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Methylthiomethyl ethers are well-krown by-products of the oxidation of alcohols by 

acetic a&ydride-dimethyl stiphoxide (INSO)' but have received little systematic study. 

Reaction of a carbohydrate derivative containing a seconds,, hydroxyl group with sodium 

iodide and methyl chloromethyl sulphide gave only a moderate yield of methylthiomethyl 

ether, 
2 
but Corey and Bock developed the method into an efficient synthesis for methyl- 

thiomethyl ethers of primal alcohols and recommended the methylthiomethyl group for the 

temporary protection of hydroxyl groups,' Yamada et al. showed that compounds contain- -- 

ing only tertiaw hydroxyl groups give methylthiomethyl ethers with acetic anhydride and 

lHScL4 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 Goldumn in their study of the oxidation of 

alcohols, 
IO 

we have found that deliberate introduction of acetic acid into the mixture of 

acetic anhydride and INSO gives good yields of methylthiomethyl ethers, with little or no 

ketone. The reaction has been applied to primary alcohols such as butan-l-01, to secon- 

dary alcohols, inoluding oyclohexanol and derivatives and suitably protected monoeacchar- 

ides (e.g. la), and to tert-butanol. In the cyclohexsmols, equatorial hydroxyl groups 

seem to react faster than axial hydroxyl groups. 

Corey and Bock' removed the methylthiomethyl protecting group with mercuric chloride 

or silver nitrate, but we find that this can be done more oonveniently with methyl iodide 

i.n moist acetone, with addition of solid sodium hydrogen carbonate for Compounds which 

are acid-sensitive. A similar method has been used to liberate carboxylic acids from 

methylthiomethyl esters. 5 

Methods described here are superior to published procedures 24 when (i) methyl- 

tuomethyl ethers of secondary alcohols are required or (ii) a COIIIpoLWi is S3mitive to 

2 la, R = II 

lb, R = CR,SCR3 
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strong bases such aa sodium hydride, We confirm that these ethers are stable to bases 

and in wmkly acidic media such as those used for removal of acetonide protecting groups. 

Baneg nickel reduce9 nrethylthh&Ayl ethera to the c~maspn~ meti~l &?A~TS in big5 

yield,6 therefore this study provides a novel method for preparing methyl ethers u&er 

mildly acidic or neutral conditions. Thus, hy&?oxyl groups with neighbourizq acyloxy 

g??ouqs CDlZld ti ne%Q~&35 ti~&&?U5 QcsaL~~ce &IBGy~z2.@q~ z&&& ',n .&b ?-m-&k 

ut&r t&& ~3sXf?,zL i&&G Q3nd_QX.%I% Gf D3%@"*<‘33. 7 

Procedures are illustrated by form&ion of the methylthiomethyl ether (lb) from 1,2: 

4,5_*~_~~~3p"'pS~~~=_~_~f~~Q~~~~~ ,(?s] && f;tS &~T&zq~ r$s ' _&&_&pJg m+&ph'&* 

Foxme,tion. - A rmction mixture prepared from la (8 g) in INS0 (100 ml) with acetic 

acid (33 mI] and acetic anhydride ('66 mij was stored at room temperature r-or two &ys, 

then poured Fnta a cold s&&ion of aod.i.~~~ carbonate (200 g> in water (I 1). The alkal- 

ine solution was extracted with chloroform (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 chromtography. Passage through a Silica- 

gel column afforded methylthiomethyl ether lb (7.5 g), m.p. 82-83' (lit.8 m.p. 82-82.5'). 

Similarly prepared were the methylthiomethyl ethers9 of 1,2:5,6-di+-isopropylidene- 

a-&glucof~ose, 
10 cis- and trans-&tert-butylcyclohexenol, 

11 
- butan-Id,--butanol 

and I-methylcyclohexan-1-01. 
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