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Selective activation of propargyl 1,2-orthoesters in the presence

of propargyl glycosides and propargyl ethers was studied; a

catalytic amount of AuBr3 activated the propargyloxy group of

the 1,2-orthoester thereby giving access to disaccharides with the

propargyl group at the reducing end; furthermore, propargyl

ethers were unaffected under the reaction conditions.

Synthesis of molecular scaffolds via alkyne activation exploit-

ing alkynophilic gold catalysts has gained a lot of attention in

the recent times.1 Frequently, one of the intermediates (viny-

l–Au) in the catalytic cycle is trapped by the carbon electro-

philes,2 a proton,2 sulfonyl,3 benzyl4 and silyl groups5 giving

access to interesting chemical architectures.6 However, we

postulated that the expulsion of the vinyl–Au intermediate

(A) from the pyranosyl ring occurs when a propargyl gluco-

pyranoside (1) was treated with a gold(III) catalyst resulting in

the formation of an oxocarbenium ion (B) which when

attacked by an aglycone yielded a mixture of a,b-glucopyrano-
sides (Scheme 1).7

Later on, propargyl 1,2-orthoesters were utilized for the

1,2-trans stereoselective synthesis of glycosides and disacchar-

ides upon treatment with AuBr3 in the presence of 4 Å

molecular sieves powder at room temperature.8 In this com-

munication, we report our recent results which imply that

AuBr3 selectively activates the propargyloxy group of 1,2-

orthoesters in the presence of competing propargyl glycosides

or ethers.

To begin our investigation, propargyl 2,3,4,6-tetra-O-benzyl-

a-D-glucopyranoside (1) and aglycone 2 were treated with

10 mol% of AuBr3 in acetonitrile to obtain an a,b-mixture

of disaccharides 3 in 68% yield at 60 1C while no reaction

occurred at room temperature.7a The propargyl 1,2-orthoester

of glucose (4) reacted with the same aglycone 2 at room

temperature affording 1,2-trans disaccharide (5) in 65% yield

(Scheme 2). In this premise, we envisioned that the preferential

activation of propargyloxy group of the 1,2-orthoester can be

achieved in the presence of propargyl glycoside if the reaction

was performed at the room temperature in the presence of a

catalytic amount of AuBr3 and 4 Å molecular sieves powder. If

successful, we should be able to synthesize disaccharides with

the propargyl group at the reducing end which in turn can be

exploited to synthesize glycoconjugates.9 Many benefits en-

visaged by orthogonal activation10 of n-pentenyl orthoesters in

the presence of n-pentenyl glycosides were recently illustrated

by Fraser-Reid et al.10a Thus we studied the effect of AuBr3 in

a reaction containing both propargyl 1,2-orthoester as well as

the propargyl glycoside. Accordingly, we designed an aglycone

6 in such a way that it possesses both propargyl glycoside and

hydroxyl functionality.

The glycosylation reaction between propargyl 1,2-orthoester

(4) and propargyl glucoside (6) at room temperature revealed

that AuBr3 activated the propargyloxy group of orthoester to

work as a glycosyl donor resulting in the formation of a

disaccharide 7 with the propargyl group at the reducing

end.11,12 In the 1H NMR spectrum of compound 7, the

presence of the propargyl moiety was evident since the reso-

nances due to the alkyne group were noticed at d 2.38 ppm

(1 H, t, J 2.3 Hz) and the 13C NMR spectrum showed

resonances due to two anomeric carbons at d 95.0 and

101.3 ppm indicating the presence of two sugar residues.11

Scheme 1

Scheme 2 Synthesis of disaccharides by gold catalysis.
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This interesting observation was then investigated for the

generality by means of aglycones containing secondary alco-

hols (8 and 10) and a ribofuranoside (12). In all the cases the

reaction proceeded smoothly giving the respective disacchar-

ides (9, 11 and 13) in good yields (Table 1).11 In continuation,

the general applicability of the current study has been extended

to the propargyl 1,2-orthoesters of mannose (14) and galactose

(16).11 Gratifyingly, mannosyl orthoester 14 reacted with the

aglycone 6 affording disaccharide 15 in good yield and con-

currently galactosyl 1,2-orthoester 16 also reacted with agly-

cones 6, 8 and 12 resulting in the formation of disaccharides

17–19 with the propargyl group at the reducing end.11 It is

pertinent to mention that the formation of 10–15% of

propargyl 2,3,4,6-tetra-O-benzoyl-b-D-glycopyranoside was

observed along with the required disaccharides.

Furthermore, the selectivity of AuBr3 towards the propargyl

1,2-orthoester in the presence of propargyl ether of monosac-

charides was also explored (Table 2). Accordingly, the propargyl

1,2-orthoester of glucose (4) was allowed to react with aglycone

having 4-O-propargyl ether (20) under AuBr3/CH2Cl2/4 Å

molecular sieves powder conditions at room temperature to

obtain a disaccharide (21) with the 4-O-propargyl group intact.11

In the 1H NMR spectrum of compound 21 the alkyne –CH was

noticed at d 2.38 ppm (1 H, t, J 2.3 Hz) and the 13C NMR

spectrum confirmed the presence of two sugar residues by

showing resonances due to anomeric carbons at d 97.6 and

101.3 ppm. Also, we synthesized a disaccharide (23) from the

glucosyl donor 4 and the galactosyl aglycone (22) in 71% yield.11

In addition to this, we have also noticed that the aglycones 20

and 22 reacted well with propargyl 1,2-orthoesters of galactose

(16) and mannose (14) to give disaccharides (24–26) containing

the propargyl ether unaffected.11

In summary, we have investigated the selective activation of

propargyl 1,2-orthoesters in the presence of propargyl glyco-

sides and ethers using a catalytic amount of AuBr3. It is

interesting to note that the AuBr3 activated the propargyloxy

group of 1,2-orthoesters though there is a competing propar-

gyl moiety present in the reaction system. The utility of these

propargylated disaccharides is currently underway to synthe-

size pseudo-oligosaccharides, neoglycoconjugates and higher

saccharides.13 Results from such studies will be reported in

future.
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