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Abstract

Methyl 2,3-O-isopropylidene-5,83-sulfuryl- -D-mannofuranosidd reacted with nitrogen bases to give the
corresponding aminosulfates. Strong bases such as sdditiutoxide orn-butyllithium afforded methyl 6-
deoxy-2,30-isopropylidene- -D-lyxo-hexofuranos-5-ulosid&. The reaction was optimized with sodiutart-
butoxide and applied to three other 5,6-cyclic sulfates derived from aldofuranosides to give the corresponding
keto-aldoses in good yields. © 2000 Published by Elsevier Science Ltd. All rights reserved.

The cyclic sulfates o¥ic-diols are well known and have been used as electrophiles in a variety of
nucleophilic displacement reactioh§uch sulfates are obtained by catalytic oxidation of cyclic sulfites
with ruthenium trichloride and sodium periodate.

We have already reported the regioselective synthesightikyl and 6-alkynyl-6-deoxy compounds
via a 5,6-cyclic sulfate derived from mannofuranose. This method has been extended to pseudo-di or
trisaccharides and pseu@bdisaccharide$:®

More recently, it has been shown that Dzsulfuryldecane failed to generate C—C bonds with
some carbon nucleophiles. For example, @;8ulfuryldecane reacted with-butyllithium to give,
unexpectedly, dodecanal in 99% yiéld.

We herein report on the reactivity of 5,6-cyclic sulfates of glycofuranoses towards various organic and
inorganic bases.

The results of the reaction of methyl 2Bisopropylidene-5,8-sulfuryl- -p-mannofuranosidé3
with bases are illustrated in Table 1.

As expected, the use of weak bases such as pyridine (entry 1), triethylamine (entry 2) or DBU (entry
3), gave the corresponding aminosulfa®s3® and4° in quantitative yields. Similarly, reactions with
strong nitrogen bases such as sodium amide (entry 5) and LDA (entry 6) with the 5,6-cyclic saltde
gave the expected substitution produst®and6,!! respectively (Scheme 1).
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Table 1
Reaction of the cyclic sulfate derivatidewith basic reagents

Entry  Base (or nucleophile) Reactiontime ~ Temperature Yield % Product
1.5 eq.
1 C,H,N overnight It 95 2
2 Et,N overnight rt 95 3
3 DBU overnight It 92 4
4 (CH,),COK 25 min 0° Cthenrt 79 7
5 NaNH, overnight it 70 5
6 (iPr),NLi lh -40°C 92 6
7 n-BuLi 20 min -40° Cthen rt 40 7
8 tert-BuLi 10 min -40°C - complex mixture
9 NaH 16 h rt then 70°C - complex mixture
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Scheme 1.

In contrast reaction of the 5,6-cyclic sulfaté with n-butyllithium (entry 7) followed by acidic
hydrolysis gave the ketone compound methyl 6-deoxy€2j8epropylidene- -D-lyxo-hexofuranos-5-
uloside71213in 40% yield and no substitution product was detected (Scheme 2). Some degradation of
the 5,6-cyclic sulfatd was observed which could explain the relatively low yieldof

The optimum yield (79%) obtained for the methyl hexofuranos-5-uloside compduvals whenl
reacted with sodiuntert-butoxide (entry 4, Scheme 2). It was found that treatment with stronger bases
such as NaH antert-BuLi resulted in degradation df (Table 1). A mechanism for the formation bfs
given in Scheme 3.



661

1) n-BuLi or tBuOK(1.2 eq.)

(o) (0}
(|) "OCH, THF, -40° C tort then H,C WOCH,
0=§—¢ © 2)HpO/HpSO4 (leq./leq.) o ’
('j 40-79%

o><o o><o
1 7
Scheme 2.
B
o\d!_° 6\ ¥> o H,C o
\ ~IIOCH3 — i mOCH; +BH —) / 110CH,
O=s =S .
N0 f) S~0 0,50
S NS O5¢®
1 la
H,C o)
OCH,
0
o><o
Scheme 3.

It is proposed that base catalyses elimination and generates the Idefthich hydrolyses to the
ketone?.

The generality of this reaction was exemplified by treatment of sodéutvbutoxide with the related
substrates,* 104 and 121° to give the ketone®® (77%), 1117 (73%) and13'8 (72%), respectively
(Table 2).

Table 2
Reaction of 5,6-cyclic sulfate glycofuranoses with sodient-butoxide

Substrate Product Yield %
o o HC o
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In conclusion, we described a one-pot synthesis of manno, gluco and galactofurano-5-ulose deri-
vatives in 72-79% vyields by treatment of corresponding@-$ulfuryl compounds with sodiurtert-
butoxide. It is envisaged that 5,6-deoxy-5-o0xo derivatives are potential precursors of aminosugars and
cyclitols.
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