Triazoles and Tetrazoles

Triazole refers to either one of two isomeric five-

member ring compounds with molecular formula
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1,2,3-triazole is a colorless low melting solid with a
melting point of 23-25 °C and a boiling point of 203
°C/752 mmHg, while the 1,2,4-triazole is a colorless
crystalline solid with a melting point of 119-121 °C.
Both compounds are corrosive and an irritant to both

skin and eyes. Triazole is a five-membered aromatic
heterocycle with three N heteroatoms. o o we i ooz
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valsartan (Diovan) anastrozole (Arimidex) tazobactam (Zosyn)
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Triazoles and tetrazoles do not exist in nature. However, many oo cbises dabl 3
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synthetic medicines do contain triazoles and tetrazoles. ooyl csdasLl
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*Anastrozole contains a 1,2,4-triazole and is an aromatase-inhibiting
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action of bacterial B-lactamases and is used to treat bacterial infection .. - ..
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Both carbon atoms in 1H-1,2,4-triazoles are m deficient
because both are attached to electronegative nitrogen
atoms and the electron density (0.744) at both carbon
atoms is low and susceptible to nucleophilic
substitution under mild conditions.

It is a weak base and the pK, of 2.19 is for protonated
species. The NH-protons in N-unsubstituted-1,2,4-

triazoles are acidic in nature. O A
The pK, of 1,2,4-triazoles is 10.26. b e
The triazolium ions formed are also prone to
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Electrophilic substitution takes place only at nitrogen
atoms because of high electron density.
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e 1,2,4-Triazole effectively contains  =owse et
two pyridine type atoms and
one pyrrole type nitrogen atom. It is deactivated
against electrophilic attack and thus resembles
pyridine. Nitration, sulfonation and N-oxidation
do not occqu_\)/vith simple triazoles.
Triazolate anions, however, do react readily
with electrophiles, alkylation and acylation being

the reactions that have been most investigated

g3yl Dlgsl Jelazs wells gag
ASIYN sy (VLB 9350y o W ggun
lgzoms @ JJ! u))L;La,JU,ﬂ o dlzaly



https://www.sciencedirect.com/topics/chemistry/pyridine
https://www.sciencedirect.com/topics/chemistry/pyrrole
https://www.sciencedirect.com/topics/chemistry/nitrogen-atom
https://www.sciencedirect.com/topics/chemistry/nitration
https://www.sciencedirect.com/topics/chemical-engineering/triazole
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/anions
https://www.sciencedirect.com/topics/chemistry/electrophile
https://www.sciencedirect.com/topics/chemistry/alkylation
https://www.sciencedirect.com/topics/chemistry/acylation
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* Huisgen 1,3-dipolar cycloaddition 1,3-dipolar cycloaddition of alkynes to azides
* to form |,4-disubsituted-|,2,3-triazoles.
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(i) Huisgen 1,3- dipolar cycloaddition
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(ii) Metal cataly=zed 1.3- dipolar cycloaddition
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(iif) Strain promoted azide alkyne cycloaddition
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(iv) Metal free synthesis of 1,2,3-triazoles
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Construction of the Tetrazole Ring

* The synthesis of tetrazole usually involves a variation of the
Finnegan tetrazole synthesis that is the addition of hydrazoic
acid to a carbon-nitrogen multiple bond. o Eliien S5 Bole Joslyed] o5 e -
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* Electrophilic Substitution Reactions
 The parent 1H-1,2,4-triazole is readily
protonated at position 4 in concentrated HCI
to form triazolium chloride.
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e 1H-1,2,4-Triazoles are easily metalated with
NaOH, AgNO,, and copper nitrate to form
respective organometallic compounds.
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alkylated at N, when sodium ethoxide in ethanol is used as a base

but alkylation in agueous NaOH with methyl sulfate gave a mixture of 1-
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* Alkylation with ethyl chloroacetate in sodium methoxide produced N;-

substituted products.
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https://www.sciencedirect.com/topics/chemistry/sodium-ethoxide
https://www.sciencedirect.com/topics/chemistry/methyl-sulfate
https://www.sciencedirect.com/topics/chemistry/alkylation
https://www.sciencedirect.com/topics/chemistry/chloroacetate
https://www.sciencedirect.com/topics/chemistry/methoxide
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* Arylation Reactions®®> S 24l

 1H-1,2,4-Triazoles are arylated with aryl halide
having an electron-withdrawing substituent
under Ullmann conditions using CuO as
catalyst in refluxing pyridine, which offered 1-
aryl-1,2,4-1H-triazole.
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Y=NO2, COMe, CN


https://www.sciencedirect.com/topics/chemistry/ullmann-reaction
https://www.sciencedirect.com/topics/chemistry/pyridine
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 1H-1,2,4-Triazole on reaction with acyl

chloride in dry benzene under reflux delivered
1-acyl-1,2,4-triazole.
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Electrophilic Substitution at Carbon
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* Bromination of 1H-1,2,4-triazoles in agueous

NaOH solution occurs readily at room
temperature to give 3,5-dibromo-1,2,4-triazole in
82% vields. However, chlorination in aqueous
KHCO, solution delivered 1-chloro-1,2,4-triazole,
which either on heating or long storage
rearranged to 3-chloro-1H-1,2,4-triazole in 40%

yields. N
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