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C2-Acyloxyglycosylation with Glycal Donors sitates an additional C@-protection step prior to subsequent
anomeric bond formation'sWe now report a new method for
Lei Shi, Yong-Jae Kim, and David Y. Gin* oxidative glycosylation that effects the stereoselective installation

of a carboxylate functionality onto the C2-position of glycal
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University of lllinois, Urbana, Illinois 61801 = Method allows for the preparation of C2-acyloxy glycosides
directly from glycal donors in a one-pot procedure employing
Receied April 10, 2001 readily available'l' reagents.
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Scheme 1

Glycals have proven to be extremely useful carbohydrate PhI(OCOR'
building blocks in the preparation of biologically important BE ,(OEt 2.

- : : L : 0 3*OEt, (cat); 0
oligosaccharides and glycoconjugatékhis is a direct result of (RO) D\/?\ (RO), oty —NU
the versatile reactivity of the glycal enol ether functionality, which " Nu-H, TfOH (cat.) OCOR'
allows for the introduction of various functionalities at the C2- 1 2

position as well as formation of the glycosidic bond at C1. In
this context, a variety of substituents have been introduced at the Polycoordinate iodine reagents are well-known to engage in a
C2-position of glycals, including hydroxylnitrogen? halides? variety of oxidative transformations with electron-ricksystems
sulfur? seleniunt, and carbon functionaliti€sAmong these, the  however, reports on reactions with leagents on glycal substrates
introduction of the hydroxyl group at C2 in combination with have been comparatively limitéd® Transformations involving
glycosidic bond formation has been highlighted in numerous glycal oxidation by ' reagents have included selective O3-
elegant syntheses of complex carbohydratiesthis regard, the  oxidatiori! as well as installation of several heteroatom substit-
strategy involves the epoxidation of glycal substrates to generateuents, such as halidésand azide’s at the C2-position of glycals;
1,2-anhydropyranosides that serve as effective glycosyl donorsyet, the efficient installation of a protected oxygen substituent
via epoxide ring opening. This strategy serves to install an onto the C2-position of glycals has remained elusivim our
unprotected hydroxyl substituent at the C2-position of the glycal efforts to explore new approaches to glycal assembly for the
donor, and thus is ideal for the preparation of C2-branched synthesis of complex carbohydrates, we have developed a simple
carbohydrate residues. C2-acyloxyglycosylation procedure (Scheme 1) in whi¢h |
However, application of this glycal assembly strategy to the reagents, in combination with the appropriate Lewis acid catalyst,
construction of non-C2-branched oligosaccharides usually neces-serve as ideal glycal oxidants. In this procedure, a solution of
the glycal donor 1, 1.3 equiv) and a (diacyloxyiodo)benzene
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a2The oxidative glycosylation was performed with 1.8 equiv of the
glycal donor.? Yield refers to formation of the C'tanomeric linkage
employing 2.4 equiv of the glucal donor.

of catalytic TFOH® to afford the C2-acyloxyglycosid2with good
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Table 1
O PhI(OCOR),,
RO) e = - A/OCOR‘
(RO} BF,+OEt, (cat.) OCOR'
1 4
Entry Donor PhI{OCORY), Glycoside (4)
BnO o BnO o
BnO BnO .
AN 05200
OCOR'
12 R'=Me R'=Me 87%
2b R'=Ph R'=Ph 95%
RO OR RO OR
RO gﬁ, RO OCOR'
OCOR’
3 R=Bn R'=Me R=Bn, R'=Me 80%
4 R=Bn R'=Ph R=Bn, R'=Ph 83%
5 R=Ac R' = Me R=Ac, R'=Me 89%
6 R=Ac R'=Ph R=Ac, R'=Ph 95%

aProduct isolated as a 5:1 mixture of diastereomgglgcopyrano-
siden-mannopyranosidef.Product isolated as a 6:1 mixture of dia-
stereomersA-glucopyranoside:-mannopyranoside).

acetate or benzoate functionality, respectively, at the C2-position
of the glycal donor. Both glucal and galactal donors are amenable
to this oxidative glycosylation reaction in which erC2-acyloxy
substituent is installed with high stereoselectivity, yielding a
variety of selectively protecte@-glycoconjugates.

In the reaction pathway proposed in Scheme 2, the 1,2-bis-
(acyloxy)glycosidet is presumably formed during the course of
glycal oxidation and carboxylate transfer. Indeed, when the glycal
donors are simply activated with the (diacyloxyiodo)benzene
reagent (1.2 equiv;-45 to—25°C) in the presence of a catalytic
quantity of BR-OEt (0.2 equiv), the corresponding lt&ns
bis(acyloxy)glycosides can be isolated in high yields (Tabl& 1).
As a result, this method also serves as a direct route to 1,2-bis-
(acyloxy) glycosides from glycal substrates to generate selectively
protected glycosyl esters.

In summary, a new method for oxidative glycosylation is
described. By employing readily available (diacyloxyiodo)benzene
reagents and catalytic quantities of an appropriate acid, one-pot
glycosylations can be performed in which a carboxylate func-
tionality is stereoselectively installed at the C2 position of glycal
donors.
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participatory effects.
A series of couplings were performed with a variety of glycal

donors employing several carbohydrate glycosyl acceptors (Chart

1) to prepare a series of C2-acyloxy glycosides. In these
investigations, both commercially available (diacetoxyiodo)-
benzene and readily available (dibenzoyloxyiodo)benZeesved

as comparably efficient'l oxidants, thereby installing either the
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