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Two Sulphur-containing Protecting Groups for Alcoholic Hydroxyl Functions

By J. H. vaN Boom,* P. vAN DEURSEN, and J. MEEUWSE
(Gorlaeus Labovatoria dev Rijksuniversiteit, Postbus 75, Leiden, The Netherlands)

and C. B. REESE*
(University Chemical Laboratory, Lensfield Road, Cambridge CB2 1IEW)

Summary Two achiral sulphur-containing protecting
groups for alcoholic hydroxy-functions are described:
the thioether acetal [as in (1b)] is slightly more labile,
and the sulphone acetal [as in (1c¢)] is much less labile, to
acidic hydrolysis than the methoxytetrahydropyranyl
protecting group [as in (la)].

IN the past few years, the development of procedures for the
chemical synthesis of oligonucleotides has depended to a
significant extent on the design of new protecting groups
with very specific properties.! Thus, our work in the area
of oligoribonucleotide synthesis led to the introduction? of
the methoxytetrahydropyranyl group [as in (1a)] for the
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protection of alcoholic hydroxy-functions (ROH). The
latter protecting group is particularly suitable for oligoribo-
nucleotide synthesis in that it is achiral? and removable
under sufficiently mild conditions of acidic hydrolysis.?
Here we describe the use of two new sulphur-containing
protecting groups [as in (1b) and (lc)] which are, respec-
tively, slightly more and considerably less acid labile than
the methoxytetrahydropyranyl group.
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Treatment of (3) with an excess of (2)} in the presence
of mesitylenesulphonic acid in dioxan at 20 °C, followed by
deacylation of the neutralised products with methanolic
ammonia gave the desired derivative (4b), which was isolated
as a colourless crystalline compound (809,), m.p. 156—

767

157 °C. Treatment of (4b) with m-chloroperbenzoic acid
(3 mol. equiv.) in chloroform gave® the corresponding
sulphone (4¢)} which was isolated as a crystalline com-
pound (70%), m.p. 155°C. The rates of acid-catalysed
hydrolysis of (4a),? (4b), and (4c) are shown in the Table.

TaBLE. Half-times (t}) of acid-catalysed hydrolysis of thymidine
b’-acetals at 20°C.
Compound [HC1}/m ty/min
(4a) 0-01 10-55
(4b) 0-01? 2-0
(4¢) 1.0 45
a See ref. 2b. P The hydrolysis of (4b) was carried out in

aqueous dioxan (4:1 v/v).

It can be seen from the Table that (4b) undergoes
hydrolysis ca. 5 times as rapidly as (4a). This ratio of
hydrolysis rates may be correlated? with the reported ratio
(ca. 4-4)% of the dissociation constants of morpholine and
thiomorpholine. The exceptional stability of the sulphone
acetal (4¢) to acidic hydrolysis is noteworthy and indicative
of the large inductive effect of the sulphone grouping. If
second order kinetics for acetal hydrolysis are assumed,” it is
apparent that a decrease in hydrolysis rate by a factor of
more than 2 X 102 is introduced by oxidizing the thioether
(4b) to the sulphone (4c).

Both of the above new protecting groups are achiral and
are thus particularly suitable for use with chiral alcohols.
Although there are some special situations, such as in
2’-deoxyribonucleoside chemistry, when a protecting group
which is more acid labile than methoxytetrahydropyranyl
would be desirable, it is likely that the much less labile
sulphone acetal system [as in (1c¢)] will also be useful as a
protecting group.
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t Prepared from (1b; R = Me) by the method described for its oxygen analogue;%® (1b; R = Me) was prepared by the usual pro-

cedure from tetrahydro-4H-1-thiopyran-4-one.4

1 Satisfactory analytical and spectral data were obtained for compounds (4b) and (4c).
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