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Abstract: Several aryl methyl ethers of phenolic esters and diaryl ketones have been

selectively demethylated to their corresponding 4-hydroxy derivatives by using

aluminium chloride-dichloromethane system at room temperature in good yields

(53–85%).
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INTRODUCTION

Deprotection of phenolic ethers is a frequently encountered synthetic step in

the preparation of complex molecules. Mild reagents and efficient protocols

for deprotection always benefit a total synthesis of complex natural product.

It has been intensively studied[1] due to its importance in organic synthesis,
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and numerous reagents and methods have been developed.[2–9] Demethylation

of phenolic ethers with aluminium chloride[10 – 12] has been well studied,

but the use of this reagent as a regioselective demethylating agent is

less explored. In this communication, aluminium chloride-dichloro-

methane (AlCl3-DCM) system is used for regioselective deprotection of

aryl methyl ethers with the limitation of having an ester or a ketone

group at para position. The process is simple, mild, and completes in a

short time.

RESULTS AND DISCUSSION

We found that AlCl3-DCM system could be used for deprotection of

p-methoxy group in 3,4-dimethoxyphenylbenzoate, 3,4,5-trimethoxyphenyl-

benzoate, 3,4,5-trimethoxynaphthyl benzoates (Scheme 1 and Table 1,

entries 1–4) at room temperature in short time. In these cases all the

products were obtained in good yield (59–85%) with a simple workup

procedure. This was further successfully extended to a natural product, i.e.,

reserpine[13,14] (5a, Table 1, entry 5). However, the reaction took 2 h to

yield (5b in 68% yield). This may be due to the lower solubility of

reserpine in DCM and/or the bulkier nature of the molecule. We carried

out further investigations on several naphthophenone derivatives (Table 1,

entries 6 and 7) and here also we observed that the deprotection at para

position occurred regioselectively. The reaction could not be extended to

aryl methyl ethers with free carboxylic acids such as 3,4-dimethoxy benzoic

acid/3,4,5-trimethoxybenzoic acid and aryl methyl ethers without any

carbonyl group in the aromatic ring.

2,4,5-Trimethoxybenzaldehyde has been selectively demethylated[10] to

3-methoxy, 2,4-dihydroxy benzaldehyde using AlCl3 in ethyl acetate at room

Scheme 1.
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temperature. Horie et al.[2] selectively demethylated 7-hydroxy-3,5,8-trimethoxy

flavones with aluminium bromide in acetonitrile to corresponding 5,7-dihydroxy

flavone and 3,7-dihydroxy flavone derivatives. Another demethylation approach

was developed by [3,7] in which they have selectively demethylated o-methoxy

group in 2,3,4,6-tetramethoxy acetophenone moieties by the same system.

Mateeva et al.[12] used AlBr3 as demethylation agent in the synthesis of some

novel flavonoid derivatives as potential HIV-Integrase inhibitors. In these

flavonoids they selectively demethylated 5-methoxy group while the rest of

the methoxy groups at 7,30,40 and 50 were intact.

The use of present AlCl3-DCM system was effective to produce exclu-

sively p-demethylated product only for the aryl methyl ethers having an

ester or a keto groups at para position as listed in the Table 1. The deprotection

at p-position might be facilitated by the electron withdrawing nature of

carbonyl group, but the failure of the reaction in case of free carboxylic

acids is not clear.

In summary, it has been demonstrated that aluminium chloride in dichlor-

omethane acts as an efficient regioselective demethylating agent for p-aryl

methyl ethers in phenolic esters and diary1 ketones.

EXPERIMENTAL

All the reactions were monitored on Merck precoated silica gel GF254 TLC

plates. Compounds were purified on a BUCHI B-688 MPLC system using

TLC grade silica gel-H (without binder) as an adsorbent and hexane-ethyl

acetate as eluents. Melting points were determined on an electrothermal

melting point apparatus and are uncorrected. 1H & 13C-NMR spectra were

recorded on a Bruker-AVANCE DRX-300 MHz spectrometer. TMS was

used as an internal standard. Electrospray mass spectra were recorded on

MICROMASS QUATTRO II triple quadrupole mass spectrometer after dis-

solving in methanol. Elemental analysis was carried out on HERAEUS

CHN-O-RAPID elemental analyzer.

TYPICAL PROCEDURE

To a solution of 6a (Table 1, entry 6, 100 mg, 0.296 mmol) in dry dichloro-

methane (20 mL) was added anhydrous aluminium chloride (280 mg,

2.09 mmol). It was stirred for 30 min at room temperature. On completion

of the reaction, the reaction mixture was diluted with CHCl3, washed with

dil. HCl (5%, 10 mL) and water. The organic layer was dried (Na2SO4) and
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concentrated. The residue was purified by silica gel chromatography to yield

6b (69 mg, 72%) as a crystalline solid.1
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1Selected data for 5a: 1H NMR (300 MHz CDCl3, TMS): 3.49 (s 3H C-17, OCH3),

3.79 (s, 6H, 30 & 50, OCH3), 3.81 (s, 3H, C-11, OCH3), 3.92 (s, 3H, 40, OCH3). 13C

NMR (75.46 MHz, CDCl3): 16.8 (C-6), 24.2 (C-14), 29.7 (C-19), 32.3 (C-15), 34.0

(C-20), 49.0 (C-21), 51.2 (C-5), 51.6 (C-16), 51.7 (OCH3 at C-11), 53.7 (C-3), 56.2

(30 & 50, OCH3), 60.80 (40, OCH3), 77.8 (C-18), 78.0 (C-17), 95.3 (C-12), 107.0 (C-

20 & 60), 108.0 (C-7), 108.9 (C-10), 118.9 (C-9), 122.2 (C-8), 125.3 (C-10), 130.5

(C-2), 136.4 (C-13), 143.0 (C-40), 152.9 (C-30 & 50), 156.2 (C-11), 165.4 (ester

carbonyl at C-18), 172.7 (ester carbonyl at C-16); Electrospray Mass: 609 [M]þ.

Selected data for 5b: m.p.: oil. Yield: 68% 1H NMR (300 MHz, CDCl3, TMS): 3.52

(s, 3H, C-17, OCH3), 3.84 (s, 9H, C-11, 30 & 50, OCH3), 13C NMR (75.46 MHz,

CDCl3): 51.87 (C-17), 57.7 (30 & 50, OCH3), 60.7 (C-11), 77.4 (C-18), 79.6 (C-17),

106.9 (C-20 & 60), 124.9 (C-10), 138.4 (C-40), 153.9 (C-30 & 50), 155.8 (C-11), 171.6

(ester carbonyl at C-16), 165.3 (ester carbonyl at C-18). Electrospray Mass: 595

[M]þ; Selected data for 6a: m.p.; 138–408C; 1H NMR (300 MHz, CDCl3, TMS):

3.70 (s, 6H, 30 & 50, OCH3), 3.93 (s, 3H, 40, OCH3), 6.90–7.93 (m, 8H, aromatic

protons), 10.84 (s, 1H, phenolic OH); 13C NMR (75.46 MHz, CDCl3): 56.63 (30 & 50

OCH3), 61.02 (40, OCH3), 108.57–160.47 (aromatic carbons), 198.73 (ketone); Elec-

trospray Mass: 360.9 [M þ Na]þ, 338.9 [M þ H]þ; Analysis: C20H18O5, Calcd: C,

71.01%; H, 5.32%. Obsd: C, 71.48%; H, 4.92%. Selected data for 6b: Yield 69 mg

(72%). m.p.: 116–188C. 1H NMR (300 MHz, CDCl3, TMS): 3.75 (s, 6H, 30 & 50,

OCH3), 6.96–7.94 (m, 8H, aromatic protons), 5.99 (s, 1H, phenolic OH), 10.92

(s, 1H, phenolic OH); 13C NMR (75.46 MHz, CDCl3): 56.33 (30 & 50, OCH3),

107.47–159.79 (aromatic carbons), 198.29 (ketone); Analysis: C19H16O5, Calcd: C,

67.28%; H, 4.94%. Obsd: C, 66.84%; H, 4.69%. Selected data for 7a: m.p.: 132–

358C; 1H NMR (300 MHz, CDCl3, TMS): 3.74 (s, 6H, 30 & 50, OCH3), 3.92 (s, 3H,

40, OCH3), 4.77 (s, 2H, OCH2), 7.16–7.97 (m, 8H, aromatic); 13C NMR

(75.46 MHz, CDCl3): 56.73 (30 & 50, OCH3), 60.86 (40, OCH3), 67.17 (OCH2),

108.85–153.60 (aromatic carbons), 170.39 (-COOH), 196.11 (ketone); Electrospray

Mass: 419 [M þ Na]þ, 397 [M þ H]þ; Analysis: C22H20O7, Calcd: C, 66.67%; H,

5.05%. Obsd: C, 67.18%; H, 5.39%. Selected data for 7b: Yield: 53%. m.p.: 109–

1108C. 1H NMR (300 MHz, CDCl3, TMS): 3.80 (s, 6H, 30 & 50, OCH3), (s, 2H,

OCH2), 7.18–7.72 (m, 8H, aromatic protons); 13C NMR (75.46 MHz, CDCl3): 56.62

(30 & 50-OCH3), 67.24 (OCH2), 109.1–154.42 (aromatic carbons), 170.68 (-COOH),

196.62 (ketone); Analysis: C21H18O7, Calcd: C, 65.97%; H, 4.71%. Obsd: C,

66.43%; H, 4.29%.
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