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Abstract: Pyrazole is a 2-neighbour nitrogen containing 5-membered heterocyclic organic
compound with three carbon atoms. Pyrazole commonly known as 1,2 diazoles has been very
popular now a days due to manifold uses. There are number of pyrazole derivative which has
broad spectrum of biological activities like anti-bacterial, anti-microbial, anti-inflammatory,
anti-convulsant, analgesic, anti-diabetic, anti-rheumatic, anti-cancer, and anti- tuberculosis.
There are several applications of pyrazole core based organic molecules in various areas
including pharmacy and agro-chemical industries. The purpose of the review was to collect
various pharmacological actions which were reported in recent years made on its moiety.
Pyrazole and its derivatives are prepared by dehydrogenating 2-pyrazoline or its derivative by
processin which the reaction is carried out using sulfuric acid in the presence of iodine or of an
iodine compound. This review highlights the different synthesis methods and the
pharmacological properties of pyrazole derivatives. Development of pyrazole and its derivative

has been reported by many scientists in decades.
Introduction:

Pyrazole may be any class of organic compound having heterocyclic ring composed of carbon
atom an nitrogen atom in adjacent position of its structure. The simplest member of pyrazole family

is pyrazole itself, a compound with molecular formulae C3H;N..
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Structure of Pyrazole

Physical Properties of Pyrazole
Pyrazole has a five-membered aromatic! ring structure consisting of two atoms of vicinal
nitrogen, acidic pyrrole like nitrogen with a single pair of aromatic electrons, simplesp2 -
hybridized nitrogen-like pyridine and three atoms of carbon, and these combined features must
be carefully taken into account in the context of reactivity. In the first instance, N-unsubstituted
pyrazoles possess amphotericproperties, acting as both acids and bases, considering the presence
of nitrogen. While the proton is easily donated by the acidic pyrrole-like NH group, the simple
pyridine-like nitrogen can accept protons even more readily, and thus the basic character is
typically prevalent. Nevertheless, substitutions on the ring can modulate these properties®®, as,
for instance, electron donating groups were shown to increase the acidity of the pyrrole-like
-NH group. In addition to the previous, the combination of two dissimilar and adjacent nitrogen
atoms in this azole allows it to simultaneously donate and accept hydrogen bonds, which favours
the establishment of intermolecular interactions, either among pyrazole molecules themselves
and the nature of the substituents in the ring or between pyrazoles and neighbouring molecules
that participate in proton transfer processes.

Chemistry of Pyrazole
The high melting points and boiling point of pyrazole with 1-alkyl or 1- aryl substituent are due
to the intermolecular hydrogen bonding® which forms dimmer molecules. It is tautomeric in
nature (each of two molecules or isomers of compound which exist together in equilibrium, and
are ready to get interchanged by migration of one or two atoms present within the molecules.
pyrazole is weak In nature andforms organic salts with inorganic acids. The iminohydrogen
group may be replaced by acyl group.
Therefore, important properties of these molecules were analysed by comparing with the
properties of benzene derivatives Like other nitrogen involving heterocycles, different
tautomeric structures can be written for pyrazoles’*°. unsubstituted pyrazole can be represented

in three tautomeric forms
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The chemical properties of pyrazole can be explained by effect of individual atoms. the n- atom
at position 2 with two electrons and therefore reacts with electrophile. the n- atom at position 1
Is unreactive and loses its proton in the presence of base. The combined two n -atoms reduce the
charge density at C3 and C5, making C4 available for electrophilic attack. Protonation of
pyrazoles leads toparazonium cations and that less goes electrophilic attack at position of C-4,
but the attack at C-3 is more facilitated the pyrazole for more effective nucleophiles. The
chemical reactivity of the pyrazole molecule can be explained by the effect of individualatoms.
The N-atom at position 2 with two electrons is basic and therefore reacts with electrophiles. The
N-atom at position 1 is unreactive, but loses its proton in the presence of base. The combined
two N-atoms reduce the charge density at C3 and C5, making C4 available for electrophilic
attack. Deprotonation'*3 at C-3 can occur in the presence of strong base, leading to ring
opening. Protonation of pyrazoles leads to parazonium cations that are less likely to undergo
electrophilic attack at C-4, but attack at C3 is facilitated. The pyrazole anion is much less
reactive toward nucleophiles, but the reactivity to electrophiles is increased: The pyrazole
compounds are not known to occur in nature; they are usually prepared by reacting hydrazine’s
with 1,3 —diketones!+18,
Pyrazole are five membered heterocycle that constitute a class of compounds particularly useful
in organic synthesis. They are one of the most studied groups of compounds among the azole
family. Indeed, a huge variety of synthesis methods and synthetic analogues have been reported
over the years. The presence of pyrazole nucleus in different structures leads to diversified
applications®2 in different structures leads to diversified areas such as technology, medicine and
agriculture. In particular, they are described as inhibitors of protein glycation, antibacterial,
antifungal, anti-cancer, antidepressant, anti-inflammatory, anti-tuberculosis, antioxidant as well as
antiviral agents. Pyrazole or isoxazole derivatives are prepared by a palladium- catalysed four-
component coupling of terminal alkaline, hydrazine (hydroxylamine), carbon monoxide under

ambient pressure, and an aryl iodide.
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Table 1: Pyrazole derivatives having pharmacological activities

Drug Activity Struct
ure
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Indiplon Antianxiety
MH 2z
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Celecoxib Antinflammator
y
Lonazole Nsaids o/
\Cl
NH 2
Pyrazomyci Anticancer
n HO d .\OH
Surinabant Antiobesity
Apixiban Anticoagulant
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This review is a short description of an ongoing research area of pyrazole synthesis, though there

are a lot of synthetic methods developed for generating novel pyrazole derivatives. However,

generally these methods need organic solvents. In addition to the use of organic solvents, low yield

percentage is another major challenge in pyrazole synthesis. Solventless reactions are rapid, regio-

or chemo-selective. These reactions result in high yields, and have environmental and economic

advantages. We believe that these solventless reactions represent a possible solution to the

challenges in the synthesis of pyrazole derivatives. The use of water will also be helpful in

overcoming some major issues of pyrazole derivative synthesis.
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