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Abstract: A novel class of biphenyl-based compounds were investigated for their ability to inhibit sialyl Lewis 
X (sLe x) dependent binding of HL-60 cells to E- and P-selectin fusion proteins. Compounds (2d/) and (2da) 
demonstrated improved binding as compared to both the natural ligand sLe x and a previously reported inhibitor 
TBC-265 (1, R = 3-CH2CO2H). 

The selectins are a family of cell adhesion molecules comprised of three structurally related carbohydrate 

binding proteins, 1 which play a crucial role in inflammation. These proteins are expressed on the surface of 

vascular endothelial cells (E- and P- selectin), platelets (P-selectin), and leukocytes (L-selectin) and function in 

binding sialyl Lewis X (sLe x) and related epitopes on neutrophils, monocytes, a specific subset of T 

lymphocytes, eosinophils, and basophils. 2 They are believed to aid in the recruitment of these cells in response 

to inflammatory stimuli.I, 3 Modulation of this recognition and binding process by inhibiting the selectins would 

potentially have clinical applications in the treatment of a number of immune system mediated disease States 

including reperfusion injury, septic shock, rheumatoid arthritis, psoriasis, asthma, lupus, diabetes, cancer 

metastasis, ARDS, and inflammatory bowel disease. 4 
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We recently described the rational design and synthesis of a novel class of small molecule non- 

oligosaccharide selectin inhibitors based on a 2-(a-D-mannopyranosyloxy)biphenyl framework (1.). 5 In this 

article we report an extension of this to encompass the title compounds, wherein attachment of the mannose 

residue to the biphenyl unit includes an additional methylene carbon (2,). Molecular modeling indicated that 

alteration of the point of attachment of the mannose unit from the 2' to the 3' position would allow the same 

relative through-space distance and orientation between the mannose and the carboxylic acid as our initial design 
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1(!). Previously reported designs of sLe x mimetics 6 have typically included fragments which were intended to 

mimic the galactose hydroxyl groups. However, prior experience with a 2-a-D-mannopyranosyloxybiphenyl 

system 5 that was more potent than sLe x indicated that omission of the galactose hydroxyls was not critical, thus 

this theme was maintained in the present series of compounds. 
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The synthesis of this class of compountls followed the general Scheme outlined below. The appropriate 

isomer of bromobenzyl alcohol (~) was converted to the boronic acid 4(_4) which underwent a Suzuki palladium- 

catalyzed biaryl coupling 7 with the desired aryl bromide to give the hydroxymethylbiphenyl (.5.). Standard 

glycosylation followed by ester hydrolysis afforded the target compounds (2a-k). 
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Scheme (i) 2 equiv. BuLi; (ii) (MeO)3B; (iii) H30+; (iv) R'-Ar-Br, K3PO4, (Ph3P)2PdC12, DMF, A; (v) 

mannose pentaacetate, BF3-Et20, 1,2-C12C2H4; (vi) KOH, H20, CH3CN. 8,9 

x The compounds were tested for their ability to inhibit sLe dependent binding of HL-60 cells to either E- 

or P-selection fusion protein, 10 and these results are summarized in the table below. There was a strong 
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preference for the 3'-substituted mannose attachment over the 2'- or the 4'- isomers (2a-c) as predicted from 

modeling. Activity is dependent on the distance from the biphenyl to the carboxylic acid, as seen in the series 

2b, 2d, 2e, and ~ where the 3-acetic acid, 2b, is preferred. Although the 4-substituted isomer 2f was inactive 

in our assays, extending the linkage to the acid (.~.g) restored activity, and conferred selectivity for P-selectin. 

Restricting the tether to the carboxylic acid function by the addition of flanking methyl groups ~ improved 

potency for both E- and P-selectin to give the most potent non-selective compound of the series. Compound 2k 

was tested to verify the requirement for the carboxylic acid in these systems, and was found to rupture cell 

membranes as did the methyl ester 2i. 

Table. In Vitro Activity Data for (cx-D-Mannopyranosyloxy)methylbiphenyls.  

Compound R group (mannopyranosyl E-selectin P-selectin 

oxymethyl) IC50 / IC50 of IC50 / IC50 

attachment sLe x * of sLe x t 

2 a 3-CH2CO2H 2' >> 14 na 

2b 3-CH2CO2H 3' 0.4 1.2 

2c 3-CH2CO2H 4' >>1.5 >>2.3 

2d 3-CO2H 3' 1.7 2.5 

2e 3-OCH2CO2H 3' 4.8 4.8 

2 f 4-CH2CO2H 3' > 14 >20 

2 g 4-OCH2CO2H 3' 4.8 1.2 

2h 4-OCH2CO2H, 3,5-Me2 3' 0.3 0.5 

2 i 3-CH2CO2CH3 3' nd nd 

2j 4-C(=O)(CH2)2COEH 3' >6.7 >>10 

2k 3-OH 3' nd nd 

nd = not determined (the compound causes cell lysis at high concentration and prevents a 

determination of inhibitory activity in this assay); na = not assayed; > less than 50% inhibition at 

dose reported; >> no inhibition at dose reported; * sLe x has 3 mM IC50 in this assay 5; tsLe x has 2 

mM IC50 in this assay 5. 

These results suggest that manipulation of the position of the lipophilic biphenyl portion in the 

carbohydrate-recognition domain of E-, and P-selectin can lead to improved binding over earlier designs. More 

importantly, based on these results and those reported previously, 5 it is our conclusion that while the galactose 

unit may be important for the binding of the native ligand (sialyl Lewis X) to the selectins, our inhibitors appear 

to function without a fragment which mimics the galactose hydroxyl groups. To our knowledge, the biphenyl 

class of compounds described here and in our previous report are the first rationally designed glycomimetics 

which show improved activity compared to sLe x while maintaining only the acid and carbohydrate-recognition 

portions of the native tetrasaccharide ligand. 
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