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2- ARYLSENZJ b] THI OPHENES USEFUL FOR THE TREATMENT OF . ESTROGEN DEPRI VATI ON
SYNDROVE This invention relates to the fields of pharmaceutical and organic
chem stry and provi des 2aryl benzo[ b] t hi ophenes which are uggfﬂg fLyo2t he

i nhi bition of the various estrogen deficient conditions. 1 Baé%ground of
the I nvention "Estrogen deprivation synd%one" Is atermused to describe
vari ous pat hol ogi cal conditions which frequently affect wonmen who have

i nfuf fici gnt !ﬁﬁ?iﬁ%lgﬁ@?oh@HﬂDPHEﬁEBr g@@FULT:r@mEt mm?mwmr of .
estrogen deprivation [ on of nmenses w
age, i.e., nenopause. Add%%%ﬁaﬁh&ibééﬁiigﬁﬁéglSgﬁﬁgaﬂttances I ncl udi ng
surgi cal ovariectony, chenotherapy causing the cessation of hornone

production or pharnacol ogic LoR, ~an h ke y induce estrogen
deprivation. Although 20 nungg%ﬁgapg?th%gﬁgyégigég;nenplated by the use

of thisSterm t\ithisjnventaonsreflasesr tgerthtefiielals @f syndrone are the
source of t Nga ke lnC : r sl S .and
ﬂfé%?é@éhé? gnk¢ B?Pgﬁ%}'c/: "éhle?ﬁ%p ;ﬂ?ﬁ;?x&lﬁd@é 2

cardi ovascul ar ects, especia /perlipi . t eoporosi s
descri bes 2¥FHepn®? (B thicplergscHhirhs a8 dtRafiulerkar &ihol ogi es, but are

all charactginedebontOe £BE VaEsSolk kRS JMSS duelidiidt \Wlndi:idhe.
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 thelfost conmon types oBaskigampurbofs the t Imvenastoni at ed wit h nmenopause.

Most wonen | ose Iﬁgg@@@%#t?ﬁgg%gﬁgil\%ﬂrﬁﬁ%gﬂeﬂ *1?/5 @%ﬁg%%ﬂegéggssat i on

A rabecul ar conpartnent ¢ ) to 6 years a
‘off menses. deReribpiveBionssBarhodeqacal] gondiddiontevhiiath fremiantaly
i ncrease ofatfEcHiEmss SWRS! hateandshefe dientlifely W e Hbrintthe

resorptive ecglé:xl‘ggéé . o ﬁedx(t)@s a@%mgﬁe c%%\éleo%sf re%stlilc}gelns 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 cegsation of menses. This rapid

35 1logs 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
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2 13 May 2002 a net |oss of bone mass. Osteoporosis is a common 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 sqazaggpusgod or a

| arge econonmic loss due its chronicity ang the need for extensive and | ong
term support (hospitalization and nursing home care) fromthe disease
'sequel ae. This is especially true in nore 10 elderly patients.

Addi tional | 2 2@thbdagh 6§t bOPGr %iss .i s Asdreapaiasils g owpmment anda life
t hreat eni ng M&goansea%@y%n%oﬁd&r-&@d@edﬁle woled tributed to hip

fractures in elderly wonen. | arge percentage of this m)rtallty rate can
be directly assocﬂ&?é& Wﬁh%ﬁtﬁaﬁﬁ%&@ 1ldan oamessiid B8 oughout

pre- menopausaitéedescaees, mmnet)awad % afdlderesl ofittargtiiayascul ar
di sease [g_han age matche,ﬂﬁ rreno aus.e, however rate of

cardi ova culca:'r r3Base ﬁé‘%%& 8:% essl% S‘ﬁ?mpaﬁ%aﬁr e seen 20
in nmen. Thi shdwefudf apdoadeni anclws:tbéen‘ Ia| rﬂma eadnenigs slaxfs ebte ogen

and, in party '@é"t?ﬁroﬁ?cﬁg‘gehﬁﬁs tile & Kerdo%'} S 1% R d AUHAL G AdE

Ievels of serum nat ure o estrogen’'s ability to regulate serum
lipids is ncﬁuﬂm}”t urﬁﬁ@ﬁ§ﬂ§é&lzﬁt§tl°é‘vﬁé‘@n@élltsd-f@at@me DaryeldifEare heat

estrogen cargigg£8d! abgukhael. OW'I%Q.@ShTSYe'sb@c(i.a(l'%QL)trﬁﬁCQEI @cxd N the |iver
to rerm;l\gﬁ exce%%ghol esterol . Addi.tignall rogen appears to have, sone

ef f ect Y PAGLPECS: CAGIERORE LY an B USRS AR EREHO%E dit o on
car di ovasculrest heethéhally Ahbhohgh oeshlsogerllrfeplmmmtgerm;dmmmﬂ en

prescribed o1 45369980 ASRLIYALLIL L UIRLIdeg (el 11 om poor

patient corrp i‘ance-as {6 Some of tle Si effects and the
i nconveni encfermtlmesphar ﬁéé@mlyca’pm@r s Rofl aige mncmttua@m cHortteanpl e,

1735 ~-estraglaisepf ESEeaGEhnb%t @'i%‘éc\é'l? g W%@dwltﬁ)ﬂ?@bt-due toits
poor oral absorption. a resul May 2002 naj ori f wonen

cease taRi nd® P%ﬁ%ﬂlmﬁ’?ﬁ?ﬁp?ﬁé’sﬂ?rst year of beginning estrogen
repl acenment ther apyroGghpaungseciehepailsall time, most 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 PB-estradiol is often administered via a transdermal
patch, due to its poor oral absorption. As a result, a



\' - RRi S\ / I: where: Rand Rl are independently hydrogen, hydroxy, ,

) 10 C1-C6 al koxy, OCH2Ar, OCOtd-C6 alkyl ) , OCOAr; and Ar is phenyl or
substituted phenyl; are known as chemi cal internediates to oral
pharnmaceutical agents, e.g. raloxifene hydrochloride. 15 Ty \p£ 900k

i nvention concerns the discovery of utilkties newy attributedto conpounds
of formula I, nanely, that they are agents useful in inhibiting estrogen
deprivation syndrone. 2 0 SUMVARY OF THE | NVENTI ON The current invention
provi des nePRIEEityr ofhaRen RPase ricyendept Fvegen WiihtR oteei Fikdknal s
whi ch incl ugasradi Heglitirity dstrdsiatep TadaRENE hEELAp@RN ef fective
anount of a conpqund of formula |: 25 \' / R RS I; where: 30 Rand R
are i ndependent | omﬁﬂ%ﬂiﬁnggi -8 ¢ 106 al koxy, OCH2Ar, OCO(C,-C6

al kyl'), OCQAr; and Ar is phenyl or substituted phenyl; or 13 May 2002 a
solvate thereof. Additionally, the_current invention provides nethods for

I nhi biting estrogen deprivation BY-og  Why/TTT \ ncl udes admi nistering to a
manmal in need thereof an 5 eff oumN Bonmpound of fornula z and
acmmm?doffmnmall:._ﬂu~‘

where:
R and R' are independently hydrogen, hydroxy,
) 10 C,-C, alkoxy, OCHpAr, OCO(C,-C, alkyl), OCOAr; and
Ar is phenyl or substituted phenyl; .

are known as chemical intermediates to oral
pharmaceutical agents, e.g. raloxifene hydrochloride.

15 The present invention concerns the discovery of
utilities newly attributed to compounds of formula I,
namely, that they are agents useful in inhibiting
estrogen deprivation syndrome.

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

25
L0
R i
I;
where:
30 R and R’ are independently hydrogen, hydroxy,

C,-C, alkoxy, OCH2Ar, OCO(C,-C, alkyl), OCOAr; and
Ar is phenyl or substituted phenyl; or



I1; 10 where: R2 and R3 are independently hydrogen, Cl-C6 al kyl, CQ(Cl-C6
aIkyI) or COAr; R4 is pyrolidin-1-yl, piperidin-1-yl, or , 15
hexanethylenelnln 1-yl; where the nitrogen of the R group is optionally
the N-oxide; or a pharnaceutical salt or solvate thereof. [yrislerapoze, the
present invention concerns 20 pharmaceutjcal fornulations, conprising a
conpound of fornmula |, or conpounds of fornmula | and |1, and pharmaceuti cal
exci pients, diluents, or carriers. 4a 13 May 2002 According to another
aspect of thespﬂ&aﬂu thersdfi.on, there is provided the use of conpound of

Lo e 1) o opBA R e HANLE MhocnedsieplEue e,

or substitufed pw@mpltmmg E@QiqgﬁnuﬁQpﬁ#ﬁﬁtkwn Sﬁn@ﬁ@mﬁréﬁdﬂﬁtion of a
ZEd' Cgmsnt uﬁe&utbﬁfsoradnamlfgctéfﬂtgah F£Hd %%ﬁﬁ@l'ﬂ?théédf%ﬂ@&@& igh a gagnml-
ccordin further aspect o e sen ntio ere i s provided a
phar maceut i E5ESFEAYS AMOdRt SfpA Cﬁ‘{?%’t‘i)rf'bgu ‘ar‘B'f‘T?anﬁI"’Q 2 15 ~\ \ ~/

R R ~ S whebspoundRoinEoRimdrae IMdependent | y hydr ogen, hydroxy, Cl-C6

al koxy, OCHZAr, OCO (C1-C6 alkyl) , OCOAr; and 20 Ar is phenyl or
substituted phenyl: or a solvate thereof; and a conpound of formula I1I:

0)
.o N 4
R
OR’

10
where:

R2 and R3 are independently hydrogen, C,~-C, alkyl,
CO(C1-Cg alkyl), orxr COAr;
R4 is pyrolidin-1-yl, piperidin-i-yl, or
15 Thexamethyleneimin-l-y1l;
where the nitrogen of the R' group is optionally
the N-oxide; or
a pharmaceutical salt or solvate thereof.
Furthermore, the present invention concerns
20 pharmaceutical formulations, comprising a compound of
formula I, or compounds of formula I and II, and
pharmaceutical excipients, diluents, or carriers.



~~Ra 25 Z ~ %s ~ ~ oR RO where: TT) Rz and R3 are independentl|ly hydrogen,
Cl-C6 al kyl, CO (Cl-C6 alkyl), or COAr; 30 RO is pyrolidin-1-yl,

pi peridin-1-yl, or hexanethyl eneimnl-yl; Were the nitrogen of the R group
is optionally the N oxide; or a pharmaceytical salt or sol vatqat hgresdge and
35 pharmaceutical carriers, excipients, or diluents. 1 4b 13 May 2002
According to agai n another aspect of the present invention, there is
provided an arti gt€ofingpnud acdndt@eeOMpddedtngopackagi peesdier iiakeabtom,
pharmaceutical fornulation contained within the packaging material, where

t he packagi FT et @FPELAINS $88 af | GHRCURA: eh FoT $ the
pharmaceutical fornulation nmay be adm ni steeed for inhibiting a pathol ogy
of estrogen deprivation syndrone, [ VIR rhar maceutical formul ation
conprises a conpound of fornula ~g where: X t8f 7 R5 and R6 are
i ndependent|y hydroxy or net hox]§; or a solvate thereof; 15 and a conpound
of the formua: O-"" O, ~H' HA 20rHO

where:

R and R! are independently hydrogen, hydroxy, C;-C¢ alkoxy,
OCH,Ar, OCO(C;-C¢ alkyl), OCOAr; and
Ar is phenyl or substituted phenyl; or
10 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 1is provided a pharmaceutical formulation comprising a
compound of formula I:
15 \R1
R S
where: I;
R and R!' are independently hydrogen, hydroxy, C;~C¢ alkoxy,
OCH,Ar, OCO(C;-Cg alkyl), OCOAr; and
20 Ar is phenyl or substituted phenyl; or

a solvate thereof;

and a compound of formula II: o
O,
. O
R&-0 3
where: TI;
R?> and R® are independently hydrogen, C;-C¢ alkyl, CO (C1-Cg
alkyl), or COAr;
30 R' is pyrolidin-1-yl, piperidin-1-yl, or hexamethyleneimin-
1-y1;
Where the nitrogen of the R' group is optionally the N-
oxide; or

a pharmaceutical salt or solvate thereof; and

35 pharmaceutical carriers, excipients, or diluents.



or a solvate thereof. DETAILED DESCRI PTI ON OF THE | NVENTI ON 25 Cener al
ternms used in the description of conpounds, nethods, and formnul ations
herei n bear their usual neanings. For exanple, "Cl-C4 al kyl" enconpasses
those listed for Cl-Cg al kyl in addition,,o nonoval ent, straightyapragyzhed,
or cyclic aliphatic chains of 5 or 6 carbon atons including pentyl; 30 13
May 2002 5 cycl opentyl, hexyl, 2-nethyl pentyl, cyclohexyl, and thelike.
The term " -C4 abkexying efed s 4@aitet hadthedt haxdhddtPr Q¥OXYihd SOpPEORAXY,
cycl opropoxy, n-butoxy, s-butaoxy,t-butoxy, and cycLobutox¥. The term " Cl- C6
i 0

al koxy" 5encbRpsied t hddeThi stidd RFrvEdeds aPkoRytifladdPti oRerBERFHIML
branched, otofy€ldiqgaldairayisgchatdsif dhdra 6684 RRLAIQIE 1 WioehuBd€ion
attached t hrough, a nonoval ent oxygen atom and i nclude but are not |imted
to, pentoxySORNATSTentHAR h@%@oxg?cﬁé‘?ﬂghy‘f‘%te?ﬁlé‘%y, RS0 RO X Y5 53U he
i kg. Thes temmér']ﬂaalli d(&')'m[{rﬁfs%és at maﬁt‘florvircl@h bﬂ’rﬁiﬁcd@esmthe- )phiaﬁﬁliad@uﬂ'ﬂﬁalt erm
"substitute enyl," refers to a phen ro avi ng. one to three

subst t uont SOBBH RO ARG B POARLEoha OF | AR O APtos PRYIOLoEY. Of

al koxy, hydesiyogerd r depeivation f kywdiomegr &fid ( GiNe@eO ©lie pharmaceutical

fl uoro) et hyl . Al t hqugh the free-base for f formula |l conpoundscan be
used in the¥%§FH5§§°§fc?ﬂ%rﬁ*ﬁkénfo?%% 4?4%nfof?$tggﬁg@erred to prepare and
use a pharmaceutical salt20form JIyRicC geceutical salts include those
saltsprﬁpared by reaction of the maga || witha mineral or
organi c acid. Such salts are kgoM -E \ on salts. Thus, the term
phar maceutical salt"refers toRacid addition salts of a compound of fornula
[ 1 25whi ch a&gégybstantially non-toxif(éq.the dosesadm ni stered and are
conmonl y known 1'n the pharnmaceuticalTiterature. See e.g. Berge, S. M

Bi ghl ey, L.D., aRtMmakRbuse iBdependentPlyahpiir&ei .or 66Lhdxy 1347,
Thepharnacegt%] atsakt s, erally have enhanced sol ubility30characteristics
conpared to the conmpound from which theyare derived, and thus are often
nore andhabied farcampeundphirthec darivedd : f or nul ati ons. Exanpl es of
pharmaceutical salts are the iodide, acetate, phenyl acetate,
trifluoroacetate, acryl ate, 35ascopbat ¢ chl or obenzoat e,

di ni tr obenzoat e, hydr oxybenzoat e, ng Q 5 nmet hyl benzoate, o- 13
May 2002 6 acet oxybenzoat e, ; N om de, isobutyrate,
phenyl butyrate, g-hydroxybu N OX , b tyne%% 4-di oat e,
hexyne-1, 4-di oate, hexyne-1 @ OH capyylate, +ori de, 5

ci nnanggge, citrate, decag ,—Fdharate, glycollate, heptanoate,
hi ppurate, |actate, nalate, mal eate, hydroxynal eate, nal onate, mandel at e,
nmesyl ate, nicotinate, isonicotinate, nitrate, oxal ate, phthal ate,

t er epht hal ave,a plrasphat eheramtahydr ogenphosphat e, 10 di hydr ogenphosphat e,
nmet aphosphat e, pyrophosphat e, propiolate, propionate, phenyl propionate,
salicylate, sebacate, succinate, suberate, sulfate, bisulfate,

pyrosul fate, sulfite, bIDRATALIAER, DESORIPTION, ODcTHE: IHVENTIOMN! e,

p-bro e”y'su'égﬁ‘%}a’ 12,401 or ob ”Zi%”e%%hfoﬁgé&i opanssul LONAL G as

et hanesul f onat e, -%y roxye?ﬁanesu f onat e,” net hanesul'tonate, !
napht hal enemdtimdsf,opatieformplatiahenke 2siyl fheaat the pr tuwusdnesahfonat e For
xyl enesul fopahg,, d,ariaral 61,379 WhRehbke. &l AL Of LOIULA dily120
The term "solvate” représents an aggregate that conprises one or mor €

mol ecul es ofnt heddidgligne, tguchonrgval eggnpoahdabdhtf,or laraachedr [9r vgxHigne or
mor e ol ecul £5,,0f ;30LUENL . FUGH 50k Ve JXDLEEHS ey Wi dgPBedipse commonly
used in the pharmaceutical literature, which are 25 known to be

non-det3d nental to the recipient, e.g., water . and ethanol .



The term "thernodynam c base"” refers to a base which provides a reversible
deprotonation of an acidic 30 substrate, or is enployed as a proton trap
when a proton is a byproduct of a reaction, and is reactive enough to

effect the desired reaction without significantly effecting, Wwo@desi red
reacti ons. Exanples of thernodynam c baggs i nclude, but are not limted to,
35 carbonates, bicarbonates) and hydroxides (e. g. lithium sodium or

-pot assi um car bonat e, bi carbonate, or 7 13 May 2002 hydroxide), tri-(d-C,
al kyl ) am nesycdprpensyiti beavils ogemetbytapenty hetaraloheasl ( eand. the
pyridine). Tigeler dheetlifoan, denr bidbhgh LML SGULRIRY At Senbhpse

pat hol ogi es and conditi ons brdught about "by the |l oss of ovarian function
(ei t her nat orprEpPOKYI c disby propoxiie ncyalopriopduaysdn dnt epeci $ tatoxyi ot he

| oss of thegq I h 1obalPgsal | ¥ IRGEN. ngﬁ :ﬂ&ig?f estrogen is
causative fSrB?EQQQVH%%gﬁ§9§f?gﬁhgggyndrg%§% eachq% t.éie synpt ons

r espondss t oenhemppkbaesnthosef lagsedoforeSir-Gge e Wkobria tad n to

t headm ni strat| f ounds _of ,the r R { S...the
conpounds aﬁg%éggﬁgdsbgsnﬁﬁgaéu??en c%%@eﬁ@ﬁ%ﬁ%ﬁ%faq%gnﬁgggﬁ hgﬁo 8
benefici al earbpsastemsowhpchyvanei agtsebedogdraieti @ amnow/henons, which

i nclude but ;a3pgeROkkbi h8E §RcINEef thoaﬁreghocestﬁ&a%@iéoh, pentoxy,

hyperl i pi dem a at herosclerosis, vasonotor abnornalities (hot
f1 ashes), auF¥CiARERECHY s BEBEXY s k PTG RBY R RO LN or RIS 4NKPH di B Yascul ar
di seaseg @mndtHdegenreqti on, denentia and20Al zhei ner's di sease, depression,

T nappropri at cheal By CER ¢ HdtBS: PR, 8 SN RSP o de, or
turi naryi ncombdndrce, sequel ae of abnornmal regul ati on of estrogencontrolled

genes, infra aligyl e§gpugqbggigs&ggghéggyﬁgfggggrgpgxp%;égg%bﬁPts bei ng

treated for estrogendeprivation r / ons W || nec y have
allthe vari 649UPabPRYRLBE 65¢€| £ot Ehregupukstifyentehsedwatgqd firem othe he

conpounds agdolpt bedsietihfeoguchenk hlxont i eRrey \waKbo:gepanfdireqen the

i di osyncrati ¢ nature_and30severity of those_synptons. The terns "inhibitu or
"i nhi bi ti ng®LRERNpFBRPEPY | A4UCEPeaPEn§ridrhd@rst io%g f1Manq)grekvnl: hal ting
restraining, slonla@oRghr ever freg-bagpr 665asS BIf0Fordiulie dICi dignpdendeverity

of a pat hol ggi cal 35s tomrel at .0 or sul tant fram estr.ogen .

Gepr i vat | onCoRAPEnEoeRe 18 kS PREBQRR. B FER! ReRent dBYSHIIEY 5t 13 way
2002 8 t her apeprefefzedt ¢p pmepsrepavghybecti ehgpmacenttiigrdl abdthi strati on
as apprQpri As erel : p Ctil 1§Ep . n anmount
of conﬁ%ﬁndég?méongggﬁggﬁo?ﬁ%ﬁgaggggggéﬁzﬁ?g%%igﬁ&g itﬂ??% capaﬁ?e of

i nhi bi ti ng PREP3FRt bivs repcEREny afi She FIMROMNEGSc AL dafatlonst arth

synpt ons, har fifedadcobrbeggabic” phadNacguhe dlalter BHaatkinpwn as acid

"pharnmaceutigal., carrier," "pharmaceutical diluent. " and "pharnmaceutical 10
exci piont” PEOLEIRBARE R FRUG 1 BfuF &t Fon PRBTIACHUIG S Fhtnd of
farmul a | orefietsr ol ariidnaddatapni aglascodbianaompowid @ fcdnpounkth of I

f or mul apd s L, e . : | kiU ; I R d salt are
conpat?g?e &?%Ehtﬁg%ofﬁgft?%%?gg?gngghogg%ﬁge gﬂﬁ%&ﬁ%ﬁgﬁ%pand not 15

del et eri ous 2dBippsteaedppag: arReFOBMONNY| kBown igr thee RIGHIARRKE 72k he

present inveateeatake.Usekel e.ger Barfeof st ®IFPAWRAS 1ae, padd cul arly
I nteresti ng.,an

are preferre EFor exanpl.e, un 2Q formula | where
R and Rl ar ¥°P HQB@ﬁHeﬁ??&'h dr 6228 h0x3ﬁgpg'p Tdrr ed™®rhe compound
of formul a phatrmneeldtdmdlRsadte penerhjdyohpve emhanced solubility
2- (4- hygr ox - r.QXx ] Lhi e@%m:- r
additio%? t#@gﬁ%‘l}gggﬁ'{%ﬁic%e%ggﬁéggp %Ee(e@%npour?l(?%g;g)%r&ﬂ ‘?Jl—ﬁ_é}?q:héf
are derived, and thus are often more amenable for use in

pharmaceutical formulations.
Examples of pharmaceutical salts are the iodide,
acetate, phenylacetate, trifluoroacetate, acrylate,
35 ascorbate, benzoate, chlorobenzoate, dinitrobenzoate,
hydroxybenzoate, methoxybenzoate, methylbenzoate, o-



25 formula Il where R2 and R3 are both hydrogen, and R4 is ' piperidin-1-yl
Is also particularly preferred. This conpound of formula 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. 30 Ral oxifene hydrochlqgiggy Hd e all
the formul ati ons and net hods enpl oyi ng a_conbi nati on of a conmpound of

formul a |

and Il are useful, the possible conbinations enpl oying the

preferred conpounds |isted above are particularly interesting and 35
preferred. Abetopyblemzoedtd,s naphtthabeneat? ohentodté¢4 brodifey 2002 9

hydr oxyphen Bbbgt?¥Qr%?y%%%%¥l déyf&@@ ga?? Egégéﬁéﬁggtgydgochlorlde

The conpoun s of fornmula II

e prepared onpoun

and 1V as |hyé§pxxb@&yrﬁt§ohéﬂttnnml dherker hauvme-4r é-dioate,

descri becsi saak?nesqh%malzaa%é QAgHodt & ~caprylheki dentdria®,v RS |11
5

RRIi

10

15

20

25

30

35

c1nnamate, citrate, decanoate, formate, fumarate,
glycollate, heptanoate, hippurate, lactate, malate,
maleate, hydroxymaleate, malonate, mandelate, mesylate,
nicotinate, isonicotinate, nitrate, oxalate, phthalate,
terephthalate, phosphate, monohydrogenphosphate,
dihydrogenphosphate, metaphosphate, pyrophosphate,
propiolate, propionate, phenylpropionate, salicylate,
sebacate, succinate, suberate, sulfate, bisulfate,
pyrosulfate, sulfite, bisulfite, sulfonate,
benzenesulfonate, p-bromophenylsulfonate,
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.

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
of solvent. Such solvent molecules would be those
commonly used in the pharmaceutical literature, which are
known to be non-detrimental to the recipient, e.g., water
and ethanol.

The term “thermodynamic base” refers to a base which
provides a reversible deprotonation of an acidic
substrate, or is employed as a proton trap when a proton
is a byproduct of a reaction, and is reactive enough to
effect the desired reaction without significantly
effecting any undesired reactions. Examples of
thermodynamic bases include, but are not limited to,
carbonates, bicarbonates, and hydroxides (e.g. lithium,
sodium, or potassium carbonate, bicarbonate, or

IV V



Compounds of fornula Il may be S-al kylated with a phenacyl halide of
fornmula I'V. Such S-alkylations are carried out in a solvent in the presence
of a 15 thernodynam c base at tenperatures between OoC and 100C for one to
twenty-four hours. A preferred solvent and base are typicalyyg %hﬁﬂﬁ! acrd
pot assi um hydroxi de respectively. The reaction is preferably per formed at
anbi ent tenperature for one to three hours. A preferred 20 halide for the
conmpound of formula IV is bromde. The resulting conpounds of formula V are
cyclized t ohy@ieoxdapduntsiof Cidinalkyl)ppifyasat mantaxendt ba attyogana

sui tabl e so&gggglﬁgna hgggggé&g&gsbqgm@eng@gg aC| 200C for one to

twenty-four hours. A preferred solvent an i's pol yphosphoric acid.
13 May 2002 1U When R and/or R is to be hydroxy, it is preferred that the
above sequence b@heetéemneésﬁmbbea deppovad iehn fmatemadl | and/or |1V where

d/ . h
B s okt b R8s | ke cOREARPIE SR Ak SHATADEP T oI e or epar ed

after the cqhbmuabyonhstépsbyofenwarmgntﬁ@n©tmaﬁzﬁéqﬂhet}ﬁﬁtur£IXC1 C6
al kyl) , ?S%C%{Y%%“S% CRERE £ 1DI 1 RAMLY) fa%&“éﬂ@ciffé% iﬁgt&()”pounds

of formula for renoving these protecting roups y be found
in the Exanpheslasst pEnthfi eMarspnoRer®pnes CesRegial yf ¢3¥egeRve G oups

:\|2 OrYganl Clgigﬂ;ﬂ_é@eoﬁb§s 8BdeEf€t$>géﬁ, is. f:b.i\%ﬁatqe%e fca&t F%eﬂe 'S t ﬁi{% lﬁfd& Sons,
W YOF ounds o or er an e Nno ydar ogen
Dot ool onEhg; SERGPORE. eaRpUPExLhosk, SHEEE R P NG A R de. of

formula | mbepbaéémeﬂtﬁbfathelmdspeadeﬂbbynamwnwdﬁaﬂuhﬁdqgﬁﬂtﬁﬁ al koxy,

OCH2Ar , CII% 0] CEE@r | 0]
{prot ect i ng g‘%‘hp% g %“e”ét %’ﬁg roﬁgspmﬁ.g@ ‘{’J 4"}21% r%‘f @’g
r enoval andTh@shodbefgﬁmphendeleoﬂumethedﬁvmf<ﬂhamupqnen¢xxmvgp@gQMp over

the ot her a&@u%@'ﬁekﬁQ&@ulnaﬁaebéﬁéflEﬁﬁle&%”EE%dU¥ﬁ§36¥”§¥§¢éﬁt{ vaI s
p055|ble i s where one grotect|n Wg&F he ot her -
Sse

al kyl . 1Phe BRFS99Rr 86HL FAFEE éﬂ? M%w%taalrw%t
hydr ogenat i bimifted €torther fomssbwmngl oaseao@e:t:e@msve Hygenalp demiese

protecting CLi f ol | t.he & eene
ref erence cgtgﬁéd@é%éggrégfs' g?hﬁ?tﬁ%g%%ﬁg% let e‘%&e?ﬁ%ﬁqe% ‘of 30
compounds ofuterimmune dieeasss, Pakdnt ang. hg1r4amr&radl:amdesm 418, 068 and
the pUbl'CaééP@loJ99§éulgifhls@és@'andeeB%ﬂefgﬁﬁgn,zﬁ@méHE1QQQ¥ 1066

(1984) ., the_ teachings of which each are ,hérein incorporated by reference.
The co?ﬁounﬁ%zgﬁlm%FnﬁlQlFFaﬁﬁrcﬁeﬁFSSﬁéPnN-&ﬁ¥ﬁ§§ IR RF t49F

phar maceut i ¢attadht sypeByaatliseohaipionsr ed &@sabwtey, iihdgierdseidtais!y

|ncorporategeé&lngFgﬁgnkingg rep gl vagg%al atrophy, urinary
incontinence, sequelae of abnormal regulation of estrogen
controlled genes, intra alia. It should be recognized

' 25 that not all patients being treated for estrogen
deprivation syndrome symptoms will necessarily have all
the various pathologies listed, supra, thus, the specific
use of the compounds and methods of the current invention
may vary depending on the idiosyncratic nature and
30 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

35 symptom related to or resultant from estrogen deprivation
syndrome. As such, these methods include both medical



11 also as taught in U S. Patent No.'s 5,393,763 and 5, 629, 425, and PCT
publ.i catj on #US97/ 04259, the teachings of which each are herein

i ncorporated by reference. The conpounds of fornmula Il which are N-oxides
may 5 be prepared by dissolving or suspendi ng~a conpound oﬁ3fg£91§¢bdl
which is not an N-oxide in dilute aqueous sol utions of hydrogen peroxide

Wi th a co-solvent such as nethanol or ethanol. Reaction conditions for this
reaction may range from anbi ent tenperature to 1000C and10i n duration from
24 to 72 houtherbpesitdid dldmuitre! eenfharcrrepmydfchd ¢ diperevientsisirekct i ng t he
oxi di zing ag : ' : o : d agents, e.g., chromc
anhydride,po?gégﬁggk%gﬁﬁéﬁgg%%;%§ag§%¥%ﬁggrike, capabl e of oxi di zi ng the
nitrogen can not Be ys&fl hergini heewbsra Sgfieciivg AQaumE "s MEaNS G t he
benzo[ b] t hi oplelft BRI gBUAIET 0 RAIESpSURASAD £N Y B0 G siRRIt0%IRer t5i on
preferred. The optinal tinme for erfornlng t he_reacti onsdescri hed herein can
be det er A neWRBGhdSi CHRAR) S r@grb@%]%t pot kber EXTRtomsyiof Sg?ﬁ/enti onal

chr omat ogr apkae26uec paithelogittl hetnBitionk ahdpeohptond ,t herandict

t her eacti ons ,of th% invention under an inert atnosphere,such as, for
exanpl e, ar gBRSCEFPeSr ticularly, nitrogen. Choice of solvent is generally
not critical so | 8yg“adhemnervieitaknpbopadaisdonndrt “pharimecendgaiasg

reaction and : L Civentd i d t t an t @@k ired
eacti on. IncarESrare aRpirent 881 ATIERT, Bl 2 el ATy
common tldchneFgépienst] ddr det yreant i thdtodlop EREBHABSIPRYIFPIEPEM IS &
suppor t ssuchegfpduhidC @ f0sordiukd ulm 6. 20€ermauads ool coataihdnd la and 1V are
ei t her comer ci Lﬁ vai | abl e or nqé bé E%e@ared by net%p%i w%#gknomm in the
art. The di scGSEPIHRSEFhE %5 phtFREGRPQUT t FPRTUAEed £8Fe IimitiShg to the - '
scope of thecaredemt ididardrnton,exnilSbehvsl dandt shdtsareonsmpatdble
Application gf . th b 1Z.c 1 l.es t hesi s
of the conpoﬁ%‘éig §1h %f %\reﬁluﬁra]ﬁ‘&%‘?%%gl e lfjdgglren %hﬁuggﬁgto ‘i tr?"ll}'t(ade 3: 0:

2- pheny|1fenz8pbptRrdpiend;o he (deqipienyphbeyepfenzol b] t hi ophene’ ;

2- (4- met hoxyphenyl ) benzo[ b] t hi ophene; 2-(4-acet oxyphenyl)benzo[ b]thi ophene;
2- (4- benzoyl oxyphenyl ) benzo[ b] t hi ophene; ) )
2-(4-isopropoxyph@ﬁﬁﬂfbéﬂﬂo[ t %p%%ﬂgguﬁés of the present invention

2- phenyl - 5- hgdeoxgednlq| ditaiphens; tRe phenpbufdse birex phenielllivophene;

2'pheny|'6'iERFEQ@%{X@%?gﬁ#ﬁ%%%%gﬁg??&fred. For example, compounds of

2- phenyl - 6- acetoxybenz
2- phenyl206- ( fopmulyl Terimte axyhedzr] bhibi ophependéhtly hydroxy or

2- (4- hydr oxyph ) - 6-hydroxybenzo[ b i ophene:

(4 ot hoxy BRERSHY. ExRLEBAREred o] THPoRAERBunA of formula I where
g‘gj‘HEBhOXYEEQHRF)agEhigﬁQX b ]:ﬁiépﬂﬂnqn-hydroxyphenyl)—6—

- (4- hydr oxyphenyl ) : 6- ne £nzo L ophene;

a1 Sopr oy BRIRRENRERES HONEISRRAES | o BhPeRT-REetssred. In

2- (4-i sopr opedyiphaoyl,) -theérdngtiebeni 8¢t Badphefiethe compound of

2- (4- et hoxyphenyl ) - 6-.i sQpr opoxybenzo[ b] t hi ophene; X

o (4 hy ey BRERALE. €1 S AL LERS oFD] eRFoBRERChvdrogen, and B4 is
g-E4-acetoxypﬁpexﬁhﬂ&%xHybebemksbbbahtmpheatly preferred. This
2- (
2- (
2- (
2-

D

et oy BRERElaeD SR 0k DL 9040y afdypheny 1) -6 -

4- acet oxy prémpkybenaaibsiveen ol byl hildphdnd1-

4-hydrOXyBﬁggkhhfﬁgﬁiﬁfﬁaﬁﬁﬁ%ﬁéﬁi%E#BEBﬁﬂ%he hygygchloride i.

e.
(4-benzoy|oxiphen I dr oxybenz t hi ophene,; - benzoyl oxyphenyl ) -6

0]
30 benzdfd oxRBeR¥3EeMehi 1loride.
2- (4-cycl opent oxypirad )aBr hyrels okybREZAERbHRI apliefethods employing a

2- (4- hydr oxyphenyl ) - 6- cycl ppent oxybenzol[ h] t.hi opheng;
5 (4. el opoRBERS AT SEve| CoBHURan e, CEET Lo ghaRs Tisare useful,
2- (4- but oyl oxhehendsitfldycomxihatniohb] empdplydimeg; the preferred
compounds listed above are particularly interesting and
35 ©preferred. Most preferred is the combination of 2-(4-



13 May 2002 13 2-(4-cycl opent oxyphenyl) - 6-acet oxybenzo[ b] t hi ophene; and the
| i ke. Fornul ati ons and net hods enpl oyi ng both a conmpound 5 of formula | and
Il include, but are not limted to, the foll owi ng conbi nati ons of the two
conmpounds: 2-(4-nmet hoxyphenyl ) - 6- nmet hoxybenzo[ b] t hi ophene @gqﬂw.zooz
(2-(4-hydroxypheny|)-6-hydroxybenzo[b]thgpn-S-yI][4-[2 10

(1- pi peridinyl) et hoxy] phenyl ] met hanone hydr ochl ori de;

2- (4- hydr oxyphenyl ) - 6- met hoxybenzo[ b] t hi ophene and |

[ 2- (4- hydr ohyshrgphenh br oxiypdnexybenkpd bl 8hiophene? and Raloxifene
(1-piperimlﬁyafgégyggiﬁgpyl]nethanone hydr ochl ori de;

2- (4- et hoxyphenyl ') - 6- hydr oxybenzo[ b] t hi ophene and 15

(2- (4- hydroxyphenyl ) - 6- hydr oxybenzo[ b]thien-3-yl][4-][2 .

(1- pi peri di nyl) ethaxyddtisswdses hapepraudydromilobied@repared from

2- (4- hydroxyphenyl) : 6- hydr ox nz ] thi.ophene a :

(2 (ol hyBr o BRI Sy Ay HorSbLbFO BA. 35y ELINSESEERR 48 SHBEPS et hoxy
] phenyl | net Hameiovhwired | Brantd; R2@re as described .supra.

2- (4- met hoxyphenyl ) - 6- met hoxybenzo[ b] t hi ophene and

[ 2- (4- hydr oxyphenyl ) - 6- hydr oxybenzo[ b] t hi en-3-yl ][ 4-[2(1. - pi peridinyl)ethox
y] phenyl ] met hanone N-oxi de; 2-(4-hydr¥sB®men¥| ) - 6- hydr oxybenzo[ b] t hi ophene
and (2- (4-hydroxyphenyl)-5-hydroxybenzo[ bjthi en-3-yl][4-[225

1

y] phenyl ] met hgg@mns oxi de; R
2- (4- met hoxyphen b- et hoxybenz '@l i ophene and
[ 2- (4- hydr oxyphg L1 6- hyldr 0xodas Rt hi en=g-yl ][ 4 (® nyl ) et hoxy
I phenyl ] net ha®one Mydr 8&hl ori de;
©-X 4- hydr oxypheny! ) - 6- hydr oxyberzo[ b] t hi ophene and
[ 2- (4- hydr oxyphenyl ) - 6- hywloxdgenzo[ b] t hi en- 3-yR [ 4-T2( 1Spyr ol i di nyl ) et hoxy
] phenyl ] met hanone hydrochl ori de;
2- (4- met hoxyphenyl ) - 6- hydr oxybenzo[ b] t hi ophene a
[ 2- (4- met hoxyphenyW )L 6- hydr oxybenz®Y b] t hi en- 3- y¥ [ 4- (2( ¥- pi peri di nyl ) et hoxy
] phenyl ] met hanone hydrochl ori de; 35
2- (4- acet oxyphenyl ) - 6- acet oxybenzo[ b] t hi ophefie and
[ 2- (4- hydr oxyphenyl ) - 6- hydr oxybepzs] blthi en- 1[4-[2(1-piperidinyl)ethoxy
] phenyl ] met hanone hydr ochl ori de; DY 2 R

10 I

Compounds of formula III may be S-alkylated with a
phenacyl halide of formula IV. Such S-alkylations are
/oy carried out in a solvent in the presence of a

15 thermodynamic base at temperatures between 0°C and 100°C
for one to twenty-four hours. A preferred solvent and
base are typically ethanol and potassium hydroxide
respectively. The reaction is preferably performed at
ambient temperature for one to three hours. A preferred

20 halide for the compound of formula IV is bromide.

The resulting compounds of formula V are cyclized to
the compounds of formula I by treatment with an acid in a

suitable solvent at a temperature between 50°C and 200°C
for one to twenty-four hours. A preferred solvent and
25 acid is polyphosphoric acid.



14 2-(4-cycl opent oxyphenyl) - 6- net hoxybenzo[ b] t hi ophene and

[ 2- (4- hydr oxyphenyl ) - 6- hydr oxybenzo[ b] t hi en-3-yl ][ 4] 2- (1- pi peri di nyl ) et hoxy
] phenyl ] met hanone hydr ochl ori de;

2- (4- met hoxyphenyl ) - 6- hydr oxybenzo[ b] t hi ophene and 5 13 May 2002

[ 2- (4- hydr oxyphenyl ) - 6- hydr oxybenzo[ b] t hi en- 3-yl]1[4-[2(1-piperidinyl)ethoxy
] phenyl ] net hanone N-oxi de; 2-(4-hydroxyphenyl)-6-nmet hoxybenzo[ b]t hi ophene
and

[ 2- (4- hydr oxyphenyWhers-Fhyethdborb diz dBbEbhbenhgdybkiy4- f2( Lspippefietirgd ) et hoxy
] phenyl ] met h e oﬂtﬁq,’ asrng{ [ Q:}@,? { .G\ t ,ens and
Exanpl es fur'?ﬁ‘g‘rlg ,tl}ll,-ei usetrat ét}ﬁceé%/ént esflos 0 C{t Je@?o%ﬁﬁn%%? ?Ee
present invefierswlaridlednfhias I avheie iTtErHQr (B BE FiThd BAKOMY 40 t he

scope of theobRYAR, @TA (T a0y J188AEC! .ornstcHoul driwicdifpS@n@snstr ued. The
terms and abbreviations used in the instant preparations and exanpl es have
t hei r norfval fasmanildgd wilers b AB R despgRYaEaxYFBaYekEeH e C', WN' ~

! ~fd ! ; " g pr"eiﬁ'dgéeld ‘dfter adﬂ:é—lg'yclifﬁgﬁi?n :['s't'fépN_‘kﬁ f&?‘bvﬁ@g al_Ellldcle'_' t}‘-llrd\‘lNR" ,
refer to degrees sius, nor or_.nor ity, i nole or mllinoles,
gram or gragﬁi%ﬁll'l iqHa5g &O&ﬁrﬁ Ia}ltqgf]gs?' rﬂﬁ/aﬁdgtﬁ TRAeh3%S, high
performance |(pgic@dEIRhARPErdR thd it ing | @it d@ngtysi s, mass
spectrum ané roton nuclear 2(15 r’kaogrnetlc resonance res ectively.

Prenar at i oas <P t; .Onlv@gtsl'ﬁa s removing ese protecting groups

2- ( 3- Metloxyplagn et Moandd' i-riViriHeo Bseemed Joadh evenntal ¢ M doix yidil bphenotr §H0. 0 g,

0. 356 nol) l.ssolyved i Q. 1. | | S S ed
(20 g, O. SGV@%Fﬁt%% &otogfssJibuIryrc]) eyciﬁla%t ﬁ%ﬁoeﬁ%-&é%cﬁ Mé%%%%z ggg
0. 36 nol) of Ediieoro- 4'Tettho@rasneprhchke wakphi dtdiewh &ngdms polevons to -« -

keep 13 Mayo2R02 1)yt he tenperature of the reaction at approxi mately
250C. The reaction was al|owed to Proceed at anbi ent t,enperature for three

hours. The reacti GIPMRRUAGS R ATIHNR b LR iBREY R hars 8f%ol , wh-, ch
resul teds n hyéabbaieti rhd@ dnlywors lof FoeowiR' weshpdrbiyi, omag bat ween 2 L of

t d 1.5 L _of dj | T t d hed
W th vater. BFEBERAG b oL i o R Y
solid. The sdhdepsasiantyist #nd Ad fexantadniGitGr e ldoxt etISHBAher OBR{€ol eum
10 ether (3:3) IP¥4¢! dofBolofrOby! PEmblihG S8TBALYYedS Bne of the

protecting groups. Protecting groups which facilitate a

20 selective removal and methods for the selective removal
of one protecting group over the other are well known in
the art. One example where selective removal is possible
is where one protecting group is benzyl and the other is
C,~-C, alkyl. The benzyl group may be removed selectively

25 by catalytic hydrogenation. For further instruction on
selective removal of these protecting groups see the
Examples section which follows and the Greene reference
cited above.

For further instruction on the preparation of

30 compounds of formula I see U.S. Patent No.‘'s. 4,133,814
and 4,418,068 and the publication, Jones, C.D., et al.,
J. Med. Chem., 27, pp. 1057-1066 (1984), the teachings of
which each are herein incorporated by reference.

The compounds of formula II which are not N-oxides,

35 and their pharmaceutical salts, may also be prepared as
taught in the previously incorporated U.S. Patents and



=
\

pink crystalline solid. np 530C 540C. EA cal cul ated for Cl16H1603S: C
66.64; H 5.59; O 16.64; S, 11.12. Found: C, 66.55; H, 5.87; O 16.82;
S, 10. 86. 15 Preparation 2 2-Phenylthi oacet ophenone Thlophenol a
2- br onpacet ophenone were converted to the title conpound byath
of Preparation 1. np 20 520C-530C. EA c culated for Cl4H120S:
5.30; O 7.01; S, 14.04. Found: C, 73.4 H, S.50; O 7.25; S, 14.30. ' 1
Preparation 3 25 2-Phenylthio-4'- thhoxyacetophenone Thi ophenol
2- br ono- 4' - ediskhoxasa detugltte nondl \er ePatoeverNed’ 8 & t 313 1763 eandnpound by t he

& 6. 74 1D E29 4t M OB U ton Ju6S IR o0

heEge

nd
dur e
. 73.65; H,

and

028
reparation 4

2-(3- Isoproﬁéxyﬁﬁéﬁyﬁﬁﬂh-ﬁ%ﬁlhﬁ@ﬁ%ﬁﬂkﬂﬁﬁ#&ﬁﬁﬁ@?ds#%n?ﬁﬁﬁ@@ﬂﬁ%phenol and
2-brono-4' 5 net R/ AEUARRIRIO BE VRS @meI) VEY ttdh d10 dﬂ@ N-ldifd@@rwnd by

the procedure of Pre t|o 1 Exa~0.ples 10
2 (4" NBThox PR DR GBSO (9 GHERAALng & dompound of
2- ( 3- Met hox gprevmylat mmmamufmxmeamm‘mxmﬂe (B0 djilukel Eyuedys was added

temer at ur o *PRRE S Ac i Attt Rl il LA IR daFhand The

methanol or ethanol. Reaction conditions for this

reaction may range from ambient temperature to 100°C and
10 in duration from 24 to 72 hours. It should be noted that
care must be taken in selecting the oxidizing agent and

~—

potassium permanganate, and the like, capable of

that many commonly used agents, e.g., chromic anhydride,

oxidizing the nitrogen can not be used, since they would

15 also oxidize the sulfur of the benzo[blthiophene.

Thus,

a milder agent such as hydrogen peroxide is preferred.

The optimal time for performing the reactions

described herein can be determined by monitoring the

progress of the reaction via conventional chromatographic

20 techniques. Furthermore, it is preferred to conduct the

reactions of the invention under an inert atmosphere,

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
25 sufficiently solubilizes the reactants to effect the

desired reaction. Intermediate and final products may be

purified, if desired by common techniques such as
recrystallization or chromatography over solid supports

such as silica gel or alumina.
30 Compounds of formula III and IV are either

commercially available or may be prepared by methods well

known in the art.

The discussion of the synthesis is not intended to

be limiting to the scope of the present invention,

and

35 should not be so construed. Application of the above



tenperature rose to 130C, after 30 m nutes, additional ice was added and
crystals of the product began to appear. Water was added to the reaction
m xture and the 20 product collected by filtration. The final product was
recrystallized fromethyl acetate to give 30 g of the titlgacggqum§
193C- 194C. EA cal cul ated for C16H1402S: _C, 71.08; H,5.22; 0, 11.84; S,
11.86. Found: C, 71.03: H, 5.30: O 11.8%; S 11.60. 25 Exanpl e 2
2- (4- Hydr oxyphenyl ) - 6- Hydr oxybenzo[ b] t hi ophene
2-(4- I\/gt goxm&aﬂytryseﬁabmasybnezgghgmgdmw tHO éiﬁggou13555oﬁ}m| I) wasI
suspended i p 50 48~ agueous robrom ¢ acid and 100 nL of glacia
acetic acid£°ﬁﬂ%f%e§¢tWﬁﬁcﬁaénﬁ§398§'t%“Feﬁ%nPéhéhﬁm t%&t?Sgen at nosphere
for 120 hours. The reaction was allowed to cool and filtered. The solid
product was washgd rhed to yield 6.46 g of the title
conpound. 1H VS %%%?%‘.9%‘&%{%8??“%59%?%@, 1H), 7.48 (d, 2H), 7.27 (s,
13 May 2002 17 1# {47hydrowyphepylébepzodbltipionhiegs=id, 2H). MS(FD):
n e=242 (M) . ExaophemdtRoRypAeAG el BENRBYMY It @xybenzo[ b] t hi ophene
2-(4-Fydroxypheggl)-6-h drgéﬁgenzikggthlﬁgﬂene .42 g, 10 icmol) was
di ssol ved in 10047t 4oRCERP &Py Rzeddleh i ne (8 g, 100 nmol)
was added. The 19-Kgabeheoybxyphenyas behizoréx tinidephenaj t r ogen at nospheré
at anbient tenpegatyre, while a | ¢h [ edd ol ) was slowy
Sdded. After s xtob ?188?5%’9%%185%%%?9%’%5\%%3“{]@%19?3?% by the addition of
wat er . 1The pr odu2tphenuh-6ohydyexybenze [ thiiophers f ace, the water 15
| ayer was discargl -pLRdHRE ¥akalibh % . the tetrahydrofuran
| ayer. The producfgﬂggp?iptggeg g?? an%lgpigg' 0 éﬁ%é 2.06 of the title
conpound. ' H NVRE -PRERXECS - 8sepBerpxybenroiddhdgphene; 7. 83 (s, 1H), 7.81
(d, 1H, 8.70 (d2-ghenyY-8Satétodbbentold]tddophidne;EA 20 cal cul ated for
ﬁ,ﬁ?_“gjghnf’e 2622f>1henH$rléG§%4E£gggy1génggy:ﬁ’oxl;be%z%s[b]'\@'gfo[) hefik $=326
2- (4-hydroxyphenyl) -6-hydroxybenzo[b]l thiophene;
2- (4-methoxyphenyl) -6-methoxybenzo [b] thiophene;
2- (4-methoxyphenyl) ~-6-hydroxybenzo[b] thiophene;
2-(4-hydroxyphenyl) ~6-methoxybenzo[b] thiophene;
2-(4-isopropoxyphenyl) -6-methoxybenzo[b] thiophene;
20 2-(4-isopropoxyphenyl) -6-hydroxybenzo[b]l thiophene;
2- (4-methoxyphenyl) -6-isopropoxybenzo[blthiophene;
2- (4-hydroxyphenyl) -6-isopropoxybenzo [b] thiophene;
2-(4-acetoxyphenyl) -6-acetoxybenzo[b] thiophene;
2~ (4-methoxyphenyl) -6~acetoxybenzo[b] thiophene;
25 2-(4-acetoxyphenyl) -6-methoxybenzo[b] thiophene;
2-(4-acetoxyphenyl) -6-hydroxybenzo[b] thiophene;
2- (4-hydroxyphenyl) -6-acetoxybenzo[b] thiophene;
2-(4-benzoyloxyphenyl) -6-hydroxybenzo[b]lthiophene;
. 2-(4-benzoyloxyphenyl)-6-
30 Dbenzoyloxybenzo({blthiophene;
2- (4-cyclopentoxyphenyl) -6-hydroxybenzo([b] thiophene;
2-(4-hydroxyphenyl)-6-cyclopentoxybenzo [b] thiophene;
2-(4~cyclopentoxyphenyl) -6~
cyclopentoxybenzo[b]thiophene;
35 2- (4-butoyloxyphenyl) -6-hydroxybenzo[b] thiophene;



, ; 2-(4-Benzoyl oxyphenyl ) - 6- Benxoyl oxybenzo[ b] t hi ophene 25

2- (4- Hydr oxyphenyl ) - 6- hydr oxybenzo[ b] t hi ophene and benzoyl chloride were
converted to the title conpound by the procedure of Exanple 3 to yield a
white crystalline solid. np 216C 218C. 30 E~xanr~le 5 13 May 2002

2- Phenyl benzo[ b] t hi ophene 2-Pheny|thioagstophenone (63.8 g) was added to
450 g 35 of' pol yphosphoric acid at 100oC~and then heated further 13 May
. 2002 18 to 190C for three hours. The reaction was allowed to cool bel ow

100C bef ore pour Brg4i-tycibpeatoxyphenydf§) - e crubxydierzo [Hids tapmoerse ;

solution wag exiracted w th ether. The ether layer was dried w th magnesi um

sulfate 5 and evaporated to yield a tan, anorphous solid. The residue was
crystallized fromacetone-ethanol to give 35.2 g of the title conpound. np

171G 172C. ~xampgrhuidtiohd- Makhaeumriyy lenparzaldy Haephempound

2- Phenyl_t hi 0-4' - net hoxyacet_o hengg& was ignverted to_the title cogggund by
the proceduPd BproRi@pfeand %ﬁ 18§E o CPUEN 3Tg ORtatledy EHIBS: C,
74.97; H) 1PoBl8@ing combinEotBEs Gf Fhebtwdcompbhinds: 6. 75. Exanple 7

2- (4- Met hoxyphenyl ) - 6- 1 sopr opoxybenzol[ b] t hi ophene 20

2- (3- 1 sopropoxyphenyl t hi 0) - 4' - met hoxyacet ophenone was converted to the
title conpound b$-tHAemptbhomgiphenyfl ) Ebametdhckybenzo[b]thiophene and

[2-{4-hydroxyphenyl) -6-hydroxybenzo[b]thien-3-y1]} {4-[2-
10 (l-piperidinyl)ethoxy)}phenyl]}methanone hydrochloride;

2- (4-hydroxyphenyl) -6-methoxybenzo [b] thiophene and

] [2- (4-hydroxyphenyl) -6-hydroxybenzo[b)thien-3-y1l] [4-[2-
(l-piperidinyl)ethoxy]phenyl]methanone hydrochloride;

2~ (4-methoxyphenyl) -6-hydroxybenzo [b]thiophene and

15 [2- (4-hydroxyphenyl) -6-hydroxybenzo[b]thien-3-y1] [4-[2~
(1-piperidinyl)ethoxylphenyl]lmethanone hydrochloride;

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

[2- (4-hydroxyphenyl) -6-hydroxybenzo[b]thien-3~-yl] [4-[2~
(1-piperidinyl) ethoxy)phenyl]methanone hydrochloride;

20 2~ (4-methoxyphenyl) -6-methoxybenzo[b] thiophene and

[{2- (4~hydroxyphenyl) ~-6-hydroxybenzo([bjthien-3-y1l] [4-[2-

(l1-piperidinyl)ethoxy]phenyl)methanone N-oxide;
2- (4-hydroxyphenyl) -6-hydroxybenzo[b]lthiophene and
[2-(4-hydroxyphenyl) -6-hydroxybenzo{b]thien-3-yl1] [4-[2~
25 (1-piperidinyl)ethoxy]phenyl]lmethanone N-oxide;

2~ (4-methoxyphenyl) -6-methoxybenzo [b] thiophene and

[2- (4~-hydroxyphenyl) -6-hydroxybenzo[b]thien-3-yl] [(4~[2-
(1-pyrolidinyl)ethoxylphenylmethanone hydrochloride;

2- (4-hydroxyphenyl) -6-hydroxybenzo [b]thiophene and

30 [2- (4-hydroxyphenyl) -6-hydroxybenzo[b]thien-3-~y1] [4~[2-
(1-pyrolidinyl)ethoxy]phenyl]lmethanone hydrochloride;

2-{4-methoxyphenyl) -6-hydroxybenzo {b]thiophene and

[2- (4-methoxyphenyl) -6-hydroxybenzo[b]thien-3-yl]} [4-[2~
(1-piperidinyl)ethoxy]phenyllmethanone hydrochloride;

35 2-(4-acetoxyphenyl)-6-acetoxybenzo[blthiophene and

[2-(4-hydroxyphenyl) -6-hydroxybenzo[b)thien-3-yl] [4~-[2-
(l-piperidinyl) ethoxy]phenyl]lmethanone hydrochloride;



Exanpl e 8 25 2-(4- Met hoxyphenyl) - 6- Hydr oxybenzo[ b] t hi ophene

2- (4- Met hoxyphenyl ) - 6-i sopr opoxybenzo[ b] t hi ophene (1.0 g, 3.35 mmpl) was

di ssolved in 10 nL of methylene chloride and warnmed to 30C. Boron
trichloride (3.685 30 nL, 3.685 mmol 1Min nethylene chlorigeypesed oWy
added to the stirring reaction solution.. The reaction was allowed to
proceed for one hour at anbient tenperafhﬁe The reaction was quenched with
t he dropwi se addition of methanol (0.536 g, 16.75 nanol). The reaction was

stirred 35 for tue (Wwyslapent osyidheny Ect fhat Rokpberdo [B]etrmip'hénms

hot byl one_ crPEY s ity et b R Sro R he bR TR TS SN D o
EA cal cul at d@ -f(@r-pGEHiziag ]l )@ty Iphehy Ul methanote. bydreaddiride 67. 69;
H 4.65; S, 12.03 Me%o,&p@h (-w-)hyérgﬁsﬁbéﬁég?b?ﬁhg.'oéﬂéfr}%e'a‘?z‘#

denonstrating thé ut|I|ty 0 e current

pur pose of ilkUgtadraxyahe lnﬁrhﬁﬂrQﬁYQQP%QB%iEHlﬁpnﬁrVﬁd[Aw[ény way.
The experi ng maﬂeimyaefétmmlméi@rmﬁéﬁmm@ﬂelﬁ b&ideyodel devel oped

ggpr:c;flgﬁ? g?j n@kﬁ§ﬁpat%& 0 |es ass |aﬁg%6¥%igépﬂnan estro edur e

15 Seventy- ﬁmvdmﬁhydﬂdhﬁﬂmnbd)Smﬁhydrde%anzoab$thmengBPyﬂadge[thZOOQ to
P ,

St o o o AR pHER AR rSSe Tk TR MoRS. REOKIANE. M eS|

surgi cal0 prdd&gure at Charles River Laboratories, and 20 then shipped after
one week. Upon arrival, they are housed in netal hanging cages in groups of
3 or 4 per cage and have ad libitumaccess to food (cal ci um cont ent

appr oxi matel y 0. 50 & L0 FEePRTR LRI FRAnFXaFRABEr ANHLOSTS :
mai ntai ned dll¥atZate the wtnrtmst%ﬁnuhénmmpbmhdseolﬂuarh@l bre@fen%O% The

phot oper | 0d 110l 18 £00Mr % L3RRI | n s % AdeliUas 4ol 1008 ARgRe0! e

15 to the scope of the invention in any respect, and should
not be so construed. The terms and abbreviations used in
the instant preparations and examples have their normal
meanings unless otherwise designated. For example "°C",
“N*, “mmol*, *g", “mL", “M", “HPLC", “mp”, *“EA", “MS",

20 and “’'H-NMR”, refer to degrees Celsius, normal or
normality, millimole or millimoles, gram or grams,
milliliter or milliliters, molar or molarity, high
rerformance liquid chromatography, melting point,
elemental analysis, mass spectrum, and proton nuclear

25 magnetic resonance respectively.

Preparations

Breparation 1
30 2-(3-Methoxyphenylthio) -4’ -Methoxyacetophenone

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
35 total of (82.5 g, 0.36 mol) of 2-bromo-4’'-
methoxyacetophenone was added in small portions to keep



After a one week acclimation period (two weeks post30 OVX) daily dosing
with test conpound or 17-a-ethynyl estradiol is initiated. The doses are
given orally, unless otherw se stated, as a suspension in 1%

carboxynet hyl cel l ul ose or dissolved in 20% cycl odextrin. Apjnmds 2doe dosed
daily for 4 days. Follow ng the dosing ?g regi men, animals are weighed and
anesthetized with a ketam ne: Xyl azine 1, V:V) mxture and a bl ood
sanpl e 13 May 2002 20 is collected by cardiac puncture. The animals are

then sacri ftl‘i@dtéﬂ{pé§ﬂhﬁfé%t‘oﬂh¥éﬂ kaa@eaont he o fésclmefmfsﬂt.through a
m dl i ne i nci SI on, and a wet uiirl n %term ned. 5 ~y~erliDi dem a
( Chol est er of PANEEISFEPDEIES 2 th Ie(?%eé? GGt anbi ent
tgnperat Uretéﬂ%%%%ﬁﬁﬁésf%ﬁnﬁhﬁééuhbl.msobt afneedefa@dmu msgletrémifnmaéd on far
10 m nutes .at [ er erg ete using a

Boehri nger %nﬁ%%?%%%ﬁﬂog?&éghgg §§ ?”%’ﬁﬁi‘e% l(ff assay

Brieflyp t mmmgageaobrbwno@illi.zeﬂ'hteooaﬂowest mr@n-téfcmmi vm,en ayen
peroxi de. TheohVdi0aENaRar £X50E bE kEERNGaRENRS Wi t:liaeofégcggé

4-am nophenazone I n presence of 8 I OXlI ase t qUI none
i m ne dye, \m&ﬁp@raéaé apdcvashadt Wit wakery i Y|

concentratlzg@gmésimnsﬁaféuéat&ﬁdaeagp\a;%a%eat gdar @dllird\/e 'fﬂ'é% filid e assay
i s automated us ut onat e rkstatign. resent ative
Compounds. O3 HEHEFEabhEZER ERPROR. POAEES. S8 OASLARR LTRSS o

t he ovani ecé@‘zmezedB cbht tol yaeldars. 50gt ecﬁpohesn:ataé Bmlrﬂpmmr@ ddhea Cener al
Procedure, ~p~, the rats, are treated dai far JRSIS dgéh (6 rats per

treat nent PP CEYEtaLLineg 3_41lgy c&Pbéﬁxﬁfl rof e a gt ssh f9%e 36t h
\day The 3y §05®: peci odei 64 puif i 61680 0O alel.ew;mexi mal. reduction in

bone densit asur ed descri bed_30 her At the tinme of sacrifi ce,
the uteri a")r(%u?nirmv%d, rgéeclfled8 g@e Br égt'fsgne&aé-ot |8£s and the fluid
contents are expelled before determ nation of wet weight in order to
confi rggestrogen defi ci ency assoch ete ovariectony. Uterine
wei ght "T's routinely 35 reduced ab ponse to ovariectony. The
uteri are then placed in 10~2mRuenrwlthicpeecbaphenankin to allow for
subsequent hi stol ogi cal anal ysi s. 13 May 2002 21

Thiophenol and 2-bromoacetophenone were converted to
the title compound by the procedure of Preparation 1. mp
20 52©0C-53°C. EA calculated for C14H1208: C, 73.65; H,

5.30; 0, 7.01; S, 14.04. Found: C, 73.46; H, 5.50; O,
7.25; S, 14.30.

" Preparation 3
25 2-Phenylthio-4’-Methoxyacetophenone

Thiophenol and 2-bromo-4‘'-methoxyacetophenone were
converted to the title compound by the procedure of
Preparation 1. mp.830C-85°C. EA calculated for

30 C31s5H14028: C, 69.74; H, 5.46. Found: C, 69.52; H, 5.48.



The right femurs are excised and digitilized x-rays generated and anal yzed
by an inmage analysis program (NIH i mage) at the distal netaphysic. The
proxi mal aspect of the tibiae fromthese aninals are al so scanned by 5
quantitative conputed tonography. In accordance with the ahgugapraeeedures,
representative conpounds of the present iqyention and et hynyl estradi ol
(EE2) in 20~ hydroxypropyl cyclodextrin ar%e orally adm nistered to test
animals and 10 denonstrate a positive result, i.e., a reduction in the |oss
of bone mneral density. The speci fPredasgtbbpnadconpound of formula | wll,
of course, be determ,ne i r,ci roundi ng the
case. Simlarly, t%e(§0§F§¥3%ﬂ§aﬁﬁ%$%ﬁ?gﬁi%n #éggg%ggggﬁoégfggkfned by the
speci fics of each case. Thus, the exact dose and route of adm nistration
are best deternin@dlQapfaﬁoﬁ?tﬁggbﬂkﬂgmﬁgﬂaéﬁLﬁ}éﬂg&Qal dai |y dose of a
compound_of fornula 20 | would contain a nontoxic dosage,|evel of from

about 0. 801 BRFRYEREEECBBENRRLIMPL PRI ELUL P yERRBSELE LR NEPEPPYRG | | be

from about GWOIhaUptocelove 6@ PredaratSsrh . dosage may be given as a
single dose or may be divided into two or three separate doses per day as

25 necessary. As nentioned, supra, the conpounds of fornmula I' may be used
with a conmpound of formula Il. Again, Exampdesct anounts of the two agents
(formula | and Il conpounds) nay vary depending the nature of the synptons
to be 30 treated as well as the patient's nedical status. In general, such
conbi natPons woul d include 0.001 ny tEx&ORhg bf a conpound of fornula | and

1.0 to 120 ng of &g comgerdoRiphehifdl)a cl-Meth SZEDh R gddon woul d be
one conprising 0.001 to 1 ng of a ggnpound of ornulfllq? 35 aﬁr}géSQ to 59.999

ng of a conmpound of fornmula Il. A nore preferred conbinati on would be one
conprising 0.001 2o(3-MatNayyptenydZHid) 1t soecapetvwhatiodeor 80 ag,! and

59.9 to 59. of farula IJ. e ep rr.ed

conbi nat i on%aglu-{% Ig%)}rgr‘:&%gpgaggf E:(‘)D %#}J% 004 paﬁgﬁ%%%%{%%nég%ﬁag t:of

formul ais (WB2®. R Thd mixsueel Reepetdantdy dndyho demperetoxyosand 59. 9
to 59.999 n% of Ral oxi fene hydrochl oride. Mst_preferred is the conbination

conpri si ng GO0E2Q%C 0and ncef waEe CaRdH quedive ConmPrureh®f formul a |
wh R h 59, i f X1
hytir ochl or | GErREr§EEE (Y B8V a R Shekdd A ihIRs O ORI | 4

vari ety of rigie asas nefidafdngndr arystedsalof it madngt e@amlto aer osal ,

togi fﬁ' ' PEt &R, SWQQES:agSQU%dfde@ E:%V%W%eaidﬁilr&%“ﬁpﬁ%@fe ard [@,{@sal ,
an e_lLike. ese coppoun referably are faormu e ior to

S i s2Pat ERPONRE ColDSEPOR BY RILFARHAN bo T (kA byPTHAGH ok ng
physi ci an. hesrystalbitedspeoin ethle guetsd tovweinte B0 i¢ &f the

phar maceutical formnul ation conprisi r&&an gfecti ve anmount of a conpound of

Formul a | ort3¥}fafrBeetfcal MPodddl &t it ConpridiGit Sl aed d9%e 20 anmount
of a conpourch g1 40p8ul ac| andoBl;, M5 .@2phay,madel84 cad, sHL 184 hermsindand a

phar maceut i cal rriper, dilyent, or _excipient. The total active ingredients -
in such for affoﬁé’cgnp‘?i'ggé proﬂ'nlo?@ tv 9 by wei ght of the :
fornmul agbon. 25 Pharnmaceutical fornul ati ons of the present invention can be
prepared by procedures known in the t_using,well known and readily

avai | abl e ingredients. For exanple, t nds of formula | or the
conpounds of for m2a(4-Endroxyphenyd )f-6ér-Hyidaoxybsnzo [damiuropheariei ent s,

2-(4-Methoxyphenyl) -6-methoxybenzo[b]thiophene (10
30 g, 35.5 mmol) was suspended in 50 mL of 48% aqueous
hydrobromic acid and 100 mL of glacial acetic acid. The
reaction was heated to reflux under a nitrogen atmosphere
for 120 hours. The reaction was allowed to cool and
filtered. The solid product was washed with water and
35 dried to yield 6.46 g of the title compound. '‘H NMR:

(CDC13-d%pMSO): & 7.54 (4, 1H), 7.48 (4, 2H), 7.27 (s,



30 diluents, or carriers, and fornmed into tablets, capsul es, suspensions,
powders, and the |ike. Exanples of excipients, diluents, and carriers that
are suitable for such fornul ations include the follomnng fillers and
extenders such as starch, sugars, mannitol, and silicic 35g$lefyabores;
bi ndi ng agents such as carboxynethyl cellul ose and other cell ulose
derivatives, alginates, 13 May 2002 gel atin, and

. pol yvinyl -pyrrolidone; noisturizing agents such as glycerol; disintegrating
agents suchms calZi umcartbonag e9angd sotBum bi. 8ar hdnake) .ages (Fof)ar
retardi ng dissolution such as paraffin; resorption accelerators 5 such as
quat er nar y ™RfEAUNM¥EDmounds; surface active agents such as cetyl al cohol
gl ycerol nonostearate; adsorptive carriers such as kaolin and bentonite;
and lubricants such as talc, calciumand. magnesium stearate, and solid
pol yet hyl glycols. 10 The conpoundsﬂﬁﬁgglgag-be formul ated as elixirs or
sol uti ofs for corwadi-eeietaxaiphathylni -4 +&te noxyipenso §b| thiopheagpr opri at e
for parenteral adm nistration, for exanple, by intranuscul ar, subcutaneous

or intravenous routes. Addltlonally, t he conpounds are well suited to 15
formul ati on as frstéribwdreemheny Hostgey dserebangof héthipphenee (2.42

formul ati oRs Gan rBR 190 wed il ddd Bred Ngd 1@@ymteb§a€et&aﬁy@%tdﬂ&dnngr edi ent

only or pre erably i.n articul ar € SIO| i cal at.ion, possibly over a
period of @n%e da?(’é) 8Erﬂ/'eljc[; Y78t égﬁfege >FHeatri ces may be

$ﬁdef $?r &ﬁ%ﬁ@ﬁbn{ﬂiﬁﬁdﬁﬁ)WEE:stfm&Edamﬁ&erOa mﬁxeegeEOEkaatﬁgneExanples
t t
Intended 1 65 a aiie bR Siies B, e o8 hhISriof® R ddt ¢ ™
fF¢rnuIat|ommblK%N&ﬁ|sid3ﬂxnﬂdﬁedbrdAgeeatsnXCstuhegranetpEepared usi ng
the 30 foll Oh Qﬁ;@&%]&@éﬁl % éﬂgl&gﬁg%ig)} g@r’rg,glﬁ%q, of .Ifh%r mul a |
C | owa

0.001 - 20 tarc 650 St ar wder 650 Silicone
fluid 350 eERdutolkagan tasrysphbizeoey the {nferface, the water

15 layer was discarded, and product crystallized out of the
tetrahydrofuran layer. The product was filtered off and

dried to give 2.06 of the title compound. 'H NMR: (d6-
DMSO) & 7.86 (s, 1H) 7.85 (4, 1H), 7.83 (s, 1H), 7.81 (4,
1H), 8.70 (4, 2H), 7.25 (4, 2H), 7.18 (d4, 1H). EA

20 calculated for C18H1404S: C, 66.24; H, 4.32 Found: C,

66.14; H, 4.38. MS(FD): m/e=326 (M*).

Example 4
a 2- (4-Benzoyloxyphenyl) -é6-Benzoyloxybenzo [b] thiophene
25
2- (4-Hydroxyphenyl) -6-hydroxybenzo [b]thiophene and
benzoyl chloride were converted to the title compound by
the procedure of Example 3 to yield a white crystalline
solid. mp 216°C-218°cC.
30

Example >
2-Phenylbenzo[blthiophene

2-Phenylthiocacetophenone (63.8 g) was added to 450 g
35 of polyphosphoric acid at 100°C and then heated further



The fornul ati on above may be changed in conpliance with the reasonabl e
variations provided. 5 Fornulation 2: Tablets A tablet fornmulation is
prepared using the ingredients below Ingredient Quantity (ng/tablet)
Conmpound of forrmula | 0.001 - 200 Cellul ose, mcrocrystalliReq£00002650
Silicon dioxide, funmed 10 - 650 Stearate acid 5 - 15 10 The conponents are
bl ended and conpressed to formtablets. RS mul ati on 3: Tablets Tablets each
containing 2.5 - 1000 ng of active 15 ingredient are made up as foll ows:

I ngr edi ent td o~ ( t ) oun | 0 - tarch 45
Cel | ul ose, %&gﬁoécdr y%tg‘%i ﬁlgi‘% Bgﬁ%i'ny%pﬁ r%%cg}oin% E’% (%l;lﬂ‘ﬁ%é)gb?gut lon in
wat er) Sodi L%no:larm@melm@ccbélfulr?si@oﬁﬁﬂwwtesﬂnﬁ(;o & aaaiwrd.&f Tade 1 Ehe
active ingredient,, starc, and ¢ ul ose . are passed.throu a. No. 45 nes

U S. sieve 5ﬂﬁfﬁ$§%ﬁF20 ?%%r%&ﬁﬁgy? T Q§ﬁqﬁiw (ﬁxﬁé%ékéﬁhW1) rolidone is
m xed with tdthewrsul Thatepbedelsyetri viasads itete nwigds swprids ouyswl fate 14
mesh U. Si.gve. I 1 2 ar Il ed at
50-60 C 3nd T PRRratoy €8 9061’ d Kok el e o

car boxynet hylessidite Hasegpest ahl s gegr frem aretane-etrangbus? Wi sed

mxing. are PtorbeShdhf Gt Bhr sbRRRRGC b AR TS "ot - 51 on

4. Suspensi ons Suspensions each containing 0.1 - 1000 ng of 10 nedi cament
per 5 mM dose are nmade as follows: | L fdtg Quantity (nmg/5 m) Conpound
of fornula I 0.001 - 200 Sodi um carboxynet nyl cel |l ul ose 50 ng Syrup 1.25
ng BenzdPc acid sol uti dr (F MeHroxyRRSRY Xpﬁnéﬁﬂaﬂtaépphﬂﬂﬁ'fied water to ~
5 nL

A

2-Phenylthio-4’'-methoxyacetophenone was converted to
the title compound by the procedure of Example 2. mp
188°C-190°C. EA calculated for C15H120S: C, 74.97; H,
15 5.03; O, 6.66 Found: C, 74.69; H, 5.19; O, 6.75,.

Example 7
2~ (4-Methoxyphenyl) -6-Isopropoxybenzo[b]thiophene

20 2-(3-Isopropoxyphenylthio)-4‘'-methoxyacetophenone
was converted to the title compound by the procedure of
Example 2,

Example 8 ~

25 2-(4-Methoxyphenyl) -6~Hydroxybenzo [b] thiophene

2~ (4~Methoxyphenyl) -6-isopropoxybenzo [b]l thiophene

(1.0 g, 3.35 mmol) was dissolved in 10 mL of methylene
chloride and warmed to 30°C. Boron trichloride (3.685

30 mL, 3.685 mmol 1M in methylene chloride) was slowly added
to the stirring reaction solution. The reaction was
allowed to proceed for one hour at ambient temperature.
The reaction was quenched with the dropwise addition of
methanol (0.536 g, 16.75 mmol). The reaction was stirred

35 for two hours and a white precipitate formed. The solid
was filtered off, washed three times with 10 mL portions



The nedi canent is passed through a No. 45 nesh U.S. sieve and m xed with

t he .sodi um car boxynet hyl cellul ose 15 and syrup to forma snooth paste. The
benzoic acid solution, flavor, and color are diluted with sone of the water
and added, with stirring. Sufficient water is then added tq3puQdusspd he
required vol une. 13 May 2002 26 formul ation 5: Conbination Tablets

I ngredi ent Quantity (ng/tablet) C‘orrpoundL f formula I 0.001 - 1 Conpound of
Formula Il 59 -59.999 Starch 45 Cel lul ose, microcrystalline 35

Pol yvi nyl pyofomettyd ehe ahllidrdi doland odried wabd eyjeBddthen catbexynet hyl
cellul ose 4 [ S [ Tal g, 1 L¥ecslng | starch,
and Ce||u|0§§“%ggE§F5§£E% 1?%3% gdhb.£ﬁ5c%g§%f{f§§ gégvgfgﬁggé?ﬁéd

t hor oughl y. cTh&0s@loyt imn Lf72p0lvi Iyl Y r ofoulode G, nbXe@9wW Hh 4h6&5;

resul tant powders which are then asseg Eh%ough a No. 14 mesh U.S. sieve.
The granul e§'532pr0@ducé'ﬁﬁ‘é7rré) dr iR >50BD C and passed t hrough a No. 10
18 neshgJ). S. sieve. The sodi um car boxynet hyl starch, nmagnesi um stearate,

and talc, previoysl assed t hr.ugh .a . 60 U S _sieve, are thep added to
t he granul es mhi§ﬁ¥y§$?¥mgxﬁ%dqﬁf rQF%%#ﬁé%@%ﬁé%% %pgaﬁﬁ%tuﬁﬁgh?%e to
yi el d tabl ep§. the cuk3dwty i20GhRibrroanel givem fHr Condi parpose Tabl et s
| ngr edi ent ' (s t r r &@gﬂ@gﬁ?do : 0 -+ 0. 1. formul a
| Ral oxi fengigg}glrté%ﬁl% (?g-msg’[ﬂ%gl%ﬁé%t%%g% ; Iul %%@?Qﬁ%rlélgrég%,al l'i ne
35 Pol yvi nyWpyrr offhgoxneigental sepdel orsed iut'dhds Semoms eBr bRY net hy |
cellulage 4i8 MhgiRRHIUBSICTPEE th il € two of the major
pathologies associated with human estrogen deprivation,
J i.e., hyperlipidemia and osteoporosis.

General Procedure
15 Seventy-£five day old female Sprague Dawley rats

(weight range of 200g to 225g) are obtained from Charles
River Laboratories (Portage, MI). The animals are either
bilaterally ovariectomized (OVX) or exposed to a Sham
surgical procedure at Charles River Laboratories, and
20 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

' 25 minimum relative humidity of 40%. The photoperiod in the
room is 12 hours light and 12 hours dark.

After a one week acclimation period (two weeks post-
30 OVX) daily dosing with test compound or 17-0-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
35 regimen, animals are weighed and anesthetized with a
ketamine: Xylazine (2:1, V:V) mixture and a blood sample



The active ingredient, starch, and cellul ose are 5 passed through a No. 45
mesh U. S. sieve and m xed 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-§ &;?qugpssed
through a No. 10 18 nesh U S. sieve. The sodlun1carboxynethyl arch
magnesi um stearate, and talc, previously Bassed through a No. 60 U. S.
sieve, are then added to the granul es which, after m xing, are conpressed

0][1 a tabl et id@cchbllpewealEizdcwahabslaunciaraay m&sla&nm@/%\é t]raer'fPle use
of a conpound of, for a are independent!|y
hydr ogezt , ’Efx%tl ?rg %1 %’FRB@@"E‘&PE‘ZW'EE&@ E;Cqu:u W¥ W& oCoAr; and

Ar is phenylra&fovedsthitohgd ahapsliner mcsehwat,eahhleraewfet iUt dditme

preparation of medi cagent_usefyl for inhibiting estrogen deprivation
syndrone in ‘4 *&%&Was ‘gegenﬁ\ ﬁgé "acCOrding to Caim1 where the maziunal

is a fendle human. . 3. A use accordlng tv Gaim2 where the pathol ogy 20
of estxogen depri . ; i A use acCOrding to

Cl aim 2 where thé
r @mtiendonpound of

hyper | i pi . dem a. BEo&l mbeacezsedaéowsdctau mletv\né

formula t i s GmSrmonhd mgr,@ Fo@pd, Rinar Set-OfleRENESREH 1l Hbuiin
met hoxy, or a solxg use accorgln to Claimb5 where the

te there
conpound 30 TIGFLIRALHOR ggr %goﬂbﬂﬁﬁﬁsmﬁér 0RU,ABMR1L $8FWbt h hydr oxy,
or a solgat echdssnéroY. 14 deecesminedi ngihg & BoehZingetre Mamhtednml € hunman

I's peri- or ﬁmstnég@fggaﬂfgﬁ'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

15 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.

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

QOsteoporosis

25 Following the General Procedure, jinfra, 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

30 herein. At the time of sacrifice, the uteri are removed,
digssected 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

35 reduced about 75% in response to ovariectomy. The uteri
are then placed in 10% neutral buffered formalin to allow
for subsequent histological analysis.



13 May 2002 29 8. A use according to Claim2 where the conpound of fornula
| is a conpound sel ected fromthe group consisting oE:

2- phenyl'benxo[ b] t hi , ophene; 2-(4 5 hydroxyphenyl )benzo[ b] t h~. ophene;

2- (4net hoxyphenyl ) benzo [b] tkli.ophene; 2- 13 May 2002
(4acet vxyphenyl ) benzo[ b] t hi ophene; 2- (4benzoy|oxyphenyl)benza[@ithiophene;
2- (4i svpropoxyphenyl ybenzo[ b] t hi ophene; %iphenyl 6 10

hydr axybenzo[ b] t hi ophene; 2-phenyl - 6rmet hoxybenzo[ b] t hi . ophene;

2- phenyl - 6i s~p~OpH Y ZOf‘é}J@fE phENExcised and digitilized x-rays

el - e aR O%aeeo%rérbi SNBSS Jr) i YIRES oLy St A, BFBTE Ao DAY 15

6- hydr vxyberuma{dis])t et ot nil sta ) netdploxypdenythe Spevkimgbeaspebit bifophene:

2(g4h%rgg§)§ﬁ.{gnyf}l3§) %m%oxwﬁo%ﬁ&lﬁ%g%%lsg scanned by

2~(4-isvpro YV EH [y r&@[@qlfwlélphene 2-(4- |sopropoxyphenyl ?-5
20 hydroxybenzo[t;]r{ h dieftice with the above procedures,

h hi '
(i o PRt SO ARG (] (HherphRent invention and
2- (~- acet ox @Al -dsneidiolb ey )b]iti hefiRiroxypropyl p-

2- (4- met hoxypheny] ) - 6acet ox benzo(b]thlo hene; 4- acetox hen
met hvxybenz M%ﬁr@me ’g (ﬁ&}’f‘ﬂ%g’rﬁﬂ %‘% éﬁ’ "én? 6}3ﬁene
2- (4- hyrg OX)dHWt)raﬁ%&I\pQ&ﬂTMb&ééunpheﬁﬁe 2a reductlon in the
- (4- benzoyl gxyphenyl h X0, pgn Y% t hi ophene; 2-
(4-benzoyl oq'cc%]/‘e%ne%lgqn %né%% QZ/'?P Jl;E]f?ﬁo[ b] t hi ophene;
'2-j(4- cycl opent oxyphenyl)-6 3 0 hydroxybenzo (b] thiophene; 2- (

4- hydroxyphet ~, ymphe spREAGH 1P B X YPE N of ct\irﬁpr@f‘efomula I will,
2- (4-cycl opent oxyphenyl ) 6- cycl opent oxybenzo[ bl t hj ophene;

2 (4- but oyI Sy RIRAY - Ay AeHBEMAA Y Hilp IR 1 @itAr circumstances
--(4- o=l . epatioungiienWhe Gaaal OX)@ﬁﬁtZHLbJN hltﬁwe:f@.at@roﬁ sol vate t hereof .

30 13 Nhy 20 A .phar.maceut. cal nul a |on co |5| nd o
formula I: mSe‘Q E’rRl:Iaf"oqlx}ri‘ﬁea‘ &aﬁ-n%r raexgmrr %ﬂfﬁﬁanOf
hydr oxy, 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

20 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

) 25 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

30 treated as well as the patient's medical status. In
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

35 and 59 to 59.999 mg of a compound of formula II. A more
preferred combination would be one comprising 0.001 to



Cl- G~ al koxy, OCFi 2Ar. OCO (C,-C~ alkyl ) , OCOAr; and 10 Ax is phenyl

substituted
o~/ --~\
I ndependent |

phenyl; or a solvate thereof; and a oonpound of ~oxmula zl
~RaOR R O(/ STI; 20 where: _ RZ and R3 axe

y hydxogen, C1-C- alkyl, CQ(QA ~Cg'alkyl), or Coif\hyay 235213

2002 Rd is pyrolidin-1-yl, piperidxn-L-yl, or hexanethylene|n1n 1-yl;
the nitrogen of the R group is optional 42 the N-oxide; 5 a pharnaceut
salt pharmaceutical carrier or yr solvate thereof; and s, excipients,

di luents. ~. §71An oaﬁuha&bﬁﬁoaaaorocb rﬂ;:txﬁu@ai 884 C99DY1 86n§909981 70
of a conpound of Tornula.l re R and 10 are ~.ndependently hydxox
met hoxy, or~8f s%l?ﬁ?@°?ﬁ@r85f oxA e IF 1zd“hg9%$nameﬁgp85ﬁ336 etdor mul

or
z 15

May
wher e
i cal
or
60 ng
y or
a Xz

being ra7. oxcbﬁbenhyﬂbﬁmbawdeombhs% foorood atd om. acmgrdlfna peeCetiredlO
wherein 15 said conmpound of fornmula | is 2-(4- hyd{oxyphenyl -6
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10

15

20

25

30

35

compound of formula I (where R and are independently
hydroxy or methoxy) and 59.9 to 59.999 mg of Raloxifene
hydrochloride. Most preferred is the combination

comprising 0.001 to 0.1 mg of the most preferred compound

of formula I (where R and Rl are both hydroxy) and 59.9
to 59.999 mg of Raloxifene hydrochloride.

The compounds of this invention can be administered
by a variety of routes including oral, rectal,
transdermal, buccal, aerosal, topical, opthalmic,
subcutaneous, intravenous, intramuscular, intranasal, and
the like. 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
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
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
and II can be formulated with common excipients,
diluents, or carriers, and formed into tablets, capsules,
suspensions, powders, and the like. Examples of
excipients, diluents, and carriers that are suitable for
such formulations include the following: fillers and
extenders such as starch, sugars, mannitol, and silicic
derivatives; binding agents such as carboxymethyl
¢cellulose and other cellulose derivatives, alginates,



hydr oxybenzo[ b] t hi ophenes or a solvate thereof. 12. A fornul ation
"according to Caim11 conprising 0.001 to 1 ng of the conpound of forinula
|, or a solvate 20 thereof, and 59 to 59.999 ng of ral oxifene

hydrochl ori de. 13s A fornulation according to Claim 12 conpsigiy®dd2001 to
0.~ ng of the conpound of formula T, or £ solvate thereof, and 59.1 to
S9.999 ny of ral oxifene 25 hydrochl ori dé#> 14. A fornul ation accor di ng to
Claim~ where the conpound of fornmula | is a conpound selected fs~omthe

group consi sfeXerind, &ndhseiyoimybibdtho bidene; mMeo{dt8Pizing agents
hyr oxy phenyibene egﬂiz%%ﬁo@en&hsgné dgELbanyPhsoyLd heneAChLt Bhepbene

2- (4acet oxypsheny
2- (dbenzoy| cyaxienate )ards zepdd mml@m@monate, agents for retarding

2- (4i SOprOpQﬁ@éﬂ_Wﬂ:}&?% OPREREIn 2- RSt ﬁ:ﬁ”saccelerators
hydr vxybenzo[ b].t hi ophene; 2~ he -6nethox benzo( b] th|o hene; ghenyl 6
13 May 2902 SHER SAfr %ﬁ@ pounds ; 2 g 8

2- phenyl . - 6apdrixey anzo [ 44 td‘étgpl'I%IBcohol glycerol monostearate;

g (pzeﬂzljr oxﬁf#‘e?é[@/lbenz % benzq}b%ﬁhb enlgﬁ]eail?zlb?%?%%k ﬁﬁeﬁ??) 6 S

met hoxybenzd(tﬂ:}namarpmarm;cm -gst-treel o xggohahym ) argh e grxgdibum of behabphene;

2- (4- hyd hi . oph 2- ( 4 oo
) mes%/h(r)%be“ Z&é’yﬁ/ ﬁwzﬁﬁéﬁlg i, ophene; ( 4-i sQpr opoxypheny]
2- (~- i sbPropoxyp | gormaRnds s | the dawamsiated AseehbXipaeayl )-6 10

'25?2rﬁpgxyb%‘ﬁ(@ﬂéﬂﬁeoﬁ!@r&nve%lent oralh administration ort -6

r ox en -6i s oxyben y40) ace ox n - 6ac;
(eﬁoxypgnzo[qurfé?ﬁz QQDI(QFP xébé]élﬁﬁ %%’cﬁ](ﬁm%?’é??ﬁ?’ gﬂé:

2- (~- aaet oxyptemyllg - Guyet iroaydrenya(ld t hi sydhmnesnebyst - @ceimy@henyh$~-6 15
hydr axybenzg( mtt enyl’kgﬂ:g{ Jé?_l’(a{lI dr ]p %né‘?cﬂ;gwgffzgﬁﬂggl pghene;

2- (4- benzoyl oxyp oxy enzo

2- ( 4- b&&oylﬁgéy@ﬂ@rﬁpl Qﬂqq" Qgﬁ:@]eforms and the
2-(4-cycl opq@wyphﬁw%éﬂyp&@mr@&{ d o adyedts: tvle éd- Ede axpehenyl ) - 6

20 cycl opent oxybenzo t hi ophene;

o (4 Cyal opRYBAAM TR ASUANA CHAR Akl AR i) ThiRREFERDLY in a

z- (4- but oyl agtherylPr ﬁm&rm@dy&m&l hlddat aphensssiltlly over a period
2-(4-cyclop eny, en p ate thereof.
zS 15. An a‘r%%]&lt g%g)%’f n%%eufa{éq@%on%ﬁ%éﬁ%aaﬂgl%€5%?€$+él and a

phar mace® G Eeetiisrenreay dre GRded n’é@rvﬁxmﬂqfhémmlﬁgeﬁh@erl al, where

t he packagi g,pEt{ded SOWHtsSLS a | abel which indicates the phar maceut i cal
formul ati on may be admi nistered for 30 inhibiting a pathol ogy of estrogen
deprivation syndrone, and where the pharmaceutical fornulation conprises a

conpound of fornula I(a): Formulation Examples

The following formulation examples are illustrative

S

25 only and are not intended to limit the scope of the
present invention in any way.

Formulatiop 1: Gelatin Capsules
Hard gelatin capsules are prepared using the
30 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




13 "May 2002 38 Rs S. ( ~~~/ R z(a); where: S Rs and R are
I ndependently hydroxy or nmeGhoxy; or a solvate thareof; and a conpound of
the fornula: y OH' HO HO 7. 0 or a solvate thereof. 16. An article of
marruf actt~re according to Caim 15 which conprises 0.001 4¢ ﬂ%&FkGUb a
conpound of forntula 15 I1(a), or a solvate thereof, and 59 to . 999 ng of
a conpound of the formu~,a: 0 O/ OH' HEE HO or a solvate thereof. 20 17.
An article of manufacture according to Caim 16 where the conmpound of
:fornmula z(a) is 2-(4-hydroxyphenyl) -6-hydroxybenzo(b~th3. ophene, or a
sol vat e thereof. 18. An. article of manufactur cordin i m217
wherein said path§$8g§°F§u§§Fé880&&QW§ m@ylbéiéﬁhﬁgéﬁ 1h coﬂpigaﬁéé

with the reasonable variations provided.

5 Formulation 2: Tablets

A tablet formulation is prepared using the
ingredients below:

Ingredient Quantity (mg/tablet)
Compound of formula I 0.001 - 200
Cellulose, microcrystalline 200 - 650
Silicon dioxide, fumed 10 - 650
Stearate acid 5 - 15

10 The components are blended and compressed to form
tablets. '

Formulation 3: Tablets
Tablets each containing 2.5 - 1000 mg of active
15 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
Magnesium stearate

Talc

The active ingredient, starch, and cellulose are
passed through a No. 45 mesh U.S. sieve and mixed
20 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
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Compound of Formula II 59 -59.999
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4

(as 10% solution in water)

Sodium carboxymethyl cellulose

Magnesium stearate 0.5

Talc 1 N

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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3. A use according to Claim 2 where the pathology

20 of estrogen deprivation syndrome i& osteoporosis.

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

25 S. A use according to Claim 2 where the compound

of formula I is a compound where R and Rl are
independently hydroxy or methoxy, or a solvate thereof.

6. A use according to Claim § where the compound

30 of formula I is a compound where R and Rl are bhoth
hydroxy, or a solvate thereof.

7. A use according to Claim 2 where the female
human is peri- or post-menopausal.
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T @A0%HE ()hyggoxyﬁpmeaab]thlophene 2~ (4-hydroxyphenyl) -6-
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25

30

methoxybenzo(b] thiophene;

methoxybenzo[b]thiophgne;
hydroxybenzo{b]thiophene;

2+ (4-isopropoxyphenyl) -6~
2-(4-isopropoxyphenyl)-6-
2-(4-methoxyphenyl) -6~

isopropoxybenzo{b]lthiophene; 2-(4-hydroxyphenyl)-6-
isopropoxybenzo[b)thiophene; 2-({4-acetoxyphenyl)-6-

acetoxybenzo([b] thiophene;
acetoxybenzo[b] thiopheane;
methoxybenzo([b]thiophene;
hydroxybenzo[b] thiophene;
acetoxybenzo(b]lthiophene;
hydroxybenzo{b] thiophene;

2~ (4-methoxyphenyl) -6-
2-(4-acetoxyphenyl)~6-
2~ (4-acetoxyphenyl) -6-
2-(4-hydroxyphenyl)~6—
2-(4-benzoyloxyphenyl) -6+~
2= (4-benzoyloxyphenvl) -6~

benzoyloxybenzo(blthiophene; 2-(4-cyclopentoxyphenyl)-6-

hydroxybenzo (bl thiophene;

2= (4-hydroxyphenyl)-6-

cyclopentoxybenzo (bl thiophene; 2-(4-«cyclopentoxyphenyl) -
6-cyclopentoxybenzo(b]lthiophene; 2-(4-butoyloxyphenyl)~6-

hydroxybenzo [b] thiophene;
acetoxybenzo(b)thiophene;

and 2-~(4-cyclopentoxyphenyl)-6-
or a solvate thereof.
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9. A pharmaceutical formulation comprising a

compound of formula I:
OO
R S
I

5
where:
R and R' are independently hydrogen, hydroxy,
10 C,-C, alkoxy, OCH2Ar, 0CO(C,-C, alkyl), OCOAr; and
Ar is phenyl or substituted phenyl; or
a solvate thereof;
and a compound of formula II:
15
II;
20

where:

i R? and R3 are independently hydrogen, C,-C, alkyl,
CO(C1-Cqg  alkyl), or COAr;
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12. 2 formulation according to Claim 11 comprising
0.001 to 1 mg of the compound of formula I, or a solvate
20 thereof, and 59 to 59.999 mg of raloxifene hydrochloride.

13, A formulation according to Claim 12 comprising
0.001 to 0.1 mg of the compound of formula I, or a
solvate thereof, and $9.1 to 59.999 mg of raloxifene
25 hydrochloride.

14. A formulation according to Claim 9 where the
compound of formula I is a compound selected from the
group consisting of: 2-phenylbenzo(b]thiophene; 2-(4-

30 hydroxyphenyl)benzo([b]thiophene; 2-(4-
methoxyphenyl)benzo[b]thiophene; 2-(4-
acetoxyphenyl)benzo (b} thiophene; 2-(4-
benzoyloxyphenyl)benzo (bl thiophene; 2-(4-
isopropoxyphenyl)benzo(b]thiophene; 2-phenyl-6-

35 hydroxybenzo(b)thiophene; 2-phenyl-6-
methoxybenzo (b) thiophene; 2-phenyl-6-
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i sopropoxybenzo[b] thiophene; 2-phenyl-6-

acetoxybenzo [b] thiophene;

methylbenzoyl)oxybenzé(b]chiophene; 2- (4-hydroxyphenyl) -

2-phenyl-6~(4-

6-hydroxybenzo(blthiophene; 2-(4-methoxyphenyl)-6-

methoxybenzo (b] thiophene;
hydroxybenzo [b] thiophene;
methoxybenzo[b] thiophene;
methoxybenzo (b] thiophene;

2~ (4-methoxyphenyl) -6~
2~ {4-hydroxyphenyl) -6-
2- (4-isopropoxyphenyl) -6~
2~ (4-isopropoxyphenyl) -6~

New' h Root

hydroxybenzo [b] thiophene; 2-(4-methoxyphenyl)-6-

10 isopropoxybenzo{b]thiophene; 2-(4-hydroxyphenyl) -6~
isopropoxybenzo [b] thiophene; 2~(4~acetoxyphenyl) -6-
acecoxypenzo [p] thiophene; 2-(4-methoxyphenyl)-6-
acetox&benzo[b]thiOphene; 2-(4-acetoxyphenyl) -6-
methoxybenzo (blthiophene; 2-(4-acetoxyphenyl)-6-

15 hydroxybenzo(b]thiophene; 2-(4-hydroxyphenyl)-6-
acetoxybenzo[b)thiophene; 2-(4-benzoyloxyphenyl)-6-
hydroxybenzo (b] thiophene; 2-(4-benzoyloxyphenyl)-6-
benzoyloxybenzo [b]thiophene; 2-(4-cyclopentoxyphenyl)-6-
hydroxybenzo [blthiophene; 2-(4-hydroxyphenyl)-6-

20 cyclopentoxybenzo(blthiophene; 2-(4-cyclopentoxyphenyl)-
6-cyclopentoxybenzo(b]thiophene; 2-(4-butoyloxyphenyl)-6-
hydroxybenzo [bl thiophene; and 2-(4-cyclopentoxyphenyl)-6-
acetoxybenzo(b]thiophene; or a solvate thereof.

25 15. An article of manufacture comprising packaging
material and a pharmaceutical formulation contained
within the packaging material, where the packaging
material comprises a label which indicates the
pharmaceutical formulation may be administered for

30 inhibiting a pathology of estrogen deprivation syndrome,
and where the pharmaceutical formulation comprises a
compound of formula I(a):
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(D<)
R 3
I(a);
where:
5 R' and R' are independently hydroxy or methoxy; or

a solvate thereof;
and a compound of the formula:

10
or a solvate thereof.

16. An article of manufacture according to Claim 15
which comprises 0.001 to 1 mg of a compound of formula

15 1I(a), or a solvate thereof, and 59 to 59.999 mg of a
compound of the formula:

Q
WO
Hc)S\ OH Dwml

or a solvate thereotf.

20
17. An article of manufacture according to Claim 16
where the compound of formula I(a) is 2-(4-hydroxyphenyl)
-6-hydroxybenzo(b}lthiophene, or a solvate thereof.
25 18. An article of manufacture according to Claim 17

‘wherein said pathology is osteoporosis.



