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ABSTRACT

Oxidation of 1,3,5-trisubstituted 4,5-dihydro-1H-pyrazoles to the corre-
sponding pyrazoles has been achieved by utilizing H,|O/KI, in solvent
free under mild reaction and conventional thermal condition at room tem-
© 2015 Trade Science Inc. - INDIA

perature with excellent yields.

INTRODUCTION

Many five-membered heterocycles including
pyrazoles¥ are considered asimportant classof het-
erocyclic compounds possessing i nteresting biol ogi-
ca'? and pharmacol ogical propertiesas anti-inflam-
matory, anti-cancer,'¥ anti-bacterial /¥ anti-viral ,®
anti-diabetic,[ anti-microbial,[® and anti-fungal
agents?¥. Some pyrazol es possess fluorescence char-
acteristics'?, display agrochemical properties
(i.e., herbicidal and soil fungicidal activity) and have
applications as pesticides and insecticides?.
Pyrazolines obtained by cyclization of chalcones
with arylhydrazines,*¥ can be easily oxidized to
pyrazoles. A variety of oxidizing agents have been
previously reported to convert pyrazolones to
pyrazoles including Zr(NO,),,*¥ carbon-activated
oxygen,[*  Pd/C/AcOH,™  Co(Il)/O,,*"
iodobenzenediacetate,'*® Pb(OAc),,™ MnO,,*
KMnO, 21 Ag(NO,),,”@  HgO,  N-
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hydroxyphthalimide (NHPI)?4 and 1,0, /KBri®.,
Many, however, impose certain disadvantages such
aslonger reaction times, low yields of productsand
toxicity due to the presence of some metallic ions
embodied in thesereagents. Such limitations neces-
sitate further demand to devel op other environmen-
tally benign and easily accessible reagents for con-
version of 2-pyrazolinesto pyrazoles. The presence
of some metallic ions embodied in these reagents.
Such limitations necessitate further demand to de-
velop other environmentally benign and easily ac-
cessiblereagentsfor conversion of 2-pyrazolinesto
pyrazoles.

RESULTSAND DISCUSSION

Aspart of our ongoing effortsto search for more
robust protocols for aromatization of various het-
erocyclesincluding pyrazolines,’”® we have success-
fully examined in thisarticlethe application of ortho-
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Scheme 1 : Oxidation of 2-pyrazolines by H. IO /K1

TABLE 1 : Oxidative aromatization of 2-pyrazolines la-I to the corresponding pyrazoles 2a-I with H.1O /K1 in

solvent free at r.t.

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

a) All the products are known, characterized by IR, NMR spectral analysis and compared with the authentic samples b)
I solated yields. ¢) M elting pointsof compoundsar e consistent with reported values.

periodic acid/ potassium iodide (H.O/KI), in a
solvent free condition asanew and efficient system
for aromatization of 1,3,5-trisubstituted 4,5-dihydro-
1H-pyrazoles (1a-l) to the corresponding pyrazoles
(2al) Scheme 1, TABLE 1.

According to the experimental results shownin
TABLE 1, more efficient conversion of 2-
pyrazolines occurs under room temperature in sol-
vent free to yield the corresponding pyrazoles in
shorter reaction times and higher yields (90-97%).

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.

GENERAL PROCEDURE: OXIDATION OF 2-

PYRAZOLINES(1A-L)BY H_O/KI

To a magneticaly sirred suspension of Kl (1.2
mmol, 199 mg), asolution of H_IO, (1.2 mmol, 273
mg) in H,O (5 ml) and 2-pyrazoline 1a! (1 mmol)
were added to a mortar and the mixture was pulver-
ized with a pestle. The resulting reaction mixture was
dtirred a room temperature for an appropriate time
TABLE 1. After the complete conversion of the sub-
dratein 3-10 min. asmonitored by TL C using acetone/
n-hexane (4:1), thereaction mixturewasquenched with
aqueous sodium bicarbonate solution (5%) and ex-
tracted with ethyl ether (10 mL). Theorganiclayer was
then dried over anhydrous sodium sulphate and con-
centrated to leave the crude solids 2a-| in 90-97 %
yield TABLE 1. The productswerefurther purified by
recrystallization from ethanol (96%6).

CONCLUSION
We have developed a new and mild procedure

for oxidation of 2-pyrazolinesto 2-pyrazoles utiliz-
ing ortho-periodic acid/potassumiodide (H,|O/KI),
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asahighly efficient, inexpensive, ecologically safe
and easily recoverabl e reagent which actsunder sol -
vent free condition at room temperature.
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