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Abstract:

In the course of the search for physiologically stable, structurally simple, and low molecular weight sLeX
mimetics, aryl C-glycosides with carboxylic acid functionality 2 were found to be extremely potent inhibitors
against L- and P-selectins with IC, in the low uM range. © 1998 Elsevier Science Ltd. All rights reserved.
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Leukocyte adherence to vascular endothelium is a critical process that contributes to the pathogenesis of
inflammation. Cellular interactions mediated by adhesion molecules expressed on both leukocytes and endothelial
cells are required for the movement of leukocytes out of the vascular flow into surrounding tissues. Several sets
of adhesion molecules have been implicated in this adhesion and migration process, including the selectins, a
family of carbohydrate-binding proteins, which mediate the early stage of adhesion cascade '*.

The ligands for selectins have been described by several groups to be glycoproteins with a number of
terminal sialyl Lewis X (sLeX) tetrasaccharides 1 *.

Inhibitors of these interaction have been evaluated for their therapeutic potential in several acute and chronic
inflammatory diseases, ischemia-reperfusion injury, septic shock, asthma, rheumatoid arthritis, cancer metastasis

and angiogenesis *°.
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Information on a large number of structurally different mimetics of sLeX has been published during the last
several years '®%°. The structure-activity studies and the molecular modeling studies on sLeX have revealed that
the sialyl carboxylic acid, the fucose residue, and to a lesser extent the 4- and 6-OH of galactose play an essential
role in selectin binding *'**",

In the course of the search for physiologically stable, simple, and lower molecular weight sLeX mimetics,
aryl C-glycosides with carboxylic acid functionality 2 were designed in which the aromatic ring functions as a
scaffold on which acid and fucose residues are positioned in an appropriate spatial arrangement,

The advantage of these compounds as sLeX glycomimetics is that they are stable toward acid and enzymatic
digestion and that they potentially have a high oral availability because of their favorable balance of lipophilicity,
based on the aromatic ring, and hydrophilicity, based on the sugar moiety. Moreover, their simple preparation by
the aryl C-glycosidation reaction ** makes it possible to synthesize a number of diverse compounds easily and to
investigate the structure-activity relationship.

The aryl C-glycosides synthesized by the simple aryl C-glycosidation using tin(IV) chloride (SnCl,) and
silver triflucroacetate (AgOTfa) ** followed by hydrolysis are summarized in Table 1.

Table 1: Summary of Aryl C-Glycosides with Carboxylic Acid Group.

R
R
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A NG NGt LIS NG ORI Y R coH
AcoQAC MeOoT j ™Mbz 2. HO HoOH Meo”F
OMe OMe OMe OMe OMe OMe
N @ N @ oMe N\ MeO oMe N\ © N\ @ AN
MeO : »
CH,COH CH,CO,H CH,CO,H CH,COLH (CH,),CO,H OCH,CO,H (CHo)3CO, H
3 4 5 6 7 8 9
(77%) (26%) (67%) (80%) 91%) (65%) (82%)
CO,H HZ co,H +
N ©>‘COEH X J@QCOEH X @Qcozﬂ X _,Cng @g\rcozH
MeO MeOQ MeO MeO MeO OMe
10 11 12 13 14 15
(52%) (39%) (713%) (57%) (68%) (59%)

The figures in parenthesis are the yields of aryl C-glycosidation and the arrow shows the position on which the fucose
moiety was introduced.

All compounds were evaluated in a competitive cell-free ELISA assay »° that measures inhibition of selectin-
IgG chimeras binding to sLeX coating 96 wells. Although none of the compounds showed a remarkable activity
towards E-selectin, some of them exhibited excellent inhibitory activity towards L- and P-selectins, as shown in
Table 2.

Itis of interest to note that in spite of the C-B-bonding, which is different from the O-ct bonding of fucose in
sLeX, of the sugar moiety (o the aromatic ring, these glycosides were found to be quite potent inhibitors for L-
and P-selectins but not for E-selectin. The difference of the binding activity between the E-selectin and L- and P-
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Table 2. The Result of ELISA Assay,
ELISA (ICsg, mM)

Compounds 3 6 9 12

E-selectin >1.0 >1.0 >1.0 >1.0
L-selectin 0.003 0.114 0.170 0.106
P-selectin 0.001 0.040 0.005 0.007

selectins is due to the difference of ligand specificity among the selectins *°, which might be elucidated to some
extent by the study on the recognition site of the E-selectin crystal structure and the P-selectin model **

Encouraged by these results, replacement of the sugar moiety focused on compound 12 was examined next
(Table 3).

Table 3: Replacement of Sugar Moiety on Compound 12.

1, AgOTfa/ SnCly
—_—

(AcO)y \~—7~ OAc HO
=7 + CO,Me > HO' (HO), Py o CO,H
MeO MeO
HO Ho OH o
O HO Q 7 ;07\
HO&\Q\/ Hog\v ’V‘B‘H/ HOTIo s~ HO~
OH HO OH OH OH
16 18 19 20 21
D-Fuc (77%) p-Gal (35%) D-Ribo (31%) D-Xyl (54%) L-Rham (54%)
The figures in parenthesis are the yields of aryl C-glycosidation.
Table 4. The Result of ELISA Assay.
ELISA (IC5p, mM)
Compounds 12 18 20 21
E-selectin >1.0 >1.0 >1.0 >1.0
L-selectin 0.106 0.001 0.011 0.035
P-selectin 0.007 0.003 0.008 0.022

D-Fucose replacement (compound 16) resulted in a complete loss of the binding affinity in all three selectin
binding assays. Of note is the fact that not only the L-fucose derivative (12) but the other sugar congeners like D-
xylose (20), L-rhamnose (21), D-galactose (18) as well exhibited agonistic activity towards P-selectin and
showed a higher potency towards L-selectin (Table 4).

Although a large number of sLeX mimetics have been reported, to our knowledge this is the first example
that shows low UM inhibitory activity on the binding affinity towards L- and P-selectins with such simple, low
molecular weight, and physiologically stable sLeX mimetics.

Further optimization to afford structural flexibility and to identify additional binding sites are currently in
progress.
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