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The oxidation of alkyl boranes proguced from the hydroboration of an
olefin is a familiar reaction (1). Arene boronic acids undergo a similar
reaction to yield a phenol (2). Although the reaction has existed for some
time no synthetic use has been made of it. We wish to report on this reac-
tion as a useful phenol synthesis applied to the preparation of 6-methoxy-2-
tetralone.

Derivatives of 2,6-dihydroxynaphthalene have been valued as starting
material for natural product syntheses. The original synthesis of this
valuable material was a potassium hydroxide fusion of the sulfonic acid
salt (3). Since then other methods have appeared (4). We have also developed
several routes (5) to the desired naphthalene intermediate but will discuss

only the following scheme at this time.
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The readily available starting material, 6-bromo-2-naphthol (II) was
prepared frort 144 g of 2-naphthol (I) according to published procedures (6).
The crude product contained some tin salts but these did not interfere with
subsequent rcactions.

Methy .ation of the crude solid was accomplished by dissolving the
solids in 1 ‘Liter of 1.5 N sodlum hydroxide. The sclution was filtered,
placed in a + liter beaker and cooled. To the cold solution was added with
stirring 95 nl of dimethyl sulfate in one portion. After a few minutes the
product precipitated out as a solid mass. This was broken up and washed
with 500 ml of 1N NaOH. The filtrates were combined and treated with 20 mli
of dimethyl sulfate. After thirty minutes the product was collected and
combined with the previous material. The product (III) was dried azeo-
tropically with benzene and then distilled through a short path tube. A
71.89, yield of white solid 6-methoxy-2-naphthol (III) was obtained, m.p.
100-103; 1liw. (4b): 102-104, This was sufficiently pure for the subsequent
reaction.

Aren= boronic acids have been prepared from the reaction of a Grig-
nard reagent and a borate ester (7). Although modifications were introduced
(8) to incrzase the yield of phenyl boronic acid isolated, we found that a
vsimplified prdcedure could be used since the boronic acid was not isolated.
A further rodification in the preparation of the Grignard reagent from (IIT)
vas made. Whereas ethyl ether has been the solvent employed to date (9) we
found the bromide to be relatively insoluble in this solvent and thus used
tetrahydrofuran. This solvent also has the advantage of rendering the sub-
sequent oxidation more homogeneous.

The Grignard of the methoxybromide (ITL) was prepared from 23.7 g
(0.10 mole) IIT and 3.6 g (0.15 mole) magnesium which were placed in a
reaction flask. The tetrahydrofuran was refluxed over lithium aluminum

hydride anl distilled into the flask contalning the solids until 100 ml had



No.5 353

been added. The reaction began immediately and continued for a half hour.
Additional heat was applied for another half hour to reflux the mixture. The
resulting black solution was filtered into a dropping funnel.

The boronic acid was prepared and oxidized to the phenol without
isolation of the acid. The Grignard solution was added over ten minutes to
an ice cold solution of 15 ml trimethyl borate in S5O0 ml of anbydrous ethyl
ether. The trimethyl borate had previously been purified with lithium
chloride (10). The reaction immediately formed a white paste which was
stirred for fifteen minutes.

Basic oxidations of this solution yielded very little product. Thus
we turned to mildly acidic oxidations (11). To the cold boronic ester mix-
ture was added a cold solution of 300 ml of 15% hydrogen vperoxide containing
20 g of ammonium chloride. The reaction mixture was stirre. “or one hour
while the volatile solvents were removed with an aspirator thereby cooling
the solution. A white precipitate separated. This was collected by filtra-
tion. The product was purified by dissolving it in aqueous base, filtering
and precipitating the phenol with carbon dioxide. The solids were collected
and dried giving 14.0 g (80.5%) of 6-methoxy-2-naphthol (IV), m.p. 145-147;
1it.: 150-151 (4b). The NMR spectrum in deutero-chloroform showed absorption
centered at & = 3.93 (singlet, OCHz), 4.9 (broad peak, OH), 7.4 (broad
multiplet 7.0-7.8, six aromatic protons). The phenol could be methylated
in the usual fashion to give 2,6-dimethoxynaphthalene (VI), m.p. 151-152
(golden plates); lit.: 150 (3).

The reduction of 2,6-dimethoxynaphthalene has been reported to give
conjugated enol ether (VII) (4a). We have confirmed this by examining the
NMR spectrum in carbon tetrachloride of the product (VII) from sodium
reduction in 2-methoxyethanol. The spectrum showed absorption centered at
85 = 2.5 {symmetrical multiplet AzBs-CHz-CHo-), 3.57 and 3.63 (singlets,

two -OCHs groups), 5.32 {singlet, CH-) and 6.54 (broad multiplet 6.28-6.80,
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OCH, OCH,

HCO - HEO
vir

three aromatic protons). The enol ether could be hydrolyzed to the desired

tetralone (V).

Starting with 20 g of 2,6-dimethoxynaphthalene dissolved in 200 ml
of boiling 2-methoxyethanol and 30 g of sodium, which was added over fifteen
minutes, there was obtained 8.72 g of tetralone (V) upon hydrolysis of the
enol ether. This product distilled at b.p. 117-119 /0.5 mm; 1lit.: 111-11k4.5
/0.2 mn (4d). The liquid crystallized on standing. This gave a positive
"tetralone blue test" (12).

A greater simplification was achieved by the direct reduction of the
phenol (IV) to the ketone (V). Using the procedure of Nelson et. al (4d),

6-methoxy-2-naphthol was reduced to 6-methoxy-2-tetralone in 704 yield.
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