
~ )  Pergamon 
Bioorganic & Medicinal Chemistry Letters, Vol. 6, No. 22, pp. 2669-2672, 1996 

Copyright © 1996 Elsevier Science Ltd 
Printed in Great Britain. All rights reserved 

0960-894X/96 $15.00 + 0.00 
PII: S0960-894X(96)00499-4 

A SIMPLE SYNTHESIS OF BIARYL PHOSPHOLIPASE A2 INHIBITORS: 

PROBING HYDROPHOBIC EFFECTS 

Dane M. Springer,* Joanne J. Bronson, and Muzammil M. Mansuri§ 

Central Chemistry., Bristol-Myers Squibb Pharmaceutical Research Institute 

5 Research Parkway, P.O. Box 5100, WalIingford, CT 06492 

David O. Nettleton,¢ and Kenneth M. Tramposch 

Dermatology Discover3, Research, Bristol-Myers Squibb Pharmaceutical Research Institute 

I00 Forest Avenue, Buffalo, NY 14213 

Abstract: A series of biaryl acids has been synthesized by treating diphenic anhydride with a variety of amines. 
The one step strategy allows the rapid interchange of groups for evaluating the hydrophobic constraints of 
inhibitors of phopholipase A2. The most active inhibitor synthesized displayed an IC50 = 6 IxM against human 
platelet phospholipase A2. Copyright © 1996 Elsevier Science Ltd 

Phospholipases A2 are a ubiquitous class of enzymes that have received considerable recent attention due 

to the premise that they initiate/mediate inflammatory processes. 1 Many classes of compounds have been shown 

to be inhibitors of human non-pancreatic PLA2. 2 These include hydrophobic carboxylic acids, 3 phospholipid 

analogs, 4 natural products, 5 and others. 6 

Recently, we described the synthesis and activity of a novel inhibitor of human platelet PLA2 (HP- 

PLA2). 3d,e The compound, BMS-181162, has an IC50 = 40 ~tM against HP-PLA2, and effectively reduces 

mouse ear edema in a phorbol ester induced inflammation assay (ED50 = 160 ~tg/ear). Kinetic studies, obtained in 

the "scooting-mode", 7 have determined that BMS-181162 is a tight binding competitive inhibitor of HP-PLA2. 8 

BMS-181162 

BMS-181162 became a lead compound in a chemistry program to design more potent inhibitors of 14 kDa 

human platelet PLA2. In the case of BMS-181162, the gross structural features that comprise the pharmacophore 

could be summarized as a hydrophobic (polyene) tail linked to a polar (dicarboxylic acid) head group. Concurrent 

with a traditional program to determine structure-activity relationships of close analogs of this lead, we desired to 

2669 



2670 D . M .  SPRINGER et al. 

explore more expansive structural changes in the hopes of discovering new lead compounds. Analysis of the 

literature lead to the observation that phospholipases A2 are inhibited by a large variety of structures, of vastly 

varying molecular size. Since mono- and dicarboxylic acids containing various hydrophobic groups have been 

reported as excellent inhibitors of phospholipases A2, 3 we reasoned that any molecule containing one or two 

carboxylate groups linked to a hydrophobic moiety may be a potential inhibitor of PLA2s. 

We desired a synthetic strategy that would allow the rapid evaluation of many hydrophobic groups while 

retaining a non-variant polar head group comprised of a mono- or dicarboxylic acid. Utilizing this strategy we 

might more rapidly discover an optimal hydrophobic group, allowing its future incorporation into compounds 

more closely resembling the original lead structure BMS-181162. One tactic that we employed for this purpose 

can be illustrated by the reaction shown below. Treating diphenic anhydride with amines in the presence of 

pyridine and DMAP in refluxing methylene chloride provided biaryl carboxylic acids of type A. 9 Molecules A 

contain a monocarboxylic acid head group, and an amide-linked hydrophobic group R. Since many amines are 

commercially available or easily synthesized, access to an unlimited amount of potential inhibitors of PLA2 was 

possible. 

RNH2 
CH2C12, pyr R" N 

+ 
DMAP, A CO2H 

A "¢-" 

We were pleased to observe that the biaryl carboxylic acids of type A synthesized in this manner proved 

capable of inhibiting human platelet PLA2. The biological data for a series of biaryl acids synthesized by this 

method are shown below in Table 1.10 As the data in the table indicates, compounds with larger hydrophobic 

groups are better inhibitors of human platelet PLA2. The n-decyl containing compounds 5 and 6 are the most 

active of the group. A comparison of the data for inhibitor 5, with that for 3 and 4, clearly demonstrates that the 

enzyme binds molecules with flexible alkyl chains better than those of similar size (number of carbon atoms) that 

have more rigid structures. This agrees with the fact that the natural substrates for the enzyme are phospholipids 

which contain esters of flexible fatty acids. Molecules which contain polar groups in the hydrophobic region, 

such as 7 and 8, are poor inhibitors of HP-PLA2. 

The IC50 of inhibitor 6 was determined in a subsequent experiment to be 6 gM. 11 For comparison 

purposes, the natural product manoalide (a potent inhibitor of PLA2s) was found to have an IC50 = 6 laM under 

our assay conditions. 

In summary, we have developed a simple strategy to rapidly assess structural requirements in the 

hydrophobic region of a new class of biaryl acid inhibitors of human platelet PLA2. Compound 6 was found to 

be a potent inhibitor of HP-PLA2. The method reported here should prove useful for discovering improved 

inhibitors of this important enzyme. 
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Table 1: Biological Data for Compounds of Structure R" NH O ~ C O 2 H  

Structure % Inhibition of PLA 2 
R Number at 100 gM at 10 ~tM 

OCt\ 
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