1 5 The present invention relates to novel indane and indene der§vatives; i
pharmeuti cal conpositions containing these conmpounds and theit - uge as - .-
enadt hel in receptor antagonists. Endothelin (ET') is a highly potent™ ¢
vasoconstrictor peptide 10 synt hesi zed and rel eased by the vascul ar
endot hel i um Endothelin exists as threelisoforms, ET-1, ET-2 and ET-3.

[ Unl ess ot herwi se stated "endot helin” shall nmean any or all of the isoforns
of endothelin]. Endothelin has profound effects on the -cardi ovascul ar
system and in particular, the coronary, renal and cerebral circulation.

El evat ed or abnormal rel ENBOTHERINREEEFTOR ANFAGOMNSER i th snooth 15
nmuscl e contraction which is involved in the pathogenesig of cardi ovascul ar,
cerebrovascul ar, respiratory and_renal pathophysi ol ogy. El evated | evel s of
endot hel i n have been reported i &ﬁi&ents wi th essenti al
hypertens§on, acute mnyocardi al infarction, subarachnoid henorrhage,

at herosclerosis, and patients w th.uraem a undergpin jalysis. 20
In vivo, endothelin ha f)P{fﬁE}[}ﬁ%Vé&ugﬂﬂi?&SstogﬂV I"%ﬂc 8‘?‘@@3&3 gu%%Er di ac
‘out put An i npharmacoutizabmimpositiopecantaining fthesd cqriipduntoarkl theibhgd as n rats causes
a transient gg&&ﬁéﬂ‘é&’g’%‘%ﬁ&rg SR response (lasting 0.5 to 2 m nutes)

a sustai ned, 0SB Y

fol |l onwed by ; (_algende_nt rise in arterisl blood pressure
whi ch can remain el evaEsdothdin ET)ds shighlypotanp vasepwnsgictygieptide Doses above 3

nrm:c Ikg im ?sﬁﬁ?cs@ﬁd_m@i&l&@e@ﬁﬂb@ vﬁﬁiuﬁlremfdgﬁ!dliuhlﬁ' ErBofRAR kil :mé@guce a
Pong.1 st ng BEEPEEE s KR e Siiiesdhmerstie st Bt toiny ol mefh can
decrease in @RRor alt ofithe isofarms of cndatizelin].sExtianireliards prof@msieffecwsonnid i on.
St PSP A B OAEIR bt AR 0
stinul ates pFiagHiqe Fievagdiqrabagrmatrriease of sngpoiighin tsagepciatechwitrympethi nvol ved
in the regul susalB coitracBonivhichi€invelved ifith pathbycdedie 8f éadidvasdfat Y Of renal
di sorders i ”Eér%ﬁ-'oi}%cuaf u.tmespimtory and renal pathophysiology. Elevated levels of
endothelin have been reported in plasma from patients with essential hypertension,
acute myocardial infarction, subarachnoid hemorrhage, atherosclerosis, and patients
with uraemia undergoing dialysis. .
20 In yivo, 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 transient, dose-related depressor response (lasting 0.5 to 2 minutes)
followed by a sustained, dose-dependent rise in arverial blood pressure which czn
remain clevated for 2 to 3 hours following dosing. Doses above 3 nmol/kg in a rat
25  often prove fatal. :
Endothelin appears to produce a preferential cffect in the renal
vascular bed. It produces a marked, long-lasting decrease in renal blood flow,
accompanied by a significant decrease in GFR, urine volume, urinary sodium and
potassium cxcretion. Endothelin produces a sustained antinatriuretic cffect, despite
30 significant clevations in atrial natriurctic peptids. Endothelin also stimulares
plasma renin activity, These findings suggést that ET is involved in the regulation
of renal function and is involved in a vanc’ty of renal disorders including acute
renal failure, cyclosporing nefhrotoxicity, radio contrast induced renal failure and
chronic renal failure,  _ - | |
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renal failure, cyclosporine nephrotoxicity radio contast induced renal
failure and chronic renal failure. 2 Snudi es have shown that in vivo,

t he cerebral vasculanure is highly sensitive to both the vasodil ator and
vansoconstrictor effects of endothelin. 2Therefore, ET may be an inportant
medi ator of cerebral vasospasm a frequent and often fatal consequence of
subar achnoi d henorrhage. 5 ET al so exhibits direct central
nervous system effects such as severe apnea and ischem c | esions which
suggests that ET may contribute to the devel opment of cerebral infarets and
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coronary b af'uma 2491 Circ. 82: 627, 1990).
Furt hle_r, endot hel i n mmakbﬁbwnﬂpﬂuatdddnmymmxsdmgmmhasg{gﬂJ EOl a:t]edzo
manmal | an r U { ur

of of phar&@éa@?? S%’B@ﬁ’gééwﬁn%@?%%ﬁ%mr§?§19§32°%43 348,
1990; Uhd Ep9)sgemmeryvasospesmu(Hilsla &t abiurch P, mizgmsmﬁmm 'n ey
play a rol pikdhet, Msﬁhﬂﬂemm&&mﬁ@r lif&xhﬂénmaﬁaﬂﬁrs‘fn&dﬂp and
associ at ed %I EEP;}GS% ert 368 5‘5@% o |&nal ,

Conf er ence®
: aL.. Am. J. Physiol, 258:408-C415, 1950) and atherosclerosis, (Nakaki ;m,,

Biochem. & Biophys, Res. Commun, 158: 880-881, 1989, and Lerman et al,, New

15 Eng L of Med, 325: 997-1001, 1991), Increased levels of endothelin have been -
shown after coronary balloon angioplasty (Kadel ¢t 8l,, No. 2491 Cire, 82: 627,
1990). .

. Further, endothelin has been found to be a potent constrictor of
isolated mammalian airway tissue including human bronchus (Uchida et al,, Eur L
20  of Pharm, 154: 227-228 1988, LaGents, Clin, Exp, Allergy 20: 343.348, 1990; and
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 gt sl,, Third Internadonal Conference on Endothelin, 1993, p.
34 and ARDS (Adult Respiratory Distress Syndrome), Sanai gt gl., Supra, p. 112.
25 . Endothelin has been associated with the induction of hemorrhagic
. and necrotic damage in the gastric mucosa (Whittle ¢t gl,, Br. L Pharm, 95: 1011-
1013, 1988); Raynaud's phenomenon, Cinniniello et al,, Lancet 337: 114-115,
1991); Crohn's Discase and nlcerative colitis, Munch g1 al., Lancet, Vol. 339,
p- 381; Migraine (Edmeads, Headache, Feb. 1991 p 127); Sepsis (Weitzberg ¢4 al.,
30 Circ, Shock 33: 222-227 1991; Pittet eral,, Aan, Surg, 213: 262-264, 1991),
Cyclosponn-mdwed renal failure or hypertension (Eur, J, Phamtnacol,, 180: 191-
192, 1990, Kidgiey Int, 37: 1487-1491, 1990) and endotoxin shock and other
cnﬂotoxm induced discases (Bipchem, Biophys. Res. Commun,, 161: 1220-1227,
1989, Ama_Ehxsx,Ql._S_de. 137: 317-318, 1989) and inflammatory skin diseases.
35 (ClinRes. 41 451 and 484, 1993).



34 and ARDS (Adult Respiratory Distress Syndrone), Sanai et. al, Supra, p.
112. 25 Endot hel i n has been associated with the induction of
henorrhagi ¢ and necrotic damage in the gastric nucosa (Wittle et. al., Br.
J. Pharm 95: 1011- 1013, 1988); Raynaud's phenonenon. Cinniniello et. al.,
Lancet 337: 114115, 1991); Crohn's D sease and ulcerative colis, Minch et.
al, Lancet, Vol. 339, p. 381; M graine3(Edneads, Headache, Feb:. 1991 p
127); Sepsis (Witzberg et.al., 30 Crc, Shock 33: 222-227, 1991; Pittet
et. al, Ann, Surg, 213: 262- 264 1991) Cycl osporin-induced renal failure
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or egnancy. Cl kR Big, 0 Uadh 335-2305En 8ol Hn £OMEE CuheBREEPIRAR O
Kanor et Sal ,624-6&28y diabetes elirok, Mmmwwgﬂl% 30664Qrandet al,

gg{ ef; @newm%%ui%%&fogb%@%%%éygﬁ%%? us, Takglha’shﬁmef

al , Di abet ol Trgnsulamsgion ¥l @103 fopp.did- 4éute vascul ar rejection follow ng
ki dney transpl ant, V\atmrdmﬂwarsmmmﬁlbom Do testrpitnaindanablism #d mdyo. 4, pp.

e, oS i 500 i B S48l 0, BRI 9010
Endocri @ ogidl, pos03-607. 131, p. 603-607. Endot helin has been r epor t ed to
din Endo and LS{‘ZES{‘.&"% BFelbigi seplined'ss M%%?“‘%E*"S?ﬁ‘é‘r e%‘%ﬁ“ endot hel i n
ant agoni st s thewptepisc gavatyuCasey MMMMM No. 1
223-225, therefore endothelin antagonists may be useful as male conu-acepuvcs.
Endothelin modulates the ovarian/menstrual cycle, Kenegsberg, 1_of Clin, Endo,
15 gand Met., Vol. 74, No. 1, p. 12, and may also play & role in the regulation of penile
vascular tone in man, Lau g1 al,, Asia Pacific I of Pharm,, 1991, 6:287-292 and
Tejada et al., L Amer, Physio. Soc, 1991, H1078-H1085. Endothelin also médiates
a potent contraction of human prostatic smooth muscle, Langenstroer gt gl,.
L. Urology, Vol. 149, p. 495-499,
20 Thus, endothelin receptor antagonists would offer a unique approach
toward the pharmacotherapy of hypertension, renal failure, ischernia induced renal
failure, sepsis-endotoxin induced renal fajlure, prophylaxis and/or treament of
radio-contrast induced renal failure, acute and chronic ¢yclosporin induced renal
failure, cercbrovascular disease, myocardial ischemia, angina, heart failure, asthma,
25  atherosclerosis, Raynaud's phenomenon, ulcers, sepsis, migraine, glaucoms,
endotoxin shock, endotoxin induced mutlriple organ failure or disseminated
intravascular coagulation, cyclosporin-induced renal failure and as an adjunct in
angioplasty for prevention of restenosis, diabetes, preclampsia of pregnancy, bone
remodeling, kidney transplant, male contraceptives, infertility and priaprism and
30  benign prostatic hyperrophy.

" This invention comprises indane and indene derivatives represented
35 by Formula (f) and pharmaceutical compositions containing these compounds, and
their use as endothelin receptor antagonists which are useful {n the reatment of a
variety of cardiovascular and renal discases including but not limited to:
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X Rw
\
R,

R} is -X(CHp)pAr or -X(CH)pRS or

20

Rj is hydrogen, Ar, Cy

(9H

4alkyl, or (c);

P4 is -X(CHs)nRg, of -X-Rg-Y;

25

..R3 and R5 ar¢ independently hydrogen, R11, OH,

Cy-galkoxy, S(O)qR11. NR6)z, Br, F, 1, 1, CF3, NHCORg, R11CO2R7,
-X-Rg-Y, ar -X(CH3),Rg wherein each methylene group within

-X{CH2),Rg may be unsubstituted or

substituted by one or two ~(CH3)p Ar groups;



This invention further constitutes a nethod for anragonizing S endothelin
receptors in an ani mal, including humans, which conprises admnistering to
an animal in need thereof an effective amobunt of a compound of Forrmula (I).
10 The conpounds of this invention are represented by structural Fornula

(r); [err] 5 [err] is hydrogen, [err] Br, F, I, d or
[err] wherein the [err] may be unsubstituted or substituted by OH methoxy
or halogen; [err] is independently hy8rogen or [err] 5 [err]

i s independently hydrogen, [err] or [err] all of. which e unsubstltuted
or substitut ed by 6ne orRgistmydigen Ry, OH.IG). sﬁwY@S(@hﬂﬂﬁﬁRﬂkr (LS PEN

[err]; [err] i *P’(fr@lQﬁ'N}%(ﬁ@Rg]chﬁﬁh% J%n?ihg,g,{y]mﬁ)em tnsubstiéed br di val ent

[err] dival ent err or may be unsubstituted or
substituted bysuhs ‘P’}}'Qmmgﬁﬁal ogen, or RO nmay be [err] or

[fr\r/\/]n Le”] 135 R3 0[) RiRg ikfhédcpendenrly hydrogcri er C{.4alkyhydr ogen, Ar[ [e]rr] al |
0 ich may be unsubsti uIe or err] or
hal ogen; R¥2 is hydroge {Sépqe}pe $ p@ﬁ‘?’%"’g‘“ é)l I&H&L%Z-anm

Cy-galkynyl all of which may be unsubstituted or substituted by one or more OH,

N(Rg)3. COzR13, halogen or XC1.5alkyl or R is (CH2)p AT,

Rg is hydrogen, R1y, COgR7, CO2CR1)2 O(CO)XR7, PO3(R7)2,
SO2NR7R11, NR7S02R11,CONR7SO2R 1, SO3R7, SOzR7, P(OXOR7R7, CN
10 -COz(CH)CONRg)2, CR11)2NR7)2, CLOIN(RE)2, tetrazole or ORg;
Rg is (CH2)y, divalent Cq_1qalkyl, divalent C3,qalkenyl or phenyl,*
all of which may be unsubsttuted or substituted by one or more OH, N(Rg)2,
COOH, halogen, or Rg may be YC=0 or XC1. 5a!.ky1

Rjpis Rz orRy;

15 ' Ry is hydrogen, Ar, Cy.galkyl, Co.galkenyl, Co_galicynyl, all of
which may be unsubstituted or substituted by one or more OH, CHOH, N(Rg)7 or
halogen;

R12 is hydrogen, C}.galkyl, Cj.galkenyl or Cg.qalkynyl;
X is (CHz)p, O, NRg or 5(0):
20 Y is CH3 or X(CHg)pAn;
Aris:
Ry R:
. B,
l ﬁ— Re A
' 8
A R,
25 @ ®)

naphthyl, indalyl, pyridyl, thienyl, oxazolidinyl, oxazolyl, th:azolyl.,
isothiazolyl, pyrazolyl, triazolyl, tetrazolyl, mndazolyl umdazohdmyl g
thiazolidinyl, isoxazolyl, oxadiazolyl, thiadiazolyl, morpholinyl, pxpendmyl

*

L



Xis [err] or [err]; 20 Yis [err] or [err]; Ar is: [err]
napht hyl, indolyl, pyridyl, thienyl, oxazolidinyl, oxazolyl, thiazolyl,

i sot hi azolyl, pyrazolyl, triazolyl, tetrazolyl; imidazolyl, imidazolidinyl,
t hi azol i di nyl, isoxazolyl, oxadiazolyl, thiadiazolyl, norpholinyl,

pi peri di nyl, 6 piperazinyl, pyrrolyl, or pyrimdyl; all of which may be
unsubstituted or substituted by one orénore [err] or [err] groups; Ais
C=0O or [err]; Bis [err] or [err]: 5 [err] and [err] are

i ndependent|y hydrogen, [err] alkynyl, OH J[err] 10 [err] on contiguous

carbons; [ ergiperaBinypyrrol§l, ok gﬁ&ﬁd diSofAHich M@y be Grisubitited of Subfnitad! eger
fromO to siri' any Wﬂm?a ? agg t he dottedyll i ne indicates the optional

ms 1 2.0r3:
presence of Q}’%ﬁ|né6!5(§goqu}ﬁygu%ar maceutical ly acceptabl e salt thereof;
provided that * R2 is AdsChQdor§Re)silgn X is [err]; when the optional
doubl e bond is presenth_%io?_@ply one [err] and there is no P1 and P2 is
not NR6RIY; 20 en tHe optional double bond isaﬁresent and

[err] isSattached to tfpambéprns indspandently hydweer £irgalkyl, Co_galkenyl, Co.
galkynyl, OH, Cj.galkoxy, S(0)qC;.galkyl, NRg)s, Br, F, I, Cl, NHCORg,
-X-Rg-Y, -X(CH3)Rg, phenyl, benzyl or C3_geycloalkyl wherein the Cy.galkyl,
Cy-galkenyl or C.galkynyl may be optionally substituted by COOH, OH,
CO(CH3),CHjy, CO(CH,)nCHaNRg)7. ar halogen; or Z1 and Z7 together miy be
10  -O-A-O- on contiguous carbans;
Z3 is Z) or -X-Rg-Y;
q is zero, one or two;
n is an integer from O to six;
_ misl,2or3; :
15  and the dotted line indicates the optional presence of a double bond; or &
pharmaceutically acceptable salt thereof; provided that
' R is not hydrogen when X is S(O)q;
when the optional double bond is present there is only one Ry and
there is no P and Py is not NRgRgY;
20 - when the optional double bond is present and X-R3 is attached to the
double bond, X is not NRg;
when the optional double bond is present and R is attached directly to
the double bond, R is not NRGAR;
when R3, Rs, Z1, Z3, or Z3 is X(CH3)Rg and n is not 0, X is oxygen
25 or NRg when Rg is ORg or COoH;
when Rg is [CO(CR11320(CO)XR7] COCR | 1)20(COXXR7, X is
not S O)g: .
- the compound of Formula I is not (1RS)-1,3-diphenylindene-2-
carboxylic acid; (cis,cis}-1,3-diphenylindane-2-carboxylic acid; (1RS)-
30 3-[3-Methyl-1-phenyl-(1H)-ind-2-en-1-yl] propionic acid; or (IRS)-
2{1,3-diphenyl-(1H)-ind-2-en-2-yliethanoic AFid; 1,3-diphenyl-1-
ethoxyindenc-2-carboxylic acid; 1,2,3-triphdnylindenc; 1,3
diphenylindene; 1-(2,3-dimethyl-2-buten-yl)-1,3-diphenylindene; 1,3-
diphenyl-2-methylindene; 1,3 diphenyl-2-methylindane; 1,3-
35 ' diphenylindanec; S,G-dimethoxy-l,s-dimeﬂmgyindenc; 1,3-bis(4,5-
dimcthoxy—Z-hydmxyphenyl}-S,Gdimemcxfindane; 1,3-bis(3,4-
dimethoxyphenyl)-5,6-dimethoxyindane; 1,3-diphenyl-2-



when the optional double bond is present and [err] is attached directly to
the double bond, [err] is not [err]; when [err] is [err] and nis not O, X
i s oxygen 25 or [err] when [err] is [err] or [err]; when [err] is [err] is
not S(O)q; the compound of Formula I is not [err] carboxylic acid;, [err]
acid; (IRS)- 30 [err] propionic acid; or (IRS)-

2[ 1, 3-di phenyl - (1H) -i nd- 2-en- 2-yl ] et hanagi ¢ aci d; 1, 3-di phenyl - 1-

et hoxyi ndene- 2- carboxylic acid; 1,2,3-triphenylindene; 1,3 diphenylindene,
1- (2, 3-di nethyl - 2-buten-yl)- 1, 3-di phenylindene; 1, 3-

di phenyl - 2- met hyl i ndewghdxgrdehe, 1, Bdipbbnyl-2-cthoxyindene)i Sofl aorpt 2-madk;

5, 6-di net hoxy-1, 3-di ) bE@é’%ﬁi 13- bi s(4, 5-
di met hoxy- 2- hydr oxypﬁ?ﬁ,e?i%é& 6- di met hoxyi pdane; 1, 3-bi s(3, 4-
di met hoxyphe#ff Surthegprg RRysAmReAds WhEnglnyi pheny| - 2- 7 met hoxyi dene,

1, 3- di phenyl - 2- et hoxyi R4 &N (Chh AOSOXICHBY IRE 5, | Ndene- 3-acetic acid; and

further &:ovi ded t hat cgmquﬁ?%erei n:B?erﬁS]oris [err] or [err] or 5 .

[err] [erT] and [err] are indegendently hydrogen, [err], OH [err] [err]
3

t he met hyl en groups of

Re B o

R is hydrogen, Ar or (c);
| Py is -X(CHp)nRg;
10 . Pais -X(CHp)yRg, or -XRgY;

- Rj and R are independenty hydrogen, R1, OH, C;.galkoxy,
S(O)qR1 1- N(Rg)2, Br, F, I, Cl, CF3, NHCORg, -XRg-Y or -X{CH3)aRg whercin
the methylene groups of
-X(CH3),Rg may be unsubstituted or substituted by one or more ~(CHg)pAr

15  groups;

R4 is hydrogen, R1y, OH, Cj.salkoxy, S(Q)qR11. N(Rg)2, -X(R1}). .
Br, F, I, Cl or NHCORg wherein the
C1-5alkoxy may be unsubstituted or substituted by OH, methoxy or halogen;

Rg is independently hydrogen or Cy.4alkyl; '

20 * Ry is independently hydrogen, C1.galkyl or (CHp)pAr

Rg is hydrogen, Ry ;. COsH, PO3H3, P(O)(OH)R 7 or temazole;

Rg is C1.10atkyls C2-10alkenyl or phenyl all of which may be
unsubstituted or substituted by one or more OH, N(Rg)7, COOH, halogen or XCj.
salkyl; '

25 RigisR3orR4: ,

R)1 is Cy.galkyl, Co.galkenyl, C;.galkynyl all of which may be
unsubstituted or substituted By one ar mere OH, CHz0H, N(Rg); or halagen;

X is (CH2)n /0, NRg or S(O)g; |

.Y is CH3 or“CHX(CHp)pAr:

A 4

B



[err] may be unsubstitured or substuted by one or rnor [err] 15 gr oups;
[err] is hydrogen, [err] [err] wherein the [err] al koxy may be
unsubstituted or substituted by OH, nmetoxy or halogen; R6 is independently
hydrogen or C 4Wakyl; 20 R7 is independently hydrogen, Cl

. 6aky or (CH2)nAr, RS is hydrogen, Rt1p CO2H9 -PO3H2, P(O) (OH) R7 or
teOanzoIe; R is g-~ajrlj, C2.,lakenylg orphcnyl aII of which may be
unsubstituted or substituted by one or nmpe OH, N(R6)2. COXK, hal ogen or
XC1l. 58l kyl; 25 Rlo is R3 or R4; RIl is C .adkyl, C2.8ulJeyL
C2.-al kynyl all of whAghs:may be unsubsadtued or substituted b one or nore
OH CH20 N(R6)2 or halogen: Kis =cC2)n R6E NO6r S(Ocp .Y is CH3
or-r CH2X( Cf z2) 0AM 8 Ar is: 4 R—~~4 R, A Rs
5. (a3 ,Ry (b) napht byl ,

I ndol yl, pyridyl or thhesy oxazol di nyl . oxazol kBazol yl ; isodtxlyl,

pyrazolyl, triazolyl, t.d R, imdiolyl, iidepo n|| A, thiazlidinyl,
i soxaol yl, oxadi azol yl, di azol yl, nDrphollny pipel i di nyl . pi perainyl,
pynolyl, 10 or pyr|n1dyl of which may be H substituted or substituted

by one or more R3 or R4 grouPs; 4
5 @ ' (®)

naphthyl, indolyl, pyridyl or thienyl, oxazolidinyl, oxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, triazolyl, tetrazolyl, imidazolyl, imidazolidinyl, thiazolidinyl,
isoxazolyl, oxadiazolyl, thiadiazolyl, morpholinyl, piperidinyl, piperazinyl, pyrrolyl,
10 or pyrimidyl; all of which may be unsubstituted or substituted by ene or more R3 or
R4 groups: '
A is C=0, or [CRg)2ms
B is -CH3z- or -O-;
_ Z1 and Z3 arc independently hydrogen,
15 Cy.galkyl, Cp-galkenyl, Co_galkynyl, OH, Cj_galkoxy, S(0)qC;.galkyl, N(Rg)2,
Br, F, I, C1, NHCORg,
~X(CH)R3, phenyl, benzyl or C3.geycloalkyl wherein the Cy.galkyl, Cs. galkenyl
or Cy._galkynyl may be optionally substituted by COQH, OH, CO(CH2)CH3,
CO(CH)I,CHaN(Rg)3. or halogen; or Z1 and Z; together may be -0-A-O- on
20  contiguous carbons;
Z3is Z1 or XRoY;
q is zero, one or two;
n is an integer from O to six;
mis 1, 2 or 3; are excluded.
25 :
' Also included in the invention are pharmaceutically acceptable salt
c?'ﬂsplcxcs.
.} All alkyl, alkenyl, alkynyl and alkoxy groups may be straight or
- branched The term "halogen” is used to mean iodo, fluoro, chloro or broma.
% 30 Alkyl groups may be substituted by one or more halogens up o perhalogenanon
: The compounds of the present | invention may contain one or more
asymmcmc carbon atoms and may éxist in racemic and optically active form. All
of these compounds and diastercoisomers are contemplated to be within the scope



Ais CO or (C(RE)Mm Bis -CH2- or -0-; Z1 and Z2 are independently

hydr ogen, 15 C -salkt C gallkenyL C2.gadkynyl, OH, < 8ga2koxy.

S(OqgC al-fkyl, N(R6)2, Br, F. I, O, NHCOR6, -X(CH2)Rg8, phenyL benzyl or
C3. cyCl oakl wherein the d.gal kyl, C2ga8kenyl or C. allynyl may be
optionally substiuted by COOHK OM CO(CH2) nCH3. CO( CH2) nCH2N(R6) 2, or

hal ogen; or Z1 and*Z2 together may be -0-A-C. on 20 conti guous car bons;
Z3iZ1 i . orXRY; q is zero, one or two; ;M is an integec fromOto six; mis
1, 2 or 3; arofeke ;ugkﬁdmvaﬁmﬁl so included in the invention art

' P?SQ‘;‘CS?SSSU ryrai‘cﬁipi??%feﬁ& AT B e pltLR h?ﬁ *Q%?eﬁ? A",
mean i odo, flardb), dibydrobepzefurabylo benzod®xanyll cnghb ablyl; Rppis (2t (M ed by
- Pventian ey LReRr iyl & BRIEN BE B R Are 3 Achefid Z“‘é’gﬁ’g@" d@ miyp{ Getin
racem ¢ afid Spr-5akxyy halegany <0G paplky) phegyl, Rﬂégézg'b,né
nyent1 on S‘Sﬁ‘?&’%‘?‘i’%""“ﬁ* dg"‘Ph‘i?‘*’“’” t"““‘y“’h%‘“’ﬁ"'@ ZR n/ir A e
() or (b)), HIERERR I CLatlkasy halo R DR T D 4al kyl ; R
is (a), (b) S(O)pcl.salkyl YANY/) and 23 are mdcpcndemly XRgY, benzyl, hydrogcn OH,
C;-salkoxy, -NRg)y, S(0)qC.galkyl, NHCORg, X(CH2)yRg or halogen, or Z;
10  and Z5 together may be -O-A-O on contiguous carbons; Py and Py arc _
independently hydrogen, COoH or tetrazole; Ar is (a), (b), phenyl, or pyridyl; X is
(CH2)y, or oxygen.
More preferred are compounds wherein R3 is hydrogen or -
X(CHp)nRg R11CO2R7; Ry and R are independently hydrogen, OH,
15 Cy._salkoxy, SCj.salkyl, F, Br, C1.3alkyl or NHy; Z1 and Z3 are hydrogen and Zy
is hydrogen, OH, Cy.salkoxy, halogen, X(CHz)Rg, NHj, benzyl, NH(CO)CH3,
or Z1 and Z together may be O-A-O.
Most preferred are compounds wherein Ry is (b) and Ry is (a) or
(b); A is CHp, B is -O-; there is no optional double bond; Ry and XRy are trans to
20 Py Zpis OH, Cy.salkoxy, -OCH2CHCH) or hydrogen, Z; is hydrogen; R3 is
XAr, hydrogen, X(CHy)qCOOH, X(CH)qCONR7SOzR} 1 or CH=CHCOH, R4
is hydrogen, substituted phenyl, or Cy.zalkoxy; and Rs, R1q and P; are hydrogen,

Also included are the following compounds:

(+) (18,2R,35)-3-(2-Carboxymethoxy-4-methoxyphenyl)- 1-(3,4-
methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-carboxylic acid;

. (1IRS, 28R, 3RS)-3-[2-[(4-Carboxypyridin-3-yl)oxy]-4- methoxyphenyl]}-1-(3,4-
30 methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-carboxylic acid disodium sait;

(+) (1S, 2R, 35)-3-{2-(2-Hydroxyeth-1-ylaxy)-4-methoxyphenyl]-1-(3,4-
u;ethylcncdioxyphenyl)-s-(prop-I-yloxy)indane-z-ca:boxylic acid,
dicyclohexylamine salt;



Cl4al kyl, indolyl or hydrogen; R3 and R5 are independently hydrogen, OH 5
Cl . 5al koxy, hal ogen, -01..4al kyl phenyl, R 1C02R7, C;, 4alkyl, N(R6)2,
"NH(CO) CH3, -X(CH2)nRg, -XR9O pyridyl, phenyl or S(OpC-5alkl; R4 is

hydr ogen, K, Cl Sal koxy, hal ogen, C014al kyl, N(R6)2, NH(CO CH3 or

S(O) pCi65aLkyl ;- z1, Z2 and Z3 are independently XRIY, bentyl, hydrogen, OH,
C.j5al koxy, -N(R6)2, S(OqgCgallyl, NH , X(CH2)nR8 or hal ogen, or ZI 10
and Z2 together may be -04A-0 on contiguous carbons; P1 and P2 ac

i ndcpendent|y hydrogen, CO2H or zetazole; Ar is (a), (bl, phenyl, or
pyridyl; X (1§, CRH2Z) $+{(@2-divymleylpropancylpryefecakgcirbonyimethpoirdmetinsyein R3 is

hydr ogen or_ CH 1 @ 9. 4 lié agdr ogen,
oH, 15 cﬁ*?‘é"ﬁ%?’ag%f@g%:ﬁg} Eéh"déf’ # %@29@@’5’*&?&?%%% and Z3 am
hydr ogen ansbdigmisglthydr ogen, OH, Cl. Sal koxy, hal ogen, X(COH)nR8, NH2,

benzyl, NH(CO C'H3, or Z1 and Z2 together may be O-A-0 Most preferred are

conpounds wherein RI1_js (b) and R2 is (a) or (b); i S . .Bis -C;
there i ¥ no optional Ehﬁmcég’ﬁé’hv&,‘mﬁf P‘&WC;(?@“%E"@ATP g_&b“bm’?‘l 722 is
OH, Cl.5al koxy, -OCH2CHCH2 or hydrogen, Z1 is hydrogen; R3 is XAr, .
hydr ogen, X(CRH) qCOOH X(CH2) gCONR7SQ2RI 1 or CHCHMCO2L R4 is hydrogen
substituted phenyl, or C 1.2alLkoxy; andgR5, ﬁ{lo and P2 axe hydrogen, Al so
i ncluded are the foll ow ng conpoufids: 10

- (VS, 2R, 3S) - 3- (2- Car boxynet hoxy- 4-
met hyl enedi oxyphenyl ) - 5- (pr op- 1- vyl
3RS) - 3- (2-[ (4- Car boxypyridin-3
met hyl enedi oxyphenyl ) -5- (prop-1I-ylz "
salt; (+) (1S, 2R 3S>3-[2-(2-Hy#g oxyet hy'1-'\q oxy) - 4net hoxyphenyl ] -1-(3, 4
met hyl enedi oxyphenyl ) - 5- (prop- 1-yl oxy)i nejﬁ-carboXyIic aci d,

di cycl ohexyi am ne sahr R,

“coxylic acid; (IRS, 2SR
W yphenyl]-1-(3,4- 30

@
10
which can be prepared by a process which comprisas:

a) reacting a compound of Fotmula (2) wherein X is Cy_salkyl

0
Z,
CO,X
z,

15 3

(2)

with a substitured benzaldehyde or aldehyde of Formula (3).

20 : D-CHO

3



10 (IS, 2R&

35)-3-[(2, 2- d|nethylpropanoyloxynethoxycarbonynnthoxy) 4-ithoxy-

phenyl ] -1- (3, 4- met hyl enedi oxyphenyl ) -5-(prop-1 yl ooy)i ndane- 2- car boxylic
acid sodiumsalt. 5 The present invention provides conpounds
of Formula (I) above R Xx RO R2 10 whjgh can be prepared by a process
whi ch conprises: a) reacting a conpound of Formula (2) wherein X is

Cl. 5al kyl z22X 15 (2) with a substituted benzal dehyde or al dehyde of
Formula (3). 20 D- CHO (3) whereifi D

Ib s Ar or (C%} ﬁ&r&iﬁfnl RRexk drl(b)hﬁ%ﬂu&ﬁml Forinlad, G4 Suitable sslvemesuth asibinzemes |
enzene wt a catal yst. C as ni Um { t pr ovi de a
conpound of PHI‘I?&F%{"% ugi}J ‘ﬁp&& gtcar.rc bl 2 béinpéitha'd? 43 (4)

Cycli zation (Fommhﬁé)lnd (4) |n the presence of a suitable Lewis acid

COX

(4)

Cyclization of compound (4) in the presence of a suitable Lewis acid
such as titanium tetracholoride or aluminum chioride or alternatively when Zy is 3-
10  OR (meta)(where R is Cj.salkyl, or benzyl), trifluoroacetic acid, provides an
indanone of the Formula (5).

Z,

Z,— CO,X

&)
15
Dehydrogenation with 2,3-dichlaro-5,6-dicyano-1,4-benzoquinone
in an appropriate solvent or alternatively bromination with pyridinium
hydrobromide perbromide in dichloromethane followed by treatment with 1,5-
diazabicyclo[4,3,0]non-5-ene provides indenones of Formula (6).
20 .
Z . .0

Z coX



such as titaniumtetrachol oride or alum numchloride or alternatively when
Zis 3- 10 OR (neta)(where Ris ¢ -Sal kyl, or benzyl), riflluoroaccdc
acid, provides an il Wanone of the Forrmula (5). Z2 4t=02C0X 4 ~D (5) 15
Dehydr ogenadon wit 2, 3-di chl oro-5, &li cyano- 1, 4- benzoqui nonc in an
appropriate solvent or alternatively brggi nation wi th pyridinium

hydr obr om de pei brom de in dichlronetane“foll owed by treatnent with 1, 5-

di anbi cycl o(4, 3, 0] non-5-cne provides indenones of Fornula (6). 20 zi

0 Z22 cozX 4. - Dr (6) . 2 b) Alternatively, a conpound of
Formul a 6 wherein' Z1 23 Alrnatively, @ daythouge of Bathul 6 whédein/ZZy, ZaandZ3 (CH2) m O
R4 5 can be Rr&ggre@. by teatnent of 2-bronobenzoic acid-with two

equi val ent s R et Y PI ithiumin a solvent such as tetahydrofurn under
argon at -78SC followed by the addition of an acid chloride of Forrmula (7):

o
\ .
Da /(GHz)m
o]
H(
5  can be prepared by treatment of 2-bromobenzoic acid-with twg equivalents of n-
butyllithium in a solvent such as tetrahydrofiran under argon at -78°C followed by
the addition of an acid chloride of Formula (7):

10 (N

provides a compound of Formula (8);

HO,C O

15 (®)

Treatment of compounds of type (8) with thiony! chloride ar reflux
gives an acid chloride which can be isolated by concentratdon under reduced



0d XX( C~I H2) m 10

(7) ~~~~~~~ R4 10

(7) provede a conpound of Fornula (87?;. e [ ~~~~~ (CH2). R 5
................................ (8) Treatnent of conpounds of type (8) wt .
thionyl chloride at reflux gives an aaizd chloride which can be isol ated by
concentradon under reduced U A | 13 pressure: This acid
chloride can then be treated with di ethyl magnesi um nmal onate in a sol vent
such as ether to give a conpound of Formula (_9%:_0%2X 0~~,10~~~~~~~~~~ R4
(9) React i onpressuzé.cBhipatid ahloride ganthembe measdowith dicthy magussiym RNalso di um
carbcnat e gi i8SsoleHP UERGS edibr i00FiR/A Sohpdlnd of Pofindle2%:

5
9
Reaction of a compound of type (9) at reflux with 5% aqueous
sodium carbonate gives compounds of Formula (10):
10 '
(10
¢) Treamment of an indenone of Formula (11):
15
Z, O
Z; COX
" % R,

z (11)

3



A4 (10) c) Treatrnent of an indenone of Fornula (10Ll: 15 .zi z

~~C02X 4~ ~~Z or 14 wherein Zj, Z21 Z3 and Rl arm as defined for fornula
| or a goup convertablk to them w th an organomagnesi um conpound of
Forrmula (12) wherein R2 is defined for 5

R2( Ct 2) nMyBr ' (12) Forrmula | or a group convertable to it,
in a suitable solvent provides conpoundg, of Formula (13): OH 10
ZS (CH2) nR2 (13) Saponification of conpounds of Formula (13) using

sodi um hydroxi de in 15 aqueous net hanol foll owed by reduction with
triethylsi|veweeinfy, Bor&mand R{ kwvoas dé@ined forformmls hora graue eenvenabledent such as

Soor oF O haR R a GreAh i st Efhfouid BPRURLAs O12) BREFRU Ry dbhincd. 1

(14) Conjud8fe addition of nucleophiles to an ester derived from Pormul a
(14), followed

5 Ro(CHy),MgBr (12)

Formula I ar a group convertable to it, in a suitable solvent provides compounds of

Formula §13):
z, R,
Z3 COX
OH
10 % (CH,). R,

(13)

Saponification of compounds of Formula (13) using sodium hydroxide in
15  agueous methanol followed by reduction with triethylsilane and boron wifluoride
etherate in a suitable solvent such as dichloromethane at 0°C affords racemic

compounds of Formula (14).
Z, R,
Z; @Q CO,H
. Za (CH)R,
20 | (18)

_ Conjugate addition of nucleophiles to an ester derived from Formula (14), followed
by saponification affords compounds of Formula (I) having an Ryq other than
_hydrogen. Re-introduction of a double bond into an ester derived from such acids
25 followed by conjugate addition of another nucleophilic species and subsequent
saponification affords compounds of Formula (1) in which neither R 1y substituent
is hydrogen.

\,, \
N

Reduction of compounds of Formula (13) with triethylsilane and
. boron trifluoride etherate in a suitable solvent such as dichloromethane at G°C
30 followed by hydrogenation with hydrogen gas under pressure at approximately 60

-,



by saponification affords conpounds of Formula (1) having an R O ot her than
hydr ogen. Re-introduction of a double bond into an ester derived from such
acids 25 foll owed by conjugate addition of another nucl eophilic species
and subsquent saponification affords conmpounds of Formula (1) in which :
neither Rl o substituent is hydrogen. Reduction of conmpounds of Fornula (13)
with niethylsilane and boron triquorH e etherate in a suitable solvent
such as di chl oronet hane at 0C 30 f ol'"owed by hydrogenation with hydrogen
gas under pressure at approximately 60 15 psi in thS presence of a

sui tabl e cahagliyhe ﬁ:’é@éﬁcé‘éfQ-Q%aBﬁldaég‘sUmdﬂrasQb%rﬁinidiurafohﬁihd&oﬁmﬁmmds of
Formula (15): 4 ﬁ if . Q02X z3 (nH2) nR2 5

(15) Al kyl aFPBRowsof Foapbla {I8F the ester enol ate derived from Formula (15)
af fords conmpounds wheein Pl and P2 are as defined in Formula (1). 10

Al ternatively, hydrogenaton of cZppoundsff Formula (13) with hydrogen gas

under pressure at approxinmately 6§ | the presence of a suitable
catal yst such as 10% pal | adi un 1$

Meafrfy @ SUi tabl e solvent such as
et hyl acetate or nethanol conta % aceti c acid affords conpounds of

Formul a (15). Treatnent of these_£onhpou ? gﬁma base such as sodi um
hydroxide in a 15 sui tabl e soléent such G eous et hanol provides -
race-m Cq conpounds of Formula (16): 1{ RI C2 4<aC-110 H(IS)

-
.,
M O

Alkylation or acylation of the ester enolare derived from Formula
(15) affords compounds whetein Py and P4 arc as defined in Formula (1),

10 Alernatively, hydrogenation of compounds of Formula (13) with
hydrogen gas under pressure at approximately 60 psi in the presence of a suitable
catalyst such as 10% palladium on charcoal in a suitable solvent such as ethyl
acetate or methanol containing 1-5% acetic acid affords compounds of Farmula
(15). Treatment of these compounds with a base such as sodium hydroxide in a

15  suitable solvent such as aqueous ethanol provides racemic compounds of Formula

(16):
z, R,
Z; nCO,H
Z, (CH,).R,

(16)

20  wherein Zy, Z9 and Z3 are hydrogen; R =Ry; and nis 0. _
Treatment of compounds of Formula (13) with triethylsilane and boron mifluoride
etherate in a suitable solvent such as dichloromethane at 0°C followed by reaction
with samarium I jodide in a suitable solvent such as tetrahydrofuran and then -
saponification, provides compounds of Formula (17)

e)

O

N

s

" .

an



4-3 (CH2)nf2 (16) 20 whin Z1 Zm and Z3 are hydrogen; R = R2; and n
is 0. Treatnent of conpounds of Fornula (13) with triethylsilane and boron
ni fluoride ethenute in a suitable solvent such as dichl oronet hane at 0C
foll owed by reaction with samarium1 iodide in a suitable solvent such as

t evahydr of um and then saponification, provides conpounds of Fonnula (17)
25 ( (17) 16 Wth appropriate mani pul ati on and protection of any
chemical functionalites, synthesis of 1fhe remai ni ng conmpounds of the
Forrmula (J) is acconplished by nethods "anogous to those above and to those
described in the 5 Experinmental section. 'In order to use a conmpound of

the Formula (1) or a pharmaceut. cal l cge esalt t hereof. for the
treat nent of humans an%l"‘gtaﬁgwpﬁﬁ?‘:rm%‘ﬁg‘%ﬁ?‘“&" "f’%ﬂ?ﬁkﬂf’éd in

accor dance \Aﬁmbnéﬁaﬁﬂehasﬂmdmrafahewmﬁmhgmmpbnnm ofitheForrhalaf} ig i cal
conposition |
phamaceut i caﬁ%gmgh%héf)tbﬁﬁcgmgglap@gg@su% 'gg{"%énd%&&%?'gg{ °d manner

for the 5 eaExpemmental tdedon.ndi cat ed di seases for exanpl e orally,
parenteal |y, subl i naudlafderts alsales daaofr:ﬁéﬁérhw o 4 faahabhdang’ Via
L WAL i oy

buccal adm nistra D eir arnceul tal ly

9)
accept abl e 1§°°P‘§ﬂFf§tW’mu t"log QE%WBI ag gl&H ibe fornul at ed
as syrups, tx&bhﬂllﬁfmﬁﬁ%dm&cwrdathmdaﬁd plydrmacdudcdlptaaticeods an | |

general | y- Cor}xa:mg.ceui'm? 81 on
10 Compounds of Fornmila (I) and their pharmaceutically acccptablc
salts may be adminiswered in a standard manney for the treatment of the indicated
diseases, for example orally, parenterally, sub-lingually, transdermally, rectally, via
inhalation or via buccal administration. o
Compounds of Formula (I) and their pharmaceutically acceptable
15  salts which are active when given orally can be formulated as syrups, tabiets,
capsules and lozenges. A syrup formulation will generally consist of a suspension
or solution of the compound or salt in & liquid carrier for example, ethanol, peanut
oil, olive oil, glycerine or water with a flavouring or colouring agent. Where the
composition is in the formm of a tablet, any pharmaceutical carrier routinely used for
20  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 suirable, for example using the aforementioned cérriers in a
hard gelatin capsule shell. Where the composition is in the form of a soft gelatin
25  shell capsule any pharmaceutical carrier routinely used for preparing dispersions or
suspensions may be considered, for example aqueous gums, cellidoses, silicates or
oils and are incorporared in a soft gelatin capsule shell.
Typical paremeral compositions consist of a solution or suspension
of the compound or salt in a sterile aqueous or non-aqueous carrier optionally
30 containing a parentarally acceptable oil, for example polyethylene glycol,
polyvinylpyrrolidone, lecithin, arachis oil, or sesame ofl. ' ;
Typical compositions for inhalation are in r.hc form of a solution,
suspension or emulsion that may be administered as 2dry powdcr orin the form of
an acrosol using a conventional propellant such as dichlorodifluotomethane o::
35 mchloroﬂuoromcmane :




or solution of the conpound or salt in a liquid carrier for exanple,

et hanol, peanut oil, olive oil, glycerine or water with a flavouring or

col ouring agent. Wiere the composition is in the formof a alet, any

phar maceuti cal carner routinely used for 20 preparing solid formul ati ons -
may be -used. Exanples of such carriers include magnesi um stearate, terra
alba, talc, gelain, aar. pectin, acacild, stearic acid, strch, |actose and
sucrose. Wiere the conposition is in the formof a capsule, any routine

ation i s sult Y ! .

2 hard gel atin capsul &t Spiel AnpgeiBRP feiultidf chiifrsds aEGHpORAgEET BETELES 11

soft gel ati fFopBula (éhmapmmmmmmwémm%ﬂwmm FSQGPVFH‘@FP nely used

for prepari f}gng;g o e wa \ﬁﬂ?é’@ﬁﬁin‘érﬁd}@lfubﬁ%d}@rﬁtﬂeﬁﬂ-,cxﬁﬁblcexa”D' e .
ses,

aqueous guns, Ilcate or n in-a soft
gel atin capé’@l@%lyw 2%‘?1“5’? ‘E‘Bﬁ% "’f@@rﬁgﬁ%ﬁ Qxegpr

sol uti onsor f@@apmgyﬂmeﬁc irtal hl (-)g:rpound or sal t in a sterile aqueous glr
non- aqueous carrier Ooptio C i t abl e
oil, for exanple pol y@t %&%&f "‘?’E}%’l H ﬂ?”g“??é&%‘ahhﬂ%ﬁ&{aﬁ
amachi's ol | o0 nos-eqesnms velicle, fppexaaiple o areawi, pmén@t.ﬂ@mn Ph2ASE: IARC ulrtbm N the
fonm of a SG, %b@?mcﬁiéﬁt@ﬁgﬁkfggﬁ&h%meﬁh%é hat way be aintered as a dry

powder or orm_o

Usi vent ona | ant such as
di chl onf | uot omet hanc d&iefgrbl Y‘B?%‘?WWQ“U‘%%%E)&? F"‘“BP Wpi cal

~ supposi gory :émmb&paﬁlemeaml Gosepapihuntiic pdneﬁmnn;uhan(niszcm a
phanmaceui cal ¥ ﬁccept ag sal t thereof which is active when adm nistered

in this way, and/ or lubricating agent, for exarrpl e pol ynmeric

glycols, gelatins, co&schfesageunivfororal @dministratien F@M@‘Wé@éﬁl&b fremfhkes or 5
fats Ca theipg :%ysvo*}ﬁm S} reRHdTy from 1 mg to 100 mg/Kg, and each dosage unir
for parenteral administration contains suitably from 0.1 mg to 100 mg, ofa
15  compound of Formula (I) or a pharmaceutically adbeptable salt thereof calculated
as the free acid, Each dosage unit for intranasal administrarion contains suitably 1-
400 mg and preferably 10 to 200 mg per person. A topical funnulauon contains
suitably 0.01 10 1.0% of a compound of Formula (T). -
‘The daily dosage regimen for oral administration is suitably about
20  0.01 mg/Kg to 40 mg/Kg, of a compound of Formula () or & pharmaceutically
acceptable salt thereof calculated as the froe acid. The daily dosage regimen for
parenteral administration is suitably about 0.001 mg/Kg 10 40.mg/Kg, of a
- compound of the Formula (I) or a pharmaccutically acceptable salt thereof
calculated as the free acid. The daily dosage regimen for intranasal administration
25  and oral inhalation is suitably about 10 to about 500 m_g/pcrson.' The active
ingredient may be administered from 1 1o 6 times 2 day, sufficient to exhibit the
desired activity. o
No unacceptable toxicological effects are expected when compounds
of the invention are administered in accordance with the present invention. |
30 - The biological activity of the compounds of Formula (T) are
demonstrated by the following tests: ;j

f
’-

=

I  Binding Assay <
A) ° Membmne Preparation
35 _ Rat cerebellum or kidney com:x were rapidly dissected and frozen
irmmediately in liquid nitrogen or used fresh. ‘ihe tissues, 1-2 g for cerebellum or
3-5 g for kidney cortex, were homogenized in 15 mis of buffer containing 20mM



Typi cal transdennmal fornul ati ons conprise a conventional aqueous or

non- agueous vehicle, for exnple a cream oinnent |odon or paste or are in
the farmof a medicated plaster, patch or nenbrane. Preferably the
conposition is in unit dosage form fat exanple a 10 tablet, capsule or

net ered aerosol dose, so that the patient nmay adm nister to thernselves a
singl e dose. Each dosage unit for oral adllfinisration contains suitably from
0. 1 ng to 500 ng/Kg. and preferably froml ng to 100 ng/Kg. and each
dosage unit for parenteral adm nistration contains suitably fromO0.1 ng to

100" ng, of FrkHCI mrﬁmrﬂbm Fa78 s Clusig @mpbadaembcmagchizeachizpt abl e
i ni ot r axoosEIN e e Bircdimphet A5t aitcaRaREa o g lah™ o0
Eesonl A( t1 ;)mnat]esab#‘m a'mecsupmammms @mwadamgﬂ@;giugcd ai“é%ﬁg&ord@{rpgrnd of
ormul a gﬁi’ur{ﬁﬁﬁlﬁ? %%ﬁ)& a
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da} IKy flos Zgw&mmzd arm@af G'Dﬁcﬁﬁﬁ?nbt?dm Eﬁcﬁ&diliﬁtddmli give 1sandtsﬁmhbfabo$t 0I I001
0 ound ..o ornul.a a pharmaceutica
ggcegt abl e a@ %B@%ﬂm dﬁﬂgﬂﬁ ¥ REeY % 8 g?ﬁ'ifq y dosage Y
regi men forint ranasalFmlesnlmdmtomszStenc axwyanchtollatdndl\asmdarheé suitably
bout 10 t d
abou Omwég%@sg ;&M@@@g@@p%@% Gk AEOVBR BN dlbef 7 ©

froml w6 tines a act|V|ty
unaccepi@bl éhctmowmgh Jhrn.the tssus was hopegenizd UHisg R RMYFTRSUAMSELSE ~  he

i nvention aggnaid it THs id SGMEDIYC GHT.5 B 4d¢ﬁnﬂBQ§Wﬁlum€'ﬁﬁmélﬁl- 30
The biol ogi cal aCtIVIt ounds of For 2 % ar e nonstrated by
the fol | owi RGTEEEH %rﬁﬁw Iml%% 'a‘ﬁ
Rat cerebel k:eumfugcu |ad21.000 epforehd min. et 4°&Zp|'ﬁie>supbmmt\m remdvefdzmzlen
centrifuged &t 40,000 xg for 30 min. at 4°C. The resulting pellet was resuspended
15  as explained above for carebellum and kidney cortex. Approximately 10 mg of
membrane protein was used for each tube in binding experiments.
B)  [!®IET-1Binding Protocol |
[1257]ET-1 binding to membranes from rat cerebellum (2-5 mg
protcinlasé.ay tube) or kidney cortex (3-8 mg protein/assay tube) were measured
20  after 60 minutes incubation at 30°C in 50 mM Tris HC1, 10 mM MgCl,, 0.05%
BSA, pH 7.5 buffer in a total volume of 100 mi. Membrane protein was added 10
tubes containing either buffer or indicared concentration of compounds. [12S[JET-
1 (2200 Ci/mmol) was diluted in the same buffer containing BSA to give a final
concentration of 0.2-0.5 nM ET-1. Toral and nonspecific binding were measured in
25  the absence and presence of 100 nM unlabelled ET-1. After the incubation, the
reactions were stopped with 3.0 mil cold buffer containing 50 mM Tris and 10 mM
MgCls, pH 7.5. Membrane bound radioactivity was separated from free ligand by
filtering through Whatman GF/C filter paper and washing the filters § times with 3
mi of cold buffer using a Brandel cell harvester. Filter papers were counted in a
30 gamma counter with an efficiency of 75%. ICsq's for the compounds of this
invention range ﬂj:m 0.1 nmto S0 mm.

I ¥ InVitro Vascular Smooth Muscle Activity
* Rat eorta are cleaned of connective tissue and adherent fat, and cut
35 intoring scgmcntg approxzmately 3104 mm m length. Vascular rings are
suspended in orgafl bath chambers (10 ml) containing Krebs-bicarbonate solution of

the following composition (millimolar): NaCl, 112.0; KC1, 4.7, KHsPO4, 1.2



i mediately in liquid nitrogen or used fresh. the tissues, 1-2 g for
cerebellumor 3-5 g for kddney cortex. were honogenized in 13 nls of buffer
contining 20nmv i8 Tris HO and 5nM EDTA, pH 7.5 at 40C using a

not or -dri ven honogeni zer. |1 The honbgenates were filtered through

cheesecl oth and centrifuged at 20,000 x g for-10 m nutes at 40C. The
supernatant was renpved and centrifugedqa 40,000 xg for 30 mnutes at 4C
The resulting pellet was resuspended in a snall volune of buffer 5
containing 50 MM This, 10 mM MgC12, pH 7.5; aliquotued with snmall vials and
frozen in | Mg8Qy1i2; WZ.‘TH&H@@@JL’&@“&\AA&W umoed"tssucgaw@omuam 5 ng of

protein for f di ng
assay. Fr esﬁ'ﬁaﬁgg}gﬁ% gﬁn@%%&eﬁ@g?@ Qﬁ}{g% d&f ?’?tg(r)g ul ar bed
wer e washedtmsan&@f ngne@#h&@démdwm ibratgdar L dﬂ@nﬁ)ved from
al ong 10 1 hhidH Grhe HREMing Idleﬁbnfs ﬁaﬂgwsv@y%&imﬂmgqame@hcwmsa

polytron I n buffer, con a|n|n Tr| at 4Cin 15
m vol un® f @ 1660ty Ff'f &FQ%‘? &éﬁﬁf@g%ﬁggﬂ%ﬂ%’& %5+t 1 aj ned

t hrough cheeaseiueéth amhlmrﬁufmémdommﬁmﬁe@wgsw 1Qr other @intrdOle ngc
super nat mt S e at

The resul ti ﬁg%% c\é\ﬁ%s res stggh}fg]g’%%gﬁb “%96 %%&éflﬁ%ég& @Rles% 1cerebel | um
and kddney mmmnmmmsedlwlnme@tmmoamupmm producgad used for

h tub
[eigwté ell Sred d,ﬂ@khiaq;oﬁefmu faeﬂsrﬁc Bhly one%%ﬁ&e%&ﬁ?&n%ww&ﬁém@ i

t bel | /
Lube)  of0 kHEESIn G Gasis. ) T HIRSCRAy A Ao BRUBY GUID a1 or

60 m nutes pricrtoahe inﬁnﬁon&ﬂ@w aonbéhtratibri-réspoti€io cofracnld/apbring., 0. 05% BSA, pH
7.5 buffer in a total Hﬁﬁcéﬁ

' d o tubes
contai ning either buf or 1 ndvagxgﬁaggzog%%@hfﬁgt&%%sﬁgsx\ﬁ%c@%otf 1251 JET-
1 (2200 G /mmpomlmm@bmommm forensh individual dissueavhiciniy de@rmingdgi ve: a

final at the beginning of each experiment. Data are expressed as the mean + S.EM.
15  Dissociation constants (Kp,) of competitive antagonists were determined by the
standard method of Arunlakshana and Schild. The potency range for compounds of
this invention range from 0.1 nM to 50 mm.
The following examples are illustrative and are not 1imitin§ of the
compounds of this invention.
20

(4 =3-(2-( -4~ -1-(3.4-

25 a) 3-(Prop-1-yloxydacetophenone, To a slurry of NaH (13.84 g, 0.58 mol) in dry
DMF (50 mL) at 0°C, was added a solution of 3-hydroxyacetophenone (50 g, 0.37

mol). After stirring for 30 min. 1-iodopropane (70 mL, 0.72 mol) was added and
the mixture stirred overnight at room temperature. The mixrure was diluted with
dry DMF (50 mL) and further NaH (2.77 g, 0.12 mo!) added followed by 1-
30" iodopropane (23 mL, 0.24 mol), After 1 h. TLC indicated that the reaction was
" complete and the product was cautiously quenched with 6M HCl and extracted with
e EtOAc. The EtOAc extract was washed successively with H20, 10% aqueous |
- NaOH and then brine. After drying (MgSQO4), filtration and evaporation gave the
. title compound (65 g, 98%) as a light yellow oil which was used without further
¥ 35 purification. Anal. Cale. for Cyy H1402 C,74.13; H,7.89. Found C, 73.85;
4 H, 7.86.



concentration of 0.2-0.5 nMET-1. Total and nonspecific binding were
nmeasured in 25 t he absence and presence of 100 aM unl abel l ed ET-1. After
the incubation, the ractions were stopped with 3.0 m cold buffer
containing 50 nM Tris and 10 mM Mg 2, pH 7.5. Menbrane bound radi oactivity
was separated fromfree ligand by filtering through Whatman G-/ C filter
paper and washing the fiters 5 times with 3 m| of cold buffer using a
Brandel cell harvester. Filter papers wergpcounted in a 30 gamm count er
with an efficiency of 75% 1Cso's for tie conpounds of this invention range
ft-m0.1 nmb} Mwmwmaﬁsmmdmmﬁm:ﬁiy Rat

t I ; t
g segmenBPILB g g RetooHfis (46 1S, o dﬁ&PﬂE’@@‘as%&fﬂng’d?% Eospended
in orgah bab’lvwmnbgh@ﬂ(lﬂérﬁ.}) Hanpaumdngdimtl@w:bow -Byring i on of
the foll ow Hﬁﬁﬁfﬂbﬂ%&b&méﬂi’%ﬁﬁm udipédused'rtAuling. l{féhowﬁl the KH2PO4, 12;

and xmse | ssue bath

19 MySO4 Q2 2.5
sol uti o P‘édzlﬁalil STIRRIEE WS %FE!’%MY@H* éﬁ%ﬂ QHeneheds o, 021 5%
C02. Resti ngaitiuslyavith 3N HClrdnd eRtracted witha k. aEhclEtOAaBduidtwed to

avery 15 t o aheepepaisi ¥ i oof bl Nt QL BT haiitind AR ° 2761101
.dynogr aphs dryitg (MgSQ4)FElBLdD andevipopitianegnynia yeHew otl (82¢. quenviatied)i ve
concenuut i oq,ﬁﬁlgﬁe 36 %ﬂg&ﬁ? i e?‘ﬁnﬂa@é other -contractile agonists are

const ruct ed w se addition of the agonist. ET-I
concent Fitions are i ncreased only after t he previous concentration produces
a steady- st gf MERVILE BN ? Wexyds at i on-response curve

2dded to LZ&%M&E@%@% wlﬁq%?ftvﬁiﬁﬁa (IR LB AR S 8, ° ¢
concent r at i 43-mme})émbenzens (SOmul-was added Fd-methyldhiediotyhenzaldehyde (63611 ar
contractiong 25 eyfiiPERRd b pifkrABlC@UPHE, 642 mmol) and glacial acetic acid
15 (8 drops approx.), The mixture was refluxed for 2 Ii. and the volariles removed in

vacuo to give methyl '

3-(3,4-methylenedioxyphenyl)-2-{3-(prop- 1-yloxy)-benzoyljpropencate (7.4 g,

48%) as an off white solid after trituration with methanol (m. p. 122-123°C). 'Anal.

Calc. for Cp1 H200g: C, 68.47; H, 5.47. Found: C, 68.81; H,5.49.

20

d) M&Mﬂmﬁmﬁwﬂlﬂw
indane-2-carboxylate, Methyl 3-(3.4-methylenedioxyphenyl)-2-[3-(prop-1-yloxy)-
benzoyllpropenoate (7.4 g, 2.0 mmol) was dissolved in triflnoroacetic acid (50

mL) at 0°C and the mixture stirred at room temperature for 20 min, The

25  wiflnoroacetic acid was removed in vacuo to give the title compound (6.4 g, 87 %)
as a white solid after rimration with warm isopropanol m. p. 106-108°C. Anal.
Calc. for C31 H2004: C, 68.47; H, 5.47. Found: C, 68.12; H, 5.41.

c) MM_M@MMMMMMMMM
30 carboxylate, Methyl (IRS, 28R)-1-(3,4-methylenedioxyphenyl)-S-(prop-1-yloxy}-
3-oxo-indane-2-carboxylate (26.2 g, 71 mmol) was dissolved in toluene (250 mL)
and DDQ (dichlorodicyano-quinone) (16.5 g, 71 mmol) was added. The mixture
was heated at 809C for 2 h. then cooled, filtered and the solvent remaved in vacuo. e
The product was purified by flash column chramatography on silica gel (eluant: ' <
35 ErOAc/hexane, 20:80) to give the title compound as an orange solid (11.3 g, 44 %);
m.p. 125-126°C. Apal. Calc. for Coy H1gOg: C.68.85: H.4.95. Found: C,
68.45; H,497. '



the response elicited by 60 mM KCl for each individual tissue which is
determ ned at the begi nning of each experinent. Data are expressed as the
nmnean S.E.M 15 Di ssoci ation constants (Kb) of conpetitive antagonists
were deterTnined by the standard net hod of Arunlakshana and Schild. The
pot ency range for conpounds of this invention range fromO0.1 nMto 50 mm
The follow ng exanples ar illustrative agd ar nor limting of the conpounds
of this invention. 20 EXAMPL | r -) (

S. 2R. 3S) - 3- ( 2- Cabxyet hgxy- 4net ! ox2phenyfl | -t-3. 4-.

rnehylenedloxyphnflyl 5-( ron--VJoxy)lndane 2~ carboxyllc acid 25 a)
3-Prop-1-yl v SO A ? . 34001 ) in dry
: . enone (50 g,
0.37 nol). ‘ eV O RIO Ry -XIOXY NNGERS A AbEHE IEESIHEY ) was
added and thmmgst(lurlg, s@rmonmaalaghtgmtaumspheteam&ﬂaém oﬂ'\hﬁcm xture was

ol | oned>by witatg 8 T;trofe Rebe RO, 2 Mo ekl mentdnetig d o fo i 8700 o o
t hat the red% Toh/ethe (&Zihpl-bat&m&luhemanZm&%mﬂDumhmqhenched with
6M HCI | and Eﬁﬁ&%r}%&e'@vﬁ%% to;@glﬁb%@ﬂﬁgé,[ ggg 4was washed successively

w th H20, -10% aqueous en _brine. Aft ), _filtraon
and evapor atghY q@%ﬁ@é"%@"cﬂ tgﬁ”% mydesya- ‘-""!982?76’2%%’%’;;5‘?';/?%(?55/@ | ow oi |
\ml Zgzwas ﬁmilowm M(mmﬁnder aﬁargonmmufpheata: aic. 'mmcsulnagﬁuxmr Cl1

b ftyl
3- (PE=p-1- VIW\ﬂlBgH g%?%@bgo %ﬁ?ﬁ%ﬁs‘?’%ﬁ%‘?‘d Kﬁlﬁlr@‘ EM I ;\/EI ;y
dry di met hy Iwas pattisioacd bgt&een IM)HReand FtOa¢ . Shonrganiz esu'mtwwwashe& (?rop- -

successively with H20, agueous NaHCO3, H20 and saturated aqueous NaCl and
dried (N22504). The solvent was removed under reduced pressure, and the residue
purified by flash chromatography on silica gel (eluant: EtOAc/hexane, 10-20%) to

15  afford the ritle compound as 2 yellow oil (24.5 g, 91%). Anal. Cale. for
C3gH3009: C, 67.41; H, 5.66;. Found: C, 67.21; H, 5.66.

SEPARATION

20  Separation of (+) and (-) methyl (1RS)-1-Hydroxy-1-(4-methoxy-2-
methoxymethoxyphenyl)-3-(3,4-methylenedioxyphenyl)-6-(prop-1-yloxy)indene-2-
carboxylate was done on a column of cellulose tris(3,5-dimethylphenyl carbamate)
coated on silica gel (Daicel Chiralce] OD); retention tme for (+) 8.8 min. {o]25p=
+87.5° (¢ = 0.24, CH30H). Retention time for (-} 14.5 min. (a]*3= +85.99 (¢ =

25  0.21,CH30H)

HPLC data: column Chiralcel OD (DAICEL) 21.2 mm internal diameter, 250 mm
length: solvent Fthanol:Hexane 60:40; flow rate 10 mL/min.; injection: 1 g of
racemate; detection UV = 405 nm

30 ) (£)Methyl (1S.28.38):3-(4-Methoxy-2-methoxymethoxvphenyl-1-(3.4-
methylenedioxyphenyl)-3-(prop-1-vioxvlindane-2-carboxylate, A parr vessel WaS 4
charged with (+) methyl (1RS)-1-Hydroxy-1-(4-methoxy-2- :
methoxymethoxyphenyl)-3-(3.4-methylenedioxyphenyl)-6-(prop-1-yloxy)indene- 2-
carboxylate (1 g, 1.8 mmol) dissolved in a small volume of E:OAcg(ZS ml) and

35  10% palladium on activated carbon (93 mg). The resultng solution was stirred ~ *
under an atmosphere of hydrogen for 120 hours and filtered. The filrate was 3
concentrated under reduced pressure and the product purified by column



yl oxy) acet ophenone (65 g, 0.37 nol) in dry dimethyl carbonate (100 niL).
During the addition the exothermcity of the reaction caused refl uxing.
Following the S addition the m xture was stidred nechanically overni ght
and was then quenched cautiously with 3M HCQ and extracted with Et QAc. The -
Et OAc extract was washed successively with H20, 5% aqueous NaHCC03, H20 and
brine. After drying (MJS 04), filtratiofa2and evaporation gave a yell ow oil
(82 g, quantitative) which was used W|thout further purification. 10 c)

Mer hyl - (3. 4- mer hvenedoxynhenvl ) - 2- E3- ( pr op- - vl ox% benzoX11l=pMJXTo a

sol ution of amegrsthgrapliyperosilida gel dsdppise b_cbwzmematS Q‘fmogwez&heuﬂﬁnl) in

bcnzene (50 (i &o\ﬁﬁ&@g%ﬂc foafks gma%)d{)cﬂw Blﬂaid@twﬁﬁ 166CB80OM). 4. 2

1) foll b di ne_{ t d
5" oropshaatp a5 GsahOR i REE Tk R0 Bord CoRISAHEME ool cres

rcnovvd |n vacua to glve nethyl 3- (3, 4 nethylenedloxyphenyl) 2-[3 -(prop-
1-yl 6xy) 7 _ ) A L,e solid after
oA “@ﬂi@hﬂﬁ a3y dnetio . r C21 H2006: C,
68.47; H, 5.mé&hviEn .<; gxvlate, To a solution of

(Il RS. 2SR) - HX0- i ndane 2-C
axyvl ate. I%é"ﬁvléh%@??\szg gﬁ%gl oxyp en m&g(ﬁr 8-5 1-y1l ox

benzoyl j pr oftiBiesedi Q"thj‘,Ysz’ nﬂry Om@déﬂ%' HYIF‘ 0181 doreR é-{‘c aci d
(50 ni) at %&hw(tdmmaﬂcu:ﬁmﬁﬁm (@11 thDPwWad RIIBE Wl 14 was tieh héedk?. The 25

a7 55 a0 ERRCAE a1 ol ey RO G RRE A )
180C Ansi . @akified by colthh chifwm@Rom@phbén siiiea gol (Suat: EvctAomexaws, 1020%); K 5. 41.
e) Methyl 3%&:4&%@.}1&@&?@&&%9@8&5@4@&10sngvs%j [a25Q< ndg®ode =30

car boxzyl at e

2SR) - | - (3, 40k %?wdldﬂa}pﬁékfyfof GCzgee W2 Ha0: £, 6927; H, 6.02. |
3- oxo- mdanﬁmecpm;ﬂgatgﬁgﬁ 2 g. 71 mol) was dissolved in wl uene (250
m.) andlg)DQ (di chl or odi cyano-qui nonc) (16.5 g, 71 nrol) was added. Thei Te

VEE] =2-{~ JE
i =5 . i - A solution of
methyl (18,28.,35)-3-(2-hydroxy-4-methoxyphenyl)-1-(3.4-
methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-carboxylate (0.1 g, 0.2 mmol) in
20  dry DMF (2 mL) was added to NaH (6 mg, 0.24 mmol) in 2 small volume of dry
DMF at (°C, The mixture was stirred at 0°C for 15 min. and cthyl bromoacetate
was then added (42 mg, 0.25 mmol). The resulting mixnure was stirred at 0°C for
1h. The reaction was then quenched with dilute HCI and extracted with EtOAc,
The EtOAc extract was washed with water then brine, dried (Mg5S04), filtered and
25  evaporated. The product was purified by column chromarography on silica gel
(cluant: EtOAc/hexane, 10-15%) 1o give the ttle compound as a glassy solid
(82 mg, 68%).[0]125 = +116.07 (¢ = 0.45, CH30H). Anal. Calc. for C33 H340g:
C, 68.32; H,6.09. Found: C, 6798, H,6.09, '

30 ) (+) (18.2R.35)-3-(2-Carboxvmethoxy-4-methoxyphenyll-1-(3.4-
mmmmummmﬂmmw To & solution of
methyl (1828 33)-3-(2-carbocthoxymcﬂ10xy—4—med:oxyphenyl)-I «(3.4-
methylenedioxyphenyl)-5-(prop-1 -yloxyimdaned ca.rboxylate (20 mg, 0.04 mmol)
in dioxane (1 mL) was added 3 M NaOH solution (0.3 ml., 1 mmol). The reaction

.35 mixture was heated to reflux for 4 h and after cooling tf e. solvent was climinared in
vacuo dissolved in water and acidified with 3N HCL The resulting precipitate was
collected by filtration and dried to give 2 white solid (15 mg, 81%); m.p. 99-102°C

-



was heautd at 80C for 2 h. then cooled, filtered and the solvent rnoved in
vacua. The product was purified by flash colum chromatography on silica
gel (cluant: 35 Et OAc/ hexane, 20:80) to give the title conmpound as an

or ange SO|Id (11.3 g, 44 %9; mp. 125-126&C. Aal. Calc. for C6 H 1806: C. .
68:85: '1. 4.95. Found: C, '68.45; H 4.97. 21 f) Met hyl

(1RS) - | - Hydr oxy- | - (-4- met hoxy- 2- met hoxvnepfoxynvhenyl ) - 3- f 34-
nethylenedloxypheryl) &6prop21 onxy)lndene 2-carboxvl ate. To dry magnesi um

t - und t no donw se,
'S 125, b 380 bt CinoR). Ao nscrrsuaneg o5r e AT B o e
ol ) in 5% §ZFqahd ey 5’{ 32G1M4.32. The resul ting

4- met hoxy- 2- met hoxynet hoxyphenyl magnesi um broni de was added to a-sol utlon
of nmethyl 3-(3,4- mmethyl enedi oxyphenyl') - &( pr op- 1-yl oxy |

- 0X0- i ndene- 2-car boxyl ace (18.5 ng n THF (400 nr) under an argon
atm)sph$re at 00 e[ e g 1 BS b AWE L .0 Warmto room
t enperdature and St ' ine — y oS po ti oned between
3M HCl and Et OAc . The organic ext act was vvashed successively with H2Q,

aqueous NalgE@RRprdis Ar SR HBSVIRAYARUS. BiRfo-RRdrdsy-8d (Na2SO4). The
O

nd t fied by
flash chr oK gf(ﬁrm-@@d g)af#sqag}g to 15
afford the(5ig ()ezmu‘rpwwmwd mqumbhw(mmnﬂ(.mwo G foP1%) OnAeblingltlee. f or

Separ alY on%%ﬁ%‘“?w}%w{&ﬁ Qe MG Dyl e gl 5.

met hoxymet weslesh iech QBN Alisrpd pndoe V(a.ptplz;pdtogwe
1-yl oxy) i neghed e?c uaa%cﬂ@as SlliBedftom 9 LT ucefarchid

Wi s(3r2t gln %ﬂ hﬁ&oﬁ?m@%ﬁéﬂ&ﬂﬁhécﬁ gf:“{sDal cel "Chi ral cel

Found C, 41 39: H, 3.37.

15
b) meﬂﬂmt&mmmmﬁmﬂm To a suspension of NaH 25
g 0.06 mol) in dry DMF (100 mL) &x Q°C was added solution of 1- bromo-z- S
hydroxy-4-methoxybenzene (10.6 g, 0.05 mol). After stirming ar 0°C for 30 min.
bromomethyl methyl ether (7.8 g, 0.06 mmol) were dropwxsc gdded. The mixmure
20  was warmed to room temperature ovér 20 min. and then stisred for 2 b, it was then
quenched cautiously by the addition of cold dilure HCl and extracted with EtOAC.
The EtQAc extract was washed successively with; H20, 5% aqueous NaHCO3,
H20 and finally brine. After drying (MgSQ4) filmation and evaporation gave
liquid. The product was purified by distillation (85°C. 0.2 mm Hg) to give the tifle
25  compound as a colorless oil (13.7 g, 97%). |
'HNMR (CDC13) $7.40 (d, 1 H, J = 8.9 Hz), 6.75 (4. 1H,7=2.8 Hz), 6.46(dd,
1H,7=89,28Hz),523(.2H),3.77 (s, 3H), 3.52(5,3H).

)t
e

' m.p. 182-484 °C. '
35  Anal. Calc. for c41H53i&ros e 59; H, 777
N, 2.04. Found: C, 7167; H,7. 66; N, 2.42.



L)

“then heded Qfdh'!
vacuum and tHigyfasdisilongsthpibkorhidecv4sy tealados EbFRRE (UEPE)S Bmobl Thea gel

+87.50 (¢ = 024, CH30H). Retention dine for (-) 14.5 nin. (a]25D3 +85.90 (c
25 0.21, CR301) HPLC dat colum Chiralcel OD (DAICEL) 212 mmi nternal

di aneter, 250 nmlength: solvent Erhanol:Hcxane 60:40; flowrate 10
m.,Umin.: injection: 1 g of racemate; detction W = 405 zim 30 z]

(+) Meghyl (1 S 2S3S)-3-{$Mt hozZi y- 2- met oXnct hoxvnhenyl) 143. 4-

met hyl enedi gxypbenyl ) - 54poW | - | oxv) i ndane22car boxyl re A prr vessel was;i!
charged with (+) net hyI (1RS) - 1- Hydr oxy- 1- ( 4- met hoxy-2- .
nethoxyinetoxypheny 3- (3, 4- mer hyl enedi oxyphenyl ) - 6- (prop-I|-ytbxy)indene- 2-
carboxylate (I g,- 8 mrol ) di ssol VEXAMPBEQ#RI | vol unme of Et QAc ((25 mm)

and 35 10% pald,sgiumkofe ae i Akl ol ipgeaul s, <o, o

was stired ' at fosprer’e "o ly(.ll ugen for S-and filterd.

The filtrate was cEQUXIENEHOXY] : =0 . a0 reeCARPOR roduct

purified by colum 22 chromat ogr aphy on si I ca gel (eI uant Et OAc/ hexane,
i i ingd whij f .80 g. (cc] 25D=

528S. SSY--(2- - r- 1;qlxoxvn né/'_ﬁ%,tfs 3§)_g33i_}4§&g§1h_ c\{g&%p{gﬂ)ﬂfﬁprp_

yne- 2- ar box

(1S, 2S, 39) - A3 Wethylouediaxyphenyld-Syipeeirdslotdindine-2-caboxylate (3 g, 6 mmol)

t hyl d 1.3
DT e et
nat ed under

oot O g et e S S Moot oo
C28H2807. 1/ Aih@dHCand@@Rcted with BEAc, The EtOAc exmact was washed with water
then brine, dried (MgSO4), filtered and evaporared. The product was purified by
15 . column chromatography on silica gel (cluant: EtOAc/hexane, 5-10%) to give the
title compound as & colorless oil (520 mg, 18% based on recovery of cpimerized

starting material).

b) Methyl=(+) (1S, 2R. 38)-3-12-(2-Hydroxyeth.1-yloxy)-4-methoxyphenyll- 1-
20  (.4-methylenediogyphenyl)-5-(prop-1-vioxylindane-2-carboxylate. To a solution

of (+) methyl«(1§, 2R, 38)-3-[2-(2-r-butyldimethylsiloxyeth-1-yloxy)-4-
methoxyphenyl]-1-(3,4-methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-
carboxylate (0.520 g, 0.74 mmol) in THF (10 mL) ar RT, a | M solution of tetra-n-
butylammonium fluoride (2.5 mL) in THF was added. The reaction mixture was

25  sdrred at RT for | h. After concentration in vacuo, the residue was partitioned
between ether/ethy! acetate and water. The organic layer was washed with brine,
dried (MgSO4) and concentrated. The residue was purified by flash column
chromatography on silica gel (cluant: 20-30% ethyl acetate/hexane) to give the title
compound as a colorless foam (0.35 g, 82%).

-3-[2-(2- -1- -4 -1-(3.4-

To 2 solution of methy}-(15,2R, 35)~3-[2-(2-hydroxyeth-1-yloxy)4-

methoxyphenyl)-1-(3,4-methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-

35 carboxylate (0.35 g, 0.67 mmol) in methanol/THE 1/2 (15 mL) was added 2 0.5 M
:  LiOH solution (5 mL). The reaction-mixmure was stirred at RT overnight. The

. solvent was climinated in vacuo the product dissolved in water and acidified with

-



Found: C, 69.59; L 5.99. 15 i) L+ Methyl ( 2S

. 35) - 3- (2- Car boet hoxyni et hoxv4net hoxvphenvl - 1 .4

met hvl enedi ovj envl)-54-rop. | vyl oxni ndane- 2-car boxyl ate. A solution of
met hyl (1SJS, 3S) - 3- ( 2- hydr oxy-4r met hoxyphenyl )-1-(3. 4-

met hyl enedi oxyphenyl )-5 (prop-1-yl oxy)i ndane-2-carboxylate (0.1 g, 0.2
nmml) in 20 dry DVF (2 nL) was added t ggNaH (6 mg, 024 mmol) in a sml
vol une of dry DMF at OOC The m xture was Sted at QOC for 15 min. and ethyl

C1 i nud at o8 Her T evoERe ?%%@gdfﬁ%ﬁ%é%%%&%ﬁdﬂﬁﬁwﬁga;”%f Yand

extract.ed wihits seXida:3! fﬁlge9ﬁﬁ)ﬁmp.e9(t-9&(ﬂlovl% naZhded Gist O 18e€830Men brine,

dried (MgSWM t V) r at 7. TRE 54O OERindas 63439:f i ed by
col um chr M‘o%é]lé'p@{:/%ﬁégpég&lglgﬁ?él Gaér?thEtg /' hexane. 10- 15% to give
the til de #adgdund as a glassy solid (82 ng. 68%.1c]ZSD= +1 16.00 (c =
0.45, G301). Andl. Calc for C32 H3409: C. 68.32; H 6.09. Found: C, 67.98;

H 6.09° .30 ) (+) (1S.2R-3S' - QWmethgxy 4- met ohenhyl ). 1- (3. 4.

cdarnbyllc aC|d To a solution

nethylenedloxyghenyl) 5-(p= -IXaox

of . merhyl (1S, 2S, 38) 3- {‘ 2 5 BR:
nmet hyl enedi oxyphen
i n, di oxane (1"“""' L.
reaction .35 mxture was henﬁeﬂﬂuﬁmﬂﬁiﬂﬂmnﬂﬁlh4 h and after cool i ng 4e
sol ventawas eI|n1naed i n vacuo dlssolved in wat er and aC|d|f|ed with 3N HCL
The resulting

\ £ ] al d to give a
white soli @ 0 )i Gl hadd: Lae 0073 o . v clopminsmeuven N0} 22,
CR30H) . Anal(3 4GaictyichetioRABERE)-8 X9 Rndane- 252ty h
5. 32.

To a solution of Methy! (1RS, 2SR, 3RS)-3-(2-hydroxy-4-methoxyphenyl)-1-(3,4-

15 mcthyiencdioxyphenyl)-5-(prop-l-yIOxy)indanc-Z-carboxylatc (300 mg, 0.63
mmol) in DMF (4 mL) was added K2CO3 (109 mg, 0.79 mmol) and 3-fluoro-4-
formylpyridine (150 mg, 1.2 mmol). The reaction mixrure was heated to reflux
under argon for 2 k. After cooling to room temperature it was partitioned between
3N HCl and ethyl acetate. The ethyl acetate extract was washed with water,

20  aqueous NaHCOj3 and brine and dried (MgS0Og4). The solven: was removed in
vacuo and the residue purified by flash column chromatography (silica gel, gradient
elution from 10% to 20% ethyl acetate/hexanes) to afford the title compound (128
mg, 42%).

25 .--4. -.-. . _4_

To a solution of Methyl (IRS, 2SR, 3RS)-3-[2-{(4-formylpyridin-3-yloxy}-4-

30  methoxyphenyll-1-(3,4-methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-
carboxylate (128 mg. 0.24 mmol) in -BuOH (10 mL) was added a solution of
NaClOs (34 mg, 0.28 mmol) and NH7SO3H (40 mg, 0.42 mmol) in water (6mL).
The reacrion mixmre was stirred at room temperature for 2 h and partitioned
between water and ethyl acetate. The ethyl acetate extract was washed with water

35  and brine and dried (MgSOg). The solvent was yemoved in vacuo the residue was
purified by flash column chromatography (silica gel, 25% ethyl acerate/hexanes
containing 5% of acetic acid) to afford the title compound (30 mg, 69%)



w\,

EMPLE A .S npaAtAn 4met hoxyt - 2-t onret ~ xbenzene,

a) | -Brorno-2!hydrox t benzene, 3-Bwnno-2-hydroxy-6- nethoxybenzoic acid
[T. de Paulis et. al. J. Mr. Chem, (1985), 28, 12634f2691 (5 g. 0.02 nol)
was heated in quinoline (200 niL) at 160 C for I h- On cooling, the 10 :
product was partitioned between Et 20 and 3M Ha. The organi c extract was
washed with water and brine Then dried (pgSO4), filtered and evaporated to
give the title conpound which was reystallized from 5% ethyl acetatel hexane
(4 g, 979 ; m p. 40420C JAnaL Calc for 07H7 BrCQ C, 41.41; H, 3.48.

Found C, 41. 3 . , 2 : . b ne. To a
suspension o was added

sol uti on of e in i X : PRSI Bl Nl g% After
sting at OOC for 30 m bronnnethyl nethyl ether (7 8 g. 0 06 nnDI) wer e

and then ot i 10 80P o Melof s, J9R, AR TR Tar oL B R S8 BrREEi 1 fon -

of cold di| umthquwnﬂ]dx(&ﬂanahyhnmoﬂmnyl)iﬁﬁpmﬁtEmoxg)am daas washed

| éﬁ) H& v *Q t
?}IlrJ;C/iCﬁSSI(\I\//SSyc %’& tJ33_1|t|ogk_la Ion ézaveql qg‘lié#d Iﬁ Qédu uct Wagr
tD
purified by ét‘P%‘H UOEZmPFﬁ%THQ')aS ey tpacilpe ql'lléél flwn  conpound

ﬁi)a go;grl(gecﬁxcenﬂatécﬂaﬁmd&ﬁdu&a Hressire. mfuergsqm&mtp&dbﬂe& ﬁem%cﬁ'dﬂﬂ]teg 5(3 9 ,
S.
) 2077 (& HE| 330 ctlylashng, Th4 pyny seshate excact padoveshed waf et i hicd

; yet h- 1: MoxviMgsOsl ncmbmmulmmwdwfvaﬁmmdthe yesjdup welsiparified by flash oyj i cC

& 71, 5or 1y AEG LAmaDERY (e g 0% 9415 actiyrerapes %@“&wawo@

acetic acid) to afford the tifle compound (65 mg, 74%); m.p. 220-222°C

(disodium salt).
15 EXAMPLE 4
-Di -3- e
carboxylate sodium salt
20 a) - - Yl L -4-
-1-(3.4~ i - - ; o2
carboxylare

(1R5,25R,3RS)-3-(2-hydroxy-4-methoxyphenyl)-1-(3,4-
methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-carboxylic acid potassium

25  salt(12S mg, 0.54 mmol) (obtained by treatment of the correspanding acid with
KHCO3 (54 mg, 0.54 mmol)) was dissolved in DMF (3 mi) and
pivaloyloxymethyl icdide (0.54 mmol) (prepared from pivaloyloxymethyl
chloride (73 mg, 0.54 mmol) and excess sodium iodide in acetone) added, The
reaction mixture was stirred overnighit and then partitioned between dil. HCl and

30 cthyl acetate. The organi¢ layer was washed with water and brine then dried

(MgS04 anhyd.) filtered and evaporated. The product was purified by colymn ,,;‘
chromatography to provide the title compound (120 mg, 77%) as a colorless oil.

. }' 4
b) -Di . el .

. 35 . . :

2.2-Dimethylpropanoyloxymethy! (1RS,25R.3RS)-3-(2-hydroxy-



24 F. XAMPL-2A (+) (S. WR 3S)-3-r2-(2-Hvdroxyeth- |

-vXi XYv-4- nmet hoxvphenvl 1- 1(3.4 net hyl enedi oxyohenyfl -5-(proo-1
-vi oxv) i ndane- 2-carboxvlic acid 5 a) (i) MethvL(1S. 2R
3S)-32r-(2-t-Burvidinet hyl si ox2yedh-1 -vi oxv) - 4- net hoxyphenyl I . :
4( 3. 4- net hyl enedi oxyr henryl ) -5-(rp-1-yl @y ~i ndane- 2- carbgylnateIA sol ution
of nmethyl- (1S, 2S, 3S) - 3-(2-hydroxy-4-net hoxyphenyl ) -1 -

(3, 4- net hyl enedi oxyphenyl ) - 5- (. prop-1-yl oxy)i ndane- 2-caboxyl ate (3 g, 6
mol) in dry DNF (36 nL) was added to NaMO (230 nmg, 7 nuol. 80% in a snal

volunme 10 héHyl)CpSIJﬁf‘cuW g}ku!oﬁyymyﬁiskwo@m 9on§'ﬁﬁiizin€-fz-|l mn. and

2-t- butyl di nec % et bro en 0 65 g, 8

mmol ). The r%as'eﬂ’%/y larg ( %P%r Wé&"l%’t“ﬁ)‘v%}[é\f %W%ﬁ%"%?@d@gw on was

t hen qUﬁnghe@i?\ﬁﬁmblt)@t & wrhell b@uﬁi&d;»f@g\ D&gt e'mlcvmitbrelitr@l%uma ReREL6AZ0 exur ?c;
was washed w wa e e vapor at e

. The prod%ctm;}éxﬁpﬁ‘g}}mﬁag’ j‘ 0( BM B%‘fgﬁ%;iﬁwn?a gel

el uant : SEt Géc Product 944 pargu ebemn aqscmt;rﬂﬁlmd a colorless oil

(520 1y 189 hacathe Qs %Waﬁﬁsmﬁwﬁpm e, -

Met hyl - (+) (I 2R 5%:&3% %Ye?Z roxye rh- yoxy) 4- nnet ho Ogenyll-l 20

(3. 4t nnehy| HBYEd ed o\ gliEn ‘i"hé@ﬁ@f@“@dﬁ YTo a solution

of (+) methydoldim c&Bma ph?'[:apf&dethyﬁu&dmﬁuh&kmd:ﬁgsw%vahyl oxy) . 4
- net hyl enedi oxyphenyl ) - 5- (prop- 1- yl oxy) i ndane- 2-

nct hoxyphenyl | - i‘ZgB
car boxyl at e B‘ 0. 74 mmol) in THE (10 niL) at RT, a 1 Msolution of
tet-n- uﬂtylcazno i ) - : df¥ed. The reaction

esi due v %ﬂ o 39‘5@ b el e i ﬁ#ﬁk@@%ﬂb&%?ﬁ?gaﬁ?ﬁ
layer was wWRSHESEI0NERS: wuylicadid d (MySO4) and conccnu~e& The residue was
purified by flash col rETthmcthylpropanoyloxymcthyl (1RS.28R.3RS)-3-(2-
carbobenzyloxymethoxy-4-methoxyphenyl)-1-(3.4-methylencdioxyphenyl)-5-
15 (prop-1-yloxy)indane-2-carboxylate (240 mg, 0.3 mmol) was dissolved in a 2:1
mixture of ethyl acetate and ethanol (3 mi) and then 50 mg of 10%Pd/C was
added. The mixture was stirred at room temperature under an H2 ammosphere for
3 h. The catalyst was then filtered, the solvent concentrated in vacuo and the
resultant oil purified by flash column chromatography. The title compound was
20  obtained (180 mg, 86%) as a colorless oil.
MS {exact mass) (M+Na)*t : 647.2335 (sodium salt)
(D <=-23. mDafor C33H38011Na)
mp 190-195°C (dec, sodium salt)

25

30

(1S, ZR, 38)—3-(4-methoxy-2-mcthoxymethoxyphenyl)—l (3.4~
methylenedioxyphenyl)-5- (prop-l~yloxy]mdanc—2-carboxyhc acid (4.8 g,9.5
mrnol) was dissolved in dry acetonitrile (3Q ml) and DBU (1 .7 ml, 11.4 mmol)

35  was added followed by allyl bromide (3.4 g, 28. mmol). After stirring for 0.5 h.
the product was pamuoned between 3M aqueous HCl a.nd‘ Fethyl acetate. The
organic layer was washed with water and brine, then dried (MgSO4 anhyd.)

5



chromat ography on silica gel (cluanrv. 20-30% ethyl acetate/ hcxane) to give
the title conpound as a colorless foam (0.35 g. 82%. 30 , c (+ IS 2R
3S-3- 22- Hydr oxyet h- 1 - yvoxy- 4-rnet h2Xyphenl 1j -1 -(3.4 K

ni et hyl enedi oxyhnyl ) - 5- (=pop- vl oxvyndane- 2- carboxylic acid To a sol ution of
met hyl - (1S, 2R, 3S) - 3-[ 2- ( 2- hydr oxyet h- 1- yl oxy) - 4- nezhoxyphenyl)- 1-(3

, 4-met h yl enedi oxyphenyl ) - 5- (prop-1 -yl oxygi ndane-2- 35 carb' oylate (0.35
g. 0.67 mmol) in nethahol/fllF 1/2 (15 n.) was added a 0.5 M* Li OH
solution (5:.mL). The reacrionimxture was stirred at RT overnight. The

sol vent was filteiedidndteesboried acgioc aﬂnaxlprwpt@auctlmcphuﬁdi bycolamer and

acidified vm | ected by
filtration a @HSN g. Ve la‘mclﬁlﬁ? 8?9‘6‘?%%@%%%%5 ?59% p. -
94-980C. [ R z«aamnaum; 160 (¢ -= 0.19, C30H) Ana. Caic. for C2gH290BNa. 11/ 8
H20: C, 63.47; H 5.74. Found: C, 63.39; H 5.66. 5 EXAMPLElI (1gS. 2SR

3RS) - 3-f 2-r (4- Car.hoxyp rdd| - 3- I)xyI-4- snethoxyhenyllt
(34m5lnl‘lovl Sobess B )3 (4N EIOX -y : feid di sodiunm sAlt:

) hedie X .
13, 4 et LSf‘eEELPX'XSé&fgﬁtA“S, &, 3§> s R e 1o o
sol uti on of (Mbmiwphyléneditxyplemyl) S)mﬁ*léﬂOW)@ndanWMbesﬂawyﬁh'legyl )-1-(3,4 15
! e sy aSnt] om0

10  HCI was added. The resuldng solution was surred at 659Cfor 2 h. After
removing the solvent the residue was partitioned between water and ethyl
acetats. The organic layers were washed with water, 5% aqueous NaHCO3 and
brine; then dried (MgS04 anhyd.), filtered and evaporated to give an oil. The
product was purified by column chromatography to provxdc the title compound

15 asa pale ycllow oil (1.26 g, 81%).

c) =3-(2-Ci -terf -
4 ' -5-(010p-1- 2.
carboxylate.

20 Allyl (18, 2R, 35)-3-(2-Hydroxy-4-methoxyphenyl)-1+(3,4-
methylenedioxyphenyl)-5-(prop-1-yloxylindane-2-carboxylate (1.0 g, 2 mmol)
in dry DMF (4 ml) was added to NaH (57 mg, 2.4 mmol) in 2 small volume of
dry DMF. The mixture was stirred at RT for 20 min., then terr-butyl
bromoacetate (974 mg, 5 mmol) was added. After stirring for 0.5 h., the

25  product was partinioned berween 3M aqueous HCl and ethyl acetate. The
organic layer was washed with water, brine and dried (MgS04 anhyd.), filtered
and evaporated to give an oil, The product was purified by colurmn
chromatography to provide the titlc compound (1.1 g, 93%) as a pale yellow
oil,

30
d) 3-(0f¢ 4- 1o

Aflyl (18, 2R, 35)-3-(2-carbo-tert-butoxymethoxy-4-
methoxyphenyl)e1-(3, 4—mcthy1=nedmxyphcnyl}5-(prop- -yloxy)indane-2-

35 carboxylate (765 mg, 1.24 mmol) was dissolved in TFA (5 ml) containing a
few drops of anisole. The reaction mixture was stirred at RT for 20 min. The
solvent was climinated, the residue was diluted with cthyl acetate, washed with



fornyl pyridine (150 ng,. 1.2 nnmol ). The reaction m xture was heated to

refl ux under argon for 2 h. After cooling to roomtenperature it was
partitioned between 3N HC and ethyl acetate. The ethyl acetate exwtac was
washed with water, 20 aqueous NaHC03 and brine and dried (MgSO4). The
sol vent was renoved in vacua and the residue purified by flash col um
chronmat ogr aphy (silica gel, gradient elggon from 10%to 20% et hyl

acer ate/ hexanes) to afford the tile conpound (128 cng, 42% 25 b) Met hyl
(ORS. 2SR 3RS) h3-T2-4Canhoxvdi fl - 3- vP)s met hoxy nvI ,{g

- (3. 4- net hy| evasesh brinherddried (MgSQ4anhyd y@h"éﬁd/%drfd ¢ BN ate To a

sol ution of l(gggg;&?—.g 4t ?col%&xpl chrothibera Rﬂ?td;?réviﬁé)ﬂmdlh}cbmbmﬁﬁyﬁMY] 4- 30

met hoxypheny ng%hy enedi oxyphenyl’) - 5- (pOp- | -yl oxy) i ndane- 2-
‘car boxyl at e nol) in t-BuOH (10 w) was added a sol ution of

NaCl O2 (34 tng, 0.28 mml) and NI 12S03H (40 ng, 0.42 tnnmol) in water (6m).

bot weon vt of and ARt AR AAGR 0 "\ 2 whahed with
wat er 35 anpkthylprop o-,u thxyiothe uA OXYRISIROX VIH4=TIS

ko o rmved i n vacua

t he residue ‘.ﬁ-n;‘-. ._.m 3.

XV .,z’ B BELY @i gel, 25%
et hyl acetateéetne | acetlc cl d a hetltle
conpound (90 ny, 69% Allylz(ég' : W%&%Y#Zm mﬁfﬂ’?‘ﬁwibvddl n-3.y
y- - ﬁr Poxvpheqﬁd.r.]méﬂl ﬁnéchoxyphenyl)—s (prop- *yloxy)mdanc-Z—carbolxylatc (287 mg, . I
Met hvl en en 5= 0 I | odi um sal t
To a sol Eﬂ )ri)%’fm'ﬂéh( §°§§ @%#)(5 ARG G BR8P W) F nitfidifladted
3RS) - 3- [ 24[ (lem&bhyplﬁr)qlebmméctwl) Sxygthoxy-Zmethylpropionare (225 mg, 1
met hoxyphenyé,g;(%;lesmaﬂomﬁﬂﬁéwxm&mlmév ﬂgﬁ@mmbh@wwdane 2-

car boxyl are L n 1 SOPropano s. added ueous NaCH
sfBise e ek 05 h:

(0.3 ni, o W#ﬁeﬂnﬂéM BGetRse ¥
then anhyd.), filtered and evaporated to give an oil. The product was purified by
15  column chromatography to provide the ritle compound (260 mg, 74 %)as a
colorless oil.
n -3-[2- -1-(2- L9
¥ i -1- -4+ -1-(3.4-
20 . I - - s X

Allyl (18,2R.38)-3-[2-Carbo-(1RS)-1-(2-methoxy-2-
methylpropionyloxyeth-1-yloxymethoxy]-4-methoxyphenyl}-1-(3,4-
methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-carboxylate (260 mg,

0.37 mmol) was dissolved in CH2Cl12 (2 ml) and
25  tetrakis(riphenylphosphine)palladium(0) (36 mg, 0.037 mmol) added followed
by tri-n-butyltin hydride (0.11 mi, 0.4 mol). The reaction mixture was stirred at
RT for 3 h then quenched with 3N H(l and stirred for 20 min. The organic layer
was diluted with ethyl acetate washed with water then brine, dried MgSO4
anhyd.), filtered and evaporated to give an oil. The product was purified by
30  column chromatography to provide the ritle compound (210 mg, 85 %) asa
coI’erless oil,
M'S (exact mass) (M+Na)t- : 687.2415 (sodium salt)
T (D=+0.3. mDafor CagHap012Na)

%



concentrated under reduced pressure. The residue was partitioned between
dilute HCl and ethyl acetate. The ethyl acetate extract was washed with
water and dried 10 (MgSO4). The sol vent was renoved in vacuc and the
residue was purified by flash col um chromat ography (silica gel, 30% et hyl
acet at e/ hexanes contai ning 5% of acetic acid) to afford the title conpound
(65 rag, 74%; mp. 220-222;aC (dec.) (disodiumsalt). 15i

EXAM& 2. 2- Di et hvr opanovl or xnechyl nl HS. %&R 3RS) - 3- (2 caoxet hox. X4.

met hgoxnhenvl ) - | 3. 4- et hyl enedi oxypgzy Wé‘ro -von%wgdane 2-
carbxyl te sdum ai 2o the @ythods giyen ﬁ@{"ﬁvﬂ%ﬁéﬁl}!ﬁ g)‘(‘?‘ﬁ@?

(1RS- 2SR3RS' - 3- (2thvdsoxE—4

(1RS, 2SR, 3RS) + <) y y .
met hyl enedi ox ytlevigel ) QAL AT arboxpliglacrd, aci d pot assi um 25
salt (125 0. 54H%F§ alned by meannent of the correspondi ng aC|d
W th KHCCB§?54 2%1@9&?)) was dissolved in DWW (3 rid) and
plvaloyloxynethyl |od|de (0 54 mol) (prepared fron1p|valoyloxynethyl
chloride (73 gIR ~ ? £) added. The
reaction mixture mas strred overn an en dilt HO
and 30 et hy MiaEtxgtial sl ke = and bi ne
then dried (WhﬁﬁﬂmﬁmhMﬁL) filtered and evaporated. The product was pwi fied
by coltnn ghromarog{€§§¥4 rovide the ile conmpound (120 ngy, 77% as a
-col orl ess hyXr opanogyl xvnej eth (1RS, z2R 3ER; S- 34f 2-
35 carbobenzyloxvnerhoxv 4nethoypheny|)-| - (3. 4- et hvl enedi ot ygheryn) . 5.
(2F2)m[:\;|p It;‘ly: 'lr-uf'or» - g1O : : :
ze ropanoyl o
V1 probantyl OEHIRL,

15
(exact mass) M++Na: 619.1462 (A = -1.2 mDa for C3pH310gPNaz)
EXAMPLES 6:30
20  Indap-3-yl (IRS.25R.3RSY-3-(2-carboxvmethoxy-4-methoxvohenyl)-1-(3.4.
m.p. 181-1830C dec.
25  methoxyphenyl)-1-G3 4~methvienedioxyphenyl)-3-(prop-1-viexylindane-2-
carboxvlare sodium salt
m.p. 185-1899C dec.
30  carboxymethoxy-4-methoxyphenyl)-1:(3.4-methylenedioxypheny])-5-(grop-1-
\oxylindane. 2-carboxylate sodium sal

m.p. 178-181°C dec.



27 4-met hdxyphenyl) 1-(3, 4-net hyl enedi oxyphenyl ) -5-(prop- 1-yloxy)i ndane-2-
carboxylate (280 ng, 0.5 innol) in dry DM (3 m) was added to NaH (18 ny,
0.6 nnol) in a snmall volune of dry DVMF. The mai xture was stined at RT for
20 m n. then benztyl bronmpacetate (137 nmg, 0.6 mmol) was added. After .
stiring 5 for 1.5 h the product was pasdti oned between 3M aqueous HCl and
ethyl acetate. The organic |ayer was washed with water then brine, dried
(MgSH4 anhyd.) filtered and evaporated to give an oil. The product was
purified by colum chronatography to provide the title. conpound (240 nmg,
6699 as a cohpNlpBHserBvitarbdfovineh RS o1k RE)- Y102 B @RcviaL
(1 RS1SR. 3RSM 3-(2- carbo eth- - .
1- ( 3. 4- met hv HEHERERYA BEIE S Bl R
2, 2- Di net hylmmmwlmahyl (1RS 2SR. 3RS) 3- (2-
carbobenzyloxnyne g yphenyl ) - - (3. 4- nechyl enedi oxyphenyl ) - 5-
15 (prvp-1-yloxy)l dane 2- car boxyl at e (240 ng, 0.3 mmol) was dissolved in
a 2:1 nixiure of ethyl acetate and ethanol (3 n1) and then 50 ng of 1OTPdIC
' > 2 BHIRE Legunder an H2

A X HURalt -

ar- oY .|C aCld-

was added. TM?E%ﬁm
at nosphere for ‘3 'ITﬁ Ga _
concent r at ed A g

chr omat ograp,tnctmﬁﬂmggd;hmghnpound was 20 obt ai ned (1 80 ny, 86% as a

T bR s i o

EX- MBLE ¥ (U® "2m/ra§pfe: 2- C@HMI@F@) |

42- net hgry- 2- rtethyvproplonyloxv)eth- I - yl xnmt hoxyl A- 4net hgxvnhenyl - |
- (3. - met hl enge fl-p y |noane22 caffoxvluacid sodi um Sal t
30 a) LA Rayo=-methaxyplgpyhel- 1- (3. 4
i " _ ) .
_ MS my/e : 672 (M+NH4)*
15
-3-(2-¢2 d-
4. i =5 -1- in -2~
carboxylate sodium salt
MS (exact mass) (M+Nay* : 699.2453 (sodium salr)
20 (D=-35.mDafor C37H40019Na)
y - yv=4- -1-(3.4-
MS (exact mass) M*- : 548.2040 (free acid)
25 (D =+1.6. mDafor C31H3309)
salt
30 MS (cxam mass) (M+Na)*- : 647.2264 (sodium salt)
D=-07.mDafor C37H3509Na)
-3-[2- h X =] - ’
-5 =]-yloxy 2. .
35 MS (exact mass) (M+Na)t-: 611.2282 (sodium salt)

(D=-2.5.mDafor C34H3600Na)



mehvl enei oxvphenyfl -5-(pro-1 yl xy~i ndane-2-carbo2ltr (1S, R

3S) - 3- (4- 1nt eoxy- 2: . net hoxynei hoxyphenyl )-1-(3. 4

met hyl enedi oxyphenyl ). 5- (prop- 1-yl oxy)i zdane- 2-carboxylic acid (4.8 g, 9.5
mmol ) was dissolved in dry acetonirrile (39 m) and DBUE (1.7 m, 11.4
mmol) 35 was added followed by allyl bromde (3.4 g, 28. mvol ). 4fter
sdiring for 0.5 h. the product was part 3% oned between 3 M aqueous ECi mmdc
et hyl acetate. The organic | ayer was washed with water and brine, then
dried (MyS& anh d 28 filtered and evaporated to give an oil. The
product was pub s S-ALRURNGIRN2 AR DS HOR SRS D ) elad-t | e conpound

as a pal e yel n)-caftosslic fhd sidhal: 2R
S) - J- (2- bydr oxy4- nedi oxyp7henvl - 1nrn

p- - vl oxv] : ndane- 2 AP (197 -of 1(s°‘f“ s .

3S) 3- (34- nt hoxy- 2- net hoxyrret(‘beaq&phen&hfarl C33H3509Na)

(3, 4- net hgl enedi oxyphenyl ) - 5- (prop- 1 -yl oxy)indan2-carboxylate (1.7 g,

3.11 nmol J was di ssol ved in aIIyI al cohol (20 m ) ad then 15 drops of conc.
10 HCl was (add& Hig-CaxRofie 3 QY (i NGO YD 2C for 2 h.
After renovi qﬂ:ﬁlJ wat er and,

et hyl acetate. qg]%‘%%:ﬁﬂ g Is U aeous NaHCCB
and brine; then di¥l&d{exag)oass ﬁMS"aNF ¥ Fg%?rgfgga(ﬁ?ﬁ”éméﬂgr at ed to give an

oil. The product was pypi<f.i0e8imDs fopl u ogmggr aphy to provide the tide
corrpound1 5 as a pale yellow oil (1. Zémzlﬂggl/() AIIy] (1s: 2R

; X N
' t‘)' l Sxyilane?learho d s ?":1"!“ 11

3j)-3-(2- boI-ren bUt nxvmet hoxv. 4 rrerhoxvp henyl) -(3 . 4-nmehyl
encdi oxvpenvillRS CarbodthokcymestRox i | yl (1S, 2R
3S) - 3- (2- Hydr, 314 Navay) s b " . .
met hyl enedi oXypheny = (prop- I-ylroxy)1 ndane- Z- caboxytate (1.0 g, 2 nmol)

. m.p. 148-14 .

15- . : o 9. . . . . ) 2 . :
-1-(3.4- i . .1 ;
m.p. 184-186°C

20  methylenedioxyphenyl)-5-(prop-1-vioxylindane-2-carboxylate sodium salt

25 <3 4. -

30 ' yloxyYindane-2-carboxylate sodium salt.
m.p. 151-1559C. &



in dry DM (4 m) was added to NaH (57 nmg, 2.4 mol) in a small vol unme of
dry DNv. The m xture was stitred at RT for 20 mn., then tert-butyl
bronoacetate (974 ng, 5 mol) was added. After stirring for 0.5 h., the 25
product was partitioned between 3M aqueous HClI and ethyl acetate. The .
organi c | ayer was washed wi-th wtr, brine and dried (MLS04 anhyd.), filtered
and evaporated to give an oil. The producizwas purified by colum

chromat ography to provide the title conpound (1.1 g, 93% as a pale yell ow
oil. 30 d) Al l VI(IS 2 38V-3-(arboxehoxv-4-net hgovphenyl - 1(3. A,

?r,rg; hgyﬁgeg;‘? (§2R (H 'd*m‘om ;-).uuu;nwi %5 '-ﬁl{e.’lﬁﬂ U-‘-‘ 34l Lyl (1S ZR
DaAd- —1 - U .
- (3, 4- net hy| meshylenedion J QLYLIS (DR Ry e odiym 52 ar boxyl at e

(765 ng, 1.24 maol) was d| ssolved in TPA (S m ) containing a few drops of

anisole. The re ' _ Mﬂmsol vent was
el i m nated, thHoshes; B TR et e et 1T ) e wi th 29

wat er, bfs ne(Rhadnahviegkdidy ‘ ACeRE- ot DAXMISACIASOGIUT he pr oduct
was purlfledﬁﬁg col utm chr omat ography to prow de the t|tIe conmpound (575
ng, 83%as a lorless oil. 5 c) Aly f1 1S 2R

3S)-3-r2-rCarbo. (1RS) - 1-12-nmet hoxSy-2- net hvl propi onvl oxv) et h- |

-yl oxyr et hox#%%ss_ SR hsethoxveatboxy OXYINSINOXYIMEINo & _ _ _
mehl el r nedi oXvohenyT) - - pr.op- 11 - o v' ~I hdapa- -ca bx A acj d sodi um sal t
Allyl (1S, 2mefhgxyphem R ETCOX Y DRSOV L AR R bR INAAT

4-r neigy!l Wpropl yl oxy)i ndane 2 car boxylatc (287 ny.

—3-[2- -dm «]-(3 4~
15 i . -1-(3.4-

=22 - e n X xyl-4-
20
25

To a solution of (18,2R,38)-3-[2-Carboxymethoxy-4-methoxyphenyl}-1-(3,4-
methylcncdmxyphcnyl)—S—(pmp—l-yloxy)mdanc-z-carboxyhr: acid monopotassium

30  salt (170 mg, 0.3 mmol) (obtained by treatment of the corresponding diacid (156
mg, 0.3 mmol) with 1 equiv. of KHCO3 }30 mg, 0.3 mmol)) in DMF (4 mL)
pivaloyloxymethyl iodide (74 mg, 0.3 mmol) was added. The reacrion mixture was
stirred at RT for0.5h and Hiore pzvaloyloxymethyl iodide was then added (20 mg.
0.08 mmol) and then stirred for an addmonal 0.5 h. The reaction mixnre was

'35  paritioned between dilute aqueous HCl a.nd ethyl acetate. The ethyl acetare extract
was washed with water and brine and dned (MgS O4 anhydrous). The solvent was
removed in vacuo and the residue was purified by flash column chromatography



10 0.5 mmol) was dissolved in DMF (5 m) and CS2C03 (333 ng, | mmol)
added followed by (1S)-I1-bronoethyl 2-niethoxy-2-nethyl propionare (225 ny,
1 nmmol), The reaction mxture was stirred at RT overni ght then partdoned
bet ween water and ethyl acetate, washed with dil. FIt and brine, dried
(MgSH4 anhyd.), filtered and evaporated tfy give an oil. The product was
purified by 15 col um chromat ography to provide the title conmpound (260
ng, 74 % as a colorless oil. n (r . 2R

et iyt oy o) o GG ST e R BRAT B A ARG Jp AP desired compongd s

2] Ft |hy1( dilz %mm;iwﬂo[hmfﬂw ingl 'f?ll gg?x?%(mwz ! h%izarzulm@wﬂwmeam its saiiliiam sal t
y met hoxy- 2-

met hyi pr opi o #sfaﬁ}o%rret hoxy] - 4- met hoxyphenyl ] -1-(3, 4-

met hyl enedi oMﬁhéﬂmtt)mﬂisX DEOENAL - GVD2Y)6 (sodimexr @iy ar boxyl are (260 tg, 0.37

ol ) wasgdi gpal and 25 .

t eural ds~-| ngny)l‘p%osp?n ng%éﬁégéllﬂn% (36 ng, 0.037 nmol) added foll owed

by tri-n-butyldn hydride (0.11 nl, 0.4 nol). The reaction.m xture was
stirred at RT for 3 h then quenched ] and stined for 20 win. The
organic | ayer was dil u acet at vva.shed wi f h wat ehﬂ#é n brine,
dried (MySO4 anhyd), é?ﬁﬁﬁ?%gg USS MGPRPRTALAE GPMPO 0groduct

was purifi ed thsypr@gent mdﬁummm:pr@at@rmwhyouscfopnmddmﬂt hemettoie conpound

g gégl 821 sgist )égmﬁ%n& %ﬁ%&bﬁ%&f%ﬂ fo@%&rﬁ%ﬁﬁﬁa@% I\B@Jr"t\lﬁz:rre?ﬁ(?)dgl%?ven

above, the follow ng conpounds were nade. (IRS. 2SR

3RS) 3-r2- f(%ﬂﬂmﬂﬁm 2- vl ogxyl - 4- met haxvphcnvfl - 43. 4-

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.

15
Iablews/Ingredients Per Tables
1. Active ingmdicnt 40 mg
{Cpd of Form. I)
20 |
2. Com Starch ' 20 mg
3. Alginic acid 20mg
25 4. Sodium Alginate 20 mg
5. Mg stearate | 13me
23mg

30 Procedure for sablets;
$tep 1 Bled ingredients No. 1, No. 2, No. 3 and
g No. 4 in a suitable mixer/blender.

L )
L)



nct hvl enedi oxvphenvl D-5- (nr6p- 1 -yl oxvyi ndane-2- C- Caboxylic acid. 5
nap. 152-155TC (I RS. 2SR
3RS) - 3-[ f NCar ho( N. N-di et hvl car banmoyl viet hoxyl met hoxy4- met hoxypj ' enylj -
1- (3 .4retvnei xpny- 5-p_ -l-~ovnae2 i Yg-~yilcacid, 10 m p.
181- 1820QC Trans. Trans- | 3-Bis(4rnet hoz%phenvfl i ndane- 2--carhoxide. mp.
223-225DCO 15 (1RS. 2SR3SR) - 3- 4- - Mer hoxy=2-r 2- 4Met hvl phosphi nvl ) eth- |
-yl I phenyfl- 1 -(3.4- methyl enedi oxyphenyl ) -5-Thn=-
1- XI oxv) i ndane- 2-car boxylic Bolid disodiurnksle (exact nmass) M ++Na;
619. 1462 (A =Step ZZAddBafﬁomntG&tdrKﬁb@ﬁNaEémﬁmmnd/VG 3 20 Indan-5-yl (IRS

. 2SR. 3RS5) 3- ( 2- car boxv WHP&%? fo"g aftef Bach:
met hyl enedi oxyphenyl ) - 5- nr p vI OXYyVI ndane- Z2-carcxvl arte sodi um salt nap.
18X-183C dec. 3. 5- Di netddisignhiuch additiess oforgrrsndInixingc ar boxmet hox- 4- 25

met hoxyphenyt) - I -3 (3Aumttﬂyhﬁg§lg88§g&gwgm§fzdw | -yl oxyMnhdane- 2-

cgl xnvl ste_sodium salt map. 185-1 C dec
(2- Met hox\V3 2- 1 et hy| pr opitdFRAVERSIONovet granul °§RS ZSR 3RS)-3-(2- 30

car boxynmet hoxgrep-3 Thé mxmam@%aven&d 0! @-aﬂulmiwyl enedi xyphfyl - 5- (qp-

yJon)j pdane- 2car boxvl at e sod n 78-1 C dec. 31
N ' -Di ' nmet hyj car bam)vl nﬁ { ug ﬁno&@%m% g% vgr hoxv- 4-

met hoxvnhenvl Y- | - (3. 4using hwoeﬂmhsbﬂﬁ&ny!h))sc&ﬁ .prop- 1-vl oxyvi ndane- 2-
Step 4' The wet granules arc then dried in an oven at
10 140°F (60°C) undl dry.
Step 5 The dry granules are lubricated with
ingredient No. 5.
Step 6 The lubricated granules are compressed on a
suitable tablet press.
15  Parenteral Formulasion .

A pharmaceutical composition for parenteral administration is
prepared by dissolving an a;ipropriatc amount of a compound of formula [ in
polyethylene glycol with heating. This solution is then diluted with water for
injecdons Ph Eur. (to 100 ml). The solution is then steriled by filration through a

20 0.22 micron membrane filter and sealed in sterile conwiners. .

>



car boxvl are sodi um salt nmbp- 170-1740C dcc. .5 Etboxvcaboxvnethvl (IRS
. 2SR 3RS) - 3- ( 2- car boxvrnehoxy 4 tnet hoxyphenvf)l |

- (3. 4-met hvl ened} r?sy 5-(nrop- | -vlxyinan-2 carboxyl ace sodi um sal t
Jj (exact rrass) ee Ia°f 959 (sodiumsalt) 10 (D= -1.1 nDa for
C33H34012Na) Benr RS 2SR. 3R)g 3- (2car bo envl )
1- (3. 4-methvl ene -1 -vl oxyi ndane- 2-¢ ?‘ %TeHAS(BEEm sal t
MS n/e: 672 (M:NH4) 15 QIgI ohexvl oxvcar bohxnmet hbl (| EPLACED

. 2SR3RS) - 3- ( 2- car boxvnet hoxyv4- .

NEt hoxyphenyl U- | - (3. 4anehvl enedi noxvpheyl ) - 5-(prop- |-vl oxy)i ndane- 2.
carboxyl ate sofL#&dMSalt MS (exact mass) (MrNa)+-: 699. 2453 (sodium salt) 20

(D= -3.5. nmba for C37H400012N&) Er hvj
(s e ooyt S o o UMMM

(exact massy Mr-: 548.2040 (fr acid) 25 (D= +0.6. nDa for
C31H3209) | S.2R .3S)-3-2-LCarbo-Z6'_: di meqq‘yl hq;poxw met hoxyl. 4- nehoxvb;
envll|-1- (4.anethvl encdi oxyphenv) - ;7:{ PWO- ORy2- carboxvl | ¢ acid sdium
- 30 Ma (exac mass) (MtNa) +-: ' ( sosh umsalt) D=-0.7. nDa
for C37H36MINa) t (I

: S. 2R 3S)-3-r2-Carbovcl opentloxvmagho
M nhyl enedi oxyphenvfl - Sn(ropV-1 voxy
M5 (exact mass) (MtNa)+4; 611.2282

gxwphenyi h-i 43
- 2A¢ar bédxylic acid SOdI ums 35

R,.
D
10
wherein:
Rl is 'X(CHz)nAf or 'X(CHZ)nRS or

R,

R, R
15 )

Ry is hydrogen, Ar, Cj_galkyl or (c);
Py is -X(CH2)nRg;
P is -X(CH2)pRg, or -X-Ro-Y;
20 R3 and R are independently hydrogen, R, OH,
Cj.galkoxy, S(O)qR11, N(Rg)2; Br, F, 1, Cl, CF3, NHCORg, R11CO2R7,
-X-Rg-Y, or -X(CHg)yRg wherein each methylene group within
-X(CHz)pRg may be unsubstituted or substituted by one or two -(CHa)p Ar groups;
R4 is hydrogen, Ry, OH, Cj.salkoxy, S(O)qR]1.NRg)2, -X(R11).
25 Br,FILClor NHCORG wherein the Cj_salkoxy may be unsubstituted or d
substittited by OH, methoxy or halogen; «
Rg is independendy hydrogen or Cy. 4alkyl;
R is independently hydrogen, Cy.10dlkyl, Cp_jgalkenyl or Co.g
alkynyl, all of which may be unsubstituted or substituted by one or more OH,

>



(D=-2.5. rnba for C34H3609Na) 4

32 (IS .2R 3S' I - n 5- v nmet hoxvphenyf | -
1-(3.4. mthvle h'%ﬁheetﬁsﬁiﬁ]ﬁﬁ ﬁ ro-1- |!Hw Illdﬁmrlﬁmgl oxvlic-acid sodi um
salt M5 (exact 659. 2281 (sodium sdlt) (D[ Ty na—oL
C3gH360gNa) 5 (| Car bo( et h- ljﬁ”v SHEET HAS BEEN
1- vl oxy) met hoxy] - 4- mer hgxyphenyl | - 1 - (334 nethyl enedi oxiy enxﬁEgL I
-yl oxv~i ndage- 2car boxvlic acid sodi um salt I\/B (exact rrass) (ME2Na=-H =
593.1769 (sodiumsalt) (D= -0.6_nDa f

RS. ZS, 3RS) - 3N®eIh TH bR SF 1 5ﬂ§¥‘h W

|
mer | i xenedi oxvnhenvl | - Bp.i Rydrogen, ‘RJlQ}(QDQHﬂECGz’E@qgh&(QDMéRad?%@ﬁJZ
148-1490C 15

S)-2-Tri f 1 ubsB) 135 N800k 38 PaR SR BPHOR T R7. CN. CONRg):,

iSZEtlgg)(;yprefj@ 5-yl P EEG‘R)DE%M gﬁaﬁgc G| nd?éﬂe nlip( 14- 20

ndon- 5-y ﬁgjg | -
met hvl cngsdl o%phenyl )- (‘%?t ?lgxy\t}%gﬁg 1202? trc?lt ? | u‘%tnms%ﬂ '
(2cl openr vi m&bﬁ%’tﬁ“ &meﬁﬂ SRGPT I 62

et hvl enedi oBAYA 410%“ gﬁﬁ)ybc)C—QoyXQ:(i an@ane4 car boxvl ate sodiumsalt 25
Er hoxvcar baxvMet hvi g{ll R . 38%@4 (22- ernget hgxv- 4- Met hoxyphenyl ) .. |

(3..4-nnerbvl enedi g~yh 9]“) Rgo - 14oxy. )i ndane- 2- carboxvl | re sodi um
salt (IRSY- -(I-Met hyl@t@wmbgmy)qex@r.gﬂkyl C2lgEBemdrCapylkynyloall of
car boxvgg hox: 1) BOLNSRBSINIA o stbshirnddUFRiAdr BRECOPXERRON N®RR)] &F 01 -

halogen;
Ry is hydrogen, Cj.gelkyl, C3.galkenyl or C2.7alkynyl;
X is (CHo)p, O, NRg or S(0)q;
Y is CHj or X(CH2)pAx
15 Aris:
(a) (b)

naphthyl, indolyl, pyridyl, thienyl, oxazolidinyl, oxazalyl, thiazolyl,
20  isothiazolyl, pyrazolyl, triazolyl, wemazolyl, imidazolyl, imidazolidinyl,
thiazolidinyl, isoxazolyl, oxadiazolyl, thiadiazolyl, morpholinyl, piperidinyl,
piperazinyl, pyrolyl, or pyrimidy; all of which may be unsubstituted or substituted
by one or more Rg or Ry groups; |
A is C=0, or [C(Rg)21m:
25 ' B is -CHy- or -O-;

' Z1 and Z3 are independently hydrogen, Cl.galkyl Co.galkenyl,
C-galkynyl, OH, Cy.galkoxy, S(0)4C1.galkyl, N(Rg)2, Br. F, [, Cl, NHCORs, -
X-Rg-Y, ’-"
-X(CH2)nRg, phenyl, benzyl or C3_geycloalkyl wherein the Cl_.galkyl

30 Cy.galkenyl or Cy.galkyny! may be optionally substituted by SOOH OH,

/3



30 yj xDxndl nr - sazbzyl ht sodi unrml m . 151-1550C. Ethyl (IS R

. 3S) - 3- (2- car boxvet hnxy- - me+; boxyph

met hyl enedi oxyphe B Lunmp-1-vl o L,H!Mﬂmuw
33 (1t R2R 3 5- myéﬁ%ﬁ C‘%S*xyrret hO -4 Bt hD v E‘QEP&WA aéEEN4

nethylenedioxphet -l oxv)i ndane:-2-carb vaI al t
(1S. 2R 3S)-3-r2-r ret hoxvefghoxVl - 4nOThoxy~henyl | 1 - 5 (3
. 4- 4ner hyl cnedi oxvphenvyl 5-fptop-1 -vl oxyV| ndape- 2- carboxvjic acid sodi um

Sail (-1 & 2R 39)-

met hol xynnv| CD(CHQ)Q,CH&. Bl CHgPNReg! 9r-lelqgenas

carboxylic ac
l..2R 3S -3- r?&gdggacetxynnet%xyr%t hoxv) - 4- met hoxvt henvl 1.1 - (3. 4-
et hyl enedi 02xvphen] yf - Z) o1 -X-~

-1 2- (.Car boet hnxycar boxl Oxvrft hQ ﬁ/fal.meit hi Xy)ﬂﬁé- "
1 and [Zog Fether anay- 10

15 (1 S:2R-3S-3-r2-[cC igqamf‘baébﬂw@rethoxv) 4meth nl 1-1-(3. 4
‘et h! | enedi oxyphenvl | - #‘(?PO ryé ox%ndane 2-carbyxvlic acid sodi um sal t

. (1S, .23S33- [2 Car bo- 2
. 4- I\:hnhlllhre'ﬁamkﬂprdangd lindsindicares they:bmmt predene-of & 20

i%%&yr&&fﬁc l&:(saltth Vﬁoxy 4A 25

et hor vphenvl] - 1-i
gar boxylic ac aiw
ISZRI3S)3r§ rbc

met hoxvphenyl | - |

(s zReagy 3-fzcart

I P‘Opl onyl oxymnet hoxyet hoxyl - 4-

y ~ndane- 2- car boxylic acid sodi umsalt

lerﬂﬁ’ébWPSﬁémméﬁW i: 5- f(rm4y| o nda-- carboxylic
acid sodi um sal t T~0 awhié e bpfor double bond i s prescnt therglsonly ond R {q and

RO hoxy 4 foxyphenylh- 1-(

when the optional double bond is present in Formula (1) and X-Ryis

artached to the double bond, X is not NRg;

when the optional double bond is present and R; is attached directly to

the double bond, R is not NRgAR;

15

when R3, R3, Z1, Z2, or Z3 is X(CH3)pRg and n is not 0, X is oxygen |

or NRG when Rg is ORg or COoH:

20

when Rg is CO3C(R11)20(CO)XR7, X is not S(O)g

the compound of Formula [ is not (1RS)-1 3-d;phenyhndenc—2—
carboxylic acid; (cis,cis)-(IRS,3SR)-1,3-diphenylindane-2-carboxylic
acid; (1RS)-3-{3-Methyl-1-phenyl-(1H)-ind-2-en-}-yl] propionic acid;
or (IRS)-2{1,3-diphenyl-(1H)-ind-2-cn-2-ylJethanoic acid; 1,3-
diphenyl-1-ethoxyindene-2-carboxylic acid; 1.2,3-tiphenylindene; 1,3
diphenylindene; 1-(2,3-dimethyl-2-buten-yl)-1.3-diphenylindene; 1,3-
diphenyl-2-methylindene; 1,3-diphenyl-2-methylindane; 1,3-

diphenylindane; 5.6-dimethoxy-1.3-dimethoryindeng; 1,3-bis(d,5-

dimethoxy-2-hydroxyphenyl)-5,6-dimethoxyindane; 1,3-bis(3,4-
dimethoxyphenyl)-5,6-dimethoxyindane; 1,3-diphenyl-2-
methoxyidene, 1 3-d1phenyl-2-ethoxymd:ne. or S-ﬂuoro-z-mcmylﬁ
indene-3-acenc acid;

30  and further provided that compounds wherein:

" Ry is -X(CHgz)pAr or -X(CHZ)nRé_' 61'
Ry o

R, Ry 4

‘.
.

)

a



rnet hyl enedi oxyphenyl)-5-(prop- | -yl oxy)ndane-2-¢ ' '
monopotassium 30  salt (1¢Q ey 0.3 mmol) (obtai megmﬂgﬂ%ﬂy\of t he
correspondi ng drBSRESY .3 mol) with 1 equtN% oOTL .® ng, O.3.
mmol)) in DVE (4 \ m\mxymthyt i odide (74 ng, 0.3 rnmol) was added.
The reaction m x i d at RT Kgr 0-5 h'and'_s.ae_pi_v.aJ-ayJ-@ﬁxt hyl

i odi de was then added (20 ng. 0.08 mmol) and then s|dTHG-SHREETAAS BEEN '
~additional .0.5 h. The reaction mxtnre was 35 parfiti opgeLACEDwen dilute
agueous HCl land.et hyl acetat. |he ethyl acetate exret—was—wastret—wTh water
and brine and drien (MRg0shpdmgen drex ¢)The sol vent was renoved in vacuo and

the residue was purifie;:gig (%@hgg;ol_um cbr omat ogaphy 34 (silica gel,
Et hyl Acet at e/ hcane/ ) 345 ? 0 o%m’ n the desinrd conpound as a white
foam (140 nmy, 73 % as FeAe-H{EER)aRePIUARSNS was converted to its sodi um
salt. mp. 128 - 133" CRMY\inA g% i endepdly iNdiroged R 31 OH,(Cpdalumgal t) S (
- +.2 ersf (O%‘EB%H%I ﬁlaglﬁu%ﬁ 5%%;3%8‘8{4 Pzgggér%ccutcal use
i ncor pora ingc thds6/gr 2 et prieseat _ oo et &H ¥ vari ous
forms and wi tthe metpleneigroogs of ecci pi ents. "Exanpl es of such fonnul arions are

gi ven bel ow. _kphe Mgg ,@{%ﬁﬁ%ggé@ﬁﬁgpﬁﬁ?%%gﬁggmb& _l(cxa(é)l AFy to 100 np)

is aerosolized fri I ver the f'red amount of
drug per use&%PScabl ets/ | ns~di ents Per Table 1.

Active ingredient R4 is hydrogen, Ry1, OH, (fl_sall;oﬂﬁ SHO) R 1 TR 610 FXIR ).
10 BrF, I, Cl or NHCORg wherein the
Cj.5atkoxy may be unsubstitated or substinired by OH, methoxy or halogen;
Rg is independently hydrogen or Cj.4alkyl:
R7 is independently hydrogen, Cy.galkyl or (CH2)pAR
Rg is hydrogen, Ry, COH, PO3H,, P(O)(OH)R7 or tetrazole;

15 Rg is Cy.10atkyls C2-104lkeny! or phenyl all of which may be ‘
unsubstituted or substimted by one or more OH, N(Rg)2, COOH, halogen or XCy.
salkyl; - - ‘

RiygisRzorRqs ,

: Ryy is Cy.galkyl, Cy.galkenyl, C3 galkynyl all of which may be
20  unsubstimted or substituted by one or more OH, CHyOH, N(Rg)z or halogen;

X is (C(Hp)p, O, NRg of 5(0)y;
Y is CHj or ~CH3X(CH2) AR
Aris: .
R,
. R _ _
3 . B\
R, A
. . ) 0
25 Rs . ) Rl . -.

naphd%}l. indolyl, pyridyl or thienyl, omwﬁdMyi, oxazolyl, &mtnlyl.

isothidzetyl, pyrazolgl, triszolyl. tamrazolyl, imidazotyl, inﬁdamudmyz,.ﬁuamudmyl.,

30 - isoxazolyl, oxadiazolyl, thiadiezolyl, morpholinyl. piperidinyl, pxpmapyl. pyrrolyl,
* :f) : L .

i



.‘k

20 2. Corn Starch , 0 ng 3. Al ginic

§8i (rjrg 5. MG SBIeAYL Been re | ”"flﬂ mlﬂ' mﬂﬁm ” ﬂll SOdI uml ﬁlegéngt (faTU 30

Prrredr fo! abI 80d ingredfents No.5 1 No. 2. No 3 and -
No. 4in a swt gw, nder . 35 Step 2 Add ‘suffi ¢itpe SWEERHAS BEEN
portion-w se to mStep | w #A careful m xing afteramcpjmgo

addi tion. Such additions of water and m xing until the mads—i-s—e
consi stency to permt 'S © its conversion to wet granul es. Step

3 The wet mpmm nquuemﬁxﬁa@ lﬂ%@ﬁﬂsﬁ&t&&’oﬁ%ﬁﬁtﬁt@d by omfr%tﬂ@k or
oscillati ngé u ator using a No. S nesh .38 mm ‘screen. p 4 The wet

granul es a M dried in an oven at 10 140F (GOOC) unti |
dry. Step 5 The dry @rlaﬁ)a[)eermsmgfl cated with ingredient No. 5. Step 6
The | ubricated granu iaﬁé fRressed on a suitable tablet press. 15
Parenteral Formul adon rrrace’ut i cal conposition for parcnteral
administration is zarcmdcpcndcnUy hydrogen,

C1-galkyl, Cz-galkcnyl, Cs_galkynyl, OH, C;_galkoxy, S(0)qCj.galkyl, NRg),
Br, F, 1, C}, NHCORg,
-X(CHp_)nRg. phcnyl. benzyl or C3._geycloalkyl wherein the Cj _galkyl, Co_gatkenyl
or Cz.galkynyl may be optionally substiruted by COOH, OH, CO{(CH2),CH3,
10 CO(CHZ),CHaN(Rg)3, or halogen; or Z1 and Zz togcther may be -0-A-0- on
contiguous carbons; :
Z3is Zy or XRoY;
q is zero, one or two;
n is an integer from 0 to six;
15 mis 1, 2 or 3; are excluded.

2. A compound of Claim 1 wherein Ry is X(CH3),Ar,
dilydrobenzofuranyl, benzodioxanyl, cyclohexyl, or Cy_salkyk; Ry is a moiety of
formula (2) or (b), Cj.4alkyl, indolyl or hydrogen: R3 and Rs are independently

20 hydrogen, OH, Cy.galkoxy, halogen, ~-OC)_4alkyl phenyl, R1;CO2R7, Cy.4alkyl.*
N(Rg)2. NH(CO)CH3, -X(CH)nRg. -X-Rog-Y, pyridyl, phenyl or §(0)qCy_salkyl:
Ry is hydrogen, OH, Cj.5alkoxy, halogen, Cq.4alkyl, NRg)2, NH(CO)CH3 or
$(0)C1.5alkyl; Z), Z; and Z3 are independently X-Rg-Y, benzyl, hydrogen, OH,
Ci.salkoxy, -N(Rg)2. $(0)gC1-galkyl, NHCORg, X(CHp),Rg or halogen, ar Zy

25 and Z3 together may be -0-A-O on contiguous carbons; P1-and P4 are

"independently hydrogen, CO7H or temrazole; Ar is a moiety of formula (a), or (b),

phenyl, or pyridyl and X is (CHp)p or oxygen. '

3. A compound of Claim 2 wherein R3 is hydrogen, -X(CHa)Rg or
30, Rj1CO9R7; R4 and R are independently hydrogen, OH, Cy.satkoxy, SC).salkyl,
; substituted phenyl, F, Br, C1.3alkyl ar NH7z; Zy and Z3 are hydrogen and Z5 is
hydrogen, OH, C;.5alkoxy, halogen, X(CH2)hRg, NH3, benzyl er NH(CO)CHa,-
orZyandZp togethcr may be O-A-O on contiguous carbons.

35 4 A compound of Claim 3 wherein R1 is a moiery of formula (b) and
: Rai is a moiety of formula (a) or (b); A is CHy, B is -O-; there is no optional doubie
bond; Ry and XR are trans to Py; Z3 is OH, Cj.salkoxy, -OCHCHCH3 or




prepared by dissolving an appropriate anount of a compound of formula I

I n
pol yetiyl ene glycol with heating. This solution i jlﬂu m’lﬂﬂuﬂt"mmul/h wat er
for injecdons Phhifikeet Hod Reed RQlabdq) . The sol ution is'y i

filzation throug . i cron menbrane filter and seflel i'n sterile .
cont ai ners. 1 | 111111 1111'11 11111 * C__ LN Si—36
CLAI M5 RPLACEME . A compoundil of For mul af(hig SHEET HAS BEEN

r or

L Zi ~~~~~~~P2 10 X R10 R2 10 wherein: Riggm ACKOC 2)d
-X(CH2)nRg or R4 Rg 15 ' g 5
R2 is hydrogen, Ar, Cl4xlkyl or (C; Pl is -X(CH2)nRg; _ P2 is

-X(CH2) , Rg, Orhyﬁg’é%’i{' is%gdmg Rais e skl jndcpendent |y
hyd DRI Zishydrogen: R is hydroggyy KANS(CHREOFTE ,
NHOORBER! | 002 RHCH I RGNR7S6 hz«@&iﬂc@ﬁtg‘%n# eI Bieatp witin
“X(CHD) NRY e, 404435 hid Rk 68} Pind4piss hidtogeh. by one or tvo - CH2) Ar

(c)

gr oups;

5 5. A compound selectéd from the group consisting of:

(+)(1RS, 28R, 35R)-3-(2-Carboxymethoxy-4-methoxyphenyl)-1-(3,4~
methylcnedioxyphcnyl_)*s-(prop—l-yloxyy)indane-Z-carboxyﬁc acid; and

10 (+)(IRS, 2RS, 38R)-3{2 (Z-Hydroxyeth-l-yloxy)#memoxypﬁenyll-1*(3-,4-
methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-carboxylic acid,

(1RS, 2RS, 38R)-3-[2-[(4-Carboxypyridin-3yl)oxy]-4-methoxyphenyl}-1-
(3,4-methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-carboxylic acid disodium.,
15
6. A pharmaceuntical composition comprising a compound of Claim 1 or
Claim 5 and a pharmaceutically acceptable carrier.

7. A method of antagonizing endothelin receptors which comprises
20  administering to a subject in need thereof, an effective amount to antagonize
endothelin receptors of 2 compound of Claim 1 or Claim 5.

8. A method of wearing hypertension, renal failure or cerebrovascular
disease which comprises administering to a subject in nced thereof, an effective
25  amount of a compound of Claim 1 or Claim 3.

9. A process for the preparation of a compound of formula (T) of Claim
1 or Claim 5 a pharmaceutically acceptable salt thereof, which process comprises
reacting a ¢compound of forraula (IT)
30

61y



R4 is hydrogen, R , OH d..5al koxy, S(OgR .NR2i -X(RL)I 25 8Br, F, I, d
or NHCOR6 wherein di e Cl 5a| | oxy may be unsu |tut ed. by
OH, nedtoxy or halo la{;glependaudy hjmm‘t““ﬂl““&mwmh R7 is

i ndependent |y hyd1}h H Be ] . | Cakenyl+*orc C2 g"al kynyl,
whi ch may be unsub bstltut@d by one or pﬁEgDBEEIE NT
SHEET | 11111 111 litr *C L M S gﬁ 98 3

N(R6) 2, CO2R12, haI ogen or XCl 5al kyl; or R7 is (CH2)n@r.
R11. CO2R7, CO2C(R 1)20(CO XR7, PO3(R7)2, S02NR7RL. OONR7SO2RPL, S03RY,
S02R7, P(O) (OR7) R? CN, C(ON(R6)2, -C02(CH)NnC(ON(R6)2, C(R 1)2N( R7)2

terraw e or ORG6; di val ent
C2- Oal kenyl or Wéﬁ??l' %342307’”%;% Aﬁsadfs%lbeﬁh él%ﬂ}le%atga é) h%yql?t uted by
one or nore OH theteReymi X GOyl withagarganemagaesivusecompennd 9f1§QGnDISdEByI RIOis
R3 or R4&: R | is hydrogen. Ar, Cl 8al kyl, C2-gal kenyl, C2- gallcynyl al |

of 10 whi ch may be unsubsuitut edd(zr §%M gtéed by one or re OH CHZO,
Nt)2 or hal ogen; R12 is hydrogen. 24 E€D- 6al kenyl or -7al kynyl : X

is (CH2)n, § NR6 or S(05q; Y is M8 or X(CHI 2)nAr, 15 A is:
Rs wherein R is as described in claim 1 or a group convertable thereto, in a suimable
solvent 10 provide a compound of formula-(IV)

z, R,
2 COX
OM
Z; NMCH. R,
10 . avy

which is reduced and thercafter, when desired or necessary undergoes,
2) insertion of R1q (when other than hydrogen) through conjugate additon;
and/or
1§ b) alkylation or acylation to give compounds wherein P and P are other
than CQoH; and/or
¢) conversion Ry, R2, Z1, Zy and Z3.
to afford a compound of formula (I).



)$ R4 ACBI A R5 R4 (a)

(b) naphthyl, indolyl, pyridyl, thienyl, oxazolidinyl, oxazolyl, thizlyl,
20 isothiazolyl, pyrazolyl, triazolyl, cetrazolyl, imdalyl,

i m dazolididyl, thiazolidinyl, isoxazolyl, oxadiazolyl, thiadianolyl,

6or phol i nyl, piperidinyl, piperazinyl, pyrrolyL or pyrmdyl; all of which
may be nsubstituted or substituted by one or nore R3 or R4 groups; Ais

C=0, or [C(R6)2] m 25 : _ Bis -CH2- or-O; Z1 and Z2 are
i ndependently hydrogen, d -gal kyl, C2-8al kenyt,. C2-8alkynY, OCH.
C -gal kOxy, S(OqClga-18*, N(R6)2, Br, F, I, O, NHCOL5, - X-ROgy.

-X(CH2) nRg. phenyl, benzyl or C3 6cycl oal kyl wherein the C glalkyl, 30
C2- g8l kcnyl or C28al kynyl may bQ(n%Lpnally subsdt uted by COOH QU
REPLACENENT SHEET i liiliiliiliitlilillil : - 4 JUL 1 I
* ~~C LM5* __38- CO CH2), CH3,
CQ(CH) aCH/N(R6) z, or hal ogen; or ZI and 4z together may be -O-A-O on
contiguous carbons; Z3 is ZI ompggfgAerY; O iS zero, one or two; 5
nis an integer fromO<to six; mis 1, 2 or 3; and the dotted line

i ndi cates the optional presence of a double bond; or a pharmaceutically

acceptabl e salt theNgTHRUIOV GECHETWR ANTAGONISTS

Novel indane and indene derivatives are described which are
endothelin receptor antagonists. '



&

Rz is not hydrogen when X is S(C»4"é”'* R, and R7 are not groges when

gis !l or 2in SO, a when the opttoma
doubl e bond is prestl mlu m‘e Rlo and there is no P1 and P2 is not
a

-NRARY;  * when the=opti onal® doubl*e bond is present in Fornula (1) and
X~B2 is attached to the doubl e bond, X# S not NR& * when 't he opdonal
doublegondls nt and RL is attac 8d directly to the 15

doubl e bond ot NRfAr; * when Rs, R, Z1, , TS XcH2

and n is not O, X is oxygen or NR when Rl is OR6 or @LﬁEMENT\AEHEETR is

C2C(RI,)20(CO XR7,1 X i ) A, the conpou d of Formulal not
(1RS) -1, 3-di phenyl i nden%-ca?‘g{ggo? mélga(l) id; 24 JUL 1998

(cis,cis)-@1RS, 3SR) -1, 3- dlphenyllndane 2-garboxylic a | ; (1RS)-3-[3-
Met hyl - 1- phenyl - (1H) - i nd- 2- en- 1- yl Iz pr opi Bpi c Bei d; o
(1RS)-2[1, 3-di phenyl - (1H)-ind-2-en-3%
1, 3-di phenyl - 1- et hoxyi ndene- 2- car bo
di phenyl i ndene; |-(2, 3-di net hyl -
1, 3-di phenyl - 2- et hyl i ndene;
netbylindane; 1, 3-di phnyl i ndane; t X\g. 1, 3-di net hoxyi ndene; 1, 3-

bi s(4, 5-di net hoxy- 2- hydr oxyphenyl ) -5, 6-di hoiﬁlndane 1, 3-bis(3,4-

di net hoxyphenyl ) -5, 6-di net hoxyi ndane; 1, 3- &phenyl - 2- net hoxyi dene, 1, 3-

di phenyl - 2- et hoxyi ndene, or 5-fluoro-2-nethyl-indene-3-acetic acid; nethyl
1 , 3-di phenyl i ndene- 2- car boxyl at e; et hyl - (I RS) -1 - hydr oxy-1 - phenyl 3- 30
phenyllndene 2-carboxylate or (IRS)-1, 3- dlphenyl 2(4- mebddRy) phenyl i ndene;
and furtber provided that conpounds wherein: Rt is -X(CH2)1Ar or -X(CH- )A
or REP&@CENENT SHEET :

7 0|§ aci &;

X 2, 3-tri.phenyl 1 ndene;—%, 3
4d|phenylindene;

25

wherein:
Rj is -X(CH3)qAr or -X(CH2)4R8 or
& .
R, R
15 ©
Ry is hydrogen, Ar, Cy_4alkyl or (c);

Pl is -X(C!'I»nks'-
- - Ppis -X(CHp)qRg, or -X-Rg-Y;
20 R3 and R are independently hydrogen, Ry1, OH,
© Cp.galkoxy, S(O)qR11, N(Rg)2, Br, F, 1, C1, CF3, NHCOR6,'R 'lco'za-,,'
-X-Rg-Y, or -X(CH2),Rg wherein cach methylene group within
JKaﬂﬁyngnmybeunmﬂxmmnndormﬂnunnaiuyoncornwo‘aﬂiﬂhArgmmps
Ry is hydrogen, Ry, OH, Cj.salkoxy, S(O)qR11.NRE)2. -X(R1).
25 Br,F, I, Cl or NHCORg wherein the C1_galkoxy may be unsubstituted or
substituted by OH, methoxy or halogen; :
Rg is independeatly hydrogen or Cy.4alkyl;
R7 is independently: hydrogen, Cj.1galkyl, C2.0alkenyl or C2_g
alkynyl, all of which may be unsubstituted or substituted by one or more OH,



C- ~L 2 4 JUL 198M 39 R s R . R5
(c); R is hydrogen Ar—or—{co)—PHis -X(CH2)aR8; , S P2 is

-X(CH2) nR8. O e i ndependendy hydrogen, RREPLI@EMENT SHEET
&l gaLkoxy, S(O m“@mﬂm P. , CJ, CF3. NHOORS,
-XG_CHZ)nRg wher ei

roups of -X(CH2) nR8 nay b e
or substituted by one or nore - CHZ ,Ar 10 groups: R4 is %@n}mﬂ%

—

C.azl kxy, S(OqRu 1. N(RE6)2, -X(RI 1) Br, F, 1, d or N wherem n thg
G -5alkoxy may be unsubstituted or 3s,ubst|tut ed by OK, nefthoxy or hal ogen;
R6 is ‘i ndependently hydrogen or d ~dalkl:$. 15 RS

i ndgxndendy hYf@drO2R12, halogen BWXFGG‘E‘)'MOT Reds (GHydrogen, Rl 1, COH,
P0342, P(O) (OH)R7 or t eRg BhgtinigeR $CQzﬂ7~t@tc(1€ﬁ)gammL, | aI | of
TERAEY I e
g:z 8al kenyl , MHRWO)NGFGh; leﬁwzmm?%‘é uted or substi 'Eu'; ed
y one or §wort OH CHZ(i—élsN R6) 2 avalcRPCPq §licy divilent €) oatldny BSr2hyS( O 0: Y
;\S* o ?_r Rs, G*a??(&m%éh”é&y be unsubsmp&d e&yubsututcd by one or more OH, NRg)2,  (b)
COOH, halogen, or may be )C=0 or XC1_salkyl;
RjpisR3zorRy:
R}1 is hydrogen, Ar, Cj_galkyl, Cy_galkenyl, Cz-galkynyl all of
10 which may be unsubstituted or substituted by one or more OH, CHZOH, NRg)z or

halogen;
Rp3 is hydrogen, C;.galkyl, Cz_(,alkenyl or C2.7alkynyl
X is (CHa)q, O, NRg or S(Qfg;
Yis Cﬁg or X(CHp),Ar;
- 15 Aris: -
Ry H’;
o : B\
l 3 R, B'A
R R,
(@) 0 O

naphthyl, indolyl, pyridyl, thienyl, oxazolidinyl, oxazolyl, thiazolyl,
20  isothiazolyl, pyrazolyl, triazolyl, tetrazolyl, imidazolyl, imidazolidiryl,
thiazolidinyl, isoxazolyl, oxadiazolyl, thiadiazolyl, morpholinyl, piperidinyl,
pigerazinyl, pyrrolyl, or pyrimidyl; all of which may be unsubstituted or substituted
by one or more R3 or R4 groups;
© 7 AisC=0,or[CRg]m:
25 B is -CHz- or -O~; _
Z] and Z; are independently hydrogen, C_galkyl, Cy_galkenyl,
C;.galkynyl, OH, C;_galkoxy, S(0)qCj-galkyl, N(Rg)2, Br, F, I, Cl, NHCORg, -
 X-Rg-Y,’
-X(CHg)gRg. phenyl, benzyl or C3.geycloalkyl wherein the Cj_galkyl,
30  Cp.galkenyl or C2-galkynyl may be optionally substituted by COOH, OH,-



30 naphthyl, indolyi, pyridyl or thienylw—oxnzolidinyl,
oxazol yl , thiazotyt— —REPEACENENT- SHEET 11 ~~lclillillfi REPUACEMENT éHEET

124 JUL | isohia razol triazolyl, cetazolyl L‘M'ﬂ'ﬁi"*-ﬁ\

i mi dazal i di nyl, 1&““ ﬂ xazol yl, oxradilyl. |t

rmrphol I nyl., pip l ﬂ pyrrotyl , orpyrjm d?um H?B which
may" be unsubstltutcd or substltut ed by one or nore R3|ot_R4 _groupS; 5
A i1ssC=0, or [C(R6)2]6 Bis -CH2- or ~¥- 21 And 22 1 i dependent |y
hydr ogen, d 8gal kyl, C2..a4 yL C2-SaUwyl, O L Cl. gal oey—S-O-gCl_gal ldyl .
N(R6) 2, Br X(CH2)nRg phe bezyl or C3bQ/OaI okYl
wher ei n th&&q%ggkﬁm&g&)mm belogany of Zypn mﬁ@ﬂ'lmwhal-ﬂ)-y& O-on
sut bstluechMuWCZ) nCH3, CO(CH2) nCi 2N( R6) 7, or hal ogen; or ZI° and
Z2 together may be -O-A0- on contiguous carbons; Z3isZl O XRgY; 15

q is zero one or t\/\ozaiﬁgxefercher fromOo six; mis 1, 2 or 3: are

excl uded: 2. A cog]:g %}g mI wherein Rl is X(CH2)nAr, 20

di hydr obeuwf ur anyl , Benzodi orranyl 'cyclohexyl, O Cl.4alkyl: R2is a

moi ety ofS fornul a (a)us)an(ribe)gprfzbuwwmx, i ndol yl .or hydr ogen R3 and R5 anr

i ndependent |y hydrogen 15 al Q n - phenyl , Ri
1002R7. C1. 4al kyl , )12 @@3@@3@ V@&(Pmﬁncwf/adoqsmmw
or S(O) qOl b&ad;katla plﬂna@uﬁaaﬂyasﬁpmb@wt@mrédfcﬁwwdaalmen Ct 4al kyl, NCR6) 2,

NH( CO) CH3 of
’ R, is not hydrogen when X is S(0),;
3 . R,, and R; are not hydrogen when q is lor2i in S(O) Ru of S(O)Ry;
10 . when the opnonal double bond is present there is only one Rmand there is no
P, and P; is not NRR,Y;
. when the optional double bond is present in Formula (T) and X-R, is artached
to the double bond, X is not NR;
. when the optional double bond is present and R, is attached directly to the
15 double bond, R, is not NRGAT;
. when Ry, Ry, Z;, Z,, or Z; is X(CH,),R; and n is not 0, X is oxygen or NR,
when R, is OR; or CO,H;

. when R, is CO,C(R,),0(CO)XR,, X is not S$(0),;
. the compound of Formula I is not (1RS)-1,3-diphenylindene-2-carboxylic
20 acid; (cis,cis)~(1RS,3SR)-1,3-diphenylindane-2-carboxylic acid; (1RS)-3-[3-
Methyl-1-phenyl(1H)-ind-2-en-1-yl] propianic acid; or (1RS)-2{1,3-diphenyl-
(1H)-ind-2-en-2-yl]ethanoic acid; 1,3-diphenyl-1-ethoxyindene-2-carboxylic
acid; 1,2,3-triphenylindene; 1,3 diphenylindene; 1-(2,3-dimethyl-2-buten-yl)-
1,3-diphenylindene;  1,3-diphenyl-2-methylindene;  1,3-diphenyl-2-
25 methylindane; 1,3-diphenylindane; §,6-dimethoxy-1,3-dimethoxyindene; 1,3-
bis(4, 5-dimethoxy-2-hydroxyphenyl)-5,6-dimethoxyindane; 1,3-bis(3,4-
- dimethoxyphenyl)-5,6-dimethoxyindane; 1,3-diphenyl-2-methoxyidene, 1,3-
diphenyl-2-ethoxyindene, or 5-fluoro-2-methyl-indene-3-acetic acid; methyl
1,3-diphenylindene-2-carboxylate; ethyl-(1RS)-1-hydroxy-1-phenyl-3-
30 phenylindene-2-carboxylate or (1RS)-1,3-diphenyl-2(4-methoxy)phenylindene;

and further provided that compounds wherein: |
R is -X(CH,),Ar or -X(CH,)R; or



25 S(O qd - Sakyl ; Z1, Z2 and Z3 amindependently X Rg-Y, benzyl,
hydrogen, OH O —Salkoxy—=N(R6) Z, S(O)qCI 8al kyl . NH f H%f»‘g'&‘.‘-,lq %ﬁgg

hal ogen, or Z and 22 be -0-A-O on conti guqus—carhons. - an
P2 are independen | m MMH or tetr:zole; Ar iq 4 npiety of folmjyl a
(a), or (b), phen d Xis (CH)n or oxyded. 44 JJL 1998

conpound of- Cl ai m 2 wherein R3 |s hydrogen 39 X(CH2)nRg for} RI | CO2R7; R4 iInd -

-

R5 are independently hydrogen, - Sal koxy, SC-5ai kyl, substituted"
phenyl, F Br, CLl.3alkyl or NH2; nd Z3 am hydrogen dnd_Z2 is hydrogen)
OH. q.5al 4oxy, hal ogen, X(CH2) , ) 0enzyl or NH(CO) CH3, 35 6r Zj and
Z2 together may be O A-O on cont S C’Fl bons 4, A . conpound of Caim3
wherein R1 is a noiety of fornulg, (b)Rand. 11(1)1111I D 11111111111

w 111111 REPLACEMENT SHEET L 'C L M5 * |

~~~~~~ 2 4 JUL 1998 41 R2 |s a rmlety of forrrula (a) or (b); Ais CH2, Bis
-0-; therc anopSILﬁ eangh. arelsansto P1, Z2 is OH,

g . 5al koxy, OCHZCHZCHS en |s hydrogen; R3 is hydrogen, XAr,
X( CH2) qCO2H, X( CHZ)qCO\FW n§'8 » CHH=CHCO2H, R4 is hydrogen, substituted

phenyl, S Sor Cl-2al koxps isaX(CH3),Rg\ 6¢ ang'PZ are hydrogen. 5. A conmpound
SeheoLed from the orourg ﬁﬁ‘?ﬁéiﬁéﬁgﬂ%n& fb - 211, Q. Clogallory,
met hyl enedi oy REMgRi1 o 9F 16(ChiaRg whereia+) (| RS,
2RS. 3SR) - 3[ 2ticndtylémrgya@ipsof - y| oxy) 4- ntt hoxyphenyl ]1J1-(3, 4.
met hyl enedi oxypReny Rs waf bO Basubsai bt k&tﬂﬁ&?ed%y%% QPHol-e (éﬁﬁ?,.«r
10 groups;
Ryis hydmgen, Rj11,OH, Cl.salkoxy, S(O)qR1 1 N(Rﬁ)z, -X(R11),
Br, F, 1, Cl or NHCORg wherein the
C1.5alkoxy may be unsubstituted or substituted by OH, methoxy or halogen;
Rg is independently hydrogen or Cq.qalkyl; .
15 ' R4 is independendy hydrogen, Cy.galkyl or (CHp)pAr
' Rg is hydrogen, R} 1, COzH, PO3H3, P(O)(OH)R7 or tetrazole;
Rg is Cy-10alkyl. C2-10alkenyl or phenyl all of which may be
uasubstituted or substituted by onc or more OH, N(Rg)2, COOH, halogen or XCy.
salkyl;
20 RjgisR3z orRy;
Ry1 is Cy-galkyl, Cp_galkenyl, C.galkynyl all of which may be
unsubstituted or substituted by one or more OH, CH30H, N(R5)2 or halogen;
X is (CHp)p, O, NRg or S(0)qi
- - YisCHjzor -CHZX(CHz)nAr
25 Ar is:

R, . R
. B\
. R‘ ’A
. R; R4
(®)

(2)

30 naphthyl, indolyl, pyridyl or thienyl, oxazolidinyl, oxazolyl, thiazolyl,



15 (IRS, 2RS, 3SR)-3-(2-[(4-Carboxypyridin-3yl)oxy]
4- met hoxyphenyl J-1 -
(3, 4- net hyl enedi oxypheny)-5-(pop-1-yl oxy) i danc- 2- car HEP AGEMENT,S EETOCI um

6. A pharnmaceuti cal olnﬁo& tion conprising a conpoun f aiml or aijlm 5

and a pharnacoutica ﬂmtmm,ﬁmmaeganﬁgggﬁure '(I)'P s 4dUh Mnﬂomd

aceording to d ai m nedi canent t
ant agoni ze endot hel i n rece'pt drsS 8* The use of a cpnpound according to
Caiml or daim5 in the rranufacture of a medicanent_far the treatnedt of
hypertension, “renal failure or cerebrovascul ar disease. 9. A process for

t he pnparation dﬁodﬁm@ﬂmmdynhﬁzorym&mdl@, imitlazolyd, ittd dAGolidinlyl, Aliia£dlidingl, > a

phannaceuti cal | ng a
conpound of f or BICES fg%ﬁmiz. W‘M%@ﬁ"%@&%%wﬁ%*e
[err] z2, z3 an®pwimidyhall ofwhigh sy bsansybst F@Pﬁ@SW'ﬂébgwapfm&aMe

t hereto, and X Ry ghdipsl , Wi th an organomagnesi um conpound of fornula (I11)

5 {%‘eiéé#éy?\ﬁerel n[err] is as described in.

claim1l or a group converra M a suitable solvent to provide a
conpound of formula (1V) F&@Mcﬂm s reduced and thereafter, when
desired or necessary undez SRPZ; doc ihdkpeidch@y hyroge 1 (When ot her than

hydrogen) through M, aﬁ:mdL th FAlkynyt, OH, C1.galkoxy, SCOXC].galkyl, NR)y.
Br, F, I, Cl, NHCORg,

10  -X(CHp),Rg. phenyl, benzyl or C3.goycloalkyl wherein the €y _galkyl, Cy, galkenyl
or C.galkynyl may be optionally substituted by COOH, OH, CO(CH),CH3,
CO(CH3),CHyN(Rg)2, or halogen; or Z1 and Zp together may be -0-A-O- on
-contiguous carbons;

- Z3isZyor XRgY;

15 .. qiszcrb.oncormo;

n is an integer from 0 to six;
mis 1,20r3;areexcluded.‘

: 2. A compdund of Claim 1 wherein Ry is X(CHz)nAr
20 dihydrobenzofuranyl, benzodioxanyl, cyclohexyl, or C1_4alkyl; R is a moiety of
' formula () or (b), C1.4alkyl, indolyl or hydrogen; R3 and R are independently
- hydrogen, OH, Cj.salkoxy, halogen, -OCj_4alky! phenyl, R11CO2R7, Cj.4alkyl,
NRg)2, NH(CO)CH3, -X(CH2)oRg, -X-R9-Y, pyridyl, phenyl or S(0)qC1.salkyl;
R4 is hydrogen, OH, C;_salkoxy, halogen, C1.4alkyl, N(Rg)2, NH(CO)CH3 or
25 S(0)XCj-salkyl; Z1, Zp and Z3 are independently X-Rg-Y, benzyl, hydrogen, OH,
Cj.satkoxy, -NRg)2, S(0)qC1-galkyl, NHCORg, X(CH)yRg or halogen, or Zy
and Z together may be -O-A-O on contiguous carbons; Py and P are
independently hydrogen, COH or tetrazole; Ar is 2 moiety of formula (g), or (b),
phenyl, ar pyridy! and X is (CH3),, or oxygen.
30
- 3. A compound of Claim 2 wherein R3 is hydrogen, -X(CHp)pRg or
R11CO9R7; R4 and R5 are independently hydrogen, OH, Cj.salkoxy, SCy.5alkyl,
substituted phenyl, F, Br, C1_salkyl or NHy; Z; and Z3 are hydrogen and Z3 is
hydrogen, OH, C}.salkoxy, halogen, X(CHz)pRg, NHz, benzyl ar NH(CO)CH3,
35 orZ; and Z togethor may be O-A-O oa contiguous cirbons.

4. A.éomp-ound' of Claim 3 wherein R is a moiety of formula (b) and



and/ or 15

[err] and P2 are other than [err] and/or c) conversion [’-er-:-]—t-g—a-f-t-g.:-d_a_
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Rj is a moiety of formula (2) or (b); A is CHp, B is -O-; theré"ismpﬁ;mai-doublc
bond; Rj and XR3 are trans to Py; Z3 is OH, Cj.5alkoxy, ~OCHyCH,CH3 or
hydrogen, Z1 is hydrogen; R3 is hydrogcn XAr, X(CHg)qOOﬁI
X(CHz)qCONR-]SOzRI 1. 0T CH-CHCO:H R4 is hydrogen, substituted phenyl,
or Cy.zalkoxy; and Rs, R1g and P are hydrogen.

5. A compound selected from the group consisting of:

(+)(1RS, 2SR, 35R)-3-(2-Carboxymethoxy-4-methoxyphenyl)-1-(3,4-
methylenedioxyphenyl)-5-(prop- 1-yloxyy)indane-2-carboxylic acid; and

(+)1RS, 2RS, 35R)-3[2-(2-Hydroxyeth-1-yloxy)-4-methoxyphenyl]-1-(3,4-
methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-carboxylic acid;

(1RS, 2RS, 3SR)-3-[2-[(4-Carboxypyridin-3yl)oxy]-4-methoxyphenyl}-1-
(3,4-methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-carboxylic acid disodium.

6. A pharmaceutical composition comprising a compound of Claim 1 or
Claim 5 and a pharmaceutically acceptable carrier.

7. The use of a compound according to Claim 1
or Claim 5 in the manufacture of a medicament

to antagonize endothelin receptors.

8. The use of a compound according to Claim 1 or
Claim 5 in the manufacture of a medicament for the treatment
of hypertension, renal failure or cerebrovascular disease.

9. Apmccssforthcpteparaﬁondfaoompound-offornnﬂa(l)ofdaim
1 or Claim 5 a pharmaceutically acceptable sait thereof, whxch process comprises
mactmg a compound of formula (II)

zZ, o)
2, ] p—cowx
zZ, R,



