4.6 SIX-MEMBERED RING (PYRIDINE)

Pyridine 1s a 6 membered ring ., with one heteroatom, Nitrogen Aromatic in nature.

Carbon are in sp” hybridisation, planar in nature.
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pyridine orbital structure of pyridine
4.6.1 Synthesis:
1) Passing acetylene and HCN through a red hot tube.
2
CH=CH + HCN = |
N
Pyridine

2) Heating pentamethylene diamine hydrochloride followed by heating with conc. H,SO4

A H,SO, A
(CH»5)s5(NH5),.2HCI - O - Q

N N
Pentamethylene H
diaminedichloride : : Pyridine
piperdine

3) Passing acetylene, HCHO and NHj3 over alumina catalyst.

Al,0,/Si0, o
CH=CH + CH,(OH)OCH; + NH, - |
N

Pyridine
4) Heating tetrahydrofurfuryl alcohol with NH;

NH; 500°C

T
- |
—
CH,OH N

O
Tetrahydro Furfuryl alcohol

Pyridine
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4.6.2 Electrophilic substitution-II electron excess reaction

The attack of 2 and 4 position involves the formation of positive charge on the highly
electronegative nitrogen atom. The cations from these structures are highly unstable. Hence,
substitution occurs only at 3-position
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4.6.3 Nucleophilic substitution-II electron deficient
The electron density at position 2 and 4 1s less. The negative charge on nitrogen is more
resonance stabilized. Nucleophilic substitution occurs at 2 and 4 position.
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At 3-position
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Electrophilic substitution-II electron excess reaction

T

Cl,/AICI; (ﬁ/ Cl
R = 3-chloro Pyridine

N
Br, 300°C X Br
Brominatioﬁ ‘ g

N 3-Bromo pyridine

25

N
Pyridine

H,SO4/HgSO, O/SOBH
Sulphonatioﬁ =

N 3-pyridine sulphonic acid

HNOA/H,S0O, ~ Xy~ NO2

Nitration ‘ fJ
N 3-nitro pyridine

(CH,COO),Hg (j/ HgOCOCH;
Mercuration 22

A 3-Acetoxy mercury pyridine
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