1,3-AZOLES
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Reactivity towards E-files
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X ~C3/C4 in pyrole etc

ﬂ + iwive effect from N Few examples

React. generally in benzene ring
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Reaction with electrophiles on N - Protonation
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Reaction with electrophiles on N
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Reaction with electrophiles on N - N-Acylation

Only rel. for imidazole
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Reaction with electrophiles on C - protonation (H/ D exchange)

o D*/D,0  N= N Slow react
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Nitration
N=\  Conc. HNO; / HpSO, HN—g
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Bromination

Reactivity X=NH>S >0

N
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Oxazoles: No react.

Acylation

No Lewis acid cat react. (Friedel Craft, basic N)
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Condensation react

Few ex. comp. to pyrrole / thiophene / furan

N _RCHO _
TMS”«Q

Reaction with Nucleophiles

No Nu displacement of H
Some ring opening react. on oxasole

~C3/C4 in pyrole etc

+ ilwzive effect from N

N
()
/ X" T~ = C2/C6 in pyridine

~C2/C5 in pyrole etc

TMS/?(_A . HO% )

Ipso subst.




Deprotonation at N - Furter reactions
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C-metallation - Furter reactions

N Buli N Ye=N  BuLi  Lj—N
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Q B‘ Buli Q S\Li *Transmetallation
X

X *Coupling react



Oxazole
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More stable
Cycloaddition
Ph R R
Z/‘g R—=—R Z/_§ cf synth of thiophene, furan
X X
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Imidazole - only intramolec. examples
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Quartenary 1,3-Diazolium Salts
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Stable crystalline compds



N-heterocyclic carbenes as ligands in transition metal cat react.

Modified properties comp. to phosphile ligands

Q Me Pd(OAc),

2() e—3>
Me AcOH

Me Me

Pd cat. for coupling react (\ *2 @):»

Good for Heck
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Amino 1,3-azoles

All as aminotautomers, all are protonated in the ring
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More basic (=guanidin)
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Oxy 1,3-azoles

All as oxo (carbonyl)
Generally low aromaticity

NH NH

+

G 5 o —Chm L
iminium ion

Reacts as enamin
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Synthesis of 1,3-azoles
N
A /
Carbonyl condensations SN / x)
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X
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Cycloadditions
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Bioactive 1,3-azoles

N N
o s
N N
H,N"~CO,H H,N Imidazol common in nature
Histidine (His) Histamine

Epothilone A: R=H
Epothilone B: R=Me
From myxobacteria
Potential anticancer drugs
Mechanism = taxol

Co-enzyme in biochem. prosesses:
H,N

oy

Thiamin
(Vitamin B,)



Chymotrypsin: Cleavage of peptides




1,2-AZOLES
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Pyrrazole Isothiazole Isoxazole
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/ v\ = Q_\ 6 / N 2 6 N X 2
Q N NH - -
1H Benzindazol Not detectable X=S: 1,2-Benzisothiazol X=S: 2,1-Benzisothiazol
2! z X=0; 1,2-Benzisoxazol X=0; 2,1-Benzisoxazol

(Antranil)

Reaction with electrophiles
on N: Protonation

X X® pKa 2.5 -0.5 3.0

N ) N
{ ) [

: " NH; NH,NH, NH,OH
pKa 7.1 pKa 5.2 pKa9.3 7.9 5.8



N- Alkylation and acylation

Generally more difficult than with 1,3-diazoles R-X
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[\ RX, [ N )éﬁ%/

X X
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R R R
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Reaction with electrophiles on C

Reactivity towards electrophiles Activation by X

q

& S —

Weak deact. by N Z/ ,\N -~ QNK\"_’ C\ NO

Activated by X \ _— Most deactivatet € A
</—\\N (=2-pos pyridine)
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Deactivation by N
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Reaction may also occur in the

X=0: low reactivity benzene ring



Reaction with nucleophiles

Not replacement of H

X EWG
X
. \ Also activated
. . \ Not reactive / N
Z/X,\N\ Reactivity as PhX 4 X,N: towards Nu 121 N by EWG
Nu
Reaction with base
B LS
H S N
pKa 14.2 (Imidazole17.5)
But NB! Li
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X=0, (S)



Reaction of metallated compounds
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Cycloadditions

No ex. of 1,2-azoles as dienes in DA
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Alkyl 1,2-azoles
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Amino 1,2-diazoles
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Synthesis of 1,2-azoles

Carbonyl condensations

R: few restrict
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Cycloadditions
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