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Methylthiomethyl ethers are well-kmown by-products of the oxidation of alcchols by
acetic anhydride-dimethyl sulphoxide (IMSO)' but have received little systematic study.
heaction of a carbohydrate derivative containing a secondary hydroxyl group with sodium
iodide and methyl chloromethyl sulphide gave only a moderate yield of methylthiomethyl
@;ther,2 but Corey and Bock developed the method into an efficient synthesis for methyl-
thiomethyl ethers of primary alcchols and recommended the methylthiomethyl group for the
temporary protection of hydroxyl groups.a Yemada et al. showed that compounds contain-
ing only tertiary hydroxyl groups give methylthiomethyl ethers with acetic anhydride and
IMSO.4 We now describe a general synthesis for methylthiomethyl ethers and a method for
their cleavage to the parent alcohols,

Following a suggestion by Albright and Goldman in their study of the oxidation of
alcohols,1c we have found that deliberate introdunction of acetic acid into the mixture of
acetic anhydride and IMSQ gives good yields of methylthiomethyl ethers, with little or mno
ketone. The reaction has been applied to primary alcohols such as butan-i-o0l, to secon-
dary alcohols, including cyclcheXanol and derivatives and suitably protected monosacchar-
ides (g.g. 1a), and to tert-butanol. In the cyclohexancls, equatorial hydroxyl groups
seem to react faster than axial hydroxyl groups.

Corey and Bock5 removed the methylthiomethyl protecting group with mercuric chloride
or silver nitrate, but we find that this can be done more conveniently with methyl iodide
in moist acetone, with addition of solid sodium hydrogen carbomate for compoumds which
are acid-gensitive, 4 similar method haz been used to liberate carboxylic acids from
nethylthionethyl esters.5

Methods described here are superior to published proceduresE'A' vhen (1) methyl-
thiomethyl ethers of secondary alcohols are required or (ii) a compound is semsitive to
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strong bazes such as sodium hydride. VWe confirm that these ethers are stable to bases
and in weakly acidic media such as those used for removal of acetonide protecting groups.
Raney nickel veduces methylthiomethyl ethars o the corvesponding wethyl others in hish
:«':i.eld,6 therefore this study provides a novel method for preparing methyl ethers under
mildly acidic or meutral conditions, Thus, hydroxyl groups with neighbouring acyloxy
groups conuld be methylated without accurrence of acyl migmafinon, whinh ig offen impessible
under the ugual Maic canditicng of methylaiion,

Procedures are i1llustrated by formation of the methylthiomethyl ether (1b) from 1,2:
4,5—-&—2-&93-;33?5'11&%-—3—-,}fa&etspmwx {1z} and ibe clenwmge Yo startimg material.

Formation. - A& reaction mixture prepared from 1a (8 g) in IMSO (100 ml) with acetic
acid (20 mIj and acetic anhydride (66 mi] was stored at room temperature Tor two days,
then poured into a cold solution of sodium carbomate (100 g) in water (1 1), The allml-
ine solution was extracted with chloreform (3 x 200 ml), the combined extracts were washed
with water (5 x 200 ml) and evaporated, finally under high vacuum, to yield the product
as a syrup (8.1 g, 82%), pure by thin-layer chromatography. DPassage through a silica-
gel column afforded methylthiomethyl ether 1b (7.5 g), m.p. 82-83° (1i‘t-,.8 n.p. 82-82,5%),

Similarly prepared were the methylthiomethyl ethers9 of 1,2:5,6-d1-0-isopropylidene-
a-R-glucofuranose, O cis- and trans--tert-butyloyolohexanol, = butan-i-ol,fert-butanol
and 1-methylcyelohexan-1-ol.

Cleavage. ~ Methylthiomethyl ether 1b (1 g) was dissolved in acetone (10 ml) and meth-
¥l Bolbds 0.5 @) amd aolinm ghimeper amrbemede (1.2 ) ware added. Thoe suspemmbow wes
stizmor ot pyon temeesmtams Bor & dags oo osveor: weure &t oe¥iar tameermtamsy., M
(5 mith; was a¥lel, organlc TALVANTE Were eVADAIRUTER Ent Uhe RUBUUE TUNCEINUTHGE WaE SXTITHTu-
ed with chioroform (2 x 5 ml), The combined extracts were dried (MgSO 4) and evaporated,
yielding solid (0.8 g, 98%) which was recrystallised Trom ether-pentane to give pure 7a

g%y

ﬁ’lr\Q' 9\

12
(0.7 g7, mop. 116=11§" {Ift, ~ Mep.

References

1. (a) W. W, Bpstein and F, W, Sweat, Chem, Rev., 6], 247 (1967); (b) R. F. Butterworth
2nd 5. Sanessiam, Symibesis, 7O {1971); {o)} 3. D Adbtwight amd L. Coldmen, J. Aver. Chem,
Soc.. 8L, 4214 (1965); 83, 2416 (1967},

2, S. David, J. Eustache, and A. J, Iubineau, J. Chem. Soc. Perkin I, 2274 (1974).

3, B, J. Corey and M, G. Bock, Tetrahedron Lett., 2643, 3269 (1975).

4. K, Yamsda, X, Kato, H, Nagase, and Y, Hirata, Tetrahedron Lett., €5 (1976).

5, T, L. Ho and C, M, Wong, J. Chem, Soc. Chem, Commum., 224 (1973).

6. See for example G, J. F, Chittenden, Carbohydr. Res., 15, 101 (1970); see also ref. 10.

7. 8. J. Angyal and G, J. H., Melrose, J. Chew. Soc., 6501 (1965).

8. K. James, A, R. Tatchell, and P, K. Ray, J. Chem. Soc. (C), 2681 (1967).

9, Analytical data and spectra of all new compounds were consistent with assigned struct-

ures.
10, J. 8. Jewsll and W, A, Szarek, Tetrahedron Lett., 43 (1969).
11, The cis compownd required 4 days instead of 2 days for complete reaction,

12, R, S. Tipson, R. F. Brady, and B, ¥, West, Carbohydr, Res., 16, 383 (1971).



