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STEREOSELECTIVE SYNTHESIS OF a-D-GLUCOPYRANOSIDES VIA
6~SILYL-a-D-GLUCOPYRANOS Y. BROMIDES
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ABSTRACT: Bromotrimethylsilane cleaved 2,3, 4-tri-O-benzyl-1l,6~anhydro-g -D-glucopyranose
(1) to give 2,3,4-tri-O-benzyl-6-O-trimethylsilyl- a-D-glucopyranosyl bromide
(). Reaction of 2 with ROH/diisopropylethylamine gave the corresponding
a~glucopyranosides,

One of the problems in the synthesis of complex oligosaccharides is the stereoselective
formation of the glycosidic 1inkage.‘I In the D-gluco series, the synthesis usually starts
from the a-D-glucopyranosyl halides. The B-anomer is prepared by taking advantage of the
neighboring group assisted procedure with an acyl-substituent at the C-2 position.2 The
synthesis of the a-anomer is more demanding. It is necessary to choose a starting a-D-pyran-
osyl halide with a non-neighboring group active substituent at C-2. An in situ anomerisation
procedure3 is then employed to cause an equilibration between the a- and the B-D-glycopyran-
osyl halide followed by a faster substitution reaction at the less stable B-D-halide. We
wish to report here a procedure for the stereoselective synthesis of a-D-glucopyranosides
which appears to rely on the neighboring group participation of a siloxy group at C-6.

While bromotrimethylsilane reacts with 2-methoxytetrahydropyran to give the correspond-
ing 2-pyranosyl bromide,4 it is unreactive towards the fully protected methyl D-glucopyrano-
side.5 We reasoned that a strained ether linkage at the anomeric centre may be more suscept-
ible to cleavage.6 Indeed, bromotrimethylsilane cleaved 2,3,4-tri-0-benzyl-1,6-anhydro-g-D-
glucopyranose (l) cleanly to give 2, 3, 4-tri-O-benzyl-6~0-trimethylsilyl-a-D-glucopyranosyl
bromide (2).

While compound 2 could be isolated7 if necessary, the synthesis of glycosides can be
performed more easily by adding the appropriate ROH with diisopropylethylamine to a solution

: 8
of 2 generated in situ (Scheme 1).
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The glucopyranoside 3 isolated has predominantly the a-stereochemistry at the anomeric
centre (Table)., 1In additicn to the simple alcohols, B-trimethylsilylethanol can also replace
the bromide to give the corresponding glucopyranoside with exclusive a-stereochemistry. One
advantage of the reaction is that the trimethylsilyl protecting group at the 6-OH position
can be unmasked readily., Thus, compound 5 was obtained by treatment of 2 (R=CH3) with
methanol. Coupling of 3 with 3 under similar reaction conditions gave the disaccharide 2
with a-stereochemistry at the new glycosidic linkage.

Bromotriethylsilane also cleaved the anhydro ether linkage in 1 to give the 6-~0-tri-
ethylsilyl derivative of 3. The reaction was much slower and the a-glucopyranosyl bromide
was formed in about 30% yield even after 15 days at 35-40°., Nevertheless, coupling of the
glucopyranosyl bromide with methanol/diiso- propylethylamine gave the methyl 2,3,4-tri-O-ben-
zyl-6-0-triethylsilyl-a-D-glucopyranoside with no indication of the B-anomer.

We attribute the a-stereoselectivity in the formation of the glycosidic linkage not to
an anomerization of the a-glucopyranosyl bromide to the B-bromide (6, scheme 2, path a)3 but
to the intervention of the intermediate Z (scheme 2, path b) by neighboring group participa-
tion of the 6-siloxy group.8 This is based on the following observations., (1) The use of
ammonium bromide salt to cause equilibration of the a-and B-bromides (% g) was not neces-
sary in the present synthesis.(2) When methanol was reacted with 3 without the use of di-
isopropylethylamine, the a-anomer of methyl D-glucopyranoside was formed predominantly as

well.
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(3) Furthermore, when diisopropylethylamine alone was used without the presence of nucleo-
phile, the anhydroglucose 1 could be obteined from 2. Evidently, 2 exists in equilibrium
with Z, and nucleophillic opening of the bicyclic structure Z to give 3 occurs preferentially
with a-stereoselectivity, We are exploring the application of this approach to the synthesis

of other a-glycosides,
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TABLE: Formation of a-D-glucopyaniosides 3 according to Scheme 1

ROH= Yield % Optical rotation® of 3 Anomeric ratiob
(isolated) [a]gz a=B
CH3OH 70 + 16.1° (C=l.6,CHC13) 6:1
CH
\/3CHOH 61 + 26,0° (c=0.95,cnc13) 15:1
CH
3
g
> CHCH, O 72 + 36.6° (c=1.4,cnc13) 15:1
CH
3
<:::>"°“ a4 +43.9° (C=1.3,CHCL,) no 8
Me ,SiCH,CH CH OH 60 +39.1" (C=2,7,CHC1,) no B
OH
8n0
Bn 8n 43 + 48,7 (c=1.o,cuc13) 10:1
DCH,

a: Optical rotation was measured with a JASCO-DIP-140 Polarimeter.

13
Anomeric ratio was determined by C nmr using C-1 a at 94-98 ppm and C-1 B

o

at 102-104 ppm.

¢: Ratio was determined by weight of isolated compounds.
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