3-methyl-1Hapgt-
5(4H)-one (Table 1)The generality of this reaction was investigated #re results are presented in Table 1. As
seen in Table 1, a variety of nitrostyrenes undatwenooth condensation with 3-methyl-1H-pyrazol¥bbne in
PEG-400at 60C to provide a diversified-(1-aryl-2-nitroethyl)-3-methyl-1H-pyrazol-5-ol (Table 1)19. A plausible
reaction mechanism is depicted in Scheme 2. PEGa#€@i0ates nitro styrene. Subsequent attack ofptmazole
group on nitrostyrene, gave the desied-aryl-2-nitroethyl)-3-methyl-1H-pyrazol-5-ol derivatives (Scheme 2).

Scheme 2. Michael addition of 3-methyl-2-pyrazolin-5-oneto the g-nitrostyrenes
O,N

)y R PEG-400 (5 mL)

N, + P
N" 0 NO, 60°C, 8h HN,
1

2 3
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Table 1 Synthesis of 3-methyl-2-pyrazolin-5-onein presence of PEG-400

Entry Substrate Product Time(h) Yield 2 (%)
o NO,
' ©/\/ 3a 8 85
X NO>
MeO
MeO o NO,
3 j@/\/ 3¢ 10 85
MeO
o NO,
4 /©/\/ 8d 8 8
X NO;,
5 ~5
N0,
6 /©/\/ af 10 85
|
N0,
O
39 85
ON 10
2 N0,
8 J@N 3h 10 85
F
N0,
cl
/@/\/Noz
10
i 8
Br o NO,
1
3K 12 85
Br
N0,
12 ©f\/ 3l 10 85
cl
N0,
13 ©\/\/ 3m 10 90
Br
N0,
X NO,
15 30
HO/©/\/ 12 85
O
o xNO,
16 < 3 12
S p 85
¥ |solated yield.
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Mechanism

A plausible reaction pathway

CONCLUSION

In conclusion, we have developed an efficient agpinofor the synthesis of 4-(1-aryl-2-nitroethylj¥thyl-1H-
pyrazol-5-ol derivatives using PEG-400 without the need of adgitave or acid catalyst. The mild reaction
conditions, inexpensive reaction medium, operatiairaplicity, and high yields are the main advaes®f this
protocol.
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