This article was downloaded by:

On: 23 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Carbohydrate Chemistry

Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713617200

A HIGHLY EFFICIENT SYNTHETIC ROUTE TO o(2—3)/c(2—>6)
DISIALYL LEWIS A AS A CANCER ASSOCIATED CARBOHYDRATE

ANTIGEN!
Takayuki Ando? Hideharu Ishida®, Makoto Kiso®
* Department of Applied Bioorganic Chemistry, Gifu University, Gifu, Japan

Online publication date: 30 June 2001

To cite this Article Ando, Takayuki , Ishida, Hideharu and Kiso, Makoto(2001) 'A HIGHLY EFFICIENT SYNTHETIC
ROUTE TO o(2—3)/a(2—6) DISIALYL LEWIS A AS A CANCER ASSOCIATED CARBOHYDRATE ANTIGEN",
Journal of Carbohydrate Chemistry, 20: 5, 425 — 430

To link to this Article: DOI: 10.1081/CAR-100105714
URL: http://dx.doi.org/10.1081/CAR-100105714

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.conlterns-and-conditions-of-access. pdf

This article nmay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713617200
http://dx.doi.org/10.1081/CAR-100105714
http://www.informaworld.com/terms-and-conditions-of-access.pdf

07:12 23 January 2011

Downl oaded At:

J. CARBOHYDRATE CHEMISTRY, 20(5), 425430 (2001)

COMMUNICATION

A HIGHLY EFFICIENT SYNTHETIC ROUTE TO
a(2—3)/a(2—6) DISTALYL LEWIS A AS A CANCER
ASSOCIATED CARBOHYDRATE ANTIGEN'

Takayuki Ando, Hideharu Ishida,* and Makoto Kiso*

Department of Applied Bioorganic Chemistry, Gifu University,
Gifu 501-1193, Japan

The carbohydrate determinants, sialyl Lewis A and sialyl Lewis X, which are fre-
quently expressed on human cancer cells,> serve as ligands for a cell adhesion
molecule of the selectin family.* These carbohydrate determinants are also in-
volved in the adhesion of cancer cells to vascular endothelium and thus contribute
to hematogenous metastasis of cancer.>® We have synthesized a series of the
derivatives and the analogs of sialyl Lewis X’ and sialyl Lewis A® gangliosides as
the versatile probes for elucidation of their biological functions.

The title compound a(2—3) / a(2—6) disialyl Lewis A (1, Figure 1) was first
isolated from human colonic adenocarcinoma,’ and the determination of the (2—3)
sialylated Lewis A to (2—3) / (2—6) disialylated Lewis A ratio in patients with
pancreas disease may be helpful for differential diagnosis of pancreas cancer and
nonmalignant pancreatic disorders.'®~'? This paper describes the first, efficient
synthetic route to the title compound 1 as its peracetylated derivative 10, which
contains the tri-antennary structure at O-3, O-4, and O-6 of the GIcNAc residue as
a structural feature.

The synthetic strategy is illustrated in Figure 1. The crucial point in the syn-
thetic route to the target heptasaccharide 1 was successive glycosylations of a Glc-
NACc unit of an appropriate trisaccharide in the following order: (A) a-stereo- and
regioselective sialylation at O-6, (B) regioselective introduction of the sialyl-a-
(2—3)-galactose structure to O-3, and (C) fucosylation of the remaining 4-OH of
the GIcNAc residue, to give the tri-antennary structure. The order of the glycosy-
lations was decided based on results obtained by our ongoing studies on synthesis
of sialoglycoconjugates. It was decided that sialylation should be carried out at the
early stage of the synthesis to make isolation of the product less difficult, as sialy-
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Figure 1. o2 — 3)/a(2 — 6) disialyl Lewis A (1).

lation of primary hydroxyls often gives anomeric mixtures with relatively low se-
lectivity. Fucosylation was expected to be successfully performed, even at the last
stage of the synthesis, because of the observed potency of this reaction.

The a-stereo- and regioselective sialylation of the key trisaccharide acceptor
2'3 with 3,'* was performed in the presence of N-iodosuccinimide (NIS)- trifluo-
romethanesulfonic acid (TfOH) at —35 °C in acetonitrile to give the desired sialyl-
a-(2—6)-GIcNAc-B-(1—3)-Gal-B-(1—4)-Glc tetrasaccharide 4 in 74% yield, ac-
companied by the corresponding (-sialoside (16%) (Scheme 1). The most
significant signal in the "H NMR spectrum of 4 was a one-proton doublet of dou-
blets (Jgem = 13.0, J3eq4 = 4.8 Hz) at 8 2.60 due to H-3eq of the newly introduced
a-(2—6)-linked sialyl residue.'” In the spectrum of the B-sialoside, the H-3eq was
observed at 8 2.47 (Jgem = 12.8, J3cq4 = 4.76 Hz).

Treatment of 4 with ceric ammonium nitrate (CAN) in acetonitrile-H,O (9:1)
gave the 3,4-diol tetrasaccharide acceptor 5, which was glycosylated with the sia-
lyl-a-(2—3)-galactose trichloroacetimidate donor 6'® in the presence of
trimethylsilyl trifluoromethanesulfonate (TMSOTY) to afford the desired (3-
(1—>3)-linked derivative 7 (53%), accompanied by the corresponding B-(1—4)-
linked hexasaccharide (13%) (Scheme 2). A significant signal in the 'H NMR
spectrum of 7 was a one-proton doublet of doublets at 8 5.48 (J;, = 10.3, J,3 =
8.01 Hz, H-2 of Gal) indicating the newly formed glycosidic linkage to be (3. The
regioselectivity of the glycosylation was confirmed after acetylation of the re-
maining OH of the GIcNAc residue. The high regioselective glycosylation at O-3
of the GIcNAc residue may be due to steric hindrance at O-4 caused by the (2—6)-
linked sialic acid.

Finally, the remaining, sterically hindered 4-OH of the GlcNAc residue in 7
was efficiently fucosylated with the thiophenyl glycoside of fucose (8)'? by using
the NIS/TfOH-promoted glycosylation procedure in benzene at 7 °C. The desired

MaRcEL DEKKER, INC.
270 Madison Avenue, New York, New York 10016

Copyright © Marcel Dekker, Inc. All rights reserved.

)



07:12 23 January 2011

Downl oaded At:

ORDER | _=*_[Il REPRINTS

a(2—3)/a(2—6) DISIALYL LEWIS A 427

Ho OI‘(I) OB Olz)n OBn AcO OAc COOMe
MPMO%,O 0BnO OSE .
o o AN 07 L spn
OBn AcO
2

NHAc

3

NIS Acetonitrile
TfOH MS3A 74%
-35°C
AcO
ACO/, OAc
AcHN
COOMe
Ac0\O
OBn OBp OB
HO 0] 0] n
MPM&O&/OB“O o OSE
NHAc OBn OB
n
4
CAN Acetonitrile/H,0(9:1) 95%
AcO
AcQ, >=<0Ac
AcHl\{'
COOMe
AcO
OBn OBn OB
H 0 0 N
ﬁ)&o&/@“o o 0sE
NHAc OBn OB
n
5
Scheme 1.

heptasaccharide 9 containing the tri-antennary structure based on the GIcNAc
residue, was obtained in 75% yield.

Hydrogenolytic removal of the benzyl groups in 9 over Pd(OH), in ethanol,
followed by treatment with Ac,O in pyridine, afforded the peracetylated heptasac-

charide 10 in 77% yield.
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In conclusion, an efficient synthetic route to a derivative form of a(2—3)/

a(2—6) disialyl Lewis A as a cancer associated carbohydrate antigen was achieved
for the first time.
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