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A Simple Synthesis of 8-Methoxy-1-tetralone

Elvia V. Cabrera1 and Ajoy K. Banerjee1
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Venezuela
2Chemistry Center, Venezuelan Institute of Scientific Research (IVIC), Caracas,
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Substituted 1-tetralones play an important role in the synthesis of natural and non-natural
products.1 8-Methoxy-1-tetralone 5 unlike 5-, 6-, and 7-methoxy-1 tetralones is not com-
mercially available. It has recently been utilized for the synthesis2 of ARQ-501, a metabolite
of human blood. In addition, tetralone 5 has been used in the synthesis of compounds for
the study of dopamine (DA) and serotonin (5-HT) receptors.3 To the best of our knowl-
edge, only four syntheses4–7 of 5 have been reported. In addition to the route described in
references 4 and 5, the other two routes6,7 afford very poor yield of the tetralone 5. The
synthetic approach5 which reports a good yield of tetralone 5 consists in the methylation of
the 8-hydroxy-1-tetralone which was prepared8 by the catalytic hydrogenation of the com-
mercially available naphthalene 1,8-diol. We have developed a facile synthesis of tetralone
5 (Scheme 1) which is described in the present communication.

The previously reported9 acid 1 on bromination with bromine and acetic acid led to
the formation of the bromoacid 2 in 93% yield. The bromoacid was subjected to cycliza-
tion with conc. sulfuric acid. The resulting ketone 3, obtained in 57% yield, underwent
decarboxylation10 on heating with a mixture of sodium persulfate and silver nitrate in ace-
tonitrile affording the bromotetralone 4 in 77% yield. The conversion of the bromotetralone
into 8-methoxy-1-tetralone (5) in 97% yield was accomplished by catalytic hydrogenation
over Pd/C (5%) in absolute methanol. The spectroscopic data (IR, 1H NMR, MS and 13C
NMR) of 5 were consistent with the structure assigned. The overall yield from 1 was 40%.

In conclusion, a convenient approach for the synthesis of 8-methoxy-1-tetralone has
been developed. The starting material 1 can easily be prepared9 in large quantity from the
commercially available m-methoxybenzaldehyde. All the intermediates were obtained in
satisfactory yield and properly characterized. The published route4 describes a synthesis
of the tetralone 5 in 41% yield from 2-methoxy-6-methylbenzoic acid via a clever use of
tandem Michael-Dieckmann condensation and this is a noteworthy aspect of the synthesis
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Reagents: (i) Br2, MeCOOH; (ii) conc. H2SO4; (iii) Na2S2O8, AgNO3, MeOH; (iv) H2, Pd/C (5%)

Scheme 1

but the procedure has the following drawbacks: (a) the synthesis of the starting material
involves six steps; (b) the Michael acceptor methyl acrylate has a tendency to polymerize
and thus should be purified before use; (c) the work-up process is not at all easy; (d) none
of the intermediate products were characterized.

Experimental Section

Unless otherwise stated, all melting points are uncorrected and were determined on a
Electrothermal melting point apparatus. Infrared (IR) spectra were taken on a Nicolet-
Fourier transform (FT) instrument and NMR spectra were obtained on a Bruker AM-300
spectrometer in CDCl3. Chemical shifts (δ) are expressed in ppm. Mass spectra (MS) were
determined on a Dupont 21-492B instrument. Column chromatography was carried out
on silica gel 60 (Merck). The expression work-up indicates that the solution was diluted
with water, extracted with ether or chloroform, washed with brine, dried (MgSO4) and
evaporated under reduced pressure. Thin layer chromatography (TLC) plates were coated
with silica gel and the spots were located by exposure to ultraviolet (UV) light. Elemental
analyses were performed on a Carlo-Erba 1108 elemental analyzer.

2-(2-Bromo-5-methoxybenzyl)succinic Acid (2)

To a solution of acid 1 (13.01 g, 54.6 mmol) in glacial acetic acid (60 mL), cooled at 0◦–5◦C,
was added dropwise bromine (2.8 mL, 54.2 mmol), stirred for 5 min at this temperature and
then for 20 h at room temperature. To the resulting brown solution was added a solution
of the sodium bisulfite (5%) till the brown color disappeared and then extracted with
chloroform. The organic extract was washed with water, a solution of NaHCO3 (5%), dried
and evaporated to yield bromoacid 2 (14.47 g, 93%) as white solid, mp. 135–136◦C (from
ethyl acetate-hexane); IR (cm−1): 3112, 1710, 1480, 1243; MS (m/z): 299 (M+ -H2O),
219 (M+ -H2O -Br); 1H NMR (MeOD): δ 2.37–2.44 (m,1H), 2.58–2.67 (m,1H), (2H at
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C-2), 2.89–2.92 (m, 1H), 3.06–3.12 (2H at C-4), 3.15–3.18 (m, 1H) (H at C3), 3.76 (s, 3H,
OMe), 6.75 (dd, 1H, J = 8 Hz, J = 3 Hz) (H at C-4

′
), 6.85 (d, 1H, J = 3 Hz) (H at C-6

′
),

7.45 (d, 1H, J = 8 Hz) (H at C-3
′
); 13C NMR (MeOD) δ: 176.18 (C-1), 173.84 (COOH),

159.10 (C-5
′
), 138.84 (C-1

′
), 133.13 (C-3

′
), 116.51 (C-6

′
), 114.35 (C-2

′
), 113.93 (C-4

′
),

54.42 (OMe), 41.32 (C-3), 37.39 (C-2), 34.6 (C-4) .
Anal. Calcd for C12H13BrO5: C, 45.42; H, 4.11. Found : C, 45.65; H, 3.99

3-Carboxy-5-bromo-8-methoxy-1-tetralone (3)

A solution of acid 2 (5 g, 15.8 mmol) in sulfuric acid (50 mL) was stirred for 8 hr at room
temperature and then slowly poured on ice. The precipitated solid was collected, washed
with water and dried to afford ketone 3 (2.72 g, 57%) as a white solid, mp.189–190◦C (from
ethanol) which develops a color upon standing at room temperature for a week; IR (cm−1):
3440, 2925, 1728, 1683, 1589, 1466; MS 299 (M+); 220 (M+1 –Br); 1H NMR (acetone-d6):
δ 2.72–2.78 (m, 2H) (H at C-2), 3.11–3.39 (m, 3H) (H at C-4, C-3), 3.81 (s, 3H, OMe), 7.01
(d, 1H, J = 9 Hz) (H at C-7), 7.74 (d, 1H, J = .9 Hz) (H at C-6); 13C NMR (acetone-d6):
δ 192.62 (C-1), 173.54 (C-11), 159.70 (C-8), 142.48 (C-10), 137.46 (C-6), 123.52 (C-9),
114.03 (C-5), 112.60 (C-7), 55.46 (C-12), 41.42 (C-3), 38.22 (C-4), 32.97 (C-2).

Anal. Calcd for C12H11BrO4 : C, 48.16; H, 3.67. Found: C, 47.88; H, 3.85

5-Bromo-8-methoxy-1-tetralone (4)

To the ketone 3 (2 g, 6.7 mmol) dissolved in a mixture of acetone-water (77:26 mL) was
added silver nitrate (20 mg, 0.128 mmol) and heated under reflux for 5 min. To the resulting
deep yellow solution a solution of sodium persulfate (3.18 g, 13.4 mmol) in water (20 mL)
was added, heated under reflux for 20 min. and then extracted with ether. The organic extract
was washed, dried and evaporated to afford a oil which on chromatographic purification
(eluent hexane:ether 8:2) afforded the bromotetralone 4 (1.31 g,77%) as a colorless oil
whose color changes to pale yellow upon standing at room temperature, IR(cm−1): 2933,
1712, 1585,1284; MS (m/z): 255 (M+), 241(M+1 -Me); 1H NMR: δ 2.05–2.37 (m, 2H)
(H at C-3), 2.53–2.74 (m, 2H) (H at C-2), 3.21–3.33 (m, 2H) (H at C-4), 3.91 (s, 3H,
OMe), 6.72 (d, 1H, J = 8 Hz) (H at C-7), 7.64 (d, 1H, J = 8 Hz) (H at C-6); 13C NMR:
δ 206.46 (C-1), 157.43 (C-8), 155.03 (C-10), 138.60 (C-6), 126.14 (C-9), 111.70 (C-5),
111.21 (C-7), 55.99 (C-11), 42.08 (C-2), 35.35 (C-4), 16.55 (C-3) .

Anal. Calcd for C11H11BrO2 : C, 51.76; H, 4.31. Found: C, 52.03; H, 4.13

8-Methoxy-1-tetralone (5)

A solution of the bromotetralone 4 (1 g, 3.9 mmol) in absolute ethanol (10 mL) was
hydrogenated in presence of Pd-C (10%) at room temperature for 24 hr and atmospheric
pressure. Removal of the catalyst and solvent left an oil which on distillation afforded
the tetralone 5 as a colorless oil (670 mg, 97%) (bp. 141–142◦C/0.10 mmHg) (lit.5 bp.
140◦C/0.9 mmHg) which develops a faint yellow color on standing at room temperature for
a week; IR (cm−1): 1674 (CO); MS (m/z): 176 (M +); 1H NMR: δ 2.01–2.07 (m, 2H) (H at
C-3), 2.61 (t, 2H, J = 6 Hz) (H at C-4), 2.89 (t, 2H, J = 6 Hz) (H at C-2), 3.87 (s, 3H, OMe),
6.78 (d, 1H, J = 8.5 Hz) (H at C-5), 6.82 (d, 1H, J = 8 Hz) (H at C-7), 7.38 (dd, 1H, J = 8
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Hz, J = 7.9 Hz) (H at C-6); 13C NMR: δ 197.55 (C-1), 160.34 (C-8), 147.11(C-10),133.87
(C-6), 122.21 (C-9), 120.67 (C-5), 109.89 (C-7), 55.92 (C-11), 40.89 (C-2), 30.78 (C-4),
22.80 (C-3) .

Anal. Calcd for C11H12O2 : C, 74.97; H, 6.86. Found: C, 74.73; H, 7.01
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