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Compound B, in
animals. Because platelets (thrombocytes) are necessary for blood clotting and

when their numbers are very low a patient is at risk of death from catastrophic
hemorrhage, TPO is considered to have potential useful applications in both the
diagnosis and the treatment of various hematological disorders, for example,

25 diseases primarily due to platelet defects. In addition, studies have provided a
basis for the projection of efficacy of TPO therapy in the treatment 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-

30 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
35 International Filing Date May 24, 2001, which specifically discloses Compound B, in



Exanpl e 3, and the use of non-peptide TAO receptor agonists in conbination
with further active ingredients). Conmpound A is disclosed in
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compounds, non-peptide TPO receptor agonists.

SUMMARY OF THE INVENTION
15 This invention relates to a method of treating cancer 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 agonists.

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

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

R
RY R
s _OH
R (CH,)m
N\\,}l
wherein:
30 R, R1, RZ and R3 are each independently selected from hydrogen, Cq.

galkyl, -(CH2)pOR4, -C(O)OR4, formyl, nitro, cyano, halogen, aryl,

.



30R, R1, R2 and R3 are each independently selected from hydrogen, Cl_
6al kyl, -(CH2)pOR4, -C(0)OR4, fornyl, nitro, cyano, hal ogen, aryl,

subst i t utwo 2ae8yiop14substi tuted al kyl, -S(0)nR4, cycl oal kKPCT/UShiRBRBS4046
protected -OH, -CONR5R6, phosphonic acid, sulfonic acid, phosphinic acid,
SO2NR5R6, and a h - I,IC ; S id4u ILRRBRSBE y
Formula (I111), 5 ﬁ}\kbﬁg@e@e%y'i SJ%E'@}/‘;@?%{%@”%O@@W@)'( gﬁdﬁzj @Fgaqteegch

i ndependent | y sel&'f'e@qmg?ﬁ JPhgsphpdiogrid sulfpnis acikiehosghiisiasick ed fr om
hydrogen, alkyl, SM?NRéhﬁyénd SRetblodgélt methpBsd sdbstiRdntdKiebresshteatoyt ut ed
cycl oal kyl and sups Iﬁa& d Cl-C 2aryl, R4 1s selected from hydrogen,

al kyl , cycl oal kyl To'&j4l I?)yl , substituted al kyl, substituted cycl oal kyl and
substitdted Cl-G 2aryl, and | SR5 and R6 are each i ndependently sel ected
from hydrogen, al kyl, substituted al kyl R* C3_,6cycl oal kyl, and aryl, or R5
and R6 taken together with the nitrogenjto ich they are attached
represent a 5 to 6 nenber saturated ri aining up to one other

het er oat om sel ected from oxygen and nitr 7 20 mis 0-6; and ARis a
cyclic or polycyclic aromatic ring containifijg from3 to 16 carbon atons and
optional ly containing one or nore heteroatons(lllprovi ded t hat 25when the
nunber of carbon wheres is 3 the aromatic ring contains at |east two

het er oat ons and fRM-ghe number of carbon atons is 4 the aromatic ring
contains at |east one heteroatom and optionally substituted with one or
more substituentsnisdl-dcted fromthe group consisting of: alkyl,

10 V, W, X and Z are each independently selected from O, S and NR16,
where R16 is selected from: hydrogen, alkyl, cycloalkyl, C1-Cqoaryl,
substituted alkyl, substituted cycloalkyl and substituted C1-Cq2aryl,

R4 is selected from: hydrogen, alkyl, cycloalkyl, C1-C12aryl, substituted
alkyl, substituted cycloalkyl and substituted C1-C12aryl, and

15 RS and R6 are each independently selected from hydrogen, alkyl,
substituted alkyl, C3_gcycloalkyl, and aryl,
or R9 and RS 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;

20

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

25 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,

30 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,



substituted al kyl, aryl, substituted cycloal kyl, substituted aryl, aryl oxy,
oxo, 30 hydroxy, al koxy, cycloal kyl, acyl oxy, am no, N-acylamno, nitro,
cyano, hawvoges/1011340) OR4, - C(0) NR1IOR11l, _3(0)2NR 10R11, PC3(UspovR4s54emel
protected -OH, where nis 0-2, R4 is hydrogen, alkyl, cycloalkyl,

Cl-Cl2aryl, substiguted al kyl —substituted.cycloalkyl an ubstituted
Gl Cloaryl | and. HEORIRGFees alkuPRinelah Gane 12l sstuied oL D Rryee
Cl-Cl2aryl, subst ¢yclitatgl ancdubatitiiedd, Cs5Chsanyt ahe¢d Cl- Cuaryl, al kyl or al kyl
substituted 5w th_gne opqpore substituents selected fromthe group
consi st ing of - al Roxgnd Bl By IeR Bl a0t detey (Y oxo. hydr oxy,
-C(0) 00, - $(0)nReubstitGld) dYBbR&y!, s HsDIZNRE RE 108, ratky! o=k sulsstieltedl Kyl ,
substityted cycl oal kyl , hal ogen, aryl, substituted aryl an rotected - OH,
or R10' dnd Ri3 t AREORGGETREReY e o RER Do hE e n conEid O ¢
10at t ached r epr esg@kdxyaadyldxy, Sryloryraanins at-ac@b@thol bxg hgoiokai-C(OPRA -t 0 one
ot her heteroatom eche KXY dopitrogen where R4 is as
descri bed above a%@)ﬂﬁi s%(ﬁégil’a{;ﬁdf%&ﬂgﬂ%r ﬁat@[ﬁ?’iqyﬁr?’fyﬁ@el&t abl e salts,
hydr at es, sol vat esubstidteisdyeloalkylhralegdn, ahb, qubettudachrilbal padtedtedsOHone of R
Rl, R2 and R3 is a syfstjtw aryl group or a heterqgcyclic nethylene
substituent as refr se?ﬂde% |%?(?'6|I%?F rmﬂﬁltrje. m%g%p ﬁoﬂi’}ﬂﬁﬂhSHaFeel ates to a
met hod 10f treat i ngttachad esprésenaa FaoBahembdrclatiadateg ridgaoitaminy up o oneed t her eof
whi ch conprises admni sterjng to such manmal a therapeutically effective
Arount of & non- JapF! ReoReT et FOmB R Bk I A (1), This i nvention
rel ates to a net hekerefR4 is @atdesgibet @boanaed 0issO-2yndromes in a 25 manmal ,
i ncluding a human, in need thereof which conprises adm nistering to such
manmal a t her apeundiar phbynaseliictly wecenmtailamsalsi hydraten- sphetesdandida@msecept or
agoni st of Fornul g fJ}-
15
provided that at least one of R, R1, RZ and R3 is a substituted aryl group or
a heterocyclic methylene substituent as represented in Formula (ll1).

This invention relates to a method of treating cancer in a mammal, including
20  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)-

This invention relates to a method of treating pre-cancerous syndromes in a
25  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
30  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.
35



Included in the present invention are pharmaceutical conpositions
30conprising a pharnmaceutical carrier and conpounds useful in the nethods
of the i rwernisorii4l Al'so included in the present i RCEUS2@8/054086 et hods
of co-adm ni stering non-peptide TPO receptor agonists with further active

i ngredients. 35 BRIEF D@Q@ﬁt%g}@ﬁ@p@@@@,\,m‘%@ Figure 1 shows

the in vitro response of " C yip | eukem a cells
treated with Cor%@iﬁﬁd showgithginaito reRpeRserh € GRT-CEM lomrhoplasieT sell K562
Chroni ¢ My ab@@en®usisttdeniace@bbend Aeat ed wi th Conmpound A. Figure

3 shows the in vl tro r se. of A 0 stic T cell |eukem a
cells treated w t egrﬁg‘(?@ﬁ Ealn Vitro respoqgedﬁj%gga%%v\%&yﬁlg 9"HWWitro response
of RPM 58226éukeinds nels\tteatsl with Cempowat £d wit h Conmpound A. 10Fi gure 5 shows
the in vitro re f C I treated
Lhe T i Lo " esagnss ST IO A B 08 SEL AEEDERCELLE.

rel at es t o lewenval sellsftreateshvitngomandur Aand pre-cancer ous 15syndrones |n a

manmel , i ncl udi nggge AURBKS m@.nnmﬁﬂrew&{s%qa‘fFamlrémzemma%%n%dée”@ stering to
such rramml a thera eutically éffective anount of a non-peptide TPO

recept or ad@dfestwith GempaiAconpounds of Fornula (1) as described above.
Sui t ablly, the i rngirkisahowelidd BSiittdredpdfleld SROMMUiBIdshgLE@BCI i n a nmamal ,

Leukemia cells treated with Compound A.

DETAILED DESCRIPTION OF THE INVENTION
This invention relates to methods of treating cancer and pre-cancerous

15  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, including compounds of Formula (1) as described above.

Suitably, the invention relates to a method of treating cancer in a mammal,
20  including a human, wherein the cancer is selected from: brain (gliomas),
glioblastomas, leukemias, Bannayan-Zonana syndrome, Cowden disease,
Lhermitte-Duclos disease, breast, inflammatory breast cancer, Wilm's tumor,
Ewing's sarcoma, Rhabdomyosarcoma, ependymoma, medulloblastoma, colon,
head and neck, kidney, lung, liver, melanoma, ovarian, pancreatic, prostate,
25  sarcoma, osteosarcoma, giant cell tumor of bone and thyroid.

Suitably, the invention relates to a method of treating cancer in a mammal,
including a human, wherein the cancer is selected from: Lymphoblastic T cell
leukemia, Chronic myelogenous leukemia, Chronic lymphocytic leukemia, Hairy-cell
leukemia, acute lymphoblastic leukemia, Chronic neutrophilic leukemia, Acute

30 Ilymphoblastic 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,

35  hodgkins lymphoma, non-hodgkins lymphoma, lymphoblastic T cell ymphoma,
Burkitt's lymphoma and follicular lymphoma.



20i ncl udi ng a human, wherein the cancer is selected from brain (glioms),
gl i obl ast omas, | eukem as, Bannayan-Zonana syndrone, Cowden di sease,

Lherm t t ewDRodso®1diisease, breast, inflammtory breast c&oTas2008ib4046e t unor,
Ewi ng' s sarcong, Rhabdorryosar coma, ependynona, nedul | obl astoma, colon, head
and neck, ki dne g r n%a(% tate,
25sar conma, ost egssuzlatjﬁgl t’h,e Iﬁ\%égplon I[Eﬁi B{;@n@reﬁw‘g dfgrggtl %ﬁﬂ ﬁg rﬂfg‘éft abl y,
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mal i gnant Iynphona 35hodgki ns | yiphoma, non-hodgki ns | ynpho
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inclu Ing a

t
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manmmal , |nclud|ng human, wherei n {he pre-cancerous syndrone
invention are those havmg Formula (VI)
R1
RS R
5 _OH
R (CH2)m
Ney,
RIWOH
N-N_
M)
wherein:
20 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,

25 where
p is 0-6,
nis 0-2,
R4 is hydrogen, alkyl, cycloalkyl, C1-C42aryl, substituted alkyl, substituted
cycloalkyl and substituted C1-Cq2oaryl, and

30 RS and R6 are each independently selected from hydrogen, alkyl,
substituted alkyl, C3_gcycloalkyl, and aryl,

-6-



Is selected from cervical intraepithelial neoplasia, nonoclonal gammpathy
of 10unknown significance (M3US), nyel odysplastic syndrone, aplastic

anen a, owowoesaloll4esi ons, skin nevi (pre-nelanona), proPCALLSE008/054046
intraepithleial (intraductal) neoplasia (PIN), Ductal Carcinoma in situ

(DCl'S), col on p0|?Wa?WIéfgﬁﬁgﬁéﬁlp&tv@/iHtﬁeﬂftroﬁbﬁ Ed\ﬁﬁikﬁtﬁe?iagf’%gfé y viral

H
I nduced hepatitis can progress to cancer. uged anong
conmpounds of For MePEESENYa p fxe maneber satuiated Ang pentainingertio OAG eRer on are t hose

having Formul a (MhdteroRtom deidbtediroftdxdyen 40 ditrbfarei n: 20R, Rl, R2 and R3
are each independently selected from hydrogen, Cl_ 6al kyl, Cl_6al koxy,

-(CH2) pOR4, -C(0)OR4, fornyl, nitro, cyano, hal ogen, aryl, substituted
aryl, sébsti t ut erll%aikkglected $(00) B4,grayrctamalskyg of alRRIRE C 1pargt, @gdrey, - OH,

- CONR5R6, phosphopi, & .agi d..: [ 21 Ly Ahasphi ni L d and - SO2N55R6,
Pevber e b 1o 0_6,er<lg><lysgtbb%a’fu?é8 SR SubBfilifba PPESPILMN G RFddhné

m is 0-6; and

10 Y is selected from alkyl, substituted alkyl and a cyclic or polycyclic aromatic
ring containing from 3 to 14 carbon atoms and optionally containing from
one to three 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

15 heteroatom, and optionally substituted with one or more substituents
selected from the group consisting of: alkyl, substituted alkyl, C1-Cq2aryl,
substituted cycloalkyl, substituted C1-C12aryl, hydroxy, aryloxy, alkoxy,
cycloalkyl, nitro, cyano, halogen and protected —OH;

20 and pharmaceutically acceptable salts, hydrates, solvates and esters
thereof;

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

25 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:
30 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;

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

Cqoaryl, alkoxy and halogen;

m is 0-4; and



R4 is hydrogen, alkyl, cycloal kyl, Cl-Cl2aryl, substituted al kyl,
substituted cycl oal kyl and substituted Cl-Cl2aryl, and 30R5 and R6 are each
i ndependewol2gosgwiiget ed from hydrogen, al kyl, substitut e@Calusgaos/054046
C3_6cycl oal kyl, and aryl, -6- or R5 and R6 taken together with the nitrogen
to which they angjsakif mepresent a 5 to 6 nenber saturated ring
containing up to one other heteroatom sel ected from oxygen and nitrogen;
5R15 is sel ected Phem Pwidin gnp PYaRisingt hgreothe KhRyY!, Pycidinghangy yi1 | hydr oxy,
al koxy, substit ut gdinadikyllare spsHiallj sRdtutelt falieRéNlonansl thaé eamfitueftsi s 0- 6;

e

and 10Y is sel ect fr al Kyl , substituted alk nd a cyclig or

ol ycycl i o ar omat FCHIREOR TR HoHP RGO 2N hbediEa A St saim

opti onalsl y cont ai substitufedo®q -GRgaryb atkbxeendkdlegaat ons, provi ded that when the
nunber of carbon, at ' [ [ nt gi t two

het er oat ons andnavr\)gj %%%&Hﬁﬁﬂlg%cg(%&%@% %Iﬁsr’ Q?%rer'ge%i Jéscﬁvfﬂ %%%ﬁdalrasggrr%ti c ring
contai ns at | eastthergef.15het eroatom and optionally substituted with one or
nore substituents selected fromthe group consisting of: alkyl, substituted
al kyl, G -Caryl, substituted cycloal kyl, substituted C -Caryl, hydroxy,

aryl oxy, al koxy, NeYeadNeIg the gompgunds uses!| '%@Pd’@%ﬁ‘?”h‘ﬁ&efﬁmtaé‘%%@ée-m; 20and
phar mageut itealnlgyFoa®aRAl/BM #hep) ts, hydrates, solvates and esters thereof;
provi ded that at_| east ngq?z(g % Rl, R2 and R3 is a substituted aryl group.
251 ncl uded armngﬁfsk?es@éﬁtb’ £C1289h1 in the present invention are those
havi ng Formula (Vand i n which, either:

Rlis hydrogen;
R2 and RS are each independently selected from hydrogen, Cq_galkyl, C1-

15 galkoxy, nitro, cyano, halogen, substituted alkyl and cycloalkyl;

R15 is selected from the group consisting of alkyl, substituted alkyl, C1-
Cq2aryl, alkoxy and halogen;

m is 0-2; and

Y is selected from,

20 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
25 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
30 R1is 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;
35 m is 0; and
Y is selected from,



Ris a substituted aryl; and Rl is hydrogen; or: 30R is hydrogen; and Rl is
a substituted aryl; and in either case: R2 and R3 are each independently
sel ect ed woamshwdarsegen, C _eal kyl, Cl_ 6al koxy, nitro, egansoosasogen,

aryl, substituted aryl, substituted al kyl, cycloal kyl, phosphonic acid,

phosphinic acid | G i ' I ; gr oup
consi sting of al ﬁ@%@’;k}%@?’:‘}{?ﬁf’gﬁﬁyﬁﬁﬁ%&% %GSQEW%’Ié‘P@g'XéyA?’an hal ogen; m
is 0-4; and Y is R&nudipdds P@W”Xbﬁéﬁijl‘luﬁedﬁ&ﬁm mpne intres subsiigentyl |, where
the phenyl, pyri dégidtedR6myd bidugicBidistiigr-aiktyl, audbitited Wikgt, icuE pshrdi th from
one to three subst |bté1e%§gs s«al ect ﬁd kfrom(ijﬂ%)grqup consi sting of: alkyl,
substituted al kyl SUbgfitued:G1-C1ganyh alkory, ey ®aryl, al koxy and hal ogen; and
phar macéut i cal | yandqbhephadduéicsiglacsepthlyld salte dydratdsy sdlestesand estérer s t her eof .

| ncl uded anong tt}?eﬁ:}%grpounds useful in the present invention are those

eor!

10havi ng Fornul a in which, Ris a substituted C1-Cl2aryl; and Rl is
hydr ogen; R2 and R3 are each i ndependently sel ected from hydrogen,

(?;/Eleglall(a/i _ Cl_ JR8RhdsPa¥ondHhkcBmpeYitluselRiP@B. BrestbPilédtdhessal kyl and

'3'-{N'-[1-(3,4-Dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-

10 ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-0x0-1,5-dihydropyrazol-4-
ylidenelhydrazino}-2-hydroxy-3'-(tetrazol-5-yl)biphenyl;
1-(3-chloro-5-{[4-(4-chlorothiophen-2-yl)-5-(4-cyclohexylpiperazin-1-yl)thiazol-2-
ylJcarbamoyl}pyridine-2-yl)piperidine-4-carboxylic acid,;

15 3-{N*-[1-(3,5-Dimethyl-phenyl)-2-oxo-6-trifluoromethyl-1,2-dihydro-indol-3-ylidene]-
hydrazino}-2’-hydroxybiphenyl-3-carboxylic acid;
2’-hydroxy-3'-{N’-[2-0x0-1-(4-propyl-phenyl)-1,2-dihydro-indol-3-ylidene]-hydrazino}-
biphenyl-4-carboxylic acid; and
and/or pharmaceutically acceptable salts thereof.

20

Included among the non-peptide TPO receptor agonists of the invention are
the non-peptide compounds described in:
WO 02/59099;
WO 02/59100;
25 EP 1 207 155;
EP 1253 142A1;
WO 01/92211 A1;
WO 01/53267-A1;
WO 03/62233
30 WO 02/62775
EP 1104 674- A1; and
WO 01/07423-A1.

Included among the compounds of the above listed applications that are
35  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.-



R15 is selected fromthe group consisting of alkyl, substituted al kyl, C1-
Caryl, al koxy and halogen; mis 0-2; and Y is selected from 20phenyl,

pyri di nylweardogpyni4mi di nyl , where the phenyl, pyridinyl aoa/gsgeosnsauanyl are
optionally substituted with fromone to three substituents selected from

the group consi gyl Lﬁpg%ﬁ Hmeﬁ‘ﬁ%wenyﬁqt{)sfh'iatzw Q‘}AQO[@Q (2,45i65R] lini ?@.’Bﬁ% tuted

C -Caryl, al koxy har maceut’i ca accept abl e
sal ts, hydryéﬂ@%e)m§31yu%ﬁ@§% esters 25t hereof . | ncl uded anong t he

conpounds usef uin ka4 e @mm%thynw@ﬂw 08-tRib Lol 2has e (ravd Adidxernall a (V1) in

which, Ris a ubs yr| dinyl ring; and 30Rl is hydrogen;
R2 and R3 éP'@Z é"ﬁ’ﬁ\‘g}é‘ﬁgﬂg‘gwwe{)z%’aﬁd tted from hydrogen, G _eal kyl,
substit Gt ed al kyN-[4(3K-HehlogammenyRED,itbiasa 2y} é{EKZD-I(Z)mdtdxe-1g$-miq20(idin-s§i- sting of

Cl_4alky1l, 2 | and hal ogen; 35mis 0; and Y is selected
from pheny%e'% ﬁggxrlb(?cﬁjzamﬁe %%{m di nyl, where the phenyl, pyridinyl and

pyrimdinyl is dgE)- 61&‘&({[4y(3s4jbl§h|ptthéwlm Brhipzgrd-dleainajcarhpmd)pbemdl2t uent s

sel ected fr,ﬁ@fh%tgap,g)r)gwc gagsisting of: alkyl, substituted alkyl, G-Caryl,
substituted G - al koxy and hal o 5and phar maceuti cal ly acceptabl e

salts, hydrades| ph@'if)‘l‘%%%a”&ﬁec%%‘it&‘? §a'i%HB‘?r§8f | ncl uded anong t he
conpoungs useful in the present invention are

3 -{MN41-(3,4-D qEéIDXeJ)et]rﬁgﬁlgl e%oﬂ?pteBYde ‘?PB recep’tor agonr'vsfjs o(? |nvent|on are
the non-peptide compounds described in:
WO 99/11262.

15 Included among the non-peptide TPO receptor agonists of the invention are
the non-peptide compounds described in:

International Application No. PCT/US05/018924, having an International
filing date of May 27, 2005; International Publication Number WO 05/118551 and
an International Publication date of December 15, 2005,

20 International Application No. PCT/US05/038055, having an International
filing date of October 21, 2005; International Publication Number WO 06/047344
and an International Publication date of May 4, 2006,

International Application No. PCT/US06/045129, having an International

filing date of November 21, 2006; International Publication Number WO 07/062078
25 and an International Publication date of May 31, 2007, and

International Application 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,

30 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

35 form of a pharmaceutically acceptable salt, hydrate, solvate or ester, is a compound

useful in the present invention.

-10 -



10yl i dene] hydr azi no} - 2' - hydr oxybi pheny1- 3- car boxylic aci d;

3-{N41- (3, 4-di net hyl phenyl) - 3- net hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-

yl i dene] hyorae/mold 2- hydr oxy- 3' - (tetrazol - 5- yObi phenyl ; PCT/US2008/054046

1- (3-chl oro-5-{14- (4-chl or ot hi ophen-2-y1)-5-(4-cycl ohexyl pi perazin-1-yQ hi a

| -2- yl b I \Q@((y;l
155 (NI (3, 5. Dt T LA s S s bR S B € B R BB 1y -1 ndo- 3

-yl i dene] - Wﬁﬂ}xéﬁ H%}[ ?Xoﬁy(drRﬁst%pbﬁ%)ﬂ 2@*&5@0'@5&9&3 tﬁ“d&BPH*ydraZ'nO}

2' - hydr oxy- ﬁpha‘nPleZc%@ch@érdpé@mésanh@exela)npéurz?d g iRk Rriglgl- 3- yl i deneFhydr
azi no}- biphen ahr %/ G, ac c!y and r?P armaceuti cal I% a];:cept abl e
salts therddfl %‘E?“t'ca y acceniablg gall Pri%%sf’ ot BFOMROHY bR By

agoni st $ ofthé be;semtvlem”tlom are the non-pepti de conpounds described in: WO
02159099; WO 02159100; 25EP 1 207 155; EP 1 253 142A1; WD 01192211 Al; WO
01/ 53267- A1; WO 03/62233 30WD 02/ 62775 EP 1 104 674- Al; and WD

01/07423- Al. | ndheldéat! 2morgthemenaenfidtihde reteptitecabisiseofithesineentapps i cat i ons

that are 33HsgbM Pebtmetd?)%p%ﬁﬁéa%crfb@éf gption are:
N-14-(5-bromo- 27 LAl en e %’013/012%9 hagnﬁ %ncli;mtgl)'(n%tlcl)ngl) thiazolidi
n-5- ylidene) net HS‘?f']elyéﬂ%ﬁﬂpﬂ@t'O” No. PCT/ g

10 filing date of September 29, 2003; International Publication Number WO 04/029049
and an International Publication date of April 8, 2004, 2005.

The compound that is the final product in WO 04/029049, both the salt and
non-salt forms, is useful in the present invention, these compounds are included
herein by reference.

15 Suitably, the compound that is the final product in WO 04/029049 is 1-(3-
chloro-5-{[4-(4-chlorothiophen-2-yl)-5-(4-cyclohexylpiperazin-1-yl)thiazol-2-
ylJcarbamoyl}pyridine-2-yl)piperidine-4-carboxylic acid, as the salt free compound
(hereinafter Compound E), or in the form of a pharmaceutically acceptable salt
hydrate solvate or ester thereof. Suitably, the salt is a maleic acid salt (hereinafter

20  Compound F). The structure of Compound F is indicated below.

OH
N
\Z | cl
N
HN e}
A
g N CO,H
. _CO,H

SxeN

N
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N-[ 4- (3, 4-di net hyl phenyl) -1, 3-thi azol -2-y1]-4-[(2)-(2, 4-di oxo-1, 3-thiazolid
i n-5- ylidene)nethyl]benzam de;

N-{4-[ 4- (oo moetshy| et hyl ) phenyl] - 1, 3-t hi azol - 2-y1} - 4- pPCT)Se@sAsit©X0- 1, 3-
t hi azol i di n-5-yl i dene) nmet hypenzam de;

5N-[4-(3, 4-di Chll@érﬁ@%ﬁl‘awﬁ:’(}%e%eﬁtm AgMist€adklhoidadd ithnd grdtmdbQitRal, 3- thi azoli

di n-5- ylidene) net enzam d

( 2E) - 3- 14- (QP[TK)D%O'Z'LS ofi tha inyeaiernp1ysed insthernetheds of e NERYSE car bonyl ) phenyl ]

Eﬁ rre}g hyl10 pr cmetnelt@ma%&lecta@ﬂwbwaarmfé@wdl @N"[%u@é@ﬂ@ﬁeﬁbis&né@htst f
er eo e rece or agoni sts o

e Toyent 1B algpholicigl RO S e UPa HUT D LR g IR Y GO VAR088: 3 1965,

151 ncl uded kHonaking grbuﬂosnormepaptsmdlmﬁd@cnmm"lrotagmGstbuqosdh Qrbanic nventi on are

t he non- pe%’ﬁﬁ%g&%ﬁ??ﬁggéorgwcé Qr%i W Interﬁ(:lefnctan{é%ﬁng% C’W)?ii Appl i cat i on

No. PCT1US avin PRt érnati ona ng d May 27, 2005;
| nt er nat i or@nmmﬂscamtmmgmmseﬁedW%y 91RH5 Mayradscalpe Usafidrasat i onal

Publicatio t ,ﬁg&] n No.
PCT/ US05/ ogslgg%@d'%giﬁﬁgggﬁ&{aﬁ%gp LA éeﬁﬁea@/ddﬁ BeCorfglds h(Zél 2005;

| nt ernat i ori'&\fe”fﬁﬁ'bl i cati on Nunber WD 06/ 047344 and an | nternational

Publ i caii on dat eByothe M "hry2806sed herein, unless|dﬂ1iéi‘w&@tdeﬂﬁ@i ishpehmteat i on No.
PCT/ US06/ 045129 @%&&%]‘% an Internat onal dat e of, Novenber 21, 2006;

| nt er nat i orf¥FEY e G A %%’?/%89@7@0 4 EPLPPREEPAat i onal
Publ i cati omptﬂamﬁly@:bnl‘dhyngmom 20610 fianttbteroatoms, provesed dbhatovieh tigpplmbert i on No.

PCT/ USO7/ 000@%&%0& o g 1atﬂﬁlu% éﬂ&%‘»‘@%&{f&éf&t gﬁ? fiet toa%?'ﬁé: thla% the 007

| nt er nat i onal | on nt er nat1 onal
Publ i cat i orhuites obsaripeienisds 2 At arpgw@ihic ring contains at tppat thgediaidatomsat are

final produgten thé\nM\QbQﬁéfJeJa&%ﬁ%us YR L6041 SA cwm Q186238 and WO
07/ 106564 are useful in é)_r esent invention, these cogtguunds are included

herein by réf&pPaiRge and Whan i AR SarRPNAIIDS Iss4 PRSPPI NtEB&anpl e 4
in WO 07/ 10654t o hétNoa[oha

(3, 5-Dimethyl - p@ynt)ﬁ orfn L C12aryI" £ ngrdoherelﬂy ridssotRb AN r&éfiingéi,qg'_ 3-ylidene] -
meant phenyl, naphthalene, 3,4-methylenedioxyphenyl, pyridine, biphenyl,
20  quinoline, pyrimidine, quinazoline, thiophene, furan, pyrrole, pyrazole, imidazole
and tetrazole.

When referring to compounds of Formula (1) and (Il), the term "substituted"
as used herein, unless otherwise defined, is meant that the subject chemical moiety
has one or more substituents selected from the group consisting of: -COZRZO, aryl,

25 -C(O)NHS(0)»R20, -NHS(0)oR20, hydroxyalkyl, alkoxy, -C(O)NR21R22, acyloxy,
alkyl, amino, N-acylamino, hydroxy, -(CHz)gC(O)OR8, -S(O)nR8, nitro, tetrazole,
cyano, oxo, halogen, trifluoromethyl, protected -OH and a heterocyclic methylene
substituent as represented by Formula (lII),

X
A
W\<Z
30 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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hydr azi no}-2' - hydr oxybi phenyl- 3-carboxylic acid, as the salt free conpound
or in the 35formof a pharnmaceutically acceptable salt, hydrate, solvate or
ester, iswea?oampound useful in the present invention. PCT/US2008e5ma6pound
that is the product of Exanpl e 6 in V\D 07/ 106564, 2'-

hydr oxy- 3 r{ Zb% %%Q&f&)amw %]u)osﬂtu d‘%'m}’%ﬁgstltlﬂg&’t]:y(?foéﬂkwg%mkhydraz

I no}- bip I C aC|d e sa ee conpound or in the form
of a pharms?('sl atﬂtw@aqumep@%bw %alt hydrate sol vate or ester, is a

conmpound usef ul wne@ﬁdﬂ@mﬁg &smpduﬂueetrr&mula (V) and (\quhmbem 3Bl tedre
Commound d@SSPBAA o6 STEAYSG RImekp  TEST i HipPLbiRet P07 G080

havi ng an Iteseneat menebutidiftientsng lattddchrah tBegbapbensidbg c200B,RRAL ayhat i onal
Publ i cation / apd nal i@t at e of
nori 15, 20GR By IER N A AR, g MOt O RS 3 BT v
04/ 029049, aol.lamihe Nsatyiaming, WW&HCH@ Wy GHE)ORS, Q¥R nﬁrOt ietrapelesent

i nvention, cyaﬁé%xsqnm ﬁ.ﬂ%r%niewl Hﬁ@grd?&rt@d ro@me%gnm%ewéslﬂ tably,
t he conpound that iIs I nal product in WO O

chl or o- 5- { [wdageg kr glkyk Fﬁ o%x%er‘leoieq/fﬂmé‘y?@%?cq:‘Uﬁéﬁ‘iﬂ'p?rﬁb@%| n- 1- yQt hi azol - 2
- yl] Cdl()baffﬂﬂ/ddr@ﬁémsill ARt R2Y bh@R@éra'ré'lnl@péhdéﬂﬂﬁ@é‘l&éte@fcﬁml Hydraent bp salt free
conmpound ( ?after gq q I% 0 2the form of a pharmaceutically
accept abl e y KPP & @Br%%@/o% de%iséf thereof. Suitably, the salt is a
mal ei ¢ aci d sal tBy(thetesm'atkogy" &30 Gedpetsid iskheanfh@alkyliwretreiakkylo$ aConpound F i s
I ndi cated B OMedHdedin tnokldigZB A PON JodERIHbEH4 CRH
The term "cycloalkyl" as used herein unless otherwise defined, is meant a
15 nonaromatic, unsaturated or saturated, cyclic or polycyclic C3-C12.
Examples of cycloalkyl and substituted cycloalkyl substituents as used
herein include: cyclohexyl, 4-hydroxy-cyclohexyl, 2-ethylcyclohexyl, propyl 4-
methoxycyclohexyl, 4-methoxycyclohexyl, 4-carboxycyclohexyl, cyclopropyl and
cyclopentyl.
20 By the term "acyloxy" as used herein is meant -OC(O)alkyl where alkyl is as
described herein. Examples of acyloxy substituents as used herein include: -
OC(O)CHg, -OC(O)CH(CH3)2 and -OC(O)(CH2)3CHs3.
By the term "N-acylamino" as used herein is meant -N(H)C(O)alkyl, where
alkyl is as described herein. Examples of N-acylamino substituents as used herein
25  include: -N(H)C(O)CHg, -N(H)C(O)CH(CH3)2 and -N(H)C(O)(CH2)3CHs.
By the term "aryloxy" as used herein is meant -Oaryl where aryl is phenyl,
naphthyl, 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, -
30 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.
35 By the term "halogen" as used herein is meant a substituent selected from
bromide, iodide, chloride and fluoride.

- 13-



Non- pepti de TPO receptor agonists are included in the pharnaceuti cal
conpositions of the invention and used in the nmethods of the invention. By
t he termwpnroesgotad hydr oxy” or "protected - OH' as usedPhenseeg/os®46reant
the al coholic or carboxylic-OH groups which can be protected by

conventi onal 5b|l§§Fljﬁ A ngaﬁég %nh%_?h\rqulgéé ¥he§é’5? nd+h QP@#@? Msnas et ective

G oups In Organic eene I nt ersci ence,
1981, New Y&F&n '%ﬁ%tﬂitﬂ‘@%@frﬁrﬁm}ﬂeﬁgsﬁw@E%’&réﬁsﬁytﬁtwwdg@%%‘ ¢hdM-al so be
usef ul SS la}h‘dﬁﬁ'@d'oﬂ&#\tﬁlse@eﬁm Iﬂ’ﬁ,ﬁm&?{ém i cbhi%urﬂﬂ?@ﬁﬁ&@ﬁgtcb%w y ?Ctl ve
conpounds o e_i nven erm"ar S, us unl ess

ot her wi se c?e‘?mﬁeﬁxamgleﬁﬁg%{(yl3“&%}@'?’@3 B Usss R éﬁl"?@’ ocﬁgi gh Cﬂ?ﬁ »cont ai ni ng
from1l o ICHpaCHWpTHE eis(Ciylp op(Clagal H(ZHePRCHBMHOHY-CHDH Ppe-QH(CHaYe

het eroatomsc <P_|V| qﬁgl_élqat n\gnenct@le nunber of carbon atons is 1 the
aronmatic rin %t al Ns~ & east four het eroat ons, when the nunber of carbon

atons is 2 the aromatl c ring contains at | east three het er oat ons, 15when

the nunber of Caé;%@%erhﬁ"tr%aﬁr#b@ a%%ﬁ\t/étﬁxeé 'tHéQedf%Qh@éé‘ﬁer%Fn |serﬁ§énttV‘D
het er oat ons and vihen the nunber of carbon atons is he aromatic ring

cont ai ns atPrPRi&gticaRd ”I’*%@@?%‘&t”&ﬁf?py PrOphy'@;ﬁ'Ctt'h%'aPsé&Srﬁpp@P“@fzEﬂfy| " as used
her ei n,10unlgxafmpt, kmeWasSeb}éef i @eﬁlsudered aemgh n@lhﬁtiﬂ&ﬂbvel@@ﬁ@bé‘r&ieﬁfwch as

3, 4- et hyl d di
qui mazol | na Y SEenBLe psPRe s i B e B IR B R et ol .
When r ef er raxpgsddtocorgrcinogen. of For mul a (I ) and (11), the term "substituted"

s used herein piabISARLRELMBCOBELARTy S TEfl buBprolfiaybl ect

chemi cal npoiety h nore su ents se roup

Consi St | ng WieneyGRRIIOUSIaHSAVESCIO R RIRGKS) DRETSUDIAMS BPRFRGC Uses
hydr oxyal kycif,th@rlnlé%us oftG(th\Mﬂ%émlud@%k edhot Al to tARTBAERt dhagy am no,
hydr oxy, -(CH2 93 I% ! 6{} nitro, tetrazole, cyano, oxo, "hal ogen,
trifl uoroma"‘t“F‘Fi}%Ie Wit ?%e?téﬁ berganrRl- a het erocyclic nethyl ene substituent as
repr esent ed by Ry thigIparesks I'b,a th&&)delﬁtld éx)ent" WhetiagOands"tierépeuBaliys hydr ogen
Cri f1 uor o Roi® SEATE i po Vb e R e Rt ot B s P s thsen,
Cl- C4al kyl ,is arepht faatlamourftIotuomramttdle,PQ/recwtoXammlsthatw\e‘ll emilthé ndependent | y
sel ecteg f rt%ﬂ)&cal%r AR aNBLBons ¥ 8 L8isRIS systeSChffaf8r fUnP4H that is being

sought, for instance, by a researcher or clinician. Furthermore, the term

“therapeutically effective amount” means any amount which, as compared to a

corresponding subject who has not received such amount, results in improved

treatment, healing, prevention, lessening in severity or amelioration of cancer.

25 Cancer is known to have many causative factors. This invention relates to

the treatment of cancer regardless of the factor or factors causing the condition.

The pharmaceutically 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.

30 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,
35  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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hydr ogen, al kyl, cycloal kyl, C1-Cl aryl, substituted al kyl, substituted
cycl oal kyl and substituted G -Caryl; and nis 0-2. When referring to
conmpoundswof2oesormyia (V) and (VI), the term "substit ut edCTAS20080840h€r ei N,
unl ess otherw se defined, is neant that the subject chenical noiety 5has

b nt s, | ted f -0O2R20,
o O oy NS G ST e S oed SR s Beayatoll Rk Whidtohro Lo
acyl oxy, alrayrallyaddcomingldnsiey béidireeduehydr oxy, (CHZ)gC( 0)0R8 -S(0) nR8,

nitro, tetrazole, cyano, oxo, halogen, trifluoronmethyl and protected -OH,
where g is 0-6, RS is hydrogen or alkyl, R20 is selected form hydrogen,

Cl-Cdal kyl, arylg éféﬁngguﬁ;%pxﬁibedqpﬁe%% fesgtmbatapgndent |y

sel ected form hy rogen uoronet , and n
0- 2. 5 at@ysménayecrtmnweaemwgspaé mgé@hm%ﬁv\w gnanfieraens. ﬁmorldwglyvxhere

al kyl is asthé’@érﬁf)bthﬁﬂ o?ﬁﬁ@inoerﬁtﬂ)ﬁ' h{ﬂhd&nk%@o@éﬂ%nﬂ&%%m purified

The term "cycl ga as used herein unl ess otherw se defi ned |s nmeant a
15nonar orratqn@”t'%%rétou pagipmsTicallt qirigheimixiyes. flsgrt Bd%”?@&%ﬂqdéh@? lc12,
Exanpl es ofta@tmlewéd@yrimxamds substoletd @@ itylededalityn thewaspe blpat s as used

herei n incl ude: ex 4- hydr oxy-cycl ohexyl , 2-ethyl cycl ohexyl, propyl
4- et hoxyc EqpcS)H@i ﬁﬂ% r?{F@?th&ycycl ohexyl, 4-car boxycycl ohexyl, cycl opropyl

and cydlopentyl Céﬁmycarhra’otmds desaibpl beseln may feach h@vzﬁb which iseant

-0C(0) al kyl I | o

subcgtl)tue%t s\e{ggﬁﬁggélﬁ%grée?n ncl géb@%f&@?ddﬁ%ﬂgoﬁﬁ ?%ﬂ?{ )2/ a)r(l)é

- 0C( 0) ( CH2)exemple, a compoumy, of 'ﬁé'mtut?r'rﬁf aNag deraeh aod aé@”@@e@lﬁéﬁéi\/ﬁmﬁs meant

- Nl(3 H% C§ O)eﬁ![f&ytge pWﬂﬁ)%@ oﬁlh%%vén%orﬁﬁwa?%ﬁhh#@@e W merb.olggthﬁ\ﬁ ;25% Clt_lﬂ(\é‘ Cle_llggflzam 30

substituents as [ an

- N(H) C(0) (GBS mp'es S of's U“Bé'etsﬁlé/e[“éﬁ?ﬁ'““y?r 5?%6(9 nglgs 'Efégg Y@Pein i s meant

E)OaLyI 1}5herreetaarydlletBarrdgeng/Ecetmamm r@fbfera’blﬁthrﬂ;@o%hem;@tayphfnyl Ipyrn gy:c or
i phenyl opti n el ected from

the or oup. e5RCTErieR BB Sollble” E30 R T U G B oot i

acyl oxy, ardcaentable solykalsiimaydeh yithax yimita{@HR)p¢gC( Shams and agei(@jciRdostni t r o,

cyano, hal %@f@ra@'&ﬂth Sgﬁ,g&t&gd ,sqvlatey\here g is 0-6, R8 is hydrogen or alkyl,

and n is 0-2. Exanples of substituents as used herein include:

phenoxy, 4- f | uor BISHEMAYRYS o T?fl{ae BivBRiER\Areticluded in the pharmaceutical

compositions of the invention and used in the methods of the invention. Where a -
COOH or -OH group is present, pharmaceutically acceptable esters can be
employed, for example methyl, ethyl, pivaloyloxymethyl, and the like for -COOH,
and acetate maleate and the like for -OH, and those esters known in the art for
modifying solubility or hydrolysis characteristics, for use as sustained release or
25  prodrug formulations.

The pharmaceutically acceptable salts of the compounds of the invention

are readily prepared by those of skill in the art.

The compounds of Formula | are disclosed and claimed, along with

30 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

35  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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By the term "heteroatont as used herein is neant oxygen, nitrogen or

sul fur. 35By the term "hal ogen" as used herein is neant a substituent

sel ect ed woamshworsiide, i odi de, chloride and fluoride. PCT/US28p/0540e6t erm
"al kyl" and derivatives thereof and in all carbon chains as used herein is

meant a |l rb%@épt%lgg?ﬁ@%g%t%ss%I%tgé & %éte?‘éntﬁ@rtekif %T'ée?r PMQP%%%% 8fbeghai n, and

unl ess ot herw se on C to 12 carbon

at ons. Exaripiéemationsl Rpplicatienstp+ Rie MUS04K 656%d The Pisi(Monertherlaming}s,

- CH2- CH3, Safthd? a GhRmGiid dedehibédd) RtermatibfaiRpplicatiofid) BcTHifso t/{dd¢s3G-( CH3) 2,
- CH( CH3) "treating" and

der vative?%ﬁngg@d? infeingliatal ABPisRon N6’ HRBHSORHEARY A G TP ARt | o
therapy5 Pritipgybtectf Mayt21e2a@s; Intsrnaparad Publidaion NambiOWeXxaBrpd&g92vdren a

subj ect i s a%%?e'rr‘{’afhoﬁg'l Iff}bh?ét%ﬂ.drakesgf 6e%%m%%¥2'éb%”9 cancer, such as when a
subj ect has strong fam I’'story of cancer, or when a subject has been
exposed to a car ci nogen. Prophyl actic use of the conpounds of this

nventi on i s cOMBTRIANEH JRERRY Sls JUERIRLERUSAbbRpISAGS B) ol © pr esent

in a subject. Prophylactic uses hods of this 1 nvention include
but are not@ I”?'W?V@H’”t% anogzAeREYR TB@ rﬁ@%ﬁ?ﬁf aéiﬁ’ﬁ'l%?%d W”Ph“’ﬂ'é?dd@taé‘é‘t abI e
cancer.10 particuBy midtRambmasastion. 0 a t herapeutic extent", "treating" and

"therapeutically effective amount” and derivatives thereof as used herei n,
unl ess otherw se defined, is neant that anount of non-peptide TAO receptor
agoni st that w I'Irhearéathhenttdﬂeréﬁmicefcmlgiswdiromlesrmﬂesatibecblweinsie of a tissue,

system ani u esear cher
or clinici ae{r?%riggl hEHngghé Q&bmls £ey m&% @@rg%gu BiEa 'le[agﬁt?%@mé\?éngh{)unt
means any deblimitedusi arty, pa§§u@éﬁ1ﬁ§hé@8m@féCMrespondl ng subject who has not

recei vgd such anount, results in inproved treatnment, healing, prevention,

| essening in severlty anelioration of cancer.
When eferrlng to the treatment of pre-cancerous syndromes, 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

20  ingredients, known to be useful in the treatment of pre-cancerous syndromes. 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 pre-cancerous
syndromes. Preferably, if the administration is not simultaneous, the compounds

25  are administered in a close time proximity to each other. Furthermore, it does not
matter if the compounds are administered in the same dosage form, e.g. one
compound may be administered topically and another compound may be
administered orally.

30 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

35 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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25Cancer is known to have many causative factors. This invention relates to
the treatnment of cancer regardless of the factor or factors causing the
condi t i orwOThes/pham maceuti cal ly active conpounds of thi #CirrosesBiosw4@r e al so
useful in treating cancer when the causative factor or factors of the

condi tion aJaﬁcé’r’H?%?chué”PrQﬁeY@oly"#thé 9aRfidtdEas Is ricﬁgrmﬁt%\emﬁ‘si Lh' eed physi ci an

wll be able to determne t ppropriate situation In subj ects are
susceptl bl é:ompogpdsa@rerngkmgpredfl@,a cosgrifeeproKigmly te aaeeethelorFUsMATMe St r at i on

by met hods ipdodshit ﬁfaﬂéﬁlﬂiheld&%ﬁi@hh@é‘are%)dnﬂﬁ]@tef&dﬁﬁ% sdnedeRRkifeln, edp used

herein is neant a c ein or tide not
Compr 1 sed FTERIFROGMGMaN e AN S ORGSRl Py PefE MG RE pept | de” | s
a snal | Snolaimihistecdeoraityal corrpound havi ng a nol ecul ar wei ght under 1,500

dal tons, sui tabl'é/ﬁt&gig %’agg-&?gﬁgét%%g;ﬁpt th?t has A%YIVIF rglFsre%us%r Bﬁ%' ly" as

used above is nat occurring amno acid
resi due. Cdumai beiog treaﬂed@mﬂmmd@dmiwtﬂrﬁeda@dhﬁée@fm@nhg&cammIa|thne one or nore

chiral Sat %sen@rnvmnotm@wle%%feacww garPbe ﬁ?&h&‘id BSns PigpRIAAY i omers.
Accordingly, the canmpounds o his invention inc m Xt ures

enant i oner & rasliagef Ongslogy,py MTecPeélﬁ%ﬁﬂ‘i‘ SnEEEMR (eéiﬁarﬁé |6or?é’|‘tioeéf?*§fu@rr¥r i ched
m xturgg. Al550001)t L|b§|nctﬁﬂ‘ﬂlflﬁérﬁ)@81 Wihais RUBlishersit Apefsonasi@rdimary ls!klﬁtih 0k

tautoners ar hi n th sco e of the c ou e invention.
10Cer tai n caéﬁes%ﬂﬁhg Bt i iR s faS TR POEER et Bt raer e oo
to be a corqml te® pefticvlar clerhaeridtios ohtherdaﬁgsyarfddhereahdeymowedi ufrgpi¢dl anti-exanpl e,

a conpound i, PEQL&‘%‘#& {lafrulf?n iy eéé?ﬂ?fn%gﬁto E}Héfud’e %ﬁ{ %!r%rhtoglnﬂ\’%ﬂ oSQhixents for

t he purpose © I on may not rcal activity
of the sol unigrotybiimpaanis @ﬁchwu(iltsme@oadélavéwma|afk@lqmeplabmm&o@rdm@tlom| mted

to, wayer, &ﬁiﬁéﬁé@”&kylatﬁb%@ﬁis sa0H a8 GRilolgen ﬁﬁjsﬁi}rdsPro%ﬂpﬁBébhohH@s sol vent used
is a pharnaceut i cal IE% accept abl e sal vent. | es of suitab

phar maceut i 2 I4foRRIES BRSO re§6IWHf'§anﬁ€I%'€'° PEIBEUGN 78 ?%ﬁ‘ a&)ﬁc"”ﬁ;at er,

et hanol andacaﬁ@hydnsa@todblem;zdun@lt@‘owoa’@ryset|hmhmbnseymt:h wsed is water. The
conpounds of .the | ntion.ar |Ude€8| n the (ﬁ@{ eut i cal

20conposi t .ec9+Ps°d8Ph3{?'R Sy aniticgepdlies Ehas P 145¢ PPaes Adent i on.
Where a - @DOHblete coBHboyndslptopsispmessat jnhjtitarsnsauck asicealptothenisept abl e esters

Ca” b&%&rrp'ﬁ%%rﬂgmesf S K RHERAGNERIGI¥S, sigrbMinsdBENGR! AYARbIdS, ngand the Tike
receptor tyrosine kinase angiogenesis inhibitors; immunotherapeutic agents;
proapoptotic agents; and cell cycle signaling inhibitors.

Examples of a further active ingredient or ingredients (anti-neoplastic agent)
for use in combination or co-administered with the non-peptide TPO receptor

25 agonist of the current invention are chemotherapeutic agents.

Anti-microtubule or anti-mitotic agents are phase specific agents active
against the microtubules of tumor cells during M or the mitosis phase of the cell
cycle. Examples of anti-microtubule agents include, but are not limited to,
diterpenoids and vinca alkaloids.

30 Diterpenoids, 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,

35  butare not limited to, paclitaxel and its analog docetaxel.
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and acetate naleate and the like for -OH, and those esters known in the art
for nodifying solubility or hydrolysis characteristics, for use as

sust ai nedwpeb@awelr4or 25prodrug fornul ati ons. The ppinarsaesosodcal | y
acceptabl e salts of the conpounds of the invention are readily prepared by

those of skill i a | Rsed and
clainmed, alo %CLQ;%I ﬁ%g(r)r-ég&&p f@%‘@%@g@{g‘%@@a‘w S Xe]f?déf gtogg sol vat es
and esters % T@ﬁ'@é?tat%% eoate 1esten W'HS(W%)MP%OVJJﬁ p@ﬁ@yWP@rF‘éc'é@t or,

parti cul ar Ipatirdl cﬁﬂéhﬁa‘h@ldﬂ&mk Rblket frdmh mé@éduf@ryew%doaéius%%ha’amm.st he

treatment of thro enia, .i.n ter catio
bCT B0 1 8B ERal S SRe s i iBep B Spufion TASoual Bl & hedbeal thyor
| nt er natsi ortakanéubinilyg af tequen bl eras WSt GblBOdlin 71 9an dby dviari et elr NatAnonal

35Publ T cat i qgate. o MOKEBl 1% ol NRe SILLR ) SEASHER, Rl oh 5

hereby incorporated by refere ) . ormu
phar maceut |Q§3&at¢|5®9r@dat§e“petabd% Qa¢ mecharyein farats actidlyvalates tanaclé@xeéss s thereof,

ar e prepar ednas 46 $ffd thsdini meréw%m@mg)%ceﬁm Ogrsmhl %hmoet P PfgS01/ 16863.

The bi s- (rmnoet hanaol am ne) in I nternational

Sa
Appl i cat i orN§o ACBERUSEH 17681e§>§1 15§5&1e%8@9|$f@5f<?t@'|H@félrerx@t??@ﬁ% 6Appl i cati on
No. PClihUSQ3$7H2&mahavBisy CGhem, lzs@mm)atasﬂow (51f98h) braab@enfof Mpthesls 2003,

I nternational, P bI|cat|to nber%%/%g Eﬁﬁeé n Inkern tl nial

Publ i cat i orf'd&t" C%}CGb@%E{ﬂ%B sope XeUtEVe V&étsﬁsn 5‘@8@,9 8s descri bed
herein, is Stodiespl Ogjaeit Ghentistey vol. 26, ealitiedriNswitends im Métueal Rostuptspt | de TPO
recept or aQ?riHrﬁgxﬁﬁﬂ?BG'” th%F Féa‘nﬁi‘ 2he8 v 9 A3YeshBPRGS. ééﬁéb\%r Kﬁfs gism of

action. pt e- cancer ous’ syn escri bed
herein, is @@@blﬁ@)?i%ﬁ% by t he adm ni stration of a non- peptlde TPO r ecept or

agoni st15and i's mclilak8l Ha@bhekbR a?ﬂ%v@@f&b%&eﬂhsé‘ﬁ‘ﬁh@%§m&ﬁ offekrh&ry 15
When referri na?to the, treatme

e- cancer ous nes, the term
o adn ni SAMITHEER e PGt Pl GHEKES S Jele NPT EIOOAE o ¢ her
Si rryl t aneoudediclng,r84s833at $®N MuGuaid)\et BRNAET. Imémspal at Ezﬁquah_affor _
A A R AP BRI TS (DR RTEPLL NRLAMSH msf5al o5 1aBR] her e
is a potential candidate for treatment of neoplasms in the skin (Einzig et. al., Proc.
20  Am. Soc. Clin. Oncol., 20:46) and head and neck carcinomas (Forastire et. al.,
Sem. Oncol., 20:56, 1990). The compound also shows potential for the treatment of
polycystic kidney disease (Woo et. al., Nature, 368:750. 1994), lung cancer and
malaria. Treatment of patients with paclitaxel results in bone marrow suppression
(multiple cell lineages, Ignoff, R.J. et. al, Cancer Chemotherapy Pocket Guide,
25  1998) related to the duration of dosing above a threshold concentration (50nM)
(Kearns, C.M. et. al., Seminars in Oncology, 3(6) p.16-23, 1995).
Docetaxel, (2R,3S)- N-carboxy-3-phenylisoserine,N-tert-butyl ester, 13-ester
with 53-20-epoxy-1,2a.,4,7B,10B,13a-hexahydroxytax-11-en-9-one 4-acetate 2-
benzoate, trihydrate; is commercially available as an injectable solution as
30 TAXOTERE®. Docetaxel is indicated for the treatment of breast cancer. Docetaxel
is a semisynthetic derivative of paclitaxel q.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
35  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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20i ngredi ents, known to be useful in the treatnent of pre-cancerous
syndrones. The termfurther active ingredient or ingredients, as used

herei n, iwol20eka®1my conpound or therapeutic agent knowRCTASR#08i05aY6
denonstrat es advant ageous properties when administered to a patient in need

of treat menfif Qi JRGEr fﬁﬁd‘ %Oﬂ%rﬁ%%gﬂﬁﬁ%al I&H@fn%f&'d)é dtfard ﬁ'@c iR, St ration

i s not simultaneous, oun Bare A sreoeHy e M T e
proximty tVdf‘té%'ﬁed{'W%'ﬁt'”q:@f‘ﬂH@Pfﬁﬁ'@e it does not matter if the conmpounds

a(r]I e adm ni st er ed/ihBladting, ﬁﬁé&ed@ﬁ@gﬁné‘mme & @mrﬁé’@aﬂ;ﬁﬁ%ﬁﬂl@ a@a)é be .
adm ni st er not r C (0] m ni stere ora y.
30vhen ref %H%@*@as@ﬁw?? P Rl R IRR R PR ettty ot ar i
and der Svatsecesd lifectheaby asvarbed sbigt einmors, st isrpdmbrilg irtdiszite dsinihe treateeus

adri ni St at ol 0l AN SEANESarlc RAIBLALE RAUENHb Ao ALBI Ll LagT on of

non- peptid receptor agonrs urther active
i ngr edi ent Iwnphqoghredncéhlsts;ocykmbrmwhomabeMyg@fsumprew@rhle the degerfistiings$ide ancer

i ncl udi ng cheppdieiRRYn&nd radiation 35 treatment. The term further active
i ngredi ent or ingredients, as used herein, |ncludes any conpound or

t her apeuti c agenfn¥is§om vnsalsrketiagtingetromt-r sitfale. ikrmimergiebuiavaiablsast i es
Wn;eﬂ aflm nlcsmcovm%@s@np@bdt:tﬁub sbml_tlme?ln@{sthé@s’ilhméat:edff@fthe fr@amwm@rt ]
arthritis era | admi ni strati not  si neous e
conpounds. AR bLaes Aod i nd el i hetpebSenfer e e R fis

Fur t her nor enontioddiimss melignamat lyemphoras. halopecip and dsuralogicaadiectsissé dreedostn t he

same dosage, O siffe Qgeé?g?\gﬁ&@ﬂﬂ%‘ﬁﬁd Oraﬁ??&?%cﬂ |c§’Fﬁ€'eEg8'l' Gay !y and

anot her conpoun m ni st ere
anti - neopl wtstr@m@@mﬁl Musasitihalecie 0¢akit y versus a susceptibl e tunor being

treateqsmay be cxnnévémrfy stﬂd%hya»ot @edéo&?@%ﬂﬁnc@feuf%&ﬂ&ﬁlhe |5 (RAR+pPr esent
ts ¢ Cancer r|nC|pIes and

i nventi on. es of suc n

o aet co o2 SARSPERY trapionts BeatsefieercAly praiRbERH AUPSFaDE b odi 11 on
(February Ilbion Bﬂﬂﬂudr,eltimqomrtm(MAWIlBlN&@ i&a\8ehlisdynthelit bincs Akawid. A per son
of ordlnarx/skl the, a mould be abl.e to dlscerg}§$ich comnbi nati ons of

agent s woul dn%rg’bﬂl e? md'cﬁéese%f R ﬁ@gsgtrqr 'r(]:ﬁ?'gpm tt"noélr\% Fstics of the dr ugs
and t he carmhemothevaneutidagditpistiah aanispladogh dst reatmgeiafyadswsfadlidi n t he

Presentygl NUYGALHC garg&% fon-ErL @‘f' ﬁkﬁb)tag\s/éﬁﬂeh%%és? an%%'rrﬁbﬁé bk agents

such as diterpen s and vinca t 1 num coordination

15conpl exesoroﬁﬁﬂ@)ﬂaat?@rﬁg MyglogyRPrasRigN 'ééh%inpﬁb‘gj\ﬁim%@@%r'tﬂ@tmg side effect

oxazaphosphgkindgseingl Kyl sul fonates, nitrosoureas, and triazenes; antibiotic

agents such as thr ac i.ns, actinonycins and bI e ci ns; topoi sonerase ||
Wt G

inhibitors such BRlAN MREXES are APR-REISARD gengaeweaegfmﬁ. ne and
pyri m di ne vatet m@umeram’mb ittt DNRO | Tdieepl atinpocomide xdsaptdrdaoner édle, | i nhi bitors

such a%carﬂ% g d%eg&&ﬁl’on and form intra- and interstrand crosslinks with DNA causing
adverse biological effects to the tumor. Examples of platinum coordination
complexes include, but are not limited to, cisplatin and carboplatin.
Cisplatin, cis-diamminedichloroplatinum, is commercially available as
PLATINOL® as an injectable solution. Cisplatin is primarily indicated in the
30 treatment of metastatic testicular and ovarian cancer and advanced bladder cancer.
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,0’], is
commercially available as PARAPLATIN® as an injectable solution. Carboplatin is
35  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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20hor nones and hornonal anal ogues; signal transduction pathway inhibitors;
non- receptor tyrosine kinase angi ogenesis inhibitors; immunotherapeutic
agents; pwoapepotsic agents; and cell cycle signaling imrbirhiscasss4oExanpl es
of a further active ingredient or ingredients (anti-neoplastic agent)

for use in CO”b'AlWIétﬁ’]g "enféoaré‘ﬂﬂ?m Ehéé@érﬁﬂcéﬂcerhsée*&ﬁ‘cQ@Qnte%%'sﬁSngT PO receptor

25agoni st of the curr are c er apeu

Ant i - mi cr ot@lgsloehiss. Em'ﬁ;a”bh Q'b‘i‘@ttf‘ge?@@ﬁfssfo%ﬁfﬂ QOW%BnﬁgéélW%k%@ﬁt@ active
agai nst thq)mﬂfr@@grthmpﬂﬂmMres@e HesamlNrrﬁdr@:uM QUchtROhBEHIRM, anih@se of

t he cell cygc ant i crotubul e a s include, but are not
i ted t o SUAEVBEPS A Mb s ages SRR P i ch are
deri vedsf romn@aiamdifunsimmeedmg tmmllmthe Beqlds af athytating egmienncagient s t hat

oper ate at CPtutt]g Or?cftMnHQ@fqeﬁZ\itrg)B{ah Erﬁsf’a%é C¥1C43 cy Ilf)b?(%]%hgﬁlide iﬁ%ﬁ)&] E%t the

di t er penoi N SUbURI L . m Ccro I'es;
bi ndi ng wi tamndtdhiosarpburiledlkyl sDiferaieestshyasdfustifan; pitioseiraaspyabaass then to be

i nhi bi ted vgap,huéﬂngogﬁosmggé,{& sAEHK g§;j§glarg@gn§el | death follow ng. Exanples of
di terpenoids inclu 35but are not limted to, paclitaxel and its anal og

docet axel . yci%)@pm%qje 2-[bis(2- chIoroethyl)amlno]tetrahydro -2H-1,3,2-
50, 20- gpox Yoxdz&mhodphdlinkRlakids3moheairaty ds esiiricidlly-Raildbi®aead injdbishiecet at e

2-benzoate 1 -.este 1- 3- phen |I.SOS rine:; is a natural
G Cormont shRiGR b Tabl e kAN LR B Y RSB e A o1 T
i's commer ci@ehyoranaorinbinbtaorawutrantheng:lmm@bdzrepetﬁicmgeots mAXKOIr&atnment os a nenber
of the 5ta S 71 by Wani et
) ol s, SUBEREfyebinal"ahy lebkahiab PAIBLEE, dqsbd ™ oY e,
chem cal an@mng@ﬁddewpemla@geﬁ]@ﬁﬂ@str@emmmsdosahmltm@m@ﬁsr@r its activity

rel ategsto d}@-l%bhés?%gllmo% capaC| ty to b| nd tubul in, thereby inhibiting cancer
cell growth. Schiff ad SCI USA, 77:1561-1565
(1980); Schiff éyelghalan, K}a[tbl?n(%Ch'?“?’?t%’aﬁm@@ﬂfbéﬁm@?'”eKﬁﬁ%’?‘meﬂc'a'% ol, Chem

256: 10435-4@#ble éé@ﬂﬂrﬁectﬂﬂé s@luticvoradblets aewmlﬁe,@qmamlpmatanqenmgfat@ct ivity
of sone pa ax erivatives see: D G 1 I hgston fudies in

& gantc. endit Be Pelipffe tehediE e Migre bt RS B s Bl uc <

Chem stry m&ﬁriqmaxottaalovmahrMne nRrdiv $upp@seinds thedsost Ceinsenidosg  Anst er dam
1986) pg &@.d&éﬂ?@&uh@mﬁglahas been approved for clinical use in the

treatment o ry
Chlorambucil, 4-[bis(2-chloroethyl)amino]benzenebutanoic acid, is

commercially available as LEUKERAN® tablets. Chlorambucil is indicated for the
palliative treatment of chronic lymphatic leukemia, and malignant lymphomas such
as lymphosarcoma, giant follicular lymphoma, and Hodgkin’s disease. Bone

25  marrow suppression is the most common dose limiting side effect of chlorambucil.

Busulfan, 1,4-butanediol dimethanesulfonate, is commercially available as
MYLERAN® TABLETS. Busulfan is indicated for the palliative treatment of chronic
myelogenous leukemia. Bone marrow suppression is the most common dose
limiting side effects of busulfan.

30 Carmustine, 1,3-[bis(2-chloroethyl)-1-nitrosourea, is commercially 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

35  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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ovarian cancer in the United States (Markman et al., Yale Journal of

Bi ol ogy and Medi ci ne, 64:583, 1991; McCQuire et al., Ann. Intern, Med.,

111: 273, WO62posamodi4fior t he treat nent of breast cancer (HeCEAS2@8/08i04¢ J.
Nat. Cancer Inst., 83:1797,1991.) It is a potential candidate for treatnent
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Doxorubicin, (8S, 10S)-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-
hexopyranosyl)oxy]-8-glycoloyl, 7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-methoxy-
5,12 naphthacenedione hydrochloride, is commercially available as an injectable
25  form as RUBEX® or ADRIAMYCIN RDF®. Doxorubicin is primarily indicated for
the treatment of acute lymphoblastic leukemia and acute myeloblastic leukemia, but
is also a useful component in the treatment of some solid tumors and lymphomas.
Myelosuppression is the most common dose limiting side effect of doxorubicin.
Bleomycin, a mixture of cytotoxic glycopeptide antibiotics isolated from a
30  strain of Streptomyces verticillus, is commercially 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.
35 Topoisomerase |l inhibitors include, but are not limited to,
epipodophyllotoxins.
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thatactat S phase (DNA synthesis) of the cell cycle by inhibiting DNA synthesis or
by inhibiting purine or pyrimidine base synthesis and thereby limiting DNA
synthesis. Consequently, S phase does not proceed and cell death follows.
Examples of antimetabolite anti-neoplastic agents include, but are not limited to,
25  fluorouracil, methotrexate, cytarabine, mecaptopurine, thioguanine, and
gemcitabine.
5-fluorouracil, 5-fluoro-2,4- (1H,3H) pyrimidinedione, is commercially
available as fluorouracil. Administration of 5-fluorouracil leads to inhibition of
thymidylate synthesis and is also incorporated into both RNA and DNA. The result
30 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.
35 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, 2’-deoxy-2’, 2'-difluorocytidine monohydrochloride (B-isomer),
is commercially available as GEMZAR®. Gemcitabine exhibits cell phase
specificity at S-phase and by blocking progression of cells through the G1/S

25 boundary. Gemcitabine is indicated in combination with cisplatin in the treatment of
locally advanced non-small cell lung cancer and alone in the treatment of locally
advanced pancreatic cancer. Myelosuppression, including leucopenia,
thrombocytopenia, and anemia, is the most common dose limiting side effect of
gemcitabine administration.

30 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

35 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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to torsional strain of the DNA molecule. Topotecan is indicated for second line

ucw

25  treatment of metastatic carcinoma of the ovary and small cell lung cancer. The
dose limiting side effect of topotecan HCI is myelosuppression, primarily
neutropenia.

Also of interest, is the camptothecin derivative of formula A following,
currently under development, including the racemic mixture (R,S) form as well as

30 the Rand S enantiomers:
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5-fluorouracil; 5-fluoro-2,4- (1H, 3H) pyrimdinedione, is conmmercially
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as a si ngl daggfrown of Kecearpeidpiapples of hormones and hormonal analogues

useful in cancer treatment include, but are not limited to, adrenocorticosteroids such
15 as prednisone and prednisolone which are useful in the treatment of malignant
lymphoma and acute leukemia in children; aminoglutethimide and other aromatase
inhibitors such as anastrozole, letrazole, vorazole, and exemestane useful in the
treatment of adrenocortical carcinoma and hormone dependent breast carcinoma
containing estrogen receptors; progestrins such as megestrol acetate useful in the
20  treatment of hormone dependent breast cancer and endometrial carcinoma;
estrogens, androgens, and anti-androgens such as flutamide, nilutamide,
bicalutamide, cyproterone acetate and 5a-reductases such as finasteride and
dutasteride, useful in the treatment of prostatic carcinoma and benign prostatic
hypertrophy; anti-estrogens such as tamoxifen, toremifene, raloxifene, droloxifene,
25 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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of mercapt dnesese at hi gh doses. A useful mer capt opurine analog is

azathi oprine. Roceniol N OSHERNAGs FafahRedudndhidhepditpup | ne- o thi one.

is conmercially ava |o uani ne ex I'ts cell phase
speci fi ci t yexiracaufsh igandlinding demnpint @ gnmﬁmb@anemmam Bpd adyrasinef yet

unspeciki eqﬂﬁ%%%maﬁmRJ&%‘pQﬁ‘t&#H&uH@kuh%ééﬂb‘ﬁ%ﬁz@d%th@ r§{;tﬂ§tﬁd§h @gemt or in
conbination with other cheno E%aents in the treatnrent of acute

| eukem a. W%W@ﬁj”ﬁrﬂ’%%mﬂﬁ”y l'ieF’fE‘F(h My faétﬁé‘?f@moés NRPRRBERLG Cbpeni a, and
anem a, i s dnkentidiel actvaon ofl@aey bi thitée Kigastsdice.ebbbeait kifask lyra@gth dadtore

R R R L
er yt hr ohydrresynionytedetedesll sﬁrbwﬂar:%ckmiomgbh_(ﬂsq)amrant actiyity bbslrohtkinases
Centi t agi NG ;54 0cH R 6 mahﬁnarﬂ'tﬁséﬁ%@ﬁlﬂ '@J&g%wﬁﬂ%%@h%eirbﬁ&@lo?%&e

(j3-isoner), is conmercia aval nci tabi ne exhibits

cel | phase kijpses £pdd pyovide @nﬁﬁréé%at'aﬁ@ mgtheds cRiogh facky receptasninsiudeel | s
t hrough t heorci%a&p?e‘?lé@w&ﬂﬁéwromrmtba@b@&oﬁ @Gmﬂlpraaé@tctjérm@gmtméct&n with

cisplatin in the | ocal | Iun cancer
e one 1Retale (PP Bz Froed Aol QAR Bt Bater sSeRiter
Myel osuppr €¥&GEN), tyrostheukinaeg wigLiooperuigiobutimiendecsdidpeal grpw&nfduc*@nem a, is

the mosis c oL ndind Tt B9 ifdufls gfts Fct 1 HBHD balidlenddiBRbgd Fati on.

colony stimulating factor (cfms), BTK, ckit, cmet, fibroblast growth factor (FGF)
receptors, Trk receptors (TrkA, TrkB, and TrkC), ephrin (eph) receptors, and the
RET protooncogene. Several inhibitors of growth receptors are under development
and include ligand antagonists, antibodies, tyrosine kinase inhibitors and anti-sense

30  oligonucleotides. Growth factor receptors and agents that inhibit growth factor
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,

35 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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30Met hotrexate, N-[4[[(2, 4-di am no-6-pteridinyl) methyl]methylam no]
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sodi um NMeOhowrexatie exhi bits cell phase effects specifipcalusgoogisd4phase by
i nhi biting DNA synthesis, repair and/or replication through the inhibition
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chor [ ocar ci gHerBey- ABENG AAn-loasENtiascaeRd Hodalk vich |hMBﬁh@rﬁ%ce@wﬂ car ci nomas

f the b t d I I
hr onbocyt JBEhNg Kiaka Rk SF Leia RGBS S aPoCa e ad St doutp it of
met hot r éxatHeraatoiheraply raatliSiem Gwrﬂﬁseadmeca (5% 466 R3Oy dndh Golenadpt, @riggs, n and
canpt ot hec'%dﬁrQQVﬁAhN@?re%e% Wﬁﬁ@% ? Ofs. gﬁﬁjqﬂb devel opnent as
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canpt ot hec'H‘r?dn’md"ﬁ;nlé'@ﬁlet)b&ften"z‘i?rﬁe@&tada'pmrtp%iefhg|HOTddﬂ%t PRAR psb ApMRCan, and

th pt
7 Ca et hy P BB RSSheadaplas meyecutpsiBhe: G Nefe Grb2 2. Ra1BABY heci
((12;;” L,h?g B D8H3 ldohadiseranrdefs for anti- canc.e:j(_jrugs are dl_s%J_ssed in Smithgall, T.E.

- 4, i i di nopi peri.di.n
Oonr bonyl SAHSHS A éﬁEF@%%O%'%&"%rﬁﬁ‘“&wﬁﬁﬁfﬁ%i@ﬁaﬁiﬂa 12562, 14(aH, 121 -
di one hydr ochl orlilbifors sf SenmeéTroeanihg Kenaaed ablugingMAmMkinasy exstcatd e sol uti on
CAMPTOSARO, blgckers whibt; ln@%g%ﬁék%é ogﬁ_gglghé(%%'(ﬁ‘ﬁkﬁ)oﬁmt{i%éﬂ:’érc&ﬂ%%lﬂjllé’r‘@' (II:)RlAb I nds,

along with active netab | sonmer ase

conpl ex. | tRegylated Kiegeel (MRiss). avd Bxuﬁae&ulay%@&ate@ sgs (ERKg)tanst i rreparabl e

doubl e 18t r Rgtehi BAKS @@éﬁl%@Mbé{%lGﬁk@F@iﬁ&lU@iﬂg Bfockérs of PR@%%&]Bﬁ‘é G, | - DNA
I rintecan or SN-38 ternar?/ conpl rinotecan is

Tl car ot (agme. ERs I b arhdiaalota Zhte - K KBS iy KRG BERE): PRBGE o ahe
dose |im tifagilpkidesesf hldirmsofarhity membe@NaMCr GAbetaMeessisLKINIsS S ISuoh

) 00, T AR e 008 55 RS S AR eankpot o020 1O
20pyr ano[ 31Ma¥a, $., Kpibudu! Kz { 198PL J2urh3] efiBiochienisry3 1 261(5) Z89-BRB) Bt e
monohydpochd okl € | and Navab, R. (2000), Biochemical Pharmacology, 60. 1101-1107;
Massague, J., Weis-Garcia, F. (1996) Cancer Surveys. 27:41-64; Philip, P.A., and
Harris, A.L. (1995), Cancer Treatment and Research. 78: 3-27, Lackey, K. et al
Bioorganic and Medicinal Chemistry Letters, (10), 2000, 223-226; U.S. Patent No.
6,268,391; and Martinez-lacaci, L., et al, Int. J. Cancer (2000), 88(1), 44-52.

25 Inhibitors of Phosphotidyl inositol-3 Kinase family members including
blockers of PI3-kinase, ATM, DNA-PK, and Ku may also be useful in the present
invention. Such kinases are discussed in Abraham, R.T. (1996), Current Opinion in
Immunology. 8 (3) 412-8; Canman, C.E., Lim, D.S. (1998), Oncogene 17 (25) 3301-
3308; Jackson, S.P. (1997), International Journal of Biochemistry and Cell Biology.

30 29 (7):935-8; and Zhong, H. et al, Cancer 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

35 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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Is comrercially avail able as the injectable solution HYCAMII NO. Topotecan
Is a derivative of canptothecin which binds to the topoisonerase | - DNA
conpl ex awo2poseMwendts rel i gation of singles strand break®CTASI@d/ 04046
Topoi sonerase | in response to torsional strain of the DNA nol ecul e.

Topot ecan 't?anbfé?'és%%ﬁfchﬁﬁ p?rﬁfe 98t 4d e géérrﬁtfaé’éé%@%h?&{ucléﬁ i@ ﬁﬁbﬁlnﬁ%r ci nora

of the ovary and snal r8“cancer imting side ect of
t opot ecan Hod imgurpiesl p Usk dhitorshaviedieen phawn (¢ Bipehias. aCt'Vat'O” in Al so of

I n; er ezt :c%llé B&Etﬁlﬁlﬁ@tvﬂlﬂgﬂfé m#%ﬂf #a\éaﬂlbké%y%f:tlﬁg)éﬂﬂmt%)rdgfér@ildrpé(gd’h% Rl@:gr rently
unaer evel opnen udi e r m as we as
Hotre R anabamiainhBliol & A b v LB D YIS BeRpEO . krown
b%/ht Ihe sg_erﬁ.maémaﬁe(zomex 4emrtea|mflamrpm@a iSoieno@t7ty) 2926); -ABBDY, M.N.

e enedi = I, Cc .

T et Yoo Groth SRR B (Gbof AGTH0 © oA @hclin mionys. actay 1 1oci
(R enant i orté9§996r1423?(31219 -30.

net hyl pi per azi n%mﬁler%n%e%bo@é),a%{}rb&fy@h'ta‘q&a%%%é’é?ﬁ@kur%%gm Qrﬁd“&ﬁduﬁ%

enantioner). Such conpound as well as re conpounds aré descr i
i ncl udi ng r@%h@ﬁ%sweﬁﬁ@%a' trgngdygtion insubitons- Nojs grcgjp@églggglstrangdlgqlgn947

5, 559, 285; &trﬁ%y.EIaE.t(a@dncmedltrreguéécShuﬁ@haaa aAm&idue‘sabltmemcemﬁéM? 217
filed Nov s are

e hor nonal
useful - conBanHEHER BREL ' geent URE AT LI of REPEPPAmEOPE2EF oneni p
bet ween t heE GioR lspemf(cse)ntmndly GreovdreeramdCoet dladknadiorgt AwtibodyThetepydamcer .
Exanpl es of RATIRR 2 r C at ment
i ncl ude, gr e no?S C%ﬁ {}g%g?%bégér@log ﬁ%i cos%égr)m gggtﬁlcﬁ %éésa pr edni sone
and predni wmb@@/ (h¢ dyrogine Kirase RignalingHe Breasheansst:coB franilygreaeptor
15  Tyrosine Kniases, Breast cancer Res., 2000, 2(3), 176-183); and 2CB VEGFR2

specific antibody (see Brekken, R.A. et al, Selective Inhibition of VEGFR2 Activity
by a monoclonal Anti-VEGF antibody blocks tumor growth in mice, Cancer Res.
(2000) 60, 5117-5124).
Non-receptor kinase angiogenesis inhibitors may also be useful in the

20  present invention. Inhibitors of angiogenesis related VEGFR and TIE2 are
discussed above in regard to signal transduction inhibitors (both receptors are
receptor tyrosine kinases). Angiogenesis in general is linked to erbB2/EGFR
signaling since inhibitors of erbB2 and EGFR have been shown to inhibit
angiogenesis, primarily VEGF expression. Accordingly, non-receptor tyrosine

25  kinase inhibitors may be used in combination with the compounds of the present
invention. For example, anti-VEGF antibodies, which do not recognize VEGFR (the
receptor tyrosine kinase), but bind to the ligand; small molecule inhibitors of integrin
(alpha, betas) that will inhibit angiogenesis; endostatin and angiostatin (non-RTK)
may also prove useful in combination with the disclosed compounds. (See Bruns

30 CJetal (2000), Cancer Res., 60: 2926-2935; Schreiber AB, Winkler ME, and
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

35 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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stimul ati ng hornone H) reat ment prostatic carcinong,

i nstance, L99RM4NIBEAT (%t%)éﬁwuﬁm%@égﬁﬂﬂpgqt'g ”ﬁf@?r%@f Rﬁ@?ék%fqﬁﬁ'ya(b%t @Pb and
| upr ol i1de. 1) Therefoﬁj gﬂétbgiéé@l@@@h@dlofdbv@ﬁécﬁm& tHeddpladdshsof BEE2 inhose

hi bi t , bl ock hi. bi h h K
e acer | oA dRRoS GRSt A e SRadh GRS M) FRESRIEE: 2 on o
di f f erent | dberda's GSHQBSHbI_ -2 aisedosd olgonucibotioliet (ﬁush tpsm‘p_ubtotm strétegips esiegt
I nvention i H&BH&%ngﬂg '@q&@[&étio%fstFaI?é:?ggg%cl-Eergﬁfsglﬁséb r}?‘ﬁ%%er JOR-f ecept or

tyrosi ne ki nase serine i ne Kinases
phosphot i dy200QioéiGlin108cali Hud82-179% andddiade S @lagrﬁa%%gAn%ﬁe@SRB@Soncogenes
Sever alyspr a§&j B: t7yr7@si ne ki nases catal yse the phosphor yl ati on of specific
10tyrosyl residues in varius r%rot eins_involved in the regul atjon of cell

growt h. Such pr dt®iGyceaeeling inijieesiahibl mageulssdaiNeddn Heseanireofdle r ecept or

or non-receplieycléi Ads@by oﬂ%&@t@ptkhﬁasfeymeﬁed@ckn a@msemrmdseammmwne
pr ot ei ns h vi.ng, an extr. a_tr.ansmenbr ane

heir filon wi a F g #ﬁant%r bl d' n n;}raos;?r re
domai n, Ar P Riond H‘é¥é’ BSOS h Rk Rases are
i nvol ved [ rthrtolugh tlmg&ukamobcnceif cycks. ITf@rammdmatadcfa/raeorgGMmabﬂl\wtlorepﬁed grow h

fact or 2'()9‘3%%&&&0 EIW@@IEC&BH Péx@s %r éﬁ@?&é?i fo‘?'nbu%%l <¥§’s‘idn0tﬂr § ’Frféc‘)é/elpf these

ki nases, i.e. YFant ki na or rece activit r exanpl e
by over- exp}yé@sﬁﬁﬁer@i'”hﬂtgﬂsl%ﬁe” %@%@@W@rﬁﬁ%”@% qeéglep&nenfn ®icontrol | ed

cel | growt hnsté\ﬁ‘&oéﬁ’érﬁﬂbyof yiafn él@&inﬂéﬁ'ﬁkn@eﬁs’ébvhélh{dlﬁé cmmhcblmaémsc@%as been

li nked to mal, sue uent uch ki nases
Coul - or oviind ISR o B Sare e AR P e P G B ESP <SP e st
for exanpl eTheep?aierrterQOOQD ooh2fme8@r receptor (EGFr) pl atel et derived

g1 ot KCLOr T 96 SBL AR e SLABP e SHRRI N BISHR A SRdaL Rl orowth

factor recept or r dsi he Ki'na n-171ke and
epi der mal gnelvdes thege-@dministration a compound of Formula (1) and/or a pharmaceutically

acceptable salt, hydrate, solvate or pro-drug thereof and at least one anti-neoplastic
agent, such as one selected from the group consisting of anti-microtubule agents,
platinum coordination complexes, alkylating agents, antibiotic agents,

30 topoisomerase Il inhibitors, antimetabolites, 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.

35 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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G owt h factagionistsds fieoeatagat fganess in mammainiinglyding BWDANS act or r ecept or
function are described, for instance, in Kath, John C, Exp. Opin. Ther.
Pat ent s (2000) 803- Shawer _et yary 1997,
and Lofts, e($ Sahno"“”%’gé\)(%"ﬁ“&&’é’?Sﬁe?téwB{dH}gsarg'sapcoéﬂ“gPéP@“V RE Xl ecul ar
Tar get s 5f ororﬂaagmqaqﬂomtmaemwanoedem\mnk raad prédferhtieneffelsaron st@awetls CRC
press 1994, i S i Ar wth factor
recept or klangse(g&%rg&c’f@c Ceds %—Mnéﬂ%c@%@@r%ﬁﬁ‘o@?rﬁgﬂo&ﬁgx%@g 5)?\Ion éraecept or
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nhi Bi t ors of Ser reoni ne Ki nases

Vet hods. 34
o g UL L 2l B et JoR e 26 RS 2T i BieB SRer e S B ki nases
(rafk), M togen Bischext. Rartgls|, Haar A. Reyeiboriged 186Mage, $EMEK75)) FK2hd Extracel | ul ar

Regul at ed nases ( d 15Pr ot ei n nber, bl ockers
ol udi ng brBsREve b Sl mnlioBh g, K08 103.137) s SRR RpialE <l o1 o
zet a). | kB i#gniifisea$ havihy ati-EpentotiokklyyivalRKBrélderative frioperties for atem kélisase
famly ; ch Serine/ Threoni ne

Ki naseszl(fe235?|6§ehn|'tglngecl)lrgs(,%r cﬁ@;rrg:g ggggg 'sd< tg amanoto, T., Taya, S.,

Kai buchi, K., (19uojKillegdytheaart egn @aéwwrgtlrﬁq/by kv wpthpdeifgo3: Brodt, P,

20S i,
110?[7?210 ). A}I\%nsps%gﬂd Naé/a&p tld(aa@@bece&bpﬁ@ﬂf@t%ﬁb tHRAREBER] Within tHRO

ncer Surveys 27 41- 64;
i |1 p. . ACOS AR merfon: 358y of pucrade. the EAPHERESHAE RESEar ch. 78!
3-27, Lackeympléyedet al Bi oorganl c and Medicinal Chemstry Letters, (10),

2000 3- t ent . 6,268,391; and Martinez-lacaci, L., et al,
) B ergsenscdll S0 N 00 25

Compounds are tested for potency as agonists of the TPO receptor in a

Luciferase assay such as described in Lamb, et al., Nucleic Acids Research 23:
3283-3289 (1995) and Seidel, et al., Proc. Natl. Acad. Sci., USA 92: 3041-3045
(1995) by substituting a TPO-responsive BaF3 cell line (Vigon et al. Proc. Natl.
30  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

35 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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251 nhi bitors of Phosphotidyl inositol-3 Kinase fam |y nmenbers including

bl ockers of P13-kinase, ATM DNA-PK, and Ku may al so be useful in the
present iwoentson41Such ki nases are di scussed i n Abr ahamCTRIST008(0i0996) ,
Current Opinion in Immunology. 8 (3) 412-8; Canman, C.E., Lim D. S (1998),
Oncogene 17, our nal of
Bi ochem str ﬁ)?e'% éé(fﬁ. wtf’b%P%u%/ﬂ/%?,%rgg&?%ﬁ §3§B%§O%Q onk &Eé’@kb%‘ﬁ@bgﬁ Cancer
res, (2000)( sUety, eth Q 87,4552). Al so of |nterest in the present

i nvention aj,ﬂe,@u@aﬂoﬁq:gsg\pl signaling inhibitors such as phospholipase C

bl ockers and Myaql nosi t anal o Such signal inhibitors, are described in
o 5 & - and RETTRBCR ProACS S 305T REY M PR e MR UaLeT Cancer
Chenot hér apyegetkaryoPgta$ fridvrHummeem omeé ridavove cdizr i trMSpyqamﬂadiﬂaeﬂén London.
Anot her gr f QR : . 1nhi iJnitors of
Ras Glcoge;tgﬂ?’ ﬁ)b&ﬂﬁ&Bél[sgelr?éﬂ}%ﬁé#tﬁ@gﬂﬁﬁj@@&%&?@t@l@%ﬁ %Ecgr@f erase,

ger anyl - gerdayg Iand treenyfnelrer & cellsraXpGAsIRY ;ﬂr&)tfmntuén%'w?mgtemr@ﬁ)msense

ol i gonucl eqphegsa n{elgg%ymc %ﬂ(érmﬁ&trhéés%%fd bysﬂtﬁ/hc;(t&'%tbf?i/ tRecMiaye been

shown to block ras activation_in cells containing w ype nutant ras,
t her eby act3-rfg €hal %Cr'ﬁrlcﬁr 3)?97f ér&ti68R)- agent s Ras oncogene inhibition is
di scusged in Scharovsky, 0.G, Rozados, Gervasoni , 58 I Mat ar, P.

(2000), Journal orredl Lence. Ashby, 1998),
Current Opi ni onﬁ}‘?ql?laﬂpa%q 8?)Iya§|Y%3:or§@ou(r1d)ié\%tﬁ éﬁ%sg?pg |ﬂH?'n§Frc5 s. Acta,
(19899) 1428¢ Bpeflilas3ton-peptide TRO neeeytpoagEhistbiovremaant inbedy trnéafgoni sts to
receptor kinase ligand binding may al so serve as signal transduction
inhibitors. This group of signal transduction 10pathway i nhibitors includes
the use of humaniheebildinefnevdvapide dPOrTecenter 2aoaistatodreat Fappgtisbi ndi ng domai n
of recept orgdnydnRfhtas b a'aﬁ\ﬁt‘?ﬁn tf&bllcﬁ%ﬁ@ﬂé@a knclone C225 EGER specific

anti body (see G een, al, Monocl onal Ant i body Therapy for Solid
Tunors, Cancer Treat. Rev., (2000), 26(4), 269-286); Herceptin O erbB2

ant i body (see Tyrosine Kinase Signalling in Breast cancer:erbB Famly
Receptor 1 r Qs %ufeK |ases Breast cancer Res., 2000, 2(3), 176-183); and
2CB VEGFR2 (see Brekken, R A et al, Selective Inhibition
of VEGFR2 Activity by a nonoclonal Anti-VEG- anti body bl ocks tunor growh

in mce, Cancer hﬂ?%s%ottg%o&o‘)velﬁﬁncrétééﬁﬁsé&%é%ltur@?@%ésq%g%fnrCa}fﬁtQ?l%E MA

angi ogéenesis in ors nmay a e use PEsento I Hvent
| nhi bi t or s Wire afed Bﬁéhﬂa%ﬁ%yr Eubyres werarRfoamad E@“%ﬁ%ﬁ Qf”s‘ﬁﬁ'?‘?sé@ldhbove in

regard t okswéllrtaintanﬁe@nﬁfdum B, emuohbérﬂramolﬁ@@fc @orﬁ@ﬁtﬁgﬁ,@(rﬁn@ fro@CaPt or
tyrosine ki % enes| ra is ]inked t 2lt
S gnal i g SiEG T 404 B DT Bee tedrenip e RIS &a%” 55 bi
100ng/mL of TPO or 5 U/mL of EPO. Cells were also tested in medium alone, G-
25  CSF alone, TPO alone, or EPO alone to establish 100% of control values. The final
volume in each well was 200 uL. Plates were placed in a humidified 5% CO,

incubator at 37°C for 3 days. Proliferation was measured by the uptake of tritiated
thymidine (*H-TdR) by pulsing wells with 1 uCi of *H-TdR for the final 18 hours of
incubation, harvesting the plate on a Brandel 96-well cell harvester (Gaithersburg,

30  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).

35
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angi ogenesi s, primarily VEGF expression. Accordingly, non-receptor tyrosine
25ki nase inhibitors may be used in conbination with the conpounds of the
present iwoentgom41For exanpl e, anti-VEG- anti bodi es, wrCThUSd®snst046

recogni ze VEGFR (the receptor tyrosine kinase), but bind to the |igand,

smal | ol ecule inhibitors of integrin (alpha v beta3) that wll inhibit

angi ogenesi = pve useful in
conbi natio Pegicyptiosed conpounds. (See (2000),
Cancer Resj], 60: 29p6-2935; Schreiber AB, W nkl efjcddE(u nck R

(1986), Sci ; — 2501253 Yerm tet—atr— (2 ; | O:

3460- 3469) |CCRF-CE WBOMQ@@T%”NW@ her apeut Pd4r eqgi nens may al so be
useful in ¢ i nat i eﬁ&féﬂ@%ﬂﬁa of for !8@ (I). There are a nunber
of 35i mnﬁv—rﬁ- bSe

strat egi es |MPETdene & ne efficacy
of i nmunol @gi ) ned

i nhi bitionw . 2 or.

Di scussion|@R the i mmuwobugstcjlaugemellmmﬂnme appr eYdh agai nst erbB2/ EGFR are

found in Reilly RI et al. (2000), Cancer Res. 60: 3569-3576; and Chen Y, Hu
D, Eling DJ, Robbins J, and Kipps TJ. (1998), Cancer Res. 58: 1965-1971.
5Agent s usegkd fiyuprsohfpopt ot i ¢ regi mens (e.g., bcl-2 antisense

ol i gonucl eotides) may also be used in the conbination of the present

i nvention. Menbers of the Bcl-2 famly of proteins block apoptosis.

Upregul &ti on of bcl-2 has therefore been |inked to chenoresistance. Studies
have shown Adihtidnhtst ARPINAQIRE PRk rdaddd Rith TRER: conigBdhdties anti - apoptotic
menbers of The bcl-Z2 famTy (1.e., ncl- 1I0I). Therefore, strategies
designed to downregul ate the expression of bcl-2 in tunors have

denonstrat ed cl iWastald Huemef plate Rtedfra@n daeald:h/y volunbers @eld trddtéd With ablsiclenanel y

Cont a”s CINPEby DRI S601Rn0 AL R S NoRDGRRGR, BhLieat Tt oo es

using the sense onuct eot'i s¢U%Sed in
Vat er J8 etfroah R&D2BBEMS, Inc. ,Cu/llnnea@ﬂedMN USA 832 (3B 2 LonzpadinKiA iadotS et al .

(1994), Anty) gﬁ(ﬂﬁﬁl %@nﬁ nqiﬁﬁgé’aloﬂe (? ﬁmutes alone folg?v\}eld t%yfllnﬁu?éémm l'ing

i nhibitors ecul es 1 nvo he contr ol cell cycle. A

fam |y of pWJY'é’iDP iARed r@alnl%ﬁaetwqr%p@@%iﬁméw (SarhabestiyatiprRs) and their
i nteracti orRa¥ults are représkbitatife @Tg)lh@.maga|t@<bgmde,¢t}gcl ins controls progression

through the euk otic cell i nat ctivation and
nact tvati o of AN RdAEHes EYEpee kol onphaRa o dsha Bl T or nor ma
pr ogr edsi orexahiratigh of Asigael ttansduction pathway known to be activated through TPOR

[TPO receptor] stimulation; specifically, Pi3K/Akt pathway activation [Chen, J., et
al., Blood, 86, 4054-4062 (1995); Kojima, H., et al., Thrombosis & Haemostassis,
74, 1541-1545 (1995); Ezumi, Y., et al., FEBS Letters, 374, 48-52 (1995)].
Treatment of washed platelet preparations with TPO (Blot 1) resulted in significant
20 Akt activation, as demonstrated 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
25 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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cycle. Several inhibitors of cell cycle signalling are under devel opnent.
For instance, exanples of cyclin dependent kinases, including CDK2, CDK4,
and CDK6 wocoésitaitt ors for the sane are described in, POI/USP@BANMDEG
Rosania et al, Exp. Opin. Ther. Patents (2000) 10(2):215-230. 25In one
enbodi Ment b it& PR CBhah/EALIRedPRa n@wa?% & pBLId oY Eoh 8 thac! udes
the co-admnistration a conpound of Fornul a I? n /or a pharmaceutically
accept abl e a|cancef\aghvt/eof nepipgaide BrO presrlr @gobinkgansrallygad apeqiteady one
anti - neopl asdrhoundet ., such as one sel ected fromthe group consisting of
anti-m crotubul e agents, platinum coordination conpl exes, alkylating
agents, antibiotic agents, 30topoisonerase Il inhibitors, antinetabolites,
t opoi soer Bletl i nhi bitors, hornones and hornonal anal ogues, signal
transducti on pathway inhibitors, non-receptor tyrosine kinase angi ogenesis
i nhibitors, inmunotherapeutic agéiits, proapoptotic agents, and cell cycle
si gnal i ng i nhi bkt orsny 38dhe purremt "kgvention rel ates to the use of

non- pepti de TP 20 [ e treatnent of pre-cancerous

syndrones in nanmm it «— o ,The current invention
2 méecepté$ goni sts in the treatnent of

cancer in mammal s, | udi ng hu TPO is known to have various effects

i ncluding anti-apototic/survival effects 5on negakaryocytes, platelets and
stemcells, and proliferative effects on stemcells and nmegakaryocytic
cells (Kuter D. J. Sem nars in Hematol ogy, 2000, 37, 41-9). These TAO
activities effectively increase the nunber of stem and progenitor cells so
that there |is nerg&stic effects when TAO is used in conjunction with

ot her cyto%#ﬁ%g%@ﬁ%%iﬁﬁéuce differentiation. 10The non-pepti de TAO receptor
agoni stl® ofHepd2 isarhuemn hapatocelldar Gar@nahs oelligef Wctive celcdétergninatioosl | s f or

st oren hapatelider @vanata oelLire oosl 5 for
on celts foreheloOid QLA 07 cHl BRI e but

are not | i it mediugcosteinimaviGSF BSTPd, ingrbelry ompoghitn §7pef2,atBr 11, SCE,

FLT3 |i gantgellksere tHendreatder Bith Cobmpourtd R4E0 RPIEA i 14, NEIG, ugak: Ghg Or I1L-5 or
15a bi ol ogi.cal

ctive derivativye of any of the aforenent|oned agents,
KT6352 (Shi”&‘f“é’ﬁ}/e?. OlfZ Bgurs. Eﬁ@?“ﬁ&ﬁ%&of‘ Waggpeaspiged Lﬁ%ﬁ‘fég?i') terfelarof errin
(Laur end JQProredgadkeagenngccoRimarioahe mantaytirerldairbtobol. Physisah@gwan 2997, 116,

and ot her on ot 3 st BroBr ofktH sopal TURERT SEMeod& Ry var o )

proliferative properties for stemcells, 20progenitor cells, or other cells

expr essi Ng JAQRRGHMAISed SiEorshde ih ¥k Aimbdior dablec@lls WRRdhI¥sslst er m ne by
known nmethods 11 a
approximately 6 ug/mL.

20

25
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conpound is a non-peptide TPO receptor agoni st and thus included within the

scope of the current
be enpl oyw0:2085l0uG f e

i nventi on.
rase Assay

By way of exanple, the
Conmpounds are

foll ow ng assays can
PETIUSAI0BOS40pOt ENCY

as agonists of the TPO receptor in a Luciferase assay such as described in

Lanb, et al., Nucleic Acids Research 23: 3283-3289 (1995) and Seidel, et
al., Proc. Natl. Acad. Sci., USA 92: 3041-3045 (1995) by substituting a
TPO-responsive BaF3 cell line (Vigon et al. Proc. Natl. 30Acad. Sci. USA

1992, 89, 5640-5644) for the Hep& cells utilized therein.

cells express TPO rggeptors and closely match the pattern of STAT (signal

transducers and activ

muri ne and hunan bomne
tested inan in gitro

UT7TPO cel I's areza Al
whose survi val

al. Blood 1996, &7, 45

their ability ingstitm

bone marrow cel I & In

i ncubated in |iquid~-ci

aid gy f

at ors of transcription) activatio
marrow eell-se-Proliferation Assa
proliferation asé\ay using the hu
man megakaryobl asti ¢c.cell line th
bwt h i s dependent on ®he presence
b2). Differentiation Assay Conp
ul ating the maturati on of 5nmegak
this assay, purified hunan CD34+
ul ture with test conmpounds™for 10

]

The nuri ne BaF3

n observed in primary
y 35Conpounds are
man UT7TPO cell 1i ne.
at express Tpo-R

of TPO (Konatsu et
unds are tested for
ryocytes from hunman
progenitor cells are
days and the nunber

of cells expressing §

he transnenbrane glycopragtei iy

1 (gpllb), a

megakar yocyti c markewp1is them neasured by flew cytomebry (see Cwirla, S.
E. et al Science, 1997, 276, 1696). 10 The pharmaceutically active
conpounds within the scope of thfP&EPeHYSEd®BA are useful as non-peptide TAO
receptor agonists in humans, in need thereof. The ability of
non- pepti de TAO receptor agonists to treat cancer is 15denonstrated by
activity in the follow ng Assays. Cancer Proliferation Assay

Solid Tumor Cell Line Proliferation Assays

Cell Titer glo Methodology:

10  Cells in log phase growth were seeded in a 96-well plate at 2500 cells/well in 50 uL
medium and incubated at 37°C, 5% CO, overnight. Compound A was diluted in medium
and added at 0.1, 0.4, 1, 4, 10 and 40 ug/mL. Following a 72 hr incubation at 37°C, 5%
CO,, The CellTiter-Glo Luminescent Cell Viability Assay (ProMega Corp)was performed
according to the manufacturer’s instructions. Briefly following a 30 min room temperature
15  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.

20

-34 -



20F| at - bot t

wel | s;

om 96-wel |

eawb 2os8/lo1iont ai ned 1 x 104 cell s.

mcrotiter tissue culture plates (Costar,

Canbri dge,
MA) were used for the assay. Cultures were perforned in replicates of 4

Si x concent r aPCos2@B/oSmapound A

(ranging from40 Rg/nmL to 100 ng/m.) were tested in the absence and

presence of—30—rgr--CSH—10GRgHH—FFPOoe+—5UHH—e+ERPO—CelH s were
al so tested in nmediumpal one, G 25CSF al bne, or EPO alpne to
establish ] val ues. The fi | unme iKIs . | was 200 RI _
Pl ates wer ¢ p days.
Proliferati 8Ced by the uptakell@f9 triti at ¢ekltTiteniath ne (BH TdR) by
ﬁglr\slleg?| \r/]vSI (ﬁf\@z;[ E+i ébla8f 3H TdR for t ]I%gl nal 18 QUES, | ncusgblrg,n,
30MD) and mmasuri ng negcpactivity on thelizter mat $cdimirr &d | ac 1450
Compound- A NG o BSary Yoconr oo HAC ot o Jiotior 8o onb with
test conpouyopwit h caugecpt cells (100% ofqpmontrol ). (3@ TidOGIo
2008/ 10114 TPCTT USZ0UY7 0524046 CelT LI ne pPescriptron ound A 1Cb0 (ug/m)
CCRF- CEM Lyia#fohl ast ell |enkenia 0}%W Cell Titer Glo
NCI-H322M INSCLC 8.30 Cell Titer Glo
NCI-H522 NSCLC 5.90 Cell Titer Glo
NCI-H460 NSCLC 5.70 Cell Titer Glo
HepG2 Hepatocellular carcinoma  |5.61 Cell Titer Glo
References describing Cell Titer glo Methodology include the following:
Zhelev et al, Cancer Chemother Pharmacol 2004: 53:267-275; McCabe, et al
(2006) Cancer Res. 66 , 8109-8115; and Gauduchon, et al (2005) Clin. Cancer
5 Res. 11, 2345-2354.
Many current treatments for cancer and precancerous syndromes are toxic
to the patient and/or are known to trigger adverse events which require the patient
to stop the treatment periodically in order to recover from the toxic effects and/or to
10  allow the adverse events to subside. This recovery period also provides the cancer
or precancerous syndrome the opportunity to re-establish. One advantage of the
compounds of the invention, non-peptide TPO receptor agonists, suitably a
compound selected from the following:
3'-{N'-[1-(3,4-Dimethylphenyl)-3-methyl-5-ox0-1,5-dihydropyrazol-4-
15  vylidenelhydrazino}-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;
20 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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K562 Chroni c nyel ogenous | eukem a 1.80 MOLT-4 Acute |ynphoblastic T cel

| eukem a 0.56 RPM -8226 Pl asmacytoma 5.90 SR | mmunobl astic | arge cell

| eukem a WO2d08/18e1figures 1 to 5 5 Activation of Akt i mCHUsawwsPrauel et s
Treated with TPO or Conpound A Washed human pl atelets from heal t hy

vol unteers ; ‘?tﬁer ﬂh)%gngéoérlé c‘bﬂ?&jg e 9@}()&@(}9 e%%%xl%\{ﬁ stg;l'ngg?ag!nﬂ?r;@gp

[ reconbi nan uman t I'n obta | ne st ens
M nneapol i dhermgpies gr@\ areyparg Ie(cg@emg@@ﬁ%@gtﬁﬂadpq a dallydrasis overa long period

of time, suitably for over three months, suitably for over six months, suitably for over
nine months, suitably for over a year, thereby providing continuous treatment of the
5 cancer or precancerous syndrome. This advantage in the treatment of cancer and

precancerous syndromes can be realized whether non-peptide TPO receptor
agonist is being administered alone or whether another anti-neoplastic agent is
being co-administered. Even when the co-administered anti-neoplastic agent is
periodically stopped, the non-peptide TPO receptor agonist can continue to be

10  administered in order to provide sustained treatment of the cancer or precancerous

syndrome.

The present invention therefore provides a method of treating cancer in a
mammal, including a human, including wherein the cancer is selected from: brain

15  (gliomas), glioblastomas, leukemias, Bannayan-Zonana syndrome, Cowden
disease, Lhermitte-Duclos disease, breast, inflammatory breast cancer, Wilm's
tumor, Ewing's sarcoma, Rhabdomyosarcoma, ependymoma, medulloblastoma,
colon, head and neck, kidney, lung, liver, melanoma, ovarian, pancreatic, prostate,
sarcoma, osteosarcoma, giant cell tumor of bone, thyroid,

20 Lymphoblastic T cell leukemia, Chronic myelogenous leukemia, Chronic
lymphocytic leukemia, 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 megakaryogcytic leukemia, and Erythroleukemia.

25 malignant lymphoma, hodgkins lymphoma, non-hodgkins lymphoma,
lymphoblastic T cell lymphoma, Burkitt's lymphoma, follicular lymphoma,

neuroblastoma, bladder cancer, urothelial cancer, lung cancer, vulval
cancer, cervical cancer, endometrial cancer, renal cancer, mesothelioma,
esophageal cancer, salivary gland cancer, hepatocellular cancer, gastric cancer,

30  nasopharangeal cancer, buccal cancer, cancer of the mouth, GIST (gastrointestinal
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.

35 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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1) (10mV) for 15 mnutes alone, or 13 mnutes alone followed by 2 m nutes
with 1nM ADP (+ADP). Protein extracts were probed for Akt (5er473)

activati oNO 2Ress0lit4s are representative of 3 individual expars2ensnsaL6
Conmpound A was conpared to TPO in human platelets through the 15exam nation

of a si gnaluntkﬁé\m9.59&.&;9&&%%@5@@&@%%) ¥@o%rln§agpﬁgt.tc%em TPOR [ TPO

receptor] stinulation; ecifilca riefactlvatlon [ Chen, J.,
et al., Bl G@W'C%@S'O@@Gﬂ“mw (F(@@‘%?”O”F@j Prﬁﬁtat'ﬂ'”tra@@'t ial (inradeii#bsi s &

Haenost aSS'rﬁa,opIEél’a (PP 1DES4PCArEDBMbin BEUDGISY -colodtpoBlps anfEBwerb®kbatts, 374,
48-52 (1995 Treatment of washed platelet preparations with TPO (Bl ot 1)

]
resulted i GW?'ISI cant 20Akt activation, as denonstrated through the use
of phosHor yvl/ratth com@zes ithd adrainistrbibah meﬁhdtlm:hmduragﬁianﬁ)h pliptide FB@evVer, no

cct vall on 4SRRI MhB UK, SRS el 0 11 Blot ) 1

addi tion, ron W he~signiti cant enhancenent of
activation of Akt in conbination with ADP (1 pM as conpared to TPO or ADP

al one (no actlvame%gh% 5166 imini B 1ETa pABnARARERREACrBGEhyat | on_was

observed when pl atel ets were 1 ncubated wth Conpound A prior to addition of
ADP. CO'FH%E@”?'G’%FP@afj’ﬂm'ﬁi@ﬁ'@”’t'?@‘ﬂd'W@Q" aetilmited {9 dHraygne¥e non- pepti de
TPO r eqept Qhtr@0@buBk, or&losisutithebus, ditﬂ!adaﬁhalr@rwééremtara%t phoshoryl ati on,

[ ati on. Because Akt

wh t | at i b
activity 1o i bR R RmoroE o R BBshdTlen Aoy de one
possi bl e eXxptapabiednntb @onvdmienddbsagednmes swbtas\dapyuled, taldets p@phjectablEAO

receptor %‘?Qba%tl_@%é’oﬂb bVlu@Wﬂgﬁ&ﬁ&hé{tf&QI‘ cﬁ¥ri 2 ahoei Ioﬂzbd 5§$|Bt amieféDP  Liver

Cancer Ass oce car [T ne. Active
cel | deter rf'ﬂ@‘i@dq @F%cm/éac@sseeal@uwlf@tﬁ dHeigce.deira glbpysysreas; F‘?@C yebatlnm
cel l's/nis i rhg%ﬁ ﬁ@%brﬁ alébé‘é grﬁ/a%ozsm Lidb TRl ‘éf@aﬁ@%@' rllidﬂj%l éé?n%rglﬁ%hﬂéd

I ncubating overn g Cel s were then treate wi t h Conpound
A at 0, 0.BY'yp Reanut OH °"Y@)°"£F@"%@HE%%[ .%Lﬂf%@&qamer?z W50t 1ay ce |
prol i fer at iiedludesnymrapbgedralsiss gndtéréal Seich Bk lgBlce Monostearate or glyceryl

distearate, alone or with a wax. The amount of solid carrier varies widely but,
preferably, will be from about 25 mg to about 1 g per dosage unit. When a liquid

20  carrier is used, the preparation will be in the form of a syrup, elixir, emulsion, soft
gelatin capsule, sterile injectable liquid such as an ampoule, or an agqueous or
nonaqueous liquid suspension.

The pharmaceutical preparations are made following conventional
techniques of a pharmaceutical chemist involving mixing, granulating, and

25  compressing, when necessary, for tablet forms, or mixing, filling and dissolving the
ingredients, as appropriate, to give the desired oral or parenteral products.

Doses of the pharmaceutically active compounds in a pharmaceutical
dosage unit as described above will be an efficacious, nontoxic quantity preferably
selected from the range of 0.001 - 100 mg/kg of active compound, preferably 0.002

30 -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

35 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.

-37 -



15(Promega) reagent according to the manufacturer's protocol. Data is the
mean of n=4 wells reported as the percent of the control (0 ug/nL of
Conmpound wW®.20@8ampaund A i nduced a decrease in the nunbercCofUSeéosob®icel | s
with an |1 C50 of approxi mately 6 ug/nL. 20 25 V\D

2008/ 101141PCT/ 1.9%0% / Solid
Tunor Cell Line Prol | erﬁ%g%b%\ggm%g%ée [ ter erg/@{]o%y {F{B); : C)1:)Cel S
in |og phassé"”Q?' dﬂ/\)‘thﬁ aflepRd wlla@aowith h& F%UG\N@H”OWDQP TPQF)‘#K?pEéIaQ@WﬁbI | in 50

uL nedi um gpdsé, ﬁﬁé@l@érﬁﬁ aftth3B@pa@(%@%e%&fe%f@hhunu%@ﬁ% thewas diluted in
medi um and added at lowing a 72 hr

bt pon S Bagivoate Sondliqrr Adioa Jattti Seoehdng SO i aci I ty

Assay ( Br oNeagicuGo pplieva bejpgrifeatated|l eesutiirda nged o ddjest dasageacindudings
i nstructions, Briefly fpl t enper ature 15i ncubati on 100
: g)fatlaﬁoelq%é\géghf dle?vgn'ag g?e da’oadm rlﬂst?]eﬂ%w

uL CELLTI t Wes™ a to each well and m xed for 2 m nutes.
The method of this invention of treating cancer in mammals, including

humans, comprises administering to a subject in need thereof a therapeutically
effective amount of a pharmaceutically active compound of the present invention.
10 The present invention relates to the use of non-peptide TPO receptor agonist
compounds in the treatment of cancer in a mammal, including a human.
The present invention relates to the in vivo administration of a non-peptide
TPO receptor agonist in the treatment of cancer in a mammal, including a human.
The invention also provides for the use of a compound of Formula () in the
15 manufacture of a medicament for use in the treatmet of cancer in mammals
including humans.
The invention also provides for the use of a compound of Formula () in the
manufacture of a medicament for use in therapy.
The invention also provides for a pharmaceutical composition for use in the
20  treatment of cancer which comprises a compound of Formula (l) and a
pharmaceutically acceptable carrier.
The invention also provides for the use of a compound of Formula (VI) in the
manufacture of a medicament for use in the treatmet of cancer.
The invention also provides for the use of a compound of Formula () in the
25  manufacture of a medicament for use in therapy.
The invention also provides for a pharmaceutical composition for use in the
treatment of cancer which comprises a compound of Formula (Vl) and a
pharmaceutically acceptable carrier.

30 The method of this invention of treating pre-cancerous syndromes in
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
35  compounds in the treatment of pre-cancerous syndromes in a mammal, including a

human.
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Lum nescence was recorded following a 10 m nute room tenperature incubation
using a PerkinEl mer Mcrobeta | um nescence counter. | C50 was determ ned by
EXCel Fitwo.2808110110he ef fect of Conpound A is indicated iPaTiUseoosablogs bel ow.

20 WD 2008/ 101141PCT/ US2008/ 054046 Cell line Cell type 1C50 (pg/m) Assay

Emt NCI - H23 N3l fradedrt vERdn rliatd to B Lin S NS tfonlct-ahdH&ldptidé ter 4 o
TPO receptor agonist in the treatment of pre-cancerous syndromes in a mammal,

including a human.
The invention also provides for the use of a compound of Formula () in the
5 manufacture of a medicament for use in the treatmet of pre-cancerous syndromes
in mammals including humans.

The invention also provides for a pharmaceutical composition for use in the
treatment of pre-cancerous syndromes which comprises a compound of Formula (1)
and a pharmaceutically acceptable carrier.

10 The invention also provides for the use of a compound of Formula (VI) in the
manufacture of a medicament for use in the treatmet of pre-cancerous syndromes.

The invention also provides for a pharmaceutical composition for use in the
treatment of pre-cancerous syndromes which comprises a compound of Formula
(V) and a pharmaceutically acceptable carrier.

15

In addition, the pharmaceutically active compounds of the present invention
can be co-administered with further active ingredients, such as other compounds
known to treat cancer.

In addition, the pharmaceutically active compounds of the present invention

20  can be co-administered with further active ingredients, such as other compounds
known to treat pre-cancerous syndromes.

Contemplated Equivalents — It will be appreciated by the person of ordinary
skill in the art that the compounds of Formulas | and VI may also exist in tautomeric
forms. For example, in Formula |, the double bond that is drawn between the two

25 nitrogen atoms exists between 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
30  scope of the invention and inherently included in the definition of the compounds of
Formulas | and VI.
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NSCLC 12.7 Cell Titer Ao NCI-H226 NSCLC 11.0 Cell Titer G o HOP-62 NSCLC

10.6 Cel |l

10

15

20

25

Titer Ao A549 NSCLC 9.10 Cell Titer G o NCl-H322M NSCLC 8. 30

WO 2008/101141 PCT/US2008/054046

Without further elaboration, it is believed that one skilled in the art can, using
the preceding description, utilize the present invention to its fullest extent. The
following Examples are, therefore, to be construed as merely illustrative and not a
limitation of the scope of the present invention in any way.

Experimental Details

Example 1- Capsule Composition

An oral dosage form for administering the present invention is produced by
filing a standard two piece hard gelatin capsule with the ingredients in the
proportions shown in Table I, below.

Table |
INGREDIENTS AMOUNTS

3'-{N'-[1-(3,4-Dimethylphenyl)-3-methyl-5-oxo-1,5- 25 mg
dihydropyrazol-4-ylidene]hydrazino}-2'-hydroxybiphenyl-3-

carboxylic acid

Mannitol 55 mg
Talc 16 mg
Magnesium Stearate 4 mg

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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Cell Titer Ao NC -H522 NSCLC 5.90 Cell Titer Ao NCl-H460 NSCLC 5.70 Cell
Titer Ao Hep& Hepatocellular carcinoma 5.61 Cell Titer Ao References
descri bi nyoQetd/1oTisier gl o Met hodol ogy i ncl ude the fol |l orcCmgiS2@isesave et al |
Cancer Chennther Phar macol 2004: 53:267-275; MCabe, et al (2006) Cancer

Res. 1 &%G@gééﬂéwgolé‘ﬁ% qq"l‘é%lﬁ@?éhuk%tar@lscr(eggg(?)dngb'rﬂlxemﬁ%e sheR; 11,

2345- 2354 rrent treatnents for cancer precancer ous
syndr ones delé a@é)@FQ@”@@C'ﬁh@eﬁéﬁreéﬁQd a%pwprgﬁ@%ﬁmtab@tm gger adverse
events which require the patient to stop the treatnment periodically in
order to recover fromthe toxic effecrtaglealpd/ or to

5
INGREDIENTS AMOUNTS
3'-{N'-[1-(3,4-Dimethylphenyl)-3-methyl-5-ox0-1,5- 20 mg
dihydropyrazol-4-ylidene]hydrazino}-2'-hydroxybiphenyl-

3-carboxylic acid

Microcrystalline cellulose 30 mg
sucrose 4 mg
starch 2 mg
talc 1 mg
stearic acid 0.5 mg

While the preferred embodiments of the invention are illustrated by the
above, it is to be understood that the invention is not limited to the precise
instructions herein disclosed and that the right to all modifications coming within the

10 scope of the following claims is reserved.
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10al  ow t he adverse events to subside. This recovery period al so
provi des the cancer or precancerous syndrone the opportunity to
re-establish. One advantage of the conpounds of the invention,
non- pept i dexARQ eRfked @ agoni sts, suitably a conpound sel ected from
the fol | ow ng:

-{N 41- (3, 4- D net hyl pheny1l) - 3- net hyl - 5- oxo- 1, 5-di hydr opyr azol - 4- |
5y| i dene] hydr aziAoge a8f a horepeptidei THE rackpfbr agolistily tHecmatufdeture of a

3-{N 41-(3, 4- - 1, 5-di hyd | - 4-
J11 dene] hy dhedrabRIE Rédtiett SPedebe Bl Rdisy Lo i OPY " 2%

1- ( 3- chl or o- 5- { [whefrdindind carsehisgelesteddrort) brgin(gliamyas)) alliekipbipimaer azi n- 1-
O hi azol 4 i d;
S0ar - a1 (Ao @%ﬂﬂ?‘”"ﬁmﬂ%% ndroliol BbReb Bl R e ot o
ndol 3- vyl |%@@é9kﬁ[€?§z'ﬂﬂ@}‘m’é ormmaékcgﬁmcghéwms BUagLy Ewglawwai and

- hydr oxy ﬁ:hab{:blm gsaﬁ&ﬂné e(p%nﬂ%rﬁ@tﬁla PBeMbbastbn, @bloy i aMdkcR; VI 1 de

ne] hydr a lic acid;. and/or a pharmaceuti cal y
accept abl e%‘é‘gﬂ%’ E(S me ma, jo¥ T%Paﬁﬂﬁa%ﬁﬁ’éﬁ?ﬁﬂssa %onsi der ed
general ly |cﬁ®shﬂmm giaancestlttamdaofobcmet ihgmii;er t her ap| es and are

capable of bei ng Al LSheF So Ak AndobhbrRl ol huk 8l RRERY.

time, suitably for over hr &8" TON Sul
sui t ably f dymphvasytinlenkemianthisy-celllietikdrhia, daite b'xr@hoalaykaa;rmer@bpmc

abl ;
provi 41 N9 GRirbANALBLGRR! NBAL YpHBRoRE RS TouRimBY PEARREIENS,

syndr one. vantage in t treat nent cancelr an

syndrones dauneblagks 'F’E%C%@{N%Fa Adantiss i%emmMe@é\&W@b agligoni st i s

bei ng adm némlgdna{.@@enyéron\m%hh@rmeguktah@eyt@néukémgmr@sewr@g%?mé S
bei ng co-adm ni st re - dmnlst ti- lastic

d
roent 19 o barbdlaneahte. HdaRRs ke no Rk e BPo R Ron ot
can cont i nuenplebieestit Tachitilymshoena dBurkitt’ anyd:mhotrm follizvlad éynsibsired, ned

treatment of NG SRMRIoRL BLERPIESLOUSMUMIONE . g concel Rl 5o

i nvention therefore provide ey rramml
i ncl udi ng acanmraﬁewicaulcqa{nderngndmtaalmanh@ mb@nces nwbﬁr@ﬂl@maa‘ rom

brai n esophageal cancer, salivary gland cancer, hepatocellular cancer, gastric cancer,
nasopharangeal cancer, buccal cancer, cancer of the mouth, GIST (gastrointestinal
stromal tumor) and testicular cancer.

2. The use according to claim 1 wherein the mammal is a human.

3. The use according to claim 2 wherein the TPO receptor agonist is a
compound having the following Formula (I):

wherein:

R, R1, R2 and R3 are each independently selected from hydrogen, C4.
galkyl,
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15(gliomas), glioblastomas, |eukem as, Bannayan-Zonana syndrone,
Cowden di sease, Lhermtte-Ducl os di sease, breast, inflammatory breast
cancer, WIms tunor, Ewi ng's sarcoma, Rhabdonyosarconma, ependynons,

medul | obl ast oma, gehgf,ofread(@mRNestayl, Fitd)8Yand, HABgen, larf! subSRLRIIOTR,
ovarian, pancreatic sarc ant cel|l

ostate, s ost e [
tumor of bone, th?’?fbis %;St@‘ﬁﬁé/ﬁ%ﬁbg?{@gﬁ% CTC'E@?Y'W% mpg‘?te‘éﬁ‘ii offt-
nyel ogenous | eukeCONRYES; phosphbyieriaiic ytifahid itk hbsphitiabeid; SDINRSRE,
| eukem a, acute | hglb{ ast | & I effuklfam a %ﬁroni c_neut rg ilic ia (il
| eukeni a. Acute | JNDROBILEPFHS TEMKER® PURRTIianh oS pbiesRnisH Brecrmula (1D,
| mmunobl astic | arge cell |eukem a, Mantle cell |eukem a,
Megakaryobl astic | eukemia, multiple nyerbma, acute negakaryocytic
| eukem a, and Erythrol eukem a. 25nali gg nt fFynphoma, hodgkins
| ynphorma, non- hodgki ns | ynphoma, | ynphdbRgs %c T cell |ynmphoma,
Burkitt's |ynphoma, follicular |ynphoma, w neur obl ast oma,
bl adder cancer, urothelial cancer, |lung cangger, vulval cancer,
cervical cancer, endonetrial cancer, renal cafldkr, nesotheliom,
esophageal cancerwhe/glivary gl and cancer, hepatocel|lul ar cancer,
gastric cancer, 39@3@_@phar angeal cancer, buccal cancer, cancer of the
mout h, G ST (gastrointestinal stromal tunor) and testicul ar cancer,
whi ch conprises thé &dm nistration an effective anmount of a
non- pepti de TPO recve\Pt or agonist to a mammal, including a hung in
need thereof. 35THeVpKedEnt arerRpshindsnendritiyselested fiom Bes and R Hod of

treating pre-cancgréreR B/ BdERIRS fioh: dy | alk 'l,fwbluglkﬂgcq—_d’ﬁlé{ém,,
PR T AR R
si gni ficance (MGUSHijs snledtedifrspl mgirogers wikgh; oyaialiofn| G Ch sargh eabsituted
cervical |esions, i i - L praostatic i aepi t hl ei al
(i ntraductal) neO%Eﬁs%ab%ﬁ%h{ﬁ&C%@Lmér@é?%%g;é 'ﬁ@iﬁﬂug% 1 S), colon
pol yps and sever eRRapdRGare eaeh irdepensisinty selotied fromdmdragessalkyie
adm ni stration anggftigedd A I,aﬁﬁg%cléglky@ dnanrpept i de TPO recept or

I ng

agoni st to a mamal 5! ncl uman, 1 n need thereof. The drug may
be administered t® R pad ReAekan{ogriber wikeihggitraggn dmyhich they are attached

represent a 5 {0 6 member saturated ring containing up to one other
heteroatom selected from oxygen and nitrogen;

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(OINR10R11, -5(0),NR1OR11, -5(0),R4 and
protected -OH,

where n is 0-2,
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conventional route of adm nistration, including, but not limted to,
i ntravenous, 10i ntranuscul ar, oral, subcutaneous, intradermal, and
parenteral. The non-peptide TAO receptor agonists of the present

invention are incga i nvenj ent ~do h_ as,.
capeul es. tabl ot s o ek aene At SRR T4 GHESPLGRALAR: FRG p@Ruutes
phar maceuti cal cacydaatkyl andeswrsplutede@s-Cobiyt andrri ers i ncl ude, starch,
| act ose, cal cium syhfatedihydrate . terra, alba, su al c

gel atin, 1b5agar, lSec Pctrjl% a@é%ﬁg,gé%jgﬁggf%%o ‘%“e&?’@?ag'lfﬁé‘ﬁﬁcté?%’é{h c
acid. Liquid car rsubstitutetcdystbalksly sulpstityped Gy+C giakyi, adhyil vealkyllsubstiltede,

and water. Simlarl h rrier ijuent. may include an :

prol onged rel easew\%%%é Prgﬁn??es{?@%ﬁtggﬁta%ﬁ%@%@lfmﬁ%ﬁ]&sﬁ%@ %qn@sgﬁg af‘ycer yl
di Zt Iear gt e, al oPealbml(wvbcquw, madoxg,‘l'mmamdmylggﬁncsokcb,dwygmxyj JfJ(O\)(aIRi’r,es
wi dely but, prefe 4\ r Qfp.a 425. gt o _about g per
dosage unit. V\henégﬂﬂﬁqu}ﬁébwg'?r'i g&k@%@ed?“@h@aﬂ?’eﬁﬁt&g{' bn will be
i{] t_hfa form oI gl s;bsﬂmtg@yicbobrh:yl, eatoben, anyl, sudistituteel ayliandgapiedied ~OH,
sterile injectable Ligui d_su as_an a e ..or a epus or
nonaqueous | i qui d's sp@'ﬁcgﬁon.%ken§°gerﬂ1efﬁ]§t?'ghﬁpwgggﬁpq @g?h ﬁ}e&?é‘? ati ons
are made fol | ow ngttavbed esgresamdh Stte Ghmemgberssatdratedpngraratzénitg gpto one
chem st invol ving_m xi ranyl at i and 25conpressi ng, when
necessary, for ta%tpgrih?q%rroﬁg’,m %?Lie%f?ﬂﬁa,owgﬁ PRI ssol vi ng the
ingredi ents, as apperef4 iates desaitgidebovdandeds 6€d oral or parenteral
product s. Doses of the pharmaceutically active conmpounds in a
phar maceut i cal dosagermadcautiasllyceseptabledalibnydeatai ddivaeorestafthereati ous,
nontoxi c quantity preferably selected fromthe range of 0.001 - 100
ng/ kg of active conpound, prefer abI& 0,002 30- .50 ng/kg. Wen
treating a humarPrpddediet aileass ene 6f RaRAJRE g R3dea SPEstided geeroup or

agoni st, the sel eghe@rsl9siR methpehd BulStRIPE aP Fr&denlldvin FoRAMA 1f).L | mes
daily, orally or parentérally. Preferred forns of parenteral

adm nistration include topically, rectally, transdermally, by
injection and corte useaitsbidingyto ickdim Siwhereibithe catnsage isBélbstel domhuman
adm nistration suitably contain from0.05 to 3500 ngy, suitably from

0.1 to 353000 ny, suitably from10 to 200 ng of active conmpound. Oral
admi ni strati on, 3-{N-[1-(3,4-Dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-

ylidenelhydrazino}-2"-hydroxybiphenyl-3-carboxylic acid;

3-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidenelhydrazino}-2-hydroxy-3'-tetrazol-5-ylbiphenyi;

1-(3-chloro-5-{[4-(4-chlorothiophen-2-yl)-5-(4-cyclohexylpiperazin-1-
yl)thiazol-2-yi]Jcarbamoyl}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-ox0-1-(4-propyl-phenyl)-1,2-dihydro-indol-3-ylidene]-
hydrazino}-biphenyl-4-carboxylic acid;

or a pharmaceutically acceptable salt thereof.

5. The use according to claim 4 wherein the compound is administered orally.
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whi ch uses | ower dosages is preferred. Parenteral adm nistration, at
hi gh dosages, however, also can be.used when safe and convenient for
the patient. Opti mal dosages to be adm nistered may be readily
determ ned gy t e, sekddchbRfhg B cddit 48ktereRMfe RohboltRl Y alninistéas
particul ar non-ggftlde TAO receptor agonist in use, the strength of
the prepar &@eHcr@lhe node of adninistration, and the advancenent of

t he di sease condition. Additional factors depending on the

Sparticul ar, patigent being treated will result in a.need to adjust
dosages, i el udi TG WEEREISgR S dprereittic matelss Favpen

adm ni stration. The nethod of this invention of treating cancer in
mamal s, i ncl udi L reTolot Mol Lng. to a subject in
need there(r)%:' a tﬁhg?é;g{e%@i?%g\%?gwec??% ve og'ncéhﬁ'[n_g@g' a pharmaceutical ly
active conpound of tHH8 presedinpoundeastdispipseddmplainpf os amhaimaasatical

rel ates to 4cheptdsie saft tie8srP&Rt | de TPO receptor agoni st conpounds in
the treatnment of cancer in manmmal , i ncl udi ng a human. The

present invention relftes déashens atneepiaiiciadee rati on of a
non- pept i den HOnERGEELURY ofagasdisdment dr Rembinaasmeivheditaraénts fdr ticating

manmal , incCI ugi nﬁ a _human. The invention also provides for the use of
a conpound SF°Fd m%m(nla. in the 15manufacture of a nedi canment for
use in the treatnet of cancer in mammal s includi ng hunans. The

invention g so pﬁfévds%ea% 5 ttg%laﬂ'ﬁ%, QheRirfRERR N He é:rﬁir-ﬁﬂﬁ'pﬁasﬂi&r% &t
t he manufacture of a medi canent for use 1 n therapy. 2

i nvent i on d$ selegledfoaeibe grmurcoppistingessentialy of aptirpiigptubble agsptsuse in
the 20t r eatgBmMunPlofRRSRIN ctipidkes CATRYIAtFR a0 HRMIIE defnfsor mul a (1)
and a pharnaceuti cal | ,a}‘gbqe tabl e cgrlrl er. . Tr_e i nvention al so
provi des f gpPasRmerase finhibiets 36imateapltes torisoryarrse | AIoRES BRTTIOREE ur o
of a nedi C&lrmmrmonalw&elo?nei, h@nbrtmﬂ?&tioﬂfpaﬁaﬁmghibiftors; non-rleceptor The
i nvention . RI OVi . t he e of. of Formula (L).in
the psmanurtaor B kMgre ShablindsiiontiBers i FRIRIHRILE bobRE Mgl

i nventi on agsotspany celecyclesigralipg ihibitorsut i cal conposition for use in
the treatnent of cancer which conprises a conpound of Formula (VI)

and a pharmaceutically acceptable carrier. ) )
10. The use according to claim 8, wherein the at least one anti-neoplastic agent

is an anti-microtubule agent selected from diterpenoids and vinca alkaloids.

11. The use according to claim 8, wherein the at least one anti-neoplastic agent
is a diterpenoid.

12. The use according to claim 8, wherein the at least one anti-neoplastic agent

is a vinca alkaloid.

13. The use according to claim 8, wherein the at least one anti-neoplastic agent
is a platinum coordination complex.

14. The use according to claim 8, wherein the at least one anti-neoplastic agent

is paclitaxel, carboplatin, or vinorelbine.

15 The use according to claim 8, wherein the at least one anti-neoplastic agent
is paclitaxel.
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30The nethod of this invention of treati ng pre-cancerous syndronmes in
manmal s, includi ng humans, conprises admnistering to a subject in
need thereof a therapeutically effective anount of a pharnaceutically

active conp@ind e lideeadebRARY BN Wwhersin the at least onelARi-REPRRAE agent
invention relates to the use of non-peptide TPO receptor agoni st

35conpoundds FAPPRBYR T eat nent of pre-cancerous syndrones in a mamal
i ncl udi ng a human. The present invention relates to the in

vi vo adm ni rati,on of a non-peptide TPO.rgceptor, agoni,st i .he
Voot ot "o r e e ol RERh WAkl FE e AR Bhecr st Raent
The i nvent iigrinatedwngr ovi des for the use of a compound of Forrula (1)
in the 5manufacture of a nmedi canent for use in the treatnet of

pre-cancerous syndrones in nmanmal s incl udi ng humans. The

i nvention al&o priswisgeascersingtosipin Sawbeteinttie at inssbena aBhngaptatig sgent

the treat mgah sRfnaPirfhseabes sHisvSYiRRbRGES Whi ch conprises a conpound
of Fornmula (1) and a pharnaceutically acceptable carrier. 10The

invention also provides for the use of a conpound of Forrmula (VI) in
t he manuf actur e Tife wermdbeimEotcldiar Spywheren theignakliedrzactidh pathway

pre-cancer qus, .syndr o " he Jnventi on. al LoVl for a
Phar maceut Pt BREgrota srontbBrleP Giable? Bubhe S bR 1P e fous
syndrones wiengiktingpefifEGER2,al IE3ndhd, BT KRG al kA Trkentrke, and c-fms.
pharmaceutically acceptable carrier. 15 In addition, the

phar maceuti cal ly_active conmpounds of the present invention can be

co- adni ni st@* ed THetyserascorsing taclain d 8 wherew ea signakirnsdugioptnadivay
conmpounds kpbkortiPaih [MpilitoE SN Srine/threonine kinasé Beldbt@h flofthe ightt

phar maceuti cal _Iy acft'%ﬁe cog&pgges gif t he present invention 20can be
co- adni ni st©PIFING efiakuplth %78 i ngredi ents, such as other
conpounds known to treat pre-cancerous syndrones. Cont enpl at ed
Equi val ents,- |t Wi i i il
in the art%t1hat W\gedégo#%gun St%'gc*a ﬂﬁggh\ﬁ?{%éerﬁethggw r%}c}ﬂé{c“%‘gg)%ie%aj in
t aut oner i ¢ iflibitas is @ mhéxtangd aserina/timepning kinase selectgd flohethp sradfamiiiaf | s
drawn bet wggn.bhe two 25 nitrogen atons exists between the |ower
nitrogen atom and the AR substituent. Tautoneric fornms of the
compounds of Formulas | and VI are exenplified by the follow ng

Formul a (X)22.  The use according to claim 21, wherein the signal transduction pathway
inhibitor is an inhibitor of ¢-src.

23. The use according to claim 18, wherein the signal transduction pathway
inhibitor is an inhibitor of Ras oncogene selected from inhibitors of farnesyl
transferase and geranylgeranyl transferase.

24. The use according to claim 18, wherein the signal transduction pathway
inhibitor is an inhibitor of a serine/threonine kinase selected from the group

consisting of PI3K.

25.  The use according to claim 8, wherein the at least one anti-neoplastic agent
is a cell cycle signaling inhibitor.

26. The use according to claim 25, wherein the cell cycle signaling inhibitor is
selected from inhibitors of the group CDK2, CDK4, and CDKB.
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NN (X) where the 'R groups are as defined above. Al such
conpounds are included in the 30scope of -the invention and inherently
I ncluded in the definition of the conpounds of Formulas | and VI.

W t hout furdher eiahirdbbiical donibdtih a8 \REmENRM clARes fifubé Rtnbiplhe

art can, using the preceding description, utilize the present
Invention to its fullest extent. The foll ow ng Exanpl es are,
therefore, 280 beA phastaceattahsomnpdsition fot lgésih tied irv@meantofidanaer in

limtation of the scope.of the pres I nvention.i,n any way.

Excper | ment deBiE REHRR LR e o EERRh adthsn An oral
dosage formfor admnistering the present invention is produced by
filing a stgndar Lec ' EB? l. ] L.ngr.edi ents
in the prop%tfr'lt_i Oﬂgé%‘ﬁ%ﬁ&fﬁeﬁl g{?ﬁeﬂ?,@%g{b& A M%ﬁ’&eﬁqﬁnﬁfgﬂder&a

| NGREDI ENT Spggicarentdor thegreainm:ng ofp peacaisqipensyIArBoeret hyl - 5- oxo- 1, 5- 25

ny gi hYFFODWQé%héeiﬁ'tthtfiggée&dﬂﬁgfoﬂéif ro%ﬂ@yaéaéahg@hgé}wfag-
carboxylic acid _Mannito al c esj u ear at.e4 ny
Exanpl e 2 -'"tr'?ﬁpétgg]%l‘%c’%%'% %O“WPB%?PP%BW OWRSEEHIGBNE f or m
for adm ni YMBUBYniybRdpsesivtsyhdrosiel aplasticsanarig weebtddlesions, skin nevi
(pre-melanoma), prostatic intraepithleial (intraductal) neoplasia (PIN), Ductal

Carcinoma in situ (DCIS), colon polyps and severe hepatitis or cirrhosis.

30. A pharmaceutical composition for use in the treatment of a precancerous
syndrome in mammals comprising a non-peptide TPO receptor agonist.

31. A use of a non-peptide TPO receptor agonist in the manufacture of a
medicament for the treatment of pre-cancerous syndromes in a mammal.

32. A use according to claim 31 wherein the mammal is a human.

33. A use according to claim 31 wherein the non-peptide TPO receptor agonist

is selected from:
3'-{N'-[1-(3,4-Dimethylphenyl)-3-methyl-5-oxo-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-
yl)thiazol-2-ylJcarbamoyl}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-ox0-1-(4-propyl-phenyl)-1,2-dihydro-indol-3-ylidene]-
hydrazino}-biphenyl-4-carboxylic acid;

or a pharmaceutically acceptable salf thereof.
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stirring 1.5% by wei ght of ’

3-{MN41- (3, 4-di net hyl phenyl) - 3- net hyl - 5- oxo-1, 5- di

hydropyrazol - 4-yl i dene] hyd razi no}-2-hyd .
roxy-3'-(teiq azotheﬁnéé%cawﬂo cldim SEOMAYIN I HRECAEORYE 8RfIrB%GP! 1N

wat er . 25Exan%) - Tabl et Co 03| i on The sucrose,
mi crocryst a9 %’f&% sArysd infraerihelshoeppiasia aeneeloaglaaryparatyy Shown in

Table |1 bejrmm/owms@nﬁhmcb @G gY, ayeloalygsladtie siyhéropie) pplaticdrngdown
with a 10% atln sal

.don.. Th I dried,
e i Ny
corrpr essed namptasa (PaY), Buctal@btomoima i5 sitNERER) ErT@SAMDISTERd severe hepatitis

-{N41- (3,4 Cﬂlﬁﬁ shyl phenyO- 3- et hyl - 5- oxo- 1, 5- 20 ngy
dlhydropyrazo yfldene]hydrazinoI-2'-hydroxybiphenyl3-carboxy|ic

acid Mcrocrystalline cellulose30 ng sucrose4 ng starch2 ng talcl ng
stearic acigf). 5 ATHse accordln%\&! &i8ird ﬁ@wﬁér%frﬁﬂhé%@nﬁ@@rﬂﬂis%@c&dqforﬁ he

he i nvent i on | & ABCTP A PEIPHASTERA Hr BehKeS Preed TR BT n

di scl osed ayﬁderﬁé]ﬁ)tdréilﬂo}r—z PRtirokgbiphdny®dafboggiciaes coming within the
10scope of the following clains is reserved.

3-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-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-
yl)thiazol-2-yl]carbamoyl}pyridine-2-yl)piperidine-4-carboxylic acid;

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

2’-hydroxy-3'-{N'-[2-ox0-1-(4-propyl-phenyi}-1,2-dihydro-indol-3-ylidene]-
hydrazino}-biphenyl-4-carboxylic acid;

or a pharmaceutically acceptable salf thereof.

36. A use of:
a) a compound as disclosed in claim 4 or a pharmaceutically
acceptable salt thereof; and
b) at least one anti-neoplastic agent,
in the manufaciure of a medicament or combination of medicaments for treating

precancerous syndromes in a mammal.

37. The use according to claim 8 wherein the mammal is a human.

38. The use according to claim 34 wherein the mammal is a human.

39. The use according to claim 38 wherein the pre-cancerous syndrome is

selected from: cervical intraepithelial neoplasia, monoclonal gammapathy of
unknown significance (MGUS), myelodysplastic syndrome, aplastic anemia,
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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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