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Abstmctz Sys~~tic vocation of LTI& has led to the discovery of BAY x7195, a potent, selective, 

orally-active ~ptido-le~o~iene antagonist. 

In our search for potent and selective peptido-leukotriene (p-LT) antagonists we decided to 

concentrate our efforts on pLT analogues based on modification of the natural agonists LTC+ L’lQ and 

LTE+ This, we postulated, should maintain receptor selectivity and thereby reduce the possibility of 

unwanted side-effects. What we wish to report here are the key stages which fed to the achievement of this 

goal and, u&&ate@, to the discovery of BAY x7X95 - a novel structural analogue antagonist of p-LTs. 

Gur initial work concentrated on fmdin~ a suitable ~~a~~t for the ieukotriene ho-betide 

unit (-g~u~~one, ~ys~inylgIycine, -cysteine}. Such com~unds, in which me basic back-bone has been 

conserved, are readily available from LTA.+-methyl ester’. We discovered, aud reported earlier;‘, that this 

complete unit could be replaced by a simple acetic acid moiety since the resulting compound ( Table 1 , entry 

1) retained the potent agonism and receptor affinity of the parent compounds. This had been our first goal, to 

identify a simplified, yet potent, version of the natural agonists. 

Based on this work, we postulated that the amino acid carboxyl group was a key ph~a~phore for 

agonism (ali activity was lost if removed 3, and that the preferred caption was close to the sulphur atom. 

We were, therefore, curious to explore the effect of ~~uc~g a rigid spacer unit between the sulphnr and 

carboxyl group. We chose a phenyl ring for this purpose and synthesised a series of benzoic acids” (Table 1, 

entries 2 - 4). The activity of these compounds was striking: com~und 3 was a full agonist with activity 

comparable to LTD,, compound 2 was a partiai agonist, whilst compound 4 was found to be an antagonist of 

LTD&nduced contractions of guinea-pig ileum @A2 6.3). We have subsequently demonstrated that 

compound 4, now known as BAY ~9773, is an antagonist of LTCd- and LT’I&induced contractions in a 

variety of tissues 4. Thus, with this rather simple manoeuvre we had achieved our second goal, identifying a 

novel structural aualogue an~gonist. 

However, fecund 4, BAY ~9773, conning a number of s~uct~~ elements (no~bly the highly 

unsated ‘tail’ portion) which would have to be replaced if it were to have any drug potential. Ibis task 

was to prove to be much more complicated than the previous two, especially since we had stressed at the 

outset the need to have oral activity. In addition, we also recognised that a replacement tail should be stable to 

w-oxidation. 
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a) Agonist activity was ~~t~r~n~ on g~~n~a-~~g ileum and showy as &e negative logjam of the EDso 

Q&W + S.E.M. b) Binding affinities were determined as previous@ described 2. c) An~gon~st affinity 

determined on guinea-pig ileum against LTD4 , the pA, value shown was obtained from the resultant Schitd 

plot(slope=-1.110.3,n=6). 
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Table 2 

Com~undlz 

: 

I 
9 
10 

:: 
13 
14 
15 

zm PRib 

; <4 <4 

z 
<4 

-T: 
4<47+02 
6:5%0:1 
6.6k 0.1 

ii: 6.5 6.2 + f 0.2 0.1 
; 5.9f 0.1 
z 5.3 * 0.2 

a) Double bond geometry. b) Inhibition of [31i]-LTD4 binding to guinea-pig lung membranes was determined 

as previously described 2. Values are shown as the mean f S.E.M. 

For the next series of compounds we retained the chirality of the natural agonists by employing 

methyl 7-oxo-5($),6(R)-oxidoheptanoate as the common intermediate in the synthesis of the LTA4 

analogues5. We tackled w-oxidation by simply terminating the tail with either a phenyl or a phenoxy group. A 

series of BAY ~9773 analogues with simpIe tails containing a single double-bond between carbons 7 and 8 

were prepared (Table 2, entries 5-15). These went someway towards defining the preferred overall tail length 

(entries 10-13). However, there was an unacceptable drop off in activity, probably due to the partial removal 

of unsaturation. 

The requirement for further unsaturation, we felt, would be best satisfied by the incorporation of an 

additional phenyl or phenoxy unit. This, however, introduced the possibility of many different positional and 

regioisomers, the synthesis of which was facilitated by the incorporation of two phenoxy Iinkages 5. Several 

such examples are illustrated in Table 3. It is clear from these results that a suitable replacement tail was 

rather elusive and only the unconjugated compound 22 possessed the desired in vitro potency. This compound 

was a more potent antagonist of LTD,- induced con~ctions of guinea-pig trachea (GPT) than BAY ~9773. 

Furthermore, compound 22 was also active in vivo following oral administration (lD, = 3mg/kg versus i-v. 

LTD, in a ventilated guinea-pig model ). Thus, we had achieved our thiid goal, identifying a more acceptable 

tail unit, and in addition, had demonstrated good oral activity. 
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Table 3 

Compound12 X m Tail Attachment PKB’ 

16 CSCH 4 4 6.5 k 0.3 

17 cI-@cw 4 3 <5 

18 C&-kH 4 3 6.8 f 0.2 

19 C&&H 4 2 <5 

20 CH2CH ‘-“lCH 3 2 <5 

21 CH2CH IL’CH 3 3 <5 

22 CH2CH EC,: 4 4 8.3 + 0.3 

a) An#g~~ist affinity was determined at 10 yM on GPT rings against LTDd. Values are shown as the mean 

f S.E.M. 

Scheme 1 
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S&x. the two chiral centres (5S and SK) and the ‘head’ portion were the last vestiges of the natural 

moIecufe, it Was to these ~m~~n~ that we then direeted our attention to see if ‘fiie tuning’ in this area 

wouId further enhattoe the potency- We decided to omit the S-hydroriyI fun&on, which had the potentiai for 

oxidation in viva, and ea expIore the effect of varying the ‘head’ length_ To further slmpIify the synthesis we 

initiaIly prepared the racemates as outlined in Scheme I, It is clear from Table 4 that the antagonist activity 

peaks when n is either 2 or 4 (entries 26 and 28, respe&vely). It also appears that the activity is unaltered by 

the omission of the hydroxyl function. Surprisingly, however, whilst compounds 26 and 28 had comparable 

activity on GPT only 26 displayed the desired potency against L’IQ on human braochial muscle (26 pKr, 8.0, 

28 pKB 6.8). 

Corolla n PW 

24 0 6.4 f0.2 

25 1 6.9 20.3 

26 2 8.4b + 0.2 

27 3 7.0 f0.4 

28 4 8.3b + 0.7 

Compound 2ci was resolved by chiraI ~~rn~to~~~~ (enarttiomeric excess 2 99%)6 and the 

bulk of the activity was found to reside with the (+)-erutntiomer (pA2 8.4 on GFT’) nther than with 

the (-)-enantiomer (pAa 7.0 on GPT). The absolute configuration of the (+)-enantiomer was 

confirmed, by chiral synthesis ( see Scheme 2 7J2 ), ss the S-enantiomer. This compound. now 

known as BAY x7195, is a potent and selective* p-IX antagonist with good oral activity (II&u = 

Zmgkg against LIT& in s~on~n~usly-acing gu~~~-~igs)~. 

Thus, we had acfiieved owr goal of doing a strucewraI analogue p-LT ~~gonise by s~~ti~~ 

modifying the natural p&T agonist. The resulting compound, BAY x7195, is ~~~t~l~~~ by animals and 

man and so our expectation that such an approach might lead to selective and we&tolerated compounds, has 

been realised. BAY x7X95 is currently undergoing clinical evaluation and should assist in defining the role of 

p-LTs in asthma. 
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