27 January 2004 A- NOVEL CRYSTALLI NE FORM COF 6- HYDROXY- 3- (4- (2-

(PIPERIDIN--1--YL) ETHOXY] PHENOXY) - 2- ( 4- METHOXYPHENYL) BENZQ] 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)
descri bed-generically in U S. Patent No. 5,510, 357

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 hypgrllpldemla, 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 receptor -

positive patients following appropriate systemic or local
therapy: the reduction of recurrence of invasive 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.



2 Poorly crystalline materials are typically less desirable than highly
crystalline materials 'for fornulation processing. In addition, it is
generally not desirable to fornulate pharmaceutical s Qgnlaaidy2904
substanti al 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 t he
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 a6 thehisbitent .

optionally an Lkﬁkgﬁnalo e and 0o tionall an etyl chol.i e est erase
(ACNE) -i nhi bi t or > FHOYIRy; |eor?,rzf’f‘1%‘p‘ﬁ?%s%ref de%‘)ty %X‘ R PS Fﬁﬂ to nmethods
for using FtRugbti nlhl M4 gaudd bgi vakdcand tplmmamm:hcai it ewoakd

fibrosis, epdofphhiPSichiredahdl a8URRLIGedlS U A8 oPRGLL! erati on,
restenosi s, breaSt cancer, uterine_ cancer,-prostatic-cancer, benlgn
prostatic ¢rystalline form of arzoxifene that did not contain an

organlc solyent within 1ts 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 26@; when obtained from a copper radiation
source (CuKalfL&WﬁGAJ
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 an
aromatase inhibitor, optioﬁally an LHRH analogue and
:éptionally 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 -



27 January 2004 3 hyperpl asia, bone | oss, osteoporosis, cardiovascul ar

di sease, hyperlipidem a, CNS disorders, and Al zheiner's disease and for
using F-1 for .the manufacture of a nmedicament for inhidy fan0grysmor. The
present invention is further related to nmethods for wusing F-1 to
up-regul ate choline acetyltransferase (ChAT) and for using F-I for.-the
manuf acture of a nedi canent for up-regalating sane. Brief Description of
the Figures Figure 1 is a representative differential scanning calorinmetry
(DSC)/ TGA trace of. S-11. Figure 2 is a representative DSC/ TGA trace of F-I
Figure 3 is ARTH'ESEnraPPie BRT TEETEPREECSHS F-G31d1oVESGHIBT4 depi ct s

moi sture sor@iseusd,selpermspi @mifz,| cv@ndibotddrs Figid e15hdepeet s

desolvation of S-11 a function aof _dryjng ti and tenperature. Detailed
Descri pti on QTSTHRE ARTeAPF o Hi I dr £6%i FEREHFEReel 9ot fie procedur o
taught in ~HAddiddmeanplferdinhismsial Isamati on froma m xture of ethanol and
ethyl acetate, filtration and dryi.ng of the filter. cake, in vacyo to a
constant wei ght at'or &5 LBhpErat 9ﬁ§% ﬁﬁsggﬁgy%itﬁﬁﬁéégé 59 2R :%ﬁ% f ound
to be poorl yusinstFIl itneup-iég MR e ehbil i e da¢diat] traasiel- ks aal ciis)
cont ai ned 6% | .a e h r |Lization procedure taught in 474
was subsequgér%% {yyorngéﬁggzg-_%ogcf 'att%é/e?%gﬁo?ca%rse at déildn'teolgam%%sgéonxéi on of
crude ar zoxitereedulatéhfyugameg. et hyl acetate. Upon cool ing and vacuum
filtration, the solid that results fromthis nodified procedure is a
highly crystalline m xed ethyl acetate/water solvate of arzoxifene
(hereinafter 27 January 2004

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



4 referred to as S-11) which was |ater discovered to be a starting

material for F-1. F-1 may be prepared by renoving the ethyl acetate from
S-I1's crystal lattice by vacuum drying/annealing S-11 2atjangirg\eabgd
tenperatures. The tinme and tenperature required to anneal S-I1 in 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 sare needed to effect the conversion
of S Il to F-1 via this procedure, since slurrying S-1l in water at

anbi ent tenperature.or storg_rig)a‘d anpl e at. 98% RH for 3 . weeks afforded no

conversion t 6 Eor X EUTR 1 vord) WPYTRGE 1AESEnASCORASR if0nP6ven at hi gh

t enper at ur es spdt oy mkezersallvabe Fhe. naterial either, suggesting that a
vacuumis al so rggyi to ethyl acetate fromS-11's lattice.
Preferably, F-1 ig jrflergasflbf Bfegéga?%%eb%cfél{nso&lg egfl%tEt}g%iagﬁFaESngﬁ?%t ure by
crystallizat FoRlb6$ aryoxlf dagtioe anywaquiny doyphd sainetld ngh€rgof3tfrom

t et rahydr of UL, db jzatd 55 P %ie fo . initially
di ssol vi ng arzog?genztﬁu%’e&%%ﬂ%é%rah%%o Enregﬁ% 1?%/%%/\?&%F %%%g (?‘Jrrte(5

pref erably 2a8ngaE0gad 1Mo Srapreterruspprg F-fowslB0jaryf dirbmwédt byo r enoval

of said wate ia atnospherl distillation. An_exanple of this
crystallizat :igﬁ }?%t ldgeﬁ:pﬁﬂgai%%l%ﬁv e BEdvp 8520 %ggnoafg preund, L1BA7%ed vi a
this inprovBidgkrysusdatnaesoarprooathd ¢o affetal thelanedrssohstinee ( TRS)

l evel of <0.%+% | be .expecte | 1.able.arzoxifene starting material for
this cryst a?i[i ggfﬁlo}gqﬁlﬁc{aﬁgés&%%&%%’n% FEnvted 16e % :[l'r- g’l’—'-w‘?t?‘?r,
ar zoxi f ene pRrepamaiderdy tewpepabere e s toadght ai panpll&d at 68%aRy foxtr e

thereof. It {8c00taf0QIlRb WhhFd-d5QMy thile%Jt%%%mBQS 5@%{3 wth
because crystallization from tet rahyélr_o uran, according to6 p%ocedur es
described héfeth, 2 RYECEiPn Fuen @bty drighs temperatomesy diidl netafle- synthesis

of F-1, it nayiheadm@ntagesis: t&;gred %ﬁ%gesting 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.



crystallization with F-1. 27 January 2004 5 F-111, another
non-stoichionetric hydrate of arzoxifene, is readily prepared and-isol ated
at anmbient tenperature by crystallization of arzoxifeng jaBlar@2p04

pol ynor ph/ sol vate thereof) froma nixture of isopropyl alcohol (IPA) and
water. The ratio of water to IPA (v:v) is generally about 1:1 to 9:1. Mre
preferably, the ratio is between 2.5 an?d 5.6:1. Mst preferably, the ratio
is between 3 to 5.6:1. The ratio of IPAto water is not critical to effect

crystallization gf IEII Iémpéﬁ%e g _atbech; oddie- M ¢l -, EQr ,gommerci al scal e

synthesis of F-11]1 vantageous to seed the crystallization

wth F-111. asqualﬂegearz%)xlrf#%i‘ielywaepangdm@m%ﬂlamd £ h eamipiosret
crystallizatiQn,daehydey, bé‘f’ys?éa@l@%&thbﬂ‘ 8Lt QyxiFehb: (5z!any arzoxifene
prepared by the-procedures taug in 4, or any mxture ther eof .

Char act er i z&9oHoxRE/ BP*Y@?%rﬂhe&“ﬁoéh §¥°I5-4 |mixtureaad FsepropyISC/ TGA and

XRD net hods a¥eioods §dph P ﬂmr@%&rl Z@he +tiddf ¥adeE Lol rpd GH 48 Qisten
very useful for di stlggws ing between dlfferent solid fornms of a materi al

because the 99&FFeLYt Payts)L ajt ERhPch - a BPRRiRZSEERRAYe Fhe aratfeiteisal

occurs i s Uiédhdenchas agherg s:iic Oﬁoébepf@ﬁéﬁ:@ﬂﬂrh Ohe BRtVAtH DSCis a
t echni que tﬁ%ﬁﬁ IS o ten us creen npounds for pol ynor phi sm and

d to
sol vate for ak?| %/ *IRD ﬁafé‘?:rﬁﬁ qfé ttRal2h8t ekt £9%ng- r ange
order in a aa:rly;ibaul toeefibdar |ca4ystArszattmeqasr®pamdb1by didees pIffeedur es

t aught inl{_‘ﬁ a XI%_[D atterns, or_signal,-to- ratlos and a
rai sed basele vig xgi'ca ?15 SBFESHR S% tsza‘mt?‘r? lﬁa?gnﬁgaff f&for e,
conpari sons hef alavlanaaglecﬁzd ldo asleednaﬂe dﬁﬁysﬂﬂllmatébhaduﬂs-ﬂ—llﬁmr oduced by
the modified, 3iaRrbl gPfox o Aehl 8kl WadlA%aTHhe Bhacussad above
(addition o
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).



et hanol to a suspension of arzoxifene in refluxing ethyl acetate). 27
January 2004 6 Representative DSC/ TGA traces of S-Il, F-I and F-111 are
shown in Figures 1, 2 and 3, respectively. The DSC tr ageahadry30b4 shows a
broad endot her m begi nning at about 62C, corresponding -to the |oss of
ethyl acetate and water fromthe lattice. The endot herm begi nning at about
152C represents a nelt. The TGA wei ght, | oss of approximately 2.5a occurs
simultaneous with the first transition, while the remaining 0.50 weight

| oss occurs up to the onset of nmelting, suggesting that sone sol vent
nmol ecul es are norRePRAsgRtRyIvR|RFG//TGhérpaesi ek, SThe BSE endcE-6XIF-1 shows

a broad endoghersnhegiiRnEagurad BboULLE5E, £9§,{>@a@ﬂ,&>y.a FHeopdcendot herm
begi nning at about 155C corresponding to a nelt. The TGA trace of F-I

shows a gr adbBEF<SweihtSEdssbers 6 dworsl padetheym Pedaryndogs abput. 59
whi ch togeth e rati f.tLh i ce-..Th et _of the
first DSC trg%g(:j't %oﬁ%ho?ﬁ@&% rtg{sépgﬁg%ngf T%Q%iag%ett-glt%sgﬂér 07T set
slightly dueftemtite: iditkfieeencend rideahepg beédEminthed Bbbual 198eght | 0ss

represents weakly held waters of hydration jle the second wejght loss is
coP\si st ent V\ﬁ%r%‘speﬁfc&xﬁnﬁé{;y 8&153 WGt Gt s &é?@ﬂro?‘ﬁmflﬁ‘éiﬁgat tice at

very | ow relat$¥veduunsdsimestandiel-owihto ehseli vt Hntdreisabpt i epitata). The

DSC trace of, J-- features. a hroad, | ow tenperature.endothermat about
50C. o1+ owed 5y anaisT b o5 S 1osR oot R TR B o re at
about 70C, mettind.i sabgesthad tihat segenachgemt ralleutulbsébErecoorespondi ng

to a melt. The,gh 5% (¢ | weight loss in the TGA coi nci dent
with the fi rgjt?gen ot eéfimg/&c%l%gsagg:ﬁ %'to | oss of weakly held water ‘

mol ecul es, whi | e Theh®Sgdbra¢ordl F-1I. 6dovei gHrrdast eralotherdOiceybprissent s

I
0SS 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 heating 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, ﬁhile

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.



very lowrelative humdities. The weight |oss observed after 170C
corresponds to deconposition of F-111. 27 January 2004 27 j&hgarkRDopat t er ns
of F-1 and F-I111 feature sharp peaks and a flat baseline, indicative of

materials. The angul ar peak positions in 20 and
representati¥e sanples of F-1, F-11l and S--11
the intense reflections are
each_of the fornms gives a
e

hi ghly crystalline
corresponding I/1o data for
is tabulated in Table 1. Al though many o
generally at simlar diffraction angles-

different powder T f&PhPREEEFRRI My Fdr 2R FeafT dF A5G ISOA BePRRER S 11,

F-1 and F Il hndld flmovbkeknown imgidae ickystahiggraphyyatilihat, for any
gi ven pol ynorph, the relative intensities of the diffraction peaks may
vary due to Bre¢eidled ofheneagrbar nesdupPesh§ierema 28 60d such as crystal

mor phol ogy. Mer&oddfnsf £96L Satfa NAf eubedsoniental iQmALe Beesent, peak

intensities are altered, but“the characteristic peak poOsitions of the

pol ynor ph ar BE-I0C harged I1See, tabylatebhdn Oabledl St atlahdlydr maoppef a #23,
Nat i onal For pul ary. #18, . 1843-1844, 1 . Thus.,_ .hased. k

ot enart i oo BHE Aptiaiil: -RR0E8 AR thnotalby AN 10350, 2P RERG
presence ofapebks aach 0f0tRe f@rms @i%esld. §iDfErertb Powde?, paBt&rn 0. 2, and

cour ce. _abl 5 i Rolrg, PREAE iRt 8 B0 ed R A B0Y) bR CE Ry "
4.671.34.9221H4- 6320.8 5.0367.6934.67.82100 6.835.87.911009. 2916. 9
7.1716.19.892. 51616224411 known in the crystallography art that, for
any given polymorph, the relative intensities of the
diffraction peaks may vary due to preferred orientation
resulting from factors such as crystal morpﬁéiogy.. 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,
prages 1843-1844, 1995.

well as peak position, F-I may be identified by the presence

Thus, based on peak intensities as

of peaks at 7.9 0.2, 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
S-I1 F-I F-III

20 (°) |[T/Io (%) 20 (°) |T/Io (%) | 26 (°) [I/Ig (%)
4.67 1.3 4.92 2.6 463 20.8
5.03 7.69 34.6 7.82 100
6.83 5.8 7.91 100 9.29 16.9
7.17 16.1 9.89 2.5 10.16 22.7
7.73 100 10.22 2 10.35 5.4
9.03 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 15.45 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
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8-11F-1F-111 20 (0)I1/10 (%920 ()I/10 (%20 (0)I/10 (%

13.
15.
16.
17.
18.
20.
21.
22.
25.

632.1.18.2817.816. 7712. 3 14.094. 618. 56717. 2810

104. 120. 5813. 117. 6247.9 15.5210. 520.858. 818. 0943. 9

459. 121. 643. 920. 4342 16.677.622. 194. 820. 8033. 6 17.214.922. 652. 921. 3142. 7
532.423.283.421. 7113 18. 3328, 2 g 9711 821.8514. 5

6911. 124. 316. 322. 1312. 8 19.3 . .3

208. 626. 203. 423. 5113. 2 20. 6417. 226. 473. 123.'6915. 9

0212.728. 846. 423.912b. 6 21. 485. 130. 183t 524. 3134. 7 22. @18:331. 122] 925. 228
O R L T MU R R U U
13.%3 971 ° 18.28 17.8 16.77 Tt 12.3
14.09 4.6 18.56 7 17.28 10
15.10 4.1 20.58 13.1 17.62 47.9
15.52 10.5 20.85 8.8 18.09 43.9
16.45 9.1 21.64 3.9 20.43 42
16.67 7.6 22.19 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 11.8 21.85 14.5
18.69 11.1 24.31 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 23.51 13.2
20.64 17.2 26.47 3.1 23.69 15.9
21.02 12.7 28.84 6.4 23.91 25.6
21.68 5.1 30.13 3.5 24.31 38.7
22.01 8.3 31.12 2.9 25.22 8
22.29 8 25.67 8.9
23.17 7.8 27.05 18.9
23.39 9.1 27.89 13.3
24.30 13.6 28.24 8.6
25.76 3.4 28.71 21.3
28.10 1.8 29.89 8.9
28.73 10.9 30.24 18.7
29.42 3.2 30.88 5.8
30.00 3.7 31.44 7.6
30.89 2.1 33.06 4.5
31.34 2.4 34.36 6
31.70 1.1
32.81 1
32.91 0.8
33.48 2
26.05 4
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-
IIT. The moisture sorption isotherms for F-I and F-III are
shown in Figure 4. Upon initial exposure of the samples to

approximately 5% RH, there was an immediate weight gain of
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27.492.8 Further Characterization of F-1 and F-111 Hygvoseepyedeity
studies were perfornmed on F-1 and F Il1l1. The noisture sorption isotherns
for F-1 and F-111 are shown in Figure 4. Upon initial exposure of the
sanples to approximately 5% RH, there was an i nmedi ate wei ght gain of 27
January 2004 9 1_5%and 1.7% noisture f8r F-1 and F-111, respectively,
equi val ent to approxinmately 0.5 nole of water. Both forms show a

conti nuous sbrptian df. hoet arere ffpudh It kadeAt LEE. TreEndittiyedange, which
Is likely du I RQr u he ti The
di fference |§q%%d1%|%st8)r gﬁﬁgig}éﬁ& %E{E{es%q olr)rfrBSWétfbi ﬂo?%f Ifgglt%g t he
amount of wa$kew tshagondanupes| ﬁ@mwlatceij moji e hiehyeigsh dﬁﬁ @8sife. e., the

amount of avaihablg, sRAce, LWRidheid aliias bWhat c6amansuPmdahe owat er
nol ecul es). Lack of hystereS| s in the sorptiodn-desorption isotherms of F-I

and F-111 intRter eolegadeshénckhtkdt¥iGess rapidly equilibrate at any
given humdity. The MirFbveRc8OIPIIH ¥iQtilr8@Subikd-df aMe kwbl Eotgyeal

t hat these flolr]gs are essenti al Ig/mnon stoichionetric

7 ly reflects the ount 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.



hydrates. At anbient relative humdity (about 50% RH), F-I contains
approximately 1. 7% water, corresponding to 0.5 noles of water, while F-111
has sorbed about 3.0%water which corresponds to about7QafSarjebes of
water.. The bulk forms of F-1 and F-111 rapidly equilibrate with the

at nosphere, so that the water content observed by analytical techniques is
a reflection of the relative humdity ajgthe tinme of data collection.
Lot-to-lot differences observed in the DSC data likely results fromthe
sanpl es being hydrated to different extents due to different anbient

st orage condTi¢ grtindRBspaki iy o @egbsaivheld fwwididyplcesrelafed and

F-111 store i of L ‘ ladi-t i 0 0 80% . There
is a gradualdwg%lli S%J'ie;l}g;nggggﬁgé?%rl?#a%%?g(’g@ltél—l)gﬁé E,f}fc‘l%‘?e[giea gr%?ga out 13.8, .
17.6, 18.0, WEStam@izgogernthhis &8 rpape. aprevidging shiifenag 66rl ess i ntense

peaks, as thearflald WoarHPk diddndtSi dnliCr eased. These observed changes in
the XRD patterns of F-11l indicate that the unit cell dinensions are

changi ng, presundblSjiTidascemrrioidad wagkryrrhed PWaosr Frél Eeul es as the

rel ative hurdsiidanine WRetBas 6fhr2hig) 2Rdary1 200d Hinkle toonbh ik aus,shi fting
of peaks wth, h,Lim' dity correlates well with noisture sorption data that
showed agr &%t 2EWEEGREC g it U P ttArs R range2 pridvrafngSevi®lence f or
vari abl e hydreatye fldgmmat Rt hGidh Ithe 0%PREi pEiks WaS agatti edyoutg an F-1 to
det er mi ne whet her varyi ng the relative humdity would have a simlar
effect on it&84%at20c&, (80-93 ims20 i3 ahsesed @9 thevsejativehumiidityi ng of
the 0% RH pegaks; t 7 T atl 20.p, 23048 LPg20,i erved as
the relative h&nriﬁc{jﬁetﬁggai s ?gneér%%ééeédétTﬁ}gé%%afsﬁatZ%agéu%ﬂé.%'go. , and 24.1
al so “appear®BR&¥PBebonkestrg Hiliphtlyasaedened arskdesssopgetived athi gher

rel ative humidiHdrese1hti & atiMiGitthal, Wah &l cAdSiREIMGt 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



sorbed i nto anorphous conponents (or plasticizes the solid), particularly
at 73 and 95% RH. The shifting of peaks in the XRD patterns of F-1 is |ess
dramatic than the peak shifts observed as F-111 was expagedudrp2ddf f er ent
relative humdities. This suggests that the F-I lattice does not undergo
t he sane expansi on and/or contraction as the F-111 .lattice. F-1 and F-11
were found to be stable over the entire 1relative hum dity range, despite
the ability of F-111 to sorb nearly tw}ce as nmuch water. The two forns
were found to have conparable crystal size, norphol ogy, aqueous

sol ubi li ti esaghdidissd|ua icowstal ésgrépldiy ipignesudynwasn oy heetielit to
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t enperature F§§§9£¥§d%§ﬂg%& §ED#B§?%§¥%§Q§§?ggggéggé%t various tinmepoints
during the desol vExienaskpornepting dthe diclfpaeti vatpsiakds undem t he

desol vati on o = [ i Jiar, sa es 40 E- fLrping that
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the lattices o nd F-1"are very“stmlar. | arance

di ffraction pedkshewedisolpioh. o972 ehdrystelilanty 86y éRD-only ni ni nal
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to crystall ographic planes containing parfi el ectron density of ethyl
acet at e .nol ealesioEQfefdbanahneat i Hgdf acréassl fatkwathter Vartwhder

vacuum at hi gbyi8gPeIAlgHIOS ay E8k deshiFs las EaligREEPAN e4h 4 RikdweWayesponed a
hi gh degree of cr Sta||lnltg¥b ﬁXRD. Therefore, material _generated by
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crystal i zat PBATf roriel ot CHSITGHOR RRECREMA Ledi&felfol | owed by
vacuum. dryi pgriilionlaesalf-avedosrsras taught in '474 showed very poor

crystallinity bec e such rocedure results in artially desol vated-~
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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



art form of arzoxifene described above. Relative to the arzoxifene
produced by the procedures taught in 1474, F-1 and F-111 are nore stable
at anbient tenperature and are, therefore, nore anenal/eahoarplzéd4aceuti cal
devel opment, i.e., devel opnent of a dosage fornulation. In addition, F-I
and F-111 are nmuch nore crystalline than the formdisclosed in '474.
Crystalline materials are generally |esg, hygroscopic and nore stable
(e.g., less prone to chem cal degradation, nmintains consistent potency)

t han anorphous materials and are, therefore, nore desirable for

formul ation 3poocessimledunsther iy everthlicdke elinenf Odn Handr zeshf 2oec
produced by the procedures taught in '474, which contained ethyl acetate
and water intet35P8¢tatte hratimgdrate |46 59€gninin only water.
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Instrunents 2920 Modul ated DSC attached to a Thermal Analyst 3100 and

equi pped wi t hoadeefdi Hforatteteton! | eguigistidem tBaapihe (Duceng) were heated -

in crinped alum ans from 10 to 240C a eating rate _of 2 in. TGA
anal yses wer !el' glé{ri”fu%nr%e ngfn TR ngs?lrzltf{) NS ?2@%%9&‘?{'& r%’&?"gﬁ‘ﬂ%t% cngd]

Anal yzer attaghgflat4o analhezaeh Adabystvad/ sdafHas YokQnl 403308, 35anyl es
(5-10. ng) were heated in open pans from25C to 250C at a heating rate of

5C/ m n. XRD g8t t efaeprlgs: wespt al Hewedrica eghbhthsa BEIBE Rir dgaspoiftier
di ffract onet ge i i : . Kevex
R nu €81 APQG LB e SAYLEE s‘g%mnilreﬁéfeg@ga n%ﬁﬁg‘ﬁi’vﬁ’s

solid-state detector, operating at 50 kV and . Eac
scanned bet weehou® @ik 393 1eAt200. Sanpl es were allowed to equilibrate for

at least 30 niNUtESrcdpe: BoSheSsllamReLalEre Rl Gy elat hng humdity
before data coll ection. groscopi city nmeasurenents were nade for F-1 and
E-111 using the VTI method as follows. 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.



using the VTl nethod as follows. Each sanple was dried under vacuum at 60C
until no further weight | oss was detected, at which tine the sanple
chamber was brought to 0% relative humdity. Misture 23Qaptarg20040t her ns
were obtained at 25C using a VTl vacuum noi sture balance with the

foll ow ng conditions: sanple size 10-15 ng, adsorption/desorption range
0-95% relative humdity, step interval %% sanple interval [0 m nutes. The
foll owi ng exanples further illustrate processes for preparing the hydrate
of the present invention. The ex | es are not intended to be limting to
t he scope of Ethaegk ﬁcﬂr%@éés@éslﬁi%r%) boespdert aheseHuulan -noffhse so

construed. PEGPQE%AQ’F&% RReRAL PR ] re§“1l1!sc %iﬂ'dﬁ*o afzdLnad( thaf 9 of
mat eri al prepared by the procedure of anple 41 in U S. Patent No.

5, 723, 474, tAeloveRdn F§9lofowRPeh teﬂfr@eﬁéﬁérﬁ i NEeR RIresi®d thfer ¥Rer ence)

was  Sus pend@Qolé‘te?& Bk vaklih ACEERH8 cahdnBeqh 8dvd Shd®fwiltX 3024, January
2004 13 Ethano] (18 nl) was added to effect dissolutign. The_ solution was—

mai nt ai ned aftRet |3petEGe 50 @ ARt 8d OfhanPouie e hisc 661 iflo room
tenperature. The precipitate was isolated by vacuumfiltrati on and was
washed with 30 nL ethyl acetate to gl ve 1 05 g of a powdery, white solid.
Exanpl es Exanple 1 F-1 from S-11 te8ried in a vdcuum oven (-25 in.
Hg) at 100C for 118 hours to vyi eId F-1. Exanple 2 Inproved Procedure for
Preparing F-1 from Arzoxifene
Example 1

F-I from S-II

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



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 m of
tetrahydrofuran and 25 m of water. The reaction vesselF Jasudarh@dO£qui pped
for sinple distillation. The reaction m xture is heated to reflux and 250
m of distillate are renoved. Heat is briefly renoved and 250 ml of fresh
anhydrous tetrahydrofuran is added to {he vessel. Atnospheric distillation
is continued with renoval of an additional 250 ml of distillate. Heat is
briefly removed, 250 ml of fresh tetrahydrofuran added, and an additi onal
250 m of distufthaties fidtecadvad vasuuaddrie¢dmlt 050 RProfoxtet edlehdr of ur an
i s added, a J.eact | 1 %t U is h Hekhux. (4% tdet hi

t et r ahydr of Eﬂ%%%dqdﬁ%l %n%ggg%ﬁzeﬁgfg% p?{%tl? fzgr'r%rg. éTr(]%S‘dami t at%gg reaction
m xture i s apholwsis showed Showinechram 3f Haervetd fiakeg 2l Ehetdne

addi tional sglifs preciBbtEiANd idaecskal! Yadeached Avbheny, tenperature.
The crystalline 27 Janua;g 2004 slurry is filtered and vacuum dri ed -at
r=1

50C for fortideiginal keuEBathith Er S PrgRionelprig@arede| dP88. sy 3°50. 09 .
XRD anal ysi s¢shangf at he16pestgdimobet he7wetyraake raRdahiBy iy shemledd are
substantially identical, and substantial lé identical to thg@o of E-1
previ ously p?ebatedasBstoshMSeen 2PoPREICTRRARGWE BBAALOBIC 1578 whi | e
TEA anal ySi'Sﬂﬁﬁ@\Qﬁiilitgrl &aﬁgﬁw Ia&?&hbegy\e@rbﬁﬁ)iu%mt geuapetat ie and 100C.
The HPLC purity calcylated as t ree was .88..1% vs. theaor.eti cal
potency of 99h%R%e BREPYSY soéﬁgwgg'a ﬁ%ﬁ%laﬂaﬂé{lsélseé ﬁﬁgt%n%ogtailevel of
0. 44% Exanptelad:dt Isubseandd-Banrdylodixp- 84%4-[ 2- (pi peridin-|I--
yl ) et hoxy) phenoxy] - 2- (4- met hoxyphenyl )] benzo[ b] t hi opene- (S- oxi de)
Tetrahydrofuran (261 m), water (45 m) concentrated

Exanmple 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



sulfuric acid (6.14 g) and [ 6-benzyl oxy-3-[4-[2-(pi peridin-

1-yl ) et hoxy) phenoxy] - 2- (4- met hoxyphenyl )] benzo[ b] t hi opene- (S-oxide) (HPLC
potency 99% HPLC total related substance |evel 0.35%27wWengrg@o®d ned and
stirred until honpbgeneous. 10% Pd/C (5.6 g slurried in 22 m of water) was
added with a 5 m water rinse. The resulting slurry was evacuated and
overlaid with 60 psi of hydrogen. The rgaction tenperature was adjusted to
30C. After 2 hours, 10% Pd/C (5.6 g) of was added with water (30 m).

Hydr ogenation at 60 psi and 30C was continued for an additional 22 hours-
An addi t i ond®s Lagk gxéracbed paitd 39 30 af Weterhwdrefagded aflae

hydr ogenat i 08-&nR0 ém@x%iseéﬂﬂe@(‘c_&&ﬂtdeﬂuﬁﬁdf 8bnédh @didida gaktmdsphdigwr s. The
catal yst was _renpved by filtration and the. pH of the filtrate was adjusted

to 7.24 withI5RRALIGHIGH tRyRrextwRe SodPufl chi TR itde COTEERET2EF 3ol ved in
water (18 mlecwassaddesd andHaae1bi phashT SRlUE ANhshi rp&sidOr d@e m nutes.
The phases were separated and, the aqueous phase 27 January, 2004 15 was back

extracted wi¥FFEHFINAI GFYPER+ HIRAIFDIITANwaFhat i rghrfior pRaSERLRT &conbi ned
and concentrai%eqd byodeAOSPECi &nd déSiddd@ifben1t Boar Vol sofi89 wére TO t he

concentrate at . 24 s _.added nethanol, 180 m over. 1 hour period. The
resul ting cr%?]ffqﬂ%nggsifﬁﬁ;?aw &9 F’é‘ﬁﬁF‘grS%@-“?ﬁﬁ}Gﬁ-&g %Ehzﬁ%,m]cc?dfl ed to
0C and sti rrweskdmorantl Bounl dhensMardd fOL Powed dhateduby & ifi@ti on and
washed sequential.ly w_.th m _of and, .39 of net hanol followed by
vacuum drgi n%veror%/l«fﬁ‘r% S%t5@%‘508}9‘1(9\2%%1%%2(63'@%1‘}?8%. A portion of the
product from abovepci®igh af eche guiofstal Fraedlowm (16t pahgyde of ur an and_
mater as descided aind b FPLE G b bibhEion Ahd! YL HCLE! Bosditeder
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"effective anpunt™ neans an anount © I's capabl'e
condi ti ons, ‘or 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-administered with estrogen, progestin, an aromatase
inhibitbr; 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



detrinental effects thereof, described herein. Wien F-1 is co-adm nistered
W t-h estrogen, progestin, an aromatase inhibitor, an LHRH anal ogue, or an
AChE inhibitor, the term "effective anbunt” al so neang7danwrpd®@4 of such
an agent capable of producing its intended effect. The ternms "inhibiting"
and "inhibit" include their generally accepted neaning, i.e., preventing,
prohibiting, restraining, alleviating,,aneliorating, slow ng, stopping,

or reversing the progression or severity of a pathological condition, or
sequel a thereof, described herein. The ternms "preventing”, "prevention of",
"prophyl axi sproduqs epifligsent " exdnpenouey eatrogeni qidwdmonesi ho

| nter changedpl y, AN Jgl8heh CabGieltd g Lbke] idigpd khatekhe T eci pient of
F-1 will incur or develop any of the pathological ~“conditions, or sequela

t her eof , deskendsstasdserhi. biae magsys negrrnalefunfdprnegdardhdvasestiagyen
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clinically induced, where a wonan can not January 2004 16_produce
sufficient efeiterits agst Pofehinlinst FoneBeROPaHRE FNE FUEFLFRYEPT dependent

functions, ecemidANSRArecPORPOSRINIIAL POSEriRESIonReUEGRatdCt i ON,
cardi ovascul ar condition, etc, Such estrogen deprived situations arise
from but ar® ot NSHCREHOR oW fSh AGSEARATS stiiRigIoTer CrRH g Ul StS
ovarectony, éRGdidigeaikts, fuactisyy@o, eadvehentike &. BisclBEi Saddn W th an
aromat ase i nhi bitor, GiRH agonists or _antagonists, [|.Cl_182780, and the
like. Di seast®3qHESd YEBTATIRIH GRPEST OG- e pPriEde sthitte 355! ude,
but are notndt MikB@eOotobliend Askss,00kEOPPEOS ISy, eakrdiovaseular di sease
and hyperl i pidem a. sed £§$e'n. the term "estrogen" includes steroidal
conmpounds haViHy s fF6geP et adt | such as, for exanple, 1713-estradiol,
estrone, .conj ugatrad ueetlr bgeair Pridrartienfi Y¢strogen” 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.
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acetyl chol |§ne ifddYemsRy aﬁoth@nemﬂﬁncﬁrchndeoﬁm&mrcea&@abﬂlbheoﬁf ficiency
and/or rate rEeac T and chol i ne and/ an incre S in the

n
amount of Ch §2‘t°1éflet?fé I EoAPEEERBR. A HRE i3ForBEs 8T FPiThe anount
of enzyne prmﬁnmm)t bedabté et ivagul @hi oniorreatiskein Sk&étd&l@diuxﬂ: step of

the enzyme sof OLlRkl®Dra08h0 ndy 45 RS0 blnd NERIVATRAS oI 854 vati on and
synthetic step of the enzvme'’'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
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CQ2, the uterus is removed through a mdline incision, and a wet uterine

wei ght is
Chem cal

ssue ection: After a one mat | er
todlepekd poser@ixy plaidtyuralosiThg anite¥s |ades thent i at ed. .

X
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determ ned. 17a-ethynyl estradiol is obtained fromSi gm
, St . cdadiisra sl aCanilensas/Giypat1 Db s@asied Hyperl i pi demia Th

bl ood sanples fr ahove .are | owed to,clot_at roomt erature for
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3000 rpm Seroom tdhgesstterel fos Udiems, neddusengn aBaditaiingdr Mannhei

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.
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Di agnostics high performance chol esterol assay. Briefly the cholesterol is
oxi di zed to chol est-4-en-3-one and hydrogen peroxide. The hydrogen
peroxide is then reacted with phenol and 4-am nophenaz@naniary2he4 pr esence
of peroxidase to produce a p-quinone imne dye, which is read
spectrophotenetrically at 500 nm Chol esterol concentration is then

cal cul ated agai nst a standard curve. Thegentire assay is automated using a
Bi omek Aut onat ed Workstation. U erine Eosinophil Peroxidase (EPO Assay The
uteri from above are kept at 4C until time of enzymatic analysis. The
uteri are then honogenized in 50 volunes of 50 MM Tris buffer (pH -- 8.0)
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conmpound. The naxi nal vel ocity of a 15 second interval is determ ned over
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| nhi.bi Itl on O&S@ga@alt%ﬁ 61?tﬁ@gsﬁtﬂ§|d&zdeeﬁhe F‘El@ﬁﬁ.@wﬂvelzahﬂzoﬁaﬁg tged |
general preparation procedure described aboye, the rats are treated daily
for thirty- f?‘\a'/]élctfg %?i‘%%%ntpé?o tarleSf“’n’@ﬂ’cm@?Jmﬁﬂ dugtdoradpi PPRRd by carbon

di oxi de aspcﬂwn@naiyi omeaaui:@ﬁr a?éitdésﬂﬁ'ﬁbeahﬁei‘@iﬁi y-pfu veedaymbig® period is
sufficient to_all AW reduction in g éi% nmeasur ed as
descri bed het&rm lﬁF’tﬁ t??ﬁf%ﬁar s&EFPY Fle, %%ﬁ? T&Fe®tenoved,
di ssect ed frextxﬂheoasttaaemus dandshe, fanddtdentdntisd seceneepeilade expel |l ed

bef ore deter é %@t8%3¥§£t¥§ﬂ fg de@ 8E€ rtt(h(§¥g'£'@b esteogen defi ci ency

associ ated w onple ovarlec rine weight 1Ts routrnely reduced
about 7596irﬁ$u§gy9nséef@c1emqy|&ﬁﬂp@nyte¢h91uheuomnmeaethearpeat@mWJ n 10%

neutr al 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



buffered formalin to allow for subsequent histological analysis. The right
femurs are excised and digitalized X-rays generated and anal yzed by an

i mage anal ysis program (NIH irmage) at the distal netaghyamsary Z0@4 proxi mal
aspect of the tibiae fromthese animals are al so scanned by quantitative
conput ed tonography. In accordance with the above procedures, F-1 or

et hynyl estradiol (EE2) in 20% hydroxypnfopyl P-cyclodextrin are orally
admnistered to test animals. F-1 is also useful in conbination wth
estrogen or gestin. MCF-7 Proliferation Assay MCF-7 br east
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(mai nt enance d Ten ys 27 Jan 08‘%1 riQr to say, MCF-7
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coated char Otin&lsocs.taltn.pneded:ﬂinal (dae\ﬂ/ngwefwe (}m RBB)agassswd-nﬁfb? 'eurrl)l in

| ace of 10% to Ietel t tore i ds - cells are
Iroem)ved fromur%)%% éaﬁté%%gmﬁ 02“‘3‘;?‘%!5“3 e‘TlrI1 }{Pﬁ“&?. onc‘?‘r{;gf:tﬂ’ﬁe( Ca++/ Mg++
free HBSS (presicid twdcéregyh aeamm wg ntue davd tatdjl&tleﬁl HEPES, @ 2 nVEDTA) .

Cel | ' 0_8 0 cells/nm.
Appr ?)xﬂrgt el H%gn&'w cgp%%%& rr%Iscl%ﬁg(' grs glr%ndgé;choquc%ﬁg? Sjb%]f? omér)ﬁ’ cridcul ture
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for 48 hours to.qal low f adherence, an ui libration after transfer.
Serial dilutifrd of *Bri §§£ Cg aetgé'ntf%l gélr%ours

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



prepared in assay nediumand 50 nL transferred to triplicate mcrocultures
foll owed by 50 nmL assay nediumfor a final volunme of 200 nL. After an
additional 48 hours at 370Cin a 5% C02 hum dified i nQibahogry 2004
m crocultures are pulsed with tritiated thymdine (1 uGC/well) for 4
hours. Cultures are termnated by freezing at --70C for 24 hours foll owed
by thawi ng and harvesting of m crocul t?ies using a Skatron Sem autonmatic
Cell Harvester. Sanples are counted by liquid scintillation using a Wall ac
Bet aPl ace (3 counter. DVBA-1nduced Mammary Tunor | nhibition
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groups _and 1 est .or ant
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tunors are neasurd 83ch WeRk P%rld@e28A¥E3 cach 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



menti oned nethod. The treatnent and neasurenents of animals continue for 3
to 5 weeks at which tinme the final areas of the tunors are determ ned. For
each conmpound and -control treatnment, the change in th@7neaary@i04 area is
deternined. Uterine Fibrosis Test Procedures Test 1: Between 3 and 20 women
having uterine fibrosis are admnistered F-1. The anmpbunt of conpound
admnistered is fromO.1 to 1000 ny/day,; and the period of adm nistration
is 3 nonths. The wonen are observed during the period of admnistration,
and up to 3 nonths after discontinuance of administration, for effects on

uterine fibr88Psdogedwith préragdiel pi ot ddiies Peruyeak a3y i Wijrsdion, fexcept
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i npl ant ed i n?%ggﬁg perslstu(")anegfDm W?‘?/ LR PTEE P T Rt 'ﬂ‘s]?ﬁ%tt 8f thexual Iy

mat ur e, castpar'edqnéeelnu:laerp_tmudeanneltemeyemgumeEIsimgelh sescuasmlppl ied to

i nduce growt he..expl ed As8S. J e harvested tunor
{Ha@uré ek rehat onddli antafti on ngir' Srent Tconsi st ng of

cells are cultared in vitro prior ment
F-1 or vehi ceepplied plinddcpygygesth jaf Itémagapbﬂnae@aml%b‘li(mm gnf som8- 16

weeks and i gpkagnt Scr?é%aﬁg@i{@& as}f#ope%atiregrrao Lo PEQud Qf Vltegrgffépn

the time of sacrifice uteri are arvested 0 assess the status of the
organ. to 1mp1antat10n Treatment consisting of F-I or wvehicle 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 te 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.



Test 6: Tissue fromhuman uterine fibroid tunors is harvested and
mai ntai ned, in vitro, as primary non- transformed cul tures. Surgical
speci nens are pushed through a sterile nesh or sieve, @r Jaht®yaod£ly teased
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17(3) : 151- 15¢exaigogncorperabad inngeisrenech are herein incorporated by
reference. Endonetriosis Test Procedures Test 1. Twelve to thirty adult CD
strain female rats are wused as test aninmals. They are divided into three
groups of equal TRYPESLLIOTHE BRI GFQCEFEFBSof all animals is nonitored.
On the day of proestrus, surgery is perforned on each female. Fenmales in
each group have the |eft uterine hor enpved, sectjoned into snall
squares, and tHe SqudFEdvear® t?rb’(fstéﬂ ﬁ‘%‘é‘éFuFBdS%‘fa% ' SsFEES At acent to
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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



in Goups 1 and 2. receive intraperitoneal injections of water for 14 days
whereas animals in Goup 3 receive intraperitoneal injections of 1.0 ng of
F-1 per kilogramof body weight for the same duration27Bahl@w2004 14 days
of treatnment, each female is sacrificed and the endonetrial explants,
adrenal s, remaining uterus, and ovaries, where applicable, are renoved and
prepared for histol ogical exam nation.,Jhe ovaries and adrenals are

wei ghed. Test 2: Twelve to thirty adult strain female rats are wused as
test animals. They are divided into two equal groups. The estrous cycl e of
al | ani nal s §5o%onidperegingaely RO daysofopleoesny yBiroetvgeayinglper f or med on

each female. assl:ﬁﬂﬁilde%o' Bréash %&éﬁv@a\iﬁt}gﬁefﬁfénégleEh?@c@?&’i‘s reymoved,
sectioned into smal| squareS, and the squares are | oose sutured at

various sit &Ry af@én?lt By ohRESac SRLEABE obd Gfpuyaﬁuaey‘eM4 24 1 ow.

Appr oxi mat el yn S S ohebl oML SlUnEe by, 1201 MRl S RIS beReri 185 A0WE 1
receive intraperitqneal _injections of water for 2% days whereas animals in

G oup 2 rece? WeHERhpEPT t PR atameh PRERELAR - ofFﬁll@Wﬁﬁgo?le‘T‘Y%é? ki | ogram

of body weiighdath@itt, heashnPerilictiisOBackoFl 6¥d nthd? khdagsdehet£18at nent ,

each femal e |s sacrificed_and t he endonetri expl ts and adrenal s are
renoved and W& GIHES. aﬁ‘ﬁ adsiabit e F&mﬂﬁﬁéu?ré‘?j “ffg' d; ndTl?:%t?"Eﬁ'}aé’Fsgrovw h.
Estrous cycl®ase arcasuwsiit asesh ikeHicalioAub6ggapith .of EendouRtcydled iaggue are
used to |nduce end nmetriosis in rats and/or rabbits. Femal e aninals at
reproductlve nﬁturl y undergo bil ateral oophorectony, and estrogen is
suppl i ed exogenously thus prOV|d|ng a specific and constant |evel of

hor nbne. Aut us i.al | ant e n erlt um of
50150 ani i R3S BRCOPRINS g LaBHE LR T AL LOWLDE RS dite
ti ssue. Trendumetréonss sin ngptet &addaﬁpuﬂhhhtﬁ-tlﬂ?mpﬂesemdmahweﬂilon

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.



is supplied by gastric | avage on a daily basis for 3-16 weeks, and

i nplants are renoved and neasured for growh or regression. At the tine of
sacrifice, the intact horn of the uterus is harvest ed27 damsseg804t at us of
endonetrium Test 4: Tissue from human endonetrial lesions is inplanted
into the peritoneum of sexually mature, castrated, female, nude m ce.
Exogenous estrogen is supplied to inducgsgrowh of the explanted tissue.
In sonme cases, the harvested endonetrial cells are cultured in vitro prior
to inplantation. Treatnment consisting of F-I_ supplied by astric | avage
on a daily bER§% For T3sFBenEER® hufinh ieRgPRAtsiahriesionsved aaavedstred for

growt h or regheseittaifkdt B8 viiF® Lf p3achlli 66h- R stbenbaakgLhafaest ed to
assess the status of the intact endonetrium 27 January 2004 25 Test 5:

Ti ssue from PEETHEHNFERELPLRF FER I3RS thapvekta Frard LhamRtRI®Red in vitro

as primary nefedd,ans! aneednstblirssedSupaleafr&pasirrensdang Pushed through
a sterile mesh or _ sieve, or_alternately teased apart from surroundi ng
tissue to prodRAVgesPngirotel FellSHERENEHOR Col e L8 BTRaFATIRFHRPY i n nedi a
cont ai ni ng 1YosRtidMcandaaiingi 109 GerRat e6d0int QiidMik . nrREbes pSence and

absence of estrogen ar det er m ned. ||s are_assayed for their ability to
produce conPi thSﬁﬁoﬁ’éﬁ?ewmgﬁé‘fa?c?e%%o‘?%é%ﬁ?ng?’éﬁ/th factors and

gr owt h hor nodetermineidt. r oCelil ¢ uies aarsayvadsessechdior abihety o grddricat | ve
response follow-ng treatnment wt rogestins, GiRH, ,F-1 d yvehicle.

Level s of stéeorrn |:L Rsr 7OH o?%r\({:\éep orag1 dargge%tlésjceésg’s,peodls\/(\aegﬁl 9*?%% %crh:r%rﬁe

whet her i npord gvtowtll hochamact efr stiitece enktumeataaienedsessedtfax  Ti ssue
from 5-25 pat,i IS Wil . S . i I i mer's Di'sease
Estrogens, g‘%‘%%?%%%%ﬁ%@l oﬁeggr%élggﬁl g?%%‘ihﬁ?ﬁ%%@??ﬁt%@ by binding to
estrogen recwmaEsEifiER) GaREcHF-I, and vehicle. Levels of steroid

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 igs a prereguisite 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



reside int
the ERis a
binding to

response el

which culmnates in the activation of appropriate target genes.
ve been identified which aregegulated by estrogen. These

of genes ha
i ncl ude cyt
met abolic e
neur opeptid

O significa
been identi

he cytoplasmof certain cell populations. Ligand activation of

prerequi site for nuclear transport of the conplex where
a 13 base-pair palindromc

DNA consensus se@uencay 884 r ogen

enent, or ERE) begins assenbly of a transcriptional apparatus

oskel etal proteins, neuro- transmtter biosynthetic and

A variety

DEHTER e 58 Sl g R ey (o e R TR e Eissns i ve

genes i ncl udidﬁ:gre\llgﬁfehl:ﬂg&m:tl’br aGe$, Pprelmacidmvedndelutegrnoaiingachtornone.

Emﬁﬂ tggﬂggg%#? rqﬁ@ vogs system ERE-1ike sequences have
p

fi oth of 27 January 2004 26 which

serve

as signaling nol @dFessfwsll laes NGﬁrhaveﬁméem;shomarVQ growte fact or (NGF) ,

brain deriv
wel | as NGF
in' cul ture.

neur ot r ophi
of basal fore

menopause)
experi nment
above) to d
estrogen at
old rats ar
benzoate (O.

RS GEOMN LAGAL LBPNGE) 5o a0 gyt Ot EopI 3. BN

ave een S rono
Hastiud atpdstitatidd t&lh?atlni:éracrmqnﬁ besweonseped ieapiins

as

e surV|va ‘of “cho |nerg|c neur ons

0 20BILEOUENS B AERE AN Pt RUE RPN AIGasur i vl

re ra|n neur ons geherate In el ner

B ceRRY I LR & 1iGida1l 08840 1de98 REYEANSn ddedfld ow ng

sease) then
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IS conducted jn ovariectomzed rats (prepared _as described

gediGilgBCY hexishisy (agr pEFRE BENIRGUSE) f FaY ereisr HathfedR B- |

10%@fagttﬂg@g@ﬂqu%@rGSSIOn in varlous brain reglons Si x
e doseg ily with subcutaneous inj ectlgn of estradi,o
03 ﬂﬁ ﬁg? igwlqﬂ,eggﬁrep%nt is conducted in ovariectomized

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.

and
" week



(control). After five weeks of treatnent, animals are sacrificed and their
brai ns renoved and hi ppocanpi collected by mcrodissection. The hi ppocanpi
are fast frozen in. liquid nitrogen and stored at -70C27TDahadry R i s
prepared from pooled tissue fromthe appropriate treatnment and control
groups and reverse transcribed using a 3" oligonucleotide prinmer which is
sel ected for specific niRNA (poly-A+) popul ations. Polynerase chain
reactions (PCR) are carried out in a cocktail consisting of: random5

ol i gonucl eoti des (10 base-pairs in length; total of 150), reaction buffer,
Tag pol yner ase, dﬁﬁaaﬁ3deT€F’C¢ﬁiuntbﬂ©nrUanSEetngqﬂification t he
reacti on products I e z ASHAL 6 e d and
exposed to X-ra § m aTﬁesréé n%%A%ngn d@@éﬁi%%ﬁ%%g% ngﬂé%g ared
bet ween treaFﬁEﬁ%cﬁ¥%ﬁb§heE?98aﬁﬁgﬂyt?b@@m97tLB%9QﬁlWﬂIcqmﬁeeéﬁpﬁﬁ%tlon with
Estrogen Per bssafith {5 i fRNopaUsdp \0ITeA rehl 801k deiddhonsDBetr6&oh Acenent

therapy (HRT) Lo C e i sequences iated wiwth the drop in
circulating %n ogé%gﬁg%gg g%% Ef%éhl% 01 Feat oﬁﬁfigéﬁes However, HRT

has been as3&ePatatdywihh |h@¢3@%®aﬁ rrl§il<c§ of eertaim C@@@@éﬁslnﬂbﬂlmgtg
uterine and bteaste eaiaceteaEtlcatfﬁsézbe Rl QXL 0od NemfIQRIddNghi on with HRT to

i nhibit these rtsk on Wth an Aronmatase inhibitor
By definitioh® t$ﬁ5 égﬁ g'%‘ﬁ’ggﬁ%h%g E% ‘are not functioning.

Her only source of estrogen is through conversion of adrenal androgens to

estrogens by the wzyrer- @rpﬁmé@%%nc\e%ﬁhwtéhf&w&dﬁte%i @Hﬁ{@itéz} ssues
(including fat, nuscle st .tunor rugs hat

i nhi bi t aronatas§3(§kgﬁﬁt5§%ﬁtrﬁHQMQﬁﬁfé?sd%EI%nQPﬁ noBaPREh O woman
of circul at i &ge ity dyertiésirpgeMerdepliyvatiore bf resarsgeh asotmrcasﬁl

i nhibition i&@aRidRe baNkdrenal 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.



treatnment option for patients with netastatic breast cancer. During
therapy with an aromatase inhibitor, lack of «circulating estrogen nmay
cause negative, unintended side- effects, for exanpl e @7 Jaauamn200pi d

| evels. F-1 may be enployed to inhibit these negative effects. Use of F-I
in Conjunction with a LHRH Anal ogue Continuous exposure to a LHRH
(luteni zi ng hornone rel easi ng hornone) apal ogue i nhibits estrogen
production in the prenenopausal wonmen by desensitizing the pituitary

gl and, which then_no |onger_stinulates th aries to produce estrogen.
The cli ni cal effé8¥¥§¥5%éEh%8¥%£545%5¥ﬁ£§§%§ﬁﬁiiﬁﬁich is reversible upon
cessation of the itHRH kawahoghe: dadiangst befapying tfran bRHeanal-ogue, | ack
of circulati.ng estrogen_na ause negative, unintended side- effects, for
exanpl e on sEFOTIT gIdd BVERELEEY SHAII6E. LENPH ofec 10 T PbFL SEHEGES
negati ve eff gotshe 2vpacaapys 200h 2hdinc heashhghdowet peafirsAcetiyé Chol i ne |t
s known thal, patlents SULLepEng JIomphIRel PL S, diseasg haye g mrked!y
smal I er | evel™of " ¢ho inérgic neurons 1N Pﬁegﬁlppocanpusppﬁan th2i r

non- Al zhei neripesr S:heTpgogpesgiessioss liossenbry host alpmliitieegienateinons

appears 10 HhT{0lsd B REROE eSSty S d @3SubflcTEARE Yol GAGRI Eh¥ ecduncti on
in these patients. It 1s thought that onée reason For the decline of these
neurons is t@&ecligys ofr thesrcagepiurict tbe lo#stde drapessednEwiction acetyl
choline. Theotevel fieehybaholdNe Jddatd1NeHsPMLd s basically deternined by
where the equilibriumbetween its bio- Synthesis and bio-degradation |ies.
The enzyne chol i &e d&¥ey pF FRTetadeLiCRATY & sngriamariis| Yapespbhgi bl e for
its  synthesgstangmeeby ¢heltd naastRfasentAhBedited tiss gegradation. In

the order to determine F-]'s effect on | evels of .
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.



ChAT, the follow ng experinment is perforned: Follow ng the general rat
preparation procedure described above, 40 rats are dosed daily by

subcut aneous injection or oral gavage wth F-1 at 3 n@Fkighcay 2064 a vehicl e
containing 10% cyclodextrin, estradiol benzoate at 0.03 or 0.3 ng/kg/day,
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reference. 27 January 2004, 29 As ex ected T Ievels
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acetyl chol i ne b? g%é&%gﬂiyf%s;ln radation Via inhibition of AChE. “Beni gn
Prostatic Herplasia (BPH) For background on the lIink between estrogen
action and treabitm ms%@mp@f—@ﬁ@he(ga{}ci nonma, see PCT Application

No. WO 98/07274, Tntern nal Publi atlon te ber 15 .1998. .1 n the
experi nents descri bchPrbZ’FS TS G b ety BIF%tlweefl Otrr? o A0 25

rogen
receptors in seveeatmdnimah Wfbsmét pProstegrcerragabmal |‘~’rﬁ§sPC‘§ @Ldllaat:e@?

Lysates of the kB‘C% 9@9"04?7@;“@:1?&1%3&1‘6%@ ]ﬂfﬁsﬂcﬁt‘.i&l Date: October 15,

1998.

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 pelletgd 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



cancer cell lines are prepared in a TEG nedi um conprising 50 nM TrisHC1L pH
7.4, 1.5 mM et hyl enedi am ne tetraacetic acid (EDTA) 0.4 M KCl, 10%
glycerol, 0.5 nM 2-ME, and 10 nmM sodi um nol ybdat e furt R&dacwary 2004 ng t he ,
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further added (TEGRL B 5,2 DI804BE: 200630, LLUIEd [ 20uM 1 TECD

from whi ch 0 seria ions™ are are pérformed in
round- bot t orﬁpepxilfyipr ebyieitey rﬁocrloghammelj nDuH'qrr.tI -Neat Engiamcbweid]&arliach

wel |l receiv mL ' t ctivity
60. 1 O/mmFB%S%BangLIe%\}E#E and 1I{Iuc egré t(OQ' 11é[?/%@ corﬁ&%ﬁ'{é (% cold

conpetitot trdbt éon@ld)uﬂn TFGS?QI, anM f051mnmr1n‘®mtlandf<bnl 3 owrn?g:asncubatl on-
for 5 mnutesg shaki 0 ine | ysate. Plates
are |ncubat faotF tﬁnoﬁﬁasklé’tg%g% F“g‘e?gbﬁ& F)V%F%lzreiaiﬁenjt YHEUext r an- coat ed
charcoal (DCQO) ip1addgdatd 8RGDatWAl Fof 024 WNRA-DULVLIET LESSRAKIAG for 8

m nutes at 4C. The @El ates are then centrifuged at 1500 x_G for 10 m nutes

at 4C. Supérifgt &0 eLnaf @%&W?Sﬁ%ﬁc@%%% APECh #F e3qd% tPERGEL yr ene
m cropl ate a&rns%msb&égwreu@%%tlgnghapl@ 28l lgag; M eobela Medel 14450

counter. oactlivit
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
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31 cells Viaah86ndhi QP ahY1 R REES el s MYoRGHY PJrimdry BEhér siievot al
event. This de nova process is imn contrast to the netastasis,

col oni zat i ort© dewspPEabiPRe of al ready transformed or malignant cells from

the primary tunmn giel-8oh WIMEWd AGAhLOPErt AePRIS 3N MBfi 8edb1di0iRAr ti cul ar
ri sk of devel oping breast cancer is one who may devel op de novo breast

cancer, haPiRRssvicaBheE bY W HNC BAY of YRR St MoVal PEeat heraficS&ase

above nor malhdd $l6 cdNdeib® U@ en oNagf ackl 3WIRSILS a0f of Nawd NG dage
di sease. The greatest risk factaor on&rlbutln to the deve] opnent of

breast carciHEHE POTR2betsHral2 ¥8r Pas GreGH e Ayt PeRPsHe i sease, or
an earlier agsudmgente @fseddie diTheageeasyen difsk tfaksorncotE Baitdmg th no
Syggggg? of tété%ep&ggg ggﬁeg¥“g%h%2egggkcggggﬁgﬁé %sfgnbg sg%éﬁ q%t%&ythe
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.



I nduction of manmary tunors in rats by adm nistration of the carcinogen
N-nitroso-N-nethylurea is a well--accepted aninmal nodel for the study of
breast cancer and has been found suitable for anal yzi 29 Jahnaarg0@tt of
chenopreventive agents. In two separate studies, 55-day old fenal e
Sprague- Dawl ey rats are given an intravenous (Study 1) or intraperitoneal
(Study 2) dose of 50 ng of N-nitroso-N-,yethylurea per kilogram of body

wei ght one week prior to feeding ad I,i30|tuma diet into which varying
amounts of F-I, (2)-2-[4-(1, 2-diphenyl-1-Dbutenyl)phenoxy]-N, N

di met hyl et hanam Retbasgee (¢dlzoxicidefobaselderore edhttoalicate addd ended. I n St udy
1, the diet A e f f di ) f_di,et nsl at es

i nto roughl 3‘;%1 n%?r gﬁ?ep%g%a[e%géégo%t%gé 1%81551%&”%%%%8%?%}% 15%1% t he test
ani mal s. | n @tigdys2areheackidtiaef déses UhinGensweRksahdt@ds 1ngkg of diet
translates r [ oA, esufd sl arel .03 ng/ kg of
body wei ght e}&%?ﬁ!{eﬁg ?%g}tcgam mﬁ??zgﬂéanuarﬂéf 54C§5f%5%%&52%}3@0bserved for
evi dence of Wegghert ptamatersy- wei ghed and pal pated for tunor formation once
a week. The animals are sacrificed after thirteen weeks (Study 1) or

ei ghteen weeks (Study 2) and tunors are confirnmed and weighed at autopsy.
-Fornul ations The term "phar maceuFPERLIAEHONE ysed herein as an adjective
nmeans substanti althy pehn deliRir@laiceus: €81 ¢ Riher @GRl BBtei@®lan By
"phar maceut i Ccﬁl formulation" it is, neant the _carrier, diluyent, excipients
and active FRGFEIVENMETS ArOSHRtEBHPAITBESHEERTEARS ot NS ngredi ents  of
t he fornul atdeefipiand mahmalel etegr FpHark@cd e deacitprRilacider aaf is

meant 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.



F-1 is preferably fornulated prior to adm nistration. The selection of the
formul ati on shoul d be decided by the attending physician taking into

consi derations the sane factors involved with determ 27dgntdre 20064 ecti ve
amount. The total active ingredients in such fornulations conprises from
0.1%to 99.9% by weight of the fornulation. Preferably, no nore than two
active ingredients are contained in sagg fornulation. That is, it is
preferred to formulate F-1 with a second active ingredient selected from
an estrogen, progestin, aromatase inhibitor, LHRH anal ogue and AChE

i nhi bitor. Mst pPeiwracshtispduFarpontipnns fosbiswherentFan ifon he sol e

active ingredient .. Phar masutkeat ; Lo matiangrat: i Beai&iaNtod RYGOL i on

;
are prepared by procedures known in the art using well known and readily
avai | abl e i ngaEEPBAt BO1HGIONEX a APFRET FLANS .o SUFRLNS 4PBFIe, OO reWH SE@REr nat i on

Wi th an eStrggeﬁelpr%essééﬂ,leaFgﬂéééé%ﬂi@H RirkOrecbiibd @nalpgue or an AChE
i nhi bitor conpound, are formulated wth comon excipjents, diluents, or

carriers, and™sfiRbebnRyicablet ¥se chiyuIteridgs et ne °%ol uti ons,

i nj ectabl es, sa8pessl Sns POWBRKDLeINGE L8 daike s2érd B8 Uadyeadi04ndBnon-
Phar naceuti cal conpositions of li_ﬁhl s invention for ar ent er al

admi ni strat i GAUEBHPrFIEF & Sri AL LIFREDUS UV ERSEA- CAqY ST HGHAE,
di sper si ons, wauspensSh¥elisn1oafi callussl DS, solatival | eBBasd B igd visdwdgEsciwhi ch

are reconstituted i di at el riof. ta use.into steril scol tiong or
Slspenst ons. “ExEHYFEETDT FErRYABRE ShErth o ERJYA6ERY hTE At e 508
carriers, dikheniskesplarehtssaioablehhictiesdsnethedeof wataretailysiodllegi cal
saline sol utign.,ethanal,, pohyol sdsuefi s gl voerol. orony gneyolycol
pol y(et.hyl ene™gl'ycorl ), "and é Ti el), and Sui tabl'e m Xtures ther eof,
veget abl e oi kshyl sebértas. olfreeeni f)yidiny iisj seiabionet gdivic eemimeills, such as
et hyl OleatebyPEHQeﬁsgldg %%5¥ih§ ﬂ&%éﬁfﬁﬂ%eguckoésefé%&ﬂﬂ%n, 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



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 23 Jaoudrgi2004dj uvant s
such as preservatives, wetting agents, enul sifying agents, and dispersing
agents. Prevention of the action of mcroorganisns is ensured by the

i nclusion of antibacterial and antifugggl agents, for exanple, paraben,

chl orobut anol, phenol sorbic acid, and the like. It may al so be desirable
to include isotonic agents such as sugars, sodiumchloride, and the like.
Prol onged abselyptilartyof thaj eetalife absorpuliani ohsthmyrve Bepeghs wbwut by

t he inclusiogtgféggqusdigg%fﬁkggLay absorption such as al um num
nonost ear at e an gelatin. In sone cases, in order to prolong the effect of

the drug, it is Jgsictable tderltdwiommudpsbensioh Hfl ve @rdg PYol | ow ng

subcut aneous s Qfni Y mw&gﬂééés&ﬁ@at @Ry 385 SofBh P Agconp! i shed by the
use of a liquid suspension o crystalline material of | ow water solubility

or by di ssoPifdRpr@dabdeprly TRy Richr 8§ Paluhlasiticvékiéle. In the case of
t he subcut angQUs(Alydol Fagdsel] AogdlivRelk0oBs Oia@cié‘%laegi}r_@@lf@rﬁ@ﬂd’l' ng a
formof the drug with |low water 27 January 2004 34 solubility, the rate of
absor pti on oPPbhelFthgegepehbs Apbrolyt §akliydrifes)i Sbsegt Mokeridt®ct-abl e
"]gepﬁt " df or muﬂuedﬂb_tw:cs;a Gfesgribllaéd emlmma ayt.fﬁmégoérgiilrﬂ'gclhgeﬁ_cané&aa&ﬁﬂ Jgmtrices
of the drug in i odegr adabl e. p ers _suych, as, po ctic aci

ol y (g1 yeol WP sy POLBG i S Tater bR O CEoabrRELe B,
(orthoest er spoliaret pabjoyadhyidid desk bliedeugateidaales can ki ch are descri bed
in the art. é%§¥¥§yln upon the ratio of drug to polyner and the

characteristics of 'thé particular polyner enployed, the rate of drug
rel ease can be Injectable formulations are sterilized, for example, by

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



controlled. Injectable fornulations are sterilized, for exanple, by
filtration through bacterial-retaining filters, or by presterilization of
t he conponents of the m xture prior to their adm xtur@7 Jentdrg20@ the tine
of manufacture or just prior to admnistration (as in the exanple of a
dual chanber syringe package). Solid dosage forns for oral adm nistration
include capsules, tablets, pills, powdgys, and granules. In such solid
dosage forns, F-1 is mxed with at |east one inert, pharmaceutical carrier

such as sodiumcitrate, or_dical cium phosphate, and/ or (a) fillers or
ext enders sGdRYas2RY atOhd¥Priganas sSEHe|aRlitTdCl aERbSEUBNEE RS e,

manni tol , apgghbkiGhCstatiade, (Bblba%ﬂg{eaﬂ@rlbﬁesgwc@ﬁs), sodium

car boxynet hﬁl -cellulose and other cellul ose derivatives, alginates,

gel atin, PYEVE n§H bR 0! PRANEY TR dS 4R -ac AR ghe (gsqy@fect ants  such
as glycer oI Cabdﬂllésbsltﬂﬂ:ﬂ@t&t bAE BUEIE S tHlloasgagabrmagaf a1 Ci um

car bonat e, sod qQnate, potato or tapioca starch, alginic acid,
silicates affg® é%&ﬁﬂgnaﬁs t%e) noisturizing agents such as glycerol :

(f) solution regalﬂi I’tgm@@eﬁltiioﬁswdﬂf as giatidffd ﬁypégt)la}?.bitﬁcptdoﬁ@rlse

accel erating, agenis such _as nar.y_.anmoni um conp . wetting

agent s suchgléls ge{[ylmalst? ﬁ r‘é}l% %aﬁlr’il cﬁ'gﬁgl?ﬁa?%%%g é(}‘ic)l%&SEB?bents

such as kaokhnohaas lmerttcse tae 2¢10 ameidrigi?@@dedblatayeigind (j) |ubricants

such as tal t tearate, solid poly(ethylene
SETLEpnal SARbEe, MROOAR Sl he. case

gl ycol s), urés thereof. In the case of
capsul es, tabl et%oib;tﬂj QmSIat-Ig fotmes cmg:slg@s‘ Geiml.ety . aftsayeent at:ia@smééeri ng

agent's. Sol bel1 FOTIRP 1019 00 odn SA1Ud Ao E)é% 3004 9l8 Hog€orthe fill in
soft or hard gel at1 n capsul es usi ng exclpie as l'a tose as well as
hi gh nol ecufhel %@,iﬁqh as enteric coatings or other coatlngs 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.



pol y(et hyl ene glycols) -and the like. Solid dosage forns such as tablets,
dragees, capsules, pills and granules can also be prepared wth coatings
or shells such as enteric coatings or other coatings ®&lJankarp@004in the
pharmaceutical fornulating 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 exanple, ag¢d soluble coatings for release of
the active ingredient(s) in the stomach, or base soluble coatings for

rel ease of the active ingredient(s) in the intestinal tract. The active

i ngredi ent (s) maypeslidesbnertebdneassul bhed Layid oxedt Apredlatiewse

coating, W it Do ¢ 00ARS UBRAGI0uIRCE RN 106 BqBRLL of capsul e

formul ation. Liqui osage forms for oral admnistration of F-1 i ncl ude
sol uti on, eﬁﬁW@ﬁéﬁylngu@?ﬁwﬁyﬁﬂﬁ§d1§9raﬁgnﬁﬁmia%ﬂlﬁme@§enﬂﬂgaddlt|on to the

active coanﬁEgyd§&nblqgh@ pgfyuyihgth @ﬁtgay include inert diluents comonly
used in the art such as water or phar maceuti cal sol vents,

sol ubi | i zi ng ageﬁﬁguéﬁds%ﬁﬁﬁﬂﬁﬁqqerénsﬁéﬁl%%PQHqﬂm%ﬁe acti®er opanol , et hyl

car bonat e, Q&@&bdﬁ%ﬁt@é?:mﬁemﬁﬂtaahcQh@bendﬂ@ﬁ@@enh%néaaheasprOpy|ene
glycol, 1,3-b tylgne 8|XCO| di.me f ormam de, i in rticular,
cot t onseed, atft S?ﬁﬁ??ryaeﬁ' °BP%§e3p?§¥ﬂﬁ¥Eth¥ §7€e% Wl sy,
gl ycerol, teia abwi&eéuréstrews akdehebrypodylaidWeanelgbycodBniduat ty acid
esters of sorQ@% m Xt yr es the%eof. 27 Januar% éo 4 36 B i des inert
di l uents, HSFBXB X HG lﬂﬂ%ﬁflﬁ &Y 8§l i néftd r%ﬁﬁ?? ‘s such as

wet ti ng agerts] mienukssfyhergeaind suspendi ng agents, and sweet eni ng,

flavoring, and peg kﬁg&f&&&%ﬁf é% r% Ayh do S USRENSY nai“ ﬁ&%%%éé%&é%% the

active |ngred|en? ain suspendlng agents suc
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.



et hoxyl ated i sostearyl al cohols, polyoxyethylene sorbitol and sorbitan
esters, mcrocrystalline cellulose, alum num netahydroxide, bentonite
clay, agar-agar, and tragacanth, and mixtures thereof 27Qanpgicbdpns for
rectal or intravaginal admnistration are prepared by mxing F-1 with
suitable non-irritating excipients such as cocoa butter, polyethylene

gl ycol or any suppository wax which is solid at roomtenperature, but
l'iquid at body tenmperature and therefore nelt in the rectum or vaginal
cavity to rel ease the active conmponent(s). The conpounds are dissolved in
the nmelted wax, flinemédllewong Heormgdsitied shamelesaardealildwetdraoitar den into
the finishe sLt.ar o] i - -?Hﬁ I e _adpi ni in the
f or m of Iipgggﬁg%g% E%giﬁoirégggﬁ?%: goa?%+l ipé%éﬁg) aPZ g%%é?%%%%gﬁerived
from phosphghigsitdener ot her |ipid substances. Lipososone fornul ations are

formed by nono- or nultilanellar hydrated |iquid crystals which are
di spersed in an aqueous nedium_ Any non-toxic, pharmaceutical, and
met abol i zab|EoWNdiRdioRahafFRLATLY ERRERYES | posones can be used. The present

conpositions in |iposonme formcan contain, in addition to F- I,
stabilizers—excipients preservatives and the like The preferred |ipids

are phosphol i pHasdagelatisl FIRESHASEI 858 chol i Rntdteci(Fay aapsulpt h nat ur al
phosp p I

and synt heti c. Nbghg#ﬁrggruggﬁgﬁﬁukli posonmes are know in the art as
descri bed, for exanmple, in_Prescott, Ed., Methods in Cell Biology, Volune

X'V, Acadenic Pre<Elog@uavirgreqient (1976), p. 33 et seq. 27 January 2004

37 The follgmmg Tornmulati on exanples are i1Tustgativeggyll y and are not
intended to Iini% tgg scope of the present inventéon. ggg'wulation 1

Gel atin Capsififés -
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:



Hard gel atin capsules are Quantity (ng/capsule) prepared using the
foldowng: Ingredient F-1 0.1 - 1000 Starch, NF O -- 650 Starch flowable
powder 0 - 650 Silicone fluid 350 centistokes 0 - 15 Bhrejahosspdoasi on above
may be changed in conpliance with the reasonable variations provided. A
tablet fornulation is prepared using the ingredients below Fornulation 2:
Tablets Ingredient Quantity (ng/tablet)qf-12.5- 1000 Cel | ul ose,

m crocrystal | i ne200- 650 Silicon dioxide, fumedl0- 650 Stearate aci d5- 15
The conponents_are blended and conpressed to formtablets. Fornulation 3:

Tabl et s cont ai ni ng appgorftetel y 10 and 50uamrg‘st,y_resp@ciiliw5¢tt}y, of F-I may
(ol € bl et ) (mm/ 1 bl ety F-111 356, % Lact ol SARrarbus [P LIS Lact ose
Spray Dried Bpé&cial 44.2' 32. 0 Povi donell. 0131D- Pol yslor bab®-B02. 52. 6- -
St oar at o1, S1ECRPEs aRHYAERET STl seo 0T00 | | 2ee © Nagnestum
Lactose Spray Dried Special 4a4.2 32.0
Povidone 11.0 13.0
Polysorbate 80 ' 2.5 2.6 .
Cfosspovidone (Inside) 6.25 6.24
Crosspovidoné (Outside) ’ 6.25 6.5
Magnesium Stearate 1.5 1.7
Microcrystalline Cellulose 0.0 13.0
(Outside)

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-I, starch, and cellulose are passed through a No. 45 mesh
U.S5. sieve and mixed thoroughly. The solution of
polyvinylpyrrolidone is mixed with the resultant powders

which are then passed through a Neo. 14 mesh U.S. sieve. The

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



(Qutside) The conponents are bl ended and conpressed to formtablets.
Alternatively, tablets each containing 2.5 - 1000 ng of F-I are nade up as
follows: Formulation 4: Tablets Ingredient Quantity (ng7tiablay o641 25- 1000
Starch45 Cel | ul ose, m crocrystalline35 Polyvinyl pyrrolidoned4 (as 10%
solution in water) Sodi um carboxynethyl cellulose 4.5 Magnesium stearate
0.5 Talc 1 F-1, starch, and cellul ose age passed through a No. 45 nesh

U. S. sieve and m xed thoroughly. The solution of polyvinylpyrrolidone is

m xed with the resultant powders which are then passed through a No. 14
nmesh U.S. si 8bECudihe® Njy-ad§l B&sB oV pf odiicde - ar Bhelrsedium csgbesymatiay bassed
27 January 2Q04r39, thdpiah ua B'@eaﬁ@tém%@ldutac’lcs'ﬁﬁ’@noﬂ%@ySBQEHga

car boxymnet hyI starch, magnesium stearate, and talc, previ ously passed
through a No*h8e@h & Ng-e¥8, Uafe %%@Fﬁfa@éédtkl%nt?@?ﬁzmult@ gvRTehes af t er

m xing, are ﬁﬁﬂ@lﬁﬁ%ﬁﬂaxo&lﬁlhéw&l"e nRfipreesta oyiLlwhiakl ahsnifspsensi ons
each containin 1000 ng of nedicament per 5 nml dose are nmade as

fol |l ows: For}ﬁjgﬁ‘? W]? Ssuspensi ons I ngredient F-1 Sodi um car boxynet hyl
cel lul ose Syrup Bedsrwisdonei dasielebritiining 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:



Flavor Color Purified water to Quantity (ng/5 m) 0.1 -- 1000 ng 50 ny
1.25nmg 0.10 L qg.v. qg.v. 5 nL The nedi canent is passed through a No.
45 nmesh U.S. sieve and mxed to forma and color sti2fdamgry 2004 the

sodi um car boxynet hyl cellul ose and syrup snooth paste. The benzoic acid
solution, flavor, are diluted wth sone of the water and added, wth
Sufficient water is then added to produgg the required volume. An aerosol
solution is prepared follow ng ingredients: containing the 27 January 2004
40 Fornul ation 6:. Aerosal IlngredientQuantity (% by weight) F-10.25

Et hanol 25. 75-SFBAA 51095 655 LeHPHodi f 1 uor omet hane) 70.00 F-1 is mixed with
et hanol and the m xture added to a portion

Ingredient ‘ Quantity {% by
weight)
F-T 0.25
Ethanol 25.75
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:



of the propellant 22, cooled to 30C, and transferred to a filling device.
The required anobunt is then fed to a stainless steel container and dil uted
with the remaining propellant. The valve units are thenJahidredods the
cont ai ner. Suppositories are prepared as follows: Formulation 7:
Suppositories Ingredient Quantity(ng/suppository) F-1250 Saturated fatty
acid 2,000 glycerides F-1 is passed thréugh a No. 60 nesh U S. sieve and
suspended in the saturated fatty acid glycerides previously nelted using
the mnimal necessary heat. The nmixture is then poured into a suppository
mol d of nomi Redmiadicaplci t IntaayengusoRedutborool . An i ntravenous
formulation is prepared as follows: 27 January 2004 41 Formul ation 8:

I ntravenous_Solution Ingredient F-1 Isotonic saline Quantity 25 ng 11000
mL The sol ution of thdraredéenngredi ents is intrave@oastity admi nistered to
a patient a

treg rateof—about——ntper —mmuter—27 Januygry ;2004 42—
Fornulat|0n~% Conbi nation Capsule | |ngredient Cuantlty ?ng/capsule)
Isotonic saline 00

f

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

minute.



F-1 Premarin Avicel pH 101 Starch 1500 Silicon oil Tween 80

Cab-O-Si| Fornul ation 10: Conbi nation
0.25 Ingredient Quantity (ng/capsule) F
101 82.50 Starch 1500 90 Silicon Al
Combi nation Tabl et 1ngredientQuantity (
Starch NF50 Povi done, K29--326 Avicel p
Crospovi done XL102.50 Magnesi um St ear at

Formulation 9:

50 150 117.50 2 0.50

Capsul e 11
pH

- 50 Nor et hyl 2@daatary 208%i ce

2 Tween 80 0.50 Fornmulation 11:
[capsule) F-150 Premarinl Corn
10141.50 Avicel pH 102136.50

€0.50 Cab-O Sil 0.50 27 January 2004

Combination Capsule I

Ingredient Quantity {(mg/capsule)

F-I S0

- 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 102 136.50
Crospovidone XL10 2.50
Magnesium Stearate 0.50
Cab-0-5il 0.50




43 Dosage The specific dose of F-1 admnistered according to this
invention is determned by the particular circunstances surrounding each
situation. These circunstances include, the route of R@nianuaiya0d4on, the
prior nedical history of the recipient, the.pathological condition or
synptom being treated, the severity of the condition/synptom being
treated, and the age and sex of the rec#pient. Generally, an effective

m nimum dai ly dose of F-1 is about 1, 5, 10, 15, or 20 ng. Typically, an
effective maxinmum dose is about 800, 100, 60, 50, or 40 ng. Mbst
typically, the dose ranges between 15 ng and 60 ng. The exact dose may be
determ ned, in accordance with the stpdaed practice in the nedical arts

of "dose titrating" the recipient; that 15, initially adm.nistering a | ow
dose of the conp%%cﬁpe&ﬁélijr‘é‘a%%ﬂ@ B1fc rEREPAGLEIRE &L TEATPI tPhENIesi red

t herapeuti c eh{@etids iebgecvedi nd thougle bhraBybEsNasiessaikyaheegdose titrate
the recipient with respect to the conbipation,therapies discussed above,
ypi cal _dbseS ETORHTED St SUPRHE Tt haPeSPnaHr TS JArkes SBCLBRF ows.

et hynyl estropgenrgitdbi a0mddi st iayt),, thespr oo mddid hiBrdbyngf day),

o/ day) - medFBRyISgEerEr ohpe (e Higiagnannral il SN RBAVE SenS © 10 0
mg/ day), nonetéateltonthe( 8eferity OFf myjedaphdi ahbmogpyiteni tei(@50- 1250

102, P ELAPL 500 QU TP (5)-qlonbaro € (125 1 o2y,

mg once a day), fGemmestlage &250f 8250 vegmpaimyeefaiiy efoseablfyF-~250s ng t wi ce
goser in (3 TEbE e Ronthe, o p0, HeE DoAY Er T e cbE e N b ee
nmont hs) and RFxJanualope2dggqabout 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



44 | euprolide (3-15 ng/nonth, preferably 3.75-7.5 ng once every nonth).
Route of admnistration F-1 can be admnistered by a variety of routes
including oral, rectal, transdermal, subcutaneus, i nt2avenaarg 2004

i ntramuscul ar, and intranasal. The nethod of adm nistration of each
estrogen and progestin-based agent is consistent with that which is known
inthe art. F-1, alone or in combinativh with estrogen, progestin, or an
AChE inhibitor generally will be adm nistered in a convenient

formul ation., The phar eutical conposition f IS .-l pvention ma be
adninisteredl?%PﬁéigéﬁgqgﬁggoT?&ﬂpé%gﬁng gk?ﬁg%E? %ﬂz;EF'QCQ?S?n %w%géiy Swi ne
and the |ikeyorttbdl.ly, rectally, intravaginally, parenterally, topically,
bucally or sublingually, or nasally. The term "parenteral adm nistration”
refers herein to nodes of administration_ which include intravenous,

i ntramuscul ar, intraperitoneaReutenet adnigdgirationeyt aneous, or
intraarticul ar inj-acthanperadahiditteena Mde/tanddy of Aduatesstration. For
the majority, of. the nmethods of the present jnvention, F-1 is admnistered

cont i nuous! yIRFWHRE P5aks (T lgaitrongreraly (BPaEaREETed to deliver an

ef fective ammtrdvediouk; | itordtesddeirpi end. ikdedrieall .t hehapyetyd oFspecial ly

be useful in he .treatent of quon%trigsls Q% Iﬂgy ge gﬁege$cuggl ~€uring
pai nful at t sXRETHE HERE AT sSRAECT BF S RESLast O OESCEMBS PR i may be
limted to shordongibkténhowttis)tlat ehvahsis dhiow rig mwhdi aat. priocedur es such
as angioplagighe %L iﬁnggéﬁié§¥¥%ﬁ4ﬁi@ﬁ géé%égen, 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.



Crystal line 6-.hydrpxy-3-(4-.[2-(piperidin-1-
yl-) et hoxy] phenoxy) - 2- ( 4- met hoxyphenyl ) benzo[ b] t hi ophene hydrochl ori de
hydrate (F-r) having an X-ray diffraction patterri whpgQangpypooses the
foll owing 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; when obtained from acopper. ' radiation source (CuKa
='#.54056 A) 2:. A pharnaceuti cal f ormulggtion conprising the crystallihe
conpound of Clainil one or nore pharnaceutical carriers, diluents, or
exci pients; . and. optionally estrogen, optionally progestin, optionally an
ar omat ase inhibitor, optionally an LHRH anal ogue and optionally an acetyl
chol i ne eéterase (ACNE) inhibitor. 3. The fornulation of Claim2 which
conprises the stal i ne conpound of Claim1l; one or nore pharnaceuti cal
carriers, diluent G P1§XC|p|ents and estrogen. :4. The. formul ation of
Claim 2 mhich conprises the crystalline conpound of claim1; one or nore

phar maceuti cal arri. zuents exc ents and progestin. 5. The.
formul ati on of C](iél m. ‘é%jieJilﬁlet ﬁe’h}fgﬁﬁ 4 1 2<@igerddinrdm t he group

consi sting qﬂJmﬁb@k&thembxy)42«i4—methoi§pméhgﬂyhkﬁ56{ﬁqauabyhggg4 46 The
formul ati on 0 | s;the c alline ound of 'd.aim
1; one or lgdrgﬁgl?%(l:%%\?i é}iaq: gg% glgawcﬁq L?é%:?é T {1 déf%?‘”ng'éh‘?%- and an
AChE i nhi bi tpwtte“r‘hewnmmwcaapxarse@f thb k6 BARRIP igbalide »%CbEio'éihllbi Hor is

selected fromthe oup -coensi sting of: .physostigm ne.salicylate, tacrine
hydr.ochl ori-d8-2and -‘éi Pez L6 . Py#0 Gh|16r.3dé0 - 28, aﬂcﬂemicﬁ ntdl.20 an 26; Cl ai m 2

whi ch conpr igges Bﬂealﬁéafsﬁgh{ EHQOQBQP%:Q od 2 Quri: gg'éﬁ';ﬂ%ﬂg‘g‘fﬁﬁd@'ebti n.

phar maceutical ‘carriers uents, ex0|p|ents
9. The conpound of Claim1 for- |nh|b|t|ng a

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

P

carriers, dlluents, or excipients; and pragestin.
" 5. ‘The fofmuiation of Claim 4 wherein the progestin
:15 selected from the group con31st1ng of norethylnodrel and

norethindrone.



pat hol ogi cal condition selected fromthe group. consisting of: uterine
fibrosis, endonetriosis, aortal snooth nuscle <cell proliferation,
restenosi s, breast cancer, uterine cancer, prostatic eaglesiaryet gn
prostatic hyperplasia, bone |o0ss. osteoporosis, cardiovascul ar di sease,
hyperlipidem a, OCNS disorders, and Al zheiner's disease. :10.. The conpound
of Caim9 for inhibiting breast cancer46ll. The-.conpound of C aim 10
wherein the node of inhibition. is prophylactic. 1.2. The conpound of
Caim9 for inhibiting ovarian cancer. 13 The conpound of Claim?9 for
inhibiting endonetrial cancer. 27 January 2004 47 14.-.The conpound of
Claiml for up-regulating chollne acetyltrans ferase (ChAT) in manwnal s.

15. ;alAI process fof grmgfdﬁzﬁa%%ﬁog?g%% ifd Aty WOD; QIPLLS O

ys i zi --3- -

1-yl) et hoxys%}’r'é’ﬁﬁég; 'éz(%w%yﬁhé?mb%nm%]qrhmphenhamgmmaar| de,
from tetrahydnefieas, dilkentanuakyeR89diddep NOVE A_Hﬂ:é OF
6- HYDROXY- 3- (4-[ 2-( PIPERI DI N-1-YL ?ﬁlETHOXY PHC%@ H%E“FQRM

4- NETHOXYPHENYL) BENZO [ b] THI OPHENE HYDROCHLORIDE ABSTRACT The present
invention is directed e ioﬂtﬂm&hti:dslyséﬁldlm By éhat8iRf the ache

6- hydroxy--3 éﬂlﬁ%t r
yl ) et hoxy] phenox (£21p ge(i Eéﬁﬁpﬁ’é%‘jfbeer?ﬁ?“& FAPSHREIRS Adr ochl oride and
uses for san@hﬁi%ﬁ@m@ sn&rtbylam. dfacrine hydrochloride, and

donepezil- hydrochlorlde

8. The formulation of Claim 2 which comprlses the
crystalllne compound of Claim 1; one or more pharmaceutlcal

carriers, dlluents, or excipients; estrogen; and.progestln.

9. The compound of Claim 1 for inhibiting a
pathological-condition selected from the group consisting
of: uterine fibrosis, endometriosis, aortal omooth 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.

1105 The compound of Claim 9 for 1nh1b1t1ng breast
=cancer._

11 The compound of Claim 10 whereln the mode of
1nh1b1t10n is prophylactic.
3 . et " k-'
212;?ho'compound of Claim 9-{for inhibiting ovarian
-cancer. ' |

13 The compound of Clalm 9 for 1nh1b1t1ng |
endometrlal cancer



di sease states associated wth estrogen deprivation including-

cardi ovascul ar di sease, hyperlipidem a, and osteoporosis; and inhibition
of ot her pathol ogical conditions such as endonetri osi €7 Jaheariy2804 i br osi s,
estrogen- dependent cancer (including breast and uterine cancer), prostate
cancer, -benign prostatic hyperplasia, CNS disorders including Al zheinmer's
di sease, prevention of:: breast cancer, agg up-regulating ChAT. no suitable
figure ° '

14 “The compound of Clalm 1 for up- regulatlng chollne
i _acetyltransferase (ChAT) in mammals.

15. A process for preparlng a compound of Claim’'l
-.whlch comprlses crystallizing. 6—hydroxy~3 (4-{2- (plperldln—
—yl)ethoxy}phenoxy)—2~(4—methoxyphenyl)benzo[b]thlophene
hydrochloride'from_tetrahydrofuran.





