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A HIGHLY EFFICIENT AND STEREOSELECTIVE CYCLOGLYCOSYLATION. SYNTHESIS OF 
CYCLO{+4)-[a-Man-(1+4)]5-a-Man-(l+}, A MANN0 ISOMER OF a-CYCLODEXTRIN 
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Abstract: Stereocontrolled synthesis of a manno isomer of a-cyclodextrin was achieved for the 
first time employing PhSeOTf promoted cycloglycosylation of octadeca-0-benzyl-a-Man-( l-+4)-{a- 
Man-(1-+4)]4-a-Man-l_tSMe. 

Cycloglycosylations leading to the formation of cyclooligosaccharides have been reported 

only in few casesl. In the field of cyclooligosaccharides, synthetic studies have mostly been 

directed to the functional group manipulations 2 of cyclodextrins (cyclomaltooligoses). Recently 

we reported a first chemical synthesis3 of a-cyclodextrin (cyclomaltohexaose) 1 via octadeca-O- 

benzylether 3 that was prepared in 21% yield by SnCl2-AgOTf4 promoted cycloglycosylation of the 

key intermediate 5. Efficiency of cycloglycosylation depended on the ring size and in the case of 

cyclomaltooctaose (y-cyclodextrin) cycloglycosylation of the corresponding maltooctaosyl 

fluoride under the same condition could be achieved only in 8.4% yields. 
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In close connection with these synthetic studies on cyclooligosaccharides, we report here 

an efficient and practical cycloglycosylation of a mannohexaosyl methylthioglycoside 6 that led 

to a stereocontrolled synthesis of the unnatural cyclooligosaccharide, cycle a-( 1+4)-linked 
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Scheme 3 

benzylated derivative 6 was chosen as an alternative key intermediate for cycloglycosylation. 

Replacement of O-2 p-methyl benzoyl groups of 7 into O-2 benzyl groups was achieved in 4 steps 

to give 67 in 75% overall yield via 227 and 237, (1 EtOCH=CH2 and PPTS in (CH2C1)2, 2 NaOMe in 

MeOH, 3 BnBr and NaH in DMF, 4 Amberlyst 15 resin in 1:l CHCl3-MeOH). 

Crucial cycloglycosylation of 6 was achieved successfully as already described. A higher 

efficiency of the cycloglycosylation for manno 

compound 6 compared with that for gluco isomer 5 may 

not be explained only by the difference of anomeric 

learing groups. The manno configuration at the 

reducing-end residue of the “intimate ion-pair” 17 

intermediate 25 might play important role for this 

result. 

In summary, an efficient synthesis of a manno 

isomer of a-cyclodextrin was excecuted in 3.4% overall 

yield in 21 steps from readily obtainable 

pentaacetylmannopyranose 12 by use of PhSeOTf 

promoted cycloglycosylation of the key thioglycoside 6. 
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