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Preliminary communication

Selective removal of O-acetyl groups in the presence of O-benzoyl groups by
acid-catalysed methanolysis
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As a rule, selective deacylation of sugar derivatives requires basic catalysts, often
in combination with nontrivial acyl protecting-groups’ . Acid catalysis is less widely applied:
the selective removal of O-formyl® and O-acetyl® groups in the presence of O-benzoyl
groups, using methanolic hydrogen chloride, is documented.

Attempts to deacetylate la selectively by transesterification, catalysed even by
such a weak base as magnesium methoxide in methanol®, failed. We now report the selec-
tive deacetylation of some monosaccharide (1a—6a) and disaccharide (7a and 8a) deriva-
tives, using methanolic hydrogen chloride; compound 9a, which contains a primary acetate,
was used for purposes of comparison.

Typically, a solution of the compound (I mmol) in chioroform (1—2 mL) was
treated with methanolic hydrogen chloride [prepared by addition at 0° of acetyl chloride
(0.2 mL} to dry methanol (5 mL)] at room temperature. The reaction was monitored by
t.l.c. and, when complete, the mixture was treated with excess of aqueous potassium
hydrogencarbonate, diluted with chloroform (3040 mL), washed with water, dried, and
concentrated. The product was isolated from the residue by crystallisation or by column
chromatography on silica gel. The properties of the deacetylated products are listed in
Table 1*. For the conversion H-C-OAc - H-C-OH, the n.m.r. signal for H is shifted upfield
and those of carbon atoms adjacent to € are shifted downfield.

Complete deacetylation of the 2-O-acetyl derivatives la, 2a, and 7a occurred dur-
ing 12—16 h, and the corresponding alcohols 1b, 2b, and 7b were obtained in yields of
74—-88% after chromatography. Likewise, deacetylation of 6a gave 87% of 6b (isolated by
crystallisation).

Deacetylation of the rhamnose cyanoethylidene derivatives 4a and 5a was com-
plete in 23 h, but there was a side-reaction, namely, addition of methanol to the cyano
group to give the corresponding imidate and its subsequent hydrolysis product. Thus, 4a°

*All new compounds gave corzect C, H, and N analyses, and the 'H- and !3C-n.m.r. spectra were in ac-
cord with the structures assigned.
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gave the alcohol 4b (65—70%) and the methyl ester 10 (~20%). Deacetylation of 5a oc-
curred within 3 h, and ~90% of the alcoho!l 5b was isolated by crystallisation despite the
formation (t.1.c.) of a minor proportion of an imidate.

It is the formation of imidate (the presence of which becomes apparent after
2—3 1) and the prolonged reaction time, which is necessary to remove the 2-acetate group,
that determine the relatively low yield of 8b from the disaccharide cyanoethylidene deriva-
tive 8a. After 0.5—1 h, the reaction mixture contained four components (t.l.c.), namely, 8a,
its imidate, 8b, and its imidate. When the reaction was stopped after 2.5-3 h, 25—30% of
8a, 35—45% of 8b, and the corresponding imidates (~10% of each) could be isolated easily
by conventional column chromatography.

Deacetylation of 3a required 5—6 h, and this reaction time was also sufficient to
deacetylate the primary acetate 9a. Magnesium methoxide-catalysed deacetylation of 9a
was accompanied by benzoyl migration. In contrast, no benzoyl migration was detected in
any of the above reactions.

Rhamnosides 1a {m.p. 94—96° (from ether—hexane), [a]}) +46.5° (¢ 2,
chloroform)} and 2a {syrup, [oz]%)0 +24.5° (¢ 2.4, chloroform)} were obtained by the reac-
tion of 2-O-acetyl-3,4-di-O-benzoyl-L-rhamnopyranosyl bromide® (11) with methanol and
benzyl alcohol under Helferich conditions. The thamnoside 1a was also prepared by
benzoylation of 1,2-0-(1-methoxyethylidene)-8-L-thamnopyranose followed by mercuric
bromide-catalysed isomerisation” and by selective benzoylation of methyl 4-O-benzoyl-o-L-
rhamnopyranoside (12) followed by acetylation. Selective acetylation of 12 followed by
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benzoylation gave 3a, [a] +72° (c 1.4, chloroform). Conventional tritylation of methyl
a- -glucopyran031de followed by benzoylation, detritylation, and acetylation gave 9a, [a]
+51° (¢ 2.2, chloroform) The cyanoethylidene derivative Sa {m.p. 115—117° (from
methanol), [a] +47.5° (c 1.8, chloroform)} was obtained as follows. Acetolysis of 12
gave 1,2,3- tr1-0 -acetyl-4-0-benzoyl-o-L-rhamnopyranose, the glycosyl bromide of which
reacted with sodium cyanide in acetonitrile® to give Sa (major product) and its endo-cyano
isomer. The disaccharide cyanoethylidene derivative 8a was obtained as described previous-
ly® and also by Helferich glycosylation of 5b using the bromide 11. Reaction of 11 with
the alcohol 2b yielded the disaccharide derivative 7a, [a]2’ +50° (c 1.8, chloroform) The
2-amino-2-deoxy-D-glucose derivative 6a {m.p. 169.5— 170 5° (from ethanol), [a] +42.5°
(c 3.7, chloroform)} was obtained from methyl 2-deoxy-2-phthalimido-§-D glucopyran031de
by sequential benzylidenation, acetylation, debenzylidenation (pyridinium perchlorate in
nitromethane—methanol®), and benzoylation. Details of the syntheses of these compounds
will be given elsewhere.

The selective O-deacetylation procedure reported above should be of general value
in synthetic carbohydrate chemistry*.
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*Analogous, high-yielding deacetylations of methyl di-O-acetyl-O-benzoyl-g-D-xylopyranosides have
been recently described?®.



