;e3elvvwdyj 6z }6@T}2Cx 1 13 May 2002 2- ARYL- 3- AROYLBENZ( b] THI OPHENES
USEFUL FOR THE TREATMENT OF ESTROGEN DEPRI VATI ON SYNDROME Field of the
Invention 5 This invention relates to the fields of pharmaceutical and
organi c chem stry and provides 2aryl benzo[ b] t hi ophenes whi B ga¢ atef ul for
the inhibition of the various estrogen deficient conditions. 10 Backgr ound
of the Invention "Estrogen deprivation syndrone”" is a termused to -
descri be various pathol ogi cal conditions which frequently affect wonen who

have i nsu:‘]I f i20d 201, | BVERGY DBEND® [ HNPTHDOPHENES ousmFuiheoaomﬂgmmehof
estrogen deprivation 15 i Al ¢ of nmenses wt
age, i.e., nenopause. 8‘tﬁ%ﬁ§5@?ﬁ'ﬁ%§’ Habléﬁﬁgﬁ#?@gnces I ncl udi ng
surgi cal ovariectony, chenDtherapy causing the cessation of hornone

production or pharnacologic a n h JBY i nduce estrogen
deprivation. Al though 20 nurne*ri"tc")'bgapa?hﬁi'ﬁte &gblare contenpl ated by the use

of this3erm twlhag dnvertdens reflagss G@er’ﬁhﬁepﬁl@%@ o syndrome are the

source of t?ﬁa%ﬁ%%%%ﬁc'a‘l“%ﬁcf@f‘g@?ﬁ'&@héﬁﬁ @84 s2and
car di ovascul ar effect[g’_§ spe |aIIy hyper | i |deg%%y52 Cbteopor03|s
i)

descri bes a2§¥YoRENEP eRFSc W t®| ogi es, but are
all charact ¢hhibdthynt b€ mele vasdouls le@medm geeffigiernit VebnaE: i Jhe .
consequence of this | oss of bone mass is the failure of the skeleton to
provi de adequate structural support for 30 the body i.e. bone fracture. One
of the kfbst common types ofBash@upmdIt the tIaventtoni ated with rrenopause.
Most wonen | ose #§ t u o |

t rabecul ar corrparFrgre@rji»tagg F%%%g’i;%tﬁ%ﬁ Eyﬁ(&g"oﬂi‘e Q%e%?s%%ﬁg?séﬂe cessation
‘of, menses. FRPSTLREI ¥aydouss patiiogeqacal| Foﬁ%%sed"%qfh Hreverbly

i ncrease of athecbonsmeds aht hakea At shFEe chientatlice 1y de thertothéne

resorptive cycle is no dom nant. The obvious. result is
P Xt rogen. &%e most common cause % estrogen deprivation

15 in women is the natural cessation of menses with age,
i.e., menopause., Additionally, non-natural circumstances
including surgical ovariectomy, chemotherapy causing the
cessation of hormone production or pharmacologic action,
and the like, may induce estrogen deprivation. Although

20 numerous pathologies are contemplated by the use of this
term, two major effects of estrogen deprivation syndrome
are the source of the greatest long-term medical concern:
osteoporosis and cardiovascular effects, especially
hyperlipidemia.

25 Osteoporosis describes a group of diseases which
arise from diverse etiologies, but are all characterized
by the net loss of bone mass per unit volume. The
consequence of this loss of bone mass is the failure of
the skeleton to provide adequate structural support for

30 the body i.e. bone fracture. One of the most common
types of osteoporosis is that associated with menopause.
Most women lose from about 20% to about 60% of the bone
mass in the trabecular compartment of the bone within 3
to 6 years after the cessation of menses. This rapid

35 loss is generally associated with an overall increase of
the bone resorption and bone formation cycle where the
resorptive cycle is more dominant. The obvious result is

RO R0
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13 May 2002 2 a net |oss of bone mass. Osteoporosis is a commopn and serious
di sease anong post-nenopausal wonen. There are an estimated 25 mllion
worren in the United States, alone, who are afflicted with this 5 disease.
The results of osteoporosis are personally harnful and al so faggoughebor a

| arge economic | oss due its chronicity and the need for extensive and | ong
term support (hospitalization and nursin& home care) fromthe di sease
sequel ae. This is especially true in nore 10 elderly patients.

Addi tional | ¥, neltt hegh o IRAROIMSES . | SOBBEERRYAld Yi d RO UMHmH d;?&d alife
threateningﬁ%onditi .a 20%to 30%nprtality rate is attributed to hip

fractures i ara8r FRGRAT R ROPETRERPRGYSG MA™eMhortality rate can
be directly assofhetred axe farposdt fibatedopiusdll 1ahe dmeesiiss tHY oughout

pr e- menopaugal .t h I L pchdence, of. cardi.ovascul ar

di sease thagagggbg§F&$§?ﬁ£§¥ o1ﬁ%@?n§§§eﬁ§§§&§ﬁfgh8ﬁé§bF,1ﬁhe rate of
car di ovascuFaPeapseas &hien ngsblt 55| @l gstecpensed st areapersdmaliat e seen 20
in men. Thi pak@$a]ohner Qhed ibdase PSP 4 nggﬁf l%ic{ogx%{r]i%sﬁo I %the{ ﬁgen

and, in partlculﬁr, to.the | oss of estrogen's _ 0 régulate
|l evel s of saF@nfRFpRrasityh@nshithe npedstepgertengive apd donegweame ser um

lipids i s nstippert l@hdepih:md,zahiﬂorevéﬁ@nﬁ@r&@n?ah@m%5cEQ"éi)Cfﬂ{%ﬁ\ LRt

estrogen cap. ulate the loy.density lipid DL) receptors in the liver
to remove egﬁggé ghSFSSFt&P&‘_ %&Estiﬁa?? ,Cééﬁ Xgéﬁuﬁpfjﬁam@r@o have some

ef fect 1dn tabdertgypahéenssof elibliastanal 1y andlehbaghbesebbpbabsekl gat s on

di 1130 . t.therapy.is often
orescri bed ToF FEACEAL1S LAUMO b O EE P RERIR RN har CORAS K por
patient condl#@hcecadOfmmprieddtyoladee 19 abmeibbtetetsi Hepeffects and the

i nconveni engea@fuids PAAENTAREUL GRIme:Lr %%af@?ﬁ%ﬁ&&ﬁ&%&% FEOEhgéam" ©

17 35 p-estradio].is often adm nistered via a ¢ erma atch,die to its
poor oral dBeorptith. FakeaCREshe diFectiy assopbetednwibhi P9sbf wonen
cease flaki memspauwgeh sstbbpotbeifki.r st year of beginning estrogen

repl acenment the“ﬂ£¥0u59889”B?%-%Lﬁ%%éﬂééi'éimélF&éét women have less
incidence of cardiovascular disease than age-matched men.
Following menopause, however, the rate of cardiovascular
disease in women slowly increases to match the rate seen

20 in men. This loss of protection has been linked to the
loss of estrogen and, in particular, to the loss of
estrogen’s ability to regulate the levels of serum
lipids. The nature of estrogen’s ability to regulate
serum lipids is not well understood, but evidence to date

25 indicates that estrogen can upregulate the low density
lipid (LDL) receptors in the liver to remove excess
cholesterol. Additionally, estrogen appears to have some
effect on the biosynthesis of cholesterol, and other
beneficial effects on cardiovascular health.

30 Although estrogen replacement therapy is often
prescribed for the estrogen deprivation syndrome, it
suffers from poor patient compliance as many women object
to some of the side-effects and the inconvenience of the
pharmaceutical forms of the medication. For example, 17-

35 P-estradiol is often administered via a transdermal

patch, due to its poor oral absorption. As a result, a



where R and Rl are independently hydrogen, hydroxy, 10 Cl1-C, al koxy, C, -C6
cycl oal koxy,, OCH2Ar, OCQ(C,-C6 al kyl), OCOAr; Ar is phenyl or substituted

phenyl; and R2 is hydrogen, chlorine, brom ne, hydroxy, ClC6al koxy, C3-C6

cycl oal koxy, OCH2Ar, OCO ( Cl1-C6 alkyl ) , 15 OCOAr; or a $9lmay eoddler eof ;
are known as chem cal internediates to oral pharmaceutical agents, e.g.

ral oxi fene hydrochl oride. The present in¥ention concerns the di scovery of

20 utilities newy attributed to conmpounds of fornmula I, namely, that they
are agentsn%??eg L N ENLRELT REagel LRES ' ' @m RY OF
THE | NVENTI le'g"it eocu?rent in\altgnt ?zgn glr(':’(cj)\e/elgr efs/dagtrréer%)hmo S q"({)(r)&?%hl 1t ng
estrogen défa% R JAegYRBI Bie SF R TRESRaF ERARCANGC | RIRIARMIN ni stering to a
mamal in theredforPoehl8ChbEVEoamaat 1of a conpound of fornula I: 13 May
2002 4 i 1; where: 5 Rand R are independently hydrogen, hydroxy, Cl-C6

al koxy, OCH2Ar, OCO (C1-C6 alkyl ) , OCQAr; Ar is phenyl or substituted
phenyl; and R2 is hydrogen, chlorine, bromuge, hydroxy, C, -C6 al koxy,
OCH2Ar, OCO (Cl1-C6 al kyl ) OCQAr; or 0 %tze t her eof .

where:
R and R' are independently hydrogen, hydroxy,
10 C,-C, alkoxy, C,-C, cycloalkoxy, OCH2Ar, OCO(C,-C, alkyl),
OCOAr;
Ar is phenyl or substituted phenyl; and
R’ is hydrogen, chlorine, bromine, hydroxy, C,-
Calkoxy, C,~C, cycloalkoxy, OCH2Ar, OCO(C,-C, alkyl),
15 O0OCOAr; or
a solvate thereof;
are known as chemical intermediates to oral
pharmaceutical agents, e.g. raloxifene hydrochloride.
The present invention concerns the discovery of
2 20 utilities newly attributed to compounds of formula I,
namely, that they are agents useful in inhibiting
estrogen deprivation syndrome.

SUMMARY OF THE INVENTION
25 The current invention provides methods for
inhibiting estrogen deprivation syndrome in mammals which
includes administering to a mammal in thereof an
effective amount of a compound of formula I:



Additionally, the current invention provides nethods for inhibiting

estrogen deprivation syndronme which includes adm ni stering
need thereof an effective amount of a conpound of fornmula I

to a mammul
and a 15

in

conpound of fornula Il: O-' 1 O-Rs 4 OR R0 Il; 2 0 whereiRMaanctoB4 are
I ndependent |y hydrogen, Cl1-C6 al kyl, CO(Cl1-C6 al kyl), or COAr; R5 is

pyrolidin-1-yl, piperidin-1-yl, or hexangkthyl eneimn-1-yl;

25 where the

nitrogen of the RS group is optionally the N oxide; or a pharnaceuti cal

salt or solvate thereof. R 4a 13 May 20025 10 15 20

where:

5 R and R' are independently hydrogen, hydroxy,

C,-C, alkoxy, OCH2Ar, OCO(C,-C, alkyl), OCOAr;
Ar is phenyl or substituted phenyl; and
R’ is hydrogen, chlorine, bromine, hydroxy,
alkoxy, OCH2Ar, OCO(C,-C, alkyl), OCOAr; or
10 a solvate thereof.

C,-C,

Additionally, the current invention provides methods
for inhibiting estrogen deprivation syndrome which
includes administering to a mammal in need thereof an
effective amount of a compound of formula I and a

15 compound of formula II:

20 where:

R3 and R4 are independently hydrogen, C,-C, alkyl,

CO(C1-C¢ alkyl), or COAr;

RS is pyrolidin-1l-yl, piperidin-l-yl, or
hexamethyleneimin-1-yl;

25 where the nitrogen of the R’ group is optionally

the N-oxide; or
a pharmaceutical salt or solvate thereof.



Furthernore, the present invention formnulations, conprising a conpound of

of faornula |.and I, and pharnmaceutical carriers. According to another
aspect of there is provided the 1 concerns pharnaceutical formula I, or
conpounds excipients, diluents, or the present invention, formula I: 1

where: R _ R and Rl are independently hy# ogen, hydroxy, Cl-3s3 3ayor002
OCH2Ar, OCO (Ci1-C6 alkyl ) , OCOAr; Ar is phenyl or substituted phenyl; and
R2 is hydrogen, chlorine, bromne, hydroxy, Cl-C6 al koxy, OCH2Ar, OCO
(C1-C6 al kyl) QEQRherfbrd SA&alR sk’ §RFend bl ROIREERAT Bd Ak Rhut@cal

medi cament useful for inhibiting estrogen deprivation syndrome in a mamal .
Accor di ng tioTulehepnas RREPEF1PAe 2preseend nventelat Her @1 opPovndad a
phar maceut i galeob-Rf 1l At4 RN 1GOMRAH St e AEPOMN &0 of 0h Y] 41l rucRlsR yher e:

. z; 25 R and Rl are independently hydrogen, hydroxy, Cl-C6 al koxy, OCH2Ar,
OCO (Cl1- C6 @™RyFyS; OCOAr; Ar is phenyl or substituted phenyl; and Rz is
chloring, brom ngcoPGRA .+ OChE(erCoaabkyt ) of O prakeRP arSRhYabg,

t hereof; and pharnmaceutical carriers, excipients, or diluents. According to
agai n anot HéergspecRrIfidete the esehtofi Ave d chefermélarlsyvi ded a
pharmaceutical fornulation conprisingoa Cf '@9 of formula i:

10 where: R

(
R and R' are independently hydrogen, hydroxy, C;-C¢ alkoxy,

OCH2Ar, OCO(C;-C¢ alkyl), OCOAr;

Ar is phenyl or substituted phenyl; and
R® is hydrogen, chlorine, bromine, hydroxy, C;-C¢ alkoxy,
16 OCH,Ar, OCO (C;-Cg alkyl) , OCOAr; or
a solvate thereof, in the preparation of a medicament useful for
inhibiting estrogen deprivation syndrome in a mammal.
According to further aspect of the present invention,
there is provided a pharmaceutical formulation comprising a

20 compound of formula I:

where:

I;
25 R and Rl are independently hydroggn, hydroxy, C,-C¢ alkoxy,

OCH,Ar, 0CO (C;-C¢ alkyl), OCOAr;

Ar is phenyl or substituted phenyl; and
R? is chlorine, bromine, OCH,Ar, 0OCO (C;-C¢ alkyl) , OCOAr;
or
30 a solvate thereof; and pharmaceutical carriers, excipients, or
diluents.
According to again another aspect of the ©present
invention, there 1is provided a pharmaceutical formulation

comprising a compound of formula I:



4b 13 May 2002 1 R 5 where: |; R and Rl are independently hydrogen,

hydr oxy, - Cl1- C6 al koxy, OCH2Ar, OCO (Cl-C6 al kyl) , OCQAr; Ar is phenyl or
substituted phenyl; and .R2 is hydrogen, chlorine, brom ne, hydroxy, Cl-C6
al koxy, 10 OCH2Ar, OCO (Cl-C6 al kyl), OCOAr; or a solvate thereof; and a
conpound of formula Il: O15\ ~ O-Rs \ 4b/ oR< Ra O ~S wher el3 Rryai200R4
are independently hydrogen, Cl1-C6 alkyl , CO (Cl-C6 20 alkyl ), or COAr; RS
is pyrolidin-1-yl, piperidin-1-yl, or Ryl enei m nl1-yl; Were the
nitrogen of the RO group is optionally® he ide: or 25 a pharnaceuti cal
salt or solvate thereof; and pharnmaceut | ers, excipients, or

di l uents.

5 where: I;
R and R' are independently hydrogen, hydroxy, C,-C¢ alkoxy,
OCH2Ar,0CO (C;-C¢ alkyl) , OCOAr;
Ar is phenyl or substituted phenyl; and
.R? is hydrogen, chlorine, bromine, hydroxy, ¢C;-C¢ alkoxy,
10 OCH,Ar, OCO (C;-C¢ alkyl), OCOAr; or

a solvate thereof;

and a compound of formula IT:

15

where: II;
R’ and R! are independently hydrogen, C;-C¢ alkyl , CO(C;-Cq
20 alkyl ), or COAr;
R® is pyrolidin-l-yl, piperidin-1-yl, or hexamethyleneimin-
1-yl;
Where the nitrogen of the R! group is optionally the N-
oxide; or
25 a pharmaceutical salt 6f solvate thereof; and

pharmaceutical carriers, excipients, or diluents.



13 May 2002 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON General terns used in

t he descript.ion of conpounds, nethods, and fornmul ati ons herein bear their
usual 5 nmeanings. For exanple "Cl-C4 alkyl" refers to nmethyl, ethyl,
propyl, iso-propyl, cyclopropyl, n-butyl, s-butyl) t-butyl 13any om2obutyl .
The term "Cl-C6 al kyl" enconpasses those |isted for C1-C4 al kyl in addition
to nonoval ent. straight, branched, or c§clic aliphatic 10 chains of 5 or 6
carbon atons including pentyl, cyclopentyl, hexyl, 2-nethyl pentyl,

cycl ohexyl, and the | DERAINED DEFFRIETIONOE| FHEy INVENDION o net hoxy,

et hoxy, n-propoxy, iso-propoxy, cyclopropoxy, n-butoxy, s-butoxy, t-butoxy,
and cycl obutoxy. The term "Cl-C6 al koxy" 15 enconpasses those |listed for
Cl- C4 al koxy’ i nGeawinalorteEns 428D Hhe R iRy 1% cPf cCaMPENRGSe chai ns

of 5 or 6 farRRAAt YR Wi Pitiaiid ashestin edght lei®nayakent oxygen at om
and include but are not Iini%%ghto,ﬁpeﬂéf§¥ qyplqgfntoxy heggxx,
2- met h§| peMeaR§ngsyc| FRs SXPTRIR 20-% Ted | TR T THES TR n *RalFlBY Lrefers to
cEIor:de, BER 'QEPpryrﬁﬁi%b-ﬁ&ﬁbﬁ%?*ﬁﬁéﬁﬁﬁﬁdﬁyﬁﬁ*ﬁ{ﬁﬁﬁyiy ?ﬁbﬁgglno a

en roup. having one to three subsiituyents ed fr e rou
Pcon)s/i s?i‘nEBBPtEiJ%@% l{Wc,l%l‘ﬁé'dl ‘al c}ﬁl%?f&‘ari@)&%ﬁ/l d*’]&’ff:nhl or o, f?uorg,
or tri(echl ghacppaklsey OHBEd VI istAd Eoighci+ey fakerbaise dadit 0bnf eonul a ||

conpounds can be used in the nmethods Qf the present invention, it is
preferred monpweé%,aﬂw%'p%@ﬁéd &aFIp AHIBEHRIREXGpi cal

phar n‘ka[l:gut'b{c:lg][c-mgabltfsgjI Iraﬁj _Lajezatﬂme3 aeainiZ%Oigfcgpaﬁﬁ_fb l:perlrtg,alc,ti on of the 4
conpounds of fornul a Wi t K a niner or, organi g, aci d.
Such sal t sSCHF&CRERNA Yas Wg' ’a@éi%ﬁ%ls&ﬁnst.yll’hlfsy,cﬁﬁi]ee’%]r’m glb‘ﬁa R&ceuti cal
. salt" refelskeo aghe acdint i*an -4 tedkefxvd amfirondofdtdrormt a eéthekych are
substantial ly non-toxi.c _at the _dos 1. NI.S er e re,c |’y known
in the phafiBEERPI¥al Hslc%_é’lrﬁpl?rxg.' %Sfé;lé’.%’g'l.g"%’é‘?qe,“ %ﬁ%q%,ﬁghsf gﬁ]{% and
Monkhouse, t EbGroxy., Bmar mycSeibutoxy,. 1 TheoteprmTHE Ipiee pddeany tal salts
general |y have enhanced,saol uli.lj ter tﬁ&ﬁqp 3 conmpound
from1$ni che?ﬁ8’§‘p§5sgﬁe%gg%eve&,gt%\ﬁd%{aﬁtgﬁa?é %‘flt en rrg'rl}};ad;dr?gln%%?}éh‘?%r use in
phar maceut §€a4 i§At Jubatinahed, or cyclic aliphatic chains of 5 or 6

carbon atoms which are attached through a monovalent

oxygen atom and include but are not limited to, pentoxy,
cyclopentoxy, hexoxy, 2-methylpentoxy, cyclohexoxy, and
20 the like.
The term *“halide*’ refers to chloride, bromide, or
iodide.
The term “substituted phenyl* refers to a phenyl
group having one to three substituents selected from the
25 group tonsisting of C1-Cg¢ alkyl, C1-C4 alkoxy, hydroxy,
nitro, chloro, fluoro, or tri(chloro or fluoro)methyl.
Although the ffee-base form of formula II compounds
can be used in the methods of the present invention, it
is preferred to prepare and use a pharmaceutical salt
30 form. Typical pharmaceutical salts include those salts
prepared by reaction of the compounds of formula II with



Exanpl es of pharmaceutical salts are the iodide, acetate, phenyl acetate,
trifluoroacetate, acrylate, ascorbate, benzoate, chlorobenzoate,

di ni trobenzoate, 15 hydroxybenzoate, methoxybenzoate, nethyl benzoate,
oacet oxybenzoat e, napht hal ene- 2-benzoate, brom de, isobutyratgay 2002
phenyl but yrate, g-hydroxybutyrate, bhydroxybutyrate, butyne-1, 4-dioate,
hexyne-1, 4-di oat e, hexyne-1, 6-di oate, ca@roate, caprylate, chloride, 20
cinnanate, citrate, decanoate, formate, fumarate, glycoll ate, heptanoate,

hi ppurate, {agi@dtral "8labegaiibeabed.hy @ty e B eardekRoRh eds aAdel at e,
mesyl ate, nicotinpate, |soni CO%I nate, nitrate,  oxal ate, ghtgal a

e
te[ epEt haLiEIMpﬂﬁ%%Zéggd_HZdr ngggﬁ@qﬂm Jﬁ@w’:‘%‘:ﬂ?@mﬂ g%ﬂ%ﬁ%spggt e,
met apnosp Yy ropnas ipionl ebdts, @i ®un yEprmplandte,
salicyl ate, seet}gca e, % n gg sugﬁr @:Y%?(.scul‘,:l‘tatt__ei_1 bég I%ate, pyrosul f at e,
sulfite, bi"%l?ﬂff tae,esﬁ‘ﬁf#% %”?g %%Xz Bs &nate,. p-%ron%% enyl sul fonate, 30
(Z:hLogobénzteamnimere? @n@paﬂesqm\mnatle', mqmasulﬁ@mmm?ceutical
- roxye ate ne nateey N n su ate,
ydr oxyetfanasylipgat esedBL hanepui-banaleey napliden e Io skl dpa

napht hal ene-"2sul f onaf e, , p- nesul fonat e, x&/ enesul fonate, tartarate) and
the like ofMepldwpsand of - f of ruPBaEM. $%ithe &bor " S VAt e"TRepresents an

aggr egat e Ul eOPBht B8] 088106 FBHhBrADNIOC WA Untdica®! sbPubstchyas a
conmpound of formula | ne or  nore nol ecul es Véglqll\ﬁy 2002 7 of

or I, wt
sol vent . SWWWS%?%C%‘P’BEE‘RE& Hop&hen G RPN they
phar mageut igxed detved ureandWwihed are bficen ke axwnaldles i fentwsetdnt he

reci pi ent, @Cg. . ':\EI\%;[WG{ gfdfgéngL%PgsThe term"thernodynam c base" refers

to a base es”a reversrore deprotonation of an acidic substrate,
or is enployed &Examples opf tphaprmhcautipadt srlits any fhwlucdidea reaction,

and is reacidatg@noughed s 20-€5£60t the1detioedrRact In-yi 4ot

significantly effecting any undes)red reactions. Exanpl es of t’
t her nody naRCHAREE i eeneat But ChE 8TRBENEPALEed il t&plimRake .

bi cgr bm?at a%gdxaﬁé;b st:@lzt M&Qﬁ?gé@hﬁﬂybbgb)bhu@,_ &@%&Wé]bé@{zkc&fﬂé,s sou

carbonate, bicarbgnate, or oxi de ri- -C, .al kyl)am nes, or
aromatic niatcfegtgodﬂ’%%?ﬁ%?a?hgn%%h}g'é#‘?)i??ﬁég"%’ pz&'ajhﬁy”bd:ﬂgé@e,r he term
"estrogen depbuatiare syplemnEbutynatapl g-by dricoyduyratrtediengiles and

condi tions Q%P; t _kogs ar i 1Gt i Qg edd her
natural , SU}B{:]I ca Ib‘,ggéf?%g%'erﬁp%ﬁﬁg #hgugg%f@aéﬁdlhsp élllépiclc’a Iq%/lct?aloé he | oss of
t he ovari ameiBf 66 -&sprkes al F§PEQREBgeFAPTYASEE oSN Gridar ogen i s
causatpge flimridifa sy MéDEFa®d, t decarbdtene foatitOf filRstsy,npt oms responds

i i stratS BiFOLA N CORUIRRRED FHEDAREEnt TPVATT oA, ¢ he
corrpoynpls ammm,ogby@foxy:eabemtgntn\amoaatieonnm!dled.alte,usm‘aylm .
beneli ol a1 dfbdd i 09 QoRISUENADR, SHLENIED CELETLREY AR, Wi oh
hyper | i pi ddifrephthakztescl Rhesphat ¢ asoapeby dxesenpliosphad .hot fl ashes),
aut o- i pEUN A aBaReSnpltddphard, hnbf apRBSpRBLE!, | e%ropicddighatascul ar di sease
and degenerati o,n,1 dt:egentég fongat':a\l zhehngrisrdl E%%s%, d%rl%55|loanﬁe wei ght gain
or |oss, FPropiolate, prop e, phenylpropionate, cy ,
sebacate, succinate, suberate, sulfate, bisulfate,
pyrosulfate, sulfite, bisulfite, sulfonate,
benzenesulfonate, p-bromophenylsulfonate,
30 chlorobenzenesulfonate, propanesulfonate,
ethanesulfonate, 2-hydroxyethanesulfonate,
methanesulfonate, naphthalene-l-sulfonate, naphthalene-2-
sulfonate, p-toluenesulfonate, xylenesulfonate,
tartarate, and the like of a compound of formula II.
35 The term “solvate" represents an aggregate that
comprises one or more molecules of the solute, such as a

compound of formula I or II, with one or more molecules



35 certain types and conditions of diabetes, inappropriate healing and

ti ssue repair, vaginal atrophy, urinary incontinence, sequel ae of abnornal
regul ati on of estrogen 13 May 2002 8 controlled genes, infra alia. It
shoul d be recognized that not all patients being treated far fayragen
deprivation syndrome synptons will necessarily have all the various
pat-hol ogi es listed, supra, thus, the spetific 5 use of the conmpounds and
nmet hods of the current invention nmay vazy depending on the idiosyncratic

nature and SeVEphuLE! ! BORE SKTHEARS mola iU U aoNY dndife "1 I bi ti ng”

mean prohi brting, I'eviatin |orat|n
rest rai ni ngCOBMeRLEg U@ledr é@eltéliengh@mame@@r@@é tq;?atrt&mmwfgmlhea%@ver ity

of a pathol Hﬁbﬁﬁ' t%Y'Hét NSl ftheh®al ticf Tid aicilfi@nEestd Qgen wepstvation
syndr one. uch se net hods include both nedical therapeutic (acute)

and/ or prop a@Fh@nPEreventlon) 15 admini stration as appropriate. As used
herein, sthe term"effective anount” neans an anount of conpound or

compounds of {hezgesgol, | BKEBRLALAE" Hod 5aRARLE Ofc B4,

synptons of the vaﬁl us pat Ions sympto erern
descri bed. pyOVdeSnacgeveganbﬂerdepapt@nat10@h@¢n§@e@@nﬂﬂccmuruer

‘phar maceut baghe dhtuenby 18N dmpBBREARGSUL! SRCBKCiHRioNhdd 4 Samans that

in a formulafion confaining a conpoun rul ation
cont ai ni ng 3528 EBEEPH&FFoﬁfoP §eéﬁﬁﬁ89mda6ﬁ 8 FERELAVEN@NQUIR H carrier,

di l uentLp ex&fpeent aheaaéssakea aéecwasaawllahau\m t«slighhefleialirﬁrly ngredl ents of
t he formul at not de eterlaus to,the recgglen& t her 30 Wiile all

n
of the conp%tﬁﬁgtbpgtﬁ&prﬁggﬁ?rF vEREFEACRPe u aln of the
cgnpounds atlkeepmotiynahirc| baseseinsiudg, abdtaaeepneteﬂnudteﬁbmcexanpIe

conpounds of, I:B{)Hyl:éa %Séﬁbgn Rls andaRy ﬁ%%g:%ﬁ@%p%dﬁgt % ¢ @?&%r?xy or

met hoxy are preferre erréd are or ful a
where R FﬂﬁoéhﬁmRQOQrEoéaéﬁlﬁvdﬁéﬁyonﬂﬁgt bﬁ@ﬁ@bpéétﬁs Offe conpound of

fornul as| h)léréﬁidag)WthW@@r-% RE1k§1) Bmi Res4- BeShirbaRtak e Lgyapy! ring
and R, R1, and are e

2- (4- hydrox?%%%ﬂ&?}ng(2e5959é¥9g§%zéﬁl? - 6PHY dAdR$Benz o[ b] t hi ophene. In

addi tion) the hydrochloride salt of the compound of
The term "estrogen deprivation syndrome*
contemplates those pathologies and conditions brought
20 about by the loss of ovarian function (either natural,
surgically, or chemically induced) and specifically to
the loss of the ovarian hormones, especially estrogen.
Since loss of estrogen is causative for the symptoms of
\ the syndrome, each of those symptoms responds to the
i 25 replacement of the lost estrogen hormone through the
administration of the compounds of the current invention.
Thus, the compounds and methods of the current invention
would be useful and beneficial in treating or preventing
estrogen deficiency symptoms, which include but are not
30 limited to the following: osteoporosis, hyperlipidemia,
atherosclerosis, vasomotor abnormalities (hot flashes),
auto-immune diseases, skin and hair abnormalities,
cardio-vascular disease and degeneration, dementia and
Alzheimer's disease, depression, weight gain or loss,
35 certain types and conditions of diabetes, inappropriate
healing and tissue repair, vaginal atrophy, urinary
incontinence, sequelae of abnormal regulation of estrogen



5 formula Il where R3 and R4 are both hydrogen, and R5 is piperidin-1-yl

particularly preferred. This conpound of forrmula Il is
[ 2- (4- hydr oxyphenyl ) - 6hydr oxybenzo[ b] t hi en-3-yl ][ 4-[ 2- (1pi peri di nyl ) et hoxy]
phenyl ] met hanone hydrochl oride i.e. 10 Ral oxifene hydrochl pgiMig 290bel e all

the fornul ati ons and nethods enploying a t y conbination of a conpound of

formula | and Il are useful, the possibl% conbi nations enpl oyi ng the
preferred conpounds |isted above are particularly interesting and 15

preferred.

Mostrolebar gedekS i@ reo@liizat i At fhould be recognized

el S b ) S TSI e

P& pr epared from

conpounds oflefppivataohl byaddom¥ agmpltiomst matldd necdéodmnel Y Ohdvbehdlv wher e

B 225, 9286ERBILIURT 34 o o ML 200%10c R ndHobbls Bhere 1

R1 v halide

R R, and

5

10

15

20

25

30

35

use of the compounds and methods of the current invention
may vary depending on the idiosyncratic nature and
severity of those symptoms.

The terms “inhibit" or “inhibiting” mean
prohibiting, treating, alleviating, ameliorating,
halting, restraining, slowing or reversing the
progression, or reducing the severity of a pathological
symptom related to or resultant from estrogen deprivation
syndrome. As such, these methods include both medical
therapeutic (acute) and/or prophylactic (prevention)
administration as appropriate.

As used herein, the term "effective amount" means an
amount of compound or compounds of the present invention
which is capable of inhibiting the symptoms of the
various pathological conditions and symptoms, herein
described.

By 'pharmaceutical formulation,” “pharmaceutical
carrier,” “pharmaceutical diluent,” and “pharmaceutical
excipient” it is meant that in a formulation contajining a
compound of formula I or a formulation containin§ a
combination of a compound of formula I and II, the
carrier, diluent, excipients, and salt are compatible
with the other ingredients of the formulation, and not
deleterious to the recipient thereof.

wWhile all of the compounds of the present invention
are useful, certain of the compounds are particularly
interesting and are preferred. For example, compounds of

formula I where R, Rl, and R? are independently hydroxy
or methoxy are preferred. More preferred are the
compounds of formula I where R, Rl}, and R2 are each
hydroxy. Most preferred is the compound of formula I

i's



Rz halide ~/ Ovll 35 Conpounds of formula IIl may be S-alkylated with a
phenacyl hal.ide of fornmula IV. Such S-al kylations are carried out in a
solvent in the presence of a 10 15 thernodynam ¢ base at tenperatures

bet ween CGoC and 1000C for one to twenty-four hours. A prefesneg, 2ologent and
base are typically ethanol and potassi um hydroxi de respectively. The
reaction is preferably perforned at anbi%nt tenperature for one to three
hours. A preferred halide 'for the conpound of fornula IV is brom de. The

resulting comounds of 1erel a\oare. susl eedrbo dhis aATags ol Lor il 2

VI by treatnment wth an aci Sul e so ure’ bet ween
500C and RIL3 dfky ﬂ@%réleé’&mﬁ@foﬁpelte t geniy-hy@ioypHeny A £5-ef erred

sol vent and id.is riyc.acid The Qun of farmula VI are

t hen acyl at E%‘CWQ% ’&%’%’ﬁ?ﬁi ?cféy%? ﬁ?ﬁﬂFg[%?nP’lﬁ?g‘r? c'yI attons occur 5
under st anceddii fréredethriafdisociphalr i densalbhofh tivee cngidowrdvet i n the art,
see e.g, Oah Friede~Crafts, and ated Reactions, |Intersc] e, Publ .,
Now YorR, LETHBI ol ey b Kt REeBRLh, hYaHRas AT drb car i ed
out in i nergipetididsl-yh ishepanrtas:aml:&rw pre€erset] adid scadapmind at
tenperature oG f nt four hours.

1, 2-di chl or%%t éafrﬁ@as?lcpl caﬁ) & 1'p?}?e %ﬁeagﬁveﬁt A preferred reaction
tenperatur@mﬁ@ﬂb@i@[h@l@lé@*b@lb”@b@(br one tothree hours A
preferred Vhl ar$ Rl

pr ef erred @wés&ﬁaézl cﬁ:a[% yst |s i p| ca%%gg ﬁ?n ngr% cﬁ?‘oﬁ 5%- en any or
all of 1R Ralkewifensg hydy itis preferred that the above
sequencelggopfer fwnlrw aul &Fgeé:mmgwmh@ioﬁgraﬁaambgkodbve Vld Yv;ler e
fany or a Q ~ 1S [ yl ) or
o The OIS OF & AP e EREHS T 1 28R séJuéT
h?/grf)xygnlgwhm@ommemﬂ?raﬁmns t’@mymaihgnthEeprbsfemad/l ng%'; h]e Cl- C6
al ky % o] rom

t he25r esul t| e orrpoun? 4 a*‘bor mul %‘% ‘Sﬁa?% rag%\%:é%t%hn%g% prot ecting
gr oupsifay m@ﬁeﬁmrh n Mot B@ﬁ?ﬁﬂ%%cﬁ oFhahFeRbiBRL SRS @rf i4T (@mapter 2 of
Protecti ve@r yiani - %/.n{ i tgon, T. H Geene, et al.

John W1 ey ons her 30ne sel ective
renoval of [}&.FBP ’b‘i %ﬁaﬁlfﬁn?hgy%gﬁé’i 8188t i on and
in the Greener effm-reerumn;mureib a:lmvfa:ﬁmlémtmey besprepaired drcrhe

zr iggr gahog‘ﬁg{@%}%%ﬁ%ﬁ f§%€2§§8§f§ﬁ&{eac r]fg?s Sg ee“aechar e

her ei n29 ncdr mﬁle;tvequ & efencand R are as described supra.



13 May 2002 12 The conpounds of fornmula Il which are not N-oxides, and
their pharmaceutical salts, may al so be prepared as taught in the
previously incorporated U . S. Patents in addition to U S. Patent No.'s
4,418,068, 5,393,763, and 5 5,629,425, and PCT publicati on 18UR8¢/ 5269, t he
t eachi ngs of which each are herein incorporated by reference. The conpounds
of formula Il which are N-oxides may be ¥t epared by dissol ving or
suspendi ng a conpound of forrmula Il which is not an NNoxide in dilute
aqueous 10 sol utions of hydrogen per gdylmeVst h a co-sol vent such as
met hanol or ethanol. Reaction conditions for this reaction may range from
anbi ent tenperature to 1000C and i "ﬁon from24 to 72 hopyrs. t should
chrom ¢ anhydri de

be noted that c st be taken
t hat many commo ed agents, 3
per manganat e, ﬁke, OFsDhI eY0f oxrorzi ng 8 TTO an not be

used, since Eﬁey woul d™al so oxi §li ze the sul fur of benzo[ b] t hi ophene.
Thus, a mlder agent suc gdr ogen peroxi de L8 T exged. 20 The opti mal
time for perform ng the reactions described herein can be determ ned by
nonitoring the progress of the reaction via conventional chromatographic
techniques. Furthegpore, it is pr rred to conduct the,;reactions of

t hei nventi on under an inert atnosphere, 25 such as, for exanple, argon, or,
particularly, nitrogen. Choice of solvent is generally not crltlcal SO Iong
as the solvent enployed is inert to the ongoing reaction 3 dRsuff|C|entIy
solubilizes the reactants to effect the desired reacti op Rt er redi at e and
final products may be 30 purified, if desired bi comon i ques such as
recrystal lization or chromatography over soliBadagg we# as silica gel.
or alum na. Compounds of formula IIl, 1V, and VII ar her commercially
avai l abl e or may be prepareg by seks\ Wwel | 35 knowpin the art. 13 May
2002 13 The discusgion g isghot intended to be Iimting to
the scope of the presen
Application of the abOve chenlstry enables the synthesis of the conpounds

of 5 formula I, which includes, _but is not limted to;
2-(4- nethoxyphenyl) 3-(4- netho¥§benzoyl) 6- nethoxybeﬁgﬁib]thlophene
2- (4 hydroxyphenyl) 3- (4 met hoxybenzoyd ) - 678Ny dr oxybenzv|[ b] t hi ophene;

2 lpoxybenzo[ b] t hi ophene;

2 (4 hydroxyphenyl) 3 (4 nethoxyb Q%ybenzo[b]thiophene

152- (4- nmet hoxy phemyl)-3-(4uhydr g N -ethqubenzo[b]thlophene

2- (4- hydr oxyphenyl ) - 3- (4- hydr ox pryenzo[ b] t hi ophene: 2- (4- e
t hoxyphenyl ) - 3- (4- hydr oxybenzg¥ ¥ybenzo[ b] t hi ophene;

2- (~- hydr oxyphenyl ) - 3- (4- hydr oxybenzoyl ) - 6- hydr oxybenzo[ b] t hi ophene;

~2- (4- acet oxyphenyl ) - 3- (4- met hoxybenzoyl J - 6- acet oxybenzo[ b] t hi ophene: 252- (4
-acet oxyphenyl ) - 3- (4- acet oxybenzoyl ) - 6- acet oxybenzo[ b] t hi ophene: 2- ( 4- net hox

yphenyl ) - 3- (4- benzoyl oxybenzoyl ) - 6- met hoxybenzo[ b] t hi ophene;
2- (4- ac%t oxypherﬁﬁPI)‘Pgu’(lésr@ﬁhB?Mﬁoﬂ LI ke Wﬂﬂﬁ tWitthyghene: 2- (4

-cycl opent @h@ﬁwyi)héiidehwr @brh@mpm 6-gueH EPRII@EEIFd i ophene;
and the like._ Forpul aii ons_and.nmet hods | Qyi bot h conmpound 35 of
fornul a | acf?crq‘reﬂﬂ‘{']dénbﬁt SRLYERE 11 ﬁlrﬂ)ee(?yrt%%ntcr?e foglla} ow ng conbi nations
of the two {HuMMEFEamic base at temperatures between 0°C and 1000C
for one to twenty-four hours. A preferred solvent and
10 Dbase are typically ethanol and potassium hydroxide
respectively. The reaction is preferably performed at
ambient temperature for one to three hours. A preferred
halide ‘for the compound of formula IV is bromide.
The resulting compounds of formula V are cyclized to
15 the compounds of formula VI by treatment with an acid in

a suitable solvent at a temperature between 50°C and



13 May 2002 14

2- (4- et hoxyphenyl ) - 3- (4- nmet hoxybenzoyl ) - 6net hoxybenzo[ b] t hi ophene and

[ 2- (4- hydr oxyphenyl ) - 6hydr oxybenzo[ b]Jthien-3-yl][4-[2-(1 5

pi peri di nyl ) et hoxy] phenyl ] met hanone hydrochl ori de 13 May 2002

2- (4- hydr oxyphenyl ) - 3- (4- net hoxybenzoyl ) - 6net hoxybenzo[ b] t hi ophene and

[ 2- (4- hydr oxyphenyl ) - 6hydr oxybenzo [b] tlHien-3-yl] [4- [2-

(1pi peri di nyl) et hoxy] phenyl ] met hanone hydrochloride 10

2- (4- met hox nyl) - 3- (4- met hox droxybenzo thio ne and

12 (2 hyr AR PerEhT BhE P o RIS TR PS5 w%a%?%é SaFVRS ot hoxy]
phenyl]nethammn@chadiscbbdypﬂesi&ﬁxbﬂnﬂdnnxyphenyI) 3- (4- hydr oxybenzoyl ) - 615
nethoxybenzo[b]t

[ 2- (4- hydr oxypheny1g éqéaraoxybenzg[qbﬂ%la VIS ylﬁ [tAPTré a{%}%teer?crnylf)et hoxy]
pheny|]netﬁamamglﬂyUabgﬂeopfdéormula VII. Such acylations occur

gh h d
B AR ot N s o o

1
pi peri di nyl @%xﬂlpﬁbﬂyﬁf t A§8o e Gy Rlddh Jrrirdél-Crafts ané
2- (4- hydr OW@i@Mﬂ)Raaeélanbhoxnb%&wlém@wwwy,bw[mﬁw qwrm,and

2- (4- hyd 5h b t.hi en- 3-
i bt 1 i ny 18 HAGRSHeny P Pant haRo FEMRFANGC st eviaEicrs dre #°
2- (4- hydr omqtmgd)eﬂt(ﬂnhydenkybeﬂz@t)&ﬁrmi huhey lperesdrind e ho O Eh dresviand

Tt et AR RS I YAy A nEERBRERE YRR BERvReT %D €S 1000C for

- (4- hydroWetrryl&wsnéﬁ-bgsdrohpbe@;zoyll), 26iaddirbotretaciy tis ophene and

1
4- hyd
705 Ul eouplietly 2 e e Bl en 3 Miosereed peaction
[22( ?4thd omﬁwﬂ&uﬁ% g} &aaydméybgnmﬂﬁ)n@%dnl/dmmmiﬁxb]dr_m wfa;let ﬁnd |
-(4- r z0 i.e i peridi nyl)ethox
phenyl]ﬁet %%;(? RO g f,ﬁ S 00d hd SRR ' Y y
2- (4- atht o>d§q1t'rm.rwa )V:BI (ﬂs hyhloryﬂenanﬁ )ar Paediemneik izofiy tduiaphene and
2- (4- hyd tﬂﬂgﬂ% 2-(1 lid | )eth
Lhegyl]%e[hanon b %?% é?f? g%&h%ﬁﬁpdﬁyﬂﬂ e[foflga:ﬁglPigzaa:tlgﬁg]
and Exanpl es fur"ﬂlh‘éﬁa iHPYu@Fré% PlﬁeRsyﬁt MRBASROMA & H® RemIBIfeYof ithe
present | n\ﬁ.ﬁéﬂtp@é\feﬂ'ﬁéd%ﬁaw Sheda®oel dé&@?ﬁ@ﬁ@d&ﬂdﬁﬁé& retil ot 0 the
scope of the inve % E kn an¥ rg&ﬁec& /houl be so constr. ed. The
terns and AHSBTRSHS stOEBR Pnthe |Ns t“f al’?ﬂ'l es have
their ROrnmf rmarm‘nganmmésssochezmmod@su @cmm, mo@gaﬁplaelkym,, ‘N ~~ ~
~ol "
TR 8 SOORF dogTabetemPERTSS 85 AREIhdr RIS, 2 (97 fate By
il linol es,RgrRim ox @ra@se hydroxit eayorthen e inrepsretlafitesr thel arity,
hi gh per f OrJBAGL:d H UL el NEOTRLABY AR £HEPCL LY VYL, CHARNCY (c0g] VST s,

Jmass spectrum and proton nucl ear
J alkyl), or COAr moieties (protecting groups) from the

e

\N’—"_‘

25 resulting compounds of formula I. Methods for removing
these protecting groups may be found in the Examples
section which follows or in Chapter 2 of “Protective
Groups in Organic Synthesis, 2nd Edition, T. H. Greene,
et al., John Wiley & Sons, New York, 1991. Furthermore,

30 methods for selective removal of protecting groups may
also be found in the Examples section and in the Greene
reference cited above.

For further instruction on the preparation of
compounds of formula I see U.S. Patent No.’s 4,133,814,

35 5,514,703, 5,514,704, and 5,532,382 the teachings of each

are herein incorporated by reference.



20 magneti c resonance respectively. preparatioas Preparation 1

2- (3- Met.hoxyphenyl t hi 0) - 4' - Met hoxyacet ophenone 25 3- Met hoxyt hi ophenol (50.0
g, 0.356 nmol) was dissolved in 700 nL of ethanol. To this m xture was added
(20 g, 0.36 nol) of potassium hydroxide pellets. A total of;3(#gyS2@b2 0. 36
nol ) of 2-brono-4~ 30 net hoxyacet ophenone~was added in small portions to
keep the tenperature of the reaction at l&proxi mately 250C. The reaction
was allowed to proceed at anbient tenperature for three hours. The reaction

was terninated bu»h%_vw@?dn% It trmRl eohet 'ﬁ%fé&g&%egf-b&ééés,

obtaining a brown aqil. e ol was partitione et ween ter and 1.5
L of di et hypefhEheimehaamacquiigal spgltivhy mE0 24P viee BESRAKEE]a8nd

\t/vashed }ME, htyabak, liglar e \yrtéaritaﬁilslmqf Oigﬁcfdﬁgmaieﬂn@mfapgteﬁad gnapor at ed
O a sollid. €, SO0l | crystal |l JIro re.o

di et hyl et heFEB&FF&Pegﬂmgjts‘ﬁer%(a’&%t ﬁ%yi%l@%@ bfsi:;]%3t7fsl?’e 8Bflpound as
a 5 pins cr$s6abl, ks ,sand PO chidG-ioHE 1 drA #UIIB XU G250 f orh€168A6R28gsC,
66.64; H, 5,59: 16._64; A2 F ; : -0, 16.82;

S 1086, 1 poBntpdEh St ape HecHin, itiincrarty BY dbedrllee st 1770 hene
2- ( 3- Met hoxy phenfhehicoppeumsish ©ofy fosmptte fdheiiBth @re N73xkdes may added
to 250 g Ofbeobiél%?%%%@to 1'8{88&?5%1%:1%5%1* e dindiHe esombbhn@dognd the

t enperature rose 1 I ce was_cautiously. added.” As the
t enper at ur e£PERE1R0 IL3plcl ddr DRF AN EX1IdRIdR i Bt ¢ RIWBSUEdded and

crystahg of sbhatpbaguelf bedadgen VUi Miidh WATHMIST é9t t Becheast | on

ecr yst al || BERRRPGH B g PaBEas o RAPSHIRD SO BT 195 | PitBmpound. np.

193C 194C. £8apahen #hod roapeCERdn iert cbhldiadhal 2 Doodd. #a S

11.86. Foungh ghr;%'ig%’ flg’om Z%O’toqnl%io%%:’s .S’ Itl's 0c5u12d 5beEX r?ct)tt:gclieghat
care must be taken in selecting the oxidizing agent and

15 that many commonly used agents, e.g., chromic anhydride,
potassium permanganate, and the like, capable of
oxidizing the nitrogen can not be used, since they would
also oxidize the sulfur of the benzo[b]thiophene. Thus,

a milder agent such as hydrogen peroxide is preferred.

20 The optimal time for performing the reactions
described herein can be determined by monitoring the
progress of the reaction via conventional chromatographic
techniques. Furthermore, it is preferred to conduct the
reactions of the:invention under an inert atmosphere,

25 such as, for example, argon, or, particularly, nitrogen.
Choice of solvent is generally not critical so long as
the solvent employed is inert to the ongoing reaction and
sufficiently solubilizes the reactants to effect the
desired reaction. Intermediate and final products may be

30 purified, if desiréd by common technigues such as
recrystallization or chromatography over solid supports
such as silica gel or alumina.

Compounds of formula III, IV, and VII are either
commercially available or may be prepared by methods well

35 known in the art.

j



Exanpl e 1 2-(4- Met hoxyphenyl) - 3-(4- Met hoxybenzoyl ) -6

Met hoxybenzo[ b] t hi ophene 30 2-(4- Met hoxyphenyl - 6- met hoxybenzo[ b] t hi ophene
(10 g, (37 mmol) of was dissolved in 700 nL of 1,2 dichloroethane and the
m xture cooled to GoC. To the reaction solution was added, 13| Ry Y2002

m xture of 4 35 nethoxybenzoyl chloride (6.31 g, 37mnol) and al um num 13
May 2002 17 't 1 chloride (5.07 g 38 nmdl3). The reaction was allowed to
proceed at OC for two hours and was term nated by pouring into ice-water.

The organic 'ayefrh\éﬁm%@%%%d o@ﬂ%@@% §r1§xﬁé@ciﬁﬂeﬂﬁé@ to

chloroform The organrc ers were washed w th saturated
aqueous sodb@nibNééib@n&PetQ@dSﬂﬁRﬁ OEHQRQiRﬁﬁﬁeﬂﬁﬁﬁﬁﬁ¢%%4%%1f%@% and

filtered. TQﬁoM@hahbhebe\A@be cb@i@t\’r&féci)y MFAPOL @d £ Don Yo £l ehadaBoye! | ow oi |,
whi ch was di ssolved in qu gﬁb and_ 15 nmL_of 5N odlfn1hydroxide
and 10 ref | CREWIREY| SPAELRS: It Xﬁgﬁl%ﬁﬂfpo‘?%t (TR es). The
resul ti ;g ofbrmatadissahiett iimcdiveidry, dhuteris wasthelimitdd brone, and
evaporated. This yielded 14.6 g of a yellow oil which was purified by

chromat ography. This yielded 13.9 g of the title 15 conpound as a yellow
oil. EA caIculatéd(ﬂemeCh¢H?©@eﬂyK) -3M(eonethoylgnzayl 15682; S, 7. 93.

Found: C, 7 e 7.65. M5(El): nfe=404 (N%) Exanple
2 20 2- (4-Fé%§§9xg%eﬂz Qb%@fﬁ%%@. oxybenzoyl) 6Hydr oxybenzol b] t hi ophene
2- (4- thhoxyphenérX dshy 4-srrihaRieREd b ThTt ophene (53 g,

131 nmalp) wﬁ?dgb§§géﬁgg[g§thﬂd§ﬂéﬂéﬁOrn1and cooled to | ®C. To this
stirring mxture &gg d boton trlt%wxg &75 ﬁi 296 %% and the
reaction was al | B nﬂéﬁ t St % i ent
fténperaturehydhexybeQZDdb]mhsophenawued by pouring into water. The organic

| ayer was separaﬁggﬁzﬁgdgb%%??%ggggn%<%@uﬁgéﬁé§y(éﬁ dppq@ The residue

was dissolved in and ‘evapor at'e ryness. The crude
pr oduct masméuhohﬁbepapdbﬂé@l@Ph@ﬁKbnatography on a silica gel colum

el utingsw th di eghylehBehoRoprane 123D (A, d8Bacisenptegr aphed on
methoxybenzo [b]thiophene;
2~ (4-hydroxyphenyl) -3~ (4-hydroxybenzoyl) -6-
methoxybenzo[b] thiophene;
2-(4-methoxyphenyl) -3- (4-hydroxybenzoyl) -6~
20 hydroxybenzo[b]thiophene;
2~ (4-hydroxyphenyl)-3- (4-hydroxybenzoyl) -6-
hydroxybenzo[b]thiophene;
2-(4-acetoxyphenyl) -3~ (4~-methoxybenzoyl) -6-
acetoxybenzo[b]thiophene;
25 2-(4-acetoxyphenyl) -3~ (4-acetoxybenzoyl) -6~
acetoxybenzo[b]thiophene;
2-(4-methoxyphenyl) ~3-(4-benzoyloxybenzoyl) -6~
methoxybenzo[b]thiophene;
2- (4-acetoxyphenyl) -3- (4-methoxybenzoyl) -6-
30 methoxybenzol[blthiophene;
2-(4-cyclopentoxyphenyl) -3- (4-hydroxybenzoyl) -6-
cyclopentoxybenzo{b]thiophene; and the like.

Formulations and methods employing both a compound
35 of formula I and II include, but are not limited to, the
following combinations of the two compounds:



35 alumna eluting wth diethylether followed by a nethanol ether (1:9) wash
and evaporat.ion of the solvents to yield 13 May 2002 18 5.8g of the title
conmpound. np 138C- 140C. EA cal cul ated for C22H1604S. C, 70.20; H, 4.28; O
17.00. Found: C, 70.46; H, 4.50; 0, 16.87. 5 Exanple 3 13 May 2002

2- (4- Met hoxyphenyl ) - 3- (4- Hydr oxybenzoyl ) - 6 Met hoxybenzo[ b] t hi ophene

2- (4- Met hoxyphenyl ) - 3- (4- Met hoxybenzoyl 14610 Met hoxybenzo[ b] t hi ophene (19. 8
g, 49 mmol) was dissol ved in dinmethylformam de and sodi um hydride (10 g of
a 50~ oil dispersion) was added. The reaction was cool ed and et hyl nmercapt an
(12.4 g) was added slowy. The reaction was warnmed to 65C- 70C until the
reacti on was conpldidemetRoRypheiyvat)i-3es(4vaved roontvastzdwl bv@por ati on, wat er

was added t ' ' J(le;ﬂ lﬂﬂq%' p S extracted
with ethyljgggggfgsé%%gqg?%hﬁkgﬁg?g?gﬂgipgzcts ﬁé%e magﬁ%ﬁyg}fﬁ wat er and
evapor at ed hﬁd§P§HP§§?°fPét%é@PmﬁgM&ii4ﬂﬁaaﬁérbgraphed on a silica gel 20
colum gl utppgewt Biny29etho pb?@?%ﬂ ene?HaHorAC ehairo diPPodidet hen
benzene-ethglggc t?P%§% 7:§§§?The rqctionso<mu %ﬁﬂéﬁhirmat?tle conmpound
were evaporat ed €6 ‘4r ox¥Rhenyd e (daa *ﬁ%ﬁﬂ Le¥ from benzene to
?;izéﬁlégaé AR Fa T 1mﬂga—um5®$(%%mzaggd foor16 11

; : 164 O 1 4 _FRound:_ C, .88; H 4.50; O 11,
Exenpl a 4 Zﬁ%ﬂggﬁégg??sﬁéagﬁ?gg-849ﬁ§§ﬂbQ%bg§20yl)-630

Hydr oxybenzpiberhiddpiénethoxy ] phenyl]methanone hydrochloride
conver td 1o thert (£ EeCHIKRRBAIER, O AETHCRP RN § o 55 13 way
2002 hydroxybenzo[b]thiophene and [2-(4-hydroxyphenyl) -~6- )
hydroxybenzo[blthien~3-yl] [4-[2-(1-
piperidinyl)ethoxy]lphenyl]methanone hydrochloride
2~ (4-methoxyphenyl) -3~ (4-hydroxybenzoyl) -6-

15 methoxybenzol[blthiophene and [2-(4~hydroxyphenyl)-6-
hydroxybenzo[blthien-3-yl) [4-[2-(1-
piperidinyl)ethoxylphenyl]methanone hydrochloride

2~ (4-methoxyphenyl) -3- (4-hydroxybenzoyl)-6-
hydroxybenzo(blthiophene and [2- (4-hydroxyphenyl)-6-

20  hydroxybenzo[blthien-3-yl](4-[2~(1-
piperidinyl)ethoxy]phenyl]lmethanone hydrochloride

2-(4-hydroxyphenyl) -3~ (4-methoxybenzoyl) -6-
hydroxybenzo[b]thiophene and [2-(4-hydroxyphenyl) -6~
hydroxybenzo[blthien-3-y1l] [4-[2-(1-

25 piperidinyl)ethoxy]phenyllmethanone hydrochloride

2~ {4 -hydroxyphenyl) -3- (4-hydroxybenzoyl) -6~
methoxybenzo{b]thiophene and [2-(4-hydroxyphenyl)-6-
hydroxybenzo[blthien-3-y1][4-[2~-(1-
piperidinyl)ethoxy]phenyl]lmethanone hydrochloride

30 2- (4-hydroxyphenyl) -3- (4-hydroxybenzoyl)-6-
hydroxybenzo[b]thiophene and [2-(4-hydroxyphenyl)-6-
hydroxybenzo[blthien-3-yl] {4-[2-(1-
piperidinyl)ethoxy]lphenyl)methanone hydrochloride

2-{(4-hydroxyphenyl) -3- (4-hydroxybenzoyl) -6-

35  hydroxybenzoi{b]thiophene and [2-(4-hydroxyphenyl)-6-
hydroxybenzo(b)}thien-3-yl}{4-{2-(1-
piperidinyl)ethoxy]lphenyl]lmethanone N-oxide



19 The exanpl es given bel ow denonstrating the utility of the current
invention are given for the purpose of illustration and should not be
considered limting in any way. The experinmental nodel used in this
denonstration 5 is a nodel developed to mmc two of the nmapomapadoo@l ogi es
associ ated with human estrogen deprivation, i.e., hyperlipidema and

ost eoporosis. General Procesiure 10 Seﬁénty five day old femal e Sprague
Dawl ey rats (weight range of 200g to 225g) are obtained from Charles River

Laboratories (P q :Ehﬂ% egally
ovari ectom zed ?O\SXea %gr ex oyéégly?o J:Z'S’HJSham sur |can%%%)ted€re at Charl es
Ri ver LaboP&F&PﬁE@en&ﬁdbiG ipphens &ney mpbh~@rrival, they

are housedhyaragy@bnaaq@qmglgaggsqu[gpqmpq1gf 3 or 4 per cage and have ad
l'i bitum access

t al ci.um cont.ent I oxi e 0.5~) and ter for
one week. EHER%? gF& ﬁ%PHﬁAFﬁ%&%ﬁ%%ﬁz%?ﬁ??@%ﬂ %é? i ni num
rel ati e huhadﬂukeof 40~. The photoperiod in the roomis 12 hours Ilght and
12 hours dark. Dosing Reai ~men Tissue Collect-_ion After a one week
acclimtion period (two weeks post25 OVX) daily dosing with test conpound
or 17-ac- et hynyThesfeddpuings PreperatdensThadddxemes dwetheral |y, unl ess

other i se $1818¢ra% 8nsUSPRENEEN Bel TrRahapIRIdY |gtelid qhfeqind! ssol ved

in 20~ cyclodextrin. Animals are dosed daily for 4 days. Fol]ow ng the

dosing 30 FBYFREACDani FHFs SXREDAESGREE BRT ARESNRAT A& BF tHimB Wet@ni ne:
Xyl azie (eolthu ¥ropexbiir ehendn¥ehitdof iamang irespadiectad tsh@@.rdii ac
punct ure. ni mal s _ar &n s |f|ced b S %%_latlon W th t he

ut erus masn9§n§9e5°tﬁp85§ﬁu§ m dIi %ﬁaa% YR W SRS §§1WE|ght
Was deternthed1nstaﬁtwpyepa®at20nsfamdrEmam@&eashﬂvﬁ(ﬁh&wuﬂndwma1VS|s 1
Bl ood .Sanpigééni‘ﬁ gk‘rﬂéﬁg BEh%!rW:Lls%t d%%'ﬁgﬁ%f%ehe”p%foart Weirle 2 dpaurs, and

serumis talne OW ng centr gatl 10 m nutes "at 3000 rpm

Serum 5 choNé teW@Pll s dater Mhéd (¥ mg “HPBEENr i“ABér NERThei MTagnosti cs
hi gh per f ogENe R QMR €S ted fdr %éadegﬂéﬁéé/lsixﬁ@ chotmaiespl is oxidized to

chol est - 4- en- 3- ope _and T dr oge eroQ The hydrogen peroxide is then
react ed mﬁ?ﬂrﬁﬂgﬁBY'aﬂa ilgﬁgﬁoﬁ eW&igﬁgoﬂﬁsfh€¥BFbgﬁh@&QﬁP'lo per oxi dase
ggoproducemalbammtaonerlmnméldyeerwhlmblas bfamfipeutyophnx?netr;caglydat
nm 0 a a [ a standar
Chgl 83588h e Tiﬁﬂigu{:g%,@pbg gﬁ}ﬁﬁr& B&éﬁ;&&% gﬂ»od?:s

curve. The en?lre assay I'S nmat'ed Wor kst ati on.
15 Represeﬂlaﬁﬁvéaéoﬁﬂééﬁéésofm@ﬁé §P@§§ﬁvmvn@@§tP@@tp@dwﬁﬁieﬂﬁtun

choIegmerQhagﬁgggeegeggnghgeoyggbggggqb4§d control animals. Qsteonorosis 20
Foll owi ng the CGeneral Procedure, 'nr , the rats are

Preparations
Preparation 1
2-(3-Methoxyphenylthio) -4’ -Methoxyacetophenone
25
3~Methoxythiophenol (50.0 g, 0.356 mol) was
dissolved in 700 mL of ethanol. To this mixture was
added (20 g, 0.36 mol) of potassium hydroxide pellets. A
total of (82.5 g, 0.36 mol) of 2-bromo-4'-
30 methoxyacetophenone was added in small portions to keep

the temperature of the reaction at apbroximately 250,
The reaction was allowed to proceed at ambient
temperature for three hours. The reaction was terminated
by evaporation of the alcohol, which resulted in

35 obtaining a brown 0il. The o0il was partitioned between 2
L of water and 1.5 L of diethylether. The ether layer



treated daily for 35 days (6 rats per treatnent group) and sacrificed by
carbon di oxi.de asphyxiation on the 36th day. The 35 day tine period is
sufficient to all ow maxi mal reduction in bone density, neasured as
described 25 herein. At the tinme of sacrifice, the uteri ang ugyoaMad,

di ssected free of extraneous tissue, and the fluid contents are expelled
before determ nation of wet weight in ordér to confirm estrogen deficiency
associ ated with conplete ovariectony Uterine weight is routinely 30

reduced abo %P&? r o} he tg}ﬁg, din
10% neut r al uffeétﬁ#% ormalin to a%'{? e&?%r%ﬁgge t?‘eilr?t%r% st':q'Il ogl #@&&
anal ysi s. TRaGNeFHUN SHAAtE e adi @Bﬁpaﬁﬁtéﬁgﬁ’l B fed d + ayEhg)esfkid ed and

an?I yﬁed bym ldf%(}ﬁ:a’sﬂméh.z@:l Sflﬂfl@%?:ﬂik?ﬂlfb35f; aageh ) tettﬂé}:cﬂ]@é@lemnl

met aphysi s. as e ti rom se an s are also
scanned by |t((al>'t<'|]5B %ﬁ&ﬁ% {%ngggaﬁg Ehe tatlg, %ﬁ’?"?ri?larﬁ &cor dance
with thesab \ier‘lhorcci:‘iﬁ‘éﬂé'ﬁ%. ﬁ&nt%ﬂ)V%O@UBQU@dS @ A AR for

i nvention and et %Opy estr éﬂl ol (EE2) _1n 20~ igroxypropyl ~cycl odextrin

are oral I y &dbtHi k4 af maP s°AndC6 d&mBAst Sat d e Yosi ti ve

result, i.epomd: edt¢_ct |gg\ 551 tihe 50§¢ oh, bpgegpi.ngr aly @ensity. The specific
dose of a conmpound of formila’l ,of course, "be’deterni ned by the

particul ar ci rcumstancelesurroundl ng the case. Simlarly, the route
of adm nistration is a factor det erw;_bhe_gspeci fics of:'each case.

2t endi Mophye ci af A% PECCRBHATY ot o PR E GBI MR BPRAPE LS woul d

contain a nontoxic dosage |evel of fromabout0.001 ng to about 800 rrg/ day.

Preferred dail r v
ng/ day. Such a )d/osage may IV itlli’PoSI%”?PéQQH&chQQ mﬁ‘togl glbd i'nto
two or thred-ddgameld d@sse d%@/ %%@cm&%ssalyph@smlmwlds@ma t he

conpounds of f c I gai n,
t he exact armunts oﬁ}ehe vvo age Q__Q g(l\%%]fhrrr%? QIFB gg P é%p&o@&nge) %f%vary
dependiI® t e n209ce a9fd tiwe thﬁ@u@gz&aaaaed a8 Bl as the patient
s nedi cal status. Ingeneral, such conbinations would include 0.001 ng to

60Ny of a cEEPPEFRLHMTS FORf £9 1RPQ. REken 230 npisntesonpedidionaior mul a

I1. A pref ericed wa@mRigiid & m%ﬁmlﬁraau@to%gha torrg of a
oun

conpound of _formul a and 59 to 999 0 r

nor epr ef er r E¥PEG v ng{% Gt Wo\H c?ddjze%nteo %r*‘ﬁ?ﬁﬁl@ Oﬁ‘ixFﬂﬁelangﬁg
conpound of produaita doldredte@ Pyt of KRG omgof Theofipnabdpobductnuwia | 1. An
even ¢ pref qpt% 0] 0-0. a

pr ef e?%d%é%rrc}%%%cl éc??tr?urfagn I %\Aﬁle?ééé%é'lsg g?\dgbga?g lﬁnggpg%gent ly
hydr oxy or netAexyorpohnel. 9 mo 1358 U909 9PC . 13EMhya2bi2aR@doffokal oxi f ene

hydr ochl ori @ﬁﬁd@o%zsoref rrﬁdggs tl_pe\__-J |6|at19n x\lm §hv\;%9”@r6' segfgngm to

0.1 ng of a~ pre ‘erred conpound of Torrru ere R nd R2
are each hydr,o0%y). 08nd F59.523t0g %8. AI0. 81y; a3, Raloﬁ(ofene 5 hydrochl oride. The
conpounds of this invention can be adm ni stered by a variety of routes
including oral, rectal, transdermal, buccal, aerosal, topical, opthal mc,
subcut ous, intravenous, intranusc@xampiea ranasal, and 10 the |ike.
These conpounds preferably are formulated prior to adm nistration, the

sel ection of which will be decided by the_attendi ng physician. Thus,
anot her aspect of the present i nvent&-ﬂmﬁalphar maceuti cal forrmulation

conprising an effec+ yo-Mathotypheny L pApoddMet hbskbenzdyl) -6-
Methoxybenzo[b]lthiophene
30
2- (4-Methoxyphenyl-6-methoxybenzo[b]thiophene (10 g,
(37 mmol) of was dissolved in 700 mL of 1,2-
dichloroethane and the mixture cooled to 0°C. To the

reaction solution was added, slowly, a mixture of 4-
35 methoxybenzoyl chloride (6.31 g, 37m mol) and aluminum



15 or a pharmaceutical formnulation conprising an effective anount of a
conpound of fornmula | and Il, or a pharmaceutical salt thereof, and a
pharmaceutical carrier, diluent, or excipient. The total active ingredients
in such formul ati ons conpri ses fron10 1~ to 20 99.9 by wei alst ma§ ddt2 )
formul ati on. Pharnmaceutical fornulations of the present invention can be
prepared by procedures known in the art 1Bing well known and readily
avai l abl e ingredients. For exanple, the conmpounds of fornula |, or the

compounds Ol EAE 107, F%ENnb) CATHE FBEEVABESHal LT SRR
suspensi ons ,prEyskd sat aRC tier | tke. h&xagphﬁd whsexerpinated il uent s, and
carriers that ar.e suitable for_such ,@Hrm ations #‘r@%ﬁUde tshgﬁga a%vm g

fillers and PRPTAAL RN ATRVALSE ar thS QEGRPEC Ft 8P
derivati ves;ard rwl:\mgplmge]ra}sezsmhtmcbedmxyhechwroébml osé‘handrg*ahnarc

1 ul d | 2 d
cel Ul 0SE €3.r %e%%ycerﬁﬁéﬁ%lsm egra i‘é(t@éi aBYEbAL! done;

noi st uri zi ng en S such ng agents such as cal ci um
35 carbonat & i aanhn I@eﬁf%oﬁmﬂe‘*’a%\g@nt@riﬁ PEeEr BREARSEAYHol uti on such

as paraff'nsdT%%Hdﬁ'éHHEEEEHé%éaOVSThel@oﬁ@ﬂx2@@2w8§esﬂéﬁo@éth9ternary
amoni um conpounds; surfgﬁgyfptlveéngﬁ ts S S cet% al.coh 0& a gcerol
monost ear at €VAREGHIY & S 4| itk west ShFELIVEHY

| ubri cants H00th nds dfalmetlaial wadnts rualgr@ﬁl 5mn so@buat Aydboandesahidd

pol yet gl s, T Xirs or
solut|gﬁé 3%£;4%?4J§§#§¥¥E§g“ﬁ%§$§ékfa |on or ggégéﬁ ?%ngL ppropriate
for parent emalmé;cﬁﬁ)m stThe igsultingxeihplwas bisselvedssul ar, subcut aneous
©r} i ntraveneusel IS Wididd apalh Yor e, %&@W&'ﬁo@aee&e' | rhgkted to

fornul ati on as sustai ned rel ease dosage forns. and the [ike.
fornul ati ondiediask Iy & RS et tomtcihayhich ore ?Hélﬁé?iﬂv@’l ngr edi ent

only gr pre;cefzaﬂ{atd%a@mrtlmgrymw@e@lmwad; éﬂcﬁheoﬂltDéSSI bly overba
perio of tine e coat env e t|v s may be
made f%l‘? eXafpmEr q‘r’aﬁna\oéﬁ%‘f Jg'ubst c %f%‘?l%ﬁé fo?o béﬁ Exanpl es
20 The fol | @y my fam;mi,atd @8 exmi®es8zy esj |7 L$3 1 atFeenan! ycandlazs,not
intended to linit the scope of the present invention in_ any way.
For nul at i ~: Heel4at9 @ps’tﬁpé@s B25 tord geF BT h: capéeredd a¥1¥§+br epar ed usi ng
the follow ng: Ingredient Quantity (ng/capsule) Conpound of fornmula | 0.001
- 200 Starch, NF 0 - 650 Starch flomgble Bomger O - 650 Silicone fluid 3S0

centistokes 0 - 15
20 2-(4-Hydroxyphenyl) -3 - (4-Methoxybenzoyl) -6~

Hydroxybenzo[b] thiophene

2- (4-Methoxyphenyl) -3 - (4-methoxybenzoyl) -6~
7)) methoxybenzo([b]thiophene (53 g, 131 mmol) was dissolved

25 in chloroform and cooled to 10°C. To this stirring
mixture was added boron tribromide (75 g, 296 mmol) and
the reaction was allowed to proceed for twenty-four hours
at ambient temperature. The reaction was terminated by
pouring into water. The organic layer was separated,

30 filtered, and evaporated to dryness. The residue was
dissolved in benzene, filtered, and evaporated to
dryness. The crude product was further purified by
chromatography on a silica gel column eluting with
diethylether-benzene (9:1) and then rechromatographed on

35 alumina eluting with diethylether followed by a methanol-
ether (1:9) wash and evaporation of the solvents to yield



The formul ati on above may be changed in conpliance 30 with the reasonabl e
vari ations provided. 13 May 2002 24 Formul ation 2: Tablets A tabl et
formulation is prepared using the ingredients below |ngredient Quantity
(ng/tablet) Conpound of fornmula I 0.001 - 200 Cellul ose, nmher@syysdod | ine
200 - 650 Silicon dioxide, funmed 10 - 650 Stearate acid 5 - 15 5 The
conponents are bl ended and conpressed tat8orm1 ) tablets. Fornu tion 3:
Tabl ets 10 Tabl ets each contalnlng 2.5 - 1000 ng of active ingredient are

made up as fzol I1€N é}ﬁgﬁ (g/ $ GB@P g of formula I
0.001 - ZOOSSBgO\gr:\f X?%e‘ﬁq ose m cxlrx%%:/r @ ?réncgl% Po yvr nyI p rrolidone 4
(as 10~ sol ¢Eilehliatedatfar Q&ﬁﬂlﬁﬁ&%&bd&ydﬁ@h?plcglI&I si um
stearate O. §.o'£§11IdQ 1CThe,0ath| v?j | ngrﬁdj e<5|t 16t a4 ch, and cel I uI ose are 15

passed t hrough a No. si eve and m xeéd t horoughly. The sol ution
of polyvrnylpyrrolrdone |s nrxed mnth the resul tant powders which are then
passed tgirough a No. 14 nesh U. S. e granules SO produced are dried

at 50-60 C and passed si eve. sodi um
car boxynet hyl st ar ¢, (4;kﬁéﬁ%¥ﬁpg?€% '(geﬁ F&P HﬁQﬁﬁ¥ikT passed

through a No. 60 U.S. sieve, Mbthdﬁybenzhﬂhmﬁhndﬁhegeanules whi ch

2- (4-Methoxyphenyl) -3~ (4-Methoxybenzoyl) -6-

10 Methoxybenzo[blthiophene (19.8 g, 49 mmol) was dissolved
in dimethylformamide and sodium hydride (10 g of a 50%
0il dispersion) was added. The reaction was cooled and
ethylmercaptan (12.4 g) was added slowly. The reaction

was warmed to 65°C-70°C until the reaction was complete.
15 The volatiles were removed by evaporation, water was
added to the reaction mixture, and the resulting mixture
was extracted with ethyl acetate. The ethyl acetate
extracts were washed with water and evaporated to
dryness. The residue was chromatographed on a silica gel
20 column eluting with 1500 mL of benzene-ethyl acetate
(99:1), then benzene-ethyl acetate (97:3). The fractions
containing the title compound were evaporated to dryness
and the residue was crystallized from benzene to give

10.7 g of the title compound. mp 114©C-116°C. EaA
25 calculated for C23H1804S: C, 70.75; H, 4.64; O, 16.39.
Found: ¢, 70.88; H, 4.50; O, 16.11.

Example 4
2-(4-Hydroxyphenyl) -3~ (4-Hydroxybenzoyl) -6-
30 Hydroxybenzo [b]thiophene

2-(4-Methoxyphenyl) -3~ (4-methoxybenzoyl)-6-
methoxybenzo[b]thiophene was converted to the title
compound by the procedure of Example 2.
35



PN

13 May 2002 25 after m xing,-are conpressed on a tablet nmachine to yield
tablets. F,~o0.~ulation 4: Suspensions 5 Suspensions each containing 0.1 -
1000 ng of nedicament per 5 m dose are nmade as follows: |ngredient
Quantity (no/5 m) Conpound of formula I 0.001 - 200 ng SodBumay 2002

car boxymet hyl cellulose 50 ng Syrup 1.25 ng | Benzoic acid solution 0.10 nL
Flavor q.v. Color q.v. Purified water t&95 nL The nedi canent is passed
through a No. 45 nesh U S. 10 sieve and m xed with the sodi um car boxynet hyl

cel l ul ose and a t tqug
fIavch)r Sand cof)c/)‘fr‘ﬁj%rée %&59 %dg %ﬁ %ﬂ%?emﬁ}ﬁs ﬁ&%dag%g'l%ﬂﬁ}%
stirring. Sufftike gMTTERErinvenhsANadded HY Y FRK LRaOWERRF f vol une. 15

13 May 2002 ﬁﬁf@f&%&@ﬁl&@d%h@am mkl B E@iﬁ%ﬂé‘tﬂ@ﬂhﬂ‘in@l@ﬁm rg;y
(mg/tablet) Conpound of fornmula [ 0.001 - 3§ For 9
-59. 999 St #HBhr 45TkR| PPYEECRERL al"ﬁ%’e ’T‘%}H%ne 4 (as

10~ sol gti o iad m@d@l)déﬁdlmdfitbom_nﬁbhyﬂwd:dﬂ uﬂmenab& I\/agne5| um

pasecd ¢ hr Jratogh of ek §r a8 REyE Mna® ek odil B4V HRte0) ot on
of pol yvi nyd pyrr dypenkipbdemkadandt kbstleopognsitsant powder s which are then
passed through a No. 14 mesh U S. sieve. The granules so produced are dried

at 50-60 C and passed through_a No. 10 18 mesh U.S. sieve. The sodium
car boxynet hyl sﬁaﬂﬂﬁﬁélmﬁﬁﬁﬂﬁﬂﬂﬁgtearate and talc, previously passed

throughpa No. 6Qsddent ? bhan redgded @@ﬁa@%@rmw@s Mch, after
mxing, ar e( C(-?J. rtesxsaengé)nof:31 588 eEo”’ii'%' r)]eatroe ></:>Ib(?:|a1ne terom Charles
,_} River Laboratories (Portage, MI). The animals are either
bilaterally ovariectomized (OVX) or exposed to a Sham
surgical procedure at Charles River Laboratories, and
15 then shipped after one week. Upon arrival, they are
housed in metal hanging cages in groups of 3 or 4 per
cage and have ad libitum access to food (calcium content
approximately 0.5%) and water for one week. Room
temperature is maintained at 22.2° £ 1.7° C with a
20 minimum relative humidity of 40%. The photoperiod in the
room is 12 hours light and 12 hours dark.

, . o 13 .

After a one week acclimation period (two weeks post-

~—

25 OVX) daily dosing with test compound or 17-¢-ethynyl
estradiol is initiated. The doses are given orally,
unless otherwise stated, as a suspension in 1%
carboxymethylcellulose or dissolved in 20% cyclodextrin.
Animals are dosed daily for 4 days. Following the dosing

30 regimen, animals are weighed and anesthetized with a
ketamine: Xylazine (2:1, V:V) mixture and a blood sample
is collected by cardiac puncture. The animals are then
sacrificed by asphyxiation with CO;, the uterus was
removed through a midline incision, and a wet uterine

35 weight was determined.



15 13 May 2002 27 ~ornmul a~~.Qn 5: Conbination Tablets Ingredient Quantity
(ng/tablet) /A preferred conmpound of 0.001 - 0.1 formula | Ral oxifene
hydrochl ori de 59 -59.999 Starch 45 Cellul ose, microcrystalline 35

Pol yvi nyl pyrrolidone 4 (as 10~ solution in water) Sodi um casbgay neioay|
cellulose 4.5 Magnesi um stearate 0.5 Talc 1 The active ingredient, starch,
and cel lul ose are 5 passed through a No.2W5 mesh U.S. sieve and mi xed

t hor oughly. The sol ution of ponV|nyIpyrroI|done is mxed with the

resul tant powder g, Wl gh. f, Mosy14 nmesh tl. S sieve.
The granules so P 0- 60 d passed through a No. 10

sl
18 mesh U.S. si eéooﬂhéaMQﬁn%raﬁ tﬁ%&ﬁ?&%y@o s@ﬁ?%hatnﬁ&hé§PGm st ear at e,
and talc, ptempevatureagerd 2 Haue), anld. sdbuk S5 sbedenedr Eollhewinagded to

e, granul s ML ¢y Gat e W% oA Tt Ofof, . “HbgipiCi e 0

fornmul a5l : &Sh&lésteleleisRdrbritirmsd usidependBdoehyihygdrojannhbynlr oxy,
Diagnostics high performance cholesterol assay. Briefly,
the cholesterol is oxidized to cholest-4-en-3-one and
hydrogen peroxide. The hydrogen peroxide is then reacted

with phenol and 4-aminophenazone in the presence of

10 peroxidase to produce a p-quinone imine dye, which is
read spectrophotemetrically at 500 nm. Cholesterol
concentration is then calculated against a standard '
curve. The entire assay is automated using a Biomek
Automated Workstation. ‘

15 Representative compounds of the present invention
reduced serum cholesterol compared to the ovariectomized
control animals.

Qsteoporogis
20 Following the General Procedure, infra, the rats are
treated daily for 35 days (6 rats per treatment group)
and sacrificed by carbon dioxide asphyxiation on the 36th
day. The 35 day time period is sufficient to allow
maximal reduction in bone density, measured as described
25 herein. At the time of sacrifice, the uteri are removed,
dissected free of extraneous tissue, and the fluid
contents are expelled before determination of wet weight
in order to confirm estrogen deficiency associated with
complete ovariectomy. Uterine weight is routinely
30 reduced about 75% in response to ovariectomy. The uteri
are then placed in 10% neutral buffered formalin to allow
for subsequent histological analysis.
The right femurs are excisgd and digitilized x-rays
generated and analyzed by an image analysis program (NIH
35 image) at the distal metaphysis. The proximal aspect of
the tibiae from these animals are also scanned by
quantitative computed tomography.



10 C1-C~ al koxy, OCH2Ar, OCO (Cl-C~ alkyl ~ , OCQAr; Ar is phenyl or
substituted phenyl; and R is hydrogen, chlorine, bromne, hydroxy, C -C6
al koxy, OCH2Ar, OCO(Ci -C~ al kyl), OCOAr; or a solvate thereof, in the
preparation of a nedi canent 15 useful for inhibiti ng estroggnngﬁpzoog_atlon
syndrone in a u~un,al . 2. A use according to Claim1l1 where the mamal is a
temal e human. 20 3. A use according to @lai m 2 where the pathol ogy of said
estrogen deprivation syndrone is osteoporosis. A use according to Claim?2

where the pat holfﬂyaééoeﬁaa@edvﬁsctﬂwa%w d B sEydr ome i s
hyperlipidenma. S. A usk accord ﬁ%ﬁ e Caim 2 Wiere the conpound, of formula

| "is a conpkRRkeSRRERtRVeRcompay thed SFEfeaT IAPYRRRART 3314 net hoxy,

or a sol vat@cﬁ:%@oéstggdﬁolA (38 ) A6 QORARNG; aQonl ere the conpound
of formula | is conpound mhere R is .at t par a 12mwhy 2002 29

posi tion ar@’@ocﬂ&x‘iﬁhﬁ rregpEragly W&W"—e&reda%lt\%ﬁte aigeds fand 7. A
use aCCQrdldEnézQstQétt@a %Qﬁ%l&ﬁée rlegmale 3 .lRUnaR iredqRtiomin the

post - nenopausal . use,accordi Claim 2 where the conpound of
formula | i*OSF ¢ ﬁﬂﬁ @éng?&dd%%§ﬁ$¥he group consisting of:
2- (A~- neChoxyphenyl | -3 - (4- et hoxybenzoyl) 14 6- nethoxybenzo(b]thiophene;

g E2n2¥ﬂgg§%ﬁ2ﬁ3¥%é §?§é§§ﬁﬁgéé%§2§§yl) gﬁ@éroxyéénzo%%aphrgghene
2- (4- hydr oxgfpiroyrge 3- banéehgm@m@oém tHENPERE PRI [HITCHTNSEAREES 2- (~
10 surrounding the case. Similarly, the route of
administration is a factor determined by the specifics of
\‘} each case. Thus, the exact dose and route of
administration are best determined by the attending
physician A typical daily dose of a compound of formula
15 I would contain a nontoxic dosage level of from about
0.001 mg to about 800 mg/day. Preferred daily doses
generally will be from about 0.001 mg to about 60 mg/day.
Such a dosage may be given as a single dose or may be
divided into two or three separate doses per day as
20 necessary.
As mentioned, supra, the compounds of formula I may
.be used with a compound of formula II. Again, the exact
amounts of the two agents (formula I and II compounds)
) may vary depending the nature of the symptoms to be
' 25 treated as well as the patient's medical status. 1In
general, such combinations would include 0.001 mg to 60
mg of a compound of formula I and 1.0 to 120 mg of a
compound of formula II. A preferred combination would be
one comprising 0.001 to 1 mg of a compound of formula I
30 and 59 to 59.999 mg of a compound of formula II. A more
preferred combination would be one comprising 0.001 to
0.1 mg of a compound of formula I and 59.9 to 59.999 mg
of a compound of formula II. An even more preferred
combination would comprise 0.001 to 0.1 mg of a preferred

35 compound of formula I (where R, Rl, and R® are
independently hydroxy or methoxy) and 59.9 to 59.999 mg



15 net hoxyphenyl ) - 3- (4- hydr oxyben2oyl ) - 6net hoxybenzo[ b] t hi ophene;
2- (4- hydr oxyphenyl ) - 3- (4- hydxoxybenzoyl ) - 6- net hoxybenzo[ b] t hi ophene;

2- (4met hoxyphenyl ) - 3- (~- hydr oxybenzoyl ) - 6h~dr oxybenzo[ bl t hi

: ophene;

2- (4- hydr oxyphenyl )-3-' (4 20 hydroxybenzoyl) - 6- hydr oxybenzp$ §dyhi2opkene;
2--(4acetoxypheny|)-3-(4-nethoxybenzoy|£ 6acet oxybenzo( bj t hi ophene;

2- (4- acet vxyphenyl ) - 3- (4acet oxybenzoyl )

-acetoxybenzo(b]thlophene

. 2-(4met hoxyphenyl ) -3 - ( Q berl zolr~oxvbenzo~l 1,-6 2S methoxybenzo[b]th;
. ophene; of Raloxifene hy drochlorlde Most preferred is the

2- (4-acet h (4 4 th b hi oph d

2 {ocet gyl o sty APSibEndofly- 6y GRS R BRrEBEDTeRF ophene

, or a solv 0 P Uty d: rgneﬁioqa a0 a
ErbPPeaOtomplufla OfDRBEMMIEUT anh fa O a3

conmpound of” fornu whex- e, :

~ ndependen@??hhﬁﬂ¢6@§ﬁ) aﬁ?dﬁéx? t€15€>939k6¥yOﬁjﬁiﬁgﬁlfiﬁ?

Rarid R are
(G--C~ al kyl?

OCOAr 8 Arhy @rgaﬁpafldgrn1substltuted phenyl; and RZ is chlorine, brom ne

OCHzAY OCO(Clﬁ a
phar maceut i cal Fi

Ik | te t
&5 %&éﬁppénﬁg}sow&ﬁpﬁgﬁﬁ ) B, FiAT Shered

accordi ng thyCiavarﬂemyeoE fbateenmnumddiﬁgobrhdrmMerdalﬁ a conpound

sel ected fr p ti

2-(4- acetoxgg%ﬁ%§?€$§f(4ﬁggé%gky gr§ }) EogégPOXy |%ﬁﬂ%ﬁ%$noph ~ne; and

2- (4- met hoxsywhewyanegus 4- benzeyemysenznyr;ammmﬂ@zybemaﬂasabpm or a
aol vat g of heggOf1ike. These compounds preferably are formulated

prior to administration, the selection of which will be

decided by the attending physician. Thus, another aspect

of the present invention is a pharmaceutical formulation
comprising an effective amount of a compound of Formula I

15 or a pharmaceutical formulation comprising an effective

amount of a compound of formula I and II, or a

pharmaceutical salt thereof, and a pharmaceutical
carrier, diluent, or excipient. The total active

ingredients in such formulations comprises from 0.1% to

20 99.9% by weight of the formulation.

Pharmaceutical formulations of the present invention
can be prepared by procedures known in the art using well
known and readily available ingredients. For example,
the compounds of formula I, or the compounds of formula I

25 and II, can be formulated with common excipients,

diluents, or carriers, and formed into tablets,

suspensions, powders, and the like. Examples of

capsules,

excipients, diluents, and carriers that are suitable for
such formulations include the following: fillers and

30 extenders such as starch, sugars, mannitol, and silicic
derivatives; binding agents such as carboxymethyl
cellulose and other cellulose derivatives, alginates,
gelatin, and polyvinyl-pyrrolidone; moisturizing agents
such as glycerol; disintegrating agents such as calcium

35 carbonate and sodium bicarbonate; agents for retarding
dissolution such as paraffin; resorption accelerators



13 May 2002 31 11. A phax~ttaceu~ical. fornulation conpris~.ng a 5 conpound
of formula I.: 10 R1; where: RRId R are independently hydrogen, hydroxy,
15 G -C~ al kvxy, OCH2Ar. OCO (Cl1-C~ a~,kyl) , OCOAr; Ar is phenyl. or
substituted phenyl.; and R is hydrogen, chlorine, brom ne13hyxdr @op2 C--C
al koxy, OCX2Ax~, OCO (Cl-C~ a3.kyl ) , OB0Ar; or a solvate thereof; 20 and
a coa~pourtd of fornula Il: 0 ~" ~~Rs 283R3 O IT; where: R3 and R4 are

i ndependent |y hydrogen, Cl1-C~ alkyl, 30 CO(d-C~ alky~.l, or CoAr: RS is

2%68' I3C2h N--didth » a Pl BBLEeLhBrd Wimoiuh AP ENYLNelyBfide Hotive 13 May
agents such as cetyl alcohol, glycerol monostearate;
adsorptive carriers such as kaolin and bentonite; and
lubricants such as talc, calcium and magnesium stearate,

5 and solid polyethyl glycols.

The compounds also can be formulated as elixirs or
solutions for convenient oral administration or as
solutions appropriate for parenteral administration, for
example, by intramuscular, subcutaneous or intravenous

10 routes. Additionally, the compounds are well suited to
formulation as sustained release dosage forms and the

(_} like. The formulations can be so constituted that they
release the active ingredient only or preferably in a
particular physiological location, possibly over a period

15 of time. The coatings, envelopes, and protective
matrices may be made, for example, from polymeric
substances or waxes.

Formulation Examples

20 The following formulation examples are illustrative
only and are not intended to limit the scope of the
present invention in any way.

, Formulation 1: Gelatin Capsules

- 25 Hard gelatin capsules are prepared using the
following:

Ingredient Quantity (mg/capsule)
Compound of formula I 0.001 - 200
Starch, NF 0 - 650
Starch flowable powder 0 - 650
Silicone fluid 350 centistokes 0 - 15

The formulation above may be changed in compliance
30 with the reasonable variations provided.



where the nitrogen of the R~ group is optionally the N-oxide; or a

phar maceuti cal salt or solvate thereof; and pharmaceutical carriers,
excipients, or ~lilueuts. S 12. A fornulation according to Caim1ll
conprising 0.00a to 60 ng of a conpound of fornmula | whereifR M&3l,2082d R
are independently hydroxy or nmethoxy, or a solvate thereof, and 1 to 120
ntg of a conpound of fornula Il 10 bei ng4ral oxi fene hydrochloride. 13. A
formul ation according to Claim1,2 wherein said forrmula I conpound is

2, (4- hydro§yjiEg%g%uiuééhydﬁgﬁxgngoyl) 6- hydr oxybenzo( b] t hi ophene, or a

sol vate 1.5 ormul ati on according to Claim 13 conprising
0.001 to 1 ny ofAttr@b%%'ﬁpéeﬁmuéﬂtf-earre@aprepareal 351 dhgher eof, and 5.9
to 59.999 nh@fedpds  Hengwhydrochloride. 20 15. A formul ation according
to Claim114 conprising 0.001 to 0.1 ng of the conpound of fornula I, or a
solvate thereof, and 59.1 to 59.999 ng of ral oxifene hydrochloride. 25 16.
A fornul atTon accord“n@gfedgbﬁtnfil where the qmngmumdyotméptﬂhfét) s a
conmpound se O
2-(e~-neth ’ | ﬁo'ybenzoyl) 6 nethoxy@e&ﬂﬂtﬂt%ﬂqmmene 2 -(4
30 hydroxyphﬁnyuDoéb(4mﬂerhoxybeazmyh¢ 6hydr oxybenz @] t-hi cgBtene; 2
-(4 nethoxy ho zoyI) 6- hydr oxybenz 1t hi ene;
2- (4hydrox¢? enj#% &Eéﬁf&% é ghybenzoy~ ) &nethg¥€benz ] t hi ophene;
2- ( 4- nethoﬁWﬁﬁrﬂng -&id 35 hydroxybenzoyl) 6- met hoxy®erzo[ #% hi aphene
2- ( 4hy dg oxyrpireryt=—r—S=(=r=iyroroyerroyt == hey—2002—33
nmet hoxybenzo( b] t hi ophene;
2- (4- met hoxypherEhg -SoriEenenbs yarea zbyendedhguforproresssitt Wio &girane: :
2- (4hydrcm:gg§? % 3- (4- hydr oxybenzoyl ) - 6hydr oxybenzo[ b) t hi ophene; ¢
2 i 4- acet oxyphenyl)-3--(4 S met hoxybenzoyl)-6-acet oxybenzo(b]t hi aphene;
.(4aG£toxyphenyI) 3-(4- aCet oxybenzoyl J- 6acet oxybenzo( b] t hi ophene;
2- (4- et hoppheiMdigrf#berrapyéoyybenzoyl ) -6-rnetho~cybenzo [b]

thiophgge ~ ~2- . AGEL ZYOReOY] L 2 308455t BOXYREIEO%Y oF active

ingredient are made up as follows:

Ingredient Quantity {(mg/tablet)
Compound of formula I 0.001 - 200
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4
(as 10% solution in water)
Sodium carboxymethyl cellulose 4.5
Magnesium stearate 0.5
Talc 1

The active ingredient, starch, and cellulose are

15 passed through a No. 45 mesh U.S. sieve and mixed

" thoroughly. The solution of polyvinylpyrrolidone is
mixed with the resultant powders which are then passed
through a No. 14 mesh U.S. sieve. The granules so
produced are dried at 50°-60° C and passed through a No.

20 18 mesh U.S. sieve. The sodium carboxymethyl starch,
magnesium stearate, and talc, previously passed through a
No. 60 U.S. sieve, are then added to the granules which,
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(0)- Magnesium stearate 0.5 ‘
Talc 1 1

The active ingredient, starch, and cellulose are

5 passed through a No. 45 mesh U.S. sieve and mixed
thoroughly. The solution of polyvinylpyrrolidone is
mixed with the resultant powders which are then passed
through a No. 14 mesh U.S. sieve. The granules so
produced are dried at 50°-60° C and passed through a No.

10 18 mesh U.S. sieve. The sodium carboxymethyl starch,
magnesium stearate, and talc, previously passed through a
No. 60 U.S. sieve, are then added to the granules which,
after mixing, are compressed on a tablet machine to yield
tablets.

15
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Polyvinylpyrrolidone 4
(as 10% solution in water)
Sodium carboxymethyl cellulose
(ﬁ) Magnesium stearate
Talc

The active ingredient, starch, and cellulose are

5 passed through a No. 45 mesh U.S. sieve and mixed
thoroughly. The solution of polyvinylpyrrolidone is
mixed with the resultant powders which are then passed
through a No. 14 mesh U.S. sieve. The granules so
produced are dried at 50°-60° C and passed through a No.

10 18 mesh U.S. sieve. The sodium carboxymethyl starch,
magnesium stearate, and talc, previously passed through a
No. 60 U.S. sieve, are then added to the granules which,
after mixing, are compressed on a tablet machine to yield
tablets.

)



10% [ /& ()-5-10%/ /& ()-s'y)#10% / /& ()-t!p)#109N W & ()-t! p) #109%N W & (

) -t 9a?MP1
10°/ /1 1@H#10%IU& () - ! a@H#10% H & () - @H#10%g& () - 10% & ()- @ 10% & () - &210
% & ()- 9xVAMR1 13 May 2002

1la, LI #10%/ & ()-! 0@10%s& ()-! 0@10% /& ()-!\ @BLOYC: C & () -

- @H10%"& ()-) ! @H10% /& ()-G / 01 2 {\N@ 10VW 10VW

1OV 109OMWAE () -! p) 1O9AMAE ()-" t)10% [ & ()-Y Y(10% & ()-'t,L! #109%/[/ & ()-2 >
@f " A<N@ 10WN > &109R<2<& ()- 128 &10%<& ()-!9 &10% <- <& ()- |

"10%<& () - 10%<& ()-1"F10%& ()-""$C$$, 9894 YIN@ 10! [ f & #10%0<O<& () -

| [ f &f #10%<<&T( TLAIEE & #10%] 78" () -

'TOY#L09& () - YA10%& ()- ! 9Y#10% <- <& () - %AKB&C&D&P&RE( " ;

uSl! " @#1098BB& ()-s3! @#10YBB& ()-s3s109B& ()- " F109B& ()- 1077 1077
( @ ()1. @%he use oé)aszéapouﬁ% g% formu § &2 0 0

where:
R and R' are independently hydrogen, hydroxy,

10 C,-C, alkoxy, OCHzAr, OCO(C,-C, alkyl), OCOAx;
ar is phenyl or substituted phenyl; and
R' is hydrogen, chlorine, bromine, hydroxy, C,-C,
alkoxy, OCH2Ar, OCO(C,-C, alkyl), OCOAr; or
a solvate thereof, in the preparation of a medicament
16 useful for inhibiting estrogen deprivation syndrome in a

mammal .

2. A use according to Claim 1 where the mammal is

a female human.

20
3. A use according to Claim 2 where the pathology

of said estrogen deprivation syndrome is osteoporosis.

4. A use according to Claim 2 where the pathology
25 of said estrogen deprivation syndrome is hyperlipidemia.

5. A use according to Claim 2 where the compound

of formula I is a compound where R, Rl, and R are
independently hydroxy or methoxy, or a solvate thereof.
30
6. A use according to Claim $ where the compound
of formula I is a compound where R' is at the para
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consisting of: 2-(4-methoxyphenyl)-3~(4-methoxybenzoyl)~

10 6-methoxybenzo([b)thiophene; 2-(4-hydroxyphenyl)-3-(4-
methoxybenzoyl) -6-hydroxybenzo[b]thiophene; 2-(4-
methoxyphenyl) -3 - (4-methoxybenzoyl) -6-
hydroxybenzo(b] thiophene; 2-(4-hydroxyphenyl)=-3-(4-
methoxybenzoyl) -6-methoxybenzo{b]thiophene; 2-(4-

1S methoxyphenyl)-3-{(4-hydroxybenzoyl) -6~
methoxybenzo (b] thiophene; 2-(4-hydroxyphenyl})-3-(4~
hydroxybenzoyl) ~6-methoxybenzo[b) thiophene; 2-(4-
methoxyphenyl) -3- (4-hydroxybenzoyl) -6~
hydroxybenzo [bl thiophene; 2-(4-hydroxyphenyl)-3-(4-

20 hydroxybenzoyl)-6-hydroxybenzo{b]thiophene; 2-(4-
acetoxyphenyl)-3- (4~-methoxybenzoyl)-6-
acetoxybenzo(b] thiophene; 2-(4-acetoxyphenyl)-3~(4-
acetoxybenzoyl) ~6-acetoxybenza(b]thiophene; 2-(4-
methoxyphenyl) -3 - (4-benzoyloexvbenzoyl) -6~

25 methoxybenzo(b]thiophene; 2-(4-acetoxyphenyl)-3-(4-
methoxybenzoyl)—G-methoxybenzo[b]thiophene; and 2-(4-
cyclopentoxyphenyl) -3 - (4-hydroxybenzoyl) -6-
cyclopentoxybenzo (bl thiophene; ox a solvate thereof.

30 9. A pharmaceutical formulation comprising a
compound of formula I:
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where:
R3 and R are independently hydrogen, C,-C, alkyl,
30 Co(c1-Cg alkyl), or COAr;

RS is pyrolidin-l-yl, piperidin-l-yl, or
hexamethyleneimin-~1-yl;
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pharmaceutical carriers, excipients, or diluents.

12. A formulation according to Claim 1l comprising

0.001 to 60 mg of a compound of formula I where R, R1,

and R® are independently hydroxy or methoxy, or a solvate

thereof, and 1 to 120 mg of a compound of formula II '
10 being raloxifene hydrochloride.

13. A formulation according to Claim 12 wherein
said formula I compound is 2-(4-hydroxyphenyl)-3-(4-
hydroxybenzoyl) -6-hydroxybenzo[b]thiophene, or a solvate

15 thereof.

14. A formulation according to Claim 13 comprising
0.001 to 1 mg of the compound of formula I, or a solvate
thereof, and 59 to 59.999 mg of raloxifene hydrochloride.

20
15. A formulation according to Claim 14 comprising
0.001 to 0.1 mg of the compound of formula I, or a
solvate thereof, and 59.1 to 59.999 mg of raloxifene
hydrochloride.
25

16. A formulation according to Claim 11 where the
compound of formula I is a compound selected from the
group consisting of: 2-(4-methoxyphenyl)-3-(4-
methoxybenzoyl) ~6-methoxybenzo (b] thiophene; 2-(4-

30 hydroxyphenyl) -3~ (4-methoxybenzaoyl) -6-
hydroxybenzo[b]thiophene; 2-(4-methoxyphenyl)-3-(4-
methoxybenzoyl) -6-hydroxybenzo (b] thiophene; 2-(4-
hydroxyphenyl) -3 - (4~-methoxybenzoyl) -6-
methoxybenzo[b]lthiophene; 2-(4-methoxyphenyl)-3-(4-

35 hydroxybenzoyl)-6-methoxybenzo([b]thiophene; 2-(4-
hydroxyphenyl) -3~ (4-hydroxybenzoyl) -6~
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solvate thereof.




