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Abstract: Arylsulfonylamlno arylalkanolc acids substituted with a pyndinylalkyl qoup on the arylalkanolc acid portton of the molecule 

were synthesized and found lo behave as thromboxane receptor antagonists (TxRAs) and thromboxane synthase mhibltors (TxSls). 

One of these compounds (ll), with a 1.3.5trisubstfluted central aromatIc nng was demonstrated lo have good functional 

bioavallabillty and efficacy as a platelet mhlbiior in guinea pigs. 

Our research program for the dlscovery of compounds that inhibit the actions of thromboxane A2 (TxA2) by 

simultaneous inhibition of thromboxane synthase and antagonism of the receptors for TxA2. has led to the discovery of 

several classes of compounds that are thromboxane receptor antagonists (TxRAs) and thromboxane synthase inhibitors 

(TxSls) (TxR~xSI)~ Arylsulfonylamino-octanoic acids such as 1, with a pyridinylalkyl group at the 4-position of the chain, 

comprise one such class2. With the goal of eliminating the only choral center in these molecules and simultaneously 

changing their physlcochemical as well aspharmacokinetic profde, we decided to synthesize analogs of the type I shown 

below with an aromatic ring in the middle of the chain. In this letter we disclose our efforts which have led to the 

identification of one lead compound which has a 1,3,5trisubstituted aromatic ring with arylsulfonylaminoalkyl, pyridlnylalkyl 

and alkanoic acid substituents. 
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Compound 2 with the propionic acid and pyridinylethyl side chai? was synthesized as shown in Scheme I. The 

methyl ester of commercially available 3-bromo-4-methylbenzoic acid was brominated using NBS to give the benzylic 

bromide which was converted to the corresponding phosphonium salt. Wittig reaction of the phosphorane with 

nicotinaldehyde gave 3. Hydrogenation of the double bond of 3 followed by reduction of the ester gave the alcohol 
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whrch was converted to the correspondrng bromide and treated with KCN to give 4 Couplrng of 4 wrth methyl acrylate 

under Heck reactron conditions3 followed by reductron of the nitnle and sulfonylalion of the resultrng amrne gave 5 

Hydrogenabon of the double bond of 5 followed by saponificatron gave 2 Compound 6 was synthesized using an 

essentrally rdentrcal sequence of reactrons starting from 5bromo2-cyanotoluene. Compound 7 was synthesrzed as 

shown in Scheme II Intermediate 8, which IS an isomer of 3, was synthesized using the same sequence of reactions 

shown in Scheme I Heck reaction of 8 with acrylonrtnle followed by hydrogenatron of the double bonds, reductron of the 

nitnle and sulfonylation of the resulting amine gave 9 Homologation of 9 using DIBAL reductron. Swern oxidatron of the 

resultrng alcohol and Horner-Emmons reactron gave 10 Reductron of the conjugated double bond followed by 

saponification gave 7. 
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The 1,3,5trisubstituted aromatic compounds, 11 and 12, were synthesized as shown in Scheme III. Diethyl 5 

hydroxyisophthalate was coupled via its tnflate with trimethylsilyl-acetylene using catalytic amounts of Pd (II) and Cu (I) 

salts4aab and then reduced with LAH to give 13. The reduction was accompanied by protodesilation. Coupling4b of 13 

with 3-bromopyridine followed by Swern oxidation, Wtttig reaction and hydrogenation gave 14. Conversion of the alcohol 

to the corresponding chlonde followed by displacement with NaCN gave the key intermediate 15. Reduction of the nitrile 

followed by sulfonylation of the resultrng amine and hydrolysis gave 115 Reduction of the ester group of 15 followed by a 

one step conversion to the BOGprotected atysulfonamtde6 under Mitsunobu reaction conditions7, hydrolysis of the 

nitrile to the ester and sapomfication gave 12. 

The target compounds 2, 6, 7, 11 and 12 were tested for their ability to Inhibit thromboxane synthase from a 

human microsomal platelet preparatfon and to antagonize the TxA2receptor mediated U 46619 induced aggregation of 

human plateletsE. The ICso values for the TxRA and TxSl activities are given in Table I. 

Of the three 1,2,4/l ,3,4trisubstituted aromatic compounds shown here, 2 was the most potent as a TxRA 

[ICao=15 nM (washed platelets, WP) and 300 nM (platelet rich plasma, PRP)] and a TxSl (IC5o=15 nM). The weaker activity 

in PRP relative to WP is probably due to protein binding and this behavior has been observed for other sulfonamide type 

TxRA*. Compound 7 was found to be fairly potent as a TxSl and both 6 and 7 were weakly actrve as a TxRA. Of the two 

1,3,5trisubstituted aromatic compounds, 11 was the more potent TxRAlTxSl In fact, 11 is one of the most potent TxRA 

we have tested with ICso=3 nM (WP) and 170 nM (PRP). 
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Table I. TxRA and TxSl activities of the compounds 

Thromboxane 

Synthase 

InhIbition 

IC50b, PM 

Inhibition of U 46619 induced 

aggregation aggregabon 

of human WP of human PRP 

IC50b> WM IC50b, PM 

2 140-146 0.015 0.015 03 

6 19&198 0.043 0 38 

7 132-135 0 026 0.23 

11 146-147 0.009 0 003 0 17 

12 58-60 0 007 1 13 107 

a All compounds had satisfactory fR and ‘H-NMR and the elemental analyses were wlthln *0.4% b Values represent single 

determlnatlon 

Due to the supenor ~fl vrfro “dual inhibitory” activity of 11, it was tested for its functlonal bioavailabllity in guinea 

pigs usmg the procedures described in an earlier publication2 Upon oral administration (10 mgikg) to gumea pigs (n=6), 

the concentration ratio (CR, the ratio of the EC50 for drug treated animals over that for control) for the U 46619 induced ex 

wvo platelet aggregahon 1 h post doslng, was z-100. The CR IS an indlcatton of the relative increase in the concentration of 

the agonist needed for aggregatmg the platelets from drug treated animals. At the dose indicated above, we could not 

elicit a response to up to a 40 pM concentration of U 46619, indicating that 11 has good bioavailability and efficacy as a 

platelet InhIbItor in guinea pigs. Compound 2 was much less active In this assay with CR=5 2~1.1 (10 mgikg p o dose, 

n=6) Further work is needed to evaluate the pharmacological efficacy of 11 in animal models 
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