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The use of 2- O-propargy! ethers as protecting groups in 4,6-  O-benzylidene-protected mannopyranosyl donors bearing either bulky silyl groups

or glycosidic linkages on O3 overcomes the poor stereoselectivity achieved with the corresponding 2- O-benzyl ethers, due to a reduction of
steric buttressing. Deprotection is conducted by treatment with potassium tert-butoxide followed by catalytic osmium tetroxide and
N-methylmorpholine ~ N-oxide.

Some time ago, we introduced 4,6-O-benzylidene-protecteda novel radical fragmentation;-p-rhamnopyranosidés.
o-mannosyl triflates carrying non-participating, ether-type There remain, however, occasional linkage types that have
groups on O2 and O3 as highly stereoselegtiveannosyl not succumbed to this methodology and which continue to
donors; thereby removing many of the barriers to the challenge our ingenuity. A case in point, and the focus of
efficient solution of this classical problem in carbohydrate this paper, is the class gfmannosides necessitating the use
chemistry? This protecting group array, whose effectiveness of a bulky protecting group, or a glycosidic bond, on O3 of
is now understood in terms of the locking of the mannose the donor. We first became aware of this problem when
C5-C6 bond in thetg-conformatior?, and which has  4itempting glycosylation of acceptdrwith a view to the
subsequently been shown to be applicable to other rapidgyentyal synthesis of the common core pentasaccharide of
activation system$,has permitted the synthesis of many the N-linked glycang. With the donor2 poor selectivity
p-mannopyranosidic linkages with a very broad range of 7794 5/ = 1:1.8) was observed, in contrast to the coupling
acceptor$.Most recently, we have shown the same protect- of 1to 3 when results were much more favorable (72¥%,

ing group set also enables the direct synthesig-of and = 3:1). Indeed, the poor selectivity observed with doBor
“L-glycerop-mannoheptopyranosides afjth the help of cauéed us to,modify our general strategy for the core
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protected mannosyl donor in which the PMB group had to
be exchanged for the desired silyl ether post-glycosyldfion.

HO Q
Bna&/om
Nz
1
O/TBDMS
PhV0 Og” PP o
S/O \Ph BnO \Ph

TBDM N N

@SVO e @S,O e

2 3

0 0
Phin-( 0 Phin( 0
On{Bn -QTf Qi "
TBDMS-0" “—={,  TBOMS-0'py,
D E F

Figure 2. Staggered conformations about the O2 bond.

o-mannosyl triflate, or the transient contact ion pair derived
from it,** resulting in the observed loss Bfselectivity.

More recently, and even more problematic, we have found  For donor2 the problem may be circumvented by avoiding

that disaccharide dono#sand5 gave very poor selectivities
in coupling reactions, thereby significantly reducing the
efficiency of our convergent synthesis of an alternating
B-(1—3)—p-(1—4)-mannan common t&hodotorula glutinis
Rhodotorula mucilaginosa, ariceptospira biflexe®

OB 0
=gt

The common feature of dono2s4, ands is the presence

the use of the bulky O3 silyl protecting group but in target-
directed convergent oligosaccharide synthesis there is no way
around the use of donors such 4snd5. This led us to
reason that the steric congestion between the substituents
on O2 and O3, which disfavors conformatién and the
detrimental effects of conformatioR on stereoselectivity
might both be reduced by the use of a much less sterically
demanding protecting group for O2. We were encouraged
in this line of thinking by the successfgtglycosylation of
several acceptors by donér reported by the van Boom
laboratory!? but obviously the minimal steric bulk of the
azido group cannot be viewed independently of its strongly
disarming properties, thereby complicating the interpretation
of this precedent. For similar reasons, we decided not to
pursue the very small but also moderately disarming cyanate
ester$® and focused instead on the arming allyl and propargyl

of a bulky substituent on O3 which, in the absence of unusual €thers.

ring conformations, reinforces our initial befefhat the

problem is one of steric buttressing. Thus, as illustrated for

the triflate derived fron® (Figure 1), we reason that of the
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Figure 1. Staggered conformations about the O3 bond.

A

three possible staggered conformations around the O3-

substituent bond, the first (A) is disfavored by the steric
interaction with the rigid benzylidene ring. In the two
remaining conformerd andC, the steric interaction with
the O2 benzyl group is minimized by rotating the benzyl
ether over the anomeric center. In other words, viewed in
terms of the conformation about the O2-substituent bond
(Figure 2), the bulky group on O3 presumably destabilizes
conformationE and leads to an increase in the population
of F, if not of the highly congesteD. This in turn leads to
increased steric hindrance towapiface attack on the

(10) Dudkin, V. Y.; Crich, D.Tetrahedron Lett2003,44, 1787.
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Thus, we began with the preparation of donb@sand13
by standard means from the knotrthiomannoside7
(Scheme 1). A series of coupling reactions were then carried

Scheme 1. Preparation of 2-O-Allyl and 2-Propargyl
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Table 1. Coupling Reactions with Donork0 and 13 and Deprotection of the Products

donor acceptor coupled product deprotected product®
(vield, ratio) (yield)
-
POy lolig P 07 == oH
° HO™ % O&QM | P10 |
TBDMS TBDMS™ o) : b 0 :
SPh (3p-cholestanol) H TBDMS H
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10 20 23 (90%, B:a = 1.5:1) -

a0Only thes-isomer was deprotected.

out with activation by the 1-benzenesulfinyl piperidine prior isomerization, also successfully brought about cleavage
(BSP)/triflic anhydride couplé in the presence of 2,4,6-tri-  although in lower yields (70—809%45.

tert-butylpyrimidine (TTBP)* at —60 °C in CH,Cl, before We next turned to the investigation of the potential use of
addition of the acceptor alcohol. On the basis of these the 2-O-propargyl ether in overcoming the effect of bulky
couplings (Table 1)% it is clear that the use of the @- glycosidic linkages at O3 of mannosyl donors. Thus, activa-
propargyl ethed 3 successfully overcomes the effect of the tion of 11 with BSP/TEO/TTBP followed by addition of
bulky silyl ether at O3, thereby vindicating our buttressing methanol gave thg-mannoside4in 79% yield, as a single
hypothesis. The allyl protected dont®, on the other hand,  anomer, from which removal of the PMB group afforded
was only moderately successful in this respect and was notacceptor25 in 95% yield (Scheme 2).
pursued further. Removal of the propargy! ether was achieved
in a one pot protocol by isomerization to the corresponding _
allene with .potassmm!ert-butpmde in THF, followed by Scheme 2. Preparation of Acceptc25
cleavage with catalytic osmium tetroxide aidmethyl- ) BSP, T5,0, TTBP
morpholine N-oxide (Table 1}/ Direct exposure of the Ph—%-0 Qg\Q Cszzz-sb °oc  Ph—X0 Og\Q
propargyl ethers to the Os®IMNO conditions, without pmé)o&ﬁ XQO&/OMe
SPh i) MeOH, 79%
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(16) The anomeric configuration at the newly formed glycosidic bonds 27 in 88% yield with anomeric selectivity of 16:1 in favor
of all couplings described here was assigned on the basis of the diagnosticof the -anomer. In this type of coupling, in which the
chemical shift of the mannose HS as discussed previbusd was oo cantor alcohol is also a thioglycoside, the reaction mixture

confirmed by the measurement'd 1 coupling constants for the anomeric ¢ - : g 7
carbon: Bock, K.; Pedersen, @.Chem. Soc., Perkin Trans.1®74, 293. is treated with triethyl phosphite after the addition of the
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Scheme 3. Stereoselective Synthesis offg(1—3)-Mannan
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acceptor and before it is allowed to warm to room temper-  The 5:1//a ratio obtained in the coupling d@7 to 25
ature. This protocol, introduced by van Bodfi!®20is represents a very significant improvement over the ratios
designed to quench any thiophilic species in the reaction obtained previoush#in couplings to the related disaccharide
mixture before they are able to activate the thioglycoside in donors4 and5 and, together with the facile removal of the
the product, reduce yields and complicate isolatioi. propargyl ether group, suggests that a means to the conver-

Coupling of disaccharide dona27 to acceptor25 was  gent, stereoselective assemblyfemannans linked via O3
achieved by the standard BSP/DfTTBP preactivation is at hand.

protocol, yieIding the trisa}ccharim in 80% yield as a 5:1 We conclude that 2-@ropargy! ether protected mannosyl
separablef/o. mixture. Finally, the two propargyl ether  yonors provide a means of overcoming the poor stereo-

prot_ecting groups Were.cleaved frc_)m’; in 82% yield by selectivity previously observed with donors bearing bulky
the isomerization/catalytic osmoylation protocol (Scheme 3). groups, silyl ethers or glycosidic bonds, on O-3. We
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