
Biwrganic & Mediciml Chemistry Letters, Vo1.2, No.7. pp. 705708.1992 0960-894X,92 $5.00 + .OO 
Printed in Great Britain @ 1992 Pergamon Press Ltd 

SYNTHESIS AND CYCLOOXYGENASE AND 5LIPOXYGENASE INHIBITORY ACTIVITY OF 
SOME THIAZOLIDENE-CONE ANALOGS OF MECLOFENAMIC ACID 

Diane H. Boschelli ‘# , David T. Conno@, Paul J. Kuipersx and Clifford D. Wright% 
Departments of Chemistrye and Immunopathology% 

Parke-Davis Pharmaceutical Research Division, Warner-Lambert Company 
2800 Plymouth Rd., Ann Arbor, Ml 48105 

(Received 27 March 1992) 

Abstract: Replacement of the carboxylic acid functionality of 
select heterocycles converted this cyclooxygenase (CO) inhibitor into 
blipoxygenase (540). 

meclofenamic acid with 
dual inhibitors of CO and 

The anti-inflammatory agent meclofenamic acid, 1, belongs to the fenamate (N-aryl- 

anthranilic acid) class of non-steroidal anti-inflammatory drugs (NSAIDs)l. NSAlDs reduce the 

pain and swelling associated with arthritis by blocking the metabolism of arachidonic acid by the 

enzyme cyclooxygenase (CO) and thereby the production of prostaglandins. An undesirable side 

effect of the chronic use of NSAlDs is the formation of gastric ulcer@. This adverse event may be 

minimized in the presence of an inhibitor of 5-lipoxygenase @-LO), another enzyme in the 

arachidonic acid cascade. Several dual inhibitors of CO and 5-LO are currently under 

investigation for the treatment of arthritiss. 

We recently reported that replacing the carboxylic acid functionality of meclofenamic acid 

with a heterocycle incorporated 5-lipoxygenase inhibitory activity into the NSAID pharmacophore. 

The heterocycles described previously were 1,3,4-oxadiazole-2-thiones or 1,3,4-thiadiazole-2- 

thionesb. We now report the preparation and in vitro evaluation of meclofenamic acid analogs 

where a rhodanine derivative is attached to the fenamate core via a double bond. 

The required key intermediate, the corresponding aldehyde of meclofenamic acid, was 

readily prepared in 3 steps, as shown in scheme 1. Esterification of meclofenamic acid followed 

by reduction provided the corresponding alcohol. Oxidation of the alcohol with pyridinium 

chlorochromate in the presence of alumina gave the desired aldehyde 2 in good yields. 
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With aldehyde 2 in hand several attempts were made to condense this material with 

rhodanine (3a). Only by using the modified Knoevenagel reaction conditions shown in scheme 2 

could 4a be cleanly isolated 6. In a similar fashion, condensation of 2 with 3-methylrhodanine 

(3b) and with pseudothiohydantoin (3~) provided 4b and 4c respectively. 

Analog 4a, which contains an acidic heterocycle, inhibited both CO and 5LO. However, 

4b, the 3-methyl analog of 4a, was inactive against 5-LO and only weakly inhibited CO. Analog 

4c, which contains a basic heterocycle, also showed only marginal activity. The values obtained 

for these compounds in an intact RBL-1 cell line assay for the inhibition of CO and 5-LO activity 

are presented in Table 1. 
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All attempts to prepare analog 4d via direct condensation of aldehyde 2 with 2,4- 

thiazolidenedione (3d) under a variety of conditions were not successful. The route depicted in 

0 

scheme 3 was therefore followed. When 4a was treated with Hunig’s base in EtOH followed by 

iodomethane a mixture of the SMe analog 5 and the NMe analog 4b was obtained. The two 

isomers were easily separated by flash chromatography. Acidic hydrolysis of 5 provided the 

desired dione 4d. Disappointingly, 4d showed no CO and 

to a bioisosteric replacement for 

thione (=S)7. The cyanoimino analog, 46, was prepared via treatment of 5 with cyanamide under 

basic conditions. While 4e to a dual inhibitor, it 4a in 

inhibiting both CO and 5LO. 
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One derivative of meclofenamic acid was prepared where the carboxylic acid is replaced 

by a heterocycle that in turn contains a carboxylic acid. Condensation of 2 with rhodanine- 

acetic acid gave a 78% yield of 6. This acidic analog was a potent inhibitor of 5-LO. 

We have extended this work to other NSAIDs. The indomethacin analog 7 was prepared 

and was found to be a balanced dual inhibitor. We are continuing to examine other heterocyclic 

analogs of NSAlDs as inhibitors of CO and 5-LO. 
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Table 1: Inhibition of 5Lipoxygenase @LO) and of Cyclooxygenase (CO)8 

Compoun4 54Lia GQ” 
Meclofenamic acid (1) 24 0.10 

4a 0.62 6.0 
4b NAb 32% 
4c 35% 20% 

4d 30% NAb 
4e 1.5 10.2 

6 2.2 33% 
lndomethacin >I 00 0.50 

7 1.4 2.0 
a) Values reported as either an ICsc (PM) or the percent inhibition at 10 pM. 

b) Less than 5% inhibition at 10 pM is reported as NA (not active). 
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