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PROTECTION OF TERTIARY HYDROXYL GROUPS AS METHYLTHIOMETHYL ETHERS
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The protection of hydroxyl groups is frequently required in the transformation of various
polyfunctional compounds. Although a variety of methods of protecting hydroxyl groups is
known,l’2 few of them can satisfactorily be applied to tertiary hydroxyl groups, owing to their
unreactive nature and, in many cases, their property susceptible to acid-catalyzed dehydration.
In the present paper, preparation, cleavage, afnd utility of a methylthiomethyl (MTM = -CHjSMe)
ether grouping for the protection of tertiary hydroxyl groups aredescribed. Very recently,

the protection of primary hydroxyl groups as MIM ethers and their usefulness were reported

by Corey and Bock.3 o)
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When a tertiary alcohol was treated with a mixture of acetic anhydride and DMSO at room
temperature, an MIM ether was formed4 in good yield [(12)5 - (19)5, 90%; (23)6 — (29)5, 90%;
(§§)7 —- (§p)s(mp 199—202°), 80%]. The characteristic signals of the MIM ethers in the
nmr spectra are singlets due to -SMe (6 2.1 — 2.4) and -OCHZS- (6§ 4.4 — 4.7), respectively.
It is noteworthy that an allylic tertiary alcohol can also be converted to the corresponding
MTM ether [e.g. linalool (4a) —» (12)5, (30—40% isolated yield, 60% yield by nmr spectral
analysis of the reaction mixture); (§§)5 - (59)5, 88%]. Dehydration took place in certain
benzylic tertiary alcohols and the related compounds [e.g. (6), (7)] under the reaction
conditions. In the alcohol (6), the MTM ether would be formed and subsequently undergo

elimination, because on treatment of (6) with acetic anhydride in the absence of DMSO,
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the alcohol (6} was recovered unchanged.

The cleavage of the MIM ethers to regenerate the tertiary alcohols was effected by
mercuric chloride—cadmium carbonate in acetonitrile—water (50°, 3 hr)s’9 usually in high
yield. It is essential to keep the reaction mixture neutral in order to obtain tertiary
alcohols in good yield. These reaction conditions could be applied for the cleavage of the
labile MTM ether (5b), although the yield was moderate: the MIM ether (5Sb) afforded the tertiary
alcohol (5a) (60%) and an aromatic compound (8) (22%) resulting from dehydration.

Experimental procedures for the preparation and the cleavage of MTM ethers are as follows.

Preparation of the MIM ether (5b): A solution of a diastereomeric mixture of (5a) (3.4 g,
12.7 mmol) in acetic anhydride (60 ml) and anhydrous DMSO (60 ml) was stirred at room

temperature for 30 hr. The solution was evaporated under reduced pressure (2 mmHg) using

a Dry Ice—acetone trap below 50°, and the resulting oil was dissolved in benzene. The benzene
solution was washed twice with a saturated NaHCOz solution, once with a saturated NaCl solution,
dried (Na,S04), and concentrated. Chromatography of the oily residue on silicic acid (CHClz)
gave a diastereomeric mixture of (5b) (3.7 g, 88%) as colorless oil, which could be separated
by repetition of preparative layer chromatography (plc) (silica gel, benzene—ether, 1:1) to
give each of two diastereomers in pure state.

Cleavage of the MIM ether (lb): A suspension of (1b) (20 mg, 0.071 mmol), HgCl, (57 mg,
0.21 mmol) and CdCOz (72 mg, 0.42 mmol) in acetonitrile—water (10:1, 1.1 ml) was stirred at
50° for 3 hr. The mixture was diluted with EtOAc and filtered. The filtrate was evaporated
under reduced pressure. The chloroform solution of the residue was washed with a saturated
NaCl solution, dried (Naj;SO4), and concentrated. Plc (silica gel, CHC13) afforded pure (la)
(15 mg, 94%).
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