
1 5 The present invention relates to novel indane and indene derivatives,
pharmeutical compositions containing these compounds and their use as
endothelin receptor antagonists. Endothelin (ET') is a highly potent
vasoconstrictor peptide 10   synthesized and released by the vascular
endothelium. Endothelin exists as three isoforms, ET-1, ET-2 and ET-3.
[Unless otherwise stated "endothelin" shall mean any or all of the isoforms
of endothelin]. Endothelin has profound effects on the cardiovascular
system, and in particular, the coronary, renal and cerebral circulation.
Elevated or abnormal release of endothelin is associated with smooth 15
muscle contraction which is involved in the pathogenesis of cardiovascular,
cerebrovascular, respiratory 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 vivo, endothelin has pronounced effects on blood pressure and cardiac
output An intravenous bolus injection of ET (0.1 to 3 nmo/g) in rats causes
a transient dose-related depressor response (lasting 0.5 to 2 minutes)
followed by a sustained, dose-dependent rise in arterisl blood pressure
which can remain elevated 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 effect in the renal vascular bed. It produces a marted,
long-lasting decrease in renal blood flow, accompanied by a significant
decrease in GFR, urine volume, urinary sodium and potassium excretion.
Endothelin produces a sustained antinatriuretic effect, despite 30
significant elevations in atrial natriuretic peptide. Endothelin also
stimulates plasma renin activity. These findings sugg  that ET is involved
in the regulation of renal function and is involved in a variety of renal
disorders including acute 



renal failure, cyclosporine nephrotoxicity radio contast induced renal
failure and chronic renal failure.    2 Smudies have shown that in vivo,
the cerebral vasculanure is highly sensitive to both the vasodilator and
vansoconstrictor effects of endothelin. Therefore, ET may be an important
mediator of cerebral vasospasm, a frequent and often fatal consequence of
subarachnoid hemorrhage. 5                ET also exhibits direct central
nervous system effects such as severe apnea and ischemic lesions which
suggests that ET may contribute to the development of cerebral infarets and
neuronal death. ET has also been implicated in myocardial ischernia
(Nichols et al. Br. J.Phar,. 99: 597-601, 1989 and Clozel and Clozel, Circ
Res, 65: 1193-1200, 10   1989) coronary vasospasm (Fukudaet al., Eur J
Pharm. 165: 301-304, 1989 and Luscher, Circ 83: 701, 1991) heat failure,
proliferation of vasular smooth muscle cells, (Takagi Biochern & Biophys.
Res. Commun.; 168: 537-543, 1990, Bobek al., Am. J. Physiol, 258:408-C415,
1990) and atherosclerosis. (Nakaki et. al., Biohem & Biophys, Res. Commun,
158: 880-881, 1989, and Lerman ete. al, New 15   Eng. J. of Med 325:
997-1001, 1991). Increased levels of endothelin have been shown after
coronary balloon angioplasty (Kadelet. al. No. 2491 Circ. 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 J. 20
of of Pharm, 154: 227-228 1988, LaGente, 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 et. al, Third International
Conference on Endothelin, 1993, p. 



34 and ARDS (Adult Respiratory Distress Syndrome), Sanai et. al, Supra, p.
112. 25                Endothelin has been associated with the induction of
hemorrhagic and necrotic damage in the gastric mucosa (Whittle et. al., Br.
J. Pharm, 95: 1011- 1013, 1988); Raynaud's phenomenon. Cinniniello et. al.,
Lancet 337: 114115, 1991); Crohn's Disease and ulcerative colis, Munch et.
al, Lancet, Vol. 339, p. 381; Migraine (Edmeads, Headache, Feb. 1991 p
127); Sepsis (Weitzberg et.al., 30   Circ, Shock 33: 222-227, 1991; Pittet
et. al, Ann, Surg, 213: 262-264, 1991), Cyclosporin-induced renal failure
or hypertension (Eur. J.Pharmacol, 180: 191- 192, 1990, Kidney Int, 37:
1487-1491, 1990) and endotoxin shock and other endotoxin induced
diseases(Bichem,Bio 161: 1220-1227, 1989, Acts, Physiol, Scand. 137:
317-318, 1989) and inflamnatory skin diseases. 35   (Clin Res. 41:451 and
484, 1993).    3 Endothelin has also been implicated in preclampsia of
pregnancy Clark et. al., Am, J,  Obstet, Gynecol, March 1992, p. 962-968;
Kamor et.al, N Eng. J. of Med, Nov 22, 1990, p. 1486 1487; Dekker et aL,
Eur J. Ob. and Gyn. and Rep. Bio, 40 (1991) 215-220; Schiff et. al., Am J,
Ostet, Gynecol. Feb 1992, p. 5   624-628; diabetes mellitus, Takahashi et
al, Diabetologia(1990) 33:306-310; and acute vascular rejection following
kidney transplant, Watschinger et. al., Transplantation Vol. 52, No. 4, pp.
743-746. Endothelin stimulates both bone resorption and anabolism and may
have a role in the coupling of bone remodeling. Tatrai et. al
Endocrinology, Vol. 10   131, p. 603-607. Endothelin has been reported to
stimulate the transport of sperm in the uterine cavity. Casey et.al, J.
Clin. Endo and Metabolism, Vol. 74, No. 1, p. 223-225, therefore endothelin
antagonists may be useful as male contraceptives. 



Endothelin modulates the ovarian/menstal cycle, Kenegsberg, J of Clin.
Endo, 15   and Met., Vol. 74, No. 1, p. 12, and may also play a role in the
regulation of penile vascular tone in man, Lau et.al., Asia Pacific J, of
Pharm., 1991, 6;287-292 and Tejada et. al J. Amer. Physio, Soc. 1991,
H1078-H1085. Endothelin also mediates a potent contraction of human
prostate smooth muscle, Langenstroer et. al., J. Urology, VoL 149, p.
495499. 20                Thus, endothelin receptor antagonists would offer
a unique approach toward the pharmacotherapy of hypertension, renal
failure, ischemia induced renal failure, sepsis-endotoxin induced renal
failure, prophylaxis and/or treatment of radio-contrast induced renal
failure, acute and chronic cyclosporin induced renal failure,
cerebrovascular disease, myocardial ischemia, angina, heart failure,
asthma, 25   atherosclerosis, Raynaud's phenomenon, ulcers, sepsis,
migraine, glaucoma, endotoxin shock, endotoxin induced multiple organ
failure or disseminated intravascular coagulation, cyclosporin-induced
renal failure and as an adjunct in angioplasty for prevention of
restenosis, diabetes, prcclampsia of pregnancy, bone remodeling, kidney
transplant, male conntraceptives, infertility and priaprism and 30   benign
prostatic hyperrophy. SUMMARY THE INVENTION This invention comprises indane
and indene derivatives represented 35   by Formula (I) and pharmaceutical
compositions containing these compounds, and their use as endothelin
receptor antagonists which are useful in the treatment of a variety of
cardiovascular and renal diseases including but not limited to:    4
hypertension, acute and chronic renal failure, cyclosporine induced
nephrotoxicity, stroke, cerebrovascular vasospasm, myocardial ischemia,
angina, heart failure, atherosclerosis, and as an adjunct in angioplasty
for prevention of restenosis. 



This invention further constitutes a method for anragonizing S   endothelin
receptors in an animal, including humans, which comprises administering to
an animal in need thereof an effective amount of a compound of Formula (I).
10 The compounds of this invention are represented by structural Formula
(I);                   [err]    5 [err] is hydrogen, [err] Br, F, I, Cl or
[err] wherein the [err] may be unsubstituted or substituted by OH, methoxy
or halogen; [err] is independently hydrogen or [err] 5               [err]
is independently hydrogen, [err] or [err] all of which may be unsubstituted
or substituted by one or more OH, [err], halogen or [err] or [err] is
[err]; [err] is hydrogen. [err] [err] 10  [err] [err] is [err] divalent
[err] divalent [err] or phenyl, all of which may be unsubstituted or
substituted by one or more [err] COOH, halogen, or R9 may be [err] or
[err]; [err] is R3 or R4; 15               [err] is hydrogen, Ar, [err] all
of which may be unsubstituted or substituted by one or more OH, [err] or
halogen; R12 is hydrogen, [err] or [err] 



X is [err] or [err]; 20               Y is [err] or [err]; Ar is: [err]
naphthyl, indolyl, pyridyl, thienyl, oxazolidinyl, oxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, triazolyl, tetrazolyl; imidazolyl, imidazolidinyl,
thiazolidinyl, isoxazolyl, oxadiazolyl, thiadiazolyl, morpholinyl,
piperidinyl,    6 piperazinyl, pyrrolyl, or pyrimidyl; all of which may be
unsubstituted or substituted by one or more [err] or [err] groups; A is
C=O, or [err]; B is [err] or [err]: 5               [err] and [err] are
independently hydrogen, [err] alkynyl, OH, [err] 10  [err] on contiguous
carbons; [err] is [err] or [err]; q is zero, one or two; n is an integer
from 0 to six; mis 1,2 or3: 15  and the dotted line indicates the optional
presence of a double bond; or a pharmaceutically acceptable salt thereof;
provided that * R2 is not hydrogen when X is [err]; when the optional
double bond is present there is only one [err] and there is no P1 and P2 is
not NR6R9Y; 20             when the optional double bond is present and
[err] is attached to the double bond, X is not [err]; 



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 n is not 0, X
is 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-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;[err] 1,3- 35            diphenylindane;
5,6-dimethoxy-1,3-dimethoxyindene; 13-bis(4,5-
dimethoxy-2-hydroxyphenyl)-5.6-dimethoxyindane; 1,3-bis(3,4-
dimethoxyphenyl)-5,6-dimethoxyindane; 1,3-diphenyl-2-    7 methoxyidene,
1,3-diphenyl-2-ethoxyindene, 5-fluoro-2-methyl- indene-3-acetic acid; and
further provided that compounds wherein: [err] is [err] or [err] or 5 .
[err] [err] and [err] are independently hydrogen, [err], OH, [err] [err]
the methylen groups of 



[err] may be unsubstitured or substuted by one or rnor [err] 15   groups;
[err] is hydrogen, [err] [err] wherein the [err] alkoxy may be
unsubstituted or substituted by OH, metoxy or halogen; R6 is independently
hydrogen or C 4Wakyl; 20                R7 is independently hydrogen, C1
.6aky or (CH2)nAr, R8 is hydrogen, Rt1p CO2H9 P03H2, P(O)(OH)R7 or
teOamzole; RI is Cj-~ajrlj, C2.,1akenyl orphcnyl all of which may be
unsubstituted or substituted by one or moe OH, N(R6)2. COOK, halogen or
XC1. 58lky1; 25                R1o is R3 or R4; RII is C..adkyl, C2.8ulJeyL
C2.-alkynyl all of which may be unsubsadtued or substituted b one or more
OH. CH20  N(R6)2 or halogen: K is =cC2)n    R6 N Ot6r S(O)cp .Y is CH3
or-rCH2X(Cfz2)0AM    8 Ar is: 4 R~~~4                                 A Rs
5                      (a3                            (b) naphtbyl,
indolyl, pyridyl or thienyl, oxazoldinyl. oxazolyl, thiazolyl, isodtxlyl,
pyrazolyl, triazolyl, teuazolyl, imidiolyl, iidazolidilyl, thiazlidinyl,
isoxaolyl, oxadiazolyl, thiadiazolyl, morpholinyl, piperidinyl. piperainyl,
pynolyl, 10   or pyrimidyl all of which may be unsubstituted or substituted
by one or more R3 or R4 groups; 



A is C=O, or (C(R6)m; B is -CH2- or -0-; Z1 and Z2 are independently
hydrogen, 15   Ci-salkt C  gallkenyL C2.gadkynyl, OH, Cl8ga2koxy.
S(O)qC.al-fkyl, N(R6)2, Br, F. I, Cl, NHCOR6, -X(CH2)Rg8, phenyL benzyl or
C3.cyCIoakl wherein the Cl.galkyl, C2ga8kenyl or C.allynyl may be
optionally substiuted by COOHK OM, CO(CH2)nCH3. CO(CH2)nCH2N(R6)2, or
halogen; or Z1 and Z2 together may be -0-A-C. on 20   contiguous carbons;
Z3iZ1 i orXRY; q is zero, one or two; n is an integec from O to six; m is
1, 2 or 3; ar excluded. 25 Also included in the invention art
phanmaceudcally acceptable sat cpiexes. All alkyl, alkenyl, alcynyl and
tikoxy groups may be straight or branched. The term "halogen" is used to
mean iodo, fluoro, chloro or bromo. 30 Akyl groups may be substituted by
one or more halogens up to perhalogenation. The compounds of the present
invention may contain one or more asrmmetric carbon atoms and may txist in
racemic and optically active fom- All of these compounds and
diastercoisomen aem contemplated to he within the scope    9 of the present
invention. Prefered compounds are those wherein R I is X(CH2)nAr, (Ar is
(a) or (b)), dihydrobenzofuranyl, benzodioxanyl, cyclohexyl, Cl4alkyl; R2
is (a), (b) 



C14alkyl, indolyl or hydrogen; R3 and R5 are independently hydrogen, OH, 5
CI.5alkoxy, halogen, -01..4alkyl phenyl, RI1C02R7, C;, 4alkyl, N(R6)2,
NH(CO)CH3, -X(CH2)nRg, -XR9 pyridyl, phenyl or S(O)pCI-5alkl; R4 is
hydrogen, OK, CISalkoxy, halogen, C014alkyl, N(R6)2, NH(CO)CH3 or
S(O)pC165aLkyl; Z1, Z2 and Z3 are independently XR9Y, bentyl, hydrogen, OH,
C:j5alkoxy, -N(R6)2, S(O)qCgallyl, NHCOR6, X(CH2)nR8 or halogen, or Zl 10
and Z2 together may be -04A-0 on contiguous carbons; P1 and P2 ac
indcpendently hydrogen, CO2H or zetazole; Ar is (a), (b1, phenyl, or
pyridyl; X is (CH2z)n or oxygen. More prefemTed are compounds wherein R3 is
hydrogen or - X(CH2)nRg, R1IC02R7; I4 and R5 are independently hydrogen,
OH, 15   C1..aLkoxy. SC15alkyl, F, Br. C1.3alkyl or 1412; Z1 and Z3 am
hydrogen and Z2 is hydrogen, OH, CI.Salkoxy, halogen, X(C0H)nR8, NH2,
benzyl, NH(CO)C!H3, or Z1 and Z2 together may be O-A-0 Most preferred are
compounds wherein RI1 is (b) and R2 is (a) or (b); A is CH2. B is -C-;
there is no optional double bond; RI and XR2 are trans to 20   PI; Z2 is
OH, C1.5alkoxy, -OCH2CHCH2 or hydrogen, Z1 is hydrogen; R3 is XAr,
hydrogen, X(CRH)qCOOH X(CH2)qCONR7SO2RI 1 or CHCHMC02L  R4 is hydrogen,
substituted phenyl, or C 1.2aLkoxy; and R5, R Io and P2 axe hydrogen, Also
included are the following compounds: 25 (+)
(VS,2R,3S)-3-(2-Carboxymethoxy-4-methoxyphenyl)-1-(3,4-
methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-coxylic acid; (IRS, 2SR,
3RS)-3-(2-[(4-Carboxypyridin-3-yl)oxy-4- methoxyphenyl]-1-(3,4- 30
methylenedioxyphenyl)-5-(prop-l-yloxy)indane-2-carboxylic acid disodium
salt; (+) (1S, 2R, 3S>3-[2-(2-Hydroxyeth-1-yloxy)-4methoxyphenyl]-1-(3,4
methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-carboxylic acid,
dicyclohexyiamine sahr  



10 (IS, 2R&
3S)-3-[(2,2-dimethylpropanoyloxymethoxycarbonymcthoxy)-4-ithoxy-
phenyl]-1-(3,4-methylenedioxyphenyl)-5-(prop-1 ylooy)indane-2-carboxylic
acid sodium salt. 5               The present invention provides compounds
of Formula (I) above R Xx  RIO R2 10 which can be prepared by a process
which comprises: a)   reacting a compound of Fomula (2) wherein X is
C1.5alkyl z2O2X 15 (2) with a substituted benzaldehyde or aldehyde of
Formula (3). 20                                   D-CHO (3)    whereifi D
is Ar or (c) as defined liiiFormula I, in a suitable solvent such 'as
benzene with a catalyst guch as piperidinium acetate at reflux to provide a
compound of Formula (4). zi Z2  H G02x 5                             43 (4)
Cyclization of compound (4) in the presence of a suitable Lewis acid 



such as titanium tetracholoride or aluminum chloride or alternatively when
Z is 3- 10   OR (meta)(where R is Cj-Salkyl, or benzyl), riflluoroaccdc
acid, provides an ilWanone of the Formula (5). Z2 4t=02C0X 4    ~D (5) 15
Dehydrogenadon wit 2,3-dichloro-5,&dicyano-1,4-benzoquinonc in an
appropriate solvent or alternatively bromination with pyridinium
hydrobromide peibromide in dichlrometane followed by treatment with 1,5-
dianbicyclo(4,3,0]non-5-cne provides indenones of Formula (6). 20 zi
0 Z2    CO2X 4.          Dr (6) .    2 b) Alternatively, a compound of
Formula 6 wherein Z1 Z2 and Z3 are hydrogen and D    N  Z          (CH2)m O
R4 5   can be prepared by teatment of 2-bromobenzoic acid-with two
equivalents of n- butyllithium in a solvent such as tetahydrofurn under
argon at -78SC followed by the addition of an acid chloride of Formula (7):



0 Cl      XX(C~I       H2)m 10
(7)~~~~~~~ R4 10
(7) provede a compound of Formula (8?;. e               / ~~~~~(CH2). R. 5
......................... ~~~~~~~(8) Treatment of compounds of type (8) wit
thionyl chloride at reflux gives an acid chloride which can be isolated by
concentradon under reduced U         . ..t    13 pressure: This acid
chloride can then be treated with diethyl magnesium malonate in a solvent
such as ether to give a compound of Formula (9): C02X 0~~ 10~~~~~~~~~~ R4
(9) Reaction of a compound of type (9) at reflux with 5% aqueous sodium
carbcnate gives compounds of Formula (10): 10 0 0C2X 



A4 (10) c) Treatrment of an indenone of Formula (1O1: 15 .zi z
~~C02X 4~ ~~Z or    14 wherein Zj, Z21 Z3 and R1 arm as defined for formula
I or a goup convertablk to them, with an organomagnesium compound of
Formula (12) wherein R2 is defined for 5
R2(Ct2)nMgBr                   (12) Formula I or a group convertable to it,
in a suitable solvent provides compounds of Formula (13): OH 10
ZS          (CH2)nR2 (13) Saponification of compounds of Formula (13) using
sodium hydroxide in 15   aqueous methanol followed by reduction with
triethylsilane and boron trifluomide etherate in a suitable solvent such as
dichloromethane at 0C affords racemic compounds of Formula (14). Z  h
0O2H Z           (CH2)nR2 20
(14) Conjugate addition of nucleophiles to an ester derived from Pormula
(14), followed 



by saponification affords compounds of Formula (I) having an RIO 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 subsquent saponification affords compounds of Formula (1) in which
neither RIo substituent is hydrogen. Reduction of compounds of Formula (13)
with niethylsilane and boron trifluoride etherate in a suitable solvent
such as dichloromethane at 0C 30   followed by hydrogenation with hydrogen
gas under pressure at approximately 60    15 psi in thS presence of a
suitable catalyst such as 10% palladium on charcoil affords compounds of
Formula (15): 4          R Zz    C02X Z3          (nH2)nR2 5
(15) Alkylation or acylation of the ester enolate derived from Formula (15)
affords compounds wheein PI and P2 are as defined in Formula (1). 10
Alternatively, hydrogenaton of compounds of Formula (13) with hydrogen gas
under pressure at approximately 60 psi in the presence of a suitable
catalyst such as 10% palladiun on charcoal in a suitable solvent such as
ethyl acetate or methanol containing 1-5% acetic acid affords compounds of
Formula (15). Treatment of these compounds with a base such as sodium
hydroxide in a 15   suitable solvent such as aqueous ethanol provides
race-mic compounds of Formula (16): 1{ RI C2 4<aC~11O H 



4-3       (CH2)nf2 (16) 20   whin Z1 Zm and Z3 are hydrogen; RI = R2; and n
is 0. Treatment of compounds of Formula (13) with triethylsilane and boron
nifluoride ethenute in a suitable solvent such as dichloromethane at 0C
followed by reaction with samarium 1 iodide in a suitable solvent such as
tevahydrofumn and then saponification, provides compounds of Fonnula (17)
25 ( (17)    16 With appropriate manipulation and protection of any
chemical functionalites, synthesis of the remaining compounds of the
Formula (J) is accomplished by methods "anogous to those above and to those
described in the 5   Experimental section. In order to use a compound of
the Formula (I) or a pharmaceutically acceptable salt thereof for the
treatment of humans and other marmnals it is normally formulated in
accordance with standard pharmaceutical practice as a phamacutical
composition. 10                Compounds of Formula (1) and their
phamaceutically acceptable salts may be administered in a standard manner
for the treatment of the indicated diseases, for example orally,
parenteally, sublingually, transdermaliy. retally, via inhalation or via
buccal administradon. Compounds of Formula (I) and their pharmceuically
acceptable 15   salts which are active when given orally can be formulated
as syrups, tablets, capsules and lozenges. A syrup formulation will
generally consist of a suspension 



or solution of the compound or salt in a liquid carrier for example,
ethanol, peanut oil, olive oil, glycerine or water with a flavouring or
colouring agent. Where the composition is in the form of a alet, any
pharmaceutical carmer routinely used for 20   preparing solid formulations
may be used. Examples of such carriers include magnesium stearate, terra
alba, talc, gelain, aar. pectin, acacia, stearic acid, strch, lactose and
sucrose. Where the composition is in the form of a capsule, any routine
encapsulation is suitable, for example using the aforementioned carriers in
a hard 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 consideed, for example
aqueous gums, celluloses, silicates or oils and  e incorporamed in a soft
gelatin capsule shell. Typical parenteral compositions consist of a
solution or suspension of the compound or salt in a sterile aqueous or
non-aqueous carrier optionally 30   containing a parnrtrally acceptable
oil, for example polyethylene glycol, polyvinylpyrrolidone. lecithin,
amachis oll,or sesame oil. Typical compositions for inhalation are in the
fonm of a solution, suspension or emulsion that way be aintered as a dry
powder or in the form of an aerosol using a conventional propellant such as
dichlomfluotomethanc o5 35   uichlorofluoromedane. 4    17 'A typical
suppository formulation comprises a compound of Formula (1) or a
phanmaceuically acceptable salt thereof which is active when administered
in this way, with a binding and/or lubricating agent, for example polymeric
glycols, gelatins, cocoa-butter or other low melting vegetable waxes or 5
fats Oa their synthetic analogues. 



Typical transdenmal formulations comprise a conventional aqueous or
non-aqueous vehicle, for exmple a cream, oinnent lodon or paste or are in
the farm of a medicated plaster, patch or membrane. Preferably the
composition is in unit dosage form, fat example a 10  tablet, capsule or
metered aerosol dose, so that the patient may administer to thernselves a
single dose. Each dosage unit for oral adminisration contains suitably from
0. 1 mg to 500 ng/Kg. and preferably from I mg to 100 mg/Kg. and each
dosage unit for parenteral administration contains suitably from 0.1 mg to
100 mg, of a 15   compound of Formula (1 or a pharaceutically acceptable
salt thereof calculated as the free acid. Each dosage unit for intranasal
administraxion contains suitably 1- 400 mg and preferably 10 to 200 mg per
peson. A topica] fomulation contains suitably 0.01 to 1.0% of a compound of
Formula (1). The daily dosage regimen for oral adinisrttion is suitably
about 20   0.01 mg/Kg to 40 mgtKg, of a compound of Formula (I) or a
pharmaceutically acceptable salt thereof calculated as the fre acid. The
daily dosage regimen for parenteral administration is suitably about 0.001
mg/Kg to 40.mgfKg, of a compound of the Formula (I) or a pharmaceutically
acceptable salt thereof calculated as the free acid. The daily dosage
regimen for intranasal administradon 25   and oral inhalation is suitably
about 10 to about 500 mg/pern. The active ingredient may be aLinistered
from I w 6 times a day, sufficientto exhibit the desired activity. No
unacceptable toxicological effects ae expected when compounds of the
invention are administered in accordance with the present invention. 30
The biological activity of the compounds of Formula (1) are demonstrated by
the following tests: I.    Binding Assay A)   Menmbne EP =tjon 35
Rat cerebellum or kidney cortex were rapidly dissected and frozen 



immediately in liquid nitrogen or used fresh. the tissues, 1-2 g for
cerebellum or 3-5 g for kddney cortex. were homogenized in 13 mls of buffer
contining 20mM    i8 Tris HCl and 5mM EDTA, pH 7.5 at 40C using a
motor-driven homogenizer. IThe homogenates were filtered through
cheesecloth and centrifuged at 20,000 x g for 10 minutes at 40C. The
supernatant was removed and centrifuged at 40,000 xg for 30 minutes at 4C.
The resulting pellet was resuspended in a small volume of buffer 5
containing 50 mM This, 10 mM MgC12, pH 7.5; aliquotued with small vials and
frozen in liquid nitrogen. The membranes were diluted to give 1 and 5 mg of
protein for each tube for cerebellum and kidney cortex in the binding
assay. Freshly isolated rat mesenteric artery and collateral vascular bed
were washed in ice cold saline (on ice) asnd lymph nodes were removed from
along 10  the mjor vessel. Tlen, the tissue was homogenized using a
polytron in buffer containing 20 mM Tris and 5mM EDTA, pH 7.5 at 4C in 15
ml volume for -6 gm of mesenreric artery bed. The homogenate was strained
through cheesecloth and centrifuged at 2,000 xg for 10 mn. at 40C. The
supernatmnt was removed and cennrifuged at 40,000 xg for 30 mmn. at 40C.
The resulting pellet was resuspended 15   as explained above for cerebellum
and kddney cortex. Approximately 10 mg of membrane protein was used for
each tube in binding experiments. B)    125I2lET-L.inding PrtopLa
[12511ET-1 binding to membranes from rat cerebellum (2-5 mg protein/assay
tube) or kddney cortex (3-8 mg protein/assay tube) were measured 20   after
60 minutes incubation at 30C in 50 mM Tris HCI, 10 muM MgC12, 0.05% BSA, pH
7.5 buffer in a total volume of 100 n. Membrane protein was added to tubes
containing either buffer or indicated concentration of compounds. [125IJET-
1 (2200 Ci/mmol) was diluted in the same buffer containing BSA to give a
final 



concentration of 0.2-0.5 nM ET-I. Total and nonspecific binding were
measured in 25   the absence and presence of 100 aM unlabelled ET-1. After
the incubation, the ractions were stopped with 3.0 ml cold buffer
containing 50 mM Tris and 10 mM MgCl2, pH 7.5. Membrane bound radioactivity
was separated from free ligand by filtering through Whatman GF/C filter
paper and washing the fiters 5 times with 3 mil of cold buffer using a
Brandel cell harvester. Filter papers were counted in a 30   gamm  counter
with an efficiency of 75%. ICso's for tie compounds of this invention range
ft~m 0.1 nm to 50 nr L.    ILn Yi; Yascular Smooth Muscle Activity Rat
aorta arc cleaned of connective tissue and adherent fat. and cut 35  into
ring segmenq4 approximately 3 to 4 wn in length. Vascularings ae suspended
in orgah bath chambers (10 ml) containing xCrebs-bicarbonatc solution of
the following composition (millimolar): NaCG, 112.0; KC1, 4.7; KH2PO4, 12;
19 MgSO4;- 1.2; CaCI2, 2.5; NaHCO3, 25.0; and dexmse, 11.0. Tissue bath
solutions are maintained at 371C and aerated continuously with 95% 021 5%
C02. Resting tensions of aorta are maintained at i g and allowed to
equilibrate for 2 his., during which time the bathing solution is changed
every 15 to 20 min. Isometric tensions 5 are recorded on Beckman R-611 1
dynographs with Grass FF03 force-displacement transducer. Cumulative
concenuution-response curvcs to ET- 1 or other contractile agonists are
constructed by the method of step-wise addition of the agonist. ET-I
concentrations are increased only after the previous concentration produces
a steady-state contractile response. Only one concentration-response curve
to ET- 1 is 10   generated in each tissue. ET receptor antagonists are
added to paired tissues 30 mi prior to the initiation of the
concentration-response to contracile agonists. EI- 1 induced vascular
contractions are expressed as a percentage of 



the response elicited by 60 mM KCI for each individual tissue which is
determined at the beginning of each experiment. Data are expressed as the
mean  S.E.M. 15   Dissociation constants (Kb) of competitive antagonists
were deterTnined 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 ar illustrative and ar nor limiting of the compounds
of this invention. 20 EXAMPL I r -) (
S.2R.3S)-3-(2-Cabxyethgxy-4met!ox2phenyfll-t-3.4-.
rnehylenedioxyphnflyl-5-(=ron--vjoxy)indane-2-carboxylic acid 25   a)
3-Prop-1-yloxyjacetophenone. To a slurry of NaH (13.84 g, 0.58 mol) in dry
DM1 (50 mr.) at o0C. was added a solution of 3-hydroxyacetophenone (50 g,
0.37 mol). After stining for 30 min. 1-iodopropane (70 mL, 0.72 mol) was
added and the mixture sdred overnight at room temperature. The mixture was
diluted with dry DMF (50 mt) and further NaH (2.77 g, 0.12 mol) added
followed by 1- 30   iodopropane (23 mL, 0.24 mol). After I h. TLC indicated
that the reaction was complete and the product was cautiously quenched with
6M HCIl and extracted with EtOAc. The EtOAc extract was washed successively
with H20, 10% aqueous NaOH and then brine. After drying (MgSO4), filtraon
and evaporation gave the title compound (65 g, 98%) as a light yellow oil
which was used without further ' 35   purification. Anal.  akc. for C11
1H1402: C,74.13; H, 7.89. Found: C, 73.85; 4;     H, 7.86.    20 b) Meftyl
3-(PE=p-1-vloxv)benzovlacetaLe To a suspension of NaH (12 g, 0:5 mol) in
dry dimethyl carbonate (50 rLu) was added slowly a solution of 3-(?rop-  - 



yloxy)acetophenone (65 g, 0.37 mol) in dry dimethyl carbonate (100 mL).
During the addition the exothermicity of the reaction caused refluxing.
Following the S   addition the mixture was stidred mechanically overnight
and was then quenched cautiously with 3M HCQ and extracted with EtOAc. The
EtOAc extract was washed successively with H20, 5% aqueous NaHCC03, H20 and
brine. After drying (MgS 04), filtration and evaporation gave a yellow oil
(82 g, quantitative) which was used without further purification. 10 c)
Merhyl-(3.4-merhvenedoxynhenvl)-2-E3-(prop--vloxQ- benzoX11=pMQ=To a
solution of methyl 3-(prop-1-yloxy)benzoylacetate (10 g, 4.2 nmol) in
bcnzene (50 mL) was added 3.4-methylenedioxybenzaldehyde (6.36 g, 4.2
mrnol) followed by piperidine (0.42 mL, 0.2 mnmol) and glacial acetic acid
15  (8 drops approx.). The mixture was refluxed for 2 h. and the voladles
rcmovvd in vacua to give methyl 3-(3,4-methylenedioxyphenyl)-2-[3 -(prop-
1-yl6xy)-benzoyllpropenoate (7.4 g, 48%) as an off white solid after
tritradon with methanol (m. p. 122-1230C). Anal. Calc. fr C21 H2006: C,
68.47; H, 5.47. Found: C, 68.81; K,5.49. 20 d) Methv
(IlRS.2SR)-l-(3.4-Methvlenediovnhrenyh.5-(pron-1yoxy)-3-oxo- indane-2-c
axyvl ate. Methyl 3-(3.4-mcthylenedioxyphenyy)-2-(3(prop-1-y1loxy)-
benzoyljpropenoate (7.4 g, 2.0 unol) was dissolved in trifluoroacetc acid
(50 mL) at O(C and the mixture sired at room temperature for 20 min. The 25
uifluoroaceic acid was removed in vacuo to give the title compound (6A g,
87 %) as a white solid after trituration with warm isopropanol m. p. 106-
180C Ansi. Calc. for C21 H2oO6: C, 68.47; H, 5.47. Found. C, 68.12; K 5.41.
e) Methyl 3%.4 Methvlenedioxygphenl)-64p-1-viloxyW I -oxo-indee-2- 30
carboxzylate. Methyl (IRS,
2SR)-I-(3,4-merhylenedioxyphenyl)-5-(prop-1-yloxyl.
3-oxo-indane-2-carboxylate (26.2 g. 71 mmol) was dissolved in wluene (250
mL) and DDQ (dichlorodicyano-quinonc) (16.5 g, 71 mrol) was added. TheiTe 



was heautd at 80C for 2 h. then cooled, filtered and the solvent rmoved in
vacua. The product was purified by flash column chromatography on silica
gel (cluant: 35   EtOAc/hexane, 20:80) to give the title compound as an
orange solid (11.3 g, 44 %); m.p. 125-126&C. Aal. Calc. for C6   H 1806: C.
68.85: '1. 4.95. Found: C, 68.45; H, 4.97.    21 f) Methyl
(1RS)-l-Hydroxy-I-(4-methoxy-2-methoxvmerhoxynvhenyl)-3-f34-
methylenedioxypheryl)-&6prop21-yloxy)indene-2-carboxvlate. To dry magnesium
turnings (1.7 g, 69 imnol) under an argon atmosphere was added pordonwise,
a S   solution of l-bromo-4-methoxy-2-methoxymethoxybenzere (16.8 g, 68
mmol) in 5% THF/ether (120 mL). The resulting
4-methoxy-2-methoxymethoxyphenyl magnesium bromide was added to a solution
of methyl 3-(3,4- mnethylenedioxyphenyl)-&6(prop-1-yloxy l
-oxo-indene-2-carboxylace (18.5 g, 51 mmol) in THF (400 mr) under an argon
atmosphere at 0OC. The resulting mixture 10   was allowed to warm to room
temperature and was stirrd for 10 min. The mixture was partitioned between
3M HCI and EtOAc . The organic extact was washed successively with H2O,
aqueous NaHCO3, H20 and saturated aqueous NaCI and dried (Na2SO4). The
solvent was rcmoved under reduced pressure, and the residue purified by
flash chromatography on silica gel (eluant: EtOAc/hexane, 1-200%) to 15
afford the title compound as a yellow oil (24.5 g, 91%). Aal. Cale. for
C30H3o30: C, 67.41;  ,5.66;. Found: .C, 67.21; H, 5.66. SEPARATION 20
Separation of (i) and (-) methyl (IRS)-1-HYdroxy-1-(4-mcthoxy.2-
methoxymethoxyphenyl)-3-(3,4-methylenedioxyphenyl)-6-(prop-
1-yloxy)indene-2- carboxylate was done on a column of cellulose
wis(3,5-dimethylphenyl carbamate) coated on silica gel (Daicel Chiralcel
OD); retention time for (+) 8.8 min. (CU]Z5D= 



+87.5O (c = 024, CH30H). Retention dine for (-) 14.5 nin. (a]25D3 +85.90 (c
25   0.21, CR301) HPLC dat column Chiralcel OD (DAICEL) 212 mm internal
diameter, 250 mm length: solvent Erhanol:Hcxane 60:40; flow rate 10
mLUmin.: injection: 1 g of racemate; detction UV = 405 zim 30   z]
(+)Meghyl (1  S 2S3S)-3-{$MethoZiy-2-metoXncthoxvnhenyl) 143.4-
methylenedigxypbenyl)-54poW-I-loxv)indane-2carboxyl re A prr vessel was;i!
charged with (+) methyl (1RS)-1-Hydroxy-1-(4-methoxy-2-  .
methoxyinetoxypheny-.3-(3,4-merhylenedioxyphenyl)-6-(prop-l-ytbxy)indene-2-
carboxylate (I g, 1.8 mmol) dissolved in a small volume of EtOAc ((25 ma)
and 35   10% palladium on activated carbon (93 mg). The resultiang solution
was stired   ' under an atmosphere of hydrogen for 120 hours and filterd.
The filtrate was concentrated under reduced pressure and the product
purified by column    22 chromatography on silca gel (eluant: EtOAc/hexane,
5-10%) to give the ficle compound as a white foam (0.80 g. 83%). (cc]25D=
+105.40 (c = 0.13, CH3QH). Ania. Cal. for (2306H3208: C, 69.22; H, 6.20.
Found: C. 68.95; Hi. 6.11 5   h) (-'itthvl (1
52S.SSY--(2-Hvdrov-mtethoxvnheny)- 1-(3.-4 mervjenedioxvpheny1)-54prp-
yne-2-arboxyL, To a solution of methyl
(1S,2S,3S)-3(4-Methoxy-2-mnethoxymethoxyphenyl)-1-(3,4
methylenedioxyphenyl)-5-(prop-1-yloxy)indanc-2-Carboxylate (0.7 g, 1.3
mmol) in methanol (10 mL) concentazed HC1 (0.1 nL) was added and it was
then heated to 10  reflux for 2 hI The solvent was then eliminated under
vacuum and the residue was purified by column chmmatogaphy on silica gel
(luantu EtOAc/hexane, 10-20%) to give the itle compound as a colorless
glass (0.50 g, 78%). [a25D= +1 16.00 (c = 0.18,CH30H).  al. Calc. for
C28H2807.1/2 120: C, 6927: H,,6.02. 



Found: C, 69.59; L 5.99. 15 i) L+  Methyl ( 2S
.3S)-3-(2-Carboethoxyniethoxv4methoxvphenvl- 1  .4
methvlenediovjenvl)-54-rop. I vyloxnindane-2-carboxylate. A solution of
methyl (1SJS,3S)-3-(2-hydroxy-4rmethoxyphenyl)-l-(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, 024 mmol) in a smll
volume of dry DMF at OOC The mixture was sted at O0C for 15 min. and ethyl
bromoacetate was then added (42 mg, 0.25 mmnol). The resulting mixture was
stinud at 0C for IL. The reaction was then quenched with dilute HCI and
extracted with EtOAc. The EtOAc extract was washed with water then brine,
dried (MgSW4). filtered and 25   evaporated. The product was purified by
column chromatography on silica gel (cluant EtOAc/hexane. 10-15%) to give
the tilde compound as a glassy solid (82 mg. 68%).Ic]ZSD= +1 16.00 (c =
0.45, CH301). Andl. Calc for C32 H3409: C. 68.32; H,6.09. Found: C, 67.98;
H, 6.09. .30  j) (+) (1S.2R-3S'-93-(2.Carsvmethgxy-4-metohenhyl).1-(3.4.
methylenedioxyghenyl)-5-(p=-lXaoxy)indne-2-cdarnbylic acid. To a solution
of merhyl (1S,2S,3S)-3-{2-carbothoxymethdoy-4-methoxyphenyl)p-1(3,4-
methylenedioxyphenyl)-S-(prop-1.yloxyfndane-2carboxyLae (20 mg, 0.04 mmol)
in dioxane (1 mL) was added 3 M NaOW solution (0.3 mL, 1 mmol). The
reaction .35   mixture was heated to reflux for 4 h and after cooling 4e
solvent was eliminaed in vacuo dissolved in water and acidified with 3N HCL
The resulting precipitate was collected by filtration and dried to give a
white solid (15 mg, 81%); u.p. 99-l02VC    23 [a25 -D +38.10 (c.= 0.22,
CR30H). Anal. Caic. for C29H28 09: C. 66.92; H, 5.42. Found C, 67.37; H,
5.32. 



EMPLE A .S           mpa^tAn-4methoxyt-2-tomet                  xbenzene,
a) I -Brorno-2!hydrox   t benzene, 3-Bwnno-2-hydroxy-6- methoxybenzoic acid
[T. de Paulis et. al. J. Mdr. Chemi, (1985), 28, 12634f2691 (5 g. 0.02 mol)
was heated in quinoline (200 niL) at 160 C for I h- On cooling, the 10
product was partitioned between Et20 and 3M Ha. The organic extract was
washed with water and brine Then dried (MgSO4), filtered and evaporated to
give the title compound which was reystallized from 5% ethyl acetatelhexane
(4 g, 97%); m.p. 40420C. jAnaL Caic. for 07H7 BrO2: C, 41.41; H, 3.48.
Found C, 41.39; H. 3.37. 15 b) 1-BromoQ-meth ox-methoxymethoxvbenzene. To a
suspension of NaH (2.5 g, 0.06 mol) in dry DMF (100 mL) at QC was added
solution of 1-bromo-2- hydroxy-4-methoxybenzene (10.6 g. 0.05 mol). After
sting at OOC for 30 m. bromomethyl methyl ether (7.8 g. 0.06 mmol) were
dropwise added The mixture 20   was waxmed to room temper2ure over 20 min.
and then stirred for 2 h, it was then quenched cautiously by the addition
of cold dilute HOC and exmacted with EtOAct Thc EtOAc exwact was washed
successively with; H20, 5% aqueous NaHCO3. H20 and fimaly brine. After
drying (MgSO4) filuation and evaporation gave liquid. The product was
purified by distillation- (850C. 0.2 mm Hg) to give the fide 25   compound
as a colorless oil (13.7 g, 97%). 1H NMR (CDC3) b 7.40 (d, 1 H, J = 8.9
Hz), 6.75 (d, i H, J = 2.8 Hz), 646 (dd, 1 H, J  8.9, 2.8 Hz), 5.23 (s. 2
H), 3.77 (s, 311), 3.52 (s, 3 H). 30       (IRS. 2S3RS-3-(2-(-H
;yeth-1:yoxvynvlJ l-3 mnYletndioxy*enyf-5-mon- -y j~jpdane-2        oyjic
acid, dicveloheaylamife sglt nip. 182-484C. 35     .  CaI. for C4194531Og:
C, 71.59; H, 7.77; N, 2.04. Found: C., 71.17; H, 7.66; N, 2.42. 



24 F.XAMPL-2A (+) (S. WR 3S)-3-r2-(2-Hvdroxyeth- I
-vXixYv-4-methoxvphenvl1- 1(3.4 methylenedioxyohenyfl-5-(proo-1
-vioxv)indane-2-carboxvlic acid 5   a) (i) MethvL(IS. 2R.
3S)-32r-(2-t-Burvidimethylsiox2yedh-l-vioxv)-4- methoxyphenyll.
4(3.4-methylenedioxyrhenryl)-5-(rp-1-yloxy~indane-2- carbgylnatelA solution
of methyl-(1S,2S,3S)-3-(2-hydroxy-4-methoxyphenyl)-l-
(3,4-methylenedioxyphenyl)-5-(.prop-1-yloxy)indane-2-caboxylate (3 g, 6
mmol) in dry DMF (36 mL) was added to NaMO (230 mg, 7 nuol. 80%) in a small
volume 10   of dyDMF at OC  The mixture was stirred at (PC for li min. and
2-t- butyldimechylsiloxyethylbronide was then added dropwise (1.65 g, 8
mmol). The resulting mixture was stizred at 0C for 3 h The reaction was
then quenched with dilute HO and extracted with EtOAc. The EtOAc exuract
was washed with water then brine, dried (MgS04), filtered and evaporated.
The product was purified by 15   column chromatography on silica gel
(eluant: EtOAc/hexane, 5-10%) to give the title compound as a colorless oil
(520 mg, 18%o based on recovery of pixnerized starting material). b)
Methyl-(+) (IS.2R  3S)-3-r2-(2-Hdroxyetrh-,1-yoxy)4-nmethoxyphenyll-1- 20
(3.4rnmehylenedioxvnenyl)-5-(pr-1-vloxylindane-2-cafroxvlae. To a solution
of (+) methyl-1S, 2R, 3S)-3-[2-(2-:-butykldiethylsiloxyeth-1-yloxy).4
mcthoxyphenyl]-1-(3,4-methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-
carboxylate (0.520 g, 0.74 mmol) in THE (10 niL) at RT, a 1 M solution of
tet-n- butylaznonium fluoride (2.5 mL) in THE was added. The reaction
mixture was 25   stirred at RT for 1 h. After concentration in vacuo, the
residue was partitioned between ether/ethyl wetate and water. The organic
layer was washed with brine, dried (MgSO4) and conccnu~e& The residue was
purified by flash colmn= 



chromatography on silica gel (cluanrv. 20-30% ethyl acetate/hcxane) to give
the title compound as a colorless foam (0.35 g. 82%). 30 ,   c (+  IS. 2R.
3S-3-22-Hydroxyeth-I-yvoxy-4-rneth2Xyphenl1j-1 -(3.4 K'
niethylenedioxyhnyl)-5-(=pop-vloxvyndane-2-carboxylic acid To a solution of
methyl-(1S,2R,3S)-3-[2-(2-hydroxyeth-1-yloxy)-4- mezhoxyphenyl)- 1-(3
,4-meth ylenedioxyphenyl)-5-(prop-1 -yloxy)indane-2- 35   carb'oylate (0.35
g. 0.67 mmol) in methahol/flIF 1/2 (15 mL) was added a 0.5 M *   LiOH
solution (5 mnL). The reacrionimixture was stirred at RT overnight. The
solvent was eliminated in vacuo the product dissolved in water and
acidified with    25 3N HC1.The resulting precipitate was collected by
filtration and dried to give a white solid (0.31 mg, 91%). ntp.
94-980C.[R]23 D= +73.160 (c -= 0.19, C30H) Ana. Caic. for C2gH29OBNa.11/8
H20: C, 63.47; H, 5.74. Found: C, 63.39; H, 5.66. 5 EXAMPLEI (IgS. 2SR.
3RS)-3-f2-r(4-Carboxypyrddin-3-yl)gxyl-4- snethoxypheny11-t
-(3.4-mtblnedovleflThi xh 5(rp I-lx~ndan- carbox&YliC Acid disodiumn sAlt:
10 A) Melhvy (IRS. 2SR
3RS)-3-r2-r(4-EFlnylpydidin-3-vIhoxyj-4-methoZyphenvll-
1-(3.4-methvlenedioxynhenvl)-54pro--l-yloxyuindane-2.carboxylate To a
solution of Methyl (iRS, ZSR, 3RS)-3-(2-hydroxy-4-methoxyphenyl)-1-(3,4 15
methyienedioxyphenyl)-5-(prop-1-yloxy)indane-2-carboxylate (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 nmmol). The reaction mixture was heated to
reflux under argon for 2 h. After cooling to room temperature 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
solvent was removed in vacua and the residue purified by flash column
chronmatography (silica gel, gradient eluton from 10% to 20% ethyl
acerate/hexanes) to afford the tile compound (128 cng, 42%). 25   b) Methyl
(ORS. 2SR. 3RS)h3-r2-4Canhoxvdifl-3-vPyl- methoxyphenvll-I
-(3.4-methylenedioxvphenvl)-5-(prop- I yvloxv)indane-2- carboxylate To a
solution of Methyl (lRS, 2SR., 3RS)-3-12-((4-formylpyridin-3-yl)oxy]-4- 30
methoxyphenyl]-1-(3,4-methylenedioxyphenyl)-5-(pOp-l-yloxy)indane-2-
carboxylate (128 mg. 0.24 mrnol) in t-BuOH (10 wi) was added a solution of
NaClO2 (34 tng, 0.28 mmnl) and NI12S03H (40 mg, 0.42 tnmol) in water (6mL).
The reaction mixntre was swrred 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 (MgS04). The solvent was removed in vacua
the residue was purified by flash column chromatography (silica gel, 25%
ethyl acetatethexanes containing 5% of acetic acid) to afford the title
compound (90 mg, 69%).    26 c) (IRS: 2SR,.3RS)-3-f2-J 4Carboxypvddin-3.y
y--erhoxvpheaAd- 14-3.4-
Methvlenediox'vhenyI)-5-ron-I-yloxy)indane-2-carbopxylic acid disodium salt
To a solution of Methyl (IRS, 2SR,
3RS)-3-[24[(4-Carboxypyridin-3-yl)oxy]-4. 5
methoxyphenyl]-l-(3,4-methylenedioxyphenyl)-5-(prop-1-yloxy)indane-2-
carboxylare (90, 0.15 mmol) in isopropanol (2 mL) was added IM aqueous NaOH
(0.3 mL, 0.3 mmol). The resulting mixture was heated to reflux for 12 h,
then 



concentrated under reduced pressure. The residue was partitioned between
dilute HCI and ethyl acetate. The ethyl acetate extract was washed with
water and dried 10  (MgSO4). The solvent was removed in vacuc and the
residue was purified by flash column chromatography (silica gel, 30% ethyl
acetate/hexanes containing 5% of acetic acid) to afford the title compound
(65 rag, 74%); m.p. 220-222;aC (dec.) (disodium salt). 15i
EXAM& 2.2-Dimethvropanovlorxnechyl nlHS.2SR.3RS)-3-(2-caoxethox.X4.
methgoxnhenvl)- l 3.4-methylenedioxypgzyI'-5-(prop- 1 -vloxyindane-2-
carbxylte sdum-ai 20   a)    22j-hethvRpanpjyloxTnethyl
(1RS-2SR3RS'-3-(2thvdsoxE-4:
rethoxyphonvl)-1-(3.4-methvlenediogxhenytY-5r-I 1yloxU ndane-2-
(1RS,2SR,3RS)-3-(2.hydroxy-4rnethoxyphenyl)4 -(3,4
methylenedioxyphenyl)-5-(prop 1-yloxy)indane-2-carboxylic acid potassium 25
salt (125 mg, 0.54 mmol) (obtained by weannent of the corresponding acid
with KHCO3 (54 mg, 0.54 wnnol)) was dissolved in DMF (3 rId) and
pivaloyloxymethyl iodide (0.54 mmol) (prepared from pivaloyloxymethyl
chloride (73 mg, 0.54 mmol) and excess sodium iodide in acetone) added. The
reaction mixture was strred overnight and then partitioned between dilt HO
and 30   ethyl acetate. The organic layer was washed with water and bine
then dried (MgS04 anhyd.) filtered and evaporated. The product was pwified
by coltmn chrowarography to provide the ile compound (120 mg, 77%) as a
colorless oil. b)    2.2-DimjthyXropanogylxvmejeth  (1RS, z2R. 3ER;S-34f2-
35   carbobenzyloxvmerhoxv-4methoyphenyl)-I -(3.4-methvlenediotyqheryn).5.
(pmRp I -yioXyuindane-2-carboxylate.'                                a
22-Dizethylpropanoyloxymethyl (1RS,2SR,3RS)-3-(2-hydroxy-    



27 4-methdxyphenyl) 1-(3,4-methylenedioxyphenyl)-5-(prop- 1-yloxy)indane-2-
carboxylate (280 mg, 0.5 inmol) in dry DMF (3 ml) was added to NaH (18 mg,
0.6 nmol) in a small volume of dry DMF. The maixture was stined at RT for
20 min. then benztyl bromoacetate (137 mng, 0.6 mmol) was added. After
stiring 5   for 1.5 h the product was pardtioned between 3M aqueous HCI and
ethyl acetate. The organic layer was washed with water then brine, dried
(MgSO4 anhyd.) filtered and evaporated to give an oil. The product was
purified by column chromatography to provide the title compound (240 mg,
66%) as a colorless oil. 10   c)    2.2-DimethylppanovloxethvI
(IRS1SR.3RSM-3-(2- carboxvrnethoxy-4-methoxyvhenvl)-
1-(3.4-methvlenedioxvnhenyfl-5-(rop- I- vloxvindane-2-carbgxylic acid.
2,2-Dimethylpropanoyloxymethyl (1RS.2SR.3RS)-3-(2-
carbobenzyloxnymethoxy-4-methoxyphenyl)- 1 -(3.4-mechylenedioxyphenyl)-5-
15  (prvp-1-yloxy)indane-2-carboxylate (240 mg, 0.3 mmol) was dissolved in
a 2:1 mixture of ethyl acetate and ethanol (3 ml) and then 50 mg of 1OTPdIC
was added. The mixture was stired at room temperature under an H2
atmosphere 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 (1 80 mg, 86%) as a
colorless oil. Mh (exact mass) (M+Na)t*: .647.2335 (sodium salt) (D1-2.3.
mDafor  C33H3JO11Na) mp l9O-1950C (dec, sodium salt) 25
EX-MBLE 5 (US. 2RW SS)-3-2-fCarbo(l RS)- I
42-nethgry-2-rtethyvpropionyloxv)eth-. I- ylxmnthoxylA-4methgxvnhenyl-l
-(3.-methlenedioxyphenyfl-pro- - yloxXhindane22-caffoxvluacid sodium Salt
30   a)    Allyl (IS. 2,. 3Sj-3-(4-thoxv-2-methoxy0throxivhenyhl)-1-(3.4 



mehvleneioxvphenyfl-5-(pro-l ylxy~indane-2-carbo2ltr (1S, R,
3S)-3-(4-1nteoxy-2:.methoxymeihoxyphenyl)-1-(3.4
methylenedioxyphenyl).5-(prop-1-yloxy)izdane-2-carboxylic acid (4.8 g, 9.5
mmol) was dissolved in dry acetonirrile (39 ml) and DBUE (1.7 ml, 11.4
mmol) 35   was added followed by allyl bromide (3.4 g, 28. mmol). 4fter
sdiring for 0.5 h. the product was partitioned between 3 M aqueous ECi mndc
ethyl acetate. The organic layer was washed with water and brine, then
dried (MgSO4 anhyd.)    28 filtered and evaporated to give an oil. The
product was purified by column chromatography to provide the title compound
as a pale yellow oiI (5.7 g, quantitative). 5   b)    Allvi -U(. 2R.
S)-J-(2-bydroxy4-Methoxvphenvl-1 -(3.4 ;ethvlenedioxyp7henvl-1nrn
p--vloxv]:ndane-2-carhoxvlate. AllyI (1S, 2R,
3S)3-(34-mthoxy-2-methoxymethoxyphenyl)-1-
(3,4-methylenedioxyphenyl)-5-(prop- 1 -yloxy)indan2-carboxylate (1.7 g,
3.11 mmol) was dissolved in allyl alcohol (20 ml) ad then 15 drops of conc.
10   HC1 was added. The resulting solution was stirred at 650C for 2 h.
After removing the solvent the residue was partitioned between water and
ethyl acetate. The organic layers were washed with water, 5% aqueous NaHCO3
and brine; then dried (MgSO4 anhyd.), filtered and evaporated to give an
oil. The product was purified by column chromatography to provide the tide
compound 15 as a pale yellow oil (1.26 g, 81%). c)    Ally] (IS. 2R.
3j)-3-(2-CQrboI-ren bUtnxvmethoxv.4 ,merhoxvp=henyl)- 1 -(3 .4-mehyl
encdioxvpenvfl-Sfnrop- 1 -yoxv)indane-2- 20               Ailyl (IS, 2R,
3S)-3-(2-Hydroxy-4-methoxyphenyl)-l.(3,4-
methylenedioxyphenyl)5-(prop-1-yloxy)indane-2-caboxylate (1.0 g, 2 mmol) 



in dry DMF (4 ml) was added to NaH (57 mg, 2.4 mmol) in a small volume of
dry DNv. The mixture was stitred at RT for 20 min., then tert-butyl
bromoacetate (974 mg, 5 mmol) was added. After stirring for 0.5 h., the 25
product was partitioned between 3M aqueous HCI and ethyl acetate. The
organic layer was washed with wtr, brine and dried (M1S04 anhyd.), filtered
and evaporated to give an oil. The product was purified by column
chromatography to provide the title compound (1.1 g, 93%) as a pale yellow
oil. 30 d)    All vl(IS. 2  3SV-3-(arboxehoxv-4-methgovphenyl- 1(3.A.
mathlyenedioxohenfl)-5-(m- a-vnxv)indane-2 carboxYlate. Allyl (IS, ZR,
3S)-3-(2-carba-=t-butoxyzvthoxy-4- merhoxyphen)lA 1
-(3,4-methylenedioxyphenyl)-5-(prop- I-yloxy)indane-2- 0' 35   carboxylate
(765 mg, 1.24 maol) was dissolved in TPA (S ml) containing a few drops of
anisole. The reaction miture was stined at RT for 20 mnin. The solvent was
eliminated, the residue was diluted with ethyl acetate, washed with    29
water, bfine and dried (MgSO4 anhyd.), filtered and evaporated. The product
was purified by column chromatography to provide the title compound (575
mg, 83%)as a colorless oil. 5   c)    AIy fI IS. 2R.
3S)-3-r2-rCarbo.(1RS)-1-I2-methoxSy-2- methvlpropionvloxv)eth- I
-yloxyrethoxvl4-methoxyphtnyl- 1 -(3.4-
mehlelrnedioxvohenyl)-5-prop-1I-yloxv'~indang-2-carboxylic acid sodium salt
Allyl (IS, 2L 3S)-3-(2-carboxymethoxy-4-methoxyphenyl)-l-
(3,4-rnethylenedioxypheryl)-5-(proP-1-yloxy)indane-2-carboxylatc (287 mg. 



10   0.5 mmol) was dissolved in DMIF (5 ml) and CS2C03 (333 mg, I mmol)
added followed by (1S)-l-bromoethyl 2-niethoxy-2-methylpropionare (225 mg,
1 mmol), The reaction mixture was stirred at RT overnight then partdoned
between water and ethyl acetate, washed with dil. FIt and brine, dried
(MgSO4 anhyd.), filtered and evaporated to give an oil. The product was
purified by 15   column chromatography to provide the title compound (260
mg, 74 %) as a colorless oil. n     (I . 2R.
S)-3-r2-[Carbo-f13S)-I-(2-methoxy-2-
methyvlproionvloxv)eth-1-vjoxvmethoxl-4methoxyphenvfl-I -(3.4- 20
mrethyjnedioxyhenyl)-5-prp-I -yloxvYindane-2-carboxylic acid sodium salt
Allyl (1S,2R.3S)-3-[2-Carbo-(1RS)-1-(2-methoxy-2-
methyipropionyloxyeth-1-yloxymethoxy]-4-methoxyphenyl]-1-(3,4-
methylenedioxyphenyl)t5-(prop-1-yloxy)indane-2-carboxylare (260 tg, 0.37
mmol) was dissolved in CH2C12 (2 mnl) and 25
teuralds~-iphenylphosphine)paUadiux(0) (36 mg, 0.037 mmol) added followed
by tri-n-butyldn hydride (0.11 ml, 0.4 mol). The reaction mixture was
stirred at RT for 3 h then quenched with SN HCI and stined for 20 win. 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 dtle compound
(210 mg, 85 %) as a coprless oil. 14'S (exact mass) (M4+Na)+: 687.2415
(sodium salt) - D  +0.3. mDa for  C36H4iOl2Na)    30 By the methods given
above, the following compounds were made. (IRS. 2SR.
3RS)-3-r2-r(3-carboxyiddin-2-vlogxyl-4-methaxvphcnvfl- 43.4- 



mcthvlenedioxvphenvlD-5-(nr6p- 1 -yloxvyindane-2-C-Caboxylic acid. 5
nap. 152-155TC (IRS. 2SR.
3RS)-3-[fNCarho(N.N-diethvlcarbamoylvmethoxylmethoxy4- methoxypj'enylj-
1-(3 .4retvneixpny- 5-p_ -I-~ovnae2 i Yg~yilcacid, 10         m.p.
181-1820QC Trans. Trans- I 3-Bis(4rmethoxyphenvflindane- 2--carhoxide. m.p.
223-225DCO 15  (1RS.2SR3SR)-3-4--Merhoxy-2-r2-4Methvlphosphinvl) eth- I
-yllphenyfl- I -(3.4- methylenedioxyphenyl)-5-Thn=-
1-Xloxv)indane-2-carboxylic Bolid disodiurnksle (exact mass) Mi++Na;
619.1462 (A = -1.2 imDa for C3oH3lO8PNa3) EXAMPLW 6-3 20  Indan-5-yl (IRS
.2SR.3RS5)3-(2-carboxvmethoxv4methoxnhenvIf-l *(3.4.
methylenedioxyphenyl)-5-(nrp1 vloxyvindane-2-carcxvlarte sodium salt nap.
18X-I83C dec. 3. 5-Dimethoxyphenvl (lRS.2SR3RS4-3.(2-carboxmethox-4- 25
methoxyphenyt)-I- 3 (3A.methvlensdioxphenyl-5-(pmpw I-yloxyMndane-2-
cglxmvlste sodium salt map. 185-1890C dec. (1 RS)-I-
(2-Methoxv-2-rethylpropionvloxX)eth- 1-vl (RS .2SR.3RS)-3-(2- 30
carboxymethoxy-4-rnethoxyphenvf)- 1 -t3.4-methylenedixyphfyl-5-(qp-
yJoXv)jpdane-2carboxvlate sodium salt n.p. 178-1810C dec.    31
Nl'-Di'methyjcarbamovlmerhyl (I  .5R .3RS4~2-carboxvmqrhoxv-4-
methoxvnhenvlY- I -(3.4-methylenedioxvhenyl)-5-(prop- 1-vloxyvindane-2- 



carboxvlare sodium salt m5p- 170-1740C dcc. .5 Etboxvcaboxvmethvl (IRS
.2SR.3RS)-3-(2-carboxvrnehoxy-4 tnethoxyphenvf)lI
-(3.4-methvlenedioxyp~henyh-5-(nrop- I -vlxyinan-2 carboxylace sodium salt
Jj  (exact mass) (M+Na)+-: 645.1959 (sodium salt) 10  (D = -1.1 mDa for
C33H34O12Na) Benrovoxyetbyl ( IRS.2SR.3RS)-3-(2carboxymthoxv-4methoxyhenvl)
1- (3.4-methvlenedioxvphn        -l -vloxyindane-2-carboxylpre sodium salt
MS n/e: 672 (M+NH4) 15 Cyglohexvloxvcarbohxmethbl (lRS
.2SR3RS)-3-(2-carboxvmethoxyv4-
MethoxyphenylU-I-(3.4amehvlenedinoxvpheyl)-5-(prop- I-vloxy)indane-2.
carboxylate sodium salt MS (exact mass) (M+Na)+-: 699.2453 (sodium salt) 20
(D = -3.5. mDa for  C37H40O012N&) Erhvj
(lRs.2SPR3RS)-3-(Zcboxymethoxv-4-methoxynhcnyl- 1-(3.4
erth~v}nedioxynhenvyl-54prol1 -.yloxv~indane-2-!csboxvlate sodium salt MS
(exact mass) M+-: 548.2040 (fr  acid) 25         (D = +0.6. mDa for
C31H3209) I S.2R .3S)-3-2-LCarbo-Z6'-dimeuhylhenoxvimethoxy1.4-mehoxvb;
envIll-1- (4.amethvlencdioxyphenv)-5{pwo- I -Xloxy2-carboxvllc acid sdium
30         Ma (exac mass) (M+Na)+-: 647.2264 (sodium salt) D = -0.7. mDa
for   C37H36O9Na) t (I
S.2R.3S)-3-r2-Carbovclopentloxvmethoxv)-4methoxvphenyih-i 43
M:nhylenedioxyphenvfl-Sn(ropV-lvoxvyindane-2-carboxylic acid sodium s 35
MS (exact mass) (M+Na)+4; 611.2282 (sodium salt) 



(D = -2.5. rnDa for  C34H3609Na)      .                                  4
32 (IS .2R.3S'I-3-r2-FCarbo(indan-5-v!lo*Amethnxyi--4-methoxvphenyfl-
1-(3.4. m.thvlenedioxyphenyl-5-(ro-I-ylox)indane-2-caboxvlic-acid sodium
salt MS (exact mass) (M+Na)- : 659.2281 (sodium salt) (D _ -2.4. mDa for
C3gH36OqNa) 5 (IS .2R .3S)-3-r2-Carbo(eth-
1-vloxy)methoxy]-4-merhgxyphenyll- 1 -(3.4 methylenedioxvpheny-5-(pro-  I
-yloxv~indage-2carboxvlic acid sodium salt MS (exact mass) (M+2Na-H)+:
593.1769 (sodium salt) (D = -0.6 nDa for   C3lH3lO9Na2) 10 I
RS.ZS,3RS)-3-(2-Chrbaethoxmetboxy-4-imethoxyphenyl)- 1 -(.4
merlixenedioxvnhenvll-5-,(prp I -vloxyindne.-2-carboxylic-acid m.p.
148-1490C 15.  (1S. 2SR. 3
S)-2-Triflubromerhvlsufnamidnehl-3-(2-carboxymethoxv-
4-methoxyphenyvlI3l.4-methylenedioxypheny.S-fpp-  -yloxy)indare nLp.
184-1860C Indon-5-yl (lS,2R.3S'-3-(2-tcaoxymthoxy4-metrhoxhenyl)-1-(14- 20
methvlcnedioxyphenyl)-5-(pron-&vioxyvindane4-2carboxvlate sodium sal
(2clopenrvi IS213.3s)-3-a-carxetboxv-4-ethoxyhenvfl-lfa43.
methvlenedioxvhenyli-5-(prop   t -v ylocyindane4-carboxvlate sodium salt 25
ErhoxvcarbaxvMethvi (lS-iR.'3S)-34(22-erbgxethgxv-4-Methoxyphenyl).. I
(3..4-nmerbvlenedig~yhcnyj)-5-(nrop-_I-14oxy.)indane-2-carboxvllre sodium
saLt (IRSY- -(I-Methylethoxycaboxy)eth- 1 - ( IRS.ZSR.3R)-3.(2-
carboxvmethoxy_-4methorvphenyl)-f I (3.4amethylenedioxyphenyl) 5-fhro1.- 



30   yjxDxndlnr-sazbzylht sodiunmoil. m.p. 151-155OC. Ethyl (IS.R
.3S)-3-(2-carboxvethnxy--me+;boxyphefiivl- 1-(3.4-
methylenedioxyphenyl)-W5-(ump-1-vloxyindane-2:carpoxvlate sodium salt 4
33 (1 t R.2R.3 5-34-2-Carbomerh oxymethOXV-4-fmethO vph e nl- 1 -(3.4-
methylenedioxphetyl)-5-(DrOD- 1 -loxv)i ndane.-2-carboxvlIcacid sodium Salt
(1S.2R.3S)-3-r2-rfarbohenzovroxvrethoxvetehoxVl-4mOThoxy~henyll I- 5   (3
.4-4nerhylcnedioxvphenvyl-5-fptop-I -vloxyvindape-2-carboxvjic acid sodium
Sail (-I &-2R.3S)-3-r2-(CarboethnxycarboxlOxvrfthOXyflethlxy)-A-
mnetholxynnvl-I -(3A-methylenedioxyphenvl)-S-(pOrp-I -vloxy)indane-2- 10
carboxylic acid sodium silt l
l..2R,3S'-3-r2-(Carboacetxynmethoxymethoxv)-4-methoxvthenvl1.1 -(3.4-
methylenedio2xvphenjyf-54pr0- I .vjoxy~ndane-2-carboxyIic acid sodium salt
15  (1 S.2R-3S-3-r2-[carbophthalidylmethoxv)-4meth nl1-1-(3.4
mneth!lenedioxyphenvll-5-(rof-l-yloxv~indane-2-carbyxvlic acid sodium salt
(1 S,.23S3-3-[2-Carbo-2-methoxy-2-Methvlropionyloxymethoxyethoxyl-4-
methorvphenvl]-1-i .4-Methvlenedioxyphenyl)-5-(rop-1-yloxvyindane-2. 20
garboxylic acid sodium sa EXAMPE S1 (
IS.2RI3S)-3-r2-Carbc-(2.2-dimethvyropanovlOxymethoxv ethoxyl-4A 25
methoxvphenyll- I -(3.4-rnethvIenedioxDhenv 11-5-f(rm4ylo nda-- carboxylic
acid sodium salt To a solution of
(lS,2R&3S).3-[2-Carbocxymethoxy4nmethoxyphenylh-1-(3,4- 



rnethylenedioxyphenyl)-5-(prop- I -yloxy)ndane-2-carboxylic acid
monopotassium 30   salt (170 mg, 0.3 mmol) (obtained by treaunent of the
corresponding diaid (156 mg, 0.3 mmol) with 1 equiv.: of KHCO3 .0 mg, 0.3
mmol)) in DMF (4 mL) pivaloyloxymethyt iodide (74 mg, 0.3 rnmol) was added.
The reaction mixture was sirred at RT for 0-5 h and soe pivaloyloxymethyl
iodide was then added (20 ng. 0.08 mmol) and then sdrmd~for an
additional.0.5 h. The reaction mixtmre was 35   partitioned between dilute
aqueous HCI1and ethyl acetat. Ihe ethyl acetate exrct was washed with water
and brine and drien (MgS04 anhydrous). The solvent was removed in vacuo and
the residue was purified by flash column cbromatogaphy    34 (silica gel,
Ethyl Acetate/hcane/HOAc 30/6515) to obmin the desinrd compound as a white
foam (140 mg, 73 %) as the free acid which was converted to its sodium
salt. m.p. 128 - 133"C NM (exact mass) M++Na: 679.2116 (sodium salt) 5   (
- +I.2 mDa for C35H3701 l Naz) EXAMPLE 3 Pormulations for pharmaccutcal use
incorporating compounds of the present invention can be prepazcd in various
forms and with numerous 10   eccipients. Examples of such fonnularions are
given below. Inhalant Formulation A compound of Formula I, (1 mg to 100 mg)
is aerosolized from a metered dose inhaler to deliver the desired amount of
drug per use. 15 cablets/Ins~dients                            Per Table 1.
Active ingredient                             40 mg (Cpd of Form. I) 



20 2.    Corn Starch                                   20 mg 3.    Alginic
acid                                  20 mng 25   4.    Sodium Alginate
20 mg 5.    mg starate                                     fl ine 2.3 mg 30
Prrredr fo! abletR: Step I Blood ingredients No. 1. No. 2. No. 3 and -
No. 4 in a suitable mixerlblender.    35 Step 2 Add sufficient water
portion-wise to the blend from Step I with careful mixing after each
addition. Such additions of water and mixing until the mass is of a
consistency to permit S                its conversion to wet granules. Step
3 The wet mass is converted to granules by passing it through an
oscillating granulator using a No. S mesh (2.38 mm) screen. Step 4' The wet
granules are then dried in an oven at 10                140F (600C) until
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 Formuladon A pharmaceutical composition for parcnteral
administration is 



prepared by dissolving an appropriate amount of a compound of formula I in
polyetiylene glycol with heating. This solution is then diluted with water
for injecdons Ph Eur. (to 100 ml). The solution is then steriled by
filzation through a 20   0.22 micron membrane filter and sealed in sterile
containers.    1.1111111ll1111111111 111l!11 11111- * C  L  N   S  * 36
CLAIMS: RPLACEMENT SHEET 1.    A compound of Formula (I): *
L Zi          ~~~~~~~P2 10       X   R10 R2 10 wherein: RI is -X(C 2)dAr or
-X(CH2)nRg or R4    Rg 15                                             (c) ;
R2 is hydrogen, Ar, C14xlkyl or (C); P1 is -X(CH2)nRg; _     P2 is
-X(CH2),Rg, or -X-R9-Y; 20               R3 and R5 are indcpendently
hydrogen, RI1, OEL CI-8akoxy, S(O)qRI1. N(R6)2, Br, F. LI, a CF3,
NHCOR6&RIIC02R7, -X-Rg Y. or -X(CH2)nR8 wherein each methylene group witin
-X(CH2)nRg may be unsubstituted or substituted by one or two -(CH2)Ar
groups; 



R4 is hydrogen, RI , OH Cl..5alkoxy, S(O)qRl.N(R)2i -X(R1)I 25 Br, F, I, Cl
or NHCOR6 wherein die C1..5alloxy may be unsubstituted or substituted. by
OH, medtoxy or halogen; R.6 is independaudy hydrogcn or C1.4alkyl; R7 is
independently hydrogen. Cl.1alkyl. C2. IOakenyl or C2 g alkynyl, all of
which may be unsubstituted or substituted by one or more OI,    REPLACEMENT
SHEET I I!IlII  111111 H   111151 Il liii *C  L  M  S  *2 Z4 JUL 1998 37
N(R6)2, C02R12, halogen or XC1-5alkyl; or R7 is (CH2)nAr; RSg is hydrogen.
R11. C02R7, CO2C(Rl 1)20(CO)XR7, P03(R7)2, S02NR7R1. C0NR7SO2RP1, S03R7,
S02R7, P(O)(0R7)R7, CN, C(O)N(R6)2, -C02(CH2)mC(O)N(R6)2, C(RI 1)2N(R7)2,
terrawle or OR6; 5               R9 is       divalent Cl-loallkyl, divalent
C2-0alkenyl or phenyl, all of which may be unsubstituted or substituted by
one or more OH, N(R6)2, COOH,-halogen, or may be )C=O or XCI0SaLkyl; RIO is
R3 or R4: Ri I is hydrogen. Ar, C1 8alkyl, C2-galkenyl, C2-gallcynyl, all
of 10   which may be unsubsuituted or substituted by one or more OH CH20,
Nt)2 or halogen; R12 is hydrogen. Cl-dalky1, C2-6alkenyl or C2-7alkynyl: X
is (CH2)n, O. NR6 or S(05q; Y is M3 or X(CHI2)nAr, 15               Ar is:
Rs 



)$ R4                 ACBIA R5                     R4 (a)
(b) naphthyl, indolyl, pyridyl, thienyl, oxazolidinyl, oxazolyl, thizlyl,
20  isothiazolyl, pyrazolyl, triazolyl, cetrazolyl, im-dalyl,
imidazolididyl, thiazolidinyl, isoxazolyl, oxadiazolyl, thiadiamolyl,
6orpholinyl, piperidinyl, piperazinyl, pyrrolyL or pyrmidyl; all of which
may be nsubstituted or substituted by one or more R3 or R4 groups; A is
C=0, or [C(R6)2]m 25               B is -CH2- or-O-; Z1 and Z2 are
independently hydrogen, Cl-galkyl, C2-8alkenyt,. C2-8a1kynY, OH.,
Cl-galkOxy, S(O)qCIga-l8*, N(R6)2, Br, F, I, Cl, NHCOL5, - X-R9gY.
-X(CH2)nRg. phenyl, benzyl or C3 6cycloalkyl wherein the C gIalkyl, 30
C2-g8lkcnyl or C28alkynyI may be optionally subsdtuted by COOH OU,
REPLACEMENT SHEET liliiliiliiliilillillil   .          - 4 JUL 1      I :
*  ~~C  LMS*                                      __ 38- CO(CH2),CH3,
CO(CH)aCH7N(R6)z, or halogen; or ZI and 4z together may be -O-A-O- on
contiguous carbons; Z3 is ZI or -X-P- Y; q is zero, one or two; 5
n is an integer from O to six; m is 1, 2 or 3; and the dotted line
indicates the optional presence of a double bond; or a pharmaceutically
acceptable salt thereof; provided that 



Rz is not hydrogen when X is S(O)4; e  *  RI, and R7 are not hydrogen when
q is I or 2 in S(O),,R11 or S(O)qR7; 10       a     when the optional
double bond is prest there is only one R1o and there is no P1 and P2 is not
NR4RY; *     when the optional double bond is present in Formula (1) and
X-R2 is attached to the double bond, X is not NR&; *     when the opdonal
double bond is present and R1 is attached directly to the 15
double bond, R1 is not NRfAr; *     when Rs, R;, Z1, Z, or Z3 is X(CH2)R
and n is not 0, X is oxygen or NR, when RI is OR6 or C02H; *     when R is
CO2C(RI,)20(CO)XR7, X is not S(O)q,; *     the compound of Formula I is not
(1RS)-1,3-diphenylinden-2-carboxylic 20             azid;
(cis,cis)-(1RS,3SR)-1,3-diphenylindane-2-carboxylic acid; (1RS)-3-[3-
Methyl-1-phenyl-(1H)-ind-2-en-1-ylI propionic 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; l-(2,3-dimethyl-2-buten-yl)- 1,34diphenylindene;
1,3-diphenyl-2-methylindene;    1,3-diphenyl-2- 25
metbylindane; 1,3-diphnylindane; 5,6-dimedLtxy-1,3-dimethoxyindene; 1,3-
bis(4,5-dimethoxy-2-hydroxyphenyl)-5,6-dimethoxyindane;   1,3-bis(3,4-
dimethoxyphenyl)-5,6-di methoxyindane; 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-(lRS)-l-hydroxy-l-phenyl-3- 30
phenylindene-2-carboxylate or (lRS)-1,3-diphenyl-2(4-mebdoxy)phenylindene;
and furtber provided that compounds wherein: Rt is -X(CH2)1Ar or -X(CH.,)A
or    REPLACEMENT SHEET 



C~  ~ L                                    2 4 JUL 198M 39 R)s R.    R5
(c); R2 is hydrogen, Ar or (c); PI is -X(CH2)aR8; , S             P2 is
-X(CH2)nR8. Or -XR9Y R3 and R5 are independendy hydrogen, Rl , OHM
Cl.gaLkoxy, S(O)qRI 1, N(R6)2- Br, P. , CJ, CF3. NHCOR6, -XR9-Y or
-X(CH2)nRg wherein the methylene groups of -X(CH2)nR8 may be unsubstituted
or substituted by one or more -(CH2),Ar 10 groups: R4 is hydrogen. Rl. OFI
C.azIkxy, S(O)qRu 1. N(RE6)2, -X(RI 1). Br, F, 1, Cl or NHCOR wheremin the
Cl -5aLkoxy may be unsubstituted or substituted by OK, methoxy or halogen;
R6 is independently hydrogen or Cl^4alkl:$. 15               R7 is
indqxndendy hydrogen. C I aky1 or (COH2)Ar, R8 is hydrogen, RI1, COH,
P0342, P(O)(OH)R7 or tetrazole: R9 is Cj-j~lyj. C2 oaftenyl orphenyl all of
which may bc unsubstituted or substituted by one or morm OH, N(RO)2, COOHK
halogen or XCI. 20               Rio is R3 or R4; R 1I is C I.8lyl,
C2.8alkenyl, C2.galkynyl all of which may be unsubstituted or substituted
by one or mort OH, CH2OH, N(R6)2 or halogen; X is  H2)6. O, NR6 or S(O)q: Y
is CH3 or -CH2X(CH2)nAr; 25               Ar is: R4
A *    ~Rs,                     R4 (a)                            (b) 



30               naphthyl, indolyi, pyridyl or thienyl, oxnzolidinyl,
oxazolyl, thiazolyL    REPLACEMENT SHEET Il~~lclillillillillil~   0
124 JUL I isohiazolyl, pyrazoly, triazolyl, cetazolyl, iMidazlyl
imnidazalidinyl, diazolidinyt, isoxazolyl, oxradilyl. thiadiazolyl,
morpholinyl, piperidinyl, piperainyl, pyrrotyl, orpyrimidyl; all of which
may be unsubstitutcd or substituted by one or more R3 or R4 groupS; 5
A issC=O, or [C(R6)2]6 B is -CH2- or -0-; ZI And Z2 r idependently
hydrogen, Cl8galkyl, C2..a4 yL C2-SaUWyyl, OIL CI.galkoxy, S(O)qCI.galkyl.
N(R6)2, Br, P. L. Cl, NHCOR6, 10  -X(CH2)nRg. phenyl, bezyl or C3bCyOalokYl
wherein the C I.galkyl C2,8ADkay1 or C2 aLkyflYl may be optionally
sutbstiued by COOKH, OCO(C2)nCH3, CO(CH2)nCi2N(R6)7, or halogen; or ZI and
Z2 together may be -O-A-0- on contiguous carbons; Z3isZ1 OrXRgY; 15
q is zero one or two; n s an incger from O o six; m is 1, 2 or 3: are
excluded: 2.    A compound of Claim I wherein RI is X(CH2)nAr, 20
dihydrobeuwfuranyl, benzodiomanyl, cyclohexyl, Or C I.4alkyl: R2 is a
moiety of formula (a) or (b), CI4alkyl, indolyl or hydrogen; R3 and R5 amr
independently hydrogen, OH, C15alkoxy, halogen. -OCIaLkyl phenyl, RI
1C02R7. C1.4alkyl, N(R6)2, NH(CO)CH3, -X(CH2)nhR, -X-R9-Y, pyridyl, phenyl
or S(O)qCI.Salkyl; R4 is hydrogen, OH, Cj.Ulcxy. halogen, Ct4alkyl, NCR6)2,
NH(CO)CH3 of 



25   S(O)qCl-SakyI; Z1, Z2 and Z3 am independently X.Rg-Y, benzyl,
hydrogen, OH Cl-Salkoxy. -N(R6)2, S(O)qCl8alkyI. NHCORE, X(CH2)nRg or
halogen, or Z and Z2.togetier may be -0-A-O on contiguous carbons; P1 and
P2 are independently hydrogen, CO2H or tetr:zole; Ar is a moiety of formula
(a), or (b), phenyl. or pyridyl and X is (CH2)n or oxygen. 30 3.   A
compound of Claim 2 wherein R3 is hydrogen, -X(CH2)nRg or RI IC02R7; R4 ind
R5 are independently hydrogen, OH, Cl-Salkoxy, SC-5aikyl, substituted
phenyl, F Br, C1.3alkyl or NH2; ZI and Z3 am hydrogen and Z2 is hydrogen,
OH. Cj.5al4oxy, halogen, X(CH2)nP8, NH2. benzyl or NH(CO)CH3, 35  6r Zj and
Z2 together may be O-A-O on contiguous cfibons 4.    A .compound of Claim 3
wherein R1 is a moiety of formula (b) and.    I 1111111ID 11111111111
wi111111            REPLACEMENT SHEET L     'S    ! C  L  M  5  *
~~~~~~2 4 JUL 1998 41 R2 is a moiety of formula (a) or (b); A is CH2, B is
-0-; therc  Oa o opSlL bond; RI and XR2 are lsans to P1; Z2 is OH,
Cj.5alkoxy, -OCH2CH2CH3 or hydrogen, Z1 is hydrogen; R3 is hydrogen, XAr,
X(CH2)qCO2H, X(CH2)qCONR7SO2RI 1 or CHH=CHC02H, R4 is hydrogen, substituted
phenyl, S  or C1-2alkoxy; and Rs, RIO and P2 are hydrogen. 5.   A compound
selected from the group consisting of: (+)(lRS, 2SR,
3SR)-3-(2wCarboxymethoxy-4-rnethoxcyphenyl)-1-(3,4- 10
methylenedioyhcnyl)-5prop- I-yloxyy)iadane-2-carboxylic acid; and (+)(lRS,
2RS. 3SR)-3[2.(2-Hydroxyeth-1-yloxy)4-mcthoxyphenyl]J1-(3,4.
methylenedioxyphenyl)-S-prop- 1-yloxy)indane-2-carboHlic acid; 



15        (IRS, 2RS, 3SR)-3-(2-[(4-Carboxypyridin-3y1)oxy]
4-methoxyphenylJ-l-
(3,4-methyIenedioxyphenyl)-5-(pop-1-yloxy)idanc-2-carboxylic acid disodium.
6. A pharmaceutical composition comprising a  compound of aim I or Claim 5
and a pharmacoutically accepmble carrier. 20 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.   A process for
the pmparation of a compound of formula (O) of Clain 30   1 or Claim 5 a
phannaceutically acceptable salt teof, which process comprises reacting a
compound of formula (II) zi,      0 z2 $co2)rv Z3   . R z~~~    wherein
[err] Z2, Z3 and [err] are as described in claim 1 or a group conveable
thereto, and X is alkyl, with an organomagnesium compound of formula (III)
5                               [err] wherein [err] is as described in
claim 1 or a group converrable thereto, in a suitable solvent to provide a
compound of formula (IV) [err] which is reduced and thereafter, when
desired or necessary undergoes, a) insertion of [err] (when other than
hydrogen) through conjugate additon; 



and/or 15          b) alkylation or acylation to give compounds wherein
[err] and P2 are other than [err] and/or c) conversion [err] to afford a
compound of formula (1).    


