. WD 97404782PCT/ US96/ 12581 ENDOTHELI N RECEPTOR ANTAGONI ??s A&LD oF

| NVENTI ON The present invention relates toqf§ell pyrroles, pyrazoles
and triazol es, pharmaceutical conpositions containing thesé conpounds and
their use as endothelin receptor antagonists. Endothelin (ET) is a

hi ghly potent vasoconstrictor peptide synthesized and rel eased by the
vascul ar endotwglohmdty, Endot hel i n exi sts as three isoforrns. %I"r;ussvérﬁ'gf 2
and ET-3. [Unless otherwi se stated "endot helin" shall nean any or alT of
t-he i sof orns of endothelin]. Endothelin has profound effects on the
cardi ovascul ar system and ig\hSfi 3 e L COLANA enal and cerebral
irculation. Elevated or abnOPREM=T LCEPTPR ARTALONISTS <~ associ ated wit h
snhoot h nmuscl e contracti on whi ch i s HIBLDIQEINVENTION pat hogenesi s of
cardi ovascul ar, cerebrovascular, respiratory and 15 renal pathophysi ol ogy.
El evated | evel s of endothelin have been reported in plasma from patients
with essentidl hyper tFhepredeht ifvéntich raMRs 5 Rval pyri@l Sirkibs afidl RELERONOI d
henor r hage, atherosclerosjis, and patients w t% uraem a under goi ng 'di al ysi s.
In yivo, endot heihAnasguical comparitiens conteining:thess compernds ardstheir eseasd car di ac
out put. An intraeﬁg&gug,,la&lpgbsaﬁtg'&gtg_on of ET (0.1 to 3 nnol/kg) in rats
causes a 20transient, dose-rel ated depressor response (lasting 0.5 to 2
m nutes) followed by EadethelinEddis a highly potepterasiesnnstriterpeptideasyneiesiadd ddood
pressure which ' 2 hours fol |l ow daosing. Doses
above 3 nnol / kgq?lgasgg:ggth{g J?'%cg}r/\a?%r?%\[/%ﬂp £l aﬁltn.&’t%‘tlln ext ?fé}fxﬁ%fsf’ﬁ’g@ﬁpé%ﬂs to
produce a prléf erkEhe ard EE3f ¢Utlessvthdneise starl "eraiodielial shak thean hnyPorQaiiese @

ked, |ong-lasting d ' . bl ood. f| ied b
2o ni 1 cant  odty el EhEERRnl B2l Pestebrotad Hieel St barmeciien assi um
excr et ion. Endolshebm/bnlifgitfiéiareens Usroar) Sdnd ihd B SrkItiElibfore HiBGheq OSPI 1 ©

significant elevations in atrial natriufetic pepti |

stimul ates pl aseBneewl gleaseraf endophelimfieassodiatediivity smeoth grastle tératactidn which

i nvolved in the; j I 1i,onand is invalved jn a variety
of renal disor dé{r @g?‘k%f Jﬂg%n%ﬁtggg%gisroggg ’0# %P%‘éf’e%ﬂﬁ%@ﬁ%ﬁsﬂ’éamw and
30nephr ot oxil8i t yenat palhaphgsiolbgya Elevaneti leeds ofendbthélii have Beed'tepdiet e pRasmenal
failure.

from patients with essential hypertension, acute myocardial infarction, subarachnoid
bemorrhage, atherosclerosis, and patients with uraemia undergoing dialysis.
In vivo, endothelin has pronounced effects on blood pressure and cardiac
output. An intravenous bolus injection of ET (0.1 to 3 nmol/kg) in rats causes a
20  transient, dose-related depressor response (lasting 0.5 to 2 minutes) followed by a
sustained, dose-dependent rise in arterial blood pressure which can remain elevated
for 2 to 3 hours following dosing. Doses above 3 nmol/kg in a rat often prove fatal.
Endothelin appears to produce a preferential effect in the renal vascular bed.
It produces a marked, long-lasting decrease in renal blood flow, accompanied by a
25  significant decrease in GFR, urine volume, urinary sodium and potassium excretion.
Endothelin produces a sustained antinatriuretic effect, despite significant elevations
in atrial natriuretic peptide. Endothelin also stimulates plasma renin activity. These
findings suggest that ET is involved in the regulation of renal function and is
involved in a variety of renal disorders including acute renal failure, cyclosporine

30  nephrotoxicity, radio contrast induced renal failure and chronic renal failure.
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WO 97/ 04772PCT/ US96/ 12581 St udi es have shown that in vivo the cerebral
vascul ature is highly sensitive to both the vasodilator and
vasoconstrictor effects of endothelin. Therefore, ET may be an i nportant
medi at or of cerebral vasospasm a frequent and often fatal consequence of
subar acl uroi d henorrhage. 5ET al so exhibits direct central nervous system
effects such agospygie apnea and ischemic |esions which sugggstssdehads; ET
may contribute to the devel opnent of cerebral infarcts and neuronal death.
ET has al so been i nplStusiasddve showp thaginivied, thesaehodrad ivasc(biuedio hizhBt seaditivedr . J.
Pharm 99: 597- , Clozel and .Cl ozel irc.. Res., 65: 1193-1200,
1989) 10cor onar 3%3@2‘@%‘%3@%96 %‘hdévaas%ct"“%ff‘““’[szf‘?“‘sf?eﬁff?é*}eﬁf‘: Thegefors 5T 304,
1989 and Li i schenay i€ andmp@Sant Hediatod 8 jeblat audosgasin| alfréqueitiaali ofes Bkdjon of
vascul ar snoot h | Takaqgi | ochem & Bi opbys. Res. Commun. ;
168: 537-543, 15§§Eﬁ%ﬁ{§°§6§§éSé‘?a‘%\{h."?‘ﬁiﬁ{“bﬁgaﬁshysio|. 258: 408- C415, 1990) and
at heroscl ero$i s, ( NaEdkilsoetkhiblts direti atraiMervos Biseateffectsesh as COVER ibn %583
880- 881, 1989, an?.Lgrn&E}Fet aEi.F New Eng._J. of 15Med. 325: 997-18 1,
1991) . | ncr eased™f BGR§nuC iesions, waich sigersth o E D mak canitbie withedevelopoearof
bal | oon angi op! agrebral #aA@k affnedlonal ddgn 2491 Circ. 821 627, 1990).

Furt her, endothelin has been found to be a potent constrictor of isolated
mamal i an ai rway ti sEddas ee begn troplicated in myocacdiaisscheintai (Nechelks egl, Br.Eur J. of

ana 205pr i ngal | Eaf ) 0208 R85 ClogllapgtRoosG3 B, 88, SR 008 0y

rol e in thelPat hogeassrwspismi(Ftlexis i 4lj, Bur. pBhammaey: 301B0asimoand Lassaci at ed

Endothel T n. ” 100 et 391 33 Resiaflis prpllsiaion Ph TGPy rsrepameeis el one)

Sanai AL, Supr a(Takagi]Bidchdan&mibstivs 'ReiaCoRAAA.; 368 38734 o, HAbLNg a1 Nduct i on

of hemorrhagic ML 258:408-C415, 1990) and atherosclerosis, (Nakaki et al., Biochem.
Biophys. Res 158: 880-881, 1989, and Lerman et al., New Eng. J. of

15 Med. 325: 997-1001, 1991). Increased levels of endothelin have been shown after
coronary balloon angioplasty (Kadel gt al., No. 2491 Cirg, 82: 627, 1990).
Further, endothelin has been found to be a potent constrictor of isolated
mammalian airway tissue including human bronchus (Uchida etal., EurJ. of
Pharm. 154: 227-228 1988, LaGente, Clin. Exp. Allergy 20: 343-348, 1990; and
20 Springall et al., Lancet, 337: 697-701, 1991). Endothelin may play a role in the
pathogenesis of interstitial pulmonary fibrosis and associated pulmonary
hypertension, Glard et al., Third International Conference on Endothelin, 1993, p.
34 and ARDS (Adult Respiratory Distress Syndrome), Sanai ¢f al,, Supra, p. 112.
Endothelin has been associated with the induction of hemorrhagic and
25  necrotic damage in the gastric mucosa (Whittle gt al,, Br. J. Pharm. 95: 1011-1013,
1988); Raynaud's phenomenon, Cinniniello et al,, Lancet 337: 114-115, 1991); |
Crohn's Disease and ulicerative colitis, Munch et al., Lancet, Vol. 339,
p. 381; Migraine (Edmeads, Headache, Feb. 1991 p 127); Sepsis (Weitzberg et al,,
Circ. Shock 33: 222-227, 1991; Pittet et al., Ann. Surg. 213: 262-264, 1991),
30  Cyclosporin-induced renal failure or hypertension (Eur, J. Pharmacol., 180: 191-
192, 1990, Kidney Int, 37: 1487-1491, 1990) and endotoxin shock and other
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25necrotic damage in the gastric nucosa (Wiittle et al., Br. J. Pharm 95:

1011-1013, 1988); Raynaud's phenonenon, Cnniniello et al" Lancet 337:

114- 115, 1991); Crohn's Disease and ul cerative colitis, Miunch et al.,

Lancet, Vol. 339, p. 381; Mgraine (Ednmeads, Headache, Feb. 1991 p 127);

Sepsis (Witzberg et al” Crc. Shock 33: 222-227, 1991; Pittet et al., Ann.

Surg. 213: 262 991), 30Cycl osporin-induced renal failure or

hypert ensi on %?’%437; Phannacol ., 180: 191- 192, 1990, Ki dne@cﬁ’ﬁ%’ézﬁm

E4BT-1491, 1990 )naunskie idaéeaistast dhkerdnd BUIGHOL RaVVRSHEhH /161 (Zh011596/ 12561
es.

endot oxi n i nduced di seases. (Bi ochem BI OP gs. . mmun., 161: 1220- 1227,
égsg, Acta Pkvsil8$: siol §oand3 37 3173181 $9RP) andinflammagaryskin digeasks. n

i seases. (Cin 431451, AR 44 8983y 1993) . Endot hel in has al so been
inmplicated in pr(ec anpsi a o?ﬁpregggga)éy. Clark et 5 AL, Am J. Cbstet.
Gynecol . March 1992, Epdotigdin-hg6dso besmimplisatedlin predlamBsig of pregmahcyVeClarkdov 22,

1990, p. 1486- 1487, r ur (@) Gyn. an . Bio 40
(1991) 215- 2%0;@&%%&%%“%@ @?'e%%%?g%%ﬁ".‘“ﬁb%»% of 524-628;
di abetes mel |'i t Med., Nok2BaEH90, gt1486-1487DDakiet of DQE6r 1. € A0 adRepd Bip, and

I ' ' I ' ki d t | ant,, WAt schi t al.,
oo ans o on hORH 08,50 A O SERT h (BE S DoRYSE, T
bot h bone resor plabéés e s PdkahdsBie: aNDiBRYoIGAY €1990] $3:506- 310t pling of
bone renodel ing. Tatrai et al. Endocri nol ogy, taloI .T131, p. E6%13&%8%7
Endot hel i n has K®ewas@jsstiencfglipwingkidpgy Hensplahte Watsehinger et abfTragsplantation t he
15uterine cayityo) Ga9¢Y 4Shp. 33_,74g. Cin. Endo and Metabolism Vol. 74, No.

1, p. 223- 225, thereforé endothélin antagonists nay be useful as male
contraceptives. EndoEdusttietin stajulates bethtbhee resarplicndndenstiolismland yay Gave a

Kenegsberg, J. of Cjn. do... And Met .. .. 74 .1, . p. 12, and may
also play a rol éOI‘TW[{’%%OuEB%?faqo%ﬁe"g@e%i\ﬁ ‘“%ﬁg—mﬂv Vol. 131, p.
603-607.

Endothelin has been reported to stimulate the transport of sperm in the

15 uterine cavity, Casey et al., J. Clin, Endo and Metabolism, Vol. 74, No. 1, p. 223-
225, therefore endothelin antagonists may be useful as male contraceptives.

Endothelin modulates the ovarian/menstrual cycle, Kenegsberg, J. of Clin. Endo.
and Met,, Vol. 74, No. 1, p. 12, and may also play a role in the regulation of penile
vascular tone in man, Lau et al., Asia Pacific J. of Pharm,, 1991, 6:287-292 and

20  Tejadaet al,, ] Amer, Physio. Soc. 1991, H1078-H1085. Endothelin also mediates
a potent contraction of human prostatic smooth muscle, Langenstroer et al,,
J, Urology, Vol. 149, p. 495-499.

Thus, endothelin receptor antagonists would offer a unique approach toward

the pharmacotherapy of hypertension, acute and chronic renal failure, ischemia

25  induced renal failure, sepsis-endotoxin induced renal failure, prophylaxis and/or
treatment of radio-contrast induced renal failure, acute and chronic cyclosporin
induced renal failure, cerebrovascular disease, cerebrovascular spasm, subarachnoid
hemorrhage, myocardial ischemia, angina, congestive heart failure, acute coronary

- syndrome, myocardial salvage, unstable angina, asthma, primary pulmonary
30  hypertension, pulmonary hypertension secondary to intrinsic pulmonary disease,

atherosclerosis, Raynaud's phenomenon, ulcers, sepsis, migraine, glaucoma,
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vascul ar tone in man, Lau et al., Asia Pacific J. of Pharni 1991, 6:287-292
and 20 Tejada et al"™ J. Amer. Physio. Soc. 1991, H1078-H1085. Endothelin

al so nedi ates a potent contraction of human prostatic snooth nuscle,
Langenstroer J. Urol ogy, Vol. 149, p. 495-499. Thus, endothelin receptor
ant agoni sts woul d offer a uni que approach toward the pharnmacot her apy of
hypertension, g, d chronic renal failure, ischema 25in I
failure, sepsis-en i‘)f’?)xi n i nduced renal failure, prophylaxi S%ﬁgﬁ%&ﬁgﬁ

treatment of r ademomﬁﬁmat enddtbiieihdicd Fulfiple bigad faildfer QisddHRingBs ONi C
cycl osporin |ndu§$d renal failure, cerebrovascul ar di sease, cerebrovascul ar

spasm subarachn T3VREHF Sopgiation, fyslospqginaipdyced reaali failure angd 25zn adivnetdat | ve
Heart failure, agigicpl@6BNSEYnBYREH R8BnosTY AGRIAI ﬂlxbeﬁ@ke\fﬁggatkyj ’P&&%B{@H .
angi na, asthma, prinmary pu rmnarg/ 30 hypertension non hype si on
secondary to i ntﬁ"P'PFéFd‘CHHW?ﬁWaﬂl? eficsragtayascatan diseasc lathensclsrosiRayredartp

phenomenon, ce 97 04772PCT[ US96112581

endot oxi n shgjck &Sp ot 0 |§1°n|en cednﬁukllcﬁéleg#gg rge‘m%2 (ﬁ.cgpt&e 'd‘f’éeééfﬁ'nat ed

i ntravascul ar co@gmrapmmandcbynigos»pmatinhypuﬂmm@. renal failure and as an

adj unct in angioplasty for prevention of restenosis, diabetes, diabetic

retinopathy, retinopathy, diabetic nephropat hy, di abetl C macrovascul ar

di sease, atherosclerosis, preclSuypg : PHEINYESIIORONE renodel i ng,

ki dney transpl ant, e contracepti ves infertiTity and priaprism and

beni gn prostatic hyp YigARion QNSRS COTRPORRES TERIGEEREA B Formhile (1) ancent i on

conpri ses COFWOlmﬂﬁnic@micﬁ%B{pSHn&% c%ﬁ(amﬁlgathéslc)c ap&lmaQ aH@ﬁ{emggﬁ]' cal

conposi tions containing these conpounds, ﬁ use as en

receptor ant agorﬁ“g?@dwmmélﬂ@amwmphalteh!éefphe\vlwrprc\ccnumorttreaaﬁmat aof a

variety of cardi I limted to:
\Q)’l@t?cblf't:ﬁ' o@'ﬂgulgt%ﬁ rerﬁﬁ @@&?gsrxg&nﬁnyég gbﬁpﬁé‘ <

hypertension, acuteand c ronic rena uced
nephr ot oxi ci ty, hyeeresiopragete and chrénip eanek fajhirg, cyplobpoaine nduéBdnRphrBR%IRY,

mgraine, str Ok%emgn prostatic hypertrophy, pulmonary hypertension, migraine, stroke,

15 subarachnoid hemorrhage, cerebrovascular vasospasm, myocardial ischemia,
angina, congestive heart failure, unstable angina, coronary vasospasm and
myocardial salvage, the sequelae of diabetes including but not limited to:
atherosclerosis, diabetic nephropathy, diabetic retinopathy, retinopathy, diabetic
macrovascular disease; and as an adjunct in angioplasty for prevention of restenosis.

20 This invention further constitutes a method for antagonizing endothelin
receptors in an animal, including humans, which comprises administering to an
animal in need thereof an effective amount of a compound of Formula (I).

This invention also constitutes intermediates represented by Formula (II). In
a further aspect, the present invention provides a process for the preparation of a
25  compound of Formula (I)(d).



15 subarachnoi d henorr hage,
angi na,
nyocar di al
at her oscl erosi s,

sal vage,

di abetic macrovascul ar di sease;
20 This invention further
for antagoni zi ng endot hel i n receptors in an anlnal

prevention of si s.

cerebrovascul ar vasospasm nyocardi al
congestive heart failure,
t he sequel ae of di abetes including but not
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HS
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Formula (I):
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In a further
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Rl is independently hydrogen, Ar, Cl.6alkyl or Cl1_6 alkoxy; 5 R2 is R3 and
R5 are independently R130H, Cl_8al koxy, S(0)eil, N(R6)2, N2, Br, F, I, d,
cF3, NHCOR6, R13CO2R7, -X-R9-Y, -X(C(R6)2)0R6, -(CH2)ni X R8or 10-X(CH2)nR8
wherein each net hyl ene group within -X(CH2)nR8 may be unsubstituted or
substituted by one or two -(CH2)nAr groups; R4 is independently R11, OH,
Cl_5al koxy, S(Q‘%Ot:é_@éw (R6)2, Br, F. I, d or NHCOR6, wherein the Cl 5al koxy
may be unsubst i r substituted by OH methoxy or hal ogefPCTHSES]1s
i-ndependently hydrogen or Cl 8al kyl; R7 is independently hydrogen,

C _ioal kyl, C2_ wal kenyl or C2_8allcynyl, all of which may be unsubstituted
or substituted bF isaeteazolr5-piCO-R,or (RN (Rg) Rig, hal ogen or XC _i oal kyl ;
ofr R7 is (CH2)nAy;,. R8,is independently RI11, R7, CO2C(R11)20( CO) XR7,

PO3( R7) 2, 20302?&%1&1’1‘1”%@8&‘%919@@;6\%%%‘@11, SOBR7, S02R7, P(0)(OR7)R?,
CN, CQ2( CH2) ni C(R) Nffepehdehtly iyttt FiD, €1_galkP) Mcd04 dikoRYR7C( 0) NR7SO02R11, ORG,
or tetraw e i ch)i S sﬁﬁnsti tut ed(?%lf1 unsiljt?sg'?(?t utceﬁgg byo 1-6al kYl; RO is

i ndependent | y’ a Roitd, G _loal kyl ene, C _ioal kenyl ene, G _|oallcylidene, 25
Cl- 10al kYnyl ene, all of which may be |inear or branched, or phenyl ene, all
of which may be unsubstituted or substituted by one of nore OH N(R6) 2,
COOH or hal ogen; R10 is independently Ci\ @8 kyl, N(R6)2 or Ar; RL i is

i ndependent |y hydrogen, Ar, Cl -8Y'. C2(3al Kenyl, C2_8al kynyl, all of which
may be substituted or unsubstituted byZpy pre OH, CH2OH, N(R6) 2, or
hal ogen; R12 is independently hydrogen\ C| 6al kyl, C2_6al kenyl or
C2_7alkynyl; 5R13 is independently dival ent©Ar,; C1_10al kyl ene,

Cl_10al kyl i dene,R3 and Rs are independently Rj30H, C|_galkoxy, S(O)qR“, N(Rg)2. NOy, Br, F,

L, Cl, CF3, NHCORg, R13CO2R7, -X-Rg-Y, -X(C(Rg)2)ORg, -(CHp)mX'Rgor
10 -X(CH2)pRg wherein each methylene group within -X(CH3),Rg may be

0

unsubstituted or substituted by one or two -(CHy)pAr groups;

R4 is independently Ry, OH, Cj._salkoxy, S(O)qu 1» N(Rg)2.Br, F. I, Cl or
NHCORg, wherein the C)_salkoxy may be unsubstituted or substituted by OH,
methoxy or halogen;

15 Rg is independently hydrogen or C.galkyl;

R7 is independently hydrogen, Cj.jgalkyl, Cp.0alkeny! or Ca.galkynyl, all of
which may be unsubstituted or substituted by one or more OH, N(Rg)2, CO2R 12,
halogen or XCj.galkyl; or R7 is (CH2)pAr;

Rg is independently R 1, CO2R7, CO2C(R]1)20(CO)XR7, PO3(R7)2.

20 SO2NR7R|1, NR7SO2R ||, CONR7SO)R |1, SO3R7, SO5R7, P(O)}(OR7)R7,
CN, CO2(CH2);mC(O)N(Rg)2, C(R11)2N(R7)2, C(O)N(Rg)7,
NR7C(O)NR7802R| |, ORg, or tetrazole which is substituted or unsubstituted by
C1-6alkyl;

Rg is independently a bond, Cj._jgalkylene, Cj.1qalkenylene, Cj.jgalkylidene,

25 Ci-10alkynylene, all of which may be linear or branched, or phenylene, all of
which may be unsubstituted or substituted by one of more OH, N(Rg);, COOH
or halogen,

R|g is independently C.jpalkyl, N(Rg)3 or Ar;



C2- 10al kenY |l ene, all of which nmay be unsubstituted or substituted by one
or nore OH, CH2OH, N(R6)2 or hal ogen; R14 is independently hydrogen,
C loalkyl, XC _ioalkyl, Ar or XAr; R15 is independently hydrogen, Ar, Cl
al kyl, or XAr; 10 R16 is independently Cl_6al kyl ~or phenyl substitut ed by
one or nore Cl 6a1ky1 OH, C i _bal koxy, S(0)gR6, N(R6)2, Br, F,

ad, CrF3 or I—l@g@ .1 s independently (CH2)n, O, NR6 or S(0)

|ndependentl ﬁI?QG or S(0)g; 15 Yis independently CH3 or &T@f}ﬁ%ﬂ Ar
st - 20napht hy badentiPHydrobeh, Ad L

I sot hi azol yl pyl}élzsc;xlq%, tePtl gz}ér&%é teth azoly QX?E&@(% Eié%jky )ﬂi%azol [ d| nyl ,
t hi azol i di nyl, i so*sba%nw be S@k%ld‘?‘&t@'l lylFUbSthit@chymontnorcr@HpﬁHt@HyN(Re)z.

pi peridinyl, pi pera Emggén, pyrrolyl, or pyrimdyl; all of which may be
unsubstituted or su tuted by one or nore Zi or Z2 groups; 25 Ais

i ndependent | y (R isondep@{debil@hydrogen. G saikidpEngalkedyy or CriZalkgriyl; O- ;
5 Ry3 is independently divalent Ar, Cy.jpalkylene, C.jgalkylidene,
, C3.palkenylene, all of which may be unsubstituted or substituted by one or
more OH, CH70H, N(Rg)7 or halogen;

R4 is independently hydrogen, Cj.jgalkyl, XC;.galkyl, Ar or XAr;
R15 is independently hydrogen, Ar, Cj_galkyl, or XAr;

10 Rjg is independently C|.galkyl or phenyl substituted by one or more C_galkyl,
OH,

Cj-salkoxy, S(O)qRé, N(Rg)2, Br, F, I, Cl, CF3 or NHCORg;

X is independently (CHp);, O, NRg or S(O)g:
X' is independently O, NRg or S(O)q;

15 Y is independently CH3 or X(CHj)pAr;

Ar is:
B
\
O £
V4
B

(@ (b)

20 naphthyl, indolyl, pyridyl, thienyl, oxazolidinyl, thiazolyl, isothiazolyl, pyrazoly!,
triazolyl, tetrazolyl, imidazolyl, imidazolidinyl, thiazolidinyl, isoxazolyl,
oxadiazolyl, thiadiazolyl, morpholinyl, piperidinyl, piperazinyl, pyrrolyl, or
pyrimidyl; all of which may be unsubstituted or substituted by one or more Z; or
Zy groups;

25
A is independently C=0, or (C(Rg)2)m:

B is independently -CHj- or -0-;
Z and Z; are independently hydrogen, XRg, C1.galkyl, (CH2)qCO2Rg,
C(O)N(Rg)2, CN, (CH2),OH, NO9, F, Cl, Br, I, N(Rg)2, NHC(O)Rg,
30 O(CH2)mC(O)NRSO2R | 6, (CH2); OC(O)NRSO2R 16,
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Z1 and Z2 are independently hydrogen, XR6, C i _gal kyl, (CH2)qCO2Rs6,
C(O)N(R6)2, CN, (CH2)nOH, N2, F, d, Br, I, N(R6)2, NHC(0)R6, _

300( CH2) nC( 0) NRaSC2R16, (CH2) nDC(0) NRaSO2R16, WD 97/04772Per/ US96/ 12581
0( CH2) M\RaC( 0) NRaS0212. 16 tetrazolyl which may be substituted or _
unsubstituted by Cl _6alkyl, CF3 or C(O)R6; mis independently 1 to 3; nis

i ndependent |y @90, 50 is i ndependently 0, 1 or 2; provide :,Bﬁ nd R5
are not 0-0(CH2) tr?A(ro (7)2r 0-0R6; or a pharmaceutically accept abPe 35%5[1158?

t-hereof . All al kyl O(GHRNR;C(QNBIDDHRap etk ddpioyhich mapbe sabyritied i r ai ght  or

branched. Hal ogen , Okl . e. conpounds of the present
I,nvention may contgg?sﬁbgo?ﬁue@c{)?y%%&gs(;%rtr' ;,gﬁé’ar bon atons and may exist in

r‘acenmi ¢ and opt im il ihgepandenthe 1 t03;m Al | of these conpounds and their
di ast ereoi soners .are conte ated to be within the scope of the present
i nvention. Pref dYige €% e those wherein: 15 P is CO2R6; nore

preferably Psi s qG&8idependently 0, 1 or 2;
provided R3 R4 and R5 are not O-O(CHj),Ar or O-ORg;
or a pharmaceutically acceptable salt thereof.
All alkyl, alkenyl, alkynyl and alkoxy groups may be straight or branched.
Halogen may be Br, Cl, For L
10 The compounds of the present invention may contain one or more
asymmetric carbon atoms and may exist in racemic and optically active form. All
of these compounds and their diastereoisomers are contemplated to be within the
scope of the present invention.

Preferred compounds are those wherein:

15
P is CO9Rg; more preferably P is CO5H.

R is hydrogen.
Z} and Z3 are independently hydrogen, CO7Rg, (CH2),OH, C;_4alkyl or
C1-6 alkoxy, e.g. methoxy. '
20 Rj3and Ry are independently hydrogen, CO9Rg, OH, C|_galkoxy,
Ci-galkyl, N(Rg)2, NO2, Br, F, C, I, R|3CO2R 7, X(CHp)yRg, (CHp)mX'Rg, or
X(C(Rg)2)mORs,

In the context of the group R3 and R4 preferably do not represent hydrogen. In

25  particular in the group R3 preferably represents Br, Cl, C|.galkoxy e.g. methoxy;
X(CHp)pRg, wherein X preferably represents O, nis 0, 1, or 2, and Ry is preferably
selected from:
CO2Rg wherein Rg is preferably hydrogen;
ORg wherein Rg is preferably H;

30 tetrazolyl optionally substituted by C}_galkyl e.g. ethyl;
CONR7SO2R || wherein R7 is H or C|_galkyl e.g. methyl, Ry preferably is

-8-



R1 is hydrogen. Z1 and Z2 are independently hydrogen, CO2R6, (CH2)nOH, C
al kyl or Cl-6 al koxy, e.g. nethoxy. 20 R3 and R5 are independently

hydr ogen, CO2R6, OH, Cal koxy, C _8alkyl, N(R6)2, NO, Br, F, d, I, R
13CO2R7, X(CH2)nR8, (CH2)mX' R8, O X(C(R6)2)nmDR6. In the context of the
group R3 and R5 preferably do not represent hydrogen. In 25 particular in

the group R3 f y represents Br, O, Ci.salkoxy e.qg. :
X( CH2) nR8, mgfvgigﬁ’[’ ipreferably represents 0, nis 0, 1, or %&%&%ﬁs

preferably sel eotggalkylqep. fERRGisuropy) ot tBAtyl)Sor phérfyd bpddng il ybs NP RA by BRE
wherein R6 is preferably H 30t t{.azol yl optionally substituted by
Cl_8alkyl e.g. thiiCI- <20 ‘wherein R7 is Hor C _8alkyl e.g. nethyl,

N1 pref erably i RUONREPATIABTHMIRALIGESE b Bt Gotf, GrooR i

i sopropyl, or t-butyl) or phényl optionally substitu ,

C _sal kyl e.g. rRsisd)-gakoxRre.g meghhenpr NGR6)pywheatsih Ry rvefesablytieH doynethng. or
nore Br, O, CO2H, CH2OH;, and R5 is Cl.8al koxy e.g. nethoxy, or N(R6)2
wherein R6 preferably is Hor nmethyl. 5 R4 is hydrogen, OH, Cl_5al koxy,

N(R6) 2, Br, F, @4 ishydig¢nO0Hs C)o5alkskd)N(Rgh, Bol, G I, NEEIGCH, toh 8(@) (al ky

g?gf 2? ag In)s/ u E;Iﬂlr %nggmﬁx"{gg& |1 _%%(}eﬂdmgy bquhubrgg%uve%x& s&%stipu%eldoﬂeaH, rlr?ethlo;?y fore
or halogen. Ry is more preferably hydrogen.

10 Rgis hydrogen or C_galky! e.g. methyl and ethyl.

R7 is hydrogen, C_jpalkyl, C3.1¢alkenyl or Cp_galkynyl, all of which may be

unsubstituted or substituted by one or more OH, N(Rg)2, CO2R 2,

halogen, or R7 is (CHp)pAr. When R7 is (CH2)qAr, n is preferably zero or 1 and Ar
15  is preferably pheny! substituted or unsubstitued by halogen or C.5 alkoxy.

R11 is hydrogen, phenyl, pyridyl wherein the phenyl and pyridyl may be substituted

or unsubstituted by one or two C_4alkyl groups; C_galkyl, C_galkenyl,

C»_galkynyl, all of which may be substituted or unsubstituted by one or more OH,
20 CH,0H. N(Rg)2, or halogen;

R12 is hydrogen or C.galkyl.

R13 is phenyl, pyridyl, or C5.palkylene, all of which may be unsubstituted or
25  substituted by one or more CO2Rg, OH, CH72OH, N(Rg)2, or halogen;

R15 is preferably hydrogen or C_galkyl e.g. ethyl, isopropyl, n-butyl,
cyclopropylmethyl or cyclopropylethyl.

30  (Z)is preferably (d).



10 R6 is hydrogen or Cl_8al kyl e.g. nethyl and ethyl. R7 is hydrogen, C

i _ioalkyl, C2_I|oal kenyl or C2_8al kynyl, all of which may be unsubstituted
or substituted by one or nore OH N(R6)2, CO2R12, hal ogen, or R7 is
(CH2)nAr. Waen R7 is (CH2)nAr, n is preferably zero or 1 and Ar 15is
preferably phenyl substituted or unsubstitued by ‘hal ogen or Cl1_5 al koxy.
R11 is hydrog |, pyridyl wherein the phenyl and pyrr

substituted oﬁwg?{g&l}ggl tuted by one or two C 1 4al kyl groups; &ggg,y#g{e
c2_8al kenyl , C2_8alkyydmeddmidinddlieh may be substituted or unsubstrtut ed
by one or nore OH, 20 CH2O0H. rﬁ?% 2, or hal ogen R, is hydrogen or C

1. 6al kyl . R13 is phenyl, pyrr dyI or __ioal kyI ene, all of which may

Be unsubstitute £ S N( R6) 2,
or hal ogen; R15d(|E23r;?21f€¢{gb§f Vt ﬁo%?or%hfﬁ@%né%%fmvpbhgg&%p
n-butyl, cycl 0prMp@zbh@yﬂ%[(Medm}'-Qm‘-dimdrﬂichzdfura%(ﬁ)mdtﬁylpﬁx@ﬁgfﬁgﬂc)éclﬁd)
Preferred congpounds are:

(E)-3-[1-n- B[E)yl 542- (2- car boxy- 6- chl or ophenyOret hoxy- 4- chl or ophenyl ] - 1Hpyr
azol}I 4511] 2- [ (SEysy haBuryd-S3fdizteasBor PR A rketRdky Sr-vbhd iBhdAY i 1 ZRE R ofa & NOI C
aci

(E) - 3-[ 1- n- But y1ylhlrt(ﬁ(rwwMﬁm@ﬁwryﬁ@fm&y)metbwmmmqmH pyr azol .
y1] - 2-[ (5- net hoxy- 2, 3- di hydr obenzof uran-6-y1l) met hyl ] - pr op- 2- enoi ¢ aci d;
(E)-3-]1-

n- But yl - 542- ( 2- d&i)-BdkypBetyl5-[2rE2- muqx-yphdmpbﬂnahyph@melﬂox&pheﬁymaﬂoéyrﬁo]-4-
%%/1]3 (2 1[ (5- 1r6et ?f‘é’[(g methoxgyzdf &gﬁgroggn% uran-6 %}%é‘ﬁyﬁ‘ prop- -tl;n%xc- a2c1den0| ¢ acid;

n- But y1- 542- ( 2- car boxy- 6- chl or ophenypnet hoxy 4 rret hoxyphenyl ] - 1Hpyr azol - 4-y

1] - 2- [ (5- net hoxy.- 3f di hydr obenzof uran- 6-y ¥ prop-2-enoi c acid; 15
(E)-3-[1- (E)-3-[1- n-Butyl-5-2- (2-carboxy-6-chlorophenyl methoxy-4-methoxyphenyl] 1H-

n- Butyl-542-(2- %Fz’?&xﬂd?'l??g@ eemekseﬂxaﬁﬁ;dmgrzr?é% Ei?fs el gn% 121;,@61 5ol 4-y

1] - 2-[ (5- net hoxy- 2 r obenzof uran-"6-yl

15 (E)-3-[1- n-Butyl-5-[2-( 2-carboxy-5-chlorophenyl)methoxy-4-methoxyphenyl]-1H-
pyrazol—4—yl]-2-[(5-methoxy-2,3-dihydrobcnzoﬁlran-é-yl)methyl]-prop-z-enoic acid;

(E)-3-[1- n-Butyl-5-[2-(3-carboxy-2-pyridyl)methoxy-4-methoxypheny!]- 1 H-

pyrazol-=4-yl]-2-[(5-methoxy-2,3-dihydr_obenzofuran-S-yl)methyl]-prop—2-enoic acid;
20 or

(E)-3-[1- n-Butyl-5-[2.-(2-carboxy-5-chlorophenyl)methoxy-4-chlorophcnyl]- IH-
pyrazol-4-yl]-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl}-prop-2-enoic acid.

25 The present invention provides compounds of Formula (I), which may be made by

methods similar to those given below.

-10-



(B)-3-[1-

n- But y1- 542- ( 3- car boxy- 2- pyri dyl ) net hoxy- 4- net hoxypheny1] - 1Hpyr azol - 4-y1] - 2
-[ (5- met hoxy- 2, 3-di hydr obenzof uran-5-yQOret hyl ] - prop-2-enoi ¢ acid; 20 or
(B)-3-[1-

n- But y1- 542- ( 2- car boxy- 5- chl or ophenypnet hoxy- 4- chl or opheny1l) - 1Hpyr azol - 4-y1
1 -2-[(5-nmet hoxyp ¢7,er%4 hydr obenzof ur an- 6- ypnet hy] i - pr Op- 2- enob&T@ﬁJﬁﬂzs 5 The
present invention provides conpounds of Forrmula (1), which nmay be nade b
met hods si m | ar Compbinaief gie\Refinlietiay. Conpounds of the Fornula (1d): (Id)
5 wherein one Bis CH2 and the other is O can be prepared by al kylating a
ket one of Formula (2): 10i n di nmethyl carbonate in the presence of sodium
hydride to provide a b-keto ester o, Fq;;armla (3). CRCH3 (3)

(Id)

5  wherein one B is CH and the other is O can be prepared by alkylating a ketone of
Formula (2):

Rs
)

0" CHa

10 in dimethyl carbonate in the presence of sodium hydride to provide a b-keto ester of
Formula (3).

CO,CH,
(3)

-11-



~/

WO 97/ 04772PCT/ US96/ 12581 Condensati on ."of a b-keto ester of Fornula (3)

wi th di met hyl

formate dinmethyl acetal in a suitable solvent such as tol uene
at approximately 95 0C affords a conpound of Forrmula (4).

Treat nent of a

conmpound of Forrmula (4) with a hydrazine derivative of the Formula (5) R13-
NH NH2(5) 10 wherein R15 is Cl1_6al kyl; in suitable solvents such as

met hanol and
Forrmula (6).

10

15

\fgégxggz% the presence of sodium acetate provi deﬁcﬁus@éﬁ%?' e of

H3 (6) WD 97/04772PCT/ US96/ 12581
Condensation of a b-keto ester of Formula (3) with dimethyl formate dimethy] acetal

in a suitable solvent such as toluene at approximately 95 OC affords a compound of
Formula (4).

4

Treatment of a compound of Formula (4) with a hydrazine derivative of the Formula
(5)

R,s—NH—NH, )

wherein Ry 5 is Cj_galkyl;
in suitable solvents such as methanol and water in the presence of sodium acetate

provides a pyrazole of Formula (6).

©

-12-



Reduction of an ester of Formula (6) with a reducing agent such as

di i sobutylallum num hydride in a sol vent such as dichl oronet hane foll owed
by oxidation with an oxidant such as Jones reagent in acetone affords an
al dehyde of Forrmula (7). CHO (7) 1Cnoevenagel condensation of an

al dehyde of Formula (7) wth a half acid of Fornmula (8), wherein R1I6 is C
1..8 al kyl \WGv8 87/ 2PCT/ US96/ 12581 in a sol vent such as bgpzgas 3ls,
reflux, in the presence of piperidiniumacetate with azeotropic renoval of
wat er using a DRaducBbmofanaspaotfamulaq6pwitiva cedacingsgeat sueh as-or nul a (9) .

Fol  owed i f necessar nd. desi red by: deprotection and a | atj on and
hydrol ysi s of tﬁgsoﬁé&lﬁgunﬁg{shy@g? mélsé),}‘)eﬁtl&%ﬁs &’Pﬁﬁgeﬂ%gf‘%&a%h ed and;

oxidation with an oxidant such as Jones reagent in acetone affords an aldehyde of

Formula (7).
5
R5
N7 X\—~CHO
Ris _}'q—
)
Knoevenagel condensation of an aldehyde of Formula (7) with a half acid of
Formula (8), wherein R1¢ is C1-8 alkyl
10
R,;0,C._ _COH
21
(CH,)n
z,
.
B (8)

-13-



102)salt formation Al dehyde condensation nmay be effected by heating in the
presence of pyridine and acetic acid. Conversion of an ester of fornula (9)
into an acid nmay be carried out using conventional deprotection techniques
i.e. hydrolysis. 15 A half acid of Formula (8), WD 97104772PCT/ US96/ 12581

wherein R16 is Cl1-8 alkyl and n is 1, may be prepared starting from

4- met hoxypheno 5 OH (10) which upon brornination q,f T8
br onobenzene o#v%@n'ﬂfa (11). Crsb128s1

in a solvent such as benzene at reflux, in the presence of piperidinium acetate with
azeotropic removal of water using a Dean-Stark apparatus to afford an ester of

Formula (9).

RG
Ry
N
S
CH,)n
Z
Z B

Followed if necessary and desired by:
1) 'deprotection and alkylation and hydrolysis of the R3, R4, R, Ry5, R16, Z|
and Z7 groups as required and;
10 2) salt formation
Aldehyde condensation may be effected by heating in the presence of
pyridine and acetic. acid.
Conversion of an ester of formula (9) into an acid may be carried out using
conventional deprotection techniques i.e. hydrolysis.
L5
A half acid of Formula (8),

8 ®)

-14-
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OH 10 Al kyl ation of phenol of Formula (11) with 1, 2-dichl oroethane under
phase transfer reaction conditions provides a conmpound of Fornula (12). 15
(12) WD 97/04772PCT1US96112581 Treat ment of bronobenzene of Fornula (12)
wi th an organolithiumreagent such n-butyllithiumor nmetal such as

magnesi umin a solvent such as tetrahydrofuran affords di hydrobenzofuran of

Forrmul a (13). Ywoot/deyy2 Brom nation of a conmpound of Formula i.th
hexanet hyl enet et raar ni ne hydr obrom de perbrom de in a sol venré@ﬁé?fwagsl

di chl or omet hane wherein Rigssis I qaaikiil ydhi 2hg frag b hRpal sarngom (14) - 10  (14)
4-methoxyphenol (10)

OMe

OH (10)

which upon bromination affords a bromobenzene of Formula (11).

OMe

Br

10

Alkylation of phenol of Formula (11) with 1,2-dichloroethane under phase transfer

reaction conditions provides a compound of Formula (12).

MeO
Z,

Br

15

-15-



Met al - hal ogen exchange of conpound of Fornula (14) using an organolithium
reagent such n-butyllithiumin a solvent such as tetrahydrofuran affords an
al dehyde 15of Forrmula (15). (15) WO 97/ 04772PCT/ US96/ 12581 Condensat i on
of an al dehyde of Fornula (15) with dialkyl malonate such as di et hyl

mal onate in the presence of piperidine and acetic acid in a solvent such as

benzene provi b-unsatuated ester of Fornmula (16). 5
Tr eat nent of 3&83?’E4-7?ﬁ13at uated ester of Fornula (16) with sola‘lg-l&’ﬁ]g%mssl

bor ohydride in etbanelk oiQﬂoh;awa&emofﬁsanﬂu1§gmwimiasa;gasanmme@gweﬁus sodi um

hydroxi de in a solvent such as ethanol affords, after acidification with
aqueous hydr ochincputyllighiimyor ragtal Seeicasdnagnesiyp in 3 sol\esy suchpasteralydrofraps et hy|

and nis 1. Qh%’ffoﬁgﬁﬁﬁﬁ%ﬁéﬂzﬁurﬁ el (§3). Ty be made by methods wel |
e

known in the art. Invention also I's a process for preparing conpounds
of Formula (Id)by: (a) reaction of a conpound of Fornmula (11) WO

97/ 04772PCT/ US96/ 12581 Me
: 5 ° a3

Bromination of a compound of Formula (13) with hexamethylenetetraamine

hydrobromide perbromide in a solvent such as dichloromethane provides
bromodihydrobenzofuran of Formula (14).
10

Metal-halogen exchange of compound of Formula (14) using an organolithium

- reagent such n-butyllithium in a solvent such as tetrahydrofuran affords an aldehyde
15 of Formula (15).

(15)

-16-



or a protected formor precursor thereof (as defined hereinafter) with a
conpound of Fornula (8) wherein one Bis CH2 and the other is 0, and Z1, Z2
and R16 are as defined for Fornmula (1d) hereinabove; followed if necessary
or desired by: 10 (b) conversion of one conmpound of Forrmula (Id) into a

di fferent conpound of Fornula (l1d) e.g. (i) when Forrmula (1d) contains a
group CO2R6, GeBl7oerz CO2R12, or CO2R16 wherein R6, R7, R12 %5.:. ngw;ﬁ

al kyl, conversion to a correspondi ng conmpound where R6, R7, } or %1
represents hydr Ggedensatishiof in althehydé-of Farmala((ll §h) wiltDdihiay INGalby4id QcH agaRUR (€. 9.
in R3, R4 or RS nv. ion to a.different, group, e.g. a group (CH2)Ar
where Ar is opt %ngﬁog'ﬁeﬁﬂ Q‘ﬁggffﬂcapgap BryAnd agff“’n%{dHBa SQlxent sSpetoafrbenzene he art ;
and/or (c) salt pfovidenhn Qb-unsibhated ester dftFosnbila (P§). appr eci ated by those skill ed
in the art that the substituents R15, R3, R4 and R5 and be introduced at
any, appropriate stage of the synthesis, preferably at an early stage, using
met hods well known in the art. Inesmyee of the reactions depicted above,
particularly those in the early stage§—of theygverall synthesis, one or 25
nmore of the substitutents RL15, R3g, R5/npy therefore represent a
precursor for the eventual substituént. X

converted into the desired group R15, 04772PCT/ US96/ 12581 R3, R4 and

R5. It will be further appreciated that it nmay be necessary or desirable to
protect certdin of these substituents (or ei r pl@cursors) at various
stages in the reaction sequence. Suitable precursors and protecting groups
as well known to those skilled in the art, as are nethods for their
conversion of rEwaweent ofemadetnsatedtyd ester of Formula (16) with sodium borohydride in

ethanol followed by mono saponification with aqueous sodium hydroxide in a

solvent such as ethanol affords, after acidification with aqueous hydrochloric acid, an
10 acid of Formula (8), whereas R1¢ is ethyl and n is 1.

Other compounds of Formula (Id) may be made by methods well known in the art.

The invention also is a process for preparing compounds of Formula (Id)by:

(a) reaction of a compound of Formula (IT)

15 Ris N (I

-17-



5l n anot her aspect the invention provides for an internediate of the
formula (11) wherein R15, R3, R4, R5 and Ra are as described for Fornula
(1) Compounds of Fornmula (li) 10 wherein one Bis CH2 and the other is 0;
can be prepared starting by comrercially avail abl e ketones of Fornula (17)
15 (17) by reaction with diethyl oxalate of Formula (18) EtO OEt (18)

10

15

20

25

WO 97/04772 PCT/US96/12581

or a protected form or precursor thereof (as defined hereinafter) with a compound of
Formula (8)

R,,0,C._ _COH

z, T
(CH,)n
z,

B

\—8 (8)

wherein one B is CH3 and the other is O, and Z), Z3 and R are as defined for
Formula (Id) hereinabove;

followed if necessary or desired by:

(b) conversion of one compound of Formula (Id) into a different compound of
Formula (Id) e.g.

(1) when Formula (Id) contains a group CO2Rg, CO2R7 or COsR |2, or
CO2R 6 wherein Rg, R7, R12 or Ry¢ is alkyl, conversion to a corresponding
compound where Rg, R7, R]2 or Ryg represents hydrogen;

(ii) when Formula (Id) contains hydroxy group (e.g. in R3, R4 or Rs)
conversion to a different group, e.g. a group (CH2)Ar where Ar is optionally
substituted phenyl, by method well known in the art; and/or

(c) salt formation.

It will be appreciated by those skilled in the art that the substituents R15 R3,
R4 and Rg and be introduced at any appropriate stage of the synthesis, preferably at
an early stage, using methods well known in the art. In some of the reactions
depicted above, particularly those in the early stages of the overall synthesis, one or
more of the substitutents Rj5 R3, R4 and R5 may therefore represent a precursor for
the eventual substituent. A precursor for any of the substituents Rj5 R3, R4 and Rs

means a group which may be derivatised or converted into the desired group R5,

-18-



5in the presence of a base such as sodium ethoxide in a solvent such as
et hanol to produce a diketone of Fornmula (19). COR2Et (19) 10Reaction of a
di ketone of Forrmula (19) with hydrazine derivative of Forrmula (20) R ""NH2
(20) 15in a suitable solvent such as ethanol at reflux provides a pyrazole
of Formula (21). CO2Et (21) Saponification of an ester of Formula (21)

usi ng |ithi umyyeg#de in a sol vent such as aqueous met hano
after acidification an acid of the Fornula (22), R4R3 LC%g&hg?s’l

v R3, R4 and Rs. It will be further appreciated that it may be necessary or desirable to
protect certain of these substituents (or their precursors) at various stages in the
reaction sequence. Suitable precursors and protecting groups as well known to those
skilled in the art, as are methods for their conversion of removal respectively.

5 In another aspect the invention provides for an intermediate of the formula
(IT) wherein R} 5, R3, .R4, Rs and R2 are as described for Formula (I)
Compounds of Formula (Ii)

% B
a— (L)
10
wherein one B is CH2 and the other is O;
can be prepared starting by commercially available ketones of Formula (17)
R, R,
RS
R15
° 17
15

-19.



CO2H N N (22) 5 which can be subsequently converted to the correspondi ng
N- met hoxy- Net hyl am de of Fornul a (23) 10 by treatnent w th nethyl

chl oroformate foll owed by N, O-di net hyl hydroxyl am ne hydrochl oride in the
presence of a base such as N -nethyl pi periciine. Conpound of Formula (23)
can be treated with an organonetallic reagent R3-Mwherein Rais Cl_6

al kyl and M i syblg7p477M0C ; to provide a conpound of Formula ﬁés 6% ein
Ra is Cl1 6alkyl. 5 (24) Aternatively, reaction of conpoun 49) erein

Ra is C 1.6al kylby ratctith ith\GishoIoxalateasfFonhula 183 sui t abl e sol vent such as
tetrahydrofuran affords a thione of Fornula (25),

0

EtO
OFEt

0 (18)

5 in the presence of a base such as sodium ethoxide in a solvent such as ethanol to

produce a diketone of Formula (19).

Rys CO,Et

(o] (o] (19)

10 Reaction of a diketone of Formula (19) with hydrazine derivative of Formula (20)

R,  NH,
N

(20)

15 in asuitable solvent such as ethanol at reflux provides a pyrazole of Formula (21).

R, @1

-20-



whi ch can be treated with the di azoester (26) NCO21:118 (CH 2)" 15R2(26)
WO 97/ 04772PCT/ US96/ 12581 in refluxing tetrahydrofuran to provide a

thiirane of Formula (27). (27) 5 Treatnment of a thiirane of Fornula (27)
with trinmethyl phosphite at reflux in a solvent such as chl orof orm provi des
conpounds of Formula (28), wherein Ra is Cl-6alkYl. Saponification of an

ester of For muy@ ofgHh, Usi ng |ithium hydroxide in a solvent s eous
met hanol affords, after acidification with acetic acid, an acl-biigﬂ%?aflﬁgl

Formula (1), WngpgliAcdioh 3¢ dPkdtkr of Formula (21) using lithium hydroxide in a solvent such

as aqueous methanol affords, after acidification an acid of the Formula (22),

(22)

5 which can be subsequently converted to the corresponding N-methoxy-N-
methylamide of Formula (23)

R,

RS
R15 ?IOMe

(VN

RS
o]
R (23)
10 by treatment with methyl chloroformate followed by N,O-dimethylhydroxylamine
hydrochloride in the presence of a base such as N-methylpiperidine. Compound of

Formula (23) can be treated with an organometallic reagent Ra-M wherein R2 is



Compounds of the Formula (le) (k) 5 wherein one Bis CH, and the other
is 0; can be prepared follow ng the steps outlined in the foll ow ng Schene
(30) starting froman aryl ester of Formula (29), wherein R16 is G ..8

al kyl, to provide a pyrrole of Fornula (30). Conpound of Fornula (30) can
be subsequently converted to conpounds of Formula (le) follow ng the sane
sequence of stgBYy@ems he one - 24- WO 97/ 04772PCT/ US96/ 12581 fesarbhed
above for the conversions of compound (6) and conpound (21) t0 conpounds
(I'd) and conpount.g kikyl ant &4 pedtor WEICY; to providearsompbeial sFFofrmilal43, Whepdin MRy be
prepared starti r]g,ig&)rga&yporoni c acid of 5 Formula (31)

R, R,
HS
Ra
H15
0
N?N
A (24)
5
Alternatively, reaction of compound (24), wherein R2 is C}.galkyl, with Lawesson’s
reagent in a suitable solvent such as tetrahydrofuran affords a thione of Formula
(25),.
10
R, R,
HS
Ra
R15
S
N1+N
R (25)
which can be treated with the diazoester (26)
N, COAR,,
(CH,),
BN
15 R (26)
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B(OH)2 (31) with a triazole of Forrmula (32), wherein Xis C or Br; 10
Cco2Mme (32) under standard Suzuki coupling conditions to provide an ester
of Formula (33) 15 CQ2Me (33) A conpound of Fornula (31) may be prepared
by reaction of a correspondi ng organonetal |ic derivative (eg lithium or
Gignard) with a triallcyl borate foll owed by hydrolysis. 20

WO 97/04772 PCT/US96/12581

in refluxing tetrahydrofuran to provide a thiirane of Formula (27).

z,
B
o

(27)

5  Treatment of a thiirane of Formula (27) with trimethylphosphite at reflux in a
solvent such as chloroform provides compounds of Formula (28), wherein R2 is
Ci-galkyl.

(28)

10
Saponification of an ester of Formula (28) using lithium hydroxide in a solvent such
as aqueous methanol affords, after acidification with acetic acid, an acid of the
Formula (Ii), wherein P is CO2H.

-23.



WO 97/ 04772PCT/ US96/ 12581 A conpound of Formula (32) may be prepared
starting fromdi nethyl nmalonate with p-acetam nobenzenesul fonyl azide in a
sol vent such as acetonitrile in the presence of a base such as triethyl

am ne to provide dinmethyl diazonmal onate (34). 5(34) Treatnent of

di azonmal onate of Fornula (34) with an am ne of Fornula (35) R4-- NH2 (35)
10 followed b work up provides a triazole of Formul a coz2me
(36) Reactlxgﬁsl(’) 175?12 conmpound of Forrmula (36) with PX5, V\heré—g@gg‘éaﬁsm& or
d, in the 15 pr@g,ﬁﬁ,‘&ﬁdp&[p@t@ﬁmaq{p}car bonate in di nethyl fonnam de affords
a conpound of Fornu . Conpounds of Forrmula (Ij) nay be prepared
startl ng from an anallne of Formula (37) 20

5 wherein one B is CH> and the other is O;

can be prepared following the steps outlined in the following Scheme

R, R, R, Ry g
. 15
SN STMs R
Az _ 5 R H
/\

CO,R,, cocl TMS
(29) Rys

10
starting from an aryl ester of Formula (29), wherein R} is C]-g alkyl, to provide a
pyrrole of Formula (30). Compound of Formula (30) can be subsequently converted

to compounds of Formula (Ie) following the same sequence of steps as the one
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NH2 (37) WO 97/04772PCT/ US96/ 12581 with a di ketone of Fornula of (38)
CO2R16 (38) 00 5in a suitable solvent such as ethyl alcohol at reflux to
provide a pyrrole of Formula (39). (39) A diketone of Formula of (38) can
be prepared by reacting of a, b-unsatuated ketone of Formula (40) 0O Rr5k7

WO 97/04772 PCT/US96/12581
described above for the conversions of compound (6) and compound (21) to

compounds (Id) and compound (i), respectively.

Compounds of Formula (Ih) may be prepared starting from a boronic acid of
5 Formula (31)

BOH), (37

with a triazole of Formula (32), wherein X is Cr or Br;

10
X
R15__ N\ &/ Cone
N=N (32)
under standard Suzuki coupling conditions to provide an ester of Formula (33)
R, R,
RS
Rw—N\ A~ CO Me
15 N=N (33)
A compound of Formula (31) may be prepared by reaction of a corresponding
organometallic derivative (eg lithium or Grignard) with a trialkyl borate followed by
hydrolysis.
20
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(40) with a silyl enol ether of Formula (41) Me3Si OOSi Me3 Et OCEt (41) 20 in
the presence of Lewis acid such as zinc chloride in a suitable solvent such
as dichl oromet hane foll owed by acidic hydrolysis. WO

97/ 04772PCT/ US96/ 12581 Conpounds of Fornula (33) and conpounds of Formul a
(39) can be subsequently converted to conpounds of Formula (Ih) and

conpounds of F‘g{)glg&@hz(lj ), respectively, follow ng the sane ﬁ@ﬂﬁ&%?ssfﬁ
oun :

steps as the one descri bed above for the conversions of conp

conpound (21) andlceapduad opFdrmidla (B2) ma eoprashiedstarihg, fréi BRANING nialdnateavith

conmpound (le), respectiyely. I.n order to use a conpound of the
Fornula (1) or ﬁ'ﬁﬁ@ﬂﬁ%?&é’l%i‘?&llf?vl %ﬁ%‘ﬁtaa?ﬁ["émss&?b( asiaripRigfle inghe prreencs bt ment
of humans and otidwke §RABPKiSthi L arhifie BOProwRLE YinfeiyIhainedbratt (3§ 0r dance with
standard pharnmaceutical practice as a 1lOpharnaceutical conposition
Compounds of Fornula (1) and their pharmaceutically acceptable salts may be
adm ni stered in a standard manner for tdie tgeatnent of the indicated

di seases, for exanple orally, parenterd]ly,]jsub-lingually, transdernally,
rectally, via inhalation or via buggg I Mgdy.ati on. 15Conpounds of
Formula (1) and their pharnaceuticalﬂy agtept abl’e salts which are active
when given orsally can be fornul ated as syRups, taB#ets, capsules and

| ozenges. A syrup formulation will generally consist of a suspension or
solution of the conmpound or salt in aliquid carrier for exanple, ethanol,

peanut oil, oli Vgefinbnt ofdiEinhidRato bt Bifla (3t WittPar IBHOUF BRI (350! Ouri ng

agent. Wiere the 20 conposition is in the formof a tablet, any
pharmaceutical carrier routinely used for preparing solid formulations nmay
be used. Exanples of such carriers incﬁudauqﬁﬁgesiun1stearate, terra al ba,
talc, gelatin, agar, pectin, acacia, st'@ari ¢ }d, starch, |actose and
sucrose. \Wieie thfovweBRasidic vtk up ptdvideb 8 bR oPFomuta@8)! €, any routine
encapsul ation is suitable, for exanple using the aforenentioned carriers in
a hard 25gel atin capsule shell. Were the conposition is in the formof a
soft gelatin shell capsule any pharmaceg cal carrier routinely used for
preparing di spersions or suspensions nmay be considered, for exanple agueous
guns, cellul oses, silicates or oi Iﬁ__@ GhMer porated in a soft gelatin
capsul e shel | . 5

Reaction of a compound of Formula (36) with PXs, whereas X is Br or Cl, in the
15 presence of potassium carbonate in dimethylformamide affords a compound of
Formula (32).

Compounds of Formula (Ij) may be prepared starting from an analine of Formula

(37
20
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Typi cal parenteral conpositions consist of a solution or suspension of the
30 conpound or salt in a sterile aqgueous or non-aqueous carrier optionally
containing a parenterally acceptable oil, for exanple polyethyl ene

gl ycol, polyvinylpyrrolidone, lecithin, arachis oil, or sesane oil.

Typi cal conpositions for inhalation are in the formof a solution,
suspensi on or egHsabRn that may be adm nistered as a dry po r in the
form of an aerosoI/&g‘{}si ng a conventional propellant such aswggl:mg%/12581

di chl orodi f | uor a¥iBt H\diR@oRY oftFohAllh 8F @B} UOr onet hane. A typi cal
suppository fornulation conprises a conpound of Formula (1) or a

phar maceutically acceptable salt thereof which is active when adm ni stered
i'n this way, with a binding and/or |ulsating agent, for exanple polyneric
gl ycols, 10 gelatins, cocoa- butterﬂn@%d@w mel ti ng veget abl e waxes or
fats or their synthetic anal ogues. * o olypi ¢al® transdernmal fornul ations
conprise a conventional aqueous or non-aqueous .ve ¢le, for exanple a
cream ointment, lotion or paste or are in the formof a nedicated plaster,
patch or nmenmprane. 15Preferably the conposition is in unit dosage form for
exanpl e a taBl et 2 uiiablg salvent spueh aseghy] aleoheb o reflwssto previde mpyrrdihief Foamulant  may
adm nister to thsyysel ves a single dose. Each dosage unit for oral

adm nistration contains suitably from0.1 ng to 500 ng/ Kg, and preferably
from1l ng to 100 ny/Kg, and each dosage unit for 20 parenteral

adm ni stration contains suitably frorg0.1 ng to 100 ng, of a conpound of

Formula (1) or a pharnmaceutically acc $ | e salt thereof cal culated as the
free acid. Each dosage unit for intr adm ni stration contains suitably
1-400 ng and preferably 10 to 200 rﬁ; erson. A topical fornulation

contains suitably 0.01 to 1.0% of a conpound of Formula (I). 25The daily

dosage reginmen for oral adm ni stra%i ON NS S‘J#)tﬁpbl y about 0.01 ng/Kg to 40
ng, / Kg, of a conpound of Formula ( ’f‘@ﬁ) af Maceutically

(39

10

A diketone of Formula of (38) can be prepared by reacting of a,b-unsatuated ketone

of Formula (40)

o]
JJ\/
Ris (40)

15

with a silyl enol ether of Formula (41)

Me,SiO OSiMe,

EtO OEt @1)

20 in the presence of Lewis acid such as zinc chioride in a suitable solvent such as

dichloromethane followed by acidic hydrolysis.
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acceptabl e salt thereof calculated as the free acid. The daily dosage

regi men for parenteral admnistration is suitably about 0.001 ng/Kg to 40
ng/ Kg, of a conpound of the Fornmula (1) or a pharmaceutically acceptable
salt thereof 30 calculated as the free acid. The daily dosage reginmen for

I ntranasal adm nistration and oral inhalation is suitably about 10 to about
500 ng/ person. ive WO 97/04772PCT/ US96/ 12581 i ngr edi

adm ni st ered fvrgﬁ]ﬁ(iﬁﬁ) 6 times a day, sufficient to exhibit fé:ltem%é#rggd
activity. Cinpovad<a[Foahble (330 ¥hd dm@utdl of FHfli BoREM BHRBELEhaphen

ds of the_j ' I ni St d i d ith th t
mventfon. 5The Bt aar AmBgis3H Forpis ThEShpBarde cromuia (1) ro

deronstrated by respecthely, lNowihgltRsdastie sbqBnebme: f&stﬁé(one'“&e%cﬁg%vcmé ane
preparation. 10CHO cells stably transfected with hunman ETA and ETB

receptors were dPBYESIPRS f sempriing (@)4cpmpaupd 64y and-qemparrd @FORoeompourds| becco' s
nodi fied Eaglse’ S1dyBmpausdi@y gﬁ?ﬁ; Aot N redQaif 8¢ @l bovi ne serum The
confluent cells were washed wt I'.%I %%l\(cc)g' s%oﬁ%hat e-buffered saline
containing a protease inhibitor cocktail (5 nM EDTA, 0.5 mM PMSF, 5 ug/m

of leupeptin and 0.1 of aprotini and scraped in the same buffer.
After centrifugati onlrgpﬁgroté%)s(e 4 9?8“‘18’:'%1:9@“@ W@@?’W"FF‘ﬁl&ﬁhg inliquid
ni trogen and t haetepgblersait drrebdior tsattatmyenhof @R Zat dug? maa@ndlé RS USi Ng a

gl ass dounce honogenj zer) in lysis buffer containing 20 mM Tris HCl, pH
7.5, and the pr &Pgﬁab’zfgﬁ%‘%?%rac%%%wb stapqagq pharmaceptical pragtiqstas af ugat i on
at 800 x g fior PharfabedtioallcBmPYsRidhNOr oken cells and nuclei, the 20
supernatants were centrifur%ed at 40,000 x g for 15 min and the pellet was
resuspended i n 50 mvCPRpeundepf Fosmuia @) and theirimharmaceayically anceptatlosaid may smal |
aliquots at -70Geafh6 i | L L J(? [ el et erm ned by

usi ng the BCA et hod asﬁééogigésg’gd%rﬁg{ a??%r@at%?e Ié?l]éﬁiﬁg}c\#gd?%agﬁac&eggs, for
25[ 1251 ] ET-1 bi suampje oxallyepatenteradly, subdipgnalty. framsderGialy,aedthlly, wasnhalation or

via buccal administration.

15 Compounds of Formula (I) and their pharmaceutically acceptable salts
which are active when given orally can be formulated as syrups, tablets, capsules
and lozenges. A syrup formulation will generally consist of a suspension or
solution of the compound or salt in a liquid carrier for example, ethanol, peanut oil,
olive oil, glycerine or water with a flavouring or colouring agent. Where the

20  composition is in the form of a tablet, any pharmaceutical carrier routinely used for
preparing solid formulations may be used. Examples of such carriers include
magnesium stearate, terra alba, talc, gelatin, agar, pectin, acacia, stearic acid, starch,
lactose and sucrose. Where the composition is in the form of a capsule, any routine
encapsulation is suitable, for example using the aforementioned carriers in a hard

25  gelatin capsule shell. Where the composition is in the form of a soft gelatin shell
capsule any pharmaceutical carrier routinely used for preparing dispersions or
suspensions may be considered, for example aqueous gums, celluloses, silicates or
oils and are incorporated in a soft gelatin capsule shell.

Typical parenteral compositions consist of a solution or suspension of the

30  compound or salt in a sterile aqueous or non-aqueous carrier optionally containing a
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performed followi ng the procedure of Elshourbagy et al. (1993). Briefly,
the assay was initiated in a 100 ul volume by adding 25 ul of [1251]ET-1
(0.2-0.3 nM in 0.05%BSA to nenbranes in the absence (total binding) or
presence (nonspecific binding) of 100 nM unl abel ed ET-1. The concentrations
of menbrane proteins 30 were 0.5 and 0.05 ug per assay tube for ETA and ETB

receptors, re ' y. The incubations (30C, 60 mn) were
dilution wt hs‘ggﬁgb“\gﬁ%‘ fer (20 MM Tris WD 97/04772PCT/ US96/ 1%&@@8%%12?%pH

7.6, and 10 tnM ' [ [ tm [Cfilters (Cifton.
NJ) presoaked i ni}%;g?fg/ro)@lll SA. elﬁlhéelE ? |ﬁ‘l r?'gerxtsagﬁgtbg’ﬂ(/?/é\’g%é’a gg'cg’: R‘g[g“(’%lpWI Bfr ti ne)
with the sanme buletithinayachisioiigomseBmaudlel cel | harvester and were counted by

usi ng a ganma counternat 75% effjcigency., § .. The follow ng exanples are
il ugt r a? ive and are ‘PWJ??WRQSWQ%& f‘%@laﬂﬂhﬁﬁﬁhﬂg tesm ofi soluting.suspension

EXAMPLE 1 or emulsion that may be administered as a dry powder or in the form o{ an acrcﬁol
10(E)-3-[1-n-Butyl-542-(2-carboxy- 6-chl orophenyl_z]met hoxy-4-chl orophenyl] - 1H
- pyrazol - 4- ]%"{g(asc T116R3)-Propsliant Ryclras Hishicsedifearomethaneearhy | Fpr op- 2- enoi ¢
acid a) 2-Bronmo-dichBidmRspieRge. 15 To a sol ution of 4-met hoxyphenol (13.00
g, 104.84 nunol) in DWMF (50 nL) was added brom ne (5.40 rnL, 104.84 nmol)
at 0 C. The reacti on Aipicsl suppesitoryofommulatiancompdsestaciompoatdsfcordik @) or

Sthyl acetat e ( BOBTAERIY kBRI NERRR M R B i S ab ™ < 1
brine and dried ¥ya2804)bindienandir hdkriciting agedtyfon txaiiple polyBECAGols,

10 gelatins, cocoa-butter or other low melting vegetable waxes or fats or their synthetic
analogues.

Typical transdermal formulations comprise a conventional aqueous or non-
aqueous vehicle, for example a cream, ointment, lotion or paste or are in the form of
a medicated plaster, patch or membrane.

15 Preferably the composition is in unit dosage form, for example a tablet,
capsule or metered aerosol dose, so that the patient may administer to themselves a
single dose.

Each dosage unit for oral administration contains suitably from 0.1 mg to
500 mg/Kg, and preferably from 1 mg to 100 mg/Kg, and each dosage unit for

20 parenteral administration contains suitably from 0.1 mg to 100 mg, of a compound
of Formula (I) or a pharmaceutically acceptable salt thereof calculated as the free
acid. Each dosage unit for intranasal administration contains suitably 1-400 mg and
preferably 10 to 200 mg per person. A topical formulation contains suitably 0.01 to
1.0% of a compound of Formula (I).

25 The daily dosage regimen for oral administration is suitably about 0.01
mg/Kg to 40 mg/Kg, of a compound of Formula (I) or a pharmaceutically
acceptable salt thereof calculated as the free acid. The daily dosage regimen for
parenteral administration is suitably about 0.001 mg/Kg to 40 mg/Kg, of a
compound of the Formula (I) or a pharmaceutically acceptable salt thereof

30  calculated as the free acid. The daily dosage regimen for intranasal administration

and oral inhalation is suitably about 10 to about 500 mg/person. The active
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20 pressure gave 21.28 g of the crude title conpound as a dark oil: 11-1
NVR (250 MHz, CDCI3) d 7.49 (b, 1H), 6.96 (d, 1H), 6.72-6.62 (m 2H), 3.71
(s, 3H). b) 2-Brono-1-(2-chloroethoxy)-4-nmethoxybenzene 25To a sol uti on of
2- br ono- 4- et hoxyphenol (20.00 g, 98.04 nunol) in 1,2-di- chloroethane
(50.00 ni, 0.63 nol) was added sodi um hydroxide (12.00 g, 0.29 nol) and

benzyltri et hy'\%‘i‘%ﬁ HJm chloride (3.00 g) in water (150 ni). %:p f@lﬁégre
u a

was stirred at X for 24 h and extracted with ethyl acet

tnl). The conbi nggeditmdbybe dininiidred HEMA BBIRRY 2 \Wh
(Na2SO4). After rgei-?mw ?gyt he 30 sc?l vent under rg u%:gug%ireggtsogggbq ash

chromat ogr aphy (95iedgFdNifyy| et her/ hexane) of WD 97/ 04772PCT/ US96/ 12581 t he

resi due %%6(5302% No%zéec@?ﬁsncﬁmo %Lfféafs ahdpbdidd gh%%ﬂgw% P2 v, yel | ow

2H), 3.75 (t, 3Hpvengoryare @@mmsn}'ed15amr@%whbﬂxy-pms&adn\mtﬁmbenzof uran To a
sol ution of 2-brono- t hox 4- nmet hox 1. 5..22 mol)
in THF was added 190*%&() ’?’.@@“ﬁ%&{? %? C‘N}EP%{H@‘ prm @a %’e Wure was

soni cated for 2 by thefdliswingiteadh: at room t enperat ure for addi ti onal 20 h. The

10 reaction was quenched with 3N HC1 (50 nL) and extracted with 1:1
hexane/ et hyl acetate (3x50 nlL). The conbi ned organic extracts were washed

wi th saturated maHC@JMsz&i%Pd dried (Na2SO4). After renoving the sol vent
sure

under reduced pres chronat ography (3:1 hexane/ethyl acetate) of
the residue gave 0.68)g (€5 celfmembrane preparatiofound as a col orl ess |iquid:

"H NWVR (400 ;yHz, CDC13) 3 éétaceﬁg étggly Léa%@fect@d &ch(h%magl@'[';\ anc16 ETg éep&)Hs) 4.53

(t, 2H), 3. 75 (s, 3H),

6- Br ono- 5- net hower? gdwali 1hm50hmrvzd4immntffmeacukﬁdetplateﬂuobulbeccos modified

5- et hoxy- 2, 3-di éld'mb nzofur 1 0Q.9 0#6 nupol) in 20 d| chl or onet hane
(10 inL) was addd&® @fjrvﬂg’n{ éf"d‘g‘ doyise Shfuge bhs eandluenteelly 79,

7.32 mol ) at mrecwama wmqjumacwgtx@bhﬂmdfféred WREHE &dhuﬁmgﬂat gm%;@t ure.
After stirring fg}%éb t he reaction was quenched with water and extracted

with ethyl acet ‘PS?%‘W? mMED T 9 M?E’aﬁﬂ%méﬁﬂll?%?@ #k @1 Washed
with brine and df kferdihPandQtlapeE MY 3AmObufidt® AR VERF Al 2800 4CE the

pressure gave
cells were lysed by freezing in liquid nitrogen and thawing on ice followed by

homogenization (30 times using a glass dounce homogenizer) in lysis buffer
containing 20 mM Tris HCI, pH 7.5, and the protease inhibitor cocktail. After an
initial centrifugation at 800 x g for 10 min to remove unbroken cells and nuclei, the

20 supernatants were centrifuged at 40,000 x g for 15 min and the pellet was
resuspended in 50 mM Tris HCI, pH 7.5, and 10 mM MgCl; and stored in small
aliquots at -70°C after freezing in liquid N). Protein was determined by using the
BCA method and BSA as the standard.

(B) Binding studies.

25 [125HET-1 binding to membranes prepared from CHO cells was
performed following the procedure of Elshourbagy et al. (1993). Briefly, the assay
was initiated in a 100 ul volume by adding 25 ul of [125T)ET-1 (0.2-0.3 nM) in
0.05% BSA to membranes in the absence (total binding) or presence (nonspecific
binding) of 100 nM unlabeled ET-1. The concentrations of membrane proteins

30  were 0.5 and 0.05 ug per assay tube for ET 4 and ETR receptors, respectively. The
incubations (30°C, 60 min) were stopped by dilution with cold buffer (20 mM Tris
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25 1.45 g (96% of the title conpound as a dark solid: 'H NWR (250 MHz,
CDC13) d 7.00 (s, 1H), 6.82 (s, 1H), 4.57 (t, 2H), 3.81 (s, 3H), 3.15 (t,
2H). e) 5-Met hoxy-2, 3-di hydrobenzofuran-6-al 30 To a sol ution of

6- br ono- 5- met hoxy- 2, 3- di hydr obenzofuran (9.20 g, 40.35 mmol) in THF (50 i)
was dropw se added n-Butyl lithium (24.00 nL, 38.40 mmol) at -78 0C. After
stirring for 3INo8¥u772DMF (5.00 nL, 60.53 nmmol ) was added andPHJ/fJ 59 %axre
was allowed to stir at roomtenperature for 2 h. The reaction s ﬁfé ched

with water and @Gk aHt26l andt 10 siMMg@sEhad Gitrhel Bough) Whiktfan O A
and t he sol vent was renpved under

organi c extract re. dried 254

reduced pressurzc.:ﬁg‘mF )sl?fciﬂ”té%ﬁﬁﬁ P BSKy The:filtegs; were mashed etjmes (Strhleeackesi due
af forded 5. 429 (iffeYwithlthe dametbutfeed e d (250
MHz. CDC13) d 10.32 (s, 1H), 6.90 f@%ﬁo@“@?‘s%”?@%vl ;ﬁm4‘?’§‘7’°{’{‘1?‘%, 3.91
(s, 3H), 3.25 (USingppammycoyngar@l,75% efficiency.

2- (5- et hoxys 2, 3-di hydr obenzof ur an- 6-y1li den) - mal onate 10 To a sol ution of

5- Met hoxy- 2, 3-di hydr obenzof uran-6-al (295 ng, 1.66 mmol) in benzene was
added di et hyl nal onaTke foll¢FinggxanipléGareritiisiyativaaed are naclisliting@f tHe, 0. 35 nmol )
and pi peridine . 1wl ). The m xture was heated at reflux for 3
h and then pouréﬁg?%ggsquﬂg‘?nﬁ m(; "water. This m xture was extracted with
three 50 15 rnL portion of ethyl acetate. The conbi ned organic extracts
were washed with brine and dried (Na2SQ4). Renoval of the sol vent under
reduced pressure gave quatitative yi el BXAMBLEL tit|e conpound as a

yel lowi sh otd: (B)}INNB-BAYO5 Iz c4ebdxd3d ) 1K), 6.78
(s, 1H), 4.52 (t, 2H), 3930% Y 3?%8‘%F§%ygﬁb°fh$§9_?§ﬁ%°tz&"%i}ﬂl], g (m
6H). 20 g) Di et PyRzop4¢yl-2ri(fiaptlioxy 233-dihlydeobestzofurant 6ry Amethy Heprdpy-ensit agiat e To
a solution of diethyl 2-(5-nethoxy-2,3-dihydrobenzofuran-6-yliden)-nalonate
(1.80g. 5.62 nmmol) in ethanol (25 nL) was added sodi um borohydride (0.22 g,
5.66 25 nunol) at2-Bomo-4-mehexgihenst. After stirring for 2 h the reaction was
guenched with water and extracted with ethyl acetate (3x50 nL). The

conbi ned organic extracts were washed with brine and dried (Na2SO4). After
renmovi ng t hBs soly gedlutibnE 4-rhéd s 104 8854 ?ﬁ@ﬁ: 1:1
di et hyl et her/hexane) of the dar Herﬂeag?gﬁjgr%fl%rdecw?hﬂ g @f@??%?s(the
title compound ¥dedbiogined48imL, 1048ANRqIPSB® OC. The reaction was allowed to warm

to room temperature. After stirring for 2 h the reaction was quenched with water and

extracted with ethyl acetate (3x200 mL). The combined organic extracts were
washed with brine and dried (NapSO4). Removal of the solvent under reduced

20 pressure gave 21.28 g of the crude title compound-as a dark oil: 'H NMR (250 MHz,
CDCl3) d 7.49 (b, 1H), 6.96 (d, 1H), 6.72-6.62 (m, 2H), 3.71 (s, 3H).

b) 2-Bromo-1-(2-chloroethoxy)-4-methoxybenzene

25  To asolution of 2-bromo-4-methoxyphenol (20.00 g, 98.04 mmol) in 1,2-di-
chloroethane (50.00 mL, 0.63 mol) was added sodium hydroxide (12.00 g, 0.29 mol)
and benzyltriethylammonium chloride (3.00 g) in water (150 mL). The mixture was
stirred at reflux for 24 h and extracted with ethyl acetate (3x150 mL). The combined
organic extracts were washed with brine and dried (NapSOy). After removing the

30 solvent under reduced pressure, flash chromatography (1:1 diethyl ether/hexane) of
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30MHz, CDC13) d 6.70 (s, 1H), 6.54 (s, 1H), 4.44 (t, 2H, 4.12 (q, 2H),
3.74 (m 4H), 3.11 (m 4H), 1.18 (t, 6H). h) Ethyl, hydrogen

2- (5- net hoxy- 2, 3-di hydr obenzof uran- 6-yl ) net hyl - nal onate To a sol uti on of

di et hyl 2-(5-net hoxy- 2, 3-di hydr obenzof uranyl ) net hyl - mal onate 5 (6.55 g,
20.34 mol ) in ethanol (50 nL) was added a sol ution of potassium hydroxide

(1.35 g, 24.4 in water (10 nmL). The reaction m xture e Lrred at
room t enper at 3?’6?2/?47 h. After concentrating the agueous Iaylér m%%h%\%ghed

with ether and agjeGkdidirGavd 4] ¢islo t AW th
et hyl acetate (3>([2df00]rr1_ck.a wT%?%%ﬁﬂ*i&f%écts t&gerg&m%gﬁ’ggndvemét{ﬁg??%g and
dried (Na2SO4). N QIMEz, GIN3 5bT 08 (. 1HN682-6. 82 (ne. 28 4. 2B 821D, §dFe 5. 26
g (88% of the ti,t as a white solid: "H NWR (250 Mz, CDCI3) d
11.43 (b, 1H), 6?‘7%(2?@%)5@6.58 (s, IH), 4.48 (t, 2H), 4.16 (q, 2H), 3.82
(t, 1H), 3.75 (s, 3H), 3.14 (t, 3H),1.20 (t, 3H); M5 (ES!) me 295.2

[ MtH +; mp.:114- q_ﬁC. 5. - Chl_or o- 2- hydr oxyacet ophenone In a 500 nilL
of round bottdm ﬁseié’ét 6}"&;’6‘1‘{}&"{%"’&@@6‘@%3 pl aced 26.00 g (0.153 nol) of
3- acet oxychl orobenzene, cooled with ice bath. Then 30.00 g (0.225 nol) of
Al C13 was added irn portions. The resulting m xture was heated to 140 oC for

2 h 20 (caution: 9?@%‘!-‘6%‘_*@\7‘2{9@911;{3' 0’%'%‘)"3’}1?‘\'&’%‘}!%%&@%(4&3351 D, tredted
with 15 rnL of camel) iFeHE \Oas]ag_ﬁ)edrﬂ%bnf(?.ﬂfiﬁm&‘@%?ﬁ&g#ﬁéM&?ﬁ]&g)w&ri‘ni Pegrci o

(3x300 mL). The conbined organic extracts were was fine an
(Na2SO4) . Renpvaapsonicaed So5i 2teand stimedbat2aom empe(apmeforafiditibral 20 hl Bheconpound

as a light yehlo taud: LS. 7,65 (d,
1=8.6 Hz, 1H)?d,’ 6}.@5%60?3% agﬁgi‘%%fﬂ %54)9",di é@e’.‘@gg%féf’gﬁéﬁwg%?ﬁé‘."éal_’??&efhyi‘ H) |
2.61 (s, 3H). ) actta@h(3a5bmP). The tombinetbdrganiy et Weeawashed with sAuraedut i on of
4-chl oro- 2- hydro et aphenone 2. 0,.0.129 .np i.n DMF (200 30 nL) was
added K2COB (72. ﬁgﬁ‘d?’ﬁi’@i%‘ ed {’ﬁ%ﬁ%-&%ﬁ{éﬁfﬂw%‘k‘%%‘@f H‘iﬁﬂ"g regugess npl ).
After st idr ring apressoreCfiishichontatogkdply (3:X helage/é@$] d2tdlePof thdieSidief Ve 0256k
extracte (85%) of the title compound as a colorless liquid: 'H NMR (400 MHz, CDCl3)d

15 6.80(d, 1H), 6.70 (d, 1H), 6.65 (dd, 1H), 4.53 (t, 2H), 3.75 (s, 3H), 3.18 (t, 3H).

d) 6-Bromo-5-methoxy-2,3-dihydrobenzofuran

To a solution of 5-methoxy-2,3-dihydrobenzofuran (1.00 g, 6.66 mmol) in

20  dichloromethane (10 mL) was added hexamethylenetetraamine hydrobromide
perbromide (2.79g, 7.32 mmol) at -78 OC. The reaction was allowed to warm to
room temperature. After stirring for 3 h, the reaction was quenched with water and
extracted with ethyl acetate (3x50 mL). The combined organic extracts were washed
with brine and dried (NapSO4). Removal of the solvent under reduced pressure gave

25  1.45 g (96%) of the title compound as a dark solid: '"H NMR (250 MHz, CDCl3)d
7.00 (s, 1H), 6.82 (s, 1H), 4.57 (t, 2H), 3.81 (s, 3H), 3.15 (t, 2H).

e) 5-Methoxy-2,3-dihydrobenzofuran-6-al

30  To asolution of 6-bromo-5-methoxy-2,3-dihydrobenzofuran (9.20 g, 40.35 mmol) in
THF (50 mL) was dropwise added n-Butyl lithium (24.00 mL, 38.40 mmol) at
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wi th Et 0OAc (3x300 rnL). The conbi ned organic extracts were washed with
brine and dried (Na2SO4) and renoval of the solvent under reduced pressure
gave 25.00 g (90% of the title conpound as an oil: 'H NVR (250 MHz, CDC13)
d 7.68 (d, J=8.3 Hz, 1H). 7.22 (d, J=1.8 Hz, 1H), 7.00 (dd, J=1.8, 8.3 Hz,
1H), 5.28 (s, 2H), 3.53 (S. 53H), 2.62 (s, 3H). k) NEtlhyI

2-(4-chl oro- 2wgpd, nmet hoxy) benzoyl acetate 10 To a solutio

4- Chl or o- 2- et hox@?ragtxhoxyacet ophenone (25.00 g, 0.116 nol) P%g&JWEW}
carbonate (150 MHgoMagnaddgd, 7f 153 f B3N8t O rri ng
for 10 min. at roomtenperat & th(ltJI‘e was(ﬁ P’@b"‘io“sfsd"d{é"?‘é

mn. The result mgumwasmlewqdatp stit fnt(vvmnltdmpetamé fdrQ h. G’hmdaeﬂimmatqua&hadld

Capar at od and wahea e cRaleF il Rl [REn kL He comhBtomesic  ne

sol vent u nder r extracsoveps drisii(Na>$0y)@n? %Gﬁlvgnt(x&z%moiedtdﬂaertréddcai p‘x@ﬁﬂﬁu nd as

o o oil: VD 55 e EorSiftorbbig) i1 cibbsBrans) of fharesduestiprind 5 435 76%) obhe 5
2H), 3 97 (s Zhﬂeco?np?)an&&a ws%nélnmiitﬁonﬁﬂ EbABId.32 (s, 1H), 6.90
(2) - 2- (4-chloro- 2- net hoxynet benzoyl-3- (di met hyl at'ni no) propehoate A

m xture of Meth(f Hi)véégzéhllblr)(ﬂ—i Hok h@tmkﬁ)ﬁéhi l acetate (24.00 g,
0.107 25 nmol) and N, N-di net hyl f or mam de di met hyl acetal (25.51 g, 0.214
nol) was heated to 90 OC overni ght. Concentration under reduced pressure
gave 34.86 g (10MPigthyif2-¢Shmethoxy-2,3 elihydobentofisamb-ylidén)-hdor(aeS! ) m z 328
(MrH) +; ' H (400 MHz, CDCI3) d 7.71 (s,1H), 7.25 (d, 1H), 7.13 (s, 1H),
7.00 (d, 1H), 5.12 (s, 2H), 3.46 (s, 6H), 3.44 (s, 6H. 30 WO

97/ 04772PCT/ US9®6 4 2dBtion ¢f)5-Methbyy-2,3-dihydrobenzofuran-6-al (295 mg, l 66 mmol) in

1-n-butyl-5-(4- chI or o- 2- thox rreth phenyl) 1H pyrazol - car boxyl at e
To a nixture of PaEEARHYaSE edzd"it (§6mhb§§/m%bﬁ§ﬁ}l§éﬁ§mm& 0.35

5(di met hyl ani nohammsag%smﬁ@@adl&go.sen&.%. "Bl mikAffe RabhEaVdalY LRz kss (37. 00

9 h and then poured into 100 mL of water. This mixture was extracted with three 50

15 mL portion of ethyl acetate. The combined organic extracts were washed with brine
and dried (Na3SO4). Removal of the solvent under reduced pressure gave guatitative
yield of the title compound as a yellowish oil: 'H NMR (400 MHz, CDCl3) d'8.02
(s. 1H), 6.79 (s, 1H), 6.78 (s, 1H), 4.52 (t, 2H), 4.30 (m, 4H), 3.80 (s, 3H), 3.18 (t,
2H), 1.28 (m, 6H).

20
8) Diethyl 2-(5-methoxy-2,3-dihydrobenzofuranyl)methyl-malonate

To a solution of diethyl 2-(5-methoxy-2,3-dihydrobenzofuran-6-yliden)-malonate
(1.80 g, 5.62 mmol) in ethanol (25 mL) was added sodium borohydride (0.22 g, 5.66

25  mmol) at room temperature. After stirring for 2 h the reaction was quenched with
water and extracted with ethyl acetate (3x50 mL). The combined organic extracts
were washed with brine and dried (NapSO4). After removing the solvent under
reduced pressure, flash chromatography (1:1 diethyl ether/hexane) of the dark
residue afforded 1.47 g (82%) of the title compound as a yellow oil: '"H NMR (250

30 MHz, CDCl3)d 6.70 (s, lH). 6.54 (s, 1H), 4.44 (t, 2H), 4.12 (q, 2H), 3.74 (m, 4H),
3.11 (m, 4H), 1.18 (t, 6H).

-33-



0.208 mol) in 600 nmL of MeOH H20 (9:1) was added NaOAc (84.86 g, 0.624
mol ). The resulting mxture was stirred at roomtenperature overni ght and
then partitioned between water and CH2Cl12. The organic |ayer was separated
and washed with brine and dried (Na2SO4). Renoval of the sol vent under
reduced pressure gave 35.50 g 10 (97% of the title conpound as an oil: M
(ES!') mz 353 -, H NVR (400 MHz, CDC13) d 7.93 (s, 1H), - (m
3H), 5.01 (dd,‘%@?}ﬁf” 9.5 Hz, 2H), 3.75- 3.92 (m 2H), 3.60 Fé’gg’lﬁzl? .30
(s, 3H, 1.65 (m 2H, 1.12 (m 2H, 0.74 (t, 3H. n)

F ot oot BB el P TR KGRy drb e AR R TR ot © O T
I*- n- but y1- 5- (4- chl or o- 2- net hoxynmet hoxypheny1l) - 1Hpyr azol - 4-yl car boxyl at e
(10.00 g, 0.028 _HD|) in 200, of CH2Cl2 at O C was added 85.2 niL of 1.5 M
Di bal - H i n t ol uef23 SHpYes ofgiqthyl £+{g-metfoxy-2y3-dihydropeazefuragrmetbylcmelarated wi t h
MeOH (100 Tnly 1 @35uno0 3o ¥ariifinetrdfiol 250 AP) wakadde § Mitior $Fholalig0 20, ML of
water. The resulting mxture was stirred for 15 mn. and extracted with
CH2C12 (3x200 nihydrodide (d 3Atg 640 mmphria water (10aul)s Thereactiorsmeduremialistirtddne and

dried (Na2SO4) . I . essure ve 9.50
(97% f)f t he %it gggg;é?rgﬁn g%é'}'ggrSzfgé“ﬁﬁwl‘sl%gf‘éﬁ’qrﬂ%gﬁ%é‘gfa(ﬁ‘ﬁ?#agﬁﬁq‘N%h (480
MHz, CDC13) ? 7. @ber(asd ddiflified witB cohc2ftrated BBE]) to pHl Déhd(extradtéd witl_lgletﬁﬁ a(:@kd[(e 2H) H)
3.80-3.98 25(m 2 3.35. (s, 3H), 1.70 (m , .1.18 2 0.81 (t, 3H).
0) 1-n-Butyl-5- (52‘1:% ’BEB-T%‘? R’@%ﬁ%%ﬁ&%%@ﬂémnﬁwﬁw!ﬁ@%ﬁpﬂ

iar ngiﬂ ?egy?ﬁ %ﬂ@aﬁ%ﬁﬂé %Brl]@dhﬂurﬁl%rh reduceﬂ presslure ave hS.ZéSg(88%){>fh thf title I

-n- But yl - 5- (4- chl or o- 2- net hoxynet hoxypheny1) - 4- roxynet hyl pyrazol e
(10.00 g, 30.86 TRRCYN] 3 awlyteFpligss Hé\%ﬁéﬁ‘é)ybé%'lzoc@c%ﬁ@ll\ﬂ@(b. [H), 6.72 (s,

97/ 04772PCT/ US96 f 16 (ERIE i i I ersisted
(30 mL). 60 nL o@l’zg'g%§%§gﬁqﬁ%é8%§?’%\}\gs@'t hehg'gcziglg H?ir?g’ 53%3?‘?@33-51 ‘?1 ng

m xture was stiridd 28 (tLr3FHnMSJEPD myle 29%2 IM+HTS mpy 184-1146 8@. wi t h 300 rnL of
cold water, extracted with CH2C12 (3x200 rnL). The conbi ned organic
extracts were washed with brine and dried (Na2SQ4). After 5 renoving the
sol vent undels r eiié€htbrp2eydroxgacefopherione ol urm chr omat ogr aphy of the resi due
wi th 25% Et OAc M hexane gave 5.50 g (56% of the title conpound as an oil:
M5 (ES!') mz 323 (MtH) +; 'H NWR (400 MHz, CDC13) d 9.54 (s, 11-1), 8.07 (s,

1H), 7.35 (d, 1Hh.a500%#8. éffourdiBortom. flask hisrgedwith ar%o@@laé’r [2&d(28100%h.153- 38 (s,
3H, 1.75 (m 2H), 1,20 (m 2H), 0.83 (t, 3H). IO p_g.h}thyl
(E) - 3- [ 1- n- but y 109} pl3-agstexyehlorohenzensx saakad sy isp bt 15hen 30,90 240325 mol) f -
2- [ (5- met hoxy- 2, Srcl Wii1abe RRkibna i PRk Wikiurs } xture
of 1-n-Butyl-5-(4-chloro-2- rrezﬁtahofyrret ﬁosxyp%enyl -1 %ggggg{&f@ffﬁzw
20  (caution: vigorous evolution of gas) and then cooled to 0oC, treated with 15 mL of

conc. HCl in 100 mL of ice water, extracted with EtOAc (3x300 mL). The combined

organic extracts were washed with brine and dried (Na»SO4). Removal of the

solvent gave 24.00 g (92%) of the title compound as a light yellow liquid: "H NMR

(250 MHz, CDCl3) d 10.7 (s, 1H), 7.65 (d, /=8.6 Hz, 1H), 6.98 (d, /=1.8 Hz, 1H),

25 6.87(dd, J=1.8, 8.6 Hz, 1H), 2.61 (s, 3H).
j) 4-Chloro-2-methoxymethoxyacetophenone

To a solution of 4-chloro-2-hydroxyacetophenone (22.00 g, 0.129 mol) in DMF (200
30 mL) was added KyCO3 (72.00 g, 0.516 mol) and bromomethylmethyl ether (0.134

mol). After stirring at 55 OC for 1 h, the mixture was poured into water and extracted
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" 15 car boxal dehyde (5.50 g, 17.08 mmol) and Et hyl, hydrogen

2- (5- et hoxy- 2, 3- di hydrobenzof uran-6-yl)nmethyl -mal onate (7.28 g, 24.70
nunol) in 50 rnL of benzene was added piperidine (2.16g. 25.41 mmol) and
AcOH (0.51 g, 8.50 mml), respectively. After heating at reflux for 3 h,
the m xture was poured into water, extracted with EtO0OAc (3x100 nL). The

combi ned or ganyg ofidACt S were washed 20 with brine and drie
After renoving the solvent under reduced pressure, flash col (gﬁ%mgé%gl

chr omat ogr aphy af 48% of
the t1t1e compouny DoAcIskil T oAl b e Gy b,
CDC13) d 7.53 (<ndggied fNa3$0(¢)sandxmovavome ¢advent bijder fedid (pressitigaveR2 SI® ¢ s,

i 25 Eth

(Eg 341- nqbut 1)(%0 ()Of %t%eocoglpﬂu%?r oxyp enylffdkiﬁsgwlézz&Dq3MT6§-(‘f (J583

met hoxy- 2, 3- d| hﬁtr chhr?zZif(eram%G{yﬂ){mOmhli -J2-1 (30 8P S Y 538 (3’@1.@ $otution of

Et hyl (E)-341- 3??52/%%6 :g_i chl or o- 2- net hoxynet hoxyphenyl) -
pyrazol -4-y1J - *h )y 2, 3- di hydr obenzof ur an- 6- yOret hyI] 2- propenoat e

WO 97/ 04772PCT/ US96/ 12581 (4.50 g, 8.10 nunol) in EtOH (60 nL) was added
0.6 nL of conc. HClL. After heating at reflux for 3 h, the m xture was
concentrated and then diluted with EtOAc. The resulting m xture was washed

wi th 5% NaHCGB, ng .dried éﬁ% V|n t he sol vent,

col utm chr omat oé??ﬁ%lg@fﬂgoﬁ%@?@g %%x@%}?@ g hexane gave 2.65 ¢

(64% of the title conpound as a solid: mp. 158- 160 C IVB (ES!') ink 511

6,78 (s, 1D 6763 Pion ol Bl gyt assopienonsies 00 eig amod iy .

4.48 (t, 2H), AdintiyhcarBbiate G5BML3wAb added 7%&&98&2&&%02%01)3&&(8 igi) N
r

:I\))/Etlﬁyl( ¥ 3- (sz or (%Stg‘%ﬂé?‘}{)}ﬁ%ﬂz%ﬁpé" *%’@Paf QS? i ‘BH‘“HF WSS‘ZQ#Feér‘@w °é?e‘9h%ﬂ benzoi ¢

acid'(1. 00 g. Snif THEBkshiind riRLRANRIaIORE ftobl ¥aSoR AHrRdLAPSarffonil f UT T ©
acid. The mxture was stirred at reflux for 18 h. ter contentrating

the resi due wasPeeebVaterand sthyt srerate. (The prganigilayar wansepaated andhyashed ivith

sol ution, bis nebmﬂr éﬁl)@ ol vent under reduced

pressure gave 0.95 g%r&%? ¢ osﬁreg?g}geln%)%ﬂﬁpggnﬁé%ﬁw@s?& BY® ' H NWVR

(250 VHz, CD013¥9GOZ (QZ%)(QI theltitle cotipdind ad,an bif) MS7(ESBn(/£2731(M+H)3- §2N08R 3H)
55 (S 3 200 MHz, CDCI3) d 7.82 (d, J=8.4 Hz, 1H), 7.25 (d, J=1.8 Hz, 1H), 7.06 (dd.

J=1.8, 8.4 Hz, 1H), 5.25 (s, 2H), 3.97 (s, 2H), 3.72 (s, 3H), 3.51 (s, 3H).

20
) Methyl (Z)-2-(4-chloro-2-methoxymethoxy)benzoyl-3-

(dimethylamino)propenoate

A mixture of Methyl 2-(4-chloro-2-methoxymethoxy )benzoylacetate (24.00 g, 0.107
25 mol) and N,N-dimethylformamide dimethy! acetal (25.51 g.0.214 mol) was heated
to 90 OC overnight. Concentration under reduced pressure gave 34.86 g (100%) of
the title compound as an oil: MS (ESI) m/z 328 (M+H)*. 'H NMR (400 MHz,
CDCl3)d 7.71 (s,1H), 7.25 (d, 1H), 7.13 (s,1H), 7.00 (d, 1H), 5.12 (s, 2H), 3.46 (s,
6H), 3.44 (s, 6H).
30
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s) 2-Chl oro-6-nethyl carboxylate benzyl brom de To a sol ution of mnethyl

3-chl oro- 2- net hyl benzoate (1.30 g, 7.04 nunol) in benzene (20 nL) was added
NBS (1.50 g, 8.45 nunol) and benzoyl peroxide (0.20 g, 0.83 25nmpl). After
stirring at reflux for 18 h, the m xture was poured into water, and the
resulting mxture was extracted with ethyl acetate (3x50 nL) The conbi ned
organi ¢ extraciyg Mihs, Washed with brine and dried (Na2SO4). ﬁjr%r,{%gbqw ng
t he sol vent under reduced pressure, flash colum chronatography E

ether/ hexane) of m) Nee3irebigy g ordL T lﬂetﬁ&??@eth@f( ;s@:yml(ﬁr&dmgpnd as a
dark oil: "H NWR (250 MHz, 30CDC13) 7.72 , 7.21 (t,
1H), 5.09 (s, 2Hjarbexyle (s 3H). V\D 97/ 04772PCT/ US96/ 12581 t) Et hyl
(E)-il-tri-butyl-542-(2-methoxycarbonyl) phenyl met hoxy-4-chl or o- pheny1] -

1H pyrazol - 4-y1] - 2-[ (5- met hoxy- 2, 3-di hycl r obenzof ur an- 6- yOret hyl ] - 2- pr openo
ate To a sol uti ofio afnixthes oétMp]hyl (Z)-2-(4-chloro-2-methoxymethoxy)benzoyl-3-

E) 41- n- but y1¢ 5- {2~ hl

g4)y11n2 F(é%net{ﬁ’%" )@&gﬁ% “rﬁ?"%?‘ “geﬁ%’ﬁ@y ého‘%"&?%ﬂgﬁgﬂ“]ﬂ?’d’&zdﬁ& 0% & (0. 20
g, 0.39 mol) anel208inblykin eedamnﬁpmomyazcmmj WisaaerNad ¢ (93.85%, 0,628 afbh. Mol )
in DVF (5 niL) maf add d sodi um hydri 0. 02 0.59 mml) at 0 C. The

m xture was sti tneIBHYre e Fb’ Brlcn atus&rqvew@h%@wamﬁ up,
extracting wth gy vétaald @}igélzxrﬂéoﬂg%l iayt‘,heascs@ﬁ&?h@@&xﬂ& Ritf ¥ ﬁe.aCt S

were washed with brine and 10 dri‘ed (Naz2S . After renoving e sol vent

under reduced pranggisied (N335 Regloyahe mrsehﬂtlfd@ﬂavh"}UCGQPmssetergﬂve 3550 g

o 80 . 11 N (P30 OFHE Bt fatha 2 A5 S et mf SRIMRN iR g (2

il;) , 2;. nggm Zﬁbmiwcmmg)mm,mﬁ TA8-7.22 (m,13H), 55014((ild(£=6 8L Bls, Hﬁaﬁ& iﬁad NE
, . , S
3.65 (s, 3H), %9%“(%("}) %&iﬁ ?Lé)s%g(’gia?'ﬁgg%“ w?ﬁxlgm%) éh’)‘*( 13}65

(sextet, 2H), 0 75 (t, 3H. u)
(E)-311-n-Butyl-542- EZ car boxy- 6-chl or ophenyl ) net hoxy- 4- chl or opheny11- 1Hpyr

azol - 4- y11- 2- [ ( SVret-RYlrs443 rm&me&méwzamw ey Dy hydsexyrethylpysgrete 2- oi ¢
acid 15

To a solution of Methyl 1-n-butyl-5-(4-chloro-2-methoxymethoxyphenyl)-1H-
pyrazol-4-yl carboxylate (10.00 g, 0.028 mol) in 200 mL of CH,Cl, at 0 °C was
added 85.2 mL of 1.5 M Dibal-H in toluene. After stirring for 1 h, the reaction was
quenched with MeOH (100 mL) followed by addition of 35 mL of conc. HC] in 200
20  mL of water. The resulting mixture was stirred for 15 min. and extracted with
- CH2Clj (3x200 mL). The combined organic extracts were washed with brine and
dried (NapSQy4). Removal of the solvent under reduced pressure gave 9.50 g (97%)
of the title compound as a oil: MS (ESI) m/z 325 (M+H)*. 'H NMR (400 MHz,
CDCl3) d 7.63 (s,1H), 7.13-7.29 (m,3H), 5.09 (s, 2H), 4.36 (dd, 2H), 3.80-3.98
25  (m,2H), 3.35 (s, 3H), 1.70 (m, 2H), 1.18 (m, 2H), 0.81 (t, 3H).

0) 1-n-Butyl-5-(4-chloro-2-methoxymethoxyphenyl)-1H-pyrazol-4-yl
carboxaldehyde

30  To asolution of 1-n-Butyl-5-(4-chloro-2-methoxymethoxyphenyl)-4-
hydroxymethylpyrazole (10.00 g, 30.86 mmol) in 150 mL of acetone at 0 ©°C was
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20 To a solution of the ethyl (E)11-n-butyl-542-[2-(methoxycarbonyl)- 6-

chl or ophenyl net hoxy] - 4- chl or ophenyl] - 1H pyr azol - 4-y1] - 2-[ ( 5- et hoxy- 2, 3-

di hydr obenzof uran- 6-yl ) net hyl] - 2- propenoate (0.20 g, 0.29 nmol) in nethanol
(5 nL) was added a sol ution of sodium hydroxide {0.04 g, 0.87 mml) in
water (2 rnL). The m xture was stirred at reflux for 18 h. The nethanol was

renoved under wedwesek 25 pressure and the aqueous | ayer was ﬁ@%ﬁi’% h
ether. The aqueous |layer was then acidified with concentrate %H 1

and extracted wi atdldcda@fdphesameg@t ent(l ihnzk cbidr pénbisted (30 BLJTBDMANOLGREF EXLracts

wer e washed W|th n 2S). Renoval of the sol vent
gave a solid. Rec\rN;gEs)tte ?ﬁtF ﬂ%&ﬂ g ﬁiﬁi%t”rﬁl“@quqiéoqmteF@e@m&nnd as

a light yellow sislmid, mmtad?wm;amofa&wmr(eaa&z@@mcﬁ'g@g@@o ﬁ (d
1H), 7.80 (s, I—_%_g é*)) 7.33 (s, 1H)
7.05 (m 2H), 6.85° E‘bmf rgagic gxiracs werg{yvashed pith baise and-drisd (NA S04z ,AfféH) V\D

/ /
o1 °4I7§5C<Tqﬁﬁ?§”§‘m o hder e br{ gyt st ot rdarodigy g (1

3H); MS(ESI) m desiBe wit 237-EtOApin heSHe p5ve DD § ($8%b)0Tdhe) utle‘k@ﬁipound as an_

( C34H32C12N207) oMY ESty mA 328 Gy, MR V00 vEf: DRI Y 9.5% (s 350, 5207 (5

5.32; N, 4.19.

(H E) - 341- - But y 1-158.27.32¢d; aHR 0:0Bhe OH), 510814 QRY; 901108 (PP $ 3B 1, BH), 1.75
pyrazo

y1l]-2-[(5- netho§95%HEJ&PH§H?%59596F3H&n-6-ndethyI]-prop-2-en0|c acid 10 a)
Et hyl (E)-34D-n-Butyl-5-[2-(2-methoxycarbonyl ) phenyl met hoxy-4-
chIorophenyll-lFFE razol -4-yl] - 2- %(5 met hoxy- 2, 3- di hydr obenzof ur an- 6-

yOnet hyl ) - 2- pr opektal €)-3-[1-n-butyle%(4-ehiprag-merboxsmatkakyphenyh)- Ik ayraiob 4GIJ- )

except substitubif te for nethyl
2- brononet hy1- 3%?0%%23;@@?‘%@%&%3&%@ P{gREn (b"lteepar ed in 85%

yield. b)Follow ng the procedure of Exanple (1lu) except substituting Ethyl

EE%BU? ﬁ 542- ( 2- MR PR o HBMYA R rines Arapehory ERthgr rphe ey 1 H-pyrzekd-sk o - 4-

20y1] - 2- [ ( 516t barbyxalicBydb (5)50ig] ORe ARion a8 Byl hyBRIgEY bl5 2adlicapanoat e for

ethyl (B)- dihydrobenzofuran-6-yl)methyl-malonate (7.28 g, 24.70 mmol) in 50 mL of benzene
was added piperidine (2.16 g, 25.41 mmol) and AcOH (0.51 g, 8.50 mmol),
respectively. After heating at reflux for 3 h, the mixture was poured into water,
extracted with EtOAc (3x100 mL). The combined organic extracts were washed

20  with brine and dried (NapS0y4). After removing the solvent under reduced pressure,
flash column chromatography of the residue with 25% EtOAc in hexane gave4.50 g
(48%) of the title compound as an oil: MS (ESI) m/z 555 (M+H)*. 'H NMR (400
MHz, CDCl3) d 7.53 (s,1H), 7.37 (s, 1H), 7.32 (s, 1H), 7.13 (m, 2H), 6.78 (s, 1H),
6.45 (s, 1H), 5.11 (s, 2H), 4.47 (t, 2H), 4.14 (m, 2H), 3.89 (m, 2H), 3.85 (s, 3H),

25 3.38(s, 3H), 3.16 (t, 2H), 1.65 (m, 2H), 1.20 (t. 3H), 1.17 (m, 2H), 0.79 (1, 3H).

q) Ethyl (E)-3-[1-n-buty1-5-(4-chloro-2-hydroxyphenyl)-1H-pyrazol-4-yl]-2—[(5-
methoxy-2,3-dihydrobenzofuran-6-yl)methyl}-2-propenoate

30 To asolution of Ethyl (E)-3-[l-n-butyl-5-(4-chloro-2-methoxyrnethoxyphenyl)-lH~
pyrazol-4-yl]-2-[(5-methoxy-2.3-dihydrobenzofuran-6—yl)methyl]-2—propenoatc
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[ 1- n- but y1- 5-[ 242- (met hoxycar bony1l) - 6- chl or ophenyl met hoxy] - 4- chl or ophenyl ] -
1H pyrazol - 4- M 2- [ (5- met hoxy- 2, 3- di hydr obenzof ur an- 6-y1) met hyl ] - 2- pr openoat
e, the title conmpound was prepared in 90%yield as a white solid: R10.58
(1:1 EtOAc/ hexane with 1% AcOH); 1H NWR (400 MHz CDC13) d 8.19 (d, 1H),
7.58 25(s, 1H), 7.53 (s 1H), 7.49 (t, 1H, 7.30 (m 2H), 7.13 (m 3H),

6.77 (s, 1H), 5.52 (bs, 2H), 4.45 (t, 2H), 3.9 3. 82
(s, 3I(—I)S, 3.H230 %%’“‘éiﬁ 3.12 (t, (ZH)S 1.H235 (m 2H), 1.12 (m 9‘%%&
3H); MS(ESI) ni e(4650s. PWH}molmEtQHGQQB@) Waddedcm&sébmmcl @mBHB&)mgal cd:

C, 65.220 H 5 A b 4f. ik ﬁm\%&)w% qu?exgﬁa’ted dnd Vried Hitutdd with BloAS Orhe 'O

n- But y1- 542- ( 2- cmsmmmmwwmmeamsmmgo@,lwmm dxh‘édF{Nﬁ?@JE ): After

Fprop-2-enojc acjd 98-99 XAMPLE 4
3{% :2), % (ﬁh hydr Obr%&%gfngrt&nsoneXtOcTcﬁumX hrgmat%graphy of the residue with 25% EtOAc in

But y1- 542- RRXYR lp) Qd\ysl] - 2-[(6
[]met hgxy 213(5(21| %robengg%ra(%mwenﬁc yh%ger%%e{k\eﬂr%%l%b;%édﬁ? ?1]1%81
EXAMPLE 5 10 ( Mlel(MH—I)"' HNMR (400 MHz, CDCl3) d 7.58 (s,1H), 7.47 (s, 1H),

But y1-542- ( 2- Ve d y 1]-2-1(5
E]me'tjhgxy 2, 3(d Wf@%gﬁ ofu#gﬁr&%’@ {@ﬁ%{d"}ﬁ; eno(lll-ﬁﬁ fg&%Blg
EXAMPLE 6 ( B&.48¢t{ 2H), 4.12 (m, 2H), 3.85-3.95 (m, 4H), 3.83 (s, P?H) 38hl (s, :ﬁ) 31|1_E(t, 2H),

n- But y1- 542- ( 2- W h t oxyp eny
15pyrazol - 4-y1] ng%% zllfgt ﬁg(i{}) %BSFE?E?%bQﬁ)Q 6-y1) met hyl ] - prop-2-en
oi ¢ acid EXAICELEL

r) Methyl 3-chloro-2-methylbenzoate

To a solution of 3-chloro-2-methylbenzoic acid (1.00 g, 5.86 mmol) in methanol (25
mL) was added 3 drops of sulfuric acid. The mixture was stirred at reflux for 18 h.
15  After concentrating the residue was dissolved in ether, washed with 10% sodium
hydroxide solution, brine and dried (Na2S04). Removal of the solvent under
reduced pressure gave 0.95 g (88%) of the title compound as a white solid: 'H NMR
(250 MHz, CDCl3) d 7.62 (d, 1H), 7.41 (d, 1H), 7.05 (t, 1H), 3.82 (s, 3H), 2.55 (s,
3H).
20
s) 2-Chloro-6-methyl carboxylate benzylbromide

To a solution of methyl 3-chloro-2-methylbenzoate (1.30 g, 7.04 mmol) in benzene
(20 mL) was added NBS (1.50 g, 8.45 mmol) and benzoy! peroxide (0.20 g, 0.83

25  mmol). After stirring at reflux for 18 h, the mixture was poured into water, and the
resulting mixture was extracted with ethyl acetate (3x50 mL). The combined organic
extracts were washed with brine and dried (Na3S0Q4). After removing the solvent
under reduced pressure, flash column chromatography (1:1 ether/hexane) of the
residue gave 1.87 g (82%) of the title compound as a dark oil: 'H NMR (250 MHz,

30 CDCl3)d 7.72 (d, 1H), 7.55 (d, 1H), 7.21 (¢, 1H), 5.09 (s, 2H), 3.92 (s, 3H).
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E)-3-[1-

§1- ?But y[l- 542- ( 2- Car boxy- 5- chl or ophenypnet hoxy- 4- net hoxyphenyl ] - 1Hpyr azol - 4-y
1] - 2-[ (5- net hoxy- 2, 3- di hydr obenzof ur an- 6-yl ) net hyl ] - prop-2-enoic acid

201 22-124C EXAMPLE 8 (E)-3-[ | -

n- But y1- 542- ( 2- Car boxy- 4- chl or ophenypnet hoxy- 4- met hoxyphenyl ] - 1Hpyr azol - 4-y

11- 2- [ (5- met hGyyyree35,d1 hydr obenzof ur an- 6-yDrnet hyl | - prop-2-e
120-122C 25EXAMPLE 9  (E)-3-[1- 98'*’%595912&1

n- Buty1- 542- ( 3- C@Eth?kvf)iﬁ%Wm)dwp[m(eidmmﬁcmm;suﬁ?ﬁm&hdxyjdﬂ%x@% \/\64”1] 2-
(5-met hoxy-2, 3-di h dr enzof ur an- 5- ylé_ met hy1lFpr op- 2-enoi ¢ acid

97/ 04772PCT/ US9eVH-PEax éé/;lhs’l_@ -rethoxyy2 d(hwtobenzofuran-6-yl)methyl] -2-propenoate

n- But yl - 5[ 2- (cycl opentyl oxy) - 4- met hoxyphenyl] - 1H pyrazol - 4-y1] -

2- [ (5- et hoxy- 2, 3- di hydr obenzof uran- 6-y1) nmet hyl] - prop-2-enoi ¢ acid 156-158C
5 EXAVPLE 11 (He @so[hmon of the ethyl (E)-[1-n-butyl-5-(2-hydroxy-4-chlorophenyl)- lH-pyrazol—

-?fﬁétyﬁoiizz@? o SRR R SR PSS brovendal @28evadE 10
EXAMPLE 12 (E)- Sfx{nihl-) and methyl 2-bromomethy!-3-chlorobenzoate (0.13 g, 0.47 mmol) in DMF (5
Tt hov 25 R RSB O A D b SR LK e~
stirred at room temperature for 4 h. After an aqueous work up, extracting with ethyl
acetate (3 x 15 mL), the combined organic extracts were washed with brine and
10  dried (NapSOg4). After removing the solvent under reduced pressure, flash column
chromatography (1:1 ethy! acetate/hexane) of the residue afforded the title
compound as an oil (0.22 g, 80%). 'H NMR (250 MHz, CDCl3)d 7.78 (d, 1H), 7.55
(d, 1H), 7.48 (s, 1H), 7.32 (m, 2H), 7.12 (d, 2H), 6.75 (s, 1H), 6.45 (s, 1H), 5.55 (dd,
J=10, 27.5 Hz, 2H),4.49 (t, 2H), 4.10 (q, 2H), 3.83 (s, 3H) 3.77 (1, 2H), 3.65 (s, 3H),
15 3.15(t, 2H), 1.52 (quintet, 2H), 1.20 (t, 3H), 1.05 (sextet, 2H), 0.75 (1, 3H).

u) (E)-3-[1-n-Butyl-5-[2-(2-carboxy-6-chlorophenyl)methoxy-4-chlorophenyl}- 1 H-
pyrazol-4-yl}-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl]-propen-2-oic acid

20  To asolution of the ethyl (E)-[1-n-butyl-5-[2-[2-(methoxycarbonyl)-6-
chlorophenylmethoxy]-4-chlorophenyl]-1H-pyrazol-4-yl]-2-[(5-methoxy-2,3-
dihydrobenzofuran-6-yl)methyl}-2-propenoate (0.20 g, 0.29 mmol) in methanol (5
mL) was added a solution of sodium hydroxide (0.04 g, 0.87 mmol) in water (2 mL).
The mixture was stirred at reflux for 18 h. The methanol was removed under reduced

25  pressure and the aqueous layer was washed with ether. The aqueous layer was then
acidified with concentrated HCI to pH 1 and extracted with ethyl acetate (3 x 50
mL). The combined organic extracts were washed with water, brine and dried
(Na2S04). Removal of the solvent gave a solid. Recrystallization from methanol
yielded the title compound as a light yellow solid (0.17 g, 91%): |H NMR (400

30 MHzCDCl3)d 7.75(d, 1H), 7.80 (s, 1H), 7.48 (m, 2H), 7.33 (s, 1H), 7.25 (t, 1H),
7.10 (s, 1H), 7.05 (m, 2H), 6.65 (s, 1H), 6.35 (s, 1H), 5.49 (dd, J=10, 27.5 Hz, 2H),
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128- 130C 15EXAMPLE 13 (E)-3-[1-

n- But yl - 512- ( 2- pi col ypoxy- 4- net hoxyl phenyl- 1H pyrazol - 4-y1] - 2- (5-

met hoxy- 2, 3- di hydr obenzof uran- 6-y1l) - met hy13- prop-2-enoi ¢ acid 132-135C
EXAMPLE 14 20 (E)-3-[1-

n- But y1- 542- ( 2- Car boxy- 5- chl or ophenypnet hoxy- 4- chl or ophenyl ] - 1Hpyr azol - 4-y1
]-2-[(5-nmet hox 44 hydr obenzof uran- 6-yl ) net hyl ] - pr op- 2- engj |
110-112C EXANE?;‘E?’{'%"m (E)-3-[1- Pefrdbadse

p- But yl - 542- (4- meiab xR} 8170 ah) SHy 3183 Q. 2H)PReS 1) H50vduareal 11y, Y BD-(duintet,

25[ (5- met hoxy- 2, ? di @y?r Qbenzaf ur an- 6- 3/_1) et hyl ] - gr op-2-enoi ¢ acid 91-92C
EXAMPLE 16 ( E) _ 3_H .P_ 4 quintet, ZH), 0.60 (t, 3H); MS(ESI) e 652.2 [M+H]+; mp: 155-1570C

M- But y1- 542- N- et fyckhdhol) SA K - ] > €4 r L - y1] - 2-
(5 met hoxy- 2. 3+ G O AL T el T By oG8 &

97/ 04772PCT/ US9662:4&8h 5.32; N, 4.19. EXAMPLE i -
(E)-341-n-Butyl-5-[1-N-ethyl-5-tetrazol ypnet hoxy] - 4- met hoxyphenyl- 1H pyrazo
1 4-y11-2-[ (5-nmet hoxy- 2, 3-di hydr of ur an- 6- ypnet hy1] - prop- 2-enoi ¢ acid
5EXAVPLE 18 Formul ati ons for ph&8Xa&PUEiRcal use incorporating

conpounds of the, preseny | I on_can be prepared in various fornms and -
wi th nunerous ex@gﬂ'gfﬁ'é‘."y%%' nbw{’%&w’%?gg’fﬁj proRRenytlel Hrpyrazeitfe| ow.
y1]-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl])-prop-2-enoic acid

10  a) Ethyl (E)-3-[1-n-Butyl-5-[2-(2-methoxycarbonyl)phenylmethoxy-4- .
chlorophenyl]-1H-pyrazol-4-yl]-2-[(5-methoxy-2,3-dihydrobenzofuran-6-
yl)methyl]-2-propenoate

Following the procedure of Example (1t) except substituting methyl 2-
15 bromomethylbenzoate for methyl 2-bromomethyl-3-chlorobenzoate, the title

compound was prepared in 85% yield.

b) Following the procedure of Example (1u) except substituting Ethyl (E)-3-[1-
n-Butyl-5-[2-(2-methoxycarbony!)phenylmethoxy-4-chlorophenyl)- 1 H-pyrazol-4-

20 yl}-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl]-2-propenoate for ethyl (E)-
[1-n-butyl-5-[2-[2-(methoxycarbonyl)-6-chlorophenylmethoxy]-4-chlorophenyl]-
1H-pyrazol-4-yl]-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl}-2-propenoate,
the title compound was prepared in 90% yield as a white solid: Rr0.58 (1:1
EtOAc/hexane with 1% AcOH); |H NMR (400 MHz CDCl3)d 8.19 (d, 1H), 7.58

25 (s, IH), 7.53 (s, 1H), 7.49 (t, 1H), 7.30 (m, 2H), 7.13 (m, 3H), 6.77 (s, 1H), 6.48 (s,
1H), 5.52 (bs, 2H), 4.45 (t, 2H), 3.92 (m, 2H) 3.82 (s, 3H), 3.80 (bs, 2H), 3.12 (t,
2H), 1.65 (m, 2H), 1.12 (m, 2H), 0.76 (t, 3H); MS(ESI) mve 618 (M+H]*; mp: 116-
1180C. Anal. (C34H33CIN207.0.5H70) caled: C, 65.22; H, 5.47; N, 4.47. found:
C,65.03; H,5.33; N, 4.37.

30
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10l nhal ant Fornul ati on A conpound of Fornmula I, (1 ng to 100 ng) is
aerosolized froma netered dose inhaler to deliver the desired anmount of
drug per use. Tablets/Ingredients Per Tablet 1. Active ingredient 40 ng
(Cpd of Form 1) 2. Corn Starch 20 ng 3. Alginic acid 20 ng 4.

WO 97/04772 PCT/US96/12581
- EXAMPLE 3
(E)-3-[1- n-Butyl-5-[2-(2-carboxyphenyl)methoxy-4-methoxyphenyl]- 1 H-pyrazol-4-
yl]-2-[(dihydrobenzofuran-5-yl)methyl)-prop-2-enoic acid
98-99°C
5 EXAM 4
(E)-3-[1- n-Butyl-S-[Z-(2-Carboxyphenyl)mcthoxy-4-methoxyphenyl]-lH-pyrazol-
4-yl]-2-[(6-methoxy-2,3-dihydrobenzofuran-5-yl)methyl]-prop-2-enoic acid
104-106°C
EXAMPLE 5
10 (E)-3-[I- n-Butyl-5-[2-(2-Carboxyphenyl)methoxy-4-methoxyphenyi]- 1H-pyrazol-
4-yl]-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl]-prop-2-enoic acid
198-200°C
EXAMP
(E)-3-[1- n-Butyl-5-[2-(2-Carboxy-6-chlorophenyl)methoxy-4-methoxyphenyl]-1H-
15 pyrazol-4-yl}-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl]-prop-2-enoic acid

EXAMPLE 7
(E)-3-(1- n-Butyl-5-[2-(2-Carboxy-5-chloropheny!)methoxy-4-methoxyphenyl]-1H-
pyrazol-4-yl]-2-[(5—methoxy-2,3-dihydrobenzofuran-6-yl)methyl]-prop-2-enoic acid
20 122-124°C
EXAMPLE 8
(E)-3-[1- n-Butyl-5-[2-(2-Carboxy-4-chiorophenyl)methoxy-4-methoxyphenyl]- 1 H-
pyrazol-4-yl]-2-[(5-mcthoxy-2,3-dihydrobenzofuran—6-yl)methyl]-prop-2-enoic acid
120-122°C
25 EXAMPLE 9
(E)-3-[1- n-Butyl-5-[2-(3-carboxy-2-pyridyl)methoxy-4-methoxyphenyl]-1H-
pyrazol-4-yl}-2-[(5-methoxy-2,3-dihydrobenzofuran-5-yl)methyl]-prop-2-enoic acid

-4]-



Sodium Alginate 20 ng 5. M) stearate 1.3 ny 2.3 mg Procedure for
tablets: 25Step 1 Blend ingredients No. 1, No. 2, No. 3 and No. 4 in a
suitable m xer/blender. Step 2 Add sufficient water portion-wise to the
blend fromStep 1 with careful mxing after each addition. Such additions
of water and m xing until the mass is of a consistency to perm't its

conver si on t o Wehyg#Ul es. Step 3 The wet mass is convggt Pﬁelo
granul es by passing |t t hrough an oscillating 30 granul at or u5| ng a 8
mesh (2.38 nm screen. Step 4 The wet mmmmre then dried in an oven at

140F (60C | PCT/ US96 The d |
are | l(.lbl’i 2:8.?22]' v\ﬁEﬁrﬂqlngr egg [?4(% OPgntylo 9)-4-me 0Xyp cnﬁ] ?H-py?azoltly-quf anul es

2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl]-prop-2-enoic acid
156-158°C

EXAMPIE 1]
(E)-3-[1- n-Butyl-5-[2-(N,N-diethylamido)methoxy-4-methoxyphenyl)-1H-pyrazol-
4-yl]-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methy!1]-prop-2-enoic acid
178-180°C |
10
EXAMPLE 12
(E)-3-[1- n-Butyl-S-[2—(5-tetrazolyl)methoxy]-4-rnethoxyphenyl-1H-pyrazol-4-yl]-2-
(5-methoxy-2,3-dihydrobenzofuran-6-y1)-methyl]-prop-2-enoic acid
128-130°C
15 EXAMPLE 13
(E)-3-[1- n-Butyl-5-[2-(2-picolyl)oxy-4-methoxy]phenyl- YH-pyrazol4-yl]-2-(5-
methoxy-2,3-dihydrobenzofuran-6-yl)-methyl]-prop-2-enoic acid
132-135°C
EXAMPLE 14
20 (E)-3-[1- n-Butyl-5-[2-(2-Carboxy-5-chlorophenyl)methoxy-4-chlorophenyl]- 1H-
pyrazol-4-yl]-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl}-prop-2-enoic acid
110-112°C
EXAMPLE 15
(E)-3-(1- n-Butyl-5-[2-(4-methoxyphenoxy)-4-methoxyphenyl]- 1 H-pyrazol-4-y1]-2-
25  [(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl]-prop-2-enoic acid
91-92°C
EXAMPLE 16
(E)-3-[1- n-Butyl-5-[2-N-ethyl-5-tetrazolyl)methoxy]-4-methoxyphenyl- | H-pyrazol-
4-yl]-2-[(5-methoxy-2,3-dihydrofuran-6-yl)methyl}-prop-2-enoic acid
30
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Step 6 The lubricated granules are conpressed on a suitable tablet press.
Parenteral Formulation A pharmaceutical conposition for parenteral
adm nistration is prepared by 5 dissolving an appropriate anount of a

compound of formula I in polyethylene glycol with heating. This solution is
then diluted with water for injections Ph Eur. (to 100 nml). The solution is
then steriledyhyofdddsyation through a 0.22 mcron menbrane filter /aindl
sealed in sterile cont ai ners. WD 97/ 04772 CLAIMS: 1. A co 418

Formula (1): (Z) 5 wherein (2) is SEX@AMMIEH 4772
(E)-3-[1-n-Butyl-5-[1 -N-ethyl-5-tetrazolyl)methoxy}-4-methoxyphenyl- 1 H-pyrazol-
4-yl]-2-[(5-methoxy-2,3-dihydrofuran-6-yl)methyl]-prop-2-enoic acid

5 EXAMPLE 1
Formulations for pharmaceutical use incorporating compounds of the
present invention can be prepared in various forms and with numerous excipients.

Examples of such formulations are given below.

10  Inhalant Formulation

A compound of Formula I, (1 mg to 100 mg) is aerosolized from a metered

dose inhaler to deliver the desired amount of drug per use.

 Tablers/Ingrediens Per Tablet
15
1. Active ingredient 40 mg
(Cpd of Form. I)
2. Corn Starch 20 mg
3. Alginic acid 20 mg
20 4. Sodium Alginate 20 mg
5. Mg stearate l3mg
23 mg
re for tabl

25  Step 1 Blend ingredients No. 1, No. 2, No. 3 and No. 4 in a suitable mixer/blender.
Step 2 Add sufficient water portion-wise to the blend from Step 1 with careful
mixing after each addition. Such additions of water and mixing until the mass is of
a consistency to permit its conversion to wet granules.

Step 3 The wet mass is converted to granules by passing it through an oscillating

30  granulator using a No. 8 mesh (2.38 mm) screen.

’ Step 4 The wet granules are then dried in an oven at 140°F (60°C) until dry.
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Pis tetrazol-5-yl, CO2R6 or C(O)N(R6)S(0),1R io; Ra is independently

hydr ogen or Cl_6alkyl; Rl is independently hydrogen, Ar, Cl 6alkyl or Cl.6
al koxy; R2 is PCl'/US96/ 12581 R3 and R5 are independently RI30H,

C _sal koxy, S(0)(11211, N(R6)2, N, Br, F, I, d, CF3, NHCOR6, R13CO2R7,
-X-R9-Y, -X(C(R6)2)0R6, -(CH2)ni X1R8or 10- X(CH2) nR8 wherein each net hyI ene
group within %é%@ may be unsubstituted or substituted é one or

- (CH2) nAr gr’ou ZELRS i ndependently R11, OH, Cl1_5al koxy, Sf'f 612581
N(R6)2, Br, F, Igt it may be unsubstltut ed
or substi tut ed b g,ﬂ%rgt hoxy t3osra\0@1% g&%g»@&&%&?ﬁ:‘??n ependent |y hydrogen
or C 1 8alkyl; F8tep§ 'ﬁhﬁ&@péﬁ%mlyewmmﬁﬁsemnqmblc\ﬁbjet@&-siOaI kenY 1 or

€2_8alkynyl, allp i Yon0€ unsubstituted or substituted by one or
nore OH, N(R6) 2, : en or XCl _loalkyl; or R7 is (CH2)nAr; R8 is
i ndependent |y R11, ceemmmqa(a%@@mwa@&enmam&ua@&ﬁe phipdred by
NR7SO02R11, Cg\IR7d802 1, SO03R7, SO2R7, gngo 73 I%
. ssolving’an appropnate amount of & compound of formula I in polyethylene

glycol with heating. This solution is then diluted with water for injections Ph Eur.

(to 100 ml). The solution is then steriled by filtration through a 0.22 micron

membrane filter and sealed in sterile containers.



CN, CO2(CH2)rnC(O)N(R6)2, C(R11)2N(R7)2, C(0)N(R6)2, NR7C(0)NR7SO02R11, ORG6,
or tetrazole which is substituted or pnsubstituted By Cl-6alkYl; RO is

i ndependently a bond, C _|oal kylene, G _|oal kenyl ene, C _iol kylidene, G _
2510al kY nyl ene, all of which may be |inear or branched, or phenyl ene, all
of which nmay be unsubstituted or substituted by one of-+more OH, N(RS6)?2,
COOH or hal ogewo olpbdzy2 i s | ndependent | y—=Cr_Toal kyl,- N(R6)2 or ,an 89%4\9581

97/ 04772PCT/ US96/ 12581 Rii is independently hydrogen, Ar, C _gaﬂy ,

C2_gal kenyl, C2_ShAIMSyl, all of which may be substituted or unsubstituted
by one or nmore OH, CH2OH, N(R6)2, or hal ogen; R12 is independently
hydr ogen, G _6al kyl, C2 _6al kenyl or C2.7al kynyl; 5R13 is independently

di val ent Ar, C _l.oal kxlcempound of Fosmllkgl):i dene, C2_ ioal kenyl ene, all of

whi ch may be unsubstituted or substituted by one or nore OH, CH20H, N(R6)2
or hal ogen; R14 is independently hydrogen, C _ioal kyl, XC i _Iloalkyl, Ar or
XAr; R15 is independently hydrogen, Ar, @i 6alkyl, or XAr; 10R16 is

independently C _6alkyl or phenyl substﬂ%idp by one or nore Cl _6alkyl,

' @
(CH,),
|
5 R, (D
wherein (Z) is
R, R, R, R,
Rl
R,
R, R,
N F:‘5
Ris Ris N N
10 R, R, Ris
d (e) 43 (®)
R
R, ‘ R,
R, R,
R,
R,
Rs R, 5 A
5
N—N
RIS R1 or @/
15 (h) @ 6]
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OH, Cl1_5al koxy, S(0)ciR6, N(R6)2, Br, F, |, d, CF3 or NHCORG;, X is

I ndependently (CH2)n, 0, NR6 or S(O)d X is independently 0, NR6 or S(0)q;
15 Y is independently CH3 or X(CH2)nAr; Ar is: 20 napht hyl . i ndolyl,
pyridyl, thienyl, oxazolidinyl, thiazolyl, isothiazolyl, pyrazolyl,

triazolyl, tetrazolyl, imdazolyl, imdazolidinyl, -thiazolidinyl,

i soxazol yl, oxgd . thiadi azol yl, norpholinyl, piperidi

pi perazi nyl, yrrﬁf‘yf or pyrimdyl; all of which may be unslg%ll/ﬁgfmsgb or

substituted by omfgtarazaps.glzyb o?&Zd)bgR 0S) i s independently C=0, or
%H or gm QR@O nd Z2 are independently

(C(R6)2)m B |s dent
hydr ogen, XRS, ‘1%9?“ °p %Cl-gé Klo) N(R6) 2, CN, (CH2)nOH, NO2, F,
a, Br, I, N RG)Q, lswwﬁﬁuy&(dgﬁh,rﬂ@)_%&%@ alkGkR) mOC( 0) NRaSC2R16.
Rais
5
Z,
Z
o]

R3 and Rs are independently R130H, C|.galkoxy, S(O)qR) |, N(Rg);, NO, Br, F,
L, Cl, CF3, NHCORg, R13CO2R7, -X-Rg-Y, -X(C(Rg)2)0Rg, -(CHp)mX'Rgor

10 -X(CHj)pRg wherein each methylene group within -X(CH9),Rg may be

unsubstituted or substituted by one or two -(CH2)nAr groups;

R4 is independently Ry, OH, Cy_salkoxy, S(O)qR11. N(R¢)2. Br, F, I, Clor
NHCORg, wherein the C}_salkoxy may be unsubstituted or substituted by OH,
methoxy or halogen;

15  Rg is independently hydrogen or C)_galky!;

R7 is independently hydrogen, Cj_jpalkyl, C3.jgalkenyl or Co_galkynyl, all of
which may be unsubstituted or substituted by one or more OH, N(Rg)2, CO2R 12,
halogen or XCj_jpalkyl; or R7 is (CHp)qAr;

Rg is independently Ry, CO2R7, CO2C(R1)20(CO)XR7, PO3(R7)7,

20 SO2NR7R |1, NR7SO2R] |, CONR7SO2R |1, SO3R7, SO2R7, P(O)(OR7)R7,
CN, CO2(CH2),C(O)N(Rg)2, C(R11)2N(R7)2, C(OIN(Rg)2,
NR7C(O)NR7SO2R 1], ORg, or tetrazole which is substituted or unsubstituted by
C-alkyl;

Rg is independently a bond, Cj.1palkylene, C;_joalkenylene, Cy.jgalkylidene, Cj.

25 10alkynylene, all of which may be linear or branched, or phenylene, all of which

may be unsubstituted or substituted by one of more OH, N(Rg)7, COOH or
halogen;

R} is independently C.;palkyl, N(Rg)7 or Ar;
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-47- WO 97/ 047721PCT/ US96/ 12581 0( CH2) mNRaC( 0) NRaSO2R16 tetrazolyl which
may be substituted or unsubstituted by -Cl 6al kyl, CF3 or C(0)R6; mis

i ndependently | to 3; n is independently O to 6; 5g is independently 0, |
or 2; provided R3, R4 and R5 are not 0-0(CH2)nAr or 0-0R6; or a
pharmaceutical |y acceptable salt thereof._2.A-conpound of Formula (1)
wherein P is GuBREg7m3l i s hydrogen; 10 R3 and R5 are indepengg])l@(ﬁl12 81
hydr ogen, CO2R6, OH, Cl.8al koxy, C _8al kyl, N(R6)2, N2, Br i
R13CO2R7, X( CI—IZ)R]“tB,mc(epBﬂa}mly)H?&ogm A BEI)(?D, ,@4 %f YOgEIf OH,
Cl1_5al koxy, N(R6) 2 HCOCH3, aF V\/ner ein the
Cl 5alkyl may be uHglfhé’ﬁytqﬁts@?}“weds‘ﬁl5‘§§‘1bﬁ‘th‘t'l§6 bM)Q“@T mere Qb GH2PHM(Rgdmn; R6
ts hydrogen, mnethybrgilog®hhy!; R7 is 15 hydrogen, d _ioal kyl, C2_10al kenyl
or C2_8al kynyl , aII of which may be unsubstituted or substltut ed by one or

more OH, N R6) 2, wmﬁzwnﬁa}tb@wﬁwgm Cr7salley ) (Ca-galkeny! ety mlkynylii s zero or 1
d A t Il of which
Ty be substitut ol ey dvkent A LG [ @9 ne PP iR, € 0L 0 S

Cl_8al kyl, C2_8al kegnikenyiefe. 8k bkyhigh magibe undubuditinet onsupsthiered By SHb61 mbrét €d or

unsubstltut ed by o N(R6) 2, or hal ogen; R12 is hydrogen
or Cl_6al kyl; R13 |8§l g#@ﬁ ﬁ(@;o@%eg@r wal kyl ene, all of which nmay be

unsubst i t ut ed orRﬁubhﬂbpduﬁaﬂlyMydmgax OI Q%Rﬁ)alkﬂ‘lm%&% N(R6) 2, or
hal ogen; R15 is dr o%en 8 C 1 6alicyl; and Is (d). 253. A conpound of

cl ai m 2 wher ei n ‘HS§! dently V@'°E\‘§Pclr°‘69%h§a]ﬂl ¥8AZ2 are i ndependent |y
hydr ogen, C@b%,klgme;%deﬂ%qléﬁwyl 6f pHehyGuBédiR¥Y by &R or more C_galkyl,

OH,
Cj-salkoxy, S(O)qR6, N(Rg)2,Br, F, I, Cl, CF3 or NHCORg;
X is independently (CHj)p, O, NRg or S(O)q;
X' is independently O, NRg or S(O)q;
15 Y is independently CH3 or X(CHjp)pAT;

Aris:
B\
’A
B

(a) (b)
20
naphthyl. indolyl, pyridyl, thienyl, oxazolidinyl, thiazolyl, isothiazolyl, pyrazolyl,
triazolyl, tetrazolyl, imidazolyl, imidazolidinyl, thiazolidinyl, isoxazolyl,
oxadiazoly!. thiadiazolyl, morpholinyl, piperidinyl, piperazinyl, pyrrolyl, or
pyrimidy]; all of which may be unsubstituted or substituted by one or more Zjor
25 Z» groups;

A is independently C=0, or (C(Rg)2)m;
B is independently -CHy- or -0-;
Z) an.d Zy are indepehdently hydrogen, XRg, Cj.galkyl, (CH2)qCO2Rg,
. 30 C(O)N(Rg)2, CN, (CH2)4,OH, NO2, F, Cl, Br, I, N(Rg)2, NHC(O)Rg,
O(CH2); C(O)NR,aSO2R | 6, (CH2)mOC(O)NR,;SO9R 6,
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;Si’b'.'-"""".;,_- B
is Br, G, Cmal koxy or X(CH2)nR8, wherein Xis O, nis 0, 1, or 2, and R8
is selected from CO2H, OH, tetrazolyl optionally substituted by Cl.8alkyl;
CONR7S02R11 wherein R7 is Hor G 8alkyl, R1l1 is G _8al kyl or phenyl
30optionally substituted by Br, Cd., F, Cl.8alkyl; or R8 is phenyl or
pyridyl substituted WO 97/04772PCT/US96/ 12581 by one or nore Br, O, CQ2H,

CH2OH, R5 is r N(R6)2 wherein R6-is Hor nethyl; R4 en;
R6 is hydrogen, U}%‘ﬁyf or ethyl; R7 is hydrogen Cl- 10a141 EE!SL/HE%% % or

C2. 8al kynyl, all ofownz@,hNR?&(chNRgswbpéuetmﬂo wliich maybeRabstiuddest by one or
nmore OH, N(R6)2, ijé R/ is & 2) nAr wherein R7 is

(CH2) nAr and n is pgi"&Y ?%EE?F)PY I‘Q?‘lkdll CF3 o & (@R6: 5 preferably phenyl
substituted or unﬁlglp,ﬁfebgd&,ﬁ@ Iyy 3bal ogen or Cl_5 al koxy; R11 is hydrogen,
phenyl, pyridyl all of which may be substituted or unsubstituted by one or
two Cldal kyl groBjisindependeatlx Qo 6:c2 8al kenyl, C2_8al kynyl, all of which may
be substituted o one or nore OH, CHZO—L N(R6) 2, or

‘hal ogen; R12 ?s R% eﬁ&eir)l? fj%E?(Gal kyl; R13 is phenyl, pyridyl, or C2_

i oal kyl ene, all prfovudlad&b Rapyndids araaotlﬁ-ﬂ(CH@ﬁpkers(lmétl tuted by one or nore

CO2R6, OH, CH20H, N h d t hyl |
n-butyl, cycl oprgrpi/él??é%’?ﬁf\mc&”ye‘if&&ggfﬁﬂvg 5, y ;gge?z) ei sy(d)l.sigzl?g\y

corrpound of claim1l selected from:

E 1-n-Butyl-512-(25 b 6h h t.h oph | ]1-1H
zol -4 YLl - (5 et Hoxy- BoSTRRY o OGP RSP Y o ﬁ‘”l"&s%”ée noic
aci d; 10 Rz and Rgare mdepcndcntly hydrogen, CO2Rg, OH, C)_galkoxy, C|.galkyl, .
E)-3-[1-n-Butyl:54 H-
CRASA ‘rietyhg%éz(éo@aﬂhyﬁ%bﬂﬁz%éﬂ%%%%ﬂ@?ﬁnﬁ{%w cnoater
(B)- [1 n-B utylxﬁ@(&éﬁggpm;bnzy ﬂ%&mfmca]y kdmthmwhﬁny i,

-1H pyrazol -4- yl1l-2 net hox di h dro enzof ur an- 6- yOnet hyl ] - prop- 2-e
noic acid: 25 ( él% or S(0)q -5alkyl wherem the Cy_salkyl maybeunsubstltuted or

But y1- 542- ( 2- Hﬁ&% 1 | - 4-
2] gt)[/(S met élox;c/ag)lg%ﬁ ?ﬁog{gg{% ran- H%%H&%Qp eﬂ% gytl'd]lr?'l i#Pa(r:fﬂéo d
(E)-(1- n-Butyl1- lamogear‘cmmr%z mﬂl@nﬂm&mﬂwmnbwoﬂwmmxwhenyll 1H30
L& b 571 oa ARG sl 6 ol SPRRACOH Rl o TR B o Bty ™' ¢

is (CH2)pAr wherein n is zero or 1 and Ar is substituted phenyl; R is hydrogen,

phenyl, pyridyl all of which may be substituted or unsubstituted by one or two
C1-4alkyl groups; Cj_galkyl, C_galkenyl, C5_galkynyl, all of which may be

20 substituted or unsubstituted by one or more OH, CHOH, N(Rg)3, or halogen; R
is hydrogen or C_galkyl; R}3 is phenyl, pyridyl, or C7_jgalkylene, all of which
may be unsubstituted or substituted by one or more CO9Rg, OH, CH20H, N(Rg)2,
or halogen; R1 5 is hydrogen or C_galkyl; and (Z) is (d).

25 3. A compound of claim 2 wherein P is CO2H; R is hydrogen; Z; and
Z7 are independently hydrogen, CO7R¢, (CH2),OH, Cj_4alkyl or Cy_g alkoxy; R3
is Br, Cl, Cj.galkoxy or X(CHp)Rg, wherein X is O, nis 0, 1, or 2, and Rg is
selected from: CO2H, OH, tetrazolyl optionally substituted by C|.galkyl;
CONR7SO2R | wherein R7 is H or C_galkyl, R} is Cj.galkyl or phenyl

30 optionally substituted by Br, Cl, F, C1_galkyl; or Rg is phenyl or pyridy! substituted
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(B-[1I-

n- But y1- 542- ( 3- car boxy- 2- pyri dypnet hoxy- 4- net hoxyphenyl ] - 1H pyrazol 4-y11-24
(5- met hoxy- 2, 3- di hydr obenzof uran- 5- yOret hyl | - pr op- 2-enoi ¢ aci d; or

(E)-[1- n-Butyl-542-(2-Car boxy- 5- chl or ophenypnet hoxy- 4- chl or ophenyl j - 1H
Spyrazol - 4- y1] % ¢xda7met hoxy- 2, 3- di hydr obenzof ur an- 6- y1) met hylorngbeiss- enoi
c acid. 5. A conpound of Claim 1 which is (E)-341-n-Butyl-542-(2-carboxy-

6- chl or ophenyl ) neRRRRPr MopBro b S, WRrsds methoxy o N(Rg){ SvhersirRy js- 12, 3-

R erof el R agBlnl R B0Rbekn T8 of Skl T RAREER, 1 o
Formula (1). 157.\.pyrdiybece jalieayl or @ypgatkiyhyloall @ﬁmtﬁéh My e GnsGbyiRRed6F Of

| 1 and a ph || { A d.
ot "t i m 11 or USWORRIhbEFinck rrs A Dihage RO hcaioneacor Ry s (CHO o, A

met hod of trea nemera.ﬁ Rdlx§($}lﬁﬁ,§AxC@u%€i§i Rierably AXEESSardl AGHPRIFRN] Phenyl
conpri sing adm ni shserl subject 1n need thereof, an effectlve” anount

n
of an 20 endot hel® t’l“&?ﬁﬂ?ft‘@?“"é%f‘?fd@whélpg‘?i\‘Of@laj alkaxy; R is hydaagen, phemhod of
treating hyperte r f i HdT,

ing hyp By all o‘? Wch gﬂé sﬁbsﬁfut&ﬁ{rglggvﬁgﬁtﬁfép lb?angbﬁﬁg%ﬁ’%ﬁyzmun ‘

conpri ses adninisterin ubj ect I n nee er eo
of a conpound of STPUPS; EsalkMERﬂWPﬂQGMUS%MlQS\SmCh may be substituted or

unsubstituted by one or more OH, CHpO0H, N(Rg)2, or halogen; Ry is hydrogen or
10 Cj.galkyl; Ry3 is phenyl, pyridyl, or C_1palkylene, all of which may be
unsubstituted or substituted by one or more COR¢, OH, CHoOH, N(Rg)», or

halogen; R 5 is hydrogen, ethyl, isopropyl, n-butyl, cyclopropylmethyl or
cyclopropylethyl; and (Z) is (d).

15 4. A compound of claim 1 selected from :
(E)-[1-n-Butyl-5-[2-(2-carboxy-6-chlorophenyl)methoxy-4-chlorophenyl]- 1H-pyrazol-4-
yl]-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl]-prop—2-enoic acid;

(E)-3-[1-n-Butyl-5-[2-(2-carboxyphenyl)methoxy-4-chlorophenyl]- 1 H-pyrazol-4-
20 yl]-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyl}-prop-2-enoate; |

(E)-[1- n-Butyl-5-[2-(2-Carboxyphenyl)methoxy-4-methoxyphenyl]- | H-pyrazol-4-
y11-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methyi]-prop-2-enoic acid;

25 (E)-(1- n-Butyl-5-[2-(2-Carboxy-6-chlorophenyl)methoxy-4-methoxyphenyl]-1H-
pyrazol-4-yl]-2-[(5-methoxy-2,3-dihydrobenzofuran-6-yl)methy!] -prop-2-enoic

acid;

(E)-{1- n-Butyl-5-[2-(2-Carboxy-5-chlorophenyl)methoxy-4-methoxyphenyl]- 1H-
30 pyrazol-4-yl]-2-[(5-methoxy-2.3-dihydrobenzofuran-6-yl)methyl]-prop-2-enoic acid;
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11. A Method for the treatnment of chrOnie renal failure which conprises
adm nistering to a subject in need thereof, an effective amount of a

conmpound of Claim 1. 12. A nethod of treatment of benign prostatic
hypertrophy which 5 conprises adm nistering to a subject in need thereof,
an effective awg9a@s a conpound of Claim1l. 13. A F@’P/B%/l?écm _

treatnment of congestive heart failure which conprises admnistering to a
subj ect in need t(BefleafButds-@f(Beaboxse2-pymdyhimetiox p-4ernetiiaxyphensf]- |8-pyragol..

1014. A nethod of tr ent. of tabl e angi ng, coronary vasospasm and
nyocardi al sal vaé‘é’?lﬁ %i crﬁet%‘wg'&gggfﬁfﬁlg@%r'YIP{ﬁft'(P)’gﬁB‘)éB'&Eﬁ"Qi?tacidn°’need
thereof, an effective anount of a conpound of C aim 1. 15. A

nmet hod of preventing or_tr i ng, restenopsi s which conprises adnini stering
to a subject in ﬁ%b@-s@ﬂé%?[ '@%W&ét‘ﬁ?@%ﬁWWWYéMMI-W- 15C ai m

1. 16. 5A g?;ﬁam-ﬁg.zq( ut%?@?,?—ﬁiﬁl?&'ﬂoﬁ@ﬂ Ym@?l%&tﬁﬂz-*)&g&wo&mcid.

conprises admni stering to a s t need thereof, an ve amnpunt
of a conmpound of Claim1l. 17. A nmethod of treatnent of

at heroscl erosi s whi chcconpyises 2 i ni.steri.ng.t.o.a subje in need
thereof, an effecti ves‘amﬁfo%?°u398g%ﬁdvth§ﬁ" Tﬂllﬁ’ﬁuﬁ’gﬁ'di%a?b%yﬁet hod
of preventing and-chioegihem@)mielioxs-aphraphenyl]- UH ph Rk G- WL (5-RORBL)-5 6S

adm nistering to % gugéec} in ﬁeed trere f, an effective amount of a
compound of O ai HRYdrERNgOMranA-FRethyll-propreRoIfiaclf st roke or subar achnoid
henorr hage whpch conprises adm nistering to a subject in need thereof, an

effective anount of a conpound of Claiml.
6 A compound of Formula (II):

Rs Ra
Rs
Ra
NOr o©
¥ (Im

) a - _
wherein R , R3, R 4 R5 and R1 g are as described in claim 1 for Formula (I).

15 7. A pharmaceutical composition comprising a compound of claim 1 .
and a pharmaceutically acceptable carrier. | -
8. A compound of claim 1 for use as an endothelin receptor antagonist.
9. A method of treatment of diseases caused by an excess of endothelin
comprising administering to a subject in need thereof, anleffective amount of an
20  endothelin receptor antagonist of Claim 1.
10. A method of treating hypertension, renal failure or cerebrovascular
disease which comprises administering to a subject in need fhereof, an effective

amount of a compound of Claim 1.
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11. A iethod for the treatment of chronic renal failure which comprises
administering to a subject in need thereof, an effective amount of a compound of
Claim 1.

12. A method of treatment of benign prostatic hypertrophy which
comprises administering to a subject in need thereof, an effective amount of a
compound of Claim 1.

13. A method of treatment of congestive heart failure which comprises
administering to a subject in need thereof, an effective amount of a compound of
Claim 1.

14. A method of treatment of unstable angina, coronary vasospasm and
myocardial salvage. which comprises administering to a subject in need thereof, an
effective amount of a compound of Claim 1.

15. A method of preventing or treating restenosis which comprises
administering to a subject in need thereof, an effective amount of a compound of
Claim 1.

16. A method of treatment of pulmonary hypertension which comprises
administering to a subject in need thereof, an effective amount of a compound of
Claim 1.

17. A method of treatment of atherosclerosis which comprises
administering to a subject in need thereof, an effective amount of a compound of
Claim 1.

18. A method of preventing and treating the sequelae of diabetes which
comprises administering to a subject in need thereof, an effective amount of a
compound of Claim 1.

19. A method of treatment of stroke or subarachnoid hemorrhage which
comprises administering to a subject in need thereof, an effective amount of a

compound of Claim 1.
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