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POLYMORPHS OF PROSTAGLANDI N AGONI STS AND METHODS FOR
MAKI NG THE SAME Field of the Invention The present
WO pasrison rel ates to pol ynorphs of therapeut i eel/iB2008/002252

active and sel ective nodul ators of prostaglandin,
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conposi tions conprising these conpounds, nethods for
the preparation of these conmpounds and the use of such
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multiple forms of a drug, e.g. salts, hydrates, polymorphs, crystalline and
noncrystalline forms. There is no one ideal physical form of a drug because
different physical forms provide different advantages. The search for the most
stable form and for such other forms is arduous and the outcome is unpredictable.

The successful development of a drug requires that it meet certain
requirements to be a therapeutically effective treatment for patients. These
requirements fall into two categories: (1) requirements for successful manufacture of
dosage forms and (2) requirements for successful drug delivery and disposition after
the drug formulation has been administered to the patient.

There are many kinds of drug formulations for administration by various
routes, and the optimum drug form for different formulations is likely to be different.
As mentioned above, a drug formulation must have sufficient shelf life to allow
successful distribution to patients in need of treatment. In addition, an oral drug
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There are many kinds of drug formulations for
adm ni stration by various routes, and the optinum drug
wo ovomotsn1 di f ferent formulations is |ikely to Per/i1B2008/002252
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release rate from the controlled release dosage form.

In soft gelatin capsule dosage forms (“soft-gels”), the drug is dissolved in a
small quantity of a solvent or vehicle such as a triglyceride oil or polyethylene glycol,
and encapsulated in a gelatin capsule. An optimal drug form for this dosage form is
one which has a high solubility in an appropriate soft-gel vehicle. In general, a drug
form which is more soluble in a triglyceride oil will be less soluble in water.
Identification of an appropriate drug form for a soft-gel dosage form requires study of
various salts, polymorphs, crystalline and noncrystalline forms.
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necessary to utilize a higher solubility crystalline
salt or polynorph, or a noncrystalline form in order

wo eooaobiseve a sufficient dissolution rate to SPEPIBA08/002252
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selection of a salt, hydrate or solvate affects the potency per unit weight. For

example, a drug salt with a higher molecular weight counterion will have a lower drug
potency per gram than will a drug salt with a lower molecular weight counterion. It is
desirable to choose a drug form which has the highest potency per unit weight.

The method of preparation of different crystalline polymorphs and
noncrystalline forms varies widely from drug to drug. It is desirable that minimally
toxic solvents be used in these methods, particularly for the last synthetic step, and
particularly if the drug has a tendency to exist as a solvate with the solvent utilized in
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From the above discussion, it is apparent that there is no one drug form

which is ideal for all therapeutic applications. Thus it is important to seek a variety
of unique drug forms, e.g. salts, polymorphs, noncrystalline forms, which may be
used in various formulations. The selection of a drug form for a specific formulation
or therapeutic application requires consideration of a variety of properties, as
described above, and the best form for a particular application may be one which
has one specific important good property while other properties may be acceptable
or marginally acceptable.
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vi scoel astic nunber, effective angle of interna

friction (froma shear cell test), cohesivity (froma
w@owdee7saval anche test) and flow variability. PCTIBR0ER002252

of these neasures are obtaihed on drug conpacts,

preferably prepared using a triaxial hydraulic press.

Many of these neasures are further described i
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pr ost ag agoni sts and their use to treat and
Cm’ttﬁ*ﬁi@r@ mﬁ@hh@aﬁltﬁng of bone fractures and osteoton es

by | Real siRBhd FW Nbrkdi, Salcit FiskhE Irt] 1886)o: R9NQ97, studied
the effect of PGE; (0.2 mg/kg in 10% ethanol) injected into the defect site in the
tibias of beagles twice a day for 10 days after surgery. It was found that the dogs
that had received PGE; locally had more periosteal and cortical endosteal bone
formation, with an increased amount of osteoid present.

R. Yang, T. Liu and S. Lin-Shiau, Calcif. Tissue Int., 52:57-61 (1993),
investigated the effect of daily injections of prostaglandin E2 via the intraosseous
route into the metaphysis of the left tibia for 14 days. According to this reference,
this dosing regimen resulted in a significant increase of trabecular bone in the
metaphysis.
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The Journal of Pharnmacol ogy and Experi nent al

Ther &seerdingdo yebafurthesembodiment ofgbg prasgatinyantion Hbere is
pRivicReta MbthbOHoral@mentiRg ¥RY n%'fﬁt&gplb%ﬁwe M6 & mén%élo n

grom)tl ng conpound, in sustalned-rel ease m crocapsul es
comprising administering to'the mammal a therapeutically effective amount of a

crystalline form of (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)}-amino)-methyl)-
phenoxy)-acetic acid sodium salt or a hydrate thereof.

According to still another embodiment of the present invention, there is
provided a method for preparing crystalline form A of (3-(((4-tert-butyl-benzyl)-
(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt hemi-hydrate
the method comprises contacting (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyi)-
amino)-methyl)-phenoxy)-acetic acid, as the free acid, with sodium hydroxide in an
organic solvent to form a reaction mixture; warming the reaction mixture to a first
temperature from about 50C to about 90C and holding the first temperature for a
period of at least one hour; cooling the reaction mixture to a second temperature from
about 15C to about 25C; and collecting solids from the reaction mixture. The organic .
solvent used in the method may be isopropyl acetate being present at about 8 to
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wa@2dognetser enbodi nent of the present

applied locally on skeletal regeneration and bone
repair in vivo. Sunmary of the Invention According to
i nvent i onPCT/IBE2068/002252
is provided a crystalline fbrm of
(3-(((4-tert-butyl-benzyl)-(pyridine-3-sul fonyl)-am no
nmet hyl ) - phenoxy) -acetic acid sodiumsalt or a
A2t pehemsb of (SAHdderttbuly-henzgt)-{pyridinef3usuifheyl)-amino)-

m%ng/ﬂ gﬂrh%&é/& SEeticf dorﬁ%eé?)%ilu'rr{'?{fd%)h@équsetdnﬁ i rhSinBY M 'y%%d

cal osition o
5Qheaqupeust somlon pf sdidimm thydfexmlm)mmﬁt a@ouir Yiotaplolii ‘ha ol per

B R e R RN e b e i
agid.net hyl ) - phenoxy) acetic aci d sodi umsalt or a

hyd f abl

i | uBbErlREioR P aBoBRBF P oL EZn bV BRRRO IR, o
p!toweiep rewentrystalireforro o an hewephoss furmwdf dbc( ztatertelidtw@ehzw)-

AP ORI AR B045 3 BB DA RIS

theegopr i si ng admi ni sterlng to the manmmal a

t her ?\9{6&1 h&?cl ét%fl aﬁt:{tﬁ enz 9!(%% '3]; thgfpr%e%{ Ao n‘% on, tngrefié) rm

of (3
propided di nhen@amtncﬁab ngvmp)osmnnmm)npmehb}al themaheutioaly) effectitd amount

o5 héh, SHAaHIS Rl or oA R G A ECh i S e Ao Bricine-
318hk§¢rwl)Ta$nnpn)avetU¥lﬁplaenwy}ﬂmm acid au@umraait mgahydrate thereof, and
a B Re Mty 20 REPRELLA & AR, Cpect | cal by
ef f eAt:w@ngatmanqthesfenﬂoodmm af the pessieot invagttion, there is provided a
i | | - ami.r
ﬁwo(j(fér“l e{aﬁﬁ%ﬁ%&(ﬁ?lt@g@tﬁlglaugg%g cgééjga? %r};%ng H%lré Bh&itih
whigl PEﬁSéntSWﬂﬁhé@ﬂ bopg massltergprisingsadrhihiseniog ethe emdpardalree nt

mgfapenﬁcaﬂgs&s&.be LGEA %on-éafs&a%we%;,nﬁ 8V A HSAnEuL BN BF 3

rln? cry sta I'ne f
(feteﬁ(t(l.m-pgm )ﬁgyrgdlneb’baulgqnylé amino)-methyl)-phenoxy)-acetic acid

S&@,Mﬁlsgﬁ BE;s ﬁ¥ %’{eftﬁﬂe&) am no) - net hyl ) - phenoxy) - aceti c

sodi u m - hydrate the nethod conprises
cont Aeeardigg to yet a further embodiment of the present mventlon there is

provided (a“’nétﬁﬁ& %?léhﬁhenﬁr%zé{ m BYJIIIIIH%J ggnegmﬁgi 041 iatimal .
am no) - enox ace ree acid,
CQWP'I*?"%Q)%H'DWSF%F@QG@( thgemammaha (thegamﬁutlcalb'l affentivet améuntiof a
e elte ot o YRS Oy I (QAEKS AL s
sqﬂfgnmll)-ﬁguQq)@nefthylgphqr@pfp)ea@mg geidfsedium salt or a hydrate thereof.

The compound “(3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-
methyl)-phenoxy)-acetic acid” refers to the free acid of the compound.

The term "mammal" means animals including, for example, dogs, cats,
cows, sheep, horses, and humans. Preferred mammals include humans.

The phrase “substantially pure” refers the relative purity of the desired
polymorph and/or salt with respect to the overall amount of compound (that is, the
amount of the desired polymorph and/or salt plus any other polymorphs and
amorphous forms, salts and free acids). A “substantially pure” polymorphic form
should contain at least about 90% of the desired polymorph relative to the overall
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period of at |east one hour; cooling the reaction

m xture to a second tenperature from about 15C to
wab@u2BSC, and coll ecting solids fromthe reartT/BR008/002252

m xture. The organic solverd used in the nmethod may be

I sopropyl acetate being present at about 8 toabout 12

m per nmol of

afButi (f£otmpound uPreferbbly zy I s)‘rb(stay\galbjnpﬁxee Wd drpiniy lfdrrree_mgnm

- 1) -ph - t T,
el Peet AR S e R o U PR o < the
psasthnVefryid?,w?ﬂbsmnwwrmreﬁpoabmrphl& farm raby oontdindit rezet
aggét(g%gqtﬁ?fj-eﬂ[ﬁ%q%?{?{h ) - (pyri di ne- 3-sul fonyl)-am no

) mefThyg Iphrasbémdﬁ)ones)mmm presehts Adth towlbovge hasst réferd toer
odi nen %é)f£8esent i nvention, ther

i ded
oSG A5 57 VA PP oS Dt MBS G gl 2 defied
in( Stafdrds bethe-Wotly HebitinDydanization "Assessment of Fracture Risk and its

ARl B Site iing P P ok el b oo S So RO g 2
Vgdridl Hieaithf@rghdﬁeatlcmrmody [BBdSIIp wc%rmﬁeawm@ggguz?tmnemdnmal
ceutica

h "
SeORpRrL] IG5 HEPaulRRELFRGH brosBus B akbaie mesare
primlarycamcsstmbhdim oétebgomslsa ISeaomdpi osteopaross dicludes
3- . 4- t en - ridi ne- .
ohtaddrichid bed balcombay hn T indusscostegmprasing um
insmbblllmtloa-lrhmxdeabetebb&besf hegzanid- |ﬂdLmbaroﬁmﬁubls|@@nHy
acce(gﬁt abl e di lqcﬁJnt or, carrier

R BBt ied BiteBRooHE, ARG S pblo i HHeass:
alveoiat bartk tbss, poskedtestgmy amarmndihdma\wm;gatgnbam@ ®s. 0hdlpArase

whi |
DR EhEIENE eifsDis Gl Sihettosin gRp e sl rma
coimplicationt ofamltéqpoecfsﬁaeslmh\as caniure of theaspiva) 1036 $ héilhi arel

fom r phous form of (3-
hf“?éf"gmélutyl benzyl ) - (pyri di ne- 3-sul fonyl ) -am no)-m
et hy The pheaseXgonditive(s)evhdah preseards with & borar masdtyatloakefers to

G058 = SERRE Rup B Kl T T S
chanyesidevgoging! suat diseases ag doedesanbed abovesincading losteoporosis
(§ﬁnpé%2h aﬁ%‘g O?'# ik Bgéeﬁréﬁlgﬁ{h%ngg&ﬁg}i- crystalline
for nmmerebm)e plrasa9ugmentnmj or enhancmg uses include bone restoration,
ity Bahs A PRy it o Bad pret curapre sty
ephdricingr the ratg of atases$fel . gréﬂtﬁe bonerbealnnd followmg facial
re*%s“éﬂéntrﬁ&%ll%‘é@on?ﬁ cﬁ%h)mgﬁgl{)ulgrl r%goﬁ)’str%%{é r%of cual
reconstruction, prosthetic ingrowth, vertebral synostosis, long bone extension and
spinal fusion.

The pharmaceutical compositions of the present invention may also be used
in conjunction with orthopedic devices known to those skilled in the art such as
spinal fusion cages, spinal fusion hardware, internal and external bone fixation
devices, screws and pins.

Those skilled in the art will recognize that the term bone mass actually
refers to bone mass per unit area which is sometimes (although not strictly
correctly) referred to as bone mineral density (BMD).
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nmet hyl ) - phenoxy) -acetic acid" refers to the free acid
of the conpound. The term "mammal " nmeans ani mal s

wo p@boeisny, for exanpl e, dogs, cats, cows, SheR@T/1B2008/002252
horses, and humans. Preferr®ed mamual s i ncl ude humans.
The phrase "substantially pure"” refers the relative
purity of the desired polynorph and/or salt with
r espEiod term "tréﬁmgv etreht’ oattmanhent! as asgbDherdin(itidhadesi s,

. pol h d/ I |
e IRLE o, Hroniasho, pRfeu R e e & Bre

f L eellee:tedm) effdtive ubmamm?nb;anmgm;&mt pﬁ] wgpcmhwmrf orm
u ntain east Qut % 0 e es|re
U AIR SRR ah e e ol e APTs AT SEITElsh g daisuler

diBs&feasrahdfitiorfor’ & ByAptant ofad d>ammr§5hsq@@é )ﬁﬁ@%rﬂi’ticm bepravents
of the esir

shoul d, contai n at | east. about _
O HSHUPANAL ' 8 GHECERB R R ooBtoher A PUSBIRM of 2 partiular
dis&Ndriconditien.” subst anti al |y pure” poI ynor phi ¢ form may
contaj n, at |east, about 99% OL t he i red

RY %%%

ol ynor.ph. .
The ﬁh? 16 ‘PG TP R b 4 ROTBRF G ARImal,
SUBRSES' a a@g @aBariddhdts€,aimdi livestockh\Racieas batlé, %Whhe aid 519

t f f
PER ekl e Tas P Al pe e ABeIh e GdRe ool k@@gwﬁm
ngﬁ hfﬂhéﬁﬁ béiag Bt/@kg?rwpﬂeféireﬁpm [ 382 OnRt 0 Sfr efem n\%\bf |021
0S n S eO I OSI S or. (0] a
ool TR P ARy e B, B0t S asP GBrUAmeAns he Garer,
véhi @e,rdllaé:ﬁtl Qiblﬁf@ﬁb ahd/at sﬁemugl%%npatlbmhlﬂdlﬁd otHer ingredients
ot e Ryt dndli Gt Gus B e eepent Bedohaary - o ¢
ost eTh® éme&nbm'qirweﬁ' @f&_tﬁ ace bémg@uld)a thﬁ’dtﬁ @&filug precursor
or.oSsi oldrsmin ce QSt eo 0S| S
R BIROE BRI b dHege e BRI P 08 OB ShelsaLer
pl@,fsimmm pEchsﬁ(‘HZlg i Wmmagmrp being Ichﬁnghﬂthﬁefdh}ésmloglcal pH or
0S opor osI s | S
2y Bt seon o3t iy B ShEToR prodrugs

updd'l amtdgecelbmhbm&esﬁmr@mag&:orrqmndds| on( s) whi ch
pr eS(FFtS W ong ter

ud .
P oo The Bxitbilon AYartaGTRaR actutitne Bat e U Roris Selle
sugh axg(but et dimitéd eichloridastomides idakie) eulm,gﬁu}fate]'bl@osphate,

oG8 8 B Bl ol Bl S gl aere
methdnavdfonatel gl 4-tobemetsyiifonaié.cThe dxqnessionr Agrerefdra e eatiohic
srgf?cﬁ%l @%‘ gﬂg gltgngc?ds tg? cﬁur%,spc%s?sugrﬁ Sgarlclzu?n% dmggnemeum
ammonium or protonated benzathine (N,N'-dibenzylethylenediamine), choline,
ethanolamine, diethanolamine, ethylenediamine, meglamine (N-methyl-glucamine),
benethamine (N-benzylphenethylamine), piperazine and tromethamine (2-amino-2-
hydroxymethyl-1,3-propanediol).

These and other features, aspects and advantages of the present invention
will become better understood with reference to the following drawings, description
and claims.
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(e.g., post-nenopausal wonen, and nen over the age of
60). Ot her bone nmass augnenting or enhanci ng uses

WO p@boesibone restoration, increasing the boneP€T/EEW08@®2252
healing rate, replacing bone graft surgery entirely,
enhancing the rate of successful bone grafts, bone
heal i ng fol |l ow ng faC| al reconst ruction, maxillary

reconstruction, Reeld J&*lon
cr a'?jlgjgfr@@ ik dfff%b@fb?érﬁléﬂ:bWA dP(@Qﬁb@&ld&wl—[}&ﬁ%\’)ﬁ(bynd|ne-3-
vertebral synostosis, |ong bone extension an I nal

suhfwl)@mmor)ﬁeetbwaphq@ém@ap agig FRBM SRS Fing ﬁ%ﬂ}srpé%%w
inveRY¥&tion may al so be used in conjunction with
ort hopedi ¢ devi ces known to those skilled in the

t
sucliriguse 28 adiffraciegram of hgws B of - «%—terttby%hem?a/} dm%@e%
suﬁ%@?ﬁhoﬁﬁlﬁthg g rfl?(#t) -BRE abilsBhiuRTs AMRAEE&BMg t6 fHePhEsent

_ I ns ed in the art wll recogni ze that
In\tehﬁort,erm bone mass actually refers to bone nmass per

uni tp@u §§ ivh Hﬁ?ar rczgéﬁarm:brm sl h@té&tbn.gﬂlbeﬁiyl)l-(ﬁwdfne-s-

corre to as bone mneral
sutf@wb)anvh@) methm)Jpheww) fAgptic acidisegdium it aoswéﬁ\sﬁeme prggent
invesBsh:herei n includes preventative (e.g.,

prophiyl actic), palliative and curative treatnent. The

t er rigue fide aidifaciparamtof Ferm Fsof &3r((KhisttrautiPenzydd Ryisling3-
su%n;@oimhé‘)artnbfml ‘%e&%g?@égiig%cfd%ﬁluﬁ{@dlﬂ cEdfRy to the present

att’enuat es or "éll particul ar di sease or
ineptien:t i on or a synptom of a particul ar di sease or

con q*t%dnr s rdlff?é&é!@rﬁﬁ'nsof ®Forrfl H AYS( Eﬁ%rt%‘uﬁ@beﬁiylﬂpyndme-&

parti |sease or condition Oor a synpto
Suﬁfamvﬂkm'ﬂakmétfy%@@"%)'é@ﬁ@|<'=‘P|doﬁ‘?d"~"l‘h@”tQﬁcﬁﬁd"}géP ﬁf@ﬁresent
inWEBRGs an anlnal such as a human, a conpanion anlwm
such ‘as dog, cat and hor se, and | ivestock, such

cat tifr@ureﬁmﬁ AdlifpeiogRreY FopR G 9fda1((§111t§rt 'ﬂ#té'ft@f’?)éh(pyﬂdme -3-
uff )H)ez%rﬁo)ah@tﬁ)mim%&qyg) BRI IR SalfEcERIIyNE the present

endl es, W th humans "bei ng even mor e preferred. The
inyastig®:" phar maceutical |y acceptabl e" as used herein

nMeangglBSEG8 aldiffthctod@hi &M bﬂ(@ﬂ{(él—téi‘?ilﬁdtﬂlbéﬂk)ﬂ) @WMIQGE 3-
salt nust be conpatible with [ \%@edlentso

sulfpey Fypival-sethyh: phawvarafset@acytw%?'& Fopiling g dhgyprenent

intdHtibgof . The expression "prodrug" refers to a conpound
that _is a drug precursor
Figure 6C is a dl ractogram of amorphous (3-(((4-tert-butyl-benzyl)-(pyridine-

3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt according to the present
invention;

Figure 7 is a solid-state "*C nuclear magnetic resonance spectrum of (3-(((4-
tert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium
salt, Form A; and

Figure 8 is a solid-state *C nuclear magnetic resonance spectrum of (3-(((4-
tert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium
salt, Form H.

Detailed Description of the Invention

In general, (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)}-amino)-methyl)-
phenoxy)-acetic acid sodium salt may be prepared by methods disclosed in U.S.
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whi ch, follow ng adm nistration, releases the drug in
vivo via sone chem cal or physiol ogical process (e.g.,
wa@2@voersuy on bei ng brought to the physi ol ogi ce¢T/mi0687002252
t hrough enzyne action is cdhverted to the desired drug
form. Exenplary prodrugs upon cl eavage rel ease the
correspondi ng drug conpounds. The expression
PétphtaMuraloar (49821 712\B b dtuepibidst maier of whickfie heretraneorpemted in its

ertih B PG ES ARt Rl (R oL B oG RBBie SR
amlmb)aaemyl)-fplhmm-ecetmmao&uum salt may be peaptaredthy, the novel
1 .
iy B Sorobh R R R B P8 a 8 the paputagiype of
speatfic cpnlymos;ﬂistof trese h:ompo(uhﬂst araset fortimint tbel ekmerinsanthl sastion. All
t I f d
StBhE S PRy SEoiERI B i A R SRR RS B R GlenRal ©
carhinarl soarees, sdmteésh&gniaaﬁdmm Carpbrpliem &l Laisn B10.
I N- net h h ' e
(N pETS Fishassil, il A Medara Gt 3o R g abreviatinns
arledisatd2BEIQH -hyshaturgdrethayibl; Br -, tge@f ogke &0 ?dlégreeTOélSles a?d
ture ec \ S 0 resen
o VSR i1 T BB BelY G R D R o il B e
eduivdidifis, fgoldrws)QMraw-ngstondmrear phyedticagsbnance, H,0 — water,
H@} TH’E{BQ e}g(m%(e?fs IEI,'éort | ongfg e hgiis%rp?ovgypgﬁyl Eln‘gn &lu%ugl ssbaase)
|P(rGA6 G(lﬁpkﬂfyt adw%ty J -beouplihg ﬁ()rmjénttﬁsmema-of multlpgts) Ig; -
no no tic ac sodi
g e P RPn S it o s 2o Mt o FeiroRBlGrg el
wdlug‘rém@c)tmngr—amgoie(ﬁpngwm Ehiktifiter, mmol - millimole, mp - melting point, MPa
u - benz - ridings.3- .
~obbhsia Fisi: MY SRRy Nor borbial Nebfecs <satihussapeny
carbbitate,d=DH l-rsgdbm Hiyideoxides psintpoundsepdrisqoare o PEC 3- platinam
OI% Iggr%%%a,% %?c?q%%%?%t@w%?%{ngﬁ,p?% q{@_tg_triplet peak. Furthermore,
insthé fatlowing ddmfumk)nsnexdmd)lés axhdapmpar)aﬂmsetefeream o Erolebr_mﬂ‘ers to
p%}léiugtstﬁ gﬁ@@: PLy }'3&2{9‘@9 E{r)@?ﬁpano] re e?en%ce% KevexgrléF ers to p'rcSJducts
of Bhelfr6 Eldatroh -Conporatidve jtham( I i di ne- 3-

sul fonyl) - am no) - met hyl ) - phenoxy) - acetic acid sodi um
salt according to the present invention;



Figure 5 is a diffractogramof Form F of
(3-(((4-tert-butyl-benzyl)-(pyridine- 3-
wa bomgli) - am no) - met hyl ) - phenoxy) - aceti ¢ aci dPeDUB2008/002252
salt according to the presdat invention; Figure 6 is a
di ffract ogram of Form G of
(3-(((4-tert-butyl-benzyl)-(pyridi ne- 3-
sul fonyl ) - am no) - net hyl) y) -acetic acid sodium
salt according to the present invention; Figure 6B is
a diffractogramof FormH of
(3-(((4-tert-butyl-benzyl)-(pyridine- 3-
sul fonyl ) - am no) - net hyl ) - phenoxy) - aceti ¢ aci d sodi um
salt according to the present invention; Figure 6Cis
i ffractogram of anorphoussEton, RT
4- e 1B BRSPS - (pYri'di ne- Nmkﬁoaﬂ
onyl ) -am nmet hyl ) - phenoxy) acid ium
salt according to the present invention; Figure 7 is a
solid-state 13C nucl ear magneti c resonance spectrum of
(3-(((4-
tert-butyl -benzyl Hpyri di ne- S-gyl,f onyOG am noVimet hyO- phe
noxyJ-acetic acid sodiumsalt, FormA; and Figure 8 is
a solid-state 13C nucl ear magnetic resonance $p5&et um

of (3-§ ((4-

t er to &nzyl Hpyri di ne- syl fonyi yam noViet hy G- phe

noxy~acéti¢ acid sodoi um sad toH Form H. Det ai | ed o ot

Des tTpn fie 1’V ent-on—tm—genier al N ~E
4-tert>Pttyl - benzyl ) - (pyri di ne>3- fonyl m no

) -'met hyjl ) - phenoxy)-acetic acid sodiumsalt may be

prepared by nethods disclosed in U S Patent Nunber

6,498,172 Bl, the subject matter of which is herein
incorporated in its entirety by reference.

Al tievetat i ve $0,CI
Step@3_(Fhadt r@%%l wbenzyl ) - (pyri di ne- 3-sul fonyl ) -
ami no) - met hy!") - phenoxy) -acetic acid sodiumsalt may be
prepared by the novel nethod described in Schene I,
bel ow. Certain processes for the manufacture of

spegi 8 ~pits£of| t heseewe@mpounds @re s A tda,x
i Nl tHe exp ntal sdcti of"NRA st@arting c unds
y¥be obtahned by i tleraj yse pf ocedut es rom

general c ial soyrces, such as Signa- ich
Cor por ati on, Loui s, MOstbn the discusgi ons

exanpl es alfd preparations, the follow ng abbreviations

Step 3R MEK
recrystallization

0._COzNa*1/2H,0 02 O.__COuH
]\ \N/\©/ Step 4 NSy ~~C0:
_ SR
N iPrOAe, H,0 N
NaOH
Vil
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are used 2B EtOH - denatured ethanol, br - broad

peaks, 0OC - degree Celsius, d - doublet, DVMSO d6 -
walewveemied di met hyl sul foxi de, Et QAc - ethyl PBCEIEER/002252

equiv - equivalents, g - gran(s), 1H NVMR- proton

nucl ear magnetic resonance, H2O - water, HC -

hydrogen chloride, Hz - hertz, iPr2Net - diisopropyl

ey medanﬂioh}dtﬂtB-m4-$erbBetv)-bedeta@Ano)-mé&?lﬂ}fp@)ﬂxﬁ-acetic acid

= pling constant (spacing o

T8t (\'] rzat QH kilogram L - liter(s), m-

multiplet, M- nolar, MeCl2 - dichl oronethane, rrg(s)l-

milli I N.,-.mnute - m)liliter, ,

™ 1 PREE Parpbetuc ufk PG e Sormiend) e me s Riginum

on catls®, SPUovatanyetN2:00ry)r ﬁ@éalutibhldﬁéihd yhs-&mmylpnéﬁoxé(%@me (20.0

C ate CH - \s.odi hyd [ Si_-. o S r

& R Rk 18080 SRS Bnafinl B 5 s e talGged By 4-on-

Hugyitpergit amiae ($6.86 shmgﬂeletlus precd, gl)deduiv)._ l'ﬂh'bﬂhﬁtur@wlﬁk-stirred at

Furthermore, in the follow n | ScUSSi ons, ex | es _

G0 eI 1 mased Amgetes ef G o e Mot formation

g irdeddiate bf Rrmklar wasSconpiste, 'ﬂﬁbgéaﬁiﬂn v\é%s_%%s placed under a

ef er vex refers to prodycts o el no
WS AP PsS PifPanT Ribphdm el propriegperty for 18

hosirs. HehelmixideE€ds fiieradlithriSuglp didtdNeddebls 2arth) Bhd Wi filldekake was

i ' 1 ] f
B A S HPAELT HRY o FoRREL P Bt
filted ovitatahyddditist éunnslared mathean(dal $tirisr.5AGvaTk S3RtIBN ROEGdCRIC acid

(456 Bl BB P BT G RS Wt
Ehénydsulling slumy Iwasestiosy at edoat er(p2eatOredor SBhEGs oM filtsted The

S50, e B DO 24 Sl B o500 7

yéd)i vinp STHa841B&ICUr AnalaGalsd iforr @gHaANC, @R 0L NMIetH041r1e 7.45: N

10055041007, B ARSRIST T\ BOB3HEe cSDa T . on

JeB10bizEt1€32 (BheH), @0t (s p4H )y 29865, 2895400 86 &) N2k (g, 2HD0=7.0Hz),

£ ?5%@5%&5%”‘%951%98&{17% T80 P22 P da TSRS Ple-7.48 (m,

2H).

Steps 2 and 3: Preparation of (3-(((4-tert-butyl-benzy)-(pyridine-3-sulfonyl)-amino)-
methyl)-phenoxy)-acetic acid (V)

Compound 1l (48.00 g, 101 mmol, 1.0 equiv) was free-based by partitioning between
dichloromethane (360 mL) and 1M aqueous sodium bicarbonate (240 mL). The
layers were separated and the organic layer washed once with water (240 mL). The
layers were separated and N,N-diisopropylethylamine (53.4 mL, 304 mmol, 3.0 equiv)
was added to the organic layer. Pyridine-3-sulfonyl chloride hydrochioride (m (26.4
g, 123 mmol, 1.2 equiv) and dichloromethane (240 mL) were charged to a separate
reaction vessel and cooled to 0°C under nitrogen atmosphere. The free base/N,N-
diisopropylethylamine solution was added over 1.8 hours. The reaction mixture was
warmed to room temperature and held for 19 hours, at which point formation of
intermediate of formula IV ((3-{[(4-tert-Butyl-benzyl)-(pyridine-3-suifonyl)-amino]-
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hours. The m xture was filtered through di atomaceous
earth, and the filter cake was washed once with 2B

webtdanoisi(40 nl). The filtrate was transferredPCDIERR0GIN®2252

liter flask fitted with an1addition funnel and

mechani cal stirrer. A warm solution of succinic acid (
11.34 g, 96.06 mmol, 1.0 equiv) in 2B ethanol (120 nlL)
meikyllaphkroxyagetic Bcid ethylessterTvas cosplete. nfhe resctigpn wigture was

I E I e TN W—
bicatbonale (386 mini €B atioarsl (38ddnll)l wes3R1de8 tq) the7@@ar)ﬂ: &y, and the

R, 38 abriggpne Bl A bl nEBRL RIS, OB dog gy o

sotumNRYd(eriie (1929 mCD3®Mmmal, 1.228ju(\) wasHddad anAkls mituddvas

ol o tebeledone P 49 ol S Bpncefhaied g fgnc 2, (1 5m.

134 oanal, 08 equiv) R&§ addedFBloivedDy(waterd 2 mL).4Bhd sldBy Granulated 5

Pl oo A 5oy i oo 25

etrenbiwatep(idAonly) mm(n 44 mn )d28 \@haGonpiad )| thefddieQQo Gafford

pipodREY a0 o Rk el Wl 380T50 T e Rl St ©

6li08aHE0R tN5.0284 (Foohg) C 641133 IFag.en SN \Bedse 'seNRIRa@ed MHK DMSO-

Bhnfe’lE, 93“3%%34%”%@“%%8‘3 ot B hraf, o 8Bl . §71-

6(/B3rd 1), 6.3646. 76nwh,, 11D, @oequuzﬁ Jagsi H@)ded3t(o 1H)8=7.9Hz), 7.21

A dehebl dser 30 380 B G 1By 680 S m 1, aare 0o

(rdj ti), 0B.0d¢brteank).(240 nlL) were charged to a separate
reaction vessel and cooled to QOC under nitrogen

at nosphere. The free base/ N, Ndi i sopropyl et hyl am ne

Steyl GRi oRevrystadlidalizeh of ¢3-(((U-Brthbaty-benzif)Epyrigiret 3-giltfonyl)-amino)-
E't!ﬁ*ﬁ{“%n&a \:%r madlﬁa roomtenperature and held for 1

pic Sy formati on of internedi ate of

formula 1V

(el BRI Y o P (D B P R GeE B
(\E)0i20.0eg, @2. 7TTinenot, da equiv) andxhethyl etims ke@ad €300L wddd combined
2R HE86H148'Bh e Bffichi( ig%mwé§§élg%? JThd Loyl 28 fRged,i35°C
aadi dldielreddhtdughca §aid wmidrary eylon ditter. t Mhe ittt wae riweéd with methyl
ST, ' A Sl A e Pl Y80 T e o
atmaspberic d)stﬂMsn 4ol d bt swidmiehod approkionatelna 80 Inetl. AT mx@g8was
c&%@% %%H‘Et%rrrr@gfat&r% QP\Hﬁléh pgﬁp rysr,}al lgattﬁg cg%%eon%gd oﬁ'he mixture
was stlrred 19 hours at room temperature and then filtered. The solids were
washed with methyl ethyl ketone (twice with 20 mL, then once with 40 mL) and
dried to afford (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-
phenoxy)-acetic acid (V1) (15.30 g, 77% yield). mp = 159.0-159.5°C. Anal Calcd for
CasH2sN205S: C 64.08; H 6.02; N 5.98. Found C 63.89; H 5.82; N 5.91. 'H NMR
(400 MHz, DMSO-dg): Same as steps 2 and 3 above. The 'H NMR spectrum also
indicated the presence of about 1.4% of methyl ethyl ketone.
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134 mmol, 1.3 equiv) was added foll owed by water (192
m.). The slurry granulated 5 hours at room tenperature
wanemasifiltered. The solids were washed w t hPEDIER00S2B2252
et hanohwat er (144 niL), watdf (144 nlL), 2B ethanol (144

m), then dried to afford conmpound V (34.78 g, 73%

yield), nmp = 159- 16CI)C. Anal Calcd for C25H28N2(6S: C

Step. 4)8Préﬁaﬁat0@ of f’mén I Bdyddine-Bshilfdriv)-ahiboP@ethyl)-
, .21 (s, 9H), 4.31 (s,

A ? , 6.65-6.69 (m 1H),
6.71- 6.74 (m 1H) 675676(m 1H), 7.01 (d, 2H,

<33@@%%m%’4v' bbb A iy aco
(\tll) &D:(Iégt;,m.l nm!no]é H)Q equig7and.iQdripyl addthte (480 ML) wbre charged to a
b ErSe D% i By T b SctHh mandlf £ Ry s e
fo)lewadabmzlél))mpédawatetj% 468 g}.i (3-@dHdrt-Bu)yl-benzyl)-( pyrldlne 3- sulfonyl)
B enz I u
i) SokamA oo heahrelep A 50D ) gt oo
sdedmatguial/ ) Than duxtatehdwitaso eggtglé tg ;7:)?(? @;/léBB@ mwhl)teS\ﬁgg held at this
RGeS TRl ST B e Shopa i s Siter el ey g
td 20°Gupyer & h6un4§ramlat€m19md>wa, dndl thex filtefé The $@litls wase washed

it B oA RbroBk il Rl it BB e 6 86 -

((¢4-ertiButydbenayl )t pyridines 8- sulidnyhmnmﬁo)amlhyl)ephmbey)yackﬁé) nL. acid

ol 47 S0, A0 R RS, A oo

tempamtem 18t het2&Cat andomot ergoenedtinge pwiok theAnaI Calcd for

DR N D8 RS S SR e bR o f Sy s 50

1rderi(4am I'arlfz,oDMSO -ds): 5 1. I21 (s, 9H), 4.07 (s, 2H), 4.31 (s, 4H)a6 5%661

ok T4 . b iy PR LRl o (3 %@83¥ Yol i),
),

7)56e7{ 89 (m, nlrb-l):8 158. 10 (fh 98),379-&sa(mCalic d. gﬁtQm 1H)
4.08 5.98. Fpu
5 spAtnany. ekt salbfraen skseryeiafzatna Siép 2 meb be
csme@ sutlisingdth@ pedeetiwre shben iHth&lidRowgcSdhemedl. so
i ndi cated the presence of about 1.4% of nethyl ethyl

SEAR [ s Sog RS Rl et Recsrtali 7R e Wi novre

t hvOphenoxy) - acetic acid hem hvdrate form A (VH)
(3 (((4- tert But yl - benzyl ) - ridi ne-3-sul fonyl)-am no

tghy SORGY - acetalcfﬁ" ?d (M) (28.0Q B._7cosNa"1/2H,0
r@ hiL) and i sopr opy! ace(zﬁfgmo ) were
Vil
VI
(3-(((4-tert-Butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid

(V1) (47.7 g) and methanol (500 mL) were combined. 1N sodium hydroxide (1.01
equiv, 103 mL) was added slowly with stirring at room temperature. After stirring 2

hours, the mixture was concentrated and azeotroped five times with acetone (300 mL
each time) and twice with dichloromethane (200 mL each time) to give an amorphous
foam. To this was added acetone (500 mL) and water (15 mL), and the mixture was
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reaction vessel. 50% sodi um hydroxide (3.520 g, 44.0

mmol, 1.03 equiv) was added foll owed by deioni zed
wovaien27841 165 ). PCT/IB2008/002252
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18.22 g, 85%yield), the hem hydrate has a dehydrati on
tenperature at ~1208owder Xaay Diffiidctiomg poi nt  Anal
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FSs defector.t Arthetriwg ftheie ﬁ@l}tlnyoqspwanoatri’ecl Fmiru( 1f seei.04° astép) drom
3o Wié WQQ GMVAn 2GRl LstAfda glgg )ﬂ{é gZeéi?to Gh We insfrument

met hanol (5 wer e conbl ne ydr oxi
afignment. Patd werelseﬂieqm angbanaherae gsisg Briker akis aofyvare Memgon 7.0.
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amor phous foam To this was a acet one
tm&ia&!f Plegesd ipfo)a helder whieh hasa eavitywdbe sameld ppwd@oegressed by a

gkt 8deZft é&hﬂébﬁﬁtote'ﬂgurgaé r%ﬁ&d”rh sbﬁ&%gg?\dgﬁé%qtsgwlé he"i’grh‘fJ The

addj ti onal acetone (20

Sé\ﬁg'eé@!ﬂeé& then plaesd m@ntbemfrumenfaﬁd\efmqldeeﬁ Eday hfﬁ%m s directed
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bpari&hb Yhe ))Iﬂﬁ@ﬁﬂﬁé! holdéc Q\t/léé-‘su?é?h&tiaﬁf'é}é?%gé B chdWith such X-
VII, 77%yield). Powder X-ra fraction
ray powder analyses result from a variety of actors including: (a) errors in sample
preparation (e.g., sample height), (b) instrument errors (e.g. flat sample errors), (c)
calibration errors, (d) operator errors (including those errors present when
determining the peak locations), and (e) the nature of the material (e.g. preferred
orientation and transparency errors). Calibration errors and sample height errors
often result in a shift of all the peaks in the same direction. Small differences in
sample height when using a flat holder will lead to large displacements in XRPD peak
positions. A systematic study showed that, using a Shimadzu XRD-6000 in the

typical Bragg-Brentano configuration, sample height difference of 1 mm lead to peak
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Crystalline Forms A, B, C, E F, and G of
(3-(((4-tert-butyl-benzyl)-(pyridine- 3-

wa bomgli) - am no) - met hyl ) - phenoxy) - aceti ¢ aci dPeDUB2008/002252
salt were characterized by1fheir X-ray powder
diffraction patterns. Thus, the x-ray diffraction
patterns of Forms AL B, C E F, and G were carried
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the degree 20, d-spacings, and relative intensities with a relative intensity of 27%

measured on a Bruker D5000 diffractometer with CuKa radiation:
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“The relative intensities may change depending on the crystal size and morphology.

Referring to Figure 2, there is shown a diffractogram of Form B of (3-(((4-tert-

butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt
according to an embodiment of the present invention. Form B of (3-(((4-tert-butyl-

benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt is
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salt according to an embodiment of the present invention. Form C of (3-(((4-tert-

butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt

is characterized by the following x-ray powder diffraction pattern expressed in terms

of the degree 26, d-spacings, and relative intensities with a relative intensity of 25%

measured on a Bruker D5000 diffractometer with CuKa. radiation:
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*The relative intensities may change depending on the crystal size and morphology.
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Referring now to Figure 6B,
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*The relative intensities may change depending on the crystal size and morphology.

Referring to Figure 5, there is shown a diffractogram of Form F of (3-(((4-

tert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium
salt according to an embodiment of the present invention. Form F of (3-(((4-tert-
butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt
is characterized by the following x-ray powder diffraction pattern expressed in terms
of the degree 28, d-spacings, and relative intensities with a relative intensity of 25%

measured on a Bruker D5000 diffractometer with CuKa. radiation:
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sodium salt is characterized by the following x-ray powder diffraction pattern

expressed in terms of the degree 26, d-spacings, and relative intensities with a

relative intensity of 26% measured on a Bruker D5000 diffractometer with CuKa

radiation:
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7 lists the degree 20 and relative intensities of the

diffraction lines in the sample for crystalline Forms A, B, C, E, F, and G of (3-(({(4-tert-

butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium sait:
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Thier fedmsr A,\B, W £, Fi dindGadF (F(((@tgh-batyBoerizy(pyridmeed-
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hours at roomtenperature and filtered to give 0.1 g
of (3-(((4-tert-butyl-benzyl)-

wQ pywioetisme- 3- sul f onyl ) - am no) - net hyl ) - phenoxy) Per/et2068/002252
acid sodiumsalt. The second filtrate was concentrat ed
to dryness, granulated in 40 nL water at room
tenperature, filtered and air dried to give 2.4 g of
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sal t nonohydrate
agetic acid sodium salt according to an embodiment of the present invention. Form H

ofé%«@(tértibafyt-b%wl(gﬁ@méyé %ulfoayl bﬁ'ﬁ ?n%tr?g' LSRRy %}é S&M%d

‘2[ henoxy)-acetic acid | um ure:
S?@U'(H(S(a Cé}a(a%%rtzyﬂ bMé‘?sz}Qll()W'(‘%W@)dPW@BBdéf[ﬁcﬁleﬂyﬁf}eram no
ekpréBididih YerR M ﬂ?éyae'gre@ﬁ 'dCsp@&hQs %ﬂg 'rél%v%%tbné’i@ecs with a

di ssal ved in ethy Ienedg sol ution was
relativsiignsity of 26% measured on a Bruker D5000 dlffractometer with CuKa.

radiation:

(JO

Q)

Angle d value Intensity
2-Theta ° Angstrom %
341 28.1 100.0

Referring now to Figure 6C, there is shown a diffractogram of amorphous
Form | of (3—(((4—tert-butyl-benzyl)-(pyridine-3—sulfonyl)—amino)-methyl)—phenoxy)-
acetic acid sodium salt according to an embodiment of the present invention. Form |
of (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid
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to slowy evaporate at roomtenperature. After 1 week,
fine needles fornmed, whichwere filtered, air dried and
wa@bavaeiseri zed as PCT/IB2008/002252
(3-(((4-tert-butyl-benzyl) 206pyri di ne- 3-
sul fonyl ) - am no) - net hyl ) - phenoxy) - aceti c aci d sodi um
salt anhydrous FormE (Xl). The filtrate was
sadiap salhtsathatastasizéd by thel xarmy pawder diffiaetiercpatt€heas showatie the
8duct was characterized as
@’E{ (((4-tert-butyl -benzyl)-(pyridine-3-sul fonyl)-am no
- et hyl) - ptﬂaicd(matablablearuameBOMesmaad:é anhydr ous

f

(3~ (RpEr bow BT g Ay G- b -widng =
sm)Ifqmglt)hm|r)o)grhﬁhyi)epbteno&gpaa:e:hcacadd sogtidium sadalt Pmagedalse: be

ts b L i di 3-sul f - am
chaialbiighd Bl snaui <3G Blertart Begheldfestndiig SPbgra G
Thas tlhead)lekdstate rilﬁﬁiﬁl r ovagnetin eesbgamcet Q)qatrloflttﬁfe%(nﬁ A was carried
4-tert - - £l din ul fon

ol ) B sk Bl (ELREE Plobit Bt Rl Aveneopk S8 ke ham
spatdriotrietar. t 0 the six crystalline forns (Fornms A-Q of
(3-(((4-tert-butyl-benzyl)-

(pyridine-3-sul fonyl)-am no) - net hyl') - phenoxy) - acetic
P&c$8NMRJi um salt that have been identified and

?gsg%\bﬁr%? nﬂ‘%l)zu Y b%ntz*?mg{oun | \lN{al%etlghQIry pac&ed into a 4mm ZrO
sgipyerifoli the s8mplel drafyzed.- Ahe nné-dmmﬂmh);l—’ﬁ@ apeots) wereebilected at

Sl RSO Bl 1 R s ol s
293K (oh(24Brukert 4rbmtBL CBRIAS)Irdbe meltlodedl ntBa suideHoory Brul@mBiuspin

e BH S IRREIN SRSl PR R U LA Ho

corogspondisg & themeaxironmm sgecified spinning speed for the 4mm spinners. The

A O A B

theksidrad] sdnsitidity dhemnoesrpolﬁanza}lom (aentﬂgt/tm]e whs affjusted to 2.0 ms, and

e Seeplraich Yok SO B8 Al Toe spiopn sReR ypreseirgd win

2820 tsegioal with & sgayclaedelamdie 3 tsﬁcdndss oMkéyngetehesfeienged using an

R TRL R P aeiftegs” ot brRRpoc PR R4 Bl G

was filled into vials/syri nges The vi al s/ syri nges

e SR o e S AL HE
ploenpixyeacstic aeid @odlgmmwas@a%@nmd by thelfalleethgmplid-state B3c
n?@&éi?rgﬂ'ﬁngyg@ébﬁ%c@t@é‘;ﬁ@lﬁ)%pg’(gr%a whgljgfr‘\ crh%ﬁﬁ'éa Erﬂ@ is e?JpPe%sed

in parts per million (ppm):

Table 9: Solid-state "*C nuclear magnetic resonance spectrum of Form A

" 3¢ shift
[ppm]
178.2
176.3
173.2
159.3
158.3

Qs [WIN |-




FormH, Method 2. Dissolve 1 gram of
(3-(((4-tert-butyl-benzyl)-(pyridine- 3-
wa bomgli) - am no) - met hyl ) - phenoxy) - aceti ¢ aci dPeDUB2008/002252

sal t

in 10 mM. water for infection to make 100 ng/ nL

solution. The solution is filtered with a 0.22 m
sterile filter. Aliguots of 0.5 nL solution are filled
into glass vialg. The wvisalrs are |oaded into

frieezedryer. Theg shel f isggperatufe is ranped to -45C
at the rgfe of 0.50mnghe. Hold|the shelf tenperature
at| -450Cgor 2 fours. y vacuum at 150 mt. Ranp the
shelrtenp@rdtur to -4q45§ at—tte rate of 0.5C/ m nute.
ot lllb1fllb'l f—trenpet cu14 at 00C for 20 hours.
afp—the—stett tenpcratu +6—30PC at the rate of 0.5
C irute-=Hol-d—3t+—30C A&p 10-hoyirs. Maintain the

vacuum afl3150 nt

| n_additi$n to t

thr ml{jﬁ%ﬁt t he
he six1889stal ||

reeze-dryi ng process.
ne forms (Forms A-Q

of| (3-(((%-tert-

but vl - H8nzyl ) -

(pyridi nes 3-sul f

onyl) - aab.80) - net

hyl ) - phenoxy) - acetic

acli d sodiipm sal t

and nas4.6ryst al

ine Form H that have

been idemgified

and desggiybed

et

ei n an anor phous form

of

131.2

( ((4- Q@rt-out

- benzgh - (pyT

i ne- 3-sul fonyl)-am no

)

ny|é1pneno

y) acet, §6duu S

pdi um sal t, desi gnated

F

I

; blflb cll ST
[

£ -l
UCCII ] g |l| 't TU
ad + A oY

The foll ow ng two

QT

1T

(( §§II UC Y

St lU1§5T|Ju.I €

mor phous Form | of (3-

q
+ A A

hd
T

FHpyr AZ‘A% S-sul

[ onyO- am no”rret hyO phe

oL

na

id Qndl 182-éal t

E

mr phougb

121.3

borm |, Method 1:

( -(((4 2ért - butly

- benZ90.5- (pyri

di ne- 3-sul fonyl) -

ani no) - ne8 hyl ) - ¢

henoxyji@geti c a

cid sodium salt was

priepar ed2dy firg

t addi ngs.excess

crystalline FormA to

an organsg Sol ve

nt (acatppitrile

or di chl or onet hane)

and stirgqing at

room { geper at ur e

for 72 hours. The

sdanpl es g@re T g

n TiTtegad anad t

e sol ution was

evaporatgg ar Tgomte rATUTe upder anbi ent
Cnmuug‘?tu )IIl:‘iulavgél e—sot+d, which was _

d lCIHIH t—to—beg—an auéb rots—se] i d by PXRD anal ysi s.
Farm+—Net-hoed—2= Annrpu§'s

(H \((4$ - -butivd han252}1\_(n\/r| |ne-3_su|fony|)_

arg hyl)-nhpnnyv\élgptl c_arid sodiumsalt was
prpparpd3&y firgt addi M9-lexcess crystalline FormA to
one of t¥e foll owi ng sddbent systens (Isoprypyl ether,
Mat hyl t#utyl etiher, or33%7% et hy] acetate/ 3% wat er)
and stir4ing at {400C f@2.172 hourps. The sanples were
then fil4dered and the sglauti on was evaporated at 40C

t o'Wiued il ppmdith te@pect to trimethylsilane (TMS) at 0 ppm;
referenced using an external sample of adamantane, setting is
upfield resonance to 29.5 ppm.

Referring now to Figure 8, Form H of (3-(((4-tert-butyl-benzyl)-(pyridine-3-

sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt may also be

characterized by its solid-state nuclear magnetic resonance spectra (SSNMR).

Thus, the solid-state nuclear magnetic resonance spectrum of Form A was carried
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solid, which was determ ned to be an anorphous solid
by PXRD anal ysis. The pol ynorphic forns of

WO 30000¢71t ert - but yl - benzyl ) - (pyri di ne- 3- sul f onp¢¥/4B2008/002252
am no) - net hyl ) - phenoxy) -acesi c acid sodi um sal t
descri bed above are useful as prostagl andi n agoni sts
and therefore are useful in nethods using such
ouRloPSBIagEEBidEBin BaKersBiss M dBipERTa M UAVEBE ISX3001 MIH2 NMMR
contalnlng such prostagl andi n agoni sts. The

SPSSIYRBPNi ¢ forns of
(3-(((4-tert-butyl-benzyl)-(pyridine-3-sul fonyl)-am no

13 ke [ ),- n -acetic acid sodiumsalt are useful
%ﬁSW%?@gpfjﬁoﬁ?(%)rﬂ'ﬁor prevention of conditions
medi Atpeoiimgtetyizd mg@ﬂbcahbmmd_olf/erp mglsttycxgicmtdhm a 4mm ZrO, rotor.

TRg e Eifndieighaf PCeclR MR SofieiL e o AR, fipSeuhe g e
crpss- W“ﬂ"‘? "fa@fdmnglé spBnlng( GH?I\MS) biurg4 KoemayBiuker 4mm BL

CAS' GBS min B BYS B et RroKeY BloafncATES BEX '8b Mmz

NMRd spdctrbalett. f The) sample , wmlsdummmmdﬁmrespnhdih@ to the

t t t
AT AP ST SR B A AR KL ofPdRd SHITIE, sped
mibirdizéedirthé ynténsmek iofi thatspirtingRaidieo bamdso p e o_btinhbzdrmgeagnal
seitRg g8 3R o, oRr i et Aflel "o AR Bifn e the
degoupiingt guiner wae eset t085 WHizC h’hemattmnrspbbm Wereaaknopmrsommpeﬁztoo

an /o ot her ot her at.ons
@S 8 o eeSfie [y S SRR SR T el Beieriog il an glyprmal
sanapl®d ofhadbfmantane, setfid(fs upfididaesatanpeto 20.82pparticul arly
preferred for their ease of preparation and
detectability. Radi ol abel ed pol ynor phic forns of
T4ife (10 Solidestate Kt ycldae maghyti( negonatica spestrum of Form H
sul f onyl ) - am no) - net hyl ) - phenoxy) - acet| c acid sodium
salt of this IFFV'EI’GI&lCﬁl @& genet at Yy be-pr epar ed of

met hods wel | known tslé hose Sk'l'ne% tlhe art.
Conveni ently, guch %]ol abel ed co ounds can be
prepared by carjryi u%?ggt the—procggures—di scl osed in
t he above Schenes a.1g'8'%r HAthe—Eéanptes by
substituting a readi1§‘i;'2avai -abte ¢totgbel ed reagent
for a non-radi d abcl;sj eagent— 'J.'fl.zsc skilled in the
art will recogmn=ze T8 anti-reserpti-ve-agents (for
exanpl e progesti-hs—ko ‘,pho\,phon%'gs,

bi sphosphonat e(}s) jsg.pngnn agoni‘:t?s/am_agoni st s,
estrogen, estragent dfedestin comft-Pations,
Premarin(r), e frnna:l& striol or M9a- orl 17b-et hynyl

estradi ol ) may |he udddOin ¢ hN] unc®8an with the

compounds of tHis if&htion 1.4
53.9 0.7
49,1 1.9
34.9 3.2
31.9 12.0

* Peak shoulder

Crystalline forms of (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-
methyl)-phenoxy)-acetic acid sodium salt of the present invention or the non-
crystalline form or amorphous form may exist in anhydrous forms as well as
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Exenpl ary progestins are avail able from comercia

sources and include: al gestone acetopheni de,
wabkamweosgest , anadi none acetate, anagest one ackPCBEIE2008/002252

chl or madi none acetate, cingestol, clogestone acetate,

cl onegest one acetate, del nadi none acet at e,

desogestrel, dinethisterone, dydrogesterone,

hydiajetk aod esolvatady faoatiso| Indgensealaties hedratedgfeshs edre equivalent to

Lgrég&rg%%sfoﬂﬂg a%eér@t ifitend&Q ttgwb &gc'o %?t%%cf 8’3@& tge oifare of the

tonorone. caproate, gestr i
prsehnd Xyyendge st @rwtmlrmaﬁomm &, Bemndro@ gﬁsasr(e(M-tert-butyr -benzyl)-

I t
(R 08y T 55 050 oS S OG0 o sy
ogoureashhydiat@s eyhiledfarmisi BidF and Go&{3a( (34—tertaﬂﬁ\il-|b¢ﬁ25ﬂi)‘- @ridine-3-

LT W i T e R T

agbydrgesfarmee, and ti gestol. Preferred progestins are

et L MEERATS BE e RrERoA =D 20 mORat EpRaH Lot
butybbemhyl)ﬁpjrr;m‘ree's-plhimmalo-emrnn‘) mmm/l)—pimody)%@bt_&swd bodilnSalt of
ﬂf@@r’(;er%%trrg?é%glbﬂgr%ga“j do:féﬁeeggtﬁégofo I]I;_yrd\g#igﬁ:e@:gfor solvation having

eguivylphbzs-pa}opmw chﬁfre(r:]tggmmah Iodlsp;rd;stpielonglRespe(c&la,(SjQre \gl/ithin the
I [ osphonat es Ti l udronate di sodi um

sfségéegﬁt@ésig.tgg?ﬁﬁn\%ng?,gf erred pol yphosphonate. | bandronic

aci d The fallowéxpewilialiing exaefpies ibusirate yrefenep stasdds for preparing

ecially preferred
th% i Sgrosp gfnﬂzg? '%Q&ﬁgdr onic acid is an especially

preferred pol yphosphonate. Ot her preferred

pol yphosphonat es are
q-anino-i-hydroxy-hexyli%éﬁMPBF§phosphonic acid and 1-
hydroxy 3(met hyl pent yl am no) - propyl i dene- bi sphosphoni ¢

T e R N DR SR

QLC;% | ne eart met al salt. Hydrolyzable esters of the
pol yphosphonates are |ikew se included. Specific
exanpl es i ncl\ugqe et hanepb,s Dydr oxy 1, 1- d| phosphoni ¢

,Nm@ﬂ osphoningorci d, O._-COzNa*1/2H,0
lpent ane- ydroxy- 1, 1-d4—phospb,on| c @/ H:;ne
dr
mhoni C

&N chl oy di phosphoni ¢ acid, nmethane #ydro

di phospkenhie acid, ethane-1 - amino-1,1 -

aci & et ha e-2-am no-1,1 -di phosphonic i d

pr opane- 3- am no- 1- hydroxy 1, 1-diphosphonic acid,
Praceganes -A\b00 mil- jrekbiet r@acioriwas-chatyed withyisopropyl acetate (400 mL),

B seEBISSBRAR R BORE .90 et wgar 4090 9 (et buny
beqz.yaf(pyr@kg}ﬁqa}aulﬁmyl) amlno) -methyl)-phenoxy)-acetic acid (VI) was charged to
the mixture (20.0 g), followed by Form A of (3-(((4-tert-butyl-benzyl)-(pyridine-3-
sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt (which is prepared by, for
example, the process of Scheme I, above) as seed (200 mg). The mixture was
heated to 70°C over 30 minutes and stirred at this temperature for five hours. The
mixture was cooled to 40°C over four hours, then cooled to'20°C over one hour. The
slurry then granulated at 20°C for 12 hours. The slurry was filtered through a
Buchner funnel (filter paper). The filter cake was washed twice with 20 mL of 1%
aqueous isopropyl acetate, then dried in a vacuum oven overnight at 40-45°C with a
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acid, phenyl am no net hane di phosphonic
aci d, N, N-di net hyl am no net hane di phosphoni ¢ aci d,

wol@olysioxyet hyl ) am no met hane di phosphoni ¢ BCT/1B2008/002252

but ane- 4- am no-1 -hydroxy-s0 , 1-di phosphonic acid,

pent ane- 5-am no-1 -hydroxy-1 ,1- di phosphonic acid,

hexane- 6- am no-1 - hydroxy-1, 1-di phosphonic acid and
niogembleeditd gies Nl §.84 god (13- é((m-tertdm;d}bsnzyne(pwwirtes&shlmm :

oottt Ehod e fERRER I B AR RIS TR i 86

yAhiy estrogen agoni st/ ant agoni st nay be used as the
second compound of this inventi on The term estrogen

Eﬁ% 6 %%E‘g?%@&%ﬁ SR R

In particular, estrogen agoni st s
are herel n defined asg, ghe{n cal corrpounds capats)e!e ranulate
RHEPHEStEDGOENIALRRL OF Shto@S | N ARKGKGRL firate
|tI/SS e, d mm ch—ﬁg—rhe—actrons—ef*est—ﬁegeﬂ—l—ﬁ—eﬁe—————
or no i ssue. Estrogen antagonists are herein
def | e as chem cal co%gunds capabl e_ of bi ndi nggra{;I
t he'estrogen receptor Sfioh 1afanal N MBsGNEl2ktBRexbrioBs UE,

u% é with water;

bl ocki ng the acti ons[ of estrogenin one or noré&
ti ssues. Such activifties are readily determ ned by
those skilled in the art of standard assays incl uding

estrogen receptsdrhingPagoassays, standard bone

hi st onor phoﬁ:j?)ri /ﬁdensi tonmet er nethods, and

Eri ksen E. F.Vet a Bone Hi st onor phonetry, Raven
Press, New Yor ky pages 1-74; Gier SJ. et. al.,
The Use of Dual -Energy X-Ray Absorptionetry In

Animal s, Inv. Radiol., 1996, 31(1):50-62; Wahner H W
and Fo The Eval uat.i on of Qst eqQpar osi s;
Pﬂf&ﬁﬁﬁ%ﬁ%&@%@ﬂﬂ@@ﬂ% PG SOl ATt phenexy -
ab&tictaicldl (M)4198 gl).tdihyl at&tadaBpo. 39@_‘)3@%@ ’1321%_ werédcombined
unds are describ

hese co
apdhestes P b Pom R P e RU e ggRAte (9756, 2.025 6) i ety
aegiatei(20 MUybag dates (0.44 il b vHd&N) essultib§ @@ blear solution. The

SHfatas ekt estbRins sHerspPY 001§ 55T SRIR e fired
tr(rdi)gh)dmmab@mteedhcmﬂwd:akmbg la/aamesa mcecwummuonethyl

RGP SPURr BP SADyes 19 .ot B RiblEerividpran
m&thhegedmIfa@n)larahb?«me&g@mhéhoxwacetlc acid sodium salt (VII) were
L S T TR ST K
fak 98 hourk3 The 3Q0d-wiiTiltdred to give 3.1 g of (3-(((4-tert-butyl-benzyl)-
(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt.

The filtrate was concentrated to 20 mL, seeded with (3-(((4-tert-butyl-benzy})-
(pyridine-3-sulfonyl)}-amino)-methyl)-phenoxy)-acetic acid sodium salt (VHIl), stirred 3
hours at room temperature and filtered to give 0.1 g of (3-(((4-tert-butyl-benzyl)-
(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt.

The second filtrate was concentrated to dryness, granulated in 40 mL water at
room temperature, filtered and air dried to give 2.4 g of solids. These were combined
with 30 mL ethyl acetate and a solution of sodium 2-ethylhexanoate (97%, 1 g) in 10
mL ethyl acetate. The mixture was stirred at room temperature for 18 hours, filtered
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Anot her preferred estrogen agoni st/antagonist is
t anoxi fen: (ethanam ne, 2-(- 4-(1

WO 2e0dioptseny| - 1- but enyl ) phenoxy) - N, N- di et hyl , P&yAE2008/002252
2- hydroxy-1 , 2, 3- propanetBicarboxyl ate(1:1)) and
rel ated conmpounds which are disclosed in U S patent
4,536,516, the disclosure of which is incorporated
anerdsips targive amensrséallinarrslitie This eiateriatives digsalvat! in=0 mL ethyl

[

R B RRe B AR o G AR B P8 s
ah"ée@ bRl ye hageenoint avas r¢aqbleelftbem the neisturevgamallowed to stir 24

B A b S A e e IRBART ARy iy acqte

aﬂﬁ %éﬁ raiging 11 REtchafX ) ((héarsbotyl-bepel iphtidine-de)ifodyl)ecmine)-
f
\%t L IS | cr;ac?llré Bg?‘é{?@é&%‘rséftn E g%ﬁ? er%ﬁ@gg &Jngts E[ef °

referred estrogen agoni st/ antagonist is torem fene:
l{) Ha(@rt{ (Adert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-
e(cathaputmdwrosaltz di phenyl - 1- but enyl ) phenoxy) - N, N- di net
hyl -, (2)-, 2- hydroxy 1 ,2,3- propanetricarboxylate

(1:1) whlchl edanS pat ent®: 4, 996 Bonatihe
di N\q%%l ch I's i RGOLRAkAL ed@?@ net
r ef nce ot her prefe[[ed estrqg

1- (2-(

gonl st is centchronan:

agoni st/ g

di met hyl - 3- p enyl - chroman- 4-yl) - phenox;() et hyl ) - pyrrol
Frbes QP oo R e s PO g ge Ry Bphenon)
acetﬁoeaaammnmmlsam(am afigrared.0 sLIcfwet THF @zz%en@er)/v\téeé B8thbined
a?ué %{efi go ?Q‘s %ﬁ ere]ar 8,930 Hc';ﬁc’rtu/n Qrt r%lgggnelnsattmbgpher OXI'he suspension
wasceegdtewih ¥ nRy @fl(é—t(l&%—tdlﬂ!butﬂl-t&ﬂﬂl )-(pphﬂlﬁél&élﬂf@’(ymérﬁm@y rr

scl o
PR E o efceld sauif el B iersied fesrhisrarag

téreparaturdognd alforvedna stir f&nga fnaurs. pTies siivend h@S&dr@;g@t@l

?gﬁ’&ét%éél?%\?wﬂgg%l{ﬁé %@gﬁﬁlﬁpmt%@ﬁé aheny ot {'I-AIF (2.2%

watery epiie] addied phe thebmixturavsiiredd fos5 towre) Thedolids werSfiltered and

8 e M A0 50 P D AR Bl b Paorane-

Sextifomydlermiagpmethlyl)pheaapyirasdticiasid sodium salt monohydrate Form C (X,

?23( cSr;jroxy phenyl ) -5-(4-

pi“peri di n- 1-yl - et hoxy) - benzyl ) - napht hal en- 2- ol
which is disclosed in U S. patent 5,484,795, the
Forms [Ecand E: (6#(((Mert-huhytsbertzgzl0}(pyudme@ebdlfem;e)-aimhy) -methyl)-
phesfaxy pacstic atidsobim gatief erred estrogen

agoni st/ antagoni st is (4-(2-(2-azabicyclo[ 2.2.

1] hept - 2-yl ) - et hoxy) - phenyl ) - ( 6- hydr oxy- g (4- ?fdr@()/copw

HOCH,CH,OH |

henybz) Na*
l N N/\©/o\/co "Na™+H,0 (Nj/
N K@\’< X1, Xil

Procedure: (3-(((4—tert-butyl-benzyl)-(pyridine—3-sulfony|)-amino)—methyl)-phenoxy)—

acetic acid sodium salt was dissolved in ethylene glycol, and the solution was allowed
to slowly evaporate at room temperature. After 1 week, fine needles formed, which
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benzo[ b] t hi ophen-3-yl)-net hanone which is discl osed,
al ong wth nethods of preparation, in PCT publication

WwWme00oMeIsdb/ 10513 assigned to Pfizer Inc. O herPCT/IB2008/002252

preferred estrogen agoni st/3antagoni sts incl ude
conpounds as described in commonly assigned U. S

patent 5,552,412, the disclosure of which is

were blfgsed, airatiiedl @nd charpgterizgdedsd Ao 6 4-tgrt petyi-enizyl)-(yedise e d

sﬁ@m@%ﬁ?)l figt gl Eﬁ yf&%'t ? Za? %odlum salt gnhydi'OUﬁ Form E )((Xl)

- pheryeYitatewas evanoeatecétwajiowvmm ﬁtaeedz B1e isolated product

"SRRI Vo O i By ol Yol R

pbereXy)-periigAcidssoditing salignhydioud farmiF (XIhet hoxy) - phenyl ) -5
, 6,7, 8-tetrahydronapht hal ene- 2-ol;

Foki @Qcﬁém&p@ DRES SRRl he Ry
?%y -pyrro |%|noethoxyphenyl) 2- (4" -fluorophenyl) 6-h
e S sk A YRS R o ety phengyy
acgiiregnjd $odhim 6aly (59-mg)evasdieatedoitori&p e bw&reme hﬁuldb ;pradute (3-
I T e e
S’Qgibmi’sﬁt/F&)nn@onl sts are described in U S. patent

4,13 : L

ver o 3561 B LR ELRBIE Gt A D) PERIP R e
(mwin@ai-sw@gylaranmmhaﬂwl)vmweapmmem $odiyrh eale tzatdhave been
derBik W dscht M danaHaAL cggggﬂfezfén? B o400 836 -benzy)-
(eyiiglinet3- &Ul@gﬂhﬁ@ln%ﬁmﬂiwm*‘@nom aceticaciheatiumeslt designated
F%ng;qel%g ng?ggﬁ‘kﬁntlﬂ@ay be used in conjunction with the

conpounds of thi's invention. A bone mass augnenting

Fagpanatians of nosranystalinet K ((4tegrimiyl-behaytie(pyristine-3-sulforlyiaetino)-
dthypHehoRPREBtIE ASd BHAEm sk fEdHPR) Nr eshol d as

The following two methods can be used to prepare non-crystalline Form H of
(3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid
sodium salt.

Form H, Method 1. A solution of 20-100 mg/mL of of (3-(((4-tert-butyl-benzyl)-
(pyridine-3-sulfonyl)-amino)-methyf)-phenoxy)-acetic acid sodium salt was made by
dissolving the drug substance in Water for Injections. The solution was filtered with a
0.22 p sterile filter. The solution was filled into vials/syringes. The vials/syringes
were frozen at -45°C and held at that temperature for 2 hours. The freeze-drying was
completed by primary drying at (-20 to 25°C) at 150 mr, followed by secondary drying
at (20 to 30°C). The resulting solid is stored.

Form H, Method 2. Dissolve 1 gram of (3-(((4-tert-butyl-benzyl)-(pyridine-3-
sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt in 10 mL water for injection
to make 100 mg/mL solution. The solution is filtered with a 0.22 p sterile filter.
Aliquots of 0.5 mL solution are filled into glass vials. The vials are loaded into freeze-
dryer. The shelf temperature is ramped to -45°C at the rate of 0.5°C/minute. Hold
the shelf temperature at -45°C for 2 hours. Apply vacuum at 150 mt. Ramp the éhelf
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Heal th Organi zati on, "Assessnent of Fracture Ri sk and

WO t@9Apsiii cati on to Screening for PCT/IB2008/002252
Post nenopausal Ost eopor osi s3§1994). Report of a WHO
Study Group. World Health Organization Techni cal
Series 843." Any prostaglandin, or prostaglandin
tergraraiitd enf@bal the ratapf B 6°GsirditaasHold messéreﬁme*np@amwam 0°C

f(%r'bocrfbrui'@i ﬁ?rﬁﬁ r@fgéé %ﬁe&fﬁ%ebgﬂaﬁ{ré F@? aot%% Ea]t% ﬁf@ Ekgl r%nglgte Hold
apa0%d foy roi buhor Mamu(l eHyacuant atvesof magirengi®ubthe freeze-drying

arat hyroi d hornone, growth hornone or growth hornone
E& EPt agogues may al so be used. The foll ow ng

par ag;: aqditorcdte sies sike eryetaahp If@m (smm@te;@ ddcér’tibﬁtyt-ﬂérﬁzyl
nv.en rea er y pros andin ma

R SR B R el Abeft e S8 et ham; s

crystadfing iForm Hl'ifnlet Ihaalfeﬂ}eléh ﬁﬁnﬂﬁﬁcﬁdr@ désblﬁe@rh‘ﬁrélﬁ gﬁ% 8 form

oL BT BB o Sl b e s aci

sbdieatsattndestfnatetit ROPAS 0 dlso Hdrmaergm@@ounds bi nld to the
pr os lLandin rece ch hinding is readi

et or BPAaEMp RS G Rad e Sroshaisciim | o (>

(65 somtyisuitylbeg zyl)-(BYridne-Btsulidnyl)-dehiad)-AEthARBhdneRy essie Bciaf

the EP2 Subtype of Human Receptors for Prostagl andin

%ﬂ MEAcheni cal and Bi ophysi cal Research
Communi cat i ons, 1993, 197(1):263-270). Prostaglandins

AR QY QU A IR YL M JA T

apnrme)—hmjlh;&%amogy)mcg?ng?nm ﬁfﬂl@’ﬁ Gal Mab @Pép\érefde %’fﬁr%ﬁbrﬁdhng excess
carnon |

CHRBIRRFor RNl S5 bbbl g
aNwonatemperatereaidy a2 ehnt:rss I The sdnapls wareethen filtdred tahaﬂﬁ?t solution
w%% e%géo %tgg @M The peetr Uﬁgeeur'o a?@gt%)ﬁggoq{gﬁigﬁs %t yiga% vehite solid,
\A/probsnasgieimmlnedvtbtbblan akr)'r’lltﬁpIE)lesa&fbytﬂﬁXRB_ag%siip nt 3i ns a -

t e - _ Cis

dounl 2B o ARE RSB DSl AU e g ine Sstitony:
amirogrEghyd)zhensxyrazetiesdd sdutham said wae baspansias) el 2ing excess

R For 4 o S ERARR b e Ehah b oty
bunylseihersed 97% eih§. aq@mte/mswéteﬂ)mﬁmnr@rwt 4°@%dr 1D hourkherhe

%'95!% gfé\'g fenY Ite%%capnd%e soluf: cI?n \%se e{/anp%?eqtgg ra? El(?"% %eyrieqtii g white

reference.
solid, which was determined to be an amorphous solid by PXRD analysis.

The polymorphic forms of (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyt)-
amino)-methyl)-phenoxy)-acetic acid sodium salt described above are useful as
prostaglandin agonists and therefore are useful in methods using such prostaglandin
agonists and pharmaceutical compositions containing such prostaglandin agonists.
The polymorphic forms of (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-
methyl)-phenoxy)-acetic acid sodium salt are useful in the treatment and/or
prevention of conditions mediated by the modulation of prostaglandin, particularly
conditions mediated by agonists of the EP, receptor.
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Norrdin et al., The Role of Prostaglandins in Bone In
Vivo. Prostagl andi ns Leukotriene Essential Fatty Acids

wd 2009/0339t 150, 1990 is a review of bone anabol PCT/IB2008/002252

prostagl andi ns. Any prostagkandi n agoni st/ ant agoni st
may be used as the second conpound in certain aspects
of this invention. The term prostagl andin

agonl ISWﬂI&ﬂtré@ymiz%H i e mlymorﬁnuaw&nﬂ%ff (M{(f@ﬂérttb%%bﬁﬁzyl

it L GO e e ARt iRl of s gvention
éaﬂrexEt nyhéiglkpsldd forfr? i.e.Bs48 BEMbEHds Ak c%h@ﬂhéﬁé &3hore atoms
arch Conmuni cati ons, 1993 1?@2 1):263-270)
fﬂ*ﬁ"i’ﬁ N ARAIGRARHH BRSiuate Gifterritt fromrheg af@mq @iags or mass

rﬂimlmi badiraribomend Wrﬁﬂlré 0 RaéhBBoioBéé Wr&é@ﬂ Ecdibor )phos?h%%us
ctions gre rea 5 defer, S E skilled i
&ofln%gn%? Qfalgrlac s G, IP %e§e F@nr_} Q[trewectlv@brﬁpmpounds

dﬂlosl}mﬁwﬂﬂéﬁﬁhrch conBﬁMﬂBsé:’faG%%oth@Waﬁ’@/bk@théﬁ%?ms@ﬁﬁ% of

a*?ﬁ‘? B'E?é‘i"%ﬁ]‘?‘ﬁ smw tais 'THVﬁvﬂorRéFdnﬂened ] 315!9'63“3/ carbon-14,
131(1‘?0 r&ﬂo@&opé@é\*@%rﬁduféﬂ priferf08! (ABIR chse of%@paratlon and

Dual Ene
Rttty oRadoloSRie BRyPEAIE miati(HA - LH Y Perzyi-pricine.o
slutfﬁhyl) elmiﬁd)orlﬁeﬂc@ﬁ?-%hem@?écehc 2498 so&uﬁﬁsfdlt%tf ii'\lé’lf'\vérh%ﬁ%an

ds are ﬁSCTI ref erenced bel ow. However,

Q?l.”ﬁ y B? BEPA (ﬂ"eﬁh%f’g?dﬁ’ﬁ 'é‘t”§YVﬁm iigemsigied inthe arbe  known
Convehients, SldH fagidiabslet f&@rr@b&nds@éﬂ'ﬂé' pRéparéd W&&%}lﬁﬂlt the

B SR RS sbale Sl bt B amRES by subsiiuting a

réadiigla0ailabk r@ﬁlo%eréb ré@dnﬂfé% PR BSlatas BicBgbit.
descar boxy-2-(tetr azol

f
Eed:;@s%’%es'zﬂ@e@ ?effwﬁ'éacmggéh%@ﬁt' W%W@@Eﬁ@ﬁé%ﬂﬁwpie
pn@gs‘stihs fpelyplbtwpﬁoﬁélémspﬁﬁsm@héﬂéfé) yestrgeémgﬂn}étgmbms

t ent 018,892, the disclosu
0 G g <SR b PEiope dR@EIantl. EsiToRm@Siridl or 170: or

137§ e%{%&rébﬁ'aéﬂr)%é?ydyl%eg %&Jﬁcﬁbrp\lﬁ}mWe op p}@#‘@‘%@é"

bone formation actli Vi assl
"wn@m 4,219, 483, the di scl osure of vvh| ch |s

i nc Or%ﬁﬂa?ﬁ {)ﬁ?é@(ln@, Y alHE66 #3 ccin%ec’r‘aa one and include:

2,3, 6-subst] ed- 4- pyrones use or mat1 on
aéﬂ?@f%?tafetoeﬁﬁﬁﬁﬁa Bfrenegeshrasandinope asatats anagestae, efte,

chidemadissreosialfte ang‘é@!o? tEEIo’géstblr{%%é?@té &y eg!ib%’io‘ﬂerécg%te
reference, discloses
g@gqmonp(ﬁcetate desogestrel dlmethlsterone dydrogesterone ethynerone

ethynodiol diacetate, etonogestrel, flurogestone acetate, gestaclone, gestodene,
gestonorone caproate, gestrinone, haloprogesterone, hydroxyprogesterone caproate,
levonorgestrel, lynestrenol, medrogestone, medroxyprogesterone acetate,
melengestrol acetate, methynodiol diacetate, norethindrone, norethindrone acetate,
norethynodrel, norgestimate, norgestomet, norgestrel, oxogestone phenpropionate,
progesterone, quingestanol acetate, quingestrone, and tigestol.

Preferred progestins are medroxyprogestrone, norethindrone and
norethynodrel.

Exemplary bone resorption inhibiting polyphosphonates include
polyphosphonates of the type disclosed in U.S. Patent 3,683,080, the disclosure of
which is incorporated herein by reference. Preferred polyphosphonates are geminal
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bone formation activity. U S. patent 4,000,309, the
di scl osure of which is incorporated herein by
- 13, 14- di hydr o- PGECP1B2008/002252
p- bi phenyl esters useful féf bone formation activity.
U S. patent 3,982,016, the disclosure of which is
i ncorporated herein by reference, discloses
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pbl?ﬁlﬁsﬁh@ﬂateshré@-mlas gq?jy@lrcn@emm@ﬁ@@spﬁ@‘pubmé @gndbma?r-]
tl odal or ne_use as e
I A T O LD AN LS B h B SR TH ot o

pap@mdsﬁhmasesimayfbé bumrmsﬂ@rea @f 1Be SorhPofsslacian dr loflg tsbldslelalman
w. r.el eaEe sodi um fl uori d

il R eadh et Sl e R Slace ot reaPhosphonates
afedllkearesatlidea S;betﬁﬂcl ed@rrip%s@hcﬁtfde@%e‘-ﬂh%r&y PaddRiosphonic
scl osur cor porate
Al TBe At UPOGHE ot + Ve ut el ica M e e
meﬁwdneaﬁhhldjo diphesphonieciclay nickreme h?iéﬂokt@nﬁhogphbhle a@fdt elﬂéne—1-
bLoI C rot oco e. riks
e SicsrioRiscirat Y aneraaROR, BAbIoBay 67, ProBale-2-
apirgeshydrddy-1,EdighosShahic &did, p@épane'Fhﬁ d&t’ﬁ@thﬂf&ﬁuﬁﬂo ERRIrEhyY-
1?1{5@%)3 ?Sﬁcr: t I omet f A Eldwetgﬁ&& %Ig%—ﬂdfﬁlﬁaqu-1 ‘I-FHIQ%OSP%OHIC
abid adheati amlﬂn@fne‘fmne@imrogmmc doithN I\Eﬁlﬁfe@wa)ﬁ*ﬁ’ﬁd methane
sorpti onet Pr ac rtin
AP RESPBIS A Nz Sys bl 3, Qe dibossPBR gt butepe+-
amrmehydmnm belipreephdaic 4die p&ﬁl@ﬁé-di amiﬁ@-mlfydrdif/fﬂ;hlh S
ventlon on of the
By phR ek ihe e -t helhhSaR Sethand
phamicegizally acceprableaisterdyndPealisttagbondi n E1, Bone, 1996 .
19(6 1-58 r at,h r0| hor PT
ised estaier e spBluR BT Y e dion S PR eitnde 6 e b <
mamregiian @strogémeadoaistiantag@tistyArg) éktrbgérmgmlmﬁegsmtsnmy be
athyroi d hor none Iltesthereof
ERLAL Y SRR gL Rl dhe e
agonist/antagonist refers to compounds which bind with the estrogen receptor, inhibit
bone turnover and/or prevent bone loss. In particular, estrogen agonists are herein
defined as chemical compounds capable of binding to the estrogen receptor sites in
mammalian tissue, and mimicking the actions of estrogen in one or more tissue.
Estrogen antagonists are herein defined as chemical compounds capable of binding
to the estrogen receptor sites in mammalian tissue, and blocking the actions of
estrogen in one or more tissues. Such activities are readily determined by those
skilled in the art of standard assays including estrogen receptor binding assays,
standard bone histomorphometric and densitometer methods, and Eriksen E.F. et al.,
Bone Histomorphometry, Raven Press, New York, 1994, pages 1-74; Grier S.J. et.
al., The Use of Dual-Energy X-Ray Absorptiometry In Animals, Inv. Radiol., 1996,
31(1):50-62; Wahner H.W. and Fogelman |., The Evaluation of Osteoporosis: Dual
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pepti des (see PCT publicatidéen no. WO 94/01460). Such

bone anabolic functional activity is readily

determ ned by those skilled in the art of standard
Ensrgp XsR{yeAlgsorptioaestlyin Khecal Précticet Matin, Dusdin &td., London 1994,

oSO RGERL Y B S 3R e B B RSB
X- Ray phdfsoeestoogeh ragomist/a@utég{jmlssls dlraﬂuxifeﬁa.dbbtnql, 3A9@-(2-
1 - 50-62; , F | .
IO e B i i B i efglge compounds
which argpdiscloszidriy U.S. patent 507,481 athe idiselosuvhf tivhich Rintérporated

Ltd.. Lpndon 1994, pages 1-296). A variety of these
h%@%dﬁ%@%ﬁe descri bed and referenced bel ow. However,

ot heAn@taemrbglfrmH@sh@genmmaismiaﬂutbgdmst H@@w(m?dlphawbut-b

skilled . in the . art. Exe ary. parat hyr oi or.nones
B keBRuatHE Frid s 5 AR Srd rERIRGLY . FpfisiReios. (86,
1831330 pooi.d Peptide Treatnent of Vertebral

Ost eQpog Osi S, teoporosis, . Int., .3, (Su 1): .

5. S BEoheEHRrereg P E AR niaitosslin R s Eanaminn 2
44(-I0,2muﬂel niRepbateeyphenoidyR N dimdBhyd,qlp s, eelydrdkiy1ed, 3¢ and

Hi st ql.ogi ca shonses, teoporosis Int. . 1:162- 170.
PR bR T G ST PROP oo s it in Oty
patentus 836, 516, tHeediscasunslofoghifhois itorporated hatein Byseétérsceof

this,invention, The ter row h, hor none, secr et agogue

¢ of ePIOYIE ielaéh compaunty AV P RHMRNIE WER R fiedesd U s.
patentd, 623)6807theedisclosune efowhitteis dadorpmnated hgretnibyhrefesremene

(e. g lncreases bone formation. | eading to.ncreased

bone ARig 8Tl &5 e HPunEr iR L s gp Y ig: RIS
hydrose2-$4hydrexyphanylbenzojb]thidn-3-yBde 2+ t-piresiding atledy ) theoyip

to those . of. skill .in th rt. A variety, of.these s
ualilii Mhich st ® S, weiect 4T oRR oS HshPRER etiwpien s
incatperdtedipgreindptrefersice WO 95/ 1 4666; WO 95/ 1 3069; WO

94/ 1 X / 6; 95/.3431 1. However, .

ot he oG, PR eSoten oo Rlaifoenit i lerbieob R i 2
(4&(4-¢hldzre-1lﬁ§diﬂhemyb1 thugesg!)sHenbkyeN, Nrdimbthyla r(£)-, 2-hydroxy-1 2,3
RBEhAF BB L1 Ui U0 U SPPGoRCRSH 2RSS
dB’clbwte@fWhhhiidﬁiacmpoﬂafadmelreipbyoefférldntendol e-3, 4" -piperidi

nj - 1Ah¥4h)apﬂfre¥é9%\éle;sfrggen agonist/antagonist is centchroman: 1-(2-((4-
(-methoxy-2,2, dimethyl-3-phenyl-chroman-4-yl)-phenoxy)-ethyl)-pyrrolidine, which is
disclosed in U.S. patent 3,822,287, the disclosure of which is incorporated herein by
reference. Also preferred is levormeloxifene.

Another preferred estrogen agonist/antagonist is idoxifene: (E)-1-(2-(4-(1-(4~
iodo-phenyl)-2-phenyl-but-1-enyl)-phenoxy)-ethyl)-pyrrolidinone, which is disclosed in
U.S. patent 4,839,155, the disclosure of which is incorporated herein by reference.

Another preferred estrogen agonist/antagonist is 2-(4-methoxy-phenyl)-3-[4-
(2-piperidin-1-yl-ethoxy)-phenoxy]- benzo[blthiophen-6-ol which is disclosed in U.S.
Patent No. 5,488,058, the disclosure of which is incorporated herein by reference.
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(phenyl net hyl oxy) et hyl ] - 2- am no- 2- et hyl pr opanam de: MK
-677. O her preferred growth hornone secretagogues

WO D@11 PCT/IB2008/002252

2-am no- N- (2- (3a- (R) - benzyl372- net hyl - 3- oxo- 2, 3, 3a, 4

6, 7- hexahydr opyrazol o-[ 4,3-c]pyridin-5-yl)-1

- (R) - benzyl oxynet hyl - 2- oxo-et hyl ) -i sobutyram de or its
L- t aAtethercprafered satrbgen2agonistiantbgdrilst is 6- (4-hydroxy-pheny|) 5-(4-

(%@@rﬁ?—@%tﬂé%ﬁeﬁw napﬁh I E\B- ‘WhICh IS Jlscloseg u¥ u: § %atgﬁt
5gsa795 ShéiehAﬁlpé'urh@f(whch psgnmtpaatﬁddieﬁelﬁby}éféﬂehdé.n 5-yl) -
(0)4 [ e: . L
ﬂ%h%y‘% %* (@g %9966‘&9?%3”%‘“8%"% ISy 442-(Z-327- hexahyd
blcynlcpjg Rl ppf24yl)3ethoxy)- phenyl) (6 hydroxy-2 (4—hydroxy—pheny|
b%@z@@}h%@ﬁe%ﬁ%&% -me]thzg ne wrhzé/hl )é}gn%sety alon_g%t% rﬁétﬂgclls) IofSObu

p@paration itNPCT- p(uaue@ndn hb U051 B laexiynad lyfizePinexo0- 2- (3
- 0X0

yl WEP% B%f?réecg sirolg?n Pg%ﬁﬂgng@ﬁwi}s '%llgi%cgrrzpounds as
désciibdrbinabyrnanpyssighet af.8, &i@]tIS}GSQdII‘IQ tﬁe)dis):losure of which is

r opi ona aratjon

T R X A S e e R A
theesgicanebed herein may require protection of renote

car bSO R i BB o otreb AEBH P S Buch
tepamde@hamnhaiemé-moary dependi ng on the nature of the

di.t

G L e e e Y R A S
napéﬁwlén;e -Aekt ermined by one skilled in the art. The use
of sy r n/ depr.otectjon th S thin
t he s H?‘eﬂ}ﬁ" -@-&a:}y{rop% {9 ﬁ’@mi'ﬁnggg'@r 35 "@ﬁY%AP
nqmﬁtmmgl groups and their use, see T.W G eene,

Pr ot e N h John Wley &
Sonsf%tlilég oﬁro Odﬂ’fgg"fx%%@’ 88’?’?‘2 fgpg%d}ydf%y-gf Adent i on,
tepalawimrgiphtﬂamnepf and pharmaceutically acceptable salts

of s Mgs._ar.e adapt

her aEr O et paRs e k-G enli- b BRI 2 32
tefratnydipisamuirafice;i ncr ease bone mass in a vertebrates,

eg e r ul arl.y .h ns.. Sinc

F o rile BTty ARy B PR P GRS BHER b

tetsshydopoamdhalerrn@-ohand rel at ed di sorders, these

conp 03 of .and pharmaceytical ly

accegruz;g?rra{ !etll I)sal pr}%%l (ﬁg Jrg)ﬂ'dﬁgéi"g pr odr ugs,
tetsghydraisageinofing.hei r action on bone, prevent, arrest

and/ Sthef ggfo%%»ﬁ a88ttli§t9a91?gg%§ﬁs§s' are described in U.S. patent 4,133,814
(the disclosure of which is incorporated herein by reference). U.S. patent 4,133,814
discloses derivatives of 2-phenyl-3-aroyl-benzothiophene and 2-phenyl-3-
aroylbenzothiophene-1-oxide.

Those skilled in the art will recognize that other bone anabolic agents, also
referred to as bone mass augmenting agents, may be used in conjunction with the
compounds of this invention. A bone mass augmenting agent is a compound that
augments bone mass to a level which is above the bone fracture threshold as
detailed in the World Health Organization Study World Health Organization,
"Assessment of Fracture Risk and its Application to Screening for Postmenopausal
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1§ﬂqgg%$fcgbr ates, e.g., mamml s, including humans, for
tAge Pfﬁégwnsca‘re Sﬁb‘y?licf&cmgﬁﬁxﬁds Leﬁﬂ@d)td th€ bAgeBdmpdund Vo
ay. e tivit a ol1c bone agents In
PSRRI Io A th 5 GboH sRims o e PRPRRtTnG BEbsiE s
sﬁ@mnbﬁlytfgm’; :ﬁ'né.obl‘bob(ﬂtc]axatbdmadtﬁp ?roﬁgﬁﬂhb%y&l%@ty[ iﬁﬁg to the
or mpne, defi ci en e (,orchidect,0 r mal e . :
DR PRERPEADS e Fnket e S Ny She, ity sie spains
aaagaahe( ﬁ@rrﬁfbriaataﬁomrmmbhsesr?ﬁ\cagﬁn oRgrbep 8tse9 of thdet dyelopentyl
st udy .. . rafs ar i ther..inta or t e .
iR e DL p R BgH I hE Feetfes Wil PO Sontains a trans
ussdhwateﬂlrdmbleljbppd af Met@gC@rar@a/ag ﬁdubte‘ bénditalsé @gCaposition.
agoni,st t.different doses (.Ssu s. 1, 3,..0r 1
o) KB o Bio=lpae 5°F et RE sl Bigrangh gelow Prowever,
otheepriostagiandias siilbd ledwatto tHuse skiléd tale afttEenplarger y
pl(ofsparglatng%s R BQS gse%fin U.S. patents 4,171,331 and 3,927,197, the
disclosures of each of which are incorporated herein by reference.
Norrdin et al., The Role of Prostaglandins in Bone In Vivo, Prostaglandins
Leukotriene Essential Fatty Acids 41, 139-150, 1990 is a review of bone anabolic
prostaglandins.

Any prostaglandin agonist/antagonist may be used as the second compound
in certain aspects of this invention. The term prostaglandin agonist/antagonist refers
to compounds which bind to prostaglandin receptors (e.g., An S. et al., Cloning and
Expression of the EP, Subtype of Human Receptors for Prostaglandin Ea, ‘
Biochemical and Biophysical Research Communications, 1993, 197(1):263-270) and
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preventing bone |oss) or at the tinme bone | oss has

al ready occured (for the purpose of restoring bone
worae278bur i ng the study, all rats are all owedP§¥/Ei008/002252

access to water and a pellé&ed comercial diet (Teklad

Rodent Di et #8064, Harlan Tekl ad, Madi son, W)

containing 1.46% cal cium 0.99% phosphorus and 4. 96

nmtddcgheﬁacﬁbrt clprostagiandi In vivat(s.ga rsémglateeivorefbriendtian @ad increase

ool b £ 30 s P SRR iy R i B e e ©

s&mdpmi assaysa iEeik skt [éFnetrw.dEorﬁeaH’BgcmhoermetM Raver Press, NeV\(/]I
t t
VAR 2408 oS e Burt 8 efing haie? 8L AR o e €
Ablssptipme oyt Amme@xmm)ﬁmdjooegewa1mi5ogaz¢ Wanheer, HWJ dndam
rogbriad e e Blyhfon oS o Hlaljeravis Az iamatry i
Glinicel Hémcﬁi;eQ&/laﬂ:d Dafigz i), Lomsonl 1904, qxagle$ Il R9B2A4anet) obthade
PrpRHSHE BeRERES abd e eBeRbP i O isyRE et Brasfeianat
a@on%tsfdnte(gBN@)s willbd lkbcmmmmnﬁ ﬁ{tﬂled ﬁmthetaﬂ( (DFEB(H&))M Iafbfé m)\,\{]g : e
t m)r a S :
reFERg et s ot B Bao TS e sedABEg ORRL et or i ned.
Ti bi aﬂ:oanmely Hssgmmlut Bhpatentr3,8320884, ymﬂsclcﬁu&a dsﬂfvgh(th isI
at _aut.o |sse e e
o aipd nhie b i end BB YR PSRy 2 (FRagrd T fSeony-
%kﬂjgalltutebaﬂwe?ﬂ&tntamaﬂostagl?rﬁlﬂﬁsaﬂsl%ﬂ Ct;r bode (f?ltarnlvati‘klsn‘:‘air;tii(\)/i::ye
concentr.a e ed i
Phen R BRGL AT MR, Pt 40052, IE Hadimet BERTC
iidoemiratat &erégoby! Bsférenceh ki‘é):losé'st tﬁzargtln L 3 ?gtjil'ln?nd‘rtshl?liiiznpe-glghenyl
, ses a i

egtegé(%%%?ul érl %o@%éor%thgﬁg?,{t{vﬁ&ung Pol ycut S m crotone. The
4 mmGernmbaip s_ssagmedslﬂa patdnid, 210,488 tHel distiddassofiwhich is
PR b e, B e D T B R (S or
boat famatios aclivitar cancel | ous bone hi st onor phomet ry.
Cr , i ki 0] th
O o RAEbATBEoBled 0% B . AR TS G
iserparated harem by sderEnce, discibsesa?, 3Jﬁesmbsﬁ1uisd<4quiasmbﬁﬂ for

Q'fé(rﬁ*aﬁorbgﬁgfﬁﬁ' | ous bone hi stonorphonetry : A

uant i st onor phorretry
U.S. patent 4,000,309, the disclosure of which is incorporated herein by

reference, discloses 16-aryl-13,14-dihydro-PGE; p-biphenyl esters useful for bone
formation activity.

U.S. patent 3,982,016, the disclosure of which is incorporated herein by
reference, discloses 16-aryl-13,14-dihydro-PGE; p-bipheny! esters useful for bone
formation activity.

U.S. patent 4,621,100, the disclosure of which is incorporated herein by
reference, discloses substituted cyclopentanes useful for bone formation activity.

U.S. patent 5,216,183, the disclosure of which is incorporated herein by
reference, discloses cyclopentanones useful for bone formation activity.

Sodium fluoride may be used as the second compound in certain aspects of
this invention. The term sodium fluoride refers to sodium fluoride in all its forms (e.g.,
slow release sodium fluoride, sustained release sodium fluoride). Sustained release
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system (R&M Bi onetrics, Inc., Nashville, TN) is used
for the static and dynam c hi st onor phonetric
wore@o0eBrent s of the secondary spongi osa of theCT/IB2008/002252
proxi mal tibial netaphyses4between 1.2 and 3.6 nmm
distal to the grow h pl ate-epi physeal junction. The
first 1.2 mmof the tibial netaphyseal region needs to
sbdiumfiuotidedis idiscloseld in W.8. patentr4, 804, 4%8a ther disabosiuse dfovHitteis

RSP e RIDALB TRFEHT B BEE 5 v
by thase skille] indinelath ohisiologisalrpdiocals (emn| s BrékstA Bifnet al., Bone

R e S N 1o VORI
Usealo€ DLaltErengy xawmeffotpmmemb mﬂumelsbmnﬁﬁa\?mu o9&y I8l (1):50-
1) ~Tot a :
oZolifigf By o ESH RS EAGn 2 BRiepeiosPap Ul ey X-
P@yw\bsbreraetw iaCliplepblraktigey idrtio Dunu(zZ)td.TLammgan, jRe 1-
Z?éea (BVY, mR ): total area of trabeculae within TV.

Trabecul ar bone perineter (BS, mm): the I ength of
t ot aBope riongogenetc groiranay beusddBs the ab@ﬁuld@mdaon@of this

R R It ol oot bestpodepBhE RSy B ot o

ReoorebinhntdumesrsB¢rieBWiprptogenetiz ®efleih bl. Pl:@Qéglar(Ic(uBEh , BSve, 1996,
| ar bone separation (TBS, nmm 2000 x
196 S RRE

TV - 1) Measurenents and cal cul ati ons

r el aad paattyosie hDEB@Tep(PITBIm mafy bé)usé&d bis el mbnmdcma@fund in
t hi n

chR st i B Tog BB AR ol (i Parpgrold
hbemgiehfradmdmtabemeta@bhtpemer?‘fja\ll/ﬁd smm;rabhri_ajogesmfe%ﬂ vasich c):an
<RS0 B P f i b O AR i
haonel relejedieptidessareddiva fragroaits ehdtihalogs quiaadtbyfoti@elated
p?&gférs éégeeg%érT ﬁ@gl%?f??rsﬁ‘%ﬁ}?cﬁf/m Q%;(%)aguqr}g% dp@ng%oﬂcr}unctional
attivith soehdily dedermireddry thedeedkildd Wi thi adruﬁ staadmellassiayst(elg see
EF@e [%Eb%teil ?g rg Ch{étorrﬁogél{l % eha eg%%v? \ﬁomgﬁ pages 1-
7éa03nem81J lehket| The US¢ of IatlaHE-nleEgy@{ Edy \Abslmrbtlc(rré.tWInmﬁmals, Inv.
B AR RPAER IBNRE R TP e | 0 &b o,
QsteBgorosis0Dual Blerdgyl Xr&agAbagptieneétryoin Oha?cel Rrivitice., itdrtit@punitz
J-Wo/nij@ﬁ% bgé%‘y ?%ﬁ?) A%”%gﬁéﬁggé.%@%gg %jﬁ_.éégscééeacfand
rgfenen@eshieslows rtiayveer, rodhies paaTiRroidhgimoneSud] & known to those
skilled in the art. Exemplary parathyroid hormones are disclosed in the following

references.

"Human Parathyroid Peptide Treatment of Vertebral Osteoporosis”,
Osteoporosis Int., 3, (Supp 1):199-203.

"PTH 1-34 Treatment of Osteoporosis with Added Hormone Replacement
Therapy: Biochemical, Kinetic and Histological Responses" Osteoporosis Int. 1:162-
170.

Any growth hormone or growth hormone secretagogue may be used as the
second compound in certain aspects of this invention. The term growth hormone
secretagogue refers to a compound which stimulates the release of growth hormone
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DLS) x MAR/ BV x 100. Cortical bone histonorphonetrv
A Bi oquant QOS/ 2 hi stonorphonetry system (R&M

w@e@ameTsits, Inc., Nashville, TN) is used for PEEIB2008/002252

static and dynam c hi st onodphonetri c neasurenents of
tibial shaft cortical bone. Total tissue area, marrow
cavity area, periosteal perineter, endocorti cal

openirige thergction nggrewtraihmrr@de (B0 imsteases banefbamatimbdéasiihg to
: | I

R5edE B8 nEss), SR oI £ el Boi8hyRel Ky #55s PRAEHTh e
abmf etandard assapsavelt inowmndo thosea of skitbin tienart akivagetp pbifiese

cBBEaTs gLbBles AR cRbiRa vhBlTB A PeTaE narb Bokos g
9a114666; W_@t%ﬂ J069sWVE 4 EQBOX; \MIDP4/13696; arsd \BLD 9FB4311.
HEUEE6 R Get BlouhThiiThss BE SR REMolE sEe kB it pajapun to
thpseiskidedin the 30] , i ner al Iapposn t:jon r at ?or e

I n ne
QR T O s S R
Duwdimmha’haéolfmiylsplrﬂbblhmbl@ew pipeedinl-1'-yh)edrbbnyl]-2-

BEY IR B R L PO oSBT Aomous
Con_cﬂlher prbAﬂacred gidevtik Eblef}nne@ébreta'ﬂaguwlabl?& S EfS St at
L R PG T
PO z8I6-10,3-c|iitlih) 5-pl)-8-(RF-bendylnxpraspgir Bokdiethdl)-isbbutgresde or its

et.ween. ups. Determ nation of cAWMP El evation in
SR

| nes Stably Overexpressing Reconbi nant
Hu ma2-deffo-dh( -ED-beazyimtyatethyl-2 DD AR (@ Hiuemetidnziig 2thethyl-3-

oF 2T 6 T e bt e B P BT e i fecdlramite:
pol yZearaise-Ns(2x(3a- (Rangngbﬁrguz-gmdﬁan)t ggermxahyzm-lpyhezolom ,3-
BRIt RSB 63 SRS TR A s A
Donel2|-ammd -N=(1-2d- dlﬂmgmbeﬁﬁloﬁﬁeﬂmye-z-&om -(3AeadS@pyridin-2-
T2 Aot r e P L BRI -5+
eftyhrrmethggpropibhgmidef i ned EP Subt ype. Mol. Phar nacol ogy

R 2T RReBATH fltincs keSYE e phiperaTot 0 hEicbgpncs

dExcmbeé $ewmimn map dedUive peatédion ohtanmie ﬁmcndmhﬂydwgn pnmary amine,
%@%@%ﬁ[ﬂg (% %gﬁ%%fﬂé | Erp%urgggs g ne%d for's ch pr%?e%rtpon will
vary depending on the nature of the remote functionality and the conditions of the
preparation methods. The need for such protection is readily determined by one
skilled in the art. The use of such protection/deprotection methods is also within the
skill in the art. For a general description of protecting groups and their use, see T.W.
Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, New York,
1991.

The compounds of this invention, prodrugs thereof and pharmaceutically

acceptable salts of said compounds and prodrugs are all adapted to therapeutic use
as agents that stimulate bone formation and increase bone mass in a vertebrates,
e.g., mammals, and particularly humans. Since bone formation is closely related to
the development of osteoporosis and bone related disorders, these compounds,
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11877) and RNA from primary human ki dney cells (EP2)

or primary human lung cells (EP4) as tenpl ates. cDNAs
wae@okmsned i nto the multiple cloning site of PCDNSYB08/002252

(I'nvitrogen Corporation, 3985B Sorrento Valley Bl vd.,

San Di ego, CA 92121) and used to transfect 293-S human

enbryoni c Ki dne%/ cells via cal cium phosphat e

%%Hgfcthgrepéﬁ%ﬁ armaceutically apcapiable satispismidacan poupds dedisaid

ROHuL BY SRUEYF tRRSlidH 6n b, ﬁg\?% t? éeislrt%gd/]pr regress

Transfectants denonstrati ng S 0O ecific
OsteApPeIGER. bi ndi ng ar e further char acterized by

Scat eﬁérﬁm@%@kﬁésdc@]p%gnﬂgeéﬁﬁghﬁgerﬁmn%}ga%%dlgg age% in the

The lines Selecte or conpo screenin
reaFret ioheansitipng sBichpresestwith bWqumermassl (k. garmdteapcb(dsw) ih2

T Y T——
ey pelivity Qfl i the gempaynds of thiminedntibo irhcarvertjznet assays, prm‘uelmgadn in
Ry s
agpry (@l SDEW(!KZOGFQ@EISMIbéd breddy), TbeWFPﬂmmseyl erith apprdphiete

P
BRS04 50 AL PRl o
aaﬁ'éplW@Qenfé@ﬁmll@sﬂh@m@s&aganmn @gouisis g thimidierdion ATt extrogen
a§8ﬁ1§t‘7§r{tﬁ®‘ﬁ EMtcg:{ngQy §é| sed BcHél?e?ﬁr{eatb% gﬁ gg Pﬁ?‘%( é)%gr(?
agp@m)}anfagoalsfq in aartlgtdawdtalsq q;tber arfti- remtlmen‘(sl (Withi t er
aBhropRatk lﬁ!ﬁﬁb%ﬂ?‘\s%trhr?thbmq{ AbaHY. THe BHP n%ﬂ%ﬁ %ﬁeoaéxfeg%al

I ndivid screwcap m crocentrifuge an
tegiment pratenel describedbrlew isdusefid f@ﬁe@ﬁnstﬁalm@m @Hig of the

AR Ity RO o Pl
resorRiive agents ¢o 8¢ eprqgeniagnristsantelonistsirdescaibed keraint Such

ad6kks "é@socﬁ?gﬂ@é‘ﬁ %eaﬁ? ﬁ/hf#é@? I‘fl}}%@ iviHOs &f tﬁg E%W By this

i nverti nt% tines at ed
inyeRiANdSr theaihar asabolis agheia ang satiraspritive abents desaibed bérein)

cBfbé @émf.l)QreH‘té‘ H&&ﬁotﬁé}darﬂdrmﬁqhéﬁ Iv}ﬁeg gf’%tﬂgr Hown c?nféng[mcg A

m nut es. [ ul ar rs I1s centri
The resytie oﬁéhgser ERMBArisPRR Are disefy @r ddstéawetngldsasmedsvais Ba

véﬂ‘té’d?&%@ rd § dnfafhnbdi€ mlﬁd\mmﬂ%’\@r ﬁ'\%r}fe%gféerﬂéok%gﬁﬁ MHases.

determ ned using a comrercia avail
radi oi mmunoassay kit RI A ( NEK- 033 DuPont / NEN Resear ch

Products, 549 Al baﬁlb{ab%‘incA§§ﬂ-°rﬁ Mo %;&)21 18) after

di luti ng cl eared Ysa €s Rl A assay buffer
(i nciha éaf'w'tm okargbolicrgriecagents, in sfirsulatingbanedeinationian

lr@re%sﬁ‘a@ MR8 Ak icaR Be ‘Ristéd‘iﬁ lrﬁé’émrﬁ)a‘tg‘gr f{eﬂlat%erra e?&ﬁ@%r@ﬁné

increments. ECS50 cal cul ations are

dgfg}?% p@ﬂqﬁorqj‘gqqq:g)my) or female (ovariectomy) rats

Male or female rats at different ages (such as 3 months of age) can be used
in the study. The rats are either intact or castrated (ovariectomized or
orchidectomized), and subcutaneously injected or gavaged with prostaglandin
agonists at different doses (such as 1, 3, or 10 mg/kg/day) for 30 days. In the
castrated rats, treatment is started at the next day after surgery (for the purpose of
preventing bone loss) or at the time bone loss has already occured (for the purpose
of restoring bone mass). During the study, all rats are allowed free access to water
and a pelleted commercial diet (Teklad Rodent Diet #8064, Harlan Teklad, Madison,



10

15

20

25

30

| i near regression analysis on the linear portion of

t he dose response curves. Assay for Binding to
wee@onaghiandi n E Recept ors Menbrane Prepar ati oPCT/IB2008/002252

operations are perforned at434 C. Transfected cells

expressing prostaglandin E2 type 1 receptors (EP1) ,

type 2 (EP2) , type 3 (EP3) or type 4 (EP4) receptors
VY eontaiive 91486 ealclumpe pendetdspiiords aid 4.061U/gF VRar@D4riAl

in Buffer A [50 mM Tris-HC é pH 7.4 " 10n1\/||\/gCI2 1
raig/areoiven stbgiiepegusdnigetiops of 1¢eg/kame SI\?BrﬂﬁlH& hefore
s&ﬁ‘ff@e Thler?'gisaé?é‘QQ&rﬁléed h‘N)afoIIJ::Qnrfd'\én@?&ﬁ@%é‘ﬂét@ﬂﬂm@@pt I de,

Si g, . Louls, MO M pepstatin A peptid

(S| gna, St Loui s, I\/D) 10 uM el astati nal peptide,
Féﬁb%on@ﬁﬁmér&%éaw@entéoo uM antipai n peptide,

(signm, Louis, MJ]. The cells are |ysed by

sonl ﬁ' he aehtcfﬁmw from gaph gt sgRmaed at autonsyene ISCWLTBO ,using dual
oFrBP 508y EhidBRRMHADIAN BRI O, BBRBKING., Whkndrf MA)

een second bursts. Unly ris are

eqdpRRAMithRegianal HED@&Sp@horaSCam@oWgeﬂUolom 7. rilValtham,
M@nﬁ{@g&ﬁ il .zehg% a3l ¥.663 &4, @gonﬁw.& blop8a ki z%tcm and

m nut es. ranes are
seassipeed mga5 nun/semdnﬁhqﬂeméal [SCEiMages aps anadizad and bone
afddl S@r@ et Eor?( tgﬁl\/ﬁ/lﬁt %}@%@%ﬁératﬁ%sﬂ?%ﬁ@&@‘gwhole femora

Br adf or [ Brad : , Bi oc \ ,

Wiy syl fermé@b@g@ﬁhws itehiM). dereerabshaft(RSh asd praximal fermena
(Bi) ar&BefdfmifBdi | use. Binding Assay : Frozen menbranes
prepared as above are thawed and diluted to 1 ny
protein per M in Buffer A above. One vol une of

TIE?JF’BB@@ﬂué@drﬁ%@h@hé@u@An%lyQ@ﬁbi ned with 0.05 volume test
onpoun er and one volunme of 3 nM

3H prBerigal thiris ferpoved gt prieray disseetad §pa A mpssle, mpd eht into
tﬂfeé At The lp}ox.rﬁau%fafa%rd the t.ﬁf Q%tht éFe%@d 61?-9@% Bthalngl, 2l

vol une) is incubated for hour

deyeratas isgipded eRacepisatione p&@hwl,fdelfatteaﬂn @@ﬁt@nﬁ, hegrembgsided
lrﬁﬁéﬂl%é‘tﬁﬁcr?l‘a%agirﬁén%@aﬁlc%hémb‘lﬁ%ches‘t’e\ﬁ' NG

er sbur using a To harvester (' Mdel

Mac h Frntal GeCt‘P@ﬁPé eroxmaég@él metaphyses at hanshi @ Hethigkagss are -
Mﬁ@ SReBR&EI@Y m%u% sl%%c.%icﬁné rmemqﬁn eactrohg afd été.ﬁéd with

whi | e the buffer and unbound prost agl andi n ass
mosifigd daseeres fTichremesiaimwiiiestha 10} Egtwc@amﬁpnem@dtuﬁ@ ined.
Oﬁésﬂﬁﬁ afd bh@ﬁé pW\ §ébt|§n§7ﬂrorﬁ%a£t5@t aM JSeb $ortdahcdiBlt Borb
nmM MyCl 2 DTA]. The filters are then dried by
hﬁ@gfeqr%omﬁrya m crovvave oven. To determ ne the anount

of 3 Urﬁs%‘é(:ﬁ’é}ls%?@blal $aand 10 Qn{thi%kr'i&g%'i@&ﬁ%smbréeRgéﬁe?ﬁJung

filters are placed into plastic bag

Polypyits m'cé?tPB‘ﬁ T'P?ﬁecfeﬁmsé"é% HeQgkfor Wr@qmq@@t@morpmmemc

analysis.

Cancellous bone histomorphometry: A Bioquant OS/2 histomorphometry

system (R&M Biometrics, Inc., Nashville, TN) is used for the static and dynamic
histomorphometric measurements of the secondary spongiosa of the proximal tibial
metaphyses between 1.2 and 3.6 mm distal to the growth plate-epiphyseal junction.
The first 1.2 mm of the tibial metaphyseal region needs to be omitted in order to
restrict measurements to the secondary spongiosa. The 4 um sections are used to
determine indices related to bone volume, bone structure, and bone resorption, while
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Bet apl ate reader (Wallac, Gaithersburg, MD). 1C50s are
determ ned fromthe concentration of test conpound

wo egpjoemdi t o di spl ace 50% of the specifically boODMmRR008/002252
3Hprostagl andin E2. The fuldt | ength EP1 receptor is
made as disclosed in Funk et al., Journal of
Bi ol ogi cal Chem stry, 1993, 268, 26767-26772. The ful

th@ nQ@pin deefiorrsere pbad tol deteratie iadicsl reRitarbtehons fdre@dson 8hd bone
Mol ecul ar Phar macol ogy, 1994, 46, 213-220. The

t‘f'rlTPYerI ength EP3 receptor is nade as disclosed in Regan

et all) Me&uréretits ad calalilatidnshbiatedae eheshilar b88& voldhé and
377-385. The full length EP4 receptor Is made as

stfuetare: §BJ ofah "Eianhyeesl ageUTMamme): rmetepmgiealaremmeen A2, and
3l diééPro tﬂ&?éﬁg&éé%gipg@@%l éJrH: J)n Snﬂggec{uﬁa‘?%géggﬁéa (BV,

are used to p expr SS|ng
rkR2): tdER3Arednet tBdcules aphinTY. (F9%beeakl &r@wrmmss mm):

EP4 t E
e ledh et ey PR bteE oL et ciioe JANT e A oA e Me BV Y. 30
B\hpwexs B (BETrabsculdrofe humbBHITEA, htynmPe?R 9RO WBT Y FY 6}

iRl e sRnR: Fof CdoBgeS) 2l gb ] 5?>efrﬁlaaf@|ea(? bone

sapamatich (mas, pnt)’r(eowkh 1@BP>V\(TVI®\M)ods di scl osed above
and iy usedln an R I ea t| On usi ng the t ot

rimmmn(mccmg#)(u‘ocm n&ﬁBér cﬁrosiwmagt \d/lthﬂ‘ﬁb@ﬂ: Weﬁﬁahgléeyt a:lé8402) as
ce (%R i ﬁb g thetTA over hang
SR Ber e T oS AbS G et ter cayera v
osttenst w)mstetdatast:m?@awmmepmml #/nﬁﬂ)fWUéJNTﬁIﬁS x) Itﬁ’l’e\rleent
0 I ochemstiry,
Oﬁge uﬁg\iﬁ'g}eﬁer?ﬁﬁw }E\)r Q%’ﬁ%?‘g@?ed with the cl oneé
r ecepll)d‘#leasmramébltﬂ\arr\]d)ualﬁllﬁibhé eglateato l@dihe fl‘ai_trﬁé:ioe a8 lirnover:
t r.e | e .
(LR =E3 a0 et LS Bt abg R s parmeter
Iéﬂednniahltmcﬁid cdldeirelabelx(2) Besblegalkchia lmdtaérmwmqmsomm) total
AR e Ba R el LB I OLS B i en wia
(Emmﬁumdrﬁuummy&sﬁé\eam EbetE O P épberit RAGSTifing

PRIk e oS R Phe TR 50000 Mriishe R4t e e

paremt e /datkl interval. (6) Bone formation rate/surface ref. (BFR/BS,

um2/d/pm): (SLS/2 + DLS) x MAR / BS. (7) Bone turnover rate (BTR, %/y): (SLS/2 +
DLS) x MAR / BV x 100.
Cortical bone histomorphometry: A Bioquant OS/2 histomorphometry system

(R&M Biometrics, Inc., Nashville, TN) is used for the static and dynamic
histomorphometric measurements of tibial shaft cortical bone. Total tissue area,
marrow cavity area, periosteal perimeter, endocortical perimeter, single labeled
perimeter, double labeled perimeter, and interlabeled width on both periosteal and
endocortical surface are measured, and cortical bone area (total tissue area - marrow
cavity area), percent cortical bone area (cortical area / total tissue area x 100),
percent marrow area (marrow cavity area / total tissue area x 100), periosteal and
endocortical percent labeled perimeter [(single labeled perimeter/2+double labeled
perimeter) / total perimeter x 100}, mineral apposition rate (interlabeled
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with Ketamne. A1 cmincision is nmade on the
ant eronedi al aspect of the proximl part of the right
wo 2imoa2msil f emur. The foll owi ng descri bes the tPoOT/E$2008/002252
surgi cal technique. The ingbsion is carried through to
the bone, and a 1 mMmhole is drilled 4 mmproximl to
the distal aspect of the tibial tuberosity 2 nm nedi al
width/inteevads)t and loonerfochestion rate fraimechl bp@usition aate ixiirigie labeled

f j t .8 inl I [
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101 4 preagsedt tb eofmparet thie eiffeanee§IketWeer$gmbp§ed Wit h

nonofi |l ament nyl on sutures. The operation is perforned

under sterile conditions. Radiographs of all fractures
ar BeterkiationobaiMP Elevatidr if 2988 CélndnesBiEbly Bverepptdtsing

f t i de th ified dli I
W i h di sl ac EedBRPaR B b AP RSB, g
ani LraDBIAarﬁpzreBenItinbaltherc@nqu‘fé y%émﬁegd“hb erafeb |oﬁ’;MeﬂﬂmWn<EH!}Sat nd
t - ani S per _each s ro er 0i.n
P ieLpROr a1g SpRar=lep s Ryt Earontass RallimBiase b pircton
usi&g: ellgoaedelaide)prigiersig&eﬂfon\mibllsﬂed seyadrees (Régah%l.w. Bailey,

I 5 . .
THRBIE R Plprisa R Bopptsiie o B e lobF gt & E dfeien
Kdvw.rigoodvelrd 0D FeandeGii, &l W, 1Qg4rglcc))r1gb)of aNovalHurién Pﬂﬁt@l‘aﬁdm
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REckrehTt (herpdenstts of Be PHEm SR RR AL Pafen o iibipe. IR
Phartnacbiogg d6 Iﬁy3€28 aaIgILBas&én an SaBnybh N.| GriygbricyX, &, I\béim K.,
B Bodrfel Mo ionp gFteayRRte Sian, 3R CopreifatcR of the
Hetnan adostaglanﬁl% ER IReceptof BP2 Bulsty;?é ngmaIChanal\/y)BQGE 1and873-
t roup, ar e
19735 Bt R A b Fahpan fidheg oo GPEH iy nBheupg ool
(ER) as wmmajeamﬁ)uﬁamde blloomamhﬁhe calitipleecibning slﬁdﬁqu:chm3
j henet
(R Seteordhi 3opes SPve R TelSl 58" piGR GARR12D) an
ugadaivitransfiept 29368 herhen elpprybbis didney eelsndb Gddiurh PhesiHatecd-s
PR Bl Ry, 4 TP RplisR Sl el eba G shasite pripee,
biBdingf Tryxnsfettents Idam_ousteatnsg dighi Ie;/eemfmdeﬂfm[ﬁh-lmﬁgaﬂmh@ ate
fu?liwe; é}%rétft&f‘z‘éU rb? écéfgﬁard analysis to determine Bmax and Kds for PGE..
The lines selected for compound screening have approximately 338,400 receptors
per cell and a Kd = 12 nM for PGE; (EP;), and approximately 256,400 receptors per
cell and a Kd = 2.9 nM for PGE; (EP,). Constituitive expression of both receptors in

parental 293-S cells is negligible. Cells are maintained in RPMI supplemented with
fetal bovine serum (10% final) and G418 (700 ug/ml final).

CAMP responses in the 293-S/EP, and 293-S/EP, lines are determined by
detaching cells from culture flasks in 1 ml of Ca++ and Mg++ deficient PBS via
vigorous pounding, adding serum-free RPMI to a final concentration of 1 X 10°
cells/ml, and adding 3-isobutyl-1-methylxanthine (IBMX) to a final concentration of 1
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enbedded undecal cified in nmethynethacrylate, and cut

frontals sections on a Reichert-Jung Pol ycut m crotone
wo r0o8/0a181t hi ck. Masson- Tri chrone stai ned m df r pet/a$2008/002252

sections (including both ti4bia and fibula) are used

for visualization of the cellullar and tissue response

to fracture healing with and without treatnent. Sirius

mddenamilditersé cell suspensien isdrnthetiiatalicaliopetedarte itdiddual 2 mi

S _ g )
0035 bk Bl el T AN Mo Y g
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. | u . bany ti
A8l R 90 S A5 D) BBl 5B o
10i nsiputes iand iﬂweediatelymoledrm i¢Sfor Saminutbagellaiaedebris i$ pelleted by
c‘éﬁ!mh@%ham c 03% g’ i n%'ﬁ%% %ESCéq?r%$I¥§ﬁq§%§qe3r%%rreg e fresh
tmpsBMMBmdnmma&ma défehrainBf Lisiogy & oofnrmagmalg/ @ailable cAMP

T
5801450350 8N eSS, DSBS Pl 540 van
Sty BostanddAQ2d183) edftendlpltmg)cleamdﬂya;atdﬁl 1o‘|rmmIM|fMR:aIA aszay buffer
i ractures are

RS 05 R 1B s BSRLALEM Sht o
bertestedinr elog Mcxéments.| KGHD, caduictibnesie, pego&n@yomh caltawmm 0%ing
: MAxi mum st r ess
Thed e B0 Aot B it MR IR R AR LA n
AFTER LOCAL ADM NI STRATI ON Fracture Techni que : Fenal e
or male beagégsag @iﬁél iniﬁ.r&% ﬁﬁgﬁ&b gEI%eXnga{gr S§ of age

are used un verse
r adi Merfbrage Breparation: Alf aquivatiods bie sdriovwned at 4 PCONansfected

KPPl RS0 L BT a8 T UDELEY (SIS o
typeM (EP#predeptBrsire hafvestet and Suspdhfedio Zﬁm&lﬁﬁllﬂeﬂs pierahliin 8uffer
Ao PR ORI o 53 P o TR L Pel e
(Bosttriogérddanrdiesn Qotp. ,dndlelﬁauoliaa i) 16.uMRiRospdfdngition pestiak,
(Sob" S o0k, 8055 A7 bERAA 2PRIKE: 14 B IS S Topug
elngtatinalpeptide SigmaeSt. ebuis,dVIOp Y 0a.¢M amtnsamqiepMe, @Siginaest.
ngiFP@ Fjﬂ'ﬁwéo gellg,raTQ‘%” g@&’ !r)g?og_ﬁlrcn‘@(l?na\&ll@on ?Eauncsgp gfafﬁﬁg@/%igl #250,
Branson Ultrasonics Corporatlon Danbury, CT) in 2 fifteen second bursts. Unlysed
cells and debris are removed by centrifugation at 100 x g for 10 min. Membranes are
then harvested by centrifugation at 45,000 x g for 30 minutes. Pelleted membranes
are resuspended to 3-10 mg protein per mi, protein concentration being determined
of the method of Bradford [Bradford, M., Anal. Biochem., 72, 248 (1976)].
Resuspended membranes are then stored frozen at -80 °C until use.

Binding Assay: Frozen membranes prepared as above are thawed and
diluted to 1 mg protein per ml in Buffer A above. One volume of membrane
preparation is combined with 0.05 volume test compound or buffer and one volume of
3 nM ®H-prostaglandin E; ( #TRK 431, Amersham, Arlington Heights, IL) in Buffer A.

The mixture (205 pL total volume) is incubated for 1 hour at 25°C. The membranes
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Hi stol ogi cal Analysis : The nethods for histologic
anal ysis of fractured bone have been previously
wo@uoibioztsed by Peter et al. (Peter, C P.; Cook, P&W/12008/002252

Nunameker, D.M; Provost, M/ T.; Seedor, J.G; Rodan,
G A Effects of alendronate on fracture healing and
bone renodeling in dogs. J. Othop. Res. 14:74-70,
arg9i98) reamcrévbisyekiiratibe thnodgiBhipe (GHIE gEfsk diberdfiltefs (GH1@064401,

Fr re. ' ' aA Hi st ol qgl cal
WIS PR S ro bl S tirlc b g el 4, IBmtec
Osmgej €T Ehe trieenbirarsstwithebosind éH-psostamiardirBE care trappedt by the
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iy Rand i) AT Ly Ao E R TR et e
waste.rEohrsanipie i8 thran wdshel 3dimesrvaiht 3l sff80 mdh Fris-HCI (pH 7.4), 10
s@n-Tri tained md-frontal sections
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Jfracture heali W th and wi.t hout treatment..SirtjUS
il eyl % b ot P SoblubetBy iR PRt Lkt 205
BethplateatadersWailas GHithédsburgaMDidC508 aletdle:teenﬁred ﬁtogn the

differentiate between woven hone a ar..bone at
oigeh B o et Redt g Ao e o Frsnpinciy Bodha -
prostaflandiedt,. ( 1) fracture gap - neasured as the

shortes i S e hetween the cortical bone.ends in

The THEk R EE el dEE MRz i RElREEln AR Sy AL Rp R of
Bio®picabClzamibioy) €993/ 268p 26672637 2.c Thé full ler(gd) EBoregeptosis ueade
af fbabastit RoBRT 8Ly Hlottuley P Piach Bl §9.4¢ 215720 e ru
length|ERs red@iptoricinadé as Hiséinsddjis Regan &hal., Beitisrodtainia of

' ni a j v n viously published
Py RBERBAN 198 P25t R RER S Yo dkarts Bipde oS
disclasedun BasiEsn), Ungnalnf Rinlagicalahernistrili 1994269011 1873-11877.
i e i
ERoarahi-P Gegeptéifsf ect s of Al endronate On Fracture Heal ing

And .ng : 0 4: 74-7
00655 RS Erers ol Htmah iy PSR, FEP. Bitelietidn
Epreceptotsa@re gendraedecherding 46 meteds kiidven toebdserskilel in the art.

d rd A i . e | de ,
TRIERF RO s DM {38 BB Rndb o B B 8o
endwaf thenpubishied foll iehghessspiemee gydaacemdingtmthe eeti known
ol i B P Ak o T R TR B e o mna
frer tuoge kidagp (FOSEP Anumailisg GordeRy),ahwhars Bing {focBRY @u hdman
Iy%h&&éﬂ%r@ﬁ) 5’505‘ €ource. PCR products are cloned by the TA overhang
method into pCR2.1 (Invitrogen, Carlsbad, CA) and identity of the cloned receptor is
confirmed by DNA sequencing.

2938 cells (Mayo, Dept. of Biochemistry, Northwestern Univ.) are transfected
with the cloned receptor in pcDNA3 by electroporation. Stable cell lines expressing
the receptor are established following selection of transfected cells with G418.

Clonal cell lines expressing the maximal number of receptors are chosen
following a whole cell *H-PGE, binding assay using unlabeled PGE; as a competitor.

FRACTURE HEALING ASSAYS
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turnover and prevent estrogen-deficiency induced bone
| oss. The ovariectom zed rat bone | oss nodel has been

wovaeloy7sused as a nodel of postnenopausal boneP¢CTDHEER008/002252
Using this nodel, one can #&st the efficacy of the
estrogen agoni st/ antagoni st conpounds in preventing
bone 1 0oss and inhibiting bone resorption.
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stored in 70% ethanol for histological analysis, and bones from another 5 - 6 rats for

each group are stored in a buffered Ringer’s solution (+4°C, pH 7.4) for radiographs
and biomechanical testing which is performed.

Histological Analysis: The methods for histologic analysis of fractured bone
have been previously published by Mosekilde and Bak (The Effects of Growth
Hormone on Fracture Healing in Rats: A Histological Description. Bone, 14:19-27,

1993). Briefly, the fracture side is sawed 8 mm to each side of the fracture line,
embedded undecalcified in methymethacrylate, and cut frontals sections on a
Reichert-Jung Polycut microtome in 8 um thick. Masson-Trichrome stained mid-
frontal sections (including both tibia and fibula) are used for visualization of the

cellullar and tissue response to fracture healing with and without treatment. Sirius red
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renoved at autopsy and scanned using dual energy X-ray
absorptionetry (DEXA, QR 1000/W Hologic Inc.,
woaddloarsi1t MA) equi pped with "Regi onal Hi gh RespCTAB2008/002252
Scan" software (Hologic Ing?, Waltham MA). The scan
field size is 5.08 x 1.902 cm resolution is 0.0254 x
0.0127 cm and scan speed is 7.25 mi second. The
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cOmpeLhnqsem asaitable Bérmulation such as a paste gel solution or suspension for
10, 15, or 20 weeks.

Histological Analysis: The methods for histologic analysis of fractured bone
have been previously published by Peter et al. (Peter, C.P.; Cook, W.O.; Nunamaker,
D.M.; Provost, M. T.; Seedor, J.G.; Rodan, G.A. Effects of alendronate on fracture
healing and bone remodeling in dogs. J. Orthop. Res. 14:74-70, 1996) and Mosekilde
and Bak (The Effects of Growth Hormone on Fracture Healing in Rats: A Histological
Description. Bone, 14:19-27, 1993). Briefly, after sacrifice, the fracture side is sawed

3 cm to each side of the fracture line, embedded undecalcified in methymethacrylate,

and cut on a Reichert-Jung Polycut microtome in 8 pm thick of frontal sections.
Masson-Trichrome stained mid-frontal sections (including both tibia and fibula) are
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trabecul ae. 4. Trabecul ar bone volune (BV/ TV, %: BV /
TV x 100. 5. Trabecul ar bone nunber (TBN, #/ mm: 1.199
w0 209202881 / TV. 6. Trabecul ar bone thickness (HEGWIB200§002252
(2000 / 1.199) x (BV / BS)507. Trabecul ar bone
separation (TBS, mm: (2000 x 1.199) x (TV - BV). I1I.
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ESTROGEN AGONIST/ANTAGONIST PROTOCOL
Estrogen agonist/antagonists are a class of compounds which inhibit bone

turnover and prevent estrogen-deficiency induced bone loss. The ovariectomized rat
bone loss model has been widely used as a model of postmenopausal bone loss.
Using this model, one can test the efficacy of the estrogen agonist/antagonist
compounds in preventing bone loss and inhibiting bone resorption.

Sprague-Dawley female rats (Charles River, Wilmington, MA) at different
ages (such as 5 months of age) are used in these studies. The rats are singly housed
in 20 cm X 32 cm X 20 cm cages during the experimental period. All rats are allowed
free access to water and a pelleted commercial diet (Agway ProLab 3000, Agway
County Food, Inc., Syracuse, NY) containing 0.97% calcium, 0.85% phosphorus, and
1.05 1U/g of Vitamin D

A group of rats (8 to 10) are sham-operated and treated p.o. with vehicle
(10% ethanol and 90% saline, 1 mi/day), while the remaining rats are bilaterally
ovariectomized (OVX) and treated with either vehicle (p.o.), 17-estradiol (Sigma, E-

8876, E,, 30 pg/kg, daily subcutaneous injection), or estrogen agonist/antagonists
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COMVBI NATI ON AND SEQUENTI AL TREATMENT PROTOCOL The
follow ng protocols can of course be varied by those
wa@hkidloet$1i n the art. For exanple, intact nal e PCT/iBE0ed/@2252
rats, sex hornone deficientsimal e (orchidectony) or
femal e (ovariectony) rats may be used. In addition,
mal e or female rats at different ages (such as 12
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cHAPRS I Pepe TP, (LG aaa dlreaiseny g T e hines and g
atﬁt@d)éléd/.\ﬂ'ﬁelﬁ‘.}llowﬁ'l@emdﬁblhﬁtar@ﬂet@fmméd anti-resorpti ve agent
such_a ol if_ege at d fferent dose%ggsuch 10
g/ kgﬁi@%ﬂbgé@- ey weig %@P@&sxm Vt"’ﬁ@
t VVObU}Uﬂ'hb Yeightfand gmabw alhemert.g %&éﬂ‘r\EBVédt er? bg&wnahdunng
anapol | an [eso ve agen a |
ades apd peRREL rERriagl, TSR R SIS B Prersed ot bisiBlogic
meBsUrBBkntssOch Beueand trbsdedtiahal tisklic@eapsifontaithidkRess, and

St the next day after surgery (for t he purpose
'”W“%F@M&t KN§Sie | 0ss) or at the time bone | oss has

alr eiﬂdtél_l_ ﬁ@ﬁm(?lﬁﬂes(tér@r Blda@ ifobtpinse bsaf:arﬂat&tp@hmn@ drdrsflowed
SS e rats ar i ahn ne
(ot s e el i 1.2 ol et R v SEHR rles e
ar@y‘ﬂéd gadr tbl@ﬂ@arﬂmmﬁblahtﬁfm &5!?@ amiii [Ser@frﬁarmﬂd‘ht@reﬁﬁdo_l a;élonmetric
es ve I Nn e, eslrogen., agonl s ant agoni s
oSS Bealnog e PSS Rlce B R eRA s N yome o erent s-
Dual F@rﬂﬁff%oﬁé M&Mlﬁrém:f@wﬁeh@ﬂiﬁ {l’ﬂe ﬁ@ﬁﬂ?eR ri:OnOI%n\(\éla_'(ttb#aOQi C,

e a e |
ot ol PP Chp T sl PRpE X ar e SOf%"teﬁ&RPEm)
QDR 1008Vt Holdgit mandWeldwaM) MA@@qenp@ge aith leé@%mal thhaizf esolultlon

CO te ..an one m.,mner ens . (0] e
sfalisgRvabitNEbhc IS ARG T 3he SEaitisld sicaralers L 260
resolion 18 0L0B54a0®612Tedm a”dl szl speed Ise7. 2B rén/8¢cdnd. The femoral

hetized by i ion (i p.) of [
SGTRPE: oF Shabim Aef butrine eBe iR e GOL Aee b

rrmiem eldnsity (BMD)tof Whalbff@'nma (MR, distalfeinbredl thetdphesksi (BFH) X
02 X Ql27 ¢ and scan
el et (5 e P e i PeliaPeE ne- scan
I mag Proximal Tikaal Medaghyde s iGangeiods BBoa elisisrearphometric Analyses:
The right tibia is removed at autopsy, dissected free of muscle, and cut into three

parts. The proximal tibia is fixed in 70% ethanol, dehydrated in graded concentrations
of ethanol, defatted in acetone, then embedded in methyl methacrylate (Eastman
Organic Chemicals, Rochester, NY). Frontal sections of proximal tibial metaphyses at
4 and 10 ym thickness are cut using a Reichert-dJung Polycut S microtome. One 4 ym
and one 10 um sections from each rat are used for cancellous bone
histomorphometry. The 4 ym sections are stained with modified Masson's Trichrome
stain while the 10 ym sections remained unstained.

A Bioquant OS/2 histomorphometry system (R&M Biometrics, Inc., Nashville,
TN) is used for the static and dynamic histomorphometric measurements of the
secondary spongiosa of the proximal tibial metaphyses between 1.2 and 3.6 mm
distal to the growth plate-epiphyseal junction. The first 1.2 mm of the tibial ‘
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(BA), and bone mneral content (BMC) is determ ned,

and bone m neral density iscalculated (MBC divided by
w®2)ovfoorsit he whol e | unbar spine and each of theCEHIB2008/002252

| unbar vertebrae (LV1 - 6) 52Proxi mal tibi al

nmet aphyseal cancel | ous bone hi stonorphonetric anal yses

are perforned as descri bed above for in the estrogen

metgHys 84l régibrigwmitéd Provtierao restride afelaswemehs tatie secondary
cal cul %%ans related to trabecul.ar.

SPEpgivTR PR Preuied 15 BRSNS GRER sCH IF ol volume,

boB& sira&ere, agPhdrit né@(ﬂbﬁ@ﬂ ihfié tHer 10t |9a @kctioht Bife@ded to determine
measur enent s and cal cul ’FSItI ogs rel ated to bone

indigRsJRIBSAJR PePe Oém%o'b%'? BMe¥descri bed above in

. MBgsRShérRgand a@@maﬁdr{saérta@gw trebedmtaabeﬁ@bolurﬁélahu structure
further neasurﬁnts cuI HSH rela 2bog
f or it PEhMEEphY$aahaRea r'@mp §red‘e’§ ?%’e an

m@hﬁ%(ﬁ th fhe:d?ﬂf@ﬁﬂét@%lthJtﬁbﬁ@gt agoni st pr ot ocol . .

urther sti obt.a i S e

Gt ot SrAeEIah RS ATPR P et et JRBes et 1Y
est rnaedbeadiaNb&id RIS BS! mBi)othe tdigth é{ltdamenmeter of
Regeneration Assay The role of an prostagl andin

raPgewiP®t in ki dney regeneration is investigated by the
abi | 4. tryarlculgf e@d@@imﬁd(w@(%@/wmow ost agl andi n

B ot RO B B TR B R399 CERBS A | 5 5035
g:: :% %t&@@l&g&%@tﬁmh&sﬁmr ;Ma; zote:/ 121985« tivd/ BBR 293S
(ONERTresestlar Dt Seraiaten F e e Ceb K 1 e Ty BYF or
Itmeakﬂﬁﬁféﬁ@’ﬁnciftggﬁgdtﬂaﬁﬁdlatét?l’;dﬁdg\]‘cétr?@@_mlb kN agonls st, -
FRREE VN KRS N TTRAAC R R R

meB ﬁ)}saymreas vvashed once with Opti MEM (G bco, BRL;

83” R prToEr S R el bR el cPyered by
O oo & haryested and BNA o axt cacted at 8. 16
and ‘?z"% grifast "WS‘F%@W@%’@ %’Q@Wﬁ%ﬁﬁ@m al RNA,( 20
o/ | 4rfeergenit ssteam;st@énmeter POORY B )NQCPHEBSat tat Wi t h

3a| abeI ed B e e Dl ot§ are norr{all zed for

ri bos. CB‘[r@gle-Béléelprlaﬂe(ed ;B@E%Tcdsps Qﬁmatgd)tahdmgth agtnaibestjlar
e t he exlpressn on be BMP-7 in the EP2 293S cells
perpln%er abeled with one calcein [abel.

2. Double-calcein labeled perimeter (DLS, mm): total length of trabecular

perimeter labeled with two calcein labels.

3. Inter-labeled width (ILW, um): average distance between two calcein
labels.

4. Percent mineralizing perimeter (PMS, %): (SLS/2 + DLS) / BS x 100.

5. Mineral apposition rate (MAR, um/day): ILW / label interval.

6. Bone formation rate/surface ref. (BFR/BS, ym%d/um): (SLS/2 + DLS) x
MAR / BS.

7. Bone turnover rate (BTR, %/y): (SLS/2 + DLS) x MAR / BV x 100.
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ti me dependent manner. Such induction of expression is
generally not observed in the parental cell line.
w@2ae21she known role of BMP-7 in kidney regenkCEIB2008/002252
and the ability of an prostsagl andi n agoni st to induce
BMP-7 expression in 293S kidney cells in a tine and
receptor specific manner indicates a role for
Stafigtiss agl andi n agoni st i n ki dney

regeneratlon Adm ni stration of the nds this

| o chlise otk ARl sy SHY R D EROTRgSC b, Inc,
B&REBY WK, Phe Aftiysid dfwaﬂémdéf(A sk &illbWe@Bde@heﬂ'méﬁtb y
séq , at the site of bone fracture, s%eyﬁtog)h
( tt\ﬂ?@qbéaaaeu%%@pﬁ'nc EEonils Avndaririow, G2 701012 S
udedyd @&ni)&@rﬂ%‘&lﬂ‘é@hceé petvashig@apal routes, etc.

Cener al t he conpounds of this invention are

adm ni st ered oral ly, but parenteral adm nistration

(e. ., CONMBIRXEIONAND SEQBENT Y mEATmanchmﬁtbCOL
subcut aneous rectal or 1 ntranedull ary

ut i | 1helgllowing Peoieasln @n gfeyrse be Xpriedpy %P%% %/kéﬂeridfhtheéﬂ For

exmn&%tlnﬁuéof@mat&@té eéﬁﬁém@;hew@ﬁ@mtrme Rﬁéﬂlcﬁ{&omﬁ or
unabl e to i ngest the he_ conpounds are used fo

fepade variacamp rath G‘Sdrt@rfﬁﬁgolﬁ a(S’fj't'ﬁ'éa{Wi’lﬁ g BmalRrRts at different
a%:%lﬁéhr 851 Zafﬂgntﬁ§ bﬁﬁé} ¥he Be l@)ﬁed inghé SEidies anel rasadah @8 elther

e.g., to the sites of bone fractures of osteot
t @rrr@stf@tﬁﬁ ERMzectBmized ok ofcireriemizedy @nd @Hﬁm%t?riegﬁ%wﬂ

arﬁdb%n@éﬁentsT QRhGRPO BB RTds bhints ihveHEbh kPdiferest disBs (saeh as
to the S|tes of bone fractures or os%%otom es, I@ and

1.ekenfmelkaisay Har a ggriain periqd (SHCRs MeavesssiR WP
foﬁéWécﬁlW &irﬁlﬁis#?ﬁﬂnt dfenGnti- tr@?br@ti\)e)ég%ﬁt' RRts tﬂk&dklf@ﬁe at different
aracni s ol 0 rla ate or
B RIBEs Ao SO o5 OaRPeARHIS-EA R Bio whetsde B
m%chB) @pH@@MBmstnémr@atm@hmm tﬁbtﬁ? aﬁéboﬁé aQént dhb detitesdHftie
as bone- wax dem nSﬁ%?t I ze ne po ){wnerl c bone

GBI GeroBiiaseS B P Aetled (ACh 85 MR 19 3oty meitns).
thgflﬁls'drété@ £33 tnfféamm can bé exeidd by tr&mm)é? U@;@af&r%oigéty (€0t
i spersion Q eco suitable carrier or

PRSP OYENG e e Bt P Mo tse s 2Teatly depursd Gor
theQlursbselof fRring Bbhélni=aa®). ant s conventional Iy used in

ort hgpedi c surgery, syc s _dacron- nes m and

i el TS RS 2 seprset DdeakiaS BRI TG ol SndRoints
ateietstinird: may al so be applied locally to the site of

t he ract [&.0or. 0s eot o inas

tabl
dilu ﬁIPO{ Q;Qﬁ-,l[{ﬂnﬁ MsRs {rﬁngr?éeg;arfa Ea& eﬁﬂ ed 2bove in

tr%r@h@bémagiwtaﬁtagbnlﬂmﬁowt i -resorpti ve agent s

desc .comi nat| ons W In thexscope of
this e alsl ual energy X-ray
absorptlometry (QDR1000NV Hologlc Inc., Waltham, MA) equipped with a

"Regional High Resolution Scan" software (Hologic, Inc., Waltham, MA) is used to

determined the bone area, bone mineral content (BMC), and bone mineral density
(BMD) of whole lumbar spine and each of the six lumbar vertebrae (LV1 - 6) in the
anesthetized rats. The rats are anesthetized by injection (i.p.) of 1 ml/kg of a mixture
of ketamine/rompun (ratio of 4 to 3), and then placed on a rat platform. The scan field
sized is 6 X 1.9 cm, resolution is 0.0254 x 0.0127 cm, and scan speed is 7.25
mm/sec. The whole lumbar spine scan image is obtained and analyzed. Bone area
(BA), and bone mineral content (BMC) is determined, and bone mineral density is
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simul taneously or sequentially in any order, or a
si ngl e pharnmaceuti cal conposition conprising a

w@odogmetsphi ¢ f or m of PCT/IB2008/002252

(3-(((4-tert-butyl -benzyl) S¢pyri di ne-3-sul fonyl ) -

am no) - net hyl ) - phenoxy) -acetic acid and its sodi um

salt, a prodrug thereof or a pharmaceutical salt of
c§|@u|dteaqm9@madé& by BAPFoPtHAATHE @ﬁwb@?ﬁﬁﬁé BRfehDf treidid 2
second conpound as descri bed above in

lupmrar vardelliae deflivBlaccept abl e carrier or dlluent can be
adm Wr&&rﬁéﬁ@lal E@Tapﬂ%‘@égphﬁwceﬁo&%ﬁe N%@&%rﬁ@orﬁ&ﬁ@%n&l%@s are
be used in this invention alone or In comnbination
pgrioraedi asideseriediapeve it it the gstregancagonisaniaganist prategs!.

year SviedkdrR¥iRE ahy cABUIARNS T8I8RA &ﬁg&éw&u%sas e RIGHE aﬁ(gr

three nonths to three years, tional repeat
stru@ure are perermeg@stdesyibed abaye lertla@%tmey agenjst/astagepist,

pkdi6cdP 0BG R 3R duFerfdR hnd edlcPRioHs Rlatdd W@o rreécﬂﬁtlon are also

conbination wth an anti-resorptive a

padeimes asslesaiitag\abare in the peiengen aggnisia qmsl't prsitroot. i Std

fRiHRR tmedsORMdriR aﬁJ‘@al&ﬁﬁTﬁh@ %@%e@fo dﬁd?}% f@rﬂ?hﬁﬁ‘%n& tLlrchf\%r are

For 'exanple, I1n one preferre m ni st rat

pgrf@fms)dﬁr%pr@qdcﬁbﬁy%m the estrogen agonist/antagonist protocol. Further

sﬁlf, (H’e dR4 Bthlr'\%M lis SRMZRY l.ISI(’\B t%%ca?l Tt dﬂd%ﬁ%hé Fé’é@nﬂ@& abBve
- phenoxy) - aceti c ac:| I'ts sodl um sa

'fbﬂqé@ﬁf aNAg08IS araiagwqmmtm%eutu cal ly acceptable salt

of the prodrug as described above may be adm ni stered

once daily and a second conpound as descri bed above

(e.g., estrogen agdWdnay/Regengiglionfssayay be

adn AhgtQE eflad aﬂogbéglaﬂdlﬁ' %n%t B kidAgyt rééér%réii%ﬁ %vaes n%axted by

Al ternatively or “exanpl®e, 1 n another preferred

thsr abdawpfrP@@t@al@n@n EtZ(PeG‘Ea)v@r 2 erastagianginyagonis to induce the

f
eﬁ&@%ﬁéf%ﬁ&{éel\?(tﬁ%&?%ﬁé i;b%w ef(swryphfwg@ gxa@.@@@ k&ilsk MdTh

2839 relisyansiasieqyith 2hy|) phenoxy)-acetic acid and its

sodi wetsdts! 2095RAY B2 2038 Eedark RESERPH MUib Modified Egal
phar maceuti cal | y accept abl e sal Fla?(g)f Ithe percg?j?ugo hs . —oae

et (MEMafsice: Bl Grithgeshbig, M) o @ne Hax Perite yementawnh
H@sz \Aﬁfosfdgmhdmusédrﬁdt%hs bR PtedBnd d@f%ﬁz oﬂ?§§(1b®ceﬂs /10

| evel bone fracture threshol

cnEN CerespiibepyHhio24thours Iater e cehganslaienis waﬁhed once with

OptiEMIGIbE, BRLAGHIthdrsbuy, nhmp@néwaa 5ﬂh§‘éﬂ&ﬁ&i o Ar
Pos rreno ausal Osteo or03|s V@r(%"e ort of a Sor

| d
Bhe PERSFBSE e@%@fﬁ/eh aPBE2 (10°M) or a
p@'sﬂa@lﬁn@iﬁ\t h@éhl&Q‘Fm‘?M)C GellSard RFveifedl e)ndfmh)\ %@&!ra@héd ats, 16

g ni str a second CO% as describ

Qe g9 Soyrs: Oﬁh%fﬁt}l%@@ﬁ'ya@ ghtost! R fumedang ) '~°d%ﬁ"r'§ﬂ Pyt by

pﬁdbﬂ@ the @rotsm.h'tﬁ PPlgbetsEaP-7 frobs THEDISK PéIndhirlizdd 8r RNA
%Brlpég d as dgscribed above is

Ioadlng by hybridization with P labeled 18s rlbosomal RNA probe. PGE; and

prostaglandin agonists induce the expression of BMP-7 in the EP, 293S cells in a

time dependent manner. Such induction of expression is generally not observed in

the parental cell line. Given the known role of BMP-7 in kidney regeneration and the

ability of an prostaglandin agonist to induce BMP-7 expression in 293S kidney cells

in a time and receptor specific manner indicates a role for prostaglandin agonist in

kidney regeneration.
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adm ni stered once daily in a rapid delivery form such

as oral delivery. In any event, the anount and tim ng
wobkocooasounds admi nistered will, of course, bePCT/IB2008/002252

dependent on the subject bébng treated, on the

severity of the affliction, on the manner of

adm ni stration and on the judgnent of the prescribing

phy sA@himtraildhie, th@e@ﬁp@t&ldefof it lh%iﬁloﬁ QawBé k/l@rétny method

bilit th en below are a gui
wHRR g RS St SR Fretien Sy eiB Gl A ardodhlues gont the
siteadi ﬂt%/@rbhl%ctdr@  DstERMY, ©r BrthogR@RSSUFRFY). 'ﬂh’éﬁ@ﬁﬁétﬂédisqmlude

t. th cnS|dersa ropriate for th
o Bl RS ST b P BRI o o i

ind&rgion @fb adriifispiieboaila bubpsrbnias aﬂ'rﬁhs?fa’d@{ (4. Vi n@évenﬁus

Bactor such as bone nmass starting | eve
in %qﬁxiar

Fnsdermad %’PC‘ﬁP'éeé%k‘FsﬁeFﬁbordeé%ﬁ‘é@"a%(g”\%Ibp ufjlized,

foPERHRHE,Svtithe Blah8dmBisHaAGES iaPpEbpriaedbicthe YAS§SWr dhere the
eneral an amount of a conpound of this

p?tﬁ{?{e'ﬁluf‘%mef%m %%@%WHE is sufficient to augment bone

rras STﬁ@ccﬁndvcﬁMﬁé aiﬂhs{éh fbﬁh@b@&ﬁ@h&n&’%&oﬁé@&ﬁ Héafing of bone
ai in the Wrl

fr%ﬁtﬁﬁﬁ PQ%P?*%?FOQ‘%%Y e LerlAplication (@8- ketheisigs ofibene fractures

ofgsRdtcthieof @id @pipgouds estB—enVeRtiort &Q:oﬂfb‘é@ﬂbhé?thé%ﬂ the
used m@hp@ i nyention described above is in the range

CQIRPQYINEG) Iﬂ_\@@tl%?q@@p@!ﬁﬂ tohe pitasgh p9n@frﬂurp§ orpsteotomies,

forexdnadiel asthdhsy |ﬁ1@bﬂicswnfrm§b ARG sitBIE Shvet i%f g?fér%hy
e.ran rious antiresorptive agen

sSfRE e TR 1o B asouGaR o s Ghopa surgery,

byilet:él raﬁplmadorbmerdt@ oftich \¢birpo@sdsan muwam@éérném'dnuédt@gch as
Thi s is determn ans of

t t
S R InEel e Boe pRenci DI RSHIboBE FBBEWG, bANe Sepgnts etc.

Ammmwaiy l€dil Sipplication ea bé?écf,lﬁweti\b? a@p@ﬁlglansdllﬂlhh BF tisgetsieh of
rot oc such '2‘? describ above

thBOgPOELI AP AGHHE o7 AHEBLFSHR B SProteRIgm) nearpprating i

infpesoiid af serdirsobid fngsidnty eomamu{/ QedhiR o&nb¢edcﬁ§99é}pl 8(Rh as
IS a t o about 20 ng/kg/day.

dﬁ‘i%e@t%‘ﬁa'? é’lePi%éh %pfq%%'ﬂgaékogé’ Sf®r progestins is

abo urhé)cotn;tamna!@ ontglspmrend@y may AR oMeeippliéEdcalf 36 theSite of the
ner al an effective

o BSOS Ay st or e Tecetinatop it ge of more
offtin amatyliasgentborsneaemiirgddrptiveiagbhisidescHibed @8bYe. Of

St angt?crhdcoasbma\ﬁons within the scope of this invention can be co-administered
simultaneously or sequentially in any order, or a single pharmaceutical composition
comprising a polymorphic form of (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)-
amino)-methyl)-phenoxy)-acetic acid and its sodium salt, a prodrug thereof or a
pharmaceutical salt of said compound or said prodrug as described above and a
second compound as described above in a pharmaceutically acceptable carrier or
diluent can be administered.

For example, a bone anabolic agent can be used in this invention alone or in
combination with an anti-resorptive agent for three months to three years, followed by
an anti-resorptive agent alone for three months to three years, with optional repeat of
the full treatment cycle. Alternatively, for example, the bone anabolic agent can be
used alone or in combination with an anti-resorptive agent for three months to three
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Ranges for the daily adm nistration of sone

pol yphosphonat es are about 0.001 ng/ kg/day to about 20
woidr@®eay. | n general an effective dosage forPtheB2008/002252

treatment of this inventioi¢ for exanple the bone

resorption treatnent of this invention, for the

estrogen agoni sts/antagonists of this inventionis in

ydahe; féllonee b9%m QnfitedopptRe Qgﬁﬂ/ digHedaythe @érﬁélﬁﬂ@bif!!hébéilehﬂs

an effective dosa
iR ST R bie Prerb i e Bl sgsiato, aaohgPaTayT of (-
((@-teftuPbonz 4p;tri@m'é ﬁgﬁlf@ﬂ&lﬁamnob%éﬁ@}l)tpﬁéﬁbmﬂacéﬁb acid and
effectlve dosa Q%P'@Pgl oxifene is, i e of 0.1

3 39553l P B P ba PharBaeegeIbAciapRaIP ARy O
prbawacétdeaénbea@b@v‘/é fn@y lbté adfnsseRdinte Hapmmfeegecbﬁd In
erably l1tob

therange of . 0. /k/da%&tf)
cqRpLgA @ yesqrwesép?vec o SR P9 PORIRER gERYO8T
adhinidteidd JTEQWYn shge Yk )mﬁlp[e“dc(sas Wféﬂ’fdtldél? -fér example in another
?’l - et ho phen x%} ?mnzo t hi ophen- 0.001 to
P ffq&r@ﬂw@q £ adipisiigtion ther twp coapowtdsaRaY %a%@ﬁ&éeq or
s&{u&nlﬁaﬂf/ dhbleiPihe pelyaitybhic ﬁrr&\‘bf (Re@- ﬂaﬂrlduqu Beﬂzy»l(pﬁtdhm)
P ¥ g}y%—te onahtaene- - 0l
sulionylypr nel psiiiyhrehgnexy @setivfm Isreogiug salk GagIRPHDe REAYrUg
thb)eo’ﬁoﬁpr%\rraaé&itléém)é@&@ﬁatﬂé%Qlﬂbﬁﬁé prodr as described above ma
3 hen rrolidin-1-yl-et hoxg{)‘ herr%/
n;ung, qreq g ')5 aﬁ%lgp Oflime su plerét/tg apgment bone mass toa
oG- WHidHi© bs@benﬁgbb@dﬁa&renwesﬁa@(waﬂwﬂyélm OrgayasenyStudy
"%S%%mwpf%ﬁaa?%a(gﬁg %ﬁeﬂw9°r2t°(54>feanrw?b%?ﬁérﬁ9vqpa@sﬂ
O¥téb§d{ﬁ5|%(1h9©4$ RepofteF éWﬁﬂ%éﬁﬁ%@ﬂiQti@ﬁ Stud Grloup V|¥orld
r-0X " - et nox
HE g ipeizaiey TRoBRicH dlarn $47 3 I alPY RupuRksyaig ofg second
cdm;ﬁdhndpa‘ef déﬁchlﬁa&({j&ﬁcﬁb (SFY @blﬁigdn)agamﬁmrfédon%t)hﬁé*ry%yméle or
muﬁ‘plgé do_ses ?ttlé Sre¥en[e%l tﬁatqu P rst compound as described above is
administered once daily in a rapid delivery form such as oral delivery.

In any event, the amount and timing of compounds administered will, of
course, be dependent on the subject being treated, on the severity of the affliction, on
the manner of administration and on the judgment of the prescribing physician. Thus,
because of patient to patient variability, the dosages given below are a guideline and
the physician may titrate doses of the drug to achieve the treatment (e.g., bone mass
augmentation) that the physician considers appropriate for the patient. In considering
the degree of treatment desired, the physician must balance a variety of factors such
as bone mass starting level, age of the patient, presence of preexisting disease, as
well as presence of other diseases (e.g., cardiovascular disease).

In general an amount of a compound of this invention is used that is sufficient
to augment bone mass to a level which is above the bone fracture threshold (as
detailed in the World Health Organization Study previously cited herein).

In general an effective dosage for the anabolic agents used in this invention
described above is in the range of 0.001 to 100 mg/kg/day, preferably 0.01 to 50
mg/kg/day.
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is in the range of 0.0001 to 100 ngy/kg/day, preferably

0.001 to 10 ng/kg/day. In particular, an effective
walemagersior 4- hydroxy tanoxifen is in the rangeCDiB2008/002252

0.0001 to 100 ny/ kg/ day, preferably 0.001 to 10

ng/ kg/ day. The conpounds of the present invention are

generally adm nistered in the form of a pharnmaceuti cal

Cc 0 NP folléwing pamRGHaphs gravidel prafetred desanje rahgesfonyzpioasianti-
his i vent| on together with a pharmaceutically

reagrg ﬁ%ﬂﬂ” ‘vehicle or diluent. Thus, the conpounds of
t hi STh@é{rﬁﬁmntWthéaimtlbéscadﬂVemg%hﬁbQﬁ dsed ns/d!aﬂerahﬂxed syrits

t th t te t
oA b A BB SEbh e B o LT 8l et e
pfﬁﬂ?ﬁé%@r@ﬁb&t 68dn lﬁmn‘ﬂaélldomgllﬁﬁand Wekmllr}irh@l vfeﬂiumn?éxmal effective
sol uti S sions, tablets ills, .capsul es,
dm ishiBiio, o bpeioss Kend ¢ aptieral St deseriRrd ARavg [ o-
;@geﬁlp%,ahiguﬁmﬁgbm Fedesn ci trat ed clal ci um Cﬁl‘ bonat e
and cal ci um te are_e ed along with var
i <1 RGP SaEHeADsaeS E R Rk esoarer 2Py panank YT
mbﬂ@dég% §5<jmgb niyieh/eHy t ai n corrpl ex silicates, together

t |
Suc IRIe o ST obye fosegk o PR ARSI eyl aer dy
thégﬁéf’éﬁe@u&‘dé @@bmmmwmgbem;@t e, sodium lauryl

| f t ft f | f ablettir

ot pBesRRH A e Binsapes By bokha ?rh*at?%f%rde&%@'r%pb'v“@
p@b?@ mb&m@ls@@nén |hhlelt|ﬁg egem@t? btaae&dms@ts]; illed

el atin caps re erials,in iS

oo BaReIBE e SRy, e Az S ane,rolyppshbgE®s e aopt
0.861 mm/daweeubwmmg/g%/?apol yet hyl ene g{jyc_ol Sd ]\c/\hen
aguepus su i Qns ,and/ g i, Xi r esir or

o et B Aiectla o fans Yor R wsalted pr s v fidR 61 sxgmele
tI’@EHdmb @es!bmtbh nedtrivérit b}‘ Wharih@insiors, Vf?&hé ﬁbﬁqlaye@]gagbhﬁts/antagtonists
oL e B B A8 BETRN RSk oy R AOE0L.
migPkghiay. et hano! pr opyl ene glycol, glycerin and vari ous
L 1A ot stk femae for BB AR yiemhee BT i o
rringg&lwepre&rMppylteﬁengjkg/d@} can be enpl oyed as wel |

as s

vt ol TSI e KByl B RESRR O o 100
mekgiaay| yrefendily0 edo 10imghegdmsary, and t he l'i quid
Okl o SRS B el T RE A e
mkglday| p?refembly Otlrta\ﬁemgjkgyday nt ranmuscul ar, subcut aneous
and ilnn;garrﬁlcgfarr ér? Qﬁect:ve' Qés%%te if&rb-(a%gt%gfﬁphenyl)%r}4s(2 -piperidin-1-
yl-ethoxy)-phenoxy]- benzo[b]thiophen-6-ol is 0.001 to 1 mg/kg/day.
In particular, an effective dosage for
cis-6-(4-fluoro-phenyl)-5-(4-(2-piperidin-1-yl-ethoxy)-phenyl)-5,6,7,8-
tetrahydro-naphthalene-2-ol;
(-)-cis-6-phenyl-5-(4-(2-pyrrolidin-1-yl-ethoxy)-phenyl)-5,6,7,8-tetrahydro-
naphthalene-2-ol;
cis-6-phenyl-5-(4-(2-pyrrolidin-1-yl-ethoxy)-phenyl)-5,6,7,8-tetrahydro-
naphthalene-2-ol;
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connection, the sterile aqueous nedia enpl oyed are all
readi | y obtai nabl e by standard techni ques wel | - known

wo eovloomsel skilled in the art. For purposes of PCT/IB2008/002252
transdermal (e.g. .topical p8adm nistration, dilute
sterile, aqueous or partially agueous sol utions
(usual Iy in about 0.1%to 5% concentration), otherw se
Si m gk éé q% %dﬂ@@ﬂﬁ%xﬁ@'f;ﬂﬁﬁﬁf Blph&y1tryaxy-122,84-
repare thods of preparing various pharnaceuti cal

te @WS&!@F@?@“WW a certain anmount of active

' ngrﬁ(it BhrolirRetHaQYhengli-2Wd! huob@pr@ﬁwiewarown |2 ;Em of

his disclosure, to those skilled inthis art
te@&*@fﬁm'wuwl"ﬁ%t hods of preparing pharnmaceut i cal

Conpaﬁ-bg L %xﬁﬁ%n@%@l(@-‘@ Bideddift qnmﬁwtmreagu) Sg egces
npany, Easter Edi t'i on
tefraloyze)- nanﬂwaalm%@t OEal compositions of the invention

Y Ry raldﬂ'uo‘?é](ﬁcgﬁ/ﬁﬁéﬂf NS rPRAYEkE 2@ 4. Ni S

i nven Y% 70% | n any event, the
tetf@fmsio@mqwm iR¢ For mJI ation to be adninistered will

is G 1N FariyPor OLRIR it XO@RQ%QMP&%@&@Q 0961 i BmiglkyRBYI on

in an anount effective to treat the di sease/ condition

of t ieastishjascan aftechivp dasage & 4-hydg>xy tameyifae isdn 4 @ege of
0. §b6‘13§> fob%@k@ﬁ%ntpréfgﬁéﬁgtd 6N Bad rgikGasect that rel ates

e augnent ati on and nmai nt enance of bone nmass by
tr eaT*ﬂfemmWLtnﬁs af bemreseat inventien aaﬁzger\ﬁéa"mgrr@mterﬁdgn the

onm I8 pﬂ%ﬁgu@éﬂb&ﬁﬁésﬁbﬁ CofPRARGEEENst ohBSf ih@(:%ﬂfpb@ﬁhs of

I so relates to conbi ni ng separate pharrraceutlca

th@dﬁyﬁs@w fagather with atphamﬁeuwy REgeptabiRyyahiciason gijgent. Thus,

th%%eﬁ{paaﬁdst&mmshﬂdn%h b%%fiﬁﬁ%étbié&"iﬁdnw&é?@'@%@ﬁhepfn any
Fornmula | a prodrug thereof or a pharmaceutically

cepventanabpral. parentesl. iesiahorcemseermdl éesa@auf@mbr odrug and a

Secopgl GaArRPRSADn EesHarhRad i ‘%Mt%poér flfh éanttamﬁe ForiEst
contai ner nmeans for containing the se

sQlelignsssuspontionsutaRlelss Pils drappdes pﬁw@te'lSeareq ths "lﬂfF Vviegletp

cérﬁélhmg@&ﬂfcﬁfs exBIB}éﬁ’téeé‘uch bhRogapaitrie c‘éféfﬂﬁ?%rbbr%é aR®Y¥alcium
al so be contained within a single, undivided

plesphatefes emplpyed along With yarigus d@ﬁfﬁ@fﬁ@*@@t@ ?%&t?r%w@df or

pﬁek@aw phtatodritadib@starch BhE c8RaR EahBlet SNBASE Rdgethef IihKi t
formis particul arly advantageous when t he separ at e

bipgirg @ﬁ%’ﬁ? §ugfr 3s pRIviiRYPldong YT Aee SRIAHN FNARGECIY ent
Ad@sa Ry, eSrEBtidPadgbnts SUChlasABGNRSLAEISIrate) sodn® lauryl sulfate

adm nistered at different dosage intervals, or when
anq {alcare gHervery yaeful for tabletting purposes. Solid compositions of a similar
type are also employed as fillers in soft and hard-filled gelatin capsules; preferred
materials in this connection also include lactose or milk sugar as well as high
molecular weight polyethylene glycols. When aqueous suspensions and/or elixirs are
desired for oral administration, the compounds of this invention can be combined with
various sweetening agents, flavoring agents, coloring agents, emulsifying agents
and/or suspending agents, as well as such diluents as water, ethanol, propylene
glycol, glycerin and various like combinations thereof.

For purposes of parenteral administration, solutions in sesame or peanut oil

or in aqueous propylene glycol can be employed, as well as sterile aqueous solutions
of the corresponding water-soluble salts. Such aqueous solutions may be suitably

buffered, if necessary, and the liquid diluent first rendered isotonic with sufficient
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i ndi vi dual conponents of the conbination is desired by
the prescribing physician. An exanple of such a kit is
wa2e0/emlil ed blister pack. Blister packs are wetT/1Hoemv2252

in the packaging industry &d are being w dely used
for the packagi ng of pharmaceutical unit dosage forns
(tabl ets, capsules, and the |like). Blister packs

sglear glucyse: Mhess hquous selotisrs pé eé@éoﬁlly Eﬁtablésﬁ)r intravenous,
era

.material covered with,a foil of apre

e Sebeaepte St Prpsertonds) PRGN fraraseiadhing

cONMELeas thiestesis tequ@dus rﬁemargﬁhplolyed he 4l réédn?@k?lfaﬁhtdble gyhe
esse ave S| Z n S e a ets or

Rpe eI g welkoRin o RBs SORRI Pesbr s o cansul e

are Fbap@aosds df ransReeanes. wp%at)iaanﬁ’r@@uo@fduu@ls@érue/el y

stiff mat i s seledﬂ stthe(g stic

oL B BeRRIN Fruepus polane et patort &1 6,56 fihcentation),
omehmleé kit t@ttMéGFB?\/etﬂwer‘t@@B&?lﬁ@nWrG pfébléfééﬂ Ats a

resu e a elts o capsules a sSeal e I N he

r eceé\ié‘é'%o‘gélf Rﬁ‘é’ﬁf"i‘%éaﬂﬂ”a?g%“qﬂaﬁ' ai?ﬂi“ﬁ%&'ogﬁ with a certain
aRfioahedsrative ihGredehf Q’@Qkhbwﬁ)fortvhﬁbéb\gﬁleﬁt% bf thikafiscldafre, to

tabl s. or ca |l es ca renoved fromthe bllster
thoseiekiisd iRdhis 2Tt Sorepmplase PrSRANIEPHAsTRCRcal

c%@bﬁﬁbhsaébém@rﬁinﬂﬂ)n'ﬁﬁdhhﬁﬁinm Ielepicsd) deick Fublidhing?! ace
capsul e can then be

f th

o eoé eé % 185@“‘%3 97%5 may be desirable to

pr ovnRﬂn@rrﬂacreta@ lt(t)rﬂbﬁbtlmstciﬂ thelindentién @llay cbrﬁv\tﬁﬂhhmb %‘ﬁsﬁ% 6fthe
0 e a S r Sul es e e.

ARBIES I Fis bl peferane | GaSe 7 Spy 8varl dheeamegion or

Fohfulgasag fbefaﬂhmlﬁere‘éiﬁ/ﬁﬂi tdritgi asaniitg obg cbmg@ﬁw C?f this

er exa engar
ANBRTRTOR 28 SAidht eectve oy reat 6 Qs elhendiianias i gbiect being

tidarday.g., AWeRddisorder.. et c. ... Second Week, Monday,
Tue

P et asesun ISt i SRR e St

ahdMaiiteince @apborieemass Bevedtiakbnt vt aab@nmnatbapﬁ gtiee .mgre@iants

bt A P here e e BRlor AR eeERTRg

saparafel phalreacatital ebmpasitibrsamrRiofoned. Tiie Hmdmmhéﬂmas@amte
one tabl et or ca

haali o dhisiRns E oo RERE Fogtti LS nBaf 8 diell3 %,
poamadeawcaayl dcoeptable/sritd saifiltempeamd or saidbrethvay lafld medecend

fic enbodi f th
apinsl A BERHEE R8s it SR EES et oS SRR AIANG the
saparatetaorr&aolsinoms’nmohraée;r dlmﬂed bettle of antieidde tbilypaekétshowever, the

Retele Eap e o8V plo pbypriE SR R 45qS. UAdRRE cShiafhe?

Typically the kit comprises directions for the administration of the separate

components. The kit form is particularly advantageous when the separate
components are preferably administered in different dosage forms (e.g., oral and
parenteral), are administered at different dosage intervals, or when titration of the
individual components of the combination is desired by the prescribing physician.
An example of such a kit is a so-called blister pack. Blister packs are well
known in the packaging industry and are being widely used for the packaging of
pharmaceutical unit dosage forms (tablets, capsules, and the like). Blister packs
generally consist of a sheet of relatively stiff material covered with a foil of a
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conpliance with the regi nen. An exanple of such a
menory-aid is a nechani cal counter which indicates the
woobee7sof dai ly doses that has been di spensedPCHIBEO82002252

exanpl e of such a nenory-ail i s a battery-powered

m cro-chip nmenory coupled with a liquid crystal

readout, or audible rem nder signal which, for
prefenalpy trangpaseid plaatic materidlaDarindhine pahleadirgsprodessi rgcaseseare
oSy BREE ol e Rt BT A R Int o ot B,
cafisuiee tobe pacl@dmslextamedablem ohcapsoles ardplacet in cblnehmcesses and

th%%’ﬁBQt‘HH’a?@fégﬁJnﬁ'r@éeM llé Sﬁ%%daagg'ng{ ﬁ\ggﬁ%ﬂc i‘or] @ he face of the

conveni en
fod xedninhl ie spposity framethe direstionan wmeh thedrecgsses m/ere ﬁmrmedie?@ ao

relghftntﬁ? %Bl?e(t)sz élpc%i)sfﬂg %Hﬁ ﬁe% e%%;? et rjegéés%ln% bgtﬂlgeﬂ Itﬁe. &ﬁetlc fail %nd
theainpetu Hdafenabkycbtnmdtew@m tm‘fthe bheet lsrsuenthab the tBdetsidr apsaties can
od B SRS A58, AT A iR
whetteby an |opgm|agi iscfotmel iA Thel SHdeBaidhe placé\bf the GedesSt Bredthblet or

o PR SN R e SR, 10, 350 ot o ke

i ngr Hanayriiesddsihigesto piovide Iaamemnry%tid drathleddtse.gn ar thd ifarmt of
oGP0 O] BRI o o) PPt Sl e
déysmd dhel @gTn @i thetdosage b -sbSpatiedcshoplirkenngesteds Another
e e TR
Weelyr Mdindayt Sussday.naele.. uﬁewdebék)wnday, Tuesday,..." etc. Other
variations of memory aids will be readily apparent. A "daily dose" can be a single
tablet or capsule or several tablets or capsules to be taken on a given day. Also, a
daily dose of a Formula | compound, a prodrug thereof or a pharmaceutically
acceptable salt of said compound or said prodrug can consist of one tablet or capsule
while a daily dose of the second compound can consist of several tablets or capsules
and vice versa. The memory aid should reflect this.

In another specific embodiment of the invention, a dispenser designed to
dispense the daily doses one at a time in the order of their intended use is provided.
Preferably, the dispenser is equipped with a memory-aid, so as to further facilitate
compliance with the regimen. An example of such a memory-aid is a mechanical
counter which indicates the number of daily doses that has been dispensed. Another
example of such a memory-aid is a battery-powered micro-chip memory coupled with
a liquid crystal readout, or audible reminder signal which, for example, reads out the
date that the last daily dose has been taken and/or reminds one when the next dose
is to be taken.

The compounds of this invention either alone or in combination with each
other or other compounds generally will be administered in a convenient Formulation.
The following Formulation examples only are illustrative and are not intended to limit
the scope of the present invention.



Formul ation 3: Tablets Ingredient Quantity (ng/tablet)
Active ingredient 0.25-100 Starch 45 Cell ul ose,
wo@woersyst al | i ne 35 Pol yvi nyl pyrrol i done (as ROBAB2008/002252
solution in water) 4 Sodi umsicar boxynmet hyl cell ul ose
4.5 Magnesium stearate 0.5 Talc 1The active
i ngredients, starch, and cellul ose are passed through
a Noln th6 ForatlatibrS. wiichefoliowg rdctive Xregledidvatt meghd & comfipeund or
sol ut idon f 'P|0| vinyl pyrrolidone is mxed with the
COTRRY gr?{ﬁ}'.)so\/\)ﬂ%ﬁ'gnv\hi ch are then passed through a No.
Fédnuistion 1UGSlatiniGapsuledhe granul es so produced are dried
at 50 -.6Q0C and passed through 18 mesh U. S.
21 ev Bt SRR GHEHIE BRTURDATRS Hono BBl ingnesi um

stearate, and talc, previously passed through a No. 60

aflPgedienki ng, are conpressed on a t abl SUaRiY¥KNgEapsyle)
YT ARt0e IR dr.  SUSpensi ons each cont ai ni Ng §)2&30¢ 00 1Y
of active ingredient per 5 mM dose are nmade as

f oPtrRsNF For nul ati on 4: Suspensi ons | ngredi ehf50

QuaBichtiywhhB/pewdk) Active ingredient 0.25-10@.580
Sodi um car boxynet hyl cellul ose 50 ng Syrup 1.25 ng

1. | ymet
Betilcone figidi P0sentigteds 0. 10 M _ Flavor q.v. CBt'&r q.v.
POTTTTEed—VYater to 5 1M The active TNgredrent— 3
passed through a No. 45 nmesh U.S. sieve and mxed with
t he sodi um car boxynet hyl cellul ose and syrup to form
smoofHapletstamulgtign is prepared using the ingredients below:

Formulation 2: Tablets

Ingredient Quantity (mg/tablet)
Active ingredient 0.25-100
Cellulose, microcrystalline 200-650
Silicon dioxide, fumed 10-650
‘Stearate acid 5-15

The components are blended and compressed to form tablets.
Alternatively, tablets each containing 0.25-100 mg of active ingredients are
made up as follows:
Formulation 3: Tablets

Ingredient Quantity (mg/tablet)
Active ingredient 0.25-100
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone (as 10% solution in water) 4

Sodium carboxymethyl cellulose 4.5
Magnesium stearate ' 0.5

Talc 1
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benzoic acid solution, flavor, and color are diluted

with sonme of the water and added, wth stirring.
weadobiozisent water is then added to produce thePCEIR200S2@2252

vol ume. An aerosol solutiom2is prepared containing the

followi ng ingredients: Fornulation 5: Aerosol

I ngredient Quantity (% by wei ght) Active ingredient

0.25 Ethanol 25.75 Propellant 22

(Chl orodi fl uor onet hane) 70.00The active ingredient is

m X eETheradtibe e'tgl’aﬂﬁdts aiedich, Iaad relidaseara gasseditioroagpamo. 45

f I t, I dt
mésh iy SRS B i tiEopE] IrBssnilin el MR R fbed
wigH e mé&&Sntaio&eﬂermmbmareﬁthempiatsdd Ithrbltegh aVthnq hesh Ut.S. s(ijeve.

r nt La uni,ts ar en
THE OB eSS PeRlited Sr8ispd af a2 bEe Ak bolinSha Nl 16 fhesn
Ufsabiewxsrhe%aﬁl/mu{ @érbmtnfethﬁutﬁmthshbgnem btegra&euz a‘sﬂgttalc,

antit ctive 1 .nQgr .

oo T BUBRE NG 0 s Sreveests A 1, anules which,
af'temgnﬂﬁb ,eind gd)rgpn@amt ata‘muut g’:acamélmc: yield tﬁﬁtb U. S. sieve

an uspe e [BIA Sa a acCl

SRRt e entniag MR8 Bl i Gt iy i dose
aréheada agifollcdvs: S t hen poured into a suppository nold of

acity and all owed to cool. An

F?rmrqlaélggﬁoﬁgs E’ﬁ‘ﬂ? ation is prepared as foll ows:

Formul ation 7: Intravenous Sol ution Ingredient

mingredientso| uti on of the above i ngredi enf&@ndy (mg/5 mi)

I TH@RgRdReny adm nistered to a patl ent ap 28-fodukg OF
about 1 nL per m nute. The active ingredi ent _above nay

2 SogiLcabeRmstnAripsst agents. 50 mg
Syrup 1.25 mg
Benzoic acid solution 0.10 mL
Flavor g.v.
Color q.v.
Purified Water to 5mL

The active ingredient is passed through a No. 45 mesh U.S. sieve and mixed
with the sodium carboxymethyl cellulose and syrup to form smooth paste. The
benzoic acid solution, flavor, and color are diluted with some of the water and added,
with stirring. Sufficient water is then added to produce the required volume.

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

Ingredient Quantity (% by weight)
Active ingredient 0.25
Ethanol 25.75

Propellant 22 (Chlorodifluoromethane) 70.00



It should be understood, of course, that the foregoing
relates to exenpl ary enbodi nents of the invention and

wo b@b/oatsdi fi cati ons may be made w t hout depar t POTIB20681002252
the spirit and scope of the3invention as set forth in
the following clainms. Wat is Clained Is: 1. A
crystalline form of
( 3- (THebadties ingbadigrt idomixeg wjith (emanbbﬁmﬂhé nsxihlfecmijdleyi {foa portion

o adais aded 15 B0 i Faddlo T 0 3 it e Betht, réired

arsb@it s herwiieay @ a: sthihless rsyesll @bhiaimer fand dilutedcwigts tiled Irémaining

orb Bt o8 Dot P S PP BRI, of Dol e Guk

5 r adi Siigpositorids 2re Prepared Gisdolng: 20 8. 3. The crystalline
for’:%.acg_oédl ng to claim1l, wherein: the crystalline
Fergtipg {9M%e form A; and the X-ray powder
diffraction pattern contains the follow ng 2Qval ues

afgredie. 4. The crystal | ine form SX@BHtY{meg/supRasiory)
WRT @ Mgredigt crystarrine formis Crystariimggf or m A
andthec stalline formcontains 0.5 noles of water
p&atyipled fafly add@lyeariehe form 5. The cryst&0PPne form
Jgccor ol llg to-THarm 1, WTEeT el .t e _CT yol e forTT TS
crystalline formB; and the X-ray powder diffraction

pattern contains the foll ow n%@ZI?/aI ues nmeasured using
CuK Bhe @mwamg@eﬂlerg ipagaed threghe NaH) meshst & sieve anér m

10 s F))E/l‘s?(iég FI e &Jaf"éd%ﬂy aé@@k@érﬂes bfé‘?no%ﬂﬁﬁé?%ﬁ iu?ﬁgfﬂ% Miriral

orm B; "and X-ray powder ction
ngrgssasy healo Hbeymiduretitethed PPigH o AGWAPQsESry mold of nominal 2 g

capacity and allowed to cool.

An intravenous Formulation is prepared as follows:

Formulation 7: Intravenous Solution

15
Ingredient Quantity
Active ingredient 20 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.
The active ingredient above may also be a combination of agents.
20 It should be understood, of course, that the foregoing relates to exemplary

embodiments of the invention and that modifications may be made without departing
from the spirit and scope of the invention as set forth in the following claims.
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nmeasur ed using CuKO, radiation: 3.3, 3.6, 7.1, 8.4 and
13.8. 7. The crystalline formaccording to claim1,
wob@weeTsilit he crystalline formis crystalline POT/IB2BYS/002252
and the crystalline formcemwtains 1.0 nole of water
per nmole of crystalline form8. The crystalline form
according to claiml, wherein: the crystalline formis
whaysidikiefgs:form C, and the X-ray powder diffraction
pattern contains the foll ow ng 2Qval ues neasured using
CuK radiation: 3.6, 4.0 and 13.3. 9. The crystalline

f or m accondipglir fsﬂnabmkgmfé}abm?paengz(m ;s;,hu.ﬁ&@Léulfeﬁyl

formis crysta ine form

agine)-meg)amepar-aFeficasit Adin salboranychsie #germ/ aI ues
measured using CuK 1 radiation: 3.5, 4.0, 5.9, 13.3
and 16.9. 10. The crystalline formaccording to claim
1, wher ei hhe epygtalipg &rap aceprdinade glaing 1cwheelr i ne form

C and th%eqrysﬁénm{éfbnﬁlsf&yéﬁnm@%ﬁh ASadd O nol e of water
per nole of crystalline form . The crystalline form

accor di ngtheoX-eayRawder difffastien P?tteﬂh eoripips thel fpljondng 20 values
m%éy&ééhélhg%ui@m.ﬁ a?%’ﬁf M08 éga’qzlzﬂ'; wder diffraction

attern contarns oW ng ues neasured using
CuK radiation: 7.0 and 2 1.2. 12. The crystalline form

cryatal | P Ao e RS fom i o e R action
pattern cﬂlﬂ%ﬁl&i@"néfermiﬂqrmmlh@m@é\t aed neasured using

CuK 01 r aghedk kY powtteldififsttidn pditer? corfainS R 8lotfihg 26 values

measured using CuK, radiation: 3.2, 4.1, 16.1, 20.2 and 20.8.

4. The crystalline form according claim 1, wherein:
the crystalline form is crystalline form A; and
the crystalline form contains 0.5 moles of water per mole of crystalline
form.

5. The crystalline form according to claim 1, wherein:
the crystalline form is crystalline form B; and
the X-ray powder diffraction pattern contains the following 26 values

measured using CuK, radiation: 3.3 and 3.6.

6. The crystalline form according to claim 1, wherein:
the crystalline form is crystalline form B; and
the X-ray powder diffraction pattern contains the following 26 values
measured using CuK, radiation: 3.3, 3.6, 7.1, 8.4 and 13.8.

7. The crystalline form according to claim 1, wherein:
the crystalline form is crystalline form B; and
the crystalline form contains 1.0 mole of water per mole of crystalline
form.
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13. The crystalline formaccording to claiml1,

wherein: the crystalline formis crystalline formF,;
wan@nbm1X-ray powder diffraction pattern contBCTEB2082002252

foll ow ng 2Qval ues neasuredsusi ng CuK radi ation: 5.5,

8.2 and 11.0. 14. The crystalline formaccording to

claiml1l, wherein: the crystalline formis crystalline

formF; andthe X-ray powder diffraction pattern

ContgL 1o kbR 2SS TR
cryst a: : | the drgtdiirRaom (ildﬁy}slte*lslﬁecfb?m o &;éj V\:he(rjelt E t he
crystalli ormils Cr,. Ine rorm, a 1€ A- T
Cocer df PEPGEV AR o bem Fpirs tegPIaifa g Valdes
maSHALY BSng DRRL AL OR 96, £bknaraadi ation: 3.2, 4.0 and

he crystalline formaccording to cI aiml,
wherein: the crystalline formis crystalline formG

and ghe XTﬁél}eryQ@mﬁ@formé‘cf:br@ﬂg't@@laﬁﬁtﬂﬁﬁ&eﬁont ains the
fol | ow ng 2Qval ues measured using CuK radiation: 3.2,

4.0, 7.9, hﬁ(FrYﬁt%{Wt?f%‘"ﬁcwp"'"ﬁf@"EPyéﬂ%l line form

accor di NG tHeK-fdyHoNdér duﬂé%fl&# Patterh ortails il fblld\)\ﬁnd £ MBlhés
crystalline formA; and the crystalline formhas a

meayrgd ysing UKz adiatienchp. %gﬁa%t i3e3 arckHh8nce having the

follow ng chem cal shifts expressed in parts per
mllions: 31.2, 32.1, 33.7 and 34.5. 18. The
crysf@l | i hbe copialine smacagrding te iclgirm1iwherginer ei n t he

crystal |18 & dAsrdisuold il @i ol nuct ear

magneti c resonance havin ow ng cheni cal

shifts ex B}ee%%hnerfomp@@alpéﬁ Omeleijohweter ger polef grystalline
fomR: 7+ 34.5, 173.2, 176.3, and 178.2. 19. The

cryst al l'ine form accor di ng to claim1, wherein: the

crystalline formis crystalline formA; and the

crysyal | i Bge E%@hhé%rﬁm &:%l‘dﬂ\gs'c? Rlafin 1136%&@&.' ear

magneti ¢ resonance havin em cal

shifts exﬁwee%‘ié@llmeﬁomﬁcmé@kanprmﬂ?oﬁ 173.2, 176.3,

and 178. 2yne X-ray powder diffraction pattern contains the following 20 values

measured using CuK, radiation: 7.0 and 21.2.

12. The crystalline form according to claim 1, wherein:
the crystalline form is crystalline form E; and
the X-ray powder diffraction pattern contains the following 26 values
measured using CuK, radiation: 7.0, 14.1, 21.2, 22.3 and 28.5.

13. The crystalline form according to claim 1, wherein:
the crystalline form is crystalline form F; and
the X-ray powder diffraction pattern contains the following 26 values
measured using CuK, radiation: 5.5, 8.2 and 11.0.

14. The crystalline form according to claim 1, wherein:
the crystalline form is crystalline form F; and
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20. A substantially pure crystalline form of
(3-(((4-tert-butyl-benzyl) -

wQ pywioetisme- 3- sul f onyl ) - am no) - net hyl ) - phenoxy) Per/et2068/002252
acid sodiumsalt or a hydrate thereof. 2 1. An
i solated crystalline form of
(3-(((4-tert-butyl-benzyl)-(pyridine- 3-
sul f onyl ) treenX-may) povedten diffyagtibe patigrh castains theailiaviag db usiues

stk derlolchey b (H9ried wet 8801 fonyl)-

am no) met hyl ) - phenoxy) -acetic acid sodi um salt

hem - 23. A _method for preparing crystalline
for 1R of 118 CORLNIE &P BOINGOIERN. Wherar:

(pyri dl neﬂi‘e @ryétémrﬁwfo}mmmﬁhnm@fdmlé -dpaenoxy) - acet ic
aci d sodi ym saI t he ﬁ\{dr ate the nethod conpri sing:
cont act i ndhe X-ray pow er diffraction pattern contains the following 29 values

n{e%s(u@(:fhsmerc;u@u&méndaeaéyhb -@nBYrg.di ne- 3- sul fonyl ) - am no

)- met hyl )-phenoxy)-acetic acid, as the free acid,
W th sodi um hydroxi de in an organic solvent to form a

reactigon Ainklchfseillinasm 5‘(9:0F {oecf’r’é?ﬁw%g}e?ﬂ ure to a
first tenperature fromab out OC to about 90C and

hol di ng t e ¢rystalling toRpds eryvstpling rmB;#8di od of at | east
one hour; wORIrhBoWdd? dlifeaEibh BQtté'Fh)éBHt%%sttﬁe ﬁé&ﬁﬁ&@é values

tenperature from about 15C t 0 about
megshirediusing @il.iradiationo gt 48, F.8at1-9 end r’ﬁ3)1ture 24. The
met hod according to claim 23, wherein the organic

solvent is isopropyl acetate. 25. The nethod according
to cltdi m Jhe opstalliserionmacdoriiiy iomjdimas shatedn:i s present

??3 ???Zt t z?ét &%ng'll‘g E‘é’ﬁzg]}'i’&?m”%ne 5 sul fonyl ) -am no
) - met hyl ) ipgheeiriine @t@thaé age djstateheC@udeenmagtmtlgxesoeance

hbﬁn&tl%qoo/ﬂcﬁﬂh’da&?néé?'sHﬁté gs@preéseaqﬁ r%ﬁ%h%%ﬂ 2a§§ é;t be7

sodi um hydr oxiI I'S present at a out
apget-Sper ol  of
(3 (((4-tert-butyl-benzyl)-(pyridine-3-sul fonyl)-am no

- et hyI ) 1phenoxy )-acetic acid. 26. A non- cr?'/]st alline
f or m8f he crystalline form according to claim 17, wherein the crystalline form

heSa(sbidsthtc RUbYArRaMeY desbRiideHalRg IS tNARARY bhemical shifts
expressed in parts per millions: 31.2, 32.1, 33.7, 34.5, 173.2, 176.3, and 178.2.

19. The crystalline form according to claim 1, wherein:
the crystalline form is crystalline form A; and
the crystalline form has a solid state "*C nuclear magnetic resonance
having the following chemical shifts expressed in parts per millions: 173.2, 176.3, and
178.2.

20. A substantially pure crystalline form of (3-(((4-tert-butyl-benzyl)-
(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic acid sodium salt or a hydrate
thereof.

21, Anisolated crystalline form of (3-(((4-tert-butyl-benzyl)-(pyridine-3-
sulfonyl)}-amino)-methyl)-phenoxy)-acetic acid sodium salt or a hydrate thereof.
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anmi no) - net hyl ) - phenoxy) -acetic acid sodiumsalt or a
hydrate thereof, wherein the non-crystalline formis

woormoest al | ine formH, and the X-ray powder PCT/IB2008/002252

diffraction pattern contai 88 the follow ng 2Qval ues
measured using CuK 1 radiation: 3.1.27. The
non-crystalline formaccording to claim 26, wherein:
the non-crystalline formhas a solid st ate 13C nucl ear

magnet,i ¢ r c v hem c

Shi T 22 ox 5y EORRE B Ao (B Rl SR BT Tegitory
agnireb -h7dih8)-plRMoxyracatio agid sodiumhaeatthemi-hydrate.
(3-(((4-tert-butyl-benzyl)-(pyridine-3-sul fonyl) -

am no) - net hyl ) - phenoxy) -acetic acid sodiumsalt or a
hydr @Be t Hemethibd fortpeeeiring chatailime ferhoA S {33 (@-teR-butyl-benzyl)-

BB R 3L B i R oo bR B S e B hycrate
the method comprising:

contacting (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-
methyl)-phenoxy)-acetic acid, as the free acid, with sodium hydroxide in an organic
solvent to form a reaction mixture;

warming the reaction mixture to a first temperature from about 50C to
about 80C and holding the first temperature for a period of at least one hour:

cooling the reaction mixture to a second temperature from about 15C
to about 25C; and

collecting solids from the reaction mixture.

24. The method according to claim 23, wherein the organic solvent is
isopropyl acetate.

25. The method according to claim 24, wherein

the isopropyl acetate is present at about 8 to about 12 ml per mmol of
(3~(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyt)-amino)-methyl)-phenoxy)-acetic acid;

the sodium hydroxide is a 50% aqueous solution of sodium hydroxide;
and

the sodium hydroxide is present at about 1 to about 1.3 mmol per
mmol of (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)-amino)-methyl)-phenoxy)-acetic
acid.

26. A non-crystalline form of (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)-
amino)-methyl)-phenoxy)-acetic acid sodium salt or a hydrate thereof, wherein
the non-crystalline form is non-crystalline form H; and
the X-ray powder diffraction pattern contains the following 26 values
measured using CuK, radiation: 3.1.
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27. The non-crystalline form according to claim 26, wherein:
the non-crystalline form has a solid state *C nuclear magnetic
resonance having the following chemical shifts expressed in parts per millions: 125.7,
5 151.2,and 175.8.

28. An amorphous form of (3-(((4-tert-butyl-benzyl)-(pyridine-3-sulfonyl)-
amino)-methyl)-phenoxy)-acetic acid sodium salt or a hydrate thereof, wherein
the amorphous form is amorphous Form [; and
10 the X-ray powder diffraction pattern is substantially as shown in Figure
6C.



