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ABSTRACT

An efficient and simple procedure has been developed for the oxidation
of 1,3,5-trisubstituted 4,5-dihydro-1H-pyrazoles to their corresponding
aromatic derivatives promoted by ceric ammonium nitrate(CAN) under a
solvent-free condition. The products 2-pyrazoles were produced in good
© 2015 Trade Science Inc. - INDIA

to excellent 90-98 % vyields.

INTRODUCTION

Pyrazolines have attracted much attention since
they play important roles in synthetic organic over
the yearsand areimportant bioactive compounds as
anti-cancer,™™ anti-viral /@ anti-inflammatory,™® anti-
diabetic, anti-bacterial and antifungal agents.”® In
addition, anumber of pyrazolesexhibit fluorescence
characteristics and can act as agrochemical herbi-
cides, soil fungicides, pesticides and insecticides.’®
Furthermore, pyrazolesare useful syntheticinterme-
diates capable of undergoing varioustransformations
and transition-metal catalyzed cross-coupling reac-
tions, such asHeck, Stille, Suzuki, Sonogashira, and
Negishi couplings. Recently, transition-metal cata-
lyzed coupling-cyclization reaction of functionalized
allenes with organic halides for synthesis of
pyrazoles has been reported.® These facts substan-
tiate an obvious demand for development of new
synthetic methods for pyrazoles dueto their impor-
tance both as synthetic intermediates® and as phar-
macological targets.l* 2-pyrazoles can be easily
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obtained respectively from oxidation of and 2-
pyrazolines.™® Various efforts have been made pre-
viously in the oxidation of 2-pyrazolineswith ava-
riety of reagentsincluding Pd/C/acetic acid,™ car-
bon-activated oxygen,*d cobalt soap of fatty acids,*®
lead tetraacetate, mercury or lead oxide,*® man-
ganese dioxide, potassium permanganate,*”: 18 sil -
ver nitrate,*® iodobenzene diacetate,®” zirconium ni-
trate,[2l nickel peroxide,?2 and
tetrakispyridinenickel (1) dichromate.”® However,
many of these methods are subjected to certain draw-
backs such as longer reaction times, low yields and
toxicity due to the presence of some elements em-
bodied in thereagents utilized. So still thereisneed
of development of new catalysts which overcome
all these drawbacks.
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Scheme 1 : Oxidation of 2-pyrazolines by CAN
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TABLE 1 : Oxidative aromatization of 2-pyrazolines la-l to the corresponding pyrazoles 2a-I by CAN in solvent

freeat r.t.

Entry Product Ar Ar’ Time(min) Ydde (%) M P(°c)
1 3a Ph Ph 5 98 137-139
2 3b Ph 4-C 8 92 110-112
3 3c Ph 4-OMe 6 97 95-97
4 3d 4-OMe Ph 7 90 75-77
5 3e 4-OMe 4-C 5 96 125-127
6 3f 4-OMe 4-OMe 6 94 134-136
7 39 4-OMe 4-Br 8 93 122-124
8 3h 2-Naphtyl Ph 7 94 98-100
9 3i 2-Naphtyl 4-C 6 97 140-142
10 3 2-Naphtyl 4-OMe 8 92 149-150
11 3k 2-Naphtyl 4-Br 7 94 70-72
12 3l 2-Naphtyl 4-Me 5 92 93-95

a) All theproductsareknown, characterized by IR, NM R spectral analysisand compar ed with theauthentic samplesb) I solated
yields. ¢) M elting pointsof compoundsar e consistent with reported values.

RESULTSAND DISCUSSION

To broaden the scope of our ongoing research
on devel oping more convenient and robust methods
for oxidative aromatization of different hetero-
cycles,?+2%1 herein we wish to introduce ceric am-
monium nitrate (CAN), in this letter as a new and
efficient reagent for conversion of 2-pyrazolinesinto
their corresponding 2-pyrazolesunder asolvent-free
condition (Scheme 1).

In this communication, CAN has been found to
efficiently catalyze the aromatization of 2-
pyrazolines l1a-I at room temperature under a sol-
vent-free condition within few minutesto afford the
corresponding 2-pyrazoles 2a-1 in 90-98 % yields
TABLE 1.

EXPERIMENTAL

Chemica swere obtained from Merck and Fluka
chemical companies. The IR spectrawere recorded
on a Shimadzu 435-U-04 spectrophotometer (KBr
pellets) and NMR spectra were obtained in CDCI,
using a400 MHz JEOL FT NMR spectrometer. All
melting pointswere determined on an Electro Ther-
mal 9100 melting point apparatus.

OXIDATION OF 2-PYRAZOLINES(1A-L)
WITH CAN; GENERAL PROCEDURE

To a magnetically stirred suspension of CAN
(5% mol) and 2-pyrazoline l1a-1 (1 mmol) were
added to a mortar and the mixture was pulverized
with a pestle. The resulting reaction mixture was
stirred at room temperature for an appropriate time
TABLE 1. After the complete conversion of the sub-
strate in 5-8 min. as monitored by TLC using ac-
etone/n-hexane (4:1), the reaction mixture was
quenched with agueous sodium bi carbonate solution
(5%) and extracted with ethyl ether (10 mL). The
organic layer wasthen dried over anhydrous sodium
sulphate and concentrated to leave the crude solids
2a-1 in 90-98 % yield TABLE 1. The products were
further purified by recrystalization from ethanol
(96%).

CONCLUSION

The present work offersamild and simple pro-
cedurefor oxidative aromatization of 2-pyrazolines
promoted by CAN as alow cost and non-toxic re-
agent at room temperature under solvent free condi-
tion. Other advantages of thismethod are shorter re-
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action times, high yields of the products, and use of
solvent free as a green condition in the oxidation
reactions.
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