19 April 2005 A NOVEL CRYSTALLINE FORM OF 6- HYDROXY- 19 Aoril 2005
3- (4-[2- (Pl PERI DI N- | - YL) ETHOXY] pri

PHENOXY) - 2- ( 4- METHOXYPHENYL) BENZ( b] THI OPHENE HYDROCHLORI DE 5 Background of
t he i nvent+on-- 6- Hydr oxy- 3- (4-[2-(pi peridin-1-yl)ethoxy]phenoxy)-2-(4 '
met-hoxyphenyl ) benzo[ b] t hi ophene hydrochl ori de -(arzoxi fene) was first
described generically in U S Patent No. 5,510,357 and was specifically
disclosed in U S. Patent No. 5,723,474 20 ('474) and European Patent
Appl i cation 0729956. Arzoxifene is a nonsteroidal m xed estrogen
antagonlst/agonlsh_N%%%&UERY@q@LLﬁﬁhegoﬁhlé FEgmserumcholesterol and
for inhibiting hyperlipi dem a, oSteoporosis, estrogén dependent cancers

i ncl udi ng breast and 1&ééfh%-ﬁaﬁ%ERIDINKﬁﬁﬁEXETEGEYJ15 CNS di sorders
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clinically evaluated for the treatnent of receptor positive netastatic

reast .cancer; the adj tre 20 positive patients
'Bollomﬁng appropri ate Eﬁ #qﬁﬁéhéb the reduction of
recurrence 6-Hirarasiyva- aud[2nqpup§asayﬁ-mL§§§btﬁ@&?theﬁ5§y§bg -figduct i on of
carcingna in situ

the incigdence, of vasi v reast_ cancer _and. ducta

(DC'S mekﬂ?ﬁ%??§ﬂ¥iPgeﬁngb3§§FBP hepe Byvdrashileride: KaFgoradrseher apy,
aronatwag ENPERI BeseribERNganakoguety aRdy, cebytepbofbnesesigr 389 ( ACNE)
i nhibitors. X-ray powder_diffraction (XRD), f hernogravi metric ~anal ysis

(TQA) , apfovas ﬁfa%%ﬁ%%%ne@%éd@%@ﬂam& (3 H PafentinloKab | 723 s4hér (KF)
ronal ysesoh) bund BhzogehRneat 8t ahgo 20 .Ey%ﬁ h@v@é@ﬁedurﬁzaﬁyﬁg{,g n ‘474

- later indicated that said materi ate poorly Cryst i ne, and
cont ai kB %%¥$%%¥@4@@&uﬁﬁ§e@feahrqgﬁﬁuﬁntaqwmustéagenhgt,aneeﬁmb) in its

|att'C€or;91£Péf|a29Q§ lowering serum cholesterol and for

inhibiting hyperlipidemia, osteoporosis, estrogen dependent

cancers including breast and uterine cancer, endometriosis,
i5 CNS disorders including Alzheimer’s disease,raortal smooth
muscle cell proliferation, and restenosis.

Specifically, arzoxifene is useful for, and is being
clinically evaluated for the treatment of receptor positive
metastatic breast cancer; the adjuvent treatment of receptor

20 positive patients folldwing appropriate systemic or local
therapy:; the reduction of recurrence of invasive and
noninvasive breast cancer; and the reduction of the
1nc1dence of invasive breast cancer and ductal carcinoma in

_ - situ (DCIS) Arzoxifene is also useful in combination with

25  radiotherapy, aromatase inhibitors, LHRH analogues, and
acetyl choline esterase (AChE) inhibitors.

X-ray powder diffraction (XRD}, thermogravimetric

" analysis (TGA), proton nuclear magnetic resonance (1H NMR)
and Karl Fischer (KF) analyses of bulk arzoxifene isolated
30 by the procedures taught in *474 later indicéted that said
material was hydrated, poorly crystalline, and contained
variable amounts of an organic volatile (ethyl acetate).in
‘its lattice. '




2 Poorly crystalline and/or anorphous nmaterials are typically |ess

. desirable than highly crystalline materials for fornulatioﬂ95¥ 24905 ng.
Anor phous conpounds are chemcally and physically | ess stable as they tend
to adsorb 5 significant anmounts of water. The adsorption of water by an
anor phous material -in a gelatin capsule, for exanple, may cause the
capsul e to shrink or buckle as noisture is transferred fromthe capsule to
t he anor phous conponent. In additi@&n, anorphous conpounds have a tendency
to precipitate out of solutions containing them If an anorphous drug
subst ance Foecly tatvesdliildmen el AaterameaphibusonmatEeiallssapkuti on and

bi oavai | abi_ Lty pro ti.es.af the dru be negatively affected. In
addi t%&kﬁlcﬁllfs’ 1&5’52%5519‘“3&31‘9 (fg’sq‘"r &'bltg%’r?% ?Wﬁﬁ?gf%n?ﬁ heFm&dButical s
cont aifieimd csmind pduiona lpranegtinnfl  ongaltous obyepbuh@s Jareet hyl acet ate)

. Lal . i ci i pi h f h [
pot enSTRBRCAAT BREk FEBEHAY AS8F ARTTOriDlCoRE SBRICHE. SRAOTRAAI i on
5 rom sigaiffeant aRGuRRSS REC Water. t TiHe dESoR0: Denes Al kyréBspydasi rable to

prepare nog—crystglan .material s whenever_ sald preparation involves a

col | eETPERPORS PRECEFARA 1By SdF&laHE GARTHES onfoSueFAFRler MRYNs are
of tencauee @hbf bapktileo toeshes moMeen Btk 1@ tLs iﬁki&ﬁﬂ%% d is

non-cr¥stalline. Moreover, it is also generally less 2 esirable, froma

‘manuf 5ERRFERETEEr Epery the, cppsrdentiratée pmamnhans icruRenent ai nimg
subst aaajaahoﬁrroaﬂ%.%paauwahgﬁ?bﬁh&gr ARG ab%#]etd ﬁé&f‘écﬁivé‘]a@ ati on
10V\AII tyglcallylbei some function of the relative humdity a I Ch the
Ophar naBEuef caplrsippsdgensadndngt shem. | T fotreamomdsusting ency _
Lo auhEinge bYpeealLely Seicll aTEiue ) Lol B el e 10 LLs
Cin T 4tisselvdion amdcbieavaphabidibyt prabertissulaf he drug may
be negatively affected.
In addition, it is generally not desirable to formulate
15 pharmaceuticals containing substantial amounts of organic
solvent (e.g., ethyl acetate) due to potential solvent
toxicity to the recipient thereof and changes in potency of
the pha;maceutical as a function of the sclvent. In
addition, from a manufacturing perspective, it is also
20 generally less desirable to prepare non-crystalline
materials whenever said preparation involves a collection of
the final product via filtration. Such filtrations are
often more difficult to perform when the material collected
is non-crystalline. Moreover, it is also generally less
25 desirable, from a manufacturing perspective, to formulate
pharmaceuticals containing substantial amounts of water
(hydrates) because the level of hydration will typically be
some function of the relative humidity at which the
pharmaceutical is produced and stored. In other words,
30 potency variability is typically more problematic with a
" hydrate relative to its anhydrous form.
| Although. the arzoxifene prepared by the procedures
taught in ‘474 could be used as a pharmaceutical it would be
highly desired and advantageous to find a more crystalline




hi ghly desired and advant ageous to find a nore crystalline 18 Ap[ 2005 3
formof arzoxifene that did not contain water nor an organl Apg| 0%
within its crystal lattice which could be reproducibly and efficiently

- prepared on a commercial scale. Summary of the Invention The present
invention is related to a non-sol vated anhydrous crystalline form of

6- hydr oxy- 3- (4-[ 2- (pi peridin- 1-yl)etRoxyJphenoxy) - 2- (4- met hoxyphenyl ) benzo
[b] thiophene hydrochloride (F-V) having an X-ray diffraction pattern

whi ch CoﬂmhhS@ﬁ @t zdefdnonthaf dhé ﬁotlouhh@m@e@kser7naxtanOoZgamScS 1

0.2, 15. 2, and 17.6 0.2 i 0, when o ai.ned f copper radiation
sour ce. ?‘?}‘ée’?? &t thidy s d:fnﬁ*?:@]pz) t3ehtc ‘l:"n l?o‘ﬁo iﬁ}g ISpBI’OVI ded

non- sol viadeeh ARSI Ui & remttial i drel ¥ - hy e axad 2or 4a [ Fofpiepeindi Behile.
yl ) et hoxyj phenoxy) - 2- (4- net hoxypheny) benzo[ bj t hi ophene hydrochl oride (F-V)
having an X-ray diffraction pattern which conprises at |east one of the

fol l owi ng peaks:7.3 0.2, giamiary & e Infbrkiad 17.6 0.2 in 26 when
obt ai ned from a copper radi ati on source ().=1.54056"). In addition, the

present |nverWhQ)rPI’f€EH€§tte§~qV@ 1%&%@%@@@@%?@#@%@ sing F-V;
onti or % stabilizin %‘d‘ﬁﬁréﬁ éL (f-Xszl(ﬁ%érl&m—

opti onal g agent sel ect ed l#rom rret ionine, ~acetylcysteine,

cyst ei nel-aﬂrl)(gtshcetyri@hwmwd hﬁm(l%@eﬁm}dﬁé?ﬁn}z@&b} ehéerhepei onal | y

pr ogestl I ) RH anal ogue
and opt| ona }%gﬁdé%e@; ?;1%]@?.%1?%1-{ ér as ?&é@d&h%% %o 9 April 2005
3a I n avieaintagpasesohtt leagteserd dinvdm ifol lawisre pesalssov'i dedt a.

" pharmaceuti cal f.ormul atl on conprisin he cr st al Li ne, co ound as defined

above arftZ2ond3o®. folle 2phdPrécéuli-<al G- aferft 2% when

ohtained from a copper radiation source.

In a first aspect of the present invention, there is provided
" non-solvated anhydrous crystalline 6-hydroxy-3-(4-[2- (piperidin-1-
yl}ethoxy]phenoxy)-2- (4-methoxypheny)benzo [b] thiophene hydrochloride
(F~V) having an X-ray diffraction pattern which comprises at least
one of the following peaks:7.3 * 0.2, 15.5 + 0.2, 15.9 + 0.2, and

17.6 * 0.2° in 26 when obtained from a copper radiation source
{(A=1.5405%6").

In addition, the present invention relates to a
pharmaceutical formulation comprising F-v; one or more
pharmaceuticalrcarriers, diluents, or excipients; and
optionally a stabilizing agent selected from methionine,
acetylcysteine, cysteine oxr cystei;le ‘hydrochloride; and
optionally estrogen, optionally progestin, optionally an
aromatase inhibitor, optionally an LHRﬂ analogue and

optionally an acetyl choline esterase (AChE) inhibitor.




excipients. In addition, the present invention is related to_ nefhods for
using F-V to inhibit pathol ogical conditions such as: uterﬂﬂémWi%Kﬁsis,
endonetriosis, aortal snooth nuscle cell proliferation, restenosis, breast
cancer, uterine cancer, prostatic cancer, benign prostatic hyperplasia,
bone | oss, osteoporosis, cardiovascul ar disease, hyperlipidema, CNS

di sorders, and Al zheinmer's disease and for using F-V for the nanufacture
of a medicanent 'for inhibiting same. The present invention is further
related to methods for wusing F-V i@ up-regul ate choline acetyltransferase
(ChAT) and for using F-V for the manufacture of a nedi canment for

up-regul ating same. 19 April 2005 4 The present invention also relates to a
process for preparing F-V which conprises crystallizing 6-hydroxy-3-(4-

[ 2- (pi peri dinnal sytyed prsé]claheﬂowé @rés%ntmhb%wwnxhk?gnzg[ﬁ,l_Cg‘tgqoe%hene
hydr ochl %%&ﬂg e£é¥nag ialllzatlon sol vent sel ected fromthe group

consi st of St ﬁ Hle STEPri e hamothe cinyatol Lbne | copropahals;  and
subseq‘@énnw dropiengntihene esyll hdng @elrndcbor e £0NSh30k rs Wi gendd @, hird
aspechgg the present invention, there is provided a processl} preparing
a conpound as deflned in the first aspect which conprises crystaII|2|ng

6- hydr oxy-3-(4-[2-(pi peridin-I-

- yl) et hoxy] phenoxy) - 2- (4- nethoxphenyl)benzo[b]thlophene hydrochl ori de from
a crystalI|zBm|aﬁdrmﬂanynthmﬂnxﬂsmhtrxmwemnmduumﬁ welagedote net hano

oo b aRrE Melig Ty MEERERI L i 0000 ShELBReSol LG Lo @
provi deguchises ofumﬂmtﬁlﬂrmspmﬁmﬂemaﬂs,necbzatm]/esmm,the manuf act ure
of a nedl CRIRNLy { O d IYESLI L 2 PALOQLOH £, Sl tLgfl 88! ected Trom

uterine cancer, prostatic cancer, .benign prostatic

hyperplasia, bone loss, osteoporosis, cardiovascular

disease, hyperlipidemia, CNS disorders, and Alzheimer'’'s

disease and for using F-V for the manufacture of a

medicament for inhibiting same.

The present invention is further related to methods for
using F-V to up-regulate choline acetyltransferase (ChAT)
and for using F-V for the manufacture of é medicament for

up-regulating same.




uterine fibrosis, endonetriosis, aortal snmooth nuscle cell BroLiferation,
restenosi s, breast cancer, uterine cancer, prostatic cancer!d Ap8 Qﬂ§
prostatic hyperplasia, bone | oss, osteoporosis, cardiovascular disease,
hyperlipi dem a, CNS disorders, and 4Al zheiner's disease. 19 April 2005 4a
Brief Description of the Figures Figure 1 is a representative TGA trace of
F-V.  Figurthe pledertittisemt bon velHoCrielataesotoFaVprokbiegdr €03 i s a
representative XRD Pattern for FormV. Detajl ed Description of the :

| nvenEERAEAPGE b MG Eh £ AP HYS 8P yFRYSLRL Lhetndt S aRBPERKY Parffer ature or

at sIiEﬂudpﬁﬁgfﬁﬁﬁﬁghifgggﬂﬁﬁ*yp?héﬁgxprysq@LIine solid isolated at
anmbi ent tenperature from_crystallization of arzoxifene (or any

pol ymgtcsemhany 1 khenzaib) thinphera disdroeh herfie ofrpPBopr opanol  or
aqUeoYsoP1U Ak Qfn ERIRAY sNEBLUS! POoR! BRE-Ohp| SOREPBRAR, the
water content in sald solvents is preferably Iess than 0.2% (AC. S

spect Léphdedemdle qr adpiecus arelbamngl ; hethapekoers teapsePanod:i n net hanol
cont ai I 9 .+ VOl . \Vbr e f I =V_L.§ prepared by
ryi ne SRS i I PEL AR SP 65 Yobetalt P

t enpewstigh&,. the solid isolated fromcrystallization from aqueous nethanol
wherein the volune of water is between 20% and 5% Mst preferably F-Vis
prepared by drying at 50 to 70C, under vacuum the solid isolated at
anbient tepperature fromcrystallization of arzoxifene (or any

pol yror ph/ sbt vat &4 He AEBETE f P bty G s et gl loghe téeRet he Pwatistedcont ent

by vol anpréceskb%orlPrApatin 095cSnpbiRidC als| Yie r8HZ@X1 f €pBe MY bE ginsgl ved in
nethanqy (about 1. g solute/20 m of solvent) and optionally heated in
. which comprises crystallizing 6-hydroxy~3-{4-[2- (piperidin-1-
yl)ethoxylphenoxy) -2~ (4-methoxphenyl)benzo[b] thiophene hydrochloride
from a crystallization solvent selected from: methanol or agueous
methanol, ethanol or isopropanol; and subsequently drying the

resulting solid to a constant weight.

In a fourth aspect of the present invention, there is provided
use of a crystalline compound as defined above in the manufacture of
a medicament for inhibiting a pathological condition selected from:
uterine fibrosis, endometriosis, - aortal smooth muscle cell
proliferation, restenosis, breast cancer, uterine cancer, prostatic
cancer, benigh prostatic hyperplasia, bone loss, osteoporosis,
cardiovascular disease, hyperlipidemia, CNS disorders, and

Alzheimer’s disease.




order to effect dissolution of the arzoxifene starting material. Once
dissol ution is achieved, the solution may 5 optional |y be cdfcn 288%d to
about 1 g of solute/5 M of solvent, e.g., by distillation, before
allowing the solution to cool sIowa to roomtenperature. Once at room
tenperate, the solution may optionally be cooled further (with the aid of
an ice bath or refrigeration) to between O and 5C. 10 After a sufficient
anount of tine has el apsed for crystallization to occur, the F-V crystals

.may be collected b f||.tra1|on hed with col d (about 00)
met hanol before dryngg1 %‘f)‘ffs?%? v ggpﬁe THAEBEm  Slightly el evated

" drying tenpgyalie as iAo e Usdiokaddvé OTdE dBabeUSE) FLY, the presence of a
nitrogen purge are preferred. For commercial. scale _synthesis of F-V, it

my be adVARVESedudst & JERFAIRNEIYETRIPFC aEFare vPERFEYY. Suitabl e
~arzoxi f enepghantd ng 1rgataerfe%ré§gnﬁet&@@% SAyeéah | EEal 8RR ¢! udes, but

is not limted to, S-I , 20 F-111 (solvated and non- st0|ch|orretr|c
hydrated crystalline forms of ar zoxi fene described .in PCT Patent

O erby ncor s OOLA S3eaBRteReTL SELRD IR IS encT 1S O "

procedur esFtiughy be piépared Dy diving.e diveofat 2anhiens not i nportant
which_formof arzoxif ne Qnﬁﬁ_’tarts with because crystallization from

anhde%‘EBeﬁ@ HERoP* ¥ fhevathid daamea Ti herein, results

in F-dresysidise @b&&ach%bllé%@d)%@fan%l\éxﬁ@ e antital £36RNNi ng
calorinetry/thermpgravimetric _analysis (DSC/ TGA), noisture

sor ptFoEYFERLdipREdAD gfdaxzpRif %\d& @ pedomsrabdEylvateods were used
o110 chepasd&t) Zﬁroﬁ Me ﬂ@ﬁoﬂs % r &:0% stogﬁ:org%ﬁ{ deldy a\cﬁgé’&?:g wei ght | oss
ur |

of the material as a unctlon terrperat S nost April 2005
commohixtyses 06 webbanpd.st mndmmmmmmmmt atively

| ‘det ergh 06,4 08,1 bakede! 3h' k831G Verds: 35 preferably less than
0.2% (A.C.S. spectrophotometric grade). Preferably the
aqueous composition in.methan61 contains less than 30% by
volume water. Mére preferably F-V is prepared by drying,
either at ambient temperature or at slightly elevated |
temperature, the solid isolated from crystallization from
aqueous methanol wherein the volume of water is between 20%
and 5%. Most preferably F-V is prepared by drying at 50 to -
70°C, under vacuum, the solid isolated at ambient
temperature from crystallization of arzoxifene (or any
polymorph/solvate thereof) from agqueous methanol wherein the

water content by volume is 15%.




solid. DSCis a technique that is often used to screen corrpounds f or
pol ynor phi sm because the tenperatures(s) at 5 which a physi deA %‘h%ﬁ%e in a
material occurs is usually characteristic of that material. Moisture
sorption -isotherms provide evaluation of the degree of hydroscopicity
associated with a given material and characterization of non-hydrates and
hydrates. Lastly, XRD is a technique that 1.0 detects |ong-range order in a
crystalline material. A representatived TGA trace of F-V is shown in Figure
1. Thernogravinmetric analysis of F-V showed no weight |oss indicating the
i sol ation of Bypbeatdlyatedogiyehal mbor Be BSSsanabusis gletha¥oihoved a
sharp ne t| n ﬁdet he m at %74- % 175C as shown in Figure 2, which is
~significHi et Pﬁgﬁz B BhsEPY¥ETEr apd) pPEivRaldy degted in

sorpti ordmaﬂrwl@ﬂfe@@t aeéabm{at:%ﬂeéff She Er)./oih?:&ﬁg 2tWekghly i ncrease of
0.11% over, the range of 0. 95% RH indicating a stable an rods crystal
form wi tTRERFIaL 1] go’b?%p‘éh§??*}u‘t:b°’ad§§rEché?’éﬁdortb@nseﬂ-utu-gnamhydr at ed
{ @ m of apeRidene bdeonBhpakteancal abole! 2ahU6ESs5RALR/BoRS N a f1at

basel i ne, jndicative of hi crystalline mat@erials angul’ar peak
posi ti orRCYYEND P corblés‘gbﬂ ﬁbatiqm). dbe§0t©ra250mihgpehEsswiluhlon

i nt ensi tﬁcgs:ﬂuasl,lgﬂ regr r #)@ f est ak for F-Vis
tabul ated in Table ¥ tf(? f(;g&t”g t%ﬁ% % ar%lq‘g‘%p‘? %a’“vf?ﬁlPSH 580uracy
of t 0. e/ﬁqmm;gmrmw Qﬁititbmallu!dnsecm@.'tédchmmisenrengHEthélaldt
simlar c’(j_ghffra,ctl?:g:}angl es to those reported for S-Ii, F-1I 30 and F-111,

~ each.of thon mirgermtimddo hetween Qllémwﬁﬁcfor a clear
- diost i ncrifyRbel WREF i¥ildnt Fstount-d# It s e fa?pj@cy £005 7 Variabl e

" tenperature x-ray powder diffraction analysis Fowed no si gni fi cant
change FFYsteldizatdan dip occur, the F-V crystals may be collected

by vacuum filtration and washed with cold (about 0°C)
methanol before drying to a constant weight in vacuum.
Slightly elevated drying temperatures (about 50°C for 12 to
-15_ 48 hours) in the presence of a nitrogen purge are preferred.
For commercial scale synthesis of F-V, it may be
advantageous to seed the crystallization with F-V.
Suitable arzoxifene starting material for the above
c:ystalllzatlon 1ncludes, but is not limited to, S8-II, F-I,
20 F-III (solvated and non-stoichiometric hydrated crystalline
forms of arzoxifene described in PCT Patent Applications
PCT/US00/16332 and PCT/US00/16333, the teachings of which
are hereby incorporated by reference), arzoxifene prepared
| by_the procedures taught in ‘474, or any mixture thereof.
. 25 It is not important which form of arzoxifene one starts with
‘because crystallization from.anhydrous methanol, according

to the procedures described herein, results in F-V crystals.

Characterization of F-V

30 Differential 'scanning calorimetry/ thermogravimetric
- analysis (DSC/TGA), moisture sorption/desorption, and X-ray
powder diffraction (XRD) methods ﬁere used to characteriie
F-V. TGA is a measure of the thermally induced weic_;[ht loss
- 0of the material as a function of 'terrperature.- It is most




pattern up to 125C which is consistent with the DSC profile ?8@ ng a
stable crystal form 5 It is well known in the crystallograp yQ P %

for any given crystal form the relative intensities of the dlffractlon
peaks may vary due to preferred orientation resulting fromfactors such as
crystal norphology and habit. Were the effects of preferred orientation
are present, peak 10 intensities arecaltered, but-the characteristic peak
positions of the pol ynorph are unchanged. See, e.g., The Unlted St at es

Phar nes@nebsl #28seatbosghd fowut;emﬂy#a%sol%&%nl%%

Furthernore, 1t is also well known 1in the crystallograp y art that for
any gi AR YAYelvf deheratnenthantatal pedktidst omtentmypRay slightly.

For exgumi®, 16@kiposi tbORS:1&A8 EhHLE! ; Qu%ftt%nau‘éaerd actd UL idL g he

tenperature at mhlch a sanple’™i's ana yzed di splacenent, or the
preseﬁE@mﬁﬂuEE%eﬁ@é.@@lﬁm@ﬁ@b¢ﬁmtbscandar@helmamWeqmnunﬂn(akﬁ&t a peak -

5POSI tiy@y MATd aﬁﬁ $ida1 291’1%%8 nmgg Wf"ﬁ'e Snegilf:sCé'%ai%cc tyt hese

potentlal var|a I ons Wt erlng | fication of
F-V. & acttmowi::amdoéc@wtenhtnahmﬂ f oMod etiei agzpltyml forms in the

| nt onad st Feridd alThiRtiarl en Hir: degnh, SEnEvREREeRIC IRl

|ntenﬁ@dqquatedrW1Ehxangiwuﬂtmﬁ&ﬁrfankaﬂﬂtBﬁdrab&&@dzaﬁlﬁﬁa%ﬂ ntensities
. | | 03| |on F-V may, be jdentified by the presence of peaks

at 7W§ glyffra??% drates. o Lastlhy, 1¥RB is3y beghnigueothaven t he
10patteﬂ&ﬂe%t®bumn@e¢atﬂgm&cr@m% a r@%@éapﬂlﬁe%eeﬁai presence of F-V

may be fur her wverified by peaks at 2, 18.9 0.2, and
19 Apri | Feprepantaliyg TGP tugns aficfpétier shownobnaFhedrer dm a

COppemhé&ﬁbgkb@&n&QﬁﬁQﬁana1y51s of F-V showed no weight loss
‘ . indicating the isolation of a non-solvated crystal form.
DSC analysis of F-V showed a sharp melting endotherm at 174-
15 175°C as shown in Figure 2, which is signifiéantly higher
than that observed for F-III. |
The moisture sorption/desorption isotherm obtained for
F-V showed a weight increase of 0.11% over the range of 0-
95% RH indicating a stable anhydrous crystal form with'
20 little propensity to adsorb water or convert to a hydrated
form of arzoxifene. ‘
The XRD pattern of F-V features sharp peaks and a flat
baseline, indicative of highly crystalline materials. The

angular peak positions in 20 and corresponding I/I,5 data for

25 all peaks with intensities equal to or greater than 10% of
the largest peak for F-V is tabulated in Table 1. all data

in Table 1 are expressed with an accuracy of iIO.Z%.
Although many of the intense reflections are generally at

, similar diffraction angles to those reported for S-II, F-I

30 ‘andrFuIII, each of the forms gives a different powder

' pattern, allowing for a clear distinction between S-I1I, P-I,
F-III and F-V.




Table 1 Angle I/10 Angle 1/10 Angle I/1 ("% 20( ')20(% 20

7.34517.67222. 619 9.02217. 98323. 320 10.01018. 25624. 446 12. 838 1@ribAPh5 g38
14.61519. 82727. 432 15.55021.510028. 218 15.964 F-V has several advantages
over the prior art formof arzoxifene described in 1474 and over F-1 and
F-111 described in the previously incorporated by reference PCT 10
applications. Relative to the arzoxif?ne produced by the procedures taught
in 474, F-V is nore stable at anbien tenperature and is, therefore, nore

anenable to har maceutical devel-opment, i.e., development of a dosage

fornul ation. Variahkiiq i tpartuke tihé-’&\‘}brmwﬁ@tld;sfeﬁtamlm BpAysBsV is
highly cg/sp 'él{kﬁ»aé’fﬂét&dﬂﬂﬁé@{tﬂd APl Je3%s, hygroscopic
and nore stab g., less prone toc egra ation, i ntains

consi st gurttpatrengy )td HRS°Cawhiphotis Emhelibﬁlaﬁtaﬂﬁitﬁr €hetl bsc Poeilaore
desirablge f.or ,fornulati n processing. Furthernore, unlike the formof 20
arzoxiféﬁﬁi %ﬁi? éﬁﬁﬁTé%“Phught in 1474, which contained
ethyl acet at ertand \WH i Sl alHd Gy dtal 10y ?ﬁa narteither,. el i ke S-11,
F-1 and F-111,, F-V |s truly an anhydr us form of arzoxifene which shows no

pr opensi&Y (- VETs SFY Skl £orTs Shec ivien indensiFdegurtdihe.
Furt her i fErdotYon pebiksimay vary due to preferred orientation

resulting from factors_such as crystal morphology and habit.
Where the effects of preferred orientation are present, peak
"o 10 intensities are altered, but.the characteristic peak
positions of the polymorph are unchanged. See, e.g., The
United States Pharmacopeia #23, National Formulary #18,
pages 1843-1844, 1995. Furthermore, it is also well known
in the crystallography art that, for any given crystal form,
15 the angular peak positions may vary slightly. For example,
peak positions can shift due to a variation in the
temperature at which a sample is analyzed, sample
displacement, or the presence or absence of an internal
standard. In the present case, a peak position variability
20 - qf * 0.2 in 20 will take into account these potential
variations without hindering the unequivocal identification
of F-V, |
A well known and accepted method for searching crystal
forms in the literature is the “Fink” method. The Fink
.25 method uses the four most intense lines for the initial
search followed by the next four most intense lines. In
accord with the Fink method, based on peak intensities as
well as peak position, F-V may be identified by the presence
of peaks at 7.3 £ 0.2, 15.5 * 0.2, 15.9 + 0.2, and 17.6 +
30 0.2° in 20; when the pattern is obtained from a coﬁper
radiation source. The presence of F-V may be further
verified by peaks at 17.9 = 0.2, 18.2 * 0.2, 18.9 % 0.2, and




lattice is stable up to its nmelting tenperature. Mreover, 19 April 2005 9
F-V has approximately a 10% hi gher aqueous solubility rel at'®/@H €048 | | |
and is the thernmodynam cally nost stable known form of arzoxifene. 5
Characterizati on Methods DSC anal ysis was performed using a TA Instrunents
2920 -equipped wth an auto-sanpler and a refrigerated cooling device. The
sanpl e was enclosed in a crinped al 8m num pan and anal yzed vs. an enpty
ref erence pan. The heat flow was 10 neasured after equilibration at 30 C
The healig. (Al W5 26ACRIn MWIe {0400 dbOf ARla OFrbfal flow vs.
tenperature was integrated to identitfy any endothermc or exothermc

event Sorp@&x ammaliypdiionnasnypard or mred using a TA Instrunents 2950 15 equi pped
wi th an auto-sanpler. The sanple was | oaded onto a tared al um num pan and
the tenperature was ranped from anbient to 300C at a rate of 10C per

m nute. A graph of weight perceffabie. 1ltenperature was integrated to
determ ne the—pereept—0ss Mohsture Sorpti-ontsot-herns were generat ed

usi ng a VTI ééﬁ-gf(fb f Lo hs‘f’?sﬁ'ﬁlrt .I/Iﬂve s%tﬁgf-%s ke (304 yzed at 25C

from0-95% relat2@e hurf®dity (RB) flor (*&Hsdr pt#6on {and from} 95-5% RH for
desorption in|stie@s pf &S0 RH 1Thé gds@eptijo22.snd deg@r ptijon isothernms were

L

X-ray powder

gener ated as pgrephrofsiher 2§—Te+§g%-€ - -
‘diffraction pat?%?ﬁs me?% O)t%?h djon S s {5068 X-ifay powder

di ffractometel Ihi@h{ wak0eqi pped. |wWi 68 a[CaKadsqurcee(l F 1.54056)
AAR i 1

operated at 5P —40-+ key-extsgbi4d ~¢aLs—€»£Li) detector. The
- sanpl es were Bdagéghnedxgro11% t 15“F% 2( gﬁ‘g.b sec8nds per step size of

. s facal vame. ARt Al nAad
‘and a snoot h sufdgeer WS ot~ o5 T 353 18
5.5 | ez

10

15

20

25

0.04. The dryj polwders vie3 e patéiel [ntR7red¢egsed §op-3Roading sanpl e hol ders

F-V has several advantages over the prior art form of
arzoxifene described in ‘474 and over F-I and F-III
described in the previously incorporated by reference PCT
applications. Relative to the arzoxifene produced by the
_procedures taught in ‘474, F-V is more stable at ambient
temperature and is, therefore, more amenable to
pharmaceutical development, i.e., development of a dosage
formulation. In addition, unlike the form disclosed in
‘474, F—Y is highly crystalline. Crystalline materials are
generally less hygroscopic ahd more stable (e.g., less prone
.to chemical degradation, maintains consistent potency) than
amorphous materials and are, therefore, more desirable for
formulation processing._ Furthermore, unlike the form of
arzoxifene produced by the procedures taught in ‘474, which
contained ethyl acetate and water in its lattice, F-V
contains neithér.

Unlike S-II, F-I and F-III, F-V is truly an anhydrous

| form of arzoxifene which shows no propensity to adsorb water
on changes in relative humidity. Farthermore, F-V's crystal

lattice is stable up to its melting temperature. Moreover,
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using a glass slide. 19 April 2005 10 15 Vari abl e tenperature X&ragfyomder
diffraction patterns were obtained on a Sienens D5000 X-ra
diffractometer which was equi pped with a CuKa source (X = 1. 54056)

oper at ed
filter.
controll ed hol der and a snpboth surface was obtained for diffraction.

sanpl e was scanned from2 to 35 20.-& 2.5 seconds per step size of 0.04

.at 50kV and 40 mMA with a scintillation detector and nickel

The powder was packed into a top-loading, recessed tenperature

The

begi nning at 25C after an equilibration tinme of 5 m nutes. Subsequent

scans were Hbéaé@géoﬁmw@waélﬁa%tﬁﬂaﬁéﬁta@sebagrsaﬁabﬂ% 25Cto a

HHXIHUWIOf 125C." The follow ng exanples further illustrate processes for

pr epar i FglEtive THe %X%ﬁ%l%%da}% ke theenedmanipallynmephgsteblehe scope

of thesgnRCESSESof NaPfyx{ £8ReCt . and should not be so construed.
Exanmpl es 20 25 30 Exanple 1 Crystallization from Met hanol Wt hout

Concentration A 20.00 g sanple of arzoxifene is conbined with 500 mni

0.04°. The dry powders were packed into recessed top-
loading sample holders and a smooth surface was obtained

using a glassﬁslide.

of

aghydr ops, 1BL B GdtRsgd and heated to reflex. Al of the:solids
di ssol s pale vyellow solution. The solution is
cooled to bél’&ﬂvmlyswsamb peofommed wsithg i @nEh Imgsbxuhenes a282@dded. The
o e b 6 S i 0 A S LndlA0AALSS, alotll ), e
‘sol uti clerirascedie \ﬂamplﬁwezsalenaﬁdr.?.éc‘gnam of rijmmad calShnyinpume praed F- V
salt. Eﬂﬁi%ﬁ%ﬁ%@é ¥&. an empty reference pan. The heat filow was
10 measured after equilibration at 30° C. The heating rate was
5°C per minute to 300°C. A graph of heat flow vs.
temperature was integrated to identify any endothermic or
exothermic events.
- TGA analysis was performed using a TA Instruments 2950
15 equipped with an auto-sampler. The sample was 1oaded onto a
tared aluminum pan and the temperature was ramped from
ambient to 300°C at a rate of 10°C per minute. A graph of
weight Percent vs. temperature was integraﬁed to determine
the percent loss. |
20 Moisture Sorption Isotherms were generated using a VTI
SGA-100 flow instrument. The samples were analyzed ét 25°C
from 0-95% relative humidity (RH) for adsorption and from
95-5% RH for desorption in steps of 5% RH. The adsorption
_ and desorption isétherms were generated as a graph of the %
25 weight change ws. % RH.
X-ray powder diffraction patterns were obtained on a
Siemens D5000 X-ray powder diffractometer which was equipped
with a CukRa source (A = 1.54056) operated at 50 kV and 40 ma
with a Kevex solid state Si(Li) detector. The samples were
30 scanned from 4 to 35° in 20 at 2.5 seconds per step size of




slurry is allowed to cool from50C to 30C over a 1.25 hour dg‘ﬂ'rﬁ 5At this
point a |large anmount of white solids are present. The stirre urry is
imMmersed in an ice bath and 19 April 2005 11 stirred for an additional 3
hours. The slurry is filtered wusing Whatman #1 filter paper and the white
solid is washed with 50 mMl of methanol pre-chilled to OC. The wet cake is
dried for about 48 hours at 50C undgr vacuumw th a slight N2 purge. Yield
15.94 g (63.8%yield). HPLC potency 89 4% (as free base), total rel ated

subst ances vaTRabh1@. 28Mperarmatl %Qh-a9f ]_)t‘l:gj nd after
drying showed the |n|r{%)|eal wet caké-:1 cont al negﬂg%/%\s%ven ﬁ%ﬁgarrpl e 2
O yst ¥ere; abtaanedornVet BARBEDW DS 006N Eemaya ticomteAr Zﬁ.ﬂﬁra@tsmmﬂer of

ar zox c ned .wi t h. 500 of anhydrous _net hanol (HPLC grade) and
heat e'c‘fijg(%ﬁrgﬁgﬁ 8% P ?5W6£ht Re | FOUFCEs Iy Ed 1t- G 44503 Prenadifsyeneous
pal e wel 50KV anfutooma whehsal BEE 88113 aE9baCHetaked DhneM el 375 M

of di %t.ikl ate ?% atm) heric distillation. At this point, the reaction
i xt ur&-r§¥a cl8&rPhY ﬁeﬁﬁﬁuga95fafiown§8l 8t tor-Llopéingy reamssieth and t he

sol ut tempesaseededont £b1sedch81a20 Ahll LA LA! <REEUAUS/-X Prepared F-V.
After § edi n ‘g the .mxture is allowed to cool to anbient tenperature with
sl ow g?fﬁ? oﬁoﬁv‘g?f?ﬁc%ﬁﬁa pERPoBAMPLLI WSt AFsnnede fxota2géo anount  of

whi tezgs ey Rict 3t & Q$s n an i.ce bath and stirred
for an addlfgio%al C%&Pss g‘? sj'd’r rei/mE qseqd%e 3&1?}51 Wrat man #1

filtersimnpaiteandud R S & dirfe nol
pre-chilled to O0C ﬁ-e wet cake |ls d\r@%g?ﬁ%l:ﬂ&% ?ﬁ élt‘] 50C under

) vacuufrrs H”%F ]| Q@’Fﬂm@i Al gencneasing Zthtpgréwre%nceéﬂénthleﬁi pot ency

15

20

25

.91. 3‘V§ 31 %\ﬁeg% Conparison of 30 the product weight

before an a ter &ryl IJr the initial wet cake contained 31.5%

sol vent. The follovung examples further illustrate processes for
preparing F-V. The examples are not intended to be limiting

Ato the scope of these processes in any respect, and should
not be so construed.

- Examples

Example 1

Crystallization from Methanol Without Concentration

A 20.00 g sample of arzoxifene is combined with 500 ml
-of anhydrous methanol (HPLC grade) and heated to reflux.
All of the solids dissolve to afford a homogeneous pale
yellow solution. The solution is cooled to below reflux and
5.00 g of additional arzoxifene are added. The soluﬁion is
re-heated to reflux to effect dissolution of all of the
‘SolidS- The solgtion is slowly allowed to cool with
agitation. At 50°C the solution is seeded with several
‘milligrams of previously prepared F-V salt. The crystalline
slurry is allowed to cool from 50°C to- 30°C over a 1.25 hour
- period. At this point a large amount of white solids are
present. The stirred slurry is immersed in an ice bath and




19 April 2005 12 Exarrpl e 3 30 Gallon Scal e Recrystal i zatlon f r om Met hanol
5 10 15 20 25 30 A 3.08 kg sanpl e of arzoxifene is conbi ned 18 RiARRl ZW5. of
anhydr ous net hanol (HPLC grade) and heated to ref lux. Al of the solids
di ssolved to afford a pal e yel |l ow honogeneous solution.. The solution is
concentrated by renoval of 40 L of distillate by atnospheric distillation.
At this point, the reaction mxture is a clear honpbgeneous yell ow

- solution. The reaction is cooled tolbreak ref lux and the manway i s opened
at about 40C to check for crystallization. Crystals are observed and

Cﬁm i ngsitilrlﬁredt foyedn ahddi t hheall 28 m@grﬁourTﬁ@hsmﬁﬂmaistﬁmd © Jaé(]t}lrf of gC.
The crysta I zation s stirre verni ght at 0C and the Iltere

t hr ough“§* E‘Fnéﬁ %:g ﬁ/]r’f‘:é‘F PFREE. a’i‘“g é‘%"‘t‘if—‘ %%vg Jﬁlw"i‘)“f’%%%ct from
the crystal BDZﬁlll@ﬂ m@ﬂkanéhqof@iémlié&u% 0°¢.Usetecaret lAe ijwash and-

t hen seatg_tﬁgrg %h the press. The wet cake is then washed with 11.3 L of .
anhydr o t BARoRPPRE- 4% hPure t"i‘)tol@ Hderevagum withy pedldghtnpl vi ng

vacuum 9 phiegdl €38 Sl 15. mmgnqéo@wl%rmt)hrort@hct petiepekelag0iast he press.
A slight N2 purge is applied after about 24 hours. Total rying tinme is

about SéaﬁoﬁFEG hagel e’F%Fqu ey GSulRgrnCes ; (18S)C HABEcy 92. 7' (as
free ba@@thgail:&%ﬁ) SO%hErRh o wiidtst ald izt i farf‘HBzEtdig}iq{ Puncti | i ous

et hanol and, arzoxi fene (10.0 g). were conbined and heated to ref
lux to Ehewed thesHrifiazh wet cake contained 65% solvent.

10 Example 2
' Crystallization from Methanol With Concentration

A 25.00 g sample of arzoxifene is combined with 500 ml
of anhydrous methanol (HPLC grade) and heated to reflux All
15 of the solids dissolved to afford a homogeneous pale yellow
solution. The solution is concentrated by removal of 375 ml
of distillate by atmospheric distillation. At this point,
the reaction mixture is a clear homogeneous yellow solution.
_ Reflux is broken and the solution is seeded with several
20  milligrams of previousiy prepared F-V. After seeding, the
mixture is allowed to cool to ambient temperature with slow
agitation over a 1 hour period. During this time a large
amount of white precipitate forms. The slurry is immersed
in an ice bath and stirred for an additional 3 hours. The
25 slurry is filtered using Whatman #1 filter ﬁaper and the
white sclid is washed with 50 ml of methanol pre-chilled to
0°C. The wet cake is dried for about 48 hours at 50°C under
vacuum with a slight N, purge. Yield 22.44 g (89.8% yield).
_ HPLC potency 91.3% (as free base), TRS 0.26%. Comparison of
.. 30 the product weight before and after drying showed the
' initial wet cake contained 31.5% solvent.



The solution was allowed to cool to anmbient tenperature over a 3 hour
period during which time a white crystalline precipitate f3PMl20P8e
solids were isolated by filtration and vacuumdried overnight at 50C with
a slight N2, purge. 19 April 2005 13 Yield 5.50 g, MP. 173C (by DSC). An
Xx-ray powder diffraction spectrumfor this sanple was obtained and was
substantially identical to that of 1phe F-V pattern disclosed in Figure 3.
5 Exanple 5 Crystallization from I sopropanol Anhydrous isopropanol (250

‘'m) and azroxifene (10.0 g) 1%M§ep(yrbi ned and heated to reflux to

effect dissolution. Heat was r t he solution seeded with several
mlligrams &0 Ballorhéaedar Remryvaballicationl fomedMdtharadl to anbi ent
tenperature and stir overnight during which tine a white precipitate
fornmed. The solids were isolated by 15 filtration to afford 12.11 g of

wet cake. AR43 (18 gkgasgielef of t hezori Lake dascdnbidedwviei thi @it ab£60C under

= Vacuum W s|.i.ght N2 e._Yield 2.72 Q. . 171.5C (b SC). An

5x-ray p%eorésdi[ﬁ? ac ?igln(@%llﬂegt?ﬁ%ﬁh?l)ra?%i%e%éﬁg} govﬁigl‘b’ﬁt ai%]eg and was
substeht the | solibntdissolved had affohd &-DaPO pallew methssemsadsi n Figure
3. . 6 Preparatjon. from Azroxifene Free Base 25 Azroxifene free base
'(5.0;&-59%‘1%%“'31 & ol F FOIGeRRt e Py TRaYaR (Oh 48 B Of i of
conc et g tait ich téh iy eofthaspltericd dd etk 11 € orh . of atvadlers gﬁﬁrﬂﬂ,daﬂaé o the
reactjon mi xture. The reaction mxture was heated to 55C _ for 15 minutes to

ef f et B RIHESTHS 4G Tn IRBIIRE oS wallaw seiutsinc TRl seeded

10 \MC; E ::Eéhcsjtg.cﬁf ifs ool HPastd0n i fihui SRSt RBfvdyP i oingz rate of
1 r an
at about 40°C to check for crystallization. Crystals are

observed and cooling is continued at a rate 12°C per hour to
a final temperature of 0°C. The crystallization slurxy is

__ stirred overnight at 0°C and then filtered through a single
15 plate filter press. in order to remove all product from the
| crystallization tank, the mother liquor is used as a tank
wash and then sent through the press. The wet cake is then
washed with 11.3 L of anhydrous methanol pre-chilled to 0°C.
- The wet cake is dried by applying vacuum to the press and
20 running 50°C water through the jacket of the press. A
' -slight N; purge is applied after about 24 houfs. Total
drying time is about 36 hours. The yield is 2.588 kg
- {86.27%); HPLC potency 92.7 (as free base); TRS 0.39%.

25 . Example 4

Crystallization from Ethanol

Punctilious ethanol (250 ml) and arzoxifene (10.0 a)
- were combined and heated to reflux to effect dissolution.
30 The solution was allowed to cool to ambient temperature over
o a 3 hour period during which time a white crystalline
precipitate'fqrmed.. The solids were isolated by filtration

. and vacuum dried overnight at 50°C with a slight N; purge.




stirred at that tenperature for 8 hours. The solids were i sol at ed
filtration, washed with methanol pre-chilled to 10C and vaéﬁdﬂ¥%&¥ﬁh at
- 50C over night with a light N2 19 April 2005 14 5 15 20 25 30 purge. Yield
4.42 g (87.7%yield); potency (HPLC) 99.7% TRS 0.32% An x-ray powder
diffraction spectrumfor this sanple was obtained and was substantially
identical to that of the F-V patterf3disclosed in Figure 3. Uilities As
used herein, the term"effective amount” nmeans an anount of F-V that is

capabl e, 0 i biting condjtl r etrinmental effects thereof,
descrlg%dé%%?£1§¢_%%gﬂ'?lviféqp %’a&ﬁ¥ﬂ|sté?b&“ﬁ??hpg§9969en progestin, an
ar omat adeffiadt Do Oﬂipeﬁﬂrth;l'd%ﬁnﬂhpﬂ USaml e e NEHEd iIHEP I weldhe term

"ef fective anpunt’ S, an a unt f such an agent capable of

_ nmean
prodUC|§EP?Y§n?H?£¥%e SRR et "?@ﬁnqﬁWi ey ddisediasiad i ncl ude
their Jpereiglty :ccepted neani ng, i.e., preventing, prohibiting,
restraining, alleviating, aneliorating, slow ng, stopping, or reversing

e progression or severity of a pathol ogi cal condition, or sequel a

t hereof , described herein. The t jg@reventing”, "prevention of",
“prophyl axi s", "prophylactic" a nt" are used herein

i nt erchangeabl’y and $@efefallsl zaddinn fgamhdadomepiamedd t hat t he reC|p|ent of
F-V will incur or devel op any of the pathologlcal conditions, or sequela

thereof, described herein. The terns "estrogen deprived" and "estrogen
depri vat i on"Antgidgiousy isonsandnadn, (250 mdy) mamdueakrbyifene (10.0 g)

10 were combined and heated to reflux to effect dissolution.
Heat was removed and the solution seeded with several
milligrams of F-V. The reaction mixture was allowed to cool
'to ambient temperature and stir overnight during which time
a white precipitate formed. The solids were isolated by

15 filtration to afford 12.11 g of wetcake. A 4.01 g s"ample of
the wetcake was dried over night at 60°C under vacuum with a
slight N, purge. VYield 2.72 g: m.p. 171.5°% (by DSC). 2An
x-ray powder diffraction spectrum for this sample was _

_ obtained and was substantially identical to that of the F-V

20 pattern disclosed in Figure 3. |

Example 6

Preparation from Azroxifene Free Base

25 Azroxifene free base (5.07 g) was slurried in 65.0 ml
of methanol. A solution of 1.41 ml of concentrated
hydrochloric acid and 10.0 ml of water was added to the
reaction mixture. The reaction mixture was heated to 55°C

. for 15 minutes to effect dissolution. The reaction mixture

30 was cooled to 30°C and seeded with 50 mg of F-V. The
reaction mixture was coocled to 10°C at a rate of 1°C/hr and
stirred at that temperature for 8 hours. The solids were
isolated by filtration, washed with methanol pre-chilled to
10°C and vacuum dried at 50°C over night with a light Nj




occurring or clinically induced, where a woman can not produce suff|C|ent
endogenous estrogeni ¢ hornones to naintain estrogen dependeWtAFfrUﬁQQﬁ ons,
e.g., nmenses, honeostasis of bone mass, neuronal function, car di ovascul ar
condition, etc. Such estrogen deprived situations arise fron1 but are not
limted to, nenopause and surgical or chem cal ovarectony, including its
functional equivalent, e.g., nedigation with an aromatase inhibitor, GRH
agoni sts or antagonists, ICl 182780, and the like. D sease states 19 Apri

2005 soc | n gstrogen rive state Iu put are not
Bi=B87 R W k3 BT (87785 t8t povsed dret o 88sa8ang
hyperTRslﬂeHQa, ABnuxeﬂaﬁepewdertﬂﬁffﬁéﬁt Qﬁtépg@ﬁrumnebgdeﬁlgteroidal 5.
conpo havi ng trogenic_activity such, ,as, for. exanp 17f - estradi ol ,
estro%%gIg 8nYa6a?§§a%§gSoaﬁﬂ YBFe ?ﬂ???}a11¥qﬁﬁﬁ€té§ﬁﬂo§€nt@4b et hynyl
estr adf otheapevt batteke. discRbséqr igdreghre9gn- based conpound is -
Premarin(r), and norethylnodrel. 10 As used herein, the term "progestin”
i ncl udes conpounds having progestational activity such as, for exanple,
progeutEIQﬂﬁesnorethylnodrel nongestrel, megestrol acetate,
nor et hi ndrone, the, |ike- hbrethlndrone Is a preferred progestin-based
‘agent. 15 %8 Y@%@ %&?lt?k?t%ﬁ?ﬁ"a?%%%ﬁ%&%ﬁlﬁmP%ntbrmeim%I@@es conpounds

dmowh mi | abl
capa t i VIﬂgh@rpréa’)ﬁ&lé (CYTANDREN(&?;W&im @1&;{ avdeg_ abl e

i nhi bj tors such as_am nogl ut em de astrazole

(AR MEEsmental fiipdte e descriheddmnein ( LBUERAKY ))s Exenest ane

0 ( AROVASI A¥irhin is 28k d RAL ) ddikBogdl L Nl é},gg% sdHRH anal ogue

15

20

refers to an anal ogue of Iuten|2|ng none T el eas hone t hat
i nhi FiRRikihqngan @nadpdgue a 9 eme AR siathidpitesr, the term

*effective amount” also means an amount of such an agent
capable of producing its intended effect.

The terms “inhibiting” and “inhibit* include their
generally accepted meaning, i.e., preventing, prohibiting,
restraining, alleviating, ameliorating, slowing, stopping,
ox reversing the progression or severity of a pathological
condition, or sequela thereof, described herein.

The terms “preventing”, “prevention of”, “prophylaxis”,
*prophylactic* and fprévent' are uséd herein interchangeably
and refer to reducing the likelihood that the recipient of

, F-V will incur or develop any of the pathological
conditions, or sequela therecf, described herein.

The terms “estrogen deprived® and “estrogen
deprivation” refer to a condition, either naturally
occurring or clinically induced, where a woman can not
produce sufficient endogenous estrogenic hormones to
maintain estrogen dependent functions, é.g., menses,
homeostasis of bone mass, neuronal function, cardiovascular
condition, etc. Such estrogen deprived situations arise
from, but are not limited to, menopause and surgical or
chemical ovarectomy, including its functional equivalent,
e.g., medication with an aromatase inhibitor, GnRH agonists

or antagonists, ICI 182780, and the like. Disease states




~including for exanple, goserlin (ZOLADEX(r)), |euprolide 25 %LUP )) and
the like. As used herein, the term AChE i nhibitor' i ncl udes dﬂﬁ% s that

i nhibit acetyl choline esterase, for exanple, physostigm ne salicylate,

tacrine hydrochl ori de, donepezil hydrochloride and the Iike. 30 The term

"up-regul ate ChAT" refers to increasing the enzymatic activity of ChAT,

I .e., pronoting the conversion of qu ine to acetyl choline. This
pronotion would include an increase 1T the efficiency and/or rate of
reaction of 19 April 2005 16 10 15 20 25 30 ChAT and choline and/or an

i ncr eas @ THPIRF Aot G ESATOgsreSanTigted Inkadiq dnsilugds.i dmt Hries

i nCr easadt g P WY: HheCNoWEE RSP o B Le c%gﬁgto%éa%g:glﬁa&egu' ation or

other synthetic step of the enzyne's formation and/or Cre€ase in the
enzyme' SIFERHS iapst lyRexAdprideaBal-i sm Sel ected Testing Procedures Gener al

Rat Prepar at iz@n R o Seyaentysfi d . ot her wi
I ndi cat ed) fenalg%%gﬁggﬁgnbagﬁgyk¥%%g %?ﬁg¥8%% ré%%ghgéézégeFSlE%gg) are
0Bt ai ne FFRNNGFa HeFd nORpSErongbd canotiiay tyPeuchges , MEpr Ekempiienal s ar e
ei t her Q%L?gg%alLé ovarjectom zed,(OvX) or exposed to a Sham surgical

“procedur'd PaFSEREPERE - RESEFOR8hoFORdPPRECd Rt REAn {RramarinPler one week.

Upon ar eigqudhe ebeyogen Nopsethyfyl Bsetalidngi NgngagRs 1 Mcgroups of 3 or 4
per cage and have ad Ilibitumaccess to food (cal cium content approxi mately

0.5% RA¢fRared ketrogenwbakedRoomptunyielat Premasin®| nhagned at  22. 20

1. 70C thge§h§ﬁﬂggygl[elative hum dity of 40% The

10 As used herein, the term “progestin’ includes compounds -
having progestational activity such as, for example,
progesterone, norethylnodrel, nongestrel, megestrol acetate,
norethindrone, and the like. Norethindrone.is a preferred
progestin-based agent.

15 As used herein the term “aromatase inhibitor” includes
compounds capable of inhibiting aromatase, for example
commercially available inhibitors such as aminoglutemide

(CYTANDREN®), Anastrazole (ARIMIDEX@), Letrozole (FEMARAQ),

Formestane (LENATRON®), Exemest&ne (AROMASINg), and the
20 like.

As used herein, the term “LHRH analogue” refers to an
analogue of lutenizing hormone releasing hormone that
inhibits estrogen prqductionrin a premenopausal women

~ including for example, goserlin (20LADEX®), leuprolide
25" (LUPRON®) and the like.

As used herein, the term “AChE inhibitor” includes
compounds that inhibit acetyl choline esterase, for example,
physostigmine salicylate, tacrine hydrochloride, doneﬁézil
hydrochloride and the like.

30 The term “up-regulate ChAT* refers to increasing the
enzymatic activity of ChAT, i.e., promoting the conversion °
of choline to acetyl choline. This promotion would include

an increase in the efficiency and/or rate of reaction of




photoperiod in the roomwas 12 hours |light and 12 hours dark. Dosing

Regi men Tissue Collection: After a one week acclimation pefl®&ari(2008r ef or e,
two weeks post-OVX) daily dosing with F-Vis initiated. 17a-ethynyl
estradiol or F-V is given orally, unless otherwi se stated, as a suspension
in 1% carboxynet hyl cel | ul ose or dissolved in 20% cycl odextrin. Animals
are dosed daily for 4 days. Follomﬁgg%:he dosing reginen, animals are

wei ghed and anesthetized with a ke i ne: Xylazine (2:1, v:v) mxture and

a blood sanple is _collected by cardiac puncture. The aninuls are then
sacri f FEAE BRrdaSBRy«Rgt PBA/RCt RROGACHERS Qutigy e smarmveaf GHbugh a

m dl i ngrkBehgl ge. dg@eWebrulbelliig Vel 4 F [/ 1ﬁ%gynyl -
est radlﬁgl i séo%t aF?llgdsf rom Si gnal%%hemigglts é%l&eéﬁ%rénlfo%lﬂglel@ Apri |
2005 19fCaspgvevaprabantDinegabe/ Bpsetio gisd@riredidatilaodsatdiass from above

are alLoeflet9cCLbodbe ERRMLEIRRNA Wohnllli o HOM A Y1herldlld S OD! al ned

5 follo g centrirtugation for m nut'es at rpm Serum chol estero
Ps det@nnthedengimg’'a Boehrthystiminemsi metBbegdest.i cs hi gh performance
chol esterol assay. Briefly the cholesterol is oxidized to

- chol est -4-en-3-one and hydrogen peroxide. The hydrogen peroxide is then
r eact ededechegh®aestingOPagdeduaasnophenazone in the presence of peroxidase

to 15 produ 7ol poge_imne.dve, which is read . s trophotenetrically
at 500 nm chBFEaleRat £5s %ﬁ_?égﬁoﬁrof RS §§W€&F¥?§§VEQ§QH5FH§ st andar d
curve. (Thkeest btherabsayindiantedht femadiengpaabBuentkwlaiorated Wor kst ati on

- 2008 unfreidhhoParee ity Abl, £ anabyti exoTHEtarBRr Arem RBREASRogen zed i n 50

River Laboratories (Portage, MI). The animals are either

bilaterally ovariectomized (OVX) or exposed to a Sham
surgical procedure at Charles River Laboratories,; and then
shipped after one week. Upon arrival, they are housed in

15 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 minimum relative humidity of 40%. The
photoperiod in the room was 12 hours light and 12 hours
20 dark. -
| Dosing Regimen Tissue Collection: After a one week
acclimation period (therefore, two weeks post-OVX) daily
dosing with F-V is initiated. 170-~ethynyl estradiol or F-V
is given orally, unless otherwise stated, as a suspension in
25 1% carboxymethylcellulose or dissolved in 20% cyclodextrin.
Animals are 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
| collected by cardiac puncture. The animals are then
30 -sacrificed by asphyxiation with C02, the uterus is removed
through a midline incision, and a wet uterine weight is
determined. I?anethynyl estradiol is.obtained from Sigma
Chemical Co., St. Louis, MO.




vol unes of 50 mm This buffer (pH - 8.0) containing 0.005% 2019T;(i ﬁg@qsx 100.-
Upon addition of 0.01% hydrogen peroxide and 10 nmM O phenyl endd! ne
(final concentrations) in This buffer, increase in absorbance is nonitored
for one mnute at 450 nm The presence of eosonophils in the uterus is an
I ndi cati on of estrogenic activity of a conmpound. The 25 maxi mal velocity of
a 15 second interval is determned oyer the initial, linear portion of the
reaction curve. Inhibition of Bone Loss (Osteoporosis) Test Procedure

Fol |l owi ng the general preparation procedure described 30 above, the rats
are treated daily for thirty-five days (6 rats per treatnent group) and

sacrificed hgaxdtevmsaaba doiseaphyiiyperbipbdenie 36th day. The thirty-five
day tine pegy ' uf f 1 cient w_rmaxi mal , redyction,in bone density,
moasurod ao heceifed habil e chSp abBYe TR Bl ducd taogiolml o 1550 55
30 sacr¥¢pmetenprratere for 2 dnowes, ahdssetrefl {% esbedinedtraneous tissue,
dth L _d s. are expelled efore determ nation of wet weight in
?d’er %5%%%1‘%1?%%%530%1 a%ﬂe‘#)' TV SBEBREeS R W90 M1 et SHMr i ect ony.
Ut er i nechelepiteral ricutdetstnmirasagsh 1 aut BIEe i &2 30oMSIeei®  Ovari ect ony.
The ut gkj . | aced in 10% neut.r buffered formalin to allow for
subseqﬁ%ine%gqﬁsst[{o}fe&odﬁcgj} p%ﬁ%:%q:gqe THP ISR e RFSanr e BodeEn BiRi
di gi ti |¢heekestemmis isgendrdiztl and sl esred -ah BRI QAN 3lwidicyd 09r am (NI H
I mage) féré’fhigi di sr,%l glet hysis. The, proxi mal aspect of the tibiae from
these dni maS ar e "4l 0 ﬁ%@ﬂ% iStiien reacted with phenol

*";O 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 a standard curve. The entire
assay is automated using a Biomek Automated Workstation.

15 '

Uterine Eosinophil Peroxidase {EPO) Assay

The uteri from above are kept at 4°C until time of
enzymatic analysis. fThe uteri are then homogenized in 50
- volumes of 50 mM Tris buffer (pH - 8.0) containing 0.005%
20 Triton X-100. Upon adciition of 0.01% hydrogen peroxide and
10 mM O-phenylenediamine (final concentrations) in Tris
buffer, increase in absorbance is monitored for one minute
at 450 nm. The presence of eosonophils in‘ the uterus is an
indication of estrogenic activity of a compound. The
25 maximal velocity of a 15 second interval is determined over

the initial, linear portion of the reaction curve.

Inhibition of Bone Loss (Osteoporosis) Test Procedure

Following the general preparation procedure described

- 30 above, the rats are treated daily for thirty-five days (6
rats per treatment group) and sacrificed by carbon dioxide

- asphyxiation on the 36th day. The thirty-five day time

- period is sufficient to allow ma:u.mal reduction in bone
density, measured as described herein. At the time of




corrput ed tonography. In accordance with the above procedures F-V or

et hynyl estradiol (EE2) in 20% hydroxypropyl f3-cyclodextri 9 Apel 2908 | y
admnistered to test animals. F-V is also useful in conbination with
estrogen or progestin. MCF-7 Proliferation Assay MCF-7 breast

‘adenocar ci noma cells (ATCC HIB 22) are nmmintained in MEM (mi ninal

essential nmedium phenol red- free,q&igma, St. Louis, MD supplenented with
10% fetal bovine serum (FBS) (V/\/):_J[ L-glutamne (2 m\M, sodium pyruvate

(1rr1\/p 2- hydr pxyet hyl ] pi perazine-N -[2- et hapesul foni c acid] 10
RAEELEER | JPIG R Bethe LABYBS . GhOSRELPRnErS Uah L) (el nt enance

fTEdl UBxtrieslay stiPsu®] aRdagpayf1ME- dofi€bhs ahfe SekpEmEt 0 mai nt enance

medi um suppl enent ed W|th 10% dextran, coat ed charcoal stripped fetal bovine

ser umREEF Bt auIena e (0] Vet pyateht ofn 10TheBste corbiBRe i nt er nal
st or eetfret! UdISi cMiey a58bE52868 EERVEIMbI OF "B £ltaNGR, f | asks using

cell dissociation nmedium (Ca++/ My++_free HBSS (phenol red-free)
Ssuppl SrEriae WQW}&‘U v rerEnely vedprebaoutel % :merem tQice with
assay JiRMiiug qetd0s 8- 000hd? Spidida 2ﬂ951<?ﬂ9 ﬁ%&

at ttommcroculture

Appr oxi mately 0 m_ 8, 000 celldg are ‘added to

wel | s uddsarad FHmowalbamn o @bkewedontsdredquent Jvhaoslagidadi fi ed i ncubat or
~for 48 hqws40 allowfor cell adherence and equilibration after transfer.

5 Seri al Iutlons of drugs or DVMBO as a diluent control are prepared in

assay medi mmm flenyrzen sfzee resttised rangd | ddayid- i i z2ed Girnayrses ol | owed by

nour s Sar AptE alE el B, off MR rptlrdt sl N 0Pl sea

with Ioeget a&t ¢dhet lobirsiteh Inene(tlankGidivel | THeo prbstionals asPedtuross tdree

term @%ﬁ%eb re%ﬂ ns% anlmaQI.C fc:)t:[e aﬁ housrcsaIIIPel %ngrEdqu%titative
computed tomography. In accordance with the above
procedures, F-V or ethynyl estradiol (EE2) in 20%

15 hydroxypropyl B-cyclodextrin are orally administered to test
| animals. F-V is also useful in combination with estrogen
or progestin.

MCF-7 Proliferation Assay
20 MCF-7 breast adenocarcinoma cells (ATCC HTB 22) are
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]piperazine-N‘-{[2-
25 ethanesulfonic acid]10 mM}, non-essential amino acids and
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 mediuni) in place
30 of 10% FBS to deplete internal stores of steroids. MCF-7
" cells are 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




t hawi ng and harvesting of mcrocultures using a Skatron Senkﬂ&ﬁ@éﬁ@%C Cel
Harvester. Sanples are counted by liquid scintillation using a

Bet aPl ace 0 counter. 15 DVBA-Induced Manmmary Tunor | nhibition

Est rogen- dependent mammary tunors are produced in fenmal e Sprague-Daw ey
rats which are purchased fromHarlan |Industries, |ndianapolis, |Indiana. At
about 55 days of age, 20 the rats Eﬁ%elve a S|ngle oral feeding of 20 ngy
of 7,12 dinethyl benz[ a] ant hracene ( About 6 weeks after DVBA
adninistriglon the mammary gl ands are paIBated at weekly intervals for
the app8&rafdalof PBPEP§1mﬂﬁ§ﬂ¥VéPOOW@ 48 0R8r et bmbrarappdded tae | ongest

and shOEua&Lbateaﬁtﬁ&&ref:uiéu%écae&wﬂr(c@%%ﬁ%?é?dal%t Qné?mgg%grlc cal i per,

the . neasurenents are recorded, and that aninmal 1s selec

exper i meht a7POninAa &8t eopt himidadeetioinoubatstyreisigihotes £He various
si zes of iunnrs in the treated and control groups such that average-sized
tumors &t °Eq§?§a?%%%l9d§9rﬂp§ﬁrﬁﬁﬂt@Eubé%hééhl@@s@fgﬁxnﬁmanﬁimtroI gr oups

apd tessergapuaﬂueioﬁécbfe&?ﬁ?‘s”BPt PASO 25" ?%:Jljé)%%nons o o

adm ni stered either through iniraperitonea acaci a, or
oral | y. PXPRRF§L adfi %$§@1§r1@§dlmﬁ<pnﬁl 50005 Qﬁaﬁsf@rmmmpalmamé her

d|ssolVﬁgc96c§y§ﬁgggegoipoﬁegtﬂ% fgrﬁF ggéiy I;ﬁgﬁggptq cl udi ng

“acacia and corn oil contro aily to each
test anvolhime &Dl200VNg. tmft@rtm|ad&ﬁﬁoﬁ@ﬁ% aBiits ald PAEg op of

‘test a tunprs neasur ed each week t he above- nentioned net hod.
- The tr%ﬁ@& %%%%&e}%%ﬁa%?raﬁvm%cu%m%wer ulped wiitkeeks at
20 ch (EARAdeed | OQnAARS Of ublAHIP ol £ HIRRE M e fiUs G3Eh compound

and control
terminated by freezing at -70°C for 24 hours followed by

thawing and harvesting of microcultures using a Skatron
Semiautomatic Cell Harvester. Samples are counted by liquid
| - scintillation using a Wallac BetaPlace B counter. | |
- 15 ;
DMBA-Induced Mammary Tumor Inhibition
Estrogen-dependent mammary tumors are produced in
female Sprague-Dawley rats which are purchased from Harlan

Industries, Indianapolis, Indiana. At about 55 days of age,
20  the rats receive a single oral feeding of 20 mg of 7,12-
dimethylbenz{a)anthracene (DMBA). About 6 weeks after DMBA
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
- 25 - each tumor are measured with a metric caliper, the
measurements are recorded, and that animal is selected for
.experimentation. An atteﬁpt is made to uniformly distribute
the various sizes of tumors in the treated and control
groups such that average-sized tumors are equivalently
30 ~distributed between test groups. Control groups and test
groups for each experiment contain.5 to 9 animals.
F-V is administered either through intraperitoneal

injections in 2% acacia, or orally. Orally administered




treatnment, the change in the nmean tunor area is determ ned. Ut erine
Fibrosis Test Procedures Test 1: Between 3 and 20 wonen havilRd\wit &¥5ne
fibrosis are admnistered F-V. The anount of conpound adm nistered is 15
fromO.1 to 1000 ny/day,. and the period of adm nistration is 3 nonths.
The wonen are observed during the peri od of admnistration, and up to 3
nmont hs after discontinuance of glnlstration, for effects on uterine
fibrosis. 20 Test 2: The same proc fure is used as in Test 1, except the
period of adm nistration is 6 months. 25 Test 3: The sane procedure is used
as i ncrepeupdse@gapeither gissedvea szerrrlsmssmsﬁ@donn $.2 ywdacorfest 4:
~ Prol ogged eﬁa@ﬂ%’ie%fthl%'tat hﬂel &1 39 L3 NARGe oy %@ior&;&;dg sexual | y.
mature femal e guinea p . Anl ma are ose W th estradi ti mes per
week byepmpentison 1st|admznmsnreneﬁs OUICEUdaD.ﬂyt ttmnleacm |tm:t BErdatadent
consi h red .d weeks and |,
t hen §g%?%a?égggggég%??%%%egﬁgﬁa &ﬁgggkgb?h% 5933% ogngﬁgzed for
5t unor teelr epsmaid s, 19umprs|aEQOEeESuTedteEchTweekeb&rQMwhammwdAalonyonas are
i mpl h eriton and/ or _uterine trlunlof sexual |l y
mur BeREL6ARE, bgtnoBT | HRQCEHeSRNERE BB BephbERuBREGAAE SO | od Lo
|nduceogtbnnb ﬁbrtaetexﬁlanekd atsehﬂchlalﬁenﬁhé £aRa3, at-Bashafvest ed tunor
‘cells red in vitro for_ to_i Iantatio Tr.eat ment _consi sting of
F-V oFﬁ ﬁ rg i §°%s B??%ﬁngé gatP¥i gaf vﬁ@@pﬁﬂna 88 GoBEEPL for 3-16
'Weekstrealtlmen'pl,aﬂhe ehangeniw ethanfeatatunetl 4Péagiswabtermigedessi on. At
10the time of sacrifice, the uteri are 10 harvested to assess the status of
"~ “the organ. Test 6: Tissue fromhuman uterine fibroid tunors is harvested

©and mai nt arbegine NFibiseis aBePE | PREYed@Pes

Test 1: Between 3 and 20 women having uterine fibrosis are
administered F-V. The amounit of compound administered is

15 from 0.1 to 1000 mg/day, and the period of administrétion is
3 months. The women are observed during the period of
administration, and up to 3 months after discontinuance of

administration, for effects on uterine fibrosis.

 20 Test 2: The same procedure is used as in Test 1, except the

period of administration is 6 months.

Test 3: Thg same procedure is used as in Test. 1, except the

period of administration is 1 year.

25
Test 4: Prolonged estrogen stimulation is used to induce
,léiomyomata-in sexually mature female guinea pigs. Animals
are dosed with estradiol 3-5 times per week by injection for
2~4 months or until tumors arise. Treatment consisting of
30 F-V or vehicle is administered daily for 3-16 weeks and then

animals are sacrificed and the uteri harvested and analyzed

- for tumor regression.




transfornmed cultures. Surgical specinens are pushed through %5 a.ééﬁgile
nmesh or sieve, or alternately teased apart from surroundindtﬁ@% o]
produce a single cell suspension. Cells are maintained in media containing
10% serum and antibiotic. Rates of growmh in the presence and absence of
estrogen are determned. Cells are assayed for their 20 ability to produce
conpl enent conponent C3 and their response to growh factors and growh
hornone. in vitro cultures are ass@dsed for their proliferative response
followi ng treatnent with progestins, GiRH, F-V, and vehicle. Levels of

st er oi "ewir Bone Tiesept frsmahemassdesetlyvrek| yré 0imbl detednineo Wies her
.maintained in vitro. T ue from 5-25

| mport .cel | characteristi,cs are | SS
patien?%&PgoEFFﬁi%8§}E¥e§PEfPIFP%e§138iWY??EFBA?ﬂh?Bi?eﬁg? i@en-stinulated
prol i f ewativen echsktehoayipnienaleyetdufeTniet| |En6§ehsu30esBAs4E£ ) s |
subst ant.i all. ag desg;ibed I n E#c?s-Ybuggg et al.,, "Inhibition of

Est r og&NPBALRG) 5P R ErGH H Bty 8Fi hie Rt bysaRt ecER vEOMRt r ogen
Becept easkjukhboharvedbed tGabr. cd¥18)addledbikdd96)  viPot Lngs of
. whi ch ?re_ hireln L ncorporated by reference. 19 April 2005 22" Endonetri osis
Test Pr8cdURlastaeieny: Ynepteent cemsistinmief A Etonivehiedd osisats are

used asuppiledNbyBgsstieY1878g81 ¥h 0gdad P EA(}%&E (ﬁ:;:?@-sl@fwe al numbers.

The estrqus cicle of all animals I's nonitored. he day of proestrus,

sur ger s 1FR{ ABF FredF @ - SBRERAd f ¥l | eeasurad ¢iox rorawth goup have the |eft
uteri ngegbgggiéﬁmvgg,t@c@i@@egf|§g&§f§qgé’ Scf[i*]éarxﬁ:'seria’&é he squares are
e

sutured at various sites adjacent to nesenteric blood flow. In

. .l.oosely
lgdditi\éﬁ,r"?%ﬁﬁ‘lie%oiﬁ@%puze hekatud mf dler iaxgamenoved. On the day

followi ng surgery, animals in Goups 1 and 2 receive intraperitonea

injections of water for 14 days whereas animals in Goup 3 receive
Test Tissue from human uterine fibroid tumors is

harvested and maintained, in vitro, as primary non-

B transformed cultures. Surgical specimens are pushed through
15 a sterile mesh or sieve, or alternately teased apart from '
surrounding tissue to produce a single cell suspension.

Cells are maintained in media containing 10% serum and
antibiotic. Rates of growth in the presence and absence of

estrogen are determined. Cells are assayed for their

. 20 ability to produce comélement component C3 and their

response to growth factors and growth hormone. In vitro

cultures are assessed for their proliferative response

following treatment with progestins, GnRH, F-V, and vehicle.

Levels of steroid hormone receptors are assessed weekly to
25 determine whether important cell characteristics'are

maintained in vitro. Tissue from 5-25 patients is utilized.

Test 7: F-V's ability to inhibit estrogen-stimulated
,proliferation of leiomyoma-derived ELT cell lines is
30 measured substantially as described in Fuchs-Young, et al.,
*Inhibition of Estrogen-Stimulated Growth of Uterine
Leiomyomsas by Selective Estrogen Receptor Modulatoxs*, Mol.
Car., 17(3):151-159 (1996), the teachings of which are

herein incorporated by reference.




| rreasﬁ%a

intraperitoneal injections of 1.0 ng of F-V per kilogramof bod melght
for the sane duration. Followi ng 14 days of treatnent, eacH9f Q05 s
sacrificed and the endonetrial explants, adrenals, remaining uterus, and
ovaries, where applicable, are renoved and prepared for histol ogical
exam nation. The ovaries and adrenals are wei ghed. Test 2: Twelve to thirty
adult CD strain female rats are used as test animals. They are divided
into two equal groups. The estrodg cycle of all animals is nonitored. On
the day of proestrus, surgery is perforned on each female. Fenales in each
group have the left uterine horn renoved, sectioned into small squares,
and the sguares. . are l.os Lx pedlused at various sites adjacent to the
nmesent eri '1mﬁ?‘ﬁ%%ﬂ#—gpﬁFOXPﬁEQGEY"50 days follow ng surgery, animals ~
assigned to Group 1 receive intraperitoneal injections of mater for 21
days as anipals. in 0 2.recejye ntraperitonea ectlons of 1.0
F&E per Fgaﬁrgﬁlggirg§d§dﬂiggh¥ FSFafﬂeg ifelila ? € Fol | owi ng 21
daysuaéd aseatpenanimath. f eThée zhﬁesaﬁvhﬁeaeﬁln&ﬁdthhéee@ﬂ@ﬂﬁérbﬂ' 19 April
2005 _23 £X | apnt s _and_adrenal s are r noved g mgmg hed, The explants are
g ®FRdi c FoﬁSB?oﬁ?oﬁfﬁ eQf, gdd BPLPeLSat® nonitored. 5 Test
3: Ambngta;aéa ‘of Oﬁndﬁﬁeﬁiyabftpﬁﬁé@tﬁﬁﬁ UsgegbPy| NEUSErfEARGATRSHI OSI S (N
rats _a g ﬂbblt? nale ani nal s at epro UCtI%E maturjty undergo
bi | aB2FAI L68pHGr ec SW? eSnt? fRER PP s §HﬁpF BJEHRXARS t hus
prOVhdtﬂgréméﬁédL f b&ct doitled NSt A NEMAEY esqRbrE8) NBN@ - tetsthagauls endometri al

10 tissu nplanted_in the peritoneum of  5-150 animals and estrogen
supp?’r'%df??)s?iﬁuﬁﬁt’tﬁ‘%%?lt of SXHM2 P} ERT A0 RS, EO TRt nent  consi sting of

‘a canpsemtiepic tBRopd eSEMy. | e MA@t biS, SEQRAIES LY -ganld 1€ Hayage on a

daily, basis for 3-16 weeks, and inplants are renoved and measured for
gro e fvaries removed. On the day following surgery, animals

in Groups 1 and 2 receive intraperitoneal injections of
water for 14 days whereas animals in Group 3 receive
intraperitoneal injections of 1.0 mg of F-V per kilogrém of
body weight for the same duration. Feollowing 14 days of
treatment, each female is sacrificed and the endometrial
explants, adrenals, remaining uterﬁs, and ovaries, where
applicable, are removed and prepared for histological

examination. The ovaries and adrenals are weighed.

Test 2: Twelve.to thirty adult CD strain female rats are
used ‘as test animals. They are divided into two equal
groups. The estrous cycle of all animals is monitored. On
the day of proestrus, surgery is performed on each female.
Females in each group have the left uterine horn removed,
sectioned into small'squares,.and the squares are loosely
-« sutured at various sites édjaceht to the mesenteric blood
flow. Approximately 50 days following surgery, animals
assigned to Group 1 receive intraperitoneal injections of
water for 21 days whereas animals in Group 2 receive
| intraperitoneal injections of 1.0 mg of F-V per kilogram of
body weight for the same duration. Following 21 days of

treatment, each female is sacrificed and the endometrial




15 regression. At the tinme of sacrifice, the intact horn of the uterus is
harvested to assess status of endonetrium Test 4: Tissue f8MRAl
endonetrial lesions is inplanted into the peritoneum of sexually mature,
castrated, female, 20 nude m ce. Exogenous estrogen is supplied to induce
growh of the explanted tissue. In some cases, the harvested endonetri al
cells are cultured in vitro prior to inplantation. Treatnment consisting of
F-V supplied by gastric |lavage on.a2iily basis for 3-16 weeks, and

i npl ants 25 are renoved and nmeasured for growh or regression. At the tine
of sacriéxsEanthearnd erdref= harmee Sleatbedl RERESRildHRd .St ates e 1kbke d Nt act

endonetrium Test 5;: Tissue from hunan endonetrial |esions is harvested 30
and i R TRRRATSH A% 3% KI5 o SRRt o ESEHONS £3C 165 Giten

speci nensomdtoyad.hed through a sterile nesh or sieve, or alternately
teased apart fromsurrounding tissue to produce a single cell suspension.
. Cells are maintained in nmedia containing 10% serum and antibiotic. Rates
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estrogen are deternmned. Cells are assaye or their abi'lity to produce

conpl emeRdaReiFdRsis 2 Xegs Baidl orespbbisst.o Heowile hadmeids asnd growt h

hor none. i S r hei r.nrol | at | response
Fol 1 ow ey T Rt v e o Bnegs™ Bl nateral SohnBLBrboil™ il o°0r

st er oi d es{gioashe iccSeprdiedaexogescusdy whukl providéhgr ai spenhfiber
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.10 tissue is implanted in the peritoneum of 5-150 animals and
estrogen supplied to induce growth of the explanted tissue.
Treatment consisting of a compound of the present invention
is supplied by 'gastric lavage on a daily basis for 3-16
weeks, and implants are removed and measured for growth or
15 regression. At the time of sacrifice, the intact horn of

the uterus is harvested to assess status of endometrium.

Test 4: Tissue from human endometrial lesidns is implanted

into the peritoneum of sexually mature, castrated, female,
20  nude mice. Exogenous estrogen is suppiied to induce growth

of the explanted tissue. In some cases, the harvested

endometrial cells are cultured in vitro prior to

" implantation. Treatment consisting of F-V supplied by

gastric lavage on.a daily basis for 3-16 weeks, and implants
25 are removed and measured for growth or regression. At the

time of sacrifice, the uteri are harvested to assess the

status of the intact endometrium.

Test 5: Tissue from human endometrial lesions is harvested
30 and maintained in vitro as primary non-transformed cultures.
Surgical specimens are pushed through a sterile mesh or
sieve, or alternately teased apart from.surrounding tissue
to produce a single cell suspension. Cells ére maintained

. in media containing 10% serum and antibiotic. Rates of




Estrogens, such as 17) 3-estradiol, regulate gene transcription by binding
to estrogen receptors (ER) which reside in the cytopl asm ofi9daril 2009 cel |
popul ations. Ligand activation of the ERis a prerequisite for nuclear
transport of the conplex where binding to a 13 base-pair palindromc DNA
consensus sequence (estrogen response el enent, or ERE) begins assenbly of
“a transcriptional apparatus which culmnates in the -activation of
appropriate target genes. A varie2y of genes have been identified which
are regul ated by estrogen. These include cytoskel etal proteins, neuro-

transgirblv@h bhogyet petkenaBdaABt aB9bhEcCBEYBBEralENr gEPtOrs, as well as
- ot her _hornones _and neuropeptides. _ERE s have been identified in many

est r oEherBiBGAsi vECSdResTe| AEFaMeAEOr  ERpdEeAPRLlibY T 59, PPPERESt i n, and -

| ut ei BompPBmeher BBABonCht SEINLAY CERELr| PebPEnEENES Ahr BRENORE CEBSLEM _
.ERE-li ke sequences have been identified in p/5n9r and trkA, both of which
serve2Bd grgwhhi hgraenecul €8 voHtre heuhturesrapai assessedvEogrowt h fact or
" 5 ( NGF) ¢nhB% A kY \Y ‘ [ rotrophi n-3. BDNF
s welT5E REETREuedpTee Eobait L0E ik EbE b ne B0 e B O PP L g1 e
neur cRsogastims ur énRit FsV, poed wehibole hatLevelheof nseemoidons bet ween

neur | 0S._.. | 5 es ens_are_inportant r _the
deve?%%%eﬁﬁ#gaﬁ%g%é? é*%a%ggo?gg%%% df%ér%]gg%i ﬁon %?%%l?%%ﬁéggﬁener ate in
Al zheimpotrsandi sebhbeghaimotetigtiions ondndimnsined whi ofi @ro est rogen
defi chengy exists.( fter nmenopause). may contribute to a 5 |loss of these
neurd%gggﬁﬁe% %WI%m?%d%gﬂﬁﬂ§§nﬁéx¢éf%ﬁﬁﬂ%tted in ovariectonmized rats

"™ (prepared as described above) to deternine the simlarities and/or
\c;l:;; :‘ ngngféWQ%%%?%@{ré{cfn%dlue itnrgo%%nzhaetimea;,fsecﬁisnegasgeene expression in

Estrogens, such as 17B-estradiol, regulate gene

transcription by binding to estrogen receptors (ER) which
| reside in the cytoplasm of certain cell populations. Ligand
15 - activation of the ER is a prerequisite for nuclear transport
of the complex where binding te a 13 base-pair palindromic
DNA consensus sequence (estrogen response element, or ERE)
begins assembly of a transcriptional apparatus which
culminates in the activation of appropriate targét genes. A
20 variety of genes have been identified which are regulated by
estrogen. These include cytoskeletal proteins, neuro-
transmitter biosynthetic and metabolic enzymes and
receptors, as well as other hormones and neurcpeptides.
ERE‘’s have been identified in many est;ogen—responsive genes
25 - including vitellogenin, c-fos, prolactin, and luteinizing
hormone.

Of significance in the central nervous system, ERE-like
sequences have been identified in p75T9Y and trka, both of
which serve as signaling molecules for the neurotrophins:

30 nerve growth factor (NGF), brain derived nerve growth factor
-(BDNGF), and neurotrophin-3.

BDNF as well as NGF have been shown to promote the

survival of cholinergic neurons in culture. Tt is

postulated that if the interactions between neurotrophins




10 week ol d rats are dosed daily with subcutaneous injections of estradiol
benzoate (0.03 ng/kg), F-V or vehicle (control). After fi vd9eska0Qs
treatnment, animals are sacrificed and their brains renoved and hi ppocanpi
coll ected by mcrodissection. The hi ppocanpi are fast frozen in 15 liquid
nitrogen and stored at -70C. Total RNA is prepared from pooled tissue from
the appropriate treatnment and control groups and reverse transcribed using
~a 3 oligonucleotide prinmer which i 2%el ected for specific nRNA (poly-A+)
popul ati ens. Pol ynerase chain reactions (PCR) are 20 carried out in a

cockt ai | at@nes st dghdfard angttant ofd0UHE | RSBmO LR ERdivai1i N

| ength; total of 150), reaction buffer, Taq pol ymerase, and a 32PdTCP.

Aft er 40030%%%1 doxfhaim GRuIHRS t hidn degeneprseudns Algheisierd s
fractionaiodasy) aiih WEMNGA dlnaiiicl a0 23 xpasediiagkray film The
resul ting nRNA display patterns are conpare etween treatnent groups. Use
of F-V i¢eiisienmot i shist hess tafdyen meaopaused peyt coptopbutel taomen of ten
ungler go QAU rdd el $_nt therapy (HRT) to conbat negative
consequences assoclated wth the drop in circul ati ng endogenous estrogen,
e.g., to tredhehdiolflcaimes expexdwent HET cohadubeed iassoaritedomitbd

i ncreased,yd SK: i rs, i udi 9 ri,l 2005 26 15 20 25 30
uterine a.n(ig b@fgarc%gl%%r r&e%%%%njﬁg gg’%é'r?gl ggeéeFé\g“%Bﬁj 8 Etion with HRT to
i nhi bi t simdd@niitsles. agsdd oaf diEfériemcEsnpetetennFWtandnebtoogbasat! nhi bitor
By defi njdd on.:. t Qvar | f .a_past nenopausal wonman are not _functi oni ng.
Her onl @éfggjrlé@%%egset F(’)Cger?%lsg‘ophrlguérﬁngus brain regfoms.  Six

10 week old rats are dosed daily with subcutaneous injections

of estradiol benzoate (0.03 mg/kg), F-V or vehicle
(control). After five weeks of treatment, animals are
sacrificed and their brains removed and hippocampi collected

by microdissection. The hippocampi are fast frozen in

15 liqﬁid nitrogen and stored at -70°C. Total RNA is prepared
from pooled tissue from the appropriate treatment and
control groups and reverse transcribed using a 3/
oligonucleotide primer which is selected for specific mRNA
‘(poly-A+) populations. Polymerase chain reactions (PCR} are

20 carried out in a cocktéil consisting of: random 5’ ‘
oligonucleotides (10 base-pairs in length; total of 150),

‘reaction buffer, Tag polymerase, and a 32PATCP.

After 40 rounds of amplification, the reaction products
are size fractionated on a 6% TBE-urea gel, dried and
| 25 exposed to X—raiy film. The resulting mRNA display patterns

are compared between treatment groups.

Use of F-V in Conjunction with Estrogen

. Peri- and post-menopausal women often undergo hormone
30 replacement therapy (HRT) to combat negative éonsequences
associated with the drop in circulating endogenous estrogen,
é.g., to treat hot flashes. However, HRT has been

associated with increased risks of certain cancers including




conversion of adrenal androgens to estrogens by the enzyne aronamtase,
which is found in peripheral tissues (including fat, nuscl 948! 2005 pr east
tunmor itself). Thus, drugs that inhibit aromatase (aronatase i nhi bitors)
depl ete the postnenopausal woman of circul ating estrogen. Estrogen
deprivation by neans of aromatase inhibition is an inportant treatnent
option for patients with netastati (preast cancer. During therapy with an
aromatase inhibitor, lack of circulating estrogen nay cause negative,
uni nt ended si de- EF"eCtS for exanple on serumlipid |levels. F-V nmay be

enpl oyRFHEES AhHTEfes EAEGH-i v & F8t e @swlever it n Conj unction with

a LHRdoARahegien (et ARGUELXROSHIE thedel HRE)L Ut eni zing hormone
rel easi ng hornone) anal ogue inhibits estrogen production in the

pr enenopausal wonen by desensitizing the pituitary gland, which then no

+ longer sti gubabes pLie; AVabihgaink® i o RLRC 85 hLOgERa ING gl effect is
a "nedi cal “—UUphT€CrUnV“"m#rCh“rsﬁﬂana1n{#;r1ﬁﬁﬁrf%§%ﬂgﬁék—g§—the LHRH

Sanal ogue. BYr Ar§innsiapy Wheh cxrariRe aﬁabogostmbaopaabalcwomahating

estro ive ects, for _exanple on serum
Iipidgﬁgvgﬁg.fégéglaﬁgﬁé He% g QSﬁrﬁlbIF £t §8gﬁ§géfl Qgggcts.
Increﬁ@ﬂﬂgrﬁéonlQfoadﬁcaaylaﬁﬁmbgaaslt0|esknogﬁnshhy pRéi eatgmeuffering

from ' ' epses Ler lev hol i nergi c
neurOﬁ%6H$%g$ |g%%cg%puga¥§a %gﬁ%ﬁagfgﬁ§§ﬁﬁ? gﬁ%?iug#ﬂ% 19 April
2005 Qatprmg$@%s|aedlﬁbe bfe&héséumhnliﬂeegfp neﬂh@@ﬁ apRearchd® mrror
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or de&¢%@membpammalcmnﬁamfofhelﬁeulati@@sasﬁfﬁgenace@g%rgggﬁ|ne The | eve
of aC&éﬁi‘%l@f yr'] Heans GFf é:?orggééscg l:{xﬁubltlon is an important
treatment option for patients with metastatic breast cancer.
During therapy with an aromatase inhibitor, lack of
circulating estrogen may cause negative, unintended side-
effects, for example on serum lipid levels. F-v may be
employed to inhibit these negative effects.
i
Use of F-V in Conjunction with a LHRH Analogue
- Continuous exposufe to a LHRH (lutenizing hormone

releasing hormone) analogue inhibits estrogen production in

the premenopausal women by desensitizing the pituitary
gland, which then no longer stimulates the ovaries to
produce estrogen. The clinical effect is a “medical
oophrectomy“ which is reversible upon cessation of the LHRH
analogue. During therapy with a LHRH analogue, lack of
circulating estrogen may cause negative, unintended side-
effects, for example on serum lipid levels. F-v may be
employed to inhibit these negative effects.

Increasing_Levels of Acetyl Choline

It is known that patients suffering from Alzheimer’s
- disease have a markedly smaller level of cholinergic neurons
in the hippocampus than their non-Alzheimer beers. The




determ ned by where the equilibriumbetween its bio- synthesis and:

bi o-degradation lies. The enzyme choline acetyltransferase 1PARAIF0Q5
primarily responsible for its 10 synthesis and acetyl chol i neest erase (ACNE)
for its degradation. In the order to determine F-V' s effect on |evels of
ChAT, the follow ng experinent is perforned: Following the general rat
preparation pfocedure described above, 40 rats 15 are dosed daily by

subcut aneous injection or oral gavag®’ with F-V at 3 ng/kg/day in a vehicle
containing 10% cyclodextrin, estradiol benzoate at 0.03 or 0.3 ng/kg/day,
-or vehimtegoesdiwd  1des nef slavsse taledtiekrfgic Qhamrct® dppearsThere are twenty

ani mal s_per each dosing regi nmen. At, the 20 appropriat.e .ti Intervals, the

ani ml PP LIRS RSV R bR S Be o iRd VSaPPPERERE porti ons

of the irbrtchesse gyt wmnngenized santhasftty athatHanzg eraisem fogmthlae

hi ppoc %i_and rqntal cortex wergﬁpr cessed d det%ggina%Lon of ChAT
Cactivi APGERR RS FPeRS RPN SR JORRAF GG S50 FPAEHES: o of

Fetyl shdlidheubitannEaaeys, e asueile dnaligd.n Schoepp et al., J. Neural

Transm ss., 78:183-193, 1989, the _teachings of which are_incorporated by
reference. Ah%dsi@le®f aratyd cOpting iR € nevxry dgeb@sically3o reduced

~ >50% ( REdtdiQinP RARA L thite B MiPRSRA Pbtwehl K@lsSpibd another
enbodi ment _.of the present_ invention, F-Vis used in conbination with an
AChE i raihihasiis 936 dlogslegepiatdompdilegoos The enzymershadinghi bit or
i ncr easRedyARah Her3GRS Vit 1 PYitaeskivnFelsbonsible for its
10 synthesis and acetylcholineesterase (AChE) for its
| degradation. ,
In the order to determine F-V's effect 6n levels of
ChAT, the following experiment is performed: Following the
general rat preparation procedure described above, 40 rats
15 are dosed daily by subcutaneous injection or oral gavage
with F-V at 3 mg/kg/day in a vehicle containing 10%
cyclodextrin, estradiol benzoate at 0.03 or 0.3 mg/kg/day,
or vehicle control. Animals are treated for 3 or 10 days.
There are twenty animals per each dosing regimen. At the
20 appropriate time interﬁals, the animals are sacrificed and
their brains dissected. The particular portions of the
brains are homogenized and assayed. Homogenates from the
hippocampus and frontal cortex were proceésed and
determination of ChAT activity is made by a radio-labelled
. 25 - assay of the bico-synthesis of acetyl choline. This
' procedure may be found in Schoepp et al., J. Neural
Transmiss., 78:183-193, 1989, the teachings of which are
incorporated by'reference. |
As expected, in the OVX animals, ChAT levels are
30 - reduced >50% {p<0.001) compared to the sham operated
~ controls.
In another embodiment of the present invention, F-V is
used in combination with an AChE inhibitor. Use of an AChE




degradation via inhibition of ACNE. Benign Prostatic HyperpI@sA'OD?"%%E-l)' For -
background on the |Iink between estrogen action and treatnent and
prostate carci nona, see PCT Application No. WD 98/ 07274, International

Publ i cati on Date: October 15, 1998. In the experinents described bel ow,
the ability of F-V to bind at estrogen receptors in several hunman
prostatic cancer cell lines is evatsated. Lysates of the LNCaP, DU 45 and
PC-3 human prostatic cancer cell lines are prepared in a TEG nedi um
conpr i Sh 9%y M JFE 4, 4. L ard tic acid

- (EDTA)_ 0. 4 M KCL, 190/?5%013‘%46‘121,5 o5 arsrcmé%d’%@w%%?dg S RISl 0 ybdat e

f urt hetewgHiali ithgridelnkdeitaben iohiAh®rs  pepstatin (1 ng/nL), |eupeptin
(2 ng/nmL), aprotinin (5 ng/nL) and phenyl net hyl sul fonyl fluoride (PMSF,
0.1 mM) (TEGP). The cell lysates are centrifuged and the pellets
resuspende@emi gio| Br FEGFRE Q. HppSHEORISHG) (BPWY pellet) and sonicated for 30

sseconds (d % 5 oUt pyt 3}9{8 n.a Branson Mdel 450 Sonjfier.
Lysates ar el}{':t &éeﬁléééflg%g%@d céjennﬁz ;ifef é—%kl gjﬁa WeSh, BUF 9B RGN At es at 40C
af t er trssitolentthe £S5 BRH reatd pravetatdd kdmimang, eddaicnusghl idamdipt el y or
stored, at .- 7QGC. titive Bindin y. The binding buffer is TEGin

oh ch¥re 1 SBGAZETE T ERA s O et PGS AERBEE gt of

oval b#98 .had been further added (TEGQD). F-Vis diluted to 20 nMin TEGD
fromwhich_3-f are_prepared. Assays are performed in

| d serial dilutjons. Ay,
“round- bot t R t&ﬁ TRSTERE SnesGE i Rrds Bed ov biec abd Latyr efieFHyY. Each
10wel | itecbings at5 aHtiafgd irdcabedrh Brestvadial Hadeh BMostSBERi fiC activity

160.1 g%ﬁggglteEHPSEEEQGWSEg%L ﬂgtggglear, 19 April 2005 29

Lysates of the INCaP, DU-45 and PC-3 human prostatic
cancer cell lines are prepared in a TEG medium comprising 50
nM TriseHCl pH 7.4, 1.5 mM ethylenediamine tetraacetic acid

15 (EDTA) 0.4 M KCl, 10% glycerol, 0.5 mM 2-ME, and 10 m
sodium molybdate further containing the protease inhibitors
pepstatin (1 mg/mL), leupeptin (2 mg/mL)}, aprotinin (5
mg/mL) and phenylmethylsulfonyl fluoride (PMSF, 0.1 mM)
{TEGP) . ,

20 The cell lysates are centrifuged and the pellets
resuspended in cold TEGP (1 ml TEGP/100 mg of pellet) and
sonicated for 30 seconds (duty cycle 70%, output 1.8) on a
Branson Model 450 Sonifier. Lysates are pelleted by

centrifpgation at 10,000 x G for 15 minutes at 4°C after
25 which the supernates are withdrawn and either used

immediately or stored at -700C.
Competitive Binding Assay: The binding buffer is TEG in
which the 0.4 M RCl is replaced by 50 mM NaCl and to which 1
mg/mL of ovalbumin had been further added (TEGO). F-V is
30 diluted to 20 nM in TEGO from which 3-fold serial dilutions
| ' are prepared. Assays are performed in round-bottom

polyprolylene microplates in triplicate microwells. Each
well receives 35 mlL of tritiated 17B-estradiol {0.5 nM,
specific activity 60.1 Ci/mmol, DuPont-New England Nuclear,




Boston, MA) and 35 nL of cold conpetitot test compound (0.1 nM- 5 mM or

- TEGD, and follow ng incubation for 5 minutes at 4C with shal@ Al 2065 M. of
MCF-7 cell line lysate. Plates are incubated for 24 hours at 4C after which
5 time 70 nL of dextran-coated charcoal (DCC) is added to each well
foll owed by vigorous shaking for 8 mnutes at 40C. The plates are then
centrifuged at 1500 x G for 10 mnutes at 4C Supernate is harvested from
each well into a flexible polystyre® nicroplate for scintillation
counting in a 10 Wallac M cobeta nodel 1450 counter. Radioactivity is

expr ess&PSEONi 3t erdhtiomd. P aulnlitcongRRMt e teist cIwRREHO Y d .o
count i ngef fisci 2ncy. s4H0 90 ckground. _Additiaonal controls are tota
counts and tgfgﬁﬂcéﬁﬁﬁgxéﬂtffﬁpg%ﬁ‘e | R Ho9F © srmes

extract all aocowits: sHgihey, " e9ukds o Mchese qﬁpgﬁg%jﬁss indi ng assays are

expressed as nean percent bound (% Bound) +/- "standa evicati on usi ng
the fornul a: PlaBesn@rePihesbatedniound4 BoM:@! ak Q0L rt oy Chnizpl00 Duo

test co ng; M | count + 20 X Prevention of Breast Sancer Thi s
i‘ﬁvent i g?ﬁgl 28 B@l é’%é?ef‘ r?ﬁécaa?%{ec%i §?‘F‘5€’Péﬂ dPCF) ¥st eddedetiopeash who i s
at riskyeid LAgde,, B e .} cancer. The tern "de novo", as used
herein,wneangsfg%ggiegbl?9 gggégopéagg %%#ﬁt?8ﬁ BrmﬁﬂPﬁﬁﬁrBﬁoégg-ofThérWm
breast BtRF8stare- thenceentsibugedl agnasdoce! Estbp 1bembhiisbsi ggt ance. Such

a transégénat'on naé-ocgur i'n stages in the same or daughter <cells via an
evol utidnary PrBELEELS 1plabrestednironi agth, webplvihed avEbexiBhés de novo

. Processélyseyfentrastrof1hbe £of SELAIRRLEIoSOLOMERLCM g7 SPreading of

| fﬂ Bhallac Micobeta Model 1450 counter. Radiocactivity is
expressed as disintegrations per minute (DPM) after
correcting for counting efficiency (35-40%) and background.
Additional controls are total counts and total counts + DCC
to defined the lower limit of DCC extractable counts. The

15 results of these comﬁétitive binding assays are expressed as

mean percent bound (% Bound) +/- standard deviation using
the formula: |

DPMiest compound = DPMegral count + DCC
% Bound = x 100

DPMpo test compound~ DPMcotal count + DCC

Prevention of Breast Cancer

This invention also relates to the administration of F- -
V to a recipient who is Ft risk of developing de novo breast
cancer. The term "de novo", as used herein, means the lack
25 of transformation or metamorphosis of normal breast celis to
cancerous or malignant cells in tﬁe first instance. Such a
transformation may occur in stages in the same or daughter
cells via an evolutionary process or may occur in a single,
| pivotal event. This de novo process is in contrast to the
30 metastasis, colonization, or spreading of already
transformed or malignant cells from the Primary tumor site

to new locations.




transfornmed or malignant cells fromthe primary tunor site to new

| ocations. 19 April 2005 30 A person who is at no particuIaHQHN§*2Q95
devel oping breast cancer is one who may devel op de novo breast cancer,
has no evi dence or suspicion of the potential of the disease above norma
ri sk, and who has never had a diagnosis of 5 having the disease. The
greatest risk factor contributing to the devel opnent of breast carcinona
is a personal history of suffering¥tomthe disease, or an earlier
occurrence of the disease, even if it is in remssion with no evidence of
its presenceés pltdrewha sis factmey pestfiamilayr hiidioref aleddiopikily di sease.
Inducthgn of, manmmary .tunors i.n ratség%?ggyin'strati n of the carcinogen
N- ni t r 050N et 68 1 9% WS Moe P 4 RV a§h CqHER udy  of
br east Imencer earididirs heesudmHwibns Wi ale dotemial V dnaidaaaidoed of

chenopreventi ve 5 agents. In_t separate studies, 55-day old fenale

Spr agué’&’m g @I\‘i}el’i’hé’;\%arﬁ FEVEFo e & (FHHAINOHHES 9t r aper i t oneal
(St udy Hjvidesenef d@dmenl MRl ?ﬂm—é&t ALY | AR P lorkid19BAPT  body

wei ght one_week prior to 20 feeding ad libituma diet into which varying

amount $%fthe. gevedppment, of) bregisth eapcinoma dry 8) preuronAl hisgory

di met hyrethararing Faesm Chameniskandlass) anodk ; l&f‘% . I'n Study
1, the dietary dogés of 60 qg/?g of die{aghgdgﬁy?%chg ééﬁﬁ%ggf
trans| &P€s GifeasrougNER dénphr 46l dndssmd ssfion3winlh hongvilglesicebady wei ght
for thetiestoaBhrRl S. ahR:Hbydy-4 he.di-etar S4,0f and 0.6
ng/ kg of d?e? transl ates roug%ﬁ%ki%totggn%grggﬁgiﬁbgggto%yigf %hf, 0.1 and
1@,03 n&#ﬁ&aéﬁ-bpdy wei ght for the test animals. 30 Rats are observed for
evidence of 1h@¥beib¥ 88Un@ffiary tumors in rats by administration

of the carcinogen N-nitroso-N-methylurea is a well-accepted

animal model for the study of breast cancer and has been

found suitable for amnalyzing the effect of chemopreventive

15 agents.

In two separate studies, 55-day old female Sprague-
Dawley rats are given an intravenous (Study 1) or
intraperitoneal (Study 2) dose of 50 mg of N-nitroso-N-
methylurea per kilogram of body weight one week prior to |
20 feeding ad libitum a diet into which varying amounts of F-V,
(2)-2-[4- (1, 2-diphenyl-1-butenyl)phenoxy] -N, N-

T dimethylethanamine base {tamoxifen base), or control are

blended.
In Study 1, the dietary doses of 60 mg/kg of diet and
25 20 mg/kg of diet translates into roughly comparable doses of
' 3 and 1 mg/kg of body weight for the test animals.
In Study 2, the dietary doses of 20, 6, 2, and 0.6
mg/kg of diet tramslates roughly into comparable doses of 1,
0.3, 0.1 and 0.03 mg/kg of body weight for the test animals.
30 Rats are observed for evidence of toxicity and are
weighed and palpated for tumor formation once a week. The
animals are éacrificed after thirteen weeks (Study 1) or
eighteen weeks (Study 2) and tumors are confirmed and

- weighed at autopsy.




wei ghed and pal pated for tunor formation once a week. The aninals are
sacrificed after thirteen weeks (Study 1) or eighteen weeksgg@apfitdys2) and
tumors are confirned and weighed at autopsy. 19 April 2005 31 Fornmul ati ons
The term "pharnmaceutical” when used herein as an adjective neans
substantially non-del eterious to the 5 recipient manmal . By "pharnmaceuti cal
formulation"” it is neant the carrier, diluent, excipients and active

i ngredi ent(s) nust be conpatible witkhlithe other ingredients of the

- formul ation, and not deleterious to the recipient thereof. 10 F-Vis

- preferably fornulated prior to admnistration. The selection of the

formul ati on should be decided by the attending physician taking into

consi derations the same factorEO¥ IR LERRR th deternining the effective
amount. The 4id ad o@ Yoy wl r conprises from
0.1%to 99.9% by V\lgfgrﬁ&?aof th%g%%?érrﬁl a‘?l?%g%é& M&{bl][]y ngoérmre t han two
active Q%M%t@%&‘e Sl&ﬁﬁaa‘wﬂeﬁjllm repeleterinurto T is, it is
pteferr e F 58&9: St edi ent ected from
an estrl(%be%l eé%é‘é% [ I’:IL ase | n I tor, {ﬁ% c(%ug gand ACNE

i nhi bi tReantvgie mwze.tezed d:ldmmita.t |mm@um@ni adteinee F-V is the sole

active 4 ut | cal I & | o e_presen vention
are pre[%wﬁeegﬁby pr(;cq%‘lrjres noma%%ﬂ: % Wﬂ)’{ﬁf{ readily

avai | atﬂfe ey rfiedimeniiag-i ofQr ammnnitﬁ,de&étemlddserto el pi@int N
conbi n o\g th an estrogen, ‘progestin, aromatase inhibitor, LBRH
anal ogue or an AChE inhibitor conpound, are fornulated with common

dkci pi ents, FHV denprefestabddr Hostdl el fpwand Hohtadntidhilstir®tiGansul es,
suspen%%nssele%gi%y RSy 4l njfect a Iaetmnaesrh%s ep?ivé%%.rdséd %I’}lrd tthhe i ke.

attending physician taking into considerations the same

factors involved with determining the effective amount.
The total active ingredients in such formulations
i5 comprises from 0.1% to 99.9% by weight of the formulation.
Preferably, no more than two active ingredients are
contained in said formulation. That is, it is preferred to
formulate F-V with a second- active ingredient selected from
an estrogen, progestin, aromatase inhibitor, LHRH analogue
20 and AChE inhibitor. Most preferred formulations are those

where F-V is the sole active ingredient.

T Pharmaceutical formulations of the present invention

are prepared by procedures known in the art using well known
and readily available ingredients. For example, F-V, either

25 alone, or in combination with an estrogen, progestin,
aromatase inhibitor, LHRH analogue, or an AChE inhibitor

- compound, are formulated with common excipients, diluents,
or carriers, and formed into tablets, caﬁsules, suspensions,
solutions, injectables, aerosols, powders, and the like.

30 Pharmaceutical compositions of this invention for
parenteral administration comprise sterile agueous or non-
agueous solutions, dispersions, suspensions, or emulsions,

~as well as sterile powders which are reconstituted

immediately prior to use into sterile solutions or
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20

30 Pharnmaceutical conpositions of this invention for parenteral

adm ni stration conprise sterile agueous or non- aqueous sol QW%zoos

di spersi ons, suspensions, or enulsions, as well as sterile powders which
are reconstituted i mrediately prior to use into sterile solutions or 19
April 2005 32 suspensions. Exanples of suitable sterile aqueous and non-
aqueous carriers, diluents, solvents or vehicles include water,
physi ol ogi cal sali ne solution ethanol pol yol s (such as glycerol,

prop I and. the like d suitable
mi xt %lrlgggfl%é)r%%f ve&xﬁﬁﬁ e “0i I S %ﬁﬁ% Sé:fr&]ﬁ/@%’iqo)us) fﬁ‘? et abl e
or gaaqueeusecarsmelrsas dlé.mleﬂtsol eatlerenPiso per vfdh:l.lcheIsy iln® lnsdent ai ned, for

exa the se.of .coa eri,als s as | eciithi.n, by the

g? n%néeﬁg PngFCS&rFaéI éHQﬁoPhe & 9ﬁ¥¥'éﬁbléﬁ§&bnd
suspaasgmyeeroandpbwpyhenﬂsglgbo&urb@&&ﬂ@t&yl@@begugbal)90@3@§|t|ons may .
al so onga%n adj ants g§ h as eservatlves wetting agents, enulsifying
agen? h e)dléﬂ r SPAG 3§nW§Xt EFeiEEROSH VRESEAPLEN LS ni cr oor gani sms
IE e(@mldﬁndabyolﬁeel BelYsi andofingetiantbebighniandselldl 4ogal sagents, for
exa iaben chl orobut angl_, phenol sorbic acid, and the like. It may
al's %@Y%e fabPe PEOPRE| huifibyonscmajehrinedehior swampde,sodi um
chl aiy dehe @86 bbecbikengPhalangeds2BaenPhLOReR) thihechgbleie formul ations
may be, brought about by the inclusion of agents | ¢h del'ay absorption
suc Maintsnaree P FoREePek Bestinde giratin. thﬁ same ofises, in order to
Pr ol @népé g bt eahd obulBBns ot hhal By deab' bk okosakf%ﬂvcégqtgbsmpt'on of
t he drug follomnﬁg subcut aneous or i ntramiscu infectro his may be
acconpl i sPREERYEYHE ¢eEresihipngunady saipensoohabh adnyg@at$|HEChater|al of

| ow et @%ﬂéy OfeP¥ind S§0LYVENJefi1 SYEPERY DFehPE, diig 1N an oil

vehicl e.
dlsper31ng agents. Prevention of the action of

microorganisms is ensured by the inclusion of antibacterial
and antifungal agents, for example, paraben, chlorobuténol,
phenol sorbic acid, and the like. It may also be desirable
to include isotonic agents such as sugars, sodium chloride,
and the like. Prolonged absorptidn of injectable
formulations may be brought about by the inclusion of agents
which delay absorption.such as aluminum monostearate and
gelatin.

In some cases, in order to prolong the effect of the
drug, it is desirable to slow the absorption of the drug
following subcutaneous or intramuscular injectibn. This may
be accomplished by the use of a liquid suspension of
crystalline material of low water solubility or by
dissolving or suspending the drug in an o0il vehicle. Tn the

- case of the subcutaneous or intramuscular injection of a
suspension containing a form of the drug with low water
solubility, the rate of absorption of the drug depends upon
its rate of dissolution. |

Injectable “depot” formulatlons of F-V are made by
forming microencapsulated matrices of the drug in

biodegradable polymers such as poly(lactic acid),




case of the subcutaneous or intranuscular injection of a suspension
containing a formof the drug with |ow water solubility, tH§’¥§E@pQﬁ
absorption of the drug depends upon its rate of dissolution. Injectable
"depot" formulations of F-V are nmade by form ng m croencapsul ated matrices
of the drug in biodegradable polyners such as poly(lactic acid), 19 Apri
2005 33 pol y(glycolic acid), copolyners of lactic and glycolic acid, poly
(orthoesters), and poly (anhydrides) 3Bhese materials which are descri bed
in the art. Depending upon the ratio of drug to polyner and the

char act gxdilstligdsyycafl itheacial X i b1+ "BE faetgae&imdt&lfyééiff of - 89?
or

rel ease_can be 1§§ptroll d. Injectable fornulations are sterilized,
exanple?q%y YRS T S BRLY ef3RvdEiGen) nghese teaterbaldy

pr est er Whiiz2l ot aleddrdIRAIDONAMHS . | NepShal il £ REDAE e ad DS e
adm xture, either at the time of manufacture or JUst prror to
adni ni sEFEG; 58 PRIYRen: Radk e chagtact eiiks titendl rthe parigepbakage) .
S6l i d dpsagmetoi®]1bPedd dhAPHHY A4k %1 | e sul es, tablets,
pills, gomders @gﬁhgg%énules. |5Q235ﬂ 1 §%$§%£%%§§%gq?%rns, F-V is m xed
w th at P§§§9lgﬁé-inert, phar maceutical carrier such as sodiumcitrate, or

di cal cium phg 1ed QQRE illers qr extenders such as starches,
sugars ingcl udi %%El%%tlgsg an lél%é'gglsse,a%rr?a nletr&)&',lza?%g 9 EAMPE g DY b)
bi ndi ngfagkrasiencthasughr bexyert al-retldiviione flder?) ohey cel | ul ose

acaci o PyeseaftILPakEsn 8F FheleoRPobics’ cl e mietyke PREOToERL S such as
Har - agaeir cadiwiyturar behaher aedihe biger benabeuraetate Bk 4L,api oca
starch, al 'nég aci d .sLéi aégs and,sodi um 25 carbonate, (e) %Dlsturizing
agent s %ucﬂéas g?é%ﬁ?b?, ?g} (as in the example of a dual chamber
syringe package) .
Solid dosage forms for oral administration include
capsules, tablets, pills, powders, and granules. In such
15 solid dosage forms, F-V is mixed with at least one inert,
pharmaceutical carrier such as sodium citrate, or dicalcium
| phosphate, and/or (a) fillers or‘extenders such as staréhes,
sugars including lactose and glucose, mannitol, and silicic
~acid, (b) binding agents such as carboxymethyl-cellulose and
20 other cellulose derivatives, alginates, gelatin,
poly(vinylpyrrolidine}, sucrose and acacia, (¢) humectants
such as glycerol, (d) disintegrating agents such as agar-
agar, calcium carbonate, sodium bicarbonate, potato or
| tapioca starch, alginic acid, silicates and sodium
- 25 carbonate, (e) moisturizing agents such as glycerol; (f)
solution retarding agents such as paraffin, (g) absorption
accelerating agents such as quaternary émmonium compounds,
(h) wetting agents such as cetyl alcohol and glycerin
monostearate, (i) absorbents such as kaolin and bentonite
30 clay, and (j) lubricants such as tale, calcium stearate,
magnesium stearate, solid poly(ethylene glycols), sodium
lauryl sulfate, and mixtures thereof. In the case of
capsules, tablets and pills, the dosage form may also

contain buffering agents.




solution retarding agents such as. paraffin, (g) absorption ccelerating
agents such as quaternary amoni um conpounds, (h) wetting 58§H¥gzgﬁkh as
cetyl al cohol and glycerin nonostearate, (i) absorbents such as kaolin and
bentonite 30 clay, and (j) lubricants such as talc, calciumstearate,
magnesi um stearate, solid poly(ethylene glycols), sodium lauryl sulfate,
and m xtures thereof. In the case ofzgcapsules, tablets and pills, the
dosage formnmay also contain buffering agents. 19 April 2005 34 Solid

conposition fs [, 1 ar, & \ so.£onmprise the fill in soft or hard
ge-latin cig?ﬂfé§‘§§§%%5§?6¥§fen §aqéﬂgﬁfé§ ?%B?d@%ya§&ﬁBIF°Q?rﬁ?Sh
mol eculthe Wdilghtitpaioftetdry hensd grefemt i) capbihes | idengSenolbdedogage forns.

such ag blet s, e capsul es,. ills a ranpyl es can al so be

pr epar egtc?l\;\n ta% ggacs{og%seaossr we?ﬁelalssw I%%ls%cfﬁnﬂ?‘?cw%b%ﬁ: ngs or ot her

coat i ng9lwdetthyieme glyddis)plardradautiied. formul ating art. The coatings
. y contai ifyin ents or _.agents _which rel ease the active 10

?ﬁgredient(gfigﬁpgﬂ%§¥%3%§Fgﬁ FRR &8 P lftgestdnrgeeactcaraeles: exanpl e,

aci d spiilbbeandagragmlicsr caal 8380 e Wrepadd Wﬁﬂm%ﬁé’éf&% Sgri N the

-stomacgh ﬂi base_sol ubl e goatings for release of the active 1 ngredient(s)
in t he® ' PhtEsPPRB afr §BFeris ¢patiags, en myhetl anatngsmywel k dkimm

_ niproeﬂ@agnglghggmab@u@iégitgbgﬁglggggg§gr%9atHﬂé ﬁgééiﬁ e mcrocapsul es
being made part of a pill of capsule fornulation. Liquidd ge fornms for
oral arHRLR aPR6ALIFiNG. guentis| gteagentsi vhichnuledicans tdis paitsivans,

_16yr upsingfed?@nelbXi A a! L he -active.conpanents, |iquid

~ fornul ati ons nay(iﬁc %dg_?ﬁgg?bg?gge%ggkc§§w§#ﬁy%&§@ AYS fFackt such as
wat er ¥ Heheexpraliancacificadlublecnostingsl fibil relegsaged $hand

enul siddefpe Sii‘f&r@éiéﬁt'f"gplin the stomach, or base soluble
' coatings for release of the active ingredient(s) in the
intestinal tract.
15 The active ingredient(s) may also be‘microencapsulated
' in a sustained-release coating, with the microcapsules being
made part of a pill of capsule formulation.
Liquid dosage forms for oral administration of F-v
include solution, emulsions, suspensions, syrups and
20 elixirs, In addition to the active components, liquid
formulations may include inert diluents commonly used in the
art such as water or other pharmacéutical solvents,
solubilizing agents and emulsifiers such as ethanol,
isopropanol, ethyl carbonate, ethyl acetate, benzyl alcchol,
25 benzyl benzoate, propylene glycol, 1,3-butylene glycoi,
dimethyl formamide, oils (in particular, cottonseed, ground
nut, corn, germ, olive, castor, and sesame 0ils), glyceroi,
Eetrahydrofﬁrfuryl alcohol, poly(ethylene glycols), fatty
acid esters of sorbitol, and mixtures thereof.
30 Besides inert diluents, the liquid oral formulations
may also include adjuvants such as wetting agents,
emulsifying and suspending agents, and sweetening,

flavoring, and perfuming agents.




| sopropanol, ethyl carbonate, ethyl acetate, benzyl al cohol, 25 benzyl
benzoate, propylene glycol, 1,3-butylene glycol, dinethyl fi@AMiReRS oils
(in particular, cottonseed, ground nut, corn, germ olive, castor, and
sesane oils), glycerol, tetrahydrofurfuryl alcohol, poly(ethylene '
glycols), fatty acid esters of sorbitol, and m xtures thereof. 30 Besides
inert diluents, the liquid oral fornulations may also include adjuvants
such as wetting agents, enulsifying3&d suspending agents, and sweet eni ng,

- flavoring, and perfum ng agents. 19 April 2005 35 Liquid suspension, in

- addition to tﬂi@zicdiswpeimgroeﬂi dm@si)dutapmmai ahe sugfierdi ng agents such as

et hoxyl ted | sost.ear,yl _al coh poI yet Iene sorbitol and sorbitan

. esters, n%?%é%‘%ﬁ&ﬁhlﬂ%?(ﬁﬁq %é P SRS fFde, bentonite

cl ay, a@:lhcaqﬂlatea’hdstds&@%i@flt lalcoh@(ism pbqy@scytef& gq@he QQ%QEEHIVO”StLor
by m xin W

rectal ar ntr??ﬁ%ﬁ? adnmini stration are prepare
- SUItab|éu“% oFg ex@xcFBF€HF§Y§E€H1&§eCSéééugeﬁﬁeralB@F?E@hylene
glsycol ﬁfet&mlx'di@x&ﬂlépoﬁeh@.bﬁl‘ﬂ@xc‘l’ﬁ!yChabéraa?BE' dagly wsgaesﬁﬁﬁr ature, but

l'iquid aiti) tenperature and therefore melt in the rectum  or vagi nal
cavity 8 eth&hgrerfe conponent (s). The conpounds are dissolved in

the nelted wawmpbh#8dnknEext BactQQSbfegnébé%glﬁQ We8 L fghden into
the finished 15 suppository fornmulation. F-V nay a so e adn1n|s ered in

t he for RE6f PFEPBESHeRY mAXing Enﬁmﬂihhtﬁélﬁablelnposbnéstatan@eneralIy

deri vedekcops epRQS I gid |
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8ystal§uﬂﬁP§htﬁFE waspewhsiel ia ansefidoab nedmuhempémqtmm&nthutc
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be used resent
or vaglnal cavity to release the active component(s). The

compounds are dissolved in the melted wax, formed into the
desired shape, and allowed to harden into the finished
15 'suppository.formmiation.
' F-V may also be administered in the form of liposomes.
As is know in the art, liposomes are generally derived from
phospholipids or other lipid substances. Lipososome
formulations are formed by mono- or multilameliar hydrated
20 ligquid crystals which are diSpersed in an aqueous medium.
Any non-toxic, pharmaceutical, and metabolizable lipid
- capable of forming liposomes can be used. The present
compositions in liposome form can contain, in addition to F-
V, stabilizers, excipients, preservatives, and the like.
-25 The preferred lipids are phospholipids and the phosphatidyl
' cholines (lecithins), both natural and synthetic.'

Methods for forming liposomes are know in the art as
described, for example, in Prescott, Ed., Methods in Cell
Biology, Volume XIV, Academic Press, New York, N. Y. (1976),.

30 "p. 33 et seq.

The following formulation examples are illustrative .

only and are not intended to limit the scope of the present

invention,




conpositions in liposonme formcan contain, in addition to F s&gp@ | zers,
exci pients, preservatives, and the |like. 25 The preferred |i Qﬁg
phosphol i pids and t he phosphatidyl cholines (.lecithins), both natural and
synthetic. Methods for formng |liposones are know in the art as . descri bed,
for exanple, in Prescott, Ed., Methods in Cell Biology, Volunme XV,
Academ c Press, New York, N Y. (199¢),. 30 p. 33 et seq. The follow ng
formul ati on exanples are illustrative only and are not intended to limt

the s h e i nvention.. 1 ril_2005 36 r jon 1
Tab! orutlatibh o EoEMeC IIEMIdthing S8 Bty 0 SIB00 F v my
be pr epas edraspéotiveby, |ofr2dr anbatplypiadtas yE¢Iowabl et ) (ng/ t abl et)
F-V11. 356.5 Lact ose Anhydrousl76.8128.2 Lactose Spray Dried Special 44.232.0
Povi donell. 013. 0 Pol ysorbate 802.52.6 Crosspovi done (Inside)6.256.24
Crosspovi done (Q¢hsddiedly. 256. 5 VEgNegulktstgar at Cguantity crocrystalline |
Cellulose 0.013.0 (Qutside) The conponents_ are bl ended and conpressed to
formtablets. Alternatively, tabletIeiplebht g/ iaier)l 1000 ng of F-V
are ngglgyUp as ol Tows Fornorattom 2. 11agrets Tmgrggignt Quantity

(nmg/ tablet)

Lactdése Anhydrous 176.8 128.2
Lactose Spray Dried Special 44.2 32.0
Povidone ) i1.0 13.0
Polysorbate 80 2.5 . 2.6

Crosspovidone (Inside) 6.25 6.24
Crosspovidone (Outside) 6.25 6.5

Magnesium Stearate ' 1.5 1.7

Microcrystalline Cellulose 0.0 13.0
{Outside}

5 The components are blended and compressed to form tablets.

Alternatively, tablets each containing 2.5 - 1000 mg of

F-V are made up as follows:

'Formnlatioh 2: Tablets

Ingredient Quantity (mg/tablet)
F-V ' - 25 ~ 1000
Starch 45 '
Cellulose, microcrystalline 35
Polyvinylpyrrolidone . o 4

'(as 10% solution in watér)

Sodium carboxymethyl cellulose

Magnesium stearate - - 0.5
Talc

:F-V, starch, and cellulose are passed through a No. 45 mesh
U.S. sieve and mixed thoroughly. The solution of




F-V 25 - 1000 Starch 45 Cellulose, mcrocrystalline 35 i

Pol yvi nyl pyrrolidone 4 (as 10% sol ution in water) Sodiun1c§ﬁH3¥93@@%yl

cel lul ose Magnesium stearate Talc 4.5 0.5 1 F-V, starch, and cellul ose
are passed through a No. 45 nmesh U.S. sieve and m xed thoroughly. The
solution of 19 April 2005 37 pol yvinyl pyrrolidone is mxed with the

resul tant powders which are then pa§§ed through a No. 14 nesh U S. sieve.
The granules so produced are dried at 500-600C and passed through a No.
18 mes The _sodi um car boxypet h 5 starch, nmagnesi um stearate,
and taIP°13?&9V§8¥F§° »deBg l?h?bﬁﬁﬁ élﬁﬂ X%% 1esplEppt 0owders hen added to

the granhlies awbi thenaph€sed KhhGugh' & ﬁ@nPIQSﬁQQhO@ @ taplel nmeghine to
yiel d tabl ets. Suspensions each containing 0.1 - 00 ng of nedicanent 10

per 5 ngréagéearéonan@dasedoarawérléﬁraulﬂm¢£$DQt éﬂmugﬁgg@ms 15 20
07 SEREURE & Rl o S, SR SRS
starch, magnesu:m stearate, and talc, prev:Lously passed
through a No. 60 U.S. sieve, are then added to the granules
which, after mixing, are compressed on a tablet machine to
yvield tablets.
Suspensions each cbntaining 0.1 - 1000 mg of medicament
;}10 per 5 ml dose are made as follows:

Formulation 3: Suspensions

Ingredient Quantity (mg/5 ml)

¥-v : 0.1 - 1000 mg
Sodium carboxymethyl cellulose 50 mg

Syrup 1.25 mg
Benzoic acid solution 0.10 mL
Flavor . q.v.

Color qg.v.
Purified water to 5 mhL

15 ~ The medicament is passed through a No. 45 mesh U.S. sieve

and 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 aﬁd added, with
stirring. Sufficient water is then added to produce the

.20 required volume.




Fl avorg.v. Colorq.v. Purified water to5 M. The nedi canent is passed through
a No. 45 mesh U.S. sieve and nmixed with the sodi um car boxy A 2QQ8 | ul ose
and syrup to forma snooth paste. The benzoic acid solution, flavor, and
color are diluted with sonme of the water and added, with stirring.
Sufficient water is then added to produce t he reqU|red vol une. 19 Apri
2005 38 5 10 15 20 25 30 Fornulatlog . Intravenous Soiution Ingredient F-V
| sotonic saline Quantity 25 ng 1,0 8 M. The sol ution of the above
|n re I,S. I.ntfavepousl adm pistered to a patient at a rate of about
- %@ﬁﬁﬁéﬁﬁﬁ%élié ldhgﬁ?%#P%PsTﬁBf%Féoﬁbnta|nlng Cyst ei ne Hydrochl ori de
Cbre t abl et s wei ghi ng approxi mately 250 ng and contai ni ng approxi mately 10
or—20—pg—of—F-M are prepared generally as follows. The F-V, water ;

ngy
sol ubl e dlluentsln9F8@#6§§ nnnohydrate and anhy@m@mgiﬂactose) and a
andaod i a hl nh Shear

port i@y of the GISLlnLegldnL \blUSpUVIUUHc} are A
granul ator. This blend.is then wet massed in the h%% >
Isotonic saline : 1,000 mL

The solution of the above ingredients is intravenously
5 administered to a patient at a rate of about 1 ml per

minute.

Formulation 5: Tablets Containing Cysteine Hydrochloride

Core tablets weighing approximately 250 mg and
10 containing approximately 10 mg or 20 mg of F-V are prepared
- generally as follows. The F-V, water soluble diluents
(lactose monohydrate and anhydrous lactose), and a portion
of the distintegrant (crospovidone) are blended in a high
shear granulator. This blend is then wet massed in the high
15 shear granulator with an- aqueous solution of povidone and
polysorbate 80. The cgsteine hydrochloride is also
dissolved in the granulation solution and added during the
wet mass step via the granulation solution. To maintain a
constant tablet f£ill weight, the amount of lactose (lactose
20 monohydrate and anhydrous lactose} is reduced corresponding
to the amount of cysteine hydrochloride added. Following a
wet sizing step through a rotating impeller mill, the
granules are dried using a fluid bed dryexr. fThe dried
| granules are reduced to a suitable size with a rotating
25 - impeller mill. The remaining ingredients (microcrystalline
cellulose, magnesium stearate, and rest of the crospovidone)
are. added to the dried granules and blended. . This mixture
is then compressed into round shaped tablets using a
7 conventional rotary tablet press. The unit formulae for
30 each of these lots are summarized in Table 2 which includes
the amounts (mg/tablet) and type of excipient utilized in




shear: granul ator with an aqueous sol ution of povidone and 39}%W9é§ﬁte 80.
The cysteine hydrochloride is also dissolved in the granul tion
and added during the wet mass step via the granul ation sol ution.

maintain a constant tablet fill weight, the anount of | actose (Iactose
nonohydr at e and anhydrous | actose) is reduced corresponding to the anount
of cysteine hydrochloride added. Following a wet sizing step through a
rotating inpeller nill, the granuleX® are dried using a fluid bed dryer.
The dried granules are reduced to a suitable size with a rotating

i npel | evach |dasdhe x=nméem nbrom griedi tetilse ,( rHiey m&ﬁtalddrre@ feal | ul ose,

nagne3|u st eara f the .crospovi done re added to.the dried
granul €% o‘ebﬂﬁﬁ%&n‘%ﬁ@ ‘ﬁné}l‘%ra@ lllscattﬁéﬁl &‘J{;ﬁr Ojto g GHd shaped
tabl et § susipidl fed GOTY edvt | Af@oud i@Ispdraillal 81 %S%ldﬂl%umea fornul ae for
each of these Iotsﬁégﬁ%ginnarlzed in Table 2 which includes the anounts

(ng/ t aSIPAP IR PR X9 ; RmaNqiale @imrhegdddng uadts 39 each case.

As seen fromthe table, the tablet cores for lots C and D included the
application-of a filmcoat which is applied via an aqueous dispersion in a
side-vented coating pan fltted tPableoc2nercial air-handling unit. 5 Table
2 Tablet Unit Formul ble%) | n redlent% ALot BLot CLot D
F-V11.3111. 3122. 7322. ?ffb E&& Ient)

L- Cyst ei ne0. 1 o.mrme&&H LHenah qzai@ Owo@oe,eJZLaElé- 012.5012. 50
| F-V 11.31 | 11.31 | 22.73 { 22.73
(Base - (10) (10) {20) (20)
Equivalent)
L-Cysteine 0.10 0.50 0.50 0.75
HC1
Monohydrate
Povidone 12.50 | 12.50 { 12.50 | 12.50
Polysorbate 1.25 1.25 1.25 1.25
80
Anhydrous 148.67 | 148.35] 139.22 [ 139.02
L.actose '
Lactoge 37.17 | 37.09 34.80 | 34.75
Monohydrate
Crospovidone | 12.50 12.50 12.50 | 12.50
Micro- 25.00 | 25.00 25.00 25.00
crystalline | |
Cellulose
Magnesium | 1.50 | 1.50 | 1.50 | 1.50
.Stearate | '
Color Mixture - - 106.00 | 10.00
Yellow
-10 Formulation 6: Tablets Containing Methionine

Core tablets weighing approximately 250 mg and

containing approximately 1 mg of F-V are prepared generally




Pol ysor bat el. 251. 251. 251. 25 80 Anhydrousl48.67148.35139.2213%.02,ggi ose
Lact ose37. 1737. 0934. 8034. 75 Monohydrate Crospovi donel12. 5012. 5l .50
M cro- 25. 0025. 0025. 0025. 00 crystal line Cellul ose Magnesi uni. 501. 501. 501. 50
Stearate- Color M xture----10.0010.00 YellowL 10 Fornul ation 6: Tablets
Cont ai ni ng Met hi oni ne Core tabl ets wei ghing approxi mtely 250 ng and
containing approximately 1 ng of F-%’are prepared generally 19 Apri
40 5 1.0 15 20 as follows. F-V, wat ? sol ubl e diluents (lact ose
monohydr at e. and anhydrous | actose), and a portion of the distintegrant

(crospR¥i tohtyWare btend&tshn sPHilghe shbbirents ahl?@€@$e This blend is then
wet Magseshydrife bhd@ aiReroudr AIMt Qr,%ﬁ@,gnp%@@gsoéoéﬁglon of the

povidone and polysorbate 80. The nethionine is a ssol ved in the
gr anul & s insegraibni crespaitistpni) | axe tihkended nis sa shigh \sheax he

granul a?r‘ﬂi‘] ti : |t ]?E]f I [ Ll weight, the .
am)untﬁo Iaéctt?(!())fsle ( a%:%—gjsle@%n%%];hra cewéa%?jlgésaén%@ ﬁ%utsﬂ%a}%:)t%se%?%rreduced
Tor r espERii kRt e with amEgeasius ssalbitigrerofddes pdialdaye rgndh wet  si zi ng

step Qe 8o.

granulation solution and added during the wet mass step via

2005

The methionine is also dissclved in the

the granulation solution. To maintain a constant tablet

£ill weight, the amount of lactose (lactose monohydrate and

10 anhydrous lactose) is reduced corresponding to the amount of

stabilizer added.
rotating impeller mill, the granules are dried using a fluid
bed dryer.
size with a rotating impeller mill.

Following a wet sizing step through a

The dried granules are reduced to a suitable

The remaining

~15 ingredients (microcrystalline cellulose, maghesium stearate,

and the rest of crospovidone) are added to the dried
granules and blended. This mixture is then compressed into
round shaped tablets using a conventional rotary tablet

press. The unit formulae for each of these lots are

20 summarized in Table 3 which includes the amounts (mg/tablet)

and type of excipient utilized in each case.

Table 3: Tablet Unit Formulae (mg/tablet)

- Ingredient |[Lot E|Lot F| Ingredient [ Lot E | Lot F
Serm IIT HC1 | 1.12 1.12 Lactose 38.88 | 38.78
(Base Equiv.) | (1.0) | (1.0) | Monochydrate
Methionine 0.50 | 1.00 {Crospovidone | 12.50 | 12.50
Povidone 1 12.50 | 12.50 Micro- 25.00 | 25.00
crystalline
Cellulose
Polysorbate 2.50 2.50 Magnesium 1.50 1.50
80 Stearate
Anhydrous | 155.5 | 155, 1
Lactose .




rotating inpeller mll, the granules are dried using a fluid bef dryer .
The dried granules are reduced to a suitable size with a ro@ﬁ?rﬂa&?ipel | er

mll. The remaining ingredients (mcrocrystalline cellulose, nagnesium
stearate, and the rest of crospovidone) are added to the dried granules
and bl ended. This m xture is then conpressed into round shaped tablets
using a conventional rotary tabl et ess. The unit formul ae for each of
these lots are summarized in Table 3 which includes the amounts
(nmg/tablet) and type of excipient utilized in each case. Table 3: Tabl et
Unit Formul ae (ng/tablet) IngredientlLot ELot FIngredientLot ELot F SermlI|

HC11.121. 12Lact ose38. 8838. 78 (Basey . ) (1.0)(1.0) Monohydrate
Met hi oni ne0. 501. 00Cr ospovi donel2. 5012 Povi donel2. 5012. 50M cr o- 25. 0025. 00

crystal | i ne Baf | Ipesel 1| Joee ol -6 orisoMafmestd rcSoid 5y 8G5ttarsat
Aoy i e B85 AOCkAREndS T dhe 2005 1. DRS30E T specl 1 ¢ dose of

F-V adm ni stered according to thHis in onTs
part i cube¥reynding teardesituatinmdi hesme lvixidumitiayrces hagdwwig,cunst ances

15| e Hse e PSRl e BB e Y 1, 1
sever i thefradigisoridi tthen/matiployiveingdndialiesh and O Dedngy sex of the
r11eci553i %ﬂ%ﬁ'%@%‘é:ﬁy igga lei_;{tel \éeﬁ"gl%é%mﬁ% o %Seeing F-Vis. about
| treated, and the age and sex of the recipient,
110 Generally, an effective minimum daily dose of P-V is.

about 1, 5, 10, 15, or 20 mg. Typically, an effective

maximum dose is about 800, 100, 60, 50, or 40 mg. Most

typically, the dose ranges between 15 mg and 60 mg. The

exact dose may be determined, in accordance with the
i5 standard practice in the medical arts of “dose Eitrating“

the recipient; that is, initially administering a low dose

of the compound, and gradually increasing the does until the

desired therapeutic effect is observed. -

Although it may be necessary to dose titrate the

20 recipient with respect‘to the combination therapies

discussed above, typical doses of active ingredients other

than P-V are as follows: ethynyl estrogen (0.01 - 0.03

mg/day), mestranol (0.05 - 0.15 mg/day), conﬁugated'

estrogenic hormones (e.g., Premarin®, Wyeth-Ayerst; 0.3 -
25 2.5 mg/day), medroxyprogesterone (2.5 ~10 mg/day} .
norethyinodrel (1.0 - 10.0 mg/day), nonethindrone (0.5 - 2.0
mg/day}, aminoglutemide (250-1250 mg/day, preferably 250 mg
four times per day)., anastrazole (1-5 mg/day, preferably 1
mg once per day), letrozole (2.5-10 mg/day, preferably 2.5
.30 - mg once a day), formestane (250-1250 mg per week, preferably
250 mg twice weekly), exemestane (25-100 mg/day, preferably
25 mg once per day), goserlin {3-15 mg/three months,
preferably 3.6-7.2 mg once every three months) and




maxi mum dose i s about 800, 100, 60, 50, or 40 ng. Most typl%ﬁﬂ%ﬁz Eﬂe dose
ranges between 15 ng and 60 ngy. The exact dose nay be det er! 0q
accordance with the 15 standard practice in the nedical arts of "dose
titrating" the recipient; that is, initially adm nistering a | ow dose of
t he conpound, and gradually increasing the does until the desired

t herapeutic effect is observed. Al tépugh it may be necessary to dose
titrate the 20 recipient with respect to the conbinati on therapies

di scusisRhRNAVER (31 ahg ARSESH Ofp ACELNEL1 P TS S et &%{ Viare as
follom:ﬁﬂ%thynyl estrogé% (0. 01 JPO 03 ?dayﬁ%gﬂegtr%h&+c?o 0.15

ng/da?¥¥“%ﬁnjugated estrogeni ¢ hormones (e.g., Premarin(r), Weth-Ayerst;

0.3 25 2.5 ny/day), nedroxyprogesterone (2.5 {10 ng/ day), norethyl nodrel

5

(1.0 - 10.0 ng/day), nonethindrone (0.5 - 2.0 ng/day), am nogl utemn de
(250- 1250 ny/ day, preferBbhye26@ pdmifigstraties per day), anastrazole (1-5

ng/ day, pr%f%r%l%% 2 YREeT Yol H d%edqg% Ietregtzo (2 5- 1Ef(?rgng/day

preferably 2.5 oncé a el per week,
pr ef eAZiglpdipgo OII@ZII wmtﬂequ@anmimml,armﬂ(tﬂﬁ:al%m/ day, pr eferably 25

ng on erlin 15 ree nont refer 6-7.2 ngy
once gge?%’?ﬁ?éé g‘ a)mufﬁf’i’ Aﬁ?‘# ‘%"10 “%5’3% euprol | de
(3-15 ad@ﬁmathatppaf efakelarh3 eEirbdery) Rt Srogist inided dgeuite of

-adm ni gty g}nsgsteng %:?.rt]:hb%ha%mwrﬂls red bow% ki It ey a?:ft royl %TS,
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alone or in combination with estrogen, progestin, or an AChE
inhibitor generally will be administered in a convenient
formulation.

The pharmaceutical compositions of this invention may
be administered to humans and other mammals (e.g., dogs,
cats, horses, swine and the like} orally, rectally,
intravaginally, parenterally, topically, bucally or
sublingually, or nasally. The term “parenteral
administration” refers herein to modes of administration
which include intravenous, intramuscular, intraperitoneal,
instrasternal, subcutaﬁeous, or intraarticular injection or

infusion.

' Mode/Length of Administration
For the majority of the methods of the present

invention, F-V is administered continuoﬁsly, from 1 to 3
times daily. or as often as needed to deliver an effective
amount of F-V to the recipient. Cyclical therapy may
especially be useful in the treatment of-endometriosis or
may be used acutely du;ing painful attacks of the disease.
In the case of restenosis, therapy may be limited to short
(1-6 months) intervals following medical procedures such as

angioplasty.




including oral, rectal, transdermal, subcutaneus |ntravenous

I ntramuscul ar, and intranasal. The nethod of adntnlstratloﬂgd“”@ggqp
estrogen- and progestin-based agent is consistent with that which is known
in the art. F-V, alone or in conbination with estrogen, progestin, or an
AChE inhibitor generally will be adm nistered in a convenient

formul ati on. The pharmaceuti cak3-conpositions of this invention my be

adm ni stered to humans and other marmals (e.g., dogs, cats, horses, sw ne
and the like) orally, rectal CLAIMSnhtravaginally, parenterally, topically,
bucally or sublingually, or nasally. The term "parenteral adm nistration”
refers herein to nodes of adm nistration which include intravenous,

i ngr awﬁ@%{?{rated aihyépes dryasliad 6—]!1ydrﬁbe)t 3-&8{23(p;ﬁwlndusubc ut aneous,
intraarticular injecti I.N Le |strat|on For
t he maj ¥isthorylphendyy)- %‘é‘? Ht?a’é’xﬂfh"{‘ @@%3? ct“'n@@ﬁ?clhg’ﬁ'd % 'Sl s admi ni stered

~sconti nummgymitﬂmlf%a&&r?pautmrmcwpﬁmﬁ J6ast Rk beme ddllonegded to deliver an
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effective "anmount of F-V'to the recipient. Cyclical therapy may especially
be usef plaki:7. 2082t Fht MZnlS.0t Ghdodrbl.6 £&3°$n 20 whemgbtpiged e acutel y during

pai nf ul attack of the g%sqﬁi 5 >n the case of restenosis, therapy may be

1imi t ed® tPPEHB! Ll""(Sf“%:e ] 4? nt-ervals fol | owing nedi cal procedures such

as angioplasty. 19 April 2005 -43 CLAIM5S 1. Non-sol vated anhydrous

crystal line 6-hydroxy-3-(4-[2- ridin-1- . . . _

-yl Pet ho’ﬂ}quﬂwﬂvﬂﬂﬁﬁét’mﬁﬁgm mdeEsy Bid XirepHEREe dr ochl ori de (F- V)
5 havi n 0 by 4+ east one of the
foI | ow ﬁaéé H]pfégﬁ&)éoﬂg;l;e@gpﬁa&s@ﬂn&)@t{tﬂ@f‘onomlggﬁal& m,:)ga?gp gQG 0.2 in 20 when

- obt ai ne@l2f 18- 02, mimtlé_r+ﬁadnaﬁl on source (a. = 1.54056 ).

3. A pharmaceutical formulation compiising the crystalline compound according to

claim 1 or claim 2 and one or more pharmaceutical carriers, diluents, or excipients. .

.. 4 A process for prcﬁaring a compound according to claim 1 which comprises
crysl:allizing 6-hydroxy-3~(4;[2-(piperidi—rl-1‘--yl)ethoxy]phcnoxy)-Z—‘(4-
mqthoxyphényl)benzo[b]thiophéne hydrochloride from a crystallization solvent
selected from: methanol or aqueous methanol, cthanol or isopropancl; and

subsequently drying the resulting solid to a constant weight.

5. The process according to claim 4 wherein said solvént is aqueous methanol and

wherein the ratio of water to methanol (v:v) is between 20% and 5%.
6. The process according to claim 5 where the ratio is 15%.

7. The crystalline compound according to claim 1 or claim 2 for use in the inhibition
of a pathological condition selccted- from: utérine fibrosis, endometriosis, aortal
_ smiooth muscle cell proliferation, restenosis, breast cancer, uterine cancer, prostatic
tancer; benign prostatic hyperplasia, bone loss, ostéopofosis, cardiovascular

disease, hyperlipidemia, CNS disorders, and Alzheimer’s disease.




2. The crystalline conpound accordlng to claim1 wherein said Xra
diffraction 10 pattern further conprises at |east one of t He& Arsil 2

peaks: 17.9 0.2, 18.2 0.2, 18.90.2,and21.5 t0.2in20. 3. A pharnaceutlcal
formul ation conprising the crystalline conpound according to claiml .or
claim2 and one or nore pharmaceutical carriers, diluents, or excipients.
15 4. A process for preparing -@a4conpound according. to claim1l which
conprises crystallizing

6- By dr oXlye Qnfpbuh@adcpidirey to dlaim T-fyit Yse ithibx yihiifiderosfypsteopgqrasis.

met hoxyphenyl ) benzo[ b] t hi ophene hydrochl oride froma crystallization

sol vent selected from nethanol or aqueous nethanol, ethanol or

'S@PrOpﬁﬁl%fa@fﬁdalﬂ&@ﬁip%emmbﬂdmgdbwan@lbhdmﬁrezm the ngnsﬁad:tunt to a constant
wei ght. 5. The process accordln %gﬂn sald sol vent is aqueous

et hanonﬂhﬁﬁd“’WF‘é*F far gnhibiting a,p3tho %‘Cﬂlﬁ?’é‘l’"“’t“&c BY UEHRG) i s between 20%
5and. 5% gy ;F,enli&ﬁctﬂl&% %§ﬁal%ﬁl‘68ﬂ1qhﬁkglctcgll F}oﬁfdn&nvwaaé@sishﬁemt iois 15% 7.
The crystar i ne conpound according to cfaim1 or claim2 for use in the
i nhi bi t camoer, wibrine gsacdscirodticaianesshenieh grostalis Byieaasia: BARe 8% r i ne fibrosis,
endonetrjosis,. a n, restenosis, br east
cancer, o‘ﬁ?ogpfdﬁles égazﬁé]lg‘éars lﬁ%ﬁ%%%eﬁ@%g@“%glﬁiggf %ée(%%r%taggost atic hyper pI asi a,
bone IoAﬂmemﬁie@mwmnS|s cardi ovascul ar di sease, hyperlipidem a, CNS
di sorders, and Al zheiner's di sease. 19 April 2005 -44 8. The conpound
~.according to claim?7 for use in the inhibition of osteoporosis. 9. Use of a
£0CT 18! al Ukd6r cvipoundlace6@nipdb bR 0 isihaintanifachireaif ainladRaivent foe manuf act ure-  of
a medi canent for inhibiting a pathol ogical condition selected from uterine
fibrosi MhbHEAFHOPPBYES-s, aortal snooth nuscle cell proliferation,
restenosis, breast cancer, uterine cancer, prostatic cancer, benign
_prostatic hyperplasia, bone | oss, osteoporosis, cardiovascul ar di sease,
hyper|i pi demi a, CNS disorders, and Al zheiner's disease. 10.. Use of a
conpound according to cla|n19 in the manuf acture of a nedlcanent for
i hhi bi ti ng osteopor05|s




