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Abstract: A series of ~-~kox~henols con~ning a tetrazole acid sidechain have been prepared as ~mg~is~ of leukotriene B4 
receptors. These compounds were tested as receptor antagonists of human neutrophil and guinea pig lung membrane leukotriene B4 
receptors. Compounds in this series were found to be up to IS-fold more potent than LY255283. These results indicate that the acyl 
group of the 1,2,4,5 substituted hydroxyacetophenone class of LTB4 antagonists is not critzal to antagonist potency. 

Leukotriene B4 (LTB4) is a metabolite of the arachidonic acid pathway and binds to specific membrane bound 

receptors found on both ncu~ophils and eosinophils. 1 The binding of LTB4 to neu~ph~ receptors induces many 

functional responses which include cell chemotaxis and chemokinesis? aggregation? lysosomal enzyme release,2 

superoxide production,4 calcium mobilization and upregulation of CD1 1 b/CD 18 adhesion proteins.5 Also, via a 

receptor mediated mechanism, LTB4 is known to induce bronchoconstriction in guinea pig airways.6 Along with 

LTB4’s effect on cell function, the existence of increased numbers of neutrophils and/or eosinophils as well as 

increased amounts of LTB4 in inflammato~ tissues has implicated LTB4 as an irn~~ant mediator in the 

inflammatory processes of several diseases such as asthma, 7 inflammatory bowel disease,8 psoriasis,9 and 

arthritis.10 LTB4 has also been implicated in adult respiratory distress syndrome (ARDS).l 1 In order to delineate 

the role of LTB4 in inflammatory diseases, potent and selective antagonists of LTB4 receptors are needed. 

Herron, Goodson and Jackson reported the discovery of LY255283 (1) a novel hydroxyacetophenone LTB4 

receptor antagonistI In their analysis of the LY25.5283 structure and its relationship to the structure of LTB4 

itself, Herron etal. speculated that the strongly hydrogen-bonded hydroxyacetophenone unit of LY255283 

provided an extended planar system that behaved as a mimetic of the triene moiety of LTB4.t2 Alternatively, one 

could speculate that the ketone oxygen of the acyl group provides an important electrostatic interaction at the 

receptor site, or that the acyl group introduces a positive van der Waals interaction. Within our effort to discover 

novel LTB4 receptor antagonists as ~tiinfla~ato~ agents, we were interested in further defining the role of the 

m-phenol substituent in receptor-antagonist recognition, and subsequently, further delineate the nature of the 

receptor binding site for this class of antagonists. We report here our work on a series of m-alkoxyphenol 

LTB4 receptor ~~gonists. 
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LY255283 

1 

The onho-alkoxyphenols (9a to 9g) were prepared as described in Scheme 1. The commercially available 

ethylresorcinol was formylated using Vilsmeier conditions to give the aldehyde 3 in 56% yield. The next step 

required a selective alkylation of the phenol ortho to the ethyl substnuent. In the case of the acetophenone series 

(LY255283), the phenols were easily differentiated by the fact that one of the phenols is strongly hydrogen- 

bonded to the ketone of the acyl moiety. 12 However. the phenols of aldehyde 3 did not show any 

chemoselectivity when using conditions which gave chemoselectivity in the acetophenone case. Only a mixture of 

mono- and dialkylated products were obtained when aldehyde 3 was refluxed with I-chloro-6-cyano-6- 

methylheptane or its corresponding iodide in methylethylketone (MEK) or MEK/DMSO In the presence of a base 

(K2C03).12 But, when aldehyde 3 was reacted under Mitsunobu conditions with 6-cyano-6-methyl-1-heptanol. 

the desired monoalkylated product 4 was obtained in 60% yield. 13 The remaining phenol was protected as the 

benzyl ether. Baeyer-Villiger oxidation of the aldehyde 5 proceeded smoothly to provide the key phenol 

intermediate 6. The phenol 6 was then alkylated with the appropriate alkyl halide using NaH in DMF or with an 

alcohol under Mitsunobu conditions. Susequent removal of the benzyl protecting group (10% Pd/C, EtOAc), and 

elaboration of the nitrile to the tetrazole (nBuSnN3, ethylene glycol diethylethert4 or NaN3, Me2NCH$H20H, 

HCL, diglyme, 135uC12) gave the desired tetrazoles as their free acids. The tenazole free acids were converted to 

their sodium salts (2N NaOH/MeOH) and purified by CHP-20 medium pressure chromatography. The sodium 

salts were obtained as white lyophilates. 

The receptor binding affinities of the &-alkoxyphenols were evaluated in both human neutrophiltz and 

guinea pig lung membrane15 radioligand binding assays. We observed that the straight chain alkyl ethers (9a, 

9b, and SC), were especially potent ligands ( see Table 1). When compared to the parent hydroxyacetophenone 

LY255283 (I), these straight chain alkyl ethers produced as much as an 18-fold enhancement in binding affinity 

for human neutrophil receptors and a 5-fold enhancement in affinity for guinea pig lung membrane receptors. 

Relative to the straight chain ethers, branching either near the ether oxygen or distal to it (compounds 9d, 9e, and 

9f) did reduce potency. A bcnzylether substituent (9g) also reduced potency when compared to the straight chain 

ether derivatives. It is interesting that the _oRho-alkoxyphenols bound with higher affinity to receptors on 



LTB4 Receptor antagonists 1671 

human neutrophils than to receptors on guinea pig lung membranes. This difference in potency could be related to 

species or cell specific differences in receptor structure. 

Scheme 1 
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Reagents: a) POC13, DMF, CH$lp; b) DEAD, Ph3P, THF, 6-cyano-6-methyl-I-heptanol, 25V; 
c) NaH, DMF, 18-C-6. benzylbromide, 25% d) i) mCPBA, CH2C12, room temp, ii) NaOH, THF; 
e) NaH, DMF, 18-C-6, R’Br, 25OC: or R’OH, DEAD, Ph3P. THF, 25OC. f) lO%Pd/C, Hz(g)(latm), 
EtOAc; g) i) tri-n-butyltin azide, ethylene glycol diethylether, or NaN3, dimetbylamino ethanol hydro- 

chloride, diglyme, 135OC, 48-72h, ii) NaOH, CHP-20 chromatography. 

We also observed that the &-alkoxyphenols antagonized the effect of LTB4 in vivo in a guinea pig model 

of LTB4-induced airway obstruction (i.e. lung gas trapping). 16 When given iv, the EDso for inhibition of gas 

trapping for the ethylether 9b was 0.3mg/Kg compared to 2.8mgjKg for the hydroxyacetophenone 1. 



1672 M.Y. SOFIAC~U~. 

Table 1. Alkoxyphenol Antagonists: Receptor Binding Against [jH]LTBd 

OH 

Compound No. 

1 

9a 

9b 

9c 

9d 

9e 

9f 

9g 

Human Neutrophil Guinea Pig Lung 
R Binding Membrane Binding 

IC50 (nM)17 Kr (nM)t* 

CH3CO 85.147.9 77.9k10.4 

CH30 6.0 25.lt9.2 

CHQCH~O 4.8 14.252.9 

WC-M40 6.6 22.6k5.5 

(CH$SH20 12.0 52.7+18.2 

(CH3)2CH(CH2)20 35.6 82.Q16.5 

Cyclopentyloxy 41.5 109.1+19.9 

4-F-Benzyloxy 30.8 11(X3+8.5 

We have demonstrated for the 1,2,4,5 substituted hydroxyacetophenone class of LTB4 receptor antagonists 

that the small acyl moiety of LY255283 is not critical for either inherent antagonist-receptor recognition or 

antagonist potency. In fact, the &-ketone substituent can be replaced by an alkoxy group, which in some cases 

produces significantly more potent antagonists of LTB4 receptors in both human neutrophils and guinea pig lung 

membranes. Consequently, if one assumes that by replacing the acyl group of LY25.5283 with an ether 

substituent, one does not dramatically alter the binding mode of the 1,2,4.5 substituted phenol class of LTB4 

receptor antagonists, then it is clear that the region of the receptor which binds the substituent ortho to the phenol 

can accommodate modest size lipophilic groups larger than an acyl moiety and resembles a hydrophobic cleft. 
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Therefore, the acyl moiety of LY255283 may be contributing to a van der Waals interaction at the receptor site but 

in a suboptimal way. Finally, based on the improved affinities of the ether analogues, the ketone oxygen of the 

acyl group of LY255283 does not appear to contribute to any significant electrostatic interactions with the 

receptor. 
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