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II. A Second Path!

By Errror N. MARVELL AND EUGENE MAGOON
RECEIVED MAY 4, 1954

The Dienone—Phenol Rearrangement.

The dienone, 2,2,7-trimethyl-1-oxo-1,2-dihydronaphthalene, has been prepared and rearranged. Isolation of 3,4,6-
trimethyl-1-naphthyl acetate shows that during the course of the rearrangement the oxygeu function migrates from carbon
one to carbon four. A mechanism is suggested to account for these observations.

The path which, by virtue of its frequent occur-
rence,? may be considered to be normal for the
dienone—-phenol rearrangement is exemplified by
the rearrangement of 4,4-dimethyl-1-oxo-1,4-di-
hydronaphthalene to 3,4-dimethyl-1-naphthyl ace-
tate.” Recently attention has been drawn to an
alternate course which the reaction may pursue
under appropriate conditions.® In this case 3,4-
dimethyl-1-naphthyl acetate results from rearrange-
ment of 2,2-dimethyl-1-0x0-1,2-dihydronaphthal-
ene. Although a mechanism to account for the
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normal path has been proposed,® none has yet been
published for the alternate path. The work re-
ported here was undertaken to provide information
about the course of that latter rearrangement.

The simplest explanation of the alternate course
of the dienone-phenol rearrangement involves a
shift of the oxygen function from carbon one to
carbon four. Tagging the aromatic ring provides
an easy way to reveal whether this is indeed the
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case. Accordingly we have prepared 2,2,7-tri-
methyl-1-ox0-1,2-dihydronaphthalene (I) by the
series of reactions shown below. Since toluene
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succinoylates in the para position? and the prepara-
tion of 2,2-dimethyl-1-ox0-1,2-dihydronaphthalene
was carried out previously® by the same method,
the structure I was assigned to the product. All
steps in the synthesis as far as 2,2,7-trimethyl-1-
ox0-1,2,3,4-tetrahydronaphthalene have been car-
ried out previously® and identical structural assign-
ments were made at that time.

The dienone I rearranged smoothly to give a solid
naphthyl acetate. This was hydrolyzed to the
known 3,4,6-trimethyl-1-naphthol,® and the methyl
ether and its trinitrobenzene complex, both of
which have been made previously,’” were also
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prepared. The isolation of the 3,4,6-trimethyl-1-
naphthyl acetate proves that the oxygen function
did indeed migrate during the reaction. The
following mechanism for this path of the dienone—
phenol rearrangement is in accord with these
observations.?
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Experimental

2,2,7-Trimethyl-1-0x0-1,2,3,4-tetrahydronaphthalene.
—This compound was prepared by the method of
Sengupta,’ who reported only a boiling point of 121° (5
mm.). Our material, b.p. 141-142° (11 mm.), melted at
38-39°.
2,2,7-Trimethyl-1-o0x0-1,2-dihydronaphthalene.—This

unsaturated ketone was prepared by bromination and de-
hydrobromination of 2,2,7-trimethyl-1-ox0-1,2,3,4-tetra-
hydronaphthalene according to the directions used by
Marvell and Geiszler® to prepare a similar ketone. The
product was obtained in 459, yield, b.p. 122-124° (10 mm.),
n2p 1.5682, d2%, 1.083.

Anal. Caled. for Ci3H i O: C, 83.8; H, 7.58. Found:
C, 83.3; H, 7.63.

3,4,6-Trimethyl-1-naphthyl Acetate.—A solution of 2.0
g. (0.11 mole) of the above ketone in 25 ml. of acetic an-
hydride containing 15 drops of sulfuric acid was allowed
to stand for six hours. At the end of that time the solution
was stirred with ice-water for one-half hour and the product
isolated on a biichner funnel, 2.17 g. (95%), m.p. 59-66°.
Recrystallization from an ethanol-water mixture raised the
melting point to 87-88°,
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Anal. Caled. for C;3HiO: C, 78.8; H, 7.07. Found:
C, 78.5; H, 7.16.

3,4,6-Trimethyl-1-naphthol,—One gram (0.0044 mole)
of the acetate was treated for ten minutes with 20 ml. of
boiling 5% methanolic potassium hydroxide. This solution
was poured over a mixture of ice and sufficient dilute hydro-
chloric acid to neutralize the base. The solid product, 0.77
g. (96%), was isolated by suction filtration. After recrys-
tallization from methanol-water mixture the naphthol
melted at 99-101°. A melting point of 99-100° has been
reported® for this naphthol.

3,4,6-Trimethyl-1-methoxynaphthalene.—A solution con-
taining 0.4 g. (0.0021 mole) of the above naphthol in 2 ml.
of dry methanol was mixed with 7.0 ml. of an ethereal solu-
tion of diazomethane. The mixture was allowed to stand
24 hours at room temperature, after which time the solvents
were removed by evaporation. The yellow solid residue was
dissolved in ether, washed with dilute sodium hydroxide
and the ether removed by evaporation. The residue was
recrystallized from ethanol giving a solid melting at 89.5-90°
(lit.5" m.p. 88, 89-90°).

The trinitrobenzene adduct of the above ether crystallized
from methanol as long orange needles, m.p. 191-193°.
This adduct is reported® to melt at 193-194°.
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Displacement of Nuclear Halogen Atoms in Hindered Aryl Ketones by the Action of
Grignard Reagents

By REvNoLD C. FusoN, WILLIAM S. FRIEDLANDER! aND GEORGE W. PARSHALL?
RECEIVED JUNE 1, 1954

Duryl p-fluorophenyl ketone reacts with t-butylmagnesium chloride to give p-t-butylphenylduryl ketone in high yield.
The analogous bromo ketone gives the same product accompanied by 2,4-di-t-butyl-2,3-dihydropheny! duryl ketone. o-
Bromophenyl duryl ketone undergoes replacement with phenylmagnesium bromide to give o-duroylbiphenyl. With the
t-butyl reagent loss of bromine is also observed but the ¢-butyl radical enters the para position. Duryl o-fluorophenyl ketone
also undergoes p-t-butylation with the {-butyl reagent, the fluorine atom being retained.

In the preceding papers of this series?® it has been
shown that Grignard reagents effect nucleophilic
displacement of methoxyl, acyloxyl and cyano
groups from the ortho and para positions of hin-
dered aryl ketones. The present paper deals with
the displacement of halogen atoms from such ke-
tones. A displacement of this type was reported
earlier for o-bromophenyl mesityl ketone, which
reacted with phenylmagnesium bromide to give
2,6-diphenylphenyl mesityl ketone in a low yield.!
Also, an attempted displacement of bromine from
p-bromophenyl mesityl ketone by the phenyl and
a-naphthyl reagents produced compounds which,
while not identified, are known to contain bromine.3

In the present work, which deals with halogen
derivatives of duryl phenyl ketone, it has been
found that, although displacement at the ortho
position occurs, the products are obtained only in
low yields. o-Bromophenyl duryl ketone (I)
reacts with phenylmagnesium bromide, for ex-
ample, to give o-duroylbipheny! (II) in a yield of
only 6.7%. With ¢-butylmagnesium chloride and
o-bromophenyl duryl ketone (I) the product, ob-
tained in a yield of 159, is p-t-butylphenyl duryl
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ketone (V) rather than the expected ortho isomer
II1. It is presumed that the dihydroaromatic
compound, produced by addition, is aromatized
by loss of the elements of hydrogen bromide.
Under similar conditions, however, duryl o-fluoro-
phenyl ketone (IV) gave duryl 2-fluoro-4-t-butyl-
phenyl ketone, the halogen atom being retained;

the yield was 35%.
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