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REACTIONS OF NAPTHALENE

1. Oxidation.
o

CrO,, HOAc, 25°
—

O
1,4-Naphthoquinone

x-Naphthoquinone
@@j —_— (40%, yield)

Naphthalene

Phthalic anhydride
(76%, yield)

Oxidation of naphthalene by oxygen in the presence of Vanadium
Pentoxide
destroys one ring and yields phthalic anhydride. Oxidation of certain
naphthalene derivatives destroys the aromatic character of one ring in a
somewhat different way, and yields diketo compounds known as
quinones.

0]
CH; CrO,, HOA, 25° CH3
v

2-Methylnaphthalene

2-Methyl-1,4-naphthoquinone
(70%, yield)

Because of this tendency to form quinones, it is not always feasible to prepare
naphthalene carboxylic acids as we do benzole acids, by oxidation of methyl
side chains.
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2. Reduction.

Na, C;H,OH, reflux
—

1,4-Dihydronaphthalene

Na, C;Hy OH, reflux. @

Naphthalene 1,2,3,4-Tetrahydronaphthalene
Tetralin

H,, catalyst @

Decahydronaphthalene
Decalin

In contrast to benzene, naphthalene can be reduced by chemical reducing agents.
It is converted by sodium and ethanol into 1 ,4-dihydronaphthalene, and by
sodium and isopentyl alcohol into 1,2,3,4-tetrahydronaphthalene (tetraliri).

The temperature at which each of these sodium reductions is carried out is the
boiling point of the alcohol used; at the higher temperature permitted by isopentyl
alcohol (b.p. 132), reduction proceeds further than with the lower boiling ethyl
alcohol (b.p. 78).

3. Electrophilic substitution.

(a) Nitration,
e
Naphthalene 1-Nitronaphthalene
x-Nitronaphthalene
(90-95% yield)

(b) Halogenation. Discussed in Sec. 30.8.

Br;. CCl,, reflux
No mu “No Lewis acid
Naphthalene -Bromomphthalene
a-Bromonaphthalene

(75% yield )
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(¢) Sulfonation.
SO3H

conc. H,S0,, 80°
[————————

1-Naphthalenesulfonic acid
a-Naphthalenesulfonic acid

_

Naphthalene

cone. H;S0,, 160° SO3H

2-Naphthalenesulfonic acid
B-Naphthalenesulfonic acid

(d) Friedel-Crafts acylation.

COCH;

solvent: C;H,Cl,

1-Acetonaphthalene

CH,COCl, AICI, 1-Naphthyl methyl ketone
(93% yield)
Naphthalene
solvent: CgHsNO, cocn,,

2-Acetonaphthalene
2-Naphthyl methyl ketone
(90% yield)
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