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Introduction of second
heteroatom create azole
(nitrogen is one of the
heteroatoms.
-No. of the ring start from
the heteroatom with higher
atomic no.
-Like pyrrole, furane and
thiophene all ring are
aromatic.
-All the compounds have
group  =N- (azomethine , like
N in pyridine) which have
one unpaired of electron 2



1,3 azole : Imidazole, Oxazole & Thiazole
Fivemember ring containe

two hetero atoms one of
which is nitrogen.
The other hetero atoms are

NH, O & S
All have a characterization

of aromatic compound.
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Physical properties
1- Basicity
 Imidazole is the most basic compounds

pKa= 7.0
 Oxazole = 0.8
 Thiazole = 2.5
 The 1,3 azole are more basic than pyrrole

(pKa= -3.8)
 Imidazole is more basic than pyridine

(pKa= 5.2)
2- Boiling point
 Imidazole 250-255C
 Oxazole 69-70C
 Thiazole 116- 118 C
3- solubility
 imidazole soluble in water, oxazole & thiazole

springly soluble in water
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Tautomers are isomers (structural isomers) of organic compounds
that readily interconvert by a chemical reaction called
tautomerization. This reaction commonly results in the formal
migration of a hydrogen atom or proton, accompanied by a switch of
a single bond and adjacent double bond. The concept of
tautomerizations is called tautomerism. Because of the rapid
interconversion, tautomers are generally considered to be the same
chemical compound.
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It exists in two equivalent tautomeric forms, because the proton can be located on either of
the two nitrogen atoms Imidazole .
It exists in two equivalent tautomeric forms, because the proton can be located on either of
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4- methyl imidazole                     5- methyl imidazole

unsymmetrically substituted imidazole

this compound is 4(5) methyl imidazole
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oxazole and thiazole tautomerism not possible also

N-substituted imidazole, tautomerism not possible
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Preparation of 1,3 azole
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Preparation of imidazole The condensation of a 1,2-dicarbonyl compound with
ammonium acetate and an aldehyde results in the formation of an imidazole

Preparation of thiazole Hantzsch synthesis can be applied to synthesize the thiazole
system from thioamides. The
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1,3 Azole are m uch less reactive to  ESR than pyrrole, furan & thiophene, but m ore
reactive than pyrid ine.

Im idazole is m ost reactive than thioazole & oxazole toward ESR.

Any electron donating group on the ring can faciliate ESR.

ESR occurs at C-5.

T autom erism  in im idazole leads to  the 4(5)m ixture
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5- Nitroimidazole               4-Nitroimidazole
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In  c a s e  o f  im id a z o le  t h e  s t r o n g  b a s e  c a n  r e m o v e  t h e  N H  p r o t o n

b u t  in  o x a z o le  a n d  t h ia z o le  d o n o t  h a v e  a n y  N H  ,  s o  t h e  m o s t
a c id ic  p r o t o  i s  t h a t  a t  C - 2


