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THE 1 NVENTI ON The present invention is concerned with prevention
and/ or treatnment of heart failure with ¢onpounds that are endothelin
ant-agoni st s. BACKGROUND OF ‘THE | NVENTI ON Endothelin is a 21-am no

acid peptide produced by endothelial cells. The peptide is secreted not
only by vascular endothelial cells but also by tracheal epithelial cells
or fromkidney cells. Endothelin (ET-1) has a potent vasoconstrictor
effect. The vasoconstricting effect is caused by the binding of endot helin
toits rec%gtor on the vascul a oot h nuscle cells.1-3

Endot hel i n-Appatatuy fog applyisg QJ‘%E’@M%I y identified potent
vasoconstrlctlng peti des which al so includes endothelin-2 (ET-2) and

endotheln 3 r.fromET-1 by two and si X am no
aci ds, ﬁé aq% OFWWNﬁQAﬂed | evel s of endothelin are

found i n t he bl ood of patients with essential hypertension, acute
nyocardi al i nf ar hypert ensi on, Raynaud's di sease or
at her osc| BLB4; @i’fﬁl’:ﬂmmﬁb fluids of the respiratory tract of

patients with asthma conpar ed to normal levels.5-8 An
experi ment al of cerebral va asm and a segq nodel ,,of .acute
Conal Tail ur o GRSt GVEREORIRIAES IO AN APRATRNG JORGPPHIPE ABRSIVST ¢ he
nedi at or Sslfe'tlﬂ§ té plaetﬁmp@d Mmateridls such os|subisfiates, seaiibondedtopiwafessandhage
and renal a](!ji(ure 9-1 Endot helin was also found to control
the rel eadl® €.many phy5| ol ogi cal substances such as rein, atrial
natriuretic peptide, endot hel i um derived rel axi ng factor (EDRF),

t hr onbox s in, epi nephrine, angiotensin Il and
Subst ancﬁﬁ&%ﬂm%iﬁﬁm%i’ﬁ;uses contraction of the snooth
nuscl e of the gastrointestinal tract and the uterine snoot h nuscle. 17-19
Endothel i ho%héh 30uRsebnaoNst dcvibl RlinilEnded th hBbrddtice FRR R
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adm ni st r ahh &qvefs fkel i n antibody. 25 These st udi es suggest t hat
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arteriosclerosis, cerebral 30 vasospasm and cerebral infarction. See
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bi ndi ng of endothelin to its receptor are believed to block the
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endothelin and are useful in treating patients with endeothelin rel ated
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The pre cQ iLh the prevention and/or treatnent of
heat faﬁUﬁMWe&i’?. % aﬁﬁﬁﬂ“ﬁﬁon wi th endot hel i n ant agoni sts.

BRI EF DESCRI PTION OF THE FI GURES Figure 1. Measurenents of LV dP/dt, nean
left atrial sure. an arteri al ssure, arRd he rate de in the
sane consci oﬁi‘%@ p¥ege rlgvgmoafqaéiﬁ%@\%#o Wéﬁz’ %‘F&ﬁ&?ﬁﬁr{cb{? and 60
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t he hearanﬂaﬁhtdcﬁlytbm@ded?dbaadefadrﬁaﬂnt fé&’)o}grmeahg (Dlﬁj?g SSW?k aheed s )st udi ed
ects o oun , 1.v.) on
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pelrl pheral reTwmnire orderdosutilize phis methoddmmaﬁmpnodncﬁi@mbasm,l ur e.
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are means&mniconduet erof animals studied is in parenthesis. F| gure 4.
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rate i n abowve, atids inyobjéckof d!heepmsmmt invenhbion te prayide a8l ues are
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Effects of comogrg%%era S Hhtibn gheﬁﬁfbtﬁogﬁayé@l Aoyl b9 08 4 0 ko

.V.) on tota resistant conscj o prgs a de elopnent
of hear t addigsive. she¢tyewhich inclpdessa thexrmop w«gaﬁsmmﬁm ate
basel i ne I - & studied is
i n parent }géé{ﬁsssu @‘ﬂl@éﬁl @oérggé}tég?l@ggﬂi&i g‘gm f’éétﬁ glhdgéessure (MAP) ,
LV dP/ dt matexiad @ﬁa(@ml ugt @I‘W#@l‘l pheral resistance (TPR)

responses at G(bJHFHRiS Qﬁigol!l‘le a@HHMrﬂatéﬁaﬁoﬂﬂi%ﬂdheﬂw& sheet,
Conpound_ 2 (1 d?{fﬂ %E@blﬁ?ﬁame@;@é&v (ixoq%im@a %gs aftaéng%%lopmnt

of heartltISepQStﬁ
baseline | evel s. Data are nean[err] SE and the nunber of animals studied is
in parenthesis. Figure 7. Effects of endothelin-1 (ET-1, 0.1 to 0.5
[err]g/kg, i.v.) on nean arterial pressure, nean left arterial pressure,
total peBRIEFDESCRIFTIONOF THE DRAWINGSnsci ous pi gs after

devel opment of heart failure with and w thout Conmpound 1 (0.5 ng/Kkg,

i.v.). Values are expressed as the percent changes from baseline |evels.
except mean | i, atlﬁralmedcmmwvmwlshgg/m g thebagic strmtur%)aﬁ gm adhesiveie in
mHg. Dat a rerrea SE and e,.,nu s studied is in

par ent he @PP1Y mglemp%aél Eﬂmp Péppgﬁm%eart failure nodel .
DESCRI PTI ON OF THE | N\/EI\FI'I ON The present invention involves a

nmet hod of preventing and/or treating heart failure and ventricular
dysfunction in a warm bl ooded ani mal which conprises adm nistering to the
war m bl ooded animal in need of such treatnment a therapeutically effective

amount of an SUBSTI TUTE SHEET ( RULE 26)
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-7- endot hel i n ant agoni st of the formula: [err] or a

. phar rrace_uti’_cally acceptabl e salt thereof wherein : each of Ar[err] and
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wHerei i an optional hydrogen aton{s) ‘on the aromatic ring may be
replaced with 1 to 4 groups selected from the group consisting of a
hal ogen atom a hydroxyl 15 group, an amno group, a carboxyl
group, a (err]-(err] al koxycar®onyl group, a nono- or di-
Cerr]-Cerr] al kylam - nocar bonyl group, a carbanmoyl group, a
tetrazol -5-yl group, a nethyl enedi oxy group, a (Jerr]-Cerr] al koxy

, | k | o d
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ohenyl if0 Roap phlargfd GrosSeationahde Yoy thecamagacis %f)ﬁmz sent - ©
group, St o er 11 al Koxy group, an am no group, a one. or

di - Jerr] - Eig 7 i§ g explanatonovisw ef gheating wplly (- qerr] al kyl car-
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el i i GO e B o100 22051

a hydroxyl group and a carboxyl group are selected as substituents,

t hey may together forma lactone ring)); each of Rlerr], Rerr]
and Rlerr] is independently a hydrogen atom 15 a 0X roup or a
Jerr] - CDETATED DESCRIFFION-OF THE PREFERRED EMBODIMENTS R e r1
t oget her forma single bond, Yis agroup of -CORerr] (wherein R4
is a hydroxyl group, an amno group, a (err] Céerr] al koxy group, a
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Lerr] - crBpieR For agyif GHbanRiv A Mo AR R Tefe Bvihiont Y e
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a C4-C7 cyclic imno group which may be substltut ed by a hydroxyl

group at the al kylene noiety, 20 a carboxyl group, a (Jerr]-(err]

al koxycar bonyl group, a fornyl group, a (err]-Cerr] al kanoyl group,

an aroyl group, or a - derr]-Cerr] alkyl. group, derr]-Cerr]

cycloal kyl group, ({err]-(err] cycloal kyl CJerr]-Cerr] alkyl

group, Clerr]-Cerr] alkenyl group or C2- C6 al kynyl group which may
be substituted by 1 to 3



25" substituents selected fromthe group consisting of a hydr oxyl

group, an amno group, a err]-Cerr] al koxy group and a nono- or
di-- Cferr]-Cerr] al kylam no group, and when the WO 97/ 37665
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het er oaronmatic ring includes one or nore nitrogen atons, t he nitrogen
aton(s) may be oxidized to forman N-oxide gr oup) or a

pharmaceutical |y acceptable salt thereof. this invention
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| f h
exanp esRy ?Pﬁe?fegﬁgqu\ZPZ‘@ icﬁ“é‘c@gﬁe’%g% éﬂfﬁeﬂléaﬁst ‘WP@ﬁ"fHE%ddd)ing table
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ndcakbdnyl et hyl i sopr opyl am nocar bonyl , 5

di i sopropyl am nocar bonyl, dibutyl am nocarbonyl, diiso-

but yl am nocarbonyl , di - tert - butyl am nocarbonyl,

di pentyl am nocar bonyl, et hyl pentyl am nogsar bonyl, diiso-
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but enyl ) ($t£p4 hyl\bxéda my&paélngmye $heet4$ is outputted | while the
et hoxyp tjRhpdindpStep 923), tleBond Ei¥te 201 is

r7n§tQ %oSygaﬁéﬂng 966%3{:{?9 Ptgp ]g ¢ suetion gnfhe wafer \R/ is rst@seggétep 925).
7SR) - 6- Caply @afé’ oW {3 dgd(@ &925 hytﬁm'regwetﬁw&maaaﬂlg of the

nethoxyphen enteno
afer 'W can be carrie out manu y or automaucally




(5RS, 6SR, 7SR)-6-car boxy- 2- pi peridi no-5-(3, 4-nethyl enedi oxyphenyl)-7- (4-
nmet hoxyphenyl ) cycl openteno[ 1, 2 -b] pyri di ne,

(5RS, 6SR, 7SR) - 2- but yl - 6- Caboxy-7- (2 - carboxymnet hoxy- 4- nethoxyphenyI)S
(3,4 - net hyl ene- di oxyphenyl ) cycl opent®no[ 1, 2- b] pyri di ne, (5RS,
6SR, 7SR)- 6-Carboxy-7-(2-carboxymnet hoxy- 4- rret oxyphenyl) 2-

propyl am no-5- (3, 4net hyl ene- di oxyphenyl ) cycl opent eno[ 1, 2- b] pyri di ne,

§o7S 0570 I thiscomleriomn ft Tsdpbd BORREHR 1Y pReSelf inyeion B AGEYPemY!)

(5RS, 7SRlimitéd to Fhe asy Qﬁrthe helating Ainit Qﬂzmri)wafeﬁhbaﬂmgrmems, and instead

AT T N T AT .

SUBSTI TUalbdrdihg taRldLﬁrhid) does not haV@a%drmféEpomon, a heater can be

Prcr:eT{ ﬁ?ﬁzlf?g‘gﬁ'mfﬂﬁ hé’y%%‘a% t&h!ﬁ to Eeatbﬁhﬁy‘P’Pg‘?rn e In’such case, there is no

( 5RS, 6SRné&kfos tihbating umnif 202 Idescribed iy ithe Embodunc{nt above. Further,
“ee ' gg?%gig.ﬁ%lg)o%% iltis éﬁ@ﬁ%@éﬁa@ be rghflﬁlgﬁea,éuch as a heating{RB&nd %%iﬁ?m
- met hoxy pbesab} air infraredradiatién dr]the dikd. ne, (5RS, 6SR, 7SR) -

6- Car boxy- 7 f(xé'thélj gmwlﬁle)atl&g@e wafer W, ft is ﬂHPstsM 282@5?8; Wt -

cycl opent eno[
- 6- Car boagihéswezsheet.h siichyage - theldithesive gheet S is preferably provided

met hOXYPgﬁ%&B{}‘@eEQ Oxangf‘f§§1 2THit R4h'H Oftried out, for examplé, BPpPoviafn® -

:2% 3(/I5rre0{( acheating unitthetyecarthe jumvinding roller 103 (seerFig. 3) and the roller 107,
thy hyl _enedg;l lﬂ*f@ﬁghéﬁ»g l%QﬁQtl‘e’agét%eﬁhePﬁ%éﬁ 't%é Sfde (%f the base r;:atere@ 1043F POy
rret hoxypﬂmmylc}a:c)ﬁthq)mlcase filra 13@. eln such casx(,zt lS pdqspb i 10 camy out

- Carboxys Hﬁﬁyﬁ d1ex gfh 6f a&Heéf{lg sﬁegt(@h'f'cll ﬁ@ﬂé?ﬁf'e si e of tﬁeyé(fetfal%' ) - 7

- hoX
(5(Rge ESSORV%/]%Rﬁ he agh gglcozersb@zy being hegted- tO(al.thlbemmglwtemperatu&m psday) - 4 -
Bl byt gy fntoractount thé drofEh RupeEaure @&‘“&8%@%*‘#&?““@&?@“ b
yet heny! Js transportediethgthonding talde. (3 4 - net hyl ene-

di oxyphenyl )legﬂ&‘i‘m ﬂ%B(ﬂe ﬁote@ﬂhﬁf b gﬁheswﬁ V& 1ng appdrg 51%% &%&aﬁ@

Carb
n‘e'[ hggcg@ ﬁl@epr@qul;wenu on ﬂ@pﬁbh}ﬂlted to the a gp@@g] es1ve sheets to

PCT/ US97/s@3Wddnductor wafers and instead may be adapted fott w1de vane 7y of used.
phenyl]ciylopent D] H 5R
b- Car box FOr Exaguple; easmwuﬁwyr evices, the amraa;éymshng ot

met hyl enfﬂ'e@fﬁﬁh%ﬂhohcda@ﬂ se used to ﬁgﬁl §é&d] improWimy fHl#isfor uﬁprovm the

(5R_S GSRS7 aﬁaﬁb&aS}n ana thﬁmﬁsmﬁe/ surf%mif,ﬁ, ﬂl Oﬁ(qva%he%'@f%[ 1,2

- b] pyrl dtﬂlms, layer 1nsulat1n fil 8 5S oy: &ﬁ%ﬁ“fiﬁns ;S“aitdmﬁbnmﬁ%ﬁliﬁs ,dié pad

P oont - adhesiyl b5 haddhe lzkr?ﬁ? BiHRar e appatatus abcordingriehispesens O o

Car boxyl ;nﬁentléﬂc?ﬂ baresdd teapply filmsdi I haméltehapéd métefalal’s of gubstmibsxy 2-
propeny net Nox en opgnt eno rd di
( 5RS, 6SR. hahsempisandagior flev ’E§ 1 35 gy afSES?ZJ‘e %’ Reatiog fifins,

met hoxyplpemteﬂ circuit board!proteetion!filnes, X-ray e:kl posupd emasking dilmseand: the (, 2

b]pyrldlﬂ(ea (5RS, 6SR, 7SR) - 6- Carboxy -7 - (2 (1,2 -
dlhydrox} - 2- nethoxycarbonylethyl) - 4- et hoxyphenyl - (3,4- me-
t hyl enedi oxypHarthiy wsay, dyentati labé-shapeid meateriad or the adhes1ve sheet,

(SRS, 6SR o SRbparards AN mEthGa Bi tﬁ@ ©3eht tndention makes it possible to reliably

bond an adhesive sheet to the plate-shaped material.
Finally, it is to be understood that many changes and additions may be



- di hydroxyethyl) - 4 - nethoxyphenyl- 5 - (3,4 - nethyl ene-

di oxyphenyl ) cycl openteno[ |, 2 -b]pyridine, (5RS, 6SR, 7SR) - 6-
Carboxy -7- (2 - (3 - hydroxy - 1 - propynyl) - 4 - nethoxyphenyl] -
5- (3,4 - nethylene- 25 dioxyphenyl )yxgcl openteno(1,2 -b]pyridine,

(5RS, 6SR, 7SR) - 6- Car boxy-7-[2-((2) - (3- hydr oxy - 1 - propenyl) - 4 -
nmet hoxyphenyl] - 5 - (3,4 - nethyl ene- MD 97/ 37665 .
PCT/US70/03737

di oxyphemadecta-theembedimentdesarihad ahors without departlng from the scope
SRS, 6SR & propenyl - 4
( aﬁ@)‘/ﬁ}) At Gﬁfl’i’é’i‘lw&[t{o?ﬁ §§ E):finé&ﬂ}tyﬂfeod‘;%(ﬁe&dfp °1a§’P§‘ propenyl)] (

, 2

met hoxyphen ene- enyl)cycl opent eno

-b pyridine, (5RS 6SR, 7SR) - 6 - Carboxy - 7 - (2 - (3 -

hydr oxy- propyl) - 4 - nmethoxyphenyl] - 5 - (3,4 - nethyl ene-

di oxyphenyl ) cycl openteno |, 2- b] pyridi ne,

(5RS, 6SR, 7SR) - 6- Car boxy-7-(2- (1, 2- di hydrox- yethyl) - 4 -

met hoxyphenyl] - 5 - (3,4 - nethylene- 10 dioxyphenyl)cycl openteno[1, 2

- b] pyri di ne, (5RS, 6SR, 7SR) - 6- Car boxy-7-(2- (1, 3- di hydr ox-
ypropyl) - 4 - nethoxypheny] - 5 - (3,4 - nethyl ene-

di oxyphenyl ) cycl opent eno[ 1, 2- b] pyri di ne,

(5RS, 6SR, 7SR) - 6- Car boxy-7-[2- (2,3- dihydrox- 15 vypropyl) - 4 -

met hoxypheny] - 5 - (3,4 - nethyl ene- di oxyphenyl) cyclopenteno [ 1,2
- b ] pyridine, (5RS, 6SR, 7SR)- 6- Carboxy - 7- ( 2 - (1,2,3 -
trihy- droxypropyl) - 4 - nmethoxypheny] - 5 - (3,4 - nethyl ene-

di oxyphenyl) cyclopenteno [ 1,2 - b ] pyridine, 20 (5RS, 6SR, 7SR ) -
6 -Carboxy- 7- (2 - (1,2,3- trihy- droxypropyl) - 4 - nethoxypheny] -
5 - (3,4 - nethyl ene- di oxyphenyl) cyclopenteno (1,2 - b ]pyridine,
(5RS, 6SR, 7SR) - 6- Car boxy- 7- (2- (1- car boxy- 2- hydr oxyet hoxy) - 4-

nmet hoxypheny] -2- propylamno - 5- (3,4 25 -

met hyl enedi oxyphenyl ) cycl openteno(1, 2- b pyridine,

(5RS,6SR, 7SR)- 6 - Carboxy- 7 - (2 - (1 - carboxye- t henyl oxy) - 4-
nmet hoxyphenyl] - 2- propylam no- 5- (3,4- nme- . WO 97/ 37665

PCT/ US97/ 03737 - 40 -

t hyl enedi oxyphenyl ) cycl openteno (1,2 -b] pyridine, (5RS, 6SR
7SR) - 7- (2- Ethoxycarbonyl net hoxy- 4- ne- t hoxyphenyl) - 6 - carboxy
- 2 - (N- propyl - N-- nethylamno) - 5 - (3,4 -

nmet hyl enedi oxyphenyl ) cycl openteno[ 1,2 - b]pyri- 5 di ne,

(SRS, 6SR, 75R) - 6 - Carboxy - 7 - (2- carboxymethoxy - 4-

met hoxyphenyl ) -2- (N-propyl - N-net hyl am no)-5- (3,4. -

met hyl enedi oxyphenyl ) cycl opent eno(1, 2- b] pyri di ne,

(5RS, 6SR, 7SR) -6- Carboxy -7- (2- carboxynmethoxy- 10 4 - met-hoxyphenyl) -
2 - methylamno) - 5 - (3,4 - nethyl ene- di oxyphenyl ) cycl opent eno
[1,2 - b ]pyridine, (5RS, 6SR, 7SR) -6- Carboxy- 7-

(2- car boxynet hoxy- 4- met hoxyphenyl ) - 2- (N, N-di net hyl am no) - 5-

(3, 4- net hy- | enedi oxyphenyl ) cycl openteno[ 1, 2- b]pyridine, 15

(5RS, 6SR, 7SR) -6 -Carboxy- 7- (2- carboxynet hoxy- 5- tert - butyl - 4
- met hoxyphenyl) - 2 - methyLamno -5 - (3,4 -

nmet hyl enedi oxyphenyl ) cycl openteno(1, 2 -b] pyri di ne,

(5RS, 6SR, 7SR) - 2- Am no- 6- carboxy- 7- (2- carboxy- nmet hoxy - 4 -
nmet hoxyphenyl) - 5 - (3,4 - nethylene- 20 dioxyphenyl)cyclopenteno[1,2- b
pyri di ne, (5RS, 6SR, 7SR) -6- Carboxy- 7-. (2- carboxynethoxy-

~ 4- met hoxyphenyl) - 2- [(N- benzoyl) - 3- hydroxypropyl am no] -5
-(3,4 -met hyl enedi oxyphenyl)cycl openteno[1,2- b pyri- di ne, 25
(5RS, 6SR, 7SR) -6- Carboxy- 7- (2 -carboxynethoxy- 4- et hoxyphenyl)
- 2- (3- hydroxypropylam no) - 5- (3,4-ne- _
t hyl enedi oxyphenyl ) cycl opentenol, 2 - b pyridine, WO 97/ 37665

PCT/ US97/ 03737 - 41 -



(5RS, 63R_IT7§BL__§__C6-LDDX§L 7- (2- carboxynet hoxy - 4- met hoxyphenyl)
-2- (2- hydroxyethylamno 5 -(3,4 - me- :

t hyl ened Ment eno( 1, 2- b] pyri dine, .

(SRS, GSR”m“mml “mu Xy - 5- (3,5 q7dimethox- 5 yphenyl) - 7 - (4 -

net hoxyphenyj cyel dberft efio(1,2 - b] pyri - di ne,

(5RS, 6SR, 7SR) - 6 - Carboxy -5- (3 -annnnxv - o - Ne- t hoxyphenyl ) -
7- (4- nethoxyphenyl) cycl opent enoll THIS SHEBT HABYBE ridine, 10

(5RS, 6SR, WiHA ’B éluAl&;EDsI S:( 3, 4fnet hmm@mxy ENY 5- met hoxyphenyl )
- 7- (4- net hoxyphenyl)cycl openten T pyk i di ne,

(5RS, 6SR, 7SR)- 6- Car box¥ (3 benzy| oxy 4- me- t hoxyphenyl) - 7- (4-
met hoxypl‘ﬂe An apparates @rn@mp ying angadhegive &hﬁetrwhidé inciudes a

5RS GSR 4 h o N
(7 tas ?‘IOX ﬁe%% f0§ g%‘%gswgrﬂﬁger]talbcorﬂﬁismg din oxyp enyl)
(5RS GSR 7SR)P gunaﬁxqglnqans’ 20 |

met hoxyphenyl )Hyﬁlﬁ?%ﬁgoa{,g 2 -b] pyrl d| ne
(5RS, 6SR, 7SR)

- @- car boxy- 5-
met hyl enedi oxﬁdﬁqﬁm éﬁ%g mgalqeapsz‘-or @pp}ym& the adhesive sheet to the

(SRS, 6SR flg-sKapédnmitegiappheny| ) - 6-car boxy-5 -
(3, 4-net Ienedloxyphenyl)cyclopenteno[l 2-b pyridine, 25

(5RS, 6SR, 7SR)- 7-(2- (4- imdazolyl nethoxy) -4 - met hoxyphenyl) - 6 -

car boxy -2.5 Tlfe?apbaranmt dswcmgu 1, wherdimtherplatedshaped eneiianiy 4, 2

bgﬁﬁgbg}%gymductor water and the’ plate-shaped material jgounting means includes

( 5RS, 6SR, & §éthicondudtdr wdfer mdsttin ngné'ans di hydro- furyl oxy) - 4-
met hoxyphenyl] - 6- carboxy- 5 - 4 - nethyle-

nedi oxyphenyl ) cycl opent eno[ 1, 2- b]pyrldlne

( 5RS, 6SR F.SRIhe- dppdratus of Chaifd 2¢ swHeruin the héatidyy disang|is ada Ftedtolﬂleat

nmet hoxypheny, #. et hyl ene- di oxyphenyl )cycl openteno[ |,
“b] pyri di Se]‘n1°°nd“°{°fwaf"(f5Rs 6SR 7SR) - 7 - - Acet oxymet hyI

car bonyl net hoxy- 4-nmet hoxyphenyl - 6- carboxy- 5- (3, 4 nme-

t hyl enedi pxy n o) N o i di ne . .

(5RS, 6SR, SR%%%ﬂﬂ%éﬁ#o%@ﬁﬁé’ Wé‘-zefﬁ’é’r @’g%ég@fg mea%g(‘%?ﬁ‘d-es suction

met hyl enemieany pddoyd the Semi¢anducter afgnhenyl ) cycl o- pent eno( 1, 2

- b] pyri di ne, 6 - Carboxy - 5 - (3,4 - nethyl enedi oxyphenyl -
7 - (4 - met hoxyphen%@)lcycl opent - 1,2 - dieno[ 1,2 - b][g/ri di ne, 15
6 - Carbdky The apga&atus oh€ldip annd1megmﬂm1ly¢atmg"mea(ns is adapted to heat

-rrethoxy %d%‘é%gﬁ t - 1,2 - dieno[ 2,1 - b]pyridine, -
(5RS, 6SR, OXy-2, 7-di net hyl -5- (3,4 - net hyl ened| oxyphenyl -
7 - (4 - nethoxyphenyl)cycl o- penteno(1, 2 -b] pyridine,

(5RS, 6SR, S i yl -
7 - Groy WO AN O PIAiRE2, WHMASH (5 ddnesiys shodts —
(5RS GSRIESRﬁantGFeSUarboxy 7- (2,3- dihydro- 5-ben- zofuranyl) - 5 -
(3,4 - nethylenedloxyphenyl)cyclo- 25 penteno(l 2- b] pyridine,

(5RS, 6SR, 7SR) - 6 - Carbox - hy dr ox- yethoxy) - 4 -
met hoxyphény| pgamatuSn@f é}a_ 63whqryu1 ﬁqubeatremstant resin m@ finozines 5

PCT/ U897/ 43 - pyl am no) - 5-
(3,4 - ylgrérslle%lo{) ;/) l e)bafzsf?crlets)lgglenteno 1, 2 - b) pyri di ne,

(5RS GSR 7SR) - 6-Car boxy 2- cycl opropyl am no- 5 - (3,4 -

et b1 engl omwRNgsprhtus of Cléify 2 %é}@ﬁpﬂﬁ‘yérhfd&id%ctoﬁwamfhgz

, (ISR) -
rret hyl i sdneans ingludes %bﬁr%@pgtabﬁ ng an ﬁytqmlmafmglpﬁbﬁ@t}on 7 - (4 -
ﬁﬁylhdldliﬂg the Qéﬁﬁ‘éﬁhdlictér wafet B){’fddéh@‘m and a central concave

5RS 6SR1§7 Car hox met h clo- 10 ropylamno) - 5 -
E3 4 - q;hglgugly( qppheﬂ w(lklhcompgegse air. propy )
thoxphenyl )cycl opent eno[ 1,2 - b]pyridine, (5RS, 6SR, 7SR) -

2-Bthyl amg noq - aﬁg:{ra?ug of Claina 2, QNQherem the heating means is provided inside

“ﬁﬁ'iim‘ii‘itﬁm i



- barb6§§€fﬁ?T‘_‘ﬂ“‘nEthexyphenyI) - 5 - (3,4 - nethyl ene-

dioxyphi"’ ,2 - b pyridine, 15
(5RS, 6S m ?jm [ 2- (2 car boxy 2- propenyl) - 4-
L' h '

nethoxypﬁenyl]t- amino - 5- (318 ne-

cyclopenteno (1,2.- b ]pyridine, (5K m@WHAS ®EENGhr boxy

- 7-12- (2 - carboxy- propyl) - 4- nmethoxyp eny iREPLACH | no -
5- (3,4 - nmethy- 20 | enedi oxyphenyl) cycl opent €niuempmmes ai ne,

( 5RS, 6SRrssgmicenductar Meafor mountingmiednSyet hyl ene- di oxyphenyl) -7 -
(2 - (3 - nethoxypropyl) - 4 - nethoxy- phenyl ] cycl-openteno[ 1,2 - Db
] pyridin

gﬁ 5@ i@ [2 - - A@etoxg tEg - 25
car bonyl éDhyﬂhe apparatus of an;uZ It alcsaa@nsmg q gomprﬁ%smn means for
thyle nedh@g@ﬁg&ubmﬂegi@m 'ih‘ﬁd@i p?essu?e I@Yhé gémiconductor wafer

(5RS, 6SR Car boxy - hydr oxyme- WO 97/ 37665
PCT/ US97/ 03737 - 44 -

t hyl car bQ!lf’ ef'l’il?’ }J)gara‘hls @S‘E@lﬁi&’dplwaﬁhérelﬁthé %ofnmeﬁbhﬁh@ﬂﬁs includes at
dloxypheny cyclo ntgﬁ -b] pyri di ne, 5RS, 6SR, 7SR) - 6 -
Car boxy l€ast ongpresg 50 e'E:arboxy- propyl) - 4 - nethoxyphenyl] -5 -

(3,4 - nethylene 5 dloxyphenyl)cyclopenteno | (,2 -b]pyridine,

(5RS, 6SR, 7SR X car 3 ylmethyl) - 4 -

met hoxypﬂ nyllﬁ\ tith{ ?gaéplylﬁgtm ive s CCWL'%’]BH&?; ﬂ@?c’fopent eno(1, 2

-b] pyri dth@rmoplastlc resin t() A ﬁg\aténal ,@ompn¥ing the stegs of( 2 -
éﬁ%%@ eng

car boxy ro : 2-1sopropylam no- 5- (3,4-ne-
thylenedloxypﬁﬁﬁ§ﬁﬁeééh ri di ne
(SRS, 6SR, 7SR) heﬁtm Eq:ﬂate-gh dd@maftéria anaoxy - 3- hydroxypropyl) -

f‘;mfﬁtyf‘é’ﬁéé’?ﬁ% t;ag;’{aﬁ;gm S5t Unds? pasye dp fhe Plats-shaped material.

(5RS, 6SR, 7SR ) - Ethylanlno 6- carboxy 7- (2- (2 - carboxypropyl) - 4 -
met hoxyphenyl net h hen cl openteno[ 1, 2
-b] pyri dﬁﬁe A'mettiod 3t appl)tlg %‘6@&‘%\'—‘8 Stht &%ﬁt Ciﬂ'hﬁ% a6-car boxy- 7-
(2 théim@PIetstm resiultb-a %}atmhbpsd pdeeteyital, coxﬁprlsinglthe stepbypfene- 20
dloxyphenyl)cyéla QRFH %ﬂe&éWE (5RS, 6SR, 7SR) - 6 -

ri
Car boxy - 7 mg{erbq’l()pyl ) - 4 - methoxyphenyl]- 2 -
cycl opentyl amheatmg&he adhesive sheet; amét hyl enedi oxyphenyl ) cycl opent eno[ (, 2-

SLPyE e, applyng the ne iRl bresf (RO taped Bl

- (3, 4- met hyl enedi oxyphenyL)cycl openteno( 1,2- b] pyridine,

(5RS,6SR, 7SR) - 6 - Carboxy - 7 - (2 - (2 - carboxy- WO 97/ 37665
PCT/ US97/ 03737 - 45 - propyl) - 4-
met hoxyphenyl] - 2- (N (nmethyl) isopropyl am no) - 5- (3,4 -

met hyl enedi oxyphenyl ) cyc |openteno( 1,2 - b ]pyri- di ne,

(5RS,6SR, 7SR) - 6 - Carboxy - 7 - [2 - (2 - carboxy- 5 propyl) - 4-

nmet hoxyphenyl - 2- (N - (nethyl)ethylamno ] - 5- (3,4 -

met hyl enedi oxyphenyl ) cycl openteno (1,2 - b ] pyridine, -

(5RS, 6SR, 7SR) - 6 - Carboxy - 7- (2- (2- carboxy - 2- hydr oxypr opyl ) -
4 - met hoxyphenyl ]- 2 - [N - (nethyl)propy- lamno- 5 - (3,4 -

nmet hyl enedi oxyphenyl ) cycl openteno[ 1,2 - 10 b]pyridine,

(5RS, 6SR, 7SR)- 6-Carboxy- 7- (2- (2- carboxyethyl) - 4- met hoxyphenyl
-2- (N, N-di et hyl am no) -5- (3, 4-net hy- | enedi oxyphenyl ) cycl openteno(1, 2
- b] pyri di ne, (5RS, 6SR, 7SR)- 6-Carboxy-7- [2- (2-
carboxyethyl) 15 - 4- nethoxyphenyl]-.2- N (ethyl)propylamno -5- (3, 4-
me- t hyl enedi oxyphenyl ) cycl opent eno[ |, 2- b] pyri di ne, .
(5RS,6SR, 7SR) - 6 - Carboxy - 7 - [2 - (2 - carboxy- propyl)- 4-

met hoxyphenyl - 2- (N, N di ethylam no)- 5- (3,4
- met hyl enedi oxyphenyl ) cycl openteno (1, 2- b]pyridine, 20

(5RS,6SR, 7SR) - 6 - Carboxy - 7 - (2 - (2 - carboxy- propyl) - 4-
met hoxyphenyl] - 2- (N - (ethyl) propylam no -5- (3,4

- met hyl enedi oxyphenyl ) cycl opent eno[ 1, 2- b] pyri di ne,

(5RS, oxXy - 7 - (2 - (2 - carboxy- propyl) - 4-

met how tyl_kasBeenlllerl/gcre':o‘r| dino - 5- (3,4 - nethy-




25 l'enedi oxyphenyl ) cycl openteno(1,2 -b pyridine;

(5RS, 6SR, 7SR) - 2- (4- Hydr oxybut yl am no)-5- (3,4 - met hyl enedi oxyphenyl ) -
6- net hoxycarbonyl - 7- [2- (2- ne- WO 97/ 37665

PCT/ US97/ 03737 19 - 46 -

t hoxycar bonyl propyl - 4 - nethoxyphenyl cyclopenteno (1 ,2 - b

] pyridine, - (5RS, 6SR, 7SR) - 2- | sobut yl - 6- car boxy-7-(2- (2-

car boxyp @§%@6§E nmet hoxyphenyl] - 5 - (3,4 - nethyl ene- 5
dloxypheﬁgs nteno(1l,2 -b pyridin
(5RS, SR, 7SR) - 2- But y ARPaRatis ey -applying a@hesz‘a?r sheets poxypropyl) - 4 -

”E} B;)r(?/grﬁgyl The g’dhes(lve 4he e h%ggg-e}gysred s?@ﬁ gé)rzné;ic %r%?l;gf eqns;[ L2
car boxy- m&ténahraapl&ﬁmdebasa&bﬂ‘,mxadﬁﬁi'vé ahd-a Rtleasecilppeaid is oﬁtpdt?e:d4

Tor s orfonugl UG RSN SRR Bl e st LEisad of 4.

met hoxy psemycondmstot Wafet isplacey] omarhmmm nable, hnd the waf’ér i{ Bedted by a

L R sl 1kt bt e, e g,

- met hoxypoléeryis| moged(ti-press the adlkesive sheenontw the heated 5vaféﬁ sé as to bond

R ki s el ey <

- (3, 4 -adhesiyeshest. ox'ﬂmnngzlc)lttmg umimstlbwqred to cut away any excess

??Rgogél?ﬁ éﬁi Eg@g&i'at bé‘% 'ﬂf“- Bﬁg%{f%nphery of Wdygg&;pﬂ;ﬁ% §uch 4

net hoxy pe¥e¢sss|adhesiye tanat‘anal iswqundiupZn a sheettvinidenp q:m;anherinl )

| 5 Ca b
cyel Ogef‘ﬂ%‘ﬂehlstgg e 1 'suptale: 9 the &%ﬁr C}ng}ck fo gﬁé&ﬁi@éﬁ cad then® PP
(et hyl ) padipehip 1s cu out, vABier shishis done, each chip is picked up from the

PCT/ US97§ | am no]- 5 -
(3,4 - %g?%%%iaggydﬁ en;ﬂ ed to %e&gi eno Yia thf adh%:glve ?}Tepe)"rl di ne,
(5RS, 6SR, 7SR) - 6- Car boxy- 7- (2 (2 car boxyet hyl)

-4-nethg¥%£h yI] 2-[N- (nethyl)ethylam no-5- (3,4-ne- 5
t hyl enedi 0Xyphenyl ) cycl openteno(1, 2 -Db] pyri di 1S SHEET BEEN
(5RS, 6SR, 7SR) -2 -Sec-butyl am no- 6- carboxy- !7?* A

| e

car boxypropyl)- 4-net hoxyphenyl- 5- (3,4-neth REPl
ned|oxyphenyl)cyclopenteno[l 2- b] pyridine, ' (5RS

6SR, 7SR) - 6- Car boxy- 7-[ 2- ( 3-carboxy-2- 10 nethyl propyl) -4- nethoxyphenyl
-2- propylam no- 5- (3,4 - met hyl enedi oxyphenyl ) cycl openteno [1, 2

- b] pyri di ne, (5RS, 6SR, 7SR) -6-Tert-but oxycarbonyly-7- [2- (2
- met hoxycarbonyl - 2- propenyl) -4- methoxyphenyl] -5- (3,4 -

met hyl enedi oxyphenyl) - 5- (3,4 - nethyl enedi oxyphenyl)cy- 15

cl openteno(1,2 -b pyridine, : (5RS, 6SR, 7SR) - 2-

(1- Et hyl propyl am no) - 6- carboxy - 7-(2-'(2-carboxypropyl)-4-
met hoxyphenyly] -5- (3, 4-nme- t hyl enedi oxyphenyl ) cycl opent eno[ 1, 2
-b] pyridin (5RS,6SR, 7SR) - 6 - Carboxy - 7 - (2 - (2 -

carboxy- 20 propyl) -4- nethoxyphenyl] -2- tert - butylamno -5 - (3,4 -
nmet hyl enedi oxyphenyl ) cycl openteno[|,2 -b pyridine,

(5RS, 6SR, 7SR) -6- Carboxy--7- (2- (2 - carboxy - 2 - propenyl) - 4 -
nmet hoxyphenyl]- 2 - isopropylamno - 5 - (3, 4 -

met hyl enedi oxyphenyl ) cycl openteno (1,2 -b]pyridine, 25

(5RS,6SR, 7SR) - 6 - Carboxy - 7 - (2 - (2 - carboxy- propyl) - 4-
nmet hoxyphenyl ]- 2- cycl ohexyl am no- 5- (3, 4-me-

t hyl enedi oxyphenyl ) cycl openteno 1,2 - b pyridine, and WO

97/ 37665

PCT/ US97/ 03737 48 isonerically

pure conpounds and pharmaceutically acceptable salts thereof.

Preferred are (5RS, 6SR 7 SR)-2-butyl-6-carboxy-7-[2-(2-caboxypropyl) - 4-
met hox mhe [HabBeeh Reglaced Mt Yyl enedi oxyphenyl ) cycl opent eno[ 1, 2 b] pyri di ne,
(5RS, GSR " lm fyl am no- 6- car boxy- 7-[ 2- (2- car boxypr opyl )

4- nethox

4- et hyl enedi oxyphenyl ) cycl opent no[ 1, 2- b] pyri di ne,
and isonmerica onpounds



t her ¢of Especially preferred are nost potent endothelin

antagoni stic isoners selected from the group consisting of

(5R, 6S, 7S) - 2- but yl - 6- car boxy-7-[ (R) - 2- ( 2- car boxypr opyl 4.

met hoxypheyl ] - 5- (3, - met hyl enedi oxyphenyl ) cycl openteno[ 1, 2 -b] pyri di ne,

(5R 6S,7S)-2- butyl-6-carboxy-7[(S)-2-(2 .

car boxypropyl ) - 4- net hoxphenyl ] - 5- ( 3, 4-
nethylenedioxyphenyl)cyclopenteno[l,2-b}gﬁﬁ&ﬁne, (5S, 6R, 7R
)-2-butyl-6-carboxy-7-[ (R)-2-

(2- car boxypropyl ) - 4- met hoxyphenyl ] - 5- (3, 4- net hyl enedi oxyphenyl ) cycl opent eno
| ,2- Db]pyridine, (5S, 6R, 7R)-2-butyl -6-carboxy-7-]
(S)-2-(2-carboxypropyl)-4-met hoxyphphenyl ]-5- (3, 4-

met hyl enedi oxyphenyl ) cycl opent eno[ 1, 2- b] pyri di ne,

(5R, 6S, 7S) - 2-i sopropyl am no- 6

carboxy-7-[ (R) - 2-(2-carboxypropyl) -4-met hoxyphenyl ] -5- (3, 4- net hyl enedi oxyph
enyl)cyclo- penteno[l, 2-b]pyridine, (5R 6S,7S)-2-isopropylan no-6

car boxy-7-[(S)-2-(2-carboxypropyl)

- 4- met hoxyphenyl - 5- ( 3, 4- et hyl enedi oxyphenyl ) cycl opent eno[ 1, 2- b] pyri di ne.

(5S,6R, 7R)-2- isopropyl am no-6-carboxy-7-](R)-

SUBSTI TUTE SHEET (RULE 26) WO 9 [@g?

PCT/ US97/ 03737 < -~ 49 - 2- (2 -
car boxypropyl) - 4- net hoxyphenyl—/’SS_> - mgphyle-

nedi oxyphenyl ) cycl openteno[ 1, 2 +btpy@i di ne and
(5S,6R 7R) - 2 - isopropyl am no-%6- car y- 7- [(S) - 2 - (B - S
car boxypropyl) - 4 - nethoxyphenyll - 5 - (3,4 - nmethyl epe-

di oxyphenyl ) cycl opent eng e.
conpounds formsalts wifh variousyrzgggam
these salts are al so=wthig the sclopexof ¥
ammoni um sal ts, al ka®i ! i Ee\ $0
al kaline earth netal salts |ITke culggum
organi c bases; e.g., dicyclohexy¥Vam N- net hyl -D-glucam pe, salts
with amino acids |ike argimnne, |ysi'ne ahd e lidge. Also, salts with
organi ¢ and inorganic acids may be prepar‘ed:\f.g.g HC1, HBr, Herrn]SJerr],
Herr]PJerr met hanesul foni ¢, tol uenesul fillC _@nlei fumari c, _
canphor sul fonj c. <the carl re disclosjed in

ounds dekcrj Hed ggxe
VW95/05374,qgu3cﬁsclosu@a, of ich is incdtgoatdd=hd}¢i n by reférence,
and can be Egspared by the t [l gonerical ly} pure

The @bovetyescl i bed
¢, 0r gani ¢ "gci ds.4nd peses and
mventiogé?§ue sal t s{ £hcl ude

uhand pqtedsi um sal t s,
nma fum salts, saltsf with

s descri Bed: t:hendi n.

conmpounds t eof can be prepg from the| gorir eggondilpg i someric |ngxture,
for exanple, by neans of chro qgr aphy_using |chiirjal d¢pllugh. < WO

97/ 37665 : - rl | R

PCT/ US97/ 03737 1 50 The

unds of Fokil alil, i feliudi ng t heilr

above endot hel i n ant agoni st g§ I
jve iin theal

pharmaceutical |y acceptabl e s3 are revention [and/ or
treatment of heart failure (i.¢.] cong®ijVeé\|healtl fai|dre) and
veritricular dysfunction (synptérmatic an@-€akynptomati 6. Among tHe

conpounds of Formula | useful in the tre ent of Tieart failure and
ventricul ar dysfunction is an isoneric_nixlb e of (5RS, 6SR, B
7SR) - 2- but yl - 6- car boxy-7-[2(2 —
car boxypropyl ) - 4- met hoxyphenyl ] - 5%, 4net hyl €edi oxyphenyl ) - cycl opent eno[
,2-b]pyridine. This isoneric mxjur® was chronmat ographed using a cg ral
colum and the nost active isoq%r ©+) (58, , ™
7R*)-2-buty|-6-carboxy-7-[2-(2«0:{3:xypropyl)- t hoxyphenyl | -5-(3, 4

net hyl enedi oxyphenvl ) cycl opent éRo b] pyri di e, hereinafter refdrred to
as Conmpound 1, was identified and isol ateé.. gg@ Exanpl e 1. The
instant invention relates to a nethod of preventing and/or treating heart
failure and ‘ventricular dysfunction, including but not limted to
congestive heart failure, in a warm blooded ani mal which conprises

adm nistering to the warm bl ooded animal in need of such treatment a
therapeutically effective amount of a conpound of Fornula 1. Additionally,
the admnistration of an endothelin antagonist for the treatnment of heart
failure and ventricular dysfunction a) may cause regression (i.e.
reversal) of heart failure and ventricular dysfunction; b) may prevent

hi st ol ogi ¢/ nor phol ogi ¢ changes in end organs, such as heart, vascul ature
and kidney associated with heart failure and ventricul ar dysfunction; and
c) may al so nanage secondarily any of the follow ng conditions renal
failure, atrial flutter, atrial fibrillation and ventricular arrhythm a.

— M o Y M N L N Y B 1 . R




SUBSTI TUTE SHEET (RULE 26) WO 97/ 37665

PCT/ US97/ 03737 . - 51 - The
endot hel i n ant agoni stic substances above descri bed may be used in the
formof drug formul ations suitable for parenteral admnistration, oral
adm ni s- tration or external admnistration by mxing themwith 5
solid or liquid excipient carriers knomg in this field. The drug
formulations include a liquid formul ati dkh as an injection

formul ation, an inhalant fornulation, a syrup formul ati on or- an

enul sion, a solid fornul ation such as tablets, capsules or granules,
and an external 10 drug such as an ointnent or a suppository. Furt her,

t hese drug formul ati ons. may contain additives which are commonl y

enpl oyed, such as an adjuvant, a stabilizer, a wetting agent, an

enul sifier, an absorption-pronoting agent or a surfactant, as the case
requires. As the 15 additives, distilled water for injection,

physi ol ogi cal saline, Ringer's solution, gl ucose, sugar syrup,
gelatin, vegetable oil, cacao butter, ethylene glycol, hydr oxypr opyl
cellul ose, | actose, sucrose, corn starch, magnesi um stearate and talc
may be nentioned. 20 The dose of an endot hel i n ant agoni st
varies dependi ng upon the manner~g e cymmvis Qe age and

body wei ght of the patient and thg i \
treat ed. However, a typical 1
is oral admnistration or 2

daily dose

in the case of oral (Sstration tN an adulgapatient iy fromO.1
to 100 ng/ kg body wei ghtw e daily dode i 8¢ hesease
PCT/ US97/ 03737 o =52 )

al one. Exampl el o
car boxypropyl ) - 4- net
met hyl enedi oxyphenyl
and (-) conpound o

- colum ( Dai chi ;
col um chiral’pak AD (Dai cel),
hexane: i sopggpano

1.1 g of ra te
separation repes

N

;

A\
" TA

R
Ny

NaOH. The organi c phassa
Na[err] SO, . The sol vent
was purified by col umd—clt
el uent; hexane(Z)IACGEt(l
solid was triturated in water
powder (2.249).



[errJH NMR (300 MHz, CDCl[err], [err] ppm); 0.84 (3H, t, J=7.3Hz),
1,18-1.35 (2H, m, 1.31 (3H, d, J=6.3Hz), 1.40-1.56(2H, m, 2.55-2.72 (3H,
m, 2.88-3.02 (1H, m, 3.36 (1H, dd, J=5.6Hz, 13.1Hz), 3.60 (1H t,
J=9.7Hz), 3.75 (3H, s), 4.58 (1H, d, J=9.7Hz)m 4.99 (1H, d, J=9.7Hz), 6.00
(2H, br s), 6.70 WD 97/ 37665 - 53-

PCT/ US97/ 03737 (1H, d, J=2.7Hz), GHHS (l H d, J=1.4Hz), 6.785 (1H, dd,
J-2.7Hz, 8.6 Hz), 6.81 (1H, dd, J=1.4 /f Hz), 6.84 (I H d, J=7.9Hz),
6.94 (1H, d, J=8.6Hz),7.06 (1H, d, J=7.9Hz), 7.33 (I H d, J=7.9Hz)

[err] 20=+ 46. 1[err] c=1, CNerr]OH Rf value: 0.40 (E. Merck, Kieselgel 60

Fl[err] /chloroform The isonericallyY pure conpound is hereinafter
desi gnat ed as Conpound 1. WO 97/ 37665

PCT/ US97/ 03737 - 54 - Step A

| mpl antation of Instrunentation Five farmpigs of either of sex
and wei ghing 34.52.5 kg were sedated with ketam ne hydrochl oride (25 ng/ kg,
i.m) and xylazine (6 ng/kg, i.m). After tracheal intubation, general

anest hesi a was mai ntai ned w t pTsofturane 520 vot¥ T oxygem 114 ng
sterile surgical technique, 4 |left thoracotonmy was perfornmed at thef[jijfth

i ntercostal space. Cagl?t e¥’s made of Tégomot ebi (Norto&{ Per f or man¢g
Plastics Co., Akron, ere i opl antea| 2t B¢ descendi aorta, |efpiand

right atria for neasuriefrent of ressﬁl'ré'._@\__s_gH'd-stat_e iniature p

ventricular (LV) cha
pressure (LV dP/dt)s AN SIS Fecd, NY was
pl aced around the Jaifr-p ! : ment-of bl ood fl pv}] One

pair of piezoEl ectri ¢ S If re inplanted pp
opposi ng anterior angi\posteriof 24 LY, of the LV to neapyre
the short-axis inter g IS Al ingRment vof the endocardi &
crystals was achi eve¢l dyTHgr sucghdabfIphait$ 'gn by positioning the
crystals so as to obfai m-d-sy nlal‘.' b .1]|§;TE-§): catest anpli e and shpnt est
transit tinme. A pacinpg ead del; .na”-iiiﬁ.; ‘* i lis} |MN)
was attached to the fight ¥entTi ¢y I il e | { aci ng
| eads were attached {lo-the-4=Bl 1@ Npfimendgde b
coronary argary wgg” Eolat ed. @f iv .I.r? d /oon
tubi ng, were ant e.‘d"prmd'rrﬁ ; o al | man gi nal
branch. The(®ir " anfr-cat het erd l’ \nA iz p¢, the
i nci si on wagcl osed _ l;n::l:aym'sﬁ i i s el gque Cavity
See Figure 8. 8 J:fi::'.:::'::l::"}(: |i 3 | \Vbh Ir :
Henodynami ¢ recor di ngs-wer&-matstd kB! b AT E.
TEAC, Montebello, CA} and & multi -" af] E

PCT/ US97/ 03737 N~;sci||§$ggapl‘£‘8()‘ Z Ch—H
Aortic and left atfial pressiyr®s d using §rain gauge
manoneters (Statham | [|nstrunents.-Xxng e"\;} S~ wWhich were calibratgd]in
vitro using a nercurli - HIOREESEI ARt [ the fluid-filled cafheters.
The solid-state LV [iprasy AN~ Ra S aqr_sg,al i brated with aorti gl

|l eft atrial pressure measur emamds. LY, §P/adt “was obt ai ned by

el ectronically diffeferfiating tjhe \‘-LSZ\pKé?surQ. signal. Blood fl ow wts
measured using a vol pmenf | ow rret 208, Jragsoni ¢ System Inc., |fhaca,
NY). Mean arterial pgessure, 1) at ral gssures, and pul nonaryj bl ood

gl ifier filter. Stroke
the quotient of J a0 out put and heart]|| ate.
{zed by body wei ght to yield cardi ac i ndgpe
an ultrasonic transit-tinme di nmension gatge
Inc., San Diego, CA). Total periphe

vol unme was cal cul at ed
Car di ac out put was norna
di mensi on was measured wt
(Mbdel 203, Triton Technol o
resi stance was cal cul ated as
cardiac output. LV short-axis end- di astolic di nension (EDD) was neasured
at the beginning of the upstroke of the LV dP/dt signal. LV end-systolic
di mensi on (ESD) was neasured at the tinme of maxi mum negative dP/dt. The
percent shortening of LV internal dianmeter was cal cul ated as

(EDD- ESD) / EDD* 100. LV nean velocity of circunferential fibre-shortening
(Vcf) was calculated fromthe  dinmension neasurenents using the follow ng
f ormul a: ( EDD- ESD)/ EDD/ Ej ection tinme (sec'). Eection tine was neasured

as the i nterval between maxi mum and m ni num LV dP/dt. A cardi ot achoneter
triggered by the LV pressure pul se provided instantaneous and conti nuous
records of .heart rate. Step C Heart Fail ure Model

Experiments were initiated 10-14 days after surgery, when the pi gs were

c 1 1 o I Y M . S N N LR 1 M



cohpOuﬁd al so were conpared using Student's t-test for paired data with a

Bonf err oni

Statistical

correction. Al

PCT/ US97/ 03737

Experi nment al

Henodynam

were perforned after 2 cycl es of

nyocar di al

of heart failure.
quietly restrained in a sling.

pr ot ocol
c study with Conpound |

after the
experi nmen

i schem a injury,
During the

NaHCO err] (10% by Vol ) and 0.9% sal i ne

of 2 ng/mM. was studied in four conscious

of .0.5 ng/kg was injected intravenously

henmodynam

cs were continuously recorded

ani mal
ts,

usi ng an endot hel i n antagoni st:

tad@&ﬂ&cp

val ues are expressed as the nean + S. E.
significance was accepted at the p<O 05 | evel.
67

WO 97/

Exampl e 3

Compound 1
Henodynam ¢ experinents
acing in the presence of

St

37665

ep A

had achi eved a stable state

t he pigs were consci ous and
Compound 1, dissolved in saturated

(90% by Vol) at a concentration

pigs with heart failure.

over a period of 2 m nutes,
before and 90 m nutes foll ow ng

A dose
and

injection of Compomid 1 inh all 4 pigs. In two of these pigs, recording
continued until 3 hours follow ng injection of Cbnpound 1. The vehicle
was tested on separ gre—dgyss ‘

cunul ative bolus doges in 0.1
GCsgka, Japan)|

Institute, Inc.,

pur pose, the effect}d

of intrajenogs inject®™o
(enal aprilat),

at dgses of 1 rg/kg and 4 ng/

days in three of the¢ pigs that| were- gsed--6-sf udy

addi ti onal pig. Conpound 2 mat"ﬁlssokyed in

Basel i ne Henodynami ¢s Bef or e #gni Aftép Devel

Fai lure Tabl eg-ti-and-2Vsudmmaii

and system c vasgul ar dynar1Q§_Q§§QIé i.feh

after heart fakl §i e i NOUCEL h’f‘sdr'lt‘al 5§r

conbi nation with I ntermt tnec adhycqr

Heart fail ucg resul} f ngm rﬂﬁéast'Q'

the presence of nyo¢ S RasESaa i e

i ncreases i V end; =L /0 f

end-systoligEEianetu o (+ b1l 1 m m He—r—mp] [anf | kR fef t
atrial presstre (+ 1P[ mHY flflbrm{ 42, ol e HP] B~ &Y 1 r &kt onal
shortening, Vcf. an WOIIP74 37 695| | LN | & 1N

PCT/ US97/ 03737 ! - -) i ppex| & pnit] qantly
decreased by 454, S 11 and 44B%4 [ eqpddtli gy A\ T etalr T
peri pher al resi st ang) Eased| si(dnilfl] cqn ; N . ile peanh
arterial pressure a at £ r ¢ [lung¢hpndeld. addi t)jdmt t o1t hepe
henodynam ¢ changes b kh h Fi purlelds hd/ 2, art flai | pne,
particularly at the cd| Bt podd, qps char ﬁ rijged] b nprexi al ||

peri pheral and pul m i . i (1 TV é Bhgel i ne
Left Ventricular Fu d|fan S i gp W th
Heart Failure. == ) S = Hear t
Failure LV End-Di astolic D a[gat eE: S&d I~ :ZO@'_. +3$* LV.

End- Systolic D aneter (m) =+ 31o2 70 @ raeti onal
Shortening (% 22.3+1.5 19, 371.9* o

1.10.1 0. 60. 0* LV dP/dt (nmHg/ sec) 12153

1681+184* * Significantly different fromcontr . ta are an SE
w th n=3, except that LV dP/dt n=4. Tabl e ing Cardiac
System ¢ Henodynam cs in Controls and U Pigs wt Fbart
Fail ure. Heart Failure

Mean Arterial Pressure (nm Hg) 903 88+5 Mean Left Atria
Pressure (mmtHg) 4+2 233* Cardiac Index (m/m n/kg)

123[err] 11 86+9* Total Peripheral Resistance 0. 73+0. 06

1. 04+0.09* (mHg/ M/ m n/kg) Heart Rate (beat/mm 1394

143[err]5 * Significantly different fromcontrol. p<0.05. Data are nean +
SE with n=4. . WD 97/ 37665

PCT/ US97/ 03737 - 59 -
Ef fects of Conpound 1 on Henodynamics in Heart Failure The
time course of henpdynanic changes follow ng i ntravenous adm ni stration

of Cbnpound 1 (0 5 ng/kg) are shomn |n Flgures 3 and 4. Tables 3 and 4

o, T I ]

Step C

N 1 oy e L o v ~



61 Table 4: Effects of Intravenous Injection of Conmpound 1 (0-5 ng/kg)

on Cardi ac and System ¢ Henodynam cs in Conscious Pigs with
Heart Fail ure. ' _

Change from Basel i ne Basel i ne
15 mn 60 mn Left Atrial Pressure 23[err] 3
-4[err] 2 -2[err]2 ( nmHg) Mean_Arterial Pressure (nmHg) _
88[err]5 -10[err] 1* Car di ac | ndex (n5/ il¥ kg) 86[err]9
+14[ err] 2* +13[ err] 2* Total Peripheral Resistance

1. 04+0. 09 -0.25[err]0.03* -0.024[err]0.05 Heart Rate (beat/m n)

143[ err] 15 +55 +7[err]5 *Significantly different from
basel i ne, p<0/025. Data are nean[err] SEwith n=4. Step D

Ef fects of Conpound | conpared with Conpound 2 in Heart Failure

Figure 5 conpares the effects of the intravenous am ni strati on of Conpound
1 (0 5 n'g/ kg) and giotic—2—ferat-anr+ t /kg) on
total peripheral resistance in conscidys pigs with heart failure)] Wile
the effects were not/ dose-dependent, suggesting nmaxiwmal effect, Roth doses
of Conpound 2 did siigni figgantly reduee Jtthe tot @ periBheral resigtance to

[Tan)

a simlar level througho®@ 90-m nut eSbrder vat i oh pertigd. The redugtion in
total peripheral regist ynce hy adnini sfifr ag (0.5|my/ kg)
was greater than tha in by el N dgs .Fiogne &
conpares the changeg in t p ¢ Narc™ gut put
and total peripherall resj ¥ Mt e rapHon of

Compound 1 or Conpound 2.
SUBSTI TUTE SHEET (RULE 26)
PCT/ US97/ 03737 0 ;
Effects of ET-1 in the Abse e pf Conpound | 0 in
Heart Failure © ~ effects of cum f

i ntravenous bol us i njTesil o dose of -
arterial pressure, meancbef{t atrif
and heart rate beforeg ard tep T
at a dose of 0.5

in mean arterial pfessurer n@Ea
resi stance. o) Hear t
hemodynam ¢ ™
adm ni strat of
Compound 1 gbe
ET- 1.

el evat ed vascul ar
i n conscious pi gs
greater than t hat fof 1 ng/
effects of Conpound 1 I t
recept or ant agoni 9m si fite
wer e mar kedl y att ehuat ‘td by
97/ 37665

- 63 - VWHAT |S CL
treating heart fail
conprising to the
t herapeutically eff

255a

| VED ljIS:
re gnd—v
ar m bl ooded
ctive anp

& hngy or
gncH o T 3 W lefR ani mal
need "of SuéB treftnent
dotihé€Pi AMNCAgONi $P | of 1 Tg

ilh
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-]

formul a: [err] Fqut flcal | y accept abl e||sAfjtl t her eof
wher ei n: each of/ Arferr] ap [ [ =-ndependent Iy a_Whenyl group, a
t hi enyl group, a pyridyl gr i N (et ur anyl
group or a dihyd obenzof ur &h 1) —J—mef—e?-ﬁﬁaﬁ—eﬁh— nydr ogen
aton(s) on the arondic repl aced vvitvlto4grouns

sel ected from the group cENg=sd i a4 hal ogen @ om a hydrokyl

group, an am no groyp, a carbo a C[err]-C['é"fr] al koxycar bonyl
group, a nobno- or di= C[ (SIM| ] = Cr|_ ISIm| =t It\j: T noceat buny: gl{Up, a
carbanoyl group, .a tetrazol-5-yl group, a nethyl enedi oxy group, a
Cerr]-Cerr] al koxy group, a Cerr]-Cerr] al kenyloxy group, a nono-
or di- (Jerr]-Cerr] alkylam no group, a Cerr]-Cerr] alkyl group, a
Cerr]-Cerr] al kenyl group and a Cerr]-Cerr] alkynyl group
(provided that the d({err]-Cerr] alkoxy group, (err]-Cerr]

al kenyl oxy group, nono- or di- ({derr]-Cerr] al kyl am no group,

Cerr]-Cerr] alkyl group, Clerr]-Clerr] al kenyl group
- 64 -



and Cerr]-Cerr] alkynyl group nmay be substituted by 1 to 3 groups
sel ected fromthe group consisting of a phenyl group, a pyridyl group,
an i mdazolyl group, a hydroxyl group, a (err]-Cerr] alkoxy group,
an amno group, a mono- or 5 di- Cerr]-Cerr] alkylamno group, a
hydroxy Cerr]-Cerr] al kyl car- bonyl group, a (err]-Cerr] acyl oxy
Cerr]-Cerr] alkyl carbonyl group, a rboxy Cerr]-Cerr] :

al koxycar bonyl group, a carboxy cl[err] @[/gﬁ al koxycar bonyl
Cerr]-Cerr] alkoxycarbonyl group, a ({err]-Cerr] al koxycar bonyl
group, a nono- or di- (derr]-Cerr] alkyl- 10 am nocarbonyl group,
a carbanoyl group, a (err]-Cerr] Erl | Kyl sul f onyl am nocar bonyl
group, a tetrazol-5-yl am no- carb 9 group, a carboxyl group,
SO[err]H, PO[err]Herr], a tetrazol - 5-yl group, a

2- oxo-3H 1, 2, 3, 5- oxat hi a- di azol -4-yl group and a

5- oxo-4E- 1, 2, 4- oxadi azol -3-yl 15 group (provided that when a-
hydroxyl group and a carboxyl group are selected as substituents,

t hey may together forma | actone rl( §)) each of Rerr], R[err]
and Rlerr] is independently a hydrogen atom a hydroxyl group or a
Jerr]-Cerr2@d kyl group, or RL and R2, 20 or Rerr] and Rlerr] together
forma single d; Y i224b group #20CO- R err] (wherein R4 is a

hydr oxyl group an anfi no Qbaup,Wa err]225err] al k227 group, a nono-
or di- 372]2@ h Lot al

al kyl sul fonyl am Ul _an ar \/
Cerr]-Cerr] {2 I i 40/Q
aton(s) on thg a I ase

ryI
f ogen

aI kyl
AR D7/ 37665

group), SO[err}H St 55,9/ : ;

PCT/ US97/ 037371 b S3H1,
2, 3,5-oxathiadia P28 y W/ 1o

5- 0x0- 4H 1, 2, 4- oxpdi 8238-[3-y| gmup; ANP22 A 283a-.g F‘pup’W%:B\ )f or s

t ogether with the} gdjace car2h- carbon doubl e bontl a 233 or 6-
menber ed 5 hetgdoaro icY T including. 1 to 4 Thetero atons
sel ected fromthe[droup c EE’KMB d an oxygen atom
and a sul fur aton] (Jprovi dedLt opt]i hydr ogen at ons on
t he heteroar @ptalk |ri ng may be '
am no group, a ri-Clerr] #8g al koxy group,)a CJerr]-Cferr] alkylthio
group, a hal ogen om a cyano group, a 290 group, a nono- or di-
clerr]-Cerr] al kyl am no group which rray be substituted by a hydroxyl
group at the alkyl nmoiety, a (Jerr]-Cerr] cycLoal kyl am no group - which
may be substituted by a hydroxyl group at the 15 alkyl or alkylene
noiety, a (err]-Clerr] «cycloalkyl c[err]-Cerr] al kyl am no group
whi ch may be substituted by a hydroxyl group at the al kyl or al kyl ene
moi ety, an N-(C[err]-Cferr] alkyl)-N-(C[err]-Clerr] cycloal kyl)am no
group which may be substituted by a hydroxyl group at the al kyl or
al kylene 20 noiety, an N-(C[err C[err] al kyL) - N-(aroyl)am no group
whi ch may be substituted by ha: group at the al kyl
ro
no

hydr oxyl group, an

| 19 |
noiety, a Jerr]-Cerr] cyclic imno Ki ch may be substituted
by a hydroxyL group at the al kyl ene a carboxyl group, a
Cerr]-Cerr] al koxycarbonyl group, _af

| 25 group, a (err]-Cerr]
al kanoyl group, an aroyl group, or a Cerr]-Cerr] alkyl group,

Cerr]-Cerr] Ebo)alk group, giif1-Clerr] cycl oal kyl c[err]
-Cerr] alkyl gro Cl err 224 hfH4enyl group or

WD 97/ 37665 R NS97/ 03737

- 66 - Cerr]-Cerr] al kynyl tn q c? be substituted by 1 to 3
substituents selected fromthe group jh&+-S g‘z@/ a hydr oxyl group,

an amno group, a Cferr]-Cerr] alkox
Cerr]-Cerr] al kylam no group, and
i ncl udes one or nore nitrogen atons, the nitrogen atom(s) nay be
oxidized to forman N oxide gr oup) \\ a pharmaceutically acceptable
salt thereof. 2. The method\Xx¥ Claim 1l wherein Ais a group
which forns together with the adjacent carbon-carbon 10 double bond a 5-
or 6- nmenbered nitrogen-containing aromatic ring or the
corresponding N-oxide ring (provided that optional 1 or 2 hydrogen
atons on the

gr oup and a nono- or di-
\the 5 heteroaronmatic ring



het et oaromatic ring nmay be replaced with a hydroxyl group, an am no
group, a CJerr]-Cerr] alkoxy group, a (Jerr]-Cferr] 15 alkylthio group,
a nono- or di- Cerr]-Cerr] alkylamno group whi ch nmay be substituted
by a hydroxyl group at the al kyl moiety, a CJerr]-Cerr]

cycl oal kyl am no group which may be substituted by a hydroxyl group at
t he al kyl or al kyl ene noi ety, a C[&r(]-C[err] cycloal kyl CJerr]-Cerr]
al kyl am no group which 20 my be subs lﬁixiby a hydroxyl group at the
al kyl or al kylene moiety, an N((err]-Cerr] alkyl)-N(Cerr]-Cerr]
cycl oal - kyl )am no group which may be substituted by a hydroxyl

group at the al kyl or al kyl ene nDietng al kyl)-N-(aroyl)am no
group which nay be substituted by 25 (ﬁy oxyI group at the al kyl

noiety, a CJerr]-Cerr] cyclic i mno group which nmay be substituted by
a hydroxyl group at the alkylene noiety, or a err]-Cerr] alkyl
group, Cerr]-Cerr] WO 97/ 376651

PCT/ US97/ O3737 - 67 - cycl oal kyl
group, ({err]-Cerr] cycloalkyl Cerr]-Cerr] alkyl group,
Cerr]-Cerr] alkenyl group or (Jerr]-Clerr] al kynyl group whi
substituted by 1 to 3 groups selected fromthe group C
hydr oxyl group, an am no peup. a Clerr]-C@8 5 alk roup and a
mono- or di- Cerr]-Cerr \bLgylantn- a34¢ net hod of

Claim1l wherein Ais a grou th the adj acent
car bon- car bon doubl e bond 2z e, pyridazine, pyrazine
or thiazole ri(g) each of Arlefr]-and g dependently a 10

phenyl group, a thienyl gretp ef grj‘hl' arnyl group wherein
an optional hydrogen at g s)--on-the el 3 2
with 1 to 4 groups 2 d . . g0 consisting of a hal ogen
atom a hydr oxyl Tl ] et hyl enedi oxy group, 15

a (Jerr]-Cerr] al koxy éﬁﬁgoxy group, a nono-

or di- (Jerr]-Cerr] al kyl am “rr]-Clerr] al kyl group, a
Clerr]-Cerr] alkenyl araup, And 3 Clerr] al kynyl group (provided
that the said C[e gaé[err] group, Cerr]-derr] alkenyl oxy
group, mono- or di- Cferr]-Clerr] alkylamno group, Clerr]-Clerr] alkyl 20
group, (err]-Cerr] alkenyl group and C[err] Cerr] al kynyl group may

be substituted by 1 to 3 groups s:#g&ted romthe group consi sting of
a phenyL group, a pyridyL group, 2%2n group, a hydroxyl
group, a ({err]-Cerr] alkoxy A anlno group, a nono- or

di- CJerr]-Cerr] alkylamno 25 crqup»~a- y XY, %] derr]

al kyl car bonyl @B9up. a Clerr]-denr]- “-'-HCVFOX %? rr]-derr]

al kyl carbonyl "~ group, a carboxy E%e%#} G%ef++J al koxycar bonyl
group, a carboxy (err]-Cerr] alkoxggqrbonyl WO 97/ 37665

PCT/ US97/ 03737 W -68 - Clerr]-Cerr]
al koxycarbonyl group, a ({err]-Cerr] alkoxycarbonyl group, a
nono- or di- Cerr]-Cerr] al kylam nocarbonyl group, a car banoyl
group, a ({err]-Cferr] alkylsulfonylam nocarbonyl group, a
tetrazol - 5-yl am nocar bonyl group, [aTartoxyt 5—19r oup, a

tetrazol -5-yl group, a :

2-oxo-3H 1, 2, 3, 5- oxat hi'adi azol - 4- yl group and a

5- 0x0- 4H 1, 2, 4- oxadi azol -3-yl growp (proyide at mggg a hydr oxyl
group and a car ?xyl group are selected S%ig}LJi%*nr’ Etituents t hey may
t oget her fornta act one ringl). 4 The net hod of Caiml
wherein Ais a group mhlch fornms together wigh the adjacent

car bon- car bon doubl e bond a pyridine ring. [~233 5.. The nethod
of Caim1l wherein an endothelin |15 ant agoni st IS

6- Et hoxycar bonyl - 5- ( 3, 4- net hyl ene-

di oxyphenyl ) - 7- (4- met hoxyphenyl ) cycl openteno[ 1, 2-b pyrl di ne,

(5RS, 6SR, 7SR) - 6- Car boxy- 5- ( 3, 4- net hyl enedi oxy-

phenyl ) -7-(4- met hoxyphenyl ) cycl openteno 1, 2-b pyridine, 20
6-Ethoxycarbony|-5,7-diphenylcyctopenteno- (1, 2-b] pyri di ne,

(5RS, 6SR, 7SR) - 6- Car boxy- 5, 7- di phenyl cycl o- pent eno( 1, 2- b] pyri di ne,

6- Et hoxycar bonyl -5, 7- di (4- met hoxyphenyl )cycl o- 25 penteno(1, 2-b]pyridine,
(5RS, 6SR, 7SR) - 6- Car boxy-5, 7-di (4- met hoxyphenyl ) cyc



| openteno[ |, 2-b] pyri di ne, WO 97/ 37665 PCT/ US97/ 03737

- .69 - 6- Et hoxycar bonyl -5, 7-di ( 3, 4- met hyl enedi oxyphenyl ) c
yclopenteno[l 2- b] pyri di ne,

(5RS, 6SR, 7SR) - 6- Car boxy- 5, 7-di ( 3, 4- met hyl ene-

di oxyphenyl ) cycl openteno[ 1, 2-b pyridine, 5

6- Et hoxycar bonyl - 7- ( 3, 4- net hyl enedi oxy-
phenyl)-5-(4-nethoxypheny|)-7-(3,4-neth§P6Héhioxyphe-

nyl ) cycl opent eno[ |, 2- b] pyri di ne,

(5RS, 6SR, 7SR) - 6- Car boxy- 7- ( 3, 4- met hyl enedi oxypheny

1) -5- (4- met hoxyphenyl ) cycLopenteno[ 1, 2-b pyridine, 10
6-Ethoxycarbony|-5-pheny|-7-(4-nethoxypheny|)cyc|o

pent eno[ 1, 2- b] pyri di ne, o
(5RS, 6SR, 7SR) - 6- Car boxy- 5- phenyl - 7- (4- nethongQeny
1,2-b] pyridine, o
6- Et hoxycar bonyl - 7- phenyl - 5- (4- net h h&ﬁﬁ
pent eno( 1, 2- b] pyri di ne,

6SR, 7SR) - 6- Car boxy- 7- phenyl - 5- (4-Ne

opent eno|

phen eno( 1, 2-b

pyri di ne, 6- Et hoxycar bonyl enyl B, ' i oxyphe
nyl ) cycl openteno[ 1, 2-b]&ri dine, 20 ' |

(5RS, 6SR, 7SR) - 6- Car boxy- 5- phenyl - 7- ( 3, 4lf-§€¥y| ened[, |, 'IT} !

i oxyphenyl ) cycl opent eno( 1, 2- b]pyrldlne ) )

6- Et hoxycar bonyl - 7- phenyl - 5- ( 3, 4- net hyl ﬁeﬁ ox&phe 2 @cyngaenteno
[ 1, 2-b] pyri di ne, A Njg R oY
(5RS, 6SR, 7SR) - 6- Car boxy- 7- phenyl - 5- ( 3, 4- net hyl enedg 25

i oxyphenyl ) cycl opent eno[ 1, 2- b] pyri di ne, '

(5RS, 6SR, 7SR) - 6- Car boxy- 7- ( 3, 4- nethylenedloxyphenjgl -

1) - 5- (4- met hoxyphenyl ) cycl opent eno( 1, 2-cl pyri di ne®N WO 97137665
PCT/'US97/ 03737 70

(5RS, 6SR, 7SR) - 6- Car boxy- 5- ( 3, 4- net hyl enedi oxypheny- 1) - 7- ( 4- met hoxy-
phenyl ) cycl openteno[ 1 , 2-c] pyri di ne,

(5RS, 6SR, 7SR) - 6Car boxy- 2- pr opoxy- 5- ( 3, 4- nethy|CHCUIUAypHUIy|) 7-(4-
met hoxyphenyl ) cycl openteno[ 1 , 2-Db] - pyrldlnecu
(5RS, 6SR, 7SRy 6- Car boxy- 2- nethyl 34- ﬁgt dlenggi-ebeppHeny! ) - 7( 4-
nmet hoxyphenyl) cycl opent eno[ 1, 2- .
(5RS, 6SR, 7SRD 2- but y! - 6- Car boxy
met hoxyphen cycl openteno[ 1,2{b]p
(5RS, 6SR, 7SR) - 6- Car boxy- 2- ethyl m npngt
4- met hoxyphenyl ) cycl opent eno[ I, D\ & .-
(5RS,GSR,7SR)-6-Carboxy-5-(3,§.aELh | gnedi gxyjphenyl ) - 7‘44-

<neiioxypheny k°7 (4-

,4-nethy|eneéNoxyphenyI) 7-(

met hoxyphenyl ) cycl openteno[ 1 ———-l]

A- metyhoxy
=

(5RS, 6SR, 7SR) - 6- Car banoy!|
phenyl ) cycl openteno[ 1 , 2-b] pyE di ng,

(5RS, 6SR, 7SR) - 6- Met hanesul f onl ani oca S >

4- et hyl enedi oxyphenyl )=7- (4- net HoxypRe 1.3, 2- b] pyri di ne,
(5RS, 6SR, 7SR) - 6- ( 4- | soffopy| benggneasul ARG IF - 503, 4-

nmet hyl enedi oxyphenyl ) -7- (4- neth@% eﬂpggng-bjpyridine

6- Car boxy- 5- hydr oxy- 5- (3, 4- net hy T- G-aaet\hioxyphenyl ) cycl ope
nt- |, 4-dieno[l, 2-b]pyridine. \

SUBSTI TUTE SHEET (RULE 26) X0 97/ B \\
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(5RS, 6SR, 7SR) - 6- Car boxy- 7- ( 2- carboxynt “4

met hoxyphenyl ) - 5- (3, 4- net hyl enedi oqyphemk bé¢nt eno-

(1, 2-b] pyri di ne, (5RS , 69R, |THS

- 6- car boxy-5-(2-carboxynet hoxy-4- s |«
nethoxyphenyl)-7-(3,4-nethy|enedioxyprqu ) IO opént eno- - [1,2-c]

pyri di ne, (5RS, 6SR, 7SR) - 6-|can moxy~ 2- hydr oxy- 4-jmet hoxy-
phenyl)-5-(3,4-nethy|enedioxypheny.)c;éFoae B Nof (1,[2- b] pyri di ne,




10" © " (5RS, 6SR, 7SR) - 6- car boxy- 7- [ 2- ( 2- hydr oxyet hoxy)

- 4- met hoxyphenyl ] - 5- ( 3, 4- net hyl enedi oxyphenyl ) cycl open-

teno(l, 2-b] pyri di ne, (5RS, 6SR, 7SR) -6-carboxy-7-[ 2-

2- met hyl am no- et hoxy) - 4- met hoxyphenyl ] - 5- ( 3, 4- met hyl enedi oxyphenyl ) -
15 cycl o-penteno [1,2-b]pyridine,

(5RS, 6SR, 7SR) - 6- Car boxy--2- et hoxynet hyl

(4- nmet hoxyphenyl ) -5- (3, 4- nethylenedloxﬁéWﬂﬁﬁ)cyclopen-

teno[ 1, 2-b] pyri di ne, (5RS, 6SR, 7SR) - 6- Car boxy- 7- (4- net hoxyphenyl ) -
20 5-(3, 4-met hyl enedi oxyphenyl ) - 2- propyl cycl opent eno-

(1, 2-b] pyri di ne,

(5RS, 6SR, 7SR) - 6- Car boxy- 2-i sobut yl - 7- (4- net hoxyphe

nyl ) - 5- (3, 4- net hyl enedi oxyphenyl ) cycl opent eno- [1,2-b] pyridine, 25

6- Car boxy- 7- hydr oxy- 7- (4- met hoxyphenyl ) - 5- (4, 4-
nethylenedloxyphenyl)cyclopent 1,3-dieno 1, 3-1] pyridjne,;

6- Car boxy- 5- hydr oxy- 7- (4- net hoxyphenyl ) - BK(JJAL 97/ 37665S
PCT/ US97/ 03737 - 72t
met hyl enedi oxyphenyl ) - 2- pr opyl cycl opent - 1,:-(ieno- v (2, 1-b] pyridine,

(5RS, 6SR, 7RS) - 6- Car boxy- 5- hydr oxy- 7- ( 4- mgt hgxy-
phenyl ) -5- (3, 4- et hyl enedi oxyphen )cyclgperteno(l,Z-b]- 5 pyridine,
(5RS, 6SR, 7SR) -6-Carboxy-7-(4 hérox eny| | 5
5-(3, 4- nethylened|oxyphenyl)cycloﬁ%nteﬁg —#9] pyridj nel] «
(5RS, 6SR, 7RS) - 6- Car boxy82- ( 4- (EFhyidr oxyethoxX
phenyl ] - 5- (3, 4- met hyl enedi oxyp =ny|)cyc|opent no(l 2 bl i . yr|d|ne
(SRS, 6SR, 7SR) - 6- Car boxy- 7- [ 4- (Rt met hyl{am no- yybheﬁg
-5- (3., 4- et hyl enedi oxyphenyl )cycl opentle- ! nogg 2-b] - pyri dine,
(5RS, 6SR, 7SR) - 6- Car boxy- 7- (4- hydroxyngthyl;

cl o

n

phenyl ) -5- (3, 4- met hyl enedi oxyp et [ 1, 2-b] pyri di ne,

(5RS, 6SR, 7SR) - 6- Car boxy- 5-( 3, - LOXY- o

phenyl)-7-(3-thienyl)cycl openteno[ 1, 2-b jpyri di ne, <

(5RS, 6SR, 7RS) - 7- ( 4- Met hoxyphenyl ) - 5- (3, 4 net hyl en 2

di oxyphenyl ) -6-(2-oxo-3H1, 2, 3, 5- oxat hi a¢h I - ‘L\

cl opent enol , 2-b] pyri di ne, Q

(5RS, 6SR, 7SRy 6- ( 5- Ox0- 4H- 1, 2, 4- oxadi azol - 3- ﬁ) -5- (3% -

net hyl enedi oxXyphenyl) - 7 - (4 - nmet hoxyphenyl ) cy- clopenteno [1,2 -

b] pyri di ne, (25 (5RS, 6SR, 7SR) - 6- (Tetrazol-5-yl)- 5- (3,4- nethyl ene-

dloxyphenyItE 7- (4- methoxyphenyl) cyclopenteno (1,2 - b py- ridine,

W97/ 37665 PCT/ US97/ 03737

- 73 - (5RS, 6SR, 7SR) - 5- (3,4 - nethyI;;;Floxyphenyl) -6 -ne-

t hoxycarbonyl - 7 - (4 - nethoxyphenyl)cyclopentenod 2l - ~ b] pyridine,
" (5RS, 6SR, 7SR) - 7- (2- Ethoxycarbonyl net hoxy- 4- nethox-; 5 yphenyl) -6 -
" carboxy - 5- (3,4- nethylenedioxyphenyl ) cycl o- %nteno[l,z

- b] pyri di ne, (SRS, 6SR, 7SR) - 6 Carboxy r [ﬂe e azol - 5-yl am no-

car bonyl net hoxy) - 4 - nethoxyphenyl] - 5 - t hy! &h-

di oxyphenyl ) cycl opent eno[ 1, 2 - b] pyri di ne, ' (5RS, 6SR, 7SR) - 7- (2-
 Car banoyl net hoxy - 4 - met hoxy- phenylﬂs -car ox - 5¢u (3,4 -

nmet hyl endi oxyphenylL) cycl o- - penteno(lozc“b pyr| /"cp

(5RS, 6SR, 7SR) -6- Carboxy- 7- (2- nmet han@ul ko T{/

| ene- 15

nocar bonyl met hoxy - 4 - t hoxyphenyl) - H - :
dioxyphenyl)cyclopentenggﬁ,z -Ib] pyri di'nd," R 7SR) - 6 -
Carboxy - 7 - (2 - (tetrazol - il . Npet hoxyphenyl ] -
5 - (3,4 - nethyl ene- dcnxypr ye4 08 ~\[1 Z‘Lh]pyrldlne

(SRS, 6SR, 7SR) - 6 - Carboxy - ’ E djr - w?(@ bonyl pr opoxy)

- 4 - nethoxyphenyl] - 5 - (3 4 - ﬁhGNyl)cyclopenteno
1,2 -b pyridine, (5RS; 6 - L-[2- (1-
met hoxycar - bonyl propoxy) -4 ~O (3,4 -
met hyl ene- o S © CI—
O A (@]
1Y 13V



dibxypﬁenyl)cyclopenteho[l,z -b] pyridine, 25 (5RS, 6SR, 7SR) - 6-

Carboxy- 7- [2- (1 -carboxypropoxy) - 4 - methoxyphenyl] - 5- (3,4 -
met hyl enedi oxyphenyl ) cycl o- penteno[ |, 2- b] pyridine, WO

97/ 37665 PCT/ US97/ 03737

74 - (5RS, 6SR, 7SR) -6 - Carboxy -7 - [2 - (1 - carboxypropoxy)

- 4 - methoxyphenyl] - 5 - (3,4 - net hg(géqi oxyphenyl ) cycl o-
penteno(1, 2 -b] pyridine, 37SR) 7- (2- (1-
et hoxycar bonyl et hoxy)- 4-ne- 5 thoxyphenyl] - 6- carboxy- 5- (3,4-

met hyl enedi oxyphenyl ) cy- cl openteno[ 1, 2 - Dbl pyri di ne,

(5RS, 6SR, 7SR) - 6- Car boxy-7- (2- (1- caqbﬂgyquyxy)- 4 - met hoxyphenyl ]

- 5 - (3,4 - nethyl enedi oxyphenyl ) cycl o- penteno[l,2 -b]pyridine, 10
(5RS, 6SR, 7SR) -6-Car boxy-7- (2- (2-carboxyethoxy)- 4 - met hoxyphenyl ]

- 5 - (3,4 - nethyl enedi oxyphenyl ) cycl o- penteno[ 1, 2 -Db] pyridine,

(5RS, 6SR, 7SR) - 6- Car boxy-7- [2- [2- (2- carboxyet hox- ycar bonyl ) et hoxy
-4 -met hoxypheny] -5- (3,4 -nethylene- 15 dioxyphenyl)cyclopenteno[l,2- b
pyri di ne, (5RS, 6SR, 7SR)) - 6- Car boxy-7-[2-[2- (2- (2-carboxye-

t hoxycar bonyl ) et hoxycar bonyl ] et hoxyl - 4- net hoxyphenyl 5- (3,4 -
nmet hyl enedi oxyphenyl ) cycl openteno(1,2 - b]pyri -. VQ , 20

(5RS, 6SR, 7SR) - 6- Car boxy-7- (2- (2- ben2y|ﬁ=}ﬁ*ﬁ=€= --------------
t hoxycar bonyl et hoxy) - 4- net hoxyphenyl :

nedi oxyphenyl ) cycl opené o[l,2- D] pyr'égll
Carboxy - 7 - [2 - t hoxycar bo-

met hoxyphenyl] - 5 - (3N - nethylea% ; »-Bﬁényl)cyclop nteno[ 1, 2-
b] pyri di ne, (5RE, 6SR, 75R) £94- P hydr oxy- 1-
met'-hox- ycarbonylethoxy) - 4 - ¥m& e - met hyl ene-
WD 97/ 37665 1713 :

di oxyphenyl ) cycl openteno[ 1,2 - b]pyrijd (5RS, 6SR, ISR) -

6- Car boxy- 7- 2- (1- carboxy- 22¢mdfo ¥t hoxyphenyl ]
- 5- (3,4 - nethyl ene- di oxyphgn teno [1,2 -b]gyridine, 5
(5RS, 6SR, 7SR) - 6 - Cardfiky 267 - (2] t heslyl oxy) - 4 -
met hoxyphenyl] - 5 - (3 - t hyl end- oxyphenyl ) cycl opgnt enof[ | , 2

- b] pyri di ne, -|6}

met hyl enedi oxyphepg - - 0

bi pyri di ne, (5RS, 6SR, 7SR) - 12 hyl - 6- carboxy- 7- (2-car-
boxymet hoxy - 4 - nethoxyphenyl) - 5 |- nmet hyl ene-

di oxyphenyl ) cycl openteno(1,2 -b]pyridin (5RS,_6SR. 47SR) - 7- (2-
Et hyl am nocar bonyl net hoxy- 4-ne- 15 y = et hyl am nonet hyl -
6- carboxy- 5- (3,4 - nme- . thyl enedi oxyphenyl) cyclopenteno (1,2 - b ]

pyri di ne, (5RS, 6SR, 7SR) - 2 Et hyl am nomet hyl - 6 - carboxy - 7
- (2 - carboxymethoxy - 4 - netho yphenyl) - 5 - (3,4 - nethyl ene-

di oxyphenyl ) cycl openteno[ |, 2 -b] r|d| - (5RS, 6SR, 7SR) -6
- Car boxy-. 7- (2- carbo nethoxyphenyl) - 2 - propoxy - 5
- (3,4 - methyl ene- l L OXyp eny |clycl openteno[ 1, 2 -b] pyridine,

(5RS, 6SR, 7SR) - 2-Ethyl - 6-carboxy- 5- (3, 4-methyl ene- di oxyphenyl)
-7- (4- nethoxyphenyl)cyclopenteno[ 1,2 - b]py- 25 ridine,
(5RS,GSR,7SR)-6-Carboxy-2-cycIopropyl-5-- (3, 4-ne- t hyl enedi oxypheny)
- 7 - (4 - nethoxyphenyl)cycl o- WO 97/ 37665

PCT/ US97/ 03737 76 penteno [1 ,2 -
b] pyri di ne, (5RS, 6SR, 7SR) - 6- Car boxy- 2- pentyl -5- (3, 4- net hyl e-

nedi oxyphenyl) - 7 - (4 - methoxyphenyl)cycl openteno[.1,2 -



bJpyridine, 5 6- Car boxy- 5- hydr oxy- 2- ( 3- but enyl Yl )-5-(3, 4- nethy-

| enedi oxyphenyl)- 7- (4- nethoxyphenyl)cyclopent- 1 3- die- no(2,1
“b] pyri di ne, (5RS, 6SR, 7SR) - 6- Car boxy-2-(3-butenyl)-5- (3, 4-ne-
t hyl enedi oxyphenyl) - 7 - (4 - nethoxyphenyl)cyclo- 10 penteno(1l, 2
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. met hyl enedi ox'ypﬂnersmﬂ@dﬂaueaﬁmaep[l 2 - b]pyri- di ne,

. (5RS, 6SR, 7SR) - 6- Car boxy-7- [2-(2-carboxyethyl)-4 . V\D 97/ 37665

PCT/ US97/ 03737
- met hoxypheny| 14.2- The apparatys)ofiClgimnd; whersin mezheagngynqanemclm}qaﬁmym) cycl ope

nteno[ |, 2- b] pﬁi&hﬁb fdchold the semiconductor wafer.
(5RS, GSR 7SR) - 2- Sec- but yl am no- 6- car boxy-7-[ - 2- (2- car boxypr opyl ) - 4-

met hoxyphenyl ] - 5 (3, 4- met hyl enedi oxyphenyl ) cycl-opent eno[ 2- b] pyri di ne,
(5RS, 6SR, 7SR) - GSCalh@appaxa{tzgnﬁﬁlmm yerethWWM;JMWyI ] 2-

pr opyl am no- 5- (tﬁeﬁdﬁgglwgwdl oxyphenyl ) cycl openteno[ 1 , 2-b] pyri di ne,
(5RS, 6SR, 7SR) - 6- Ter t - but oxycar bonyl - 7- [ 2- ( 2- met hoxycar bonyl 2-propenyl )4 -

met hoxyphenyl ] - 5- (3, 4- net hyl enedi oxyphenyl.) - 5- ( 3, 4- met hyl enedi oxy-
phenyl ) cycl operfi.enbiie apparausyf iGlaine?2, wherein the (aghSiessheesiy mad¢ from a heat
\hfll propyl am nRiisBme pdsipXy- 7- 2- ( 2- car boxypr opyl ) - 4- '

met hoxyphenyl ] -5- (3, 4- et hyl enedi oxyphenyl ) cycl openteno[ 1 , 2-b] pyri din
(5RS, 6SR, 7SR) 6- Car boxy- 7-[ 2- ( 2- car boxypr opyl ) - 4- met hoxyphenyl] 2-tert-
but yl ami no- 5- ( 3].4-Fhe apparatus of Slaiph6,whereincthe heat resisfant fesivj f5ya fluorine
(SRS, 6SR, 7SR) - eaagg%br?o{ de BRE h&Yy - 2- propenyl ) - 4- net hoxyphenyl | - 2-
i sopropyl am no- | enedi oxyphenyl ) cycl opent eno[ 1, 2- b] pyri di ne,
(5RS, 6SR, 7SR) - 6- Car boxy 7- [2 (2 car boxypropyl) 4 rret hoxyphenyl] 2-

cycl ohexyl am nod: raratusioftas s weinieandizetod mbantingH
an isonerical MedhiliGak@dko --;'-: -;ert_w ot . 6 C O

-9_

t her eof . 6. Lhe tho of 0 ai '7' - QL0 a . endo MOni st
i s (5RS, 6SR, 7SHE B "aF YOS TP PAA{PRCECOTWa: sction, and-a-centrat coneave -
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car boxypropyl ) - 4- nget ho henyl |- 2- buty] - 5: ( - . . . . .

net hyl enedi oxy ft& @El{qp tﬁ ZZLCTS]%‘;P%PWWIS provided inside
(5RS, 6SR, 7SR) - 2-i sopr opyl am no- 6- car boxy-7-[ 2- (2- car boxypr opyl ) - 4- .
met hoxyphenyl ] - ~J3 4- et hyl enedi oxyphenyl ) cycl openteno[ |, 2-b] pyri di ne, or

an isonerically} p greof - 17 . 7. The rrethod of daiml
wherei n an endofh Pﬁ“@mg 'i’tgi s (5R, 6S,7S)-2-butyl -

car bpxy-7-[ (R) - 2- { 2- car boxypr op}I') - 4- met hoxyphneyl ] - 5- ( 3, 4- et hyl enedi oxy-
2 0CT 2000 A Ae 2% -

\ 2 \\Q\QQ




phenyl)cyclopenteno[l 2- ojpyruuune—'

(5R:6S, 7S) - 2- but '
car boxypr opyl ) 4- mﬂ iﬂ“ﬂh", (3 4 nethylenedloxyphenyl)cyclopenteno[l

,2- bl pyridine, = Substitute sheet - 12 QOctober 2000
(5S, 6R, 7R) - 2- but yI - 6 carboxy 7- [(R) 2- (2-car boxypropyl) - 4- nethoxyphenyl] 5-
(3, 4- et hyl enedi oxyphenyl ) cycl opent eno[ 1, 2- b]pyrldlne

(5S, 6R 7R) - 2- but yI - 6- carboxy 7- [(S)

- 2- (2-carboxy ,
net hyl enedi ox@%%i éﬂ%/ig %@“&]me%rl di ne,
(5R 6S,79S) - 2- |sopropylan1no 6- car boxy-7-[ (R) - 2- ( 2- carboxypropyl) 4-

et hoxyphenyl h02" ‘Fhet aﬂFarQ?ﬁs%rﬁ%ﬂﬁ)éo el s {aﬁEﬁ&tae grhpre%s el RS

(5R 6S, 7S) -

i sopr opyl ami napply:ng e gdivesiveshezt gpdenpressynertoghe pemicanducyqriwater] - 5- ( 3, 4-
nmet hyl enedi oxyphenyl ) cycl opent eno[ | , 2- b] pyri di ne,

(5S, 6R 7R) - 2- |sopropylan1no 6- car box 2- (2- car,boxypr opyl

) 4et hoxyphenyily - STheza ﬁféﬁéundﬁywhe@w@:{ilpf@ym ssion means inclypes at di ne
or (5S,6R 7R 1@[5@@@@@@@[}1&10 6- car boxy-7-[(S)-2-(2- carboxy-

SUBSTI TUTE SHEET ( RULE 26) WD 97/ 37665 . - 89-

PCT/ US97/ 03737 propyl) 4 nethoxyphenyl) 5 (3 4-
met hyl enedi oxjhes ofapph wersheetrwhieh—

pharnaceuticg%hggﬁgﬁﬁ"
fq%)ure whi ¢

defined in C ;
exci pi ent cakLi

conpri ses ad PIYERE B ISP OB REAPTHEE ¢ RS RS e teral-
treatment a therapeutlcally effectlve anount of an endothelln antagonlst
sel ected fro_ :
7S) - 2-butyl -
4- nethyleneo' g
7S)-2-butyl - 6-carboxy
met hoxyphenyl | - 5- ( - ( Y,
(5S, 6R, 7RY_Z1ETiﬂﬁﬂﬁ&ih%%ﬂvsﬂﬁmﬂ¥vﬁzmez carooxypropy|) Z-
nmet hoxypheny B i

and (SS, 6R, 7R)-2- yF16 carboxy 7 [(S) 2 (2 carboxypropyl) 4-

met hoxyphenyl ] - 5- (3,.4- net hyl enedi oxyphenyl ) cycl openteno 1,2- b pyridine.
10. The nethod of Claim9 wherein the heart failure is congestive heart
failure. 11. The nmethod of Claim 10 wherein the animal is a
mammal . 12. The nmethod of Claim 11 wherein the aninmal is hunman.
18., The nmethod of Claim 1l wherein the heart failure is congestive heart
fallure. : 90 - 14,
The nethod of Caim 13 wherein the animal is a manmal.

15. The method of C aim 14 wherein the aninmal is hunman. : 16. An

endot hel i n antagoni st which is (5R, 6S,7S)-2-butyl -6-

carbpxy-7-[ (R)-2-(2-carboxypropy 1 )4-nethoxyphneyl] -5-(3

, 4- met hyl enedi oxy- phenyl ) cycl opent eno[ | , 2- b] pyri di ne,

(5R, 6S, 7S) - 2- but yl - 6- car boxy-7- [(S) 2-(2-

car boxypropyl ) - 4- met hoxyphenyl ] - 5- (3, 4- nethylenedloxyphenyl)cyclopenteno[
1, 2- b] pyri di ne,
(58,6R,7R)-2-buty|-6-carboxy-7-[(R)-2-(2-carboxypropy|)-4-nethoxypheny|]-5-
(3; 4- net hyl enedi oxyphenyl ) cycl opent eno[ 1, 2- b] pyri di ne.

(5S, 6R, 7R) - 2- but yl - 6- car boxy-7-[ ('S)

-2-(2- carboxypropyl) 4- nethoxyphenyI-S-(S 4- et hyl enedi oxypheny 1

)cycl openteno[ 1,2-b]- pyri di ne,

(5R, 6S, 79) - apropyl am no- 6- car boxy- 7- [(R) 2- (2- car boxypropyl ) 4-

met hoxy pher|y IREPRACEMENTTGRERT gnedi oxyphenyl) cycl opent eno[ 1, 2- b] pyri di ne,
(5R, 6S, 7S) -{2-

i sopropyl ami f C box -[rS)-2-(2-carboxy)ropyI)-4-nethoxypheny| ]1-5
-(3,4 - 2 henyl ) cycl opent end | , 2-b]perdLne '
(5S, 6R 7R) 21l cnnroovlyan11o 6- car boxy

-7-[(R) -2-{2- carboxypropy - - met hoxyphenyl ] -5-(3, 4- nethylenedloxy-
plienyl)cy piyri di ne or

(5S, 6R 7R) - 2- |sopropylan|no 6- carboxy-7-[(S)-2-(2-° carboxy-propyl) -4

- met hoxyphenyl ) -5- (3, 4- nethyl enedi oxyphenyl ) cycl opent eno[ 1, 2-b] pyri di ne.
17. An endot hel i n ant agoni st sel ected fromthe group consisting of (5R

— — ~ 1. 1 ~ I T T Y S —— ~ L~



