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DESCRI PTI ON | NHI BI TI ON OF OSTEOLYTI C LESI ONS BY SRC

KI NASE | NHI BI TORS This application clains priority to
wh2@6/1B850wi si onal Patent application serial nuP@EUS2006/023529

60/ 691,933 filed June 17, 2005, which is incorporated

herein by reference IgrsERIPTIONEtY. BACKGROUND COF THE

I NVENTI ON |. FI ELD OF THE TNVENTI ON The present

invention relates generally to the field of cell
INFBITION OF OSPEX CTHgLE BN SRE ANATS INHIBIRORS

particularly, it concerns nethods for regul ating

t eoc]. Io ene i . | t .

g isiapp 1: & s ot &ng}é ?Oogjeuén)e@?gls rogﬁquﬁgnt %)%hge?clon RB9 number
60/691,93NERH Jhﬁ@lwl edobonigcll sihcatpérated hetdin biPRBEIh &GN etfrety.

"RELATED ART Breast cancer is the nost conmon fenal e

mal i gnancy in the U S and i s the_second | eadi ng cause

of cancer V.Al.h = ...nn‘g .'A A }\' A}- St cancer are

risk for bone netastases 5to 10 % of patients

L WEhDB?EéTﬂEéEN@é\lTWNI initially present wi t h

netastatic disease to the_bone, Patients wt
She prsisonti inversien rglatsazsacpily o the Ssidapf eelbla@é@ya ggthehysiology,
e sed 4 k };oq C n
nwdwnﬁé %ﬁfc%rg nprgé@%o gﬁﬁ§gefcg?§%%$§ ﬁ#ﬁgaiugg ?qgﬂmu@
osteocl%tc@&d@isdmoé sutgeet ifi aeed the&bf nepnd onicubetyast astastdgsnesis related to
i sphosphaonat e t herapy, which del ays skel etal events,
cancer-Bdpcdne ds3ycpl et el y prevent them In addition, not
all patients respond to this treatnent. Wiile a nore

n PEKRGIPAON 63 RRIATEDARI " ed, a further biological
and nol ecul ar di ssection of this disease is required.

B?&@P&ﬁfce@ﬁtthe/ MRE cOhnldh- flél%ale@ﬁ&l aﬁ il % Wisoandis the second
NKL, al so known as TRANCE/ are essentia
leadmgrmdseaob cancef desth én ol emerngdemens mﬂ?dblﬁéﬂt @ab@érﬁre at risk for bone

lJd cat eq, i ri,ous. .diseases
metastabfE oy b g NE PR bR P ST Ry BERen, yigh metostati
disease®b titRe. Pagaits w&hdﬂsﬁe@%& bofetizsdsatiiotn hicesitic dighst cancer are at
prostate cancer, nultiple nyeloma, and faml.i al

lnCTeaS@fklpﬂﬁ@ pethelaeit frgepess, l@?ﬁé’@ﬁl s gommiessop@nd dypercalsemiz. The
E

current %ﬁlﬁ%ll Jf@%&ﬁgtﬁf r%q%) rﬁas@fs%@%étlgﬁglg)ﬁflﬁ)?a@reqﬁerapy, which delays

skeletalr @eeafp] out daéd\Kot completely prevent them. In addition, not all patients respond to

this treatment. While a more effective treatment is desired, a further biological and molecular
dissection of this disease is required. Receptor activator of NF-kB (RANK) and its ligand
(RANKL, also known as TRANCE/ODF/OPGL) are essential mediators of osteoclastogenesis
and have been implicated in various diseases, which include rheumatoid arthritis,
osteoporosis, giant cell tumor of bone, Paget’s disease, metastatic breast and prostate cancer,
multiple myeloma, and familial expansile osteolysis. Osteoprotegerin (OPG, also known as
OCIF/TR]) is a soluble, decoy receptor that inhibits RANKL from binding to its cell surface
receptor RANK.

Knockout mouse models of RANKIL, RANK, and OPG have demonstrated an
essential role of these molecules in osteoclastogenesis (i.e., bone remodeling). The biological
importance of these molecules is underscored by the induction of severe osteoporosis by

targeted disruption of OPG and by the induction of osteopetrosis by targeted disruption of
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Knockout nouse nodels of RANKL, RANK, and OPG have
denonstrated an essential role of these nolecules in
W@3i0e084596t ogenesis (i.e., bone renodeling). TPET/US2006/023529

bi ol ogi cal inportance of these nolecules is

RANKEFH%QJeyS r&¥ioh YF PG UGS, rbs@éocﬁ@tv%%a@&{ ﬁf&@%%ﬂr%u@d to the
tar isruption of OPGand by the induction o

1elat1veo$tle of StmﬂéLso @P@ ar@xstrmdrodnmm&n@ of bcbrmmmowr arbwteratmns in

ere essi on of Thus,. ost eacl f.or mat |

this balgRSE AR b fusith st banbeiia FArS Ha BT lie et orss Rt Siiler t

RANKLhe. Hiéd, Qﬁ'@weﬂ‘lﬁﬂﬁﬁﬁorpﬁf ROEK NBES Q3ds Q@%n%s‘t@)?@&btﬂ{@henotype.
in this ballance may be a major cause of bon 0SS in

Both RA@HSr/ﬂ@ﬁdbANM JdomeC%ﬁXblhi@é ragsensp Af oﬁeoommmdmﬁng the essential

require fpté?ﬁ,e 1%915?] gtsgagsé eﬁ%%\p?x&l’?e M a%ﬁ' RANKL are

requ1remf61elﬁmﬂi bcbdee&ga’mg%ﬁé‘s@s aid estyeBcdndST %ell Id@%l@@hbﬁtg Additionally,
essential requirenent of these nolecules for

mice laglties TRAFOgerusi $-FasurarhthendiferB RInEH > IRANKL alsp edisplay an

oseond SR e B AR SRR O S380E T8 bR B sy
have défeSikGn BonEQ8sorptiod. Nehiy;- RBNKUD und t&mﬁodspﬁ'gll alssfieir cytoplasmic

di spl ay, an osteopetrotic phenotype; though these
s1gnahrrama}%uh¢$ ate thegeveprips sraters that regyladenqraial Borghpimeostasiy.

have defects in bone resorption. Thus, RANKL and RANK

il Bl bert i %mxmm 8118 Bofd femodeli

?ﬁg g%%%rngag fd%forgg%ﬁggkggbu ate norna(gﬁoﬁe ° HoCeing

and thitomee's casies-indThed behatdestimsdtiop ivedwe én md:reasedptnﬂt«ttmhséc activity

sugges g SO Tl LR AN ALaB R OB B Borte” B BES, b kplRT  Pesides the

involved§in€ OF RANK /R AKIYOP Y 1A WEREHSDsi8, ﬂéﬁérﬁ’ repdtsesu %&est a potentlal role
RANK/ RANKL/ OPG i n bone di seases and cancer. Besid

of thesg Fwl¢awlas|iv @Hﬁﬁl&@ﬁswm Khgugrif r@ﬂbgtlécg;@ﬁ@ﬁlléumor of bone,
Paget’ & Fgag%,l e[englpﬁﬁ{lﬁ I;eecgsg X s'iasngu% c}o rao%n'ﬁh elﬁrrlral{;l %§c§,n 1 of RANK).
Metast@tid bueadtiand pgosaat o@ﬁédrs havethe aibiligne anxl%dg @hd ghowlias @asiastases in

and fam | | al expanS| | e ost eol %ISI s (due to nmut ai.‘ g
bone cpysiRg GRealyaF Ipoapng) . Inverelastaiic nmréagvsealﬁa P08t Wpich the tumor

causes 91%&%@& o@éﬁ@la&@%er@glsla!nﬁyboﬁl@ de@%@&ﬁ)na%t&ﬁﬁv‘éﬁﬁmlstratlon of OPG

met ast ases | n bone causing osteolytic | esions
reducesmtumet-medistedubare destimetion detl spain rassoiviatdd whth bompcancer. Thus,

targetm@gtﬁg mﬁc f eaig'glgs Smt:tggrgl asl‘Hp yeon dd??%ggla%\é%e ugadugs %therapeutlc

strategy lﬂ&ﬁﬁhﬁf@dhﬁxtaﬁﬁédb@&% A&eduE i h%cﬁfb@ W#h NtadéOfidain@hbolic bone
wi th bone cancer. Thus, targeting the RANK si gnal

disorders. and ddispna nstrriegiesn de yorewnt dnpeniedt bend yleyrictigr dasaesiated with
metastagﬁe %pc% { '&r %I)ﬁcﬁﬁgl%y a cia@{ \9 ltﬂ (H'W@Q%@ dtotbgglg? ilgssb gaee needed.

truc on assocl ate cancer an
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di sorders. Additional strategies to prevent unwanted

bone destruction associated with nmetastatic cancers,
W@r0060883P4 | ons associate with or rel ated to boPET/USH96/023529

are needed. SUMVARY OF THE | NVENTI ON | n accordance with

the present i n\GUNVIVARY OFTHE IRBENYIQNUNds of the
structural FormuTa I, IT, IIT, or TV: Fornmula | where

Mn| a%c@irdah&t QA8 thé rp?éﬁ’eﬂ-t’ ﬁlveﬁ@ldnsaﬂé' pr@l/'ide@ lcOMbe@st cﬁlat‘he structural
when Xis N, nis or 3; Ris an alkyl of "1 to
Formuleds HoHLzr dWs R(1) is 2,4-did, 5-Ow; 2,4- dlCI,
3,4,5-tri-Owve; 2- d, 5 O, 2. Me, 5-Owe; 2,4-di-M;
ﬁ-le@ 5-0OWe, 2,4-did, 5-Ckt; R(2) is an alkyl of 1
0 2 carbon atons, and pharnaceutlcally accept abl e
sal'ts thereof. Formula Il where nis 2 or3; Ris an
al kyl of 1 to 3 carbon atons; R(2) is an alkyl of 1 to
2 carbon atons, and pharmaceutically acceptable salts
thereof.Fornmula Il where n is 2 or 3;R(M,
2,4-did, 5-Owe; 2,4-did; 3,4,5-tri-Qw hq{l
5-0Ove; 2-Me, 5- Owe; 2,4-di-Me; 2,4-diV
2,4-did, 5-CEt; R(2) is an al kyl 18
at ons, and pharnaceutlcglly accept

Formu

1t 2 carbon
ble salts thereof.

Formula IV where n is X9 RS A%y of 1 to 3
carbon atons; R(I) is 2,4-d 2,4-di d;
3,4,5-tri-0Owe o- ;o 2, 4-di - Me;
2, 4-di Me-5- CNb d N conpounds of this
|nvent|on may be use treatlng, preventing, or

i nhi bi ting beneNresor 't_'_(ﬁH,Z)npat hol ogi cal bone
resorption, oste t activity, osteoclastogenesis,

osteolytic | esions, or other pathologic conditions
Wi th associ ated bone | oss or destruction hi certain '
where enmmmmﬂrircmhé %&fp@bh&‘é{,mrewslgbalaawhpmﬁt isgf, mis 2 or 3; Risan

aist LTS B EORAS SO ERCNE SO SES 2 o1 5

OMe; 2(d) GXGDMEF; lel dl-Me 2,4~ dlMe 5 OMe 2,4-diCl, 5-OEt; R(2) is an alkyl of 1 to 2
am no) - 6- y-7- (3- - I-I-plpera2|nyl)

carbon@;qawpgl Pbambﬁ?F‘Htﬂallﬁ é%%?p%}ﬁ saftp thereodonpound 2 -

4-((2,4-Dicliloro-5-nmethoxyphenyl) am no)-7-(3-(4-
FormuRly! - 1- piperazinyl) _ o

pr opoxy) - 6- met hoxy- 3- qui nol i necarbonitrile; conpound 3

- 4-[(2,4- Dichloro-5-nmethoxyphenyl)

am no] - 6- net hoxy-7-[2-(4- methyl - I perazi nyl )

et hoxy] - 3-

R_U_TCHz)n

where n is 2 or3; R is an alkyl of 1 to 3 carbon atoms; R(2) is an alkyl of 1 to 2 carbon

atoms, and pharmaceutically acceptable salts thereof.
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qui nol i necarbonitrile; conpound 4 -
4-1 (2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 7-[ 2- (4- et hyl |
WO 2006/138590 PCT/US2006/023529
pi per azi nyl ) et hoxy] - 6- net hoxy- 3- qui nol i necarbonitrile;
Formulkaampound 5 - 4-[ (2, 4- D chl or o- 5-
nmet hoxyphenyl ) am no] - 6- met hoxy-7-[ (I - met hyl pi peridin-4
-yl ) met hoxy] - 3- qui nol i necarbonitrile; conpound 6 -
4-1(2, 4-Di chl or o- 5- net hoxyphenyl ) am no] - 6- met hoxy-
7-[2- (1 -nmet hyl pi peridi n-4-yl)ethoxy]-3<:qui nol i necarbon
itrile; conpound 7 - 4-[(2,4-
Di chl or o- 5- net hoxyphenyl ) am no] - 6-
yl pi peridi n-4- yl)propoxy] qui no ;

am no] -7-[ (I -ethyl pi ggyi di met hgyy] - 6- met hoxyqu
nol i ne-3-carbonitrile; Ce TR
4-[(2, 4-Di chl oro-5-net ho
(4- et hyl pi perazin-1yl
pr opoxy] qui nol 4 3-cC

- 4-[(2, 4- Oichl —(CH)
met hoxypheny -6-é%ﬁoxy-7-[(l-nethylpiperidin-4-
yl ) met hoxy] qui I ne-3- carbonitrile; conmpound 11 -
4-1 (2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- et hoxy-7-[ 3-

4- . . . :
where lé%%zy PhP p&ELAS A BrO¥x g1etiChol-Haarizo¥Mer Bofh o PMe: 2-Me, 5-
OMe; Loapois @, AdiMe4-OM2, 2;4D0iCH] DOBLHR(2) is an alkyl of 1 to 2 carbon atoms,
nmet hoxyphenyl ) am no] - 6- et hoxy-7-[ 3- ( 1- net hyl pi peri di n-
and pharmpacgusically a¢aeptabisesilis feerept. carbonitrile; conpound 13 -
4-[(2, 4- Di chl or o- 5- net hoxyphenyl ) am no] - 6- et hoxy- 7- [ 2-
Formula4y Met hyl -1 -pi perazinyl) et hoxy]
gui nol i ne-3-carbonitrile; conpound 14 -
4-1(2, 4-Di chl or o- 5-
met hoxyphenyl ) am no] - 6- et hoxy- 7-[ 2- (| - met hyl pi peri di n-
4-yl ) et hoxy] qui nol i ne-3- carbonitrile; conpound 15 -
4-1 (2, 4- D chl or o- 5- met hoxyphenyl ) am ng] - 6- met hoxy-7-[ 3

- (4-
propyl - | - pi perazi nyl ) propoxy] - 3- qui Roni trile;
-met hyl pi peri di n-

bonitrileN compound 10 -

compound 16 - 4-[ (2, 4-
di chl or ophenyl ) am no] - 6- met hoxy*"

4-yl ) met hoxy] - 3- qui ng i necar boni ~ conpound 17 -
6- met hoxy- 7-[ (| - met kyl prpet N met hoxy] - 4-
[(3,4,5-trinmet hoxyphenyl d] qui npl i ne-3-carbonitri
e; conpound 18 - 4-[(2-ch %

nmet hoxyphenyl ) ammno] - 62 met hoxy- 7N[ (| - et hyl pi peri di n-4

1e-i3-_.carbonitrile; conpound 19 -
6- met hoxy- 4- ox€¥§@nethylphenyl)anino]-?-[(lnet
hyl pi peri di n- nmet hoxy] qui nol i ne-3-carbonitrile;
compound 20 - 4-[ (2, 4-
di met hyl phenyl ) am no] - 6- met hoxy- 7-[ (| - met hyl pi peri di n-

where 14' i i )oggf t}?{(sy ;.tg gfkr}]f?lof 1% %_carbon atoms; R(1) is 2,4-diCl, 5-OMe; 2,4-diCl;
3,4,5-tri-OMeg; 2- Cl, 5-OMe; 2-Me, 5-OMe; 2,4-di-Me; 2,4-diMe-5-OMe, 2,4-diCl, 5-OEt.

The compounds of this invention may be used for treating, preventing, or inhibiting
bone resorption, pathological bone resorption, osteoclast activity, osteoclastogenesis,
osteolytic lesions, or other pathologic conditions with associated bone loss or destruction. In

certain embodiments the compounds are used as part of a pharmaceutical composition.
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carbonitrile; conpound 21 -
6- met hoxy- 4-[ (5- net hoxy- 2, 4- di net hyl phenyl )am no] - 7-[ (

WO p@wbhgdspe peri di n- 4-yl) net hoxy] PCT/US2006/023529
qU|noI|ne 3-carbonitrile; conpound 22 -

@&ﬁc ‘Eo&?@ﬁﬂl&r 8f ®e invention include; compound 1 - 4-((2,4-Dichloro-5-
hoxyph yl') am no] - 6- net hoxy-7-[ (I - eridin-4-

methoxypl)anyt)h oxy] CRUMINO)- 6@@1@&’4‘-%(\4-mm}éﬂ1-@1m azmyB propoxy)-3-

T

ethyl- 14'p e&zﬁmﬂ) ?fﬂp@k?)’ - Sni B gx(g?tﬁ{mﬁﬂuﬁécaﬁdﬁnﬂﬁle‘ ;6 oBRipdany -3 - 4-[(2,4-

chhlorpr g@ )ﬁyﬁmw )n@mm@c@rm&mxm%-[%@ﬂ tmetBylchninsrsinte gethoxy]-3-
qumohﬁ&?.{boﬁﬁ% g’g&ﬁﬁ@ﬁﬁu £p) z@%s éh?&o%e-fi%{ﬂo@(ﬁgl( %g@ﬁh{hcﬁ-aﬁ[?@l -ethyl-

enen O any o

1-plper@ﬁﬁﬁMhd}dyM-1d6th6iy-b&}ﬂ11ﬁtﬁ1ﬁle¢dﬁbon'fhﬂe usem@buiidhé -wbf@,4-Bichloro-5-
sed in conjunction wth thg@term

methoxmw})wwé*% mithore (ke ipeitinth¥Desheryl-dat i on
qu1nol1ﬂ@c)ér%ﬁgﬂlgf o&ﬁnn%oﬁﬂ% Ly ['@4%@@0&95%&}1@{’5}1)%41 C}B‘qlngiﬂg]-g—rmethoxy-

I'east one,
7-[2- (1nmthylpipandmﬂféyl)et]imey]tﬂsqumbhmdcerbbartnie‘ or' compodml c¥ ai-nms4-[(2,4-

Dichlospgs-HEfigr PR DRB AR ELoBRY S 31 T HEYReEE: v ar e

yl)propH%%]Hﬁinan@Z-‘é%fb%hﬂﬁle al thapahd e dispbaspidisyrPethdxphenyl)
definition that refers to only al ternatives and

amino]“7aft&fedrylpip@idiert- xlh}l@tbmsy} -G-mathorpguinakiee-Feedeniles compound 9 -
B L L S

yl)propumﬂqﬁﬁlbn@@ly, oaﬂwaﬁﬁre,, that th@pe@idi | eth descri pA{@m-Bihloro-5-
t he SBeCIfIC exanples, while indicating specifi

methoxyph@iaeod- %?th@?ﬁéﬁ[Hv@ﬁ&lliymﬁper&awgm}@ﬁhwlﬁagmﬁfle-3-
carbonlltlhlgiuStcBl%%)b&m 97! Y4 [22 NG5icNidFd-84Seth cgpe i n?Lg -ethoxy-7-[3-(4-

ficatrons wWithin the spirit an
ethylp1permn{1+yd)pm@d;dy]qmncdm-hpq;rhommm't o compsend Ki2 F edt[2pt-Dielloro-5-

methorgpheR TR IARARRES T o PN DB Uk AP FoBP Ry (A B >

carbomfnlﬂ% PLERBHinEASCI f4L[‘@mmahl@ﬁd5%&hbi‘§¥h@ﬂﬁ%1ﬁ1‘ﬁof BrektRRy-7-[2-(4-
enDnstrate certaln asgﬁcts of the present i nvention.

methyl-thgipetaviasb ethox yiayinpbnddcadeniiilger sogmgupy Hef et-e@etDidhloro-5-

BN SR R e
carbonif€lei sompougd riss- WA, @Dl%ﬁgﬁmeﬁh@{yphé@h)amm@]kmwoxyﬂ [3-(4-

ost eocl ast ogenesis. (FIG |A). The structure of e
propyl-4 IBP@WM}HIHB@%’]&GMWW% %‘HHF{ i | e CQRPY (H] G- H@s4

dlchlor!c):lgﬁn%ﬁ%; |6Sm¥‘tﬁf)§y Il?n.!; @tﬁy% ﬁé‘ld’iﬁ lﬁ’fh@tth§§y](-§~ x 104

and st (10 ng/ M) or
quinolihvkd@Bfenitrile; compound 17 - 6-methoxy-7- [(1—methy1p1per1d1n—4 -y)methoxy]-4-

[(3,4,5-trimethoxyphenyl)amino]quinoline-3-carbonitrile; compound 18 - 4-[(2-chloro-5-
methoxyphenyl)amino]-6-methoxy-7-[(1-methylpiperidin-4-yl)methoxy]quinoline-3-
carbonitrile;  compound 19 - 6-methoxy-4-[(5-methoxy-2-methylphenyl)amino]-7-[(1-
methylpiperidin-4-yl) methoxy]quinoline-3-carbonitrile; compound 20 - 4-[(24-
dimethylphenyl)amino]-6-methoxy-7-[(1-methylpiperidin-4-yl)methoxy]quinoline-3-
carbonitrile; compound 21 - 6-methoxy-4-[(5-methoxy-2,4-dimethylphenyl)amino]-7-[(1-
methylpiperidin-4-yl)methoxy]quinoline-3-carbonitrile; compound 22 - 4-[(2,4-dichloro-5-
ethoxyphenyl)amino]-6-methoxy-7-[(1-methylpiperidin-4-yl)methoxy]quinoline-3-
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and RANKL (100 ng/m ), in quadruplets wth indicated
concentrations of SKI606. M CSF was repl eni shed on day
w@2006284530 wer e fixed and stained for TRAP on degT/U52066/023529
using a TRAP staining kit from Sigma-Aldrich (St.
carbonitrQéH 3nd annéfeh@ealﬂy%o@@iaeles BRIV theBedTe PR SEMant | srgbdHiments a
thr'ee experinents. "Shown are E)oto gr aphs of
preferredeqorgmend it ¢mnpcfuulé [1asA-{(Rdrbich r@thm@themphpméh@mn)stﬁ-methoxy-
using a J10x ectlve ens A 2B. BMWM cells
7-(3-(4m nldpltpSra @’éorfoﬁ‘y};\ tquﬁgllalg%éulﬁ BERHE ranner . (FIG
2A) BM cells were plated in 48 well plates (2 x 104
gehd sdowRinplated khef @mir gtied ot t doniosition( descrigéd herein can be
M CSF and RANKL (300 ng/m) in quadruplets for .
implemenigil seithagsiechiosiny ofean methogh s ompesition dessib ek asis.
M CSF was repl eni shed on day 3. Cells were fixed and
' fleAeRh"Qomprising”
E}l?'ll?eegf Q% BA‘% ¥Vg1t§ﬁ ﬁ?ﬁi_olg%gﬁﬁm@go ith fieHeltn*domprising
in the slamn amdi(mr ﬁ‘w qseeﬁicaﬁwrv enayf mednr Eencg’X per itnieril®. consistent with the
tographs are of represeptative fields fromthe
meaning; |°$f‘éti‘ee9¥tm?rleeataﬁ)é’ﬁ§t§n&s |aH§ e BRI | ens.
Fi gures 3A-3B. MDA-MB-435 cells stinmulate

RE %Gld?sthé’g@rﬁ?sb@ InNthBAERA - 1€ 1&Ed k¢ mdafr!“@nd/BA) unless explicitly
RAW264. 7 cells (500 cells/well; 8 wells per treatnent)

indicatedetoerefsir eto @ttematl% ady lor Hiepaltesnafive tar £35lugisie) §1tmugh the
i ndi_cat a b »( FI G
dlSClos‘gﬁ)Su i% ‘?g%% i]f fé%t %Pye%gere 8§a§e%§§B bed above.
RAW264. 7 cells (750 ceI Is/well; 8 wells per treatnent)

Oedr bl ek, éatitres and iatiomnes Krﬁdieq)résentriri\/aﬁidVBNABBe(aIme apparent
i ndi cat ed, concentratjons for da . The culture
from the o e NS A AR IOnT A OHT B PRérotBOs Eia o BB Getiled
descnpﬁﬁﬁ‘hﬁﬁ g s?é&ﬁé EQRpptd %11@'11&11’1&2&9@ (s?émﬁé—@rﬁb&hmms ofP8¢ Brvention,

own I s epr esentative of five exper| nents. )
are glvﬂn Myo*gaﬁplﬁslluﬂteuom onbyp rsewentasioily ehdriges dud fpashifications within the

erent .tr.eat ments..usin 10x 0 ct S
spiit afl gfecoLyhe ARTOrBRNADH ToshIG: PO Bo s EUsd B img ang from eis
demﬂe@§&@ﬁ§ﬁ@§togene5|s in RAW264. 7. (FIG 4A) RAM264 7
s (500 cells/well; 8 wells per treatnment) were
plated I n96 wel | plates wi th MDA- MD-435 (800
cells/well) cells at indicated densities and incubated
for 5 days in the presence of increasing doses of
SKI 606. (FIG 4B) RAWG64.7 cells (750 cells/well; 8
well's per treatnent) were plated in 96 well plates in
10% condi tioned nedia from MDA-MB-435 for 5 days. The
cultures were fixed and stained for TRAP on day five,
using a
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TRAP staining kit from Sigma-Aldrich (St. Louis, M.

Data shown is representative of five experinents.
woe@ansssIbA- 5C. SKI 606 significantly decr easesPCTB2006/023529

grom h and osteolytic lesions. Mce were divided into

3 treatmeng PWESCR’IPPKFN'@FWFEMMN@E3 days

after tibi njection o cells of
L/
SHLER AR ARNEHE B SPANRAOROH i, et

further deinendtiatn sertfin hepavty diythZqrestat (nehton r dhiednugition may be better

oG e et e i e b g el
descnpﬂuﬁi @%@Qﬁk%&bodﬂﬁéﬂ%ﬁre%&ﬂ%f&ﬂ ected hind leg of the

ni mal Areas of lysis were estlmated
fromdlgltal X—ra i mages; N H Scion program was us

FigurentdrkC.aS&d60f ista pptaat ishibiloy of ostepdagogeangsis. (FIG lA) The

structurfelog?lgl % ngaﬁ he : atj g‘ﬁ?ghﬂﬁ c%&%aﬁ%ﬂgl@ﬁ%&é@? gﬁ’ﬁsﬁﬁ ﬁﬁ/h\?cl c'eﬁs were

plated 1ﬁ|48®¢elﬁpldte§@§|l©ﬂ téladvéll) aEE)'Eﬁmu&m&i wah @B S.()aighﬁlj or M-CSF
t he presence of multinucl eated osteoc| asts

and RA%EI%L 190 pgimly rrEpdEpleis VR iRdicated GARCSREARLNA qi“rﬁ‘ﬂ@ﬁ% M-CSF
was rep tlsheh'%ﬁ'd% 3Maells Eﬁ&é’ §§d %‘fd;) Qine ﬂrﬁiﬁ@AP 'ogﬂfag ifRRNkdide a TRAP

6T sases t Ghor steolytic lesions. X-ra
staining kit Gem Bipten- Ahkleh (St L’&ﬁxde&) a(ﬂ@r IChDetatshown ismapresestative of

14-d | Af [
three. cfpfrinikenSBI™E HES JUIRISBAPSr BESP FieBlE a6 £ P R ffernt

treatmeg@\(fgg% aOfOXVcﬁﬁé&lkrgle(nQ 5% Met hocel / 0. 4% Tween i n PBS)
(F “‘mce treated with 150 ng/kg (FIG 6B) or

Zoneda FIG 6C) . DESCRI PTI ON OF | LLUSTRATI VE
RIS BMVnepllsapmond e SKI6Q5 Bomtimeudapsndenaanger. (FIG.

2A) Blgflﬁ% ceelﬁI \%}8 %la?é(dcltéﬁh% \B%Pﬁlﬁﬁeé I(% F{ébe ?ﬁ?s@%ﬁ%gggﬁ:—treated with M-CSF

osSit1 on
(10 ng,}ihﬁ$@>:f!M&dSl§Sagdt]ﬁhﬁNmS i(llf(m hgmly é&s eupdiuplets fel @dicated times, then
acilitate two ce es, the osteobl asts
et it BB ot Eoee it sl o dealaaae o] fnd stained

for TRAP gnidﬁ tﬁQf@ o&gﬁ@’ a ¢R! §tﬂnlhg%tk¥?61}{ HANAIEQHEY. 8L JRE MO). (FIG.

capam egra sorb) bone. In certain
2B) quzasmlogs cqolrescmntivet pﬁ tlre¢ hEpfa(bem’Cfpt iPbotogespbs prd oﬁ representative

def d d f
feds S5 16 iSRGt BbE  BORBEYIS AT Ty recul 1o in an

i ncreased risk for pathol ogi c bone fractures, bone

m@glﬁ‘es N8Bl oobd-RBWsEselloRtiMathte osteoclastogenesis in RAW264.7
er cal cem a. Enbodi nents_ of the present inveqntion
cells. (1%%}

34e BAYVREAS wHa (e¥hpdisiwalbis welly per eatingef) were plated in 96
well plates with MDA-MD-435 cells at indicated densities and incubated for 5 days. (FIG.

3B) Conditioned media was prepared as described above. RAW264.7 cells (750 cells/well; 8
wells per treatment) incubated with conditioned media from MDA-MB-435 at indicated
concentrations for 5 days. The cultures were fixed and stained for TRAP on day five, using a
TRAP staining kit from Sigma-Aldrich (St. Louis, MO). Data shown is representative of five
experiments. Photographs are of representative fields from the different treatments using a

10x objective lens. .

Figures 4A-4B. SKI606 inhibits MDA-MB-435 stimulated osteoclastogenesis in
RAW264.7. (FIG. 4A) RAW264.7 cells (500 cells/well; 8 wells per treatment) were plated in
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osteolytic | esions, bone-resorbing di seases or bone
resorption related to a pathol ogic condition,

w@ewenadshy i ncluding, but not limted to osteopCr/US1086/023529
arthritis, rheumatoid arthritis, cancer netastases to

96 welltﬂlﬁe?%‘ﬁ Mﬁ%nﬁlmﬂ99 €200 M@We@l?'c@l%ﬁndfé%@ QleMditi€s and incubated
I'esions with orthopedic inplants, Paget's disease, and

for 5 ddysria thopesewss of ilawretsing d%ehyﬁgm@ﬂﬁat RiGoHB) RAW264.7 cells (750

cells/wejf gé@%l‘i‘sggﬁ lézi/tl%ecﬁ gxgeec-g Slg{eg an gg P”ellcpit Sﬁﬂlgléﬁf g?ndl{%ne% mécﬁa from

MDA-MBABFEbLf § dhysC arHeasul tufds ek Pliged MRl PiTBed foR MRAT 6h day five, using a
carci nonmm, %ead and neck cancers, and cervi cal

TRAP seinisizrkainiom Aigima-dddichcGhdiauis MO). nBpiadhowh it reprasenfaiive of five
ted to adjuvant-, collagen-, bacterial- and
eXpemAe E I gen-induced arthritis, particularly rheumatoid
arthrl tis. Osteolytic lesions include, but are not
Figurte§A5C. agK 06t si1gmﬁmnt1§mbmreymhmbogl@my ahd osteolytic lesions.

) (lesign | osarcoma - rade, gL 0s
Mice "‘feé‘?/vdg‘fl%%ﬂjemt‘b n EeqtEent §LOugs- Sﬂfﬁ%ﬁw évaa. &@é@f 5b<?%wfter tibial
1nJectlohqur5 of ng\}i]@ﬁbﬁﬁwﬁ”&l@%f cémeldr&m Qgga,of veh1cle (0.5%

chond r onyxol roma, chondrosarcons, ordomm, clear
Methocekd.#chweririnPRD0 M) meAp 606 mabehides m&@uim@n’u}bns of 10 mg/kg

some RSP SB SEERTRESLY kPl R Gl PR B o

tumor Was e niktdsds! Ry & eiglenhinRee@ 18y - #efphh6PAbil-ifected hind leg of
granul oma, epithelioid hemangi oendot hel i oma, ew

the sameanimaln GHGHER: Aresst oflyss avsue cgynaed Aogn figital X-rayglmages NIH
f I f [ eac

Scion Jﬂééy ?E{ 04GR ’coI ﬁg%sﬁ ?rl‘éé{ t%g r‘%fgf‘e{saanldolkgé ?eu %’Dt}, Ldi¥Rate the ratio of

pixels 1gr1§xﬂ¢1 Izmmﬁ/tph)CElSﬁr tiloinaréan (RIGe SCh ché dambi-aijectal tibinomas, fixed and

.hepangi oma, henangi oper i gyt hlg de sur e
decalcif] Boghy ﬁ%‘P SR PRI BRI a%‘ﬂﬁwla%fss? ppieglasts (>3
nuclei) 85hE IRMC A Bing K ﬁ'ﬁﬁ%ﬁ?ﬁ&'%ﬂﬁéﬂ sHifdugy, M@)} at ed

ost eosar comma, Juxtacor cal chondroma, | eukem a,

mal i gnant fibrous hystiocytom, nelorheostosis,
Figures 6A+aC.bBKIGN6 &;gnﬁeacntlyré@p@gmttumk Beorvaly and weteplytic lesions.

X-ray 1?%1%%5 %V%%el Faklallét% 8§ (ﬂlgg n,g[ernﬁlﬁﬁ%%%gt d Blrs ttelt-ﬁledrr;r 1%&:?}313 After 9

weeks, 888l Xirgpisages Sdreohkdr ofthe obntind Igﬁ)upnﬁﬁatbtbd}@ihl ofal gavage of vehicle
nonossi %SS%Ff i broma (fibrous cortical

| ynpho
(0.5% MERBERID 4% oveees 1h EHAFIG Ao BYise o w0 Lbwéfis GAG: OB) or

Zomedé’ 1%08 ?ndr omat osi s (hnoce), osteofibrous dyspl asi a,
teol d” ost eonm, osteonm, osteonyelitis, ost eopat hi a
st riata, ost eop0| kil osis, osteosar cona, paget S
i PDESE ON Q ] A

/; ‘- DS & B3
peri ost eal ost eosar coma p| grrent ed vi | | onodul ar '
$yving bonestisspo st cont1pa<gsiy keis@repberashed by the process of resorption and

deposition of calcium minerals. This process, described as, the absorption-resorption cycle, is
facilitated by two cell types, the osteoblasts and the osteoclasts. The osteoclast is a
multinucleated cell and is the only cell in the body known to have the capacity to degrade (or
resorb) bone. In certain pathological conditions the absorption-resorption cycle is defective
resulting in the degradation of bone. The degradation of bone typically results in an increased

risk for pathologic bone fractures, bone pain, spinal cord compression and hypercalcemia.
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schwannoma of bone, small cell osteosarcoma, solitary
bone cyst, solitary fibrous tunor, solitary nyel oma
W@ ploagssseyt oma) , subchondral cyst, synovi al PCT/US2006/023529
chondronmat osi s, telangectatic osteosarcona, "Tug"
IESY RN Bents BEIR R@?&’s%ﬁﬁinvéﬂtﬂﬁﬂﬁ&luﬂ@f@ﬂhds @hd WBinGasTRER for treating
bone cystl. RELATED KI NASE | NHI Bl TORS I n
osteolytie cbsmmbom-nehorbm@ giseasentori hoetEwPETe rplptsdi theh pathologic

condltl?rh{gggrg ?ﬂlg(a]il n% ngf: fl tg‘(ﬁ:ﬁ}: 8§t o?%gl d a{tﬁﬁﬁg \%}% %oﬁlsarthntls,

cancer Metd3tak&s t8 thé bdie, Boméscaaﬁerahypércakfeni;at@te&blﬁﬂ:ﬂbﬁmsawm‘mahopedlc
is 2 4-di O, 5-0ve; 2,4-did; 3,4,5-tri-QOWe;

1mp1an@;( Pe)xgt's @]ggase,zangaong _lqgs/@ssogla@ddwlﬂwhypqpqra@ymd@ng\y@presentatlve

ca.ncers:2 ’1r€'c'119de bu& axgah t Iﬁlﬁ edI ¥o f“% kééhcé}f % e cq‘}l@&b Ofblon cancer,
1 8F BRarmaceut] ca y accept

endométhe]l’ ean‘cer Sﬁ&lﬂpfel myelomapweras cell datvdndnmy dtdad amdi mek uchecers, and

cervica ﬁ@rﬁlgl)%gwg ﬁ%&twgticycqnd(tg)né erl]q],g{qa )lpflt prgeriﬂtg %@{&5 tq %ﬁ;uvant— collagen-,
r

acteneﬂ ?x?@)éﬁﬁ% %ﬁﬁﬂregoié{hﬂln@tg ﬁ%&ﬁ@%&éﬁ}; H?eug{r%tﬁ%r%;éﬁﬂgt(@ Osteoly‘uc lesions

1ncludeebhlyzire hot hmped aza&uyrla)ltmoma aneurysmal bone cyst (163101’1) angiosarcoma —

high gI%dopo sgrrcoaac—hfqy%/ a,od%nh%]r%lo neﬁgrﬁ %?ullc er sed;1sease I‘OWI? tL:lgmor of
hyperpﬁﬁﬂﬁﬁ}ldi@m”m BoRrobldstmit-  BRInaYdmybeadd peﬁ%hﬁl\/' ) chondrosarcoma,

et oxy] 3- qU|noI|necarbon|tr|Ie conpound 4

chordomay ( elear Dicelhl hendyosasedvany preamontionsl n@}trame[dzllm- epsigaspreoma,
degenelbaltwe Oéllntn )(/iﬂ esinoglastl h%bxromg qddellpr?gfflsa}] erggcrh%)l lary stexilosm with
malign@rﬁnpﬁbrﬂds 5hrst16c3[t<61ﬂa,4 &chbrhd}bma,S eosinophilic ~granuloma, epithelioid

hoxyphenyl ) am no] - 6- net hoxy-7-[ (I - met hyl pi peridin-4
hemang19@1) GI%BW] e‘ﬁmgqﬁﬁa%m% Oiagft{a}o§$e@us E%fﬁ?)sﬁ{ﬁ‘?ﬁi% ibrosarcoma,
ﬁbrous4d)% %ﬁi 4 lﬂoﬁhl 5&1& %11?{{ ala ﬁ)n{{ﬁt RROE; granulocytic

? plper et U|noI|neca bon
sarcomat mi bege, chmﬂcasﬂds 7syndr4>n{e( memangloma hemanglopencytoma high-grade

hl or o- met h -7-13-(1 -met h
surface, pRS P DO PIORERY S ol oSO B BOHLp e assscous
well- dlﬁf&ﬁﬁe@ &teosdrebind; 4uidaédition] OcondRd X Yeakemid, )mahgnant fibrous

am no] -7-[ (| -ethyl pi peridin-4-yl)met hoxy] - 6- met hoxyqui
hystiocgiteiniag @1630 apshesis, tagtastaticclypsd gapen metastafic kidney cancer, metastatic

lung canf.1 Zf[ ﬁ%tatéﬁ gvpcls?gtg carhc W&QQ%@Y«JOAQQ&H&]m&tlﬁfer}ﬁ§é401¥1a,[ I%yosms

erazi

osmﬁcaﬂsonél&yﬁbmnmbf beneS i badpkin iymphohoypouoskifithg fibroma (fibrous
4- Di chl or o- 5-

cortlcalnéqf%)q%Mpy%rﬁsﬁ:@})lagtog{a} p%wh?ncir@{nan%stt?qcyp?ﬂrﬁlgﬁo&sr(hmoce),

) ] li t 0
g 1| LT i, SRS St S Sy, o

osteopqililosas, onuepsap@mm pagedt sﬁhgemeopmyt}admsmsam@na perlosteal chondroma,

penosteeﬁ ost(e)gsla.trcrolnllae p ne%?e% V1ﬂonoduf'ar[ gyﬂovﬂ;D| C{)]cl)s - paget S sarcoma,

schwannoma of bone, small cell osteosarcoma, solitary bone cyst, solitary fibrous tumor,
solitary myeloma (plasmacytoma), subchondral cyst, synovial chondromatosis, telangectatic

osteosarcoma, "Tug" lesions — metaphyseal fibrous defect, or unicameral bone cyst
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met hoxyphenyl ) am no] - 6- et hoxy-7-[3- (Il -netl iyl pi peridin
-4-yl ) propoxy] qui nol ne-3- carbonitrile; conmpound 13 -
Wd 20062385901 chl or o- 5- net hoxyphenyl ) am no] - 6- et hBR/UF200&2023529
(4- nethyl-1-piperazinyl)ethoxy] qui nol i ne-3
I SRCIRELATEDRE KINASFOINKFIRITORS - [ ( 2, 4- Di chl or o- 5-
nmet hoxyphenyl ) am no] - 6- et hoxy-7-[ 2- (I - met hyl pi peri di n-
4n ycy@tlmgoey it the present InvanioR etk tpibVied eQNPAMAI ofahe structural
4-1(2, 4- Di chl or o- 5- net hoxyphenyl ) am no] - 6- met hoxy-7-[ 3
formula E:4_
propyl -1 - pi perazi nyl ) propoxy] - 3- qui nol i necarbonitrile;
compound 16 - 4-[ (2, 4-
di chl or ophenyl ) am no] - 6- met hoxy- 7-[ (| - met hyl pi peri di n-
4-yl)metlioxy]-3- quinolinecarbonitrile; conpound 17 -
6- met hoxy-7-[ (I - met hyl pi peri di n- 4 et hoxy] - 4-
[(3,4,5-trinmethoxyphenyl)am no]q ne=3-carbonitril
e; conpound 18 - 4-[(2-chloro-5-
met hoxyphenyl ) am no] - 6- met hoky
- met hyl pi peri di n-4; yl') met hoxy] qui nol i ne- 3-
carbonitrile; conPé ) N
6- met hoxy-4-[ (5- net ho et | 1yl phenyl )am no] -7-[ (I nme

t hyl pi peridin- 4-yl) nol i ne-3
-carbonitri]e; co 2,4-

di met hyl phgnyl )\am no [ (]

- met hyRpiper i di g2=¢Hret | i oxy] qui nol i ne- 3-

carbonitrilNe;_¢onpound 21 -

6- met hoxy- 4-[ (5- net hoxy- 2, 4- di net hyl phenyl )am no] - 7-[ (

| met hyl pi peri di n-

4-yl ) met hoxy] qui nol i ne-3-carbonitrile; conpound 22 -

4- (2, 4-di chl or o- 5- ‘

et hoxyphenyl ) am no] - 6- met hoxy-7-[ (| - met hyl pi peri dm 4-y
where 1 jsnst inépept fomnbB) ReiN, CHy povideditha; wizandX is N, nis 2 or 3; Ris an

I cally eptabl.e sal t her eaf . € . .
i ofAEERGHLA SRR, RFCRAPUTRIS B! HELERS . Mooy 2 1. 5
OMe; 2aNk| 5-@Mt] 214-diM&\ehiNIg5-Ole] DBIdICTE, ISDQEL; R(2) is an alkyl of 1 to 2
ost eocl ast ggenesi s or bone loss. In a preferred
carbon glogisqAien PhapBacsghemlrgseridtle salisdhaieofhart of a

phar maceuti cal conmposition. In a preferred enbodi nent,
8RR M mboundy of U Arvishd RlckiR: MRb NYl4) (2,4-Dichloro-5-
agino)-6?%§?%qx§-7-(3-(4-nE?kéé-l -p?%é%ggﬁnyf%«z4IMCMOK)5
methoxpplagmyky) -  3-apinnpb-inmtloarybb [-(4-inlethyl-$ -niperetzinyl) Propoxy)-3-
. .1 nhibbi ti.ng osteocl 0genes) s. bqne | oss. .
quinolingletbuiril ccgﬂpg?“‘é‘? eﬁ;%ﬁ@é’@&ﬁ‘g aArgePRvERhend) i apaigo)-7-(3-(4-
ethyl-14 pp&SUs/M) gfc@@ﬁ}r)%de@@-@ﬁﬁbl@ne@ﬁt_’b@ﬁit%ﬁ a&@bbtnd 3 - 4-[(2,4-
_ | actic, carboxylic, citric, cinnamc, tartaric,
chhlorgtﬁ:@ieﬂyogyplie@ﬁ]ar iaginqyel-siethox et @nide , mesndtd Hiiperaziayl) ¢ ethoxy]-3-
ol G RE QR o0 G, 4 Ny Eh0c I.C.= hydr obrom .
i B OB Y000 B UGS it
1 -piperanie?)_ﬂ)ﬂﬁlm_sﬁyﬂ banéthox e hpiedintdathvnitrild; obstap@md! § 0aL[€2 4-Dichloro-5-
methoxic’fpal‘leln% allnfrio] -6-methoxy-7-[(1-methylpiperidin-4-yl)methoxy]-3-
quinolinecarbonitrile; compound 6 - 4-[(2,4-Dichloro-5-methoxyphenyl)amino}-6-methoxy-
7-[2-(1-methylpiperidin-4-yl)ethoxy]-3-quinolinecarbonitrile; compound 7 - 4-[(2,4-
Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[3-(1-methylpiperidin-4-
yDpropoxy]quinoline-3-carbonitrile;  compound 8 - 4-[(2,4—Dich10ro-5-methoxyphenyl)
amino]-7-[(1-ethylpiperidin-4-yl)methoxy]-6-methoxyquinoline-3-carbonitrile; compound 9 -
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benzoic, and simlarly known acceptabl e acids. The term

"alkyl" refers to the radical of saturated aliphatic
w@e@df38596 ncl udi ng strai ghtchain al kyl groups, PCT/US2006/023529

branched- chai n al kyl groups, cycloal kyl (alicyclic)

4-[(2, 4%@141% sqh&xbxﬁmeﬁmawhsfereﬁﬁixw oy (4-BEDYREperaial 1-

cycl oal kyl substituted a roups. In a preferred
ylproperistspinedine-3-carenitileht chal qqmmoub anch@d chai n41.502k‘krD10h10r0 -5-

methond B FE o600 ARy bl S-S ERR g -

carbonitfilef apRhigoangalt -i a{RaRDichldrass-methoRyplRYgiato]-6-ethoxy-7-[3-(4-
i nj ectjon; infusion; Ii posone- nedi at ed de

ethylpipesprisal- yl)n@@axy]qamahne 62@@?‘%@% €5 uFogad ; l%re%(ﬁ@sdaplchloro >-

metho%g&%qﬁ%@[ 6- eﬁlto& ﬁc(ﬁl -me 9flﬂ) nﬁehrdﬂ{ 4= gﬁ)'ﬁf;op%gg q\gﬁfo}'me R

ai'n c ency ovi onpound
carbonidfilet hi ®nipovedtilon 4-{(2l,%Dm‘lﬁreﬁr—mdthbhgiheayl()mmmoﬂ}ﬁdaﬂ&fxyﬂ [2-(4-

the invention is in.the formof a unit d
methyl hpipegs U egiom auiotioe-sahiele: " cqpannued %&%‘g%ﬁhlm S
1nethmafy?g%%g)’a§&1ﬁ%p55.emf§&?O[z%}%e& Ik eqilfaﬁled el oyﬁ%@ﬂge aLn

to 30
carbonitlep overdpaind Me - i4al(@ it Dishloré- ﬁeheth@mhaﬂlyl)amahm]e@ -eetltbxy-7-[3-(4-

provy 4 RS S P abatf bt " RSB Lol | v
dlchlorf)ﬁlﬁéfﬁflﬁﬁﬁ‘ﬁcﬂl@m'éﬁloks)ﬂlﬁ@ nﬁ@hﬁﬁp@n@lﬁm?}%‘lﬂ@ﬂl@ﬁy}-m

present 1 nvention. COTTpOUﬂ S esent

quinolinesagharitsite;c anolbpmaminﬂﬁu s thenelbosy-at[(yymsth pmdq@ﬂ m&hoxy} ~4-

[(3,4,5-‘%13%@’%10&(?@5 gl)gltnll qg%ﬂéﬁﬁes?tcé{%o%ltr?g(:h ?&%gﬁﬁﬁ] ay r-%hloro -5-

methoxypHahyyantihOP6-etRoxy37-[( Qnéth?lpi‘pi:ﬁdﬁl-d@dbmetmﬁ&]cpﬁndmmﬂq
over weeks, n&nt hs or_ years. The effective amun
carbonifdlegiet ORMRMABS e lly orﬁems%h0§m4rn(5-m¢thw ?amethyllrthewlpammol -7-0-

methyl@%p%ﬂﬂﬁ ? @Bpeﬁ% Q% éa%dﬁl et he GoImAYRd. 2N 4.1(2,4-

I'n cou routln y perform enpirical
d1methy]qjhenylbaymne]s6snettbox&e?«éflmnn‘éytphfmridnmaqdmth%ydx{umdime -3-

I SO BTN

methylﬁﬁdeﬁtiﬁla‘h yl)fﬂeﬁ{ox‘itﬁtﬁ*ﬁolfﬁé% EQPRAENES @mpofd i22vent[(®a-dichloro-5-
fornul ated with conventional excipients, such :

ethoxynlsena'l)ﬁmmcé r6-mgtheixgi hi(bandbylpipeadarnt- yl)@ethorm]élﬂmoane--%-
i or additive, or a
carbordggir%r f’é‘?gﬂaﬁ%{%c%:dgr@réﬁ% rh&%gt%ggega 2 ?lelge:% g le a diluent, an
aerosol, a topical carrier, an aqueous solution, a
ﬂdmawmqmmds of this veatiomnmylbedised fod msatin'ghmne]amaﬁim, preventing,
ion

. ..j;ay be a A.carrier in this inv
or nhiGigbg AR B oS rOT R L6Sin B AP R EE DO ERF f compounds are
used aPp&ERFEDHaANAIRIISal composition. In a preferred embodiment, compound 1 - 4-
((2,4-Dichloro-5-methoxyphenyl) amino)-6-methoxy-7-(3-(4-methyl-1-piperazinyl) propoxy)-

3-quinolinecarbonitrile is used in inhibiting osteoclastogenesis or bone loss.

Pharmaceutically acceptable salts are those derived from such organic and inorganic
acids as: acetic, lactic, carboxylic, citric, cinnamic, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, oxalic, propionic, hydrochloric, hydrobromic, phosphoric, nitric,
sulfuric, glycolic, pyruvic, methanesulfonic, ethanesulfonic, toluenesulfonic, salicylic,

benzoic, and similarly known acceptable acids.
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such as phosphate buffered saline solution, acetate
buffered saline solution, water, enulsions such as an
WoRIbMaE5e0 erul sion or a triglyceride enul si onNPCT/ER2006/623529
types of wetting agents, tablets, coated tablets
TR 'GARTULESrs tYWIRNraRIcAY bfl@dureted dliph&tic grolps; aldluding straight-
_such conpounds woul d be provided to a subject b
chain allsyli \geoups; rbraidhedrchain elivk i goups, Toysleakyly ,(aly‘ru@lw% groups, alkyl
. rier ontain exgipi S . S i K,
substitefGf ORI Bty B8 By SHERiERA SAGE daotlle: L o proforred

embodihidh€ a veggttabli#n foatBahe®ichsin fJkyihasod oglfpwet sarbéie atoms in its
specific carrier would need to be sel ected based upon

backborthe desired method of delivery, for exanple, phosphate
buffered saline (PBS) could be used for intravenous or

§¥el .{}uﬂéﬁlrﬁ%}gf)é{ p?dee%iW&ﬁpli rél@stiénal,ci'hﬁﬁﬁ@ﬁtoﬁéai;\{ﬁt‘?amuscular

ol ntments or s*may be “used for topical delivery.
or intraVéreous dnjectivrg Sinfifsicnk dippscesentediatededdivery; nepicdbenasal; anal; vaginal,

. delivered together wth suitable diluen .
sublingiile SERUGES J@gl,sﬁ%ra}aﬁmtfe%@a G f pHENeTvery | ppder to obtain
consistéHe¢/ i ro%ﬁﬁgﬂfe daidthd lof tHi§ RALEIM it & prfeBé@ Rtdt @R oRbodiY of the

osteolytic Tesion and/or bone | oss. §Lch conposi tions

inventier & ihithpufods affa tyibgedel iSuitdblerungtdose firss inelpdgitablets, capsules and

fornulations . and i.ncl.ude diluents of. vaxri f.er
powderé %f.aé:lil}?t.s (O]t a}al%x gp&}} 1é1,11%l g?s'egg_opﬁ {nag é:grtltg neffrongthbzls,p % tl é)l 9, 100, 200
to 300 Rig @N¢hd eNaCcEhpRmdl bf tROGivEntURS iSdledingsallakilues asd @anges there
gelatin to prevent absorption to surfaces, detergents ,
betweettf a5 iaxegrigine aspRaERORA? torheemeew, mey Urapother ebogiment the unit

s Y S AL BB LR, Ty pompunis

of the exasenl énvasiiorn hiad beiadmisiediednorlyatyi byl dtherevell known routes of

. .preservatjves (for exanpl 1 hi I I .
aimini 3 B St SRR, S AL AR 0 Ly g tmes o iy

more SRV RS $, 4 120k SXARISay! RELOSEMoRBNN dr Hebks, e sHyears. The
attachnent ‘of polymers such as pol yet hyl ene col,

|
effectiveampiuak will be defetrhingbledly ansred skiblrinithe ant,pbwil ii]g‘h )é@fienqnéent upon

. _CO und i nto, or. ontg .part, cul at r ' - ‘o
the forf AR Brub et PoaR o s ik 4t Sl S GRRAT by Bgpircal aciviy
tests touBétb@iae [t bactulty idf ahelcb@pow®sb i€ besissagt yhBribey tetermine what

%host_s,_ or spherobl asts. Such caonpositions wll
dosage i pdmyisistes, ahwel py sxteanolatingapd anylyapg clipigal tepldsta-j ¢ v,
rate of in vivo release, and rate of in vivo clearance

Ghe o RRRO YR Cq'l? rirax%ﬂﬂ@ﬁ’ %eﬁ) 88 forhhRatel %lkfﬁ? cBfventional excipients,

conpositions w epend on the physical and chem cal

such aspr ﬁ)lﬂx_ﬂr ] ﬂis:mtecgraﬁlh@aganmdlim@brpab&hb@tm flayasiugi aggnt, a color additive,
o o B R B s RN LS008 e, a
aqueouSBYIuBREn, deddnugli8shs! sBRAohYor i sdlid cB@iee.UlT8e thdler may be a polymer. A
carrier in this invention encompasses any of the standard pharmaceutically accepted carriers,
such as phosphate buffered saline solution, acetate buffered saline solution, water, emulsions
such as an oil/water emulsion or a triglyceride emulsion, various types of wetting agents,

tablets, coated tablets and/or capsules.

When provided orally or topically, such compounds would be provided to a subject by
delivery in different carriers. Typically, such carriers contain excipients such as starch, milk,

sugar, certain types of clay, gelatin, stearic acid, talc, vegetable fats or oils, gums, or glycols.
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all ows a sustained rel ease of the conpound over a
period of tinme. Controlled or sustained rel ease

W@ vpa38sp0 ons i nclude forrmulation in IipophilikCHEp®NE023529
(for exanple;, fatty acids, waxes, oils). The present

The spéélﬁ@ BhrrRPwhuId R t@b@‘délé@éd Base@ m@@ﬁﬁ!ﬁ’e &dsired endtivaestt dediRery, for
use as an active therapeutic substance for

example; plaaﬂph@te bpEegued éﬂlill"r?g(PBaﬂ}éP‘iﬂért}ﬁ yseg fopingsauenoun gr sytemic delivery
and ve%etngég 'g%té, P ﬁvgﬁt ?agﬁ s?cﬁ %ﬁlge%?se eg B8 %sécfﬁ)’? app-wﬁ delivery.

treating bone loss in hurmns, V\,hl ch conpri ses

ahei comapEmids g)ftthe tpesentn ﬂivehﬁhiﬁlma}d baghlisedd wopéthar with suitable

ri sk of devel opi.ng an o olytic lesiogn, an effective
diluentBsArvasHoh SCOMPUAF BRI eﬁ% Adjraest dkie C@B‘F\%&F“{fiﬂdﬁ treatment

or pre\%ﬁltlBHg)ef' dﬁvg.ﬁ%]dé?%cpée}%% 7 RVi{disd g&haco%’ﬁdgﬁ%s Wird hiquids or

vary depen ei ngadm ni st ere
lyophllmmdpms)&lem/mb Idaemﬁmnmﬂesmnmamcbm,cludeehlmmﬂsaf verffious buffer content (for

exampfi e e SR OSSP A G PR Y GG es albumins or

gelatmfts P&RnP Bbs%[ﬁianB%hﬁ”a&:‘é npdteEenf(fhod@n s SFWEEN 20, TWEEN 80,
onpounds of the invention may be delivered al one or

PLUR(DNI@ d?ﬁ&, F@alt:ua@rd piltsh lvhiliziag sgentadoruewsnnle glyesiel, dolyethylene

glycercilﬁlaél cgaﬂf ¥ (?{eﬁ%%ng) eS?S%rBar Zt hg c%lmP ar}met(r;lréelrsrlllc,rlgar oﬁ?elggrvg’{wes (for

exampRY eimakJs8l, bérafl hleghdTppEbeaak)s bulkling Seh¥arnstabit tolﬁgnty modlﬁers (for
mat eri als which can be ?ﬂce pared as described in

example; dasteseymangitol), cC)O_Vﬁléw wcmaRidPRPeLIEs evshay pplﬂ@@lﬁ@ne glycol,
comple%gtﬁg ) Jéﬂ%rt]ag lxlgfc?{sré Wﬁ (tﬁ'hoﬁﬁf}ﬁ eUES Jr o%'hg riﬁﬁ)d op %fl@)' ﬂartlculate

I's Invention
prepar@oner of nbydrogctlhe osyhpdresies, rmwr@@nnhilssmisoseﬂcalles U u&éﬂamellar or
ents.q, 002,008 and 6, 780,996, and U. iy -
multlog KGN h SUUEAB EPBBALT SHRTTEN S e BB ROTRES by §ilbipfuence

the phﬁ%a? ‘sﬁt@!olﬁ@lfh%‘ %fh“bﬁlt&l Neate & 2 188 &b Smd 1BRAG HA%% @b&ance of
forméd in d sol vent appropriate to the reagents and

the Cormammda <a1 @Htmpﬂl@ye Jl)grnlios;guof @bm@osmpns mall depend @nihe physical and
chemlctaﬁ ot 1es {(“ﬁg Ioglplg%;] nde ?d’irg%ht h% eeh%lr(ad eglr ppeventmg a

I OUS

particuid#@@ﬁdﬁﬁﬂbtﬂﬂs@%e@tfa&:Sent on the mol ecul e nust be
consistent with the chem cal transfor rmti ons pr oposed.

en not specified, order of syn c ., choi ce
ofhepraspRap 4] ¢ E? Bﬁﬁ%ﬂtdﬁﬁefﬂ@ﬁr%?%&’@ e Pl Fapsule tha
allowsREsdsRtld Mlease of the compound over a period of time. Controlled or sustained
release compositions include formulation in lipophilic depots (for example, fatty acids, waxes,

oils).

The present invention further provides a compound of the invention for use as an
active therapeutic substance for treating, regulating, ameliorating, preventing, or inhibiting

osteoclastogenesis or bone loss.

The present invention further provides a method of treating bone loss in humans,
which comprises administering to the individual, diagnosed with or at risk of developing an
osteolytic lesion, an effective amount of a compound or a pharmaceutical composition of the

invention. The dose provided to a patient will vary depending upon what is being
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apparent to those skilled in the art. In addition, in
sone i nstances, substituents on the starting materials
woreyehssspmconpat i ble with certain reacti on conpCT/U82086/023529

Restrictions pertinent to given substituents will be
adminiaepsl; Gietpuisbse 0€ tirkidnliridtritiont the mainer ReakhimatdhCaddihe like. A
" under inert atnospheres where appropriate. The .
therapsniically - effeqtiver are@boih @l amoynhSHficient tragurcpaednce or ameliorate

il the literature, (Boschelli et al, 2001a;

Sympt e 1o, T | hooib: Boschol 11 ot al - 2003:

Boschel li et al, 2004, and Ye et al, 2001, each of

whiecdonipeuidrcali the imteetiotheragibe delivered efoaaoe)in combifBEME with other

ABSORP RESORPTI CYCLE, Li vi bone tissue is
compog%%qsﬁgh%%%\} a@éf%ﬁe@ﬁ?@ﬁis g p&g%ll%espr ocess of

resorption and deposition of calciummnerals. This

IRCessportes OF ithie dinﬂéntiohh@e@bﬁ@PeﬁEﬂ Grorh:L 88 8dthRRrcially available

. cycle, is facilitated by two cell types, the . '

starting, §1agesislsa 60 sknpnen strdingsmalstiplaswlych Thie besprepatedsas descrbed in the
. I.ti pu I h St cell 4in_the body
itran ok (Y EF ShBfpifats ArbBa 1 HETHAES i Patcfaght procedures
referenbed iereithi €ompsmidstincadatin thid MVbﬁioapic‘ahm}S& pﬁé}ﬁ) ﬁle(b%ccbi’tﬁng to the

Qsteocl ast formn its (resorption |acunae) in bone
synthedis JOHES Giprlosket 1n dLBe Ry RO gnq 6,¢R0PIEL RRG U.S. Patent
Applich@qﬂ@@@%l@%@:&f}eWBicgaﬁ%Cééd{ fn@oﬁ)gfa%(fb REREn Pby SefRfence in their

slices of mneralized tissue such as bone or “sperm
entiretighal e dentine. The osteoclast is derived froma

hemat opoi eti c precursor which it shares with the

formed el enent.s_of, t he bl,oo Takahashi et al 987),. .

'Fgegg%gjécﬁrre s%?r%(frg’redt We-ao§ql‘é%’gl DIORE t%ﬁS n’if_@g@i§ apgd) materials
employedahl switdbie for id1@hions bkl eFfe¥Bd.Ch is ndePstBOd bH thd¥e skilled in the

bone, marrow and which forns the mature and uni que

art of pygapichpEthegiserab theevaiast fuasticelitiesopregent ngn rthp imalegule mnust be
- and.dif fer gnti-ati . | fmsion.. The.

conss @' 17 b ORAIERNS Rp BBl DAy e, ot of

synthetiulstepsiudicéat efl preteétingbygrdube apd edeppatectivh tbadieozy vEll be readily

tartrate-. I st ant. aci hosphat ase (TRAP) which is )
BT TP I PO R T O
materid® 9! RO ikBpaQBIdi Wit RertAn SRediRhehnMtiohs ANREARCHIR pertinent to

i ost eocl ast devel opnment or function are conditions .
given syhgtiteenis wild beapparebbireonesigled intherast uResctionst 4re run under inert

Vv nent of. fragile and/or brittle bone structure,
atmOSpggrgglwglgreoa ]éog)ﬁlgIrCOsi s, or increased bone absorption

results in the devel opnent of excess bone nass, such
dheomtempedn of icsmpbiindssofhBbinguled Hdvatbdehercpomed aprmatliterature,

exce or_deficjient popul ati ons of osteocl asts or
(Boschily gty 30019 BOShelli & 4., BOBIY: Bosehath o ar0 3003 Boschelt et at., 2004,

and Ye et al., 2001, each of which is incorporated herein by reference).

1L BONE ABSORPTION-RESORPTION CYCLE

Living bone tissue is continuously being replenished by the process of resorption and
deposition of calcium minerals. This process, described as, the absorption-resorption cycle, is
facilitated by two cell types, the osteoblasts and the osteoclasts. The osteoclast is a
multinucleated cell and is the only cell in the body known to have the capacity to degrade (or
resorb) bone. This resorption activity is accomplished by the osteoclast forming pits

(resorption lacunae) in bone tissue. In fact, osteoclast activity in cell culture is measured by

14



10

15

20

25

30

results froma corresponding | ack or excess of
speci fic cytokines. Many of the known cyt oki nes
wa@tioaubssb@e or inhibit blood cells: Several gromtus2006/023529
regul atory cytoki nes such as M CSF, transformnm ng
their ca?ﬁéii‘y 3 foRGtREsePiRA slitsd oiaﬂnnetdl‘ltzﬁd |t1§shh|é|sﬂch a4 bbnd or Pefn whale
necrosis factor (TNF) have been shown to
dentinestTlmJbsiecElaser denivied @l lmatmfrtmpprgwrﬁ@\&hlpb nt shares with the

formed lerp G o ik ieie AR LA PR Dl T Dy O s antspetest i o

monomilﬁée@%ﬂ q8dl1 #ahnBdin e nasleud) iviiiel enfouad i ﬁle(H‘dm%d‘Manow and which
1990), these factors are not specific osteocl ast

forms pecmetire agd| wriquey niudiinustestedkpeaciist affsl yadergaiagsteptication and
RANK dn0 prot e

dlffererRi;‘@I e}q“ré)é/ r%lﬁ%{srcgf?ce c} %%ﬁgs S’gllri] Iglg. rQ ogt%gagst 1%%%%1%% sﬁé&o ﬁ)}m other

multinucleag@it@le b?ﬂid{ﬁ%ﬁﬁé sf the eﬁzwnéi)taﬂfatd& edvistiat aﬂ@)phogfﬂlﬁtase (TRAP)
bi ol ogical inportance of these nolecules is

which iy gfen deedras aniytepelasticalddtkdn of severe osteoporosis by
targeted disruption of OPG and by the induction of
ASh &P ahE O htﬁof%éifctaﬁr&ﬁ Rfbndi 954dBialAN Wik RﬁNK!xerﬁmQN osteoclast
over expression Bucay et al, 1998; Kong et al

developi9@9® ; orMunotien ete abndﬂ:i@%yvher‘éhumcr@s@cbbohascsofpimmmsmhs in the

devclofiBt2F et RS RAR A0RE ELBH ML e e AN i Sensed bome
absorptfint Risakd @Ihd Beddlopindtd! FNGR edBYoRENASITBIUEH a8 ds&@dp6losis. It is
bone | oss in many netabolic bone di sorders. Sinmilar to

believe@abgtithe develipmeent phexpsseer difsianp pppiHatigns m&mteaplgﬁs péa@igoblasts

R N S

exhi bi ted absence of osteoclasts, indicating the
dsagnof dhe kaowh r@nakihesoftithhlate onmihlabit| dsod @ells: Several growth

ost eogl.ast ogene Furt her nore,
reglat T O TREERT B Py N SRolBIGr ARG GEHEE Lo P Bar] F B )dhigeleukin-
1(IL- l)Tangechﬁl@? Yl@ér@:ﬁm%r (Pray %He Blendhowh 18 UimiRInRtrod mononuclear
. Additionally, mce | acking TRAF6 (Lomaga et al,
cell prc.ﬂ@f@@)tlonc $ﬂd‘10(1$0 cytokinestsugh aﬂ@l@@t)eukm-Fo@n(QIomﬁ%@ﬂs &actor and

interley ﬂ-6 ](glg% ’n?aaft glg\t}gncgfosg %cf’aiggo%nag?rgsm %?f% nt1a f?)%o(i}[)un%gr 1990),

these fe@ﬁdr@ﬁlféﬁidt %dcﬁidﬂ%@éﬂ)@lay owtlh&gglhtdrjﬂ&ﬁ)rﬂm ant m ce have
ost eocl ast s, these cells apparently have defects in

bone, resor ption,. nt gnance f_bone integrit

Kagak o, Radsle o DWSarAo e qnBe gty focgiigreceptor
(OPG) H%@dééf(gﬁfr%ﬂ OR essbhidal & 8@@&'56 §lofRuRk iR6dtbdfasto fgenesm (i.e., bone

oste ts I's determ ned by the net effects o
remodelfing¥. eTlmﬁloh)’gwahnmmdtaﬁQﬁsmfdhe&aﬁn@sw@ab asdermoeemmthpsnduchon of

severe gé}gop 0sis gy %act:rtgé:t\eltli Ysruprhon c%t 8P8fan%q3%P e 1n3uc%on of osteopetrosis by

targeted disruption of RANKL or by overexpression of OPG (Bucay et al., 1998; Kong et al.,
1999; Mizuno et al., 1998). Thus, osteoclast formation may be attributed to the relative ratio
of RANKL to OPG in the microenvironment of bone marrow, and alterations in this balance
may be a major cause of bone loss in many metabolic bone disorders. Similar to RANKL -/-
mice, targeted disruption of RANK also leads to an osteopetrotic phenotype (Dougall et al.,
1999; Li et al., 2000). Both RANK -/- and RANKL -/- mice exhibited absence of osteoclasts,
indicating the essential requirement of these molecules for osteoclastogenesis. Furthermore,

RANK and RANKL are required for lymph node organogenesis and early B and T cell
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active osteoclasts. Although various cytokines (TNF,
IL-1, IL-6, IL-1l, TGFa) and nolecules (Il a,
WwQ@3oe0di1bspelr oxyvit amin D3 and gl ucocorti coi ds) eRrQT/Esne6023529
by osteobl ast |ineage cells have been shown to play a
t I [ n
el e Tt o o & ANRL. (i S SRgmE aafec Aing TRATS
(Lomagagt ehhlogs), ©)SraiiSorivhnie: (zéxw&;s%bsdﬂio}usme et;dzla§982)anﬁthe NF-xB

NN G BT S —
phenot})gté,l ﬁbﬁ& fhebEfkAn® ﬂﬁ&% hdv@rosMdoElakis, ﬂﬁ%e dellig a Fﬂeﬁ@ﬁtﬂ;ﬂﬁave defects in

mal ns el usive, but Is probably onfy reduired
bone refogptidihe initiation of differentiation of the early
ost eocl ast progenitors and survival. The human
eton is.conti.nu .renodel ed, .nor mal | r0l
B8 ERC 08 165 B kT ST ST et BB formation

and bor@irB&¥kRtion. it oD sBRMEasHASIsteoclhbie isUstemghid BynthesibaglEects of
of the skeleton is preserved by segnental replacenent:
dlfferenézab@n@n%ﬁmqnmf dsteoghasfr RIBBES A5 al%ﬂsb)ég“& agbivy apdraieat pRpigsis of

I 8
aoive HROGYH TREHRRASFE BEBHLRGET, GRTOHEE, T mopPfge) na
molecufeﬁ O(Pl al rﬁ%}%&@kif\ﬁtanﬁﬁ npBesid glurevsraesds) Bkiested, betosteoblast
ese unrelated cells differentiate in a

lineage ccal]lsphad: hmnrsbpwn B0 pthyca tq:]e an nebepBash differentiationi it agpgaswithat the

essentief s o6 RENT St oS poltaPlet LT HANS LS rs A prigoctass

and ostBédlaFRpYoeBlthiS),IRSPENGS lﬂieﬁre@ﬁlﬁanlﬁ titgdcell@lgt ighalaipdmechanisms and
pat hol ogi cal bone resorption. Osteoclasts are

pathwaysp sBicat 52w 4 wseuireraertdanVab SBous #f functien il reasing elysiye, but is
probabl? 091?)? fe ?Q@%@Sthgflmggtq&l 8% efenﬁ%tnﬂ’l ?f &1%8e641}ly o%@ﬂ&sprb Zenitors

I nes an actors”in bone
and surviivell oenvi r onnent cause abnornal bone resorption by the

osteoclasts (for a review see I\/Undy, et al, 1997)

1 S RS SLa l  dp Heh ou
years ahd‘ USRS uQssLARRM] Fnindhl LEcAItER KBERIRISE SBieNdrea Sth Al &hape of

TNF-a receptor (Ammann, et al, 1997) or depl eted of
the skeleta is pregenyedby semmnantal seplagement adong sectionds degraded by osteoclasts,

ainst _bope |l o e
formed o gn%noc?//{] acr oﬁhﬁ%]%g%g %Q)ﬁl gﬁ%lﬁg%o?(ty gl 52 £|?8t6é arrhd r?e lpk?wa et al.,
1996), PMis Q)ste‘éblliaﬁ,e&éiﬁfeﬂ fugo rstramiatlicélisg aymthéslz:a‘ néwébone (Rlckard et al.,
subost eocl astjc resorptioon | acuna, via the action of
1996). dhesowrelatedrghs dierantiaieia 2£OHPIS &?ﬂﬁawrczdva@g a neyjglone section
inafewr@bQR et al, 1985; Blair et alL, 1992).

Osteoclasts, which are multinucleated giant cells, arise from hematopoietic stem cells
and are the primary cells responsible for physiological and pathological bone resorption.
Osteoclasts are specialized for the removal of both the inorganic and organic phases of bone
(Blair et al., 1986). Changes in the levels of cytokines and growth factors in bone
microenvironment cause abnormal bone resorption by the osteoclasts (for a review see
Mundy, et al., 1997). Accordingly, forced expression of IL-4 (Lewis, et al., 1993), and G-
CSF (Takahashi, ef al., 1996) in mice induced osteopenia, while mice overexpressing soluble
TNF-o. receptor (Ammann, ef al., 1997) or depleted of the IL-6 gene (Poli, et al., 1994) are

protected against bone loss caused by estrogen deficiency.
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Excessive bone resorption by osteoclasts contri butes
to the pathol ogy of many human di seases i ncl udi ng
W@eaokhnsgspe, osteoporosis, periodontitis, and PCT/US2006/023529
hyper cal cem a of malignancy. During resorption,
DHERELASE fre SRSt Omiidteal PHASY 1R ldepdHd e §RI aGidification of the
conponents of "boné (Blair et "al, 1986). The current
subostepelpsic tosmptiati keuwe siathe pativn of casbede anlyydsase II and a proton pump

eqpor osi s, cal.cem f mal i gnancy, osteopenia
(Vaes, g&%» EETOB&E@%’%S?% &4 f’?gigﬁzgdont al di sease,
hyper parat hyroi dism periarticular erosions in
ERedssme Bbak Asbiptibh bg ostdagasts soriibetas & the pathology of many human
i i mobi | i zation-induced, ost eopenia, and gl ucocorticoi i:l
diseases fchudipg @rthyfis, esRoperesisn Peripeamitisr and hxpaeslesmiaelf mplignancy.

. . ti K Ln
Duing, 053108 3L 0SS SO B BAREUECORRACER AR of bone
(Blair ez qiit, 11986 The augbniumajor frenatdidehsesraft pubbic anoerh dd Hsfpeporosis,
%ear, on th(f, average, However, the rate of bone, .
hyperclgempayel MALERAIY: SEAPEIR et jhoae Tneipstasesmpprodqntyls disease,
hyperpal?iitﬂ?ﬁﬁdibrﬁ tg&a}t‘i@!ﬁ’frc WradiooNg QhedrdMoMer dr@biiae t'd h@iscase,
al'veol ar bohe in the jaws than in the cortices of the

immobiligatiprbindessd dteoppoiaemd gluchenticnddrepsenti sAlliithesetdopditions are

rel ated to.turnover and can unt .to over 5% per yea
charactife] S hop? s TR e F B B R B e a8 0 SRlcdown)
and borePRehhti ) wiidiCébnkigagisthiighf@rFa aethe a8 ©f ubutr 149K per year on the

Turnover may be effected baﬁan i ncrease or decrease, in

averagep silewevessthe zaie iof bexe wrnayer fliferclien sip tolgits, dasexapple it is higher

' | i i _

o SELEREIR 8 e CHTRES) 07 BB0RE Ry corics o

the longohad. MFheysedntial for bohe 1dss éndimetilly rofated todnietgr amkl can amount to
diseases or condjtions associ ated with bone |oss. All

over 5% Er ¥edp VPISFREaq 11@?%%}&*5@9?? OWHA HOHEUTS ¢ opdivion Which leads to

increaséd GALARMistM ThrRIEN 3y Wai ftcicdtybhil i1RFeak &G |d@&rﬁase_in osteoblast

ost eocl ast ogenesi s or” bone resorption. One mechani sm
activityf o an hecreashi dri décosasofin lsiseclas sastipity.orCémspesdiigons and methods for

i.nhi bj ti.on of. osteoclast pregcursor |1 fusion, 1]
modulsigi q8fget B S TR R P Tl o b g psatgnt of o
variety bP¥REdskOH dondRions Sssbbiatelivaad toaetloR®f subjects with a

pat hol ogi cal bone resorbtion mal ady or condition. The

term"therapeutic benefit” refers to anything that = = =

e certitensd e Abege Bl e T greatmen vith agepewhich inbibit
or g e b Mo i ork L e f S Bfbition of bone
resorptioansiiheiignbitian df ostesadapt peecinsor cHl fosine. r esor pti on,

osteocl ast activity, and/or osteocl astogenesis. A

m. METTRSSY Pt L TH @O SPE o RArTe Lo ¥rions

The present invention involves the treatment of subjects with a pathological bone

resorbtion malady or condition. The term “therapeutic benefit” refers to anything that
promotes or enhances the well-being of the subject with respect to the medical treatment of
his/her condition, which includes treatment of osteolytic conditions and/or regulation of bone

resorption, osteoclast activity, and/or osteoclastogenesis.
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In certain enbodi nents of the present invention,
nmet hods i nvol ving delivery of one or nore conpounds of

WO b@eilsssent i on are contenpl at ed. Exanpl es of dPCPESES6/023529
and conditions that may be prevented, aneliorated, or

tAr, eat §flalnhbeudiet] Péri@hforPARPDERvEy the invention
I ncl ude bone | oss associate with cancer netastasis to

1@@ d’ﬁ H’cs'o‘.‘iT Shedstesont Biventich, A¥khdds Fvoddng @elhx#éi*ﬁ of one or
nec breast’, pancreatic, prostate, renal
more cdanpmind‘s eSthedneation @@rowntaaiplatgbsEXMM@%@ﬁdlmws 286 [conditions that

| adder .and ot her, cancer ast ases

may bed PEysaled. gmelirafy P frepst a‘?’@&i P8 Ogrmggsom ééung v&o i ¢ nvention
includeOSdrRObYd hdsotiBRl Wils ca¥er nedtaseaid etharbuse) whith inbRdes, but is not

phar maceutical conposition, generally, is defined as
limited th dung rhsadand ueek, direast, neBorgeiG Oremis: 4nd, Petse destignipr,tegrvical,
st AL E DRHE S GG Lo gl oF AIPRE ok ciscsss o
conditiéhelAed RUrkiceiatangith baeolotic Hkidaase, or its synptons.

In certain aspects, nore rigorous definitions may

ppl i, ncl udi revention, elimnatjon, di caf i.on
o ietfeetpr s et ePhafE@F?‘Eicﬁi SHiog, SRS s legned as that

amount Elﬁf‘ﬁ%leﬂxe% r&fect®l e)} '&H& tl‘eﬁea@&flﬁ QGl A RYCME Sdtfte® desired result, for
erw se revers der or” reduce the resorption of
examplbotveamsliorgtes tmiuntt;tlhmdﬂlzami lgoitpbs iextienhef tie Qﬂh@lmcescemtlon or

discasc, 3§ SyRGPory (R SEHES PORGEES BIPaFaCIAr (PGP e Fliypctuding

prevent®i] eHﬁaYna'hBﬁ' dtil8catioflor ¥R d&seadent r ader mal ,
subcut aneous, regional, parenteral, , i ntravenous

i ntranuscul ar, |ntranasal system c, and qra

&l AeTEAIE pegt i comnbadan s, rﬁiiszi]leﬁléfni toaglbit ﬁﬁit@%asmgenem or otherwise

a LRI
reverse H{H {Q/Ile§1§/ fe??%@gl)??{enggﬁ@y 0122? S lligjl?lie\gﬁaihgd it o n‘pl?c%ﬁﬁwgs of the
presentSuvéntmtDnt Tinel earsespeli {dasinostratioy wilkkery lmmogaltygrwigh ger looation and

bout 1-2 hour t g, about 2-6 haurs about .
nature oF 35e et ot gt gusties Jof SROUPE; epabel SR, rogionsl,
parente}ag, \Qﬁ)t?el—{ften(;usz WarBhiscuRRY &ltrahdal 0¥ sRanith @nd Nirhl atim@istedtion and
treat nment. Generally, the dose of the t her apeutic

formulgtomposi ti on via continuous perfusion will be

equi val ent to that given by a single or nultiple

OO R AR By SRV, Sl Forial e i

syringever taibi&ization tis dageasplatddni Sudiosmtinsowtepdrfistbnamay take place for a

containin
period from about 1 % hours, to about 2-6 hours, to about 6-12 hours, to about 12-24 hours, to

about 1-2 days, to about 1-2 wk or longer following the initiation of treatment. Generally, the
dose of the therapeutic composition via continuous perfusion will be equivalent to that given
by a single or multiple injections, adjusted over a period of time during which the perfusion

occurs.

The treatments may include various “unit doses.” Unit dose is defined as containing a
predetermined-quantity of the therapeutic composition. The quantity to be administered, and
the particular route and formulation, are within the skill of those in the clinical arts. A unit
dose need not be administered as a single injection but may comprise continuous infusion

over a set period of time. Unit dose of the present invention may conveniently be described in
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predeterm ned-quantity of the therapeutic conposition.
The quantity to be adm nistered, and the particular
wo omba3saod formul ation, are within the skill oPCT/H8®€6/023529

in the clinical arts. A unit dose need not be

terms oi\‘%“? NHes WRTGHe 8 fanBilol ReBt I8, bﬁﬂhgxﬂmscz@rm j 8€ therapeutic
i‘nuous | nfusi on over a set period of t ni t

composgioe of the present invention may conveniently be

descri bed internms of ny per vol ume of fornulation or

ek Pl s S BB ARy By A BRRAHoR spmpriging one or

more ddRhposRIdas Obf athe offivestidn dﬁl clarrpystani@g adimﬁnafatimr e However, the
conpositions of the invention is via syste

pharmageyiical %QlTlmSilfMﬂS digslased herepy@ay, H]é?rﬁﬁfé‘@@t’ pe aqimlnlstered parenterally,
subcutaﬁggqps:fpf L QNS ﬁléa?lg/l Oﬁlﬁg?/%}l%{lﬁé/ 1%Xdé?4ntaﬁg,n Ahir¥fhduly, or even
adm Ubcut aneousl vy,

tersd parehtera
intraperiitohe#lly. attjealonymay bt rb@vggmmgs loy any rtteacesthed byed for injection of a
intramuscul arly, or even intraperitoneally. Injection
SOlutlorhay be by syringe or any other nethod used for
injection of a solution. Solutions of the active

SBHRR)HE‘ dg t}f%:sadctﬁ/@ %ofi‘@%ﬁnd%ras RRRI U6 o PHARRLON gREIE RERBIBIe salts

ts may prepared in water suitably mxed wth a
may besp,nepacd amtwat@wktably rm}idd ot e@@%@l@l wich e hydroxypropylcellulose

pipe R0 B 07 B RSB i PoSLISEI 1 i

thereof @hti $n ol dEhd & diHlinafyYconaitidhs bﬂzﬂsragé afid @ieagﬁsapﬁpam&ons contain a
these preparations contain a preservative to

preserveHee rsaynt g &ﬁowlb of gimpYBanIsTHe The a]il%@é‘?}’ct}cégﬁ%ﬂ% Fyifgble for
1nJectabslg'&s?Qhau59 géé?)kag %ohlﬁ’lg $ BF ld%@rsﬁ}ng dest@?lg%ﬁers for the

i"OnS " or Sions and sterile powder s
extempemnm rmq&mxmnp roé psierdiei ojecddbls tsetutioas | o ecspatsians (U.S. Patent

t
5,466 433 c B HEAIY Jo RO BR R ST PRETERACL FoREranb ot fl psgs the form
must b@ E‘ttehfeeiﬂﬂ)muétrbe%dld ?@ﬁl%sextelﬂ?tﬁzaﬁ’ 48y Ty hedMRit§ leRistd, €t At be stable

be fluid to the extent that "easy syringability ‘
under ’ehﬁ wsdltlbns rafs mabefagtust |aad usteeage t sl wistli ke presepfed against the
uf act.ure. and storage a d r rved agai nst
Contam(rhaém&?ﬁ{l%il?ﬁ%%’ﬁr%rg%F oo asﬁaé:?%%r G grﬁa sﬁns such as
bacteria and fungi. The carrier can be a soI vent or
ditepeiiSérotanBe iavlhann baidispagionf medmmmpﬂtmmn@tﬁmr example water,

O TN G T T
sultablénrfﬂ?;g.{r@ss tﬁéi‘@d’fe %d/o‘?%é&ﬁblg ARt ab%cﬁ)e{;'ﬂtﬁdlt}}) hﬂ\?/ef)e mamtamed for

be mai ntai ned, for exanple, use of

exampla, by #td urg, ofsmolatlag shielt ag hpmhlnblyy thaenarmﬁenmmf tlee wsfjuir¢sbparticle

ulr
size in the' caseeoq” (Bsapretrsmn and by the use of surfactants. The prevention of the action of

microorganisms can be brought about by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In many
cases, it will be preferable to include isotonic agents, for example, sugars or sodium chloride.
Prolonged absorption of the injectable compositions can be brought about by the use in the

compositions of agents delaying absorption, for example, aluminum monostearate and gelatin.

For parenteral administration in an aqueous solution, for example, the solution should

be suitably buffered if necessary and the liquid diluent first rendered isotonic with sufficient
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size in the case of dispersion and by the use of
surfactants. The prevention of the action of
WOR@easssg@ani sms can be brought about by vari OUBCT/US2006/023529
anti bacterial and antifungal agents, for exanple,
saline RHRBSNSThER a}%rﬁ@ﬂ&@é@%ousoﬁﬁﬁ‘t%ns BOEebiaBG 'sgltable for intravenous,
thimerosal, and the I1ke. In many cases, it wll be
mtramqsméarermbbetangousn cintrdmicgalt candclmg\pnmt@neeﬂoadmmmﬂtlén In this

connsc ROk Y S PR AP LRN B0 Bl B

the art M:n%ht &f thb Pré‘s@ﬁmwbg@@ ISF& exaftid, dnél eb@ge E’rﬂly&i@&iiﬂsblvledm 1 ml of
f or exa al um num nonost ear at e and gelatln

180t0111<p121a@1rﬂ0é¢tmn andreithies addgdito A 0P(md f hm;@@u@p@rﬁmﬂu@rpr llﬁJﬁ?ted at the
propose‘?‘l)(%rc'gp OF ’1@1%131%83 %]elét of by Iﬁ@l%ié%: ?'ll}le%ﬁ}n’?#bﬁ?@h %Ieﬁﬁ%?%cﬁénces” 15th

necessar |qu I'rst ren

Edition] p&e®ni085-M08 B aadf1f57041680% abme variatinimodsagelwils aecessarily occur
particul ar agueous sol utions are esp EC|aII y suitable

dependfigy OR P APERBIE Of P oTHVISSE  Len2 4GB artbGuRerson Tesponsible for
d n {

admlmjt%'ﬁéﬁ“é%igggfé‘%nf‘%geﬂtt g%t?ﬁqghg t&ﬁ%o ro@ﬁé&é sghfcﬁ' th% g%dl{llﬂual subject.

Moreomrgmoohmdarmﬂmnhetrdmmwprqnwratlbmsmoufd mket] sltenlny,tmieomltcmyn general

light. o resent di s S r ex.a e
safey DA TRYIPEL T ISGOrHRY | RATHICBOT CUUPET BRe
solution and either added to 1000 m of
YRS 81 SERAI1Y Sblutibhy b p?épdr&i By iiGrratipethp hop@s@ngsiungs in the
of |nfu3|on (see for exanple, "Rem ngton's
requirepamoralcieuthe caprapsianeduent yaihvarifusafihe piigeingresients gngnerated
[
above, %g gegilgét? : f?sﬁgngled b§ rgféﬂeﬁhkég%nt hrbe&%gaﬁ%e %%I]SISPS taﬁeeprepared by
incorposathjgethé vaewsgstérﬂleie@ﬂea&twér h@rq&ha&rﬁmm‘m& esfenifsvditiee fadrich contains the

adm ni stration in eve ter ne the
basic d@pﬁﬁl@ﬁ@%@ﬂ@ﬁ&@é&? i Sra e ciion St Bers o bove. In

the casé Qf st&fi@?ﬂwﬁgl@ 3 &er ;ﬁ'&ﬁa%honocff%%ﬂéiﬂj %lcsmtﬂtll&snﬁﬁtsome methods
steri pyrogenicity, general safety and purlty
of prepatagionl amjsacalsm-équmg entl BpeFeBlyyidief tedmigies Bitdtlo g1eéc§ a powder of the

stan ard Steri in e sol.utipns are p ar
active FySRAG BT 200 it LR EPUE! SRRUNGRORE iy B - ftered
solutio FHRELYE. |n the appropriate solvent wi th various of the

ot her ingredi ents enunerated above, as required,

followed by filtered sterilizatiagn. 1gienir,ally,

dihs p@t@%ﬁ@nar@s‘a%eﬁah@ambwaivn‘af‘o Aororuleted g aeyizgl; o galt form.
Pharma\?\:ﬁ&tﬁ%hgza@ge lle\é té SI I tg@%&d'aﬁhfﬁoﬂ s§ltt§(ﬂ)1ln§ed"ﬁﬁh Ghefree amino

ont al ns I Spersion medi um and
groups refojhis rpedttent) hard mﬂxywledreefdlmeﬂ rwith tiherganie raqrﬂsrslchohs for example,

bove. he. ca of sterile po th . .
hycrooJoB F APIROGI SIG (oF SOt PREETSTIH OB oS g rgmandelic
and thé"ﬁl&h 0gktstbrinE® %ﬂlaﬂl'e%eadaﬁode@l? Hrobsex Aigo BB Werived from inorganic

freeze-drying techni ques which yield a powder of the

bases sadt 4sy @rueﬁgm@ , spdiup), petasgiymagamonivin calgasn. g derric hydroxides, and
such orgn ¢ %ase% Qlts 1£orp90pﬁa18{n%v{rPIH&L%aﬁltn%r h s%af e fn%&ﬁge and the like. Upon

formulation, solutions will be administered in a manner compatible with the dosage

formulation and in such amount as is therapeutically effective. The formulations are easily
administered in a variety of dosage forms such as injectable solutions, drug release capsules

and the like.
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solution thereof. The conpositions disclosed herein
may be fornmulated in a neutral or salt form
web@essseut i cal | y-acceptabl e salts, include theCHUB06/023529
addition salts (formed with the free am no groups of
tAreudet olepéin) "@ﬁ‘i’er"\‘imﬂﬁde@fﬁl}f andral ulvdats, MNpEANIIC nReiafSehicles,
such as, for exanp drochloric or phosphorlc
coatinggc |d¢1§ent8>r a@t!h@nteaalg aml ca el aagentse tipionigxglg @bsorption delaying
agents,tl?‘r’t}lf%e eehc%\ F%@ﬁ!)l{ls SU%QQSII)};%”‘JOQF@S %ﬁi @e rﬁ:k\%g ?%r%gren ol} such media

and agémi® If@qﬂiaﬁnb@aﬁwl Sluﬁ{?e aﬂ).stefﬂaés exwelp kaows dnlitherart. Except insofar as
pot assi_um _amoni um cal ci um. or fegﬁmac hydr oxj. des,

any cogyentignglimedigayi agepbscecoEradbls Witk efive 1ngredlent its use in the
e TIPS, NSALIADE] SRSk D5k i PR a0 o

1ncorpormredmto¢}m¢mtpobitmnw th the dosage formulation and in
such anount as is therapeutically effective. The

f.ormul ati ons, are eas adm ni.stere n,a va
TRt nEhSTERSAEY) BEFRANE SRl of, TR Sotities and
compo§1ﬁb§sat$1§t &@ﬁét%r@&w%% a‘llgﬁ@l: ok %nﬁf’farblﬁﬁ&vzﬁﬁ @ dfion when administered
carrier" includes any and all solvents, dispersion

to a humedi alheverapashiéan Of:ilm@fm@ggs cainposifien thei seniBinstaeprotein anan active
1ngredlelr1]tt | Igfgﬁal gs notds %: kc}?e?t%r <;J1" anc%llabgg%}ﬁté:%ngincs)sgg c|r>]1§ aregprepared as

1nJecta1§?1@é | edtheiS as delddtsbﬁmbhk 6r sudjRnsisss; ¥olid UekndTsliableaftdl solution in, or
agents for pharmaceutical_ active substances is well
SuSPeanﬂ’éWa hiqﬁldtmfé?thecE%éb‘t alspdsmigraged- any conventi onal
nmedia or agent is inconpatible with the active

ggr e(ti:(ﬁﬁﬁinaiﬁhﬁ TYeSmidhtd e therapeutic conpositions is
contenpl at ed. Supplenentary active ingredients can

3h SQridf %&%8&1 ;E’/Et e 13 boltsﬁﬁm‘é O etoR8Sof Eﬁeg&gérﬁsﬁvention

"phar maceut i ca accept ers to nolecul
involvee jat cmnmmdnnhhﬂmnqg) Sr tnegulatmg ehond orenaptipm,odsieelash activity, and/or
mlar unto a

Il e t wh
osteoctihedd  Siich Gh L iy B, dshT bt CORPEREGE with atherogents or

compo§ifiFRORI dnhafce thalefe@ifaitisr areRfr@éms, Fudls ad BntdGkdplfic treatments, to
ingredient is well understood in the art. Typically

better the ahalticrzs wpbiEs eff psbiest beipedpatadd Heese ﬁP@E?%b@@sWO‘éﬁtbﬁ@mVlded in
a combgr?ﬁdt Wg@ Fﬁgétfue t8 %ghlg{fe Fhléscﬁ)e%ﬂga W8t ?o?lekgmgfy fﬁ% kll&mg or growth

sol utron 1n, suspension I n,
1nh1b1t1pf1io¢' . daficdr Rl ahd die mhfmtains Of bﬁe@lmageﬁebls Bhe act1v1ty of osteoclasts,
nblnat%gn Treatnments In certain enbodi nent

t he .
or the regRrpHER Of BRe: A hs PEQISE IRy FInY plxe SpRiaetifie ‘ihﬁxFéﬁﬁ ath a composition

of the invnetion, and a second therapeutic agent(s) or multiple factor(s) at the same time. This
may be achieved by contacting the cell with a single composition or pharmacological
formulation that includes two or more agents, or by contacting the cell with two or more
distinct compositions or formulations wherein at least one composition includes a
composition of the invention and one or more other compositions includes at least a second

therapeutic agent.

In one embodiment of the present invention, it is contemplated that anti-osteoclast
therapy is used in conjunction with immune therapy intervention, in addition to pro-apoptotic,
anti-angiogenic, anti-cancer, or cell cycle regulating agents. Alternatively, the therapy may

precede or follow the other agent treatment by intervals ranging from minutes to weeks. In
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i nvol ve a conpound inhibiting or regul ating bone
resorption, osteoclast activity, and/or
W@3a06084596t ogenesi s, which in turn nmay b e useBCT/NS2006/023529
conmbi nation with other agents or conpositions to
embodiBRABNGEert Re Bf heé se@ondt@hpdutie abem ing ansétﬁlloﬁéoclast therapy are
anti-neoplatic treatnments, to better the qualit
applied| geparatsely do suloplbctissye W@ati rasagubipct, mé/oelbtrrg@w@ﬁb rpgsure that a

sgnificlftpdipd o i, A b P BRI PTE D AQPBHIEY, don that the

second @QEergrandt the linvdnkive |00mp0§1t1@1 RNLEELIC bblabhnd) thet an advantageously A
i nhi bition of osteocl asotgenesis, the activity of

combingd gifeqt|oadhe subjectt Hesuchdpytpicent sicopisHplates ﬂa,at R By contact the
t 0
cell w1t§5ﬁl¥oth '}M@da;ﬁ%eg %g‘lgg Elg&g e1 (;22%‘ dﬁt fleer?lgl\é)mé%lﬁ %mglg ;'chgt% gréfg{hbﬂt, within
about 6MY hh op kschf @héro rIﬁ&))rrmtsﬁtlht&)rsmtrmdyl bmdesﬂ’h]lb]s: toeektdnd the time period
achleved by contact t he cel

for treatpgRb St GRBrOGHFX PRSIV ER 8 (v 506 R b Fsgeveral wke (1,2, 3,
4,5,6, '7'?)?'8)@1&%@ bAR & th Qgés?ea%qdﬁnn@{ratmﬁscom acting the cell
nor e tinct conpositions or formulations
wherein at | east one conposition includes a
Marrp@% corbimaténs: ey m\@mlpyml doniexamplor aempovtieieol the present
H MQSI t| ons |Igi§t%udes at][1 St eseconsdé.lner apeutic
mven 1Oé’glén T T A R B ﬁbﬁbf"é’syeh Privention, it
is contenplated that anti-osteoclast therapy is used
AMBONBAOSE | BIBM t A/AMBTunéBiBreBARA | /BYBAht iBIA/B/Bn
addition to pro-apopt oti c anti - angi ogeni c,

- cancer ceII r n ts.
RbleRar BabyVh nerBEpy A5 AsPecdtBTIT ot Blkhe
ot her agent treatnent by |ntervals rangi ng from
B/ RU/ARS tR/AREKS, Rigmbedi NRALS/AheneR/NYA OF ATRIEYA
second therapeutic agent and an anti-osteocl ast
therap are applied separately to a cell, tissue,
é@tl@ﬁfj tag anti-gpigociest compesEons| qf;thfén%qsi@@ ifyption to a patient
e
will folfd“gngéﬂetﬁ%?éﬁ@@é (i an? bRl of et Sl i e acoount
the toxichyg if mwenk ny&peom@dmt the(trea‘ttmeﬁtd:yslbt; tvloulalebai'ﬁpeatbd agxereksary. It
an advant ageous ef.f ect E{ﬂ_the subj e

N
aso is SFp R dgagmols SRS %Gﬁteétmtsataéav A UGREATgiprvention, may be
apphed(iﬁ%ﬁﬁfnaﬁ&?w?tﬁlthe Wsthb&ohbappdal i ties within about
of each other and, nore preferably, within

about 6 12 h of each other In sonme situations, it may
Be specifie ptodimenist dnid edmtenplated fhati o andi-cancera (estny, “such as

f e.s
chemotgérg% Ilaﬁl%g{er%}ya:o?&ﬁﬁ{ﬂﬁloth%h%%,’ is 4@{@??@’ %%é}nb%}ahﬁg Bzgléh bhe anti-
osteoclipe thweries dwscrilesiiredinve adm ni strations. Various
conbi nati ons nay be enployed, for exanple a

conposition _of t resent
P 1. IZihemotﬂera%

Cancer therapies also include a variety of combination therapies with both chemical
and radiation based treatments. Combination chemotherapies include, for example, cisplatin
(CDDP), carboplatin, procarbazine, mechlorethamine, cyclophosphamide, camptothecin,
ifosfamide, melphalan, chlorambucil, busulfan, nitrosurea, dactinomycin, daunorubicin,
doxorubicin, bleomycin, plicomycin, mitomycin, etoposide (VP16), tamoxifen, raloxifene,

estrogen receptor binding agents, taxol, gemcitabien, navelbine, farnesyl-protein tansferase
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invention is "A" and a second therapy, such as
chenot herapy, is "B'": AB/AB ABB BAAABADBB
w®BL06A3859®B/ B/ B B/ A/ B/ B B/ B/ Bl A B/ Bl A B A/ A/ B/ BP&I/BS2W0 8023529
A B/B/A B BIANA B AB AB AABANANAB B AAA
inhibitdiué Btapbflatiiui B-Auddnracil stinedstion vinblastie aahicthosrereae | @arsdny analog
d np03|t| oaﬁ eff the present invention to a patient
ot emw IIVPVP%‘PFB KeREE88pr ot ocol s for the adninistration
of such conpositions, taking into account the
toxichty, idad@éMherdgy i S expected that the treatnent
cycles would b e repeated as necessary. It also is
AR SRLAL fﬁgt that DA RUSgs lad d@{,@l bE&Fﬁ%ﬁ' SfensBolyBldlude what
as surgical intervention, may be applie
are congroenly kaoivoms wiays, Kveaysemdfar eeidirévtadadelivetyi ofsrp@msbﬁqpes to tumor

cells. ﬁ{o fﬁggy EQE 9}\1% cﬁs Cont l&%&reed glact&l g}piageé sy ngsermlcrowaves

proton | BEEHN G ARABRY (ULS eanahto)semomcaﬁ@lm@tl%deum D&7) and UV-
anti osteocl ast therapies descri bed herein

irradiatitie b istraps gikelyathelesll @ﬁtbp%@pfaét@waq:fmt Rieoaddenge ofdaneage on DNA,
B T e —

maintehdhet ofléhromokoeanpdsage ean‘g@b &irl)ﬂre(}@@@lfge, fr@fﬁfdfaﬂp dades rbf 50 to 200
procar bazi ne, %gl or et ham ne, ){(cl ophospham d
roentgeeﬂanfaf orolepssd. prHQsst ahfime, (dd ghaikanto sme Q%’ﬁd?fl 2000 to 6000

roentge%b'.s lﬂcfsggba g&{)ﬁg%ﬁ(ﬁ&sogﬁ‘ét} k/%g/nr%féii'e]}l:, a?n@;d%ng:)dnrﬂﬂg half-life of the

oxor u cin
isotopegthe ptrsiglile afd/Bpe6®)f radmrmxanmtad, and ltloxudteredyy the neqmastic cells.
recept or binding agent S, taxol gencti t abi en,

I bi he ar ngs prot e| nsf er | nhi b|
IR Ted oo HEESHE FEGhRel; MR SRTRE P Sl st st herein to
describ@NtheNBiodedsr B¥aivllichOar thafipeatial dehpokitidRr hnBtla CReMétheddpeutic or
of the foregoi ng 2. Radi ot herapy Other factors that

radiothgrapasicaganiiaselgd vernd thavareseesll, tisae enaubisst, w&laye placed in direct
ude what are commonly known as g-rays, X-rays,

JuXtap&Sng}lbr the directed delivery of radioi sotopes to tunor

cells. Oher forns of DNA damagi ng factors are al so

cont edpl at donswedthasapyi cr owaves, proton beam

irradiation (U S. Patent 5,760,395 and U. S. Patent

dn 80cad8&Y ofi ralnddvitreatading timmminotiterapeutiness gehdrkibyt, yeltylert the use of
1mmunﬁ|\ef£fegtfor tcre]e sS %nﬁar%%f%c%eg f(£ §‘ftm8‘nok3: c?n% aglggg(ﬁes?ftodtaarng% ean(()in destroy
cancer cells. Trastuzumab (Herceptin™) is such an example. The immune effector may be,
for example, an antibody specific for some marker on the surface of a tumor cell. The
antibody alone may serve as an effector of therapy or it may recruit other cells to actually
effect cell killing. The antibody also may be conjugated to a drug or toxin (chemotherapeutic,
radionuclide, ricin A chain, cholera toxin, pertussis toxin, efc.) and serve merely as a targeting
agent. Alternatively, the effector may be a lymphocyte carrying a surface molecule that
interacts, either directly or indirectly, with a tumor cell target. Various effector cells include
cytotoxic T cells and NK cells. The combination of therapeutic modalities, i.e., direct
cytotoxic activity and inhibition or reduction of ErbB2 would provide therapeutic benefit in

the treatment of ErbB2 overexpressing cancers.
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on the precursors of DNA on the replication and
repair of DNA, and on the assenbly and nai nt enance of
wa@bweresseres. Dosage ranges for X-rays range fPONMUSZNNG/§23529
doses of 50 to 200 roentgens for prolonged periods of
1Al fiembed dfadiffersls) approachen firepadise anmin20AAPY of GAQr exist. They
roent gens. Dosage r for radioi sotopes var
may bw@@ﬁg% caiprpriged i B Tollewingl fnipston o etibedics d%f‘éﬁ?e injection of
t dilo
antlbodwgecoﬁéfegqg tﬁmﬂ% g%) &ggct)t?%ra%&mcaageﬁﬁeﬁl{ﬁér1n§dof0%1§?g{l:@§ aqupled to
rad1oacaml 1s'bmppsgsnﬁpfiorv\bﬁmtaidﬁxbty}mjantﬁ)odws,edtﬂd, fizally, peigthdef wior cells
i b to describe the process by which a therapeutic
I bOneINFHY%i ti on and a chenot herapeutic or radi ot herapeutic
agent are delivered to a target cell, tissue or
$ DiCBGE | inhuierRbyacafl dnfigehib e?éptlldHti@ ptide®®dr Brotein, or an
| runot her apy In the cont éxt of cancer eatnent
autologpmmmaﬂclgemapt@uon @fél cogm@rﬁ@nloy kugﬁ”os itdmmst@xs@ gsfierally with a
n e ( nal.
dlStlnCtal_)ﬁWieﬁlgl ¥ \ja.n% gﬁ? Vi grtlatg gd osrf )}Sélanlggquo% g{m f 01%’98 I%/htchell et

al., 1990f BtcHl @Tﬁ&i (IHQB)Q elﬁtrhéléﬁdﬁe) 1rh15ﬁuﬁ¢tﬁ&a§ﬁ tﬁ@@’élmhents TR elicit high
i mmune effector or _exanp an anti
IgM respemes ften susyive bﬁ%erﬁhmk@mf‘owh@ ﬁbc% ap foaé‘é"’ égMaamtlbﬁétps (Morton et
al. 199§ﬁI i MZHﬁonﬁ]és 20 Uttt 20G l?‘o%'iéé %h@&c%%tfx&ffooﬁle e appears
may recrurt o er to actually
to be argi- ga&xghoméé br mtichnbngydrmanahmdiEDdy aI so may be
conjugated to a drug or toxin (chenntherapeutic
onucl.i de cin chai n,
B RIE panafi g (e PABwEs Rt biRberyab cagune: liated

lympho®feg @ isolddyin 4ih6, fhlvael Ok [PRYhHENE Ju¥RYICY & transduced with
carrying a surface nolecul & that interacts, either

genes fof BIOF RGCTOFIS,| aﬁdurﬂ@mmvterw Resenbergrerralc 4938;t1989)t To achieve this,
c

one Wom d% st%; Iﬂq it O ﬂl&h %&#ﬂ:ﬁﬁ ga%{glgién%bﬁ) glrﬁ%gg le{ff?clztg&damount of

activatedd. @mpldicy’&et 1nCy:bﬂ11btmt16n awtthvart yadgunGni-imcbipotdted adigenic peptide
rreductio r bB2 I d provide %lherapeul&i Cc benefi }3

compositypr g d f’srcé‘gf’ el oot Vaiser eSdrnyile asepeclarably be the

patient'§! H%%ellﬂha@ WetCEANE: RPRIAAFIES: ﬁlﬁ&d Q@ﬁﬁﬂdf%agllple %ﬂd activated (or
I mmunot herapy of cancer exi st. ey may

“expandall’govitrze dhinfogmt dfenfophdotwirany. hasnjredickd nevetal cases of regress1on

anti bodi es .al one: inj i on_of ant bodi Lou

of melan8%arfg1%orren%lhc€%?%?,ar%gElteef Berg&rgaﬁe 0 {eﬁm%@ I%f f%w compared to

ﬂmmewgauhp@ﬁqggoﬁ@upled to radioactive isotopes; injection

of anti-idiotype antibodies; and finally, purging of

tunor cells in bone marrow.
4 Surgery

~ Approximately 60% of persons with cancer will undergo surgery of some type, which
includes preventative, diagnostic or staging, curative and palliative surgery. Curative surgery
includes resection in which all or part of cancerous tissue is physically removed, excised,
and/or destroyed. Tumor resection refers to physical removal of at least part of a tumor. In
addition to tumor resection, treatment by surgery includes laser surgery, cryosurgery,
electrosurgery, and microscopically controlled surgery (Mohs® surgery). It is further
contemplated that the present invention may be used in conjunction with removal of

superficial cancers, precancers, or incidental amounts of normal tissue.
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In active i mmunot herapy, an antigenic peptide, _
pol ypepti de or protein, or an autol ogous or all ogenic
WO 2006/13850 | conposition or "vacci ne" is adm ni BEEUS6/023529
generally wth a distinct bacterial adjuvant
(Ravi ndranath and Mort EXAVIIIES Morton et al, 1992;
Mtchell et al, 1990; Mtchell et al, 1993). In .
rfﬁreafmﬂnwmgmxmmbaemmcluﬂémge daabm{]ates,prw@rt s o erﬁbédlﬂﬂeﬁ‘@ of the
v er than ose
inventigfl df SR 5y ampERR AR T ERRRED 7 W PeiGhaiche trehmgogmdisclosed in
f
the ex%s&@%ugﬁ?(tqg 'r&e et&g%ibcfélg?g t&ﬂ% daig)’ hg%jx}eﬁ rﬁggmgﬂgn well in
the pragticeanif the amtmhymi rzmtlehmsruan ﬂn@d:on&deﬂed t@dmrstrtme preferred modes for its

i THIRSIE e b o A TR i
appreciatd that nAkY 'cHﬁ{gﬁg chYbé MﬁHQ%‘ Eﬂéeﬁ)e&%rbn%dirherﬁs @hich are disclosed

transduced wt nes for tunor necrosis
and stiflehipin bk@roedlr(u%as@ﬂﬂbmgtheut é¢partir%ﬁ'pm1’918$):>1ntTm1d scope of the
. t 1qhi eve this, one would adm nister to an aninmal, or
fven 1ﬁu‘man patient, an imunologically effective amount  of
activated | ynphocytes in conbination with an
adj uvant -i ncor por at ed EXAQEPIE pepti de conposition as
descri bed herein. The activated | yrrlphoczt es wll nost
erably be the patient's own cells that were
MET )EI er |)s(ol at ed ffom a bl ood or tunor sanple and

d ded t Thi s form of
%ﬁmw& RS ol s el BehyS Q1 G nedomaceoeren ghteisedl rom the

Ammapf’roﬁﬁétﬁﬁﬁozﬁ%a%? %J RO naf @h8ded YRyt WredMRIRELEEN: 898 R Facility
t‘% 0 Ga[g no

resgon ers were few conpared to ose

(Fredericks yfa) . Black Smmrge(%mipi@b)wmbbﬂameﬁ(ﬁﬂdnoChmesrssRiESrs\(Wihnington,
| | , . Whi ch
M) T8 Bl Vet moihR oo lEa) e PR Ginkl Siieh gpocitic anhogen-fice

conditiedid afkd ukéd lat \8€W§é1{396f Mge Cuk Rt M8 tSH FEEE ¥iphrdGtd @] Sthe Amencan
resection in which all or part of cancerous tissSue is

Associgisior Acprpditatinmafd abesatary eé’dllmath@r(Ad‘e%EAGy mjaccmdmce with the

curre:n’cr ﬁthbﬁ’sn a{lgfs%:n?d{ 8p¥1§ 1ted ate ent a e, the
I'n ag tlon 85 8]?‘9[
Departrhynt&frf@@ﬂty anddlwrdas StraRes, &drtbe INIH. Mly@%feg%ﬂ)’wﬂh Purrna rodent
el ectrosurgg %,1 and mc OSCOpI cally controll ed sur

chow g p- watsh tung.t Fhe {fﬁ%th%ancero Relk r}wr:aﬂvélaAtMEHﬁ gells were
maintaiBb® $E DEMEMN ?Hivﬁtﬁfgeﬁaﬁar@s%a&l'sé % %ﬁ&ﬂéﬁ@&%r&nl%tﬁhs and 1 mM

removal of superficial cancer recancers
sodiumj pyeireién (Taviteogonn€arlsbad, NGAaIThe irssuse. (FAAFHAES cell line RAW264.7

was maintained in DMEM/F12 (Invitrogen, Carlsbad, CA) supplemented with 10% FBS
(Invitrogen, Carlsbad, CA). All media contained Fungizone at a 1:100 dilution (final

concentration: penicillin G, streptomycin at 100 units/ml and amphotericin B 250ng/ml).

Primary Bone Marrow Cell Culture. Primary bone marrow cells (BMM) from the
tibiae and femora were aseptically dissected from Black 6 mice (C57BUGJ) 8-12 weeks of
age. Bone marrow was flushed out with incomplete D-MEM and centrifuged at 1200 rpm for
3 minutes and re-suspended in 5 ml incomplete D-MEM. BMM cells were incubated in 20
ml Red Blood Cell lysis buffer (8.3 g/l NH4Cl, 1 g/l sodium bicarbonate, 0.4 g/l EDTA) at
room temperature for 1-2 min. 25 ml of D-MEM supplemented with 10% FBS and 100
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The follow ng exanples are included to denonstrate
preferred enbodi nents of the invention. It should be
wapmoasssas ed by those of skill in the art thatP€es2006/023529
t echni ques di sclosed in the exanples which follow
unlts/mlelmngglént (commpletd DuMﬁM) wcm/m:tded dny BMB/ iceNeRletd cérifuged for 3

min S ST A o B P I S0 i 10 o

compldt®D IMBMPARE bllfiRed f‘@‘m}ie "I\Iontzi'tﬂéﬁ‘elﬁ?t:elfsk\kflmle doﬂeétgg aﬂtﬁ 'é?-ntnﬁlged
should, in light of the present disclosure,

for 5 mip gt 1208mpmedndrdetsd @famCm?@emtmﬂl@morﬁ 2t3el0d melts/WBH 1n a 96 Well dish for

croroEBOALETS 3B LS RROP  RETRoE Rt b el Bovet

for ostsqmlz{sl: H1f£é}ént§eﬁ1©ﬁ%s§8‘yst f@ellan&’@tduﬁﬁredEPé@'\iP&@s%n'\ﬁg ce of 10
imals and cell lines. Fenmale athymc nude ce

ng/ml Me@%F osfose they werenvashed ud vaerl for Buiber $tu¢1ue$\r Bar difffetdndiation into

osteocl%%%: ??’-:Tt@b nggxﬂclgélr\llkiklg %de Br deés' sﬁﬁlfogga &gefiéa?feég%ra%%}zvgh fresh

M—CS]?bahtdeRﬂH’KUrom Charles Rivers (WIlmngton, MA). The
mce were maintained in a lamnar air-fl ow cabi net

FoRRx B cArsav S Ry o eSP8 R B M Kiple heas performed in
96-wel MIBLhfiRdm ASeCuftitedisi’r MaRf edid gtﬂv\/l?{iﬂ‘gfv%ér@? ol 9{1&/ treated as

Ani mal Care (AAALAC) in accordanc
describe¢ g vet iSKI§0a s diluted dn dsltwe nddén A 4deldd Bi measens in 2-fold serial

atoioffBRORTROL BB bR e i o wit
crystal |91ﬂ1¢tl'(&5p/6)ﬂﬁlﬂ% GRaMARNChndaB ubaRH vAth §6:8h{dAM8 bURE (0.1 M sodium
reast cancer cell line, MDA-MB-435 cells were

citrate, rPeH iR’ rethonpbm Absarbance gess, m@%ﬂlllfgbafd@mn utsmg an EL800
uvat e
umversﬁHﬂ%(t%rfgg t(réﬁa@le&&ﬁ 1%18 (? ei?%@ﬂ% nts HM n%gﬁ;gi, % age cel |

i ne RAW264.7 was mai ntained in DI\/EI\/! F12 (I nvitrogen,
GaMigh Qitecchyst Diffptentiativrd Bmmmcem%a KB hewd tulpgenin 48- well

di Fun at a
pes LR e oo, COR A EUOBLESN, 08 e
Cell culiiifed ﬁi’&méﬁb_]@ctaio 4 Qi tefhdPe @hn@af@P hgt 9%& Gi Eelf’s vrggreyﬁxed and

250ng/ M ). Primary Bone Marrow Ce
assessed) ofigs %ﬁﬂorcbw éﬁfqrgnt(asmw byt rcovmtirtge the mtale nambef @rfDTB.AP-posﬂwe

multlnugfe%%dﬁtﬂu%?é ce(ﬁsS%g ct eql fd6?1mp§ét Ce%ltrgen usmé CEeucocyt?e Acid

phosphatase kit from Sigma-Aldrich (St. Louis, MO).

Bone-Resorption Assay. BMM cells (5 x 10%) were cultured in 96- well plates as
described above. In short, cells were seeded onto OsteoAssay™ plates from Cambrex
(Rockland, ME) and initially treated with 100 ng/ml RANKL and 10 ng/ml M-CSF with or
without 300 nM SK1606. Cell cultures were supplemented with fresh 10 ng/ml M-CSF at day
three. On day 5, a 20pul aliquot of the supernatant was used to evaluate the bone resorption
from the OsteoAssay ™ plate. Bone resorption was evaluated by measuring collagen I release
from the OsteoAssay™ ™ plate using CrossLaps for Culture ELISA kit from Nordic Bioscience
Diagnostics (Portsmouth, VA). Absorbance was measured at 450 nm using the reading at 650
nm as reference using an EL800 universal microplate reader from Bio-Tek Instruments Inc
(Winooski, VT).
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age. Bone marrow was flushed out with inconplete D MEM
and centrifuged at 1200 rpmfor 3 m nutes and
wo esosasgsended in 5 m inconplete D-MEM BWM CePCHUSENG023529
incubated in 20 M Red Blood Cell lysis buffer (8.3
It im&dépéndehcgl/ BMMddellﬁ(Z) k oot banatduré th 48-FeERTMNs @&fdescribed

roomtenperature for 1-2 m of D- MEM

above gpg) psteménmélu RANIRL 1699 Fyylbnﬁatllfmhﬁwomrmrqu@@ﬁ ef 390 aM SKI606

i L1 5 SHE RS TS AP BB 5 S o

24 or p8 abed ];ﬁist- RANKI 2stimil@tioh el TRAPOstainedlaisdonM Chllsl@erd then fixed,
(gf compl ete D -MEM and cul tured for 2 Non- adher ent
stainedt gy | pad the quarestotasirockse Fee @%ﬁff‘gm egclppondiiom gxgtpscribed

abovel PM and plated at a concentration of 2.5 x 104
cells/well in a 96 well dish for cytotoxicity assay, 2
X 104 cells/well in 48-well plates, or 5 x 10 3

cBAVE/26d|7 CorvubtGrevwiith R4 A4B435 calstamocCansditioned Media. For co-

cultur §e5t R R SOB E H) Firean  Lb Rl Rl €  adnere

for 12vRsRe MPRAAVIEESS (Rfe fhdh tiMesduebd dit6$he RAW?264.7 culture at 1ncreasmg
differentiation into osteoclasts 30-100 ng/m RANKL

density aebincubsied Sorvdhoyigp pﬁﬂ@ﬁ’ehmresjwarettben mncubaped withter fwlt:hgnt SKI606
at 1ndgﬁcgo%)ncentratll§|{1<sl‘%% td%ﬁlio él(f:ell ere S(ﬁlcyn ﬁC’X& sttzgéel:(ﬁéﬁgl?/ Tﬁf’&P and the

agai n e formed

numbdré af osh)@icle@mvtfetrs soigntednt dacke ceiditi®@Bas cﬁ%ﬂbé@ab&ve(. 2.5 x 10

) were plated and treated as descri bed above. SKI 606
was diluted in culture nedia_and added to the wells

2 qrogopditioned media thei MBPA-MEAP S colls weteqlatsd i 40 8y P}?E’S r(l x 10°
cells/pRiE) dnl8nd&u®IRU T RARET BRAiaGRLS tReV\RERVEd Q:'eﬁt‘?ﬁu%@dtfbr 5 minutes at

crystal violet (0.5%in 20% net hanol) and sol I zed
2500 mpint mds‘mpemtm‘tsswmﬁﬁcéate@ @nd pMced i 40 vitilnme.e RAM264.2 cells (750

50% e anol r banc S asyr ed at 0 nm .
censith SR SHERREH V6 PR ABBETE NGB 17T condiioned
media Bir&m TRIDA N3BL435ERdE WAE a0 a8s KhoubME] . with ofi $X1606 at indicated

Osteoclast Differentiation. BMMcells (2 x 104) were

concenfigtiogs der prdaxs- Glls| weieathers fiedqdsaigined oy TREGR andiige numbers of
osteoc%eféﬁv%ul ?ﬁrﬁgd W daBn 4R {](g{c {Q (%ecs) 1 mgg{# 10 ng/m M CSF.

ures were su I'um change on day
3. At day 5, cells were fixed and assessed for
ohttm:hﬂmtdhj attibhe ard Piratessing oy Booe Missng Stlhl@lctsotl\ziDA -MB-435 cells

were TR 1150 gpps: 00k REAT =gy By o gy and re

susperfdB@ S 'PEtSa&%)r Ibe{ratfdnoﬁk Eﬁﬁtaﬁbﬁj 6 hd §ﬁee LRHInals Mede anesthetized
Bone- Resor ption cells (5 x 103) were

with igtramysepri mJ@BonsA@lfl ke&r@mes(la@, mg/kg) plus acepromazine (2.5 mg/kg).
Female athymic NCr nude mice were injected with 5 x 10° MDA-MB-435 breast cancer cells

in 0.01 ml of PBS, into the proximal tibia of each mouse using a 28-gauge Hamilton needle.
Three days after injection the mice were divided into 3 groups and treatment started, of daily
oral gavage of vehicle (0.5% Methocel/0.4% Tween in PBS), 150 mg/kg SKI606 in vehicle,
or S.C. injections of 10 pg/kg Zomeda (zolendronic acid) in 0.1 ml PBS. Treatment was
given daily, 5 days per week for 9 weeks. X-ray images were taken at 35 days after injection,
and also at 14 days intervals. After 9 weeks, final X-ray images were taken, tumor weight
calculated from the difference in weight of the tumor-bearing and non tumor-bearing leg of

the same animal. The tumor-injected tibia was fixed and decalcified in EDTA, and sections
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descri bed above. In short, cells were seeded onto
Ost eoAssay(tm plates from Canbrex (Rockland, ME) and
WO piobi1385by treated with 100 ng/ Ml RANKL and 10P@yiUft006/023529
M CSF with or without 300 nM SKI606. Cell cultures
stained wer ghs prgseane f euulwmudeétccé S)htemciaﬁg/ (B mucHF using dagucocyte Acid

phosonhBEEEn 650, Lo AP B FobButob! Bl RSt B REROAR! e was
determined ERASEAN{alTbn RIfahiStol JBYNSoctiBRNT mvefgnt WasuRwAl vt 86leYined as
measuring collagen | release fromthe OsteoAssay(t

followsp wgight gﬁlrngct@i tﬁgsuagghtf @frnogriniegicd bind KA ofithe sanganimal.  Areas

o it g S R3Ch 80 a1 0305585 TR SEMRYH b heng g
area of €ibfas and Eﬁlcraﬁ?é@f &f@&uﬂ@é thg ratio ?Q@ls i i z6ads/pixels in tibia area.
m croplate reader from Bi o-Tek Instrunents Inc

EWnooskl VT) . Ti ne-dependency. BMMcells (2 xl O4)
RESU e cultured in 48-wel |l plates as descri bed above and

treated with RANKL (100 ng/m) in the absence or
Epelé@ﬁtfaé nofersid kipgssiatetitraoepsposntdhér 2upt h sk were tested for

fheir abglét&g% il Jdlgg@ggbgr h%h?cggst Qs {&%&%?RAW?&{’? Qbiis. SK1606

was chexed béEARe atra]iatedcboatpoﬁﬁth hai@ehsshmn ¢o bhedudliineitlitor of Src and Abl

inasosdBEAEH! ot ocAll B oLV Ta B s a2y i s found

that thi€ @&nﬁo&ﬂ 1ﬁHiﬂli‘érS?rc W bR eﬁ%é\%g’%\zﬁtﬁl a{nSI gf g@'}g\/lta!nﬁ riﬁﬁblts Sre-

dia. For coculture assays RA O cel | s/ wel
dependmrpe;otplnatVMmmol‘@sphmVllatlm aitc@mmmblfm:dmwmttous adher e
for 12 hours. NMDA-MB-435 were then introduced into the

VGt HEBhp OSSR SR AL H Gs ait

600 nlvm/lsmlﬁoas i efing ahat @i @hibtdrc effeensu @Eﬂe@cﬂ&st(f)ghheﬁs dayst due to
vvere then fixed, stained for TRAP a
CWOtOXFﬁJ%E/F*é’ Sk Lqlooen thet Rreqser eelisntthe W%e wf élalﬁ fi-pheyipmino-3-

I .
qumohﬁe%a%%ﬁ%%?@%g@% @Vlegu@%ﬁxy Mh%snﬁggﬂ%m cgftféecgg RANKL mediated

osteoclast |di¢rphtitmn &nBMMcinbatdode fdeperfﬂﬁnmmamser ([qura s BMM cells

sppear I ehEeRH Y 48 SRIGo Al haffte) Foufforisiagents R rigure 2
and 2B)seln BAVEGA,; the abilisy Q)?ESKIE@Ut%/ i«hﬁi‘tht) bM\@J @esaﬁﬁfoﬁdwh@ s@fdied by
pl ates and all owed to ad W@Ep or hour s.

wel |
st1mulat1;@g] BMVoelg witdRANKlopm OBigoss tedgs| fsom/éignﬁme@@k@nd ME)
i J4 t i
with Orfvgl?ljf&g@gays. CEMM C\?/eﬁugeg eggr?df‘{@{ etgﬁbgﬁal ne or %&ﬁepﬁresence of
300 nMUEKIG06 erbibiied sa Bf7-fold decrease in collagen I release, an indicator of bone
resorption, as compared to M-CSF and RANKL treatment.

The ability of the breast cancer cell line; MDA-MB-435 to induce osteoclastogenesis
in RAW264.7 cells was examined. This was found to be density-dependent with an optimal
number of 800 MDA-MB-435 cells/well (Figure 3A). The optimal number of RAW264.7
cells was established, for this study to be 500 cells/well for co-culture with MDA-MB-435
cells (data not shown). Conditioned media from MDA-MB-435 cells were also able to
support osteoclastogenesis in RAW264.7 cell cultures with an optimal mixture of 10%
conditioned media from MDA-MB-435 cells in DMEM/F12 (Figure 3B). This indicates that
the ability of MDA-MB-435 cells to induce osteoclastogenesis in RAW264.7 cells is due to a
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osteocl asts were counted in each condition as
descri bed above. Intrabone Injections and Processing
w@booBasss90li ssue Sanpl es. NMDA- MB-435 cel | s wer ePCT/US2006/023529
harvested with 0.025% trypsin - 0.01% EDTA sol ution
releasedMBERr Wah&iaHah BelPBScalhdontectu \IBDACRIB-#H5 FIBS niay release an inhibitory
preparation for j fantatlon i nt
en@liogt

factor sy & Q@66 Hes P8 PR ‘Lﬁgfeqafrgdg‘giﬂ? bl OB qchcentrations

gp} (100 ng/ kg) plus acepromazine (2.5 ng/kg).
Ofcondlé%h e%8 ahym ¢ NG nude mice were injected with 5 x

105 MDA- MB-435 breast cancer cells in 0.01 m of
Addiion#lestptieinchided ithd tvestigation ofithesbilityiod élqﬁ(i@togléh@ét breast

mlton n I Thr ee af.t er | ect t
e PR S5 SrTIe SEAIMILEHR  FSpv-s
1nducedd@§t(l)dfe§:@c§g'éhe§@%?9§\m64/ ¢henid at & Qohdénietitio GEHO@nM/SKmn(F igure

my/ kg SKI 606 in vehicle, or
4A). SKAGYT Wi aBoafbld 0 midiinig tiroprtenslasiagionefisy mdp%edabx gynditioned media

S, eah ment, days per week
from M%&"@'&Egk‘%us lﬂ-aré(if i&ngé%%ngv\llél%gg rgﬁi ¥ ]§)35 days after
i njection, and al so at 14 days interval s. After 9
BEGHS, whi aglessédriayan mages nvelel dsialgefemal el athymie Nghitnude mice (8

et G LT R RLERCE F  gBehEggp i
of eachPfib g?ém sfu:[%g ?%%TA it dr? $iEdeddi® AmeasSydrb Bedanshio three treatment

dec sectionsstai ned for the
groups pneé ﬂmmmd@ﬁcafmf mmmcinethb éﬂbla)mae deleained (byaemunmaéiop of histology

sectlonssgréﬂ)gel)&}e ﬂ&o i (St eL erﬁléli‘ség ﬁlgge Pat?d w1th e1ther SK1606

or Zomb8Ewhtdii@nifiBnt BBl 8y Wlﬁﬁll thh‘ cB@al dratp Qncak (hgeltecﬂm glyd Table I).
sections. Wight of tunor was determ ned as foll ows:

Areas Qf/éy%mwe@rmgmﬁ@mtbdl%seg micgsieatied veith SisHOP o domedaFigure 5B and
e t he s@ [

v o ey R RN L ARRp S YR, SRl Soions of
tumors tfﬂ)nﬁfsﬁwtﬁtradte@ ntite (Flgumsca)n dCbmposntearoé dlsg difgial images are shown
cal culate the ratio of pixels in lytic zones/pixels in

in Figures9itg0Gr ea. RESULTS To identify potential kinase
i nhi bitors, conpounds 1, 2, 3, 4, and 5 were tested

Table 1 qgvaﬁﬁﬁbﬁ oP@Kﬁ(SG@’oﬂ MDHJMEL%S%M@L drRet B eseadbadc! ast

differentiation of cells  SKL606 was chosen

Expbdorntd a rdhat@dccoﬁpuumnhas bé’%ﬂghh'@ii/m t Bstimate of Jsitic zones
i nhi bitor|of Src agg Abl ki nases (tBosgheII et ah,
9YPb) . SKI 606 was Pdentified|and CHar acterized, and

Contrdl (véi§de) Ol”lg/ﬁ?bo%bl s conpouhd.2uphii.03 Sf6.200+41.06
enzyne assay W an 1C50 of 1.2 nMand inhibhits

SKI606r ca?:pende$H(12pG7éVél n tyrosine| BRSSP at BA64H/- 0.09

Zomeda TPAFABHETCARCER Nat TONS 0.073 +-0.02 | 0.099 +-0.05
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The conpound is not cytotoxic to BMMcells and | ess
than 10% of the cells died at 600 nM SKI 606,
WO p@oa3gshng that the inhibitory effect on PCT/US2006/023529
ost eocl ast ogenesis is not due to cytotoxic activity of
SKI 606 on the precur s@EEERENCHSe structure of this
4- pheyl am no- 3- qui nolinecarbonitrile is known (Figure
:3)3 ﬁaﬂldvvh@Sfjd?r]?hcmhj b ther yxteftfthat tlosy ﬁANdiﬁe- Bsmihd';ﬂm@gprocedural or
ost.eoclast differentiation jn BMW in a, dose dependent .
other dﬁ@hﬁ SFPRlemenipy tpémseaqeﬁmr@} Lgrelélp 5 FPqCH1gedly) igerporated herein by
referens€NSitive to SKI 606 if added after initiation of
ost eocl ast ogenesis (Figure 2A and 2B). In addition,
the ability of SKI606 to inhibit bone resorption was
5 U.S. Paenidi&0.28Y stinulating BMM cel |'s with RANKL on
teoAssay(tm plates from Canbrex (Rockland, ME) with
U.s. Paﬁnt%ﬁ%ﬁé@é SKI 606. BMM cultures treated with M CSF and
U.S. Pdedis)y6orzoshe presence of 300 nM SK. 1606 exhibited a
3.7-fol d decrease in collagen | rel ease, an indicator
U.S. Pag¢nt§9/88,%9€sor pti on, as conpared to M CSF and RANKL
t The ability of the breast cancer cell |ine;
US. P%‘Z\%I@E@% to i nduce osteocl astogenesis in RAWG64. 7
10 U.S. Pateitispphp20es@mil ng@il This was found to be
densi ty-dependent with an optimal nunber of 800
MDA- MB- 435 cel I s/well (Figure 3A). The optimal nunber
Amm . t i gwed, for this study to
eelgg)\é\ggézf’zg%f’fgwl@g-%@?t ure with MDA- MB-435 cells
Baron radt & Gudt Bioholi)6): 2008202 0H¥d. medi a f r om MDA- MB- 435

. cell e ahl S ort osteoclastogenesis in
Blalret@@fﬁ‘@eﬂ&gﬂﬁ%%@%\ﬁ ]'fb%%an optimal mixture of 10%
15 Blair e£ANGi CeipBREHHRAUB4HUOT4MDAONB- 435 cel|s in DMVEM F12
( ure 3B). This indicates that the ability of

Fi
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Boschecﬁ@%/)zcg.487009§.:j4§d.l ze%%e{@%k?:@ﬁ@%@ factor rather than

-to-Ce contact . al so may rel ease an
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st eqcl ast; f ormed decreased with higher

BOSCheﬁb?Fdém’-rM? driemes A hdh 29%hed nedia. Additi onal
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SKI'606 to in east’ cancer-i nduced osteocl ast
- Dougalt e afatGenes D8K) BX{$8)s24]2i 426 a9y i nhi bited t he
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SKI 606 was assessed in an in vivo nodel, using female
athym c NCr nude mce (8 weeks old) injected wwth 5 x
wQaO®6NB¥IMB- 435 cells in 0.01 m PBS into the peDKBI0A$/023529
ti bia of each nouse using a 28-auge Hami |l ton needl e.
Mund\red, GeneerddO(B Sadpl)ib4o-i BfE@d997.eat nent groups and the

|nC|d f_tupmor ti bia was determ ned by
Mundy, ¢z tAICG% @s?]lop%’gl&%gecti ons and wei ght of tunor.

Pollezwemmht $3@85:11801 fog woy.s in mice treated with
ei ther SKi 606 or Zomeda were significantly smaller

Ravindrgyath alttbl\/bdnn;lm‘eigrlbayplmmmmls 7( wagmse 1981and TabI el).
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R_l\\/:\/x_j()c}b)n

wherein:

n is an integer from 1-3;

Xis N, CH, provided that when X is N, nis 2 or 3;

R is an alkyl of 1 to 3 carbon atoms;

R(1) is 2,4-diCl, 5-OMe; 2,4-diCl; 3,4,5-tri-OMe; 2-Cl, 5-OMe; 2-Me, 5-OMe; 2 4-di-
Me; 2,4-diMe-5-OMe, 2,4-diCl, 5-OFt;

R(2) is an alkyl of 1 to 2 carbon atoms, or a pharmaceutically acceptable salts thereof.
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2, &tpet %{g?f@?m”zb@dle@lwhvsompomd@tqfdbp ffmitahi bi ti ng
bone resorption conprising, providing a

Formulaler apeutically effective anmount of a conpound of the
formula Formula | wherein: nis an integer from1-3; X
is N CH provided that when Xis. N, nis 2 or 3; Ris
an alkyl of 1 to 3 carbon atons; R(1) is 2,4-did,
5-0Owve; 2,4-did; 3,4,5-tri-0Owe; 2-dd, 5-0Ove; 2-M,
5-0Owe; 2,4-di- Me; 2,4-di Me-5-0Ove, 2,4-did, 5-Ckt;
R(2) is an alkyl of 1 to 2 car at ons, or a
pharmaceuti cal ly acceptabl e sg hergof. 2. The
nmet hod of claim 1l wherein thelgonmpound is of the
formula: Formula | wherei i S~an integer from 2-3;
X is N, CH, proyided that en Xis N nis 2or 3; R
is alkyl of 1 Ro93 cafhg o CR(1) is 2,4-did,
5-0Owve; 2,4-did; 3,/ p; 2-C, 5-0Ove; 2-Me,
5-Owe; 2,4-di- M, » Ove, 2,4-did, 5-Ckt;
R(2) is | of campgon atons, or a
pharmacgutical | y| acceptabl e salts thereof.3. The
met Fod Nf cl afm CHaker ei n t he conmpound is of the
for mul a: mula | Xis N CH

0

wherein:

nis an integer from 2-3;

Xis N, CH, provided that when X is N, nis 2 or 3;

R is alkyl of 1 to 3 carbon atoms;

R(1) is 2,4-diCl, 5-OMe; 2,4-diCl; 3,4,5-tri-OMe; 2-Cl, 5-OMe; 2-Me, 5-OMe; 2,4-di-
Me; 2,4-diMe-5-OMe, 2,4-diCl, 5-OFt;

R(2) is alkyl of 1 to 2 carbon atoms, or a pharmaceutically acceptable salts thereof.
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nis 3; R(2) and R are nethyl; or a pharmaceutically
acceptable salts thereof. 4. The nethod of claiml

wob@easssoR(2) is methyl. 5. The method of cl ai PEWUS2006/023529

wherein X is N. 6. The nmethod of claim1l wherein X is
CH. The nethod of claim1 wherein the conpound is

3. Thé f2thed b chairo lovierein the compound is of the formula:
nmet hoxyphenyl ) am no] - 6- met hoxy- 7-[ 3- (4- met hyl - 1- pi pera

F 1z'hnyl)propoxy] -3- quinolinecarbonitrile or a

ommulhhar maceutical |y acceptable salt thereof. The nethod

of claim1l wherein the conpound is 4-[(2,4-D chl oro-5-
nmet hoxyphenyl )am no] - 7-[ 3- (4-et hyl - | -
ri perazinyl ) propoxy] - 6- net hoxy- 3-
qui nol i necarbonitrile;
4-1 (2, 4- D chl or o- 5- met hoxyphepyt Jam no] - 6- met hoxy-7-[ 2
-(4- nethyl-I|-piperazinyl)et — 3!
- 3-qui nol i necarbonitrile;
4-1(2, 4-Di chl or o- 5- net hoxywl i enyT ) ani i no] -7-[2-(4-ethy
l-1- plpera2|nyl)ethoxy] 6- -thox%-S-
qui nol i necar boRPx U
4-[(2,4-Dichloro-5 q iiyl)am no]-6-nethoxy-7-[
(1 met hyl _
riperidin-4-yl)get hoxy] - 3>qUi nol i necarbonitrile;
4-1(2, 47D CN or Q- 5-
netﬁoxwgggiyﬂyaﬁCﬂﬂ]-6-nethoxy-7-[2-(|-nethylpiperidin
-4-yl ) et\noxy] - 3- qui nolinecarbonitrile;
4-1 (2, 4-Di chl or o- 5- met hoxyphenyl ) am no] - 6- met hoxy-7-[ 3
(1 -
met hyl pi peri di n-4-yl) propoxy] qui nol i ne-3-carbonitrile;
4-1(2, 4-Di chl oro- 5-

Igfgg?henyl)anino]-7-[(|-et|inpiperidin-4-y|)nethox
$$§ Y&t hoxyqui nol i ne-3- carbonitrile;
#4d §:2, 4- D chl or o- 5- menoxyphenyl ) am no] - 6- et hoxy- 7- [ 3- (
4-
REDI R premesthyl; or 3/ phapnagrasigaliuiasenteble sgiscthersehi tri | e;
4- [(2 4-Di chl or o- 5-

[ (]

4. Pﬁ%¥png¥+%' ﬁakPﬁﬁg ﬁoxy ui nol i ne- 3-
carbonltrlle
4-[(2, 4- Di chl or o- 5- net hoxyphenyl ) am no] - 6- et hoxy- 7-[ 3-

5. The nethog gficpamdzwherkingX jpPNopoxy] qui nol i ne- 3
-carbonitrile; 4-[(2,4-D chl oro-5-
nethoxyphenyl)anino] 6- et hoxy-7-[ 3- (I - met hyl pi peri di n-

[ arbonitrile;

6. jh%?%ﬂﬁgkﬁ%%%%ﬁﬁa irl]'lte‘%g%;x()j/%henyI)amno] 6- et hoxy-7-[ 2-
(4- et hyl -1 pi perazi nyl)
et hoxy] qui nol i ne-3-carbonitrile; 4-[(2,4-Di chl oro-5-

7. The method of claim 1 wherein the compound is 4-[(2,4-Dichloro-5-
methoxyphenyl)amino]-6-methoxy-7-[3-(4-methyl-1-piperazinyl)propoxy]-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof.

8. The method of claim 1 wherein the compound is 4-[(2,4-Dichloro-5-

methoxyphenyl)amino]-7-[3-(4-ethyl-1-piperazinyl)propoxy]-6-methoxy-3-
quinolinecarbonitrile; 4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[2-(4-
methyl-1-piperazinyl)ethoxy]-3-quinolinecarbonitrile; 4-[(2,4-Dichloro-5-
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10.

met hoxyphenyl ) am no] - 6- et hoxy- 7-[ 2- (| - met hyl pi peri di n-
4-yl ) et hoxy] qui noline-3- carbonitrile;

W@ 24062385900 chl or o- 5- met hoxyphenyl ) am no] - 6- met PORYS200$/623529

- (4-propyl - 1-
@Ihdﬂlﬂf héﬁ&h))aﬁﬁ@ﬂ%&]—@@eth}di—hpipbmﬁgrt)bmnky]m—hmthoxyﬁ-
4-[(2,4-dichl orophe '

iwbRgr st 14 g;%fahﬁﬁbfg% ﬁ?ﬁetw’syﬁﬁ?lml)awﬁlo]ﬁwmxw-7—[(1-
nl?eﬁ@ ng@ﬁﬁ{lﬁll pgll)mgt;hgﬁzg@ﬁ 1ngh carbomtrllez 4-[(2, 4|chhlo1o -5-

oxy [ 4,5-trinetliox
haml)aﬁﬁmpmmﬂethm&y 3—[Ze(éf1hcthylprpenézn -4-yl)ethoxy]-3-

rwfm‘:h' Sl 0 FTROT Qo HO B BAbGHP b P31

é'{ﬁ% ﬁll-ég- SRA¥Yindtine-3-carbonitrile; 4-[(2,4-Dichloro-5-
i henyl gﬁ?ﬁg ﬂglf 1rﬁet C?/r | pi perl di n- 4-yl )[r(ret hoxy
]maihqupheleyl)&nnm]bb[ﬂtqth}ﬂp;pendm -4-yDmethoxy]-6-methoxyquinoline-3-

Ll Tt Y P el TR A T b BLIYA P 5.0

@ﬁéiﬁ& Eﬁ%i/azﬂr 1-yDprapbhepimalide-3-carbonitrile; 4-[(2,4-Dichloro-5-
di et hyl phenyl )am noj-7- [EI met hyl pi peridin

)(yqth@nyrpbbmy}pngn@aﬁ -pibaky-7[(lemethylpiperidin-4- yl)methoyyy]()lulnol?ne 3-
{P&PP’F{% :OIC B'eﬂ 2 QEQ S¥RPE I RN R HRASIS ¥ tMbx -6 -[3-(4-

n-

)étﬁyljﬁpél@xm}nyﬂ)pmbm;qqﬁncla{dabmrbbmhﬁe, or 4-[(2,4-Dichloro-5-
phar maceutically acceptabl e sal

eethoR TR L dhe R o eBaa s Hrepetdapiagline 3
| ARoRIHRY - 2(2 4 g)zclﬂ&lbr?ﬁileﬁfox Iﬁs‘nm)%nm\ﬁ!p%[e%d&y[ﬁﬁz Pﬂﬂl%thyl 1-

|’ 0SS I'S asso W th osteoporosis; giant
ofipdvamiey])athdxty] pligolinged- cm’aonlfrdm lial expansil e 4 [(2 4—D1chloro 5-

e

rcféﬁib%ﬁh% d4qq, @Dﬁﬂl&o—?ﬁﬁ&bx?pﬁiﬂn?ﬁ&ﬁﬁm] 6-methoxy-7-[3- (4-propy1 1-
i mobi |i zati on-i nduced ost eopeni a; hypercal cem a of

rpéraginyldrop o is- crvelncslmea@b@m glamant Arithirdichinsopheayhpmino]-6-

bo‘g{ﬁgx a? ([Q(_}ne%ygg\?emrdgﬁg g') c{ﬂél%gmg‘?ﬁgghtrﬂe 6- methoxy—7—

di Bﬁﬁ&gﬂp@éﬁnm-ﬂ-jdnﬁéthﬁ»fy]wE(e,ﬂwaﬂmhdm{mpﬂe@mammo] qumohne -3-
chondr obI ast omm; chond‘réé%m d fi

ar coma: chor db TRy Mg PF%MMQ} - amgihoxy-7-[(1-
Crﬁ@t‘ﬁ?l%@eﬁﬂﬁ'l -4- "y[)g{eeg{r%%gwa iRl BSLaBRHAEES ”@m@tﬁ&%ﬂ@f[ e-éfoxy-2-

jornt T di sease stic fibrom; diaphyseal
neaetbi lpheny! pienols7-§ 1vmtthylquengmaéiyvl)meﬁ]oay‘humohneﬁ ~-carbonitrile;

R R
gﬂﬁﬁeth@;zst |G RASIHRO3LSBEhiGgsAr coma; fi br osame:mzam fishnetsxy-2,4-
ysplasia;, florid reactive periostitis; glonus_ tunor;

gdlmmyhdsenylda@ap}:aﬂﬁl -mﬁtlwhmendﬁaflryé)a@qﬂn@cy},q%%aw&néarbommle
4-[(2,4-dichloro-5-ethoxyphenyl)amino]-6-methoxy-7-[(1-methylpiperidin-4-

yl)methoxy]quinoline-3-carbonitrile; or pharmaceutically acceptable salt thereof.
The method of claim 1 wherein the compound is a Src kinase inhibitor.

The method of claim 1, wherein the bone loss is associated with osteoporosis; giant

cell tumor of bone; multiple myeloma; familial expansile osteolysis; osteopenia;
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12.

hemangi oma; hemangi operi cyt oma; hi gh-grade surface
ost eosar coma; Hodgki n | ynphonma of bone; intracorti cal

wosdenssEpcoma; i ntraosseous wel |l -di fferenti at ePICT/US2006/023529

ost eosarcomm; juxtacortical chondroma; |eukem a;

pediodpnadt distdzep usypeymtatingyidom; mﬁhnbilchlensemsijoss in rheumatoid
net astati c breast cancer; tast Ki, dney. canc

ARy %F‘%Ftﬁ u ’éeaé&n aaamowa Q?é‘i‘ % %%ft‘oé’f%‘ glﬁﬂ’éFcalcemla of

Mdish gal bt %%&&Waddﬁé?ﬁh&inﬁ Oaﬁl%hlf}Jsﬁﬁf‘Sbone cyst (lesion);

neurofl roma of bone; non Hodgki

ARgioss¢dyd ﬂgghlgnactﬂ)r,aalqgw&ar@w (:IQWt g@ée), dxerne desionsNof &Jamcher’s

l.esi on;, ost eobl ast ost och

R RGeS T e PROPYENBAS: dyepirablasiomys chgpgromyoid

BBERRITB chARL QRFRIMOSEIRRAMNEA; tcldar @&I eshRadidkacsthb; aodventional
ost eopoi ki |l osi s; parosteal osteosarconm; periost eal

nomndolery peieosstoms, descaersiye aRmt élﬁgasentd@@rmplashc fibroma;
R R R R R T

bodigortylsd gramlldrhar Eplfhehbﬂu ﬁemuﬁlgibend%ﬂiehbmay Hﬁﬁﬁlg,@ﬁﬁarcoma of
gpl asmacytom) ; subchondral cyst; énow al
P PR TRRBSS 8T Osteaiagogask; t filrpedrenmnas oous Aysplasiag florid reactive

e Uy I .

SRS, T RS Rt BB SafBRE"Ys, Db MRERHRIA syndrome;

hemengmmmst}msiaﬁgio@eﬂcytmmg, Higladradad suiréele, obteessstqma; Hodgkin
reat| r ost at e, n bone, testicul ar

B oTg BB o GLie R OSteg GG b FAgEIeo R - differentiated

U?c%@s%h%%ias Juﬂtgeoﬁ-f@a? dBhMBHhad flevkleidN hdligndE HBtdhst IBRtiocytoma;

bone net ast asis is a breast or pr OSt at e cancer
melarbeasyists; Tdtastiis sadi cunedr; olctastativ 1kidfieyr canser; metastatlc lung

%{l rl 3 Pﬂgtaﬁr OVIP%&PC CCI'ant I g{}egﬁ h(z % ﬁ?lcalﬁlg 5‘?% g*tls os31ﬁcans

h&ﬁﬁﬁbmmas of higuie} hﬁihaﬁbdghﬁd Ly@iRnaR YaonoBHEMGE MRy, (fibrous
or sur g 15. The methad of claim1, wherein the

eqt)s, Newas Hisione peigoRiasiems;. osteochondroma; osteochondromatosis;

osteoﬁbrous dysplasia; osteoid osteoma; osteoma; osteomyelitis; osteopathia striata;

. einchondroma

osteopoikilosis; parosteal osteosarcoma; periosteal chondroma; periosteal
osteosarcoma; pigmented villonodular synovitis; post-paget’s sarcoma; schwannoma
of bone; small cell osteosarcoma; solitary bone cyst; solitary fibrous tumor; solitary
myeloma (plasmacytoma); subchondral cyst; synovial chondromatosis; telangectatic

osteosarcoma; "Tug" lesions — metaphyseal fibrous defect; or unicameral bone cyst.

The method of claim 10, wherein the bone metastasis is a lung, head and neck, breast,
pancreatic, prostate, renal, bone, testicular, cervical, gastrointestinal, colon, bladder

cancer metastasis.

The method of claim 11, wherein the bone metastasis is a breast or prostate cancer

metastasis.
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13.  The method of claim 11, further comprising providing an anti-neoplastic therapy.

14.  The method of claim 13, wherein the anti-neoplastic therapy is chemotherapy,

radiotherapy, immunotherapy, or surgery.

15.  The method of claim 1, wherein the compound is administered orally.
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