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-2- There are an estinmated 25 mllion wonen in the

United States alone who are afflicted with this disease. The results
of osteoporosis are personally harnful and al so account for a |arge
econom ¢ | oswalemsores chronicity and the 5 need for ext eRETAIBITAHAH4| ong
term support (hospitalization and nursing home care) fromthe

di sease sequelae. This is especially true in nore elderly patients.
Addi t+i onal | y, al t hough osteoporosis is not generally thought of as a
life threateni ng condition, a 20%to 30% nortality rate is related

10 wi t h hi BENZQETIQIENES .o FREMULATS NS, CONTRANGHG nt Ae MFTHODS

this nortality rate can be directly associated with post- menopausal -

ost eopor osi s. q&%@g_%ssue in the bone to
t he effects of post-neno t he trabecul ar 15

bone. This tissue is often referred to as spongy or cancel | ous bone
and .is particularly cormg riaveshtienar rbhates to tRadsieias hegbone (near the
joints) and i ehra The trab lar tissue is
characteri zeoﬁ%é%gﬁéugl %n%f organ& st r kfrg % Q R Th %%gconnect W th
each ot her, a%ewthlqsé}qnea§osmun§5e ybllr:h and t!%ﬁ%‘él cEPXithe treatumenthi ch
makes op the \E&ﬁkled’u§ Wé‘daﬁ:%laﬁ.ﬂd(i@ati@#ssﬂaéécﬂitédil&mbﬂm%oﬂu S ]

i nt er-connect r rabe iLves |later ort to the
outer corti ca‘ﬁgmggh\{%)aur eg;é’r?%og'% (%I;ll Fs oc?ﬁ‘éeﬁa%r atment #MLhani cal
strengtf of tPEeHWRLAT. st Thet &P@enrﬂnomﬁrmgr rehphop e dPhamaemtiicsils,

it is, prinareépositeiomi, resorption and | oss of the trabecul ae which
| eads to the failure and fracture of bone. In light of the |oss of
the trabecul ae in post - rrenopausal wonen, it is not surprising that

t he nost common fractur€ e ik AR o MEAYR h bones which are

30 hi ghl y dependent on trabecular support -e g., the vert ebr ae,

t he ne of the wei ght [l bone such. as d he

f ore- a?%n | ndeed, hip ng:c °s&8l aﬁggr%Pﬁétﬁr%gou%n%lf glsea%/eesr t‘é’iﬁ"ﬁi
crush fract ur¥sisg Exem Idlm§ stipdspimsnobutisdhich are qthaxsressized By
At this tine, cmémenanI13osts/v@fgmeainhgsa9§epﬁﬁﬂt volumd&Bt NEKlS disdfiralzent

grspgﬁgsgﬁggg?f’sﬁhéjﬁ PR R e hEss ana £854P Sy rbecg)rlleacgracrgm}eh%rsa@ﬁeand

failure of the skeleton to provide adequate structural

20 support for the body. 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 loss is generally

25 associated with an increase of bone resorption and formation.
However, the resorptive cycle is more dominant and the result
is a net loss of bone mass. Osteoporosis is a common and
serious disease among post-menopausal women.
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- 3- adm ni stration. Al though therapy is generally successful
patient conpliance with estrogen therapy is low primarily because
estrogen treatnent frequently produces undesirable side effects.

Bi s- phosphap@abgagrper apy i s successful in 5 treati ng ospegusinRRsés W th
few serious side-effects; however, it has no effect on the other
synptons related to menopause. Thr oughout

pr enenopausal tine, nost wonen have | esE®- i nci dence of cardiovascul ar
di sease than age-matched nen. 10 Fol | owi ng nmenopause, however, the rate

of cardiovascul ar Thereliaxenan estdmaeedsRbwhylihen adsmsn tin riiech t he
rate seen ighited stdBedl albdleS whdSaref a EQESEEEOﬂi@ﬁstﬁ§§”hiéégg%i t qyfhe

| oss of estrogen and, 1 n particular, To_the Ioss of ‘estrogen's
ability to TSt o Rsteoporesis aseurerspnaily Tharminl and mlso of
estrogen' s sdudurtty fioxr reedudrgiec esehbniiki Dods dGendts Vehtonicity laﬂaﬂftlh‘ﬁt Of)d,
but i den MWyl e h S e 4ypregul.ate t ow
donsi Ty 11 aer s b SplHser aad BhnbT LB RuEBEre | (rospilBlIRALE RS

chol est er oPUT&IdIS iRoMG ISpredsfregeihgppiaease sequelar hahisors ef f ect on

t he bi osyntdsgsicsiaiflyc hahestier moreaeddedly patheﬂtélenaiddﬁitaﬂofﬁl%hs on

car di ovasc Jﬁﬁﬂt P s € renort i n

literatur elgt q;glt pos,tcgteopo?or?ér?oﬁgurslgf: a&%;r’rgggﬁ}fei Lﬁtgo%é& oogfgna?r eap}ld‘?grrent

t herapy haJdikgatening qanditdrnsepurPRi prd3 PEvErEtakitabiedn ra ineiated
thoskd of with tip Hrermtaesuia e3takly WwoMén. esA rngafe \Waddd bft 0 be a
25 reas . r s _cqndition. _However. . si de-
effects ofqgggiggéﬁ%@éb a%g%%nF% h%?agggé%éﬁ%o?s%ﬁﬁﬁﬂﬁ%ﬂﬂﬁgqﬁ)pogi' many
woren, t hudeRORAUSH] (OREe@PeTeristhi s t herapy. An ideal t herapy for
this condition woul d e astgenlnebableWoissue in the aWHaARR W Sserum
lipid |evel dQe (o] u . devai,d of the side-effects
and rj sks 5??%%.at3ﬁ£§#%ﬁ g%??@égﬁge Lgtg?%%?%%@? £ Prie Vrabloulal Est rogen
depeient &SRGer s Thaspédisgney igr efen referred choicim, Shongya omaj or nedi cal

pr obl e][n i N camrerllopar tione ankly isdpartbeﬁmemté&x@aﬁ:&a&fed Iaﬂeratxyt%&ave t Of
sixty-five, [ ti Sk € e.in.ten chance o
enldts o%b%%e bone (%&?nt%e§?1\€|€$ P M 1rgrt% ve&:}re Irr?&rg@

devel opi ng Joreast cancer [ etine. edst s a
naj or the, §pdnsr- noreatrebertlasnbhssus el ¢haragteriged &y small
osteoid structures which inter-connect with each other, as
20 well as the more solid and dense cortical tissue which makes

up the outer surface and central shaft of the bone. This
inter-connected network of trabeculaé gives lateral support
to the outer cortical structure and is critical to the bio-
mechanical strength of the overall structure. In post-

25 menopausal osteoporosis, it is, primarily, the net resorption
and loss of the trabeculae which leads to the failure and
fracture of bone. 1In light of the loss of the trabeculae in
post-menopausal women, it is not surprising that the most
common fractures are those associated with bones which are

30 highly dependent on trabecular support, e.g., the vertebrae,
the neck of the weight bearing bones such as the femur and
the fore-arm. Indeed, hip fracture, collies fractures, and
vertebral crush fractures are hall-marks of post-menopausal
osteoporosis. .

35 At this time, the only two generally accepted
methods for treatment of post-menopausal osteoporosis are
estrogen replacement therapy and bis-phosphonate
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-4- di sability, psychol ogical trauma, and econom c |oss. A |arge
per cent age of wonen contracting this disease eventually die fromthe
effects of it, either directly or indirectly from conpl i cati ons,
e.g., netastywsoimote®ss of general health, or 5 col | at ereCT/UBF782464 fr om
therapeutic interventions, such as surgery, radiation, or

chenot her apy. A great d@%L of benefit has been achi eved

wi th.the use of hornonal | y-based therapeutic interventions. The npst
wi dely used therapy is the use of tanoxifen. The five-year 10 survi val
rate for wonedministbatoben. cAltihmmgh Hhetsmn is genergddnasiegrE§ fRApr oved

with this tfﬁa@p&nt F@&ﬁaﬁianééwmth escﬂd&&ﬁrcﬁe&raayswsvuw pﬁiﬁ&ri@?r[e”])
rate has not rrgroved

a exte t u even best
conbi nat i onsb?) se es‘:{?%%ﬁ nre’fﬁat?%edgﬁ r?]? é:&Fy,‘mH& g%ggﬁ
and/or 15 sidécebféctsipy, Bisreohasgharerue mhg;rm sisf sucgesiséndsins poor,

espetCI gllé } Ergaaéﬁfoa%éa@? he}ﬁe@ﬁs Ivzlnﬂg{ eﬁérwtsez@oeﬁ |s\6:dé—'&@f%cts, tls 2
rea nee Vv
%eed for the ‘E)‘?’%n% it i bn 1S ‘T‘fg %ﬁs% rf rFqT%e“rIPer SYmpEOgE %%g?%tﬁgeLXZO

I n response menopaus¢ear need for new pharmaceuti cal agents which
are capabl e of a'|eV'a?ﬁfﬁhéﬁﬁhéﬂﬁﬁ&d&ﬁbéﬁusal tlme,'%E%E @bindn have less

post - rrenopausal ndr o and. t he treatne es ro endent
cancers, the*P %é%ﬂ‘fe ?rHT“vEe‘?ﬁﬁ"%?rP %‘i}fe]% disdlse E&TH AF gﬁg g Bunds,
phar rré@eut i cCBblTowijms i henora e, howmzaoft,hamttmetdﬁ)d@rdnouasnglauch

conmpounds f ogis88s01 ik Nebmen slothPQri él?é%OQcH%%'tﬁ,thiean%BEEBH g/ UM
chol esterol |evels

n nhj bit estrqQgen-de end nt _cancer
T el L e TR SRaes BaY tann 1Tkea"RE ERE 168F 6 o1
a nitrogen iestreaepound, I:lexactzalttu.calm to r’cémjdtqscmcxff estgopeni’sity and an

i ncrease in éi:ﬁli)@slraéétﬁ’egulate tHe S evd I SE %@m@mqilla%cor@navﬁstﬁeat ral
and g?gerallgf In vivo, i nmon t hat

bl
ani ne: e zoen Aty PO RSHTIARY SE LiRigs aBoRat et of
t hei r met abohnderstobdxdrutt ievnidersce tta dat e dnddcatesh dhasme8brogenf gan

l'iving or ganhéﬂ&?ﬁpa@é | TR ALKy adéiﬁﬂtﬁr %fﬂi(&'nﬁ.nmqﬂe%&ptors int PReOXiPaLI ONn
of the nitrogen ads to corrpfg_ln‘lhgFﬁ (*1 ddl mnalFi gg (]):Io hcgll | ess
active or inaRtT¥ROEDAPTRRF (PRI TErC Aaait Y. °g ppears
to have some effect on the biosynthesis of cholesterol, and
20 other beneficial effects on cardiovascular health.

It has been reported in the_literature that post-
menopausal women having estrogen replacement therapy have a
return of serum lipid levels to concentrations to those of
the premenopausal state. Thus, estrogen would appear to be a

25 reasonable treatment for this condition. However, the side-
effects of estrogen replacement therapy are not acceptable to
many women, thus limiting the use of this therapy. 2an ideal
therapy for this condition would be an agent which would
regulate the serum lipid level as does estrogen, but would be

30 devoid of the side-effects and risks associated with estrogen
therapy.

Bstrogen dependent cancers, especially breast
carcinoma, are a major medical problem in women, particularly
between the ages of thirty-five to sixty-five. It is

35 estimated most women have a one in ten chance of developing
breast cancer in their lifetime. Breast carcinoma is a major
cause of mortality in women, as well as a cause of



- 5- parent bases; however, this is unpredictable and nust be

exam ned on a case by case basis (see: Goodnan and G|l man's “The
Phar macol ogi cal Basis of Therapeutics", 6th Ed., Macmi | | an Publ i shing
Co., NYC, Chap. 1, 1980). For exanple, 5 N- oxi dati on of the anti-cancer

conpounds t?ﬁ,%%@ﬁ@ al kal oi ds, | eads to biol ogical ingg?g§g@uﬁgsee

Barnett, C. et al., J. Med. Chem, 21(1), p. 88-96, I

Summary of the Invention 10 This invention provides _
conpounds of formula I [err] -4- 15 wher ei n
Rlerr] is hydrogen, hydroxy, C[err]-Clerr] alkoxy, 0

0 ldisability, psytB6ldgical trdihd)X i 'dedddiild @40/l ) a 1arge

-CI%(CIerr]b%&%%Engglg¥l bmé&xéghé¥écﬁf%é/¥his disease eventually die

from the effects of it, either directly or indirectly from
complications, e.g., metastasis, loss of general health, or

5 collateral effects from therapeutic interventions, such as
surgery, radiation, or chemotherapy.

A great deal of benefit has been achieved with the
use of hormonally-based therapeutic interventions. The most
widely-used therapy is the usé of tamoxifen. The five-year

10 survival rate for women with breast carcincma has been
dramatically improved with this therapy; however, the
longer;term survival (ten-year*) rate has not improved to the
same extent. Thus, even with the best combinations of
treatment modalities, e.g., surgery, radiation, and/or .

15 chemotherapy, the long-term prognosis for'patients is poor,
especially if metastatic disease is present. Clearly, there
is a great need for improved therapies and perhaps more
importantly a need for the prevention of the disease in the
first instance. - '

20 In response to the clear need for new pharmaceutical
agents which are capable_of-alleviating the symptoms of,
inter alia, post-menopausal syndrome and the treatment of
estrogen dependent cancers, the present invention provides
benzothiophene compounds, pharmaceutical compositions

25 thereof, and methods of using such compounds for inhibiting
bone loss/osteoporosis, in lowering serum cholesterol levels,
and for inhibiting estrogen-dependent cancers. '

It is well known in the organic chemistry art that
the oxidation of a nitrogen in a compound leads to a

30 reduction of its basicity and an increase in its polarity,
i.e., these compounds become more neutral and generally more
water soluble. In vivo, it is common that many amine-
containing drugs are oxidized to their N-oxides as a part of
their metabolism and excretion, as it is a common mechanism

'35 for living organisms to eliminate a basic compound. Often
the oxidation of the nitrogen leads to compounds which are
pharmacologically less active or inactive compared to their



wherein Ar is optionally substituted phenyl, or -OSOerr](Clerr]-Cerr] 20

strai ght chain al kyl); Rlerr] is Rerr], d or F

R3 and R4 are, independently, Cerr]-Cerr] alkyl or conbine to form
a A-Cerr] polynethylene or, together with the nitrogen to which

t hey are att waheofosr m nor phol i ne, and PCT/US97/02464
[err] 25 Xis -CHerr]-, -CHOH err]-, -0, or -C; or a
pharmaceutical |y acceptable salt or solvate thereof. WO
97/ 30709 PCT/ US97/ 02464

- 6- The present invention further relates to

phar maceut i c #atespbaseisensoweneni nEhgs ais ompredigiabils apdamust be | |

alone or in GeuRinG on W thset Ber caski ¥esiHo( L8k £NtGoodmad and Gilman's
Det ai | ed Desc,_r,lﬁ) L nv rrent

tion of the ntion . e
Davent s on 1 s T, eoRPacPiBaRELobRSys of Therapguticss bR ERy of
2-aryl - 3- ar oMactg-ldep Pubiishipg Go., NYC, @hamody) BAB8I[.bFor eppepdeani ne
N-oxi des, i . &-oxi@tsenPeEndhellnti-c@hcéf! BlipbundsAlthd Shida hakallbeas,

treatment or .prevention of . ._0Sleoporosis, erlipidena, and
estrogen depdii@ait aﬁ&gﬁg,glcal 1na‘é§b‘é£ﬁ°‘él Fi/e Tg?gt["ect cery - et'al.,

In the above J.oMed-aCheme .t @1l prr88€Per r1SZ 8 kyl " represents a
straight or branched al kyl chain having from1 15 to 6 carbon atons.
Typical Cerr]-Clerr] alkyl gr iocl ud rre&h¥l et hyl, n-propyl,
and n-butyl. The term"(err]- epresents groups such
as rret-bey, et hoxy, n-propoxy, afd n- but oxy.

Optional Iy substitut edrRianyhviefiehytesrohedyd ctihds ofPERRMu18UBRSti tut ed
once or twice with (Jerr]-Clerr] alkyl, (err]-Cerr] al koxy,
hydroxy, nitro, chloro, fluoro, or tri(chloro or f|(?JOI’O) met hyl .

Wien R3 and R4 forma C4-C6 pol ynet hyl ene, such i ngl udes

tetranmet hyl ene, pentanet hyl ene and hexanet ,- e. 001{2CH2'—1i3’R3
R4

15 (I)

wherein Rl is hydrogen, hydroxy, C1-C4 alkoxy,
0

~0-CO(C1-Cs alkyl), -0C-(Cy-Cg alkyl), ~Ob-0-ar, -Ob-ar,
wherein Ar is optionally substituted phenyl, or -0802 (C4-Cg
20 straight chain alkyl);
R2 is Rl, c1 or F;
R3 and R4 are, independently, C1-C4 alkyl or
combine to form a C4-Cg polymethylene or, together with the

nitrogen to which they are attached form morpholine, ' and
O
]

25 X is -CH2-, -CHOH2-, -0-, or -C~; or a
pharmaceutically acceptable salt or solvate thereof.



25 Wth the nitrogen to which they are attached then, R3 and R4
formfor exanple, pyrrolidino, piperidino, and hexamet hyl enei m no.
The term "sol vatet represents an aggregate that conpri ses one or
nore nol ecul es of the solute, such as a 30 formula | compound, with a
mol ecul e ofysghNE0s The terminhibit is defenosooiass -
Include its generally accept ed neaning whi ch i ncl udes prohibiting
preventing, restraining, alleviating, |l i-orating, slow ng,

st oppi ng or reversing progression, or sé ‘erity, or such 35 action on a
resultant synptom As such, the present I nvention includes both
medi cal therapeutic amdlgﬂesent invemtiyina ure hednrailateat ton, as

appropri at ha rmac compositions contalnln a co o na of formula
Préferred compoun s atlhe qrrent rvent] g mF H

[ 2- (4- hydr dxy FHERA F%%M&‘}E‘éﬁi@?bﬂlﬁpeﬁtéﬂﬂ FCHVE[ zngfedlentS-
p|per|d|nyI)ethoxy]phenyl]nethanone N- oxi de,

[ 2- (45 hydr oxyphenyl') - 6 a4 be

pi peri di nyl ) et hoxy] phenyT | Y

[ 2- (4- hydr oxyphenyl) - 6- hydroxybenzo[b]thlen 3-yl]1[4-[2-(I-

pi peri di nyl ) et hoxy] plmy |dureich@nd nitemtiid® is related to the discovery

iR L SRR WY RIS i, o -

[ 6- hydr oxy-BR epqalﬁarq omepa RERyEp NeReifps2- f42., the compounds

hydroxypherys )ﬁdmm?[ .t liazealoiwaﬁd} @ord@he treatmentTbe ppePenvilon obf tCI he

current inv t r p I t | i dati on

of the bas) ﬁ%«*—.o%éoeﬁl%}? rpek 1 demia; REEPALRYoRUn| REpBRaERL| LEn ORI
espec1a1 Y breast cancer.

In the above formula, the term *C;-Cg alkyl"

represents a straight or branched alkyl chain having from 1

15 to 6 carbon atoms. Typical C1-Cg alkyl groups include methyl,
ethyl, n-propyl, and n-butyl. The term "C1-C4 alkoxy?®
represents groups such as methoxy, ethoxy, n-propoxy, and n-
butoxy. '

Optionally substituted phenyllincludes phenyl and

20 phenyl substituted once or twice with C3-Cg alkyl, C31-Cy4
alkoxy, hydroxy, nitro, chloro, £fluoro, or tri{chloro or
fluoro)methyl.

When R3 and R? form a Ca-Cg polymethylene, such
includes tetramethylene, pentamethylene and hexamethylene.

25 With the nitrogen to which they are attached then, R3 and R4
form for example, pyrrolidino, piperidino, and
hexamethyleneimino.

The term "solvate*® represents an aggregate thét
comprises one or more molecules of the solute, such as a

30 formula I compound, with a molecule of solvent.

The term inhibit is defined to include its
generally accepted meaning which includes prohibiting
preventing, restraining, alleviating, ameliorating, slowing,
stopping or reversing progression, or severity, or such

35 action on a resultant symptom. As such, the present
invention includes both medical therapeutic and/or
prophylactic administration, as appropriate.



The conmpounds of formula Il can be made accordi ng 20 to established

procedures. Conpounds of formula Il, where X Is -CO, can be
prepared by the proceedures detailed in U S Pat ent Nos. 4,133, 814,
4,418, 068, and 4, 380,635, all of which are incorporated by reference
her ei n. WO 97/30709 In general, the process starts with S97/0
benzo[ b] t hi ophene having a 6-hydroxyl group and a 2-(4-

hydr oxyphenyl) group. The starting conpoupd is protected, acyl at ed,
and deprotected to formthe forrmula Il conpounds. WO

97/ 30709 PCT/ US97/ 02464 |

- 8- Exanpl es ofPuefengnesh soapcsmdst ofushec 6HpEEREsIAYEBE8Ti ded i n
the U S. patesdpudk scussed above The forrmula |1 conpounds

Goscri bed | ni4 4 infarsyongsti SeS pacilsAABLTR: R el 3 B ERRASL2 Bya D1 ROGS
5, 482, 949, plperldmﬂyikﬁthMﬂuﬂPheﬂmld@@ﬁb@m@@@dNb9xF€Perence her ei n.
Modi fi gationgat @4%&@&@@: 1*)%%@1-0&%@%@%@&1&@ 3-yl} {4a¢Renmndat e

reactive functionaljti S e

nodi fi cati on@*RBt ?%9&)%#?%§;é§9 Fﬁthfﬁone ﬁb%%lag §¥§r°§§§§r%a.ned by,
t hose sklIleﬂ2rh4th&ﬁknxynhenyl) -6-hydpervbesretbdthjen-3-y1) [4-[2-¢bmpounds
of formula I} é“f’f‘dﬁlﬁﬂéthdﬂi’[]%ehyl methdad N-BRYde be prepared by

Ittr}gof:)gcr:gteceig g ?‘g’g’légfd%e[rzel(i pf?erN%lﬁP’lléfe hoxyigﬁggg%g]v‘? ?%e car bony|
to théocarblmethozwmhenyl)]bdnnqﬂhﬁthmwnheaewﬂknynéﬁe may be acconpli shed
st ep-W Se Or [g-hydroxy-3-[4-[2- (1-piperidinyl)ethoxy]phenoxy]-2-(4-
hydroxyphenyl) lbenzo[b)thiophene-N-oxide
The compounds of the current invention (formula I) are
prepared by the selective oxidation of the basic nitrogen of
15 the compounds of formula II, below. ‘

3
P R
Ocnzcnz -N
~
R‘

IT

The compounds of formula II can be made according
20 to established procedures. Compounds of formula II, where X
is -CO-, can be prepared by the proceedures detailed in U.S.
Patent Nos. 4,133,814, 4,418,068, and 4,380,635, all of which
are incorporated by reference herein.
In general, the process starts with a
25 benzo[b]thiophene having a 6-hydroxyl group and a 2-(4-
hydroxyphenyl) group. The starting compound is protected,
acylated, and deprotected to form the formula II compounds.



fromthe carbonyl to the nmethylene in a single step. The

carbonyl conmpounds of fornula Il can be reduced to the carbinol with
Li AlH4, NaBH err], or the like in appropriate 20 sol vents such

chl orocarbons, THF, ether, etc. at tenperatures of 0-30[err]C. The
car bi nol n%%o.;ogduced to the nethyl ene wi t h al kylgdrrespen2488d
trifluoroacetic acid, e.g. triethylsilane, in appropriate solvents
such as, nethyl ene chlorlde or THF at anbi ent tenperatures.

Al ternatively, the 25 car bonyl corrrjéﬁnd may be reduced directly to the
met hyl ene by using LiAlH err] in a high boiling solvent such as

propyl benZ@:&amples ofathéeﬁfegafﬁmaéﬂrsasch compounds ar&oppeuddedoin
descri bed FREDSS-pReteRcs iRl SBRIES | OV 0o Do ated by
refence, herein. BrThel formuda ]| compounds,shisihperi 6pREAEYILAChr omi nat ed
on Ehe 3- p@%ﬁbtgnorTBhifonates 18P b &l Eprt Spait e IAC akthpds pesaeibde in

con n| ng u er e I @n n I oNns.
O a2t on B8 EREC AP 056103 bhe CF abdy1 N 74 FB45 RRY B1aaN6kS,

3-aryl met hgachi @8- vharh 3% 1RCOTRAPRD %freferencef mna | |s

acconpl i Sh%d@.ﬁflbﬁ@l&ﬁg 86 €hé UéEo@QLkﬁé’Mﬁods may beOhelcegBsrof tblerr]Jerr]

with a co-solvent _s as tha or L. WD 97/ 30709
PCTfUSQ?lOffg mmodag reac P ctionalities of parpgpu?ar et hanol or

hal ogenat e@‘-@?&ﬁ-&@&ﬂbéns.SuFiéa%defP-@@fhieFms oreplide both appasepkat®i on nmay
range f roma@abh:%aal ?gageawa_enéaf BP0 edde (skilled iandhenagrakion from1l

to 72 hours, It .sh not ed t hat care nust be taken in sel ecting
the oxidi zPkg2 g Wt 5 many commonly used agents, e.
Ccrgerr], Kvhoa! OE‘EGUPﬁé pfkEormula II;whewe HfisoxCHezi Y t‘ﬁgoﬁrt rBFen can

not be usege Iregarta_aexsy the préBébfuiés W&t v tihe usil f BatOofol he
benzo[b]thloQ a n1|der qgnt ch_as err C{err] i's

n
preferred. Sy %'p%ga o?"ﬁ§‘ﬁh is mcmf)?% ion O T he Co B 55?\‘ § of fernmula I
usi AP t hi s Braefly,predugtienapé Fh%t@%lrwiohv to the Carme'l: ange| ow ar e

exanpl es offurtepr epatakl ﬁétﬁ;f'léﬁé ma be %mwm%mﬁ kteepulvask. ofhey are

presented for th pur tratlon n no way is
consi dered 't f?: ggﬁnyl to th? t}%%uf%n%fn% hi s glﬁ an'SH
The carbonyl campounds of formula II can be reduced to

the carbinol with LiAlH4, NaBH4, or the like in appropriate

20 solvents such chlorocarbons, THF, ether, etc. at temperatures
of 0-30° C. The carbinol may be reduced to the methylene
with alkylsilanes and trifluorocacetic acid, e.g.,

triethylsilane, in appropriate solvents such as, methylene
chloride, or THF at ambient temperatdres. Alternatively, the

25 carbonyl compound may be reduced directly to the methylene by
using LiAlH4 in a high boiling solvent such as propylbenzene
at reflux temperatures.

Compounds of formula II, where X is -0-, may be prepared
by the proceedures described in U.S. Pat. No. 5,488,058,

30 which is incorporated by refence, herein. Briefly, a 2-arvyl
benzo(b] thiophene is brominated on the 3-position. This
bromide is displaced by a phenoxide containing the basic
side-chain under Ullman reaction conditions.

Oxidation of the nitrogen on the 3-aroyl, 3-

35 phenoxy, or 3-arylmethyl side-chain of the compounds of

formula II is accomplished by the use of dilute agueous
solutions of H202 with a co-solvent such as methanol or



15 Bmmﬂel [ 2-
(4- Hydr oxyphenyl ) - 6- hydr oxvbenzo[ b]thien-3-yl] [4- [2- (1-

pi peri di nvl) et hoxyl t henyl ] met hanone N- oxi de 20 Two grams (4.23
mol ) of [2-i4- dr oxyphenyl ) - 6- hydroxybenzo[b]thlenpé@mggﬂﬁmﬁZ (1-
pi perdinyl)e enyl ] met hanone was di ssolved in 150 nL of

refluxing Et OH and 15 nmL of 30% aqueous Herr](Jerr] was added. The 25
reaction mxture was refluxed for eighteeB~hours, then checked for
conplreteness by tlc. An additional 15 nL of 30% Herr]Jerr] was

added and tngeheagt ' Op HRPoSLAANES KPRLOM BUH [ Meaction caﬁdaddbhsomk

ei ght een hours at

ux tenperature, The reactég g %ha
cool and thetVbFaFPFEtkﬁ?v%ﬁYsrﬁﬁﬁ% m anbient FETRMFTAFEEST 5P OR° i n vacuo
The. crude nuabAdi #h dagation from Hitss ol diburs CHE [shonufldabhe paredt thakd

with water. Iheg geﬁi]taﬁen 1n|§¥fﬁcﬂfﬁbckﬁé“hﬁ%ﬁﬂalbbr%bbﬁﬂ LAROEBA:

anhydrous Nal[err] err evaporat e ess y ed
1590 ng of t K8 FP Y use‘anib%%was gagm g‘g‘ié%/el UMD gﬁ‘? %gi‘

WO 97/ 30709 capable of oxidizing the nitrogen can nqujﬁeugga@gzgsnce they
- 10- woﬁyg 9[)8;{{3{513 %%Qi@&f]éf the Gdrfd [Hi*hidphbhe . 2hus /. 43

Sfer}]]4z|sz hmﬁéerlﬁyené §§c{:dasJ£%qz,& F%@re%exgge%( JE:?S%H% S ofOehe (dd

4.54 (t, J= ZBtapaHht18n7éf(theJGdhpQuﬂﬂ$ of8. B8&iua AHusifg thig. 16 (n] ZFD

1.72 3 m e=490 (M) FD Ka: 6.28
Aopar &8 Vi BroFSluGH afe) jiste dy%ew 02490 (M) pKa: 6. 2

{66% %& . % %g silica gel
CHCl [err]-MeOH (19: 1) 89}9‘}’ are exgpples Qf é%sf%?a‘ﬁ—a't@ﬁé’ ©2.76
Found: C, 66céfpolndsOcf fobmGRa N, 2THéy are @mesduifest foxOtder p8rposkerr] O

Examml e 2 of illustration and it in no way is considered to be limiting

the scope of this invention.

15

20 :

Two grams (4.23 mmol) of [2-{4-Hydroxyphenyl)-6-

hydroxybenzo[blthien-3-y1l] [4-(2-(1-
piperdinyl) ethoxy]phenyl lmethanone was dissolved in 150 mL of
refluxing EtOH and 15 mL of 30% agueous H202 was added. The

25 reaction mixture was refluxed for eighteen hours, then
checked for completeness by tlc. 2an additional 15 ml, of 30%
H202 was added and the reaction was allowed to continue for
an additional eighteen hours at reflux temperature. The
reaction was allowed to cool and the volatile solvents were

30 removed by evaporation in vacuo. The crude material was re

dissolved in CHCl3 and partitioned with water. The CHC1ls3
layer was dried by filtration through anhydrous Naz504 and
evaporated to dryness. This yielded 1590 mg of the title
compound as a light yellow amorphous powder.



[ 2- (4- Met hoxyhenyl ) - 6- mat hoxvbenzo[ b] thien-3-yl][4-[2-(1- 15

pi peri di nyl) et hoxyl phenyl ] met hanone N- oxi de 1190 ng (2. 38

mol ] [ 2- (4- Met hoxyphenyl ) - 6- nmet hoxybenzo[ b]t hien-3yl][4-[2-(1-

pi peri di nyl) et hoxy] phenyl ] met hanone was di ssolved in 100 :

et hanol aﬁ%P of 30% Herr](err] was added. The regk’tcl%g'ﬁ9‘”02494f

m xture turned cloudy, but cleared after several hours. The reaction
was allowed to proceed for 72 hours at -aibi ent tenperature. The
reaction mxture was evaporated to dryness and extracted into 100 niL

of EtOAc. The Et QAc_sol ution was 25 washed wi t Iyt uequs. . Nal co
and dried D§MRi |t {RGIFTDMSO-A6); /o ddh sé&ydTr’%k'Ng["&rr]gS&Begg}. Jﬁé?éne was
adfieg and ]EIE),SOHM ofd, J=1Hz,alﬂmvxecv.ug qmsmlskﬂzzefzm,'-ﬁoberr(th- A tgn
solid was filtgr angd _ riedqyi Rl 0 o e (i t hegmuampound.
30 PNRZ&J‘E%]ZS'I rleZEn]tszﬁ iR t'hgqgr%p(?sfeglg’tnrzlzdctzgi?é 6.68 (hl(/lS!:] 3?25501 '
(M16 FD 2H), $i&d (% FFHim=2H)  S6%IDNL), J=2Hz, RH),030638si(m c4Hyel
CHO [srr]-MeCte (&R, PEXV/V)72 (m, 3H), 1.48 (W) 9730709

PCT/ US97/ 02464 -11-
Exanpl e 3 Zélg m/e=4%°2-w{+4?- I%r oxyphenyl ) - 6- hydr oxybenzo&b] t hi en- 3- gl ]
[4-[2-(N,NPKa: 6.28 Apparent @odionlpat WeighShdapm) net A8AoNE6R- BXFde 5

2000ng (4. BVg Mol Q.08 di%ilch hedr cHOQIRSMEOR §19:1) (v/v)

hydr oxyben b] thien-3-yl 11 4-42-(N, . . .
di et hél ) et f\%‘(’ p ae]%fl ] néé’t héaénl'oa[rfe Hx(maé\’l-o?i:igscl)\]'vgd n F(?bmr%: of 66'4'6’rr11531f hanol

and 1B ni oF - 806N &% 1€ er r [C2RAR2 7ARES] .- P2 reaction was 10 allowed to
proceed for eighteen hours at anbient tenperature.
) Example: 2
. —{(4= 6= =3= [4-f2-(1-
15 . i dinvl) et] 1o} 11 } _oxide

1190 mg (2.38 mmol) ([2-(4-Methoxyphenyl)-6-
methoxybenzo[blthien-3yl] [4-[2-(1-
piperidinyl) ethoxy]lphenyl )methanone was dissolved in 100 mL
20 of methanol and 30 mL of 30% H202 was added. The reaction
mixture turned cloudy, but cleared after several hours. The
reaction was allowed to proceed for 72 hours at ambient
temperature. The reaction mixture was evaporated to dryness
and extracted into 100 mL of EtOAc. The EtOAc solution was
25 washed with dilute, agqueous Nalco and dried by filtration
through anhydrous NazS04. Hexane was added and the solution
allowed to crystallize at -200 C. A tan solid was filter and
dried, yielding 720 mg of the title compound.

30 PMR: consistent with the proposed structure
MS: m/e=501 (M-16 FD
pKa: 6.39 amw=517 (66% DMF)
Rf: 0.07 silica gel CHCli-MeOH (19:1) (v/v)



The reaction m xture was evaporated to dryness and re- di ssolved in

100 mL of EtQAc. The Et QAc sol ution was washed with water and dried
with Na[err]SJ err] and evaporated to dryness. This resulted in

obt ai ni ng 11 gg,aé), the title conpound as 15 tan anor ph

PMR  consi sten? t he proposed structure VB: rﬂe g%"%mg and
462 (M 16) FD pKa: 6.15 amw=498 (66% DVF) Rf: 0.14 silica
gel CHO [err]-MeOH (19:1) (v/v) 20 -11-

Exanpl e 4

[ 2- (4- Hydr oxyphenyl ) - 6- hydr oxybenzo[ b] gRager -1 ][ 4-[ 2- (1-

nor phol i no) et hoxyl phenyl ] met hanone N-oxi de 25 1100 ng (2.23

mol ) of [2-(4- Hydroxyhenyl) 6- hydroxybenzo[b]thl en- 3- yI][4 [2-(1-

nmor phol i no) et mart BV N-

met hanol and 30 L of 1Q$(di3RA )eanaddesie nEERSHAAE NAS S al | oned
to procged for eighteen hours at anbient terrperature The reaction
was cheCked by tlc and an additional 10 ni of 30 Y Herr](err] was

added. The reacti o20@Rmo cEhtInmewlfloofar 2~ (4-Hydraoxiphemesl ) -e4-ght een hours.
The reaction mdg&%;:%[hb] thlene.\ga.[;}qr]qt‘;eqthl\,dﬁyness and re dissolved in
)

100 nmL of Et%c %Q‘Fon was washed with dilute, aqueous
Nadl and Ferr LI et ] FP6r HER I ARSI Sfhind: yAfe| ded

460 ng of thé“??h#@k(ﬁ&ﬁ)dﬁdndsoéf B8% HpOppwassagdedler . The reaction was WO
97/ 30798 allowed to proceed for e:.ghteen h%ufg y%le%ﬁ:&kem%atmrg_,élgz

-12- ,Em: Consistent with th ropose ucture
(M+) and 475 TeJeFgon mixtuze wag GXaEPFPEadg‘é? BRmeSs gndvemt (19: 1)
(v/ V) 5 dissoived in 100 mL of EtOAc.Ex@h®lEBtdic solution was washed

with water and dried with Na2504 and evaporated to dryness.

This resulted 1n obtalnlng 1150 mg of the title compound as
15 tan amorphous powder

PMR: consistent with the proposed structure

MS: m/e=478 (M+) and 462 (M-16) FD

pPRKa: 6.15 amw=498 (66% DMF)

Rf: 0.14 silica gel CHC13-MeOH (19:1) (v/v)

20
Example 4
L2-(4-Hvdroxvohenyl) -g-hvdroxvbenzo(blthien=3-y11[4-[2-(1-
morpholing) ethoxviphenyllimethanone N-oxide
25

1100 mg (2.23 mmol) of [2-(4-Hydroxyphenyl)-6-
hydroxybenzo[b]thien—3-y1][4—[2—(1—
morpholino)ethoxy]phenyllmethanone was dissolved in 50 mL. of
methanol and 30 mL of 10% H202 was added. The reaction was

30 allowed to proceed for eighteen hours at ambient temperature.
The reaction was checked by tlc and an additional 10 mL of 30
% H202 was added. The reaction was continued for an
additional eighteen hours. The reaction mixture was
evaporated to dryness and re dissolved in 100 mL of EtOAc.

35 The EtOAc solution was washed with dilute, agueous NaCl and
dried with Na2S04 and evaporated to dryness. This yielded
460 mg of the title compound as a tan amorphous powder.



[ 2- (4-n-Butyl sul fonoyl phenyl ) - 6- n-

but yl sul f onoyl benzo[ b]thien-3-yl] [4- [2- (1-

pi peri di nyl) et hoxyl phenyl ] met hanone N- oxi de 10 1250 ng (1.27
mmol ) of [2 tyl sul f onoyl phenyl ) - 6- _
n-but y! sul f‘8§?3’>/i’?7 zo[ b] t hi en-3-yl ][ 4-[2-(1- PCT/USI7/02464

pi peri di nyl) et hoxy] phenyl ] met hanone was di ssolved in 125 nL of MeOH
and 25 nL of EtOH and 30 nL of 30% H er+]Z}err] was added. 15 The
reaction was allowed to proceed for eighteen hours at anbi ent

tenperature be et#]@ dryness and
rerrgl ssol vegmli-n 1%%&%#9{&1%}@&{ sﬁoé%%ég%qutc OFGtion was washed with
water and d¥fedeThoaBe M-1&)afB ated to dryness. This resulted
in 390 ngy oRft he0t04|2illca gehcﬂﬁmlmddeﬁﬂ a%ad )arteyphous powder.

PMR consistent with the proposed structure M5: nmfe=730 (M+) and 714
(M 16) FD Rf: 0.16 silica gel CHO[err]-MeOH (19:1) (v/v) 25
ExanmpPe6 [ 2- (4- HydroxypheMdroxybenzo[ b] t hi en-3-yl] [4-
[2-(1- pi peri di nyI )et hoxy] phenyl | met hanol N-oxi de 30

A solution was prepared g Q 1

(4 Hydroxyphenyl ) - 6P ddy

pi peri di nyl) et hoxy] pixmertid : ' 3 2Rhanéné R4 to
procggd for twenty hours at anbi ent terrperature The reaction

m xture was evaporated to dryness and triturated several times with
t ol uene. The protRRY %s”dﬂ%quvl)vaﬁjd? (4-n-butylsul fongy IHER700-6-

PCT(US97/ 024adutylsulfonoylbenzo[b) thien-3-y1] [4-[2-(113-
piperidinyl)ethoxy)phenyl]lmethanone was dissolved in 125 mL
of MeOH and 25 mL of EtOH and 30 mL of 30% H202 was added.

15 The reaction was allowed to proceed for eighteen hours at ‘
ambient temperature. The reaction mixture was evaporated to
dryness and re-dissolved in 100 mL of EtOAc. The EtOAc
solution was washed with water and dried with NajSO4 and
evaporated to dryness. This resulted in 390 mg of the title

20 compound as a tan amorphous powder.

PMR: consistent with the proposed structure
MS: m/e=730 (M+) and 714 (M-16) FD
Rf: 0.16 silica gel CHCl3-MeOH (19:1) (v/v)

25
Example 6
12-(4-Hvdroxyphenvl) -6-hvdroxvbenzo(blthien-3-v11[4-[2-(1-
i idi t hen hanol N-oxide
30

A solution was prepared of 10 mL of10% H202 and 100 mL
of MeOH. To this solution was added 476 mg (1 mmol) of [2-
(4-Hydroxyphenyl)—G-hydroxybenzo[b]thien-B—yl][4—[2—(1—
piperidinyl)ethoxylphenyl]lmethanol. The reaction was allowed
35 to proceed for twenty hours at ambient temperature. The
reaction mixture was evaporated to dryness and triturated
several times with toluene. The product was dried in vacuo.



This yielded 230 ng of the title conpound as a tan anor phous

powder .

PVMR. Consistent with the proposed structure. M5: me=492 (M) and

476 (M16) FD 5 PKa =6.41 EA: Calc. for

Cerr]Herr 'ﬁ:{ﬁ% -2Herr]O C, 63.7; H 5.87; N, 2.65 PCT/USODUZAG4 C,

63.13; H, 5. %) . 43. Exanple 7 10
r2-(4-.|—|ydroxvpheny| ) - 6- hydr oxvbenzo[ b]thien-3-yl] [4- [2- (1-

pi peri di nyl) et hoxyl phenyl ] met hane N- oxi aé3- A sol ution was
prepared of 20 nmL of 10% H err]derr] and 100 nL 15 of MeOH, to which

was added 15095 &0,{i1ddd B0 mgPfof] 2HeAtitle compound as a tan amorphous

hydroxyphenyl% % hydr oxybenzo[ b] t hi en-3-yl][4-[2-(1-
pi peri di nyl )% b ?( ] phenyl ] net hane. The reaction m xture was

stirred

at -anbi ent tEMBer FensiFtant weithy theuprorpsed structyfgetion mi xture
times with

evaporat ed tgsdr yRESS49N MBOUGRNA 7D (M-16)r iFpur at ed several

t ol uen T reaé:tu)n pr oduct was dried in vacuo at anbi ent
terrperature 'seVeral days Thi s i eI ded 1090 f7 t he it%e
compound as BAt arCakor p@RﬁjsCZBHZBNoiﬁ)vﬁiBro %Dél Fel r]%'6 .42
[err] (d, J=déinad4Hc, %6303 d.nIFHa; Nﬂ),z.a@. 7-38 (d J=lHz, 1H), 7.18
(d, J=4Hz, 2H), 7.00 (d, J=4Hz, 2H), 6.98(m 1H), 6.92 (d, J=4Hz,

2H), 4.69 (t, J=2Hz, 2H), 4.27(s, 2H), _3.78(t, J=2Hz, 2H),
2.35-2.60(m4H), 2.38(m 2H) , E&M ), 1.60(m 1H) VB:

m e=439 (m 16) FD 30 pKa: 6.49 amw =461 EA: Cal c. for
Cerr]Herr] : 0. 71 .H W\ ! J 042; H
6.11; N, 3.009. '_ W 070 ' ) -
PCT/ US97/ 02464 - henyllm —0x2,
Example 9

A solution was prepared of 20 mL o'f- 10% H202 and 100 mL
15 of MeOH, to which was added 1500 mg (3.27 mmol) of [2-(4-

hydroxyphenyl) -6-hydroxybenzo({b]lthien-3-y1l] [4-(2-

(1-

piperidinyl)ethoxylphenyl)methane. The reaction mixture was

stirred at ambient temperature for twenty hours. The
reaction mixture evaporated to dryness in vacuo and
20 triturated several times with toluene. The reaction product

was dried in vacuo at ambient temperature for several days.

This yielded 1090 mg of the title compound as a tan amoxphous

powder.

PMR: (CDCl3) 7.42 8 (4, J=4Hz, 4H), 7.40 (4, J=4Hz,

1H),

25 7.38 (d, J=1Hz, 1H), 7.18 (d, J=4Hz, 2H), 7.00 (d, J=4Hz,

2H), 6.98(m,1H), 6.92 (4, J=4Hz, 2H), 4.69 (t, J=2Hz,

4.27(s, 2H), 3.78(t, J=2Hz, 2H), 2.35-2.60(m,4H),
2H), 1.83(m,2H), 1.60(m, 1H)
MS: m/e=459 (m-16) FD

30 PKa: 6.49 amw =461

EA: Calc. for CgHag9NOg4S: C, 70.71; H, 6.15; N, 2.95

Found; C, 70.12; H, 6.11; N, 3.09.

2H),

2.38(m,



[ 6- Hydroxy-3- [4- [2- (1-piperidinyl) ethoxy]phenoxyl -2- (4-

nmet hoxyphenyl )] benzo [ b]t hi ophene-N-oxide. 5 [err]

To a solution of [6-hydroxy-3-[4-][2-(1-

pi peri di nyl ) et hoxy] phenoxy] -2-(4- 10 met hoxyphenyl )] benzo[ b] t hi ophene

(50 my, O. 1Qgemblesi N 3 Nl of 1:1 CH err] OH CHC [ er r pcrrpSornsiss o
Herr]derr] (0.5 nL of a 30% sol ution). The resulting m xture was
gently warned on a steam bath until TLC anal ysis showed that the
reacttion was conplete (1-2 h). Thé4s0l vent was then renoved in vacuo
to-give a yellow solid 15 t hat was triturated fromEtOH Et[err] O
Filtration provided 46 ng (929

[ 6- hydroxy-3-[4-[2-(1-piperidinyl)ethoxy] phenoxy] - 2-

( 4- met hoxypheny| ]benzo[b thlophene N—OXIde .as_a yel l ow solid.

mp 120-125 C. [HSHPMRRR-CoNEoLard Diperddigvipethaoxy (ST, - 4;(d, J =
8.8 Hz, 2H), 7.15 (d, mé e PB1€Hioghe ide. 1H),
6.93 (d, J = 8.8 Hz, 2H), 6. 79 (s, 4FD 6 72 (dd, J =8.7, 2.0 He,
1H), .38(m 2H), 3.71 (s, 3moi35& 3.03 (m 6H), 202(m 2H) ,
1.51-1.13 (m 3H), 1.05 ( FD mass spec: 492, 475, 390, 364.
Anal . Calcd. for 25 er ]S[err]O 45H[err]C7 C, 67.30; H
6.03; N, 2.80. Found: C .96; N, 2.57. WO
97/ 30709 PCT/ US97/ 02464

-15-

To a solution of [6-hydroxy-3-[4-[2-(1-
_ piperidinyl)ethoxy]phenogy]—2-(4-

10 methoxyphenyl) Jbenzo[b]thiophene (50 mg, 0.10 mmol) in 3 mL
of 1:1 CH30H/CHCl; was added H30; (0.5 mL of a 30% solution).
The resulting mixture was gently warmed on a steam bath until
TLC analysis showed that the reaction was complete (1-2 h).
The solvent was then removed in vacuo to give a yellow solid

15 that was triturated from EtOH/Etz0. Filtration provided 46 mg
(92%) of (6-hydroxy-3-[4-[2- (1—piperidiny1)ethoky]phenoxy]—2-
(4—methoxyphenyl)]benzo[b]thlophene N-oxide as a yellow

solid.
mp 120-125 °C. 1H NMR (DMSO-dg) 510.30 (bs, 1H), 7.53
20 (d, J = 8.8 Hz, 2H), 7.15 (d, J = 2.0 Hz, 1H), 7.00 (d, J =

8.7 Hz, 1H), 6.93 (d, J = 8.8 Hz, 2H), 6.79 (s, 4H), 6.72
(@d, J = 8.7, 2.0 Hz, 1H), 4.38 (m, 2H), 3.71 (s, 3H), 3.50-
3.03 (m, 6H), 2.02 (m, 2H), 1.51-1.13 (m, 3H), 1.05 (m, 1H).
FD mass spec: 492, 475, 390, 364. Anal. Calcd. for

25 C28H29NOsS«0.45H0: C, 67.30; H, 6.03; N, 2.80. Found: C,
67.31; H, 5.96; N, 2.57.



[ 6- Hydr oxy-3-[4-[2- (1-piperidinyl)ethoxy]phenoxyl-2-(4-

hydr oxyphenyl ) ) benzo[ b] t hi onhene- N-oxi de. 5 [err]

Prepared in a simlar nmanner as described in Exanple 10 was t he
above-titled conmpound. 10 np 125-130 [err]C. [err]H NWR
(DVMSO-d[ err] wo ewsopod. 39 (d, J = 8.6 Hz, 2H), 7.15 (d, PCTAISITN2464;
1H), 6.99 (d, J =8.7 Hz, 1H), 6.77 (s, 4H, 6.73 (dd, J = 8.7 Hz,
2.1 Hz, 2H), 6.71 (d, J = 8.6 zgl 4.37 (m 2H), 3.52 (m 2H)
3.38-3.03 (m 4H), 2.04 (m ZFD 3-1.49 (m 3H), 1.31 (m 1H). FD
mass spec: 477, 15 460. Anal. Calcd. for
qu]erﬂﬂeH]Qewﬂ)&ﬂyﬂo Exapelesl0H 5. 80; N, 2.88.

Found: C, 66.66; H 5.98;, N, 2.89. The foll ow ng
exanples illustrgte. . .

I n experinmental “moog
Test Procedure 25 =11 DLRE I 0OXN @
I'n the gxanpl es |IIustrat|ng t he met hods, a post- menopausal node
was used in which effects of diff@rent treatments upon circul ating

i pids were determ ned. 30 Nbt Seventy-five day old femal e Sprague
r{EéEJé?\iﬂ

Daw ey rats (wei ght 225g) are obtained from Charl es

R ver
o]
N OH
<0

Prepared in a similar manner as described in Example 10
was the above-titled compound.
.10 mp 125-130 °C. 1H NMR (DMSO-dpg) 87 39 (4, J = 8.6 Hz,

| 2H), 7.15 (4, J = 2.1 Hz, 12H), 6.99 (d, J = 8.7 Hz, 1H), 6.77
(s, 4H), 6.73 (dd, J = 8.7 Hz, 2.1 Hz, 2H), 6.71 (d, J = 8.6
Hz, 2H), 4.37 (m, 2H), 3.52 (m, 2H), 3.38-3.03 (m, 4H), 2.04
{m, 2H), 1.53-1.49 (m, 3H), 1.31 (m, 1H). FD mass spec: 477,

15 460. Anal. Calcd. for Cz7H27NOsS<0.5H30: C, 66.65; H, 5.80;
N, 2.88. Found: C, 66.66; H, 5.98; N, 2.89.

The following examples illustrate the methods of
20 use for the compounds of formula I in experimental models or
clinical studies.

Jest Procedure
25 General Preparation Procedure |

In the examples illustrating the methods, a post-
menopausal model was used in which effects of different
treatments upon circulating lipids were determined.

30 Seventy-five day old female Sprague Dawley rats
(weight range of 200 to 225g) are obtained from Charles River
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- 16- Laboratories (Portage, M). The aninmals are either
bilaterally ovariectom zed (OVX) or exposed to a Sham surgi ca
procedure at Charles River Laboratories, and then shi pped after one
week. Upon WO97%3@70% they are housed in 5 met al hangi ng REHfERITNH64r oups
of 3 or 4 per cage and have ad | i bitum access to food (cal cium
content approximtely 0.5% and wgg.er for one week. Roomtenperature
I's meintained at 22.2[err] 1.7[err] Cwith a mnimumrelative

hum dity of 40% The, photoperiod in the roomis 12 hours |ight and
12 hours daPRPoTgtories (Peythage RaM:nen Thesamdmedis azei sathafter a one week
accl i mat i onbp2atedallpesedniect dmie ek eloXos E¥¥bsddi by a sham dosing with
test compou hSed i 44 Y/ -q%gxgy . igl_or th
conpound isggfggﬁagr%*?§§ Jﬁ%é?% és<§ﬁ¥§5ML§§B§?gF%g?8asé%gsgé%%nsion
in 1% shigped G HEehPne|Vefiose URongiasgdvadd theyosreyhousestt inn.
Ani ma:Ss vvermedaiieﬂznlgiﬂxg dagest iayroupd hﬂV\/Bn@rt hepEQSEQQe and 1|1a¢@9édn(eg,
animal s are s - t | Z P a et am ne; zine 1
V:V) m xtur yg%gag %?éc:%%ggtgc?rpﬁgéq SF%\%HH" EOPrERE e8p8§°§é%f'3§ p@n#sur e.
The ani mal s@BfeWeheR for one yigek { | RaerhFemppmpriae 8 Mpint&Dredtate ut erus
ids renpveg 22.2° + ghrSughwit v &l im}mmifélqgiv@dm@i\alg&yubgrhnlgl.we-'t-gglt is

et er mi ned. . Cho inS 0 s,are allo to

cl ot _at phgtl:}? o err%)rgftta u(r)éeocég?i% zo&roélfsagégglgrgﬂgiigo%?%%e k.
fol |l oW ng centrifugation for 10 mnutes at 3000 rpm Serum

chol est er ol Rosing Reaimet ePimsnesd Qodilegtd oBoehrifnger aMoneheeésk Di agnosti cs

hi gh ] 0l est.erol assay., Brief the c esterol is 30
oxi di zed toagﬁ'g%'rgés - - ¢ -Acﬁe&g’r?d"ehf%’(ﬁgdgEﬁ'ongS%dgf’St1‘&@” daity hydr ogen
peroxi de i sOPRERD rebleh depsti (gpmsramsl igndnitiated. RReretghendzone in the
prezence of eperadischser tthe rahtc &cipound ispgﬁlk}éﬁﬁaﬁailﬂr{‘emdl/@ss which is
readygpectr r f. . nm, esterol concentration is
thenlgal culg?@gh%%% nés%% ‘ aas g sstuast?tfg'rggoguﬁ}gg The entire assay is

aut omat ed uSPRgeRyMmethylceqdlgreeanerofisselvetkinaP¥ncyclodextrin.

Animals were dosed daily for 4 days. Following the dosing

regimen, animals are weighed and anesthetized with a
ketamine: Xylazine (2:1, V:V) mixture and a blood sample is

20 collected by cardiac puncture. The animals are then
sacrificed by asphyxiation with CO3, the uterus is removed
through a midline incision, and a wet uterine weight is
determined.

25 ghg;gg;g;g;_égalzgig. Blood samples are allowed to clot at
room temperature for 2 hours, and serum is obtained following
centrifugation for 10 minutes at 3000 rpm. Serum cholesterol
is determined using a Boehringer Mannheim Diagnostics high
performance cholesterol assay. Briefly the cholesterol is

30 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 peroxidase to produce a
P-quinone imine dye, which is read spectrophotemetrically at
500 nm. Cholesterol concentration is then calculated against

35 a standard curve. The entire assay is automated using a
Biomek Automated Workstation.
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-17- Ut eri ne Eosi nophil Peroxidase (EPO Assay. Uteri are kept at
4[err]Cuntil time of enzymatic analysis. The uteri are then

honogeni zed in. 50 volumes of 50 MM Tris buffer (pH - 8.0) cont ai ni ng
0.005% Triton X-100. Upon addition of 0.01% 5 hydr ogen peroxi de and 10
nV o- phenyl ergglbadorere (i nal concentrations) in Tris BOTAEY7/02464

i ncrease in absorbance is noni tored,for one minute at 450 nm The
presence of eosonophils in the uterus is an indication of estrogenic
activity of a corrpound The maxi mal veI OCI ty of a 15 second 10 I nt erval

i s determ ned Uneq [ : - : Uuexrir @xet kept at

curve. 4° 0H£E§1 Oélﬁermﬁ%@zmﬂ@i@t%sﬁﬁ re°'ut\é’i‘§ abtaimed from

Si gma Chemi cal L, St Qui
Datga present ea‘q“}?g?é‘l}lzgdll%g\% E’SPrﬂQFﬁt PEe>P IT’éls Ifimfe":[granct?ﬁ'g' 8.0}

ovari ectom zed:drm;im.ngt $.0084at Pdinonhx110a: etmmladdltmn edft 0adiLdl (EE2),
and rats trea ég;ae@gga ss&aaaecgﬂaomedaﬁo{> Bﬂeny e ﬁmﬂv@wﬁm Al though

EE2 caused a crease In serum estero en, oral adm ni st ered
at 0.1 ng/ kg/ Fgpceptrations)pn,Tei g PRILSTr 5 FERITS ’é’ffaé’c,st“&?“f:ﬁelﬁterus
so that EE2 monitoukdr foe weeghinwae atbdsammal | Thermedsmdehat t he

uterine ed¥lnithi ok &Bet%ahtssehenééegnwwféém&b'éf UetioBni ESPONSE

25 to an estrogén 1s well recognize
conpounds of AFEITREYeRE RnFORPPYRSr edTBEgmaximal wRlQRdtehAfe élsoﬁe‘mnd
conpar €D t 0 t imterawiledsodieretminednbger the initial, lined @omtésaedfi n

the data bel O‘Q{hee%ra‘&Q?Bthh}év@' SO was assessed by evaluating the
response of eosi nophil infiltration into the uterus. The conpounds
of this |nvent|on d|d not cause a large increase in the nunber of

eosi nophils o omal7bagehymyfl témtradiol wasacbtetoedzEdomr at

uteri. EE2 ca a thal a ected increase in eosinophil
@i chieh3kant tal. ,a8¥. Louis, BN
infiltrsglon “fhe ‘data presented, in Table 1 reflect the

respon of five or six-rats per treat ment group.
) Hyperlipidemia: .

Data presented in Table 1 show comparative results
among ovariectomized rats, rats treated with 17-a-ethynyl
estradiol (EE2), and rats treated with certain compounds of

20 this invention. Although EE2 caused a decrease in serum
cholesterol when orally administered at 0.1 mg/kg/day, it
also exerted a simulatory effect on the uterus so that EE2
uterine weight was substantially greater than the uterine
weight of the ovariectomized animals. This uterine response

25 to an estrogen is well recognized in the art. '

The compounds of the present invention reduced
serum cholesterol compared to the ovariectomized animals.

As expressed in the data below, estrogenicity also
was assessed by evaluating the response of eosinophil

30 infiltration into the utérus. The compounds of this
invention did not cause a large increase in the number of
eosinophils observed in the stromal layer of the
ovariectomized, rat uteri. EE2 caused a substantial and
expected increase in eosinophil infiltration.

35 The data presented in Table 1 reflect the response
of five or six rats per treatment group. |
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- 18- Conmpound No. Dose Ut erine Ut erine ‘Serum
(Exanpl e No.) ng/ kga Wi ght Eosi nophil Cholest. 5

% Inc[err] (Vmax)[err] % Dec. [err] EE2e 01
207. 5* WO 9550765 87.3 1 0. 1 perruseridied ™

4.4 44, 9* : 1.0 29. 6* 4.6

68. 7* 10 10.0 8.3 2.5 70. 3*

2 1.0 . 49, 2% -181.2 . 65. 7* 3

1.0 77.5* 21.7 64. 2 4 . 1.0

62. 5* 4.1 56. 2* Table 1 1.0 44, 4*

4.7 749* 15 a 17-a- Et hynyl estradi ol b Uerine
Wei'ght % i ncrease versus the ovarierecton zed controls o

Eosi nphi | Femprurds¥oVmaxi UPRS® Ut8riom chol ditegrigle decr efseumer sus
ovariect omzeedwp0Bt 8.5  mg/kda P< RBight FIAAMVMAS! S dieSiedt Ocedure
Fol I @ ng the General Preparation Prgceduje, infr&, 29« the ratsyare
treated daily for 35 days (6 rats pef tPEatment max) %gr oup)® deC -
sacrificed by carbon di oxi de asphyxiation on the 36th day. The 35

day tinme pegrhed is sufficiemtito allegr.s* madgealg*r educt ign_4n bone

tert are Bamoved, 30 ¢ @ebected Prod of extrdidous 1 ssuctdsh the
fluid contents are ekpel | ed b@PobE deterniddion of wed8vet ght in
ordgrg to confirm esty@gen def gcgency assogi ated with OPG'H‘E'[ e
ovariectomy. Uterine weight,  is routinely,.reduced _abqut 75% el N
response t§ ovariect ony. Th]e"it eri af"§°¥hen pl acéd “#n 10% 35 657 neutral
buffered f8rmalin to all ow¥ot subse@@eh? Ai.9"ol ogi cal64uml ysi s.
4 1.0 62.5" ' 4.1 56.2"
5 1.0 44 .4" . 4.7 74.9%
15 '
2 17-a-Ethynyl estradiol o
b yterine Weight % increase versus the ovarierectomized
controls
C Eosinphil peroxidase Vmaxium
20 d serum cholesterol decrease versus ovariectomized controls
* p<.05
QOsteoporosis Test Procedure
Following the General Preparation Procedure, infra,
25 the rats are treated daily for 35 days (6 rats per treatment
group) and sacrificed by carbon dioxide ésphyxiation on the
36th day. The 35 day time period is sufficient to allow '
maximal reduction in bone density, measured as described
herein. At the time of sacrifice, the uteri are removed,
30 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 reduced about 75%
in response to ovariectomy. The uteri are then placed in 10%

35 neutral buffered formalin to allow for subsequent
histological analysis.
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-19- The right femurs are excised and digitilized x-rays
generated and anal yzed by an i nage anal ysis program (N H | mage) at
t he di stal metaphysis. The proxi mal aspect of the tibiae fromthese
animal s are aveewswenned by quantitative 5 conput ed t onBGTAIN02464

I n accordance with the above procedures, conpounds of the present

i nvention and et hynyl estradiol (EE2) in_20% hydr oxypr opyl
[err]-cyclodextrin are orally adm nistered to test animals. 10

In summary, ovariectony of the test animals causes a significant

reduction in femur denfheyrighpafemurs are RfMcised and digisidigpdareyays
Cﬁ_n_t r_f)I S. OL @dn}éﬁadﬁ:ﬁnhﬁa?éﬁdlﬁ?é&w an imag@SaltrraelgisQIs _ioEEbeﬁﬁm] Xnprevent ed
this | oss, t LLS [{n . St ation.w LS. trea nt
i's ever- prescteir] ?e 5aE End d%@ai'ﬁﬁaep%%%un S eo#jrt émstrlegéﬁ?gf:negn%ﬁ%n
prevent bonetibiae frgmsthase aphwpals aw@selifefasasd PiinAuantitative
MCF-7 By ol i f efomipu®edAEsm¥graphy . MCF- 7 breast adenocarci noma
cells (ATCC HIB 22) argnzo I.clirai nt ai ned én I\/I%Md%rri ni mal. essenti al magi um
phenol red-free, SPERRTIRPCE Wt | S 2R S PERE TR R t FOTBOSFER al
bovi ne ofs ghgnPresent (VpVsntiony p iyl we-raddglutEByt uvat20% 1
M), HEPES { titdicdadppeopyyeptond deiadinerd drdily admingbbaresutd onese
acid]10 mv, aBQp.g8senti al am no acids and 25 bovine insulin (1 ug/n)
(rmai nt enance nedi uny Ten days _ prior to assay, MCF-7 cells are
switchdd to nai nt enancén summaryedevertegpiemaf shentestioninaksr aausest ed
charcoal strigppegnificantf eé@hcbDdh NEn SEEMP (ddHeitBStoapaakaed YAtake,

pl ace of 10% ch '

< i BS to.deplete intern stoyes.of sterojgds. -7 cells
are 30 r SROVEL St ?Bﬁ?%’g?n? BEReES 1| aé_ s iavgeds eaﬁggstﬁ%ﬁ’g/?
medi um ( Ca++ERk¥Rrdipde (FBSS RYANSNIed ddhiifs d@pssuppterbat Biisk of utexime 10
NNLHEPES angsﬁiﬁggEg%gh-wf€ﬁ|§hﬁéetfﬁﬁﬁﬁﬁhﬁ\%éxéd@ﬁLBrefest. assiy gegggm
and adjusted to 80, : proxi.mat e . err s
cel | s)cﬂslajtre added to fl 4 gb%ﬁ'%ériﬁl cr%gﬁ‘?rf%rpé?%fnt ”’%SP??%‘(B%’ 5?S§5]§%?eand
i ncubat ed at 19PFeiR] acueRera by, Arperdependent mamngicf.i ed i ncubator for 48
hours to allow for cell adherence

F-7 Prolif ion
MCF-7 breast adenocarcinoma cells (ATCC HTB 22) are
20 maintained in MEM (minimal essential medium, phenol red-free,

Sigma, St. Louis, MO) supplemented with 10% fetal bovine
serum (FBS) (V/V), L-glutamine (2 mM), sodium pyruvate (1
mM), HEPES {(N-[2-hydroxyethyl]lpiperazine-N’-[2-
ethanesulfonic acid]10 mM)}, non-essential amino acids and

25 bovine insulin (1 ug/mL) (maintenance medium). Ten days
prior to assay, MCF-7 cells are switched to maintenance
medium supplemented with 10% dextran coated charcoal stripped
fetal bovine serum (DCC-FBS) assay medium) in place of 10%
FBS to deplete internal stores of steroids. MCF-7 cells are

30 removed from maintenance flasks using cell dissociation
medium (Ca++/Mg++ free HBSS (phenol red-free) supplemented
with 10 mM HEPES and 2 mM EDTA). Cells are washed twice with
assay medium and adjusted to 80,000 cells/mL. Approximately
100 uL (8,000 cells) are added to flat-bottom microculture

35 wells (Costar 3596) and incubated at 37° C in a 5% CO,
humidified incubator for 48 hours to allow for cell adherence
and equilibration after transfer. Serial dilutions of drugs



and equilibration after transfer. Serial dilutions of drugs

WO 97/ 30709 PCT/ US97/ 02464

- 20- or DMBO as a diluent control are prepared in assay nedi um and
50 [err]L transferred to triplicate mcrocultures foll owed by 50

[err]L assawow@omws for a final volunme of 200 [err]. After mIT/us97/02464
additional 48 hours at 37[err] Cin a 5% CJerr] humdified 5

i ncubator, mcrocultures are pulsed with tritiated thym dine (1
uCi/well) for 4 hours. Cultures are ter@Orated by freezing at -70 C
for 24 hours followed by thaw ng and harvesting of m crocul tures

using a Skagf %Mﬁ?nas'ﬂ& Qﬂqtde‘ht contro@h're"%&léﬁﬁi‘@& imodPd 85 xﬁéﬁ\ﬁp%ﬁhed by
liquid SCI éllat

% ﬂ et aPl ace ‘leserltr cou E For
exanple, in FHI'Strans er5§§a§° F ép&bﬁﬁﬁﬁnﬂlﬁp E[épr] of
appr oxi mat gily assay mediMim for a finBlBielnmecefl 2&0nfmr y AFwewr ahnhi bi ti on 15

Estrogen- de&ﬂ‘ﬂﬂ&naﬂﬁmﬁi%dﬂéﬂﬁﬁﬁ 33Pecpidslcegl ¢<§5 humidiffiearl e
Spraggﬁ:e Daw ey .rats whi.ch arg Eurchased from_Ha ndqust.rj,

| ndi amapol |%n YRk Urra MAT 8§85 3% p&ﬁ'sﬁﬁew“h trlt‘tah%eA Se a
si ngl e or al (¥ ex®hi fwpld) Hpmyg bouzsl2- Culturesda:rettlghbml{a}abyt hracene
( DVBA) . AbPkEezﬁerEeéﬁ:S afgeeg P&B%Z%?ur?gf’&'iﬁwéd 3 %awﬁ?x% gpgmary gl ands

are-pal pated at weekly Interv pearance of tunors.
Whenever orPofefiping of microgudtires,using: feSkahhRR ( SefPatast
di aneters dfekhdarvester.t Samplase areasouatedi b bigueidiscioslijgertionhe

measyp enent$sing a walGd %Qraqﬁ@ceaﬁchﬁﬂEefm "By 'e%caﬁ'@l%ct "1% Q5525
experlnentatlon An attep? Q[trrg:é?gg& UE %orm%fl strlg 95!
various si 28 Ui e Sna €8t P8I {:ﬁ‘ appr°xm‘§\5 Yt hat
aver age-si ZetMtunors are equivalently distributed ' bet ween test
groups. Control groups and test groups for each experinment contain 5
to 9 ani nal ds.of Formula I are adm nistered

ei t her ‘ f t8fs in 2% acacia, or orally.
O al 1@ adm ni stered cEsqmgmbs—dmpenéjehJuemadmaspl vewoxs are produededded in

0.2 L corneQidie ERAJULHIARY raRS! WiBHl are purchased from Harlan

Industries, Indianapolis, Indiana._ At about 55 days of age,

the rats receive a single oral feeding of 20 mg of 7,12~
dimethylbenz{alanthracene (DMBA). About 6 weeks after DMBA

20 administration, the mammary glands are palpated at weekly
intervals for the appearance of tumors. Whenever one or more
tumors appear, the longest and shortest diameters of each
tumor are measured with a metric caliper, the measurements
are recorded, and that animal is selected for

25 experimentation. An attempt is made to uniformly distribute
the various sizes of tumors in the treated and control groups
such that average-sized tumors are equivalently distributed
between test groubs. Control groups and test groups for each
experiment contain 5 to 9 animals.

30 Compounds of Formula I are administered either
through intraperitoneal injections in 2% acacia, or orally.
Orally administered compounds are either dissolved or
suspended in 0.2 mL corn oil. Each treatment, including
acacia and corn oil control treatments, is administered once

35 daily to each test animal. Following the initial tumor
measurement and selection of test animals, tumors are
measured each week by the above-mentioned method. The



acacia and corn oil control treatnents, is adm nistered once 35 dai ly

to each test animal. Following the initial tunor _ measur enent and
selection of test animals, tunors are nmeasured each week by the
above- nenti oned net hod. The WD 97/ 30709

PCT/ US97/ 024640 9730709 ' -21- PCT/USR78246Aent
and neasurenents of animals continue for 3 to 5 weeks at which tinme
the final areas of the tunors are determ ned. For each conpound and
control treatnent, the change in T4k~ nean tunor area i s deternined.
5 Activity in at |east one of the above assays

illustrates theadhehtt¥naf méasutoi@ousdst dnimiIsllfordtinue for 3 to 5 The.
S quk® BEVERELRNCERL e cina PIALIROSH TGl | ndRORIADI © act ¢

and base additron sal Wt a wde vari organi ¢ and i norganic
aci ds and badesezmpined. Forceade ¢PEOPWAiNDFIM TG doRaimante d41e s

whi ch are of thinge in tHeeflebl PhMbABELSE | D2l asherhidéd. Such salts are

al so part of this, invention. Typical Jjnor | c gcids used to form
such ¥ salts incl %}%El}% p%%l%tf'i%;ga %ﬁ%%r%m’atcr},ke ha% I‘vgel oadsls&ysni tric,

sul furic, phaddpnstratenypbphotphbey cofindhe heompaundssgf forgula derived from
organi ¢ acids, such astpki gBEbbENADNEE aFElis inventiGardypayl i c aci ds, phenyl
substituted i [ oxyal kanoi.c_and hy.dr.oxyal kandi qQ

aci ds, ar omef :“%?@gf’%‘s‘?f&gfly aﬁ?le%%%?% %%f aar%ér)ra?a}"sce s?u‘? lg:nl‘lcély (ﬁii $ wr}éfs??

al so be useda wide vagietyphfir pugaRt¢ cand yinereani|acidy @nd hasesnandde

acetat® 20 incphaeytReephi$iolsditaDIpagedaptabns sd B A0 Sften

e rony oo Be SR i Ene SO LDl T QP UV e s part

napht hal ene- 2fbthigatayentben de, Typbirl yinerganpiremdisds ywsede to form such

[err]-hydroxyhutyr @helulet NperdcHt 6k D} ehy dodiitinils A Hididi®didd nitric,

o o Sl PR REL R £ B S AL 0V G, g™ 21

hydr oyal eaf€rifgfofEeR, OFemaer Acidesiuch és aliphatdic gonsasad

i soni coti nat @icarbbaykicoxalas e, pldiPRl fikstituted allQJa&i?l{d’l%'cﬂH?a Hosonat e

e b e e e o

aliphatic ang aromatic sulfonic acids, may also be used.
Such pharmaceutically acceptable salts thus include acetate,

20 phenylacetate, trifluoroacetate, acrylate, ascorbate,
benzoate, chlorobenzoate, dinitrobenzoate, hydroxybenzoate,
methoxybenzoate, methylbenzoate, o-acetoxybenzoate,
naphthalene-2-benzoate, bromide, isobutyrate, phenylbutyrate,
B-hydroxybutyrate, butyne-1,4-dicate, hexyne-1,4-dioate,

25 caprate, caprylate, chloride, cinnamate, citrate, formate,
fumarate, glycollate, heptanoate, hippurate, lactate, malate,
maleate, hydroxymaleate, malonate, mandelate, mesylate,
nicotinate, isonicotinate, nitrate, oxalate, phthalate,
teraphthalate, phosphate, monohydrogenrhosphate,

30 dihydrogenphosphate, metaphosphate, pyrophosphate,
propiolate, propionate, phenylpropionate, salicylate,
sebacate, succinate, suberate, sulfate, bisulfate,
pyrosulfate, sulfite, bisulfite, sulfonate, benzene-
sulfonate, p-bromophenylsulfonate, chlorobenzenesulfonate,

35 ethanesulfonate, 2-hydroxyethanesulfonate, methanesulfonate,

naphthalene-l-sulfonate, naphthalene-2-sulfonate, p-



sebacate, succinate, suberate, sulfate, bisulfate, pyrosul f at e,

sulfite, bisulfite, sulfonate, benzene- sul f onat e,

p- bronophenyl sul f onat e, chl or obenzenesul fonate, 35 et hanesul f onat e,

2- hydr oxyet hanesul f onat e, mnet hanesul f onat e, napht hal ene- 1- sul f onat e,
napht hal enewg9ssdsbonat e, p- WO 97/ 30709 PCT/US97/02464 -

PCT/ US97/ 02464 -22-

t ol uenesul fonat e, xylenesul fonate, tartarate, and the |ike. A
preferred salt is the hydrochloride sat&2- The
pharmaceutically acceptable acid addition salts are typically forned

by reacti ng:didé@l@%%‘l’f@n@f:ef os&méﬁeéum—éﬂaxzé tar@e&ae@gu P HY 19%eeSS
anount of aci d. £ The g%’antstﬁ hvd %qu} combined in a nutual
sol vent suchPEEIGTES Isa haF the hydgochi ?ﬁe]:thanol, et hanol , or
acetone. The salt noffinel prarmaceutpeatlyiactentahkile gicigbladdidn oni tshiltsabout

one hour t%r@ t%)i.%ally forﬁ@é BgNrésct A esbripodrd dRtdmmAla Theitd vent
can Str. conventl ona Bases

comm%ﬁl y u$dy E’Tqblr"lx'%f"ﬁaf’?:oﬁxéﬁ%awgu?ﬁc? o%c{jgl‘s- The, RRAFSRRESy 8%6xi de and
al kal i and egnexRldy cgrbinedt dh a mutuahyspbwéndessuatu@sodkitesdy lagtheld as

al i phatic 3d HahizEREY methanol, SEEREASL Y A& di&r Yrridaat n@:lrhﬁﬁﬁ?l ¢

di am nes. cial [y useful.in th epar ati on of
aaits oS PERBiEREes AOR: i RYURbEPHrL B Al G Hite onaln R ne,
di et hyl am r&d @anyb@nesaﬂ-anﬁdebﬁnﬂlbymmﬂcmw:amm solvent can be The

phargmceut isgaHippeac ot 3?' eoﬁaéﬁélaﬁgfrﬁééﬂs have enhanced sol ubility
characteristics conp

oppound from whi ch hey are derived,
and thus are often rr%fages °°m°’a n‘é?ﬁ‘g %‘?‘"ﬁﬂﬁt&ﬁ’bl‘? ur13§ib‘
emul si ons. ammonium hydroxide| andsalkakhl | andradiierligne teamdbmneltaﬂer a

conpound Ohydroxldegorﬁﬁkﬁohatésthﬁsfﬁ@iﬂ(gsEalfﬂﬂdil%dghh!BQlﬁQE& as is
cust omary 1 n tl;_l‘ﬁﬁa m_ni,s har maceut, | Ca. ear| basi c

group, sucl<58 éypf"b‘gr}: F\baﬂ’n@“‘ neg. jaliphafl & SR ant 5@@883 10
admi¥f st er espelrialdynpsefidlbynt tihe gpuéparattion of addition Asltsed herein,

the term’ QBEQQBEVQmﬁHHHﬁﬁ h{8AHRi4d, potassfﬁﬂnﬁgfﬂyha%epOﬁﬂgﬁpgaﬂingor”Ula

ah ggngﬁtlo al L&la%gng, eggylene d1a$1£g an oun c&x qgﬁ&k% combi ned wi th

The pharmaceutically acceptable salts generally

have enhanced solubility characteristics compared to the
20 compound from which they are derived, and thus are often more
amenable to formulation as ligquids or emulsions.

It is usually preferred to administer a compound of
formula I in the form of an acid addition salt, as is
customary in the administration of pharmaceuticals bearing a

25 basic group, such as the piperidinoc ring. It is also
advantageous to administer such a compound by the oral route.

As used herein, the term *effective amount® means an

amount of a compound of formula I, or optionally, an amount
of a compound of formula I combined with an amount of a

30 compound of formula II, which is capable of alleviating the
symptoms of the various pathological conditions herein
described. The specific dose of a compound administered
according to this invention will, of course, be determined by
the particular circumstances surrounding the case including,

35 for example, the compound administered, the route of
administration, the state of being of the patient, and the
pathological condition being treated. A typical daily dose



30 compound of formula Il, which is capable of alleviating the

synptons of the various pathol ogi cal conditions herein descri bed.
The specific dose of a conpound admni ni stered according to this
invention will, of course, be determ ned by the particul ar

ci rcunst ancegosssemendi ng t he case including, 35 for exRGIUSITHME -
conpound adm ni stered, the route of adm ni stration, the state of
bei ng of the patient, and the pat hol ogi cal condition being treated. A
typi cal daily dose WO 97/-33709

PCT/ US97/ 02464 -23- wil |

contain a nogkexi Eoﬂ@§§1§lea|xﬁ%ﬁ:!o>€ﬁc fdcwagebaeseQ. J:frrgrbﬁ about @bDUhg 1O

Wi e froneaBgn TR0 s (ki e sgbound 8 RE pregent MEhGeRELSA TUAL LY

conpounds of mphespanvbaulanly ari e lmjrﬁﬁﬂﬂsm& 2% mg teyakowk 2@y of
routes incluggpgagral , rectal, transdermal, subucutaneus
i nt ravenous, |ntranusc¥ké and

q 7

tr al . .
preferably are formul TTRFuT °a€1%%1sadﬁ’ivr'ﬁn§ P8t ?‘%ﬁ ﬁ h sﬂﬁllecrtelli)‘:’rf1 of
which will bbydecvdeilety oherdutes igidlawiingg opimisi teghal, transdermal,
ghi(yt ?t aggagkhﬁﬁchegﬁﬁgg enixﬁ}f&béd&hsl A qrﬁﬁila%hls%iar, andhﬁﬁf@éﬁéf@l f Ir f)m
oto e y armaceutical ly
accept abl e" 4%e¥§ %ﬂ?u? 2 REf ?Eégiy are f°§FP&8&?§ B§§ gats and salt
must be conpatimbhéswiabione, thﬁiseleanﬂun'qfnghe@hewnélobetﬂ%C$@#¢nhzuﬁhﬁ1

and naqfp del eheEAdSny hy51c1aﬁhe reci pi ent thereof. An
active ingredient in't o for ations, .bel o ound_ of
formula I. rQﬁi Wﬁ|%ﬁﬂr%aﬁFﬁﬁFafPoﬁga€ff??ﬂﬁi%k%ﬁﬁﬁ 20

i nvention canomprpsepaf:emb@/ ¥ e AR .98 lyoweightt b€ the formulatidmg wel |

known and reggi hﬁhéi‘ﬁééé@i?céﬁﬁ} YUAPtRbID it is me8NENBhE, cab@l@@ﬁpounds
of formula I or W t hout, anot

ctive age
conpound of P&ﬁ%ﬁ?& | FECRRREE ané]sa% uﬂ%ﬁta%EdCﬁFPﬁ %%%%D ﬁ?ents
di | uedBs, or otheri éngredients of thearﬁq,xmnuhmteopabaetisn%a@%m@%rlous to

suspénsions tBevedeespigne tihereost. | i ke. Exanpl es of excipients,
diluents, and carriers,that are %!tablﬁ f9 such fornulations
An active 1ngre ien the formulations,

i ncl ude the foll ow ng:
means a compound of formula I.

Pharmaceutical formulations of the present
20 invention can be prepared by procedures known in the art
using well known and readily available ingredients. For
example, the compounds of formula I, with or without ancother
activa agent, such as a compound of formula II, can be
_ formulated with common excipients, diluents, or carriers, and
25 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
30 cellulose and other cellulose derivatives, alginates,
gelatin, and polyvinyl-pyrrolidone; moisturizing agents such
as glycerol; disintegrating agents such as calcium carbonate
and sodium bicarbonate; agents for retarding dissolution such
as paraffin; resorption accelerators such as quaternary
35 ammonium compounds; surface active agents such as cetyl
alcohol, glycerol monostearate; adsorptive carriers such as



fillers and extenders such as starch, sugars, mannitol, and silicic

derivatives; binding agents such as carboxynet hyl 30 cel l ul ose and

ot her cellul ose derivatives, alginates, gelatin, and

pol yvi nyl - pyrrol i done; noisturizing agents such as glycerol;

di si nt egr at wegeragmet s such as cal ci um carbonate and pepgiugtnz4es
bi carbonate; agents for retardi ng dissolution such as paraffin;
resorption accel erators such as quaternary 35 anmoni um comnpounds;
surfdce active agents such as cetyl -24al cohol, glycerol nonostearate;
adsorptive carriers such as WO 97/ 30709

PCT/ US97/ 024841in and bentonite; and lub 1cant such aép%alc alc1%§9|in
and bentonlte and lubricants such as_ta cal ol nd magnesi um

stearate, afhdsBRIRSHLIPFRSRIYFScorrd solid polyethyl glﬂ%@léonpounds al so
can be formul ated as Thexcompounds also SEdnltbhed ol at@dY a3 @1l xakal or

ad”‘n'Stratégﬂueioﬁé §8£u%6H9%nléht oré&ugéﬂgﬂfgeﬁaéyb %be%ge%%hutlops

adnministration, for exa | nf ranuscu Scitaneous
i nt r a?enous®PBtipREIate for EQEFQFQFEJI%ﬂm%Qﬁﬁqﬁﬁﬁiﬂmnd °5r@xﬂ@Pﬂ98uPYed to
formul ati onimsramusculanst subedt dree@ss ol dyfgavenons avtitede | i ke. The

formul ati Onﬁdfiﬁ@lgﬁaf%e?ﬂﬁ ##?gﬂé?taztg'%)’elrlels%Q%%dt &, %gfmula%tfio}/xeas

i ngredi ent ¥ @ e parti

| ocation, pBYErdIye VE$1%§%%r¢QﬁPQﬁ forms arkk the lik eeoa@hﬁgs envel opes,
and protect fvemubdtices camy e smdsondtituted thadxahele refieagepehgneric
subsggnces Qf¢ n Lation exanpl es
only are 15 %I us lr“%?}?/%t a%r(ljl%roer rPéQﬁ;'r# %Oglnt% F,Q';_-'Etul ?%e scope of the
present inv ?b Plogical location, possibly over a pepdp@uphit tame. 2The
Fornulat|oncdatihgsulenfkmnpésﬁ and prodéﬁﬁivgehaktﬁc@ap&a&eseaﬁadaEeE@fed

using the fg*é&gqél from polymeric substadl¥LU e Quantity
(mg/ capsul e) g ActlJ% Pﬁar(f oo s G Waxes. 0.1 - 1000
The following formulatlon examples only are
15 illustrative and are not intended to limit the scope of the

present invention.

Eormulations
20 Formulation 1: Gelatin Capsules

Hard gelatin capsules are prepared using the following:

Ingredient Quantity (mg/capsule)
Active ingredient ' 0.1 - 1000
Starch, NF 0 - 650
Starch flowable powder 0 - 650
Silicone fluid 350 centistokes 0 - 15

M

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

A tablet formulation is prepared using the
ingredients below:



Starch, NF 0 - 650 Starch fl owabl e

powder 0 - 650 Silicone fluid 350 centi stokes

0 - 15 The formul ati on above may be changed in

conpl i ance 25 wi th the reasonabl e variations provided.

A tablet formwibet3ose i s prepared using the i ngr edi ent CHAISHUP2464

WD 97/ 30709 PCT/ US97/ 02464

- 25- Formul ation 2: Tablets | ngr edi ent

Quantiity (ng/tablet) Active ingred?@ﬁt 2.5 -
1000 Cel lul ose, mcrocrystalline 200 - 650

Silicon di oxigggmiflafedn 2: Tablets 10 - 650 Stearate acid

5 - 15 The conponents are bl ended and conpressed to form

tabl et s. 5 IJ“\(I[tUIIIClt;VC‘If_y, t-aptets—eacir—contatrm 0 2—5=——1000
nmg of active_ ingredienttngnedhend up as follows: Quantity (mgypabiaetbn 3:

Xa?! ets dACtitve ingrediehR9r edi ent - 100%@antﬂd°"’s§ g/ Labl et)
ctive ingredi , ) - arc

25 Coldeiicdesen migzPFEYaERthine 2005 650

Pol yvi nyl pyr rdlliidone dioxide, fumed 4 1as ¥BBsolution in

wat er) sediwd gasRoxynmet hyl cel |l ul ose 5 - 4.

Magnesi um st™®

The components are blended and compressed to form tablets.
5 Alternatively, tablets each containing 2.5 - 1000
mg of _active ingredient are made up as follows:

Formulation 3: Tablets

Ingredient Quantity (mg/tablet)

Active ingredient 25 - 1000
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4

{as 10% solution in water) )

Sodium carboxymethyl cellulose 4.5
Magnesium stearate . 0.5

Talc
M

(IR

10
The active ingredient, starch, and cellulose are
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
15 U.S. sieve. The granules so produced are dried at 50°-60° C
and passed through a No. 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
20 tablet machine to yield tablets. '
Suspensions each containing 0.1 - 1000 mg of
medicament per 5 ml dose are made as follows:



Tal c 1 10 The
active ingredient, starch, and cellul ose are : passed through a No. 45
mesh U. S. sieve and m xed thoroughly. The sol ution of

pol yvi nyl pyrrolidone is mxed with the resul tant powders which are
then passedwblyzgegh a No. 14 nmesh 15 U. S. sieve. The oicAinss62480 -
produced are dried at 50-60 C and passed through a No. 18 nmesh U S
si eve. The sodi um car boxynet hyl starch nmagnesi um stearate, and
talc,- previ ously passed through‘§ No. 60 U. S. sieve, are then added
to, the granules which, after mxing, are conpressed on a 20 t abl et
machi ne tozmmﬂmna@mﬁgg&. Suspensions Suspensi ons each containing 0.1
- 1000 ng of medi canment per 5 nml dose are nmade as foll ows:

WD 97/ 30709 PEF-US970246

-26- Eormil at Ingrediempspensi ons Quantity (mg/ASHglddi gm

Quantity (rﬂﬂéﬁJQ)lngredlen&ptlve |ngred|ent 0.1 - 1000 mg 0.1

1000 ny Sodi um car cel | ul ose 50 ny
Syr up Sodium car oxymetﬁgqgce lulose 1.25 ny 50 m3 Benzoic acid

solution Syrup ' 0.10 nL Fl avor 1.25 mg

g.Vv. B2 M c acid solution 0.18:
PW|ﬂedWMerto 5 nL %%rmmcmmm

i s passed tTh®{RYh a No. 45 mesh U.S. sieve and 5 nx¥d with the sodi um
car boxynet l§dlae| | ul ose and syrup to forma snoqth.paste. The

benzoi ¢ acig,spdild Qe dd awor, and color are dilgitgd with some of
the water AN QOOCH, LT ST T e e et rrerradded

to produce the - required volume. 10 ~ An aerosol solution is
prepared coriaineditdmthd Gl PWisRed throubRIAENLEENiS mesh U.S. sieve and

5 mixed with the sodium carboxymethyl cellulose and syrup to
form a smooth paste. The benzoic acid solution, flavor, and
color are diluted with some of the water and added, with
stirring. Sufficient water is then-édded to produce the
required volume.

10
An aerosol solution is prepared containing the following
ingredients:
Formulatjon 5: Aerosol

15

Ingredient Quantity (% by weight)

Active ingredient 0.25
Ethanol _ 25.75
Propellant 22 (Chlorodifluoromethane) 70.00

The active ingredient is mixed with ethanol and the
mixture added to a portion of the propellant 22, cooled to
30° C, and transferred to a filling device. The required

20 amount is then fed to a stainless steel container and diluted

with the remaining propellant. The valve units are then
fitted to the container.



Formul ati on 5: Aerosol 15 | ngr edi ent

Quantity (% by wei ght) Active ingredient

0. 25 _ Et hanol 25.75
Propel | ant 22 (Chl orodi fl uor onet hane) 70. 00

The active | Rghefhioesdt is mxed with ethanol and the m PCRUSIHRAEd t O
a portion of the propellant 22, cooled to 30 C, and transferred to a
filling device. The required 20 aﬂnnug7is then fed to a stainless stee
contai ner and dil uted wi th the renmal ni ng propellant. The valve units
are then fitted to the container. WO 97/ 30709

PCT/ USO7/ 0248uyppositories are prepared as follows: -27-

Suppositories are prepared as foll ows: Forrmul ati on 6

Suppositorie : ent Quantity
(nglsupposit§?§?nlgilgn‘émtlv ?ﬁﬁég%eég 250
Saturated fatty acid qglvcerides 2..000 o) The
active ingredient is pq& d&ghgugh a No. 60 puantit eSS AU
suspended i A_The saf ur Ty acrd grycertdes prevriou ed
usi ng the n1ﬁFﬁﬁVenéE%§§§}?nt heat. The nixture is $%n poured into a

supposi tory S8etdratedOfatty rexidadlyie
An |nt%avenous ormulation I's prepared

and al2p0ee to cool .

The active_éngredient is passed through a No. 60

mesh U.S. sieve and suspended in the saturated fatty acid

glycegides previously melted using the minimal necessary

heat. The mixture is then poured into a suppository mold of
10 nominal 2 g capacity and allowed to cool.

An intravenous formulation is prepared as follows:

Formulation 7: Intravenous Solution

15
Ingredient Quantity
Active ingredient 50 mg
Isotonic saline 1,000 mL
%
The solution of the above ingredients is
intravenously administered to a patient at a rate of about 1
nl, per minute.
20

Formulation 8: Combination Capsule I

Ingredient Quantity (mg/capsule)
Active ingredient S0
Premarin 1
Avicel pH 101 50
Starch 1500 117.50
Silicon 0il 2
Tween 80 ' 0.50

Cab-0-8il 0.25




Formul ation 7: Intravenous Solution 15 | ngr edi ent

Quantity Active ingredient 50 ny
| sotoni c saline 1,000 n o The
solution of the above ingredients is i ntravenously adm nistered to a
~patient at ypspdegesof about 1 L per mnute. 20 PCTIUBYMOE4GL i ON 8!
Conbi nati on Capsul e | I ngredi ent . Quantity
(mg/ capsul e) Active ingredi ent 28 50
Prendrin TerT 1 Avi cel pH 101
50 Starch 1500 117. 50 Silicon
Gl Formulation 9: Combination Capsule Ineen 80
0. 50 Cab- O Si | 0. 25
WD 97/ 30709 . PETOSSTHO24 64—
- 28- ——Eorml aringredientnhi nation CapsylQuantity (mg/capsule)
I ngredi ent Active 1ngredleggantity (ng/ capsul e) sgActive ingredient
50 N%réi L nodr 5 Avi cel pH
101 82. 50 Starch $500
90 Aviiicedn pH ﬂOl 82250 Tween 80
0.50 Starch 1500 90
Silicon 0Oil 2
Tween 80 0.50
Formylation 10: Combination Tablet
5
Ingredient Quantity (mg/capsule)
Active ingredient . - 50
Premarin o 1
Corn Starch NF : 50
Povidone, K29-32 _ 6
Avicel pH 101 41.50
Avicel pH 102 . 136.50
Crospovidone XL10 : . 2.50
Magnesium Stearate ' 0.50

Cab-0-Sil 0.50
m

Formulation 8: Gelatin Capsules

Hard gelatin capsules are prepared using the following:

Ingredient Quantity (mg/capsule)
Compound of Formula I 0.1 - 1000
Compound of Formula II 0.1 - 1000
Starch NF 0 - 650
Starch flowable powder 0 - 650
Silicone fluid 350 centistokes 0 ~ 15

10

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



Formul ati on 10: Conbination Tablet 5 | ngr edi ent

Quantity (nfca sule) Active ingredient 50
Premarin 1 Corn Starch NF
50 Povi done, K29-32 ' 6 Avi cel pH
101 WO 97730709 41. 50 Avi cel pH 102PCT/US97/02464
136. 50 Cr ospovi done XL10 2.50
Magnesi um St ear at e 5. 0.50 Cab-O Si
0.50 - Forrmul ation 8: Gelatin Capsa?es Hard gel atin capsul es
are prepared using the foll ow ng: | ngr edi ent
Quantity (ng/capsul e) A tabletofipommtiaviomoisnprepared using the 0.1 -
1000 Geipredidnet Baisyka || 0.1 - 1000
Starch NF e 0 650 Starch fl owabl e
powder 0 - 650 Silicone fluid 350 centi stokes
0 - 15 10 Eorxmulation 9: Tahdetsrnul ati on above may be changed in
conpl i agce with the reasonabl e variations provided.
WO 97/ 30709 PCTTUSITT 02357
-20- - G0 § ! ' s R iby (mgitablet
i ngredi ents loRlvpound of FormE:Danntatlon 9: Tablets ﬁs - 1000 |
:Pgredlent Compound f F°£ﬁ8§% Ly (ng/tablet) o,f?nPQHﬂF of Formul a
Cellulose, m1crocrysta111ne 200 - 650
Silicon dioxide, fumed 10 - 650
Stearate acid 5 - 15

The components are blended and compressed to form tablets.
Alternatively, tablets each containing 25 - 1000 mg
of active ingredient are made up as follows:
© 10 .
Formulation 10: Tablets

Ingredient ' Quantity (mg/tablet)
Compound of Formula IXII 24.75 - 990
Compound of Formula I 0.25 - 10
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 ingredients, 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. 18 mesh U.S. sieve. The sodium
20 carboxymethyl starch, magnesium stearate, and talc,



Compound of Formul a | 0.25 - 100 Cel | ul ose,

m crocrystalline 200 - 650 Silicon dioxide, funed

10 - 650 - Stearate acid 5 - 15

The conponents are bl ended and conpressed to formtablets.

Al ternativeyyesbgies €ts each containing 25 - 1000 ny POITROGH2464 -

I ngredi ent are nade up as follows: 10 Fornmul ati on 10: Tablets

| ngr edi ent Quantity (ng/tablet) Conmpound of Formul a |
24.75 - 990 Conpound of Fornul a B0~ 0.25 - 10
Starch 45 Cel | ul ose,

nicrocryszadﬁévausly passed through a No. GBOHYSLn§i§VéIQ&fék¥¥bn ﬁﬁdﬁd

4 % S [1QIL 1R -wat er. ‘s [ C oxymet hyl cel | ul ose
45 oS A st “okcer mixng! MR ELRBHRA en 1 1) O

1 tablet machife 4& vielidhgabdessts, starch, and cellul ose are 15
passed through a No. 45 nmesh U. S. sieve and m xed thoroughly. The
sol utd on ofp ol yd rr.oli i.s mxed with the resul tant powders
whi ch are t%f“%la%séyedép%ir%r'ougﬁgg%ﬁg. 14 mesh U S. sieve. The granul es
so produced.are dried at _50:-60 C and passed through a No. 18 nesh

U.S. sieve. The sodi uiRgbdientCar boxynmet hyl staiLlbi RRARGILYBNSEGarate, and
tal c, 77 30709

PCT/USQ?/Oé*@?ound of Formula II 230- 1000
previ ousl y Grausathd lpfolRprmulEoI 60 U S. sieve, aredttzh -addan to the
granul es Wdpcafter m xing, are conpressed on a 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4
(as 10% solution in water)
Sodium carboxymethyl cellulose 4.5
Magnesium stearate : ' 0.5
Talc '

The active ingredients, starch, and cellulose are

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

10 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. 18 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate, and talc,

15 pPreviously 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.



tabl et machine to yield tablets. 5 Forrmul ation 11: Tablets

I ngr edi ent Quantity (ng/tablet) Compound of Formul a
I 25 - 1000 Conmpound of Formul a | :

0.025 - 1.0 Starch 45
Cel I ul ose, mworgaBsomst al | i ne 35 Pol yvi PET/H$AT0864 done
4 (as 10% sol ution in water) Sodi um car boxynet hyl cel |l ul ose
4.5 Magnesi um st ear ate -31 0.5 Tal c

1 ; The active |ngred|ents starch, and cellul ose are
passed through a No. 45 nmesh U.S. sieve and m xed thoroughly 10 The
sol ution of g%F?ﬂ*ﬁ%%%E*l%iidEﬁR;?%sn1xed with the resul tant powders
mhich are then passed through a No. 14 nesh U.S. sieve. The granul es
so’ produced are drled’.t 50 BQAerr] C No. 18
mesh U. S. ste ; S

Sstearate, andompbundL5£ Formuhw|NMSly passed through a hb 560 U S Si eve,

are then add@gm?ound of pdHRuTY apul es which, after @:@Gng,oa&g conpr essed

on a et machine to yleld tabl et s. WO 97/ 30709
PCT/ U897/ 0248%3* P -3$5
Formul at i on €@llTbkbset smicrocrystalline I ngredi ent 35
Quantity (ngﬁéﬁPbEEle rrolld&m@ound of Formula Il 4
60 Conpgtpg, of Formi 0.06- 0.18
Starch s 2ol Bh %n water) 45 Cel | ul ose,
m crocryst al $o@eum carboxymethyl ‘@Hllulose 4.5
Magnesium stearate - 0.5
Talc 1

The active ingredients, starch, and cellulose are

5 passed through a No. 45 mesh U.s. sieve and mixed thoroughly.
The solution of polyvinylpyrfolidone 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. 18 mesh U.S. sieve. The sodium

10 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



wat er)

Magnesi um st ear ate

1

passed t hr swgbrso7és0. 45 nmesh U. S
sol ution of polyvinylpyrrolidone is mxed with the

—_——

al C

Pol yvi nyl pyrrolsijgliolrjus1 car Jmumnﬂwmmbse 4 (as I12‘.%)550I ution in
S x 0.5 T

The active ingredients, starch, and cellulose are 5
si eve and m xed t hor oughlpeTnuse702464 The
resul tant powders

whi ch are then passed through a No. 14 sh U.S. sieve. The granul es

so produced are dried at 50-60 C

U S. sieve.
tal c,

to the granul es which, after mxing, are conpressed on a t abl et
machine to yield tablets. WD 97/ 30709
PCT/ US97/ 02464 -32- e
claim 1. A coémpoundcofipbormubd formula | 5
[err]s
I
OCH,CH,—N=-R3
|
- R4
(1)
10 .
wherein R! is hydrogen, hydroxy, C1-C4 alkoxy,
[} |0|
it ]
-0-CO{C1-C¢ alkyl), -OC-(C;-C¢ alkyl), -OC-O-Ar, -OC-Ar,
wherein Ar is optionally substituted phenyl, or -S02(C4-Cg
straight chain alkyl);
15 R? is R1, C1 or F; and
R3 and R are, independently, C31-C4 alkyl or
combine to form a C4-Cg polymethylene or, together with the
nitrogen to which they are attached form morpholine,
1l
20 X is -CH2, -CHOH2-, -0-, or -C-; or a
pharmaceutically acceptable salt or solvate thereof.
2, A compound according to Claim 1 wherein said
compound is [2-(4-hydroxyphenyl)-6-hydroxybenzo[b]thien-3-
25 y1l}[{4-[2-(1-piperidinyl)ethoxy]phenyl)methanone-N-oxide.

““4nd passed through a No. 18 nesh
The sodi um 10 car boxynmet hyl starch, magnesi um stearate,

and

We prl@imousl| y passed through a No. 60 U S. sieve, are then added




G (IR e« ooy oo Gern e

-ocaderr]-drerf] AlkYl)S oc-(qm. % tOC-OAr -OC Ar,

wherein Ar is optionally substitut P1EW%§ ﬁEﬁﬁAS 1(Clerr]-qerr]

strai ght chajygoabdees ); 15 ; ERLACER R er ], CEUSRI02464

R3 and R4 are, independently, Cerr]- C[err] al kyl or conbine to form
a C4-C6 polynethyl ene or, together wth Hhe nitrogen to which they
are attached forn1nnrphollne 20 Xis -CHerr],

-CHOH err]-, -O, or -C; or a phar maceutical |y acceptable salt or
sol vat e t her eof. 3. A compound arcoxdisgpsanglai®or dvbgredn aidn 1

wher ei n sai deompound CHEPORthydrochloride salt thereof.
[ 2: (4- hydroxyphenyl) 6- hydroxybenzo[b]thlen 3- 25

yl [ 4-12-(1- plperldlnyl)ethoxy]phenyl]nethanone N- oxi de.
- 33- 2 et anaenddingg teoCtramnt whpee R satd ¢
conpourd is EBﬁpBMﬂ&0£§|PﬁlK§HﬁE§§ 3ot (1-piperidinyl) ethoxy ¥phdnoxy]

Cao e 22 it n G A N 30 gl RIBRHGE. |
-2-(4- nethoxyphenyl)]benzo[b]th|ophene N- oxi de.
5. A compound 'according to Claim 1 wherein said
compound is [6-hydroxy-3-[4-[2-(1l-piperidinyl)ethoxy]phenoxy]
10 -2-{4-hydroxyphenyl) Jbenzo [b] thiophene-N-oxide.

6. A compound according to Claim 4 wherein said
compound is the hydrochloride salt thereof.

15 7. A method for inhibiting osteoporosis which
comprises, administering to patient in need thereof an
effective amount of a compound of Claim 1.

8. A method for lowering serum cholesterol levels
20 which comprises administering to a patient in need thereof an
effective amount of a compound of Claim 1.

9. A method for inhibiting estrogen-dependent
cancer comprising administering to a patient in need thereof
25 an effective amount of a compound of Claim 1.

10. A formulation comprising a compound of formula
I of Claim 1 and, optionially., pharmaceutically acceptable
carriers, diluents, or excipients therefor.

30
11. A pharmaceutical formulation comprising a
compound of formula I of Claim 1 and further comprising [2-
(4-hydroxyphenyl) -6-hydroxybenzo[blthien-3-y1l] [(4-([2-(1-
piperidinyl)ethoxy]lphenyl]lmethanone hydrochloride and,
35 optionally, pharmaceutically acceptable carriers, diluents,

or excipients therefor.
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5. A compound according to Claim1 wherein said conmpound is

[ 6- hydr oxy-3-[4-[2-(1- prperrdrnererhcxyTphenoxy] 10

-2-(4- hydroxyphenyl)]ben oxi de. 6. A
conpound according to C " ﬁﬂ ﬂf# Il conmpound is the

hydr ochl or i @@ &abdeet her eo A Use of petiushotshi ve

anount of a conpound of Cla|n11 in a preparation of a nedi canent for
i nhibiting osteoporosis in a subject i n need thereof.

8. A use of an effective anount of a 2034~ compound of Claimlin a
preparation of a nedi canent for lowering serumchol esterol levels in
a subject in- need Bh&oemblation according to éﬂalnglmﬁWHéréﬁh

effective amunte d%aF%UEQH&QuBB comgrlsg%aiggée f6£ at|o é@t in

medi cament for |n epen cancer
need t her eofthe t°tal aCtlve 1n9re@eentﬁ formul ation conpr|5|ng a conpound

of formul a | of Cla|n11 and, optionially, pharmaceutically
acceptgbl e car pihers r ts theref
11. A’phar maceutj cal grnupat gﬁﬁg%ﬁipﬁsaSéSLBESQ €o @ﬁ Eﬁ&iéﬁeq%ﬁpnula I

of daim1 &k derrnda éoﬁﬁW?Pﬁg Fgmprlses less than 1% by weight of
(4- hydr oxypltdey ltotalhpetavebengekllithken- 3-yl 1[4-[ 2- (1-

pi peridi nyl) et hoxy] phenyl ] met hanone hydrochl oride and, 35 optionally,
pharmaceutically acce table carriers, diluents, - or excipients

t her ef or . -We §¢F@¢®gtlon according to Claim 13 wherein

PCT/ U$97/ 024fh# formula I compound comprises less than 0.3% by weight of
the tocal active ingredients.

15. A formulation according to Claim 11 wherein
said formula I compound is [24[4-hydroxypheny1)—6-
15 hydroxybenzo(blthien-3-y1] [(4-{2-(1-
piperidinyl) ethoxy]phenyl lmethanone-N-oxide.



- 34- . 12. Aformulatio rding to Claim 1l wherein

the forrmula | conpound bQﬂpLLseS’T§§§’?ﬂgﬁe§8@6by f t ot al
active ingredients. \\ “ﬁforrm MNI& TI Claim
12 wherein t he forrru B\“\\\‘\\r‘“\\ rises |efs than 1% by jwej ght of
the total active ingredi en 14 f ooMANGH998 hckordi ng

to Claim13 wherein 10 t he forrrula | conpound cénprises | ess thpani0.3%
by wei ght of ' the total active ingredients. 1p. A
formul ati on according to Claim 11 wherein saijd fornula | copnpotind. is

[ 2- (4- hydr oxyphenyl ) -6- 15 hydr oxybenzopdTt hi en-37TTT4-] 2- (1-
pi peri di nyl) et hoxy] phenyl ] net hanone- N- oxi de.
3. A compound according to Claim 2 wherein sald

compound is the hydrochloride salt thereof.

4. A compound according to Claim 1 wherein said
5 compound is {[6-hydroxy-3-{4-{2-(l-piperidinyl)ethoxy]}phenoxy]
-2~ {4-methoxyphenyl) ]benzo[b] thiophene-N-oxide.

5. A compound according to Claim 1 wherein said
compound is [6~hydroxy-3-{4-[2~(1l-piperidinyl)ethoxy]phenoxy]
10 -2—(4—pydroxyphenyl)]benzo[b]thiophene—N—oxide.

6. A compound according to Claim 4 wherein said
compound is the hydrochloride salt thereof.

i5 7. A uUse of an effective amount of a compound of
Claim 1 in a preparation of a medicament for inhibiting
osteoporosis in a subject in need thereof.

8. Ause of an effective amount of a
20 compound of Claim 1 in a preparation of a medicament
for lowering serum cholesterol levels in a subject in:
need thereof.

9. A use of an effective amount of a compound of
. Claim 1 in a preparation of a medicament for inhibiting
~e estrogen-dependent cancer in a subject in need thereof.

10. A formulation comprising a compound of formula
I of Claim 1 and, optionially, pharmaceutically écceptable
carriers, diluents, or excipients therefor.

30
11. A pharmaceutical formulation comprising a
compound of formula I of Claim 1 and further comprising [2-
{4-hydroxyphenyl) -6-hydroxybenzo{b)thien-3-y1] [4-[2-(1-
piperidinyl)ethoxy]phenyl]methanone hydrochloride and,
35 optionally, pharmaceutically acceptable carriers, diluents,

or excipients therefor.



