27 January 2004 A- NOVEL CRYSTALLINE FORM OF 6- HYDROXY- 3- (4- (2-
(PIPERIDI N--1--YL) ETHOXY] PHENOXY) - 2- (4- METHOXYPHENYL) BENZJ b] THI OPHENE
HYDROCHLORI DE Background of the invention 6--Hydroxy- 3274nudrg-2004
(piperidin-l--yl) ethoxy] phenoxy) --2-- (4-

met hoxyphenyl ) benzo[ b] t hi ophene hydrochl ori de (arzoxifene) was first
descri bed-generically in U S. Patent No. 5,510,357 and was specifically
disclosed in U S. Patent No. 5,723,4741'(1474) and European Patent
Application 0729956. Arzoxifene is a nonsteroidal mxed estrogen
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inhibiting hyperlipidemia, osteoporosis, estrogen dependent

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

Specifiéally, arzoxifene is useful for, and is being._ .
clinically evaluated for the treatment of receptor‘positiﬁe
metastatic breast cancer; the adjuvent treatment of recepﬁor .
positive patients following appropriate systemic or local
therapy: the reduction of recurrencenof invagive and
noninvasive breast cancer; and the reduction of the
incidence of invasive breast cancer and ductal carcinoma in
'situ (DCIS). Arzoxifene is also useful in combination with
radiotherapy, aromatase inhibitors, LHRH analogues, and

- acetyl choline esterase (AChE)} inhibitors.

X-ray powder diffraction (XRD}, thermogravimetric

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

lattice.



27 January 2004 2 Poorly crystalline materials are typically |ess

desirable than highly crystalline materials 'for fornulation processing.
In addition, it is generally not desirable to fornul at2g Jahasmeoeqti cal s
cont ai ni ng substantial anmounts of- organic solvent (e.g., ethyl acetate)
due to potential solvent toxicity to the recipient thereof and changes in
pot ency of the -pharmaceutical as-a function of the solvent; Although the
ar zoxi fene prepared by the procedures !taught in 474 could be used as a
pharmaceutical, it would be highly desired and advantageous to find a nore
crystalline form of arzoxifene that did-not contain an or.gani ¢ sol vent
within its crystal lattice which could be reproduci bly and efficiently

prepared on a- co%ggg% g; ﬁlln%um ;9% tggetmyrgn algl,Ya gspresent )

invention is relate non- of Chi One crystalline
form of 6- hy¥fsgxpble- than [mq@m&w@tﬁlhye)mh@m#meﬁmﬁo@mwtlon
met hoxyphenyjheazehfl t hi&p,imeclmdr QEthr?&?eﬁinf d}?cv' .}rgi&&é %1

diffraction pattern which conprises the | ow n peaks: 2, 10.7
0.2, 14.9 0.fprmuiste ehazrm%e@wa:}s coRbadming (Sulpstantiel aRennbst afned

froma. coppaigandei 8bi eSO .Ge, elula: ,Zéeu.ltéﬂQﬁﬁa Ab Meeayenit he present
I nvention reliﬁes to a pharmaceutical, . for atlon conpr|5|ng F-1; one or

nore. phar & EGPFCE?K%%&?Y(QQSt | FEEHPLent t haRgesodnj onal | y
estrogen, opbitenal| yf pu:m@qg:tarﬁac@ptneanl dy- aiﬂfu:ftﬂﬁfmlt a%e thahkbivent .

CANE) | nhi b ¢ or 2 FROGRIG o R PR e P EBr i A o) BRPEPaRERSt 0 - met hods
for using FtRugbtiihi k174 paildl bgi vaedcand tplmmamm:hcai it ewoakd
fibrosis, e%@°ﬂ§&ﬁi§§ﬁé§1réﬁp%hﬁlaﬁggﬂégbeous to ‘find a more

crystalline form of arzoxifene that did not contain an

organic solvent within its crystal lattice which could be

réproducibly and efficiently prepared on a-commercial 5ca1e.

Summary of the Inventlon
The present invention is rélated to a novel non-—
stoichiometric hydrated crystalllne form of 6—hydroxy~3~(4—
[2-{piperidin-1 -y1l)ethoxy]phenoxy}-2-(4- '
methoxyphenyl ) benzo[bl thiophene hydrochloride (F-I) haV1ng

an X-ray diffraction pattern Wthh comprlses the following

peaks: 7.9 0.2, 10.7 0.2, 14.9 #0.2, 45.9 £0.2, 18.3 40.2,

cand 20.6 0. 20 in 28; when obtained from a copper radiation
source (CuKa l—1.54056 Ay
Mbreover the present.invéntion relates to a
pharmaceutical_formulation comprising F-I; one or more
pharmaceuticalrcérriers, diluents, or exc1p1ents, and
optionally estrogen, bpt;onally progestin, optlonally &n
aromatase inhibitor, optioﬁally an LHRH analogue and
" optionally an acetyl choline esterase (AChE} inhibitor.
| In addition, the present invention is related to
methods for using F-I to inhibit pathological conditions
“such as: uterine fibrosis, endometriosis,. aortal smootﬂ
muscle cell proliferation, restenosis, breast cancer,

uterine cancer, prostatic cancer, benign prostatic -



nmuscle cell-proliferation, restenosis, breast cancer, uterine

cancer, -prostatic-cancer, benign prostatic 27 January 2004 3 hyperpl asi a,
bone | oss, osteoporosis, cardiovascular disease, hyperd7 RindgrizooaCNS

di sorders, and Al zheiner's disease and for using F-I for the manufacture
of a nedicanent for inhibiting sane. The present invention is further
related to nmethods for wusing F-1 to upsregul ate choline acetyltransferase
(ChAT) and for using F-1 for.-the manufacture of a medi canent for

up-regul ating sane. Brief Description of the Figures Figure 1 is a
representatig%P%ﬁR#%§¥§ntP8Pes %ﬁ#%lﬂfteeﬁPSPFh%tr%ﬁ?ﬁﬂ%ﬁ?%?@%@?race of S-11.
Figure 2 is aig@ggs&%aknygi@ﬂat%mr dggopdefs ) aand:mguh@iﬁei:sSa
representatiye DSC T race of F-111. Fjigure 4 depicts _noisture sorption
bt hor s G EERE 28 EOF| 1518 irle T84 PR TS RATIAF PEncof S 11 as a
function of melfiydangrti Feramhileipeiatsame. Detail ed Description of the

I nvention Bul k arzoxifene prepared by.th ocedur.e .t aught i 474
(Exanpl e 41, crystal ﬁ%ﬁ??gnu%%%lé’%ﬁlft g?g&&‘?re’i 5’1% ggnﬂegti’%?ﬁ %t at e,
filtrati on awsfirdr yi-Igtof ubheeduldter chakénei acoymcitoransfarasas{GETMei ght at
room  enper al g e s eharart arl 26d BunXRD-and. ugs f gundeloobe por!y

crystalline. onfirme material contarne (ﬁ@bethyl
acet at e. Theumryetudlaltizgt $@me procedure taught in “474 was subsequently
nodi fied so that ethanol was added to a suspension of crude arzoxifene in
refluxing ethyl acetate. Upon cooling and vacuumfiltration, the solid that

results
Brief Description of the Figures
Figure 1 is a representative differential scanning
calorimetry (DSC)/TGA trace of S-TII.
Figure 2 is a representative DSC/TGA trace of F-I.
Figure 3 is a representative DSC/TGA trace of F-III.
Figure 4 depicts moisture sorption isotherms for F-I
and F-IIT.
Figure 5 depicts desolvation of 8-IT as a function of

drying time and temperature.

Detailed Description of the Invention
Bulk arzoxifene prepared by the procedure taught in
‘474 (Example 41, crystallization from a mixture of ethanol
- and ethyl acetate, filtration and drying of the filter cake
in vacuo to a constant weight at room temperature) was

characterized by XRD and was found to be poorly crystalline.

1y NMR confirmed that the bulk material contained 6% ethyl
acetate.

The crystallization procedure taught in ‘474 was
subsequently modified so that ethanol was added to a
suspension of crude arzoxifene in refluxing ethyl acetate.
Upon cooling and wvacuum filtration, the solid that results
from this modified procedure is a highly crystalline mixed

ethyl acetate/water solvate of arzoxifene (hereinafter



fromthis nodified procedure is a highly crystalline mxed ethyl
acetate/water solvate of arzoxifene (hereinafter 27 January 2004 4 referred
to as S-11) which was | ater discovered to be a startirrg Japugyizabafor F-1.

F-1 may be prepared by renoving the ethyl acetate from S-11's crystal
| attice by vacuumdrying/annealing S-11 at elevated tenperatures. The tine
and tenperature required to anneal S-1l4in order to prepare F-1 will vary

fromlot to lot but is typically on the order of 5 days at around 100C.
Hi gh tenperatures are needed ct th onver si on of to F-1 via
this procedufs, gS| n‘?:etoslatfr r%letrI\g %LJF‘?h wasv\g‘tg i‘s'ﬁ%‘?léerﬁ%to }?ﬁef"ature or

storing a saspbhetang IR aflofo8 Fweeks afforded no conversion to F-1.

Furt hernore, dryigg L ction oven h 1 enperatures di d not
de- solvate the ngtler%é}l o8 ?ﬁ%?,g?é%gf’dé "a‘lmr?é’ltnﬁa?ﬁ% &8( r%ceg ggl ’é’é °Pequi red
to pull the &tAylsacetsted frbHLSe|by svdat d@ylﬁg&ﬁmaﬁllﬁg B-LIistreadily

prepared andghg tt b t f

ar zoxi f ene ((—EtL 95%&%%&@[%&%%%[ vartﬂ{e@t 12% eo%i ge&oét%]f t@ égr&h?g?gn Thi s
crystal | i zat PBReRS Hriek dnapirgepete @mrlwf‘rm vidl Ivarvdifsem kbhgtar zoxi f ene
in wet tetrahydrofuran,(1-.10% water vol u eferabl o and
nost preferag?ég g 1% térpéﬁ?ﬁ}’oﬁ Wefeﬁgvgl Bfs & G‘XFR/HPngQ/‘?S%C

at nospheric Hélﬁhttémza&natmreAnaeaaMcBad)ftot kif§ect yiialddnzeirshani 6f glet ai | ed

bel ow i n Exapp -2l eghk éee&{{arr edﬁ\éljlgﬁéci‘frla’lq‘%{)%\/?% géﬁs%al lization

procedure, a tot aI ance (T e 5
expect ed. Suata@t@%wtz@ﬁmpenetgrerqn rsg:omngraaisarﬁpﬂre tatti 98%cREsfat |3 zati on

i ncludes, bufelss NPrddddiat 8 LOnverdilon o blk EﬁB@eprﬁgf%ﬁg )y the

procedures taught 1n 474, or any mxture thereo ant

which formofl in a convection oven at high temperatures did not de-
solvate the material either, suggesting that a vacuum is
also required to pull the ethyl acetate from S-II‘s lattice.

Preferably, F-I is readily prepared and isolated at
ambient temperature by crystallization of arzoxifene (or any
polymorph/solvate thereof) from tetrahydrofuran. This
crystallization is preferably performed by initially
dissolving arzoxifene in wet tetrahydrofuran (1-10% water by
volume, preferably 2.5-7.5% and most preferably 4.5 to 5.5%)
followed by removal of said water via atmospheric
distillation. An example of this crystallization is
detailed below in Example 2. When F-I is prepared via this
improved crystallization procedure, a total related
substance {(TRS} level of <0.5 % can be expected.
Suitable arzoxifene starting material for this

crystallization includes, but is not limited to, S-II, F-
I1I, arzoxifene prepared by the procedures taught in ‘474,
or any mixture thereof. It is not important which form of
arzoxifene one starts with because crystallization from
tetrahydrofuran, according to the procedures described -
herein, results in F-I crystals. For commercial scale
synthesis of F-I, it may be advantageous to seed the

crystallization with F-I.



arzoxi fene one starts wth because crystallization from tetrahydrofuran,
according to the procedures described herein, results in F-1 crystals. For
commercial scale synthesis of F-1, it may be advant agegusniify®eed the
crystallization with F-1. 27 January 2004 5 F-111, another

non-stoi chionetric hydrate of arzoxifene, is readily prepared and-isol ated
at anbient tenperature by crystallizati®n of arzoxifene (or any

pol ynor ph/ sol vate thereof) froma m xture of isopropyl alcohol (IPA) and
wat er. The rati o gof t RPA (W ggg hoyt 1:1 to 9:1. More
preferably, the Fggﬁgalgﬁo%ef;ééﬁl%télgﬁgo% qg@ﬁts?@pre erably, the ratio
is Dbetween &aaxifepe]l. igheeaditlivo pobraped tanduitselatednat ambidntal to ef f ect
crystalli zateé;@eqfatﬁrle'ﬂayb&tygi%qalamsﬁ of N 6hdlednelgb, Coirer clal scale
synt hesi s of 1T, it be advantageous to seed the crystallization
with F-111. MWpéfﬁe%mq dierers) t Fagh matieiitairef of ipePreRKe

crystalli zatal%hbnclmﬁﬁ) 4 Rt N0t rhi M4 el tdf watkl t&-1pa @FZQXisfene
prepared by the-procedures tau%gtpln 1474, or any _m xture thereof.

Char act er i z&5GFeahd BPetlerert oh OfMg;Q|prqiera§Ag Fthe | ratBSCATGA and

XRD net hods w@eusgdst@n&rmr@qt er Magtspzkéﬁeﬂéﬂlyandhg thtio A is often
very usef ul for dls U|§?|ng meen different solid forns of a materi al

because t he etté"ﬁﬁBr chaE1DR5siER TonYAbeTi ¢ £Hat eri al
occurs is u&uaJrleaamhaasa@fﬁdtstdr@-s@faubﬁa@m:ymr phIol beoldedL.afiScti s a

Solvate Tor ke S TaetTSF ComMEend Teetn WO TERAe BE BCtaL] %%ﬁ;g

order in a her psivahtameoumtter isaled Aheoxifsd ldzepabadwbyh thermr.ocedur es

tatht in 1%%1table arzoxifene starting material for the above
crystallization include, but are not limited to, S-II, F-I,
arzoxifene prepared by the procedures taught in ‘474, or any

mixture thereof.

Characterization and Differentiation of §-II, F-I and F-ITI

DSC/TGA and XRD methods were used to characterize S-II,
F-T and F-III. TGA is often very useful for distinguishing
between different solid forms of a material bécause the
temperature(s) at which a physical change in a material
occurs is usually characteristic of the polymorph or
solvate. DSC is a technigue that is often used to screen
- compounds for polymorphism and solvate formation. Lastly,
XRD is a technique that detects long-range order in a
crystalline material.
Arzoxifene prepared by the procedures taught in ‘474
gave XRD patterns with poor signal-to-noise ratios and a
raised baseline, indicative of poorly c¢rystalline material.
Therefore, comparisons of F-I and F-III are made to the
material (S-II) produced by the modified arzoxifene
crystallization procedure discussed above (addition of
ethanol to a suspension of arzoxifene in refluxing ethyl

acetate).



gave XRD patterns with poor signal-to-noise ratios and a raised baseline,

i ndi cative of poorly crystalline material. Therefore, conparisons of F-I
and F-111 are made to the material (S-11) produced by 2rhanpadizboed
arzoxifene crystallization procedure discussed above (addition of ethanol
to a suspension of arzoxifene in refluxing ethyl acetate). 27 January 2004
6 Representative DSC/ TGA traces of S-1lg F-I and F-11l are shown in
Figures 1, 2 and 3, respectively. The DSC trace for S-11 shows a broad
endot her m begi nni ng at about 62C, corresponding -to the | oss of ethyl
acetate and wat erReHﬁﬁﬁﬁnttﬁélV%ttQﬁ’%/éFGATﬁéaéﬁéo@f\e‘i'rﬁlbeﬁ—rln|aﬁ!§ EtIibout 152C

represents aspel fnowie nT GAUBLON , 12085408 a9@£;9é<é£®&yy Z1RApQecurs
simul taneous with the first transition, whil t he renmai ning 0.50 wei ght

| 0Ss. occurs E’ﬁa‘ﬁ% e SG%ef‘h%‘Fs wqqaﬂgenéa@@%@? b@%wgséﬁfe%@v@ent

a broad endot erm egin |ng t about y a second endot herm
begi nni ng at frabotte 155616@(reﬂ-ﬂé)rﬁiidb@hb@mab@iﬂnlnﬂ”l%t-r@ﬁohtamgz@é F-1

shows a gradual wei _ght Ios 3% follo | oss  of 1.5%

whi ch t oget hefPTEY eﬁtma ydrqgf FeBopet gt f‘gﬁst %12 p%?@"bﬁ‘%@?{%f t he
first DSC trans$tacmurandithbtamariesianding ﬂ'ﬁ%ﬁ/\/&ix@his;dt@&ﬁ awnll)él;] se]t
slightly due. dlff rence. . hatln rates, nitial ght | oss
represents }t“% Jﬁhe &n\%a ers ot rfjyd‘ria FoR W T euqh é@oﬁa '\i've? ht loss is
consi st ent vm@lt:am)r exogaselyy &k&tmbaeosolmtemqir@sﬂms Bpnetiherdatti ce at
very | ow rell?ir_éﬁ’tﬂf"l‘xfreﬂlﬁ' tleShe taetltc_)L 5% - see noisture sorption data). The

DSC trace of F--1T1 atures a roa ‘low tenperature endot herm at about
30C, foll owed byﬂﬁmggﬁgngrace of P-T shows a broad endotherm beginning

at about 759C, followed by a second endotherm beginning at

about 155°C corresponding to a melt. The TGA trace of F-I
shows a gradual weight loss of 0.3% followed by a sharp loss
of 1.5%, which together represent dehydration of the
lattice. The onset of the first DSC transition and the
corresponding TGA weight loss are offset slightly due to the
difference in heéting rates. The initial weight loss
represents weakly held waters of hydration while the second
weight loss is consistent with approximately 0.5 mole of
water present in the lattice at very low relative humidities
{below 5% - see moisture sorption data).

The DSC trace of F-III features a broad, iow
temperature endotherm at about 30°C, followed by a second
broad and relatively weak endotherm beginning at about 70°C,

and a final transition begimning at about 146°C
corresponding to a melt. The sharp 1.5% (~0.5 mole) weight
loss in the TGA coincident with the first endotherm

corresponds to loss of weakly held water molecules, while

the additional ~1.6% weight loss above 60°C represents loss
of more tightly held water molecules, i.e., those which are

present at very low relative humidities. The weight loss

observed after 170°C corresponds to decomposition of F-IITI.



broad and rel atively weak endot herm begi nning at about 70C, and a fi nal
transition begi nning at about 146C corresponding to a nelt. The sharp 1.5%
(-0.5 nole) weight loss in the TGA coincident w th therfiangdry@ooet herm
corresponds to | oss of weakly held water nol ecules, while the additional
-1. 6% wei ght | oss above 60C represents loss of nore tightly held water

nol ecul es, i.e., those which are preseny at very low relative humdities.
The wei ght | oss observed after 170C corresponds to deconposition of F-111.
27 January 2004 7 The XRD patterns_of F-1 and_F-I1]1 feature sharg eaks
and a flat basel | The %Rll?dpégf’?%s At HdhPpdcFySEal 1§ SreberPapeak

angul ar peakaf@si t11e1s baBe2nandindiaid@sR0BeI RYghly claitaliehe
representative samples of F-I, F-111 and S--11 is tabulated in Table 1.

Al t hough manjaeeriglse | Ahenaaowkay aadkopesateonentt A9 pogt sinil ar

di ffraction .3pol&snai®ach/of dde ff%fr”&e@!ré@éné‘a@ixﬁé o 1ROWdef_pattern,
allowing for a clear di'stinction between S-I7, 1. 1t is well
known i n theFelystald Ssgraphy talbuldtatd 1hor£'abaey1 gl \ﬁélrtmm:lgy:mmpb of he

el At v ERS ks LBee Al A0l QBRAks, TR S U, Lo RLELS 1 o
orientation —resuttTiRg Fromy Oors su as cr)§s al ho ogy ere the
ef fects of paasﬂa&a.e@a@hl eﬁtaltma oﬁpzarrse gptvesent di peekenti rpto&ndslrt pattarm,
altered, but ract er t pel_ are
unchanged S%jie{l&%a f%‘ic‘ g &%l te gfﬁg%hig‘?ﬁi%%%é, ra]iﬁ#Z% X@%{igbﬁal

Formul ary #18II.pages 1843-1844, 1995 Thus, based on peak intensities as

wel | as peak pOS'fﬂ (1'% wEli W%d Q‘H&t bt_—&rééa?i’zé %&%n‘ﬁﬁatOf Heaks at
7.9 0.2, 10.7 0. 20 in 20; when

the pattern @%Ydﬁ%ﬁmhéaly$@ﬁﬂﬁa‘3Hb5€ﬁaﬁaﬂﬁa}m%ﬁﬁ%&ﬁHQﬁaOf the

diffraction peaks may vary due to preferred orientation

resulting from factors such as crystal morphology. Where
the effects of preferred orientation are present, peak
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, 1985. Thus, based on peak intensities as

well as peak position, F-I may be identified by the presence
of peaks at 7.9 40.2, 10.7 #0.2, 14.9 +#0.2, 15.9 0.2, 18.3

+0.2, and 20.6 X0.2° in 20; when the pattern is obtained

from a copper radiation source.

Table 1
S5-I1 F-I F-I11
20 (°) [I/Io (%) 20 (°) | I/Io (%) | 26 (°) [T/Ig (%)
4.67 1.3 | 4.52 2.6 4.63 20.8
5.03 6 7.69 34.6 7.82 100
6.83 5.8 7.91 100 5.29 16.9
7.17 16.1 5.89 2.5 10.16 22.17
7.73 100 10.22 2 10.35 5.4
5.03 1.3 10.74 7.4 13.77 10.7
9.31 1.7 14.86 9.1 13.97 15.2
9.66 2.4 i5.45 2.3 15.06 6.9
10.27 1.6 15.92 15.9 15.71 22.3
10.47 2.2 16.67 1.7 15.87 7.4
10.91 6.3 16.98 3.1 16.35 34.5




Table 1 S-1IF-IF-111
4.671.34.922. 64.6320. 8 5.0367.6934. 67.82100 6.

20 ()1/Yo (a)20 ()1/10 (a)20 ()1/ 1o (%
835. 87. 911009, 2916. 9

7.1716.19. 892. 510. 1622. 7 7. 7310010. 22210. 355. 4 9. 031. 310.j&Adar§ 2804 710. 7
9.311.714.869.113.9715.2 9.662. 415. 452. 315. 066.9 10.271.615.9215.915.7122. 3

10. 472. 216. 671. 715. 877. 4 10. 916. 316. 983. 116. 3534. 5 27 January 2004 8 Tabl e

1 (continued) 8-1IF-1F-111 20 (0)I/1o (820 ()I/10 (%20 (0)I/1o (%

13.632. 1. 18. 2817. 816. 7712. 3 14. 094. 618. 56717. 2810

15.104. 120. 5813. 117. 6247. 9 15. 5§é§l§Si;§§§£§é§g§§f3 9

16. 459, 121. 643. 920. 4342 16. 677 17.214. 922. 652. 921. 3142. 7

17.532. 423. 283. 421. 7113 18. 3328. 223.9711. 821. 8514. 5

18. 6911. 124. 6. 322.3312. 8 19, 373.525. 50 077, 2614, 3 F-III

20. 298. 626. 203 4F3 BT A0 T 272813 (FTFES PO %o (o) |T/To (o)

21.0212. 728. 8A642320425 - 18.28 17.8 16.77 | 12.3
14.09 4.6 18.56 7 17.28 10
15.10 4.1 20.58 3.1 17.62 47.9
15.52 10.5 50.85 8.8 18.09 43.9
16.45 9.1 271,64 3.9 20.43 42
16.67 7.6 22.109 4.8 20.80 33.6
17.21 4.9 22.65 2.9 21.31 42.7
17.53 2.4 23.28 3.4 21.71 13
18.33 28.2 23.97 1.8 21.85 14.5
18.69 11.1 54.31 6.3 22.13 12.8
19.37 3.5 25.52 3.9 22.26 16.3
20.29 8.6 26.20 3.4 53.51 13.2
20.64 7.2 26.47 3.1 23.69 15.9
51,02 12.7 28.84 6.4 53.91 35.6
51.68 5.1 30,13 3.5 24.31 38.7
22.01 8.3 31.12 5.9 25.22 8
22.29 8 25.67 8.9
23.17 7.8 27.05 18.9
23.39 9.1 27.89 3.3
54.30 13.6 58 .24 8.6
25.76 3.4 28.71 21.3
28.10 1.8 29.89 8.9
58.73 10.9 30.24 8.7
29.42 3.2 30.88 5.8
30.00 3.7 31.44 7.6
30.89 2.1 33.06 5
31,34 2.4 34.36 6
31.70 1.1
32.81 1
32,91 0.8
33.48 2
26.05 i
26.63 5.5
27.01 3.1
27,49 2.8

Further Characterization of F-I and F-IIT

Hygroscopicicity studies were performed on F-I and F-

III.

shown in Figure 4.

approximately 5% RH,

The moisture sorption isotherms for F-I and F-III are

Upon initial exposure of the samples to

there was an immediate weight gain of



21.685. 130. 133. 524. 3138. 7 22.018. 331. 122. 925. 228 22.29825.678.9
23.177.827.0518.9 23.399.127.8913.3 24.3013. 628.248. 6 25.763.428.7121. 3
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30.892.133.064.5 31.342.434.366 31.701.1 32.811 32.910.8 33.482 26.054
26.635.5 27.013.3. 27.492.8 Further Characterization of F-I and F-111
Hygroscopicicity studies were perforned on F-1 and F IIl. The noisture
sorption isotherns for F-1 and F-111 ar% shown in Figure 4. Upon initial
exposure of the sanples to approximately 5% RH, there was an i medi ate
wei ght gai n bf 52 mrrhiudky mederuse 1B Faid and7 ¥ kbl stugsodadrively .and F-11 |
[ especti vel Yoqu Aol €8 b8y BRALANIPILIY nd1n BP! faGlr Wafen BRSO M8
show a conti ntous sorption of "ol St ure through the entire humdity range,
whi ch is |ikehow dqueongipgesspsemeiiom off mgasépraptlecel®ds the epéiratti ces.

humidity range, which is likely due_to incorporation of
water molecules in the lattices.
The difference in the moisture uptake of the two forms
_likely reflects the amount of water that can be incorporated
into the two lattices (i.e., the amount of available space
in the lattice that can accommodate water molecules). Lack
of hysteresis in the sorption-desorption isotherms of F-I
and F-III indicates that the crystalrforms rapidly
equilibrate at any given humidity.
_ The moisture sorption profiles for F-I and F-III reveal
that these forms are essentially non-stoichiometric
hydrates. At ambient relative humidity {(about 50% RH), F-T
contains approximately 1.7% water, corresponding to 0.5
moles of water, while F-III has sorbed about 3.0% water
which corresponds to about 0.85 moles of water.. The bulk
forms of F-I and F-III rapidly equilibrate with the
atmosphere, so thét the water content observed by analytical
techniques is a reflection of the relative humidity at the
time of data collection. Lot-to-lot differences observed in
the DSC data likely results from the samples being hydrated
to different extents due to different ambient storage
conditions.
XRD patterns were obtained for samples of F-I and F-IIX
stored at different relative humidities (0, 22, 50, and

80%). There is a gradual shifting of the initial (0% RH) F-

III peaks at about 13.8, 17.6, 18.0, 20.5 and 24.0° in 20 as
well as slight shifting of less intense peaks, as the
relative humidity is increased. These observed changes in
the XRD patterns of F-III indicate that the unit cell
dimensions are changing, presumably to accommodate weakly

held water molecules as the relative humidity is increased.



The difference in the noisture uptake of the two forns Ilikely reflects the
anount of water that can be incorporated into the two lattices (i.e., the
amount of available space in the lattice that can accomyagadrg 2004 er

nol ecul es). Lack of hysteresis in the sorption-desorption isotherns of F-I
and F-111 indicates that the crystal forns rapidly equilibrate at any
given humdity. The noisture sorption pggfiles for F-1 and F-111 reveal

that these forns are essentially non-stoichionetric hydrates. At anbient
relative hum dity (about 50% RH), F-1 contains approximtely 1.7% water,
cor r espondi n§he @B nugyseshpft g @f pgakbewkth | humbiahl tyocbededboes 3. 0%

water whi ch,gof rvﬁsoqp%§s}:ﬁif€?§%%pt\%o?ﬁdgmae§hgé d a ggd glk forms of

F-1 and F-111 rapidly equi i the atnosphere, that the water .
cont ent obseYsEdthwadaabyer celtis (Rik Fringgesprevidies levddiepaeoforhe rel ative

hum dity at &magjémﬁggaggtgoﬁ@ﬂi%tj on. Lot-to-lot differences observed
in the DSC data |ike results fromthe sanples being hydrated to

different extentd (fdé‘ii'érd?ﬁ%‘fjé‘}ﬁntaﬁ’ﬁﬁeﬁﬂr?c%ﬂé@)@ ©ondrii bfs. XRD

patterns wer@e«dindinRe ghkohe s afhaRg0EhE- Fe 886 o IHumish @4 edodia didferent
relative humdities e&o, 22, 50, and ,80% . There is.a gradual shifting of
the initial TO%1RY SEferk oncihis 1attigguV12B, % 63 #89095%RH and 24.0
in 20 as weldryaslsbhghthshiidd ”F @hel 0%SRINBENGE fpeaksucas. theig gl ative
hum dity is increased. These observed changes in the XRD patterns of F-111
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i ncreased. 27 January_ 2004 10 -The continuous shifting peaks W't
hunidity corFReireso Reremgisliahbilyt breadened iand dess rhRaeleedwed a gradual

higher relative humidities, indicating that water is being
sorbed into amorphous components (or plasticizes the solid),
particularly at 73 and 95% RH. The shifting of peaks in the
XRD patterns of F-I is lesétdramatic than the peak shifts
observed as F-III was exposed to different relative
humidities. This suggests that the F-I lattice does not
undergo the same expansion and/or contraction as the F-IIT
lattice. _

F-I and F-III were found to be stable over the entire
relative humidity range, despite the ability of F-III to
sorb nearly twice as much water. The two forms were found
to have comparable crystal size, morphology, aqueous

" solubilities and dissolution rates.

A drying study was carried out to monitor the
desolvation of S-IT as a function of drying time and
temperature (see Figure 5). XRD patterns were taken at
various timepoints during the desolvation experiment. Many
diffraction peaks from the desolvation study of S-II appear
at similar angles to F-I, confirming that the lattices of S-

IT and F-1 are very similar. The disappearance of

diffraction peaks at about 6.8, 7.2 and 14.0° in 20 after

only minimal drying suggests that these reflections may be



wei ght gain over this RH range, providing evidence for variable hydrate
formation. A simlar experinment was carried out on F-1 to determ ne

whet her varying the relative humidity would have a siavlJanugffess on its
lattice (0, 25, 52, 73 and 95% RH). Very slight shifting of the 0% RH
peaks at about 7.7, 18.3, 18.5, 20.5, 20.8 in 20 is observed as the
relative humdity 1is increased. The pegfs at about 7.7, 20.8, and 24.1

al so appear to becone slightly broadened and | ess resol ved at higher
relative humdities, indicating that water is being sorbed into anorphous
conponents (ettphistetitzesrihéaddbgdiphiparittnes| aphyaating3 pemdti85% RH. The
shifting of i . p E-1 i dramatic than the
peak shifts %ggégﬁgﬁ éé?%iFﬁﬁgfwgéﬁgﬁS%?%%“thﬁFéféféit relative
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and dissolution rates. A drying study was carfied out to nonitor the

desol vat.i on 8PIation of gthapeti apd ottty iasgtetmefahtPwadkyeVacure (see
Figure 5). XBBypa§t@snomer 8 kakeiowts AAkaQuiet i AENPiNtshoddnl H8ry he

desol vati on experi nment. _Man diffraction peaks fromthe desolvation study
of S-11 appe8F rafr¥ﬁqﬁ%¥&P1§HgP%%aT§?Iﬁﬂcﬁ CoRFPFRINE tiRt itReifat ti ces of
S- Il ‘and F-basteaVeF aesolivheed Jher di sappearance of diffraction peaks at
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abou A 74,9 k020 arter. oy mioliel JIving sygogsts, the

t hese refl ection
art form of arzoxifene described above. Relative to the

arzoxifene produced by the procedures taught in 474, F-I
and F-III are more stable at ambient temperature and are,
therefore, more amenable to pharmaceutical development,
i.e., development of a dosage formulation. In addition, F-I

- and F-III are much more crystalline than the form disclosed
in ‘474. Crystalline materials are genefally less
hygroscopic and nmore stable (e.g., less prone to chemical
degradation, maintains congistent 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-I and F-III

contain only water.

Characterization Methods

DSC measurements were performed on a TA Instruments
2920 Modulated DSC attached to a Thermal Analyst 3100 and
equipped with a refrigerated cooling system. Samples (3-5
mg) were heated in crimped aluminum pans from 10 to 240°C at
a heating rate of 2°9C/min.

TGA analyses were performed on a TA Instruments 2050

Thermogravimetric Analyzer attached to a Thermal Analyst



attributed to crystall ographic planes containing partial electron density
of ethyl acetate nol ecul es. Extended annealing of the solvated materi al
under vacuum at high tenperatures yielded F-1. F-1 pr&@ganadaryl2084 way
showed a hi gh degree of crystallinity by XRD. Therefore, materi al
generated by crystallization froma solution of ethanol and ethyl acetate
foll owed by vacuum drying for only a fqw hours as taught in "474 showed
very poor crystallinity because such a procedure results in partially
desolvated S-11. F-I and F-111 have several advantages over the prior art
form of arzoxzibene gescrddad-abong) WRetatheweehioihhspertiizxi ffeap peoduced by
the procedures taught in 1474, F-1 and F-111 are nore stable at anbient

t enper at ure éﬁdzéﬁgg at [rehepbing nore dndT&ldént o phar naceuti ca

devel opment, i . exxp GEHAOREEOLOf o 108006 O BLALI S50k 2dELYT On. F- |
and F-111 are nmuch nore crystalline than the Tormdiscl ose in *474.
Crystal | i ne pawéer adlsf fareetgereeal | goliaged mighoscopoc samdcroi@ st abl e

(e.qg., less pr . chem cal.__deqr iQn iptains consistent_potency)
Uhan” amor phonso Riat b aF8 SniexPe et sRore SRl s PR pE g, 0 56
fornul ation kprasesss ngh. Fusbhesimste Y iskenhbg horfaLf qar z2a4i 1smein
produced by the procedures taught 1 n '474, which contained ethyl acetate
and water in2Pts $amliesewere| ahhewed Ho pquibiprite ity akaleast 30

Char acteri zag,k t D) g r . :

| nstrumnent s %8{2?6&@%40}3%% Q%g%@g% ache %tu \ggagnl' 'géltrra %ﬁé?&s%ﬁ%ﬁ%nd
equi pped wi t heborefdatgercaldgcederi ng system Sanples (3-5 ng) were heated

in crinped al uni %@M&ﬁ&@ﬂ}ﬁ&@&%@%t wefe NRAId O 8L e QhaZ&fn. TGA

anal yses were perfornmed on a TA Instrunents 2050 Thernogravinetric :

Anal yzer att¥8hed the FTEhEeRRPD Al flows. Each sample was dried

under vacuum at 60°C until no further weight loss was

detected, at which time the sample chamber was brought to 0%

relative humidity. Moisture sorption isotherms were

obtained at 25°C using a VTI vacuum moisture balance with
the following conditions: sample size 10-15 mg,
adsorption/desorption range 0-95% relative humidity, step
interval 5%, sample interval 10 minutes.

The following examples further illustrate processes for
preparing the hydrate of the present invention. The
examples are not intended to be limiting to the scope of
these processes in any respect, and should not be so

construed.
Preparations

Preparation 1

S-IT

Crude arzoxifene (1.58 g of material prepared by the
procedure of Example 41 in UU.S. Patent No. 5,723,474, the
teachings of which are herein incorporated by reference) was

suspended in 28 mlL ethyl acetate and heated to reflux.



27 January 2004 12 3100. Sanples (5-10 ng) were heated in open pans from
25C to 250C at a heating rate of 5C/ mn. XRD patterns were obtained on a
Si enens D5000 X-ray powder diffractoneter, equipped w2rhaaudiyig0d4 source (X
1.54056 A) and a Kevex solid-state detector operating at 50 kV and 40
mA. Each sanpl e was scanned between 40 and 350 in 20. Sanples were allowed
to equilibrate for at least 30 mnutesjqt the desired tenperature and/or
relative humdity before data collection. Hygroscopicity nmeasurenents were
made for F-1 and F-111 using the VTl nethod as follows. Each sanple was
dried under Evhemedn 68 60¢C wasi 2ddrd fugr efiéechefighsolwsionmas Thget ect ed, at

which time tQ81§§ﬂaﬁQﬁﬁﬁﬂﬁﬁﬁEa¥ﬁéﬁtHﬂ“ﬁ%E&ukOfobzéQ&ﬂﬁh%% Aual dhby -
Moi sture sorption isotherms were obtained at 25C using a VIl vacuum

noi st ure bal 8heeWe tHP qoRd £8| Ferl M Bsaarirens: ThameCifiirateovas ny,

adsor pti on/ des@i PtdPhy BGBUR- POPEFAlidhl ¥B3hWEE AirddheS 8RN BOt REVal 5%
sanpl e |nterval | 0 m nutes. The follow ng exanples further illustrate -

processes foFthpt 3RGaTE CReIMYRIratd> 6 Ofha BPESent. ihidst SeAidThe
exanples are not intended to be limting to the scope of these processes
in any respect, and should not be so conitrued Preparations Preparation 1
S-11- Crude arzoxifene (1.58 g of mat BPepared by the procedure of
Exanple 41 in U S. Patent No. 5,723,474, the teachings of which are herein
i ncorporated by reference) was suspendeq.ln 28 nL ethyl acetate and heated
to ref lux. 27 January 2004 EXGMpPLe o

F-I from S-IT

S-II was dried in a vacuum oven {-25 in. Hg) at 100°c

for 118 hours to yield F-1I.

Example 2

Improved Procedure for Preparing F-I from Arzoxifene

A 1L, 3-necked round bottom flask equipped with a
reflux condenser and an overhead agitator is charged with
25.0 g of arzoxifene, 475 ml of tetrahydrofuran and 25 ml of
water. The reaction vessel is then equipped for simple
distillation. The reaction mixture is heated to reflux and
250 ml of distillate are removed. Heat is briefly removed
and 250 ml of fresh anhydrous tetrahydrofuran is added to
the vessel. Atmospheric distillation is continued with
removal of an additional 250 ml of distillate. Heat is
briefly removed, 250 ml of fresh tetraﬁydrofuran added, and
an additional 250 ml of distillate are removed. B&n
additional 250 ml of tetrahydrofuran is added, and the
reaction mixture is held at reflux. With this
tetrahydrofuran addition, a white precipitate forms. The
agitated reaction mixture is allowed to cool slowly over 3
hours during which time additional solids precipitate and

the slurry reached ambient temperature. The crystalline



13 Ethanol (18 nL) was added to effect dissolution. The solution was
mai ntai ned at reflux for 20 mnutes and then allowed to cool to room
tenperature. The precipitate was isolated by vacuum f 2Ftiaaharpa0éhd was .
washed with 30 nL ethyl acetate to give 1.05 g of a powdery, white solid.
Exanpl es Exanple 1 F-I fromS-I1 S-11 was dried in a vacuumoven (-25 in.
Hg) at 100C for 118 hours to yield F-1;, Exanple 2 |nproved Procedure for
Preparing F-1 from Arzoxifene A 1L, 3-necked round bottom fl ask equi pped
with a reflux condenser and an overhead agitator is charged with 25.0 ¢
of arzoxif enelundb il foftered anydveicypandared 25 H0°6f foRaterty Hi€hfeacti on
vessel is t 1sRRpe ees] Lstidd atd en. cghg 1 10N Rgpt ure is
heated to rgﬁ%iga%r% %S%Q%Q&()]Emdisgtr?%l ats}eliiﬁde%?ér%vgd.(gﬁgda%) i saagzréi efly
renoved andaRslysis showedstherfpaitaus pét Fanyartofaaken and sBgedX o the
a‘?red's%‘skéaﬁéié?ﬂ%éd%ﬁ!ﬂﬁb‘ﬂ'?daﬂ& thipstameyal1pf an

vessel . At nogphesi
additional 250 m of distillate. at is briefly renoved, 250 ml of fresh

t et r ahydr of uteentadddd toarbirt #f Fadi Prevarusho RHCRF G -st PPFafRe S enoved.

An addi tiongfrdRfidia pbiteid Advadiobyr an7ts wddedreangni Npsid edeldean

m xture is held at reflux. Wth this _tetrahydrofuran adg:Nilgp a g{hlte
preci pitate #otm® "sE 1957 t2RIMPT e AEPHBRT nFSIRAE G SaPP6VieRC tu cdBF sl owly
over 3 hourgprttirduig tyheglctidfeadd thengles abddls waregispitate. and the

lurry reached anbi.ent tenperat i [ 1] 27 2004 14
slurry is {1 Feepatt an) VEBEm o oF 28 sokeT e S rpRred 4 ot

related substance level of 0.44%.

'Example 3
F-I from [6-Benzyloxy-3-[{4-[2-(piperidin-1-
y1) ethoxy)phenoxy]-2- {4-methoxyphenyl) ]benzo [b] thiopene- (S-

oxide)

Tetrahydrofuran (261 ml), water (45 ml) concentrated
sulfuric acid (6.14 g) and [6¥benzyloxy—3—i4—[2—(piperidin—
1-y1l)ethoxy)phenoxyl-2- {4d-methoxyphenyl) ]benzo[b] thiopene-
(Ss-oxide) (HPLC potency 99%, HPLC total related substance
level 0.35%) were combined and stirred until homogeneous.
10% PdA/C (5.6 g slurried in 22 ml of water} was added with a
S ml water rinse. The resulting slurry was evacuated and
overlaid with 60 psi of hydrogen. The reaction temperature
was adjusted to 30°C. After 2 hours, 10% P3/C (5.6 g) of
was added with water (30 ml). Hydrogenation at 60 psi and
30°C was continued for an additiomal 22 hours. An
additional 4.40 g of 10% P4/C in 30 ml water was added and
hydrogenation at 60 psi and 30°C continued for an additional
2.5 hours. The catalyst was removed by filtration and the
pH of the filtrate was adjusted to 7.24 with 50% sodium
hydroxide. Sodium chloride (8.66 g} dissolved in water (18
ml) was added and the biphasic solution stirred for 30

minutes. The phases were separated and the aqueous phase



hours with a slight N2 purge. Yield 22.50 g (90.0% . XRD analysis showed
the spectrumof the wet cake and the dry solid are substantially
identical, and substantially identical to that of F-I| 2prlenieygD§4 prepared.
DSC anal ysis afforded a nelting point of 157C while TGA anal ysis showed a
1. 5% mass | oss between anbient tenperature and 100C. The HPLC purity
calculated as the free base was 88.1%vgs a theoretical potency of 92.9%
HPLC anal ysis showed a total related substance level of 0.44% Exanple 3
F-1 from [ 6-Benzyl oxy-3-[4-[2-(pi peridin-I--

yl ) et hoxy) phead &gk eeﬁrﬁﬁ‘t:ﬁ‘éx‘g/w}arﬁﬂl Fibefizbpeiaindpdnaaps. BRe de)
Tet r ahydr of ug aga {26 brakks w@i«@rcc{n&ﬁn@d) aBENEERLERALELE oaS BT HESs @4 J 6. 14

g) and [ 6- benzyl oxy-3-[4-[2-( eridin-

1- yl ) et hoxy) phrobdAtion Hon%t%ﬁy%@#yﬁj)] BEnzofd] e SHRRENLYE®xatde) (HPLC
potency 99% 244 GakOhalied HAlRGcIYDIEANGE oveaVel 10n3RP) paeIsa comkened and
stirred until honogeneous, 10%Pd/C 5.6 g slurried in 22 mM of water) was

added with aresitingaczystahbine 'Isr?élrlré’sﬂ?f‘l Agtered riprnad Biaetes &F and
overlaid witieQ pebled hydrogend Jthierf@REFoirOn hEAPEr atHY &o1Was wejaisted to

30C. After 2, hours,. 10%Pd/C (5.6 of s added wi.th water
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An additi onadter zahdg 30f m1 084 RebtGana130ohl oved &y Wasuasdae gl

hydr ogenat i on_at psi 30¢. at for..an.additional 2.5 hours. The.
B PO it The Y Belc

catal yst was r’?ﬁ)l\? rati fhe filtrate was adj usted
to 7.24 with 50%2s@drtion hytirthe dBTOdSOdI fnore lgrvedd 108g66age di ssol ved in
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The phases were “separate e aqueous p anuary
in Example 2.

Utilities

As used herein, the term “effective amount” means an
amount ¢of F-I that is capable of inhibiting conditions, or
detrimental effécts thereof, described herein. When F-I is
co- admlnlstered with estrogen, progestin, an aromatase
1nh1b1tor an LHRH analogue, or an AChE inhibitor, 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, iI.e., preventing, prohibiting,

- restraining, alleviating, ameliorating, slowing, stopping,
or reversing the progression or severity of a pathological
condition, or sequela thereof, described herein.

The terms “preventing”, “prevention of”, “prophylaxis®,
*prophylactic” and “prevent” are used herein interchangeably
and refer to reducing the likelihood that the recipient of
F-I will incur or develop any of the pathological
conditions, or sequela thereof, described herein.

The terms “estrogen deprived” and “estrogen
deprivation” refer to a condition, either naturally

occurring or clinically induced, where a woman can not



was back extracted with 50 m of tetrahydrofuran. The organic phases were
conbi ned and concentrated by atnospheric distillation to a volune of 50
m. To the concentrate at 24C was added net hanol, 1802hJamveey 2604 hour
period. The resulting crystalline slurry was stirred for 30 m nutes at
24C, cooled to OC and stirred for 1 hour. The solids were isolated by
filtration and washed sequentially V\,ithl 9mM of water and 39 nml of

met hanol followed by vacuum drying overnight at 50C. Yield 15.52 g
(67.8% . A portion of the product fromabove (10 g) are recrystallized
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"prophyl axis", "proph Iactl c" and eFg}gevent are used here
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F-1 will incwt arirdeval ep: auﬂcyn@fldése patbopogisial, ceeddbasasiaor sequela
t her eof , des&rl bed herei1 ]af "estrogen deprived" and "estrogen
depri vat i on"HE* £89 ¢85 @1 ther naturally occurring or

clinically Induce@,umhdrEeﬁeM@ﬂHﬂmﬁ&Brmotestrogen" includes steroidal

compounds having estrogenic activity such as, for example,

17p-estradiol, estrone, conjugated estrogen (Premarin®),

equine estrogen 17B-ethynyl estradiol, and the like. A

preferred estrogen-based compound is Premarin®, and
norethylnodrel. '

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.

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

(CYTANDREN®) , Anastrazole (ARTIMIDEX®), Letrozole (FEMARA®),

- Formestane (LENATRON®), Exemestane (AROMASIN®), and the
like.

As used herein, the term “LHRH analogue” refers to an
analogue of lutenizing hormone releasing hormone that

inhibits estrogen production in a premenopausal women

including for example, goserlin (ZOLADEX®), leuprolide

(LUPRON®) and the like.



27 January 2004 16 produce sufficient endogenous estrogenic hornones to
mai-ntai n estrogen dependent functions, e.g., nenses, honeostasis of bone
mass, neuronal function, cardiovascul ar condition, etc.273acharg20846gen
deprived situations arise from but are not Iimted to, nmenopause and
surgical or chem cal ovarectony, including its functional equivalent,
e.g., nedication with an aromatase inhi hi,tor, GiRH agonists or

antagoni sts, I Cl 182780, and the like. Disease states associated with an
estrogen deprived state include, but are not limted to: bone |oss,

ost eoporosi s, cardf oaest iiegeingi shaderand 2Rppeithih derti‘a inadudsed herein

the term"estrR86Mhad MH¢deanshet Udaly1 cABROHRUSsNAEY §8LT RYSRLFe,
activity such as, for exanple, 1713-éstradiol, estrone, conjugated

estrogen (PreREFesitigine sqlimelattr dgexirpobedrglidorisier adrarreaht t he

like. A preﬁfaf@ghfgyﬂa@ggﬁdbgﬁgdLg@mpound is Premarin(r), and
nor et hyl nodrel. As used herein, the'tern1"progestin"_lncludes conpounds

havi ng” progest at | GHaItSE® i YPTeSHAFaSrATor TekahDI &0 insregeingr b,

nor et hyl nodr ghzyiongesictel i coegesiizel, acel at fromdOiRy hHinddeenferadih t he
| i ke. Norethindrone is a greferred .progestin-based agent. used_herein

As,
the term "ar Shef RSN ACORESEYL i TRALIFSs ™ EBAP Rt aamPrE e 1nehids t i ng
aromat ase, fan Bxargpse ieosnereéf@ldienavabhabbe f4add if eeacsiieh @6

am nogl utem de_ _ ( CY.TANDREN( r Anastr.azol e (AR M.DEX(r Letrozol e
( FEMARA(T)) ,gh%%raf%dstcgﬁDgl?%E%ﬁk%ﬁﬁ\lm f?cﬁﬁﬁﬁés’trén?e( E&é&ﬁ%l ngr()‘lﬁ‘T and the
| i ke As usedphesait att ket e tie "diHRId tdwal. 0gUB s r i sleo ianthanahagite of

| uteni zi ng_hoe npng[eleaslng gk MRl JLRDT AL sstrogenoprgduction in
a prenenopausal nen
synthetic step of the enzyme’'s formation and/or a decrease

in the enzyme's de-activation and metabolism.

Selected Testing Procedures

General Rat Preparation Procedure: Seventy-five day
old {(unless otherwise indicated) female Sprague Dawley rats
(weight range of 200 to 225g) are obtained from Charles -
River Laboratories (Portage, MI). The animals are either
bilaterally ovariéctomized (OVX) or exposed to a Sham
surgical procedure at Charles River Laboratories, and then
shipped after one week. Upon-arrival, they are housed in
metal hanging cages in groups of 3 or 4 per cage and have ad
libitum access to food (calcium content approximately 0.5%)

and water for one week. Room temperature i1s maintained at

22.29 ¢ 1.7°C with a minimum relative humidity of 40%. The
photoperiod in the room was 12 hours light and 12 hours
dark.

Dosing Regimen Tissue Collection: After a one week
acclimation period (therefore, two weeks post-0VX) daily
dosing with F-I is initiated.. 170-ethynyl estradiol or F-I
is given orally, unless otherwise stated, as a suspension in
1% carboxymethylcellulose or dissolved in 20% cyclodextrin.
Animals are dosed daily for 4 days. Following the dosing



i ncluding for exanple, goserlin (ZOLADEX(r)), leuprolide (LUPRON(r)) and
the like. 27 January 2004 17 As used herein, the term"ACNE inhibitor"
i ncludes conpounds that inhibit acetyl choline esterag&Jahaary2Rodpl e,

physostigm ne salitcylate, tacrine hydrochl oride, donepezil hydrochloride
and the like. The term"up-regul ate ChAT" refers to increasing the
enzymatic activity of ChAT, i.e., pronpti,ng the conversion of choline to

acetyl choline. This pronotion would incl'ude an increase in the efficiency
and/or rate of reaction of ChAT and choline and/or an increase in the
amount of ChA®gipersentimglst heeswveglofd acidi enesThesiietneadeai n t he anount
of enzyme pr .y t o, gene. regul.at| 0 r ic_step of
t he enzyne' sﬁgggﬁﬁ@bnﬁéﬁ%ﬁgﬁ 5?12d%bﬁ%’é@ewl?{%hgﬁegé%z%nmg‘ofdcsjégéngﬁ%vﬁi on and
met abol i sm  Sel éeteed Tas iamdifr openties: .CeffbrabnRaal Pragprartdenon Procedur e:
Seventy-fivesday; el (iinbesny 0l hef i Sa ddbsat e fiaimmle 1SPLagus.paw ey
rats (wei ghts ?gﬁge %} %8 FOY%ZSQ are (])]bta hegg%rom arl es Ver

Labor at or i es thPouglage miMl}ineThecisiorsl srar @ eet heteribid atedohll ys

ovari ectom zed (OVX) or exposed to a Sham, surgical procedure at Charles

Ri ver Labor agﬁFé%‘E%geﬂgd ﬁﬁg‘ﬁetgﬁﬁp&?%&fﬁohg WEAERGH SRy FHIEF, t hey
are housed | ghen®éad dANgisRy cag@es, iMb.groups of 3 or 4 per cage and have ad
| i bitum access to food (cal ciumcontent approximtely 0.5% and water for
one week. Roomtenperature is maintained at 22.2 1.7Cwth a mninm

rel ative hum di t ycafdidddscther Dhsdopemypdrlfpidenisoom was 12 hours |ight

and 12 hours dar,}gl sing _Reagl nen. Ti ssue Col | ectjon: After._a one week
acclimation perio E(t S g?mesi?%f%lel?s%oﬂgsﬁ lod"éiiquo clot at '

room temperature for 2 hours, and gerum is obtained
following centrifugation for 10 minutes at 3000 rpm. Serum
cholesterol is determined using a Boehringer Mannheim
Diagnostics high performance cholesterol assay. Briefly the
cholesterol is oxidized to cholest-4-en-3-one and hydrogen
peroxide. The hydrogen peroxide is then reacted with phenol
and 4-aminophenazone in the presence of peroxidase to
produce a p-gquinone 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,

Uterine Eosinophil Peroxidase (EPQ) Assay

The uteri from above are kept at 49C until time of
enzymatic analysis. The uteri are then homogenized in 50
volumes of 50 mM Tris buffer (pH - 8.0) containing 0.005%
Triton X-100. Upon addition 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
maximal velocity of a 15 second interval is determined over

the initial, linear portion of the reaction curve.



dosing with F-1 is initiated.. 17a-ethynyl estradiol or F-1 is given
orally, unless otherw se stated, as a suspension in 1%

car boxynet hyl cel | ul ose or dissolved in 20% cycl odextri 27 JaAmarg@b84 ar e dosed
daily for 4 days. Follow ng the dosing 27 January 2004 18 regi nen, aninals
are wei ghed and anesthetized with a ketam ne: Xylazine (2:1, v:v) mxture
and a blood sanple is collected by cargyac puncture. The animals are then
sacrificed by asphyxiation with CO2, the uterus is renoved through a
mdline incision, and a wet uterine weight is determ ned. 1l7a-ethynyl
estradiol is obtained fromSigm Chemcal Co., St. Louis, MO
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chol esterol "assay. Briefly the chaolesterol is, oxidized

chol est - 4- enr%F%ﬁ%ﬂhﬁﬂeﬁﬁﬂ?%bé%““ﬁﬁré%ﬁdéacqﬁ%1%W%ﬁ@@éﬁrﬁéPoﬁiﬂélﬁ% t hen

reacted w t hagftenglatiafndod- ené M @aLONEeTHhE EHE- - 4SQRCAa9f tPREOXi dase to
produce a p-qui hone inlgg d%e which.is read spectrophoteneirically at 500
nm Chol est *OT*¥bricefEFAtFHIL i%0 PHERVCRAEITSL & Q% 18 BPB%dard curve.

The entire @aseai;cyi smu*safraﬁeﬂs umsagmea naﬁkmAut e Yomrksdati on.

Uterine Eosiqu Perﬁé ase ( EPQ ut er.i fron1abﬁ;e are kept at
AC until tinE of Hi&fzy FREI REEHaIRFS §e‘“‘?ﬁ ?Sea"rtee‘jt F&Feh8hogeni zed in 50
vol unes of 5®xmmhﬁkms bilé$es, (qﬁd-theSmeldomﬁﬁuenuq;d&eO@E@élIéﬂton X-100.

Upon addlthg ld d%%é@ﬂ¥9 c§§$%%|981 n 1&. ) M 0 tghgnxkenedlanlne

(final concentrati ons CF €8 i Tabsorbante i s nonit or ed
for one n1nL@s;rogen def1c1ency associated with complete ovariectomy.

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

The right femurs are excised and digitilized X-rays
generated and analyzed by an image analysis program {(NIH
image) at the distal metaphysis. fThe proximal aspect of the
tibiae from these animals are also scanned by quantitative
computed tomography. In accordance with the above

procedures, F-I or ethynyl estradiol (EE3z) in 20%

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

progestin.

MCF-7 Proliferation Assay

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-hydroxyethyllpiperazine-N‘-[2-
ethanesulfonic acid]l0 mM}, non-essential amino acids and

bovine insulin (1 ug/mL) (maintenance medium). Ten days



at 450 nm The presence of eosonophils in the uterus is an indication of
estrogenic activity of a conpound. The maxinmal velocity of a 15 second
interval is determned over the initial, |inear porti @nJefudih@0®taction
curve. 27 January 2004 19 Inhibition of Bone Loss (Osteoporosis) Test
Procedure Follow ng the general preparation procedure described above, the
rats are treated daily for thirty-five gfays (6 rats per treatnment group)
and sacrificed by carbon dioxide asphyxiation on the 36th day. The
thirty-five day tine period is sufficient to allow maxi mal reduction in
bone ~densi t8E i HedSuPéddns MeEch itdd Sherei fivipghehd PaenbenareRrifice, the
uteri are renmvat stbpiesteced BN 03EHELEREOUSHddSS ¥Barapdithe fluid
contents are expel before determ nation of wet weight in order to

| e ! (
confirm est?%@‘@P%#E?%n‘&?"%éﬁer“e(ﬂDWT]f‘P%)orﬂﬂ%Yemﬁgéﬁnéc%%r@lac% erine
wei ght is rouf 108 FESeddc@shBhautinteo¥nbl §ESPENSST Iskero¥aksi ecimyz The
uteri are then.placed in 10%{}1&utral. buffered formalin to | ow for

subsequent hTSt'sl 8§Fc EFmO%RhI oS MatRECPRRht s U§rBY9e%E1Sed and
digitalized dtgsaysatdenenadndn A0d+arEyyEefirdy HBSS nphenabal-y&+ Srg)ogr am

(NIH 1mage)_at -th Lstal t ' The. pyoxj nml__aspegt. of the tibiae
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| n accor danceashiech tivhee aboile agsayceddies, ard ladjusseldy nyl sesto@di ol (EE2) in
200y dr OXyREapy P CXSLOAEHA 21 6o Gl [ ARMALISLET 801 a4 &Pl ani mal -
F-1 is also useful in conbination mntﬂ estrogen or “pr ges?ln. %7
Proliferati dildksdaytpoRnicinaddurgdenbtar (fomme G606 eATCOERZE) are

mai nt ai ned IJL Mﬁub(ghnérgg éﬁ%s%ﬁgkgkffg Ifgguﬂ% %kaogegé hours to

allow for cell adherence and equilibration after transfer.

Serial dilutions of drugs or DMSO as a diluent control are
prepared in assay medium and 50 ml transferred to triplicate

microcultures followed by 50 mL assay medium for a final

volume of 200 mL.. After an additional 48 hours at 379C in a

5% CO2 humidified incubator, microcultures are pulsed with
tritiated thymidine (1 uCi/well) for 4 hours. Cultures are

terminated by freezing at -709C for 24 hours followed by
thawing and harvesting of microcultures using a Skatron

Semiautomatic Cell Harvester. Samples are counted by ligquid

scintillation using a Wallac BetaPlace  counter.

DMBA-Tnduced Mammary Tumor Inhibiticn

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,
the rats receive a single oral feeding of 20 mg of 7,12-
dimethylbenz[alanthracene (DMBZ&). 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

each tumor are measured with a metric caliper, the



-free, Sigma, St. Louis, MO supplenented with 10%fetal bovine serum
(FBS) (V/V)1 L-glutamne (2 mV), sodium pyruvate (1 mV), HEPES

{(N-[ 2- hydr oxyet hyl ) pi perazi ne-N -[ 2- et hanesul f oni ¢ a&7daalengiebd4
non-essential am no acids and bovine insulin (1 ug/nL) (maintenance

medi um). Ten days 27 January 2004 20 prior to assay, MCF-7 cells are
switched to nmai ntenance nedi um suppl engpted with 10% dextran coated
charcoal stripped fetal bovine serum ( - FBS) assay nedium in place of
10% FBS to deplete internal stores of steroids. MCF-7 cells are renoved
from mai nt enBARBLFREES aspngeeerded diedsbébati enimeli uingadecteNgferfree

HBSS (phenol ef88r fF&fat iSHPP! REBN Qi i %QaMUEBE&&@.ﬁf SAVEPTA) e Cel | s
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with tritiateieddiyvmsdine2$ laceiaveldr) ofran1¢. hootrsl 1,CHdd ke s tared
termnated b oéréﬁ%.sn% at iﬁﬁg¥:éf¥‘o A Ourssf0||9£€g&%¥0 Egﬁﬁjn and
har vesting o croculfur 85-0ST g "2 °SKafT Sh 'SERFAt ¢ | P&t vest er .
Sanpl es ar e ebunt ékdby tregtmeht sdimtlndiayi anausa nnd ddiinl ad 1BevtaPtelce (3
counter. DNE@_,%A% QTTEFX' Tumr Ing;a Ry tr n- endent. manmmary
tunors are pro uce.g]%%ﬁ'v?e.rra_ eugpr agrueg- h\%e%g?%r\f sl;"s?/\he%%ﬁl é:(régepgglc'ﬁ%ls'ed from
Har | an | ndu8ekliawsing sbieahapoldls tunedi agasurerneborndSedagsioh afe,

test animals, fumors are measured each week by the above-

mentioned method. The treatment and measurements of animals

continue for 3 to 5 weeks at which time the final areas of

the tumors are determined. For each compound and control

treatment, the change in the mean tumor area is determined.

Uterine Fibrosis Test Procedures

Test 1: Between 3 and 20 women having uterine fibrosis are
administered F-I. The amount of compound administered is
from 0.1 to 1000 mg/day, and the period of administration 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.

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

period of administration is 6 months.

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

period of administration is 1 year.

Test 4: Prolonged estrogen stimulation is used to induce

leiomyomata in sexually mature female guinea pigs. Animals



the rats receive a single oral feeding of 20 ng of 7,12-

di met hyl benz(aj ant hracene (DVBA). About 6 weeks after DVMBA adm nistration,
the mammary gl ands_are pal pated at weekly intervals f@7 Jehgarg@peér ance of
tunmors. \Whenever one or nore tunors appear, the |ongest and shortest

di aneters of each tunor are neasured with a netric caliper, the 27 January
2004 21 neasurenents are recorded, and that animal is selected for
experinmentation. An attenpt is made to uniformly distribute the various
sizes of tunors in the treated and control groups such that average-sized
tunors are e@HPvEPEREIWLtHHieStrpBuPEd betimas Pest wgrbups . irasmttden §psups

and test groupsmbREn£LAGN @XREr LURGEs CAM A N TrkaclerP M Sisink bg
adm ni stered_either t:hrqugh intraperitoneal  _injections in 2% acacia, or

oral ly. O al Fylaghi ¥et&eds aompotmbrred dadilvhépr d? s3bIWrRal-sornsushended in

0.2 nL corn agihalfagte tdeatifenbd dfgl til A c36aBhavafted Ay Qink1¢084" Ol
treatnments, i.s_adm nistered once daily to each test animal. Follow ng the

initial tunof hesdiremSA 5Rd%8el ection of test aninals, tunors are
nmeasured each week by the above- nentioned nethod. The treatnent and

measur enent s.,0f i S __continue for to 5 weeks at ich ti, the final
areas of thgg?ﬁﬂgo'r gﬁ%rsguﬁ’e?&’ﬁi eq Iggerlogyeﬁ‘aéo%%uﬁﬁp%eggﬁg?& e

treat ment, therthamegl icaviihe apdrot uneriaree aybsetel @n mhedxubldyi ne

Fi brosis Tes e t 1 3. .a 20_wonen having uterine
fibrosis ar eﬁag%%'n?és%sg%gggé-’l &e%é%n mcl)fg géoorr%}cc)%%ecfméldgmerﬁtsf’ grad¥s
fromO0.1 to $EEPLligd dwy indndet deopeh iafl tife sdnlanbed atismwe.s I8 sonéhs. The

woren are obggryed &L&?ﬁ%ﬁ@ﬁe&%&%& Qa‘eugdgkei S M&Li,f%&e b5 mont hs
after discontinuance of ~admnistration, for effects onu erine I br osi s.
Test 2: The Ssantpkaadeddee-i sTuerdnent iapnFdsting ekdept arheehicle is

supplied by gastric lavage on a daily basis for 3-16 weeks

and implants are removed and measured for growth or

regression. At the time of sacrifice, the uteri are

harvested to assess the status of the organ.

Test 6: Tissue from human uterine fibroid tumors is
harvested 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 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
ability tb produce complement component C3 and their
response to growth factors and growth hormone. In viftro
cultures are assessed for their proliferative response
following treatment with progestins, GnRH, F-I, and vehicle.
Levels of steroid hormone receptors are assessed weekly to
determine whether important cell characteristics are

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



period of adm nistration is 6 nonths. Test 3: The sanme procedure is used as
in Test 1, except the period of admnistration is 1 year. Test 4.

Prol onged estrogen stimulation is used to induce | eiodydJdantaryi2004exual |y
mature fenmal e guinea pigs. Animals 27 January 2004 22 are dosed with
estradiol 3-5 tinmes per week by injection for 2-4 nonths or until tunors
arise. Treatnent consisting of F-1 or ¥ghicle is admnistered daily for
3-16 weeks and then animals are sacrificed and the uteri harvested and
anal yzed for _tunor regression, Test 5: Tissue fromhuman | ei onyonas are

i npl anted i nteSthe perli' oRRAI 1 BaT Y RRAGEEr SBEEYFSRE ThISHERFFEM of sexual |y
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F-1 or vehi clBahibitggsprifelspyogpistStigulatageSoene vl [VFeBasfs for 3-16
weeks and i 0@l aifcmad By’ SEDYEE: A EgRasehedetOptGif MMdulAkorsegressi on. At

the time of sacrif.ice, rj harvested. t o assess the _status of the
organ. Test B Ti slsﬁ(é)f:ﬁg%—#%%hlﬁér'i ﬁg‘ef :E%?el?ﬁiqsur?ostffﬁlgh Aafvest ed and
mai nt ai ned, hersdn rigeogpopatedry maferengasf ormed cul tures. Surgical

speci nens are pushed through a sterile nmesh or sieve, or alternately teased
apart from. surrounding tissue to produce a single cell suspension. Cells
are mai ntai ned i FYSHCATEBALAI g SHPUESEEEM and antibiotic. Rates of
growh in the presence and absence of estrogen are determned. Cells are

assayed for their, ability to produce conplenent conponent C3 and their
resp)(;nse to Yrowi f&@?h}?’é E?Idﬁb‘r%kft ﬁ‘df'fgf:ngﬂegtlf?f‘rbi erm(‘.'i&ecﬁf“fﬁr%’ée are -

assessed forusdibias peelki batAilye rMepoase divided into three groups of

equal numbers. 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 adjacent to the
mesenteric blood flow. In addition, females iﬁ Group 2 have
the ovaries removed. On the day following surgery, animéls
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-I per kilogram of
body weight for the same duration. Following 14 days of
treatment, each female is sacrificed and the endometrial

‘ explants, adrenals, remaining uterus, 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 intc 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 adjacent to the mesenteric blood



followi ng treatnent with progestins, GiRH, F-I, and vehicle. Levels of
steroid hornone receptors are assessed weekly to determ ne whether
inportant cell characteristics are maintained in vitr@7Jihgayu004 om 5-25
patients is utilized. 27 January 2004 23 Test 7: F-1's ability to inhibit

estrogen-stinulated proliferation of |eiomonma-derived ELT cell lines is
measured substantially as described in { chs-Young, et al., "Inhibition of
Estrogen-Stinmulated Gowmh of Uerine Teionyonas by Sel ective Estrogen

Receptor Mdul ators”, Mot. Car., 17(3):151-159 (1996), the teachi ngs of
which are h&k&n |W§P§éma§%&fb%ﬂ Gever &ad dov Hrgl cHderYsi 3nTBaLS Procedur es
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sacrificed and tha endometri al expl ants, adrenals, remaining uterus, and
ovaries, where appl i cable, are renoved and prepared for histol ogical
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adult CD stral n are  use est ‘ani na ey are vided

into two enggdometr1051s in rats and/or rabbits. Female animals at
reproductive maturity undergo bilateral ocophorectomy, and
estrogen is supplied exogenously thus providing a specific
and constant level of hormomne. Autologous endometrial
tissue is implanted in the peritbneum 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
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 lesions is implanted
into the peritoneum of sexually mature, castrated, female,
nude mice. Exogenous estrogen is supplied teo induce growth
of the explanted tissue. In some cases, the harvested
endometrial cells are cultured in vitro prior to
implantation. Treatment consisting of F-I supplied by‘
gaétric lavage.on a daily basis for 3-16 weeks, and implants
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.



groups. The estrous cycle of all animals is nonitored. On the day of
proestrus, surgery is perforned on each female. Females in each group have
the left uterine horn renoved, sectioned into snall s@tdamsry 64t he
squares are |oosely sutured at various sites adjacent to the nmesenteric
bl ood 27 January 2004 24 flow. Approxi mtely 50 days follow ng surgery,
animal s assigned to G oup 1 receive injgaperitoneal injections of water
for 21 days whereas aninmals in G oup 2 receive intraperitoneal injections
of 1.0 nmg of F-1 per Kkilogramof body weight for the sane duration.

Fol | owi ng 21Tely s> of TiEsest FEPR humah spdpaperial demliopscéd baaveded
endometrial aexMAAMSiARd 2dr en8ts A erifEPYeshand-aMirgheda dienedd ants
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3: Aut ogr aph& L GAId SRECITENS (363 f¥shed GEASD 3 ridhedé L ehBBe?F i osis in

A _alts and{ or éiﬁé&k&,t br E@&&kgaa@iﬁfme%@a abgﬁfoﬁw% | 308 r@BhE A ytﬁ?iﬁ-i go

il ateral oophorectony, an estragen is su i ed .exogenous hus
provi di ng a Sp&EFIuce ﬁnﬁlﬁ%%%t%ﬁﬁlIﬁ?@@?nﬁigﬁorﬁﬁﬂéﬁ gﬁ?o@% tRinsttomet ri al
tissue is imi adEd iconthenpeg i 10N esPuel ahd 150 BicEks ardte€sdf ogen
supplied to induce, rggth of the exp)anted tissue. Treatnent consisting of
a conpound cﬁr?W§§'ﬁge fit PTRAVENTS POSERPPI P Py °§58: T | avage on a
dai |l y basi s dettexribed.weekd]s antk iagzagetisfar echeimmapd 1and teaatoda:e or
growh or regression. At the ti of crifice, the,intact horn. of the
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hormone receptors are assessed weekly to determine whether
important cell characteristics are maintained in vitro.

Tissue from 5-25 patients is utilized.

CNS Disorders Including Alzheimer’s Disease

Estrogens, such as 17P-estradiol, regulate gene
transcription by binding to estrogen receptors (ER} which
reside in the cytoplasm of certain cell populations. Ligand
activation of the ER is a prerequisite for nuclear transport
of the complex where binding to 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 target genes. A
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 neuropeptides.
ERE's have been identified in many esﬁrogen—responsive genes
including vitellogenin, c-fos, prolactin, and luteinizing
hormone.

Of significance in the central nervous system, ERE-like

sequences have been identified in p75R9T and trka, both of



i npl antation. Treatnent consisting of F-I supplied by gastric |avage on a
daily basis for 3-16 weeks, and inplants are renoved and neasured for
growh or regression. At the tine of sacrifice, the ut&ranaarg26@4 vested to
assess the status of the intact endometrium 27 January 2004 25 Test 5:

Ti ssue from human endonetrial |esions is harvested and maintained in vitro
as primary non-transfornmed cultures. Suygical specinmens are pushed through
a sterile nesh or sieve or alternately teased apart frontsurrounding
tissue to pradiE si ngl e, ceII susg% f are rra |r'1eq in media
cont ai ni ng T PRV ENd I g™ & F HETR° Sence and
absence of asimegetoatk faedsr NNGEd, EzainsdnnavaﬁsayedefgWOw&hﬂﬁacabklity to
produce |2$ nt cogponent C3hand their response to growh factors and
growt h hor mone rln VPR PGB Er 8 assessed for their proliferative
response foll ow BYNFreatwellt as NOF havgdstermnsho@nREy Prémotamdheechi cl e.

Level s of Ster.Qli1NOE MRS fRGEALORS,ALS, A3PRRAeM peekty o determine

whet her |nport aracteristrcs are maintarned rn vitro. Ti ssue
from 5-25 pa:tqse:mttleteé that i iAedheClSt OFsoriduyss befiwkadi neur tawaihims' s Di sease

Estrogens, e@%r%é@ §€é} q.'n&))lort gut sy ettﬂae'&%vfai?ﬂﬁéﬁt p&ﬂ&%dﬁh%@d' ng to

estrogen receptors reS| e Iin the cytoplasmof certain cell
popul at i ons.of pbgaad fsamlintﬁetm &eugPng hevErh sieaepeéawuteﬂtleﬂfq#neﬁuel ear

transport  of; ddA@e§ORRLS X MRBIR1DEBHANEG: difs nldnhaACaRadRAYNDr omi ¢ DNA
consensus seguence (estrogen respaonse elenent, or ERE) begins assenbly of

a transcri ptSSASLeREPaPRISES iRiSc REERY | TRTNRAISS) nEHeCAREY Jx}%t’f‘ieoﬁoota
appropri at e 1iflaisgelr FREES .nroval.i ety of genes have been identified which
are regul ated by es%r en. These i ncl ude ccyt oskel St al proteins, ,neyro-
olTowing experiment 1is ducted in ovariectomize
rats (prepared as described above) to determine the
similarities and/or differences between F-I and estrogen at
affecting gene expression in wvarious brain regions. 8ix
week old rats are dosed daily with subcutaneous injections
0f estradiol benzoate (0.03 mg/kg), F-I 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

ligquid nitrogen and stored at -700C. 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 gpecific mRNA
(poly-A+) populations. Polymerase chain reactions (PCR) are
carried out in a cocktail consisting of: random 5

oligonucleotides (10 base-pairs in length; total of 150),

reaction buffer, Taq polymerase, and a 32parcp.

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

are compared between treatment groups.



transmtter biosynthetic and nmetabolic enzynes and receptors, as well as
ot her hornones and neuropeptides. ERE s have been identified in many
estrogen-responsi ve genes including vitellogenin, c-fog/Jpnodra0dh, and
luteinizing hornmone. O significance in the central nervous system

ERE-|i ke sequences have been identified in p75ngr and trkA, both of 27
January 2004 26 which serve as signaling-nolecules for the neurotrophins:
nerve growh factor (NG-), brain derived nerve growh factor (BDNGF), and
neur ot rophi n-3. _BDNF as well as NG- have been shown to pronote the survival
of cholinergi ¢ neigomf FnTlciht Cerdurdtion wpbbtBSateakrt hat if the
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neurons. The_fal | aw XPer.] t .1 S comducted i ariectom zed rats
(pr epar ed as®d ébmg%egéogék Eo Seetse'r_mﬁ%"e‘re}ﬂﬁ% }gil?“l?n & i%te“leéls.and/or
di fferences pesoger 9 wijhdieareasnpsh rasksapf eeet i yasacexpr ésslehing

various brai gteeioOnmd Br¥ast Welcdd! d FatSyay epodasgd Hald YnWi t h

subcut aneous _i nhj ect.i.ons . radi,ol .benzoate (0.Q3 ng/kg), F-1 or vehicle
- - (control f?niA A Végé\elgié Gt l{‘#‘é&%ﬁgﬁﬁ?s% iTHts are sacrificed and
their brains renoved and hippocanpi collected by mcrodissection. The
hi ppocanpi are fagde (JrozeR i cdrd{dkcdiBht #PHE AN M-00ed 2hhiddG, Tot al
RNA is prepared r%goo ed tissue fromthe apE%rotprla e treatment and
control groups ar¥ PsEL PR a O¥EF168i A & PESTOENORaHER! BT} pri ner
whi ch is sel ac¢ etbtf dunspéoning. niHMAonly source of estrogen is through
conversion of adrenal androgens to estrogens by the enzyme

aromatase, which is found in peripheral tissues (including
fat, muscle and the breast tumor itself). Thus, drugs that
inhibit aromatase (aromatase inhibitors) deplete the
postmenopausal woman of circulating estrogen. Estrogen
deprivation by means of aromatase inhibition 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-I may be
employed to inhibit these negative effects.

Use of F-T in Conjunction with a LHRH Analogue

Continuous exposure 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-I may be
employed to inhibit these negative effects.



(pol y- A+) popul ations. Pol ynerase chain reactions (PCR) are «carried out in
a cocktail consisting of: random5' oligonucleotides (10 base-pairs in

| ength; total of 150), reaction buffer, Taq pol ynerasey Jandarg 280#dTCP.
After 40 rounds of anplification, the reaction products are size
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negative effects. Use of, F-1 in Conjunction with a LHRH Anal ogue
synthesis and bio-degradation lies. The enzyme choline

acetyltransferase {(ChAT) is primarily responsible for its
synthesis and acetylcholineesterase (AChE} for its
degradation.

In the order to determine F-I's effect on levels of
ChAT, the following experiment is performed: Following the
general rat preparation procedure described above, 40 rats
are dosed daily by subcutaneous injection or oral gavage
with F-I 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

. dppropriate time intervals, 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 processed and
determination of ChAT activity is made by a radio-labelled
assay of the bio-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.



Conti nuous exposure to a LHRH (| uteni zi ng hornone rel easi ng hor none)
anal ogue i nhibits estrogen production in the prenenopausal wonen by
desensitizing the pituitary gland, which then no | ongef Jahuaryl280€s t he
ovaries to produce estrogen. The clinical effect is a "nedical
oophrectomy” which is reversible upon cessation of the LHRH anal ogue.
During therapy with a LHRH anal ogue, |ack?®f circul ating estrogen may
cause negative, unintended side- effects, for exanple on serumlipid
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In the experiments described below, the ability of F-I
to bind at estrogen receptors in several human prostatic
cancer cell lines is evaluated.

Lysates of the LNCaP, DU-45 and PC-3 human prostatic
cancer cell lines are prepared in a TEG medium comprising 50
nM Tris<HC1 pH 7.4, 1.5 mM ethylenediamine tetraacetic acid
(EDTA) 0.4 M KC1, 10% glycerol, 0.5 mM 2-ME, and 10 mM
sodium molybdate further containing the protease inhibitors
pepstatin (1 mg/mi), leupeptin (2 mg/mL), aprotinin (5
mg/ml:) and phenylmethylsulfonyl fluoride (PMSF, 0.1 mM)
{TEGP) .

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%, ocutput 1.8} on a

Branson Model 450 Sonifier. Lysates are pelleted by

centrifugation at 10,000 x G for 15 minutes at 4°C arter

which the supernates are withdrawn and either used

immediately or stored at -70°C.

Competitive Binding Assay: The binding buffer is TEG in
which the 0.4 M KC1l is replaced by 50 mM NaCl and to which 1
ng/mL. of ovalbumin had been further added (TEGO}. F-I is



or vehicle control. Aninmals are treated for 3 or 10 days. There are twenty
ani mal s per each dosing reginen. At the appropriate tine intervals, the
animals are sacrificed and their brains dissected. The@7pantarg@D@4 portions
of the brains are honogenized and assayed. Honogenates fromthe

hi ppocanpus and frontal cortex were processed and determ nation of ChAT
activity is nade by a radio-labelled aggay of the bio-synthesis of acetyl
choline. This procedure nay be found in Schoepp et al., J. Neural
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2-ME, and 10 .nM sodi um nol ybdat e further. contai ni ng the protease inhibitors
time 70 mkL of deéxtran-coated charcoal (DCC) is added to each

well followed by vigorous shaking for 8 minutes at 4°C. The

Plates are then centrifuged at 1500 x G for 10 minutes at

49C. Supernate is harvested from each well into a flexible
polystyrene microplate for scintillation counting in a
Wallac Micobeta Model 1450 counter. Radicactivity 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
results of these competitive binding assays are expressed as
mean percent bound (% Bound) +/- standard deviation using

the formula:

DPMeest compound DPMeoral count + DCC
% Bound = x 100

DPMpo test compound — DPFMiotal count + DCC

Prevention of Breast Cancer

This invention also relates to the administration of F-
I to a recipient who is at risk of developing de novo breast
cancer. The term "de novo", as used herein, means the lack
of transformation or metamorphosis of normal breast cells to
cancerous or malignant cells in the first instance. Such a

transformation may occur in stages in the same or daughter



pepstatin (1 nmg/nL), leupeptin (2 ng/nmL), aprotinin (5 ng/n) and
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Branson Model 450 Sonifier. Lysates are pelleted by centrifugation at
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of suffering from the disease, or an earlier occurrence of
the disease, even if it is in remission with no evidence of
its presence. BAnother risk factor is family history of the
disease. _

Induction of mammary 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 hasgs been
found suitable for analyzing the effect of chemopreventive
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
feeding ad libkitum a diet into which varying amounts of F-I,
(Z)-2-[4-(1,2-diphenyl-1-butenyl)phenoxy] -N, N-
dimethylethanamine base (tamoxifen base), or control are
blended.

In Study 1, the dietary doses of 60 mg/kg of diet and
20 mg/kg of diet translates into roughly comparable dosgses 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 translates roughly into comparable doses of 1,
0.3, 0.1 and 0.03 mg/kg of body weight for the test animals.



to defined the lower limt of DCC extractable counts. The results of these
conpetitive binding assays are expressed as nean percent bound (% Bound)
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Prevention of Breast Cancer This invention also relates to the
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transformati on or netanorphosis of normal breast cells to cancerous or
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nt the carrier, diluent, excipients and active
ingredient(s) must be compatible with the other ingredients
of the formulation, and not deleterious to the recipient
thereof.

F-I is preferably formulated prior to administration.
The selection of the formulation should be decided by the
attending physician taking into considerations the same
factors involved with determining the effective amount.

The total active ingredients in such formulations
comprises from O.i% 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-I with a second active ingredient selected from

- an estrogen, progestin, aromatase inhibitor, LHRH analogue
and AChE inhibitor. Most preferred foermulations are those
where F-I is the sole active ingredient.

Pharmaceutical formulations of the present invention
are prepared by procedures known in the art using well known
and readily available ingredients. For example, F-I, either
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, capsules, suspensions,

solutions, injectables, aerosols, powders, and the like.



ani mal nodel for the study of breast cancer and has been found suitable
for analyzing the effect of chenopreventive agents. In tw separate
studies, 55-day old fermal e Sprague- Dawl ey rats are gi 2&niafitary2004venous
(Study 1) or intraperitoneal (Study 2) dose of 50 ng of N-nitroso-N

met hyl urea per kil ogram of body wei ght one week prior to feeding ad
libituma diet into which varying anoungg of F-1,

(2)-2-[4-(1, 2-di phenyl - - but enyl ) phenoxy] - N, N- di met hyl et hanam ne base
(tanoxi fen base), or control are blended. In Study 1, the dietary doses of
60 ny/ kg of di et EhermaxPuhgicRd ofmppettiqrenglfathssi h@‘oeﬂ'@tfghlfyﬁrcorrpar abl e

doses of g@geﬁtg?éf%cﬂrflnq%‘iu‘a%bﬂhéor&&rlsteh%'tE§§ie & dnehudy 2,

the dietary doses o , and of diet translates roughly
into conpar aBrEeges esoBftipns, OdBSP@r%l% @I@BeﬁgFR@SofO%cﬁwﬂﬂﬁéP@ﬁtr for the

test ani mal Sgs2ged aNiarae 2004 33wkats BiRiPReer ¥edohof i GMgence of toxicity
and are weighed_and pal pated for tupor formati on once a week. The aninmals

are sacrificeBmgfiabenintioen theBRS FHURFSY)16r SOLRERRPTeeks (Study 2)

and tunors ak@speRsismed REmpLes IbL sl aM1lORSYri1 EUJAEAL] S nbhe term
“pharmaceutical * when used herein as an adj ectlve means. substantially

non- del et er i GFEEPYS t FRFT IS p AL hEeNeFmelC LVEP e pRAr HaREU ST AnFYFRul ation”
it is neant waherpapmyﬁqlo@lbaenéalm@|g,aa1e1rt&anandtmﬂdye pd]ﬂ@ﬂ.&di(etﬂzfxs)
nmust be conpatible with the o her tl % % |on and not
ol eter ovs’ 25 BHECTEH pirbRPv eRe ebreoir. Pory (gPly kote SR 8880 or i or
to adm ni straheohike}, and suitable mixtures thereof, vegetable ocils

{such as olive o0il), and injectable organic esters such as

ethyl oleate. Proper fluidity is maintained, for example,

by the use of coating materials such as lecithin, by the

maintenance of proper particle size in the case of

dispersions and suspensions, and by the use of surfactants.

Parenteral compositions may also contain adjuvants such

as preservatives, wetting agents, emulsifying agents, and

dispersing agents. Prevention of the action of

microorganisms is ensured by the inclusion of antibacterial

and antifungal agents, for example, paraben, chlorobutanol,

phenol sorbic acid, and the like. It may also be desirable

to include isotonic agents such as sugars, sodium chloride,

and the like. Prolonged absorption 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 injection. 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 oil vehicle. In the

case of the subcutaneous or intramuscular injection of a

suspension containing a form of the drug with low water



The selection of the fornulation should be decided by the attending

physi ci an taking into considerations the sane factors involved with
determning the effective anbunt. The total active ingrRZdiasadrg 2004 such
formul ations conprises fromO.1%to 99.9% by wei ght of the fornul ation.
Preferably, no nore than two active ingredients are contained in said
fornulation. That is, it is preferred to fornulate F-1 with a second
active ingredient selected from an estrogen, progestin, aronatase

i nhi bitor, LHRH anal ogue and AChE inhibitor. Mst preferred fornulations
are those whelweif-iltyi.sthherslod eofa@biseepihgn edlf efte dehar dapends capon

formul ati ons; pf ﬁte[keek%rfeagggoi@yﬁ}{i on are prepared by procedures known in
the art using we nown and readily avail able ingredients. For exanpl e,
F-1, either al orf@]estaphecdhienatdt iformilahiams et foderrepragesey n,

aromat ase i nhb Rty milbBEh ARG POHR O MaRi ALH B £ DIkl 1gONMPound, are
formul ated wi th_common _exci pients, diluents or carriers, and forned into
tablets, capBifdegrashbpenspbyieers sicht penBolY hlastishPedd) aer osol s, powders,
and the |ikepoR/(Jauany 2004 33Jgaameaubt CR ¢GRSl F;&98§19<f: ddiE
invention for _parenteral admnisfration congr_l se sterile agqueous or non-
aqueous sol BPBhslorEhegaFer dhs,and §pd¥ s BRRY Ui desy (thrsRsmataeiagd |- -as
steril e powdgischMarehdaseriesdnst idhet ade. i nbEskratigley upbhOothé Orases idH O

terile solutions or _suspensjons. Exa es. of, suitable steril e aqueous and
?lon-I aquZougé%ngr ?tioelpg}yﬁ?gu@h‘% s‘?‘%&%ﬁ?te’&s%ﬁﬁ cﬂfgé’]eng?ﬁ'd?acu qer ,

physi ol ogi capobatdmenpbbuéd pnchetraarobf @by of <l asdckanabegl ycer ol
propyl ene glé/gq_#foﬁ%ldy(et hyl ene glycol), and the like), and suitable

nmi xt ures thefeo vegétable oils (such as olive oil), and injectable

organi c esters sugheasabke hidrmolledtionsPaopestdtilliiciedy formekatw@iaredy f or
exanpl e, filtration through bacterial-retaining filters, or by
presterilization of the components of the mixture prior to
their admixture, either at the time of manufacture or just
prior to administration (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
solid dosage forms, F-I is mixed with at least one inert,
pharmaceutical carrier such as sodium citrate, or dicalcium
phosphate, and/or {(a) fillers or extenders such as starches,
sugars including lactose and glucose, mannitol, and silicic
acid, (b) binding agents such as carboxymethyl-cellulose and
other cellulose derivatives, alginates, gelatin,
poly{vinylpyrrolidine), sucrose and acacia, {c) humectants
such as glycercl, (d) disintegrating agents such as agar-
agar, calcium carbonate, sodium bicarbonate, potato or
tapioca . starch, alginic acid, silicates and sodium
carbonate, (e) moisturizing agents such as glycerol; (f)
solution retarding agents such as paraffin, (g) absorption
accelerating agents such as quaternary ammonivm compounds,
{(h) wetting agents such as cetyl alcochol and glycerin

monostearate, (i) absorbents such as kaolin and bentonite



by the use of coating materials such as lecithin, by the maintenance of
proper particle size in the case of dispersions and suspensions, and by
the use of surfactants. Parenteral conpositions may al 2@ Jeoudra2004dj uvant s
such as preservatives, wetting agents, enul sifying agents, and dispersing
agents. Prevention of the action of mcroorganisns is ensured by the
inclusion of antibacterial and antifungal agents, for exanple, paraben,

chl orobut anol, phenol sorbic acid, and the like. It may al so be desirable
to include isotonic a ents such as sugars, sodiumchloride, and the Iike.
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characterlsPlcs of particula
shells such as enteric coatings or other coatings well known

in the pharmaceutical formulating art. The coatings may
contain opacifying agents or agents which release the active
ingredient(s) in a particular part of the digestive tract,
as for example, acid soluble coatings for release of the
active ingredient(s) in the stomach, or base soluble
coatings for release of the active ingredient(s) in the
intestinal tract.

The active ingredient(s) may alsc be microencapsulated
in a sustained-release coating, with the microcapsules being
made part of a pill of capsule formulation.

Ligquid dosage forms for oral administration of F-I

-include solution, emulsions, suspensions, syrups and
elixirs. In addition to the active components, ligquid
formulations may include inert diluents commonly used in the
art such as water or other pharmaceutical solvents,
solubilizing agents and emulsifiers such as ethanol,
isopropanol, ethyl carbonate, ethyl acetate, benzyl alcohol,
benzyl benzoate, propylene glycol, 1,3-butylene glycol,
dimethyl formamide, oils (in particular, cottonseed, ground
nut, corn, germ, olive, castor, and sesame oils); glycerol,
tetrahydrofurfuryl alcohol, poly{ethylene glycols), fatty

acid esters of sorbitol, and mixtures thereof.
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SO COMpr
are prepared by mixing F-I with suitable non-irritating

excipients such as cocoa butter, polyethylene glycel or any
suppository wax which is a solid at room temperature, but
ligquid at body temperature and therefore melt in the rectum
or vaginal cavity to release the active component{s). The
compounds are dissclved in the melted wax, formed into the
desired shape, and allowed to harden into the finished
suppository formulation.

F-I 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 monco- or multilamellar hydrated

- ligquid crystals which are dispersed in an agueous 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-
I, stabilizers, excipients, preservatives, and the like.

The preferred lipids are phospholipids and the phosphatidyl
cholines ({lecithins), both natural and synthetic.

Methods for forming liposcmes 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),
p. 33 et seq.

um
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the fill in soft or hard gelatin capsul es using excipients_ such as
| act ose as well as high nol ecul ar weight poly(ethylene glycols) -and the
like. Solid dosage forns such as tablets, dragees, capgullauarypobds and
granul es can al so be prepared with coatings or shells such as enteric
coatings or other coatings well known in the pharmaceutical fornulating
art. The coatings may contain opacifyifg agents or agents which rel ease
the active ingredient(s) in a particular part of the digestive tract, as
for exanple, acid soluble coatings for release of the active ingredient(s)
in the stomach, d@hebdsdlgelndlwrmedatingsetampked ease idflusheaaite ve
| nor edi ent ( n i i ark N8 ifiAndd AL 1 IRP: aG1d W UILRILADI S 5)s iRy al s
be m croencapsulated 1n a sustalned-release coatlnéi with the
m cr ocapsul estvsgitagn-nade part of a pill of capsule formulation. Liquid
dosage forns for oral admnistration of F-1 .include solution, enulsions,
suspensions, syrups.and elixirs. in addition to the active conponents,
liquid forHAfEISdORRY: FRIAHE CREFELES| uents comonly used in the art
such as water or other pharmaceutical solvents, solubilizing agents and
enul sifiers—such as ethanol _isopropanol ethyl carbonate ethyl acetate,
benzyl al cohol HarBed2lR tiie fARsd eSpRbPy| ene ¥ABILtYL (Bghtepserr) gl ycol
di met hyl formam dgre@izh-ed(18iRard¢ie«ul ar, cottonseed, ground nut, corn,
germ olive, castor, and sesane_oils), glycerol, tetrahydrofurfuryl
al cohol , pol y(et lAdReigeyiees§diqnfity acid esters of sorbitol, and
m xtures thefgof. 27 January 2004 36 BESidesS I nept1 A Iu@®u s, the Iiquid
or al fornul%}iong may al so include adjuvants such as wetting agents,
emul si fyi ng AR 8usPendi ng agents, and sweetening,® - ©30

Starch flowable powder 0 - 650

Silicone fluid 350 centistokes 0 - 15

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

A tablet formulation is prepared using the ingredients

below:

Formulation 2: Tablets

Ingredient Quantity (mg/tablet)
F-I 2.5 - 1000
" Cellulose, microcrystalline 200 - 650
Silicon dioxide, fumed 10 - 650
Stearate acid 5 - 15

The components are blended and compressed to form tablets.

Formulation 3: Tablets containing approximately 10 and S0

mgs, respectively, of F-I may be prepared as follows:
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The components are blended and compressed

to form tablets.

Alternatively, tablets each containing 2.5 - 1000 mg of

F-1 are made up as follows:

Formulation 4: Tablets

Ingredient Quantity (mg/tablet)
F-I 25 - 1000
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4

(as 10% solution in water)
Sodium carboxymethyl cellulose
Magnesium stearate

Talc

F-T,

U.S5. sieve and mixed thoroughly.

starch, and cellulose are passed through a No.

45 mesh

The solution of

polyvinylpyrrolidone is mixed with the resultant powders

which are then passed through a No.

14 mesh U.S.

sieve. The

granules so produced are dried at 509-60°C and passed



The follow ng fornul ati on exanples are illustrative only and are not
intended to limt the scope of the present invention. Fornulation 1:

CGel atin Capsules Hard gelatin capsules are Quantity (nmg7dapsary@po4 prepared
using the followng: Ingredient F-1 0.1 - 1000 Starch, NF O -- 650 Starch
fl owabl e powder 0 - 650 Silicone fluid 350 centistokes 0 - 15 The
fornul ati on above may be changed in congki ance with the reasonable
variations provided. A tablet forrmulation is prepared using the ingredients
bel ow. Fornul ation 2: Tablets Ingredient Quantity (ng/tablet) F-12.5- 1000
Cel | ul ose, nfBFeedlyst A/9-i A8206sheB0S Sivieyen dTbRi sediumearboxpretistkar at e
aci d5- 15 ThgrspaROneiresaa Bended a%dcggm&%ﬁ%luto%sﬁgf Bhtséghets

Formul ati on 3: Tabl et s cont ai ni ng apprOX|nater 10 and

respect i vel yEhepugh |2 Mgy B8 Br8patirieas a6l FBaR: added) dudhe 99@&“%%5

| ngredi ent QUuaniehy e kdikihgy/ 420! ktabbeta itk Rabndnbagd ose
Anhydrousl76y§§ﬁ§w%ﬁh%&gose Spray Dried Special 44.2' 32. 0 Povi donell. 013.0

Suspensions each containing 0.1 - 1000 mg of medicament

per 5 ml dose are made as follows:

Formulation 5: Suspensions

Ingredient Quantity (mg/5 ml)

F-T 0.1 - 1000 mg
Sodium carboxymethyl cellulose 50 mg

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

Color g.v.
Purified water to 5 ml,

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

An aerosol solution ig prepared containing the

following ingredients:



Pol ysorbate 802.52.6- - Crosspovi done (Inside)6.256.24 Crosspovi done
(Qutside] 6.256.5 Magnesium Stearatel.51.7 Mcrocrystalline Cellulose0.013.0
(Qutside) The conponents are bl ended and conpressed t o2fdanudrabdes s.
Alternatively, tablets each containing 2.5 - 1000 ng of F-I are nade up as
follows: Formulation 4: Tablets Ingredient Quantity (ng/tablet) F-125- 1000
Starch45 Cel | ul ose, m crocrystalline35 Pglyvinyl pyrrolidoned4d (as 10%
solution in water) Sodi um carboxynmethyl cellul ose 4.5 Magnesium stearate

0.5 Talc 1 F-1, starch, and cell uI ose are passed through a No. 45 nesh

U.S. sieve ahgtt FoudfTSS°The sol ution of pol yvinyl pyrrolidone is
mxed with the resultant powders which are then passed through a No. 14
mesh U. S. sieve—Fhe- granil-es—-56— ed

27 January 2004 39 throught®fH96*€88 mesh U.S. sieve. RESIHYuft PY
car boxymet hyl starch, nmagnesium stearate, and talc, preweitgHy) passed

through a N@—M%%ﬁp%%ded-%@—g%#es—u%er
m xi ng, are %oq'rpressed on a tablet nachine to vyield tablets. Suspé’n rons

each cont ai nEtigaxtb1l - 1000 ng of nmedi canment per 5 m dose are mads.as
fol | ows:

Propellant 22 (Chlorodifluoromethane} - 70.00

F-I is mixed with ethanol and the mixture added to a portion

of the propellant 22, cooled to 30°9C, and transferred to a
filling device. The required amount is then fed to a
stainless steel container and diluted with the remaining
propellant. The valve units are then fitted to the
container.

Suppositories are prepared as follows:

Formulation 7: Suppositories

Ingredient Quantity (mg/suppository)
F-I 250
Saturated fatty acid 2,000
glycerides

F-I is passed through a No. 60 mesh U.S. sieve and suspended
in the saturated fatty acid glycerides previcusly melted
‘using the minimal necessary heat. The mixture is then
poured into a suppository mold of nominal 2 g capacity and
aliowed to cool.

An intravenous formulation is prepared as follows:



Formul ati on 5: Suspensions Ingredient F-1 Sodi um carboxynet hyl cell ul ose
Syrup Benzoic acid solution Flavor Color Purified water to Quantity (ng/5
mM) 0.1 -- 1000 ng 50 ng 1.25 ng 0.10 nL q.v. q.V. 279antaryReo4redi canent
is passed through a No. 45 nesh U S. sieve and mxed to forma and color-
stirring. with the sodi um carboxynethyl cellul ose and syrup snooth paste.
The benzoic acid solution, flavor, aretdiluted with sone of the water and
added, with Sufficient water is then added to produce the required vol une.
An aerosol solution is prepared follow ng ingredients: containing the 27
January 2004Fd0uBEatiehai onlB:rasmneys| Solution

Ingredient Quantity
F-I 25 mg
Isotonic saline 1,000 mL

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

minute.



| ngredi ent Quantity (% by weight) F-10.25 Ethanol 25. 75 Propel |l ant 22

(Chl orodi fl uoronet hane) 70. 00 F-1 is m xed with ethanol and the m xture
added to a portion of the propellant 22; cooled to 30Q7 Jandaryizadsferred to
a filling device. The required anmount is then fed to a stainless steel

container and diluted with the remainin % propel l ant. The valve units are
then fitted to the container. Supposit fies are prepared as foll ows:

Fornmul ation 7: Suppositories Ingredient Quantity(ng/suppository) F-1250
Saturated fatty acid 2,000(%lycer|des F-1 is passed through a No. 60 nesh

U S. sieve :ifpH@adienr Geeauiatty acid gl ycerides previ ously
nelted wusing the mniml necessary heat. The mxture is then poured into
a suppository—mnld of nominal 2 g capacity and allowed to cool, An

i ntravenous formul ati FRoredpeebared as fol | oviRuartA tyarfmay gapeokeis1

Formul at i on"@ 1 InMtravenous SOt utTom fngredient F 1 tsggomtT satinme—Quantity

25 g - Premarin 1
Avicel pH 101 50
Starch 1500 117.50
Silicon 0il é
Tween 80 0.50
Cab-0-8il 0.25

Formulation 10: Combination Capsule II

Ingredient Quantity (mg/capsule}
F-I 50
Norethylnodrel 5
Avicel pH 101 82.50
Starch 1500 90
Silicon 0il 2
Tween 80 0.50

Formulation 11: Combination Tablet

- Ingredient Quantity (mg/capsule)
F-I 50
Premarin 1
Corn Starch NF 50
Povidone, K29-32 6
Avicel pH 101 41.50
Avicel pH 102 7 136.50
Crospovidone XL10 2.50
Magnesium Stearate 0.50

Cab-0-58il 0.50




11000 nmL The solution of the above ingredients is intravenously
admnistered to a patient at a rate of about | nL per mnute. 27 January
2004 42 Fornul ation 9: Conbi nati on Capsul e | | ngredi en27Qaaudry 2904

(mg/ capsule) F-1  Premarin Avicel pH 101 Starch 1500 Silicon oil Tween
80 Cab-O-Sil Fornulation 10: Conbi nation Capsule Il 50 1 50 117.50 2
0.50 0.25 Ingredient Quantity (ng/capsdBe) F-I 50 Norethylnodrel 5
Avicel pH 101 82.50 Starch 1500 90 Silicon Gl 2 Tween 80 0.50
Formul ati on 11: Conbi nati on Tabl et IngredientQuantity (ng/capsule) F-150

Dosage

The specific dose of F-I administered according to this
invention is determined by the particular circumstances
surrounding each situation. These circumstances include,
the route of administration, the prior medical history of
the recipient, the pathological condition or symptom being
‘treated, the severity of the cbndition/symptom being
treated, and the age and sex of the recipient.

Generally, an effective minimum daily dose of F~I 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
standard practice in the medical arts of “dose titrating”
the recipient; that is, initially administering a low dose
of the compound, and gradually increasing the does until the
desired therapeutic effect is cbserved.

Although it may .be necessary to dose titrate the
recipient with reépect to the combination therapies
discussed above, typical doses of active ingredients other
than F-1III are as follows: ethynyl estrogen (0.01 - 0.03
mg/day), mestranol (0.05 - 0.15 mg/day}, conjugated

estrogenic hormones (e.g., Premarin®, wWyeth-aAyerst; 0.3 -
2.5 mg/day), medroxyprogesterone (2.5 -10 mg/day},
norethylnodrel (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
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



Premarinl Corn Starch NF50 Povi done, K29--326 Avicel pH 10141.50 Avicel pH
102136. 50 Crospovi done XL102.50 Magnesi um St earate0.50 Cab-O Sil 0.50 27
January 2004 43 Dosage The specific dose of F-1 adm ni2¥tjeneaty2684rdi ng to
this invention is determned by the particular circunstances surrounding
each situation. These circunstances include, the route of adm nistration,
the prior nedical history of the reciptent, the. pathol ogical condition or
synptom being treated, the severi ty of the condi ti on/ synpt om bei ng
treat ed, and t he a reC| Y ing @0 ef fective
m ni mum dai | §° "b%sgq%fe Eg f§ Qt pr% %Dhige%'e}zg CPAYpical Ty, an
ef fective nmoatthum dose is about 800, 100, 60, 50, or 40 ng. Most
typically, the dose ranges between 15 ng and 60 ngy. The exact dose may be
determ ned, in accordance with the standard practice in the nedical arts
of "dose titrating" the reciBRBRE ChpAmindstration| |y adninistering a | ow
dose ~ of the conpoundanapd %ﬂﬁt&%t'e&feﬁnﬁye@%d'ﬁéd}e o#oesuysti|l the desired
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is consistent with that Wthh is known in the art. PF-I,

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, subcutaneous, or intraarticular injection or

infusion.

e Mode/Length of Administration

For the majority of the methods of the present
invention, F-I is administered continuously, from 1 to 3
times daily or as often as needed to deliver an effective
amount of F-I to the recipient. Cyclical therapy may
especially be useful in the treatment of endometriosis or
may be used acutely during 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.



2.5 ng/day), medroxyprogesterone (2.5 -10 ng/day), norethylnodrel (1.0 -
10.0 ng/ day), nonethindrone (0.5 - 2.0 ng/day), am noglutem de (250-1250
nmg/ day, preferably 250 ng four times per day), anastrazghgudnl280410/ day,
preferably 1 ng once per day), letrozole (2.5-10 ng/day, preferably 2.5
mg once a dayj, fornestane (250-1250 ng per .week, preferably 250 ng twice
weekl y), exenmestane (25-100 ny/day, prefgrably 25 nmg once per day),
goserlin (3-15 mg/three nonths, preferably 3.6-7.2 ng once every three
mont hs) and. 27 January 2004 44 |euprolide (3-15 ng/nonth, preferably
3.75-7.5 ng once every nonth). Route of adm nistration F-1 can be _
adni ni stered by a-variety of routes including oral, rectal, transdermal

subcut aneus, intravenous, intranuscul ar,.and int ranasal The met hod of
admi ni stration oi”’%&&ﬁl’éstrogen and pr ogestin-based agent is consistent
with that which is known_lnthe art. F-1, ‘alone or in conbination with

estrogen, proges i-n, Qr-an’ hlbltor neraII_ w Il be adm ni stered
in a convenient t‘.l‘f ngfﬁg? 315 QFﬂﬁ%e%T‘%aﬁ c@ﬁﬁﬁ%?ﬁ#ﬁn% of this

i nvention rmgl)dmhoaymphem¢xyka2—u@—huﬁhaﬁyﬁméhgﬁﬂbﬁhd@ﬁﬁﬁ&hioﬁﬁege dogs,
cats, horse nd t i.ke) I rectally, i.ntravaginal

parent er al | ?Yd?wcﬂggﬁ 2 rﬂﬁcaaﬁ':le & Pt %%Y:"%Lﬁﬂ A ff dﬁgg’é?‘?gmqhe term
"par ent er al paad@rai ehidh i rri%feér Ehbef&!lIl:mIi:n'Shg‘“iﬂz‘.%ﬂi:so‘c 728M-@i 5t r@f ison

whi ch include intravenous, |ntranuscular intraperitoneal,- instrasternal,.
subcut aneoud®-8r 1ht9 s} 2.cdbaP +HjBCtiSR &0-2i nandi 20,6 Mud@bL éng2®; of

Adri ni stT at iien EBEaﬂilé‘d fﬂb&l{ Lt }éoﬁfaef e dBldeds %BuE:QS REGRE A 1.54056 Ay

2; A pharmaceutical formulation comprising the
crystalllne compound of Claim 1; one or more pharmaceutlcal
carriers, diluents, or excipients; and optionally estrogen,
optionally progestin, optionally an aromatase inhibitor,

) optlanally an LHRH analogue and optionally an acetyl choline
esterase (AChE) 1nh1b1tor '

3. The formulation of Claim 2 which comprises the
crystalline compound of Claim 1; one or more pharmaceutical

carriers, diluents, or excipients; and estrogen.,

T4 The. formulatlon of Claim 2 which comprises the
crystalllne compound of Claim 1; one or more pharmaceutlcal

carriers, dlluents, or excipients; and progestin.

P

5. The fofmuiation of Claim 4 wherein the progestin
:15 selected from the group con31st1ng of norethylnodrel and

norethindrone.



invention, F-1 is adm nistered continuously, from1 to 3 tinmes daily or as
often as needed to deliver an effective anount of F-I to the recipient.
Cyclical therapy may especially be useful in the treawaahuay 2004
endonetriosis or may be used acutely during painful attacks of the

di sease. In the case of restenosis, therapy may be limted to short (1-6
nont hs) intervals foll ow ng nedical procd@ures such as angioplasty. 27
January 2004 45 We claim Crystalline 6-.hydrpxy-3-(4-.[2-(piperidin-1-

yl ) et hoxy] phenoxy) - 2- (4- net hoxyphenyl ) benzo[ b] t hi ophene hydrochl ori de
hydrate (F-r) having an X-ray diffraction patterri which, conprises the
follow ng peaks: 7.9 0.2, 10.7 .0.2, 14.9 0.2,.15.9 0.2, 18.3 0.2,, and

20.6°0.20 in 20; :whenTedt@ined kiR 880 ' jsaki source " CuKa: ; .
. =" #.54056 A) .2. 'Ehar maceut | cgl for rrulgjt‘)?%urll %gﬂn%r%%ls%g’ﬁpfﬁgesc? Btalline

conpound of GEPHPHIBACTPMEc ofhsiatRelit ieng o moreepbaraateenicsl or

exci pi ents;- a:a&rméfkprmi'llqe:ﬂﬁ,r@geaxcigﬁﬂ Al g %Og I fanapddgnal ly an .

aromatase inhibitor, optionally an LHRH anal ogue and optionalTy an acetyl
choline esterase (ACNE) inhibitor. 3. The fornulation of C aim2-which
conprises the cryatalthedoronpatpen obf @kiim &;. wBBeePh AL Srgiiar maceuti cal
carriers, di bURDE S 01;. LRI s;...and.estrogen. :4, The. fornul ati on of
Claim2 whic conp??se?sse;&%ggcg‘rgésfﬁ?rﬁ £ BBuRasEsEIRg B> one or nore
phar maceut i- cBRYsegtigmims -seilliggbise, draeitiepherechboeiqs 0gastin. 5. The

formul ati on @bn&p&iim hyWReERIO-iHE Progestin is selected fromthe group
consi sting of norethylnodrel and pore thindrorie 27 January 2004

. “8. The formulation of Claim 2 which comprises the
crystalline compoUnd of Claim 1; one or more phaxmaceutical

carriers, diluents, or excipients; estrogen; and progestin.

9. The compound of Claim 1 for inhibiting a
pathological-condition selected from the group consisting
of: uterine fibrosis, endometriosis, aortal émobth mscle
cell proliferation, restenosis, breast cancer, uterine
cancer, prostatic cancer, benign prostatic hyperplasia, bone
1os§p osteoporosis, cardiovascular disease, hyperlipidemia,

CNS disorders, and Aliheimer‘s disease.

1 10: The compound of Claim 9 fér inhibiting breast

s cancer.

~11.The compound of Claim 10 wherein the mode of
inhibition is prophylactic. '

. | | o - o

'12.The  compound of Claim 9 - for inhibiting ovarian
-cancer. ' |

.+ 13.The COmpouhd of Claim 9 for'inhibiting -
endometrial cancer. ' A



46 The fornulation of Claim2 which conprises the crystalline conmpound of
Claim1; one or nore pharnmaceutical carriers, diluents, or excipients-;
and an AChE inhibitor. The formul ati on of C ai m 6wher el2n JaheanpChe
inhibitor is selected fromthe group consisting of: .

. physosti gmi ne sal icylate, tacrine hydrochloride, and donepezi |
Hydr ochloride-: 8. The:formulation of C gym 2 which conprises the
crystal l'i ne corrpound of Claim1; one or nore pharmaceutical carriers,
di luents, or excipients; estrogen; and progestin. 9. The conpound of CI aim
1 for inhibiti ng a pat hol ogi'cal condition selected fromthe group.
consisting of: uterine fibrosis, endorret riosis, aortal snooth nuscle cell
proliferation, restengsis, breas ncer,-uterine cancer, prostatic
cancer, benign prdstatit® RIFRPPP s? Clim 1 I%’srs“PG§F§§ééf-b%ﬁlsCh01lne
car di ovasculmewlstazea&afelmper I(cpm:i)eniza markid i sorders, and Al'zheiner's
di sease. :10.. The conpound of Caim9 for inhibiting br east cancer. 11.
The- corrpound of Clai m.10 wherein the node of inhibition. is prophylactic.
1.2. The conpound 1&f. @ ®reressofor ridpdring avabnpbufdnNSErclali The conpound
of Claim9. fga{lémmda@:llggs FeTaerors jJapuat y, 2004 A7 14.-.The
conpound of al for up-regqul atilinﬁirt: ﬁl?l%;droxi ?? g%s(ql&eérsl ChAT) in
manwnal s. 15 ¥ ’ﬁ%’P&é’é?&@W’pﬂe@%ﬁ%@%ﬁﬁwﬁub@mzﬂlal ghibphehiech

conprises criysiraldhlasiri@ebf iyl ©adratdrdrcdturhg- - (pi peri din-



1-yl ) et hoxysphenpxy) - 2- (4- met hoxyphenyl ) benzo[ b] t hi ophene hydrochl ori de,
fromtetrahydrofuran. 27 January 2004 48 A NOVEL CRYSTALLI NE FORM OF

6- HYDROXY-3- (4-[ 2-( PIPERIDIN-1-YL ) ETHOXY ]| PHENORYManZary 2004

4- METHOXYPHENYL) BENZO [b] THI OPHENE HYDROCHLORI DE ABSTRACT The present
invention is directed to a novel crysg%lline hydr at e of

6- hydroxy--3-(4-[2-(piperidin-I-

yl ) et hoxy] phenoxy) - 2- (4- - , NPkt iophgperBiigeh! oride and
- f @NQ\% %B% ﬁﬂ%&{ : ; i th

ggtefogg:l ngﬁWXY)hP'i"ﬁ & in"-"%' R %r!"e?jlg%%ggztﬂaﬁ@ggr I pI d\clamm a, and
I p Eﬁ?ﬁg ogi cal conditions such as

osteoporosis; and inhibition of

endonetriosis, uterine fibrosis, ol - dependent cancer (incl.uding
breast and uterine cancer), prostate cancer, -benign prostatic

hyper pl asi a, CNf,e §iregedersventivii iy dlrakebdeto w2 diovedse, prevention of

breast Can?:_?:‘ir’sta?{]fi;.uepﬁ;ggauéeatolfng—%ﬂdxyrl%—?E!-E?pzp%pfe'rgﬁir?—l—

yl)ethoxy]phenoxy)—2—(4—methoxypheny1)benzolb]thiophene

hydrochloride and uses for same, including inhibitien of

disease states associated with estrogen deprivation
inciuding cardiovascular disease, hyperlipidemia, and
osteoporosis; and inhibition of other pathological
conditions such as endometriosis, uterine fibrosis,
estrogen-dependent cancer (including breast and uterine
cancer), prostate cancer, benign prostatic hyperplasia, CNS
disorders including Alzheimer‘s disease, prevention of

bréast cancer, and up-regulating ChAT.

no suitable figure



