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PROTECTION OF PHENOLS AS METHYLTHIOMETHYL ETHERS
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Methylthiomethyl (MTM) ethers have recently been found to serve as protecting groups for
primary,2 secondary3 and tertiary3’4 alcohols. It is our belief that phenolic MTM ethers, by
virtue of their facile formation and hydrolysis as well as their resistance to a variety of
reagents and conditions, constitute a beneficial addition to the synthetic repertoire of
organic chemists.

Attempted conversions of phenol into its MTM ether ] yja the methods of Angya13 or Yamada4
(DMSO, acetic anhydride, room temperature with or without added acetic acid) were unsuccessful
due to the formation of a mixture of products, presumably resulting from competitive C- and
O-methylthiomethylation. Treatment of sodium phenoxide with chloromethyl methyl su]f'ide5 in
ether or THF also failed to generate ]} in a satisfactory manner, owing to the previously ob-
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served2 apparent inertness of chloromethyl methyl sulfide to nucleophilic attack. Aryl MIM
ethers 1RTQR§ could be generated in the indicated high yie]ds7 through reaction of the corres-
ponding sodium phenoxides with chloromethyl methyl sulfide in hexamethylphosphorictriamide
(HMPA) solution at room temperature for 16 hr.

MTM ethers L%‘QR were found to be resistant to the hydrolysis conditions shown to be
effective for regeneration of primary alcohols from their MTM ethers2 (HgC]z, CH3CN, HZO’ room
temperature, 6 hr, led to 93% recovered la), allowing the selective hydrolysis of primary alkyl
MM ethers in the presence of aryl MM ethers. Aryl MIM ethers were also found to be stable to
basic and nucleophilic reagents (NaOR, LiA1H4, RMgX), and moderately stable to acidic condi-
tions (acetic acid, THF, HZO’ room temperature, 4 hr, 95% recovered la).

Removal of the MTM group to afford phenols 1b-6b could be accomplished in the indicated
yie]ds7 by treatment of the MTM ether with.mercuric chloride in acetonitrile-water (4:1) at
reflux for 10 hr.

Exemplary experimental procedures for the formation of phenolic MTM ethers and their
hydrolysis follow:

Phenyl methylthiomethyl ether (lg): To a solution of 94 mg (1.0 mmol) of phenol in 5 ml
of dry HMPA (distilled from CaHz) under N2 was added 27 mg (1.1 mmol) of sodium hydride. After
stirring at room temperature for 0.5 hr, 106 mg (1.1 mmol) of chloromethyl methyl sulfide was
added and stirring at room temperature was continued for 16 hr. The mixture was partitioned
between benzene and water; drying and evaporation of benzene extracts gave spectrally and
chromatographically homogeneous Ja (145 mg, 94%): nmr (CDC]s) 1.90 (s, 3), 3.68 (s, 2),
6.7-7.48 (m, 5).

Hydrolysis of phenyl methylthiomethyl ether {(Ja): To a solution of phenyl methylthiomethyl
ether (]a) (154 mg, 1.0 mmo1) in 10 ml of a 4:1 acetonitrile-water mixture was added mercuric
chloride (271 mg, 1.5 mmol). The resulting suspension was refluxed for 10 hr, diluted with
ethyl ether, and filtered through celite. Aqueous extraction followed by drying and solvent
evaporation gave spectrally homogeneous phenol (86 mg, 92%), identical to an authentic sample.
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