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Abstract—Commercially available 4 A� acid washed molecular sieves (AW 300 MS) promote the protection of primary and
secondary saccharidic alcohols through a dehydration mechanism and in the absence of any strong protic or Lewis acid. © 2003
Elsevier Science Ltd. All rights reserved.

The availability of a wide range of protecting groups is
very important for the differentiation in the reactivity
of saccharidic hydroxyl functions. Therefore the access
to mild and convenient procedures for the installation
and the removal of protecting groups represents an
important target in the field of carbohydrate chemistry
and, more in general, in organic synthesis.

Conversion of hydroxyl functionalities into the corre-
sponding benzhydryl or diphenylmethyl (DPM) ethers
is a common approach for the protection of alcohols.
The installation can be performed with diphenylmethyl
bromide or chloride in the presence of a base,1 di-
azodiphenylmethane in boiling acetonitrile,2 diphenyl
methyl dialkyl phosphates and a protic acid as the
catalyst,3,4 or by reacting the alcohol with diphenyl-
methanol in the presence of protic or Lewis acids such
as sulphuric acid,5 toluensulfonic acid,6 Yb(OTf)3 or
FeCl3,7 Nafion H,8 Fe(NO)3·10 H2O.9 Diphenylmethyl
ethers flanked by a free hydroxyl group can be also
obtained by reductive opening of diphenyl ketals
installed on saccharidic diols.10

Application of these protocols is rather unusual in
carbohydrate chemistry,2,7,10 and in many cases these
approaches were found to be synthetically useful only
for protection of structurally simple primary alcohols.

Prompted by our recent findings on the use of acid
washed molecular sieves as useful coreagents in glyco-

sylation reactions,11 we have examined the potential of
such agents in synthetically useful dehydrative transfor-
mations in the absence of strong protic or Lewis acids.
As mentioned above, acid promoted dehydration of
diphenylmethanol is often employed in the benzhydry-
lation of alcohols.5–9

In a first experiment, the treatment of model compound
1 in toluene with 4 A� AW 300 MS and diphenyl-
methanol at room temperature resulted in the high
yielding protection of the primary hydroxyl functional-
ity (Table 1, entry 1). Interestingly, ordinary non acid
washed 4 A� molecular sieves were found inefficient for
the same transformation (entry 2). The scope of the
approach was then tested for protection of less reactive
secondary hydroxyl groups of saccharidic derivatives
2–4 and also in these cases synthetically useful yields
could be achieved (entries 3–5). In order to minimize
undesired reactions such as self coupling6 or Friedel–
Crafts alkylation of toluene,13 diphenylmethanol was
added portionwise to the reaction mixture.12 In the
examples shown in Table 1, satisfying yields were
achieved at room temperature even with less reactive
alcohols adopting up to 2.5 equivalents of diphenyl-
methanol. The excess of benzhydryl alcohol was con-
sumed in the formation of dibenzhydryl ether and
diphenylmethyltoluenes (in the approximate 4:3 ratio).
These by-products were easily separated from saccha-
ridic compounds by chromatography. The installation
procedure succeeds also with alcohols flanked by acetyl
groups (entries 4 and 5) which are deactivating for their
electron withdrawing nature and generally amenable to
rearrangement. As expected, acid labile acetal and ketal
protecting groups survive unaffected under these
conditions.
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Encouraged by these results, we have investigated a
dehydration approach to carry out the installation of the
acid labile trityl protecting group, that is routinely
accomplished by reacting the alcohol with trityl chloride
and a base.14 Alternative approaches, requiring the
preliminary preparation of a suitable tritylating agent,
are, however, available in the literature.15–17 To the best
of our knowledge there are no reports describing trityla-
tions of alcohols through the direct dehydration of the
cheap triphenylmethanol.

The efficiency of the proposed dehydration approach for
tritylation of primary alcohols with a slight stoichiomet-
ric excess of triphenylmethanol12 is shown in entries 6 and
7 of Table 1. Entry 7 displays the feasible exploitation
of the methodology to achieve a selective protection for
a primary alcohol in a saccharidic diol. The regioselective
benzydrylation of diol 5 afforded a less satisfactory,
although interesting, result. Besides 6-O-protected
product 12 (52% yield), some amount of the 4,6-di-O-
benzhydrylated product (15% yield) was also isolated.

Table 1. AW 300 MS promoted benzhydrylation and tritylation of saccharidic alcohols under dehydrative conditions12
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In conclusion, commercially available and cheap 4 A�
acid washed molecular sieves (300 AW MS) can pro-
mote the protection of primary and secondary saccha-
ridic alcohols at room temperature following a
dehydration mechanism in absence of any strong protic
or Lewis acid. In this way even poorly reactive sec-
ondary functionalities can be protected as diphenyl-
methyl ethers under very mild conditions compatible
with the stability of acid labile functionalities. In addi-
tion, the described protocol offers a further opportunity
for the non trivial installation of ether protecting
groups in the presence of base-sensitive functionalities
such esters. Finally, tritylation of primary alcohols can
be also conducted under analogous conditions.
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