Tetrahedron Letters No.34, pp, 4057-4061, 1966, Pergamon Press Ltd,
Printed in Great Britain,

THE ACTION OF BENZOYL PEBROXIDE ON 2-NAPHTHOL.
A NOVEL SYNTHBSIS OF A QUINOL DIBRNZOATE.
V.P.Bhatias and K.B.L.Mathur
Department of Chemistry, University of Delhi, Delhi.7, India

(Received 24 May 1966)

! carried out the oxidation of

Cosgrove and Waters
certain phenols with benzoyl peroxide in chloroform solution
and found that they undergo benzoyloxylation usually ortho

to the phenolic group. In a few casesz

para benzoyloxylation,
and the formation of diphenoquinones have also been noted.
In an effort to study the oxidation of certain bicyeclic
heterocyelic systems, we did s model oxidation first of
2-Napthol with benzoyl peroxide. Our results were unique
in that the reaction product contained substentisl amount
(35-40 per cent) of the quinol dibenzoate II. In a typieal
experiment, 2-Naphthol (0.33 mole) was refluxed in chloro-
form (40 ml) solution with benzoyl peroxide (0.34 mole) for
6 hours. After removal from the chloroform solution of the
benzoic acid formed (3.8 g) with squeous sodium bicarbonate,
and the slkali soluble matter (4 g), the chloroform residue
on trituration with methyl alecohol yielded a colourless
neutral product (1.2 g). It was crystallised from acetons,
giving crystals, m.p. 186-87° (Pound: C, 74.9; H, 4.5%;
C24H1605 requires C, 75.0; H, 4.2%).
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The reactions which supported the formulation of the
peutral product m.p.186-87° as I1 were as follows: When warmed
at 50° for 2 hours with an Acy0-H,50, mixture (10 ml; Acy0
containing 3 per cent 112804), it gave 1,2,4-triacetoxy naph~-
thelens (III) m.p.135° (Pound: C, 62.8; H, 5.0%; Celc. for
Cy 81406 C, 63.6; H, 4.66). Its (III) ultra violet spectrum
(alcohol) had)\“, 222.5, 281 (log ¢ 5.7, 3.6). This tri-
scetate was identical with that obtained from @] -naphihaqui-
mone (IV) by similer Ac,0-H,30, treatment (Thiele's Acetyla-
tion Reaction) in m.p. 135° and ultra violet Spectrum
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h“ 222.8, 281 (log € 5.7, 3.65). The triacetoxy compound
(III) could be hydrolysed with 10 per cent sulphuric acid to
1,2,4~trihydroxy naphthalene (V) m.p.153° (15t.> m.p.154°)
which again could be reacetylated to (III) with Ac,0. Pinally,
the neutral product when refluxed with 80 per cent sulphuric
acid, after steam distillation, yielded 2 moles of benzoic
acid in the steam distillate.

It is remarkable that the Acy0-H,30, reagent with II
yielded the triacetate (III) rather than the expected
1-Benzoyloxy 2,4-diacetoxy naphthslene (III with 1-OBz
instead of 1-0OAc). This could be due to a process of aceto-
lysis occurring in II prior to its conversion into the
triacetate (III).

In the experiment with benzoyl peroxide, the alkali
8oluble matter contained some unchanged 2-Naphthol. There
were, however, indications for the presence also of small
emount o0f 1-benzoyloxy 2-naphthol (VII) a8 well ss of other
products which are being looked into.

Benzoyloxylation with benzoyl pergxide (ef. the
reaction with naphthal ene 1tself4'5) usually occurs by a
homolytic process. Such & mechanism was in fect first
aivanced by Cosgrove and Waters'?2 for the bengoyl oxyl a-
tion of phenols, but now it is beliaved6 that this change
18 the result of an electrophilic substitution of the phenol
by benzoyl peroxide. On this basis, the substitution in the
2-Naphthol may be represented as in steps (1) and (2).
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The formation of the dibenzoate (II) can then be explained
in the same manner as those of the quinol discetates in the
reaction of phenols with lead tetra acetate+5, This is
shown in step (3), the change involving a repetition of
substitution by benzoyl peroxide occurring with the
initially formed monobenzoyloxy compound (VII). Such a subs-
titution step giving (II) finds sn snalogy in the reported
formstion? of 1,1-dibromo 2-kxeto compound {II, two Br in
place of the two OBz) by further bromination of 1-bromo
2-nsphthol. It may, however, be mentioned that the forma-
tion of quinol dibenzostes in the reaction of benzoyl per-
oxide with phenole has not yet been described in literature
snd the present study provides the firast instance of the
possibility of their formation im this reaction. The fairly
high yield in which II can be obtained is indicative of the
high reactivity of the naphthalene nucleus (cf. ref.9, also
4 sand 5) enabling the additional substitution step (3) to

occur.
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We are currently engaged in ascertaining the conditions
leading to monobenzoyloxylstion and dibenzoyloxylations in
various phenolic compounds as well as in exploring their
synthetic utility.
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