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Abstract. Reactions of 1-O-trimethylsilyl-glycoses, 1-O-acyl-
glycoses and glycosyl fluorides, respectively, with silylated
alcohols (glycodesilylations) are summarized. Synthetic
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strategies toward oligosaccharides using glycodesilylations
are discussed as well and some typical experimental proced-
ures are given.
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1 Introduction

The efficient chemical construction of complex oligosac-
charide structures demands synthetic procedures that
allow the highly stereo- and regioselective formation of
O-glycosidic bonds. Usually, for that purpose, a fully
protected saccharide building block which is prone to
activation of the anomeric center (glycosyl donor) is
condensed with a partially blocked saccharide building
block that has those hydroxyls unprotected which are
planned to be glycosylated (glycosyl acceptor). Although
the “classical” approach toward the chemical synthesis
of oligosaccharides has been brought to an overwhelm-
ing perfection in recent years [1-5], it still appears to be
a rather tedious venture to prepare the needed partially

blocked glycosyl acceptors. Often, from a practical
point of view, the most time consuming operations
during syntheses of complex oligosaccharides are the
selective protecting group manipulations which are
required to get access to the desired acceptor blocks
[6]. Therefore, direct glycosylation of a suitably pro-
tected hydroxy group of a glycosyl acceptor block with-
out the need of deblocking this position prior to the
glycosylation step is an attractive strategy for oligosac-
charide preparation. Thus, in this review, recent exam-
ples will be presented that involve the direct glyco-
sylation of silylated alcohols (glycodesilylation) and
the application of that strategy to the synthesis of com-
plex oligosaccharides.

2 General Aspects of Glycodesilylations

In general, for the reaction of a glycosyl donor with a
silylated alcohol, a glycosyl cation A is first generated
from a suitable precursor 1 like 1-O-silylated or 1-O-
acylated glycoses and glycosyl fluorides, respectively.
The thus generated cation A then attacks the silylated
oxygen atom of the acceptor 2 to form the O-glycoside
3 by cleaving the Si-O bond of 2 (Scheme 1). In this
respect, the glycodesilylation resembles the classical
Koenigs-Knorr reaction. However, since no acid is gen-
erated during glycodesilylation there is no need to add
a base to the reaction mixture which often results in
the formation of orthoesters in Koenigs-Knorr reac-
tions. Table 1-3 sumarizes glycodesilylations using
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1-O-silylated glycoses, 1-O-acylated glycoses and gly-
cosyl fluorides.

o HgSiO\
LA-X ~Q Py
PgQ p ® =2 on \—0
T2, e T] 2 Ao
. x N R3Si—X LA . = or

Scheme 1 Principle of the formation of O-glycosidic bonds
by glycodesilylation LA =Lewis acid, pg = protecting group,
R = alkyl or aryl, X = leaving group

2.1 1-O-Trimethylsilyl Glycoses as Donors

Using 1-O-trimethylsilyl-2,3,4,6-tetra-O-acetyl-D-glu-
copyranose as the donor (Table 1, entries 1-5), Tietze
[7] demonstrated that TMSOTT catalyzed glycodesilyla-
tion of aryl trimethylsilanes gave almost exclusively the
corresponding aryl 3-D-glucopyranosides via neighbor-
ing participation of the acetyl group at position 2 (i.e.
the configuration of the anomeric center of the donor
does not have any influence on the anomeric outcome
of the glycosylation). This glycodesilylation procedure
has later been extended by Glaudemans [8] to the syn-
thesis of B-(1—6)-linked di- and trisaccharides (Table
1, entries 6-9) from glycosy! acceptors having a regio-
selectively introducable 6-O-r-butyl-dimethylsilyl group.
The procedure was also compatible to labile diazirin
groups in the acceptor (entry 9). When 1-O-trimethyls-
ilyl-2,3,4,6-tetra-O-benzyl-D-glucopyranose is used as
the donor (Table 1, entries 10—17) the corresponding -
glycosides were formed preferentially. For 1-O-trimeth-
ylsilyl-2,3,5-tri-O-benzyl-D-ribofuranoses, Mukaiyama
[9] showed that the anomeric selectivity of the glycodes-
ilylation can be governed by the Lewis acid. For exam-
ple, with a mixture of Ph,SnO and TMSOTS 3-D-fura-
nosides were formed highly selectively (Table 1, entries
18-22) whereas with additionally added LiClO, (en-
tries 23-27), o-D-furanosides were the main products.

2.2 1-0-Acyl Glycoses as Donors

Similar glycodesilylations were studied for 1-O-acylated
glycosyl donors by Mukaiyama [10] and Charette {11]
(Table 2). Once again, high a-selectivities were obtained
from trimethylsilylated acceptors and benzyl protected
donors with various Lewis acids (entries 1-3 and 9-
11). However, when a neighboring active benzoyl group
was present at position 2 of the donor, solely the corre-
sponding f3-D-glycosides were obtained (entries 4-8).
Even different silyl groups may be differentiated as
outlined by Charette [11] for 1-trimethylsiloxy-4-t-
butyldiphenylsiloxy-2-butene (entry 7). Here, glycodes-

ilylation was exclusively found at the more labile TMS
group. Thus, the glycodesilylation protocol can be ex-
tended to a chemoselective glycosylation procedure (see
also below).

2.3 Glycosyl Fluorides as Donors

When glycosyl fluorides are used as donors in glycode-
silylations, fluorosilanes are formed. Since the forma-
tion of a Si-F bond is thermodynamically favoured the
reaction of a glycosyl fluoride with a silylated alcohol
is expected to proceed faster than that with an alcohol.
Indeed, Kunz [ 18] found for BF;-diethylether catalyzed
condensations of glycosyl fluorides (Table 3, entries 9—
12) that trimethylsilylated alcohols reacted faster than
the corresponding unblocked alcohols. Furthermore,
triethylamin had to be added for the latter condensa-
tions in order to trap the formed HE No such depend-
ence was, however, found by Thiem [13] who used TiF,,
SnF, and TMSOTY in different solvents instead of BF;-
diethylether as the Lewis acid (entries 1 and 3). Even
an inverted reactivity was encounterd by Noyori [16]
who found for condensations catalyzed by SiF, that
unblocked alcohols reacted significantly faster than the
corresponding trimethylsilylated counterparts (entries
5-7). Obviously, the catalyst plays an important role
for the reactivity in glycodesilylations. Nevertheless,
the diastereoselectivity of the condensation of glycosyl
fluorides with silylated acceptors is apparantly the same
as for other glycosyl donors (see above). Acylated gly-
cosyl fluorides result in the formation of B-glycosides
(entries 1, 2, 8 and 9) whereas for benzyl protected gly-
cosyl fluorides the selectivity depends on the catalyst
and the solvent (entries 3—7 and 12-14). In addition to
glycosyl fluorides as donors in glycodesilylations also
1-O-unprotected glycoses may be used in combination
with special catalysts [20, 21].

2.4 Restrictions for Glycodesilylations

If electron rich aryloxysilanes are used as acceptors for
glycodesilylations (¢f. Table 1, entries 2, 3 and 11, 12)
C-glycoside formation may interfere with the forma-
tion of O-glycosides. For example Schmidt reported
reactions of glycosyl trichloroacetimidates 4 with 1,3-

02” OTMS 450 mok% OBn oH
BF,Et,O
®8%0 Neo Y — Bgogéﬁ\/g
n
B"Ooikcm3 OTMS CH,Cly 3h Bo [
a 5 25°C[22) 6 (75%)
Scheme 2



206

J. prakt. Chem. 340 (1998)

Table 1 Glycodesilylations with 1-O-trimethylsilyl glycoses and glycofuranoses

entry Donor 1 Acceptor 2 Lewis acid conditions Product 3 yield, Ref.
anomeric ratio
OAc OAc
AcO OSiMe; AcO OR
OAc OAc
1 R=Ph 3 mol-% CH,Cl, 90% a:f=9:91 [71
TMSOTf 24 h,20 °C
2 R=p-Me-Ph 79% o3 = 6:94 [7]
3 R =p-MeO-Ph 86% a:f < 3:97 [7]
4 R =2-Naphthyl 77% o:B = 8:92 {71
5 R=0stron-3-yl 64% o < 3:97 {71
AcO _OSi(Ph),t-Bu CH,Cl,
6 0 70 mol-% 3d,-70 70% c:3 = 0:100 {81
AcO ML OMe TMSOTS to =30 °C
1
7 BzO _ OSi(Ph),t-Bu 60 mol-% CH,(Cl, 74% o3 = 0:100 {8]
o O oMe TMSOTf 2d,-70
B a0
Z OBz to =30 °C
AcO ~OAC AcO _OAc
N T2
A i AcO OR
O o O5Mes R .0SiMe; OAc
BzQ _ OSi(Ph),t-Bu
8 B20 O oMe 50 mol-% C,H,Cl, 76% o = 0:100 [8]
z OBz TMSOTf 2d,-50
to-30°C
BzO _OSi(Ph),t-Bu
(0]
BZQéS/O
9 BzO 75 mol-% CH,(Cl, 54% o3 = 0:100 [8]
TMSOTf 8d,-78°C
OMe
N:
OBn O](B)n
BnO 0 BnO’é \
Ign(;éﬁA OSiMe; Bno OBnOR
OBn R-OSiMe;
10 R=Ph 3 mol-% CH,Cl,
TMSOTf 24 h,20°C 75% o3 = 88:12 [7]
11 R= p-Me-Ph 90% o3 = 88:12 [71
12 R= p-MeO-Ph 80% o:3=88:12 [7]
13 R= 2-Naphthyl 53% o3 = 40:60 7]
14 R= Ostron-3-yl 69% o3 = 25:75 (7]
15 R = Cyclohexyl SiC1;Cl0, 10 mol-%
Ph,Sn=S 150 mol-% 96% o:=91:9 91
LiClO4 300 mol-%
Et,0, 20 °C
16 R = Cholestan-3 -yl 100% o:f3 = 83:17 9]
OTMS
o] R = Q-
17 Bﬁ(r?o 75% o8 =96:4 9]
BnO

OMe
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Table 1 (continued)

entry Donor 1 Acceptor 2 Lewis acid conditions Product 3 Ref.
BnO BnO o
OTMS OR
BnO OBn BnO OBn
18 R= Cyclohexyl Ph,Sn=0 150 mol-%
TMSOTf 3 mol-% 100% o:f=2:98 [9]
CH,Cl, ~23 1020 °C
19 R = Cholestan-34-yl 98% a:f=1:99 [9]
OTMS
20 98% a:f3=5:95 9
BrO o o o 191
BnO
BnO
OMe
21 R = Me 100% c:f=1:99 [9]
22 R =tBu T74% a:f=2:98  [9)
23 R= Cyclohexyl Ph,Sn=0 150 mol-% 100% o:B=97:3 1{9]
TMSOTf 3 mol-%
LiCl0, 300 mol-%
CH,Cl, ~231t020°C
24 R = Cholestan-38-yl 96% o:f=99:1 [9]
25 § OTMS 100%
o o b off=95:5 [9]
BnO
BnO
OMe
26 R =Me 100% c:B=95:5 [9]
27 R =#Bu 75% o:3=98:2  [9]

bis-trimethylsiloxybenzene 5 to give exclusively the cor-
responding C-glycoside 6 [22].

Similar formations of C-glycosides were also found
for Lewis acid catalyzed condensations of 1-O-acylat-
ed glycosyl donors with siloxybenzenes [23, 24] and
trimethylsilyl enolethers [23], respectively and of glyc-
osyl fluorides with phenols [25, 26].

3 Glycodesilylations for Oligosaccharide Synthe-
ses

As outlined in chapter 2, the glycodesilylation protocol
appears to be especially useful for the efficient prepa-
ration of oligosaccharides. Since silyl groups may be
introduced regioselectively into saccharides [6], follow-
ing glycodesilylation affords oligosaccharides without
further manipulation of protecting groups. An example
comprises the synthesis of tetrasaccharide methyl gly-
coside 12 which has been used for epitope mapping of
monoclonal antigalactan antibodies [27]. First, silylat-
ed galactosyl chloride 7 was condensed with disaccha-
ride methyl galactoside 8 affording silylated trisaccha-

0Si(Ph)-Bu
B20 (OS(EN: B20_OSi(Ph)t-Bu

0
B20 820, o o OAc
520 ’ ol
1 AcO
,c 820 Re0 0TMS
AgOTH  PhBzO AcO
PhBzO _-OH O

10
83% PhBzO @ 1,0 (72%
o b o BF;-Et,0 (72%)
PhBz0: 1] Bz0
N o
OMe
BzO

PhBzO o
BzO BzO.
O
BzO. OMe

8 BzO

OAc OH
el
HO
HO
NaOMe/MeOH  HO.
82%

[¢]
|
é&/o
HO
HO

Scheme 3

ride 9 [28]. Next, the latter was coupled with 1-O-si-
lylated glucosyl donor 10 to give tetrasaccharide 11 [8].
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Table 2 Glycodesilylations with 1-O-acetyl and 1-O-benzoyl glycopyranoses and glycofuranoses

entry Donor 1 Acceptor 2 Lewis acid conditions Product 3 Ref.
yield, anomeric
OBn
R-OTMS OBn
BnO O BnO 0
BnO OAc BnO OR
OBn OBn
OTMS
1 Brllzoo‘ég 20 mol-% Et,0 95% a:f3=96:4 [10]
Y GaCly/ 1'h,20°C
OMe y
AgClO,
OBn
TMSO O
2 Bngéﬁ 84% :f=91:9  [10)
BnOOM o
3 TMSO Y NHZ 86% o8 =94:6 [10]
COOMe
Co B oé@
BnO 0 R-OTMS B OR
%no‘éﬁf OBz BnO OBz
OBz
™SO "
4 P 5 mol-% C,H,Cl, 92% (1]
™SO~ TMSOTf 1'h,25°C
TMS
5 O/Y 82% [
6 t-Bu(Ph);Si0, 0.5 h, 25 °C 39% [11]
TMSO
7 = 1.5h,25°C 50% [11]
8 R = cholestan-33-yl 74% (1]
Bnowolqc BnO o
OR
BnO OBn R-081M63 BnO OBn
9 R= cholestan-3 -yl 20 mol-% CH,Cl, 86% o:p=90:10 [12]
SnCL/Sn(OTf),  5h,-23°C
100 mol-%
LiClO,
10 R= n-CyHay 71% ocf=92:8 (2]
11 OTMS 10 mol-% CH,Cl, 66% a:f=100:0 [12]
BnO O SnCl,/Sn(OTf),/ 21h,-23°C
Bro 2= NaiO,
OBn 100 mol-%
LiCIO,

Final deblocking of 11 then afforded tetrasaccharide 12

[8].

Another useful feature of glycodesilylations which

may be applied for efficient strategies for oligosaccha-
ride synthesis lies in the discrimination of different silyl
groups of the donor moiety. For example, it has been
demonstrated for 6-O-silylated hexa-O-benzoyl-amyg-

dalin (cf. Table 3, entry 2) that the dimethylthexylsilyl
group was much more faster glycodesilylated by tetra-
O-acetyl-glucopyranosyl fluoride than the t-butyldiphe-
nylsilyl group [14]. The selectivity solely depends on the
reaction conditions (amount of Lewis acid). Thus, dif-
ferent silyl protecting groups in one glycosy! donor may
be sequentially glycosylated as outlined below. Reac-
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Table 3 Glycodesilylations with glycosyl fluorides

entry Donor 1 Acceptor 2 Lewis acid conditions Product 3 Ref.
yield, anomeric
o o R-OSiR’, OAc
c ; AcO O
Acoés\— F Aco‘és— OR
OAc OAc
O _OTMS
1 B-fluoride X o 50 mol-% MeCN 60% o:B=0:100 [13]
0 TiF, 2h,22°C
20
2 a-fluoride | 10 mol-% CH,CI, 72% o3 =0:100 [14]
;O'SI'—H BF,-Et,0 24h,25°C
BzO [0}
BzO o}
Bz
BzO O
%320 O
BzO
ph” CN
OBn OBn
S BOTRE
n F n OR
OBn R-OTMS OBn
>(o OTMS
3 B-fluoride 0&&' 50 mol-%
04 TiF,, MeCN 2h,0°C 88% oa:=13:87 (13}
~ TiFy, E0  24h,0°C 91% o f= 58:42
SnF4,MeCN 2h,22°C 89% a:ff=15:85
TMSOTT in 22 h,22°C 85% o.f=87:13
Et,0
OAc ol
oluene
A0 2h,25°C
TMSO
4 a-fluoride /N0 8 mol-% B-acceptor 62% o:.$=23:77 [15]
_ TMSOTT o-acceptor 43% o:3=53:47
H
5 o/ B-fluoride TMSO 20 mol-% Et,0 65% a:f=67:33 [16]
/erOOMe SiF, 5h,24°C
NHZ
6 oo OE)MS 20 mol-% EL,O 68% a:f=7822  [16]
n H o
Bnoéﬁ SiF, 5h,24°C
BnO
OMe
7 OBn 20 mol-% Et,0 66% o3 ="15:25 [16]
TMso—é% SiF, 5h, 24 °C
BnO
BnO
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Table 3 (continued)
entry Donor 1 Acceptor 2 Lewis acid conditions Product 3 Ref.
OPiv R-OSiMe, OPiv
PO ' Pivoﬁ&
PivO = PivO OR
PIVOF PivO
OSiMe,t-Bu
8 (CHy)s BF,-E(,0 CH,CI, 71% (17]
24 °C
N
PMPO(H,C);
OBn
9 R=CH,-Ph 420 mol-% CH,CI, 75% [18]
BF,-Et,0 10 min, 24 °C
o o
<o R-OTMS >o o
% W
% '
10 R = cholestan-3 -yl 420 mol-% CH,C1, 67% [18]
BF,-Et,0 10 min, 24 °C
11 R = CH,-Ph 54% [18]
BnO O BnO O
BnO R-OTMS BnO
12 R = cholestan-3 -yl 420 mol-% CH,Cl, 81% a:f=186:14 [18]
BF.-E,0 10 min, 24 °C
OAc -
AcO (0]
Ao tolueneo
TMSO 2h,25°C
13 = 0 8 mol-%
M' TMSOTf B-acceptor 51% o3 =38:62 [15,19]
= Y o-acceptor 45% o3 = 0:100
R-OTMS: toluene
F OAc PR
14 Bn()w Ao 21h,25°C 0 Ly 0s)
BiO (g, TMSO 8 mol-% OBn
/N0 TMSOTf B-acceptor 55%
M a-acceptor 91%

tion of hepta-O-acetyl-cellobiosyl fluoride 13 with me-
thyl o-D-glucopyranoside 14 afforded trisaccharide 15
in 61% yield [29]. No glycodesilylation was observed at
the siloxane protecting group of the silylated glycosyl
acceptor 14. Trisaccharide 15 was subsequently con-
verted into glycosyl acceptor 16 having positions 3 and
4 at the non-reducing end free for further elongation of
the saccharide chain.

3.1 Regioselective Glycodesilylations

In addition to the chemoselective glycodesilylation (i.e.
discrimination of different silyl protecting groups) regi-
oselective glycodesilylations {i.e. discrimination of dif-
ferent positions of the same silyl protecting group) may
be realized as well. Condensation of the regioisomers
17-19 of 1,1,3,3-tetraisopropyl-1,3-disiloxane-1,3-diyl
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0A¢ ) /L J\ o—Sli
AO o OAc 10 mol-% BF,-EL,O Si |
AcO oﬂ/ CH,Cly, 24 h, 25°C o o
Aco AcO F o o
OAc si{_ BzO
_]/ Y OMe
13 14

OAc OAc

AcO Q
Acg&/oéo o
AcD AcO
AcO
RO Q
15 R=[(i-prop),Sil,0 (61%) RO
Bz0,

16 R=H (98%) OdMo

Scheme 4

Ak

S
PN oo A‘Ogég/
Ac
51—0

— A(,O
B7O

y

'OMe B7O
17 21 B200Me
a R=F-TIPS (71%) OMe
/t )\ AcO 21b R=H (99%)
" OBz AcO
Si ALO 0Bz

0 RO 0
B OOM

AcO
13 10-100 mol-% AcO
BF;-Et,0
24-36 h, 25°C 22a R=F-TIPS (26%)+ 22b (26%)
2) Bu,NF 22b R=H (85%)

Y Y Agow’éﬁ

\Si AcO
~—|/ \( F-TIPS = F/leo/slk—

23a R=F-TIPS (70%)
23b R=H (97%)

Scheme 5

protected methyl a-D-glucopyranosides with tetra-O-
acetyl-glucopyranosyl fluoride 20 afforded the methyl
gentiobioside 21 and laminaribiosides22 and 23, respec-
tively [30]. The B-(1—>3)-selective reaction in case of
23 was especially useful because it resulted in an in-
verted selectivity compared to the classical glycosyla-
tion of methyl 4,6-O-benzylidene- o-D-glucopyranoside
with halogenoses giving predominantly the correspond-
ing sophorobioside [31, 32]. Subsequent cleavage of the
fluorosiloxane residue in compounds 21a—23a gave the
corresponding disaccharide acceptors 21b—-23b which
can be used for the preparation of higher oligosaccha-
rides. This regioselective glycodesilylation procedure also
was further extended to various siloxane protected ac-
ceptors in the manno and galacto series [29].

The regioselective glycodesilylation can be applied as
well to a convergent glycosylation strategy for the effi-
cient preparation of otherwise difficultly to obtain pyru-
vated saccharides [33, 34] as outlined in scheme 6. First,
4,6-pyruvated benzyl glucoside 24a was converted in
two steps into glycosyl fluoride 25 and glucoside 24b
into the 2,3-siloxane protected counterpart 26, respec-
tively. Next, donor 25 was regioselectively condensed
with silylated acceptor 26 to afford the corresponding
doubly pyruvated B-(1—3)-linked laminaribioside 27 in

81% overall yield after subsequent cleavage of the fluoro-
siloxane residue followed by rebenzoylation of the in-
termediate. Disaccharide 27 which resembles a frag-
ment of the glycolipid of Mycobacterium smegmatis
has also been used for the construction of higher oli-
gosaccharides [34].

COOMc

o2 O
24a MeO F
134) BzO
/ 25 (J00%) COOMc

134]
RO \ /k\
O0Bn 24h COOMe McO
(34] /\\

24a R =Mc
24bR =Bz

COOMe
COOMc

[¢)
J\ 35%&‘ 7 (819:)
/E*O /OBn

Y

26 (77%)

Scheme 6

3.2 Intramolecular Glycodesilylations

Intramolecular glycodesilylations can be accomplished
when glycosyl donor and glycosyl acceptor are linked
by a silylene tether. Stork [35] and Bols [36] used this
concept originally based on the intramolecular glycosyla-
tion protocol of Hindsgaul [37] for controlling the ano-
meric outcome of mannosylations and glucosylations,
respectively. For example, the partially benzylated me-
thyl glucoside 28 was first condensed with dichlo-
rodimethylsilane followed by coupling of intermediate
29 with thioglucoside 30. The silylene-tethered saccha-
ride 31 was then converted by intramolecular glycodes-
itylation into the a-(1—3)-linked disaccharide 32 [38].

In general, o~glycosides and f-mannosides were pre-
dominantly obtained by intramolecular glycodesilylations
from various alcohols when the silylene bridge was at-
tached to position 2 of the glycosyl donor (¢f. Scheme 8
33—34 and 35—36) [39, 40]. However, when the al-
cohol was tethered to position 3 of glucosyl donors, ano-
meric mixtures were obtained (cf. 37-»>38). Tethers to
position 4 resulted in o-glucosides (¢f. 39— 40) and teth-
ers to position 6 of the donors (pyranoses and furan-
oses) afforded B-glycosides (cf. 41—42) [41]. There-
fore, intramolecular glycodesilylations are extremely
useful procedures for the selective formation of o- or
Blinked saccharides [42] also there are some hints that
the reaction does not completely occur intramolecularly
[40].

4 Summary

Glycodesilylation of silylated alcohols (glycodesilylation)
provides a useful procedure for the efficient prepara-
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OAc

1 cl SPh
OBn  Me sicl, HO
Et.K B 0 30
BnQ 0 : 03 R
HO T NSRS
n pytidine

S
Bnom fe ‘\ OMe
OAc J

/
28 Tl 29 (93%)
OAc
! 0
AcO 0 Neiodsuccinimide Aj&&, OBn
Acgéﬂ} 1 h, 100°C ¢ SPh

HO| ppofMe D T- 0 o0
BnO> i<~ BnO
n o A 'OMe
32 (74%) OBn 31 (66%)
Scheme 7
N/

Si ~ BnO OH
BnO e Bno&
fo; o] 1351 B0 s}

OBn
BnO O Byo (o) B — OBn
BnO Q
BrnO BnO BnO \
S(OWPh M
13 OMe 34 (68%) OMe
OBn OBn
1401
BnO O —_— BnO O
Bng&\/ SMe BnO
0 HO
Si O/\/\/\/\

KL S T N 36 (59%)

OBn

OBn
[41} BnO 8]
B"ogé&/ SMe * Hoé W g

N’ BaO BnO
38 (22%) o:p = 20:80

OBn OBn

41
Ngi—0 0, L HO Q
BnO SMc BnO
BnO

7 \ BrO
O/\/\/\/\
O NN
w 40 (45%)
/
Si
[ NN NP OH
© 141
BnO 0 BnO O, o
BnO BnO TN
BnO BnO
41 SPh 42(70%)
Scheme 8

tion of glycosides and oligosaccharides. Various easily
available glycosyl donors and Lewis acids can be ap-
plied and the diastereoselectivity of the reaction can be
governed in many cases. Different silyl protecting groups
which are prone to regioselective introduction into a sac-
charide may be selectively glycodesilylated by proper
choice of the reaction conditions. Regioselective gly-
codesilylations can be realized using the tetraisopropyl-
disiloxane group. Intramolecular variants of the glycode-
silylation protocol provide access to otherwise difficult-
ly to establish anomers.

5 Typical Experimental Procedures

Methyl O-B-D-Glucopyranosyl-(1— 6)-B-p-galactopyrano-
syl-(1— 6)-B-D-galactopyranosyl-(1— 6)-B-D-galactopyra-
noside (12) [81.

TMSOTS (10% of total 53.3 mg, 0.24 mmol) is added at
—78 °C to a stirred solution of 9 (one third of total 0.192 g, 0.1
mmol) and 10 (67 mg, 0.16 mmol) in CH,Cl,. The reaction is
followed by TLC and subsequent portions of 9 and TMSOTf
are added periodically. When the reaction is complete, the
mixture is neutralized with triethylamine, diluted with CH,Cl,,
washed with water, aqueous sodium bicarbonate, and water
again, and dried. Concentration, followed by column chromato-
graphy yields 11 (146 mg, 72%). A catalytic amount of NaOMe
is added at room temperature to a solution of 11 (50 mg, 0.025
mmol) in a 5:1 mixture of MeOH-toluene. The mixture is stirred
at 60 °C for 24 h, cooled, neutralized with ion exchange resign
and concentrated. Purification of the residue by HPLC affords
12 (17 mg, 82%).

Methyl O-[2,3,4,6-Tetra-O-acetyi-B-D-glucopyranosyl-
(1—4)-2,3,6-tri-O-acetyl-B-D-glucopyranosyl-(1- 6)]-2-O-
benzoyl-o-D-glucopyranoside (16) [30).

BF;-diethylether (0.012 ml, 0.1 mmol) is added at room
temperature to a solution of 13 (0.51 g, 0.8 mmol) and 14
(0.49 g,0.72 mmol) in CH,Cl, (10 ml). The mixture is stirred for
2.5 h, washed with sodium bicarbonate, dried and concentrated.
Chromatography of the residue affords 15 (0.51 g, 61%). Next,
pyridine—polyhydrogene fluoride (0.05 ml, 1.8 mmol) is added
at room temperature to a solution of 15 (0.23 g, 0.2 mmol) in
CH,Cl,. The mixture is stirred for 24 h, washed with sodium
bicarbonate and dried. Concentration afforded 16 (0.18 g,
98%).

Methyl O-[3,4,6-Tri-O-acetyl-o-D-glucopyranosyl-(1—4)}-
2,3,6-tri-O-benzyl-o-D-glucopyranoside (32) [38].

N-iodosuccinimide (0.075 mg, 0.33 mmol) is added to a solution
of 31 (93 mg, 0.1 mmol) in nitromethane (5 ml), and the mixture
is refluxed for 1 h. HCI (25 ml, iM) is added, the waterlayer is
separated and extracted with ethyl acetate. The combined
organic layers are washed with sodium bicarbonate and sodium
thiosulfate, dried and concentrated. Chromatography of the
residue affords 32 (56 mg, 74%).
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