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CANCER TREATMENT METHOD FI ELD OF THE | NVENTI ON Thi s
invention relates to a nethod of treating cancer and

w@e@saeriger ous syndromes in a mammal, incl udi NBCEHUS2008/054046

human, by adm ni stration of non-peptide thronbopoietin
(TPO) receptor agonists and pharmaceuti cal

conpositions containing the sane. Suitabl t he net hod
rel ates to nmethods &A TREAT, T,

pre-cancerous syndrones by adm nistration of

3'-[(22)-[1- (3, 4-di met hyl tb [)-

1, 5-di hydr o- 3- net hyl - ﬂ%&@—%&%ﬂ%l i dene] hydr az

[ no] Thishipndintiay reldtes 10 a nieiti‘pddeﬂyﬂe}aﬂrﬁg camicbioand pre-cancetous
rShed nwae( %&% .ﬁ&h&@{ a%0 'ﬁag g?rﬁ@}s‘irgp rhgidr{o%t-&e%’tide
'vat és and UPRe e stifta y e

Hirgmpﬁmtem (lTﬁ’milr@nﬂpM)aggmsts an@rp@a@nwti@qi compositions

l%bﬁta“ﬁéqﬁggmgobﬂ%ﬂﬁ)thé ﬁ‘Je?hddSrelngmg Wquho%ls?‘ﬁﬂ @re&trheg cancers

corresponding salt free co nd
IMZR@:@'N@”% SY'HEOWWEWP'@W“SFW'SWBB%C{ ng 1[17(?( ﬁ@)ethlél%he”y')
besemhﬁdr@wnntamym—okarmrdzohmwaie]rryamzir@q-gthydrroxy -[1,1'-

t I h t ia. ,
ReE i REa R sl e s a bR rResTaide sEsnhiales
isolvstes end prastrugsi tesrebf) suutahi)ethlsé)lqs(naxﬁ@b&tanolauﬁﬂes salt,
(Iﬂ%%lrﬁglgerer a’{l{?&% @%?h%boéth%@larﬁﬂggéﬁﬁg ?%@fpo}u@%%«%% the Forresponding
Bé'éﬁ@%éorppwﬂﬁlI%Q@”(pphﬂ@%ocyt es) are necessary for
bl ood clotting and when their nunbers are very |ow a

patient is at ril§KC|QéR@ﬁﬁi[510fFme Mg tiopphi ¢
henor r hage, OT1s considered to have potential useful

appl i Jqunai?@OieHn KR R) harebafinyRvBite ba e mae mppgqlﬁ@gﬂlator n

@ftua‘f@ﬁé Wélvh@ﬁﬁbﬁib@%t@@éméﬂ §6¢ ded. smelcaf rﬁ‘a@aﬁépb@g :519-520
di seases primari l X due to pl atelet defects.

AP 6RO r@ﬁ@ﬁ?%§ Y i Sp?r"@'iﬁ‘ll sledies ipiagiegse @tatqlﬁé:ounts

M ReliABetdizEhi ‘Frﬁ,‘ﬁé/as‘éflso-[g@ .he&ba@y orﬁ I’hté Patdidts 8t idBitent
of thronbocytopenia, and particularly thronbocytopenia

PBISNAlS | BRFaUF® a&‘@ﬁﬂ‘m@ﬁyt%} A/ingCeTaNs e blgpy cloging and

kmﬁ tﬁwr{metré ar&@r@m bEndE dt rn@»abmé&h fr&’h c%ea@ﬁspsm@r
McDonal d (1992)

P@Wﬁfraqagﬁq\ﬁ’@q@&paagjerfq to gaveyp er(t@gg%ful apﬁ@agp@wn both the

HRGAYSS ¥n@iheltcatRbmiof VENRIshehtat® |b£ r&ﬁs%rtféﬂé ff@rr é)d&anf d,om
t hronbocytopenia is a serious pro lead to

tiseasesREnAribI Ui atelpbriefedre Iwwwpwa@s 1"@@ PeYiEpt or
BEQT Tt bldflctigH 6f HidaRy 0P TROARBPRInEthP b @hetk of

thrombocytopenia, and particularly thrombocytopenia resulting from chemotherapy,

radiation therapy, or bone marrow transplantation as treatment for cancer or
lymphoma. See e.g., McDonald (1992) Am. J. Ped. Hematology/Oncology 14: 8-
21 (1992).

The slow recovery of platelet levels in patients suffering from

thrombocytopenia is a serious problem, and has lead to the search for small
molecule non-peptide TPO receptor agonists that are able to accelerate platelet
regeneration. (e.g. see, International Application Number PCT/US01/16863, having
International Filing Date May 24, 2001, which specifically discloses Compound B, in
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regeneration (e.g. see, International Application
Nunmber PCT/ USO01/ 16863, having International Filing

wWD2108/108y1 24, 2001, which specifically di scl oSBGI/US2008/054046

Compound B, inExanple 3, and the use of non-peptide

e S AP i B o esMGER ARys R ot Bea o fBnaton iy
further aatvewmgibduéqup} | catl on No. PCT/ US03/ 16255, having

| t 1. 2
it o BrRd Adk gisriesdtnr kD tnd Wbr 108 800 5C TR, 6265,
hatieg aatrtematiorfalibiirigodte ohMdp € zufosDaceem@e)haMPutiEGél&m ;

- t
NoRiBE e BEodedy 58 Rlerbfpmaduioaihulsit A gRTe" 2. 2003
di Seaﬁbﬁjpg?jldﬂé TRO redeptartagoniats, mrcanbutn@pmimmmuwn aNodisclosed

er nat.i
i e PeatmaB e obiganervl i s i e e et Rebisah e
CLTNIS(Hd1 366, lmavidgdrensabatimnal filiRy lilbtecat tApain2 ¢ 2084 0f
1..2004,, T i ti L

IERCe L Piblisaio DB BTG e ol B e M G e htcation
ﬂate—qmmeMBeﬂ'PDZOMeptor agoni sts. SUMVARY OF THE
treat i A PERREEPVERIE chihra ook elthoRlt Begharknopp class of
ce@gdodriuer eaf- pamideﬁmbmeptseag@ﬂms nistering to such

manmal a therapeutically effective anpbunt of a
non- pepti de TPO recept or agonists. This invention

relates to a net hod MMA '?QI'I-FE BRous
syndronmes in a ma n need

t her edhisipNenHOR Eaes ge&mmﬁdmfﬁ'@emnwnp@r ig @onamaE@hdncluging
therapemrtidedltharesfiget wﬁprasré@ @ah.rﬁéte%gﬂt@%u@ﬁ Ridndigal BPO

rece tor a I Ssts ded anon e non- pepti.de TPO
e Brail daRr Stesmuny ﬂa Pmeﬁﬁ?tld% 47 ecepiop suoRIES of
Forrrul a (1): wherein: R and R are each

d d f
| ?Cﬁgﬁ'nggﬁ%n}/oﬁ %d%%)% %rmreﬂ}og c}fgqeg QrFo ahgerggs syn¥jr0mes ina
henog@nipcladingb aswnean, inunesd tlaerybf wwgfbsompme@cadmnwtbrmg to

s InamRhI atﬁéfﬁﬂ)&ﬂl'cg%{eﬁec ﬁﬁourﬁro?é‘ﬁ%gﬁ)g %’#PO% ptor

5R6 phosphoni ¢ aci foni c aci ni c acl
ageTptNy R5R6, and a heterocyclic nethyl ene substltuent
as represented by Formula (111), where,

Included among the non-peptide TPO receptor agonists of the invention are
compounds of Formula (I):

wherein:

R, R1, R2 and R3 are each independently selected from hydrogen, C1.
galkyl, -(CH2)pOR4, -C(O)OR4, formyl, nitro, cyano, halogen, aryl,

.
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pis 0-6, nis 0-2, V\ W X and Z are each
i ndependently selected fromQO S and NRL where Rl js

w@eiogaordl from hydrogen, al kyl, cycloal kyl, PCT/US2008/054046

Ci-Crary'. substituted al kyl, substituted cycl oal kyl
and Su%f)étttﬁﬁrﬁe@ dnf- éubg\%ﬁ aikyR“S(}Cﬁ&ﬁ&l k%ﬂylf INHBR6, protected

hydr ogen, Substit'uted

ol iyl ZlibaPPNRERY, BYerORNR AP o8 siA6id, PhesRAIMS acid. -
Cl-C| NﬂaﬁR@@dd B rststolyché meBfdhel SuBeReaHBtEYresented by

sel ect ! IIhydrogen al kyl, substituted al kyl,

C3_gcycl E&]) and aryl, or R and R taken together

with the nltrogen to which they are attached represent

a5 to 6 nenber saturated ri ngf cgptalnlng up to one

ot her heteroatom sel ected fyom oyygen and nitrogen; m

is 0-6; and AR is a cyclic cyclic aromatic ring
containing from3 to 16 carbonwat/fns and optionally
contai ning one or nore heteroatons, provided that when

the nunmber of carbon atons is 3 thdllaromatic ring
cont ai n{em, | east two heteroatons and when t he nunber
of carbopggions is 4 the aromatic ring contains at

| east one héteroatom and optionally substituted with
one or MO, substituents selected fromthe gr oup
consi st al kyl, substituted al kyl, ar

n
subst i t\m\/goK Ayt L oa¢ Ran m@m@pmtmwoéﬁqﬁrom éﬂY ;a A NR16,
0XO0, hwme%wfiaé $hecled B! I%'rdfgé'n; alRGly g@e r@1n@1 caryl,

"o &) ok ited oo s iR i o s R & pa

pr ot ectRedis sEldctedhiene hydiogeR):- aZklebyCISalhyidC@@Qaryalslabétltuted
Sbsti Mé“%t‘wtg%kw'ﬁ%'@n g oot EaRaBE e 1
anRIRS %{Qafelemhendememwe;ntelcgedﬁmm bygragen, alkyl,

cycl oalslﬁ}éétéut%d brkg b%aé;c)ﬁbloalﬁwb%iéw ed cycl oal kyl,

substi t ut F% or al kyl
subst i tOu %tabﬁ'é tQﬂetWﬁ wéh %@fr%%tﬁt"@'%‘lhéb feecpttached

fromt h@prﬁééﬂll@ FREMsbBgsAlirated ri?@ﬂbntaikﬂb(é O Yo one other
aryl ox amtno qq)éjam no, t&é; roxy, -C(OOR 4 ,
2% O Tist RO <ol i i on B0 B Ra 1 1o
cyano, cycl oal kyl,

m is 0-6; and

AR is a cyclic or polycyclic aromatic ring containing from 3 to 16 carbon
atoms and optionally containing one or more heteroatoms, provided that
when the number of carbon atoms is 3 the aromatic ring contains at least
two heteroatoms and when the number of carbon atoms is 4 the aromatic
ring contains at least one heteroatom, and optionally substituted with one
or more substituents selected from the group consisting of: alkyl,
substituted alkyl, aryl, substituted cycloalkyl, substituted aryl, aryloxy, oxo,
hydroxy, alkoxy, cycloalkyl, acyloxy, amino, N-acylamino, nitro, cyano,
halogen, -C(O)OR4, -C(O)NRTOR11, -5(0),NR10R 11, -5(0),\R4 and
protected -OH,

where n is 0-2,
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substituted cycl oal kyl, hal ogen, aryl, substituted
aryl and protected -OH, or R and R taken together with

w0 b@sndtisbgen to which they are attached repr eBERUSH0%054046

to 6 nmenber saturated ring containing up to one ot her
e e Eak G S
phar maagdibalkylany sabﬂmﬂbab:HeCﬁzairyl,sanmydr ates, solvat es
and est {eof row d at _at a n R,

R B R e ndoR e rhPPoef B B0 o
het er ocsxabktlt@tedeyctwélm &L@uﬂnatetjtmpoqzasl alewrcﬁamyt ﬁﬂbstlﬂ]ted
Formul a (| . This en nre
reati diismamats SubhifRRe SPledie fminf droflo Faheig o
need t hkorgfacyloiy, raryuoxmlanﬁms Naskyilamhiad, armnlgydr@xys HS(D)OR4, -
mamal a Gals Alye anmunt of
non pestPt s MR oS CuTR i SRR i DRy Thi s
i nvent isobstmetbahﬂdoélkylmamjehpa#ybﬁubstlﬁaéd gl and protected —OH,
pr e- cancef@us a
Purmn: o i oepd ¥ Tap RT dapen TE R aseh SniPleh e o
to suclattnetmmiepmstam@r & pefl trieadder yatefa‘t@ttlmg/@)rﬂaimlugmmé oAe
non-pep&{] TPOtrecegeF agonj st _of F rmul a
| ncl udéx ﬁr el RN ST TS REY R 24P & Eﬂ%’ﬁPwaceutu cal
corrposwthewa"'(t@m)deasmbgd abm]easrrfdm:lelﬂ)ti cal carrier and
compounds useful in the methods of the invention. Also
i ncl udedior pharmacgutiesynacceptablet 9atis, fydeates tshivdes@hd esters
co- admiyni,. 51er| ng nonpeptide TPO receptor agonists with
furt her act ive ingredients. BRI EF DESCRI PTI ON OF THE
DRAW NGS Figure 1 shows the in vitro response of

CCRF- deﬁﬁ%@?le@%fér%&@@” R2eihge B Lqlkftutdaaryi@Foup or
W th ound A F| re shovvs the in vitro resgoﬂﬁe

of K562 HElRTBRYGIC UtuenRhasHerresetpd Int s

wi th Conmpound A. Fi gure 3 shows the in vitro response

?]; eg/?ér-rls |n\{eﬁyé%r§6gtg?é) %m%% duorfgre%t?nsgn ngrklﬁg\] rﬁerl]r%\sqa’ $I'ncludlng
pésipEnsie nefed fRVEcBZEeN G!brammeylﬂmstemg o swr:l@atwdﬂahat h
HRIRUIELIR-effective amount of a non-peptide TPO receptor agonist of Formula
(1.

This invention relates to a method of treating pre-cancerous syndromes in a
mammal, including a human, in need thereof which comprises administering to
such mammal a therapeutically effective amount of a non-peptide TPO receptor
agonist of Formula (1).

Included in the present invention are pharmaceutical compositions
comprising a pharmaceutical carrier and compounds useful in the methods of the
invention.

Also included in the present invention are methods of co-administering non-
peptide TPO receptor agonists with further active ingredients.
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Figure 5 shows the in vitro response of SR
| mmunobl astic Large Cell Leukem a cells treated with

w@oopoondi A. DETAI LED DESCRI PTI ON OF THE | NVENACTINSZ0h$/654046

invention relates to nethods of treating cancer and

pr e- cancer ous gy pAITAERS: bREN FETRE DHAWINE N a

human,_ in need Thereof which conprises adm ni steri n_lfg %I
C

to suflURrFBEPWatherR YLEdeInonae PYCERF eV ymahpblAstico
RQRePRIEIE @cdRPwWitaRPhgdunagoni st, i ncl udi ng conpounds

f F I descri bed ab Sy t abl th
venFlers 2 Shayd el Hirgtionde o ReothioRl Nisegshos, o
reuRemla, cdlla treated mgthaCdmpamnd Avher ei n t he cancer is

| ey o .
o0 e SR AT LS BB g o
lenisemia gedls beated avithi Gasapasndiy. east , i nf | anmat ory breast

cancefiguWl h Bhswd gk vitrBWeddnse %ﬁRPMWEQZG Plasmacytoma cells
Rhabdonyosar coma, ependynonma, nedul | obl ast oma, ™ col on,

frealgd 4 Q%B@@U”Félpdney, l ung, liver, melanoma, ovarian,
pancr ERfur€5 sms\%th@tue %aﬁm@ doﬂsskemﬁgr@aa&ﬁ: IGHrgeCell
t.unmor nd t id. Suitably, the
\J)%eﬁ??(gﬁlsrtéqaé‘?(g\g‘ﬁf O'Qpﬂlé%/igd of treating cancer in a

nannal i ncluding a human, wherein the cancer is

sel ect ed ”OQETE}L@H‘%%%%&MOQ GElkie RIVERMIGN Onroni ©
nyel oq_enous m a,
Hai r yTBiglinvangork eatgtes toapatheds ohiptedibo £30GE an@@keeeﬁrbzerous
@Wd?@r*n@s HeA o RHARH | |h<§ludj|ﬁib¢mr%n iNGidkd trhéfa&hm&ra&m&.s’és

g | eukem a,, Pl as rrrmn bl asti c Iar%
PETNNSIPTING tResHER Bapung a| eIRRRytigal & FUBYHL Aoon- pept'de
Teakeoeptor agdnist, ph@udiye tanpounas Wf Formda i pay oesctiBed above.

| eukem a, and Erythrol eukem a. Suitably, the invention
relates to a nethod of treating cancer in a mammal,

i ncl uSuitapha thesimuentiontrelatssrio iateetbach oklreating senh s fireal mammal,
HCRIQ gggallwurgélr@%helr% %cehﬁ@%l‘ébt’%ﬁ f oYrmBlFbﬁ Ilomas

non Ki ns l'astic T cel Lfiln'p onm,
Bmt;@qtqmgs I'%%Baﬂ%ﬁﬁﬁ’r gnad aanrW’rﬁ,WeS 1$QASPY ,

Lh@rrmﬂléLD[]&Ib96|séﬁéea‘b%%st nfRNTRIBYhredst thesl ] Win&aneef,
a hunman, ,wherein ncer is

i e B, G o S e Pyl 805E! cbin,
tead hed hedk, kidnegelyng, liveg, malanena, ovalisa| padareat, prostate,
%SFcXJn%é{mt&@s%?c?orma ‘é%‘%?!?& t‘hln%'r oPt%h%eJ d. tﬁgr%'. cancer,
cancer, ivary gl and
canceuSUItatépdh@meemtmnaelamrt@ @rmetga@pﬂreﬁtioaﬁ@mer in a mammal,

PRAL RESR WHeREIS He cdeeCialscledre §lom: ¢ FRpREbIS TG
mout h,” G ST (gastrointestinal stromal tunor) and

{eéjggmajpgfo%rﬁg%lpgenous leukemia, Chronic lymphocyticleukemia, Hairy-cell
leukemia, acute lymphoblastic leukemia, Chronic neutrophilic leukemia, Acute

lymphoblastic T cell leukemia, Plasmacytoma, Immunoblastic large cell leukemia,
Mantle cell leukemia, Megakaryoblastic leukemia, multiple myeloma, acute
megakaryocytic leukemia, and Erythroleukemia.

Suitably, the invention relates to a method of treating cancer in a mammal,
including a human, wherein the cancer is selected from: malignant lymphoma,
hodgkins lymphoma, non-hodgkins lymphoma, lymphoblastic T cell ymphoma,
Burkitt's lymphoma and follicular lymphoma.
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Suitably, the invention relates to a nethod of
treating pre-cancerous syndrones in a mamal,

WO p@Bachkiimy a human, wherein the pre-cancerous BYHUSINE054046

is selected from cervical intraepithelial neoplasia,

nmnoc 59 Iﬂé’:}l qmemtdwre@tes%a ‘ér}ﬁé‘moé bRt RBG&r (Wn

nyel o astic syndrone, aplastic anem a, cervical
F%dﬁ}gsa h@R?fh VH@W"” Gl'lﬂ’(@-nﬁ@'] 5 g8iealpd fiors sertop@astoma, bladder

Egﬁdeaaﬂbﬂlblleﬂlcahce(rl |0hg asheet, %Naﬂ@h@bﬁ%é@w@%dﬁber BHgdraétrial
rcli no

A B A R EE Ao
hepatbcdlug) carader, gabtristtiaotercaasophagngss chacet dnweal.cancer,
R P R ST By BOSBR L B o ggnoer
wher eSuitalry, te inventipndeRtesrte agagthod attegatind @ra-tgncerous

gr\(ﬁ&tnggmfé' ﬁ’llghméjrlﬁél%\ng Q‘h”h%l %Mérﬁlln?pgp%g%/é;%éyous syndrome

%%‘ﬁﬂr% y‘?e"v'eﬁl Hgﬁeplﬁrt‘eé'al n?/asws UB’@PFIPQEIQGWWFW of
uﬁ(r@)NﬁbldﬁﬂﬂcanGy Q‘J/IGQIBBMhyeIO(NBEIaRﬁ: syn@fadiies GbrEtic &hdmia,

R RS SR g ) P e Bk g,
hyadvlagja (R INa| udtgl Caydhaah _kyé.lt,u (QCIS)Ceplam polyps and severe hepatitis
25 Eirb?%lyte%ge@%l?gy\%hﬂél @Hgfé&aﬁ%taggs) ﬁt&f&maéﬁ;éag ﬁgress to cancer.

i ndependently sel ected from hydrogen, alkyl,

subst idciidrd amdmylconfedu sy s kil (1) R Gr @ 03uIO R AAdNR
t aken to et her vv1t theltag{/érogen to which they are

5{"?5@5‘&‘{ tasedeyipg Formgu “menmber saturated ring

containing up to one ot heR het er oat om sel ected from

oxygen and nitrogen; R elRected fromthe group
consi sting of alkyl, 2a rcyH' hydr oxy, al koxy,
substituted al kyl, suRstiN @_p)-n{ Ci2ary an

hal ogen; mis 0-6; and Y |s sel écted from al kyl ,
substituted al kyl and a cytlic or polycyclic aromatic
ring containing froms3 ﬁgﬁélﬁ/ pon atoms and
optional ly contai ni ng Pro ome to t hree het eroat ons,
provi ded that when the nunieM, of carbon atons

(V1)

wherein:

R, R1, R2 and R3 are each independently selected from hydrogen, C1.
galkyl, Cq_galkoxy, -(CH2)pOR4, -C(O)OR4, formyl, nitro, cyano, halogen,
aryl, substituted aryl, substituted alkyl, -S(0),R4, cycloalkyl, -NRSRS,
protected —OH, -CONRSRS, phosphonic acid, sulfonic acid, phosphinic
acid and -SOoNRIRS,
where
p is 0-6,
nis 0-2,

R4 is hydrogen, alkyl, cycloalkyl, C1-C42aryl, substituted alkyl, substituted
cycloalkyl and substituted C1-Cq2oaryl, and
RS and R6 are each independently selected from hydrogen, alkyl,
substituted alkyl, C3_gcycloalkyl, and aryl,

-6-
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is 3 the aromatic ring contains at |east two
het er oat ons and when the nunber of carbon atons is 4

WO b@sasawat i c ri ng contains at | east one het er BEE/UR008/054046

and optionally substituted with one or nore

substi tjest 5 5€0 %?Eﬁ%@%ff%%th%@ﬁlﬁ%%%lﬂ t'h@? %fattached

al kyl, substituted . substitu

cycl oalrﬁwse@ @bsioi& r@p@ée@qtur@ie&irry’lg CORAIHRK YR TCaPRA ARG
al koxy hetar64toml de¥dctedrdni @xydenaima, nitijepgen and
protected -OH, and pharmaceutically acceptable salts,
hydrates, solvates and esters thereof; provided that
at | eﬁé@ |S)m§e(n1éd RomRhe glRuarcdndstirg of aﬂqybﬂﬂ-@ugeeyd laynyd>xy,

g oup. ! B BIG] REpGRBRKILE BTl h%@lggé

present |on are’those havin

whi ch, elther Ris a substituted aryl; and Ris

hydr 09@|§06)randR is hydrogen; and Ris a substituted
aryl; and in either case: Rand R are each

[ ndependent |y selected from hydrogen, C-|.galkyl, C|_
gal koxyis séletted frofyaKg, sdb@iitQ@Gralkyaéryd a c§5culb%¥ bblytyetc aromatic

I bst t ed [, | oal k h
Shosphi e Sfp 4 PR prd OERABN T pom
t he gr aup tectmee beterngtanis, prdwded thatbstiant the edmbakkgflcarton| atoms
G2 a &3 gheaér%%ﬁ% c&ﬂelﬂggplea%ptwé hgfe?"oaté’rﬂggnij/ When the

sel ect ed rom and

wher e tﬂﬂ@bﬁh@fr@ﬂrborp@/tpmaumfvItheaaf@mgye [ipg @@rﬁws atleast one
Optb' ?n?lekéht)@tkéﬁsiéhd ?étgﬂfaw §Jbtsﬂtruf€@ \Mﬂﬁoﬁé)ortrﬁér%%ubstltuents
substituents se ed fromthe consi s

al kyl , sg(e5iedifiam g@ SHPLP(R/?O”S@“PQ @géﬁﬂyi).sug%'%?ﬁs ?Igae& -Cqzaryl,
Gi-o &Ubjstltutab Ic@owanajndsdbemto@erm -apsarphaydraxe utyleal aikoxy,
accept g

I sol.va n@ st ers
t her eofcydﬁﬁn%ﬁ %l 8 a\{éo?f at?qggncag%)o t§§g8 in the
present invention are those havi ng Formul a (\/I ) in
whi Ch1and pharmaceutically acceptable salts, hydrates, solvates and esters

thereof;
provided that at least one of R, R1, R2 and R3 is a substituted aryl group.

Included among the compounds useful in the present invention are those
having Formula (VI) in which,
either:

R is a substituted aryl; and Rlis hydrogen;

or:

R is hydrogen; and R1is a substituted aryl;

and in either case:

R2 and RS are each independently selected from hydrogen, Cq_galkyl, C1-
galkoxy, nitro, cyano, halogen, aryl, substituted aryl, substituted alkyl,
cycloalkyl, phosphonic acid, phosphinic acid and sulfonic acid;

R15 is selected from the group consisting of alkyl, substituted alkyl, C1-

Cqoaryl, alkoxy and halogen;

m is 0-4; and
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Ris a substituted C|-C|2aryl; and Ris hydrogen; R
and R are each i ndependently sel ected from hydrogen,

wa@z2¢osgedikyl , C-| _ gal koxy, nitro, cyano, hal ogRCiI/US2008/054046

substituted al kyl and cycloal kyl; Ris selected from

the gwqflge@ﬁgglfr%];ﬂ ng of al kyI substituted alkyl, C|-
2ary koxy and hal o mis 0-2; and Y is

seI ect @aew'owﬂdwb@m Pyrigy ny;h ereéfﬁmpww wyEdiny |and

vvhf:r e tdlyﬁmﬂhﬁlﬂbﬁtes o;ﬂntbﬁ%lcy Q’lu%ébtlt?tféd vhritdm Bhéd theSsubstituents
(0] I ona st tuted w ro

SUbst | LEIEHES TR b in e O pup sUbET Fig. Gr-Crzam
aI kyI s&bﬁﬂmted m1e@1zaalr}4yélko>® gnd@alaenyl , substituted

oL rehePEM Lol 200 b0 Q08 a0l R IRGp sl

t her eoﬂherﬂﬂfcl uded anong the conpounds useful in the
present invention are those having Formula (VI) i n
which, Ris a substituted hen1y or pyridinyl ring

and R‘ridéjdﬁ9 @erihe P@'B%‘”‘IQS apefubigdhe Prr‘?é%’flfé'h\@é‘ﬁf’” ?re those

aam@Feﬂmilzmm mywkiicrgen, .gal kyl, substituted al kyl

and hal. ect d fromthe group consi sting
of C _'iglﬁ%??t'tu%a CS14§ y C-|- C|2aryl and hal ogen;

mis Oandnd Y is selected from phenyl, pyridinyl and
pyri dellgw @Qgre t he phenyl, pyridinyl and
0

pyrim |ny ptionally substituted with fromone to
t hr ee REEHSIR @f@rﬂa§h yulepencantly selarter &ogy draedn Si sl C1-

of : al k@‘é|koxy$ Lﬂ’mﬁd 'C?Mcﬁﬂa%bghﬂsubgfrthte@’\ Yand (%)é%tkwf ut ed
Ci-C rg (EX Ed halo ; ﬁ(gﬁrmaceutlc I&
rccepfIesUSHPL TR giue COTBpy R eTaha B drg st &+
t her eofCqoaryl, alkoxy and halogen;
m is 0-2; and
Y is selected from,
phenyl, pyridinyl and pyrimidinyl, where the phenyl, pyridinyl and
pyrimidinyl are optionally substituted with from one to three substituents
selected from the group consisting of: alkyl, substituted alkyl, C1-Cq2aryl,
substituted C4-Cq2aryl, alkoxy and halogen;
and pharmaceutically acceptable salts, hydrates, solvates and esters
thereof.

Included among the compounds useful in the present invention are those
having Formula (VI) in which,

R is a substituted phenyl or pyridinyl ring; and

Rlis hydrogen;

R2 and R3 are each independently selected from hydrogen, Cq_galkyl,
substituted alkyl and halogen;

R195 is selected from the group consisting of C1-galkyl, Cq_galkoxy, Cq-
Cq2aryl and halogen;

m is 0; and

Y is selected from,



10

15

20

25

30

35

I ncl uded anong t he conmpounds useful in the present
i nvention are:

W@2008MDHRLL- ( 3, 4- Di nret hyl phenyl ) - 3- met hyl - 5- 0xX OPAT/US2008/054046

, 5-di hydr opyrazol -

lid I
I dengyh%g fdmg}ar% pﬁmﬁﬁ?ﬂy\wh&nggh%%g@&ﬁﬁgbg
5-di hwﬁ@ﬁmyéhsd}p_tlgnally substltuted wit from one to three substltuents
yl i denebRy@darinmte-glolly €8r@KYing of: Gik§t EadsBtut&d NkyIbE pleeB¥ryl,
1 ( 3- cHUBPHUBY G120 122 YRl PR AN IIRES 2- y1 ) - 5- (4- cycl ohe
xyl pi ped ahamnabeyﬂlc)atlhamtabﬂa salts, hydrates, solvates and esters
yI ] car QM&J }pyridi ne-2-yl) pi peridi ne-4-carboxylic

3 {L/ [1- (3, 5-Di net hyl - phenyl ) -2-o0x0-6-trifluoronethy

-1, 24, yed ra%dn@dﬁ’é c&nbf&dn‘ﬂlgmjgaaful in the present invention are:
ydrazi g car boxylic aci d;

5 AR A S MR R e Al R
y_ﬁ?deﬁthmylt;ifa@tn?pgqhyfa?Mbipd@sz (gaz%b"x@lld ag;-

AR AR Sk Bestis- 8811 8%y Blomyrezot ey uded
ieEng] hy Heazmo k2 v proxytS - (et z0ebgPbipheragioni st s of the .
ISR SRR OIS 5P D
yllaacbamoydipyridine-A4y)pipgriding-4 FReoxghc acidyd 03/ 62233 WO
@Z{I\ﬁQV ?:55@%&@%&%2 drol6- trlﬁﬁ&omr@ﬂ-ﬁ QY&%&%dol 3-ylidene]-

non he "above 1i st ed
hkﬁ%ﬁ?'&%}(? 3\4@ C%M%{Ph%[}yg?’&égpﬁﬂ’“q %G he present invention
arkeydroxy-3’-{N’-[2-0x0-1-(4-propyl-phenyl)-1,2-dihydro-indol-3-ylidene]-hydrazino}-

l[\)l-(éhgxlé)a (;baré&%"y&hc hl edyl) 1, 3- thl azol -2-yl1-4-[(2)-(2,4

18- 5- yI i dene) net hyl ] benzam de;

B {l/oF plmrmademt@tallwdaqﬂagmple)saﬂs thereof.
,3-thiazol-2-yl]-4-[(2)-(2, 4-di oxo 1 , 3-thiazolidin-5-
yli dem& met hyl ] benzam de; 1{3
, 1-di Wﬂi@mﬁm@)t%@wpw@es Q]F%?@!Of 2g9ists of the yventionare
tHd rPpebtidd tompounds described in:

WO 02/59099;

WO 02/59100;

EP 1 207 155;

EP 1 253 142A1;

WO 01/92211 A1;

WO 01/53267-A1;

WO 03/62233

WO 02/62775

EP 1104 674- A1; and

WO 01/07423-A1.

Included among the compounds of the above listed applications that are
useful in the present invention are:

N-[4-(5-bromo-2-thienyl)-1,3-thiazol-2-yl]-4-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyllbenzamide;

-9.-
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t hi azol i di n-5-yl i dene) net hyl ] benzam de;
N-[4- (3, 4-di chl orophenyl) -

WO 208hoEazol - 2-yl ]-4-[(2)-(2, 4-di oxo-1 , 3-t hi azedT/tB1908054046

yl i dene) net hyl ] benzami de; and

(2E) - &r[hA(3(4{-cﬁ fﬁe(hglp‘ﬂ\ %If$EQH|9 (Itﬂ-ezr-‘w AI(% (2 4-dioxo-1,3-thiazolidin-5-

3-thiazo car bonyl)
wideng) mchﬂ]b@Bé?{B'ldé aci d; and/ or phar rraceutl cal ly

accepiafale-(s, aLdumem@rr@@bhedynql 316k RPN G- 2,4-dioxo-1,3-
e TPO re tor . onlsts of the iInvention are
ﬂﬂ%zoﬁgﬁ %@Hﬂ@@%@ﬁgg escrl bed in: WD 99/1 1262.
| ncl udlield-(aedichloiopherof)- pwlazﬂ}z&ﬁ@-[r(é)e(@pft-diox@g@rth'sﬂzslidin-5-
g'detngﬁgétﬂﬁfb%%%ﬂldér& he non-peptide conpounds
n

ternati onal gl i cati on No.
PCT/ USUH D884 3. 4dich i ergphenyl)rit, &thizaol-grydaminof¢anepryBpleenyl]-2-

ety égg pendft0id: | nternati onal Publication Nunber WO
05/ 1 18551 and an Internati onal Publication date of

pRd/enplempseutisgihsacceriaglealts SieasoTAppl i cati on No.
PCT/ US05/ 038055, having an International fi I i ng date
of Ccto ter

90 o) Eed 2ming B onsPER et ok BitBpigh Pl b PR NETRES are
Wieyn oh-peli0é compowrdsateiscnitald idppl i cation No.

PCT/ US06/ 0%5(% ing an International filing date
1 ) . .
of Novenber %9,4 ﬂgg% I nternati onal Publicati on Nunber

WO 07/ 062078 ahd an I nternational Publication date of

My 31nck%@@%mcﬁ‘a@dhé AR pERIdOMRD rddBPlok 636Hi8 oNPe invention are
PCT/ USO7/ 006547 d%V(Jﬁth an International filing date
I

e nrReptig ﬂco'@%bP” R8N 'onal Publicati on Nurmber WO
07/ 1065@%a%l®| Appllcati@r Nat POTVAISOBI0 BH 24 thaoing datl teofational
0 ds,. t [ i
RAAR B o 0B kBt DR DR Dm B b i s g

andltmanwaie’eslmtlm dateséPecembent the 2p0%Bsent i nventi on,
these Len

o brﬁﬂ%’ﬁ@ﬁ @'Iﬁpafc tuér\“ﬁbﬁ%ﬁ/d&%ﬁhgoﬁ/ h%%? £\ ﬁt@ma?@ﬁal
@mglqmggﬁOctgbel{Zﬂ/ 29@5 Internatlonal Publlcatlon Number WO 06/047344

6Ad an tembliodal PhBIstion dateXe Nyl phosior onet hyl -
, 2-di hydro- i n

hydr aliRgpicn E‘WICBK%‘%BES%{/IU%G@&PE)%&WV'EQge.'fa,*errggonal

filrey daté of If\lomntmnlipomﬂﬁ tntematidriaéPéldicati@f Namber WO 07/062078
BH@ H‘ﬁ%&r‘rﬁ‘a &r?le bﬁbl?c%g&%é’tg'o‘? MEPlah; 26yALR €. sol vate or

Internatlonal Appllcatlon No. PCT/US07/006547, having an International
filing date of March 14, 2007; International Publication Number WO 07/106564 and
an International Publication date of September 20, 2007.

The compounds that are final products in WO 05/118551, WO 06/047344,
WO 07/062078 and WO 07/106564 are useful in the present invention, these
compounds are included herein by reference.

The compound that is the product of Example 4 in WO 07/106564, 3’-{N-[1-
(3,5-Dimethyl-phenyl)-2-oxo-6-trifluoromethyl-1,2-dihydro-indol-3-ylidene]-
hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid, as the salt free compound or in the
form of a pharmaceutically acceptable salt, hydrate, solvate or ester, is a compound
useful in the present invention.

-10 -
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useful in the present invention.The conmpound that is
the product of Exanple 6 in WO 07/106564, 2'-

WhoWBodM4B' - { N - [ 2- ox0- 1- (4- propyl - phenyl) - 1, 2rdii/oyd08054046

i ndol - 3-yl i dene] - hydr azi no}- bi phenyl - 4-car boxylic
aci d, 188 cbfBo a?ﬁﬂ thaf 5 8% &%H@&Wﬁx%glb&ﬁ%b@ﬁ%@& s

har maceut | ¢ accept abl e sal ate, solvate or

g%‘ﬂr@?‘y -3 -E-e 'é‘bﬁ@%%@?%‘ly')ﬂr? tj'hédrﬁr'%%ty“ﬁﬁ%ﬁ‘b’ﬂr@ﬁmo}
g e aAbEHY i aa@ d¥he @@lpireéi@orﬁﬁ@rfde&aptr@rfo@g@m sts
t he |nv ntion b q $ ¢ de cqngound descu gl

P amﬁ‘f?%‘i‘% Y PETFRI f%ﬁl‘ P4 r?‘i‘?n a € PEP S (37 63Rqyd usetul in
treevpragerdinvientia@r. nat i onal filing date of Sept ember 29,
2003; International Publication Nunber WO 04/029049
and an International Publication date of April 8,
2004, Inbesd amangdoerponrpeptidealtPQ seoepler poenists of e irrention is
W Q4102204 omBOlty ddierisd : and non-salt forms, s

usef ul present |nvention, these conpounds ar e

i ncl uHE%‘”H%?r@' ﬁ%‘&PaP@T @Pe%%E/JF’@?/pﬂ%\46|9yha‘f"Pﬂaa'&Bﬁ?f89ﬁ*FH‘a'

fllr']}'l@j ddte gt S@%:[éﬂnbéﬂ 2h€|p IZQd:tBtO hterrﬂath\QI@’Uo@(%@@#;&flulnﬂaeli V\f}@ O4/|029049

chloro-5-{[4-(4- rot.hi o cycl ohex [

889 ggiﬁ)ﬁgrﬁabﬁ)rﬁ éf@kc orbde“ O‘P!&pl’” 622&)3 2%0% y yip

yIjcaﬂbannmbp@yimdhaéﬂ}Wﬁ¢ppﬂucwnN@DOé&ﬁB@%yMDmtaesduand
t;

ﬂén-tsﬁl?fc?@% rr|18 g%@fﬁl Iﬁhar %g%&ﬁ\%@ @ﬂ%s%écg%ﬁ%@&e%oluﬁd

hyinbereésstie e or ester thereof. Suitably, the salt

I's a malsdy tﬁ@b&né&]ﬁd tﬁ&lﬁé merfﬁhfat &bd&‘&rmwdmﬁizgo@hm 13-

st ruct |
T %ﬁé;ﬁf* &L'Oé‘ﬁgg%?%z Pl é (14 'GE F?'H’P@H%W y'\goh'a%?%
pﬂ@rrm@;u}tpymahe-emn)p@sndm@ﬂ&aﬂdoxyliwaold]\aenhe sdilt faglcarsgalind

od the. term
bR o Ted ) S1dp HAIPER oEF prra S Regriabieasa
hsdra’@aﬂwvatmer @t@rdheﬂeot itablar herepltisca Odleip atipsalivhiectinafter
t oups in
e R S B Db Al PR BO g e
Crganlc Synthe3|s by Theodora W G eene,
W ey-Intersd&dhce, 1981, New York. Conpounds
cont ai ni ng prlQt ected hydroxy groups may al so be usef ul
as internedfatgs in the preparation of the
phar maceutical My active conpounds of the invention. By
the term"aryj " as used herein, unless otherw se
defined, is l'a cyclic or polycyclic aromatic ring
containing frofp 1l to 14 carbon atons and optionally
cont ai ni ng one to five heteroatons, provided that
when t he nunber
HN e}
87 N CO,H

A _COH

SxeN

N

-11 -
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of carbon atons is 1 the aromatic ring contains at
| east four heteroatons, when the nunmber of carbon

W@e@ABo0i1¢1 2 t he aromatic ring contains at | easPCT/H82968/054046

het er oat ons, when the nunber of carbons is 3 the

ar omaNoﬁ He'pﬁ ?p@tréééb?%raa?ohﬁésgre‘iﬁ%d&@%ﬁh@%‘é%a%@cal
when th er of car

atoms is aromatic ring
@@rﬁp%ﬂ‘l@S&}f thedgegntign @nf eeed be metimpsih e ipygption. | - ¢ |

2 ar y|By tI@&teHﬁegroE@:lt&J tdrdxy! @ﬁﬁ)r&b&% V@Heaﬁﬁéﬁéd’l@eml i8 meant

e R0S oY eashORF OFarohis WRSh oBl PPy areicd by Ebmventora

tloickiag ghaups in mblam]cﬂmh @s descrived ipiRroEcive @wuazdﬂ ©rganic
i.m 0l t ] A ds
ST ERERL5 P LEL PP e WP, 60 090D FRTPOC
GoawoHedse¢antaiping esxecied bydipxeoraers mey alsodertisgfl as hat

e ndbiiech tﬁé‘ﬁr‘@bgl%ltloﬁr@f BEYhBRSa R0y ab®leScompounds of the
substltuents selected fromthe group consisting of:

IneptiaRe 0 . aryl, -C(ONHS(O) 2 R2 0, -NHS(O) 2 R2 0

X hy?B@Xb’@lelﬁMl"al\LyﬂlaISQﬁsyd hefe{riOuMBse othBRvige defary| I@Weanéa

a ) m n ac. m NOo,

B BB p R B BB RS T o 7 PR A ST
bpiidriallp cantainimglfronpord ©dive deteBbhtamd, @ovidedthat wben the number

g?&ﬁ%@?%‘@@‘@?ﬁ%%%ﬁ?iné g&g%g@ %gstﬁ}ﬂlgﬁ%gpdgl%n{sl hén the

almeper ofmzrt;@nu atorse st thecrowel HYFQORRS at¢eaps threg ptegaatoms,

ah¥h tnslirhbdrfor esben®isiythe a%é’tl&qlnﬁ%oataﬂfseat least two
nde endentﬁ!iglhsel ecte form

aé%s e B0 rof ¢ar 6(2 %};ﬁia 41“%?@”&5'8!5%9 contains
eﬂléegtem@m’etéryatsml ected from O S, and NR where R js

| " I kvl k
oyt Egit o YRS GRRM atlorerdit iR Slienuish g,
swlast phanyk daghthalene¢, 34- me}hyier@dmxwhe@ylomﬂdlr\m@mhenyl
ﬁﬁl%@lrr{e' Bgrr{ﬂﬁln%ogfgﬁé'ﬂ)qﬁe Qhi Er?ér{éu (Rar, r@l@dp)(ré%ale ifRBizole

t'erm "$U as Used hereln. Unl ess ot her'w se
a8d tei@d@olei s meant that the subj ect chem cal moiety has

one owmrr@f@m@blcbhr@%ﬁdwl%%@ld (Q;a\?m(mmegémmubsmuted"
consi
SRR Ey RS SHoRPRR Ik & maoRbRyT eGP RREr S Mg mpiet

haaomb orxmoreaédb)shtueratmsalectebu-f@cryihargrcmm cdmy,d,nmg(yf -COERED, aryl,
R20- r MR220
SIRERSRer R DS Sa EaP GoREIRe2 i
@Lk@l amio, §l- acylamlno hydroxy (CHz)gC(O)OR -S(O)n n|tro tetrazole
cyano, oxo, halogen, trifluoromethyl, protected -OH and a heterocyclic methylene
substituent as represented by Formula (lII),

X

A
W\«Z

Vo
, where g is 0-6; R8 is hydrogen or alkyl; R20 is selected form hydrogen, Cq-
Cgalkyl, aryl and trifluoromethyl; R21 and R22 are independently selected form
hydrogen, C1-Cgalkyl, aryl and trifluoromethyl; V, W, X and Z are each
independently selected from O, S, and NR16, where R16 is selected from:
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hydrogen or alkyl, R2 0 is selected form hydrogen,
C|-CHAalkyl, aryl and trifluoromethyl, and R2 and R2 2

wae@sitodependent | y sel ected form hydrogen, C- |PCT/US2008/054046

C4al kyl , aryl and trlfluoromathyl and nis 0-2. By

er]& g@ﬁ rQlkyfﬂ' F&dé{ikyl 3%%??‘?%%’ S‘étﬁhté&aﬂﬁag‘dbsh@éd%ﬁ%)ag(% and

ereln I ncludi n

5@%'@1@‘} Z%IﬁW"IEIﬁ‘@ nig0m-" cycl oal kyl " as used her ei n

unl es WHth@feWnﬁ;etod,@fde@ﬁ’ds df$oﬁﬁ@l@t(Vﬁarﬂd3MI eveRteirs "'substituted"
unsat%at ed or S ur at e

SO BB uflees ShEhae el s el Dl bk SaRyiar moiety

sabshé bumntess@stltueletd shlected riromible wieup aynslsomgaty FGOoR20, aryl,

4&@ x;%d ohéxyl HJQR&%% ﬁ%%@%ﬁ(glogﬁéw C@)RIP{QHRéz acyloxy,
alkyla pitsyoy dyaslylsivaing Ihydoye G Dl FIOKIRE, c§@)aBEmityo, tegzole,
V\Kfﬂot 6%“hai%@éh°tﬁﬂuoré§neﬂ1§%d“&6?ebféd' @H%BFe 9 @@L@)F@S !

ere al RS descri bed herein.
Q&filpaﬁfglorsdﬁétﬁ@ i selected forem Y Heges) M %"%@ry' ané;C( O CH
FifluoroXee)! (aTKdCFk?BaaoQR&?hdreuﬁlﬂiﬁp@hﬂéilrﬂly%e)e%téalﬁrm higyrogére C1-

d h t
Ryl AT RRePy A0 < PL w6 descri bed her e .
Exanp Bgsheferi-" alsgkyd as mleed; tld'-wtrl it reman-Qeskyli wbdreradkyd isas

CH 3)2 d
'dﬁﬁ_gdgﬁger @ﬂﬁé@?%%% agd @é&(@% ar Ioz<y ags used
her ei Ahe éerf’ﬁsémloalﬁﬁr% Uﬁmé}eée'ﬁﬂg)le% chﬁh’éﬁ%/ﬁeﬂ%dp'ﬁtmﬁﬂnt a
RodarBRbhy | PBSHAXY @rh@'ﬁ}’rlated Wdh@jMI" p&&cy@hcpb

optlo ally su stlt bstzltuents

e
sel ec édm leg a@wﬁaﬁ“%%gmq Wﬁ'oé‘ '%ﬁ’ﬁ&ﬂ“e”ts as used
hy@immylahécybycldiekxdm hydirb)qf oy adsh@et B—yelthyl(@rclyshe»kw prépyil o,

nl tro C;,Og‘ Xyl oge cyc ?le)ggétg)gg%y%qhex &((é?z)ﬁroggl’and

OWﬁQpeIR&/Il S hydrogen or al kyI and n is 0-2. Exanples
of ar %ly(?%é’t ?r?‘lb%})l&ﬁg%é ?s&ﬁhé’ré@q%%ﬁﬁl' @)d(@%lk{ﬂiﬁrhehe alkyl is as

phenoxy uoro | oxy
fi@mbeﬁb@@arbaﬁwpl%o m@xmv@t'weﬁ@ ﬁ’f‘e’%ﬁ‘?ﬁ f@@@éﬁmde -

Eud(ogxgﬁg -@rc:(@yttmwm) ¥nd tttgc(c?(@m )a@:r@gen as used

erei uent  sel éct &

oat By B R Nt or el TR R N CUFI AR bere

diyl iy at idessibed eaeeauﬁ Exenples afl N-acy@atoio stbatitoentaas usetherein
ran r

IR AR UETOLHS BRI RN M RO CH ARG

def i n8y the leemé'arrybw" asheded lqualn iscosarti-Qafmt where ary Ismhenyl,

REHIAY), 3,4-methylenedioxyphenyl, pyridyl or biphenyl optionally substituted with

one or more substituents selected from the group consisting of: alkyl, hydroxyalkyl,
alkoxy, trifuloromethyl, acyloxy, amino, N-acylamino, hydroxy, -(CHz)gC(O)OR8, -
S(O)nR8, nitro, cyano, halogen and protected -OH, where g is 0-6, R8 is hydrogen
or alkyl, and n is 0-2. Examples of aryloxy substituents as used herein include:
phenoxy, 4-fluorophenyloxy and biphenyloxy.

By the term "heteroatom" as used herein is meant oxygen, nitrogen or
sulfur.

By the term "halogen" as used herein is meant a substituent selected from
bromide, iodide, chloride and fluoride.
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atons. Exanpl es of al kyl substituents as used herein
include: -CH3, -CH2-CH3, -CH2 -CH2 -CH3 , -CH(CH3 )2 ,

WO gsmei1ys8 , -(CH2 )3 -CH3 , -CH2 -CH(CH3 )2 , PCTZHSI0pIB054046

) CH2 -CH3 , -CH=CH2 , and -C=C-CH 3 . By theterm
" treapi gy teﬁﬂdalQW ér’(@aér\(%ﬁvéshﬁét%gf alﬂfln%ﬁ%grdbﬁrc‘ﬁbﬂs ak%ised

meant rop | ati ¢ and erafeutlc th erap %/
bﬁ@ﬁwmﬂﬁnﬁ y “ﬂ%roa@pancgew@ Upter 8 Unsatiypted,hyascarbopsbain,

ang uRiess bthbﬁmg@a@ﬂn@arme catbohloﬁbmrwms Korftain f@aveltcom B&toon
ect

t f
oS aiPen T SthsTuBER & saf e ReLOB Sk Rn et
t@H@%@r eHgo@ﬂc:H@mpo(sﬂlrapsl OCH,§)@ @Hi3, t-OBio eati(big)sls Col CHg)-

eqpl at ed whenever nunerous
at?”vgﬂ—l&&ms are pr@sent in a subject.
Pr ophyl actic uses of the nethods of this invention

i ncl ugs giierdrfeitMly” bhdhd Rl thér%%? é@ﬂ‘éeoq{eraﬁQﬂ‘neant
smokers wth no defectable cancer. By the phrases "to

Rraphylatipand theraperiniherapy Pé%‘%hy!?ﬁ*'c Hwaepwﬁép%rﬁemt?cf% ly
ekdraple] Weerdaeuls)est r|]§usv<§11s%l@lm,»ov@tth|gﬁenfr»sktfbmjl@x@fopaﬁ:g aseer, such as
ess ot herw

BFeR arhuplest e e BRr S et oA, 7 PIB o R pRen
theoseddd egaaiogen. medi cal response of a tissue,

systegy, e[ﬁﬂ}ggﬁtl, ud¥ of ‘t’)&mds o?trﬁ)selnognt%ﬂgga%rher%%ted

i nst anc a resear or clinician
phenever ﬁvmpmsargéﬁﬁtwe éaqttgfs &fg Biesewtdn arspieet: Rredaciiayises

B M etMbdsCHt thid fve ARAREHdd Butaaré Abf IRSRRINE tragtnfdhbekdavy
who has not ecelved such anmount, results in inproved

PMEkerFadh noRelesiaRie cane&lent i on, | esseni ng in severity
or amBlyitioF artria@ass 0od a tlergdutic Gatene triestiri@@m "therdpavtically

nﬁ% %n? %t 1( a%gﬁj g¥aqr é@ Th' g'g rllj\é:?d b%r I%a%% gtﬁsmsé I(i](%ined,
fmemtshatalmungoftr‘rw rtﬁ@hdh: ﬂ' POrrecériier qmarstrﬂmaéwtlhecﬁail the
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eterm (0] | ate S| atron 1 n
et dGa s Ee AR e i FecvedShor P Dol st A Ippfed
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mtrmﬁpnﬁ @@anwurwdlleys offthe factar faa:tﬁrﬁ cal@trhgalt@e condltlon
$HE bABIYacelft&ily active compounds of this invention are also useful in treating
cancer when the causative factor or factors of the condition are unknown or have
yet to be identified.

A skilled physician will be able to determine the appropriate situation in
which subjects are susceptible to or at risk of, for example, lung cancer for
administration by methods of the present invention.

By the phrase "non-peptide" as used herein is meant a chemical compound,
or a protein or peptide not comprised primarily of natural amino acids. Suitably, the
"non-peptide” is a small molecule chemical compound having a molecular weight
under 1,500 daltons, suitably under 1,000 daltons.
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wheapiakde solvm-lngwdemt@ubmjltat@npw@tge rethanol and acetic acid. Most

PF@&%@ QM% g(g@ér{msfd:ge,pgtébl e esters can be enpl oyed,

or exanpl e et eth pi val oyl oxynet hyl , and t he
li ke fBP cor@wmdsaﬁéhea'eé?rﬁpe aﬁ%l”é%ﬂfj@d %elphéml‘qoﬁét'%r
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usef as. an agoni st of the TPO rece(Ptor part| cul arlgln

in enfaREMAG3sEUlcally acceptable salts of the

are readily prepared by those of skill in the art.

ompounds of the inventi

The compounds of Formula | are disclosed and claimed, along with
pharmaceutically acceptable salts, hydrates, solvates and esters thereof, as being
useful as an agonist of the TPO receptor, particularly in enhancing platelet
production and particularly in the treatment of thrombocytopenia, in International
Application No. PCT/US01/16863, having an International filing date of May 24,
2001; International Publication Number WO 01/89457 and an International
Publication date of November 29, 2001, the entire disclosure of which is hereby
incorporated by reference. Compounds of Formulas | and pharmaceutically
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production and particularly in the treatnent of
t hronbocytopenia, in International Application No.

weE@NsWA1r 16863, having an International fili nNRCHHESMO®O54046

I\/ay 24, 2001 ; International Publication Nunber WO
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Noverrber

he entire disclosure of
Hb'ﬂ&%@atiOﬁe'ﬁwﬁﬁtq@d\‘%ypcﬁé@%?Hﬂ]@%ﬁ d&%ﬁﬂﬂ@n%hanolamme)
E9It B1H 8SmpoumddicRbASABE BHéMmERIH2Y ABSIRREIGDNS. rS@T/Uso1/16863 is

desPPf iy R B el s a0 g, RalihS BR fie3onai

RICY 4250 df 16323, 2008eInbérsat(omahBedlibativol Murhibe)W O 098992 and
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PAMEYS{{IPS AER NEURERidst i repgpler 890'@@@%%?“4',”“@66% any
bagictieeabomiisrobf §aideer, as described herein, is
acconpl i shed by the admi nistration of a non-peptide
TPO receptor agonist and is not |limted to any
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é@taﬁy pa@I@Wa@meﬁmlsr@oh@tﬂom mted to any
part| cuI ar mechani sm of action. Wen referring to t he
treat pent o{%fore cancerous syndrones, the term'

adm ni' e BIRENGHAANYERINEDT Ve TRRTEENS HEIiRmss: H‘@rt%mh co-
bamméﬁngelahhlelérl\saltlﬂed thareed us ussthdretis &telaﬁrlelmiar elmﬂltaneous
n@mln?str ? §F %%d%%ece ?eppeFrI t%#e??entlnLa% g@t rr?ﬁ n dofﬁer}oen-%eptlde
are rat:éruort dgONISA S| de@cmtmgir@cdelemnom furthgr aalive mgsediénionn

§ %ﬁedﬂ@ EkanJN 't6‘ b& 08ef Irlﬁ%L égtm%t Rpre-€ %L%Ue%/ndromes The

S r ones. termfurther aC|ve|nr I ent
tqﬁmféah@rﬂCBVG Iagrqsi@amh'@g@dwntﬁ ﬁéua%%erawné@ﬁﬂ%a'ﬂw or
bgmbamrltﬁeragamc dgt@ﬁmfhom telor tHaaaerdt@mm@%s{aﬂiv@ﬁtagteous t
adva us erties when .adm ni er ed 0O a a
Broramies YR Bue RE e B2 PHlFaLS TRR e S et e ant il
Byrefremadl Preferbbly hethadaiministatahiionotisimulinesusyttd comepuusids

tanaeao%? H{%Pelrjgéjﬁ] aaélﬁ %ﬁﬂ% ?F&I{ﬁ[yﬁﬁ eagh gth%L o?@rgteienggheo {'t does not
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topi cally and anot her conpound may adm ni ster ed
GP@IWWGF‘?Q\W@{'W eferring to the treat msnt of cancer, the
term "co-adm ni stering" and

When referring to the treatment of cancer, the term "co-administering"” and
derivatives thereof as used herein is meant either simultaneous administration or
any manner of separate sequential administration of a non-peptide TPO receptor
agonist, as described herein, and a further active ingredient or ingredients, known
to be useful in the treatment of cancer, including chemotherapy and radiation
treatment. The term further active ingredient or ingredients, as used herein,
includes any compound or therapeutic agent known to or that demonstrates
advantageous properties when administered to a patient in need of treatment for
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derivatives thereof as used herein is neant either
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way I n

Ibitors; non receptor t ne ki nase
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i nhi bitors further active |ngflre i ent or

CHUF-eBr&nples P%?ﬂt"mﬁé%b?%%?g?f‘t%@éh‘fj? b arg et fimited to,
diterbensds amd dncLakadidsni stered with the non-pepti de

TPOT %Cte%enmds which are derived from natural sources, are phase specific
anti -cancer agents that operate at the G,/M phases of the cell cycle. Itis believed
that the diterpenoids stabilize the B-tubulin subunit of the microtubules, by binding
with this protein. Disassembly of the protein appears then to be inhibited with
mitosis being arrested and cell death following. Examples of diterpenoids include,
but are not limited to, paclitaxel and its analog docetaxel.
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Méalidirien 54155@1@9;1 MoGuine i 41g Apaniagim, dddd., Yraw3ossSeand for
fnfgta' tme %feaN?% f ﬁi"c}‘i\"g{afﬁ?{e al, ;ﬂ?@a%één 3 333)797 1991.) It
iemraqotsentlal c@ndwate @néue'pir@eﬁ of a@usEsNA4He emmzug Bbral.aProc.
o 'S%W ek %%JBBP%' £5)3Rd n8ad bﬁ&‘ﬂ&&r ca@&ﬁbr}ﬁéé Q:o?ish?é)é‘fe

pacl |taxe erivatives see: D. . ton et
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b@@}%clkfdnb?ﬂiééé‘ée eHschIS Ngal $49: ‘5’/5019§§4f); lung cancer and
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3&9(8&' E RE%?Q [ﬁo@eta%glds cateadn or {Flectrea men reast éaﬁ%ér"?‘ %cl)cre?axel
is a semlsynthetlc derivative of paclitaxel g.v., prepared using a natural precursor,
10-deacetyl-baccatin Ill, extracted from the needle of the European Yew tree. The
dose limiting toxicity of docetaxel is neutropenia.

Vinca alkaloids are phase specific anti-neoplastic agents derived from the
periwinkle plant. Vinca alkaloids act at the M phase (mitosis) of the cell cycle by
binding specifically to tubulin. Consequently, the bound tubulin molecule is unable
to polymerize into microtubules. Mitosis is believed to be arrested in metaphase
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PAsEe cangers. SMWPWFQS?'OPH% hednesd CPW”IOIH‘@OESP é&'ﬂtﬁ‘érﬁdeoﬁfﬁec’f
bﬁﬁﬁ@r@uﬂ.@r cancer and various |ynphomas incl udi ng
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The primary dose limiting side effects of cisplatin are nephrotoxicity, which may be
controlled by hydration and diuresis, and ototoxicity.

Carboplatin, platinum, diammine [1,1-cyclobutane-dicarboxylate(2-)-O,07], is

commercially available as PARAPLATIN® as an injectable solution. Carboplatin is
primarily indicated in the first and second line treatment of advanced ovarian

carcinoma. Bone marrow suppression is the dose limiting toxicity of carboplatin.
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2-[bi %:(armusrhjngr?gt[bl 42) Iorog §/I§tl athc}/%hpeazljg-c%rﬁn?ér(%ally available
as single vials of lyophilized material as BICNU®. Carmustine is indicated for the
palliative treatment as a single agent or in combination with other agents for brain
tumors, multiple myeloma, Hodgkin’s disease, and non-Hodgkin’s lymphomas.
Delayed myelosuppression is the most common dose limiting side effects of
carmustine.

Dacarbazine, 5-(3,3-dimethyl-1-triazeno)-imidazole-4-carboxamide, is
commercially available as single vials of material as DTIC-Dome®. Dacarbazine is
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Myelosuppression is the most common dose limiting side effect of doxorubicin.

Bleomycin, a mixture of cytotoxic glycopeptide antibiotics isolated from a
strain of Streptomyces verticillus, is commergially available as BLENOXANE®.
Bleomycin is indicated as a palliative treatment, as a single agent or in combination
with other agents, of squamous cell carcinoma, lymphomas, and testicular
carcinomas. Pulmonary and cutaneous toxicities are the most common dose
limiting side effects of bleomycin.

Topoisomerase |l inhibitors include, but are not limited to,
epipodophyllotoxins.
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a@@ble as fluorouracil. Administration of 5-fluorouracil leads to inhibition of

thymidylate synthesis and is also incorporated into both RNA and DNA. The result
typically is cell death. 5-fluorouracil is indicated as a single agent or in combination
with other chemotherapy agents in the treatment of carcinomas of the breast, colon,
rectum, stomach and pancreas. Myelosuppression and mucositis are dose limiting
side effects of 5-fluorouracil. Other fluoropyrimidine analogs include 5-fluoro
deoxyuridine (floxuridine) and 5-fluorodeoxyuridine monophosphate.

Cytarabine, 4-amino-1-p-D-arabinofuranosyl-2 (1H)-pyrimidinone, is
commercially available as CYTOSAR-U® and is commonly known as Ara-C. It is
believed that cytarabine exhibits cell phase specificity at S-phase by inhibiting DNA
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gemcitabine administration.

Methotrexate, N-[4[[(2,4-diamino-6-pteridinyl) methyllmethylamino] benzoyl]-
L-glutamic acid, is commercially available as methotrexate sodium. Methotrexate
exhibits cell phase effects specifically at S-phase by inhibiting DNA synthesis,
repair and/or replication through the inhibition of dyhydrofolic acid reductase which
is required for synthesis of purine nucleotides and thymidylate. Methotrexate is
indicated as a single agent or in combination with other chemotherapy agents in the
treatment of choriocarcinoma, meningeal leukemia, non-Hodgkin's lymphoma, and
carcinomas of the breast, head, neck, ovary and bladder. Myelosuppression
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yngihetrayd nddaduyedie okemi i élmdparpemwd]ghmqﬂhlpr&de dndother aromatase

&%ﬁ@?%&?é% Z?}'ia%tro;]ol trazole,n\6 izoée gpa l?f(%rgrastane gs%fﬂl(lﬂthe

regimenit ohrdrenanodisal earéidema jagd b@mmecdewlehwré\bsﬁasamrema@a

Egrﬁainmgeé‘sﬁrﬁgér?re%@b%ffé EFbggéWﬁJ CRARLY %egésﬁr‘oﬂ@ée@&t@%sbﬁll A the

derivative O tot ecl n which binds, along wth its
fepiment ﬁ%ﬁ%@n? fjep@@eﬁébre?%f qaﬁeertaaﬁcﬁngeweméearfmomem

@@mde@s aridrogehsbéﬂd meﬂwdrdsgﬁnscsubroéeﬂutemtqe AngamhBleas a
biealimfr bl PR dab i ReboRe RS AR E A,
Shta3@ritlerusafy mtbmb‘eebmemt phproefalic carttinomaemzyoepipn prostatic
bgé}%g?&g?gntii-gstwb%ing%&pag %%otxﬁ@rﬁtt(g@ﬁlﬁfeﬁé, r%&i?e%{a?&rjoﬁ)xifene,
iodoxyfene, as well as selective estrogen receptor modulators (SERMS) such those
described in U.S. Patent Nos. 5,681,835, 5,877,219, and 6,207,716, useful in the
treatment of hormone dependent breast carcinoma and other susceptible cancers;
and gonadotropin-releasing hormone (GnRH) and analogues thereof which
stimulate the release of leutinizing hormone (LH) and/or follicle stimulating hormone
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the colon or rectum The dose |limting side effects of
irinotecan HCI are nyel osuppression, including

waoewsnopeni a, and G effects, including diarrheer/Us2008/054046

Topot ecan HCl ,

Q@Hﬂf@r {h(eql‘e%ﬁﬁém'p%&éﬂ&)c%?&r%ﬁhd érifdtide; EHRH MO YT 1

rano
snégag%“#f BreL?s 995667l aselgieyRnchigpioes-3, 14- (4H, 12H) - di o
ne nog dfré)ﬂ‘shh@tfdn%thvb@ |ﬁlﬁlimf@§ atedhbye m%ﬂiltbl%b{/vﬁlcﬁ%ldch%r

Hﬁl ecta‘T %o uti on, HYCAMI ?ﬁ '|' rDot ecan i,s a_ .
I Aghepc fpr%cgﬁ?bt"’atcﬂ&‘!P‘ﬁes\/@ﬂ BRaERHEE Cha e &S Sed herein
thipchageas efsmrbllferaﬂbmocmﬁmeeb(at@nd SigreV gariductiel ingiitorsruseful

?Hzthg 6)pé¥eﬁf‘m§(%r{t%ﬂ hﬁb?&%’%ﬁ% ?%to;r%&% rﬁa%e‘s%? c!n-rjegeptor

ona stra
MW@%@H%GSSSHQ@F@@D@@W kipckeess sAtN4/hrronineddnasent phesphotidy!

RS ASALihSse8 A G- ﬂ\%@ﬁol‘%fgnbhﬁg M@ Rhs dREbreL! cel | | ung
cancer. The dose limting side effect of to,%ot ecan

is w@ﬁ&@@bﬁp@ﬁ%ﬁy&?'”e&”ﬁﬁ |CPS?'yﬁ@ RS RisRDerYIakp of %ec'f'c
tyd RBIduek n YdHRUS Prawing Meclved Methe vedulatien of célbgrawtra Fuch
PlhieiRiOhe Riipasantee sy SE¥ShAT A Bornal & dinodero®

émasﬂ*s oners: known by the chenical name

"7- (ARERL aRt
et h(l eneofg} h%g{ %&@FQS t?‘éc@t Erabrq&r?ré{ggems hain e
xtracpll@lan: I@pﬁ)bpr}gp %'%WWW?DG dorpain, and a tyrosine

i’emﬁé@?ﬂbrﬂﬁlﬁd'R%Mptgpﬂy%svféa{més‘é% *é%?invol(/é%j ﬁ\ﬁﬁé‘?ég&@ibh oP&ell
%‘é‘ nmet hyl pi Iera2| no meﬁ{}gl ene) 3
Wr‘%ﬁ Wﬂd‘%r@e—d&{% ﬂ@%reﬁeieér H%%’HW%?F@F% or
gucdhtmnemwndtlc?s%wdey (ﬁsrllqéfl kirizeds, dcfnpmrm]lﬁ kiatige growth factor
escr i . i t hods maki n S, Pat
(E2Blo 35y B IS B %R i Ma Mo as Seen'Gofito
pesudiimgnaonBollgsiated rarowitp plAiccerdingly, ie. ab@ﬂagtmtlzlnwoffsutﬂe&Inases

i n re
it TR TER a0 SE O SARLTS
Kigages ‘é?uéﬁ P@M‘gﬂ ICE”(E%ttr\ﬁété"Fﬁrtt ﬁ@tfpgﬂsn@{@wgl)fagtﬁaregp@t@fmnclude
M@/Xﬁmpleaéﬁﬁd@tfméﬂ gt fRort 8 pERNEEFT), Fé%'lﬁ! loesvedf growth factor

FReRRERRCl o ORE. ot Wre ol ot 1E85F Roeptor

QE GRQ clgrosineddtaae aiittisSmewa bglabuljprlikd ringd @peleanal growth factor
RB.%SB' 29%)91?&@3@% s @rSWEH fra t%ktemlt-’lr) ﬁ&f:eﬁﬁ)lp gér?phage
aoﬂpnbgﬂlrutulemrm fﬁvt@e(caml) Bif Keekitacmatfibrodlashgriowiht factor 1)
?fb@@tﬂrl@?&bﬁoré @HERZOKE  an¥ O REL b BhrirARBh Fre8Mais2BRd the

in the treatnent of adrenocortical’ carci noma
FH@"IOHB‘FRQeB%p SR¥RIAtINkipiers of growdh resRBIoE e é’l”ﬁ?rn‘beve'olome”t

aAd MeariB ligesEpitagShistsMEBSdIE, MFrosiHe RindSe MABASISIEMd anti-sense

% |gec}n%E:I%oH(§eesf. l‘&rO\IN[h fIa(r:]t%r receptors and agents that inhibit growth factor

USG

receptor function are described, for instance, in Kath, John C., Exp. Opin. Ther.
Patents (2000) 10(6):803-818; Shawver et al DDT Vol 2, No. 2 February 1997; and
Lofts, F. J. et al, “Growth factor receptors as targets”, New Molecular Targets for
Cancer Chemotherapy, ed. Workman, Paul and Kerr, David, CRC press 1994,
London.

Tyrosine kinases, which are not growth factor receptor kinases are termed
non-receptor tyrosine kinases. Non-receptor tyrosine kinases for use in the present
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treatment of hornone dependent breast cancer and
endonetrial carcinoma; estrogens, androgens, and

WQ2G08A el dir ogens such as flutam de, nil utam de, PCT/US2008/054046

bi cal utam de, cyproterone acetate and 5a-reduct ases

fHehics \Afhicﬂaasl’é ?Jrgé@ oRP&te Atk ?a?%@té 'o?jgmtl %F‘Hru 8 ih&l€de csrc,

treat ment of tatic carci noma and beni rostatic

kP bphyak, aﬁ'?tbi Fé&t Fogrlrghegien k'agsq)a%ier\séwosme kinase,
bﬁdﬂ Bfﬂ ABin %uch ?bﬁ*é&ﬁitftﬁ kirfised axd hgstes Whig,ﬁ Wlﬁfﬂ&h—re@éptor

el ective estro en r u
Bisind Fiod® BELloasSaeRBER il SRER Andoaey B 2k doghe el of
BledalotRdrapy andl SE&En2 Géll Rﬂaﬁeardséf(@)l 46— Bheand RalemeB., Bfugge,
hy k) %ﬁ%gﬂ%()l'éw%ﬂﬁ%gn&g{%}?&%ogﬂ _gffl ot her

Sus cep?nbl e ncers ot ropi h-rel easi ng .
hor mo%Z(wmmaln@lcwhanswg@égentﬁmeédrsrum Stz a5 tSHAdamain

Bh‘\@m‘@% ﬁ%ﬁe@fof ERMmeRl cﬁf'aﬂgpthpgmﬁs .6&4[]91.@&%9{ 85 subunlt
ol licle stifulati'ng horno

trea
éf%@nyvlk@aé%% @Pﬁ@%mo{e@weﬁ ﬁ%ﬁ*%ﬁc@% N%rﬁﬂp%aﬁ@ﬁ@%d
SRASHYA6ThSIhS as tifetd SorgPEantértiraqedratascassddl it Shithpalg T.E.

' I hi b
T8 b e Sk maBn Bk 8P TRReope o8 MeBhds. 2 Farags
whi ch IréwmiloessofefiernnaltTmaamirieu{laaseshmilghng Mé\Pudreebelraseades

gl?)'cﬁer% WQ aélﬁ(gé: @Ib&ke?{]&l R%fekr r%tsbg g]afRP I\ﬁil'tcfgte of E‘idr?&elllglgr

tran | On ors us
|R|¢qélﬁteiddﬂna&$c(l\/lﬁi@) i aiidi EpfiraeelylasfRagutadgst Pélﬁ%%ﬁr( KKy and
E:r%igiﬁgﬁwgsggﬁarﬁg/@r@n%er%w&&ﬁ%Idﬁl@@@@&er&ﬂil&ﬁ | Peta,
reoni ne |
SR SPS'@”kaa'é@”é’ga 98- F%)sl”{éo Inage %‘ﬁ}’ ﬁBKa %}g‘bh%@
mgm@gmas dheviensd fanrlyheembdry roeli TGF betlt;\as@_tdradr@lswewch
I | on I ;| | |

SBfndBRBABE X R Tb Py RS ol FE BRYerRE T B4F3mp. T
dryatsh. Kabowedhi, gt o1 899, ﬂwwuqﬁéldcharmé's T2on(5h é9bBaidArgat, P,
SLAal, W %ﬁ%d%@avﬁscﬁpﬁ&%m"%&%n{ &‘Fﬁﬁéﬁﬁf@g%gﬁgsﬁﬁ 1101-1107;

Rece tor tyrosine nases are transne rot el ns
Nb?\?ls@ﬂyeaﬁ is-SeEqia. ii- §1996) ﬁ\ﬁ‘ﬁewlﬂfd?mzaéﬁaﬁ%%'ﬁp P.A., and
Ha&rss?xe_m@fgys? CHHEBE Treafdht And ReQS4AroR. ﬁde Bae | S6kaRi K. et al
ce OI‘ r osi ne |nases e inyo |
Bitans i HRacBR ChptarnL s 4RE BUGE 24P 2hB s Bgtent No.
6268439 1f &t Martinez-&hoi ., eiaialpprJoﬁan:a&rQZ@ﬂO) wBecont4-6k! ed
t
Efn;\éyhllbcft%va (%f %{h& dytﬁ(g&tt%l 'K{Haa[‘zgﬁr?lly rﬁ?mggr%rﬁ(ﬁurqmg by
bt@@kerepb ﬁé%ginaﬁe @fTMnﬂl‘Mﬂm anth Ky nevedis e be weeftldn ﬁfeesmresent

i e RO @hEI‘Pk lngﬁscﬁle |d|sg[1@%hn AﬁFa‘FIQHj R”g | (Y996) h@urﬁ?ﬁ Upﬂﬂ&n in

activity of ch ki nases been 1g]
{MIgpogy- é\/@h“?c%n%%a%htq § Limh - §| &189%) QF‘C%QRW? (25) 3301-
BBOBIJasksAUSE . PTIV), dete ARNERH Jbl@al sMBidcheriidigtmd Calmiblagy.

b8 Y35 E SRR, 1% P Bancer res, (2000) 60(6), 1541-1545.

Also of interest in the present invention are Myo-inositol signaling inhibitors
such as phospholipase C blockers and Myoinositol analogues. Such signal
inhibitors are described in Powis, G., and Kozikowski A., (1994) New Molecular
Targets for Cancer Chemotherapy ed., Paul Workman and David Kerr, CRC press
1994, London.

Another group of signal transduction pathway inhibitors are inhibitors of Ras
Oncogene. Such inhibitors include inhibitors of farnesyltransferase, geranyl-geranyl
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for exanple, epidermal growth factor receptor (EGFr),
pl atel et derived gromh factor receptor (PDGr),

we@ew®B2911¢r bB4, vascul ar endot helial growt h facPOF/US2008/054046

receptor (VEGFr), tyrosine kinase with

'trgwgl%% Oé?‘kﬂl R 'phﬁeé’s‘ég a@‘%éﬂ%rs%ltl s%ﬁ@é"'&l‘bofn@aé&rde_s rlbozymes

honol ogy domains (T 2), Insulin growmh
L e Su%@h@ﬁ%@@V% Beemshaym blok ARy et i
Eélfsffﬁ)}]talméﬁt/vn@ Kipk, _lr_nlf(tﬂﬂﬁtras ftltwé}é@)bb@tihb B WEI*&)Ilfe?éHoﬂfagErgs Ras

ors,.Trk receptors r

bBfHdeR® CRRGOT 3 cishreseg T SRPTPRRY FRTe pREf i Dgereriasan,
Sdvilatdr, P.r(B00)t dmsna bf @mmmﬁlmak@@emﬂeor?@l)ﬁ@@-wAdIWy M.N.
RSP oPRbolf liody, ST E G5 R B, Bioghys Acta
6198Q8hﬂj4:23é@t1|9d& Gowh factor receptors and agents
that iaghhdtbn&d QU¥VB, bRy aﬁ%@@rﬂ&t@rto Féé@%fo'r Rinasd ﬁ?g(){gld binding

descri bed, for instance, in

W@'S%@%S'QQ@G’@PS%@E'@? '”95@0@125'_ h'@fﬁ%’/@fs'%@a' Hpngstyption

Wathway r|]rﬂ<'?loltot?s |ﬁelbﬂe§itlh{é u%@%?hur?ﬁldzéc{)érﬁtﬁ)oﬁigs t(i]/téleﬁixtrlabellular
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Rt o BaR et Fecarik B Ain g B A5ss For ARl mele G225

K&HR seaific antilziRg (pe@@seehQWC dt@h ddanocibyalositivedk T herspy for
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tapvtwyré@ﬂm%@% Kingpe §§J@alhn9 imBrepplecsanenaipd Hﬁamﬂm Receptor

wt)wogthea{rﬁasregr%b& &hCM@sntzo@b @35,09551885; aARLICEOARGER2

| Yos
[p%fgfaq g Rib 6 B \5335\ o %ﬂgcttvyr'&s@ghgn AW%@E@? Alivity
Bgzla FMOCIOSHCMtHUBGF%@IGD@dybI&tkEE&GSr gm?itragemt@ CimicenRes.
tor tyrosine kinase function are
&éeljg)g?b@esglqe sr@:&ﬁﬁ S. Zmd Corey, SJ. , (1999) Journal
of Hehd@mem@waaa@naoeme{sm Ihhlm@emayrm@) b5 sefdldmthe
%Féseﬁﬂqv@bﬁnlnh itBrs of%rng%ggmes?s Blated ‘3‘9% ﬁ‘glnﬂﬁb are

review o mal n
H|Sék%$@§ﬂsab8\’%ma[§@@fﬁgo sigpal tfﬁ”§¢%*9” Smb'@fs (Gt r@@‘ﬁlﬁp'ﬁ are
Ftoga/rbgin@kmagés?t D(n@f) BN ée@ér?ﬁgmﬁtéa[(to@rwzemm

i ncl udi n C am I Nas

SR o i s Bp @B eBEGF Raveiden)shatlh (Rt

ShigibGifstho pirnadly ¥& GRae)ged ssidnorAceotdingia noeire aiptog yrasiee
a5 B4 198 ooyt B e ARl Bge presen
rprentgm. Hcmﬁk@mpl@r antbY EGErantiepdies, ediitihrie natmegogsize VEGFR (the

'rélfebh')q ‘tﬁgsﬁé&ﬁngééjm b6 %@Il%%lnecéﬁﬁélﬁm%btﬂ@ i HAGHORISF integrin

bl ocker's of Raf Ki nases
@!Phaaéétepmha}wﬁgﬁm faqrwggpﬁgg éan@pﬁﬁgnj angygpgiostatin (non-RTK)

ey rAbrovd agefiteg ubabiagtidt Wigs®e ddchisad coRpaurdsot(8edBruns
K025 a0 2 Bl TR 60: a6 5855 dRREH A1) Vi ASKFES 2
Derynck R. (1986), Science, 232: 1250-1253; Yen L et al. (2000), Oncogene 19:
3460-3469).

Agents used in immunotherapeutic regimens may also be useful in
combination with the compounds of formula (I). There are a number of
immunologic strategies to generate an immune response. These strategies are
generally in the realm of tumor vaccinations. The efficacy of immunologic
approaches may be greatly enhanced through combined inhibition of signaling
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gamma, epsilon, nu, lanbda, iota, zeta). |kB kinase
famly (1 KKa, |IKKb), PKB fam |y kinases, akt Kkinase

Wo amlig1iwenber s, and TGE beta receptor ki nasesPCBUSIN08/054046

Seri ne/ Thr eoni ne ki nases and i nhibitors thereof are

?Qﬁl%yg’ﬁgn 9 sm%fé&}le fﬁhrblta_lay@scu%sron I@@;H%W:F]munolﬁglc/tumor

r nal I ochem str
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ﬁe@cettemmlsd?baéﬁm@ﬁéro\gwu @)chllﬂg}DlSFioWsJ Mggwﬂ gri
ncer Surveys
%W%Svﬁa”ﬁe% €s. 3??(11?85 ]13216 A L. (1995), Cancer
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B3R (268 AR MM ERISS BRI RAHO I mREpOR & e eehaamily (i me-
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I ni on
{5613 13k, orppiaiet et Sl e R BpeC DB e

G2bhJa'3G06139 ﬁﬁa&ntlsertslesmgonﬁldétlde 1804 probpopgotitastiabegds using
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).J- SBa 0Nk 8: K 201873: prd Kitedat S iehalk (9%} eddisense Res.

pavent yppgare Myo-inositol signaling inhibitors such

as hshollpase C bl ocker oi npsitol anal o S,
Such Z? F¥g'e SigRRIBNG @L@'t‘arrsémﬁ%@f?!\e’yﬁ%'ss frWOWBW'%theéog”%{ﬁ’& the
Koz tylotsnsk fandily, of P84 kinbiess ddiled cytliardepan gt Rinhsss G and

@ezrggt I%%@ﬁrp %L % éamll)? %r{)r%ﬁ%lnlsq% oginc%l]?navc;og}trgs prOgrgRs;%n
thfamhheteub‘mpm delepyclen thb|Ct><andsnat:\9r@ctuvatmr1b<.|rtdon@ctwatldm@;c
2:ede Iln/a%rg?cérﬂﬂb%st i@hece 9 ndr II Bio RJS%loﬂfthrou%h the cell

rnesy r erase, gerany eranyl transferase

@M@( §¢%ﬁr@a@,@§'t% ofesllicyals S&Qﬁ‘? ing érﬁs@d@r FevierMabt Faes,
msmz;yr@@nﬁm dfféVblthidb@ﬁ@ém kingb6d) mdmjn’cy toKs, dbexs, ebﬂQEDKG

t t
B0 ETNHIBsnTor s Sam e S630TER i dorSS ey BOBT1 Bl Figh Opin
afgemPaten%(Qooml)c‘mmzh)rm5kzﬁ®| bition is discussed in
Sch
var ar S gafenSBEAGHRer fedinon RINAT 8o gRithed yggtion
gg:gjdgs th@(p(bgdmimsmathm_@g@ypo@gdrqf@@fm@|(Ir) aad/or a pharmaceutlcally
b s O gt h?dr(a?e) sglgate olg?o dl%@%(ﬁb@l‘cgﬂidrﬁt Ié?dsp&li@’ anti-neoplastic

Acta, (1989 ment i oned above,
éﬁ?”tb%}d?fl‘ agrqnggsglﬁcqusfrqr@)theeg{@yﬁ W”%t'ﬂﬁ%aﬂ‘ti '@MU%‘H'%Q%}S
mﬁn@hs:@o@jefawen ac:m[slbgwlalkyraang dgerits, amtibiotid Bydrdg,s. This
Spop0| omoefrasse Ip ﬁlbltct)rrsagqlmeq bo(ﬁpes, topoisomerase | inhibitors, hormones
and hormonal analogues, signal transduction pathway inhibitors, non-receptor
tyrosine kinase angiogenesis inhibitors, immunotherapeutic agents, proapoptotic

agents, and cell cycle signaling inhibitors.

The current invention relates to the use of non-peptide TPO receptor
agonists in the treatment of pre-cancerous syndromes in mammals, including
humans.
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pat hway i nhibitors includes the use of humani zed
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w@Roosgelapt or tyrosi ne kinases. For exanpl e | nCPORESIOANES4046
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si gnalConposndsarpdesied fy pateannbs ageiste of BieiTMe tsiceplor in a
Phéfé‘r'e?s% 443 Euéhha% dEHRR IRTLR{HE EMAT N(Refd AGILRBELAHD3:

alnst er bB2 R are found In Relll RI et al.
@ @ﬁé@”%@de'eﬁa 3 \Ca 82: 30418045
Eg%gbﬂubsﬁﬁhhg ASTRD- r@'@dné’iV@BéFﬂ_dell line (Vlgon et al. Proc. Natl.
Acad. Sci. USA 1992, 89, 5640-5644) for the HepG2 cells utilized therein. The

murine BaF3 cells express TPO receptors and closely match the pattern of STAT

(signal transducers and activators of transcription) activation observed in primary
murine and human bone marrow cells.
Proliferation Assay

Compounds are tested in an in vitro proliferation assay using the human
UT7TPO cell line. UT7TPO cells are a human megakaryoblastic cell line that
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( 1998), Cancer Res. 58: 1965-1 971 . Agents used in
proapoptotic reginmens (e.g., bcl-2 antisense

wW@bkiogoemidl eot i des) may al so be used in the conmPCTES10081054046

of the present invention. Menbers of the Bcl-2 fam’ly

ShoBE01 83 ROWRLAL L ARARE A Swin PEEMiEH GItnghrdihoohpso

heref ore been ked t o “chenoresi st ance.

§srisy ghal- Blegd dBP&IS 5 2hr owt h f act or (EGF)
@ﬁﬁdﬂéﬂt@h@ﬁAg@w apoptoti c nenbers of the bcl-2 famly

owny SqPaiady sve ey b bk Ak g RS Ra RS M de b rain o
degeksyoatesdrah hnmealbobe mefrotv ceiisl HftBISfHSEBy ipufeasteuman
s+ bR ddnbs ||£‘%%eih§ub%“r‘&} ) i3 Ehide Rt t@st%%Hp%ﬁH&sefor 10
ol 1 gonu eo Ié%. uc roapo Pot I C

dhys antt the engwendf epdn @éwrésﬁlngj@eétanam@g@rar@rglmprozelaﬁw1
%ﬁl%?%srﬁgﬁéﬂéy%ﬁlﬁ mgrﬁefetis ﬁ\'en n(e%@@r% bﬁbmﬁéy‘tdﬁet%@é Cwirla,

Ki t ada Ant i'sense

Re§: el peience, 1PY77476, 694). cycl e SI gnal ling inhibitors
i nhibit nolecules i nvoI ved in the control of the cell
cycle f ot ei n ki nases. ca 0. :
dopendnpr@masbulia BaRLP riopREy bt seopt oh il pyengor
benudejul @b npnmbetndesT&’@rrumd)tm’mbmes ic bnnaos, $n pearhihessf.on
t hrough the eukaryotic cell cycle. The coordi nate
activation and inactivation of different cyclin/CDK
conpl éreability giaer-peniide TR rerppinilagprisigrie ysaigraneeirisgugh
WBRoR§ttdte FYF b&ivitPRVAE Blloily Askps s of cell cycle
signal ling are under devel opnent. For instance,
exanpl es of cyclin dependent kinases, including CDK2,
CDK4, and CDK6 and inhibitors for the sane are

%% ? Fb§fﬂ’ tugn ngr i nstance, Rosania et al, Exp. Opin.

) 10(2):21 5-230. In one
enbodi ment, t he cancer treatnent nethod of the clained
'nvenﬁa@ '9g i a.'BPot.%%é«ﬂI@ Qiidkd f}étbQK%@stQP@SB%HQ?é’fMA)

Formul a har maceut | cal ept abl e sa
MPER dges! fors P\Rabdy- O@UIE’IFQ)S-‘M?'@Q)GFCH@‘F%W rgp,lu:a@s qfédgqlls,oqpé:h

Rl icomamil ast 10¢ el NSix concehtratordNg Comrih@ A (FariRd Msn 40

daBilbier QB LOfrBasded Ik shaincAgnd sevkegos uhfd Bublidosr,
agemy/mL of 9P @dnBinasef ElFPO I Ghildwéreraso tasted iretnabiohi dlese, G-
ROl SRR ol PRIR 11 AOLBASa0AT AHADIALS. The na

anal ogues,
Molimed é@@fowelt ya&@@@m 18 kPl@é@eN@rﬁgqlax@é nreg |hgniidhfiﬂdtﬁ% ¢,
'irfEUHél@F hej7apsstd Gayag @?Blﬁera%rﬁ)ﬁig Ric2bied BYSRY SptaRSF tritiated

el I cycle_signali’ng inhibito 5
thymldlne( H-TdR) by pulsing wells with 1 uCl of "H-TdR for the final 18 hours of

incubation, harvesting the plate on a Brandel 96-well cell harvester (Gaithersburg,

MD) and measuring radioactivity on the filter mats in a Wallac 1450 Microbeta
TriLux scintillation counter (Turku, Finland). The effect of Compound A was
determined by comparing the results of cells treated with test compound with
control cells (100% of control).
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The current invention relates to the use of
non- pepti de TPO receptor agonists in the treatnent of

w@e@saerideer ous syndronmes in mamal s, i ncl udi ngPCT/US2008/054046

humans. The current invention relates to the use of
non- peptide TPO receptor agonists in the treatnent of

r@;@osa%g)el | s,

FprofTfferatt ve ef f ects O StEenT cer s _and

ypphrobdastic d qekilgukem@ ], Senilpidfs in

A ' hro%Q:OrdelggZenoﬁg'Te%)(emg‘ese TPOI a6t ivities i
C C YAv _y rricl €ascc© U111 TIUlTucl Ul bl S L culu |JI UQCIII L r
M gdoblastic $y kemiac_ef fl@66s when TPO|i s
j ' ' W t h ot her cyt okl Negot hat | nduce

. amia Fre— . S
SR t he C hmremmoblasheﬂHrg@nelbleekemlao usef(ntl77| n acting o|n

cell's for survival and/or proliferation in conjunction
W th other agents known to act on cells for survival

Sedfigurepridbisf er at i on. Such ot her agents include but
are not limted to: GCSF, GwWCSF, TPO, M CSF, EPO
G o-beta, IL- 11, SCF, FLT3 ligand, LIF, IL-3, IL-6,
I L-1, Progenipoietin, NESP, SD-01 , or |L-5 or a

et Bigh ©RAkNn Mehianerigelets febied vitth P oPEokndBund A
aforenenti oned agents, KIb352 (Shiotsu Y. et al., Exp.

Hemat. 1998, 26, 1195-1201 ) , uteroferrin (Laurenz
JC, ewashed Gompn pBitaetsdiom Bedhthy solunféars wéke tiélasii vaitrogshicle

SV)I[ﬁ %,]?,m%n%&%or] né@&ﬂﬁ% %@ﬁﬂ% ta\ro%%o loletih Sbtained
FromeRaD Gsiedsnirct iMjonezpolis MM Sfhtdr SEGH: D Eompound A in Blot
FUORMR foPY 5 RiRdd 86/, 'oY 83 m.mpgé bioRe fcfll@&veéb?@rﬁ.ﬁbt‘eé with

progeni'tor cells, or other S exp re33|?ﬂg]
6P8r &/ D@rep@rﬁ‘“ﬂ eEERGtHWereePrabed Ak (S8 |3g,act|vat|on

da@b@lrgarafa%mységgﬂm dfreturﬁmmUalfex@ermm@d uEd i's aI

non-p tide recept or Sst, an t | nCcl U

e EBltad B dsGRrRRc e R e Bfoutiiife
examiphion d)ﬂ‘aes@m)jl trans ugtiors patiway kmoviretodrgpdadiyatdd through TPOR

5315000 ARRENGEEIREHOA, R 3L SRR P9, o
slichloed; 88e4a4-H2 (1A9Daejimet Halet al., Nilorabaesisng iHgemostassis,

R@Sﬁﬁﬁﬁ;@%%@%ﬁ%ﬁ? @%B@E@@Qetﬁ% dﬁ|4’ 4@52 iﬁ 995)]

JRRTPRATWAghed Riptslst é’é‘?ﬂ?ﬁ%‘ioi?% Wfﬁﬁlirf Q:@'q’t 1I() r‘??é”tFQ/frb%W'fé‘ia”t

akt adtivation, Betilbmonstrated through the use of phoshorylation-specific
antibodies directed against Akt. However, no activation was observed when
Compound A was used (termed SB in Blot 1). In addition, preincubation with TPO
resulted in the significant enhancement of activation of Akt in combination with ADP
(1 M) as compared to TPO or ADP alone (no activation observed). Further, on
enhanced activation was observed when platelets were incubated with Compound
A prior to addition of ADP.

These results indicate that TPOR stimulation by the non-peptide TPO
receptor agonist, Compound A, did not result in Akt phoshorylation, where
stimulation by TPO did result in Akt phoshorylation. Because Akt activity is
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Acad. Sci. USA 1992, 89, 5640-5644) for the Hep&
cells utilized therein. The nurine BaF3 cells express

waROsnedept ors and closely match the pattern oPCBUSIN08/054046

(signal transducers and activators of transcription)

ﬁﬁﬁlfc&%ﬁ'n‘?eﬁer@ﬁﬁ @éﬁ’c%ﬁjs bR IrbATRE Yord0iid O S é%ﬁbr%ﬂ@ﬁfor the

mar r ow cel Proliferati on Assay Conpounds are tested
PRt g2ncer aetivity opPes-PeRLidgtTiPGhressrial agrisi generalhanshsrecifically
gbmpBtheal | 1ine. UT7TPO cells are a human
megakar yobl astic cell |ine thatexpress Tpo-R, whose
survival and growh is dependent on the presence of
BRf2 1 Komat su et al. Blood 1996, 87, 4552).
Differentiati on Assay Conpounds are tested for their
ability in stimulatinglthe maturation of
megak»ary@gy}t estrOJn hﬂf@n Hone marrow cells. In this
fied hunan ()3 ;.;.p'rogenltor cells are
t 4ot sA onpounds for 10
“Runber . of ks expressi ﬁg t he

t r ansmenbr ane gl ycopr otein C41 (gpllb), a
nmegakar yocyte marker, is then nmeasured by fl ow
cytonetry (see CMArIa, S. E et al Science, 1997, 276,
1696). The pharmaceutically active conpounds w thin
the scope of this invention are useful as non-peptide
TPO eceeotor agoni sts in humans, in need thereof. The
5%%?@%9—6#Lﬁ%%-peptlde TPO receptor agonists to treat
tizpGeris a buchembrepatoat!ithr isgrcaomavgellying n Active ded|detenmimgtions
RSy SorRE SRHdPI ée{ll? E)?gla‘ﬁﬁ%éw 8§'|5%L ‘?r?%a%h ﬁg, sk

mcrotiter tissue c st ar !
pajuroiediuge eentpipingt i9ee 5§§@yd 'r@ub@mge@/em@fé "pé"/of%@géa37°
RIS Bl hah eeatel mﬁth\/@inh&yuneacét orvel1, ouont &imedo llgPﬁnLler

cel cen | ons . of Conpound A
TGN TR e A A B S
p?lemga)sreeﬁerit&cﬂquig té&stHeShanuf@cngt Mpr(nécoTPDatarls fhelhedn of

f e t F
o e e e ah e el Risgtyo TERe P QorhikGiont oy
control val ues. The final volune in each well was 200
@mpoﬁh@h@ﬁdd@%ﬂ% o%lcﬁéégg ir fﬂe%um g ikt catoian 1C50 of

i ncubat or at for 3 days. Proliferation was
ABRISYIMEAtEH § Ulgmé'-upt ake of tritiated thym dine (3H TdR)
by pulsing wells with 1 nC of 3HTdR for the final 18
hours of incubation, harvesting the plate on a Brandel
96-wel | cell harvester (Gaithersburg,
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MD) and nmeasuring radioactivity on the filter mats in
a Wallac 1450 M crobeta TriLux scintillation counter

W@ TwskoL14Fi nl and). The effect of Conpound A WaBCT/US2008/054046
determ ned by conparing the results of cells treated
with test conpound with control cells (100% of
control).See figures 1 to 5 Activation of Akt in Human
Platelets Treated with TPO or Conpound A Washed hunan
platelets fromhealthy volunteers were treated with
vehicle ()).[0.33% DVBQ, 100ng/m __ TPO [reconbi nant
human t hr onbopoi eti n obtai ned from R& Systens, Inc.,
M nneapohos, M\, USA;-6F+-SBy(SB = Conpound A in Bl ot
1) ( 1g [for 15 minutes albne, or 13 m nutes al one
fol | ovigd 2 minutes with 1n1\7I\ADP(+ADP) Protein
extrao.gs were probed for Akt (Sex473) activation.
Resul t= are representative of 3 iRdividual
experi dentds. Conpound A was conpared to TPO|i n human
pl atel®ts_tlhrough the exanination oi\ a signal
transduction pathway known to be actlvqt ed t'hrough
TPOR [TPOOr ecept nr'l stimil ation; anr‘l freall Y,
Pi 3K/ Akt paamhvvay aoti vati ont [Chen 1b., et alo, Bl ood,
86, 4054-4062 (1995); Kojima, H., et al., Thronbosis &
Haenost assi s, 74, 1541C°'.’[‘B%df\1ug/95) Ezum, Y., et al.,
FEBS Letters, 374, 48-52 (1995)]. Treatnent of washed
pl atel et preparations with TPO (Blot 1) resulted in
significant Akt activation, as denonstrated through
t he use of phoshoryl ati on-specific antibodies directed
agai nst Akt. However, no activation was observed when
Compound A was used (ternmed SBin Blot 1) . In

%ﬁii 1'|.i on. ~Bf &, n%lgng\tlﬁn s h.TPO resulted in the
%—F—i—%&eﬂ%anﬁ%%ﬁ—oﬁ—g%tlvatlon of Akt in
conmbination with ADP ( 1 nVM as conpared to TPO or ADP
al one (no activation observed). Further, on enhanced
activation was observed when pl atel ets were incubated
fiet! Fiterotp Mapdalogli or to addition of ADP. These
results indicate that TPOR stinulation by the
non- pepti de TPO receptor agoni st, Conpound A, did not
result in Akt phoshorylation, where stinulation by TPO
Qeds indsyl bhasiergrénbvth \pdsresbedgd iata @8iwe Bplatust2508 celdstwelvints) ul
SRR bR E R0, EEEE! BRIl atniohh Sd Y N SaPHRMAIR mecium
ana i t

one possSi I"e"ex nti ancer ac
end ﬁdd\edp@t;ﬁ1 ded, 'I1PG) t@erptOro/agorfiadiowiareerahn incupagon at 37°C 5%

gr5Cithe eRlTier@TPaMHséent Bleftvidbility Assay (ProMega Corp)was performed

according to the manufacturer’s instructions. Briefly following a 30 min room temperature

incubation 100 uL CELLTiter Glo reagent was added to each well and mixed for 2 minutes.
Luminescence was recorded following a 10 minute room temperature incubation using a
PerkinElmer Microbeta luminescence counter. 1C50 was determined by EXCel Fit 4.2.1.
The effect of Compound A is indicated in the table below.
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+ADP V TPO SS v TTO' SB Liver Cancer Assay Hep&X is a
human hepatocel | ul ar carcinoma cell line. Active cell

waletsnoiimat i ons were perforned on HepG2 cel | s PYT/US2008/054046

plating 2 x 104 cells/nL in 96-well plates in culture

dim ~nn niNna 1f\0/ EDC anrl | nr\nhafi RE—OV-er ni ah n
o Ul ulll \YAvAN] ul LI} ||H - \J LIJ TounuUALl 1 ||H LI} HllL | LIL]

5% CO2 at B7. Cells were then [ic58ated wit Corrpound A
Qi Mityp B
N@Hte.r SCU@r onega) reage 3accordin
RILACLIT e Protocol TR |3 the meanlcol erghel >
Earvpound ANscfmmpound A i nducdd2a decrease:ellmtérl‘l@Io

N Es 0 NREG ¢ o on Sor s tone corolelioren ¥ °

Ppmi 6% erat Nm;u&ssays CeI | Titenogl o Met holzj}@hcrgyr. Glel | s

n |1 og phage romwn were seedgd I n a Yvo- | A-pl al e at
cells in 580 ul nedil I 't%ﬁ‘GIQWﬂ(‘,
RS20V e N?écg_f@ Compound A Wa: ORI TREH g and
aded al U , Uu. 4, 1, 4, 1U a 4U ug/ Imy FOITOWMTY d

W@'sznruﬁ\lﬁm&w at _370C. 5% The CelGettiTiter Glgl o
hemHagceningeald Viability Assgy( ProMegalcCpfrpdMaR

DeT 1T Or 11 CCoOrarmng to tn CLur cl

)
HeeBRuct i olitepamcelifiancafeyndnami .64 30 i n ttiter Glo
tenperature incubation 100 uL CELLTiter d o reagent
was added to each well and m xed for 2 m nutes.

Refareress sreerininpgs Celk bitar gkaMeBrelapnigcade thenfoliwisdr oom
zﬂalee bﬂélucsn¢em@hbatdtrcem PusSHRgcoR26ter: kB 2B 18 E: Mbcaiehet al

e St B h la LS RS A T i e
Reb] #1 mﬂ4(5v23|56f erences describing Cell Titer glo
Met hodol ogy i nclude the follow ng: Zhelev et al,

Cancer Chenother Pharmacol 2004: 53:267-275; MCabe,
et al Mapgoeiremttdreatmenre for caaeer agd PPe@Ncerstis gyfgiromes are toxic

%‘fﬁgtﬂ)‘éh&ﬂ an@ior %Pe KR AP thdder aGAREEEVdRRS whith 1eqU|re Ctlhe patient

2345- current treatments for cancer
i geam?etf%@e%ﬂ?d'%'ﬁé@’ ig opder ) fecovey fiomethsdexie ﬁtfe%am!?r to

al&v krowetse dvéhlgg@éut@éﬂd/@r'ﬁﬁs @c@vﬁ@ pshdCAs6 BEBVides thdi€ancer
lent to e treatnpe

[ d
BEbistanearPisn b e OPBoay 46 Brerian o e BNATRGE of e
advpowelsef et invendios uirsi-phptidd FFP@ neeemiveagonsts, isoitatdy 80

868}58&1%5341&%0096}% @e following:
3'-{N'-[1-(3,4-Dimethylphenyl)-3-methyl-5-ox0-1,5-dihydropyrazol-4-

ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-ox0-1,5-dihydropyrazol-4-

ylidene]hydrazino}-2-hydroxy-3'-tetrazol-5-ylbiphenyl;

1-(3-chloro-5-{[4-(4-chlorothiophen-2-yl)-5-(4-cyclohexylpiperazin-1-
yhthiazol-2-yllcarbamoyl}pyridine-2-yl)piperidine-4-carboxylic acid;

3’-{N™-[1-(3,5-Dimethyl-phenyl)-2-oxo-6-trifluoromethyl-1,2-dihydro-indol-3-
ylidene]-hydrazino}-2’-hydroxybiphenyl-3-carboxylic acid; and

2’-hydroxy-3'-{N’-[2-0x0-1-(4-propyl-phenyl)-1,2-dihydro-indol-3-ylidene]-
hydrazino}-biphenyl-4-carboxylic acid;
and/or a pharmaceutically acceptable salt thereof,
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or precancerous syndrome the opportunity to
re-establish. One advantage of the conpounds of the

W0 poognoilegh, non- pepti de TPO receptor agoni sts, PCUUSDS/G54046

a conpound sel ected fromthe foll ow ng:

g‘rthéwhe L:&mﬁgurﬂfsgrér%@(&é?@@ B¥heraRy BB ¥ tRarP S dard afidi¥cer

razol
mqr%ﬁ%ﬂ‘ﬂ/@ﬁeé@pﬁ@? opbeing adBinaieeH OnyA dady basipox§n g ong period
@ﬁllrﬁe s’intélﬁify fdrbvélampeéihﬁﬁhé")@uﬂﬁlﬁ?%r)ovar SR hovithsds @Bty ¥or over

d
PP e S 6PV yRar dR57BY P, e opiaRgcf the
tarfc@r ohprecancerdsisyhdrontd. oftas adaplege-i2 thel theabmént- crfy,amccdnand
é@cﬁb%&B?ﬁéﬁdﬂo arsbcan b‘ﬁ [(Jeallzr(ald hneéixer n8p pegtlde TPO ,(e%eggcgox
ygor@jstd@ being gdm{q_s/terepglone or Whether another antl neoplastlc agent is
é%g%ogdﬁﬁrﬁlg‘%}edf’ hSRY e 19 8o-Bdhidid rd@ LAREOMAstE agent is

ro-1nd
f?P"'QPé??é}’ SiopREAAN® 6?”'ertr%‘?dTP69<§ﬂﬁeBWé AgPniE.cag ceplHe;te be
agmfhistéad in order to provide sustained treatment of the cancer or precancerous
2 (E_%{dr oxy-3'-{N -[2-oxo0-1-(4-propyl -phenyl)-1
'RYdr o- i ndol - 3-yl i dene] -
hydra2|no} bi phenyl - 4- carboxylic acid; and/or a

phar m%ﬁ&yés%ﬁ{ ihyerﬁlg %r@l% eeprB@IIdF? BWtﬁég f't%a‘ ng?kaﬁ(%?m a

oun are consi ered genera | ess OX C
sl QAN edntsean, mbudmv@ser%mdh%nqa@C@aﬁ@sleéte@lffr%@uhﬁ@n

?@l%b?bﬁétﬂéist@rﬂ?ﬁ Iélﬁdehﬁa@%%hﬁa;%\ﬁezton%né @Wlﬂtr&@lé' @&N@én
| or over ree Sulta
SK?Q?S%T-EGWHH? #§C'°§GIS{33§? g3t '%mﬂPWebrﬁ%ﬁﬁtcﬁécer Wilm’s
mmdraaw;ngfsm]{arm F%habe@ﬁyogah&ih@%p@lﬁdymdﬂmamnmnwwﬂus
t t ancer recanceraus. syn Thi
HGR TR arEhnebh iRl Bhe ThobeRAREE) Bt Py tee
syn@dmen@siemmcma gl celbldman et ane, thyreighept i de TPO

r ecepﬁ_?rrnaﬁ(gc? iRt deh I(Qﬁdeﬂg? AL f?gnﬁjsqg&e%ia, Chronic

whet he er anti-neoplastic a bei ng . .
BEIRRGRYS I8 ekeniay. HW%"MﬁW%@%‘@ ﬁﬂ?ﬁ%‘%ﬁt'@@ emia, Chronic

ﬂ@@ttodhﬂi@@élﬂ(%?&)% A@Gﬁéﬂ?rtnbﬁom@itlqu?&laéd%nﬁé eRhcytdne,

[ or ni can .C

MR dard ol BHES GOVBREE b e GtnE Meer ko PoBsl
tfukeme, catipi meelopacaane ategalkargyayts tmEem'ﬁheanE_gsr&nteukemia.
e SO0, PR AR R 108 Rlsokf € ih8ma
WnerheblastitiE celhlyowhoing, Bleskisist Iémplﬁcprbm folbq:taardymgmroaras)

%'o | oblhaglBRRSHMd BlAkess &%ceﬁamﬂ?éfuama%eaﬁﬂﬁg%\éﬂgéromval

wden di sease, Lhernitte-bDuclos di sease, breast,
CAPGCRRPRYIGH §a%eé£1d°6‘§ﬁ@éFa”OW Irenad C?ﬂﬁ%fmem?{@”?

sasphRgBal oahe@dwggagmmma,nc@paeﬁbtammar cancer, gastric cancer,
medul | obl ast ona

ck i . lun ,
T PR RS e, kg R oP e oyt S ohestna
stromal tumor) and testicular cancer,
which comprises the administration an effective amount of a non-peptide TPO

receptor agonist to a mammal, including a human, in need thereof.

The present invention therefore provides a method of treating pre-cancerous
syndromes in a mammal, including a human, wherein the pre-cancerous syndrome

is selected from: cervical intraepithelial neoplasia, monoclonal gammapathy of
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wonp@Bagamous | euken a,

sarcomm, osteosarcoma, giant cell tunor of bone,
thyroid, Lynphoblastic T cell |eukem a, Chronic
Chroni c | ynphocytic | euURENIUSZ008/054046

Hai ry-cell | eukem a, acute |ynphoblastic |eukeni a,
GHKMN%@E%&B@@QAGU@ W@as%ﬁ%@r&%ﬁ?%@h@%ér@g]

ceiyieahipaionavekininevere- mie@lﬁ‘%‘ﬁl) é’r(’%{j%iktﬁ?%ﬂbtble@éﬁ'ﬂt@duc’fa')

hesash eRINYUD ddtf) | Cairdieh® Psitug DN S), 6@@@'&@1&/?@&% Severe hepatitis
I eukEm a, and Erythrol eukem a. malignant | ynphonsg,

RbHGRPHE | ynphoma, non- hodgki ns | ynphom,
Whivhlvobipaisés the Bdawhistrdtipmana@ffectiviBumkount ota hympbotite, TPO

fré)(J k)k)?#lb&ﬁlst tX%ﬂHé’r% l, rh%Hfdﬂﬁ; 2REAERin R{E@odfﬁgeo?ancer

uro cancer, cer, vdlval tcancer
cervi cal cancer, endonetrlal cancer, renal cancer,

nmesot kgb 'd%a?ﬁ@@ﬂﬁ%re@@&g%herﬁ% hé’&f Me@o%‘ﬂany
cancer, hepatocel lul ar cancer, gastri¢c cance

ﬁ%%‘@ﬁﬂ%?aéﬁ%’é%Pf rApipElatigy E@de"@aﬁ'été}o" it o ”B'ﬁv?rﬁ’é’S

MMdidusc@ih S brd| gastiitahdduRsintradérmBl, rapa®ardritérar ) and
testi Q_EI ar cangc e adni n| stratl on

LSt T Ao SRR TR B FHBNAR T e et uaRidsfire
agomiosdted ot@acorevenieht dosage ftmsguah bsinawsulasntaieds) or injectable

herbﬁ] |fon? T?Sho%rﬁlﬁﬁﬂt h'am{g(fbtu'h(%] CBF}%F% reﬁ%;%)%\ﬂ' %%ﬁd Rarriers

re cancer ous sy
insiidel statchcllag@rsqa»gsaa:lum felfate difgdraten tqrraealba susmsecplsugelatin,

ayad F@(Efﬁi\ !aéa&ae'n%héguﬁrs@éﬁraféeéﬁ/d &ahrid élélcﬂ agRbibRelie™ include
neoE asi a

SR reahel SRR alnes BT Ha G| S latyahs Anrgggor diluent may

amlmleta'ngz p&ﬂ@rﬁge@l rele@sey maddrial, ea¢mﬁl§gly6étylnnd|51&)stearate or glyceryl
tat|c._ILn a . .

SRR A0R S winhh Pak Ihe AR h ARSI g mide but,

9_retferabIDOI\/$)be frooh alpoyh 86 ypstocahdut e geeedorggatuniti $Vhmn a liquid

E?r}fﬂ%h@“cdséd tW@'p%a%?@ﬁ%l?@émtthgfcﬁgmf%' St £%||)9|n eflilsion, soft

ective anount non- pepti de TPO ept or agoni st
oelafin papavia. steriigcnigaiehlg liQuidiavah asien aﬁ&l@é!'et ﬁ@%éﬁuewrﬁ@r
thgg]ugays hxﬁ“@glngp@hgqb@red to a patient in need t her eof
by anﬁ_ vent| 0{; rou%ag of adm fsb% h
i ncl udMfg arﬁ‘lﬁceH | piepatalians e met& e B%&? ventional
itefmnanusom pigrmacaditicabeheaustamedlirsg mixirgr gh@ulaihg, sadd

Bﬁ%fﬁ%tsgllﬁ lwhe-l;hr?ec%?ébrg efgrt tjagl%t %?r@s 0‘13’%9 hgrflllﬁ%oﬁ'dsoﬁsséom ﬁtthe

res are |1 ncorp
mgs@(@@nw @srappsptiateaty @upthgl d-;s§lred a@ll elt rarenteral pjodoetabl e

pr epab%%é@&isthe gﬁéﬂnﬁjac@[ltlda'llﬂ Wit e RBATIIBREUR I CHarB a6 UtiBAIS

are enp carriers include, starch, |actose,
éaﬁﬂemwtsem qegt:rébe@l, ahpue #ile %ré?flf'ﬁa%’%ano@%? eg@*t'tx &'lef;erab'y
gelkated from the range of 0.001 - 100 mg/kg of active compound, preferably 0.002

- 50 mg/kg. When treating a human patient in need of a non-peptide TPO receptor
agonist, the selected dose is administered preferably from 1-6 times daily, orally or
parenterally. Preferred forms of parenteral administration include topically, rectally,
transdermally, by injection and continuously by infusion. Oral dosage units for
human administration suitably contain from 0.05 to 3500 mg, suitably from 0.1 to
3000 mg, suitably from 10 to 200 mg of active compound. Oral administration,
which uses lower dosages is preferred. Parenteral administration, at high dosages,
however, also can be used when safe and convenient for the patient.
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agar, pectin, acacia, nmagnhesium stearate, and stearic
acid. Liquid carriers include syrup, peanut oil, olive

w@epoog/1edki ne, and water. Simlarly, the carri ePCDUS2008/054046

di l uent may include any prol onged rel ease materi al,

such @%ns%a}’&%f gles Ml@&?ﬁ.ﬂk?&@d Wag%'e%@fd %ldefgrnc’ﬁr%ﬁrt@/ttﬁose

al one_ or e ampunt carrier .
vhilledkis e adl apdowitl vanyvathdhe pasficular nen-peptide JiRQutssaptopagonist

nfguéeon@bémhgth i tr&eﬂsrets%age thinlode WhadminiskratisH, @PQ ;Mgier
use alr at | 0 a
a0yaiemen & ind bER st ApoGhdl fders g8eitr® o | o

paitiecibapdtient bejog teatad wilbesalhinanmand te adjust dosagesi endhsding

gQﬁ&‘ﬂHg@,Hﬁeiéﬁt%bf? aﬁ&‘ﬁﬁgflﬁ SHm.sTJ%‘ﬁorPhar maceuti cal
repardtions are’nade _o W' ng conventi onal .

t echniTgaestidd of tlpihawmmfut@atlng:hmﬂesm mamalals; ingluding

ﬁh?ﬁ'aﬂ& cog{pﬁé‘éﬂ AdrhinBterAg% 5%%6&% hB&d thARES ARG EBSRIH Iy
for tablet forms, or mxing, filling and dissolving

eHectiva @F@él‘f‘b‘?ftasphaé@a%‘?}ﬁ%' Nracive com BOLﬁ]d\fé tff%rea@gﬂfw@at'on

oral Ohe I@ﬁds%ﬁt iAv&rtiop W@Qt@é&@the%@&ﬁ n@ﬁ peptRie TPO receptor agonist

ghar nac nkheat e%gactt |fve coggoun I | a] ghar r@ceut i cal
LR G S ISR SR %‘G\W‘T’ HEUARY 8" ous,

nont oXhe pesantinysntipn ed¢latealvd thege vizo tadthirfistcation loéa nam@eptlde

8‘365)?9(%1gr aicrgl%k M%&regfmé}ﬁ H’ (Yeﬁ]CgPIWMQmma? rlr?gl l?drlr?;fg ¥uman.

treating human
need d&he VRBIAEM PYMIdTPONile b8t @‘ra %@@ﬁﬂ@d of Faenula (1) in the
sRInBfRcRFe 8PS Medfam@ni ol BécihaRe RESHRI 8PEanchF RMdmMPals

times daily, orally or parenterally. Preferred forns
it o v ot oy on | -

adm ni stration include topically,
r ect arrhymvtahﬁmsaiecs m@lvld}és fdrthe ul$ee@fta o Eouikd @O Abinmw® U$inythe

un| r human
Mabfetife 8% pR BB RSt abrr om 0r 05 to 3500 g

sm t aBhg ifveotnroalgo Dl@vrsleatbrmgqhasma@awbay composition fap ugeM the
%a@r‘en@Sf éa\ﬁ%etc\ﬁﬁpl‘wgﬂpnsgs AHIRH F ??rtrﬂlﬂé‘ (1) ¥hy £h uses

|'ower dosages is erred. Parentera hstfati on,
abammagRUs: h@@?pt%’dﬁ/\%\f@?r al so can be used when safe

and ccmwn/teﬁmn 3186 pﬁob@emrltleémsmé dimaeweamma P@) in the

adm te ern ne t hose

SRR B4 ealpmenL BR55e HhS LEgMel Bheaie par v cul ar

non- p&pe irdenfldrQilse pepides fadosnust oflancansgyunt! lvé Fstnmda () in the
dm ni stration, d

PlegbyRE BRI aep BP WA aReE0r T o1 it o

f act orfbe ifwpetiati alse piovidee foyarphagmbeautipaltdogmposibien feg use in the

HESAIRE oMdnkel BB EorhPricesE&Sn St & F‘éﬁmﬁ&?ﬁ?&r‘?’d a

i ncludi ng patient age, weight, diet, and tine of
RBRAMACEYICRlY 8Fcerable ¢ati®fod of this invention of
treating cancer in mammals, including humans,

COmDT 365 SO AL THERRA & BB arkl NS bRESR 2

t hera
mammals, including humans, comprises administering to a subject in need thereof

a therapeutically effective amount of a pharmaceutically active compound of the
present invention.

The present invention relates to the use of non-peptide TPO receptor agonist
compounds in the treatment of pre-cancerous syndromes in a mammal, including a
human.
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effective anmount of a pharmaceutically active conmpound
of the present invention. The present invention

w0 200atted4t 0 t he use of non-peptide TPO recept OPCHYBINE 054046

conmpounds in the treatnment of cancer in a mammal,

i ncl uqhQ%rééehHH%htloIpéalBE%%tm '\/NM%@leﬁﬁreﬁlgh %T‘ §§oﬁ Beptide

the in vivo admnistration a non-peptid

il E’Qerﬁtc%ﬁto%@tﬂ'?i%t” tha trepiEnant @B@rﬁéﬁ‘f‘c‘%fpu% alf{@é(?m?%'”a@ mammal,
TR g a hiednidi ng a human, The i nvention al so provides
for t oun

ranut 408 dhEnGin s8R Gamanine 6% bcmpdnt oS Brtne
canatcture ohamedlcamientioudsenip the:treatenet Sheretdavesrbuosyrar@es

ﬁﬁgg;n%ﬁa limglpdihg‘ﬁu#h%ﬁso‘t a conpound of Formula (1) in
it re of a medi canent for use in therapy.
The i fveinveoioredlsopioviges fus pharmacqiaalrawesitiemfor use in the

@r@%‘t bt 98- Jaﬁ&er5§§oyrﬂr6rﬁ‘@s \R/ﬁl@l@tc&’% Flsé%fa hd ¥ F6fnula (1)
npri ses a conpoun Formul'a (1) and a

ﬁﬂ%?r?@@@mqeé'ﬁﬁ”y ageeMIaBEetarri er. The invention

al so ghevivédasorf &l5o ploRides eoralie ase:@ﬂﬁo@msbufaﬁ olFHbmm@(vn in the
t ar use

VI).in the manufacture of. dica

eshierlly® oo FRAKeRehbkEust ndnt FeAFaT L srg0rdtals it dies.
t he u3be ofveatigoatpoprodides fd¥@rphalrma¢du)|calmotﬁpesmon for use in the
P L8 hoo BRI whieh SR o Rt of Pemuia
€\Jrpod pPhaimacst Iwéap%pﬁatée@aréart msnt of cancer which
conpri ses a conpound of Fornula (VI) and a

phar maceut.ically acc able carrier thod o
t hi sn?rh ttqnoﬂ‘eo‘fhaf’?%‘%‘ﬁ“ﬁﬂ'ypﬂ%vec‘é?{%?%‘ §0n§‘ﬁ&}r%??é‘§'”vﬁ”“°”
nambabs—,adnﬂmétu@uwgthrfunm*rsactummpredseafs 3d¢H @ sther cangpduads

eed thereof a therapeutically effective
f@(‘rr?s; toet%?atgan%ar maceutically active conpound of the

pr esefit addnuﬁmnthemharrﬁh@@c@wmlve cvepaunds of tlegtresent mvention
EQ@ bﬁ%@ 28 i8R SR tdfherRRhY gn%td%rntsag%H 8 o SRR ds

e treatnent of pre-cancerdus syndromes in a
ha%otrqaﬁ@rq:@wgroyswwﬁmﬁﬁe present invention

rel at %nte@npﬂeh@d Equivhéatsad vl 6& é@érb@iﬁte@fby&hé@é‘rsbﬁ@f d)rdfhary
T@ﬁ @ t t@ oni st Idn &]Ee trlealtm';(\j ﬁre ca,[ ? ?
4t 'Bfe T‘?mt RARAHNAShEPTRH Iy %‘ §fgxistin tautomeric

fammsntFiooaxaah@e, ipFomule $, thedoddie bumdethef |sajrmnpe1wedn tife two
EWOHE* gtoHs)eQiJﬂs E)Qt‘\%/een the lower nitrogen atom and the AR substituent.
Tautomeric forms of the compounds of Formulas | and VI are exemplified by the
following Formula (X):

R
R2 R
R® OH
HN.
0
0
\
N-N
H

(X)

where the 'R’ groups are as defined above. All such compounds are included in the
scope of the invention and inherently included in the definition of the compounds of
Formulas | and VI.
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manuf acture of a nedi canment for use in the treatnet of
pre-cancerous syndronmes in mammal s i ncl udi ng humans.

wab@siiement i on al so provi des for a pharmaceut i BEI/US2008/054046

conposition for use in the treatnent of pre-cancerous

Sygdr QMBS uVHAL: (Qé’dH? ttcﬁ’teﬁ |5%&|@Ve}tpﬂhagor§g sﬁ%ﬁwtr% 4l dan, using

phar maceutical [y acceptable carrier.
thevRaesdng %ﬁ%ﬂpt&%w't}ééhﬁr B'ies?ri"tén\(?@go'bto it féUﬁ%@ﬁﬁﬂ‘ ofhe

EQIleHgi?E)(amp)esl é’tetth@relf@é ubaetddhstr@fd & me@iyciiugtativd &id not a
e treat e- cancer ous Sﬁ orres The
tica

15 el it dog o B e B SR o8

conposition for use in the treatnent of pre cancer ous
syndrones which conprises a conpound of Fornmula (M)
and a pharmaceutically acceptable carrier. In

addi tion, the pharnmacdaxpetmental Betallsse conpounds of the
present invention can be co-adm nistered with further
active ingredients, such as other conpounds known to
treat cancer. In npleghs C tically active
conpounds of the present |nvent|on can be

co-ad ther act,ive redi ent.s, such
e ot RBrr et Ry Sler PE e HEpde e ER RS prtieS by
Sy otaeeard(ﬁonp@npIhatdegblﬁqmapamemtrﬂ;r the Ingrediidrits inghe

of ordinary skill in the art
?ﬁgﬁﬁt ggﬁgNPﬁhﬁg’ ﬁgéanulas I and VI may al so exi st
in tautonmeric fornms. For exanple, in Formula I, the
doubl e bond that is drawn hgpween the two nitrogen
atons exi sts between the | ower nitrogen atom and the
AR substituent. Tautoneric forns of the conpounds of
MGREDENTS and VI are exenplified by the faMQUNTE

0 are as deti ned

§5 W%Aﬁm msﬁ%nrt(r)hﬁmgﬁiyl ?é’%ﬂgq'uded in ?éen%cope of
dihgdiopyramoli-bylidenelhydrazinen? thydiaxgbipdery!-Bn t he

[ of the compounds of Fornulas |I and
vﬁ%b9¥%é§@ further elaboration, it is believed that
one skilled in the art can, using the preceding
fRsarsIption, utilize the present inventionsgengts
&u | est extent. The foll ow ng Exanpl es are, therefore
®be construed as nerely illustrative and Agt9

hkmmeaUmdhemﬁkihe scope of the present |nvehmgon in
any way. Experinmental Details Exanple 1- Capsul e
Conposi tion

Example 2 - Injectable Parenteral Composition

An injectable form for administering the present invention is produced by
stirring 1.5% by weight of 3-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-ox0-1,5-
dihydropyrazol-4-ylidene]hydrazino}-2-hydroxy-3'-(tetrazol-5-yl)biphenyl,
in 10% by volume propylene glycol in water.

Example 3 - Tablet Composition

The sucrose, microcrystalline cellulose and a non-peptide TPO agonist, as
shown in Table Il below, are mixed and granulated in the proportions shown with a
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An oral dosage formfor adm nistering the present
invention is produced by filing a standard two piece

wha0od/1gakat i n capsule with the ingredi ents in PEBEUS2008/054046

proportions shown in Table |, below Table I

Iﬂ}@ %@tﬁ%@téﬁ@h@%t granules ar screened, dried. mixed with the starch,
D et hyl H -3-net hyl -5-o0x0-1 ,5- 25
and stearlc acid, then screened and compressed |nto a tablet.
dlhydropyrazol 4-yl i dene] hydrazi no}-2' - hydr oxybi phenyl
-3- carboxylic acid Mannital, 55 ng Talc 16 ng
Magnesi um Stearate 4 ng Ex 2 - Injectable
Parenteral Conposition An injectable formfor
AYBRRbRLFd NO the present invention is erWﬁﬁ\?sty
S'l—rr-r‘l—ng—l—SO/ by wei ght of
§-IN\N[1-(314-Canethgbhenyhyd-mlethyl boxg-1rket hyl - 5- kgl |, 5-
@lh?dr%??t%%l%ﬂd’eﬂe?ﬁ&/dr‘é%ﬂ@}] Py kAR BBherdrhydr oxy- 3 - (tetr
azol y heny in 10% by vol une "propyl ene gl yco
é‘3a%&anple 3 - Tablet Conposition The sucrose,
m crocrystalline cellul ose and a non-peptide TPO
wn in Table Il below are gixed and

§&§RﬂV§PQBeCﬂP RE proportions shown with A108% gel atin

sadrose on. The wet granul es are screened, drmgd, m xed

J the starch, talc and stearic acid, t scr eened
and conpressed into a tablet. Table Il | | ENTS
FOUNTS 1 mg

3teatiNacii 1- (3, 4- D met hyl phenyl) - 3- et hyl - 59 @%fg1 , 5- 20

ngy
di hydr opyrazol - 4-yl i dene] hydr azi no}-2' - hydr oxybi phenyl
- 3- cavrblexryé prefaidceriboziiroenty ot mbliﬂm\/@en@ehdeullmete’d(byﬁ‘ge

%bjg oﬁ?s to bregu dte?‘stood t%aﬁﬂetlne\llle%tic:)[n i%o?ﬁrﬁ dt% tﬁe:br%c e g

instructions herein disclosed and that the right to all modifications coming within the
scope of the following claims is reserved.
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VWil e the preferred enbodi nents of the invention are
illustrated by the above, it is to be understood that
limted to the precise PCT/US2008/054046
i nstructions herein disclosed and that the right to
Q\I,Hat;g)(gélmegqgl ons com ng W thin the scope of the
followmng clains is reserved. What is clained is: 1. A
nmet hod of treating cancer in a manmmal in need thereof

whi ch AGREMb Sﬁﬁeétiﬁ? cafcatiiy @ nidhih il s heéd thefec?fvhth comprises
a_non

hera eut i cal | ective nt o tide TP
S aRGEdanrdionos s Srraberimll crestvoraBS R PR gopperide
d’P@ necdptohagopist td fiehmeammmbl.i s a hunan. 3. The net hod
of claim2 wherein the TPO receptor agonist is a
conpound having the following Formula (1): wherein: R
R, RThadhethas of cedor whefeipdirloamnyal i bgmed from
hydrogen, C-m bal kyl, -(CH2)pOR 4 , -C(OOR 4 ,
fornyl nitro Yano hal og{ n,_aryl substltut ed aryl,
3ubst iThaMmsihed ghaimZyyigrein they TPOcGesRien adpnist isrepngpund
paah @ eHeerdllovi Fornfd@NR): R phosphoni ¢ acid, sulfonic
acid, phosphinic acid, -Sq 2NR5 R6, and a heterocyclic
met hyl ene substituent as represented by Formula (I111),
(I'11) where, pis 0-6, nis 0-2, V, W X and Z are
each independently sel Rom O, S and NR, where R
is selected from hydrog al kybn cycl oal kyl,
CGi-Clary'. substituteda (CISl)IrhSt i tuted cycl oal kyl
and substituted C|-C|2aryl,R4 7s selected from
hydr ogen, al kyl, cycl oal kyl, N C|-CG| 2 aryl,
substituted al kyl, substltutﬁé?d cycl(gal kyl and
SRSt ut ed C—|-C—| 2 aryl, an R and R are each
i ndependent |y sel ected from hydr ogen, al kyl
substituted al kyl, C3 _gcycloal kyl, and aryl, or R and

R B 1 e L PR e RN

cont ai jafkgl,up to one other heteroatom selected from

oxygen -&ﬂ-gz)gbhaf)&ﬁg;)OR“, formyl, nitro, cyano, halogen, aryl, substituted
aryl, substituted alkyl, -S(O)nR4, cycloalkyl, -NRSRS, protected —OH, -
CONRBORS, phosphonic acid, sulfonic acid, phosphinic acid, -SOoNRORS,
and a heterocyclic methylene substituent as represented by Formula (lll),

R®
A
W\\<Z
Voan

where,

p is 0-6,

nis 0-2,

V, W, X and Z are each independently selected from O, S and NR16,

where R16 is selected from: hydrogen, alkyl, cycloalkyl, C4-C4oaryl,
substituted alkyl, substituted cycloalkyl and substituted C4-C12aryl,
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mis 0-6; and ARis a cyclic or polycyclic aromatic
ring containing from3 to 16 carbon atons and

wWo@piosaeaki y cont ai ni ng one or nore het er oat onsPCT/US2008/054046

provi ded that when the nunber of carbon atoms is 3 the

ar omat 'FEZ" |§'S@%C@99W 'P\?%l%%;e at%q‘% ctylé‘lgaln gﬁy s8BSituted

when t he nunber of tic ring

cont ai r?ékybtsupﬁﬁlét?d 6)/@06]#‘@{' éP%é‘t‘Q%’\tUt%ﬁw@ﬁ?ﬁQF‘B’haﬂ”py

?ubst It thRﬁ &l RP bk oate |fﬁep@ﬁﬂ@ntl§ll$6ﬁ3btefdlfﬁi’r\rg ﬁ;{(ﬁ?@?ﬂgﬂ@l
romthe, gqrou St substitute

al kyl , P%ltmegﬁg?p%@cﬁ%ag%@% %réd ?&‘ substituted aryl,

aryl oxyor RSxamd R/ thikex yogetlek avidly the:mtrbgmi toywhichatbigy aveyattached

am no, I,

“q0 Nﬁ%f%g%éﬁig 8% Pl st Fepo ey 1 G G

pr ot ecthetbroapin sptastas! from oxypep anRpitregeny dr ogen, al kyI ,

cycloal kyl, G |-C|2a ry'' substituted al kyl,

substituted cycl oal kyl and substituted C|-C | 2aryl,

and RTDSE aRY 1 are i ndependent |y hydrogen,

cycloal kyl, C|-C|2aryl, substituted cycl oal kyl,

subst AR @d:y@’rcl or@oly2a¢lil arorahtcydngdonadininid fremlBstol teudaetsbn

Wi th one or npre su stl uents sel ected froH%the(%ﬁP%qh

consi std ‘HBS B'F {08 COMRITING LP° Oh PTHR§IErogH M, Provided that

N- acyl avHenahe ﬁmbel’fbfd:émw atork¥ Q)3 MedromaticHrig donk¥ns at least

ONR 4 O R4 R4 t L _
cy I bal g PESERIITS AT MHR YIS ! SHPSERS 3 yhe aromatc

suEst [ trmge;dp]@[r?ﬂat wr?@t ﬂi@h&éﬁo@fbm Qnd o@nod%uy %Eb‘lstllﬁilted-wnh one
taken to t her t (0] | C t he

at t achet e seatienss eclpe i Fisrouti Corentbd o Al

cont ai %Ubgltlut@d ta[kypG@I,@Uhﬁﬁuth@h%l@@k;ﬂr@lﬁ)@iltatgtj?ﬂyl]; &9y, oxo,
oxygen and nitr e I's as descrihe ove

O G Al SiciofhS ] Sl AT on Y S A iy, Gyano,
sal t, hmdfgahe(:(smm‘at e(ONFDRAA | tdrenam tqr1dyisien, rhatd

at |east 0 é R and Ris a substituted aryl

gr oup éVtgcﬁgf Wocycllc met hyl ene substituent as
represeﬂﬁ#@numoéprnula (I'11). 4. The method of claim1

T NIRRT R TR

Cowden offtisgiRgendlshbstiited e1mpjaaﬁ gtisease, breast,

A R T e o A

medul | @bbQEﬁ]t@ﬂ&ycl@éﬁlk;@,l’Bubstituted C4-C1oaryl, alkyl or alkyl substituted
with one or more substituents selected from the group consisting of:
alkoxy, acyloxy, aryloxy, amino, N-acylamino, oxo, hydroxy, -C(O)OR4, -
S(O)nR4, -C(O)NR4R4, -S(O)2NR4R4, nitro, cyano, cycloalkyl,
substituted cycloalkyl, halogen, aryl, substituted aryl and protected —OH,
or R10 and R11 taken together with the nitrogen to which they are
attached represent a 5 to 6 member saturated ring containing up to one
other heteroatom selected from oxygen and nitrogen,

where R4 is as described above and n is 0-2;

and/or a pharmaceutically acceptable salt, hydrate, solvate or ester thereof;
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head and neck, kidney, lung, |iver, nelanoma, ovarian,
pancreatic, prostate, sarcomm, osteosarconmm, giant

w@eioB/10uwor of bone, thyroid, Lynphoblastic T RBE&I/US2008/054046

| eukem a, Chronic nyel ogenous | eukem a, Chronic

| y”phBR})ﬂdeﬁ tﬂ\ﬁ%‘f%@s?‘one"@"ﬂ RICE2 5 eeke ﬁrbsﬁ’tﬁfétdearylr%roup or

| ynphobl astic | eukem a, Chironic neutrophilic | euke
Acut e |%ﬁ@5ycagmq§hy|er@equsqltggrp<t@$] rgpreppriedhicharw (I11)-

| mrunobl asti c Iarge cell leukema, Mantle cel

seor e THRpASERIRY FEAR A SIS o it AP .
gﬁxbblam@nas,llgukphﬂnsaBanmj@lQMwahqmme Cawddnodiggasn s

| I i t
HEBRTBuo Y TRRSGY 85ds( gl hoton KRR Bhoel Wb
g sareero, Hhiabdpmyagareama, |a@ﬁgdmm@rmeWDblast06Qn@@®n

FBAY hsRhe G@RBREy, I BRONERL hb@hohaNG&Fian, rp%rr\@rleaﬁ@rﬂ)?@éftate
mesot hel | oma, esophageal cancer, salivary gland

E3reER, Oﬂ%??éaﬂ'%éq gtAnheeltiymee pf b%%hyr%d cancer,
naSOphﬁm@n@ﬁ@étlcm%ukemGZEHrorﬂaH@/@rogemqwkeﬂfla,t(t‘r&onic

DBt eyiedrel e dtaskes ehl aBie et i, grroni
nhetraphitipderkenis AsetedgiplotlasdictT cell leukemia, Plasmacytoma,

ﬁPm{J%bléétllc(l%gé BN IRkEWaPREAYE LaifeRINY] magRsRiobiazed! NY

iﬂUIkG@I%WW%@Vﬁ@PBQaClﬁ%/Hﬁ@ﬁ%V%@ﬁﬂﬂngﬂ@aﬁ%ﬁwth@leu‘(em'a,

aci d, n%(g?lgémﬁﬁn&%nfb' Hb AN R PREHA, ) oA=HBRGKIS typrpheRmal

MmFg\QE% ﬁF%‘%’H’kﬁ’PO’?a@%“BWY@ph?'B? fglgladyPphspheny! ;

1- (3 Ohbr@bkasﬁm{d; éb@éeﬁdﬁin@é@hmtmbmaewIu)lgfmaﬁéerp\ytﬂ\lfamhe
er Zin-

;%E‘%rp 93'§?GC LSRR IAL 3198 e e P PR Ear box

ysq)phageald:ancer salivary gland cancer, hepatocellular cancer, gastric cancer,

ﬁas&plh/a dérﬁ gl?baﬁc(g?| HF&%VJ:a’n‘&Qle % der &7 BEQn &t FISTYGE QR EYinal

ro-in
91r@fﬂélﬁé']noﬁ)ﬂcﬂ‘ﬂé§§t'ﬁ6|?f ©aNCRY:dr oxybi phenyl - 3- car boxyl i ¢
aci d;

agd%l H’Eéd %&ncla%n w%ﬁ@?hééérﬁb&n%p%’ Isélgc g(rj]¥r|o?n_: 1
hydr azi no} - bi phenyl - 4- carboxyllc acid; and/or a

h ' |

ot nod-0r b1t PYesiEBRL AR Ergfbe cRBr e linvdupidfas: o
aiiciﬂnley\ydm.zinvha'-hv@rm@aipbemdﬁsaaﬁb@ybm@m@| n the conpound

is adm ni stered parenterally 8 The method of claim5
wherei n the manma t hod of treatlng

cancer" {Nn[1a(3rf‘a¢ﬁ?&lthy'ﬂ’ﬁ‘eﬁlé|lra r@?‘?BY'éo@PXO %Fndd*w P s

ghEnd|hyH eZindR 21hy d g3 - rsear@l 5-dbibhetygpeut i cal |y
ef fective anount of

1-(3-chloro-5-{[4-(4-chlorothiophen-2-yl)-5-(4-cyclohexylpiperazin-1-
yhthiazol-2-yllcarbamoyl}pyridine-2-yl)piperidine-4-carboxylic acid;

3’-{N™-[1-(3,5-Dimethyl-phenyl)-2-oxo-6-trifluoromethyl-1,2-dihydro-indol-3-
ylidene]-hydrazino}-2’-hydroxybiphenyl-3-carboxylic acid; and
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woO e@stiolgme anti - neopl asti c agent.

a) a conpound as disclosed in claim5 and/or a
phar maceutically acceptable salt thereof; and b) at

9, wherein the at | east one anti-neoplastic agent is

sel eche mirke 1S4 €3S -k 38 ki N
it o e O BBl Ty 3 B Shenel
byirarieRieipheq vk §icataony! its, antibiotic agents,

t opoi sonerase Il inhibitors, antinetabolites,

t [ L 1 nhibi d h I
aREPL3 B08 TPl PrRRU 7/ 0R“ B8l haay | nhi bi T or s
non-receptor tyrosine kipase angi ogenesi s inh!bitors;
o1 e R A et S BARRAGH a3 R R g Bty
claim9, wherein the at | east one anti-neoplastic

agent The nth@biictdth @ Wi etbinlife BSRPSUNYAS 8&hRILtEed Barenterally.
di t erpenoi ds and vinca al kal oids. 12. The net hod of

claim9, wherein the at |east one anti-neoplastic

8gent Thé nitiiid &ToReN@ Wherdid.thd haintiedl g hahael ai m 9,
wherein the at | east one anti-neoplastic agent is a
vinca al kaloid. 14. The nethod of claim9, wherein the
at | edghetbne obintatingeapdeast a cnamyealtin ngedtheleadf, wiich comprises:
SRR BRuB RN s horPREEl Ofechle SMELTGE

pacl i t axel @) car B&gMReHRd agdisglpgrst iB|ARIMS, antPrEhe et hod

PhaeiRbDlichly ¥oRipeidk §dehaleof, @Agt one anti - neopl astic
agent is pgg:l itaxel. 17. The nethod of claim9,

T
wherei n the) at Pb§8%t BFSNHMEPPIREHAMEL i ¢ agent is

carboplatin. 18. The nmethod of claim9, wherein the at

l,east -one antj-neopl asti.c.a s _vinorel bine. 19..
e iRt G BRI aRa TG Bnd AP RuEel gubit s
aslected &opl the igcoupgmnsisiing esssntigililof antaxmictaicbilemgpatshplaginum
S G T ey el
Wﬂé"ofﬁ 8limetabelites: tQF&tS@ﬁt%@S%i ipRiRitors djogmerrs Fnddiarngeal
ahSIBHuED Bi%hélttiaﬂgd@ftioNﬁaﬁR%y inHithtdrs; REEATESe plot yrodiE kRndse
TrkA,  TrkB, TrkC, and ﬁ]-fms. . _ , _
angiogenesis inhibitors; immunotherapeutic agents; proapoptotic agents; and cell

cycle signaling inhibitors.

11. The method of claim 9, wherein the at least one anti-neoplastic agent is an
anti-microtubule agent selected from diterpenoids and vinca alkaloids.

12. The method of claim 9, wherein the at least one anti-neoplastic agent is a
diterpenoid.

13. The method of claim 9, wherein the at least one anti-neoplastic agent is a

vinca alkaloid.

14. The method of claim 9, wherein the at least one anti-neoplastic agent is a

platinum coordination complex.
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2 1. The method of claim 19, wherein the signal
transduction pathway inhibitor is an inhibitor of a

waesnerishr eoni ne ki nase sel ected from t he gr oRGI/US2008/054046

consi sting of rafk, akt, and PKC-zeta. 22. The nethod

95 cl %énni'e?hod’\é‘f%'ia‘?r‘n@ Wﬂéréﬂ fh@aét |l PORANRLA QPP R

inhibitor 1s an inhibitor of a serine/threonine E nase
Saslbpieb garoplaiinnr inaselbiggi |y of ki nases. 23. The
met hod of claim 22, wherein the signal transducti on

e R, R e D e Pl

patlitvay. i nhi bitor is an inhibitor of Ras oncogene

selected frominhibitors of farnesyl transferase and

geranyl geranyl transferase. 25. The nethod of claim

19, B¢ aathathe oiligivahereimiiehat taashonsaarinesopiashe Boerndis

k&rbdPlatimhi bi tor of a serine/threoni ne kinase sel ected

fromthe group consisting of PlI3K 26. The net hod of

claim9, wherein the at |east one anti-neoplastic

agent Thé neetit®] of oyl % whie@iredhieng IdaBhord driFnecplastid Bgent is
net h d of claim 26, wherein the cell cycle signaling

VWRT '"W6r is selected frominhibitors of the group

CDK2, CDK4, and CDK6. 28. A pharmaceutlcal conbi nati on
cl i I :

3 & ShameId g cife) whBlor 6 ot ek NG aMndebind et

ﬁ@ﬂaktr@sﬁw@pamth\w iffibitprredi canent useful in the

treatment of cancer. 30. The net hod of treating cancer

in a edtheeof conprises thein .. .

#Pvo gg?n”?ﬁt%ct‘p%ftq 185w e&eﬁb‘}qgﬁ Ak SPVCtE’f‘fpé‘gt"Y%)’é”h'b'tor IS

antnhititod bf agmmnomm r@éepdjrSkBiaeé eélectad Gloai tmaf@rdup) cueisting of

I sel brain
g | ormér{&egﬁdg:b# ‘ast Orzf\r(g'gIs 1I eu emk%tﬁ%a JWSZonana

syndrone, Cowden di sease, Lhernitte-Ducl os d| sease,

b} €aste 'ﬂtﬁﬁ%&ﬁﬁw obhRESIn tﬁ@@?@%l’ tré%tjmt%n:?gm\yay inhibitor is

Ew ngq) S sarconm myosar co epend
niiep Pfa%{i‘%ﬁP&/th'@@P@ﬁ k'rl@e‘éaée'&ﬁ*@d ﬁ@&kthe@rwnslsw@o‘c rafk,
bkt\/gﬁd PRelLampM, ovarian, pancreatic, prostate,
sarcomm, OsSteosarcons, gi ant cell tunor of bone,
thyroid, Lynphoblastic T cell |eukem a, Chronic
agel ogeaowshddeeflolimal9, €herein tbe lsignphteangtiu ctiohgruakevayanhibitor is

NP e TR B LB B e BHAEES Bneses

cell leukem a, Plasmacytoma, |munoblastic [arge cell
bgukemrha mdfit bidmld, WablsRha sighBaRiREYARh32tHvRay inhibitor is

an inhibitor of ¢-src.
24, The method of claim 19, wherein the signal transduction pathway inhibitor is
an inhibitor of Ras oncogene selected from inhibitors of farnesyl transferase and

geranylgeranyl transferase.

25. The method of claim 19, wherein the signal transduction pathway inhibitor is
an inhibitor of a serine/threonine kinase selected from the group consisting of PI3K.
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| eukem a, multiple nmyel oma, acute negakaryocytic
| eukem a, and Erythrol eukem a, malignant | ynphona,

whowghomgl | ynphoma, non- hodgki ns | yrrphorra, PCT/US2008/054046

| ynphobl astic T cell [ynphoma, Burkitt's |ynphoma,
bgl 1 EF'HE ﬂ{etﬂmm 9 NREFfRPIhaSH %@t or}RaI MO pRRAE Shent is a

urot hel i al cancer, ng cancer, vulval cancer,
é%'ltwcteafﬂg%%'ﬁ@é]h'b”@hdonetrlaI cancer, renal cancer,
nmesot hel i oma, esophageal cancer, salivary gl and

TR M G e R

fromtlhhlbﬁr§76fmga;solrmﬂ‘:lt(@,s@ﬁ)halarsit@lml tunor) and
testicular cancer. 3 1. Use of a non-peptide TPO
receptor agonist in the manufacture of a nedi canent
£268r udephianmacrytical sambinationps glatragttierclairg @, fopuse in therapy.
pharmaceuti cal conposition for use in the treatnment of
a cancer in mpmanmal s conprising a non- pept| de TPO
Facept'BF Uagoh? QFarﬁ@CG'ﬂi&@' SAMRINFHOR-35IMAE ”T‘F*@)”}%E‘éﬁﬂ%r
pEEpatAioniona nelidaaiant asdrulrie thef treatiedt sfaamedr. f or use in
the treatnment of a precancerous syndrome. 34. A

phar maceuti cal conposition for use in the treatnent of
80pr ed he cetimdsofdreatingg oan deninreammensingal gomgsdi teénegf which

e&ﬂgr{?@e%tthéjﬁ] Ve Oa(frﬁlﬁgprgf?(gn (?fgaotﬂbr%i)eut?bgéﬂy @Tfé@b?g%ogﬂt ofC?[\

ncer ous

P MIMOS@@W@ cloira o Roh Mapimab hergin e sancpois seleoted

ﬂrohheb@ﬂme@hérﬁé'éﬂ yllo%fd‘sﬁﬁr‘idsv%uﬂ@ﬂﬁléﬁt B&fnaZalﬁ‘-QBnmyn@ﬁ)me
TPO rece The net'hod of

oni st to su
SRR §§eé\?ﬁer'-ggrﬁm{t?1 Uﬁ‘&%hﬁea?‘g%ée%ﬁg%m'@%torﬁ%aﬁé?ﬂ%
o¥ilncs anmmrBB\NWQerseromnteh ®habdormgphiddemal Beridyapior
agan ct ,
elgtacins ) Rbad R Thesty Koo sonperangznoria.varig
deaopgatcz pfostate, sarcoma, osteosarcoma, giant ceII tumor of bone, thyroid,

lec: ge'ﬂg%PH(%I |'cr'\o(}e'llzfedukié)?ﬁi%(l??¥ﬁd nﬁg%ge%lﬁqgwa;é;qromc

Im%ogx}@rlgmgd-ﬂalw =cell Ieukemla acute Iymphoblastlc leukemia, Chronic
yieltesIhakhetikeand, Pehitely ﬁ'ét%é{lca’ cdll8éuI@ARA, FrasthddyReny! ;

}{9 %?%fqﬂgﬁtgll le kemE e ceciﬂe&‘kemlayMggaiagy bf:a%gl ohe

}éUkhnnaaz aluftipld ungzelotmanmum pwgalohrymfytlg{épk@eral, dnah Efyttoralebkemia,
ylic ) .

/{57 et rsloni, pdoging Jmghom o fididps pmepom,
Iyznpj]ohgaghqﬂ' pﬁldkympgoma Burkitt’s lymphoma, follicular lymphoma,
yl'I depglroBiueioRs, BRbiaér caRel, aroitiiBNemytr, RingRaR8sYdial

aci d; and , :
Qaﬂw’dieb‘ﬂ%' ganqEw Q’IdQU‘_@i( B8l gancer serp ¢ROGRRERGPOtbelioma,
edoshaa¥slicantérdadivaryydidrides@ler, hepatocellular cancer, gastric cancer,
nasopharangeal cancer, buccal cancer, cancer of the mouth, GIST (gastrointestinal

stromal tumor) and testicular cancer.

31. Use of a non-peptide TPO receptor agonist in the manufacture of a
medicament for use in the treatment of a cancer.

32. A pharmaceutical composition for use in the treatment of a cancer in
mammals comprising a non-peptide TPO receptor agonist.
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hydr azi no} - bi phenyl - 4-car boxylic acid; and/or a
phar maceutically acceptable salt thereof. 38. The

woreaoRooiief cl ai m 37 wherein the pre-cancerous BYHUSNE054046

is selected from cervical intraepithelial neoplasia,
nmonocl onal gammapat hy of unknown significance (M3US),
néel ogjéspl astic s%(ndr one, gﬁastl c anem a, cervical
Bési o¥§e 06RINANPED de('[f’@f‘?ﬁﬂp Fqayist |B,tragmgwf@cture ofa
ldicaeRint ok @sén thé FreaREAE bR preB8mddrass yntldnMd., Duct al
Carcinoma in situ (DC'S), colon polyps and severe
hepatitis or cirrhosis.39. The nethod of claim 36
Bher eArpHaheacsutipal wochpositisefoe ase th the ereatment of a precancerous
g}(%o{émrne r%w%ﬁfmal&éﬁ“%lgogﬁm béptﬁi’etﬁeﬂ@}gcegto?)é&r%sts di hy
yl i dene] hydrazi no} - 2' - hydr oxybi phenyl - 3- car boxyl i ¢
@5' d A3néMod Bﬂt‘réeﬁmg Pr-BE Y RN R lohied B tkyrhmarif %eed thereof

i hydr opyrazol -

Whicﬁéﬁ’@]pﬁ'%er theiim¥ivo admipigtiakon 8f a theraneyfieally eyff%tivﬁt?éTﬂﬁH”t of a
hok-peptitleoT RO Pedeptbr Gdotibt tosatthimapinen- 2- yl ) - 5- (4- cycl ohe
xyl pi perazi n-1-
y~t hi azol ~-yl | car banoyl j pyri di ne®-y”~pi peri di ne®-car box
BBi ¢ abe dhethod of claim 35 wherein the mammal is a human.

-{L/-[1-(3,5-D net hyl - phenyl ) - 2-oxo0-6-trifl uoronethy
| -1, 2-di hydro-i ndol - 3- . . o
v i dedBF Mejrdadficaip-32 wheyein i/ rerppeaiide -T8Q epceriy pganist is
§§|b@|ted #ofh:

2 d| y@‘f 11 ?%ﬂj’b'm%tképﬁé&l})eﬁ etrR/ o¥o1 -gim//(ljr)obylrazoIA-

Iywﬁna]ihyﬂm}zmb} phgnydxybiphampdodrivaxyiecadd; and/ or a
pharmaceutically acceptable salt thereof. 38. A nethod

of treating precancerous syndrones in a manmmal in need
t her e8H{N-[ihBchdioethyinhesy)-3adkthylisoer1.Aglitydrapyezorémmal
Uthotalthdr &l Bekth Y- R f a) a conpound as
Elié@%!)@e% fnr?yc g}jro 23 e squgiHa%nﬁgceuti cally
acceptabl e salt thereof; and b) at | east one

anti - nqggh@% Bg[ Qﬂ*ﬂorotﬁ%phJrﬁ@-;ﬂ?%—@%&cﬁfhe%ﬂﬁbgﬁa?m 1|-
rern m 0 claim
AR e 2 VR vy g 2 P RB RS 4P RA bt hod of

claim 39 wherein the pre-cancerous syndrone is

I B | asi g, .
monocP it SR BRt el 2 AR MG ERR W oo
wjcsine iy yazineli 2-hy gy dphenykpicabokdicassiriad cer vi cal

| esions, skin nevi (pre-nelanoma), prostatic

i nt raepl t hI eial (intraductal) neoplasia (PIN),
-hydroxy-3"-{N’-[2-oxo-1-(4-propyl-phenyl)-1,2-dihydro-indol-3-ylidene]-

hydrazino}-biphenyl-4-carboxylic acid;
and/or a pharmaceutically acceptable salt thereof.

38. The method of claim 37 wherein the pre-cancerous syndrome is selected
from: cervical intraepithelial neoplasia, monoclonal gammapathy of unknown
significance (MGUS), myelodysplastic syndrome, aplastic anemia, cervical lesions,
skin nevi (pre-melanoma), prostatic intraepithleial (intraductal) neoplasia (PIN),
Ductal Carcinoma in situ (DCIS), colon polyps and severe hepatitis or cirrhosis.
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Ductal Carcinoma in situ (DC'S), colon polyps and
severe hepatitis or cirrhosis.

WO 2008/101141 PCT/US2008/054046

39. The method of claim 36 wherein the compound is selected from:
3'-{N'-[1-(3,4-Dimethylphenyl)-3-methyl-5-ox0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;

3-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-0x0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2-hydroxy-3'-tetrazol-5-ylbiphenyl;

1-(3-chloro-5-{[4-(4-chlorothiophen-2-yl)-5-(4-cyclohexylpiperazin-1-
yhthiazol-2-yllcarbamoyl}pyridine-2-yl)piperidine-4-carboxylic acid;

3’-{N™-[1-(3,5-Dimethyl-phenyl)-2-oxo-6-trifluoromethyl-1,2-dihydro-indol-3-
ylidene]-hydrazino}-2’-hydroxybiphenyl-3-carboxylic acid; and

2’-hydroxy-3'-{N’-[2-0x0-1-(4-propyl-phenyl)-1,2-dihydro-indol-3-ylidene]-
hydrazino}-biphenyl-4-carboxylic acid;
and/or a pharmaceutically acceptable salt thereof.

38. A method of treating precancerous syndromes in a mammal in need thereof,
which comprises: administering to such mammal a therapeutically effective amount
of

a) a compound as disclosed in claim 5 and/or a
pharmaceutically acceptable salt thereof; and

b) at least one anti-neoplastic agent.

39. The method of claim 9 wherein the mammal is a human.

40. The method of claim 38 wherein the mammal is a human.

41. The method of claim 39 wherein the pre-cancerous syndrome is selected
from: cervical intraepithelial neoplasia, monoclonal gammapathy of unknown
significance (MGUS), myelodysplastic syndrome, aplastic anemia, cervical lesions,

skin nevi (pre-melanoma), prostatic intraepithleial (intraductal) neoplasia (PIN),
Ductal Carcinoma in situ (DCIS), colon polyps and severe hepatitis or cirrhosis.
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