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Abstract: Three 4-thiazolidinone libraries, each containing up to 540 compounds, were
prepared and assayed for inhibition of the enzyme cyclooxygenase-1 (COX-1). Deconvolution
analysis led to the identification of a compound that is equipotent with the commercial COX-1
inhibitors ibuprofen and phenylbutazone.

The rapidly developing field of small molecule combinatorial chemistry is an area of research which has the
potential to be a rich source of compounds for the discovery of drug candidates.! Of particular appeal to the
medicinal chemist is the ease with which small heterocyclic compound libraries can be synthesized.2 As the
repertoire of small molecule chemistries which have been adapted for synthesis on solid supports increases,
attention is increasingly being focused on the biological attributes of molecules isolated from combinatorial
libraries.2b.3

An important application of small molecule libraries is the preparation of a directed or focused combinatorial
library for assay against a specific biological target. In this context, the synthesis of libraries centered on a
known lead compound are of value for the evaluation of the chemical integrity of libraries as well as for obtaining
preliminary structure-activity relationships. Previously, we have reported the synthesis of 4-thiazolidinones on
solid supports.# We now report the preparation of three 4-thiazolidinone libraries, each containing 125 members
plus their stereoisomers (potentially 540 compounds), which were subsequently screened for inhibition of the
enzyme cyclooxygenase-1 (COX-1).

Prostaglandin endoperoxide synthase-1 (PGHS-1, COX-1) is a key enzyme in the conversion of arachidonic
acid to prostaglandins, important mediators of inflammation. Many commonly used non-steroidal anti-
inflammatory drugs (NSAIDs) derive their therapeutic effect through the inhibition of COX-1. Two isozymes of
PGHS have been identified, the constitutively expressed COX-1 form, and a second form, COX-2, which is
induced by several stimuli.5

A recent patent described structure—activity relationships of approximately 100 thiazolidinones as inhibitors
of COX-1.6 We chose to apply our solid supported synthesis technique in the creation of several 4-
thiazolidinone libraries focused around one of the more potent of these compounds.5 The synthesis of these
libraries employed the Furka split synthesis method? and the elucidation of the active components of the libraries
was performed by deconvolution. The general route for the synthesis of the thiazolidinone libraries is shown in
Scheme 1 and Figure 1. With the appropriate linker used for the attachment of the amino acid building block to
the resin, either the acid or amide could be released from the solid support. The free acid-based library was
esterified after cleavage from the resin to afford the corresponding methyl ester library.8 The building blocks
employed in the construction of libraries were chosen after extensive reactivity studies in thiazolidinone
formation.4
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Scheme 1. General route for the solid-supported synthesis of thiazolidinone combinatorial libraries. Resin is
TentaGel AC or RAM: (a) R;CHO in CH(OMe)3; (b) Mercaptoacid, CH(OMe)3, 70 °C; (c) 33% TFA in
CH Cly; (d) CH2N», EtOH.
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Figure 1. Split/Pool Combinatorial Synthesis of Primary Thiazolidinone Libraries on Solid Support.
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The carboxylic acid, carboxamide, and methyl ester libraries were each screened at an initial pool
concentration of approximately 10 UM and the only significant activity against COX-1 was found with the ester
library 910 The identity of active inhibitors was deduced by deconvolution with the building block affording the
most active pool being used in the subsequent sublibrary resynthesis and testing. The results of the study are
presented in Figure 2. For the purposes of this study, the thiazolidinones were assayed as racemic mixtures of

their #rans and cis diastereomers where typical diastereomeric ratios are less than 2:1 trans to cis as determined by
HPLC.?
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Figure 2. Deconvolution data for the methyl ester thiazolidinone library. The pool concentration of each
library was estimated at approximately 10 pM based upon the loading of the amino acid as determined by Fmoc
deprotection and spectrophotometric measurement and assuming a high degree of conversion to the
thiazolidinone consistent with our previous studies.4

Three rounds of deconvolution and resynthesis led to compound 1 being identified as a particularly active
component of the ester library. Thiazolidinone 1 was therefore prepared on a preparative scale and the cis and
trans diastereomers were separated for structure verification and biological testing (Table 1).11 Additional
members of the libraries also were prepared for ICsg determination.!! These compounds included thiazolidinone
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2, an analog of 1 containing the second most potent aldehyde, the Walsh thiazolidinone 7, and the analogous

amide 8. Thiazolidinone 1 was found to be the most potent of the library compounds which were prepared, in

agreement with the published SAR data. The cis and rrans diastereomers of 1 were found to be equipotent to one

another.

Table 1. Inhibition of COX-1 by 4-thiazolidinones and control compounds.

Compound R,
1 Bu
2 Bu
3
H
4
Me
5
Me
6
Bu
7
Bu
8
Bu
9
Bu
ibuprofen -
phenylbutazone -

=

/\©,oph
/\(jom.
/\@(oph
/\©o—®—m

8nS

IC502
3.7+ 1.4 uMb

34.4%2.4 M

no inh. at 10 puM¢

no inh. at 10 pM¢

no inh. at 10 pM¢

no inh. at 10 uMc¢

2.8 +0.4 pMd

6% inh, at 50 uM

9.4 uMe

6.3+ 1.6 pMf
3.0 1.3 uMse

AAssays were performed according 1o References 13 and 14 on independently prepared and purified compounds. bThe cis and trans
diastereomers exhibited similar activities. CExhibited no inhibition of COX-1 at this concentration. dLit. 50-70 nM (Ref. 6, 15).
€Based on a nine point titration curve. fLit. 2.6 + 0.4 uM (Ref. 16). 8Lit. 75 uM (Ref. 17).
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Interestingly, when 2 was converted to the tertiary butyl ester 9, a modest increase in activity was
observed.12 The intermediate free acid exhibited no activity at 10 pM concentration. The in vitro potency of
thiazolidinone 1 was found to be equivalent to two commercially available COX-1 inhibitors, ibuprofen, and
phenylbutazone (Table 1 and Figure 3).13 Although a compound more potent than the original lead was not
identified, it was gratifying that the combinatorial synthesis/deconvolution process was able to efficiently
reproduce the Walsh data by selecting 1 as the most active compound.

In summary, three thiazolidinone libraries, each containing potentially 540 compounds, have been screened
versus the COX-1 enzyme and the biologically active compounds identified through deconvolution. The most
active member correlates to a known inhibitor of COX-1 while the second most active member is a close analog.
These experiments serve to demonstrate the utility of thiazolidinone combinatorial libraries in drug discovery.
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Figure 3. Inhibitor Concentrations versus COX-1.
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