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Concise and Effective Synthesis of 1—2 a-Linked Mannopyra-
nosyl Oligosaccharides and Related Antigenic Factor 34 and
Dominant of Antigenic Factor 13

ZHU, Yu-Liang(4k £ %)
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A highly concise and effective synthesis of 1— 2 o-linked
mannopyranosyl oligosaccharides was achieved via TMSOTE
promoted condensation of the corresponding benzoylated
monosaccharide alkyl orthoester. 1—>2 a-Linked mannosyl di,
trisaccharide, antigenic factor 34, and dominant of antigenic
factor 13 were readily synthesized by the new method.
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Candida species are opportunistic pathogens of hu-
mans which frequently cause severe systemic infections
in patients with AIDS,' cancer,? and bums® as well as in
those under immunosuppressive or radiation therapy.*
Many Candida species and antigenic factors contain 1—
2 o-linked mannopyranosyl oligosaccharides as reducing
terminals of the cell wall mannan.%® Synthesis of 1—>2
‘a-linked mannose oligosaccharides has been achieved via
multistep selective protection and deprotection using or-
thogonal masking groups.® In continuation of our previ-
ous orthoester-based research'®'? here we report a new
effective strategy for highly regio- and stereoselective
synthesis of 1—>2 a-linked mannopyranosyl oligosaccha-
rides via condensation of benzoylated manno-orthoesters.

As outlined in Scheme 1, 2,3,4,6-tetra- O-acetyl-
a- D-mannopyranosyl bromide (1) was transformed to the
corresponding allyl orthoester in the presence of 2,4-lu-
tidine and allyl alcohol,
deacetylation (—>2) and benzoylation furnished the or-

and subsequent Zemplén

* E-mail; fzkong@ mail.rcee. ac. cn; Fax: 86-10-62923563
Received September 29, 2000; accepted October 30, 2000.

thoester 3. In the presence of catalytic amount of TM-
SOTf, 3 was transformed to allyl 2- O-acetyl-3,4, 6-tri-
0-benzoyl-a--mannopyranosyl-( 1 = 2)-3, 4, 6-tri-O-
benzoyl-o- D-mannopyranoside (4) in a good yield
(66%) while the rearrangement product allyl 2-0O-
acetyl-3,4,6-tri- O-benzoyl-a- D-mannopyranoside ~ was
the minor product (18%)." Formation of (1—2)-
linked mannose disaccharide from acetylated mannose or-
thoester was firstly reported by Lindhorst.* However,
the rather low yield ( <30% ) and difficulty for further
transformation limited the use of this finding. We were
gratified to find that replacement of the acetyl of the
mannose orthoester with benzoyl made a substantially dif-
ferent result for the TMS promoted transformation of the
mannose orthoester, i.e. the condensation product dis-
accharide 4 was obtained as the major product (66% ) .
Owing to the high yield and easy separation, large quan-
tity ‘preparation of 4 was carried out and further transfor-
mation of 4 was successfully achieved. Thus deallylation
followed by trichloroacetimidation'> gave the disaccharide
donor 5 (82% ) while selective deacetylation16 at C-2 af-
forded acceptor 6 (93% ).

Possible mechanism was shown on Scheme 2. There
were two paths for the TMSOTY catalyzed transformation
of orthoester: path 1 was the normal rearrangement af-
fording the corresponding monosaccharide, while path 2
was the condensation of two orthoester molecules releas-
ing one molecule of alkyl acetate.
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Conditions and reagents; (a) Allyl alcohol (4 eqmv) , lutidine (1 equiv) ; MeONa/MeOH; (b) BzCl/ pyridine; (c) TMSOTf, CH,Cl,,
0.4nm M.S., -42%C tor.t.; (d) PdCL,, CH;COOH/CH;COONa, r.t.; then CCLCN, CH,Cl,, DBU, r.t.; (e) CH;COCl/
CH;0H, r.t.; (f) CF;COOH (90%); AcyO, pyridine; NH;HCO;, DMF, r.t.; then CCLCN, CH,Cl,, DBU, r.t.

Based on the easy preparation of 1—>2 a-linked
mannose oligosaccharide, the fully protected pentasac-
charide (17, corresponding to the dominant of antigenic
factor 13'7) was synthesized from coupling of disaccha-

ride acceptor 6 with trisaccharide donor 9, which was
easily prepared from coupling of § with 7 followed by
debenzylidenation and deethylidenation, then acetyla-
tion, selective 1-0-deacetylation and trichloroacetim-
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idation. Similarly, a pentasaccharide (16, correspond-
ing to antigenic factor 34'7) was synthesized from con-
densation of the trisaccharide acceptor 12 with the disac-
charide donor 15, which was easily prepared from cou-

Scheme 2

pling of 13 with 7 followed by debenzylidenation and

deethylidenation, then acetylation, selective 1-0-

deacetylation and trichloroacetimidation .
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