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EIELR OF INVENTION

The present invention relates to novel indane
and indene derivatives, pharmaceutical compositions
containing these compounds and their use as endothelin
receptor antagonists.

' BACKGROUND

Endothelin (ET) is a highly potent
vasoconstrictor peptide synthesized and released by the
vascular endothelium. Endothelin exists as three
isoforms, ET-1, ET-2 and ET-3. Of these, only ET-1 and
ET-3 have been ‘found to be expreséed in mammalian
systems. [Unless otherwise stated "endothelin® shall
mean any or all.bf the isoforms of endothelin].
Endothelin has profound effects on the cardiovascular
syétem, and in particular, the coronary, renal and
cerebral circulation. Elevated or abnormal release of
endothelin is associated with smooth muscle contraction
which is involved in the pathogenesig'af cardiovascular,
cerebrovascular, respiratory and renal pathophysiology.
Elevated levels of endothelin have been reported in
plasma from patients with essential hypertension, acute
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myocardial infarction, subarachnoid hemorrhage,
atherosclerosis, and patients with uraemia undergoing
dialysis. . _
In vivop, 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 arterial blood pressure which can remain _
elevated for 2 to 3 hours following dosing. Doses above
3 nmol/kg in a rat often prove fatal.

Endothelin appears to produce a preferential
effect in the renal vascular bed. It produces a marked,
long-lasting decrease in renal blood flow, accompanied
by a significant decrease in GFR, urine volume, urinary
sodium and potassium excretion. Endothelin produces a
sustained antinatrinretic effect, despite significant
elevations in atrial nétriuretic peptide, Endothelin
also stimulates plasma renin activity. These findings
suggest that ET is involved in the regulation of renal
function and is involved in a variety ¢of renal disorders
including acute renal failure, cyclosporine
nephrotoxicity and chroniec renal failure.

Studies have shown that in vivo, the cerebral
vasculature is highly sensitive to both the vasodilator
and vasoconstrictor effects of endothelin. Therefore,
ET may be an imﬁortant mediator of cerebral vasospasm, a
frequent and often fatal consequence_of subarachneoid

‘hemorrhage.

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
cerébral infarcts and neuronal death.

ET has also been implicated in myocardial
ischemia (Michols et al. Bx, J. Pharm, 99: 597-601, 1989
and Clozel and Clozel, Cirg. Res., 65: 1193-1200, 1989)
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coronary vasospasm {Fukuda et al,, Eur. .J. Pharm, 165:
301-304, 1989 and Liischer, Lirc, 83: 701, 1991) heart

failure, proliferation of vascular smooth muscle cells,
(Takagi, Bioghem & Biophys., Reg, Commun.; 168: 537~543,
1980, Bobek et al., 2m..J..Physipl. 258:408-C415, 19%0)

~ and atherosclerosis, (Nakaki et _al,, Biochem. § Biophvs.

Bes. Commun. 158: 880-881, 1989, and Lerman et al., New
Eng, J. of Med, 325: 997-1001, 1991). Increased levels
of endothelin have been shown after ‘coronary balloon
angioplasty (Kadel gt al., No. 24§1’£i:£; 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. of
Eharm. 154: 227-228 1988, LaGente, Qlinu_Eﬂna_allezgx
20: 343-348, 1990; and Springall et.2al,, Lancet, 337;:
€97-701, 1991).

Endothelin has been associated with the’
induction of haemorrhagic and necrotie damage in the
gastric mucesa (Whittle gt al,, Br. 'J. Pharm., 95; 1011~
1013, 1988); Raynaud's phenomenon, Cinniniello et al,,
Lancet 337: 114-115, 1991); Migraine  (Edmeads, Headache,
Feb. 1991 p 127); Sepsis (Weitzberg gt al., Circ. Shock
33: 222-227, 1981; Pittet gt al., Ann. Surg. 213: 262~
264, 1991), Cyclosporin-induced renal failure or
hypertension (Rux. J. Phammacol,, 180: 191-182, 1990,
Kidpey Int, 37: 1487-1491, 1990) and endotoxin shock and
other endotoxin induced diseases (Blochem, Biophys, Res.
Commun., 161: 1220-1227, 1989, Acta Physiol. Seand. 137:
317-318, 1989). -

Thus, endothelin receptor antagonists would
offer a unique approach toward the pharmacotherapy of
hypertension, renal failure, cerebrpyascular disease,
myocardial ischemia, angina, heart failure, asthma,
atherosclerosis, Raynaud's phenomenon, ulcers, sepsis,
migraine, glaucoma, endotoxin shock,lendotoxin induced
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multiple organ failure or disseminated intravascular
coagulation, cyclosporin-induced renal failure and as an
adjunct in angioplasty and prevention of restenosis.

SUMMARY. OF THE INVENTION

This invention comprises indane and indene
derivatives represented 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: hypertension, acute and chronic renal
failure, cyclosporine induced nephrotoxicity, stroke,
cerebrovascular vasospasm, myocardial ischemia, angina,
heart failure and atherosclerosis.

This invention further constitutes a method
for antagonizing endothelin receptors in an animal,
including humans, which comprises administering to an

animal in need thereof an effective amount of a compound
of Formula (I).

DE1A1LED_DESQBIEIIQN;QE_IHE,INYENIIQN
The compounds of this invention are
represented by structural Formula (I):

(1)

wherein:
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Ry is -XfCHz)nAr or ~X(CH2)nRg or

r\"\

———n CH !
( 2 (e :
G X
R fis '

Ry is hydrogen, Ar or (c),

Py is -X(CH2)pRg:

Pz is -X(CH2)pnRg, or -XRgY;

Rz and Rz are indePendently hydrogen, Riji. OH,
Ci- galkaxy, 5(0)qR11, N(Rg)p, Br, F, I, Cl, CF3, NHCORg,
-R11CO2Ry, =XRg-Y or -X(CHp)pRg wherein the methylene
groups of =X(CHz)nRg may be unsubstituted or substituted
by one or more - (CHy)pAr groups;

R4 is hydrogen, Ry1., OH, Ci-galkoxy,
S(0)gR11,N(Rg) 2, -X(R11), Br, F, I, Cl or NHCORg wherein
the Cl-salkoxy may be unsubstituted or substituted by
OH, methoxy or halogen;

Rg is independently hydrogen or Ci-galkyl;

Ry is independently hydrogen, Ci-galkyl or
(CHp) nAr; .

Rg is hydrogen, Rjj, COpRy, PO3Hp, P (0) (CH)R+,
CN, -C(O)N(Rg) 3, tetrazole or ORg;

Rg is Cj-~1palkylr Cz-31palkenyl or phenyl all
of which may be‘unsubstituted or substituted by one or
more OH, N({(Rg)z2, COOH, halogen or xcl-salkyl,

Rip is Ry or Rg;

Ryy is Cj-galkyl, Cy.galkenyl, Cz.galkynyl all
of which may be unsubstituted or substituted by one or
more OH, CH30H, N(Rg)z or halogen;

X is (CH2)p, O, NRg or 5{(0)gs

Y is CH3 or X(CHp)pAr; '

- Ar is:
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. R3 RB
~ : B\
Qr 0/ or
Rg R
4 .
(a) ) (b)

naphthyl, indolyl, pyridyi, thienyl,
oxazolidinyl, oxazolyl, thiazolyl, isothiazolyl,
pyrazolyl, triazolyl, tetrazolyl,'imidazolyl;
imidazolidinyl, thiazolidinyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, morpholinyl, piperidinyl, piperazinyl,
pyrrolyl, or pyrimidyl} all of which may be
unsubstituted or substituted by one or more R3 or Ry
groups; -

A is C=0, or [C(Rg)2Im/

B is -CHz- or -0-;

Zq7 and Zp are 1ndependently hydregen, Cjy.
galkyl, Cy-palkenyl, Co.galkynyl, OH, Ci-galkoxy,
5(0)gC;-galkyl, N(Rg)z, Br, F, I, Cl, NHCORg,
~X(CHz) nRg, phenyl, benzyl or Cz-gcycloalkyl wherein the
Ci1-82lkyl, Cp-galkenyl or'cz-galkynyl may be optionally
substituted by COOH, OH, CO(CHz)ncng, CO(CH2 ) nCHoN (Rg) 2.
or halogen; or 23 and Zz together may be -0-A-0- on
contiguous carbons;

Z3 is Z, oxr XRg¥;

g is zero, one or two;

n is an integer from 0 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

* Rp is not hydrogen when X is S(O)q;

~ when the optional double bond is present
there is only one Rjqg and there ig no Py;

* the compound of Formula I is not (1R5)-1,3-
diphenylindene-2-tarboxylic acid; (cis,cis)-
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(1R8,35R) -1, 3- dlphenyl1ndane—2-carboxyllc acid;
(1RS) ~3- [3-Methyl-1-phenyl~ (1H) -ind-2-en-1-yl1]
propionic acid; or (1RS)-2[1,3-diphenyl-(1H)~-
ind-2-en-2-yl]ethanoic acid.

Also included in the invention are
pharmaceutically acceptable salt complexes.

All alkyl, alkenyl, alkynyl and alkoxy groups
may be straight or branched. The term "halogen" is used
to mean iodo, fluoro, chlero or hrgmo.. Alkyl groups may
be substituted by one or more halogens up to
perhalogenation. :

The compounds of the present invention may
contaln one or more asymmetric carbon atoms and may
exist in racemic and optically active form. All of
these compounds and diastereocisomers are contemplated'tc

be within the scope of the pregent invention.
Preferred compounds are those wherein Ry is

X(CH)nAr, (Ar is {(a) or (b)), dihydrobenzofuranyl,
benzodioxanyl, cyclochexyl, Cj.galkyl; Ry is (a), (b) C3-
galkyl, indolyl or hydrogen; R3 and Rs}are independently
hydrogen, OH, Cj-galkozy, halogen, -0Cj-galkyl phenyl,
R;1COsRy, C1.-4alkyl, N(Rg)z, NH(CO)CH3, -X(CHz)nRg, -XRg
pyridyl, phenyl or S(O)pcl_salkyl; Rg is hydrogen, OH,
Ci-galkoxy, halogen, Cj_galkyl, N(Rg)2, NH(CO)CH3 or
5(0)pC1-5alkyli 21, 27 and Z3 are indgbendently XRoY,
benzyl, hydrogen, OH, Cj-galkoxy, -N(Rg)2, S(0)qCy-
galkyl, NHCORg, X(CH2)nRg or halogen, or Zy and 2
together may be -0-2-0 on contiguous carbong; Py and Pp
are independently hydrogen, CO2H or tetrazole; Ar is
(a), (b), phenyl, or pyridyl; X is'(Cﬁz)n or oxygen.
More preferred are compounds wherein Ri is
hydrogen or ~X(CH2)nRg, R11C02R7; Ry and Rg are
independently hydrogen, OH, Ci-5alkoxy, SCj-salkyl, F,
Br, Ci-3alkyl or NHp; 23 and Z3 are hydrogen and 23 is
hydrogen, OH, Cj-5alkexy, halogen, X(CH2)pRg, NH2,
penzyl, NH(CO)CH3, or Z; and Zp together may be O-A~-Q,
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Most preferred are compounds wherein Ry is (b)
and Ry is (a) or (b); A is CHp, B is -0-; there is no
optional double bond; R; and XRz are trans to P1; 22 is
OH, Cy-zalkoxy, -OCHaCHCHp or hydrogen, 23 is hydrogen;
R3 is hydrogen, X(CH3)qCOOH or ca=¢gcozn. Rq is
hydrogen, substituted phenyl, or Cj.palkoxy: and Rs, Rig
and Py are hydrogen.

Especially preferred are the following
compounds: '
(1RS, 25R, 35R)-1-(4- Methoxyphenyl)-S-(3 4-methylene-
d}oxyphenyl)indane 2~carboxylic acid;

(1RS, 2RS, 3SR)-5-Hydroxy=3=(4-methoxyphenyl)-1-(3,4-
methylenedioxyphenyl) indane-2-carboxylic acid;

(1RS, 2RS, 3SR)-5-Methoxy-3-(4-methoxyphenyl}-1-(3,4-

‘methylenedioxyphenyl) indane-2-carboxylic acid;

(1RS, 25R, 35R)-1,3-Bis(3, 4-methylenedioxyphenyl)-5-
5-hydroxyindane-2-carboxylic acid;

(1RS, 2SR, 3RS) -3~ (2-Carboxymethoxy-4-methoxyphenyl) -1-
(3,4—methylenedioxypheny1)-5-(prcp-l-yloxy)-indane-zh
carboxylic acid ' -

(1RS, 28R, 35R}- 3—(2*Carboxymethoxy34-methoxyphenyl)-1-
(2-methoxy-4, 5-methy1enedioxyphenyl)-5-(prop- -yloxy)~
indane-2~carboxylic acid

(1RS, 28R, 3RS) -3~ [2- (1-Carboxyeth-2-yloxy) -4-methoxy-
phenyllvl-(3,4—methylenedioxyphenyl)?5-(prop-l-yloxy)-
indane-2-carboxylic acid, bis-dicyclohexylamine salt;
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(1RS, 2SR, 35R)-3-[2-[(E)-2-Carboxyethen-1-yl]-4-
methoxyphenyl}-1- (3, 4-methylenedioxyphenyl) -5~ (prop-1-
yloxy) indane-2-carboxylic acid; '

(1RS5, 28R, 35R)-3—[2—(Z—Carboxyeth-i-yl)-4-methoxy—
phenyl]-1~(3, 4-methylenedioxyphenyl)-5- (prop=l-yloxy) -
indane-2-carboxylic acid: '

(1RS,ZSR,BRS)-B—[2*(3-Carboxypheny1j—4-methoxyphenyll'1'
(3,4-methylenedioxyphenyl)-5—(prop-;-yloxy)indane-z-
carboxylic acid '

The present invention provides compounds of
Formula (I) above

Z, Ry Ryo |
e
;'L/ : Py (1)
x P
\ ioe
" R .

which can be prepared by a process which comprises:

a) reacting a compound of Formula (2) wherein
X is Cy.salkyl

z, . x
I o @
=7

”

with a substituted benzaldehyde or aldehyde of Formula (3).
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D-CHO ' (3)

wherein D is Ar or (c) as defined in Formula I, in a
suitable solvent such as benzene with a catalyst such as
piperidinium acetate at reflux to pfovide a compound 6f
Formula (4).

z, ’
A
L | (4)

L'L// o

Cyclization of compound (45 in the presence

of a suitable Lewis acid such as titanium tetra-
choloride or aluminum chloride or alternatively when 23

is 3-OR (meta) (where R is Cj_sgalkyl, or benzyl),

trifluoroacetic acid, provides an ihdanone of the
Formula (5). ' '

7COX (5)

Dehydfogenation with 2,3-dichloro-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 indenoneés of
Formula (6).

Z;
i
2 COX (6)

Q
/7



b} Alternatively, a compbund of Formula 6
wherein 2, 27 and Z3 are hydrogen and

, s,
. D = . \Io /(Cf".z.)m

Ry

10 can be prepared by treatment of Z-promobenzoic acid with
two equivalents of n-butyllithium in a solvent such as
tetrahydrofuran under argon at -78' = followed by the
addition of an acid chloride of formula (7):

15 :
0
Ry
. o .
o NP |
RE
(O
provides a compound of formula (8)s.
25 .
HC?C o iﬁ |
' o]
I N (8)
[:f::[fJLNT::: I /“#hh\
(R
30 ' .
_Rq . .
Treatment of compounds of type (B) with
thionyl chloride at reflux gives an pcid chloride which
3% can be isolated by concentration under reduced pressure.

This acid chloride can then be treated with diethyl
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magnesium malonate in a solvent such as ether to give a
compound of formula (9):

COX - .
o ' .
X0,C 0 R,
foo
Er‘o:
ol
R,

Reaction of a compound of type (9) at reflux
with 5% aqueous sodium carbonate gives compounds of
formula (10)

CO.X

4%,«».,,..

c) Treatment of an indenone of formula (11):

(10)

COX . - (11)

wherein 23, 22 23 and Ry are as defined for formula I

or a group convertable to them, with an organomagnesium
compound of Formula (12) wherein Rp is defined for
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Rp (CHp) pMgBr . (12)

Formula I or a group convertable toiit, in a suitable
solvent at 0°C provides compounds of formula (13):

Ry

X g
coeX (13)
17 OH
" (CHR:

Saponification of compounds of.formula (13) using
sodium hydroxide in aqueous methanol followed by
reduction with triethylsilane and béron trifluoride

Z,—

etherate in a suitable solvent such as dichloromethane

at 0°C affords racemic compounds of formula (14).

21 B‘
n’\ -COH (14)

¢ 2o
. | (CH)nRy

Conjugate addition of nucleophiles to an ester derived

from formula (14), followed by saponification affords
compounds of formula (I) having an R other than

hydrogen. Re-introduction of a double bond into an
ester derived from such acids followed by conjugate
addition of another nucleophilic specles and subsequent
saponification affords compounds of_formula (1} in which
neither Ryg substituent is hydrogen.

Reductioﬁ of compounds of formula (13) with
triethylsilane and boron trifucride etherate in a
guitable solvent such as dichloromethane at 0°C followed
by hydrogenation with hygrogen_gas.under prassure ;t
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approximately 60 psi in the presence of a suitable
catalyst such as 10% palladium on charcoal affords
compounds of formula (15):

Z,
r\

—_ CO.X

i
b 4
l"~/ ~( (15)
| (CHalRa |

Alkylation or acylation of the ester enolate
derived from formula (15) affords compounds wherein Pj

and P, are as defined in formula (1).

Alternatively, hydrogenatfon 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 i-
5% acetic acid affords compounds of formula (15).
Treatment of these compounds with a base such as sodium
hydroxide in a suitable solvent such as aqueous ethanol
provides racemic compounds of formula (16):

I 2
z,-—ﬁ s COM
.Z'L/ (16)

(CHanR2

wherein 21, 2z and 23 are hydrogen; R; = Rz; and n is 0.
rreatment of compounds of formula (13) with
triethylsilane and boron trifluoride etherate in a
suitable soclvent such as dichloromethane at 0°C followed:
by reaction with samarium II iodide in a suitable
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solvent such as tetrahydrofuran and then saponification,
provides compounds of formula (17)

s GO H (1N

~ With appropriate manipuiation and protection
of any chemical functionalities, synthesis of the
remaining ¢compounds of the Formula (I) is accomplished
by methods analogous to these above and to those

‘described in the Experimental sectidn.

In order to use a compound of the Formula (I)
or a pharmaceutigally agceptable salt thereof for the
treatment of humans and other manpals it is normally
formulated in accordance with standard pharmaceutical
pfactice as a pharmaceutical composition.

| Compounds of Formula (I) and their
pharmaceutically acceptable salts may be administered in
& standard manner for the treatment of the indicated
diseases, for example orally, parenterally, sub-
lingually, transdermally, rectally, wvia inhalation or
via buccal administration.

Compounds of Formula (I) and their
pharmaceutlcally acceptable salts which are active when
given orally ¢an 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, glyéérine or water with
a flavouring or colouring agent. Whére the composition
is in the form of a tablet, any pharmaceutical carrier
routinely used for preparing sclid formulations may be
used. Examples of such carriers include magnesium
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stearate, terra alba, talc, gelatin, agar, pectin,
acacia, stearic acid, starch, lactose and sucrose.

Where the composition is in the form of a capsule, any

routine encapsulation is suitable, for example using the
aforementioned carriers in a hard gelatin capsule shell.
Where the composition is in the form:af a soft gelatin
shell capsule any_pharmaceuﬁical carrier routinely used
for preparing dispersions or suspensions may be

-considered, for example agueous gums, celluloses,

silicates or oils and are incorporated in a soft gelatin
¢capsule shell. :

Typical parenteral compositions consist of a
solution or suspension of the compeund or salt in a
sterile aqueous or non-agueous carriér optionally
containing a parenterally acceptable oil, for example
polyethylene glycol, polyvinylpyrrolidone, lecithin,
arachis oil, or sesame oil. 3

Typical compositions for inhalation are in the
form of a sclution, suspension or emulsion that may be
administered as a dry powder or in the form of an ‘
aerosol using a conventional propellant such as
dichloredifluoromethane or trichloroﬁluoromethane.

A typical suppository formulation comprises a
compound of Fermula (1) or a pharmaceutically acceptable
salt thereof which is active when administered in this
way, with a binding and/or lubricating agent, for
example polymeric glyecels, gelatins, cocoa=butter or
other low melting vegetable waxes or fats or their
synthetic analogues. .'

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

Preferably the composition is in unit dos%ge
form, for example a tablet, capsule or metered aerosol
dose, so that the patient may administer to themselves a
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single dose. .
Each dosage unit for oral administration
contains suitably from 0.1 mg to 509 mg/Kg, and
preferably from 1 mg to 100 mg/Kg, and each dosage unit
for parenteral administration contains suitably from 0.1
mg to 100 mg, of a compound of Formula (I) or a
pharmaceutically acceptable salt thereof calculated as
the free acid. Each dosage unit for intranasal
administration contains suitably 1-?00 mg and preferqbly
10 to 200 mg per person. A topiéal formulation contains
suitably 0.01 to 1.0% of a compound of Formula (I)

The daily dosage regimen’ fnr oral
administration is suitably about 0.01 mg/Kg to 40 mg/Kg,
of a compound of Formula (I) or a éﬁarmaceutically
acceptable salt thereof calculated:.as the. free acid.

The daily dosage regimen for parentéral administration
is suitably about 0.001 mg/Kg to 4Dng/Kg, of a compound
of the Formula (I) or a pharmaceutically acceptable salt

. thereof calculated as the free acid. The daily dosage

regimen for intranasal administration and oral
inhalation is suitably about 10 to about 500 mg/person.
The active ingredient may be administered from 1 to 6
times a day, sufficient to exhibit the desired activity.
No unacceptable toxicological effects are
expected when compounds of the invention are
administered in,accordance with the present invention.
The biolegical activity of the compounds of
Formula (I) are demonstrated by the following tests:

Rat cerebellum or kidney Eortex were rapidly
dissected and frozen immediately in' liquid nitrogen or
used fresh. The txssues, 1-2 g for cerebellum or 3-S5 g
for kidney cortex,swere homogenzzed_in 15 mls of buffer
containing 20mM Tris HC1 and SmM EDTA, pH 7.5 at 4°C

| i
i
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using a motor-driven homogenizer, gné homogenates ware
£iltered through cheesecloth and centrifuged at 20,000 x
g for 10 minutes at 4°C." The superpmatant was removed
and centrifuged at 40,000 xg for 30 minutes at 4°C. The
resulting pellet was resuspended in a small volume of
buffer containing 50 mM Tris, 10 mM'nglz, pH 7.5;
aliquotted with small vials and frozen in liquid
nitrogen. The membranes were diluted to give 1 and § 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) and lymph nodes were removed from along the
major vessel. Then, the tissue was. homogenized using a
polytron in buffer containing 20 mM Tris and 5SmM EDTA,
pH 7.5 at 4°C in 15 ml volume for ~6 gm of mesenteric
artery bed. The homogenate was strained through
cheesecloth and centrifuged at 2,000 xg for 10 min., at
4°C. The supernatant was removed and centrifuged at
40,000 xg for 30 min. at 4°C. The resulting pellet was
resuspended as explained above for cerebellum and kidney
cortex. Approximately 10 wmg of membrane protein was
used for each tube in binding experiments.

B) (1251)Er-1 _Rinding Protogcal

(12511ET-1 binding to membranes from xat.
cerebellum (2-5 mg protein/assay tube) or kidney cortex
(3-8 mg protein/assay tube) were measured after 60
minutes incubation at 30°C in 50 mM Tris HC1, 10 mM
MgCls, 0.05% BSA, pH 7.5 buffer in a total volume of 100
ml. Membrane protein was added to tubes eontaining
either buffer or indicated concentration of compounds.
(1251]1ET-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. Total and nonspecific binding were measured in
the absence and presence of 100 nM ﬁqlabelled ET-1.
After the incubation, the reactions ﬁere stapped with
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3.0 ml cold buffer containing 50 mM Tris and 10 mM
MgCls, pH 7.5. Membrane bound radioactivity was
separated from free ligand by flltering through Whatman
GF/C filter paper and washing the fllters 5 times with 3
ml of cold buffer using a Brandel cell harvester.
Filter papers were counted in a gamma counter with an
efficiency of 75%. ICg5qp's for the compounds of this

invention range from 0.1 nm to 50 um.

ITI. 1In Vityxp Vascnlar Smogth Muscle Activity

.Rat aorta are cleaned of connective tissue and
acdherent fat, and cut into ring segments approximately 3
to 4 mm in length. Vascular rings are suspended in
organ bath chambers (10 ml) containing Krebs-bicarbonate

solution of the following compositinn (millimolar):
NaCl, 112.0; KCl, 4.7; KHyPO4, 1.2; MgSO4, 1.2; CaCly,

2.5; NaHCO3, 25.0; and dextrose, 11.0. Tissue bath
solutions are maintained at 37°C and aerated
¢ontinuously with 95% 05/ 5% COy;. Resting tensions of
aorta are maintained at 1 g and allovwed to equilibrate
for 2 nrg., during which time the bathing selution is
¢hanged every 15 to 20 min. Isomet;{c tensions are
recorded on Beckman R-611 dynographs with Grass FT03
force-displacement transducer. Cumulative
concentration~response curves to ET-1 or other
contractile agonists are constructed by the method of
step-wise addition of the agonist. ET-1 concentrations
are increased only after the previous concentration
produces a steady~state contractile response. Only one
concentration-response curve to ET-1 is generated in
each tissue. ET receptor antagonists are added to
paired tissues 30 min prior to the initiation of the
concentration-respense to contractile agonists.

ET-1 induced vascular contractions are
expressed as a percentage of the response elicited by 60
mM KCl1 for each individual tissue which is determined at
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‘the beginning of each experiment. Data are expressed as

the mean * S.E.M. 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
um. )

The following examples are illustrative and

~are not limiting of the compounds of this invention.

a) = =l={4= ) -3=-

=2z ' . To dry magnesium turnings
(0.88 g, 36 mmol) under an argen aﬁmosphere was added,
portionwise, a solution of p-bromoanisole (4.5 ml, 36
mmol) in 5% THF/ Et20 (37 ml). The resulting p-methoxy-
phenyl magnesium bromide solution was added to a
solution of ethyl l-oxe-3-~phenylindene-2-carboxylate
(5.0 g, 18 mmol) in Et20 (300 ml) under an argon
atmosphere at 0°C. The resulting mixture was allowed to
warm to room temperature and was stirred for 10 min.

The mixture was partitioned between 3M HC1l (100 ml) and

EtOAc (200 ml). The organic extract was washed
successively with H20, adqueous NaHCO3, H20 and saturated

agueous NaCl and dried (Na2804). The solvent was
removed 1n vacuo to provide 5 yellow oil which was
treated with Et20/ hexanes. The solid which formed was
collected by filtration (3.47 g). The filtrate was
concentrated under reduced pressura'and purified by

flash chromatography. The material which was isolated
was treated with Et20/ hexanes, and phe.additional solid

which formed (1.76 g, 75% total yield) was collacted by
filtration to afford the title compound.
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b) ~1={4= —3— ; —5-
carboxylate. To a solution of ethyl (1RS) [l-hydroxy-1-
(4-methoxyphenyl)]-3-phenylindene-24carboxylate (4.65 g,
12.0 mmol) in CH2Clz (40 ml) at 0°C-under an argon
atmosphere was added triethylsilane (2.34 ml, 14.6
mmol), followed by boreon trifluoride etherate (8.8 ml,
71 mmol). The reaction mixture was allowed to warm to
room temperature and stirred for 10 min, at which time
was added slowly 3M HCl1 (50 ml). Tﬁe mixture was
extracted with EtOAc (150 ml). The organic extract was
washed successively with H20, aqueous NaHCO3, Hz0 and
saturated agueous NaCl and dried. The solvent was
rémoved in vacuo, and the residue was purified by flash
chromatography on silica gel, eluting with 10% EtOAc/

.hexanes to provide the title compound (4.2 g, 95%) as a

mixture of Al and A2 double hond isomers.

c) =1-(4~ =3
phenylindane-2-carboxyvlate. To a selution of ethyl
(RS) ~-1=- (4-methoxyphenyl) ~3-phenylindene-2-=carboxylate
(5.75 g, 15 mmol) in EtQAc (150 ml) was added 5%
palladium on activated carbon (600 mg). The resulting
suspension was stirred under an atmosphere of Hp for 1
d, then was filtered through a pad of Celite. The
filtrate was concentrated under reduced pressure to
afford the title compound, which was used without
further purific&tinn.

d) =1- (4= =3= \ =2=

carboxylic acid., To a solution of ethyl (1RS,2SR,3SR)-
1- (4-methoxyphenyl)-3-phenylindane~2~-carboxylate, (5.5
g, 14.8 mmol) in EtOH (70 ml) was added 5M NaOH (9 ml,
45 mmol). The resulting mixture was stirred under an
argon atmosphere for 1 d, at which time H20 (70 ml) was

added. The mixture was concentrated under reduced |
pressure. The agqueous residue was extracted with Et20,
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and the Et20 extracts were discarded. The agueous phase
was acidified with 6M HCl and extracted several times
with EtOAc. The combined EtOAc extracts were washed
successively with H20 and saturated aqueous NaCl and
dried. The solvent was removed in vacueo to provide an
oily residue which crystallized upon standing. The
solid material was recrystallized from EtOAc/ hexanes tO
afford the title compound (4.25 g,. 83%); m.p. 164 -
166°C.
1y NMR (CDC13) ¢t & 7.35 < 7.18 (m, 9H); 6.92 - 6.88
(m, 4H); 4.68 (d, 1H, J = 10 Hz); 4.64 (d, 1H,
J = 10 Hz); 3.81 (s, 3H); 3.34 (t, 1H, J = 10 Hz).
MS : 345 {(M+H)*). ' '
anal. Calc. for C23H2003 : C, 80,21; H, 5.85.
Found C, 80.21; H 6.03.

a) =Bei =3={4= [ . To a
solution of 4-hydroxybenzaldehyde (31.7 g, 0.26 mol) and
ethyl benzoylacetate (45.5 ml, 0.26 mol) in EtOH (45 ml)
under an argon atmosphere was added piperidine (2.6 ml,
0.026 mol) and acetic acid (3 drops). After stirring at
room temperature overnight, the resulting sclid mixture
was treated with hot EtOH (700 ml), and then allowed to
cool. The cryséals which formed were collected by
filtration to afford the title compound (61.0 g, 792%).

b) =3- (4= =1= =2=
carboxyviate. To a mixture of ethyl 2-benzoyl-~3-(4-
hydroxyphenyl)propenocate (0.50 g, 1.7 mmol) in CHaClz
(15 ml} at 0°C under an argon atmosphere was added ‘
titanium tetrachloride (0.93 fml, 8.3 mmol). The
resulting mixture was allowed to stir at room .
temperature overnight. The reaction was slowly quenched
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with 3M HC1l, then partitioned between EtOAc (50 ml) and
3M HCl. The aqueous phase was extracted with EtOAc, and
the combined organic extracts were washed successively
with Hz0 and saturated aqueous NaCl, and dried (Na2804q).
The solvent was removed in vacuo, and the solid residue
vwas recrystallized from EtOAc/ hexanes to afford the
title compound (410 my, 82%).

c) PUSL - YN JF U o} -

oxeindane-2-carhoxviate. To a solution of ethyl

{2RS, 35R) ~3- (4-hydroxyphenyl) -l-oxoindane-2-carboxylate
(3.0 g, 10.2 mmol) in DMF (10 ml) under an argon
atmosphere were added imidazole (1.72 g, 25.3 mmol) and
t~butyldimethylchloro-silane (1.82 g, 12,1 mmol). The
resulting mixture was allowed to stir at room
temperature for 3 4, then was poured into dilute aqueous

HCl and ext:acted with EtOAc (2x). The combined organic
extracts were washed successively with Hz0, agqueous

NaHCQOa, H20 and satgrated agueous NaCl and dried. The
solvent was removed in vacuc to provide the title
compound (5.40 q) which was used without further
purification.

d) & ={4=t= i i =1~ -
2-carbhoxylate. To a solution of ethyl (2RS,35R)-3=(4-t-
putyldimethylsiloxyphenyl)~1-oxoindane-2-carboxylate
(130 mg, 0.32 mmol) in CHzClz (3 ml) under an argon
atmosphere was added 2,3-dichloro~5, 6=dicyano-1,4-
benzoquinone (80 mg, 0.35 mmol). The resulting mixture:
was stirred for 2.5 h. Aqueous NaHSQ3z and EtOAc were
added, and the mixture was stirred for 5 min. The
aqueous phase was separated and extracted with EtOAc,
and the combined organic extracts were washed
successively with aqueous NalCO3, H20 and saturated
aqueous NaCl and dried, The solvent was removed in
vacuo, and the residue was purified by flash
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chromatography on silica gel to afford the title
compound (110 mg, B85%).

e) =3 {f=t -~ - -

1= {4~ i -2= . To dry
magnesium turnings (119 mg, 4.9 mmel) under an argon
atmosphere was added, portionwise, a solution of p-
bromoanisole (0.61 ml, 4.8 mmol) in'9 : 1 Eta0/ THE (10
ml). The resulting p-methoxyphenyl magnesium bremide
solution was added to a solution of ‘ethyl 3-(4-t-
butyldimethylsiloxyphenyl)-l-oxoindene-2-carboxylate
(1.00 g, 2.5 mmol) in Et20 (60 ml) under an argon
atmosphere at 0°C. The resulting mixture was allowed to
warm to room temperature and was stirred for 5 min. The
mixture was partitioned between 3M HCl and EtOAc. The
organic¢ extract was washed successively with H20,
agqueous NaHCO3, H20 and saturated aqpeous NaCl and
dried. The solvent was removed in vacuo to provide the
title compound (1.47 g) which was used without further
purification.

£) =l=(4-t= ima ' —3- (4=
=2- . To a solution of
ethyl (1RS)-3-(4-t-butyldimethylsilexyphenyl)-1-hydroxy-
1- (4-methoxyphenyl) indene~2=carboxylate (2.5 mmol,
prepared above) in CH2Cly (10 ml) at.0°C under an argon
atmosphere was added triethylsilane i(0.48 ml, 3.0 mmol),
followed by boron trifluoride etherate (1.8 ml, 14.6
mmol) . The reaction mixture was allowed to warm to room
temperature and stirred for 10 min, gt which time was
added slowly 3M HCl. The mixture was extracted with
EtOAc. The organic extract was washed successively with
Hp0, aqueous NaHCO3, H;0 and saturated aquecus NaCl and
dried. The sclvent was removed In vacuo, and the
residue was purified by flash chromatography on silica
gel, eluting with 15% Et20/ hexanes to provide the title
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compound as a mixture of Al and A2 double bond isomers
(820 mg, 67% for two steps).

g ) | . - — = = . . . —

To a solution of ethyl (RS)-3-(4-t-butyldimethylsiloxy-

,phenyl)-l-(4-methoxyphenyl)indene-z-carboxylate (mixture

of Al and A2 double bond isomers) (750 mg, 1.5 mmol) in
EtOH (25 ml) was added 5% palladium on activated carbon
(70 mg) . The resulting suspension was stirred under an
atmosphere of Hy for 18 h, then was filtered through a
pad of Celite. The filtrate was concentrated under
raduced pressure to afford the titlg compound (730 mg,

_97%), which was used without further purification.

h) Rl-1-=(4~ e A
methoxyphenyl) indane~-2-carhoxylate, To a solution of
ethyl (1RS,2SR,35R)-1-(4-t-butyldimethylsiloxyphenyl)-3-
(4-methoxyphenyl)lndane-Z-carboxylate {723 mg, 1.4 mmel)
in EtOH (20 ml) was added 1M NaOH (1. 6 ml, 1.6 mmol),
and the resulting mixture was stirred at room
temperature for 30 min. The mixture was then
partitioned between 3M HCl and EtQAc. The agueous phase
was extracted with EtOAc, and the combined organic
extracts were washed successively with H20 and saturated
aqueous NaCl and dried. The solvent was removed in
vacuo to afford the title compound (554 mng, 100%)

i’ -. [y - - 8 - ! . =T

carboxylate. To a solution of ethyl (1RS,2RS,3SR)-1-(4-
hydroxyphenyl) -3~ (4*methoxyphenyl)1ndane-2-carboxylate
(270 mg, 0.7 mmol) in acetonitrile (5 ml) at 0°C was
added 1,B-diazabzcyclo[5.4.0]undec—7~ene (0.25 m1, 1.7
mmol), followed by methyl iodide (0.5 ml, 8.0 mmol).
The resulting mixture was allowed to warm to room
temperature and was stirred overnight. The mixture was
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partitioned between EtOAc and diluté aqueous HC1l. The
organic extract was washed with saturated agqueous NaCl
and dried. The solvent was removed in vacuo, and the
residue was purified by flash chromatography to afford
the title compound (40 mg, 32% based on recovered
starting material). |

3) -1, 3=Di (4= _f : -
carhoxyvlic acid. To a solution of ethyl (cis, cis)-l1,3-
di (4-methoxyphenyl) indane-2-carbaxylate (35 mg, 0.09

‘mmol) in EtOH (3 ml) was added 1M NaOE (0.25 ml, 0.25

mmecl), and the resulting mixture was allowed to stir at
room temperature overnight. Thin layer chromatographic
analysis ar this time indicated that the reaction was
incomplete, so 5M NaOH (0.15 ml, 0.75 mmol) was added,
and the mixture was allowed to stand at 0°C for 5 days.
Water was added, and the mixture was concentrated under
reduced pressure. The aqueous residue was extracted
with Et20 (2x), and the Ety0 axtracts were discarded.
The aqueous phase was acidified with éM HCl and _
extracted several times with EtOAc. ' The combined EtOAc
extracts were washed successively with Kp0 and saturated
acqueous NaCl and dried. The solvent was removed in
vacue t£o provide an oily residue which crystallized upon
standing. The solid material was recrystallized from
EtOAc/ hexanes to afford the title compound (19 mg, .
59%); m.p. 192 -~ 183°C.

15 NMR (acetone-dg) : B 7.25 (dd, 4H, J = 6.6 Hz, 2.1
Hz); 7.21 - 7.18 (m, 2KH); 6.92 (dd, 4H, J = 6.6 Rz,
2.1 Hz); 6.86 - 6.83 (m, 2H); 4.59.(d, 2H, J = 10 Hz);
3.79 (s, 6H); 3.26 (t, 1H, J = 10 Hz). M3 : 392

[ (M+NHq) *] . f

Anal. .Calc. for CpqHz04 : C, 76.99; H, 5.92.

Found €, 76.74; H 6.15. :
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a) 2=(3,4-Methvlenedioxvbenzoylibenzoic acid. To a
solution of 2-bromobenzoic acid (12 g, 0,06 mol) in THF
(200 ml) at -100°C under an argon atmesphere was added
dropwise n-butyl lithium (50 ml of 2.5M solution in
hexanes, 0.125 mol), maintaining theitemperature below -
90°C. Upon completion of the addition, the resulting
solution was stirred at -100°C for 1-.h, at which time
was added slowly a solution of piperonylic acid chloride
(11 g, 0.06 mol) in THF (50 ml), maintaining the
temperature below -90°C. The resulting mixture was
allowed to warm to -80°C and stirred:for 1 h; then was
allowed to slowly warm to room temperature and left to
stand for 48 h. The reaction mixture was concentrated:
vnder reduced pressure, and the residue was partitioned
between Et;20 and 1M HCl. The ofganié phase was
extracted with 10% aqueous NaOH. ' The NaQH extract was
acidified with concentrated HCI, and the combined
aqueous material was extracted with-étzo. The Et20
extract was dried (MgS0s4) and concentrated under reduced
pressure., The residue was purified by flash
chromatograph§ on silica gel, eluting with a solvent
gradient of 10 ~ 30% EtOAc/ 0.1% HOAc/hexanes to afford
the title compound as an off-white solid (4.5 g, 28%).

b) Diethyl 2-12-(3,4-Methylenedioxvbanzovlibenzoyl-

malopate. A solution of 2~ (3, 4-methylenedioxybenzoyl) -
benzoic acid (4.0 g, 14.8 mmol) in thionyl chloride (30
ml) was heated at reflux for 2 h, then allowed to cool
and was concentrated under reduced pressure. The
residue was dissolved in Et20 (50 ml) and to this was
added a solution of diethyl magnesium malonate [prepared
by the method of Walker and Hauser, JACS, 68, 1386
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(1946) using magnesium (0.8 g, 33.3 mmol) and diethyl
malonate (4.9 g, 30.6 mmol)] in Et30. The resulting

mixture was heated at reflux for 1 h; then allowed to
cool and was poured into ice~cold 10% agueous H2S04 (100

ml). The aqueous phase was extracted with Et20, and the
combined organic material was washed with saturated

.agqueous NaCl and dried. The solvent was removed under .

reduced pressure to afford the title compound as an
orange oil, which was used without further purification.
c) = - i =1 —l=
carboxylate. A solution containing diethyl 2-[2-(3,4-
methylenedicoxybenzoyl)benzoylmalonate (crude material
prepared above) in 5% aqueous Ra2C03 ;{100 ml) was heated
at reflux for 10 min. The reaction ﬁixture was then
allowed to cool, and the aquecus material was removed by
decantation. The residue was placed.in H20 (50 ml), and
t.he mixture was heated at refluk, c&oﬁed and concentrat-
ed under reduced pressure. The residue was
recrystallized from hexanes to afford'the title compound
as a yellow solid (5.0 g, 100% for two steps).

d) =1= —A={4- =3= -
nethylenedioxyphenyl) indepe-2-carhoxylate. A solution
of 4~bromoanisole (0.89 g, 5.0 mmol) in 9 : 1 Etz0/ THE
(10 ml) was added to magnesium turnings (0.105 g, 5.0
mmol), and the fesulting mixture was allowed to stir for
30 min.. The resultant 4*methbkyphen§1 magnesium bromide
was added dropwise to a solution of ethyl 3-(3,4~
methylenedioxyphEnyl)~1-oxoindenevz-qarboxylate (0.77 g,
2.4 mmol) in 10 : 1 Et20/ THF (55 ml), at 0°C. The
resulting mixture was stirred at 0°C for 1 h and was
then partitioned between EtOAc and 1M HCl. The aqueous
phase was extracted with EtOAc, and the combined organic
extracts were washed successively with 5% aqueous NaHCOj3
and saturated aqueous NaCl and dried (MgS04). The
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solvent was removed under reduced ﬁéessure. and the
residue was purified by flash chromatography on silica
gel, eluting with 10% EtOAc/ hexanes to afford the title
compound as a yellow glassy solid (0.80 g, B0%).

e) =1=(4= =3 - -
dioxyphenyl) indepe=2-carhoxyvlate. To a solution of
ethyl (1RS)-l-hydroxy-1v(4-methoxyph¢nyl)-3-(3'4-
methylenedioxyphenyl)-indene-z-carbokylate (0.80 g, 1.9
mmel) in CHzClz (10 ml) at 0°C under an argon atmosphere
was added triethylsilane (0,28 g, 2}4 mmol), followed by
boron trifiuoride etherate (1 ml, 8,1 mmol). The
resulting solution was stirred at 0°C for 10 min, and
was then partitioned between EtOAc and 3M HCl, The
organic extract was washed with saturated agueous NaCl
and dried (MgS04). The solvent was removed in vacuo, .
and the residue was filtered through a pad of silica
gel, eluting with CHaClz. The title compound (mixture
of Al and A2 double bhond isomers) was obtained as a
glassy, yvellow solid (0.72 g, 94%).

£) =l-(4= =3=(3,4-
methylenedioxyphenyl) indane-2-carboxylate. To a
sclution of ethyl (RS)~1-(4-methoxyphenyl)-3«(3,4-
methylenedioxyphenyl)-indene-2-carboxylate (0.72 g, 1.7
mmol) in EtOH (30 ml) was added 10% ﬁalladium on

‘activated carbon (1 g}. The resulting suspension was

stirred under an atmosphere of Hp for 56 h and filtered,
The filtrate was concentrated under &educed pressure to
afford the title compound as a yellow solid (0.70 g,
85%), which was used without furthef%purification.
g 4 —dzia= =z ld.fo

i i i . To a
solution of ethyl (1RS,2RS,35R)-1~(4-methoxyphenyl)-3-
(3, 4-methylenedioxyphenyl) indane-2-¢arboxylate (0.10 g,
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D.2 mmol) in EtOH (5 ml) was added a:solution of sodium

‘hydroxide (0.10 g, 2.5 mmol) in Hp0 (2 ml). The

resulting mixture was stirred at room temperature
overnight. The mixture was acidifiéd, and the solid
which formed was collected by filtration and dried under
reduced pressure to afford the title 'compound as a tan
solid (0.04 g, 86%).

1H NMR (CDCl3) : & 7.25 (m, SH); 6.90 (m, 4H); 6.77
(d, 2H, J =7 Hz); 5.85 (m, 2H); 4.61 (d, 2H, J= 10
Hz); 3.81 (s, 3H); 3.25 (t, 2H, J = 10 Hz). MS : 387
[ (M-H*] . Z |
Anal. Calc. for CpqHpp0s-l/g Hz0 : €, 73.79; H, 5.22.
Found C, 76.73; H 5.21, :

methylenedioxyphenyl) indene-2-carboxylate. To a

splution of ethyl 3—(3,d-methylenedidxyphenyl)-1-
oxoindene-2-carboxylate (100 mg, 0.31 mmol) in THF (5
ml) under an argon atmosphere at 0°C"ﬁas added a
solution of freshly prepared 4~fluorobhenyl magnesium
bromide (0.62 mmol). After stirring for 45 min, the

mixture was partitioned between 3M HCl and EtOA¢. The
organic extract was washed successively with H20, 5%

aqueous NaHCO3 and saturated aqueous NaCl. The solvent
was removed in vacuo, and the residue was purified by
flash chromatography, eluting with 15% EtOAc/ hexanes to
afford the title compound (45 mg, 35{).

b) =1= (4~ =3=(3.4= =

dioxyphenyl)indene-2-garboxyvlate. To a selution of
ethyl (1RS)~1-(4-fluorophenyl)-li-hydroxy-3-(3,4-
methylenedioxyphenyl)indene-z—carbuiylate (45 mg, 0.11
mmol) in CHClz (3 ml) at 0°C was added triethylsilane

[}
!
£
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(38 pl, 0.24 mmol), followed by boron trifluoride
etherate (121 pl, 0.98 mmol). The reaction mixture was
allowed to warm to room temperature énd stirred for 15
min, at which time was added slowly 3M HCl. The mixture
was extracted with EtOAc. The organlc extract was
washed successively with H20, 5% aqueous NaHCO3 and
saturated aqueous NaCl. The solvent;was removed in
vacuo to provide the title compound-]40 mg, 90%) as a
mixture of Al and A2 double bond isomers.

) e (4= 4 -
merhylenedioxyphenyll indane-2-carboxylate. To a
solution of ethyl (RS)-1~-(4~fluorophenyl)-3=(3,4~-
methylenedioxyphenyl) indene-2-carboxylate (40 mg, 0.10
mmol) in EtOH (3 ml) was added 10% palladium on

~activated carbon (45 mg). The resulting suspension was

stirred under an atmosphere of H; overnight, then was
filtered through a pad of Celite. The filtrate was
concentrated under reduced pressure to afford the title
compound (40 mg, 100%), which was used without further
purification. '

d) =le(4- =3= =
L ' id. To a
solution of ethyl (1RS, 2RS, 3SR)-1=(4-fluorophenyi)}-3-

(3, 4-methylenedioxyphenyl) indane-~2-carboxylate (60 mg,

.0.15 mmol) in EtOH (0,5 ml) was added €M KOH (0.14 ml,

0.84 mmol). The resulting mixture was allowed to stir
at room temperature overnight, then was concentrated
under reduced pressure. The residue was partitioned
between Hp0 and Et0. The agueous phase was acidified
with 3M HCl and extracted several times with EtOAc. The
combined EtOAc extracts were washed successively with
Hz0 énd saturated aqueous NaCl and dried (MgS04). The
solvent was removed in vacuo to afford an 0il, which was
crystallized from EtOAc/ hexanes. Tﬁe title compound
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was obtained as an off-white crystalline solid (22 mg,

39%): m-P- 146 - lqgﬁc'
1y NMR (CDClz) : & 7.23 (m, 4H); 6.96 {m, 1H); 6.90

‘(m, 1H); 6.79 (s, 2H); 6.75 (s, 1H); 5.96 (m, 2H);

4.62 (apparent br t, 2H, J = 10 Hz); 3.25 (£, 1H, J =
10 Hz). | _

MS m/e (rel. int.) : 753 [(2M+1)*+, 3].

Anal. Caled. for CpzsH17FO4: C, 73.40; H, 4.55.

Found: C, 73.19; H, 4.45.

methylenedioxyphenyl) indene-2-carboxylata. To a
solution of ethyl 3-(3,4-methylenedioxyphenyl)~1-
oxoindene-2-carboxylate (100 mg, 0.31 mmol) in THF (2
ml) under an argon atmosphere at 0°C was added a
solution of freshly prepared 3-methoxyphenyl magnesium
bromide (0.31 mmol), After stirring.for 15 min,
additional 3-methoxyphenyl magnesiumibromide (0.06 mmol)
was added. Stirring was continued f@r 45 min, at which
time thin layer chromatographic analysis indicated that
the reaction was incomplete. Additiénal 3-methoxy-
phenyl magnesium bromide (0,12 mmol)iwas added. After
stirring for 2 h more, the mixture was partitioned
between 3M HCl and EtOAc. The organic extract was
washed successively with Hz0, 5% aquéous'NaH003, H20 and
saturated agqueous NaCl. The solvent.was removed in
vacuo, and the residue was purified:hy flash
chromatography, eluting with 15% Etbéc/ hexanes to
afford the title compound (150 myg, 100%).

b) . —_T o (Y . - - -

sneﬂinxznnsnxllindene:z:sa;hnxxlana.3 To a solution of

ethyl (1RS)~-l-hydroxy-1-(3-methoxyphenyl)-3-(3,4~
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methylenedioxyphenyl)-indene-2-carboxylate (150 mg, 0.35
mmol) in CH2Clz was added triethylsilane (67 ul, 0.42
mmol), followed by boron trifluoride etherate (213 ul,
1.73 mmol). The reaction mixture was allowed to stir
for 30 min, at which time was added slowly 5% aqueous
HCl. The mixture was extracted with EtOAc. The 6rganic
extract was washed successively with: H20, 5% aqueous
NaHCO3, Hp0 and saturated aqueous NaCl and dried
(Mg504) .  The solvent was removed in vacuo, and the
residue was purified by flash chromatography, eluting
with 10% EtOAc/ hexanes .to provide the title compound
(45 mg, 31%) as a mixture of Al and A2 double bond

isomers.

c) o O -3 -

-2~ . To a
solution of ethyl (RS)-1-(3«-methoxyphenyl)~3~(3,4~ .
methylenediozxyphenyl) indene~2-carboxylate (45 mg, 0.1l
mmol) in EtOH (3 ml) was added 10% palladium on
activated carbon (45 mg). The resulting suspension was
shaken on a Parr hydrogenator at 50 psi Hz overnight,
then was filtered through a pad of Celite. The filtrate .
was concentrated under reduced pressﬁre to afford the
title compound (43 mg, 94%), which was used without
further purification. ' '

d) 35R).=1= (3= pl =3 (3, 4=

i 2= AR id. To a
solution of ethyl (1RS, Z2RS, 3SR)—14(3-methoxyphenyl)-3-
(3, 4-methylenedioxyphenyl) indane~2-carboxylate (43 mg,
0.10 mmol) in EtOH (1 ml) was added §M KOH (0.10 mL,
0.60 mmol). The resulting mixture was allowed to stir
at room temperature overnight, then was partitioned .
between H0 and Et20. The agueous phase was acidified .
with 3M HCl and extracted several times with EtOAc., The

combined EtOAc extracts were washed'éuccessively with
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#20 and saturated aquecus NaCl and dried (MgS04). The

solvent was removed in vacuo to afford an oil, which was
crystallized from Et20/ hexanes. The title compound was

obtained as a solid; m.p. 131 - 133°c.

1§ NMR (CDCl3) : & 7.21 (m, 3H); 6.97 - 6.73 (m, BH);
5.95 (m, 2H); 4.61 (apparent br t, 2H, J = 0 Hz); 3.67
(s, 31); 3.30 (t, 1H, J= 9 Hz). ' |
MS m/e (rel. imt.) : 777 [(2M+1)*, 65].

Anal.. Calecd, for CagHzp0s: C, 74.21::H, 5.18,

Found: C, 74.71; H, 5.47. C

a) - e B - -] -
hydroxyindene-2=-carboxylate. To dry magnesium turnings
(0.25 g, 10 mmol) under an argon atmosphere was added a
solution of 4~bromo-1,2-methylenedioxybenzene (2.1 g, 10
mmol) in 1:10 THF/ Et20 (22 ml). The resulting
solution was allowed to stir at room temperature for 2
h. During this time, additional THF (4 ml) was added.
The resulting 3,4—methylenedioxyphenﬁlmagnesium bromide
was added to a solution of ethyl 3-(3,4-methylenedioxy-
phenyl) ~1-oxoindene-2-carboxylate (0.50 g, 2 mmol) in

1 : 4 THF/ Et20 (25 ml) under an argon atmosphere at
0°C. The resulting mizture was stizrred at 0°C for 15
min, at which time 1M HC1l (50 ml) was added. The phases

were separated and the aqueous phase'was extracted with
Et20. The combined organic extracts were washed with

saturated agqueous NaCl and dried (Mgép4l. The solvent
was removed in vacuo, and the residué was purified by
flash chromatography, eluting with 10% EtOA¢/ hexanes to
afford the title compound as a yellow solid (0.2% g,
42%) . |




10

15

20

25

30

35

i

-3%.

b) P ek = i =
2-carboxylate. To a solution of ethyl (1RS)-1,3-di-

(3, 4-methylenedioxyphenyl) ~l-hydroxyindene-2-carboxylate
(0.2% g, 0,65 mmol) in CHzCls (3 ml) at 0°C under an
argon atmosphere was added triethyiailane {91 mg, 0.78
mmol), followed by boron trifluorideé etherate (0.3 ml,
2.4 mmol). The reaction mixture was stirred for 10 min,
at which time was added ice-cold leHCl, and the mixture
was extracted with EtOAc. The organic extract was
washed with saturated aqueous NaCl‘énd dried (MgSQ4).
The solvent was removed in vacuo; aﬁd the residue was
Placed on a small pad of silica gel, eluting with CHpCl;

to provide the title compound (257 mg, 92%).

<) =1, 3-Di-(3,4~ ioxy=

i =2= . Ethyl (RS)-1,3-di-(3,4~
Methylenedioxyphenyl) indene-2-carboxylate (163 mg, 0.38
mmel) was placed in MeOH (0.05 ml), .and to this was
added SmIz (10 ml of 0.1M solution ;n THF, 1.0 mmol}.
The resulting mixture was stirred under an argon
atmosphere overnight, at which time-thin layer
chromatographic analysis indicated Ehat the reaction was
incomplete. Additional SmIz (5ml of 0.1M solution in
TEF, 0.5 mmol) was added, and stirring was continued for
2 h. The reaction mixture was partitioned between Et20
and 5% aqueous Naz$203. The organic extract was washed
with saturated aqueocus NaCl and dried (MgSO4). The
solvent was removed under reduced pressure, and the
regsidue was purified by flash chromatography, eluting
with 10% EtOAc/ hexanes to afford the title compound as
a colorless, glassy solid (120 mg, 75%).

d) =1.3-Di- = i i =

Z2-carboxyvlic acid. To a solution of ethyl (1RS, 3RS)-
1, 3=di=- (3, 4~-methylenedioxyphenyl) indane-2-carboxylate
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(75 mg, 0.17 mmol) in EtOH (20 ml) was added NaOH (0,10
g, 2.5 mmol). The resulting mixture was allowed to stir
at room temperature for 3 d, at which time thin layer
chromatographic analysis indicated that the reaction was
incomplete. The mixture was then heated at reflux for
36 h, allowed to cool and was concentrated under reduced
pressure. To the residue was added concentrated HCI,
and the solid which formed was collected by filtration
and dried. The solid was trzturated with boiling
hexanes to afford the title compound as a white solid
(50 mg, 73%); m.p. 182 - 185°C.
1H_NMR (CDCl3) : & 7.25 (m, 2H); 7.15 (m, 1H); 7.00
(m, 1H); 6.76 (s, 2H); 6.68 (m, 2H); 6.50 (dd, 1H,
J =8, 1 Hz); 6,40 (d, 1H, J = 2 Hz); 5.94 (s, 2H);
5.90 (d, 1H, J = 1 Hz); 5.87 (d, 1H, J =1 Hz); 4.84
(d, 1B, J = 10 Hz); 4.78 (4, 1H, J = 10 Hz); 3.63 (dd,
14, J = 10 Hz, 9 Hz). :
MS : 402 (M)t.
Anal. Calcd. for CpqHi806°1/5 H20: C, 71.00; B, 4.52.
Found: C, 71.13; H, 4.46.

EXAMPLE 7 :
a) ' i8) -1, 3=Di- - -
indane-2-carboxylate. To a selution of ethyl (RS)-1,3-

di-(3, 4-methy1ened10xypheny1)1ndene-2—carboxylate (93

mg, 0.22 mmol) in EtOH (2 ml) was added 10% palladium on
activated carbon (g .10 ). The resultzng suspension was
shaken on a Parr hydrogenator at 55 psi Hy for 2 d, then
was filtered through a pad of Celites The filtrate was
concentrated under reduced pressure to afford the title
compound (45 mg, 48%) as a glassy, ygllow solid, which
was used without further purification.
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b) J:xans‘_n:anﬁj =1.3-Di=(3, 4-methylenedigxyphenyl)~
ipdane-2-carhoxylic acid. To a solution of ethyl (cis,
cis)=-1,3-di~ (3, 4-methylenedioxyphenyl) indane-2-
carboxylate (45 mg, 0.1 mmol) in 2 ¢ 1 EtOH/ Hz0 (15 ml)
was added sodium hydroxide (50 mg, 1.2 mmol). The
resulting solution was allowed to sﬁ;r at room
temperature overnight, then was concentrated under
reduced pressure. The residue was treated with
concentrated HC1, and the solid which formed was
colliected by filtration and dried. The solid was
;ecrystallized from Et;0/ hexanes to afford the title

compound as a light tan seclid (12 mé, 30%); m.p. 188 -
191°C.

a) =1 -1-(3,4~ i -

= i =2= . To a solution of ethyl 1~
oxo-3-phenylindene~2~carboxylate (1.b g, 3.6 mmol) in
THF (35 ml) under an argon atmosphere at 0°C was added a
solution of freshly prepared 3,4-methylenedioxyphenyl
magnesium bromide (5.4 mmol). After stirring for 30
min, the mixpﬁre was partitioned between 3M HCl and
EtOAc. The organitc extract was washed successively with
Hp0, 5% aqueous NaHCO3 and saturated aqueous NaCl and
dried (MgSQ4). 'The solvent was remq?ed in wvacuo, and
the residue was purified by flash chiomatography,
eluting with 10% EtOAc/ hexanes to afford the title
compound (1.03 g, 72%). ; )

i
b) Echyl (RS)=-1-(3,4=Metrhylapedioxyphenyl)=3-phenyl=
i -2 . To a solutioﬁ;of ethyl (1RS)-1-

‘ hydroxy-l-(3,4-methylenedioxyphenyl){B-phenylindene-zﬂ

carboxylate (1.03 g, 2.58 mmol) in CH2Clz (40 mL) was
added triethylsilane (0.49 ml, 3.07 mmol), followed by
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boron triflucride etherate (l1.55 mlg;12.6 mmol). The
reaction mixture was allowed to stingfor 15 min, at
which time was added slowly 3M HCl.’fThe mixture was
extracted with EtOAc. The organic eﬁtract was washed
successively with Hz0, 5% aqueous NaKCO3z and saturated
aqueous NaCl. The solvent was remoqed in vacuo to
provide the title compound (1.00 g, 100%) as a mixture
of Al and A2 double bond isomers.

c) =1= = ] =
= A . To a solution of ethyl
(RS)~1-(3, 4-methylenedioxyphenyl)-3-phenylindene~2-
carboxylate (1.00 g, 2,60 mmel) in EtOH (25 ml) was
added 10% palladium on activated carbon (30 mg). The
resulting suspension was stirred under an atmosphere of
H»> overnight. fThin layer chromatographic analysis
indicated that the reaction was incomplete, so
additional 10% palladium on activated carben (30 mg) was
added, and the mixture was shaken on a Parr hydrogenator
at 30 psi Hz for 2 d. At this time, thin layer
chromatographic analysis again indicated that the
reaction was incomplete. The reactioﬁ mixture was
filtered through a pad of Celite, and 10% palladium on
activated carbon (250 mg) was added. :The reaction
mixture was shaken on a Parr hydrogenator at Go.psi.Hz
overnight. Filtration and repetition of the latter
hydroganation cdnditions led to complete consumption of
starting material. The reaction mixtﬁre was filtered
through a pad of Celite, and the filtrate was
concentrated under reduced pressure tb afford the title
compound (650 mg, 65%), which was used without further

purification.

d) {1RS, 2RS, 3SR)-1-(3.4-Methylenedioxyphenyl)=3-
WW. To @ solution of ethyl

{(1RS, 2SR, 35R)—1~(3,4—methy1ened;oxyphenyl) -3~
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.phenylindane-z-carboxylate (650 mg, 1.68 mmol) in EtOH

containing a few drops of THF was added éM KOH (1.68 ml,
10.1 mmol). The resulting mixture was allowed to stir
at room temperature overnight, then was concentrated
under reduced pressure. The residue was partitioned
between Ha0 and Etz0. The aqueous phase was acidified
with 3M HCl and extracted several times with EtOAc. The
combined EtOAc extracts were washed.éuccessively with
H20 and saturated aqueous NaCl and dried (MgS0O4). The
solvent was removed in vacuo to afford an oil, which was
crystallized from EtOAc/ hexanes. The title compound
was obtained as a solid (305 ng, 51%}; m.p. 186 =~ 187°C.
Apal. Calcd. for C23H3gO4: C, 77.D8éiH, 5.06.

Found: C, 76.60; H, 5.08. '

a) =1=(4- -3= =
methylenedioxyphenyl) indane-2=carboxamide.” A mixture of
(1RS, 2SR, 3SR)-1-(4-methoxyphenyl)~3-(3,4-methylene~
dioxyphenyl) indane-2-carboxylic acid- (250 mg, 0.64 mmol)
in $0Clz (2.5 ml) was allowed to stir overnight under an
argon atmosphere. The reaction mixture was concentrated
under reduced pressure, and the residue was dissolved in
benzene (5 ml). To the resulting mixture under an argon
atmosphere was added .concentrated NH¢OR (5 ml). The
solid which formed was collected by filtration, washed
with Hz0 and dried in vacuo to afford:the title compound

(185 mg, 75%).

b) =l=ld= yli=3=(3. 4= =
enedioxyphenyl) indane=2-carbonifirile. To ice-cold DMF

{1 ml) under an argon atmosphere was added oxalyl
chloride (68u1, 0.78mmol). After stirring for 5 min at

0°c, a solution of (1RS, 2SR, 3SR)-l=(4=methoxyphenyl)-
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3= (3, 4-methylenedioxyphenyl) indane-2-carboxamide (150
mg, 0.39 mmol) in DMF (2 ml) was added, and stirring was
continued for an additional 10 min at 0°C. The reaction
mixture was partitioned between EtOA¢c and 3M HCl. The
agqueous phase was extracted with EtOAc, and the combined
organic extracts were washed successively with H20,
aqueous NaHCO3, Hz0 and saturated aqueous NaCl and

dried. The solvent was removed in vacuo to afford the
title compound as a white solid (135'mg, 94%) which was
used without further purificatioﬁ.

c) elw (4= -3=(3, 4=

i =2- —5-y1) i . To THF
(2.5 ml) at -78°C under an argon atmosphere was added
aluminum chloride (90 mg, 0.67 mmol); After slowly
warming to room temperature, sodium azide (130 mg, 2.2
mmol) was added, and the resulting mixture was heated at
70°C for 5 min, then coocled to room temperature. To the
reaction mixture was added a solution of (1RS, 2SR,
3SR)-1-(é-methoxyphenyl)-B-(3,4-methylenedioxyphenyl)-
indane-2-carbonitrile (125 mg, 0.34 mmol) in THF (2.5
ml). After heating at 70°C overnight, thin layer
chromatographic analysis of the reaction mixture
indicated the presence of starting méte;ial, so
additional Al (N3)3 was prepared as above (1.34 mmol) in
THF. To this was added the reaction mixture, and
heating at 70°C was resumed for an additional 5 h. The
mixture was partitioned between EtDAé and 3M HCl. The
agueous phase was extracted with EtOAc, and the combined
organic extracts were washed succesgively with Hz0 and
saturated agqueous NaCl and dried. Tﬁe solvent was
removed in vacuo, and the residue was crystallized from
EtOAc/ hexanes to afford the title cémpound (78 mg,
56%). A portion of this material was further purified
by MPLC (LiChroprep RP-18, MeOH/Hz0=60/40) and then
recrystallized; m.p. 155 - 157°C (EtOAc/ hexanes).
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14 NMR (CDCl3) : & 7.28 - 7.15 (m,?4H): 7.03 - 6.95
(m, 2H); 6.87 - 6,84 (m, 2H); 6.74 (5, 3H); 5.94

(4, 18, J = 1.2 Hz); 5.92 (d, 1H, J = 1.2 Rz); 4.79
(d, 14, o = 11.6 Hz); 4.73 (d, 14, J = 11.6 Hz); 3.79
(S, 3H); 3.656 (t, 1H, J = 11.6 Hz). MS (m/e) : 413.2
[ (M+H) *], '

I

methylepadioxyphenyvllindene~2-carboxylate, To dry

magnesium turnings (81 mg, 3.4 mmol) under an argon
atmosphere was added a solution of 2-bromoaniscle (0.64
g, 3.4 mmol) in 5 ¢ 1 THF/ Et20 (3 ml). A portion of

the resulting 2-methoxyphenyl magnesium bromide solution

(0,45 ml, 0.51 mmol) was added dropwise to a solution of
ethyl 3~(3,4-methylenedioxyphenyl)-l-oxoindene-2-
carboxylate (100 mg, 0.34 mmol) in THF (6 ml) under an
argon atmosphere at 0°C. After stir#ing for 15 min, the

mixture was partitioned between 3M HCl and EtOAc, The
organic extract was washed successively with Hz0, 5%

aqueous NaHCO3, H20 and saturated aqueous NaCl. The
solvent was removed in vacuo, and the residue was
purified by flash chromatography, eluting with 15%
EtOAc/ hexanes to afford the title compound. (100 mg,

68%) .

A}

b) Ethyl (BS)-1- (2-Methoxyphenyl}-3=(3,4-methylene=
dioxyphenyl) indene=2-carboxylate. To a solution of
ethyl (1RS) ~1~hydroxy~1- (2-methoxyphenyl) -3- (3, 4~
methylenedioxyphenyl)indenew2~carbax?1ate (100 mg, 0.23
mmol) in CH2Clz (5 ml) was added triethylsilane (32 mg,

0.28 mmol), followed by boron triflupride etherate (0.13
ml, 1.05 mmol). The reaction mixture was allowed to
warm to room temperature and stirred for 10 min, at
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which time was added slowly 3M HCl. ; The mixture was
extracted with EtOAc. The organic extract was washed
successively with H20, 5% aqueous NaHCO3, H20 and

saturated aqueous NaCl and dried (MgS504) . The solvent

was removed in vacuo to provide the title compound (91
mg, 96%) as a mixture of Al and A? double bond isomers.

c) . 2 =l=(2= o =3-(3.4=
methylenedioxyphenyl) indane~2-carboxylate, To a
solution of ethyl (RS)-1-(2-methoxyphenyl)-3- (3,4~
methylenedioxyphenyl) indene-2~carboxylate (90 mg, 0.22
mmol) in EtOH (10 ml) was added 10%,§alladium on
aciivated carbon (90 mg}. The resulﬁing suspensgion was
shaken on a Parr hydrogenator at 60 psi Hp overnight,
then was filtered through a pad of Celite. The filtrate
was concentrated under reduced pressure to afford the
title compound (90 mg, 100%), which was used without
further purification.

d) -l= (D= ‘ - -

i i =2« : id. To a
solution of ethyl (1RS, 2RS, 3RS)~1~{2-methoxyphenyl)-3-
(3, 4-methylenedioxyphenyl) indane~2-carboxylate (90 mg,
0.22 mmol) in EtOH (2 ml) containing a few drops of THF
was added 6M KOH (0.22 ml, 1.32 mmol). The resulting
mixture was allowed to stir at room temperature .
overnight, thenlwas concentrated under reduced pressure.
The residue was partitioned between Hz0 and Erz0. The
aqueous phase was acidified with 3M HCl and extracted
with EtOAc. The EtOAc extract was washed successively
with H20 and saturated aqueous NaCl and dried (MgS0q).
The solvent was remaved in vacuo to éffﬁrd the title
compound (40 mg, 49%). o
14 NMR (CDPClz) : 6 7.37 - 6.73. (m, 11H); 5.93 (m, 2H);
5.03 (d, 1H, J = 10 Hz); 4.67 (4, 1#, J = 10 Hz); 3.70
(s, 3); 3.38 (t, 1H, J =10 Hz).
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a) J-Bepzyloxyacetophenone. To a mixture of sodium

hydride (4.5 g of 80% mineral oil dispersion, 0.15 mol),
which had been washed free of mineral oll, in DMP (25
ml) was added, dropwise with cooling; a solution of 3~
hydroxyacetophencne (20.5'g, 0.15 mol) in DMF (25 ml).
Upon completion of the addition, the.mixture was allowed
to stir at room temperature for 15 min, at which time
was added benzyl bromide (25.6 g, 0.15 mol). The
resulting mixture was allowed to stir at rcom
temperature overnight, then was partitioned between
EtOAc and 3M HCl. The aqueous phase was extracted with
EtOAc, and the combined organic extracts were washed
successively with 1M NaOH, H20 and saturated aqueous
NaCl and dried. The solvent was reméved in vacuo to
afford the title compound (33 g, 97%), which was used
without further purification.

b) Methyl 2-(3-Benzyloxylbenzovlacetate. To a mixture

of sodium hydride (28.3 g of B0% mineral oil dispersion,
0.94 mol), which had been washed free of mineral oil, in
dimethyl carbonate (100 ml) under an :argon atmosphere
was added, over 30 min, a solution of 3-benzyloxy-
acetophenone (82.3 g, 0.41 mol) in dimethyl carbonate
(150 ml).. Upon completion of the addition, the mixture
was heated at reflux for 30 min, then was cooled in an
ice bath and quenched by the slow addition of 3M HCl.
The mixture was partitioned between EtQAc and 3M RCl,
and the agueous phase was extracted with BtOAc. The.
combined organic extracts were washed successively with
H20, aqueous NaHCO3, sz and saturated aqueous NaCl and

dried. The solvent was removed in vacuo to afford the
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title compound (112.5 g, 97%).

c) =(3= =3 = =

Rhenvlipropenoate. A mixture containing methyl 2- (3~

benzyloxy)benzoylaCEtate (75.0 g, 0,26 mol), piperonal
(43.6 g, 0.29 mol), acetic acid (3.6 ml) and piperidine
(1.2 ml) in benzene (70 ml) was heated at reflux, with
azeotropic removal of H20. After heéting at reflux for
4 h, the reaction mixture was concentrated in vacuo, and
the residue was crystallized from Et@H to afford the
title compound (93.5 g, 85%); m.p. 116 - 118°C.

d) -5z =1z = =

3= =2= . To trifluorcacetic
acid (150 ml) at 0°C under an argon atmosphere was added
methyl 2-(3-benzyloxybenzoyl)-3-(3,4-methylene~
dioxyphenyl)propenvate (80.0 g, 0.19 .mol). The mixture
was allowed to warm to room temperatﬁre and stirred for
30 min, at which time the mixture was concentrated under
reduced pressure. The residue was ¢fssolved in EtOAc
and washed successively with aqueous NaHCO3, H20 and
saturated aqueous NaCl and dried. The solvent was
removed in vacuo, and the oily residue was crystallized
from EtOAc/ hexanes to afford the title compound (51.3
g, 64%); m.p. 148 - 150°C.

e) = =1=(3,4- i =3-

oxoindene-2-carboxylate. To a solution of methyl 5-
benzyloxy-1- (3, 4-methylenedioxyphenyl)-3-oxoindane=2~
carboxylate (27.3 g, 65.6 mmol) in benzene (90 ml),
cooled in an ice-Hz20 bath, was added 2,3-dichlore-5, 6-
dicyano~1l, 4-benzoquinone (15.4 g, €7.8 mmel). The
resulting mixture was stirred at 0°C-f0r 1 h, allowed to
warm to room temperature for 1.5 h, and finally warmed
to 40°C for 1 h. The solid which formed was removed by

fiitration and washed #ith banzene. ;The combined
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filtrate and washings were poured into EtOAc (200 ml)
and washed successively with aqueous NazC03 (3x), H20
(3x), 3M HCl, H20 (3x) and saturated:agueous NaCl and
dried. The solvent was removed in vacuo, and the
residue was crystallized from EtOAc/ hexanes to afford
the title compound (16.4 g, 60%) as a red crystalline

solid; m.p. 140 - 141°C.

£) ~fe -3~ gy=3~ (4= =

carboxvlate.

To dry magnesium turnings (0.96 g, 40 mmol) under an
argon atmosphere was added a solution of 4-bromoanisole
(7.48 g, 40 mmol) in 9 : 1 Et20/THF (50 ml). The
resulting 4-methoxyphenyl magnesium bromide solution was
added portionwise to a solution of méthyl S-benzyloxy-1-
(3,4—methylenedioxyphenyl)-3—oxoindeﬁe-2-carboxylate
(8.29 g, 20 mmol) in THF (250 ml) under an argon
atmosphere. Upon completion of the addition, the
mixture was quenched by the additien of 3M HCl and
extracted with EtOAc. The organic extract was washed
successively with H20, aqueous NaHCQj, H20 and saturated
aqueous NaCl. The solvent was removed in vacuo to
afford the title compound (l11.58 g, 100%), which was
used without further purification. .

g) =5= =3-(4- . - -
methylepedioxyphenyl) indene-2-carbaxylate. To a
solution of methyl (3RS)w5-benzyloxy-3*hydroxy—S-{4f
methoxyphenyl) -1~ (3, 4-methylenedioxyphenyl) indene=-2~
carboxylate (crude material prepared above) in CH2Cl?
(75 ml) under an argon atmosphere at ‘0°C was added
triethylsilane (3.2 ml, 23.6 mmel), followed by boron
trifluoride etherate (14.7 ml, 120 mmol). The reaction
mixture was stirred for 10.min at 0"6, at which time the
mixture was partitioned between 3M HCl and EtOAc¢., The
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organic extract was washed successiv%ly with H20,
agqueous NaHCO03, Hz0 and saturated aqheous NaCl and
dried. The solvent was removed in vacuo, and the
residue was purified by flash chromaﬁography, eluting
with a solvent gradient of 25 - 45% Et20/ hexanes. The
title compound (8.41 g, 83% for two steps) was isolated
as a mixture of Al and A2 double bonﬁ isomers.

h) Me -5~ =3-(4- =
carboxylate, To a degassed solution of methyl (RS)=-
S5-benzyloxy-3- (4-methoxyphenyl)=-2-(3, 4~-methylene-
dioxyphenyl) indene-2-carboxylate (6;60 g, 13.0 mmol) in
EtOAc (25 ml) and EtOH (175 ml) was added 5% palladium
on activated carbon (0.6 g). The reéulting suspension
was shaken on a Parr hydrogenator at 60 psi Hz for 20 h,
at which time NMR analysis of the reaction mixture
indicated that the reaction was incomplete. The
catalyst was removéd by filtration through a pad of
Celite, and fresh 5% palladium on activated carbon (0.6
g) was added. The mixture was shaken on a Parr
hydrogenator at 60 psi Hz for an additional 48 h. The
catalyst was removed by filtration t&:ough a pad of
Celite, and the filtrate was concent#ated under reduced
pressure. The residue was crystallized from EtOAc/
hexanes to afford the title compound (4.83 g, 89%); m.p.
187 - 188°C. ,

i) (1RS. 25R. SSRI-S—Hvdroxv-ﬁ-l4gm§;hgxgnngn¥ll:1:

sodium salt. To a soelution of methyl (1RS, 2RS, 3SR)-5-
hydroxy-3- (4-methoxyphenyl)-1-(3, 4-méthylenedioxy*
phenyl) indane-2-carboxylate (150 mg,io 36 mmol) in EtOH
(4 ml) was added 10% NaOH (4 ml), and the resulting
mixture was allowed to stir under aniargon atmosphere
overnight. Water (5 ml) was added, .and the mixture was

4
1
'
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concentrated under reduced pressure.. The concentrate
was extracted with Et20, and the agueous phase was
acidified and extracted with. EtQAc, ?The EtOAc extract
was washed successively with H20 anﬁ;saturated agqueous
NaCl and dried. The solvent was reﬁpved in vacuo. The
sodium salt was prepared, and a portion of this (100 mg)
was purified by reverse-phase chromaﬁography to afford
the title compound (73 mg, 48%). Trituration of this
material with EtOAc provided a white crystalline solid:s
m.p. 198°C (dec). | B .
1H NMR (MeOH-d4) : & 7.20 (dd, 2R, J = 6.8 Hz, 2.0 Hz);
6.85 (dd, 2H, J = 6.8 Hz, 2.0 Hz); 6.80 - 6.64 (m, 5H);
6.25 (s, 1H); 5.88B - 5.87 (m, 2H); 4.47 (d, 1H, J = 10
Rz); 4.43 (d, 1H, J = 10 Hz):; 3.76 (s, 3H); 3.03 (t,
1H, J = 10 Hz). MS (m/e) : 427 [(M+H)¥].

EXAMPLE 12
:’E ] J [] & i
a) 3-—(Prop-l-yloxy)acetophenone, 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 iSO g, 0.37 mol).
After stirring for 30 min. 1-iadoprobane (70 m1, 0.72
mol) was added and the mixture stirred overnight at room
temperature. The mixture was diluted with dry DMF (S0
ml) and further NaH (2.77 g, 0.12 mol) added followed by
l-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

EtOAc. The EtOAc extract was washed successively with;
H20, 10% agueous NaOH and then brine, After drying

(MgS04), filtration and evaporation gave the title
compound (65 g, 98%) as a yellow oil which was used
without further purificationm. :
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b) Methyl  3-(Prop-l-vioxylhenzoylacetate. To'a
suspension of NaH (12 g, 0.5 mol) inidry dimethyl
carbonate (50 ml) was added slowly a:solution of 3=
(Prop-l-yloxy)acetophenone (65 g, 0,37 mol) in dry
dimethyl carbonate (100 ml). During ﬁhe addition the
exothermicity of the reaction caused;refluxing. Follow-
ing the addition the mixture was stirred mechanically
overnight and was then quenched cautiously with 3M HCl
and extracted with EtOAc. The EtOAc extract was washed
successively with; H20, 5% aqueous NaBCO3, H20 and
brine. After drying (MgS04), filtrapian and evaporation
gave a yellow oil (82 g, quantitative) which was used
without further purification. '

¢) Methyl- (1RS,28R)-1- (3, 4-Methylenadioxyphenyl)=5=

{prop-1-yloxy) -3-axe-indanes2-carboxylate. To a

solution of methyl-3-(Prop-l-yloxy)benzoylacetate (ld'g.
4.2 mmol) in benzene (50 ml) was added 3,4-methylene
dioxybenzaldehyde (6.36 g, 4.2 mmol) {followed by
piperidine (0.42 ml, 0.42 mmol) and glacial acetic acid
(B drops approx.).'The mixture was réfluxed for 2 hr.
and the volatiles removed in vacuo té give methyl (2)-3-
(3,4-methylene@ioxthenyl)-2-[3-(pr6p-1—yloxy)—
benzoyl]propencate as a yellow oil. ;This residue was
dissolved in trifluoroacetic acid (5@ ml) and the
mixture stirred at room temperature for 20 min. . The
trifluoroacetic acid was removed in vacuo to give the
title compound as a dark oily residue (16 g) which was
used in the next step without purification.

1y NMR (CDCl3) & inter alia 7.85 (1H, s); 7.56~7.30
(3, m); 7.08-7.15 (1H, m); 6.95 (1K, dd, J=8, 2Hz);
6.78. !

d) Methyl=3-(3, 4-Methylenedioxyphenyl)=6=(prop=l-yloxy)=
1-oxo-indene-2-carboxylate, Methyl (1RS, 28R)-1-(3,4-
methylenedioxyphenyl)-5-(prap-l-yloxy)-3-oxo—indane-2-
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carboxylate (16 g, crude from previgus experiment) was
dissolved in dioxan (150 ml) and DDO (22 g, 0.097 mol)
added. The mixture was refluxed for 2 h. then cooled,
filtered and the solvent removed in vacuo. The product
was purified by flash column chromatography on silieca
gel (eluant: EtOAc/hexane, 20:B0) to give the title
compound as an orange solid (5.2 g, 31% over two steps);
m.p. 125-126°C.

e)_Methyl- (1RS) =1~ (2-Benzyloxy-d-nethoxyphenyl)=lz
hydroxy-3-(3, 4—methylenedioxyphenyl}=§=(prop=1-
yloxy)indene-2-carboxylate. To dry magneszum turnlngs
(0.15 g, 6.25 mg. atoms) under an argun atmosphere was

" added portionwise, a solution of 2~bgnzyluxy-4-methoxy~

bromobenzene {(for preparation see below) (1.80 g, 6.15
mmel) in 5% THF/ether (7 ml). The resulting 2-
benzyloxy-4-methoxyphenyl magnesium bromide was added to
a solution of methy1*3~(3,4—methyleﬁédioxyphenyli-6-
(prop-l-yloxy)—1—oxu-indene—2-carbox§1ate (1.5 g,
4.1mmol) in Et20 (65 ml) under an argon atmosphere at
0°C. The resulting mixture was allowed to warm to room
temperature and was stirred for 10 min. The mixture was

partitioned between 3M HCl (30 ml) and EtOAc (75 ml).
The organic extract was washed success;vely with; H20,

aqueous NaHCO3, H20 and saturated aqueous NaCl and dried
(Na2804) . The solvent was removed under reduced

pressure, and the residue purified by flash
chromatography on silica gel (eluanty EtOAc/hexane,
30:70) to afford the title compound as a pale-yellow oil

(1.4 g, 59%). .
£)_Methyl= (RS)=3- (2-Benzyloxy-4-methdxypheoyll=l= (.42

late. To a solution of (1.35 g, 2.33 mmol) in CH2C12

(20 ml) at 0°c under'an argon atmosphere was added
triethylsilane (0.47 ml, 2.94 mmol), followed by boron
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trifluoride etherate (1.4 ml, 11.4 mmol). The resulting
solution was stirred at 0°C for 10 min, ‘and was then

partitioned between 1M HC1l and EtOAc; The organic
extract was washed successively.with; H20, 5% agueous

NaHCO3, H20 and brine. After drying /(Na2S804) the solvent
was removed in wvacuo, and the produc? purified by column
chromatography on silica gel (eluant: EtOAc/hexane,
25:75). The title compound (as a single undefined double
bond isomer) was obtained as yellow oil (0.65 g, 50%).

g) Methy)-(1RS,2RS,3RS) =3~ (2-Hydroxy:d=nethoxyphanyl)zl=
W‘W — . —al e 'Lxmndm =
Larboxylate, Methyl-(RS)-3-(2-benzyloxy44-methoxy-
phenyl) -1~ (3, 4~methylenedioxyphenyl) -5~ (prop-1-yloxy) -
indene~2-carboxylate (0.64 g, 1.13 mmol) was dissolved
in a small volume of EtOAc and EtOR (25 ml) added
followed by 10% palladium on activated carbon (0.2 g).
The resulting solution was stirred under an atmosphere
of hydrogén for 10 days and filtered; The filtrate was
concentrated under reduced pressure and the product
purified by column chromatography on silica gel (eluant;
EtOAc/hexane, 30:70) to give the title compound as a
colorless solid (0.21 g, 39%); m.p. 155-156°C.

h) Methylz (1RS,2R5,3RS5)=3- (2~Carboethoxvmethoxy=4-
yloxylindane-2-carboxylate. A solution of methyl-

(1RS, 2RS, 3RS) -3~ (2-hydroxy-4-methoxyphenyl) ~1- (3, 4~
methylenedioxyphenyl) ~5- (prop-1~yloxy) indane~2-carhoxy-
late (0.05 g, 0.11 mmol) in dry DMF (1 ml) was added to
NaH (4 mg, 0.17 mmol) in a small volume of dry DMF. The
mixture was stirred at rcoom temperature for 10 min. and
ethyl bromoacetate was added (0.016 @l, 0.14 mmol).
After 20 min., the reaction was quenthed with 3M HCl and
extracted with EtOAc. The EtQA¢ extract was washed with
water then brine, dried (MgS04), fitered and evaporated.
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The product was purified by c¢olumn chromatography on
silica gel (eluant: EtOAc/hexane, 30:70) to give the
title compound as pale yellow oil (0.05g, B5%).

1) .11RS. 2SR, RS} <3~ (2-Carboxymethoxy=4-methoxyphenyl) ==
43.4-methylepedioxyphenyl) =5= (prop=le=yloxy) indane=2-
carboxylic acid. To a solution of methyl- (1RS,2RS, 3RS)-
3-(Z-carboethoxymethoxy—d-metnoxypnenyl)-1-(3,4-'
methylenedioxyphenyl)—s-(prop-1~yloxy)indane-2-
carboxylate (0.05 g, 0.089 mmol) in EtOH (1 ml) (warming
neccessary) was added 6M NaOH (0.089‘ml, 0.53 mmol)..
After stirring overnight the product ‘was partitioned
between EtOAc and 3M HCl. The organié extract was washed
with H20 and then brine, dried (MgS04), filtered and
evaporated to give a colorless oil. ihe product was
erystallized from Et20/hexane to give the title compound
as an off-white solid (0.03 g, 65%); m.p. 195-198°C.

1H NMR [(CD3)2€01 & 7.17 (1, d, J=9.1Hz); 6.8-6.71 (5H,
m); 6.55-6.47 (3H, m); 5.94 (2H, s); 4.87 (1H, br. d);
4.73 (1B, d, J=16.5Hz); 4.63 (1H, d,:J=16.SHz); 4.52
(1H, d, J=7Hz); 3.80-3.76 (2H, m); 3.76 (3H, 8); 3.48-
3.35 (1H, br. m); 1.65 (2H, sextet, J=7.4Mz); 0.92 (3H,
t, J=7.4Hz) .MS : 538 [(M+NH4)*]. |

Anal. Calc, for C29H28 09: C, 66.92; H, 5.42.

Found C, 67.37; H, 5.32.

a) A= =2= =4= ) 3-Bromo~2-
hydroxy-6-methoxybenzoic acid [T. de Paulis et. al. ,J.
Mad. Chem,, (1985), 28, 1263-12691(5.g, 0.02 mol) was
heated in cquinocline (200 ml) at 160°q for 1 h. On
cooling, the product was partitioned between Et20 and 3M

HCl. The organic extract was washed ﬁith water and brine
then dried (MgS04), filtered and evaporated to give the

title compound as a light-brown oil {4 g, 97%). This
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material was used without further purification.
ln ¥R (CDC13) & 7.32 (1H, d, J=9Hz); 6€.60 (1H, d,

J=1.5H2), 6.43 (1H, dd, J=8,1.5Hz)."

-b) 2:Bgnzxlnxx:l:b:nma:ﬂ:ma:hnxzhgﬁzenﬂ; To a

suspension of NaH (1.01 g, 0.042 mol) in dry DMF (ml) at
0°C was added solution of 1-bromo-2=-hydroxy-4-
methoxybenzene (7 g, 0.035 mol). After stirring at room
temperature for 30 min. the solution was cooled to 0°C
and benzyl bromide (6.24 ml, 0.052 mmol) added. The
mixture was warmed to room temperatu}e over 20 min, and
then quenched cautiously by the addition of 3M HCl and

extracted with EtOAc. The BtOAc extréct was washed
Succes51vely with; H20, 5% aqueous NaHCO3, H20 and

finally brine. After drying (Mgs04). filtration and
evaporation gave a dark colored oil.;The product was
purified by flash column chromatography (eluant:
EtOAc/hexane, 20:80) to give the t;tle compound as a
colorless oil (7.5 g, 73%). '

ln NMR (CDC1l3) & 7.50-7.25 (6H, m); §.51 (1H, d,
J=1.5Hz); 6.39 (1B, d, J=9Hz); 5.09 (2H, s); 3.72 (3H,

g).

Methyl (1RS5, 2RS, 3RS)-3~(2-Hydroxy-4-methoxy-
phenyl)-l-(3,4—methylenedioxyphenyl)%5-(prop-l-yIOxy)-
indane-z-carboxyléte (0.14g, 0.25mmol) in dry DMF (1 ml)
was added to NaH (9mg, 0.38mmol) in 4 small volume of
dry DMF. The mixture was stirred at‘émbient temperature
for 20 min. then 3-bromopropan-l-ol {37ul, 0.4lmmol) was
added. After stirriné for 1h. the product was
partitioned between 3M agqueous HC1 aﬁd ethyl acetate.
The organic layer was washed with water then brine, then
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dried (MgS04 anhyd.) filtered and evaporated to give an
oil. The produc¢t was purified by céiumn chromatography

.to provide methyl (1RS, 2SR, 3RS)-3{[2-(3-Hydroxypr0p—1'

yloxy)-4~methoxyphenyl]-1—(3,4-methylepedipxyphenyl)*5-
(prop-l-yloxy)indane—z—carboxylate'fD.lg, 65%) (1H-NMR
indicated some epimerization had océu;red at C-2). This
material was used without further purification. Methyl
(1RS, 2SR, 3RS)-3-[2-(3-Hydroxyprop=l~yloxy)-4-methoxy-
Phenyl]l-1-(3, 4=~methylenedioxyphenyl)~5- (prop-l-yloxy)~
indane-2=-carboxylate (0.04g, 0.075mmol) was dissolved in
methanol (2ml) and agueous potassium hydroxide added
(2M, 0.22ml, 0.44mmol). The mixture was stirred under
reflux overnight then cooled, diluted with water,
acidified with 3M aqueous hydrochleric acid and
extracted with ethyl acetate. The organic extract was
washed with water and brine, dried (Mg504 anhydrous),
filtered and evaporated to give an oil. The product was
purified by chromatography on silica~gel (eluant: ethyl
acetate/hexane/3% acetic acid) to give 12mg of free acid
which was converted to its dicyclohe;ylamine salt.

m.p. 110-112°C. |

(1RS, 28R, 3RS)~=3=[2~(3=Hydroxyprop-1l-yloxy)-
4-methoxyphenyl]-1~ (3, 4-methylenedioxyphenyl)-5- (prop-1i-
yloxy) indane-2-carboxylic acid (0.07g, 0.13mmol) was
dissolved in dry dichloromethane (0.5ml) and Dess-Martin
periodinane (0.07g, 0.17mmol) added in dry dichloro-
methane (1lml). After 2h. the product!was partitioned
between ether and saturated acueous ?odium carbonate

- solution containing sodium thiosulfate. The ether

extract was washed with water then brine, dried (MgS04
anhydrous), filtered and evaporated to give an oil which
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was used without purification. The crude product was
dissolved in t-butanol (5ml) and te this was added a
solution of sodium chlorite (l8mg, 0.2mmol) and sulfamic
acid (2lmg, 0.22mmol) in water (1.5ml). After 1lh.
stirring at ambient temperature the product was
extracted into ethyl acetate. The organic layer was
washed with water then brine then dried (MgS04 anhyd.)
filtered and evaporated to give an oil. The product was
purified by column chromatography opisilica-gel (eluant:
ethyl acetate/hexane/3% acetic acid) to give l2mg of
free acid which was converted to its: bis-dicyclohexyl-
amine salt. ' g
m.p. 160 - 162°C. .
Ms (exact mass) M*t- : 534.1879 (free di-acid)
{A = +1.1 mba for C3pH3009) '

By the methods given above, the following

compounds were made: E-H‘: ; !: ff: [ St -

»
=) e § [ B P e

m.p. 191 ~ 193°C, :
Apal. Calcd. for C23H1803: C, B0.6B; H, 5.30.

Found: C, 80.54; H, 5.33.

m.p. 164 - 165°C.
MS (m/e) : 332 ((M#NH4)*).

EXAMPLE 17
{1RS, 2RS, 3SR)-1-(4-Hydroxyphenyll=3-phenylindane-2-

carboxylic acid

MS (m/e) : 331 [(M+H) 1],
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M3 (m/e) : 359 [(M+H)*].

MS (m/e) : 362 [(M+NHgq)T).

m.p. 163 - 164°C.

‘M8 (m/e) : 360 [(M+NH4)+].

Znal. Caled., for CpgHo202: €, 84.18; H, 6.48,
Found: C, 84.24; H, 6.73. ’

EXAMPLE 21
m.p. 210-211°C,
| EXAMPLE, 22
methoxyphenyl) indane-2-carboxylic acid

14 NMR (CDCl3)

1.80 - 1.73 (m,
J = 7.3 Hz).

8 7.26 - 7.17 (m, 6H} ;
(m, 6H); 4.62 (d, 2H, J = 10.1 Hz):: 3.96 (t, 2H, J =
6.5 Hz); 3.81 (s, 3H); 3.29 (t, 1K, J = 10.1 Hz);

2H) ;

1.54 - 1.45 (m, 2H);

6.93 ~ 6,87

0-98 (tl

3H,



m.p. 231 - 232°¢C.

MS (m/e, rel. int.) : 803 [(2M+1)*, 100).
2nal. Caled. for CussHp3NO4-1/2 Hz0: €, 73.12; H, 5.85:

N, 3.41. Found: C, 72.92; H, 5.61; N, 3.24.
' EXAMPLE 24

m.p. 187 ~ 180°C. :
MS (m/e, rel. int,) : 1076.2 [(2Mtl)*+, 25].

m.p. 94 - 96°C.
MS (m/e) :° 382.4 [ (M+NH4)*1.

m.p. 126 - 128°C. | :
MS (m/e, rel. int.) : 807 [(2M+1)*, 35]; 403 [(M-H)",

100}. i
Anal. Caled. for CasH240s: C, 74.24; H, 5.98. Found: C,

74.10; H, 5.989.

MS (exact mass) : (M-)* = 404.1074 (A = +0.8 mba for
C24H20045) . '
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m.p. 129-131°c.'
M2 (m/e) : 441.2 [(M+Na)?).

MS (m/e) : 436.2 [ (M+NH4)*].

Methyl (1RS, 2RS, 35R)-5~Hydroxy-3-(2-methoxy-
methoxy-4-methoxyphenyl) -1~ (2-methoxy-4, 5~-methylene-
dioxyphenyl) indane-2-carboxylic acid:.was prepared in 23%
overall yield from methyl 2-(3-benzyloxy)benzoylacetate
according to the method of example 11. The S5-hydrozyl
mojiety was then propylated according?to the method given
in example 12 and this crude materiéi treated according
to the methed of example 70 to remove the methoxymethyl
group in 55% yield., The title compound was then
obtained following the procedure given for example 12 in
42% yield. ' :

m.p. 188 - 190°C . . :
apnal. Calc. for CagH3p01p0: €, 65.45; H, 5.49.

Found: €, 65.38; H, 5.49,

m.p. 161 - 163°C.
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(exact mass) M*+ ¢« 462.1678 (A = -0.4 mba for Cy7H2407)
EXAMPLE 33

L L -— bt B on | oam

)oxy) indane=2-carboxgli g

Anal. Cale. for C3zH34010°0.5 Hp0:' C, 65.41; H,

6.00. Found: C, 65.27; H, 5.99:
m.p. 196 - 187°C.

MS (DCI NH3) m/e : 538.2 (M+NH3)*%, 520.2 (M+H)*
(exact mass) M*- : 520.1733 (A = 0,0 mba for CzoHpgOp)

m.p. 179 - 180°C, : .
MS (DCI CHy) m/e : 503.2 (M+CoHg)t, 474.1 (M+m)+t

(exact mass) M*: 1 474.2034 (A = +0.8 mDa for
C29H3006) | ‘

m-p- 97 - 98°C. .
MS (exact mass) M¥- : 432,1568 gA = +0.5 mbDa for

C26H240¢)
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m.p. 169-170°C. :
apnal. Calc. for CpgHpgDg-0.25 Hao0:: €, 67.94; H,

5.40. Found: ¢, 67.75; H, 5.37.

MS  (exact mass) M*.': 552.2149 (A = ~0.1 mDa for
C34H3207) :

m.p. 182~184°C. :
Anal. Calc. for CgqqHsaNOg: C, 71.59; H, 7.77;

N, 2.04. Found: C, 71.67; H, 7.66; N, 2.42.

Apal. Calc. for CgpgHagO9: C, 71.01; H, 6.16;
Found: ¢, 70.71; H, 6.01. '

Anal. Calc. for C3pH3207: C, 71.41; H, 6.39;

-1



10

15

30

Found: C, 71.43; H, 6.31.

EXAMPLE 42
:E] ]l Il
m.p. 75-79°C. .

EXAMPLE 43 .
yloxy) indane-2-carboxyiic acid '
m,p. 85-89°C.

EXBMRLE 44

m.p. 150-155°C.

phenyli-1-(3,4-methylenedioxyphenyl) =5~ (prop=i-yloxy] -
indane-2-carboxylic acid, . _

Anal. Calc. for C33H3i1N07-0.5Hz0: €, 71.02; H, 5.78;
N, 2.51; Found: ¢, 71.02; H, 5.53; H, 2.30.

Anal. Cale, for C3z3H3iNO7-0.8H20: C, 71.02; H, 5.78;
N, 2.51; Found: C, 70.89; H, 5.59; H, 2.37.
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'EXAMPLE 47
m.p. 153-155°C.
. EXAMPLE 48
m.p. 70-73°C.
EXAMPLE 49
pbenyll-1-(3, 4-methylenedioxyphenyl) =5= (prop=1-yloxyl=
m.p. 102-105°C.
| EXAMPLE 50
— L
m.p. 199-201°C.
EXAMRLE S§1

Anal. Calc. for CagHzgNOg+0.5C4Hg0: = €, 67.02;
H, 5.99; N, 2.52; Found: C, 57.75; H, 5.96;
H, 2.56. '

M3 m/e : 460 [(M+H)*].
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MS m/e : 418 [(M+H)*).

a) — i =1-

Etﬁfl 3~bromcbenzoate (2.0 g, 8.7 mmol), hexabutyl-
distannane (5.51 ml, 10.9 mmol), tetrakis(triphenyl-
phosphine)palladium(0) (0.08 g, 0.07 hmol) and palladium
(I1} acetate (0.19 g, 0.85 mmol) were mixed in dry
toluene (25 ml) and refluxed for 72 h under argon. The
solvent was removed in vacuo and the residue purified by
column chromatography on silica gel (eluant:hexane).

The title compound was obtained as a colorless oil (1.1
g, 30%).

b) o S | e § N - L) -

Methyl (1RS,2$R;3RS)-3*(4-methoxy~2-trifluoromethane~
sulfonyloxyphenyl)~1-(3f4-methylened£oxyphenyl)-5—(prop—
l-yloxy) indane-2-carboxylate (0.118 g, 0.19 mmol),
lithium chloride (0.058 g, 1.37 mmol), tetrakis(tri-
phenylphosphine)palladium(0) (0.018 g, 0.016 mmol) and
ethyl 3-[tfi-(butyl—1-yl)stannyl]benzoate (0.253 g, 0.58
mmol) were mixed in dry dimethylformamide (5 ml) and
refluxed for 24 h. The product was filtered through
celite and the celite washed with ethyl acetate. The
combined filtrate was evaporated in vacuo and was shown
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to be a mixture of two components by;TLC. Purification
by ‘column chromatography on silicawéel gave a less polar
fraction: methyl (1RS, 2SR, 35R)-3-[2-(but-1-yl)-4-
methoxyphenyl)~-1-(3, 4-methylenedioxyphenyl}-5- (prop-1-
yloxy) indane-2-carboxylate (0.038 g) which was obtained
as a colorless oil. The title compound was the more
polar component (0.08g) which while contaminated with
tin residues (1H~NMR) was used without further
purification, :

c) ~3-[2- (3~ 4= =

Methyl (1RS,2SR, 3RS)-3-[2~-(3-Carbomethoxyphenyl) =4~
methoxyphenyll-l—(3,4-methy1enedioxyﬁhenyl)—5—(prop-l-
yloxy) indane-2-carboxylate (0.08g, crude) was dissolved
in propan-2-0l1 (1 ml) and aqueous sodium hydrozide (1M,
1 ml ,l mmol) added. The mixture was refluxed for 12
hr. then cooled, diluted with water, acidified with 3M-
agueous h&drochloric acid and extracted with ethyl
acetate (3x). The combined organic extract was purified
by ecolumn chromatography on silical-gel (eluant: 30%
EtQOAc/héxane/5%AcOH) to give the title compound as a
colorless solid (20 mg) '

m.p. 257-268°C.

Menﬁyl (1RS,2$R,BSR)-3-[2-(But-l-yl)-4-methoxyphenyl)-1?
(3, 4-methylenedioxyphenyl }-5- (prop-1-yloxy) indane-2-
carboxylate (0.038g, 0.074 mmol) wag'dissolved in
propan=2-o0l (1 ml) and aqueous sodium hydroxide (1M,
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0.75 ml1,0.75 mmmol) added. The mixﬁu:e was refluxed for
12 hr. then cooled, diluted with water, acidified with
3M-agqueous hydrochloric acid énd extracted with ethyl
acetate (3x). The combined organiciextract was purified
by column chromatography on silica-gel (eluant; 30%
EtOAc/hexane then 30% EtOAc/hexane/5%AcOH) . Conversion
of the product to its dicyclohexylamine salt gave the
title compound. | '
m.p. 179~182°C, :
anal. Calc. for Cy3HE3NOg: C, 71.59; H, 7.77;

N, 2.04. Found: €, 71.67; H, 7.66; N, 2.42.

a) =3-(4~ =2= =1

farboxylate

To a slurry of anhydrous LiCl (46 mg, 1.1 mmol) and
tetrakis(triphenylphosphine)palladiuﬁ(u)(24 mg, 0.02
mmol) in dry dioxane (3 mL) was added a solution of
Methyl (1RS,2RS, 3RS)-3~ (4—-Methoxy-2-trifluoro=-
methanesulfonyloxyphenyl)-1- (3, 4-methylenedioxyphenyl) -
5~ (prop-l-yloxy) indane-2-carboxylate .(95 mg, 0.16 mmol)
and tri(but-1-yl)stannylbenzene (319 mg, 0.87 mmol) in
dioxane (1 mL). The mixture was refluxed under Argon for
17 h, cooled to room temperature, diluted with ethyl
acetate (5 ml) and the resulting solution washed
sequentialiy with brine and water. The organic layer was
dried (MgS04 anhydrous}, filtered through a short pad of
silica gel and concentrated in vacuo to yield an oil.
The product was purified by flash column chromatography
(silica gel, gradient elution from hexanes to 10 % ethyl
acetate/hexanes) to afford the title compound as a white
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solid. (92 mg, 86%).

~8rhoxyl] {4

To a solution of Methyl (1RS,2RS,3SR)=3-(4-Methoxy-2-
phenylphenyl) -1~ (3, 4-methylenedioxyphenyl) -5« (prop-1-
yloxy) indane-2~-carboxylarte {80 mg, 0.12 mmol) in dioxane
{2 mL) was added 1M acqueous NaOH (0.3 mL, 0.3 mmol). The
resulting mixture was heated to reflux for 48 h, then
concentrated under reduced pressure, The residue was
partitioned between dilute adqueous HC1l and ethyl
acetate. The ethyl acetate extract was washed with water
and dried (MgSOg anhydrous) The solvent was removed in
vacuo and the residue pur;fied by flash column
chromatography (silica gel, 20% ethyl acetate/hexane
containing 5% of acetic acid) to afford the title

compound (36 mg, 46%).

m.p. 199 - 200°C.

1g NMR (CDCl3) & 7.18-7.09 (m, 6H); 6.85 (dd, 1H, J

= 8.6, 2.1 Hz); 6.71-6.65 (m, 6H),6.36 (b s, 1H), 5.85
(s, 2H), 4.59 (d, 1H, J = 10.2 Hz); 4.31 (d, 1H, J =
10.2 Hz); 3.75 (t, 2B, J = 7.3 Hz); 3.73 (s, 3H):
3.14 (dd, 1H, J = 10.2, 10.2 Hz): 1. 68 (sexter, 2H, J =
7.3 Hz); 0.93 (£, 34, J = 7.3 Hz). .

MS m/e : 540 (M+NHg)*.

Anal. Calcé. for C33H3g0g + 3/4 Ha0: C, 73.93;

H, 5.90. Found: C, 74.12, H, 5.80.
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a) -3=-[2= -2- -

1,3-bis (diphenylphosphino)propane (0.066 mmol),
tris(dibenzylideneacetone)dipalladiuh(0) (24 mg, 0.026)
and bis(triphenylphosphine)palladium(il) choride (18 mg,
0.026 mmol), were dissolved in a 4:1 mixture of
triethylémine/acetonitrile (5 mL) under argon. After 10
min at room temperature, a solution éf methyl (1RS, 2SR,
3RS5) -3~ (4-methoxy~2-trifluoromethanesul fonyloxyphenyl) -
1-(3,4-methylenedioxyphenyl}~5- (prop-i~yloxy) indane-2~-
carboxylate (160 mg, 0.26 mmol) and methyl acrylate (679
mg, 7.89 mmol) was added in the above solvent mixture (3
mL) . The reaction mixture was heated to reflux under
argon for 20 h, cooled to room temperature and a small
aliquot analyzed by lH NMR, which showed no reaction had
taken place. Palladium(II) acetate (6 mg, 0.025 mmol)
and methyl acrylate (679 mg, 7.89 mmol) in dry DMF (5
mlL) were then added. The reaction mikture was heated to
reflux overnight. On cooling the solution was filtered
through a short ¢olumn of silica gel;and concgntrated to
yield an oil. The crude product was purified by flash
column chroma-tography ( silica gel, ‘gradient elution:
10 % to 20% ethyl acetate/hexanes) to afford the title
compound as & tan solid. (87 mg, 62%{.

g NMR (CDCl3) : & 8.17 (d, 1H, J = 15.7 Hz): 7.44
(d, 1§, J = 8.7 Hz), 7.11-7.07 (m, 2H): 6.90-6.70 (m,
6H), 6.42 (d, 1H, J = 15.7 Hz); 5.94 (b s, 2H), 5.04
(d, 1H, J = 7.5 Hz); 4.75 (d, 1H, J = 7.6 Hz); 3.8B8
(t, 2H, J = 6.7 Hz); 3.85 (s, 3H); !3.85 (dd, 1H, J =
7.5, 7.4 Hz); 3.83 (s,3H); 2.96 (s,3H), 1.79 (sextet,
2H, J = 6.7 Hz); 1.03 (t, 3K, J = 6,7 Hz),

.
L}
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To a solution of methyl (1RS, 25R, 35R)-3-[2-[(E)-2-
carbomethoxyethen-1-yl]-4-methoxyphenyl]-1-(3, 4~
methylenedioxyphenyl) -5+ (prop-1-yloxy) indane-2-
carboxylate (80 mg, 0.15 mmol) in dioxane (2 ml) was
added 1 N NaOH (0.5 ml, 0.5 mmol). The resulting
mixture was heated to reflux for 3 h,;then cooled and
concentrated under reduced pressure, The residue was
partzt;oned between dilute agueocus HCl and ethyl

acetate. The ethyl acetate extract was washed with water
and dried (MgS0; anhydrous). The scolvent was removed in

vacuo and the title compound was obtained as a white
solid (73 mg, 96%).

14 NMR (CDCl3) : & B.32 (d, 1H, J = 15.6 Hz); 7.24-

6.55 (m, 9H); 6.29 (d, 1H, J = 15.6 Hz); 5.94 (b s,
2H), 5.18 (d, 1H, J = 9.9 Hz2); 4.69 (d, 1H, J = 9.9
Hz); 3.85 (s, 3H); 3.84 (t, 2H, J = 6.9 Hz); 2.94 (dd,
1H, J = 9.8, 9.9 Hz); 1.79 (sextet, 2H, J = 6.9 Hz);
1.00 (t, 3H, J_= 6.9 Hz).

MS m/e : 517 [(M+H)*], !

Apnal. Calc. for C3gHpg0g : C, 69.76; H, 5.46.

Found: C, 65%.73, H, 5.26.

To a solution of (1RS, 25R, 3 SR)-3-[2-[(E)=-2-carboxy-
ethen~1-yl]-4~-methoxyphenyl]~1-(3,4-methylenedioxy-

- phenyl) -5~ (prop~1l-yloxy) indane-2-carboxylic acid (43 ng,

0.08 mmol) in ethanol (5 mL) was added 10% palladium on
activated carbon (40 mg). The resulting suspension was
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stirred overnight under an atmosphefe of hydrogen then
filtered through 2 pad of celite. The filtrate was
concentrated under reduced pressure to afford the tltle
compound (35 mg, B82%) as a white solid.
14 NMR (CDCl3) : B 6.99 (d, 1H, J = B.6 Hz); 6. .78-6.66
(m, 7H); 6.23 (b 8, 1H); 5.88«5.87 (m, 2 H); 4.88 (d,
1H, J = 9.7 Hz); 4.54 (d, 1H, J = 9.7 Hz); 3.72 (s,
3H); 3.70 (t, 2H, J = 7 Hz); 2.96-2,80 (m, 1H);
2,68-2,51 (m, 2H); 1.65 (sextet, ZH, J=7.0 Hz); 0.88
(t, 34, J = 7.0 Hz). .
MS (exact mass) MT- : 518.1930 (A = +1.1 mha for
C27H2607) '

| By the methods given above in Examples 54 to
58, the following compounds were madei

EXAMPLE S0
) =
m.p. 242-246°C (dec)
EXAMPLE 60
l J » [] ’
m., p. 126-127°C. a .
(exact mass) M*- : 486.2021 (A = +2.1 mDa for C3pH300g)
‘ EXAMPLE 61
carboxylic acid |
[-]

m.p. 155~156 C. '
anal. Calc. for CapHj3p0¢ ¢ C, 73.737 H, 6.60.

Found: €, 73.45, H, 6.43.
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Anal. Calec. for CpgHzgOg : C, 68.56: H, 5.34.
Found: C(C, 68.61, H, 5.58,

EXAMPLE 63

carboxylic acid

(exact mass) MY+ : 490.1994 (A = +0.3 mDa for CpgH307)
EXAMPLE 64

(exact mass) M*+ : 504.1788 (A = -0.4 mDa for CpgHpgOg)
EXAMPIF, 65

M8 (exact massi Mte : 504.2143 (A =:+D.5 mDa for
C30H3207) '

m.p. 230-231°C.

m.p. 105-106°C.
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MS m/e : 512 [(M+NH4)*).

anal. Calc. for C33H2208.5/8H20 3 C, 69.76; H, 4.38.

Found: C, 69.81, H, 4.46.

a) =3-1(2= =4- =1=

A solution of (1R§, 28R, 3RS)~-3-[2~{methoxymethoxy)-4-
methoxyphenyl]~1-(3, {-methylenedioxyphenyl}-5-{prop-1~
yloxy) indane-2-carboxylic acid (0.2g, 0.3%mmol) in
dichloromethane (4ml) and pyridine (28pl, 1.6 mmol) was
cooled to 0 °C Pnder argon. To this solution was added

thionyl chloride (60 pl, 0.8 mmol). ‘The mixture was

allowed to warm to ambient temperature over 20 min. and
the volatiles removed in vacuo. The residue was
redissolved in toluene and evaporated in vacuo (twice),.
The residue was dissolved in dichloromethane (4ml) and
triethylamine (250pl) added. To this solution at room
temperature under argon was added 2=mercaptopyridine-N-
oxide (120 mg, 0.Bmmol) dissolved in dichloromethane
(1ml). After stirring for 20 min at room termperature
t-butylthiol {(450pl, 4mmol) was added and the mixture
irradiated for 20 min (150 watt“SPQt;ight). The
volatiles were removed in vacuo and the product
partitioned between ethyl acetate and 3-M-aq. HCl. The

3
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organic extract was washed with water, sat. aqg. NaHCO3
solution and finally brine. After dfying (Mg304
anhydrous), the product was filtered ‘and evaporated.
Purification by column chromatograph§ gave the title
compound (0.075 g, 41%).
1§ NMR (CDCl3) : & 7.13 (d, 1H, J = 8.5 Hz); 6.83 (d,
i1H, J = 8.3 Hz), 6.79-6.69 (m, 5H), 6.54 (dd, 1H, J =
8.5, 2.5 Hz), 6.51 (bxr s, 1H), 5.92 (br, s, 2H) 5.18 (d,
1, J = 6.7 Bz, ), 5.15 (d, 1H, J = 6.7 Hz2), 4,66 (dd, J
= 10.5, 7.6 Hz, 1H, J = 6.7 Hz), 4.22 (dd, 1H, J =
10.5, 7.4 Hz), 3.81 (m, 2H), 3.80 (s, 3H), 3.43 (s, 3H),
2.90~2.83 (m, 1H), 2.06~1.%8 (m, 1H), 1.73 (sextet, 1lH,
J= 7.1 Bz), 0.92 (x, 3H, J = 7.1 Hz).

b) -3=(2= =4- =1=-(3,4~

To a egolution of (1RS,3RS)-3-[(2-meth6xymethoxy)-4-
methoxyphenyl) 1-1- (3, 4-methylenedioxyphenyl) -5~ (prop~1-
yloxy)indane (0.075 g, 0.16 mmol) in methanol (5 ml) was
added 4-5 drops of 6M-HCl1l and the mixture refluxed for
1.5 h under argon. The solvent was removed in vacuo and
the product partitioned between EtOAC and water. The
organic extract was washed with water then sat. aq.
NaHCO3 salution and f£inally brine. After drying (MgS304
anhydrous) filtration and evaporation gave the title
compound (0.064'g, 94%) .

1§ NMR (CDCl3) : & 7.11 (4, 18, J = 8.4 Hz), 6.87 (d,
14, J = 7.8 Hz), 6.77-6.74 (4 H, m), 6.61 (br s, 1H),

'6.50 (dd, 1H, J = B.4, 2.5 Hz), 6.42 (d, 1H, J = 2.5

Hz), 5.94 (d, 1H J = 1.2 Hz), 5.93 (d, 1H, J = 1.2 Hz),
4.74 (s, 18), 4.43 (ad, 1H, J = 10.4, 7.6 Hz), 4.20 (dd,
1H, J = 10.7, 7.3 Hz), 3.82 (t, 2H, J = 6.7 Hz), 3.79
(s, 3H), 2.89-2.82 (m, 1H), 2.15-2.08, (m, 1H), 1.77-1.71
(sextet, 2H, J = 7.2 Hz), 0.99 (t, 3H, J = 2.5 Hz).
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M5 (exact mass) M+ Found: 418.1782° (A = -0.2 mba for
C26H2605) .

To a slurry of sodium hydride (5 mg, .0.21 mmol) in
dimethylformamide (0.5 ml) was added '(1RS,3RS)-3- (2=
hydroxy-4-methoxyphenyl)-1=- (3, 4-methylenedioxyphenyl) -5~
(prop-l-yloxy)indane (0.058 g, 0.14 mmol) at ice-bath

.. temperature under argon. After stirfing for 1% min,
~ethyl bromoacetate (50 pl, 0.2 mmol) was added and the

solution stirred for 1 h at room temperature. The
product was partitioned between ethyl acetate and 3M aq
HCl. The organic extract was washed with water, sat.
ag. NaHCO3 solution and finally brine. After drying
(Mg804 anhydrous) filtration and evapbra;ion followed by
chromatography gave'(lRS,3RS)-3-(Z-Garboethuxymethoxy-4-'
methoxyphenyl) -1~ (3, 4-methylenedioxyphenyl) -5- (prop-1-
yloxy) indane (0.041 g). The product was dissolved in
hot ethanol (10 ml) and 1 M ag. NaOH added (1 ml). The
mixture was refluxed for 1 h then coo}ed, acidified with
éM-aqueous HCl and extracted with ethyl acetate. After
evaporation the residue was crystallized from ethyl
acetate/hexane to give the title comﬁound (0.035 g,
93%) .

m.p. 177-178 °C.

g NMR (CDCl3) : & 7.18 (d, 1H, J = B.5 Hz), 6.87 (d,
1H, J = B.4 Hz), 6.88-6.71 (4 H, m), 6.56 (dd, 1H, J =
8.4, 2.3 Hz), 6.53 (br. s, 18), 6.41 (d, 1H, J = 2.3
Hz), 5.91 (br. s, 2H), 4.68-4.60 (m, 3H), 4.61 (dd, LH,
J = 10.7, 7.2 Hz), 3.83-3.80 (m, 2H), 3.8l (s, 3H), 2.86
(dt, 1H, J = 12.4, 7.2 Hz), 2.10-1.98 (m, 1H), 1.73
(sextet, 2H, J = 7.2 Hz), 0.98 (t, 3H, J = 7.4 Hz).

'MS (exact mass) M+ = 476.1829 (A = *0.6 mba for CagH2s07).
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EXAMBLES 72-84
The following compounds were prepared by the
procedures given above.

'(1RS, 2SR, 3SR)~1-(4-Methoxyphenyl)-3-(3,4,5~
trimethoxyphenyl) indane-2~carboxylic acid;

(1RS, 2SR, 3SR)-1-(4—Ethaxyphenyl)-3-(3-4-
methylenedioxyphenyl) indane~2=carboxylic acid;

(1RS, 28R, 3SR)-5-Carboxy-1, 3-bis (3, ¢~methyl~
ened;oxyphenyl)indane-Z-carboxylic acid,

(1RS, 2SR, 3SR)-3~(4~-Methoxyphenyl)=-1~(3,4-
methylenedioxyphenyl) ~5- (prop-2~enyloxy) indane-2-
carboxylic acid; |

(1RS, 28R, 3RE)-3~(2,4-Dimethoxyphenyl)-5-
hydroxy-1-(3, 4-methylenedloxyphenyl)-indane-Z-carboxyllc
acid;

(1RS, 2SR, 3SR)-3-[5-(2,3-Dihydro)-
benzfuranyl]-5-hydroxy~1-(3, 4~methylenedioxyphenyl)-
indane-2-carboxylic acid;

(1RS, ZSR, 3RS) ~5-Hydroxy=-3- (3, 4~methylene-
dioxyphenyl)-1- (2 4, E-trimethoxyphenyl)indane-z-
carboxylic acid; :

(1RS, 2SR, 3SR)-1-[5-(2,3~Dihydro)~
benzfuranyl]-1- (4-methoxyphenyl) indane-2-carboxylic
acid;

(1RS, 2SR, 3RS)-1=(3,4-(1,2~Ethylenedioxy)~
pheny1]-3~(4-methoxypheny1)indane-z-carboxylic acid;
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(1RS, 2SR, 35R)-5-Hydroxy-3-(3,4-methylene-
dioxyphenyl)-l-(d—methoxypheny1)indane-z-carboxylic
acid; ’

(1RS, 2SR, 3RS)-5~Hydroxy=3=(4~methoxyphenyl)-
1- (2-methoxy-4, 5-methylenedioxyphenyl) indane-2-
carboxylic acid;

(1RS, 25R, 3SR)-1-(3,4-Methylenedioxyphenyl}-
3—(4-methoxypheny1}—5-(propyl—l-yioxg)indane-z-
carboxylic acid; '

_ (1R5, 25R, 3RS)=5-Methoxy-3={4-methoxyphenyl)-
1~ {(2-methoxy-4, 5-methylenedioxyphenyl) indane-2- '
carboxylie ac}d. _ ' '
EXAMPLE 85

Formulations for pharmaceutical use
incorporating compounds of the present'inVEntion can be
prepared in various forms and with numerous excipients.
Examples of such formulations are given below. |
Inhalant Formulatien

A compound of formula I, (1 mg to 100 mg) is
aerosolized from a metered dose inhaler to deliver the
degsired amount of drug per use. '

1. Active ingredient : - 40 mg
(Cpd of Form. I)

2. Cornm Starch . 20 mg

3. Alginic acid . 20 mg

4. Sodium alginate ' 20 my

5. Mg stearate 1.3 mg

2.3 mg
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Procedure for tablets:

Step 1

Blend ingredients No. 1, Ne. 2, No. 3 and
No. 4 in a suitable mizer/blender.

Step 2 Add sufficient water pcrtién—wise to the blend
from Step 1 with careful mizing after each
addition. Such additions of water and mixing
-until the mass is of a consistency to permit
its converion to wet granules.

Step 3 The wet mass is converted to granules by
passing it through an oscillating granulator
using a No. 8 mesh (2.38 mm) screen.

Step 4 The wet granules are then dried in an oven at
140°F (60°C) until dry. ‘

Step S The dry granules are lubricated with
ingredient No. 5.

Step 6 The lubricated granules are compressed on a
suitahle tablet press.

Rarenteral Formulation

A'pharmaceutical'compositiah for parenteral

administration is prepared by dissolving an appropriate
amount of a compound of formula I in ﬁolyethylene glycol
with heating. This scolution is then qiluted with water
for injections Ph Eur. (to 100 ml). The solution is
then steriled by filtration through a 0.22 micron
membrane filter and sealed in sterile containers.
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1. A compound of formula

21 R1 . R1°
P\ Py
zi"L'
"\/ P2 | (1)
Z X R‘io
. \ .
R

wherein: :
' Ry is -X(CHp)pAr or -X(CHz)pnRg or

(CHolm ()

e

Ry is hydrogen, Ar or (c);

P; is -X(CH2)pRg; .

Py is -X(CH2)pnRg, or -XRgY;

Rz and Rg are independently hydrogen, Ry, OH,
Ci-galkoxy, S(QIgR11, N(Rg}2, Br, F, I, Cl, CF3, NHCORg,
-XRg—-¥ or ~X(CHz)pnRg wherein the methylene groups of
~X (CH) nRg may be unsubstituted or substituted by one or
more -~ (CHp)pAr groups;

Rq is hydrogen, Rii, OH, Ci. 5alkoxy, S{0)qR31,
N{(Rg)2, =~X{(R11), Br, F, I, Cl or NHCORg wherein the
Cj-5alkoxy may be unsubstituted or substituted by OH,
methoxy or halogen;

Rg is independently hydrogen or Cij-galkyl;
R7 is independently hydrogen, Cj.galkyl or
(CHp) pAr; ' -
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Rg is hydrogen, Ryjy, COsH, PO3Hp, P(0) (OH)R7
or tetrazole;

Rg is C3. ~10alkyls Co- loalkenyl or phenyl all
of which may be unsubstituted or substituted by one or
more OH, N(Rg)2, COQH, halogen or XCj-_szalkyl;

Rig is R3 or Ry:

Ri1 is Cq-galkyl, Cp-galkenyl, Cy-galkynyl all
of which may be unsubstituted or substituted by one or
more OH, CHoOH, N(Rg)2z or halogen;

X is (CHZ)ni Or NRG or S(O)ql'

Y is CH3 or -CHzX (CH2)pnAr;

Ar is:
Ry Ry
“A < l ,
——R S k§ Y.
S _ o
X 7
(a) ' " (b)

naphthyl, indolyl, pyridyllbr thienyl,
oxazolidinyl, oxazolyl, thiazolyl, isothiazelyl,
pyrazolyl, triazolyl, tetrazolyl, imidazolyl,
imidazolidinyl, thiazolidinyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, morpholinyl, piperidinyl, piperazinyl,
pyrrolyl, or pyrimidyl; all of which may be
unsubstituted or substituted by one or more R3 or Ry
groups;

a is C=0, or [C(Rg)2)ms

B is -CHp=- or -0-;

Z1 and Z; are independently hydrogen,
C1-galkyl, Cp-galkenyl, Cp.galkynyl, OH, Cj-galkoxy,
S(0)qCi-galkyl, N(Rg)a, Br, F, I, Cl, NHCORg,

-X (CHs) nRg, phenyl, benzyl or C3.gcycloalkyl wherein the
Cy-galkyl, Cp-galkenyl axr Cz_galkynyi may be optionally
substituted by COOH, OH, CO(CHp),CH3, CO(CHz),CHaN(Rg)3z,
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or halogen; or Z; and Zy together may be -0-A-0- on
contiguous ¢arbons; ' -
U3 %8 71 ox KRY; . RN O RN VR
q is zero, one or two; : * ¢ L M s
n is an integer from 0 to six;
: mis 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 .5(0) g
* when the optional double bond is present
there is only one Rjp and there is no Py;
" the compound of Formula I is not (l1RS)~-1,3-
diphenylindene-2-carboxylic acid; (cis,cis)-
(1R%, 38R} -1, 3-diphenylindane~2~carboxylic acid:
(1RS§)~3-[3~-Methyl~1-phenyl-(1H) -ind-2~-en~1-y1l]
propionic acid; or (1RS)-2[1,3-diphenyl- (1H)~
ind-2~en-2-yl)ethanoic acid,

2. A compound of claim 1 wherein Ry is
X (CH2) nAr, dihydrobenzofuranyl, benzodioxanyl,
cyclohexyl, or Ci-4alkyl; Ry is a moiety of formula (a)
or (b), Cj-4alkyl, indolyl or hydrogen; R3 and Ry are
independently hydrogen, OH, Cl_salkoiy,'halogen,
~0Cj-4alkyl phenyl, RjiCO2R7, Ci-galkyl, N(Rg)2,
NH (CO)CH3, -X(CH2)pnRg, -XRg, pyridyl, phenyl or
S(o)pcl-salkyl: Rg is hydrogen, OH, ci-salkoxy, halogen,
C1-g4alkyl, N(Rg)2, NH{CO)CH3 or $(0)pCi-salkyl; 2, Zy

~ and Z3 are independently XRg¥, benzyl, hydrogen, OH,

Ci-s5alkoxy, -N(Rg)2, 5(0)qCi-galkyl, NHCORg, X(CHz)pRg
or halogen, or Zi and 27 together may be -0-A-0 on
contiguous carbons; P; and P are independently
hydrogen, COsH or tetrazole; Ar is_a.hoiety of formula
(a), or (b}, phenyl, or pyridyl and X is (CHp)p, or

oxygen.
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3. A compound of claim 2 wherein Rz is
hydrogen, ~X(CHz)pRg or RyjCOuR7; R4'and Rg are
independently hydrogen, OH, Cj_galkoxy, 8C3-galkyl, F,
Br, Cji-3alkyl or NHy; 21 and Zy are ﬁydrogen and zZs is
hydrogen, OH, Cj.salkoxy, halogen, X(CHs)Rg, NHp,
benzyl or NH{CO)CH3, or Z; and %, together may be 0-3-0

on contiguous carbons.

4. A compound of claim 3 wherein Ry is a
moiety of formula (b) and Rs is a moiety of formula (a)
or (b); A is CHp, B is -0-; there isino optional double
bond: R; and XRy are trans to P37 23 is OH, Cj-_salkoxy,
—~OCH2CHCHy or hydrogen, Zi is hydrogén;'Rg is hydrogen,
X(CHz)qCOZH or CH=CHCO2H, R4 is hydrogen, substituted
Phenyl, or Cj_palkoxy:; and Ry, Rip and P» are hydrogen.

5. A compound of claim 1 selected from the
group consisting of:

{1RS, 28R, 35R) ~1- (4~Methoxyphenyl} =3~ (3, 4~methylene~
dioxyphenyl) indane~2-carboxylic acid;

(1RS, Z2RS, 38R)-~5-Hydroxy=-3-(4-methoxyphenyl)-1~(3,4-
methylenedioxyphenyl) indane-2-carboxylic acid;

(1RS, 2RS, 35R)-5-Methoxy-3~ (4-methoxyphenyl)-1-(3, 4~

' methylenedioxypﬁenyl)indane-z-carboxylic acid;

(1RS, 28R, 3SR)-1,3~Bis(3,4-methylenedioxyphenyl)-5-
5-hydroxyindane-2-carboxylic acid;

(1RS, 28R, 3RS)~3—(2—Carboxymethoxy-4-methoxyphényl)-1-
(3, 4-methylenedioxyphenyl) -5~ (prop-1~yloxy) -indane-2-
carboxylic acid; :

[T
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{1RS, 28R, 3R3) =3~ (2-Carboxymethoxy-4-methoxyphenyl) -1-
(3, 4-methylenedioxyphenyl) -5- (prop-1-yloxy) ~indane~2~
carboxylic acid;

(1IR3, 2SR, 38R)-3-(2~Carboxymethoxy~-4-methoxyphenyl)-1-
(2-methoxy-4, 5-methylenedioxyphenyl) - 5-(pr0p-1~yloxy)-

© indane-2- carboxylzc acids

{1RS, 28R, 3RS)-3-[2-(l*CarbbxyethrZ-quxy)-4-methoxy-
bphenyll-1~(3, 4-methylenedioxyphenyl)~5- (prop-1~yloxy)~
indane~-2Z-carboxylic acid, bis-dicyclohexylamine salt;

(1RS, 28R, 3SR)-3-[2-{(E)-2-Carboxyethen-1-yl]-4-

methoxyphenyl]=-1-(3, 4-methylenedioxyphenyl) 5= (prop~1-
yloxy) indane-2-carboxylic acid;

(1RS, 2SR, 3SR)-3-[2~(2~-Carboxyeth-1-yl)-4-methoxy-
phenyl]-1- (3, 4=-methylenedioxyphenyl)~5~ (prop-1~yloxy) -

indane~2=carboxylic acid;

(1RS, 25R, 3R§) ~3- [2~- (3-Carboxyphenyl) ~4-methoxyphenyl]~1~

.(3,4-methylenedioxyphenyl)-5-(prop-l-yloxy)indane-z-

carboxylic acid.

6. A pharmaceutical composition cemprising a
compound according to any one of claims 1 to 5, and a
pharmaceutically acceptable carrier.

7. A compound according to any one of claims
1 to 5 for use as an active therapeutic substance.

8. A compound according to_ény ene of claims
1 to 5 for use in antagonizing endothelin receptors,
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9. A compound according to any one of claims
1 to 5 for use in treating hypertension, renal failure
or cerebrovascular disease.

-10.. Use of a compound according to any one of
claims 1 to 5 in the manufacture of a medicament to use
in the treatment of hypertension, renal failure or
cerebrovascular disease.

11. A method of antagoniiing endothelin
receptors which comprises administering to a subject in
need thereof, an effective amount to antagonize
endothelin receptors of a compound according to any one
of claims 1 to 5.

12, A process for the preparation of a
compound of formula (I) of claim 1 or a pharmaceutically
acceptable salt therecf, which process comprises
reacting a compound of formula (II)

o

.
B

wherein 231, 22, 23 and Ry are as deseribed in claim 1 or

COX (I1)

a group convertable thereto, and X is alkyl, with an-
organomagnesium compound of formula (III)

Ro=- (CHz) n=MgBr (III)

wherein Ry is as described in claim 1 or a group

convertable therete, in a suitable solvent
to provide a compound of formula (IV)
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which is reduced and thereafter, when desired or
necessary undergoes, .

10 a) insertion of Ryp (when other than hydrogen)
through conjugate additon; and/er

b) alkylation or acylation to give compounds
wherein P, and Ps are other than COzH; and/or

¢) conversion Ri, Rp, Zj, Zp and Z3,
15 to afford a compound of formula (I).



