27 January 2004 1 A NOVEL CRYSTALLINE FORM OF 6- HYDROXY

3-(4-(2-(PIPERI DI N-1-YL) ETHOXY]

PHENOXY) - 2- ( 4- METHOXYPHENYL) BENZQ( b) THI OPHENE HYDROCHL CRIJBRuBz 04 ound of
t he invention 6-Hydroxy-3- (4- [2- (piperidin--l-yl) ethoxy] phenoxy) -2-
(4-- net hoxyphenyl ) benzo[ b)t hi ophene hydrochl ori de (arzoxifene) was first
descri bed generically in U S. Patent No. 5,510,357 and was specifically
disclosed in U S. Patent No. 5,723,474 (1474) and European Pat ent

Application 0729956. Arzoxjfen i o) d estrogen
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of bul k arzoxd fengrissakat &h by Ade es@&@%@ﬂ%rﬁ%éﬁig;@t/aban}é€4 daldn
indicated that said material was hydrated, poorly crystalline, and

cont ai ned var¥Ebli@tednBhits WIWeRINGT GEANE Serkastexrolensl faxetate) in its

lattice. inhibiting hyperlipidemia, osteoporosis, estrogen dependent

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

Specifically, arzoxifene is useful for, and is being
clinically evaluated for the treatment of receptor positive
metastatic breast cancer; the adjuvent treatment of receptor
positive patientsAfollowing 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 {(lH NMR) and Karl
Fischer (KF) analyses of bulk arzoxifene isolated by the
procedures taughtrin ‘474 later indicated that said material
was hydrated, poorly crystalline, and contained variable
amounts of an organic volatile (ethyl acetate) in its

" lattice.



27 January 2004 2 Poorly crystalline materials are typically |ess

desirable than highly crystalline materials for fornmulation processing. In
addition, it is generally not desirable to fornulate piakmaag2obtal s
contai ni ng substantial amounts of organic solvent (e.g., ethyl acetate) due
to potential solvent toxicity to the r?cipient t hereof and changes in
potency of the pharnmaceutical as a funclion of the solvent. Al though the

ar zoxi fene prepared by the procedures taught in 474 could be used as a

phar naceut i cal nbowwdcg%tmg%ymgegﬂ@psmacfdﬁf,aeg@g;or@sgo find a nore
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efficiently prepared on a commercial scale.

Summary of the Invention

The present invention is related to a novel non-
stoichiometric hydrated crystalline form of 6-hydroxy-3-(4-
[2- (piperidin-1-yl)ethoxy]phenoxy) -2~ (4-
methoxyphenyl)}benzo[bl thiophene hydrochloride (F-III) having
an X-ray diffraction pattern which comprises the following
peaks: 4.6 $0.2, 7.8 £0.2, 9.3 0.2, 14.0 0.2, 17.6 0.2,
20.8 £0.2, and 24.3 *0.2° in 20; when obtained at 25 + 20C

and 35 £ 10% relative humidity (RH) from a copper radiation
* source (CuKo, : A = 1.54056 R),

Moreover the present invention relates to a
pharmaceutical formulation comprising F-III; one or more
pharmaceutical carriers, diluents, or excipients; and
optionally estrogen, optionally progestin, optionally an
aromatase inhibitor, optionally an LHRH analogue and
optionally an acetyl choline esterase (AChE) inhibitor.

In addition, the present invention is related to
methods for using F-III to inhibit pathological conditions

such as: uterine fibrosis, endometriosis, aortal smooth



27 January 2004 3 nuscle cell proliferation, restenosis, breast cancer,
uterine cancer, prostatic cancer, benign prostatic hyperplasia, bone |oss,
ost eoporosi s, cardiovascul ar disease, hyperlipidem a, 2GNandary@oders, and
Al zheiner's disease and for using F--111 for the manufacture of a

medi canment for inhibiting sane. The pregent invention is further related to
met hods for using F--111 to up-regulaté choline acetyltransferase (ChAT)

and for using F-111 for the manufacture of a nedicanent for up-regulating
ure F-111. Figure drying

sanme. Figure__calorjnetr ng Figure Figure . Fi _ _
tinme Brief Lé‘c’ccfllept""leg'ri\ %[Ofln PRt Pes T ES %n%s%sep%§§€ﬁf:a??%e’aﬂ fferential
scanni ng M3Q)¥rinEGaatrace mfoBaltlic 2anses, rneprieseptrabtaeidSC TGA trace of
F-1. 3is a .ati G IGA trace of F--111... 4 depjcts noisture
sorption i solgxﬁerr%é%%rg’ FM n%%‘d)esﬁ’i'ctog des ot Vats o P}%Y??C@sa% function of
and t enper atdirseasBet hivbedl wistamigt, i GNSoﬁi:sdmsidnweahdomaméi«tn@"zT)xl fene
prepared by 4; r.0 u t L .4 §§?gﬁlg 41 .crystallization
froma nixtﬁ%g%ggeegﬁgn£§rfgﬁ'_efthIaE%gé?é, [ Frg 6% %%didrylng of the
filter cake ™dicpaens feor alrdumstany wsehght at room tenperature) was
The present invention is further related to methods for
using F~III to up-regulate choline acetyltraﬁsferase (ChAT)
and for using F-III for the manufacture of a medicament for

up-regulating same.

Brief Description of the Figures

Figure 1 is a representative differential scanning
calorimetry (DSC)/TGA trace of S-II.

Figure 2 is a representative DSC/TGA trace of F-I.

Figure 3 is a representativé DSC/TGA trace of F-III.

Figure 4 depicts moisture sorption isotherms for F-I
and.F—III.

Figure 5 depicts desolvation of S-II 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 aéetate, 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,

1H 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 c¢ooling and vacuum filtration, the solid that results

from this modified procedure is a highly crystalline mixed



characterized by XRD and was found to be poorly crystalline. 1H NWR
confirmed that the bulk material contained 6%ethyl acetate. The
crystallization procedure taught in 1474 was subsequer?lnoargi2bdéd so that
et hanol was added to a suspension of crude arzoxifene in refluxing ethyl
acetate. Upon cooling and vacuumfiltration, the solid that results from
this nodified procedure is a highly crystalline mxed 27 January 2004 4

et hyl acetate/water solvate of arzoxifede (hereinafter referred to as

- i ch i d b tarti terial for F-1I
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tgrrper ature %E%glé%%qfaoeei}gﬁﬁeg rgl%ﬁ daﬁm%?’ &r n?lgpsptroelpc SN 11 vary from
lot to |ot budrited ypivegblyina fdmem erfiderzokibedlays at around 100C. High
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et hyl acet at @1¢dnSHY 18 priey e prepafrer BbEywiR (vaxy fegai Lgtptepar ed and

i sol ated at . 1z re by,crystalli i on of arzoxife or any
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noderate drying conditions are required to rénove "0 evel s of "reési dual
CrystalIizat??nﬁ@?ﬂeWénFemﬁe¥¢ﬁ¥re or storing a sample at 98% RH for 3

weeks afforded no conversion to F-I. Furthermore, drying S-
IT in a convection oven at high;temperatures did not de-
solvate the material either, suggesting that a vacuum is
also required to pull the ethyl acetate from S-II‘s lattice.
Preferably, F-I is readily prepared and isclated at ambient
temperature by crystallizatioh of arzoxifene {or any
polymorph/solvate thereof) from tetrahydrofuran.

In accordance with the present invention, a
particularly preferred form of arzoxifene ig F-III. F-III
is readily prepared and isolated at ambient temperature.
Only moderate drying conditions are required to remove low

- levels of residual crystallization solvent in the
preparation of F-III. These moderate drying conditions
consistently result in a solid of high purity (i.e., free of
residual organic solvent) and crystallinity and, thus, use
of F-III eliminates toxicology issues associated with
residual and crystal lattice organic solvent. Furthermore,
preparation of F-III is simple and efficient, i.e., is
amenable to bulk manufacture.

F-IITI is readily prepared and isolated at ambient
temperature by crystallization of arzoxifene (or any

polymorph/solvate thereof) from a mixture of isopropyl



preparation of F-111. These noderate drying conditions consistently result
in a solid of high purity (i.e., free of residual organic solvent) and

crystallinity and, thus, use of. F-111 elimnates toxi @flJagyary2604s
associated wth residual and crystal lattice organic solvent. Furthernore,
preparation of F-111 is sinple and efficient, i.e., is anenable to bulk
manuf acture. F-1l1 is readily preparedsnd isolated at anbient tenperature

by crystallization of arzoxifene (or any polynorph/solvate thereof) froma
m xture of isopropyl 27 January 2004 5 al cohol (I1PA) and water. Typically,
ar zoxi f ene Pl apbrrd watex -ni XYBieably | pAzerd LRRe ePaarRkE heat ed in

order to effiflendiedsohusi®ikialrd b apZOXhd GRA ST ARHI NEa PB4 eI ArderONCe
dissolution is i evgg,?%qtljge solution is allowed to cool slowy to room

t enper at ur e EhFHRE BiQR OfF Fhe amFycideng, staetbag igferial.
refrigerati amced dibebteeion ancch@6red Af tigg sbisufibhci ent1 Bemamtecof tine has

el apsed for crystallization to,occur, the crystals_may be collected b
vaCEum filtra C%ior?‘aLg ?iydé? P b TETREREFENT %M&h‘?nl ﬁu§€%‘ﬁ5 with, n >Ié-l N
in yields grgat of hhanc8WarrSwrt 2ake: 8620 JBNGSHLALLLOY TBlA] isal for the
above crystallization_includes, but 1s not limted to, S-II, F-1,

ar zoxi f ene pr&gEr 8dsBEE ey GEeUBE QL t Bhighthasn elapgedoformny  nixture
thereof. It dryshalligpeidanio Waicab, f oren @fystanzoxhiene Qe stald HyWi th

because crystalli z?t on fromI|IPA_ and water, according to the procedures
descri bed h&P&EHT THeETRTPT A0 Arfed {R 3 constRBE Yot o i haidsuor §°1 PA
(v:v) is. genetal Fyrabad yieldsogPedteMumanpBekerably, the ratio is
between 2.5 and 5. 6;1.. Most pr.eferab] the ratigo is_ between 3 to 5.6:1.
Upon col | ection gPlF%%lecraﬁfﬁogﬁl By SVRACUHR fREEFART ofPT thHie® BPOVE wet cake

may be washedywtbhlizatibrdeneiuded, vimiteri hebar @iff yédged N scagqyar-kn
addi tion, 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 IPA
and water, according to the procedures described herein,
results in F-III crystals. The ratio of water to IPA (v:v)
is generally about 1:1 to 9:1. More preferably, the ratio
is between 2.5 and 5.6:1. Most preferably, the ratio is
between 3 to 5.6:1. Upon coilection of the crystals by
vacuum filtration, the F-III wet cake may be washed with

cold deionized water before drying in vacuo. In addition,

slightly elevated drying temperatures (about SOOC for 12 to
- 24 hours) are preferred. For commercial scale synthesis of
F-~IIT, it may be advantageous to seed the crystallization
with F-IIT.
In a preferred process, F-III is prepared, isolated,

and purified contiguous with the chemical removal of the 6-
isopropyl hydroxy protecting group from 6-isopropoxy-3-{4-
[2-(piperidin-1-yl)ethoxy}phenoxy)-2-(4-
methoxyphenyl)benzo[b] thiophene hydrochloride (precursor A).
The deprotection reaction is monitored for complete removal
of the isopropyl protecting group and once it is determined

that the removal is substantially complete, the work-up of



slightly elevated drying tenperatures (about 50C for 12 to 24 hours) are
preferred. For comrercial scale synthesis of F-111, it may be advantageous
to seed the crystallization with F--111. In a preferredJJnomg@804F--111 is
prepared, isolated, and purified contiguous with the chem cal renoval of
the 6- isopropyl hydroxy protecting group from 6-isopropoxy- 3-(4-

(2-(pi peridin-1-yl)ethoxyjphenoxy)-2-(4-¢ met hoxyphenyl ) benzoj bj t hi ophene
hydrochl oride (precursor A). The deprotection reaction is nonitored for

conpl ete renmoval of the i sopropyl protecting group and once it is
determned tHEtTSHECSHHAE PEesentlantnglrge canprettal kigatigpkungenf 27

January 2004tﬁet<|5‘tﬁ1c11&ﬁ%hts08h&\t|ﬂ)ﬂWﬁ:‘leerFakﬂﬂt hechyden s Wikl kaat i on under
the conditi ogs t hat vide F-111 as discussed above and bel ow. Mt hods

for preparin Frecu ORS A O F T SRAIRG BYSCHREOT b thyicTgFEBRVHRY Dbe
found in U. Sthé’atsejlirolislgl gEQJﬁanély%e thanieaghitngs mitaMy ¢l .are herein

i ncor por at ed anot h erre rocess, F-111 is
pr epar ed, tb)’?/%& 4? 5UF??‘? chl%%rﬂ%r @'E%&El &‘ TR HOCERPTRERRJEY on  of
the S-oxi de aatkechem. cal renoval of the benzyl protecting group fromthe

6- hydroxyl in 6- n erid
1- yl>/) et )r%xyl) phengﬁy) %Fgﬁ ?%%xypéu%ﬁgfflﬁglnzag{ HiHPFERETSEs. oxi de)
(precursor B}solted eddcpuohf bedl aeprigtionti eith rgactdhend calera@uct tsred f or

conplete r ed(ﬁft rl’fg' PhxiBE 254 048t e}novafmé 3’1% %%%2%2”8 éect%ﬁggoval of

t he benzyl oxy protecting group ermi
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provi de F- III as di scussed herein preparing precursor B, for
renovi ng t helbetidfe) dpsapurserd Blor Fhguskdectinn koslidepxptection he

correspondi Ngactions are monitored for complete reduction of the
sulfoxide to the sulfide and complete removal of the benzyl
hydroxy protecting group. Once it is determined that the
reduction/removal is substantially complete, the work-up of
the reaction will preferably include a crystallization under-
the conditions that provide F-IIT as discussed herein.
Methods for preparing precursor B, for removing the benzyl
group, and for reducing the l-sulfoxide to the corresponding
sulfide may also be found in the previously incorporated by
reference U.5. Patent No. 5,723,474,

Irrespective of the chemistry utilized in the
. deprotection and reduction steps, crystallization of

arzoxifene from the IPA/water solutions disclosed herein

consistently produces F-III crystals in high purity.

Characterization and Differentiation of S-II, F-I and F-IITI

DSC/TGA and XRD methods were used to characterize S-ITI,
F-I and F-ITI. TGA is often very useful for distinguishing
between different solid forms of a material because 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



sulfide may also be found in the previously incorporated by reference U.S.
Patent No. 5,723,474. Irrespective of the chemstry utilized in the
deprotection and reduction steps, crystallization of &fzerudrg2804romthe

| PA/ wat er sol utions disclosed herein consistently produces F-111 crystals
in high purity Characterization and Differentiation of S-11, F-1 and F-111
DSC/ TGA and XRD net hods were used to chayacterize S-11, F-I and F-111. TGA
is often very useful for distinguishing betmeen different solid fornms of a
materi al because th te ratur at wh physi cal .change in a
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for pol ynor &ﬁé@aaﬂq Oin\c@te ffrmati on. Lastly, XRD is a technique that
detects |ong-range order Tn a crystalline material. Arzoxifene prepared by

t he procedures taﬁ;gfi@mlifﬁne@ﬂepa}aadebmbhpaprmemmd eapotit $hgnat4t o- noi se
ratios and agaéé'kéﬁppgﬂﬁgiﬁ%ldlpgi E&t ang{ ggd{el ysecg:;él%tiglsl %2{5' g{it erial .

Therefore, conparisons o are na (S-1T)
produced by ¥¥esatbdiespdingr Zndiatdvecpgspadtly aimmtailﬂ@uedmaee:dla]cussed

above (addi tiyorest Eél‘ﬂ}t%riébrﬁs SYSpERsLRf iy fg;%%)s Fsag Fg | uxi ng

ethyl acetate). Representative DSC/ TGA traces F-111 are
shown in Fi Q}Eﬁ‘é%rlfl 453k Produsese byyshy makif iggCarzexééener S- 11 shows a

broad endot i&r}ratlaqgllaatﬂanaér&@aﬁtre B26cus8&d eapAndi (Bgat 01684 0ss of et hyl

acetate and fromthe lattice. The endot herm begi nni ng at about 152C
represents & nto FRe2 TRUSREIGIND Pos&rapxHitdinmaeé }71'-":1295%1'@636urs
si mul t aneousaamtdltethe first transition, while the remaining 0.5% wei ght
I r h n of
0SS occurs up t%e%rgsgnggglve DSC/TGA traces of S-II, F-I and F-III
are shown in Figures 1, 2 and 3, respectively. The DSC

trace for S-II shows a broad endotherm beginning at about
62°C, corresponding to the loss of ethyl acetate and water

from the lattice. The endotherm beginning at about 152°C
represents a melt. The TGA weight loss of approximately

2.5% occurs simultaneous with the first transition, while
the remaining 0.5% weight loss occurs up to the onset of

melting, suggesting that some solvent molecules are more

tightly held in the lattice.

The DSC trace of F-I shows a broad endotherm beginning
at about 75°C, followed by a second endotherm beginning at

 about 1550C 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).



mel ting, suggesting that sone solvent nolecules are nore tightly held in
the lattice. The DSC trace of F-I shows a broad endot herm begi nning at
about 75C, followed by a second endot herm begi nni ng at 27alapuary 268€
corresponding to a nelt. The TGA trace of F-1 shows a gradual weight |oss
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
correspondi ng TGA weight |oss are offset slightly due to the difference in
heating rates. The initial weight loss represents weakly held waters of
hydration while tThe okgacherfht-1os Laadugenspshrerdmikady approxi matel y
0.5 nol e of S i e lattice ve lowrelative humdities
(bel ow 5% - g%@%ﬁ@‘{%r %gégsr:%?l%‘gna%aafbé)) ; fﬁhgan%%érlfwfﬁlogyfﬁeecﬁég‘ trace of

F-111 feat urbsogd himtRde1beiwel grpefiatdai toReat Bk hmin AhAULL3AE, 7Hk ] oned
by a second broad and relatively weak endot herm begi nning at about 70C,

and a final 2Pér&iftined Beghahthep desibmingl 46CGabeot redshding to a nelt.

The sharp 1.5% fsodPLe i o [ e T Q4 nci | he
first endot her rrée%or resgoﬁaggtlggil%ssqg% \fggtlﬁ'?ylhgﬁd?\%a't%grrr%%p e%jr%éé whi |l e
[

the additiondPsSs LredhreTGht cPHRSiday @rishCthepf bsehtendasdsrmof nore tightly
held water nebecai@ndst 8. Tosbase WAl RLed RLESEMoRlMeLY LAMLel ative

hum dities. The weight |oss observed after 170C corresponds to

deconposi t i obhefaddiltiibnaThel XRD yrtdhdr Aosef abote P repirestaat ut@sshar p

peaks and I Lne, . Lndi Y £ _highly.crystalline .materials.

The angul ar a%%arﬁérﬁgg??%ggg ?J?]chdfa?ﬁé g%’glggg%%%hd% 'n%' 1/ (‘):’S&awlzil%rare

repr esent at i REesgplés vefy Flow relatiiveghdmdities. t dihe aeédghinldadbl e 1.

Al t hough rran%soé tdhe gnt egfgo(%ef | ecti ona are generally at simlar

di ffraction CHRGIES 2&5Eh thE FFETEGPT e5° a2 IRt PoRbef ~Ppht t ern,
The XRD patterns of F-I and F-III feature sharp peaks

and a flat baseline, indicative of highly crystalline
materials. The angular peak positions in 26 and

corresponding I/I, data for representative samples of F-T,

F-III and S-II is tabulated in Table 1. Although many of
the intense reflections are generally at similar diffraction
angles, each of the forms gives a different powder pattern,
allowing for a clear distinction between S-II, F-I and F-
ITT.
It is well 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 morphology. Where
the effects of preferred orientation are present, peak
intensities are altered, but the characteristic peak
positions of the polymorph are unchanged. See, e.g., The
United States Pharmacopeia #23, National Formulary #18,
pages 1843-1844, 1995. Thus, based on peak intensities as
well as peak position, F-IIT may be identified by the
presence of peaks at 4.6 £0.2, 7.8 #0.2, 9.3 0.2,
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Uni ted States Pharnacopeia #23, Nati onal
based on peak intensities as

1. 1t is well
nor ph, the
@U$M299éferred

t he

wel | as peakl‘bdél‘—’tq én, 1F-$ 130 r?ay 29 8i #Bn2i fansy 2l§y 3t He. 2Prigséfcewbenpeaks at
% 17.6 0.2, 20.8 0.2,

4.6 0.2, 7.8

and 24.3 0. 26P

rel ative

30.2, 27 J 004
§ Basgetnnih ORTRLIRN B A5 S BUE Aiited®:
fumnmhdﬂtyfﬁeﬁmaacéwﬁﬁﬁrlﬁﬂﬁx&th@ﬂ sowmr&se. Table 1 S-IIF-IF-111

()I/10 (%' 20 (0)1/10 09)20 ()1/10 (% 4.671.34.922.64.6320.8
5. 0367. 6934. 67. 82100 6. 835. 87. 911009. 2916.9 7.1716. 19. 892. 510. 1622. 7
7.7310010. 22210. 355. 4 9. 031. 310. 747. 417 10. 7 9. 311. 714. 869. 113. 9715. 2

9.662. 415. 45

10. 916. 316. 982

50669162 6+5— 9291220412266ttt
311635045 i3.“#2r448w8§i'. —zab3 14 50k 1g o6

20 (°) |I/Ig (%Y] 26 (°) I/Iy (%) 20 (0) I/Io (%)
4.67 1.3 4.92 2.6 4.63 20.8
5.03 6 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
i0.47 2.2 16.67 1.7 15.87 7.4
10.81 6.3 16.98 3.1 16.35 34.5
13.63 2.1 18.28 17.8 16.77 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 B.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 a 25.67 8.9
23.17 7.8 27.05 18.9
23.39 5.1 27.89 13.3
24 .30 13.6 28.24 8.6
25.76 3.4 28.71 21.3
26.05 4 29.89 8.9
26.63 5.5 30.24 8.7
27 .01 3.1 30.88 5.8
27.49 2.8 31.44 7.6
28.10 1.8 33.06 4.5
28.73 10.9 34.36 6
29.42 3.2

at 8% zRiafiye’s 10%

20

Al5. 877. 4

17. 2810



15.
16.
17.
18.
20.
21.
22.
25.
27.

10

30.

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. 223. 9711.821. 8514.5 27 January 2004

6911. 124. 316. 322. 1312. 8 19. 373. 525. 523. 922. 2616. 3

298. 626. 203. 423. 5113. 2 20. 6417. 226. 473. 123. 6915. 9
0212.728. 846. 423.9125. 6 21. 685. 130. 138. 524. 3138. 7 22. 018. 331. 122. 925, 228
29825, 678.9 23.177.827.0518.9 23.399. 127. 8913. 3 24. 3013. 628. 248. 6
763.428. 7121. 3 26. 05429. 898. Qagﬁeaqugggl%ﬂ;gz7 27.013. 130. 885. 8

492.831.447.6 28.101. 833. 064 29.423.2 27 January 2004
Table 1 (Gentinued) S-FLE--1F-11] 20 ()1/1lo (@20 ()1/lo ()20 ()I/lo M

003.7 30.1802.1 3%°B42 4 F-I F-IIT
- 20 {°) |[I/I5 (%)| 28 (°) I/Ig (%) 20 (°) (I/Ig (%}
30.00
30.89
31.34
31.70
.32.81 1
32.91 0.8
33.48 2

I
A IR

Further Characterization of F-I and F-III

Hygroscopicicity studies were performed on F-I and F-
III. 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
1.5% and 1.7% moisture for F-I and F-III, respectively,
equivalent to approximately 0.5 mole of water. Both forms
show a continuous sorption of moisture through the entire
humidity range, which is likely due to incorporation of
water molecules in the lattices.

The difference in the moisture uptake of the two forms
likely reflects the amount of water that can be incorporated
into the two lattices (i.e., the amount of available space
in the lattice that can accommodate water molecules). Lack

“of hysteresis in the sorption-desorption isotherms of F-I
and F-IIT indicates that the crystal forms rapidly

equilibrate at any given humidity.



31.701.1 .32..811 32.910.8 33.482 Further Characterization of F-1 and F-11I
Hygroscopicicity studies were perforned on F-1 and F IIl. The noisture
sorption isotherns for F-1 and F-111 are shown in Fi gdrdaauarygod
initial-exposure of the sanples to approximately 5% RH, there was an

I medi ate weight gain of 1.5%and 1.7% noisture for F-1 and F-111,
respectively, equivalent to approxinmatglyy 0.5 nole of water. Both forns
show a conti nuous sorption of noisture through the entire humdity range,
which is likely due to incorporation of water nolecules in the |attices.
The difference i FAHECASFYFRrTuRtieRePEPLE RS thay Foldnend| FREFY ¥esfdadct s t he

amount of watdt tdtlseC@brhe 4ACURRNRESHy i D d8 MBnkatiéces (i.e., the
anount of available space in the lLattice that can accommbdat e water

mol ecul es). THHVIECSS h{Et JFRSY 18 lpREVe PRI BITYddSEPPE 8R% i BBt hdids of F-|

and F-111 inchroaties bbarokheawdlystiahsf ardy F ajtixdletpotduhli b6 ad & at any

gi ven hum di t%% 27tf]angary 004 11 _The noi sture sorption grofi les for F-I

and F-111 rel@d® h¥pPhes® ¥ 6t fs Tal eP23 s3sd BYOHENS sPBi @i Smet ri ¢

hydr at es. Atwlaindh ewtrrespahnds ecddbodtt §. §Rbhaille 5% RA)kexrF- | The @iiad NS

approxi mately_ 1. 7% wat er respondi to 0.5 | es. of ter, while F-111

has sorbed about ?.f\(l)vg/o \%a‘?%(?%\lﬁicﬁagﬁgﬁés%%ﬁ&slb(rggﬁbgb{:hot? nol es of

wat er. The mHdospheress o6 thdt ahe Watél capicdity obgeicl-elrafy earvd Iyt itdaa

at nospher e, h t .ent _pbserve anal vtical _techniques is
St e vEHERNEH, o8 R SR Rl £ 0

areflection o relative e Tine o I on.
Lot -to-1 ot di¥mMeeoéndataotskiamddonn Lbe-B5Gatatid fifekehyes eshadisreld am t he

sanpl es bei nhhydcahiglls 1ikely results from the samples being hydrated
to different extents due to different ambient storage
conditions.
ZRD patterns were obtained for samples of F-I and F-IIT
stored at different relative humidities (0, 22, 50, and

80%). There is a gradual shifting of the initial (0% RH) F-
ITI peaks at about 13.8, 17.6, 18.0, 20.5 and 24.0° in 26 as

well as slight shifting of less intense peaks, as the
relative humidity'is increased. These observed changes in
the XRD patterns of F-IIT indicate that the unit éell
~dimensions are changing, presumably to accommodate weakly
held water molecules as the relative humidity is increased.
The continuous shifting of peaks with humidity correlates

" well with meisture sorption data that showed a gradual
weight gain over this RH range, providing evidence for
variable hydrate formation.

A similar experiment was carried out on F-I to
determine whether varying the relative humidity would have a
similar effect on its lattice (0, 25, 52, 73 and 95% RH).
Very slight shifting of the 0% RH peaks at about 7.7, 18.3,
18.5, 20.5, 20.8° in 20 is observed as the relative humidity
is increased. The peaks at about 7.7, 20.8, and 24.1 also

appear to become slightly broadened and less resolved at

higher relative humidities, indicating that water is being



to different extents due to different anmbient storage conditions. XRD

patterns were obtained for sanples of F-I and F-111 stored at different
rel'ative humdities (0, 22, 50, and 80%. There is a @radogdry@AD4ti ng of
the initial (0% RH) F- 111 peaks at about 13.8, 17.5, 18.0, 20.5 and 24.0

in 20 as well as slight shifting of |l ess intense peaks, as the relative
humdity is increased. These observed clanges in the XRD patterns of F-111
indicate that the unit cell dinensions are changing, presumably to
acconmodat e - hel %Hl S e ti.ve hum dify. |

i ncreased. \%ﬁgg%:%nltﬁu%ﬂn\é@éﬁ%%?%\g ot %%é:gks(ggw %g%%r#l&%tsy%glgr rsékf%):\'s wel |
wi th noi st ureasbipriasdydata?s hand oW -a Fhadshi ftime gift pgaks dwethe his RH
range, provi gkpg,auidencesfpry yarjahl rg)ﬁg{:’ﬂ:etl\%\ﬂ{ T YarsBLELS ar
experiment was carried out on F-1 to determ ne whether “varying the

rel ative hunPBsexveb@sdFhate wes simrdsed &pf ééffevent sdlativee (0, 25, 52,
73 and 95% RhlimiaMeras.sl mght sbddddtng cohct BRe OPa RH 183k abedbRYL 7.7,
18.3, 18.5, 20.5, 20.8 in 20 is observed as the relative humdity is

i ncreased. TReAfrak<hst sapguexmansiopg agd/ ghgcoutyachism agppbar Ftblbecone
slightly broagerad and | ess resolved at higher relative humdities,
indicating that water is _being 27 January 2004 12 sorbed into anprphous
conponents (or plfast PEAzEsfhe's® ifgpnd %8@?0%?%9]{%/ oyer75hgngr o598 RH. The
shifting of pebdsiven huhedi¥Rdradd,e/daspoteFrhe i sbi6ss dramaire tdhan the

peak shifts observed.as F:111 was exposed to different relativ
huni dities. THTS S75desFEithats t“ﬁlé:%lzg‘)’la%feﬁtti@éed%& frr‘;!’ S Uﬁﬁ%rg%u‘ﬂ]e sane
expansi on anidé draworbraatabhe astdtelFsike, hatphdeagy- hgagdub-111 were

found to be SIARG Q8L LI§ EUddi%esb! ghlyg hum dity range, despite the
ability of F- 0
A drying study was carried out to monitor the
desolvation of S-II 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-1I appear
at similar angles to F-I, confirming that the lattices of S-

IT and F-I 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
attributed to crystallographic planes containing partial
electron density of ethyl acetate molecules.

Extended ammealing of the solvated material under
vacuum at high temperatures yielded F-I. F-I prepared this
way showed a high degree of crystallinity by XRD.
Therefore, material generated by crystallization from a
solution of ethanol and ethyl acetate followed by vacuum
drying for only a few hours as taught in ‘474 showed very
poor crystallinity because such a procedure results in
partially desolvated S-II.

F-I and F-III have several advantages over the prior

art form of arzoxifene described above. Relative to the



sorb nearly twce as nuch water. The two fornms were found to have

conpar abl e crystal size, norphol ogy, aqueous solubilities and dissolution
rates. A drying study was carried out to nonitor the d&slahvaryi26f4of S-1|
as a function of drying tinme and tenperature (see Figure 5). XRD patterns
were taken at various tinmepoints during the desol vati on experinent. Many
diffraction peaks fromthe desolvation gsgudy of.S-11 appear at simlar
angles to F-1, confirmng that the lattices of S- II and F-1 are very
simlar. The _di f | f |on ks, a out and 14.0
in 20 after a@ ﬁﬁgggﬁéﬁﬁﬁﬁigﬁgngys%ﬁgé%(X: Ub% t h ré??e%ggdng %ay be
attributed t@ndr YsTal |y aphrbcSphhh@satcmmtalemtngepaemmre elngceren density
of ethyl ace%ﬁgﬁegyéﬁc%o% akghgnegd. & Ut cLiCasplighed.mt er | al
under vacuum at tenperatures yiel I pr epar thi's way
showed a hi ghi- @egr@@NQﬁORm9¢§tafl@n@@%ﬂﬁg/ﬂqmmulathemefdheEuﬁhtepnalF I
gener at ed by gyttt izl kRN fneﬂéamg%alitlﬁ% Rhaft HA0 oﬂmlgggxlse cetate
foll owed by vacuum drying for only a ours as taught owed
very poor cﬁ?sté?%:ruQ§W35éééa§@ Bfesr imlsr egeddrBerakly tesSsn  partial ly
desol vat ed Sh!y?rogcé Gk hblehaVe BOVEL Q.  aduant 3865 QPehHRecRii or  art
form of arzoxifene escrlbed above. Relative to the 27 January 2004 13
arzoxi f ene pFPGEGRL}LIRP t HE1BFBLRE TS ishfgHht PPhendyy than amggphaus| | are

nore stabl e ahtapbiBitard®eBRel athéfef¥h AhRre HRSILIWIE, FIPFRrANERADE tO
phar maceut i cal devejsfnent i.e., devel, pment of a dosage formulation. In

addition, F-PFOSATEE | FRrEDRERRE Srorldies £hel Foem 1 Ha R 2eEiEB8Rf di scl osed

in 1474. Crystratihéad byntedel pkscadergenafiahlty ihess74 NyHieSC epheadngd mor e
ey i DRt hEE oS SRaCeLetn ARIATRLLEM e PPN oS St ent

contain only water.

Characterization Methods

PSC measurements were performed on a TA Instruments
2920 Mocdulated DSC attached to a Thermal Analyst 3100 and
eguipped with a refrigerated cooling system. Samples (3-5
mg) were heated in crimped aluminum pans from 10 to 240°C at
a heating rate ofl2°C/min.

TGA analyses were performed on a TA Instruments 2050
Thermogravimetric Analyzer attached to a Thermal Analyst

3100. Samples (5-10 mg} were heated in open pans from 25°C

to 250°C at a heating rate of 5°C/min.

XRD patterns were obtained on a Siemens D5000 X-ray
powder diffractometer, equipped with a CuXa source (A =
1.54056 A) and a Kevex solid-state detector, operating at 50
kV and 40 mA. Each sample was scanned between 4¢ and 350 in
20. Samples were allowed to equilibrate for at least 30
minutes at the desired temperature and/or relative humidity
before data collection.

Hygroscopicity measurements were made for F-I and F-III

using the VTI method as follows. Each sample was dried



materials and are, therefore, nore desirable for formulation processing.
Furthernore, unlike the formof arzoxifene produced by the procedures
taught in 1474, which contained ethyl acetate and wat &7 Januany@0P4tti ce,

F-1 and F-111 contain only water. Characterization Methods DSC
measurenents were perfornmed on a TA Instrunents 2920 Modul ated DSC
attached to a Thernal Analyst 3100 andl4equi pped with a refrigerated
cooling system Sanples (3-5 ngy) were heated in crinped al um num pans from
10 to 240C at _a heating rate of 2C mn. TGA anal yses vwere perfornmed on a
TA Instr urren‘f%defoé’@cuﬁ*ﬁe?ﬁn%ﬁ dvigretrl BoaRdr YRy wRi9hEh&ase o“as Ther mal

Anal yst  310f:tesamd, eat(dhidh npmerehe Beabed dHandReN wRENErbh&IR 28LC 0ot 0 250C
at a heati nglrrate of 50},@ n. XRD .patterns were obtained on a Siemens D5000
X-ray powderS A FIFabIBREt S ARISTYEE FPTRELOTEHEY HGERE"ES €= 1. 54056 A)
and a Kevex §0ldidw=8t ate2get acd0ly 2009l ogAtnA& ¥ 8B40 Mk crFach

sanpl e was scanned_between 40 and 350 in_ 20, Sanples were a?l owed to
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rel ative hurdddidrptibgyaésofit ot Hahget bosisy Hr-A3GRPhaht ¥1 FFPASUWSENt S Vere
made for F-I1, and F-11] wusing the VIl _nethod as fol|lows. Each sanple was
dried 27 JanddSFvedoa®145aMRig detvat at? 60 WERS1 no further wei ght | oss
was detected, atrhehiehidwirey thempaspl euehmsbearn as rheeughtcd 0% kel ati ve
hum dity. Misture sorpti.on.isother were obtained, at 25C using a VTI
vacuum noi stptfregaﬁéflgnglgeﬁ3fq¥a§:t%é’ f GPF otk TR o ndVEPSASE - salift e si ze 10- 15
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processes for
construed.
Examples
Example 1

F-III From 6-Isopropoxy-3-(4-[2-(piperidin-1-
-¥1) ethoxylphenoxy) ~-2- (4-methoxyphenyl) benzo [b] thiophene
Hydrochloride

To a methylene chloride solution (100 mL) of 6-
isopropoxy-3-(4-{2-(piperidin-1-yl)ethoxy]phenoxy)}-2- (4-
methoxyphenyl)benzo{b] thiophene hydrochloride (10 g, 18

" mmol) under a nitrogen atmosphere at -10°C to -20°C, was

added BCl3(qg) (4.23 g, 34 mmol) at a rate which maintains

‘the temperature of the reaction below -10°C. After the
addition was complete, the reaction was allowed to stir for
an additional 2 hours. To the reaction, isopropyl alcohol
(IPA, 12.35 mL, 167 mmol) was slowly added at less than

—-10°C and stirring was continued for 30 minutes. A separate

flask was charged with 100 ml. water and cooled with an ice

bath to approximately 0°C. The product solution was

transferred to the water via cannula, maintaining vigorous



preparing the hydrate of the present invention. The exanples are not
intended to be Ilimting to the scope of these processes in any respect,
and should not be so construed. Exanples Exanple- 1 F- [2F|Japyaigh2004

6- | sopropoxy-3-(4-[2-(piperidin-|-

yl ) et hoxy] phenoxy) - 2- (4- met hoxyphenyl ) benzo[ b] t hi ophene Hydrochl oride To a
met hyl ene chl oride solution (100 nL) of;%-

i sopropoxy-3-(4-[2-(piperidin- I-yI)ethoxy]phenoxy) 2-(4-

nmet hoxyphen b hen chlor 1
ni troggﬁ at )r%%lg ergJ ]tﬂﬂ %% ftaz% lte S ‘?(ﬁf(léfw{e%% %tl]fszf“tmml)
at a rate whoeh m rltalloﬂ& t’hl@etzﬁfmﬁfc%t urag Qéc&xr@ré@%?t EQM PL LW -aHC.

0

After the additi S ﬁogf g@ the reaction was allowed to stir for an
addi ti onal 2-HITRL WitG 2hembe t i SteCloduprepythen cotl 25(WnbAC°11<%z 35 nL, 167

mol ) was slpudyr adagd alohess &J@%us éggeﬁnn%ts& Idd LRI YRS, % ed for 30

m nutes. A separate flask was ch arge 100 m., water cooled with
an ice Dbat mdmzar;pﬂ)hleaaEél !;/o(KDOCTheApsoﬁue:tozsaJast Ioblﬂa\i)ﬁéd it ageiarred to

t he water vi 44 N Qro nuar 004 15 stirring-
The resultaﬁ%i%ﬂﬂggmgluggégmgg aWﬁ3 W% togé 91 a Pgioﬁ.Wﬁ%r The
product was sEcouey @d byolitd rrEdornandher snges, watshfaétﬁér%@ﬁdmﬂ/ wat er
then with 25 nL cold water. The product was suspended into 60 nL I PA and 60

M. water anzildidat &@ Po580@nA sGirwedofonaseoinadi edrat 48G pvadlict onal
wat er (120 rﬁas\&%%1@@@@dgyTEE&é%&ﬂﬂbhoan&ﬂéaéﬂédﬂw%%htg gaoﬁeféhiﬁﬁﬁ.a”d the

slurry was further coole slowy to 0-5C and stirre several hours.
The product Ya&sE i<ol Bbbd B F53 f”Ie&FF*bﬁ W disisedonit Rorwtan tdetedgihzed

water (25 ntin Jéd&o a%egﬁa$ffé¥a§2d beg4tﬁburs QQ§%%Q%1§B ﬁHEII.

Example 2
F-ITT From 6-Benzyloxy-3-(4-{2-(piperidin-1-
yl)ethoxy}phenoxy)—2—(4—methoxypheny1}benzo[b]thiophene—(S—

oxide)

To a 250 mL Parr bottle was added deionized water (5.25
mL), 1M HC1 (7.74 mL, 7.75 mmol), 10% Pd/C (type A32110,
1.37 g, 1.29 mmol Pd), [6-benzyloxy-3-(4-[2-(piperidin-1-
y1)ethoxy]phenoxy) -2~ (4-methoxyphenyl)benzo (b] thiophene- (S-
oxide) (3 g, 5.16 mmo;), and isopropyl alcohol (32 mL) at
~ ambient temperature.' The bottle was fitted to a Parr

shaker, sequentially evacuated and gassed with nitrogen
twice, and subsequently evacuated and filled with hydrogen

gas to a pressure of 30 psig. The shaker was started and

the reaction mixture was heated to 60°C. The reaction was
determined to be complete by HPLC analysis after
approximately 4 hours. The reaction mixture was filtered
through a pad of diatomaceous earth, and the pad was washed

with 0.1 M HC1 (2 x 10 mL). The solvent was removed in

vacuo at approximately 50°C. The resultant residue was

dissolved into 50% isopropyl alcohol/deionized water (30 mL)



in vacuo at 50C for 12 to 24 hours to provide F-111. Exanple 2 F-111 From
6- Benzyl oxy-3-(4--[2-(pi peridin-I-

yl ) et hoxy] phenoxy) - 2- ( 4- met hoxyphenyl ) benzo[ b] t hi ophené? ¢Suasx2@@} To a 250
mL Parr bottle was added deionized water (5.25 nL), IMHCL (7.74 m., 7.75
mml ), 10% Pd/C (type A32110, 1.37 g, 1 29 mmol Pd),

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

yI)ethoxy]phenoxy) 2 (4- nethoxyphenyl)benzo[b]thlophene (S- oxide) (3 g,

5.16 mmol ), ro al cohol (32 i ent tepperature. The
bottle was f"’}“t%? n?@y g%%‘? O%gkgﬁea@r%‘%l‘élht‘i%ﬁr@ 2 F3CUET¥Y ATl gassed with
nitrogen twhteinadd sn@sﬁmaﬁlﬁylenaﬁuatmﬂ@m@e&bhhedde&themy(d?xzogﬂm gas

to a pressure f .30 The sh s started and, the reaction m xture
was heat ed t5%G6ES ﬁ“ﬁ t:.’:,J'e%lct %5 & (\éva Crﬁor}eg ée%gnﬁ“gfeéfaﬁyrﬁmc

anal ysi s af tigle p2BRLEK] BIEhY i% thEﬁerTé&J!&aa%i 90C M Xhibd ?ﬂ%cft' | tered
t hrough a pad of di atomaceous earth, and the pad was_washe wth 0.1 M HC1

(2 x 10 nl) WaPhdseopbehibids LEmbyen WPSNF&E&G% Cabﬁr‘éﬁﬂr?ﬁt@%/wa@er The

resultant resi gu t bpp zed wat er
(30 m.) 27 ggn%agym%}%& rgjs %%ge!rl\?lgaﬁgﬁae%%%neaxétgéﬁn%i It

sol uti on wago gbpdided-IAd t he sol ution was added dei oni zed vvater (22 m.)
and the solution was allowed to cool to anbient tenperature. The product
slurry is further cooled to 0OC. The Eroduct was isolated by filtration,
washed with col d deionized water ), and dried in vacuo at 50C to

E:gnlstant wei ght ZP—PIPVﬂIQﬁn EﬁLtk?p@m—%—%4ETbLkpié@fﬂdln 1-
-1 SOPropox erl n-1-
L) bt b} ) PR T b T RE R PISRB eRE)  Fresgen] Ehiopsaans-

oxide)

Methylene chloride (105 L) and [6-isopropoxy-3-[4-[2-
(piperidin-i-yl)ethoxy)phenoxyl-2-(4-
methoxyphenyl) tbenzo[h] thiopene- (S-oxide) (10.5 kg) are
combined and cooled to -15 to -20°C. Boron trichloride (4.6
kg) is added while maintaining the reaction temperature
between -10 and -20°C. Stirring is continued until the area
% by HPLC of the starting material is less than 1%. HPLC
system (4.6 mm ID x 25 cm Zorbax SB-Phenyl column 30°C,
70:30 methanol: 0.01 N sulfuric acid; flow 1.5 ml/min;
detector 300 nm). Isopropanol (10.28 kg) is added while

"maintaining the reaction temperature between -10 and -20°C.
The reaction mixture is stirred for 30 to 45 minutes. The
crude reaction product is isolated by adding the reaction
mixture to an additional 105 L of water, pre-cooled to 2 to
7°C while maintaining the reaction temperature at 2 to 7°C.
The addition is followed by a methylene chloride rinse (20
L} pre-cooled to 7 to 2°C. fThe crystalline slurry is
stirred for 2 to 3 hours and filtered and sequentially
washed with methylene chloride (26 kg) pre-cooled to 7 to
2°C and water (53 L) pre-cooled to 7 to 2°C. The crude wet
cake is combined with water (42 L) and isopropanol (40 L)



Met hyl ene chloride (105 L) and [ 6-isopropoxy-3-[4-]2-
(pi-peridin-1-yl)ethoxy)phenoxy]-2-(4- nethoxyphenyl)]benzo[ h]

t hi opene- (S-oxide) (10.5 kg) are conbined and cool ed 28 Jangary@C020C. Bor on
trichloride (4.6 kg) is added while naintaining the reaction tenperature
between -10 and -20C. Stirring is continued until the area % by HPLC of
the starting material is less than 1% {HPLC system (4-6 mmID x 25 cm

Zor bax SB- Phenyl colum 30C, 70:30 net anol 0.01 N sulfuric acid; flow

1.5 mM/mn; detector, 300 n Igopropan (1Q0.28_k i s added while
mai nt ai ni ng ¥HE H584EE bR §2riper74t Gr £O 1k dlfﬁoéﬂglmﬁoc.'rhel’ % eaction

mxture i s sédlddnf o BO1tradh NMmhWt €51 tddeiocrikdeE o eaaks om g educt is

i sol ated by addi n% the reaction mxture %o an addi tho?%\hpl% L. of water,
pre-cool ed t0P% FORFESIRT € AEAHF Rg®t M IRFLEERS Fatfe at 2 to
7C.  The addidttiean (23 Lplhewtedt iy &5mebhydEnendhkoriniee rédtea sfAflg bF

pre- cooledto?t The Cry. stalllne Iurr tirr dfor 2 to 3 hours
and filtered and g:elégenh%ﬁyeavt\:/gghea th° %t Fyl eqrs'lléec TorgE (156 kg)
pre cool ed t@o?letdotozw anel 4f8Cer séé@eCL)aqsﬁr etdookddat otivid ae@Perdherer ude

cake i geg RN n1642 %rhopa@% £9 #( January
ig% V@O% FHECT d| e h

2004 17 and eate to e soI uti on. solution is
filtered. Theedlied ttat P oo |550f: obtoweet] viiarh 3a tor inBeurerwidgtiidgestda m xture

of isopropangle ((3Q¢k} @@E’e Matglnbdlybin hoatsd (t1926§L$ %FQQ@%@ dol nse

consisting of water (126 L) pre-heated to 65 t e solution is
cool ed to 43 tt® 45¢;, <Bed@dognat st ryasium dffhpé @én@éﬁadtll?}*@ for 2 to 3

hours to al lupekkehal &F OB ulbel SENY Idhange €R0ESE LR iQHOwAG 18551 r ed
for 3 to 4 hours and filtered. The filter cake is washed with water

(122.6L) prd@doPel5t k95 PYeF AC2-$hBOPF REKCY-s Vadtim drd&R %S a maxi mum
t enper at ure @7.56¢€. unkpic tgit cglkgngesi s cak@ e gt KMRS FESSher: 3.0%.

Total related substances by HPLC: 1.79%.

Example 4
F-III from {[6-Benzyloxy-3-[4-[2-(piperidin-1-
y1l)ethoxy)phenoxy] -2- (4-methoxyphenyl) }benzo bl thiopene- {S-

oxide)

Tetrahydrofuran (261 ml), water (45 ml) concentrated
sulfuric acid (6.14 g) and [6-benzyloxy-3-[4-[2-(piperidin-
1-y1)ethoxy)phenoxyl-2- (4-methoxyphenyl) lbenzo[b] thiopene-
(S-oxide} (HPLC potency 99%, HPLC total related substance
level 0.35%) were combined and stirred until homogeneous.
10% PA/C (5.6 g slurried in 22 ml of water) was added with a
5 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% Pd/C (5.6 g) of
was added with water (30 ml). Hydrogenation at 60 psi and
30°C was continued for an additional 22 hours. An
additional 4.40 g of 10% PA/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



than 0.05 kgs over a 2-4 hour period. Yield: 8.468 kgs (87.3%. HPLC
potency: 98.5% Water by Karl Fischer: 3.0% Total related substances by
HPLC. 1.79% Exanple 4 F-111 from[6-Benzyl oxy--3-- [427[J2rudrpi2fe4i di n-1 -
yl ) et hoxy) phenoxy] - 2- ( 4- nethoxyphenyl)]benzo[b]thlopene (S- oxide)
Tetrahydrofuran (261 m), water (45 ml) concentrated sulfuric acid (6.14

g) and [6-benzy|oxy-3-[4-[2-(piperidin-lB
1-yl) et hoxy) phenoxy] - 2- (4- met hoxyphenyl )] benzo[ b] t hi opene-

(S-oxide) (HPLC

potency 99% F%E:EﬁéE¥1f€%g%%gga%Ub%$§%¥%? tgege540w35565%§r onblned and

stirred untiF horogeneous g slarried™in

M- water) was

added wi t h ahy8rexidet erSodiinsechiprei deesif t6ibng) sHilssylved :evmh:edland

overl ai d wi {1y 0,051 o o680 p B LIRACHI AR LETDEL AL &

30C. After ours was added w

adjusted to
30 m).

Hydrogenatloﬁlavt%@ psiheapiiasg8e vews Qﬂnﬂﬂaﬁ@édaﬁdrtbﬂ %mkﬂQHSO@@hSEZ hour s.

An addi ti onghs4n40c Qa@rale@e/apﬂi&'ib 30 £ W@Eféh o AddeH

hydr ogenati on at 60 psi and 30C conti nue an a dltlonal &§ 5 hours. The
cat al yst wasOFeadVRPHAFeEi FeFat PR tawé ztpngamlé@@e@dm atgogpheriche

filtrate wasgagiuptAd dno té. 24vdl e 20905304l UM ThY gh OXEHdeseneditunkehl ori de

(8.66 g) dissolved in water (18 nl) was_added and the bi

phasi c sol ution

stirred for 36 °C fasupeced Tethsmedes 1REr BL s@YeF 4t dd hend PRE1auedtRe phase

was back extfastBeiny tdryeBantiné dMiFahyALOEYE APed T W GARLEeBhASES Were
conbi ned and %pncentigéed by, atagsgherlc distillation to a volune of 50

m. To the cohcentPELEdat®

SHOERR thandrurigoThe RSy WErkour

peri od. The isebatdd rmgr (f&ysfatidam&lr&i washiedaseghent 201 Hokwit® BBNML est at

24C, cool ed totOC a ireg for The.solids were
er
filtration afl eque%

overnight at 50°C. vYield 15.52 g (67.8%)
Isopropanol (33 ml), water (66 ml) and 10 g

|%ﬁ§RPQJ%:%r§§ Offd jpy vacuum drying

i.sol at ed by

of solid

isolated from above were combined. To the stirred mixture
at 25°C is added 1.8 M HCl1 (21 ml). The solids quickly
dissolved followed by re-precipitation of the hydrochloride

salt. After stirring for 30 minutes, the slurry was heated

to 70°C to effect dissolution of all of the solids. - The

solution was cooled to 60°C and 33 ml of water added. The

resulting solution was cooled to 25°C over a 3 hour period

during which time the hydrochloride salt precipitated. The

slurry was stirred for approximately 3 hours at 2

5°C,

filtered, washed with water (30 ml) and vacuum dried

overnight at 50°C to yield 8.9 g (82.7%) of F-TIT.

HPLC

botency: 96.5%. Water by Karl Fischer: 2.44%. HPLC related

substances: 1.09%.

Utilities

As used herein, the term “effective amount” means an

amount of F-III that is capable of inhibiting conditions, .or

detrimental effects thereof, described herein. When F-IIT

is co-administered with estrogen, progestin, an aromatase

inhibitor, an LHRH analogue, or an AChE inhibitor,

the term



water and 39 m of nethanol followed by vacuumdrying overnight at 50C
Yield 15.52 g (67.8% |sopropanol (33 m), water (66 m) and 10 g of solid
i sol ated from above were conbined. To the stirred m xt @&elangaryZ9@4i s added
1.8 MHCL (21 m). The solids quickly dissolved followed by
re-precipitation of the hydrochloride salt. After stirring for 30 ninutes,
the slurry was heated to 70C to effectgdi ssolution of all of the solids.
The solution was cooled to 60C and 33 m of water added The resulting

sol ution was, Qo 10_25C over r_peri dyring, which tine the
hydr ochl ori de” saﬁcgqgfaem 8] 'gt ec} %Tﬁ'eagglﬁlgram%vas s#l rre or %Jbr oxi mately

3 hours at 2B@ablE btfeped@umed:swmhewéeéreﬂmtm) and vacuum dr| ed

overni ght at 50C g ?1]59 8’0?9“’%5%%%?7%”9“&1{ 1t”HP591u§8tgt§}() . 5%

Water by Karl Fisc el ated ibst ances Wi I ities
As used her esiemer@ﬂém acaeniedd aEniaganduft ) preveitdanganpupiilitimg.l | t hat

|5 capabl e qfedidhifihina LANAI00S . afbr 1 SRLEIMENALLEhLeck SophRIPOf

descri bed herein I's co-adnministered with estrogen, progestl n,
an aronat aser neNesEing  the RIGIMesFaPBgoE, SOreiitYACKER] patbetegicalhe term

27 January %Qﬂﬁl%%onefiyﬁcééd’@el%mﬂak ofll S@edmaNePARPEPHNT Of SUCh an agent
capabl e of producing its intended effect. The terms "inhibiting" and

"inhibit" incl ud@PEhERFMS JETEVARtINGE c o RERV FRIAING L i . SPTO S°ng,
prohi bi ti ng,“pro@sit1atdidg, arfd |“‘i>\i-|e%bhﬂg1a§érﬂléélf MerRn $hO¥AanAIHARI NG,
or reversing the progression or s verit a_pat hol ogi cal , conditjon, or
sequel a the%é’tSJf'],regé&F? fheT ékgje‘rl?&o‘i ﬁ?’@\FeﬁP nGeCiPHv &t i on of
" prophyl axi $-111" ﬂlimphyﬂuaﬁtl d@ﬁdl opr &gt taiee pashd1bgi€an '
i nter changeablnx(/:.1 tgggsr eérerseté)uer]‘%d%ie]r_ﬁlgcé hed‘c_‘ls!clé%lﬂegogceiréhat t he recipient of
The terms “estrogen deprived” and “estrogen
deprivation” refer to a condition, either naturally
occurring or c¢linically induced, where a woman can not
produce sufficient endogenous estrogenic hormones to
maintain estrogen dependent functions, e.g., menses,
homeostasis of bone mass, neuronal function, cardiovascular
condition, etc. Such estrogen deprived situations arise
from, but are not limited to, menopause and surgical or
chemical ovarectomy, including its functional equivalent,
e.g., medication with an aromatase inhibitor, GnRH agonists
or antagonists, ICI 182780, and the like. Disease states
. associated with an estrogen deprived state include, but are
not limited to: bone loss, osteoporosis, cardiovascular
disease and hyperlipidemia,
As used herein, the term “estrogen” includes steroidal

compounds having estrogenic activity such as, for example,

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

equine estrogen 17f-ethynyl estradiocl, 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,



F-111 will incur or develop any of the pathological conditions, or sequela
t hereof, described herein. The terns "estrogen deprived" and "estrogen
deprivation" refer to a condition, either naturally o0o€¢drniarg2004
clinically induced, where a woman can not produce sufficient endogenous
estrogeni ¢ hornones to nmintain estrogen dependent functions, e.g.,

menses, honeostasis of bone mass, neurdfal function, cardiovascular
condition, etc. Such estrogen deprived situations arise from but are not

limted to, ﬁ%@%@%@@né”%é&’étﬁiﬁ@ﬂod@%l CH@H&&@&&L“&%%EQWM'Q&&&%@Q its
functional equi'valent, e.g. dication with an aromatase inhibitor, GnRH

agoni sts omOHRtRGBAreRS; Wy tia—’ziaéfe antorpehindrenenigegspref ererd

associ at ed WddyeaRiAShL08emsey i ved state include, but are not limited
to: bone |o0ss, osteoporosrs cardi ovascul ar di sease and hyperlipidem a. As

used herein, the?felfifdederoiderhe fEFRdSSr SFRTTI AN BRBBUNHRC HHATg
estrogenic aﬁmgmuhﬁssuaﬁah&e dﬁm1nhihﬂphﬁg aﬁﬁﬁhﬁﬂﬁi&db@lex&ﬁ@l@ﬂe

conj ugat ed &g %%Qa#f{re% ’!{Hrl)e) inh E!ﬂt seéﬁéﬁ)% E gif}%ﬁd{dﬁeﬁ ;ﬁgi ol,

and the like. prefe ogen- ase coQPoun marin(r
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havi ng progestational activi uch as, for e, &7 Janyary 2004 20
pr ogest er oné CTAGFEERT | ﬂ%‘fﬂ R()\{‘h ng§§?’r’%?talheeg %Fi%{c& aal“rr’ééj tie
nor et hi ndrondakeand the |ike. Norethindrone is a preferred progesti n- based

agent. As used herejp_ the term‘a rogg%gseL$ﬁﬁn§H§ Lnf?gggg ¢ oq?ounds
abl e

capabl e of inhibiting arona a§e exanpl e rcially avail
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(ARCNASIN(r)) and the )
including for example, goserlin (ZOLADEX ), leuprolide

(LUPRON®) and the like.

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

. The term “up-regulate ChAT* refers to increasing the
enzymatic activity of ChAT, i.e., promoting the conversion
of choline to acetyl choline. This promotion would include
an increase in the efficiency and/or rate of reaction of
ChAT and choline and/or an increase in the amount of ChAT

. present at the site of action. This increase in the amount
of enzyme present may be due to gene regulation or other
synthetic step of the enzyme’'s formation and/or a decrease

in the enzyme’s de-activation and metabolism.

Selected Testing Procedures

General Rat Preparation Procedure: Seventy-five day old
{unless otherwise indicated) female Sprague Dawley rats
(weight range of 200 to 225g) are obtained from Charles
River Laborateories (Portage, MI). The animals are either

bilaterally ovariectomized (OVX) or exposed to a Sham



| i ke. As used herein, the term"LHRH anal ogue"” refers to an anal ogue of

| uteni zi ng hornone rel easing hornone that inhibits estrogen production in
a prenenopausal wonen including for exanple, goserlinZ2f2aniER064),

| euprolide (LtJPRON(r)) and the |ike. As used herein, the term"AChE

i nhi bitor" includes conpounds that inhibit acetyl choline esterase, for
exanpl e, physostigm ne salicylate, taczine hydrochloride, donepezil
hydrochl ori de and the Iike. The term "up-regul ate ChAT" refers to
increasing the enzymatic .actiyvity of I, i.e romot i ng _t he, gconversi on
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2004 21 surgilaxk. procedure at Charles River Laboratories, and then shipped

after one week. \Don ar bkyfhen \AGKA eiqusedlll o¢RLAl, BAOLAG, cages in
groups of 3 or 4 per gage an%nhave ad -~ 1ibrtum actess to food tcal ci um
cont ent apprad5¢Hatadiipnopsyd od afithegafore! otweneedle RoRoONKD efipelat ure i s

nai nt ai ned ar.tlosi%r?hg Srith Gty ﬁlrmtr:\.'al@é@r eh atiyva, I disky-88#0% The

photoperiod in the roomwas 12 hours |light and 12 "hours
F-ITT is given orally, unless otherwise stated, as a

suspension in 1% carboxymethylcellulose or dissolved in 20%
cyclodextrin. Animals are dosed daily for 4 days.
Fellowing the dosing regimen, animals are weighed and
anesthetized with a ketamine: Xylazine (2:1, wv:v) mixture
and a blood sample is collected by cardiac puncture. The
animals are then sacrificed by asphyxiation with CO2, the
uterus is removed through a midline incision, and a wet
uterine weight is determined. 17a-ethynyl estradiol is

obtained from Sigma Chemical Co., St. Louis, MO.

Cardiovascular Diseage/Hyperlipidemia

The bloced samples from above are allowed to clot at
room temperature for 2 hours, and serum is obtained
following centrifugation for 10 minutes at 3000 rpm. Serum
cholesterol is determined using a Boehringer Mannheim 7
Diagnostics high performance cholestercl 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-quincne imine dye, which is read

spectrophotemetrically at 500 nm. Cholesterol concentration



dark. Dosing Reginmen Tissue Collection: After a one week acclimation
period (therefore, two weeks post-OVX) daily dosing with F-111 is
initiated. 17a-ethynyl estradiol or F-111 is given oraFlJgnuaml2684

otherwi se stated, as a suspension in 1% carboxynethyl cel | ul ose or

di ssolved in 20% cyclodextrin. Animals are dosed daily for 4 days.

Fol | ow ng the dosing regi nen, aninals arzZ wei ghed and anesthetized with a
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aut omat ed usj a Bioonek Automated Workstation. Uterine Eosinophil

Per oxi dase ( e dRFTPREC IR FPIPRALSoYE BPRLEIRE 4OT4ENENPHIVES e of
enzymatic an@ty@m anheTﬂbef)teQézﬁ:é ke cbesBgshi Z€din rheOutwehenes £f 50 nmM
Tris buffer %‘Rd ont ai ni ng, 0. 005%, Tr|£on X-100. cilUpon addi ti on of
0.0196hydrog kﬁﬁ atroge ic activity o compoun

maximal veloc1ty of a 15 second interval is determined over

the initial, linear portion of the reaction curve.

Inhibition of Bone Loss (Osteoporosis) Test Procedure

Following the general preparation procedure described
above, the rats are treated daily for thirty-five days (6
rats per treatment group} and sacrificed by carbon dioxide
asphyxiation on the 36th day. The thirty-five day time
period is sufficient to allow maximal reduction in bone
density, measured as described herein. At the time of
sacrifice, the uteri are removed, dissected free of
extraneous tissue, and the fluid contents are expelled
before determination of wet weight in order to confirm
estrogen deficiency assocliated with complete ovariectomy.
Uterine weight is routinely reduced about 75% in response to
ovariectomy. The uteri are then placed in 10% neutral
buffered formalin to allow for subsequent histological
analysis.

The right femurs are excised and digitilized X-rays
generated and analyzed by an image analysis program (NIH
image) at the distal metaphysis. The proximal aspect of the

tibiae from these animals are also scanned by guantitative



10 mM O- phenyl enedi am ne (final concentrations) in Tris buffer, increase

i n absorbance is nonitored for one mnute at 450 nm The presence of
eosonophils in the uterus is an indication of estroger@/claagaiy 0 of a
conpound. The rmaximl velocity of a 15 second interval is determ ned over
the initial, linear portion of the reaction curve. Inhibition of Bone Loss
(Osteoporosis) Test Procedure ' Foll ow ngst he general preparation procedure
descri bed above, the rats are treated daily for thirty-five days (6 rats
per treatnen QLR i, ficed rbon di.gxide sphyxi ation on the
36th day. Th‘ge"’t%?n rty-t?ﬂ\g%?%gﬁ i a%é??%ﬁg?es KSh itgﬁeeﬁﬁo{’)% al | ow maxi mal
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conput ed tompgraphy. .ln rdance with the above. procedures -1 or
ethynyl estr |n%%1%’ﬁngnﬁ%ﬁ20®3mﬁ% o??ﬁ?%'ﬁﬁﬁalb?lea}a‘ﬁod@}?wﬁ 5% oral Iy
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pyruvate (1 mM), HEPES { (N-[2-hydroxyethyllipiperazine-N‘'-[2-

ethanesulfonic acid}10 mM}, non-essential amino acids and
bovine insulin”(l ug/mL) (maintenance medium). Ten days
prior to assay, MCF-7 cells are switched to maintenance
medium supplemented with 10% dextran coated charcoal
stripped fetal bovine serum (DCC-FBS) assay medium) in place
of 10% FBS to deplete internai stores of steroids. MCF-7
cells are removed from maintenance flasks using cell
dissociation mediﬁm (Ca++/Mg++ free HBSS (phenol red-free)
supplemented with 10 mM HEPES and 2 mM EDTA). Cells are
washed twice with assay medium and adjusted to 80,000
cells/mL. Approximately 100 mL (8,000 cells) are added to

flat-bottom microculture wells (Costar 3596) and incubated
at 379C in a 5% CO2 humidified incubator for 48 hours to
allow for cell adherence and equilibration after transfer.
Serial dilutions of dfugs or DMSO as a diluent control are
prepared in assay medium and 50 mL transferred to triplicate
microcultures followed by 50 mlL assay medium for a final
volume of 200 mi,. After an additional 48 hours at 37°C 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



mai ntained in MEM (m ni nmal essential nedium phenol red- free, Sigma, St.
Louis, MD supplenented with 10%fetal bovine serum (FBS) (V/V),
L-glutamne (2 mV), sodium pyruvate (1-mV), HEPES 27 January 2004

{ (N-[2- hydroxyet hyl | pi perazi ne-N - (2- ethanesul fonic acid)10 m),
non-essential amno acids and bovine insulin (1 ug/nm) (maintenance

medi um). Ten days prior to assay, MCF2¥ cells are switched to maintenance
medi um suppl enented with 10% dextran coated charcoal stripped fetal bovine

serum ( DCC- RBRk,i8%S akaNBeH-wi e iy @lfaﬁ§crr5)éulltg1{9é':s.8§st19gd§pé]@l@rdrf‘t er nal
stores of steraoids. MCF-7 cells are renoved from mai ntenance fl asks using

cel | di ssociSMeMtREaL L ¢l HayeFtEF e eSIMBS Y SHEEnEPURRRd feghiquid
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asggy medi u%egnﬁqléjgﬁg%d tg%%ng%%l %g#rﬁ_acgigp?g%ﬁatel y 100 niL (8,000

cells) are added to flat-bottomm crocul ture wells (Costar 3596) and

I ncubated at 37GypR_8n AL LY Blhgd- | AGHRAKQLLf Or 48 hours to  allow

for cell adherence—amgequrtibratrom atter transter. Serial dilutions of

drugs or DVBO as Egtdpyeerdersinions| mamparyriapenrsd arg nsedyceddizum and 50 nL
transferred gepahbl @%k&&&@—n&ﬂl@f%ﬁk%%ﬁcﬁ %lxlemﬁ%@chxséa AloRSaaY Jedi um f or
a final volunme of . After an additional 48 hours at 37Cin a 5% CO2
huni di fi ed iTEWsErdes . nfrdanlies Erdigna sedtwpbRutt $5 tdare®t MR di ne (1
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hours-fol | owed b 27 Japuary 2004 24 thawi ng and harvesting

mi crocul t ur SETGEPK PR BlEIFTHR raSERP a (PGt cA@é’I“It Py oot (—ﬁftegal‘?ﬁ’iBés are
counted by ladindstsetidn] |tdd aRAmMSHAJoPal laa¢ BatpRlagesd Jckupt er.

DVBA- | nduced Ma t % gurmr | nhi bition %tnw%en de endent manmary tunors
are produced ™S VENEI EOSp iy FPPSATRRGS *®h a e‘b%Y%‘ﬁaPé’@d rom Har | an
| ndustri es, momei anapos | sppdaydi ahe. 1éhgadoHnd shdayssof dbgeters of

each tumor are measured with a metric caliper, the

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

F-IIT is administered either through intraperitoneal
injections in 2% acacia, or orally. Orally administered
compounds are either dissolved or suspended in 0.2 mL corn

. 0il. Each treatment, including acacia and corn oil control
treatments, is administered once daily to each test animal.
Following the initial tumor measurement and selection of
test animals, tumors are measured each week by the above-
mentioned method. The 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.



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

di net hyl benz[ a] aant hracene (DVBA). About 6 weeks after DVBA

adm nistration, the manmary gl ands are pal pated at weekFyanuary @084l s f or

t he appearance of tunors. \Wenever one or nore tunors appear, the |ongest
and shortest dianeters of each tunor are nmeasured with a netric cali per,
the neasurenments are recorded, and th& animal is selected for
experinmentation. An atterrpt is made to uniformy distribute the various

sizes of tunors it_ﬂ:erzjiﬁ g&é&qﬁaq@sgoggggduggups such that average-sized
tunors are equiv t groups. Control groups
and test groups for each experiment contain 5 to 9 animals. F-111 is
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orally. Oral l%:il adm ni stered _co ounds are eit er I ssol ved or suspended in
0.2 nL corn 3GHnisELERI Febthrent e ARPYEF R fcamcardnaeerts efred dift r ol
treat ments, fromdnilnist 20wl m«.}aydaiah& tioe goati ddesit adhiRl stfdlaniiag t he

initial tu re ‘gﬂﬁ (o nFs are
nmeasur ed egD'L V\BEE% n?ﬁe a oﬁgkg}e%itjlggﬁg%j &%S'&ga%l}%ﬂp%rﬂe% nefnt and
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areas of theutimtersasien deter wrfedts Foi waghneorperediand control
treatnment, the change in the mean tunor area is determned. -27 January 2004
25 Uterine Fibrosis Test Procedures Test 1. Between 3 and 20 wonen havi ng
uterine fi brissits 2ar eThadyang strocedufe |1 .uskHie asnmbunfest Tongowapt the

adm ni st erecbérs_lﬁdf b@NM, Bmiln 3 1298 B4 day,. . ARd the period of administration

is 3 nonths e wonen are observed during the period of adm nistration,
and up to 3 nonths after discontinuance of admnistration, for effects on

uterine fibresissTesin: sa&teep%eedefeclesdqfs%d $5U3R0r8Se i D, T8&lept tRXCEP
the period of admnistration is 6 nonth
period of administration is 1 year

Test 4: Prolonged estrogen stimulation is used to induce
leiomyomata in sexually mature female guinea pigs. Animals
are dosed with estradiol 3-5 times per week by injection for
2-4 months or until tumors arise. Treatment consisting of
F-III or vehicle is administered daily for 3-16 weeks and
then animals are sacrificed and the uteri harvested and

analyzed for tumor regression.

Test 5: Tissue from human leiomyomas are implanted into the
- peritoneal cavity and/or uterine myometrium of sexually
mature, castrated, female, nude mice. .Exogenous estrogen is
supplied to induce growth of the explanted tissue. 1In some
cases, the harvested tumor cells are cultured in vitro prior
to implantation. Treatment consisting of F-III 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 3: The same procedure is used as in Test 1, except the period of
admnistration is 1 year. Test 4: Prol onged estrogen stinmulation is used to
i nduce |leiomyomata in sexually mature fenal e gui nea piZgslanvery 804 are
dosed with estradiol 3-5 tines per week by injection for 2-4 nonths or
until tunors arise. Treatnent consisting of F-I11 or vehicle is
adnministered daily for 3-16 weeks and 2fhen aninals are sacrificed and the
uteri harvested and analyzed for tunor regression. Test 5: Tissue from

human | ei onypgBs @r e o BRhaNE LG k! Iﬁ%egEﬁ%if 1a %3.\4{0% gpd/or uterine
I , Temale, nu

myonetrium of sexual mat ure, castrated nude mce. Exogenous
estrogen is haufRsitiesdand myfeasingdowin ofitrpe axpimimeet nessue. | n sone

cases, the haryestathelUAR tadd S %%rggﬁgiuéﬁgcirﬁbr# 2 BLEREG {ou n
i mpl antation. Treatnent consisting of F-111"or vehicle “1s supp ied y
gastric | ava®yeSridedBpsy PasiieVior 03- abteppatalvricasesl anest afeon enoved

and neasur edsf o @b e DEsud &Y @3okRBe Alsihsrd id10kuspeniidce, the uteri
are harvested to assess the status of the organ. 27 January 2004 26 Test

6: Tissue fromifufgr BELRtH9d Brorgt BnBPRta N inarkdds eeguanerdmi nt ai ned,
in vitro, asafyibi@itYcNONRatdART GrERdhCuht thé SpreAdmieCahaspesiimny ar e
pushed t hrou a sterile_mesh or si eve:L or alternately teased apart from
sur roundi ng &0t BT Br SRR ngFEL LRI 3R AFEYEoRoF ERPIE are
mai nt ai ned iabilediva teoptedutien @olPpYemendntansbnaiy id3 ahdceh&at es of growt h
in the presence and absence .of_ estrogen_are determ ned. Cells, are assayed
for their abiFty t Opﬁﬁ%‘%}ﬁ%’e tesisr 8ndht %S%th‘r?fm@eandr?h‘é’rrrmresponse
to growt h faotlonuseandrgravdds dedr forethéfr ibts 10 feidltieesegpenassessed for
their prolif tive r nse, follow ng treat Wi t.h oges}ins, GnRH,
F-111, and ’§°re1ﬁ-.°<‘:*’r“§9 E]z‘%/)‘%nieno w%tterBfag%%?lf{bsdg%%égép%ﬁg&araé‘ ssessed

vehicle. Levels of steroid hormone receptors are assessed

weekly to determine whether important cell characteristics

are maintained in vitro. fTissue from 5-25 patients is

utilized.

Test 7: F-III‘s ability to inhibit estrogen-stimulated
proliferation of leiomyoma-derived ELT cell lines is
measured substantially as described in Fuchs-Young, et al.,
“Inhibition of Estrogen-Stimulated Growth of Uterine
Leiomyomas by Selective Estrogen Receptor Modulators”, Mol.
Car., 17(3):151-159 (1996), the teachings of which are
herein incorporated by reference.

Endometriogis Test Procedures

Test 1: Twelve to thirty adult CD strain female rats are
used as test animals. They are divided into three groups of
equal numbers. The estrous cycle of all animals is
monitored. On the day of proestrus, surgery is performed on
each female. Females in each group have the left uterine
horn removed, sectioned into small squares, and thg squares

are loosely sutured at various sites adjacent to the



weekly to determ ne whether inportant cell characteristics are maintained
invitro. Tissue from5-25 patients is utilized. Test 7. F-111"s ability
to inhibit estrogen-stinmulated proliferation of |ei onpgdnanaeyizeed ELT cel |
lines is measured substantially as described in Fuchs-Young, et al.,
"Inhibition of Estrogen-Stinulated Gowh of Uerine Leionyomas by

Sel ective Estrogen Receptor Mdul ators'a7 Mol. Car., 17(3):151-159 (1996),

t he teachings of which are herein incorporated by reference. Endonetriosis

Test Procedu . 1 I to thirty. | t trai.n female,rats are
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uterus, and sygiiceesieihare rappledableepraperé@nretiand1pgesar ed for
hi st ol ogi cal ___exam nation, The ovaries and adrenals are iighed. Test 2:
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They are divided into two equal groups. The estrous cycle of all aninals

:c ZWBWFQI tor edI'es,(EI 2 :t h%‘wg‘ﬂfe O{f:o pghaler%tyr lé't%ihlgu&gesr t}Ira{isn %ee{'n];?gn?gtso r]areea(:h
used as test animals. They are divided into two equal
groups. The estrous cycle of all animals is monitored. On
the day of proestrus, surgery is performed on each female.
Females in each group have the left uterine horn removed,
sectioned into small squares, and the squares are loosely
sutured at various sites adjacent to the mesenteric blood
flow. Approximately 50 days following surgery, animals
assigned to Group 1 receive intraperitoneal ihjections of
water for 21 days whereas animals in Group 2 receive
intraperitoneal injections of 1.0 mg of F-III per kilogram
of body weight .for the same duration. Following 21 days of
treatment, each female is sacrificed and the endometrial
explants and adrenals are removed and weighed. The explants
are measured as an indication of growth. Estrous cycles are

monitored.

Test 3: Autographs of endometrial tissue are used to induce
endometriosis in rats and/or rabbits. Female animals at
reproductive maturity undergo bilateral oophorectomy, and
estrogen is supplied exogenously thus providing a specific
and constant level of hormone. Autologous endometrial

tissue is implanted in the peritoneum of 5-150 animals and



Femal es in each group have the left uterine horn renoved, sectioned into
smal | squares, and the squares are |oosely sutured at various sites

adj acent to the nesenteric blood flow Approxinately 20 Jdayasy 2004] ow ng
surgery, animals assigned to G oup-1 receive intraperitoneal injections of
water for 21 days whereas animals in Goup 2 receive intraperitoneal
injections of 1.0 ng of F-111 per kiloggam of body weight for the sane
duration. Follow ng 21 days of treatnent, each fermale is sacrificed and

the endonetrijal explants. adrenals are.re d and. wei d. The
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ani mal s and nuary estrogen supplied to 1'nduce growh of the
expl ant ed t itheunterds ckg rhanvessndi 50| agpwfs &tesnpoahdeniondiaipmesent
invention 1is supplied by gastric |lavage on a daily basis for 3-16 weeks,
and inplants are renpved and neasured for growth or regression. At the
time of sacfeptcéd: tHeSTuRr derrhbrnanfendonetyialusessommriesiwdapgedssess

status of endegethtumerit®Heut ofl s8k€aTTOMAAUFRN Rgdommldd alrd@ikons is
inplanted into the peritoneum of sexually mature, castrated, female, nude

ni ce. ExogeRYde BEEP ogdFIsSIOUFpPFEEPIR: iifd FEBPdiedM tP igTduase 9&pENt ed

tissue. In wnehéaismaﬂm hla_@?\éaét edrn engRREEER3! Ellg‘é ::I'iiaizla‘{e%t%@.' It_urgdbi n
vitro prior tq inplantatiqn. Treatpent consisting of F- suppl i ed by
gastric | av&&goﬂgg’él%l]aicfe;ﬁﬁaﬁ? Fotured e dREFORIi%nt s are renoved

and neasur edmb@an g O Orrre@@mensi GhsiNeideof F-III 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 intact endometrium.

Test 5: Tissue from human endoﬁetrial lesions 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 to produce
complement component C3 and their response to growth factors
and growth hormone. In vitro cultures are assessed for
their proliferative response following treatment with
progestins, GnRH, F-IIX1, 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.



time of sacrifice, the uteri are harvested to assess the status of the
intact endonetrium Test 5: Tissue fromhuman endonetrial lesions is
harvested and maintained in vitro as prinary non-transfé@rapdary @004r es.
Sur gi cal specinens are pushed through a sterile mesh or sieve, or
alternately teased apart from surrounding tissue to produce a single cel
suspension. Cells are nmaintained in nmez®a containing 10% serum and
antibiotic. Rates of growh in the presence and absence of estrogen are
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transport ere binding'to a I3 base-pair_ palindromc DNA
consensus séﬁﬁéﬁ@ea€§§wbbgeﬁfﬁ%§§@ﬁ§€réPéh%¢ﬂ1 QQPaEREFS veytlhs assenbly of

a transcri ptémalna%a@amtt&Mutqk}atqah%@aéﬁﬁcdﬁﬂa% agthyataneof a
appropriate target genes. A_variety of genes have been 1dentjfied which

are regul at SRHPtYeOfr 86R%F havEs bepRc i daRE A S M LSPa PTBr BEFHIALEh & o-
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ot her hornones and neuroggg g R% Q%e been identified in many
est r ogen- r esPEIETV&E EFENBLC stdengndi Peteuyef Fnaymegsan %rolactin, and
| ut ei ni zi Ng receptors, as well as other hormones and neurcopeptides.
ERE‘s have been identified in many estrogen-responsive genes
including vitellogenin, c-fos, prelactin, and luteinizing
hormone.

0f significance in the central nervous system, ERE-like

sequences have been identified in p75R9Y and trka, both of
which serve as signaling molecules for the neurotrophins:
nerve growth factbr (NGF), brain derived nefve growth factor
{BDNGF), and neurotrophin-3.

BDNF as well as NGF have been shown to promote the

-survival of cholinergic neuronsg in culture. It is

- postulated that if the interactions between neurcotrophins
and estrogens are important for the development and surviwval
of basal forebrain neurons (which degenerate in Alzheimer’s
disease) then clinical conditions in which an estrogen
deficiency exists (as after menopause) may contribute to a
loss of these neurons.

The following experiment is conducted in ovariectomized
rats (prepared as described above)} to determine the
similarities and/or differences between F-III and estrogen
at affecting gene expression in various brain regions. 8ix

week old rats are dosed daily with subcutaneous injections



hornmone. O significance in the central nervous system ERE-like sequences
have been identified in p75ngr and trkA, both of which serve as signaling
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reaction buffer, Tag polymerase, and a 32parce.

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.

Use of F-II1 in Conjunction with Estrogen

Peri- and post-menopausal women often undergo hormone
replacement therapy {HRT) to combat negative consequences
associated with the drop in circulating endogenous estrogen,
e.g., to treat hot flashes. However, HRT has been
associated with increased risks of certain cancers including

~uterine and breast cancer. F-III may be employed in
conjunction with HRT to inhibit these risks.

Use of F-ITI in Conijunction With an Aromatase Inhibitor

By definition, the ovaries of a postmenopausal woman
are not functioning. Her only source of estrogen is through
conversion of adrenal androgens to estrogens by the enzyme
aromatase, which is found in peripheral tissues (including
fat, muscle and the breast tumor itself). Thus, drugs that
inhibit aromatase (aromatase inhibitors) deplete the
postmenopausal woman of circulating estrogen. Estrogen

deprivation by means of aromatase inhibition is an important



are size fractionated on a 6% TBE-urea gel, dried and exposed to X-ray
fil-m The resulting nRNA display patterns are conpared between treatnment
groups. Use of F-1I1 in Conjunction with Estrogen Peri 27aladugygs0d#enopausal
wonen often undergo hornone replacenent therapy (HRT) to conbat negative
consequences associated with the drop in circulating endogenous estrogen,
e.g., to treat hot flashes. However, HRI has been associated with

i ncreased risks of certain cancers including uterine and breast cancer.
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analogue. During therapy with a LHRH analogue, lack of

circulating estrogen may cause negative, unintended side-
effects, for example on serum lipid levels. F-III may be
employed to inhibit these negative effects.

Increasing Levels of Acetyl Choline

It is known that patientg suffering from Alzheimer’s
disease have a markedly smaller level of cholinergic neurons
in the hippocampus than their non-Alzheimer peers. The
progressive loss of these cholinergic neurons appears to
mirror the progressive loss in memory and cognitive function

~in these patients. It is thought that one reason for the
decline of these neurons is the loss or decreased function
of the neurotransmitter, acetyl choline.

The level of acetylcholine in a neuron is basically
determined by where the equilibrium between its bio-
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-III's effect on levels of

ChAT, the following experiment is performed: Following the
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determine F-111"s effect on |l evels of W ng experinent is
performed: FEREHMIHE (HENSY IBMaly DD0LTH eméndl regimen cpdtathen

procedur e deggpidied AROYEmedOntdt-Falalr Qr@o%ﬁémg%l é(rQYSa%ﬂCﬂitc%Begﬂé
injection or oral gavage . ,with F-11l_at 3 in a vehicle containing

10% cyclodeﬁ??}?lb%%??hﬂ?ﬁFeBEﬁéoaﬁ@“hﬁa6t6§u ﬁroperﬁﬁﬁﬁgﬁéayhe or vehicle
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per each dosj A ropriate tinme intervals, the animls
are sacrlflcféﬂ:i"‘gbcfhc%i—’gn W?eﬁpd %5?%%?%1%ﬁ%ﬁﬁﬁé&er?hBrﬁ%???%éh%ﬂd portions of the
brai ns are hdetgenineedoandf ackay edtt iNdnpgésainedef bpra thaiiilgpetaspus and

by Rt B r o | Sl REQCBE8CE A s 1PN TR L RSl AT RGL VI Y T8 mdle

procedure may be found in Schoepp et al., J. Neural
Transmiss., 78:183-193, 1989, the teachings of which are
incorporated by reference.

As expected, in the OVX animals, ChAT levels are
reduced >50% (p<0.001) compared to the sham operated
controls.

In another embodiment of the present invention, F-III
is used in combination with an AChE inhibitor. Use of an
AChE inhibitor increases levels of acetylcholine by blocking

its degradation via inhibition of AChE.

Benign Prostatic Hyperplasia (BPH)

For background on the link between estrogen action and
treatment of BPH and prostate carcinoma, see PCT Application
No. WO 98/07274, International Publication Date: October 15,
1998.

In the experiments described below, the ability of F-
ITT 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 TriseHC1 pH 7.4, 1.5 mM ethylenediamine tetraacetic acid
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contai ni ng tlesuppetéedein rlldi racs (peapsStERERY 10D MY/ 6F) pelapepinan (2

nmg/ mL), aprqQt..ni [Jd).. .and -.ph | met hyl syl fonyl fluoride (PVSF, 0.1
mv) (TEGD).%%‘LI]EEQEé |f{%s3§t_ setgnal LY oy gﬁ%'tﬁ‘étﬁ%’ﬂ%‘t@ P& fispended
in cold TEGRrehsoh ME&RH K30 Sgnofipel | diysarest asenpealeded dsy 30 seconds

(duty cycle 70% .output 1.8 n Branson Model 450 Sonifier., Lysates are
pel | eted by Ce@é%f’?‘i@%ﬁ’ﬂ’f &‘f) &5'9@90’6& & oy MBUEERReAH MEKT ter
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 KCl1 is replaced by 50 mM NaCl and to which 1
mg/mL of ovalbumin had been further added (TEGO). F-III is
diluted to 20 nM in TEGO from which 3-fold serial dilutions
are prepared. Assays are performed in round-bottom
polyprolylene microplates in triplicate microwells. Each
well receives 35 mL of tritiated 17B-estradiol (0.5 nM,
specific activity-GO.l Ci/mmol, DuPont-New England Nuclear,
Boston, MA} and 35 mlL of cold competitot test compound (0.1

nM - 5 mM} or TEGO, and following incubation for S5 minutes
at 4°C with shaking, 70 mL of MCF-7 cell line lysate.

Plates are incubated for 24 hours at 4°C after which

time 70 mL of dextran-coated charcoal (DCC) is added to each

well followed by vigorous shaking for 8 minutes at 49C. The

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

40C. 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 c¢ontrols are total counts and total counts + DCC
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adni ni stration of
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 cells via an evolutionary process or may occur in a
single, pivetal event. This de nove process is in contrast
to the metastasis, colonization, or spreading of already
transformed or malignant cells from the primary tumor site
to new locations.

A person who is at no particular risk of developing
breast cancer is one who may develop de novo breast cancer,
has no evidence or suspicion of the potential of the disease

" above normal risk, and who has never had a diagnosis of
having the disease. The greatest risk factor contributing
to the development of breast carcinoma is a personal history
of suffering from the disease, or an earlier occurrence of
the disease, even if it is in remission with no evidence of
its presence. Another 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 has been
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or |nt[aper (Study 2) dose of 50 ng of N-nitroso-N nethylurea per

kilograntof |ght one week prior to feeding ad libituma diet into

whi ch varylng annwraﬁhd¥ 1F- thel diéddry?-ddbelslo? 60 mg/kg of diet and

6?'@2ﬁ?¥2| %BUteP%é)gp%ﬂ_XyLrangﬁaégggﬁch%%Hgn?g1g§m£g%%1%t%ggégfgg base),

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.

Rats are observed for evidence of toxicity and are
weighed and palpated for tumor formation once a week. The
animals are sacrificed after thirteen weeks (Study 1) or
eighteen weeks (Study 2} and tumors are confirmed and

weighed at autopsy.

Formulationsg

The term “pharmaceutical” when used herein as an
adjective means substantially non-deleterious to the
recipient mammal. By “pharmaceutical formulation” it 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-IIT 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.
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co rlse o] %1t0.99.9% Db
Preferably, #o° noteS F"( V\g]jg]‘c]%ﬁfe theyre ?e TS Yt ¢ n9EEAEEPhed in said
formul ati on. ThatPhas:malctautSC@I chﬁ:mﬁﬁdlth_ﬁnsf@f mﬁ@tﬁe'éehltl iwréht sorsecond
ohi bi tor - PR IPTShar SBUEY R AL A AT BB or s NSy SPAPPtel bPALIE: i ons
are those whene readillyi svahbalsis anmmentagrezh:emtxample, F-III,
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.
Pharmaceutical compositions of this invention for
parenteral administration comprise sterile aqueous or non-
agueous solutions, dispersions, suspensions, or emulsions,
as well as sterile powders which are reconstituted
immediately prior to use into sterile solutions or
suspensions. Examples of suitable sterile agueous and non-
agueous carriers, diluents, solvents or wvehicles include
water, physiological saline solution, ethanol, polyols {such
as glycerol, propylene glycol, poly(ethylene glycol), and
the like), and suitable mixtures thereof, vegetable oils
{such as olive o0il), and injectable organic esters such as
ethyl oleate. Proper fluidity is maintained, for example,
by the use of coating materials such as lecithin, by the
maintenance of proper particle size in the case of
dispersions and suspensions, and by the use of surfactants.
Parenteral compositions may also contain adjuvants such
as preservatives, wetting agents, emulsifying agents, and

dispersing agents. Prevention of the action of



Phar maceuti cal formul ations of the present invention are prepared by
procedures known in the art using well known and readily available

i ngredients. For exanple, F-111, either alone, or in E@menuvi28R4wi th an
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i nj ect abl e FOMATPALHBR TS isd Blfoﬂtaﬁtw%ltﬁﬁa‘ﬁtsod&dbtlﬁéwn‘é#@ on of agents

dissolving or suspending the drug in an o0il vehicle. In the
case of the subcutaneous or intramuscular injection of a
suspension containing a form of the drug with low water
solubility, the rate of absorption of the drug depends upon
its rate of dissolution.

. Injectable “depot” formulations of F-III are made by
forming microencapsulated matrices of the drug in
biodegradable polymers such as poly{lactic acid),
poly(glycolic acid), copolymers of lactic and glycolic acid,
poly (orthoesters), and poly (anhydrides) these materials

- which are described in the art. Depending upon the ratio of
drug to polymer and the characteristics of the particular
polymer employed, the rate of drug release can be
controlled.

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).



whi ch del ay absorption such as al um num nonostearate and gelatin. In sone
cases, in order to prolong the effect of the drug, it is desirable to slow
t he absorption of the drug follow ng subcutaneous or iZAteowarg2004r

i njection. This may be acconplished 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. I3 the case of the subcutaneous or

i ntramuscul ar injection of a suspension containing a formof the drug with
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capsul es, (oLl Bl spobonie oy A0 Srapules; bn such, solLd dosege
as sodi um ci agat £, cajrcidincahﬁbmmtep,hmhamebmﬂﬂbmm(@,) doitlaker sror ext enders
such as Stargr§§5ca starch, alginic acid, silicates and sodium

carbonate, (e) moisturizing agents such as glycercol; (£f)

solution retarding agents such as paraffin, (g) absorption

accelerating agents such as quaternary ammonium compounds,

{h) wetting agents such as cetyl alcohol and glycerin

monostearate, (i) absorbents such as kaolin and bentonite

clay, and (j) lubricants such as talc, calcium stearate,

magnesium stearate, solid poly(ethylene glycols), sodium

lauryl sulfate, and mixtures thereof. In the case of

capsules, tablets and pills, the dosage form may also

‘contain buffering agents.

Solid compositions of a similar type may alsgso comprise
the £fill in soft or hard gelatin capsules using excipients
such asgs lactose as well as high molecular weight
poly {ethylene glyvcols) and the like.

S0lid dosage forms such as tablets, dragees, capsules,
pills and granules can also be prepared with coatings or
shells such as enteric coatings or other coatings well known
in the pharmaceutical formulating art. The coatings may
contain opacifying agents or agents which release the active
ingredient (s} in a particular part of the digestive tract,
as for example, acid soluble coatings for release of the -~

active ingredient(s) in the stomach, or base soluble



sugars including | actose and glucose, mannitol, and silicic acid, (b)

bi ndi ng agents such as carboxynet hyl -cel |l ul ose and other cell ul ose
derivatives, algi-nates, getatin, poly(vinylpyrrolidiney Jasuew@®84and
acacia, (c) hunmectants such as glycerol, (d) disintegrating agents such as
agar- agar, calcium carbonate, sodium bi carbonate, potato or tapioca
starch, alginic acid, silicates and soddm carbonate, (e) noisturizing
agents such as glycerol; (f) solution retarding agents such as paraffin,

(g) absorpti eaatﬁygcself%&a&bmgaéa%ﬁ sch%uggtil@e%%fé&%ﬁ @ymeqi Py conpounds,

(h) wetting agents such as cetyl alcohol and glycerin nonostearate, (i)
absor bent s sitegsinedoltrachnd bentonite clay, and (j) lubricants such as
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sodi um lauryl sulfate, and mxtures thereof. In the case of capsules,
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hard gel ati n capsul es u3|n ients such as. lactose as well as high
nol ecul ar wei ght THEY Fe?ﬁ? ‘Bﬁ?tép§)°$ﬂﬁ FfRinistratdgn ot gbshhe forns

such as tablatsudly &@&esloﬁapawleﬁ,onspl lshsp@xmllcg{sa,ntgﬁ&pﬁaanal so be

prepared with coating shell's sych as _enteric coating t her

coat i ngs wel‘?L ﬁﬁ FAg %Hg}iﬁbg i 28k YO r SRRy Sar lq?% coat i ngs

may contai nfcm:pm.dlaftwong agenirscladeadert s dm@etfntrselce:menubeua@dlme the

| ngredi ent (S),d N APALLLEHLAT DY O hlig gl assidve Lhgct, o as for example,
a r&8|8ﬁ?(

aci d sol ubl e coatings *t6F TelCase 6 I've ing in the
st omach, or $igdidaolzabiea@dntdammar wmA064f B&rs catdngs b@hanelease of the

active ingreg] Gliahot i LA 1AUER0008] LEAFE actieedS! YR T UGB () MY
al so be nlcroencapsm
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.

Besides inert diluents, the ligquid oral formulations
méy also include adjuvants such as wetting agents,
emulsifying and suspending agents, and sweetening,
flavoring, and perfuming agents.

Liquid suspension, in addition to the active
ingredient(s) may contain suspending agents such as

. ethoxylated isostearyl alcohols, polyoxyethylene sorbitol
and sorbitan esters, microcrystalline cellulose, aluminum
metahydroxide, bentonite clay, agar-agar, and tragacanth,
and mixtures thereof.

Compositions for rectal or intravaginal administration
are prepared by mixing F-III with suitable non-irritating
excipients such as cocoa butter, polyethylene glycol or any
suppository wax which is a solid at room temperature, but
liquid at body temperature and therefore melt in the rectum
or vaginal cavity to release the active component(s). The

compounds are dissolved in the melted wax, formed into the



in a sustained-rel ease coating, with the mcrocapsul es being nade part of

a pill of capsule fornulation. Liquid dosage fornms for oral adm nistration
of F--111 incl.ude solution, enulsions, suspensions, syY7uesuaii@004|ixirs.
In addition to the active conponents, quuid formul ati ons may i ncl ude

inert diluents commonly used in the aié.such as water or other
phar maceuti cal solvents, solubilizing®agents and emnulsifiers such as
et hanol, isopropanol, ethyl carbonate, ethyl acetate, benzyl al cohol,

benzy! benzwésqra@%mbeneamyapﬁowea 3oL YhENE ay%%hflﬂwﬁé@y'

formam de, oils (in partlcular' cottonseed, groun nut, corn, germ olive,
castor, and SEPawterVsFormrlae- tetrahydrofurfuryl al cohol |

pol y(et hyl ene gl ¥cats) madakido t@la@im%&@&érgé SPhid @brnapg m xtures
thereof. . Besides inert diluents, the liquid oral fornulations nmay also

i ncl ude adj LVBRSOTSEch A8 IRty i8gEResart emiRISOfieRgaan dISRRIRIHA ng

agents, and dgaEelceNifRgm phdsptI1iRd dsapg @@Eéf”ﬂﬂﬂldagﬁﬁkﬁanéégu'd
suspensi on, .., addItIOEatO t he active |ngre dient(s) may contain suspendi ng

agents such HPOSESRBRy FATEH 4 SEG 16| EareRmhdhs mopery 8% yBrhyt e ldsibi t ol
and sor bi t arhyesters, lﬂqtiid{)cd’xyj,l:‘dtallbl wRieR| dtd QBRpedsell DHMAn MEhatydy oxi de,

bentonite cla agar nd .t ragacant h m xt.ures thereof

Conposi ti ons %&Wecf‘ﬁ? e atr?r’?l gﬁﬁﬁ“a‘é%’rﬁagt r PPoRetabelizalis ed by

m xi ng F- IIIlﬂmlﬁhcapabbblafrﬁmrmlhglEapb@@mesndaanQHHSe&ucfmﬁéiﬁﬂ@%@ﬁthtter,
pol yet hyl en %!x an ry wax which is.a soljd at

t enper at ureec %9#18 Y l%)d%g%%errpera W &R (‘fi‘lphe?’éf%(g L han t|°‘n the
rectum or ﬁé@hnatabahleISm)am@heasatshepEEanuatdeaponema(Eﬁe Tihe .

conpounds ang,di,38pLYE, éﬁlflﬂl ?ge%5§:¥%%fﬂEgP|2 t Osééd%aggary 2004

40 desired shape and al | owe
cholines (lec1th1ns), both natural and synthetlc

Methods for forming liposomes are know in the art as
described, for example, in Prescott, Ed., Methods in Cell
Biology, Volume XIV, Academic Press, New York, N. Y. (1976),
p- 33 et seq. '

_ The following formulation examples are illustrative
only and are not intended to limit the scope of the present

invention.

Formulation 1: Gelatin Capsules

Hard gelatin capsules are Quantity {(mg/capsule)
prepared using the

following:Ingredient

F-IIX 0.1 - 1000
Starch, NF 0 - 650
Starch flowable powder 0 - 650
Silicone fluid 350 centistokes ¢ - 15

The formulation above may be changed in compliance with the

reasonable variations provided.



suppository forrmulation. F-111 may also be adm nistered in the form of

| i posones. As is knowin the art, |iposones are generally derived from
phosphol i pids or other |ipid substances. . Li pososone f @ maneaiyd@®84are
formed by nono- or nultilanellar hydrated |iquid crystals which are

di spersed in an aqueous nedium Any non-toxic, pharmaceutical, and

nmet abol i zabl e |ipid capable of form ngiliposonmes can be used. The present
conpositions in |'i posome forn1can contain, in addition to F- 11

stabilizers, excipie resel atlves re erred l'i pi ds
are phosphol i pi d& anga?ﬁe osp éPdef PE%%]nggsfpch?%|H¥$ Snat ur al
and synt het ilgzlawkt hods for form ng |iposones are know in the art as

descri bed, for exanple, in Prescott, Ed., Methods in Cell Biology, Volune
X'V, Acadenlc Press, New York, N. Y. (1976), p. 33 et seq. The foll ow ng
fornulatlonEE&EEQE§$_aL% i | Takdtetat i ve only and are not intended to limt
the scope of the present invention. Formulation 1. Gelatin Capsul es Hard
gelatin capsules are Quantity (mog/capsule) prepared using the

fol | ow ng: Ingredlent Fagredi@nt - 1000 St ar clQuaEi@y- (850taltatrich flowabl e
powder O - 1T 3 n above
may be changed in conpllance ‘with the reasonabl e“Variatlons provi ded 27
January 200&e4ivAcsgp|micKasmysitalionei s prepared 889 ng tdfd i ngredients

bel ow. For mg;atii-en diodadd etSimed 10 - 650
Stearate acid 5 - 15

The components are blended and compressed to form tablets.

Formulation 3: Tablets containing approximately 10 and 50

mgs, respectively, of F-III may be prepared as follows:

Ingredient ~Quantity Quéntity
(mg/tablet) (mg/tablet)
F-IIT _ ' 11.3 56.5
Lactose Anhydrous 176.8 128.2
Lactose Spray Dried Special 44.2 32.0
Povidone 11.0 13.0
Polysorbate 80 2.5 2.6
" Crosspovidone (Inside) 6.25 6.24
Crosspovidone ({Outside) 6.25 6.5
Magnesium Stearate 1.5 1.7
Microcrystalline Cellulose 0.0 13.0

{Qutside)

The components are blended and compressed to form tablets.



I ngredient Quantity (ng/tablet) F-1112.5- 1000 Cel | ul ose,
m crocrystalline200- 650 Silicon dioxide, fumedl0-- 650 Stearate aci ds- 15
The conponents are bl ended and conpressed to form tabl &’slangay 2G04t i on 3:

Tabl ets containing approxi mtely 10 and 50 ngs, respectively, of F-I111 may
be prepared as follows: IngredientQuantity Quantity (ng/tablet)(ng/tablet)
F--11111. 356.5 Lactose Anhydrous176. 812822 Lactose Spray Dried

Speci al 44. 232. 0 Povi donell. 013. 0 Pol ysorbate 802.52.6 Crosspovi done

(I'nsi de) 6. 256. 24 0 vi done tside)6,256.5 Magnesi um Stearatel.51.7

M crocrystalline é%ﬁﬁ uIg§§g8¥0lég%;%ﬁﬁnééf&efoﬁ$ﬁ95§%ﬁb?hgnfs1§88 B efded and
conpr essed t B-Ib¥ muaalyadiesup 29s Jaridams : 2004 42 Alternatively, tablets each
containing 2.5 - 1000 ng of F-111 are made up as follows: Fornulation 4:

Tablets Ingredient Quantity (ng/tablet) _F-11125 - 1000 Starch45 Cel |l ul ose,
m crocryst al FerasstPeny ¢i: nyTayketsd i done4 (as 10% sol ution in water)

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

{as 10% solution in water)
Sodium carboxymethyl celluloge
Magnesium stearate

Talc

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

which are then passed through a No. 14 mesh U.S. sieve. The

granules so produced are dried at 50°-60°C and passed
through a No. 18 mesh U.S. sieve. The sodium carboxymethyl
starch, magnesium stearate, and talc, previously passed
through a No. 60 U.S. sieve, are then added to the granules
" which, after mixing, are compressed on a tablet machine to

yield tablets.



4.5 Sodi um car boxynet hyl cel |l ul ose Magnesi um stearate0.5 Talcl F-111

starch, and cellul ose are passed through a No. 45 nesh U S. sieve and

m xed thoroughly. The solution of polyvinyl pyrrolidon&7isgnyarye@04i t h t he
resultant powders which are then passed through a No_ 14 nesh U S. sieve.
The granules so produced are dried at 50-60C and passed through a No. 18
mesh U. S. sieve. The sodi um carboxynethyd starch, nagnesi um stearate, and
talc, previously passed through a No.. 60 U S. sieve, are then added to the
granul es which, af. Tl X I .essed; on | e i yield
tablets. 27 Janu§%€5%%85b§%Q%ﬁ?g&ﬁ%ﬁ%ﬁgaggcﬁ'%onEQFﬁ?%B 8fgﬁggﬁ%§6£ﬁb of
medi cament BRY SmH ddsseaxe enatgd@sagofldpiwews: Fornul ati on 5: Suspensi ons
ingredient F-111 Sodium carboxymethyl cellulose Syrup Benzoic acid
solution Flavor Color Purified water to Quantity (nmg/5 ni) 0.1 - 1000 ny
50 ng 1.25 rﬁfrmulamlmp 5q_V$quen§;ons

Ingredient Quantity {(mg/5 ml)

F-IIT : 0.1 - 1000 mg
Sodium carboxymethyl cellulose 50 mg

. 8yrup 1.25 mg
.Benzoic acid solution 0.10 mL
Flavor q.v.
Color qg.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 soﬁe of the water and added, with
stirring. Sufficient water is then added to produce the
required volume. - |

An aerosol solution is prepared containing the

following ingredients:

- Formulation 6: Aerosol

Ingredient Quantity (% by
weight)
F-ITY 0.25
Ethanol 25.75
Propellant 22 (Chlorodifluoromethane) 70.00

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

portion of the propellant 22, cooled to 30°C, and

transferred to a filling device. The required amount is



5 nL The nedi canent is passed through a No. 45 nesh U S. sieve and m xed
with the sodi um car boxynet hyl cellul ose and syrup to forma snooth paste.
The benzoic acid solution, flavor, and color are dil utddapiany 298fe of the
wat er and added, with stirring. Sufficient water required volune. is then
added to produce the An aerosol solution is prepared containing the
follow ng ingredients: Fornmulation 6: Ag¢dosol Ingredient Quantity (% by
wei ght) F-1110.25 Ethanol 25. 75 Propel | ant 22 (Chl orodi fl uor onmet hane) 70. 00

F-111 is mx i t han and the m xture added to. a,..portion of fthe
propel | ant Zg?e%mo%i%egot% g%ﬁggensc? Sttreae)r‘(lLsf: ePFeat to 4G iaqﬁji“?‘fﬁddgﬂ:gegh%he
requi red anoienairs.n@7piapebtan2004hved vihien Geits cae sit@innlfessedt eel

contai ner ang didyted with the remaining propellant. The valve units are
then fitted to the container. Suppositories are prepared as foll ows:

Formul ation 7: S#ypeostiberess |any ediepatr@daasi f9l awy:suppository) F-111250
Saturated fatty acid 2,000 glycerides F-111 is passed through a No. 60 nesh

U.S. sieve and ]
Formulation 7: Suppositories

Ingredient Quantity (mg/suppositoxy)
F-T1T 250
Saturated fatty acid 2,000

glycerides

F-ITI is passed through a No. 60 mesh U.S. sieve and
suspended in the saturated fatty acid glycerides previously
melted using the minimal necessary heat. The mixture is

then poured into a suppository mold of nominal 2 g capacity

and allowed to cool.

An intravenous formulation is prepared as follows:

Formulation 8: Intravenous Solution

Ingredient: Quantity
F-TIT 25 mg
" Isotonic saline 1,000 mL

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

minute.



suspended in the saturated fatty acid glycerides previously nelted using
the m nimal necessary heat. The mxture is then poured into a suppository
mol d of nominal 2 g capacity and allowed to cool. An iZdtleRyan@qg4
formulation is prepared as follows: Formulation 8: Intravenous Sol ution

I ngredi ent Quantity F-11125 ng |Isotonic salinel, 000 M. The solution of the
above ingredients is intravenously adrfinistered to a patient at a rate of
about 1 nL per mnute. 27 January 2004 45 Forrul ati on 9: Conbi nation

Ca le | | rgredi Nt Ly 6 FE-1d11  Premarin Avicel pH 101
psu B ELQEIOIEJ}?: 'ﬁbﬁﬁ%&?@@%&%ﬁﬁ p

Starch 1500—Srfrcom Ot Tween ornmul ati on 10: Conbi nati on

Capsule Il Ingredient F-111 Norethylnodrel Avicel pH 101 Starch 1500
Silicon O T i . ' o1y &L/ e)

F-I1I - 50

Premarin ‘ ‘ 1 -

Avicel pH 101 50

Starch 1500 117.50

Silicon 0il 2

Tween 80 0.50

Cab-0-5il 0.25

Formulation 10: Combination Capsule II

Ingredient Quantity (mg/capsule)
F-I17 S0
Norethylnoedrel 5
Avicel pH-lOl 82.50‘
Starch 1500 90
Silicon 0il 2
Tween 80 | 0.50

Formulation 11: Combination Tablet

Ingredient Quantity (mg/capsule)
F-ITT 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




82.50" 90 2 0.50 IngredientQuantity (ng/capsule) F-11150 Premarinl Corn
Starch NF50 Povidone, K29-326 Avicel pH 10141.50 Avicel _pH 102136.50

Cr ospovi done XL102.50 Magnesi um St ear at e0. 50 Cab- O Si | G75@ndgA70P4y

(rmg/ capsul ) 27 January 2004 46 Dosage The specific dose of F-111

adm ni stered according to this invention is determ ned by the particul ar
ci rcunstances surroundi ng each situati®®. These circunstances incl ude,
the route of adm nistration, the prior. nedical history of the recipient,
t he pat hol ogi cal condition or synptombeing treated, the severity of the
condi tion/synptom being treated, and the age and sex of the recipient.
General ly, an effective mninumdailyDdesgeof F--111 is about 1, 5, 10,

15, 20 T a ctisv X S 100, 60,
o 40 Mo No e L R O o0 . The

50, or 40 i st typic
exact dosenﬁﬁysbéndéﬂﬁﬁ?ﬁrkﬁidqqﬁr@éééﬁdhmc%h%mRQ¥ﬁFﬁ@la§tahﬁ%meRﬂQ§95|ce in

the medi cal @fbeuakiindossct idiitakicion. tPRes8W NiRRstahPaL {Se1ddi tially
admini stering a | ow dose _of the conpound, and gradual |l y |ncrea5|ng t he

does until t9%e rauEered %%I‘&ﬁé'ﬁtaltéoﬁff%‘? I?Iélcéfbé@ld&§él history of

the recipient, the pathological condition or symptom being
treated, the severity of the condition/symptom being
treated, and the age and sex of the recipient.

Generally, an effective minimum daily dose of F-III is
about 1, 5, 10, 15, or 20 mg. Typically, an effective
maximum dose is about 800, 100, 60, 50, or 40 mg. Most
typically, the dose ranges between 15 mg and 60 mg. The
exact dose may be determined, in accordance with the
standard practice in the medical arts of “dose titrating”
the recipient; that is, initially administering a low dose
of the compound, and gradually increasing the does until the
desired therapeutic effect is observed.

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

- estrogenic hormones (e.g., Premarin®, Wyeth-Ayerst; 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



Al though it may be necessary to dose titrate the recipient wwth respect to
the conbi nation therapies discussed above, typical doses of active
ingredients other than F-111 are as fol'l ows: ethynyl &$tEBgdH200401 - 0.03
ng/ day), nestranol (0.05 - 0.15 ng/day), conjugated .estrogenic hornones
(e.g., Premarin(r), Weth-Ayerst; 0.3 - 2.5 ng/day), nedroxyprogesterone
(2.5 -10 ng/day), norethylnodrel (1.0 4710.0 ng/day), nonethindrone (0.5 -
2.0 ny/day), am noglutem de (250-1250 ng/ day, preferably 250 ng four
times per d trazo d [ r apl once_ per day),

| et rozol e (?%‘pf%rﬁ% % i? /en}oarﬁgl ?égfgrgbf 232721% ﬁay) 9t Or Aest ane

(250- 1250 nﬁ“%@rh)\hleek preferably 250 ng twi ce weekly), exenestane (25-100
ng/ day, preferably 25 ng once per day), goserlin (3-15 ng/three nonths,
preferably 3.6-7.2 ng once every three nont hs) and 27 January 2004 47

| euprolide (3-15 ng/month, pr txampyoBnce every nonth). Route
of admini strati or-Exll tagape Qeilﬁdfﬂsm;leiteal’ﬁﬁ é:)yvaa_»l\éa;lyl ekEyreht&put es
including oral . rectal transdermal, subcutaneus i ntravenous,

i nt ranuscul aFCHRRINPFahasHTC e STBPROGTBI - AHAGHCEPPYFI on of each

est rogen- arndztma@gasnsn halsmimaagﬁmar I ané oSt Sdreddalwi t Phehaétivdd oI i s known
in the art Lk e 2lone of din |nat| on V%tq: estroaeg %%o est| n, or an
AChE i nhi blat or "géneraftty Wi I'? qo APRT 78l B0 IESESHVRAT Eht

fornul ati on: 1STmnphatﬂate\uitl'caﬂha¢ompmshtLsrilsncum timi ¢henzent i d-IMWy, be

adm ni stere h MRARR! ts SW ne
and the |ike ltoglreaPFagﬁrect al [clﬂ,el i R rav%%iéﬁo y pa?gﬁ{:gﬁal 3 %q{ ?)%ical ly,
bucal |y or %@bbpﬁgnageyer@rlma@élll pe Hﬁ@lmmuﬁr@anenaecaﬂwénmnt

adm ni strati@Rmuigtess. herein to nodes of adm nistration.

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.

Mode/Length of Administration

For the majority of the methods of the present
invention, F-IIT is administered continuocusly, from 1 to 3
times daily or as often as needed to deliver an effective
amount of F~IIT to the recipient. Cyclical therapy may
especially be useful in the treatment of endometriosis or
may be used acutely during painful attacks of the diseasé.
In the case of restenosis, therapy may be limited to short
{(1-6 months) intervals following medical procedures such as

angioplasty.



whi ch include intravenous, intramuscular, intraperitoneal, instrasternal,
subcut aneous, or intraarticular injection or infusion. _Mde/lLength of

Admi ni stration For the majority of the methods of the feBHEY 4%Rdention
F-111 is adm nistered continuously, from1l to 3 tines daily or as often as
needed to deliver an effective anmount of F-I1l to the recipient. Cyclical
therapy may especially be useful in thggtreatnent of endonetriosis or my
be used acutely during painful attacks of the disease. In the case of
restenosis, therapy nay be limted to short (1-6 nonths) intervals

foll ow ng nedica”%pFéeéﬂhres such as angioplasty. 27 January 2004 48 W
claim 1. Crystalline 6-hydroxy-3-(4-[2-(piperidin--1-

yl ) et hoxy] phenoxy) - 2- (4- met.hoxyphenyl ) benzo(b] t hi ophene__ hydrochl ori de
hydrate (F-111) ﬁavin§£§ﬁ¥§3ﬁ§? grﬁ?éﬁ ofr YderdPrraRi @ dlonpri ses t he
foll ow ng pQﬁMS.théxﬁ]ﬂhého:&)B-E—-Q42me9h&c}%}29nyﬂ4bgngo{?b}ﬂﬂi&3&1% _ 20.8 0. 2,
and 24.3 0,23 1N %grixgqpcgp al?ggﬁf%é 5 20C and 35 10%relative

humi dity frdHCE EBpREFT AN EALSn FOBY A X=ray sFpfirastion

phar maceut i gale thohnWhadh QongRABELSERE EHELoWings bkl ey Gprppund,of O aim 1;
one or nore pharmaceutical carriers, diluents, or excipients; and

optional |y &8tReg@n3 £h@ti ddall $0 o2 odishstt 0 . dpt 2@realHioy 2anandondt Bse

i nhi bi tor, p EonaL%¥ ag LHRQ apal ogue and ogtionall an acetyl choline
esterase (ACHEF i hhi it &Pem oBtamed fafr A 4t £0R ¥ ASatmid3wketatieshpri ses

the crystalbuinigiepnpesiich ebpPeai Phdia it %di%&?d&@{:{iﬁ{ﬁ.%b?&}. carriers,

diluents, or excipients; and estrogen. 4. The fornu of 'm 2 whi ch
conprises the crystalline compound of Caim1l; one or nore pharmaceuti cal
2. - A pharmaceutical formulation comprising the

crystalline compound of Claim 1; one or more pharmaceutical
carriers, diluents, or excipients; and optionally estrogen,
optionally progestin, optionally an aromatase inhibitor,
optionally an LHRH analogue and optionally an acetyl choline

esterase (AChE) inhibitor.

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

carriers, diluents, or excipients; and estrogen.

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

carriers, diluents, or excipients; and progestin.

5. The formulation of Claim 4 wherein the progestin
is selected from the group consisting of norethylnodrel and

‘norethindrone.



carriers, diluents, or excipients; and progestin. 5. The formul ation of
Claim4 wherein the progestin is selected fromthe group consisting of

nor et hyl nodrel and -“norethindrone. 27 January 2004 49 67 Jameaf?08dl ati on of
Claim 2 which conprises the crystalline conpound of Claim1; one or nore
pharmaceutical carriers, diluents, or excipients; and an AChE inhi bitor.
7. The fornulation of Claim6 wherein t4% AChE inhibitor is selected from
the group consisting of: physostigm ne salicylate, tacrine hydrochl ori de,

and donepezil| hydr ooflorddaul8e i dheof Aiaihdbi QRish &bdpM Leingh conpri ses
the crystalline conpound of Claim1; one or nore pharmaceutical carriers,

di luents, ofT¥RERPIEM Sompeupdqrf: CEHEM prio GBSt PK. MOre PhpFgseutisal
preparing aceepperad ofl andkm dr whiohi &AM bsaSas! i@l it or .

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

1--yl) et hoxy] phenoxy) - 2- (4= nethoxyphenyl)benzo[b]th|ophene hydr ochl ori de
froma mxture of 7i someoﬁa.mhlaﬂﬂoﬁva&ﬁrmamx 6Thﬁeﬁémet$t$e aggar ding to Caim
9 wherein the lgatloo teréaowopr%ano i s between 1 and 9 to 1.
11. The protBRIPLEAH F5iE afem o° eﬂré’uphgo’r‘ 199 Liet ween 2.5 and
5.6 to 1. 15hy§hﬁtpgrmsaaﬁ;egmteg tacGlmd mydiovheseidde ammti o i s between

3 and 5.6 tg 3 -I;'B’ﬁd«. C! oun(g of Claiml for inhibiting a pathol ogi cal
condi tion sef)e%?%dl# R ﬁ aFo % consisting of: uterine fibrosis,

endonetriosis, aortal snooth nmuscle cell proliferation, restenosis, breast

cancer, uterine an r,. benj rostatic h rpla5|a
§ e fBE‘Rlﬁ%QEign Q'El.a Ewﬁ & é:t.se XRe

bone 1o0ss, osteoporosis, car |ovasc I séase, ype iptdema, OCNS
di sorders, anﬁswaikme:momodnéeaéecl@ﬂn Jlan@aeyozomre pharmaceutical '

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

9. A process for preparing a compound of Claim 1
which comprises crystallizing 6-hydroxy-3-(4-[2~(piperidin-
1-yl)ethoxylphenoxy)-2- (4-methoxyphenyl)benzo [b] thiophene

hydrochloride from a mixture of isopropanol and water.

10. The process according to Claim 9 wherein the

ratic of water to isopropancl (v:v) is between 1 and 9 to 1.

11. The process according to Claim ;g where the ratio
s is between 2.5 and 5.6 to 1.

12. The process according to Claim 11 where the ratio

is between 3 and 5.6 to 1.

13. The compound of Claim 1 for inhibiting a
pathological condition selected from the group consisgting
of: uterine fibrosis, endometriocsis, aortal smooth muscle
cell preoliferation, restenosis, breast cancer, uterine
cancer, prostatic cancer, benign prostatic hyperplasia, bone
loss, osteoporosis, cardiovascular disease, hyperlipidemia,

CNS disorders, and Alzheimer’'s disease.



50 14. The conpound of Claim13 for inhibiting breast cancer. 15. The
conpound of Claim 14 wherein the node of inhibition i s pr ophyl actic. 16.
The conpound of Caim 13 for inhibiting ovarian cancer 27¥AnUai&0bnpound of
Claim 13 for inhibiting endonetrial cancer. 18. The conpound of Claim1
for up-regulating choline acetyltransferase (ChAT) in mammals. 27 January
2004 51 A NOVEL CRYSTALLI NE FORM OF 6- F¥DROXY-3- (4-[ 2-(PIPERI DI N-1-YL)
ETHOXY] PHENOXY) -2- (4- METHOXYPHENYL). BENZO [b] THI OPHENE HYDROCHLORI DE
ABSTRACT The pr esent invention is directed to a novel crystalline hydrate
of 6--hydroxy- 3- i peridin

yl ) et hoxy] - pheno %) le‘}(eElCOWE’PHBQy‘%eWyar’)“bér?zg(’B) tRRERHER Hrpasschl ori de
and uses fofcangase, including inhibition of disease states associated with
estrogen deprivation including cardiovascul ar di sease, hyperlipidem a, and
osteoporosis; and inhibition of other pathological conditions sueh as
endonetriosis, ujerinhd icbmpsing oftIaigen-4epepdent tiganesie ciencl udi ng
breast and ut %ri) gocaince%\%J giostate cancer, benign prostatic hyperpl asia,
CNS di sor ders Phet Ut r'ﬁ;g bh di sease, prevention of breast cancer,
and up-regul ating ChAT. no suitable figure

16. The compound of Claim 13 for inhibiting ovarian

cancer.

17. The compound of Claim 13 for inhibiting

endometrial cancer.

18. The compound of Claim 1 for up-regulating choline

acetyltransferase (ChAT) in mammals.





