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Cleavage of sugar 1,2-(ortho esters) with dichloromethyl methyl ether 
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It is well known that the acetates of aldose 1,2<ortho esters) react with anhydrous 
hydrochloric acid’ or titanous chloride* to give the acetylated $ycosyl chlorides. with the 
former reagent, the acetylated glycosyl halide usually cannot be isolated in crystalline form, 
whereas with the latter reagent only the more-stable anomers can be obtained3. 

Our previously developed method for the cleavage of glycosides4 has now been 
successfully extended to aldose l,Z(ortho esters). Thus, 3,4,6-M-0ace@+D-mannose 
1,2-(methyl orthoacetate) (1) and 3,4,6-tri-Gacetyl_ar-D-glucose 1,2-(ethyl orthoacetate) 
(2), when heated with clicbloromethyl methyl ether (3), gave tetrad)-aCetyl-WD-nianno- 
pyranosyl chloride (4) and tetra_CFacetyl-fl-D-glucopyranosyl chloride (S), respectively, in 
yields of 50-60%. For example, when 2 (1 g) was heated with 3 (1 ml) for lh, 5 (0.6 g, 
60%) was obtained having m-p. 97-98”, [a] D -20.8O (c 2, chloroform); lit.’ m-p. 96”, 
98”, lOlo, @ID --22” (chloroform). In the presence of 10% anhydrous zinc chloride, the 
reaction is faster, and, for example, 1 (1 g), heated for 10 min at 40-45’ with 3 (1 ml), 
was converted into 4 (0.9 g, 90%), m.p. 80-81”, [o1],+91.5” (c 0.4, chloroform); lit.’ 
m.p. 81°, [or]D+90.6° (chloroform). In this way, tetra&-acetyi$Y-D-~ucopyranosyl 
chloride (6) can be obtained in 72% yield from 2, as a result of anomerisation of 5. The 
identities of compounds 4-6 were confiied by chromatographic analysis, and by deter- 
mination of mixture melting points. 

The acetoxoniumion shown in Scheme 1 is a possible reaction intermediate. 
Preferential attack of the reagent at the aikoxyl oxygen atom might result from its greater 
steric accessibility, especially in the ex@diastereoisomer. 
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In order to study the possible role of electronic factors in this reaction, Del Re’s 
method6 has been used to calculate the u-charge density distribution of several acetylated 
1,240rtho esters). This method has recently been appliedg”’ to other carbohydrates. The 
calculated charge densities of the carbon atoms of the pyranose ring are in good agreement 
with the literature data’*. As shown in Table I, the acharge derisities are higher on the 
alkoxyl oxygen atom (O-7) than on O-l or O-2, except when R%Ha ; in all four cases, 
however, the alkoxyl oxygen atom is more negatively charged than O-l. The calculated 
data thus support the mechanism shown in Scheme 1, involving a cyclic acetoxonium ion 
stabilised by mesomerism’, which yields products having the 1,2-Pans configuration. 
O-5, the oxygen atom having the strongest negative charge, is apparently not involved in 
the reaction, presumably because of unfavourable steric and kinetic factors. 

REFERENCES _ 

1 E. A. Talley, D. D. Reynolds, and W. L. Evans,I. Amer. Chem Soe, 65 (1943) 575. 
2 E. Pacsu and F. B. Cramer, JiAmer. Chem Sac, 59 (1937) 1059. 
3 E. Pacsu,Advan Wbohyd. Chem, 1 (1945) 122. 
4 I. F. Szabd, I. Earkas, R Bog&, and H. Gross, Acra Chim Acad Sci. Hung, 64 (1970) 67. 
5 J. StanEk, M. Cemy, and J. Pa&k, The Monosaccharides, Publishing House of tke &echo- 

Slovak Academy of Sciencq Prague, 1963, p. 214. 
6 E. Pacsu,f?er., 61 (1928) 1507. 
7 See, for example, N. K. Kochetkov, A. F. Bochkov, T. A. Sokolovskaya, and V. J. Sz?yatkow, 

Carbor?yd lies., 16 (1971) 17, and earlier publications; R U. Lemieux and C. Biice, Can L 
Chem, 33 (1955) 109. 

8 G. Del Re, J. Chem Sot., (1958) 4031. 
9 Yu A_ Zhdanov, V. L Minkin, Yu. A. Ostroumov, and G. N. Dorofeenko, Gzrbohyd. Res., 

7 (1968) 156. 
10 A. !%&iuas and J. F. Sproviero, Carbohyd Res, 16 (1971) 243. 
11 V. S. R Rae, K. S. Vijayalakshmi, and P. R Sundararajan, Ckrbohyd Res, 17 (1971) 341. 

Gubohyd Res, %l (1972) 331-333 


