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Abstract: A series of substituted thiophenyl glycosides and glycosyl
phenylsulfones were converted in high yield 1into glycals after reductive
lithiation with 1ithium naphthalenide, followed by elimination of the
substituent at C-2.

Pyranoid glycals are useful intermediates 1in synthetic carbohydrate
chemistry?, especially as precursors of glycosyl donors3. An interesting
method for their preparation involved the formation of an unstable C-1 anion
from a glycosyl halide, either with lithium in liquid ammonia4, or with so-
dium naphthalenide 1in tetrahydrofuran at room temperature>, followed by a
fast B-elimination of the C-2 leaving group.

Thiophenyl glycosides offer efficient temporary protection of the
anomeric center and are stable under a variety of reaction conditions (acyl-
ation, alkylation, acetal formation). They have thus attracted considerable
attention, especially as glycopyranosyl donors 1in oligosaccharide synthe-
sesb. The already observed? reductive lithiation of a sulfide suggests an
attractive possibility® of c¢ircumventing the preparation of a glycosyl
halide as an 1intermediate to the synthesis of a giycal. We would like to
report several new, direct and highly efficient conversions of various thio-
phenyl glycosides~-or the corresponding glycosyl phenylsulfones--into gly-
cals, which are compatible with both acid and base labile protecting groups.

when a thiopheny! glycoside was treated with lithium naphthalenide
(LN) (2 equiv.) in THF at -78°C, the corresponding glycal was usually ob-
tained 1in high yield (see Table I)1°., The interest of this procedure is
outlined by the smooth conversion of disaccharide 9 into the glycal 17, an
intermediate in the synthesis of orthosomycin fragmentsl?, The sensitivity
of the 2'-deoxy glycosidic Tlinkage 1in 8 precludes the use of acidic
conditions, and the presence of benzyl ethers calls for a selective
reductive system. Diacetate 5 was also converted into glycal 14, a result
which enlarges the scope of the method. This is in sharp contrast with the
behavior of the dibenzoate 7, where no trace of galactal was isolated as a
result of a selective electron transfer on the benzoyl group at C-2. In the
case of 8, concomitant O-debenzylation could not be avoided so that the
allylic alcohol 16 was obtained.
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Table I. Conversion of thiophenyl glycosides into glycalss.
Substrate Productl? Substrate Product
(yield %) (yield %)
Ph, ro Bz0 HO
O, 0., Me 0O Me_ O
] X ] X i
& M Me
PhCH,07 Y PhCH,0 ¢ 0T Nseh 0% ™" “sph
OCH,Ph OBz OH
1Ll 10 (98) FAR 1614(58)
He Me
0 0 Ph_ 0
Me‘>r' Me :T/ \r’
o) 0 0
0 o] 0
o Y seh o NP PhCH 07 Y Ho? NF
Me =0 OCHzPh
Me
212 11 (85) 811 16 (75)
OCH,Ph ocu ,Pbh
PhCH,0 2 Me PhCH,0
R20 RO 0
Me
Me 0 0 Me 0 o
X X T J )
Me 0 Me ~
Y~ “sPh Y PhCH,07 Y TSPh PhCH,0
OR! OCH,Ph
313 Rl = R? = CH,Ph 12 R = CH,Ph (97) 916 17 (82)
413 R} = R2 = Me 13 R = Me (96)
513 Rl = RZ = Ac 14 R = H (68)
615 R! = CH,Ph,RZ = H 14 R = H (92)
aConditions: 2.0 equiv. of a 1M LN solution in THF, THF, - 78°C. In the case

of substrate i1, 3 and 9, the reaction mixture was stirred for 30 min at
~78°C after disappearance of the starting material (t.l.c.), then
neutralized at -78°C (THF-acetic acid, 4:1), to avoid O-debenzylation. 1In
other instances, the reaction mixture was neutralized at room temperature.

In case of unavoidable
lithiations of § and
equiv. (control of the

g),
reaction by t.l1.c.).

concomitant cleavage of protecting groups
the amount of LN to be used will be higher than 2

(reductive
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As anomeric phenylsulfones are known to undergo fast reductive
lithiationl?, an extension of the reaction for the preparation of glycals
has now been developed (see Table 11).

Table II. Conversion of glycosyl phenylsuilfones into glycalss

Substrate Product Substrate Product
(yield %) (yield %)
RO RO PhYO Ph\’/o
Me Me 2
o] o
OT Y Vsoppn PhCH,0% Y™ Y50,Ph PhCH 0
R OCH,Ph
182°R = CH,Ph 12 R = CH,Ph (95) 2120 22 (30)22
1920R = Me 13 R = Me (85)
202°R = Bz 14 R = H (82)

aConditions: see Table I (more than 2 eqguiv. of LN were used for the
conversion of 20 into 14).
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HO H PhCH,0 i
HO OCSSMe
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