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Tobacco alkaloid (nicotine)
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pyridine

This structure 1s considered to be the resonance hybrid of the following structures.
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Nucleophilic attack at position C-2
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Nucleophilic attack at position C-3
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ChiChibabin Reaction (Nucleophilic Substitution)

X NaNH, X -NaH ‘ A
) (e =
N - N N~ NH

N NH2 2
Na+
/ 0 \
|+ wam, 22,
N 2
N N NH2

Pyridine Pyridin-2-amine



Electrophilic attack at pmltmn C-3
=N O\
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~
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Electrophilic attack at pﬂsition C-2
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Electrophilic Substitution

Pyridine is million times less reactive than benzene
Nitration (less than 5%, Chlorination in moderate yield, Bromination in a good yield)
3-position is usually attacked preferably

-
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Fig. 5.8 Intermediates in the electrophilic substitution of pyridine.
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Fig. 5.12 Nitration of pyridine N-oxide.



Use of N-Oxides
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1) The Hantzsch Synthesis
1,3-dicarbonyl compound + ammonia + aldehyde

Ar H CO_Me
Y+ [
O 07 ch,
Ar
MeO,C MeO,C CO,Me
: l NH, l L, RS
H,C O H,C NH, O CH,

enamine enone

Conjugate addition (1,4-addition)

Ar {'

MeO,C CO,Me Ar
| | MeOEC/Y)\ngOzMe
) /

H,C N CH, CH,
H H,C NH, O



Unsymetrical pyridine can be prepared from
different enamines and enones

Cl
MeO,C 07X
enamine | + enone
H,C NH, O Ar

Conjugate addition (1,4-addition)

/

Cl
MeO,C N CO_Me
/ Ar
H,C™ 'NH, O
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2) Reaction of Ammonia + 1,5-diketone

NH, Oxidation N

— ] - [

O O N N
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3) Diels-Alder Reaction
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