PYRAZOLE

Properties
1. Aromaticity
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pyridine pyrrole
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PYRAZOLE

ATrOmaticiin

Pyrazole have 3 C and 2 N . all are sp¥ hybridized

sp? hybridization is planar. it makes a planar pyrazole ring structure.
Each ring atoms also contains unhybridized p orbital that is
perpendicular to the plane of & bonds (plane of ring).

Here p orbitals are parallel to each other. so overlapping btwn p
orbitals 1s possible.

the total nu of non bonding e- are 6 (3 of three C. 1 from one N and
2 of other N)

The resonance of 6 e- follows the Hiickel's rule

So the pyrazole i1s aromatic .




PYRAZOLE
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9. Tautomerism

Rapid migration of hydrogen from one nitrogen to the other.

ﬂ ﬁmz e

N
H
B{E}maihylpyraznla
3. Hydrogen bonding
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fi h;l : 'N‘N = N=H
- H : H‘ﬂ-
"ﬁ'\‘ fN.n' 2 Hydrogen bonding within 2 melecules (evelic dimer)
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PYRAZOLE

Synthesis
. From pyrimidine

- Pyrimidine is very susceptible to nucleophilic addition,
- it reacts with hot hydrazine solution to give pyrazole.

="M . NH,NH =

A

Pyrimidine pyrazole




PYRAZOLE

|. From pyrimidine

mechanism

- Mechanism follows Addition of Nucleophile Ring Opening Ring
Closure (ANRORC) sequence.

NH
HN"
b NH
. ring o
(\) NH.NH- |__1__‘N opening _ ﬁ SN I“x.IH2
l"II.ICIE-DPhlllG .NJ ‘o l\
addition ""NH
ring
closure
NH ZNH = "NH
L
NH}_’ HN _.I 1“:___H
pyrazole \{“:NH




PYRAZOLE

2.  Knorr pyrazole synthesis

- Rxn convert a hydrazine or its derivatives and a l.3-dicarbonyl
compound to a pyrazole using an acid catalyst.

0O O N—RNH

J\/U\ +  NHoNH, —catacd _ /U\
R R R Z R

1,3-dicarbonyl compound hydrazine
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PYRAZOLE ‘

Svnther
=Y 2515

2. Knorr pyrazole synthesis

mechanism

/’-\ ﬂHz

HaN—NH;
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diiming

Heterveyelic Compounds _ ASLE Foin _Lirpanie Chimi v. MPharmady 55



PYRAZOLE

2. Knorr pyrazole synthesis
Examples
N; H
0o 0 | ';‘ -
)UJ\ . A — Z +
1-phenylbutane-1,3-dione  methylhydrazine 1,5-dimethyl-3-phenylpyrazole  1,3-dimethyl-5-phenylpyrazole
unsymmetrical isomeric mixture

dicarbonyl compound
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PYRAZOLE

3. From Nitrile Imines

- Pyrazoles are produced by the dipolar cvcloaddition btwn alkynes

with nitrile imines.

Ra Rz

||/+_\ Ib
I

R4 “Q

57



PYRAZOLE

4. From diazo compound

- Diazo compound adds to an acetylenic derivative gives pyrazole

CgHs COQCH; CeHs OOCH;
+ \N —
| ‘ iy ® H3COoOC
eN

COQCH;
3,5-Dicarbomethoxy
-4-phenylpyrazole

HsC00C COOCH;
§ —

CgHs \N./"NHH

4,5-Dicarbomethoxy
-3-phenylpyrazole
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PYRAZOLE

Reactions

1.

l.

Electrophilic addition to N
Protonation (basic property)
Pyrazole accept proton, act as base,

I + W@ — ik )

N aq. acid N~ @N

| I |

H H H
pyrazolium cation
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‘ PYRAZOLE ‘

1. Electrophilic addition to N
b, N-alkvlation

5 ¥
= \®
{/ }\N: I—CHs (I N :

~ N
; s éﬂ,- I\
| | | | Nz
H H H |

N-dimethylpyrazolium salt H

pyrazole as base removes proton
e,
N
<=\ I—CHy [— &
S N<, == Nw.
N o N

N-1,N-2-dimethylpyrazolium salt
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PYRAZOLE

1. Electrophilic addition to N

b, N-alkvlation

- Pyrazole reacts with alkyl halide and first gives N-alkyl pyvrazolium
salt,

- This salt can lose an N-proton m an equilibrium with unreacted
pyrazole, generating N-alkyl pyrazole.

- N-alkyl pyvrazole reacts with alkyl halide and gives N-1.N-2-
dialkvlpyrazolium salt.




PYRAZOLE

2. Electrophilic substitution to C

Pyrazole undergoes electrophilic substitution reaction at
4th position.

- Electrophilic attack at possible positions with imumuliatu

4 3
N et {<
C-3 5/_{”2_. / - /%

H mlenn-::dmtc:s with
Fve gromethine N

=

\ ( highly unf avourable)
C-5 f N [\ i&}—: N
N N
‘:ﬁ““x Z:B )
C-4 5 N - gt @\, N @, N
N ¥




PYRAZOLE

Electrophilic substitution to C

Electrophilic attack at C-3 & (C-5 generates highly unstable +vely
charged azomethine intermediate.

Electrophilic attack at C-4 completes without any such highly
unstable intermediate.

Thus Ts 1s much higher for C'-3 & C-5 attack than C-4.

So...

Electrophilic attack takes place readily at neutral or alkaline media as
pyrazole protonated pyrazole is more resistant to electrophilic attack
than pyrazole.




‘ PYRAZOLE

2. Electrophilic substitution to
a.  Nitration

OsN
\
E/ N _conc. HNO+ - ;}' “N
N7 conc. HzSO4 N7
H H

b. Halogenation

{/ I\ i z/ I\
N Ea 0, AN

N H
Br
{/ *&N NBS AR
N, HED, .ﬂ N"‘
H H
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‘ PYRAZOLE

3. Oxidation

COOH
\

/ ju alk KMnO; _ // N

\ A \

CsHs CgHs

4. Reduction

/ \ Pd.H \ Pd.H
N (] 2 L} 2
G s Z B { _NH

| \ N
I
CeHs CeHs CeHs
1-phenylpyrazole 1-phenyl-4.5- 1-phenylpyrazolidine
dihydropyrazole
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PYRAZOLE

5. Ring opening
- N-substituted pyrazole reacted with strong base (sodamide) cause
ring opening

H
@ —N
I\ NaNH, f, - _ring / \\ " /
Nz ;;}N ﬂp’ﬂﬂlﬂg H
. : :
N-substitutedpyrazole acrylonitrile derivative
® o
Na---N"




PYRAZOLE

Medicinal Use

- Many svnthetic pyrazole compounds are of importance as dves and
medicines.

E.g
Antipyrie - used as an antipyretic ,analgesic
lartrazine - as a yellow dye for food

Fhenvibutazope - an anti-inflammatory drug

g %

phenvibutazone
antipyrine
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