COMBINATION OF PYRIMIDYLAMINOBENZAMIDE COMPOUNDS AND IMATINIB FOR TREATING
OR PREVENTING PROLIFERATIVE DISEASES The present invention relates to a pharmaceutical
combination comprising a (a) pyrimidylaminobenzamide derivative compound and (b)
4-(4-methylpiperazin-1-ylmethyl)-N- [4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-ylamino)phenyl]-benzamide
(Imatinib which is sold under the name Gleevec(r)), and the uses of such a combination for the treatment
of, proliferative diseases, most preferably gastrointestinal stromal tumours (GIST). Gastrointestinal

stromal t“mo“&%n(ﬁl?;‘Arﬁéﬁr&ap%ﬁW&MN%ﬁ%ﬁﬁ%@%ﬁd@ﬁéﬁﬂ%ﬁ%h%?&%ﬂ@m originate

from the gastrointestinal tract, most commonl¥ fro ach &60 to 70% of all GISTs). In the past,
: OR PREVENTING PROUFERATIVE DISEASES : ,
these tumours were variously classified as1eiomyoma, Ieiomyoblastoma, or leiomyosarcoma. However, it

is now clear that GISTs represent a distinct clinicopathologic set of diseases based on their unique
molecular pathogenesis and clinical features. GISTs occur most commonly in the middle-aged or elderly
with a medianTageEseQ taveltige seties peespimetiaseuding shiownadasignifieasingexXadifference in the
incidegce-dlt i%ﬂﬁﬁf@kﬂéﬂdnﬁfl?nﬁérﬁ@éé%%&@%)@n%b’?ﬁ@ %f@ (mhaii?nmétwm&qﬂ'mtqﬁmm%@mdoai?al
spread and metastases, which.are most commonly.fo in the liver. an ritoneal see . Malignant
Qi Ts occur o R IR e S PR P e BB AR MR, Dresonting
symptom is vaJUer iiHeran rAeaPhaARd RfarsesIsh Ak Rsmgtnm KidhagasIstPmay be diagnosed
during the evaltuitioatioé disaeayaniesiptietgrioyyiisrunieasaosiaied gastiomniessnal bleeding.
Management of metastatic and inoperable GIST is a major problem, since GISTs are notoriously
unresponsive to cancer chemotherapy. For example, in one recent phase Il series, 12 out of 18 (67%)

patients with SSRARCEESIEBIMYBYEHCYRAAESEEFIRbRE b SCrOgnBA 2EERERARNEY Bhcarbazine, mitomycin,
doxorubicin, cisggatiehyard sEngesme stimehbutomaie doe (EopsWive2I@ IETS mespoadew(y. Edmonson, R.

Marks, J. Buckpgyr ¥ st¥aBen@so Bras fan Seer<EliR iansat, #2380 ddemd areGamndiast of response to

D-MAP + sar%ram(?.st'n etween galtients With advanqe.d malignant gaﬁtrointes%inal strqmal tU{nors and
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patients with other advanced’leiorhyosa comas”}. reatment results have rermained equally Unimpressive

with other chelriBTIseRRISEFEYMISISC S INRORFIRP BRIt Oh EFRASES SRESEONERBEYY e BTgcular

pathogenesis and clinical features. GISTs occur most commonly in the middle-aged or
elderly with a median age of 50 to 60 years at presentation, and show no significant sex
difference in the incidence. It is estimated that at least 10-30% of GISTs are malignant giving
rise to intra-abdominal spread and metastases, which are most commonly found in the liver
and peritoneal seeding. Malignant GISTs occur at an annual frequency of about 0.3 new
cases per 100.000. The most common presenting symptom is vague upper abdominal pain.
Many (30%) are asymptomatic, and GISTs may be diagnosed during the evaluation of

anaemia resulting from tumour-associated gastrointestinal bleeding.

Management of metastatic and inoperable GIST is a major problem, since GISTs are
notoriously unresponsive to cancer chemotherapy. For example, in one recent phase Il
series, 12 out of 18 (67%) patients with advanced leiomyosarcomas responded to a regimen
consisting of dacarbazine, mitomycin, doxorubicin, cisplatin, and sargramostim, but only one
(5%) out of 21 GISTs responded (J. Edmonson, R. Marks, J. Buckner, M. Mahoney, Proc.
Am. Soc. Clin. Oncol. 1999; 18: 541a “Contrast of response to D-MAP + sargramostin
between patients with advanced malignant gastrointestinal stromal tumors and patients with
other advanced leiomyosarcomas”). Treatment results have remained equally unimpressive
with other chemotherapy regimens. In line with clinical chemoresistence, expression of P-
glycoprotein and multidrug resistance protein MRP1 that associate with multidrug resistance

(MDR) are more pronounced in malignant GISTs as compared with leiomyosarcomas.



glycoprotein and multidrug resistance protein MRP1 that associate with multidrug resistance (MDR) are
more pronounced in malignant GISTs as compared with leiomyosarcomas. -2- In spite of numerous
treatment options for proliferative disease patients, there remains a need for effective and safe
antiproliferative agents and a need for their preferential use in combination therapy. It has now
surprisingly been demonstrated that GIST can be suctessfully treated with 4-
Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N -[5-(4-methyl-1 H-imidazol-1-yl)-3-
(rifluoromethyhahenyl henzamide.or AhamaceilicaliaceepiRRln saleierfoln, combjnation with
Imatinib. Summary of the Invention It has how been found that & conbination comprising ?a)
4-Methyl-3-[[49€8 W@ﬁﬁgﬁ)ﬁ@_%ﬁﬁqgWiﬁﬁﬁ{ﬁ@y@.@gﬂ%ﬂ@nfed for their preferential use in
H-imidazol-1-ghrbsiisfiarotereyl)phenyl] benzamide or pharmaceutically acceptable salts thereof and
(b) imatinib, e.g. as defined below, has a beneficial effect on proliferative diseases, e.g. tumors, and most
especially GIST. Detailed Description of the Invention The present invention relates to the use of
4-Methyl-3-[[4% 2D SHIREBIN AR IFAIMRLHN (8@ iR g successiully reated with 4-
H-imidazol-1-MpBy(taflfo@methyy)pRrenythideniamidé ol pFammtive Utioallyaztdepiable salts thereof and
imatinib.: SaltarmigRRERAINEATIHRARIARRWIGMYASSaREReasals M dMetdresl4r(3-pyridiny)-2-
pyrimidinyl]arréigol)fwé#gﬁ(efv-im%%]-ljb H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide. Such salts are
formed, for exampie, as acid addition salts, preferably with organic or inorganic acids, from
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-[5-(4-methyl-1 H- imidazol-1
-yI)-3-(trifluoromethyl)phenyl] benzamide witH"YBE4Y i 4QERAdm, especially the pharmaceutically

acceptable saltf,SHiAEINRISRINGRSIS TRafeh RERMINA 2 A0AR RRISS UG RS pydrochloric acid,

sulfuric acid, or phosphoric acid. Suitable organic acids are, for example, carboxylic, phosphonic, sulfonic
or sulfamic actdEMYgrEIRIRIE et BalBY) '15'?51%05&}5‘,)'8&5“‘6%03’@)@}’%@&93(8%6&5 48 Q& canoic acid,

glycolic acid, limionacddtically acceptable salts thereof and (b) imatinib, e.g. as defined below, has a

beneficial effect on proliferative diseases, e.g. tumors, and most especially GIST.
Detailed Description of the Invention

The present invention relates to the use of 4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]-
N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide or pharmaceutically

acceptable salts thereof and imatinib.:

Salts are especially the pharmaceutically acceptable salts of 4-Methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyllJamino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl]

benzamide.

Such salts are formed, for example, as acid addition salts, preferably with organic or
inorganic acids, from 4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinylJamino]-N-[5-(4-methyl-1H-
imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide with a basic nitrogen atom, especially the
pharmaceutically acceptable salts. Suitable inorganic acids are, for example, halogen acids,
such as hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic acids are, for
example, carboxylic, phosphonic, sulfonic or sulfamic acids, for example acetic acid,
propionic acid, octanoic acid, decanoic acid, dodecanoic acid, glycolic acid, lactic acid,

fumaric acid, succinic acid, adipic acid, pimelic acid, suberic acid, azelaic acid, malic acid,



fumaric acid, succinic acid, adipic acid, pimelic acid, suberic acid, azelaic acid, malic acid, -3- tartaric
acid, citric acid, amino acids, such as glutamic acid or aspartic acid, maleic acid, hydroxymaleic acid,
methylmaleic acid, cyclohexanecarboxylic acid, adamantanecarboxylic acid, benzoic acid, salicylic acid,
4-aminosalicylic acid, phthalic acid, phenylacetic acid,. mandelic acid, cinnamic acid, methane- or
ethane-sulfonic acid, 2-hydroxyethanesulfonic acid, e?fhane 1,2-disulfonic acid, benzenesulfonic acid,
2-naphthalenesulfonic acid, 1,5- naphthalene-disulfonic acid, 2-, 3- or 4-methylbenzenesulfonic acid,
methylsulfurlc %‘fégt gglr&ylsiHlfunc ac rghdod%cyISL(J:p:un |(ro1I(I;\lac>épIohex i |f9g'|l e}md N methyl N-ethyl-

ica Hj amiho acl %J or as
or N- propyl-su famic aci , Or other organic protonic s such as as icacid. 1n the presence of

negatively ch&ﬁ@’é@‘YHﬁi@&lé@h@Pﬁ%"E&\'%ﬁ'@r @(ﬂﬂf‘%ﬁﬁ%‘:ﬁ@?x&'li%‘%@ %ﬁﬂé@m&ﬁaﬁm&c e.g. metal or
ammonium saltsq uch @s alidaiaiugtial aaidca kkalimneosalithlicaeta| gatisldacidxpnepitasertiuaig potassium,

magnesium Oh%@éﬁ%aﬂ'témﬂérﬁl@%W'M@héﬁétsow&ﬂﬁ@g‘u%@c%fcwEﬁ%’r&(%ﬁ‘éﬁ&“’ﬂf%é such as

tertiary monoamlnes for example triethylamine or tr|(2 hydroxyethyl)amine, or heterocycllc bases, for

example N-etf$i FﬁB@ﬂﬁlﬁg BPNIfRP I RARE R pTYIA @'C\ﬂﬁ"fer% 3%@'85’83‘}5 a6 3ifadiT group are
present in thersehibataotedaldfodidieithya-33[ 4r (B mpynidinyeepyifimic avidlameithgls B c(dcimethyl- 1
H-imidazol-1-whds(ifiuosemeisbdipkRamil henzamjesHagisatemicandiermahpalis.ctgr.ispiation or

purification purpos S it is also. J)os& le to use ph rmacelz_lsrslcallé/ unaccepr}able salts, for example picrates
or perchlorates °For t%e’lrrg'p():eaﬁ IC CL)JrS% 8rn?ygpaﬂ§rﬁ1a85'§t%cé y accepta%?e saltas ofr free compounds are
employed (where applicable in the form of pharmaceutical preparations), and these are therefore
preferred. In viewopidieales# netatioasimhrvaairdlesiorakcampouadsiin feaesaray avd tbose in the

form of their spis. NGNS alls %ﬁﬁ@rﬁﬁﬂ@aﬁ@ as%éﬂt%%ﬁ%%%?alf&f Agampley the purification

or identification of the novel compounds, any reference to the free compounds hereinbefore and
hereinafter is fBeH $fide @tSWr@?QWmeaigﬁsmh@a@B?Fé‘éfBSﬁBﬂﬁ@%ﬁ%“%\Q%ﬁBWfﬁfb and expedient.
Pyrimidylaminsiite nthraide compcuitgldaogdhie proces stioh Hedieriaanui@ctamenase fdisolaset

triethylamine or tri(2-hydroxyethyl)amine, or heterocyclic bases, for example N-ethyl-

piperidine or N,N'-dimethylpiperazine.

When a basic group and an acid group are present in the same molecule, 4-Methyl-3-[[4-(3-
pyridinyl)-2-pyrimidinyllJamino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl]

benzamide may also form internal salts.

For isolation or purification purposes it is also possible to use pharmaceutically unacceptable
salts, for example picrates or perchlorates. For therapeutic use, only pharmaceutically
acceptable salts or free compounds are employed (where applicable in the form of

pharmaceutical preparations), and these are therefore preferred.

In view of the close relationship between the novel compounds in free form and those in the
form of their salts, including those salts that can be used as intermediates, for example in
the purification or identification of the novel compounds, any reference to the free
compounds hereinbefore and hereinafter is to be understood as referring also to the

corresponding salts, as appropriate and expedient.

Pyrimidylaminobenzamide compounds and the process for their manufacture are disclosed
in WO 04/005281 published on January 15, 2004 which is hereby incorporated into the
present application by reference. A preferred compound is 4-Methyl-3-[[4-(3-pyridinyl)-2-



in WO 04/005281 published on January 15, 2004 which is hereby incorporated into the present
application by reference. A preferred compound is 4-Methyl-3-[[4-(3-pyridinyl)-2 -4-
pyrimidinylJamino]-N-[5-(4-methyl-1 H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide, and
pharmaceutically acceptable salts thereof, of the formula (11): N ~cT N/ (ll) Combinations of the
present invention include the compound 4-(4-methyl” ™
piperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3- yl)pyrimidin -2-ylamino)phenyl ]- benzamide (Imatinib

which is sold undelrdm mmoe]‘éﬁ- e(%\ﬁ Tgt)r) Is,pf I%J%m g—ﬂt}rlfllul()ll’\(l)ﬁl}legnppfgﬁ@/&geﬁz ”8 )yl N€ preparation

of Compound (Y he Us e eciall ?:as an a mour a escri in Example 21
of European HP@WW@%'E@%@@G&%@Q, %Pﬁ’éff’wa;% f?fﬂbﬁ%lﬁ'@d on 6 October 1993, and in
equivalent applications and patents in numerous other countries, e.g. in US patent 5,521,184 and in
Japanese patent 2706682. The monomethanesulfonic acid addition salt of Compound (I111) and a
preferred crystal form thereof are described iﬂ:i?T patent application W099/03854 published on January
28, 1999. -5- Comprised are likewise the ph ceutically acceptable salts thereof, the corresponding
racemates, diastereoisomers, enantiomers, tautomers, as well as the corresponding crystal modifications
of above disclosed compounds where prese . solvates, hydrates and polymorphs, which are
disclosed therein. The co %oy ds usedlas ingredients in the

_~N F

AN

\
N

(In)

Combinations of the present invention include the compound
4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl) pyrimidin-2-ylamino)phenyl]-

benzamide (Imatinib which is sold under the name Gleevec®) is of the formula (lII):

(1)

The preparation of Compound (Ill) and the use thereof, especially as an anti-tumour agent,
are described in Example 21 of European patent application EP-A-0 564 409, which was
published on 6 October 1993, and in equivalent applications and patents in numerous other

countries, e.g. in US patent 5,521,184 and in Japanese patent 2706682.

The monomethanesulfonic acid addition salt of Compound (lll) and a preferred crystal form
thereof are described in PCT patent application W099/03854 published on January 28,
1999.



combinations of the invention can be prepared and administered as described in the cited documents,
respectively. Also within the scope of this invention is the combination of more than two separate active
ingredients as set forth above, i.e., a pharmaceutical combination within the scope of this invention could
include three active ingredients or more. In accordance with the particular findings of the present
invention, there is provided the use of a combination 6f

4-Methyl-3-[[4- (3 pyridinyl) -2-pyrimidinyl]amino]-N- [5 (4- methyl-1

Hrimidazok-1-u) gu{ifiyaromelubphenvll henaamie, o A RhacAGRUICAI, gsepiaRle,salt thereof and
imatinib or a p Maceu ically acce Abfe salt ﬂrere%rafor the manufacture of a medicament for the
treatment of g%%ﬁf%sﬁﬁé@ﬁ@ﬁ%efﬁ rRBREUIQIRALS: SRS eBASNAIGS BIeRer iRRRMNIIY 145 Be
demonstratednindifiimiahtasitaboethdisisaasdvetnasundslinierégiresanmplg. isoracardgdcesitihdhe uses

hereinafter de&&%@%h?‘mﬁ%@ﬂ‘&’é‘@%ﬁ?&%@%rﬁuﬁ?@é%rﬁhﬂlﬁﬂs%@d%% AGvIhGEATRENQREN label,

dose escalation studies in patients with proliferative diseases, especially GIST. Such studies prove in

particular the g%@l’&ﬁﬂ’f%ﬁﬂ? 'Hlf‘fﬂ}é)ﬂﬁar'éaf'eﬂrt%paferﬂé"lfjo?ﬂmﬂé?ﬁ‘dﬁdoﬁﬁjﬁﬁ%%r'dﬁhel'ﬁ'eeBenefrcral
effects on GISibaarebts, thst@metivielyd diseotithtintbeigéotireof digaltsvefitibe setistiadimbivatiohchradkmown as such

to a person sHHRAID sbBaRite SR/ FiIdRSREQsIBP RIS WtV UkabikarrRIRAE R BIfREENOf a

monotherapy uehnrgtb e aé:tglgfltﬂ red/re]rtlltg anﬁlI cqmdlg atronC Il:/ the mveer}]ttron Preferably, the dose of
agent (a), compoun (ﬁf € &S carated linti the axrmumeleo?era?eagf)eosage IS reached and agent (b),

imatinib, is administered with a fixed dose. Alternatively, the agent (a) is administered in a fixed dose and
the dose of agentEb)dsneseaintad peaichipatianigesetvesredeseinwintivn agerti{gyaiter daily or
intermittent. The efficacy of the treatment can be determined in such studies, e.g., after 12, 18 or 24

weeks by evaluationygf wmt@ea)r%@raen%rem@tmelﬁa (ﬁpymadmwﬁrﬁaﬁmaﬁadﬁmrsr@ceutlcal

combination of the mvetﬂtro res Its @ trr’;ﬂa ben E) eff%% g,ycr}egr%satlrr% theragqﬂrc effect,

e.g. with regard to aﬁewa/tl 'H]e gz?n gression of o e Syrmptoms. but also i further

surprising beneﬂual@ﬁ@@l@ble salt thereof and imatinib or a pharmaceutrcally acceptable salt thereof for
the manufacture of a medicament for the treatment of gastrointestinal stromal

tumors.

Utility of the combination of the invention may be demonstrated in animal test

methods as well as in clinic, for example in accordance with the uses hereinafter described.
A.  Combined Treatment

Suitable clinical studies are, for example, open label, dose escalation studies in patients with
proliferative diseases, especially GIST. Such studies prove in particular the synergism of the
active ingredients of the combination of the invention. The beneficial effects on GIST can be
determined directly through the results of these studies which are known as such to a person
skilled in the art. Such studies are, in particular, suitable to compare the effects of a
monotherapy using the active ingredients and a combination of the invention. Preferably, the
dose of agent (a), compound (ll), is escalated until the Maximum Tolerated Dosage is
reached, and agent (b), imatinib, is administered with a fixed dose. Alternatively, the agent (a)
is administered in a fixed dose and the dose of agent (b) is escalated. Each patient receives
doses of the agent (a) either daily or intermittent. The efficacy of the treatment can be
determined in such studies, e.g., after 12, 18 or 24 weeks by evaluation of symptom scores

every 6 weeks.



e.g. fewer side-effects, an improved quality of life or a decreased morbidity, compared with a
monotherapy applying only one of the pharmaceutically active ingredients used in the combination of the
invention. A further benefit is that lower doses of the active ingredients of the combination of the
invention can be used, for example, that the dosages geed not only often be smaller but are also applied
less frequently, which may diminish the incidence or severity of side-effects. This is in accordance with
the desires and requirements of the patients to be treated The terms "co-administration" or "combined

administrat|o ort e. I|k<§r a}s ut| %hereln O .encampass admlnlﬁ rat|9n fthe selected
minisua ?.g rmaceutl cal CO dna nventlon results no g
therapeutic a ents 0 a sing nt, and are inten 0 Include treatmen regimens in Which the

agents are no ﬁ&ﬁ@?éﬁﬁﬁfta‘ﬂ%ﬁ‘]@t%%ﬁﬁbﬁltfﬁéa@%ﬁ'é PHBeE BPauitireeREtil Ve delm®8me. It is one
objective of thigdmessibarnttorpohidegalzhampaaea stioal Aomip asttionsogmiging inenafid @bty sof a
combination of H"?eWé/FQHQBff)é\@?écQH%B%deﬂﬁéﬂ&edf'ﬁiFé‘HVae&fé?&Qé{Eeaﬁn@B%&nSoﬂ{pBFQH%ﬂWLG

proliferative diseases, especially GIST. In this composition, agent (a) an ent (b) may be administered
together, one %ﬂ@?%ﬁé%ﬂ@ﬁ&ﬂ%%ﬂ’féﬂﬁ%%@ﬁ?&%&'%ﬁ?%éa%{&‘ﬂ?ﬂ% B?‘?H It'?/\}Beseparate unit

dosage formscarhenatitrdelgagénfentirmay also be a fixed combination. The pharmaceutical compositions
for separate administration of agent (a) and agent (b) or for the administration in a fixed combination, i.e.
a single galenicalrtemposiios thanprisidgsat dedest davcobiiaiisniastverdi@yiandf(iby according to the

invention may,be RiGPaseHdn, ?eJ%PQ%nﬁHQW%Pﬂe%?&%@@H@JE‘%?a%W%ﬁ frelifdabpyeh as oral or

rectal, and parenteral administration to mammals_(warm-blooded animals), including humans, comprising

a therapeuUcﬂ@%ﬁP@Hﬁ%eﬁ?ﬁEﬁ?erB?yaf’\fgﬁgmi’e AR O IBHTERRG At \éer%mﬁlﬂﬁﬁgﬁcﬁsartner alone,
e.g. as indicatEtsabavasardarsermiimagctesiieh ankregungrenishirtrrapaliaicaly ecteprible carriers or
diluents, especially suitable for enteral or parenteral application. Suitable pharmaceutical compositions
contain, for exerapenfrarorabointsOalidh” tar adookingd . &3mimseéarably frenikatzeuttiiizéo teadioate60 %, of the

active ingredient(s)..5 BRIBAALRYLRMfstration of the selected therapeutic agents to a single patient,
and are intended to include treatment regimens in which the agents are not necessarily

administered by the same route of administration or at the same time.

It is one objective of this invention to provide a pharmaceutical composition comprising a
guantity of a combination of the invention, which is jointly therapeutically effective at
targeting or preventing proliferative diseases, especially GIST. In this composition, agent (a)
and agent (b) may be administered together, one after the other or separately in one
combined unit dosage form or in two separate unit dosage forms. The unit dosage form may

also be a fixed combination.

The pharmaceutical compositions for separate administration of agent (a) and agent (b) or
for the administration in a fixed combination, i.e. a single galenical composition comprising at
least two combination partners (a) and (b), according to the invention may be prepared in a
manner known per se and are those suitable for enteral, such as oral or rectal, and
parenteral administration to mammals (warm-blooded animals), including humans,
comprising a therapeutically effective amount of at least one pharmacologically active
combination partner alone, e.g. as indicated above, or in combination with one or more
pharmaceutically acceptable carriers or diluents, especially suitable for enteral or parenteral

application.

Suitable pharmaceutical compositions contain, for example, from about 0.1 % to about

99.9%, preferably from about 1 % to about 60 %, of the active ingredient(s). Pharmaceutical



preparations for the combination therapy for enteral or parenteral administration are, for example, those
in unit dosage forms, such as sugar-coated tablets, tablets, capsules or suppositories, or ampoules. If not
indicated otherwise, these are prepared in a manner known per se, for example by means of
conventional mixing, granulating, sugar-coating, dissglving or lyophilizing processes. It will be
appreciated that the unit content of a combination partner contained in an individual dose of each dosage
form need not in itself constitute an effective amount since the necessary effective amount can be

reached by agiinisiation of2 plufallf AReARSAI. I AALENAr A thsrARENlEal gifective amount of

each of the cdmbination partner of the combination of the invention may be admmis efecfsimultaneously
or sequential (PRTPIR HifpedndEi 2rRRIREBm SHAR ASSHIAY TR ishifite RIS FaRRER? OF as a fixed
combination. sopestanydcorthmpaeisod odfineicaniihoiariieatingseralif@rapizediseasasreccording to the

invention may ceipES<.0) BENENPR AL TShRARSIP <5 S EARETAREHIERN accoptable sal

form and (ii) administration of an agent (b) in free or pharmaceutically acceptable salt form,
simultaneous!§ TP YUY ANGRISrarSidWIhRG ArerapRGHdaR, e R M SliAts, preferably in
synergisticallyceffiettiierapadoertsoetgnéd thedly iodividtexiraise ofl g dbsiayegectome speddivigntdséie amounts

described hergisikli@ Kfbretire aRmRinaHONRaHBaIS ol iBRcavBRIRalIANCah theriavradiop may be
administered sgpara eIX at fdiffqren{ timgs durinﬂ.the course of therapy or concurrently in divided or single
& nofa ra*lh 0S L

. Inisgral urality of age units, — .
combination fOrmas. Fartierm re, ¥ %efm a%lenlsterlng also encompasses the use of a pro-drug of a

combination partner that convert in vivo to the combination gartner as such. The instant invention is

therefore to bd RHSLRE Y B WANISIN G RF OERAMRYIReL 58 Br iR (AMRBRL A PRIt &LIRG treatment and
the term "adminisbératigh if tbebavientiepratydaccordisighed BineudHesiay o sagecofidacmadintsycombination

partners empleyRd KhthaCasmpiuiaifaRiy the davaiiierMmapyam@erandng Peohsmadicar compound
or pharmaceula, composition empiayed, s Mot of sminiatation. dhe condifion peing treated, the
severity of the condition being treated. T , the ongge regimen of the E6mbination of the invention is
selected in act&FREPCEWITPEIRERSE) asEtTBPS oA AL b shaaslit@)or AemmhiBhriaeetigathe renal and
hepatic functiencepthigeaiiedtmiaatinigiamotighyricieinaofageshin@yynskie eapharmaceutically

acceptable salt form, simultaneously or sequentially in any order, in jointly therapeutically
effective amounts, preferably in synergistically effective amounts, e.g. in daily or
intermittently dosages corresponding to the amounts described herein. The individual
combination partners of the combination of the invention may be administered separately at
different times during the course of therapy or concurrently in divided or single combination
forms. Furthermore, the term administering also encompasses the use of a pro-drug of a
combination partner that convert in vivo to the combination partner as such. The instant
invention is therefore to be understood as embracing all such regimens of simultaneous or

alternating treatment and the term "administering" is to be interpreted accordingly.

The effective dosage of each of the combination partners employed in the combination of
the invention may vary depending on the particular compound or pharmaceutical
composition employed, the mode of administration, the condition being treated, the severity
of the condition being treated. Thus, the dosage regimen of the combination of the invention
is selected in accordance with a variety of factors including the route of administration and
the renal and hepatic function of the patient. A clinician or physician of ordinary skill can
readily determine and prescribe the effective amount of the single active ingredients required
to alleviate, counter or arrest the progress of the condition. Optimal precision in achieving
concentration of the active ingredients within the range that yields efficacy without toxicity

requires a regimen based on the kinetics of the active ingredients' availability to target sites.



readily determine and prescribe the effective amount of the single active ingredients required to alleviate,
counter or arrest the progress of the condition. Optimal precision in achieving concentration of the active
ingredients within the range that yields efficacy without toxicity requires a regimen based on the kinetics
of the active ingredients' availability to target sites. -8- Daily dosages for agent (a) or (b) or will, of course,
vary depending on a variety of factors, for example the compound chosen, the particular condition to be
treated and the desired effect. Preferably compound

4-Methyl-3-[[4=(3-pyridinyl):2-pyrimidinyllaminol-N-[5-(4-methyl-1 H- :
izl 1) SIS IhLA ) BORL AL LS (A0 S8 &g SRSl ot iy
dosage of 1-300 SYNRCOBEFURBHIDTNE6P Pnist RAFHRIG FRNHERN 2 P4iNFIBL 206 BESE5EA0, preferably
500-3000 mg.efigpteferred oral daily dosage is 1-75 mg/kg body weight or, for most larger primates, a
daily dosage of 10-2000 mg, administered as a single dose or divided into multiple doses, such as twice
daily dosing. Agent%(tlil) may be administered to a human in a da_i(ljy dosage r&?ge of 0.5 to 1000 mg.

Suitable unit OSSR ANTRBYH a1 NEHH At S PigePH SRy IBMMY- 505 g sl Hagredient,
together with @ndaapimeode pliaiirmaonativiiiyestdptedaloiddurgest ¢x) ciaradrinitterssforalin general,
ho&/veve]:r, Sag%f%?%gu%a'tﬁi@f @éﬁ,ﬁbiﬁyﬁf_i@{m ﬂ@éﬂ@;?ﬂ&gt\%ﬁ?ﬁf }Pabt &h)s@la@@léwfrﬁ%@t Sg,ea@)ékw of tge
order of ca. 0.03 to er r : m e ,.€.9. 0. : er day, as
= single dose GG UL R AR B 800 R Rl B oo 72 Bhventonat
route, in partiCAdy WeitEYRly & BlosHAIgERRIMAlERe ftin STSaas efsl CApAUIes, }ARISEIgHRTor
parenterally, eiggi dbseforaviafcinjeetiahnltiproloiesSahsaspeasieilg degether with one or more
pharmaceutically acceptable diluents or carriers therefore. The administration of a pharmaceutical

combi_nation Oﬁ\é@ﬁt_i@y%mf&ﬁmﬁ%@é&{&é iﬁhﬁlqhﬁ‘ﬁlg_fiﬁ@l gbieefe FaBgelctISte igétgnth@r,ap_eutic effect,
e.g. with regalédu&%é%hlblflg&ghe furnrggotjrlgtelqagrollqualttlcg)n of, or slowin a(.jBYi’.rt] tg ﬂDro ression of the

uni gie ?.Im [a nis 10N COH‘]éJI‘iSG rom m ctive.
growth of tumors, but also inurther sSurprising nene iclal effects, €.g. 1ess Ssiae-errects, an |mproved

quality of life ingredient, together with one or more pharmaceutically acceptable diluents or carriers

therefore.

In general, however, satisfactory results are achieved on administration of agent (b) at daily
dosage rates of the order of ca. 0.03 to 5 mg/kg per day, particularly 0.1 to 5 mg/kg per day,
e.g. 0.1 to 2.5 mg/kg per day, as a single dose or in divided doses. Agent (a) and agent (b)
may be administered by any conventional route, in particular enterally, e.g. orally, e.g. in the
form of tablets, capsules, drink solutions or parenterally, e.g. in the form of injectable
solutions or suspensions, together with one or more pharmaceutically acceptable diluents or

carriers therefore.

The administration of a pharmaceutical combination of the invention results not only in a
beneficial effect, e.g. a synergistic therapeutic effect, e.g. with regard to inhibiting the
unregulated proliferation of, or slowing down the progression of the growth of tumors, but
also in further surprising beneficial effects, e.g. less side-effects, an improved quality of life
or a decreased morbidity, compared to a monotherapy applying only one of the

pharmaceutically active ingredients used in the combination of the invention.

A further benefit is that lower doses of the active ingredients of the combination of the
invention can be used, for example, that the dosages need not only often be smaller but are
also applied less frequently, or can be used in order to diminish the incidence of side-effects.

This is in accordance with the desires and requirements of the patients to be treated.



or a decreased morbidity, compared to a monotherapy applying only one of the pharmaceutically active
ingredients used in the combination of the invention. A further benefit is that lower doses of the active
ingredients of the combination of the invention can be used, for example, that the dosages need not only
often be smaller but are also applied less frequently, or can be used in order to diminish the incidence of
side-effects. This is in accordance with the desires and requirements of the patients to be treated. -9- B.
Diseases to be treated The term "proliferative disease" includes but is not restricted to tumors, psoriasis,

restenosis, s%eroﬁrmiggs%]g Jigtreg?eia. The term haematological malignancy, refers in particular to

leukemias, especia I3‘7%0% expressing Bcr-Abl, c-Kit or Flt-3, and includes, but is not limited to, chronic
myelogenous _leukemia and acute lymphocyte leukemia (ALL%r,_}e pecially the Philadelphia chromosome
positive acuteFERBCORR 6L v 14058 RUElP AL SRS HOAE BRI, e B a sold
tumor diseasescespreralliy ansdipsasirarian cancer, breast cancer, cancer of the colon and generally the
gastrointestinal tract, cervix cancer, lung cancer, e.g. small-cell lung cancer and non-small-cell lung
cancer, head ahel taechazna®ioditad teliganogr rdarcerpatitiaposidtentak aposiigligdnosema. The

combinations agsexdingder g, iBversias hakinhiRiktheaei: finaseaciviias npapyanse, especially
tyrosine protejn kinases (rjnentlo ed rg:tbovela d below, can ther IforelE) .y qq]ln tﬂe treatment of protein
inase depeniAE BRSO RIS Ao i el Up FEURAERIIG SHHRSFRHE isenses,

iseas
preferably berbgfitise asyedyamhasairyedkeatfourLfbreraias S Elrdirrsiniarifieakeritheys, liver, adrenal
glands, bladder, breast, stomach, ovaries, colon, rectum, prostate, pancreas, lungs, vagina or thyroid,

sarcoma, glioblastom éessahd tnumoratisessttiresnasaty theaneokaiad tead|,dseagl cascrukamesy. They are

able to bring aheebitearROsessIQN Hdymnadinanddanieeniiiadesmangraidmoyrimsiaecitases and the

growth of alsp, icroimelasiases, In.adgltion they, can be.used in epiderinal fyperproliferation (.0
psoriasis), in pro%téa}e yperprfl%lsm, and in the Featment of neo- plasias, 'especially oFépﬁ‘He?lal character,

for example nfAMMBISEERANKARASIE iSREISBIa.

The combinations according to the invention, that inhibit the protein kinase activities
mentioned, especially tyrosine protein kinases mentioned above and below, can therefore be
used in the treatment of protein kinase dependent diseases. Protein kinase dependent
diseases are especially proliferative diseases, preferably benign or especially malignant
tumours (for example carcinoma of the kidneys, liver, adrenal glands, bladder, breast,
stomach, ovaries, colon, rectum, prostate, pancreas, lungs, vagina or thyroid, sarcoma,
glioblastomas and numerous tumours of the neck and head, as well as leukemias). They are
able to bring about the regression of tumours and to prevent the formation of tumour meta-
stases and the growth of (also micro)metastases. In addition they can be used in epidermal
hyperproliferation (e.g. psoriasis), in prostate hyperplasia, and in the treatment of neo-
plasias, especially of epithelial character, for example mammary carcinoma. It is also
possible to use the combinations of the present invention in the treatment of diseases of the
immune system insofar as several or, especially, individual tyrosine protein kinases are
involved; furthermore, the combinations of the present invention can be used also in the
treatment of diseases of the central or peripheral nervous system where signal transmission
by at least one tyrosine protein kinase, especially selected from those mentioned specifically,

is involved.

In chronic myelogeous leukemia (CML), a reciprocally balanced chromosomal translocation
in hematopoietic stem cells (HSCs) produces the BCR-ABL hybrid gene. The latter encodes

the oncogenic Bcr-Abl fusion protein. Whereas ABL encodes a tightly regulated protein tyro-



possible to use the combinations of the present invention in the treatment of diseases of the immune
system insofar as several or, especially, individual tyrosine protein kinases are involved; furthermore, the
combinations of the present invention can be used also in the treatment of diseases of the central or
peripheral nervous system where signal transmission_ by at least one tyrosine protein kinase, especially
selected from those mentioned specifically, is involvéd. In chronic myelogeous leukemia (CML), a
reciprocally balanced chromosomal translocatlon in hematopoietic stem cells (HSCs) produces the

BCR-ABL hybrid gene. Th |ﬁ‘l’[t?l‘ enc amen?aPr oy er%légj |§t‘|3nr Ab fu5||(?e e51Irc())rt]e!,Jlr(IJ.h\é\rlgnecr?e%ﬁ, dABL encodes
a tightly regula ed pro gin’ sme inase, w sa dmental role in regulating cell

proliferation, eﬁﬂ?@?‘é‘-‘rﬁ%é%'ﬁrﬁ%{@éﬁ@‘tﬁé@@P@?&'Bﬁ&F§I§Rﬂ§‘§@ﬁ’é"éﬁEBWé%dd%”ééﬁéﬁﬂﬂW@W%ctlvated
kinase, whichftramsH&Cae biS{isda pretduseaghdhioty perexdidntindpdar pglifaiath o] oadl qerdtiferation,

reduced ca- gl Bg'iB Qﬂ@é‘%&%@‘ﬁo’ﬂ@%%@%rﬁy%&%@g&@e@ S POHIS BIROATEHE Mutagenic

stimuli, which enable it to accumulate progressively more malignant transformations. The re- sulting

granulocytes S JEVELH RS H&tﬁ?éuwmﬁﬁ@é%é?ﬁﬁﬂyaw[r%@@%@nﬁf@fﬁ@wnfﬁ%}? 'feading to a
deficiency in thdtmaanasubedidearidilitcdegslep istesvaptibility pboeifestind. axTPlegsatpetitithe pifsibitors of

Bcr-Abl have hgen, %‘éﬂ%%‘@@ﬂ@hﬂﬂ?ﬂ%ﬂ%thi@%’éﬁs@ﬁ@n@&e&%@ﬁ%é‘@ﬂ@&ﬁ?it‘é ieLAGHi-apoptotic

pathways (e.g 3 klna e"q[h%'{m Bcr { émtl_g]e‘ln’?w déaesthlog c} %EhCR @%hﬁ not ecells and

dA |na Fl
thereby proviaing an ec ve erapy agains e compinatio € presen nven I0n are thus

especially apphsynateifeganie W&WW%@&%@I"%@@ 1B-RKiBpeeaqsreISion), LasEddfyeukemias,
such as leukese@s,ofxige BIELABLAhkndiiise ceiRiinatinn <ol theurseit éfeeniomdgapyadginshibits the

growth of blogd\esel3 ARglig:dRss: IRE B?&%ﬁ?ﬂ'ﬂv&ﬁ%ﬁta’% ﬁ%@'@%e% OWBRIPhidisRasRS associated with

deregulated angiogenesis, especially diseases caused by ocular neovascularlsatlon especially
retinopathies, taGaRae’ iseRstS fe %H?%@@r?é%?adeﬁ%&iﬁw%‘émt%ﬁ 6§d?i‘él‘§§‘,'as
haemangioblastpsl-sudibs haemangioma, mesangial cell proliferative disorders, such as chronic or
acute renal diseases, e.g. diabetic nephropathy, malignant nephrosclerosis,

The combination of the present invention primarily inhibits the growth of blood vessels and is

thus, for example, effective against a number of diseases associated with deregulated
angiogenesis, especially diseases caused by ocular neovascularisation, especially
retinopathies, such as diabetic retinopathy or age-related macula degeneration, psoriasis,
haemangioblastoma, such as haemangioma, mesangial cell proliferative disorders, such as
chronic or acute renal diseases, e.g. diabetic nephropathy, malignant nephrosclerosis,
thrombotic microangiopathy syndromes or transplant rejection, or especially inflammatory
renal disease, such as glomerulonephritis, especially mesangioproliferative
glomerulonephritis, haemolytic-uraemic syndrome, diabetic nephropathy, hypertensive
nephrosclerosis, atheroma, arterial restenosis, autoimmune diseases, diabetes,
endometriosis, chronic asthma, and especially neoplastic diseases (solid tumors, but also
leukemias and other haematological malignancies), such as especially breast cancer, cancer
of the colon, lung cancer (especially small-cell lung cancer), cancer of the prostate or
Kaposi’'s sarcoma. Combinations of the present invention inhibit the growth of tumours and
are especially suited to preventing the metastatic spread of tumors and the growth of

micrometastases.

The invention relates to a method of treating myeloma, especially myeloma which is resistant
to conventional chemotherapy. The term “myeloma” as used herein relates to a tumor
composed of cells of the type normally found in the bone marrow. The term “multiple

myeloma” as used herein means a disseminated malignant neoplasm of plasma cells which



thrombotic microangiopathy syndromes or transplant rejection, or especially inflammatory renal disease,
such as glomerulonephritis, especially mesangioproliferative glomerulonephritis, haemolytic-uraemic
syndrome, diabetic nephropathy, hypertensive nephrosclerosis, atheroma, arterial restenosis,
autoimmune diseases, diabetes, endometriosis, chronic asthma, and especially neoplastic diseases
(solid tumors, but also leukemias and other haemat'ojr(]jgical malignancies), such as especially breast
cancer, cancer of the colon, lung cancer (especially small-cell lung cancer) cancer of the prostate or

Kaposi's sarcomﬁar%otmbin ions |9f| B Rresent iny inventi an |nh|9|t the %I’OV\f tumour ngr are especially

erize I‘I‘OW umor an t com nen . .
suited to preventing t(ﬁe meta)é{n%c spread o tumors andpfh W{ﬁ P mlcrometa ase he invention

relates to a m@l?ﬂﬂ?'@'ﬁﬁéﬁﬁh’@%@kymﬁa%ﬁ%é‘ﬁ?%?@%ﬁ‘iﬁ‘mﬁp@%%ﬁ%ﬁ“%eé@ﬁ%ntlonal
chemotherapyeditintgrmboneyalpmaitratoyisdchbrares) hglates daeaitu andr eomgosedc olocabsyat the type

normally foungdn.the ti\%lﬁpi@%f)%ml{@ ﬁ%UP& '3‘H;}'tﬂ@ué@ﬁ'@&ﬂ@é'nﬂﬁdéﬁgﬁdhﬁéﬁ'ﬁo%eans a disseminated

malignant neoplasm of plasma cells which -11- is characterized by multiple bone marrow tumor foci and
secretion of afRMAMERIRh 5 'IERBRISRAISHInaAEI S ﬁrﬁ%@%%ﬁlogkas@éﬁﬁ%'a WY SiEEspread
osteolytic lesiomehrissglisigrintb oorypationdatientotierfactures, hypercalcaemia and normochromic
normocytic anaemia. Multiple myeloma is incurable by the use of conventional and high dose
chemotherapies. The invention relates to a methodxdrtigating myeloma, especially myeloma which is
resistant to conventional chemotherapy. Example Activating mutations in platelet-derived growth factor

receptor alpha(RiagRANdTBNE ihrilclceRomrd GrenvauRsesrotgatidiplestraGsikanmaleipen (GIST)
patients who dg 88%?@5%%%399% a%éts%%b L %%%Jﬁﬁ%ﬁp f%ﬁ%’bg% Fﬁﬁ&%%‘é’@ Brs.9f mutant

PDGFRA- posm to Imatinib depends on the location o mutation: for example the
V561 D juxtafERiBbRiA® H%th%‘il??hﬁ‘%ﬁ%ﬁ@h G ol 8 ERBRAY B SRTARIHT AT R BAAPV MPase domain

mutation. In thisSTxanmddnith deptiadio otk Medliyh 8 [{de (BEBFRUNyD tRicpy femectanyJatia 6sBE[D- (4-methyl-1
H-imidazol-1-yha3ritifiarrastiyh e aydhbe Rz LS ARR to imatinib than the D842V kinase
domain mutation. In this example, the effects of 4-Methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyllamino]-N-[5-(4-methyl-1H-imidazol-1-yl)-3- (trifluoromethyl)phenyl] benzamide and
imatinib [Compound (I11)] on two GIST-related PDGFRA mutants, V561D and D842V, which

possess differential sensitivity to imatinib, are investigated.

Cell lines and cell culture: Constructs of D842V-, V561D- and wild-type (wt)-PDGFRA cDNA
cloned into pcDNA3.1 (obtained from M.C. Heinrich, Oregon Health & Science University
Cancer Institute, Portland, OR) are stably transfected into Ba/F3 cells by electroporation,
and cells are selected for neomycin resistance and IL3-independent growth. All cells are
cultured in the presence of 5% CO, at 37°C, at a concentration of 5X10° cells/mL, in cellgro
RPMI 1640 medium (Mediatech, Inc. Herndon, VA), supplemented with 10% fetal calf serum
(FCS; Harlan Bioproducts, Indianapolis, IN), 1% glutamine, and penicillin/streptomycin.
Parental Ba/F3 cells or wt-PDGFRA-Ba/F3 cells are cultured with 15% WEHI-conditioned
medium as a source of IL-3. All transfected cells are cultured in media supplemented with
Img/mL G418.

Antibodies and Immunoblotting: Anti p-Tyr (clone 4G10, Upstate Biotechnology, NY) is used
at 1:1000 for immunoblotting. PDGFRA antibody (C-20, Santa Cruz Biotechnology, CA) is
used at 1:200 for immunoblotting. Protein lysis preparation and immunoblotting are carried

out as previously described. Weisberg et al., Cancer Cell 2002;1: 433-443.



imatinib [Compound (Il)] on two GIST-related PDGFRA mutants, V561 D and D842V, which possess
differential sensitivity to imatinib, are investigated. Cell lines and cell culture: Constructs of D842V-, V561
D- and wild-type (wt)-PDGFRA cDNA cloned into pcDNA3.1 (obtained from M.C. Heinrich, Oregon
Health & Science University Cancer Institute, Portland, OR) are stably transfected into Ba/F3 cells by
electroporation, and cells are selected for neomycin résistance and 11-3-independent growth. All cells
are cultured in the presence of 5% CO2 at 37C, at a concentration of 5X105 cells/mL, in cellgro RPMI

1640 mediumF(Mgdiatfigch Inc. _Hﬁerngonat\]/éh,eseuc lemented With 10% fetal ¢ Ifdserulgn (FCS; Harlan

Bioproducts, In[ﬂlz':\ﬁgpo |ss,ulﬂﬁsi%rg]ﬁ '%l?nlne, an Hé"rﬂ’&iﬂ?r?@trea&S?neQ |F1?V'Blésf¥nt%?céa?lg3 cells or

wt-PDGFRA-BYfSPEHIIS Ale ealtehedal RROR PEP LR BPRU ORI REhP RS e A EBIGESL-3. All
transfected cellsrageuvad|tuaad imnameiol i« apgbde siantechaviibiyl anfod leaGeklis . ofindineies -and

Immunoblottings AR E¥RICIANEAGID ddpstAe SINCCANIARY o MK IS HSRE B ARA [ices
immunoblotting. PDGFRA annbodg (C-20, Santa Cruz Biotechnolo CAQ is used at 1:200 for

immunoblottiri EARERIIY SR RS F&fBWeﬁWWrﬁhﬂotﬁBﬁ?ﬁbcﬁ% MEA2 St s previously described.

Weisberg et al., Cancer Cell 2002;1: 433-443. -12- Proliferation studies: The try@gn blue exclusion assay

has been previdelsty HedEssEd TWESBRNet RP4E4RP&GFRAIBIN0D of!l91 8 ¥an5Uakadi ¥ it éd for all cell
proliferation stetiesusGonypowfddfly aundfemeadi fiisane lad) ecthsknleltaneatispu@nipoidatatios to either D842V-

or V561 D-PDGERABRF 3 ¢85 MPS6 (6 RaNSh RS B8 gk iains anstGamninaionigdices are

calculated as described in Weisberg et al., Cancer Cell 2005;7:129-141. Mouse studiés and in vivo

imaging: D849 B BRSFRXYEA S AL LA, SoRAT Wid S SrerBRARS hdadP R RSP cAlrase
(MSCV-Luc), anldtiselédtebnitadniechyain Yiapioricentritionigf0idylahite. gesletiats the
D842V-PDGFRABRBH ueiarasa disy hissdhing 206 ol ifram i MyRamasmiacandedrabgmptamination are

resuspended in Hank' nced Salt Solution (HBSS; Medj %%13 V rior to i.v. administration to
mice. Solution‘fism@l)f?l régﬁrﬁ%?u%na(ﬁ% ré(\)rrztop?g%ér}g %3?%%50%6‘% mgqrfpi%éngé)@%cﬁmﬁe{\éegive a clear

solution, and @RRRITAEIRPHIOH RSHRARSIPERbAATONY AL ARG 300. Placebo mice received

Male NCR-nude mice (5-6 weeks of age; Taconic, NY) are administered a total of 600,000
D842V-PDGFRA-Ba/F3-luc+ cells by tail vein injection. Mice are imaged and total body
luminescence quantified as previously described (Armstrong et al., Cancer Cell 2003; 3:173-
183). Baseline imaging one day after tumor cell inoculation is used to establish treatment
cohorts with matched tumor burden. Cohorts of mice are treated with oral administration of
vehicle, 150mg/kg/day Compound Il (formulated as above; 6 days total treatment). Repeat

imaging is performed at various intervals.
Combination effects of Compound Il and imatinib: D842V-PDGFRA-Ba/F3:

Combinations of Compound Il and imatinib are tested against D842V-PDGFRA-Ba/F3 cells.
Overall, positive combination effects are observed between Compound Il plus imatinib.
Calcusyn analysis of the combined effects of Compound Il plus imatinib suggests synergistic
to nearly additive effects across a range of doses (ED25-ED75), with antagonism at ED90
(Table I).

Combination effects of Compound Il with imatinib: V561D:

The effects of combinations of Compound Il with imatinib are evaluated against V561D-
PDGFRA-Ba/F3. Generally, both combinations led to varying degrees of antagonism across
a range of doses in the V561D-PDGFRA-Ba/F3 cell line (Table I).



vehicles for Compound Il are administered 30-45 minutes apart. Male NCR-nude mice (5-6 weeks of age;
Taconic, NY) are administered a total of 600,000 D842V-PDGFRA-Ba/F3-luc+ cells by tail vein injection.
Mice are imaged and total body luminescence quantified as previously described (Armstrong et al.,
Cancer Cell 2003; 3:173- 183). Baseline imaging one}ggay after tumor cell inoculation is used to establish
treatment cohorts with matched tumor burden. Cohorts of mice are treated with oral administration of
vehicle, 150mg/kg/day Compound Il (formulated as above; 6 days total treatment). Repeat imaging is
performed at various intervals. Combination effects of Compound Il and imatinib: D842V-PDGFRA-Ba/F3:
Combinations of Compound Il and imatinib are tested against D842V-PDGFRA-Ba/F3 cells. Overall,
positive combination effects are observed between CoRdBlsund 11 plus imatinib. Calcusyn analysis of the
combined effects of Compounc&)l Iyns tiir@naltri]raige@@é?e@t% V. ref'g' gic 9 n%%gé/ &grgitéve effects across a
range of doses (ED25-ED75), wit an?agonlsm ar EDY0 ?T#;B e\g.sc?omsglnatlon effects of Compound I
with imatinib[ V5614 The effects oggmbinatigssel Compeggd ITwith Epggnib ane evaluated against
V561 D- PDGFRArBatmdnteenerally, both combinations led to varying degrees of antagonism across a
range of dosgs in the V561 D-PDGFRA-Ba/F3 cell line |(Table I). -13- Table | Compination Indices
Calculated Frompsersspense Cangs Cell b s ED25 ERREED 75 GRR9Gs4Treatments) D842V-Ba/F3
0.48812 0.7322]1 1.09836,1.64762 (Compound Il + imatinib) V56{L D-Ba/F3 0.80100 1.00712 1.81556
5.23012 (CampOTRPRRtinin)
imatinib)

V561D-Ba/F3 0.80100 1.00712 1.81556 5.23012
(Compound Il +

imatinib)




-14- WE CLAIM: 1. Use of a combination of
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]Jamino]-N-[5-(4-methyl 1
H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide, or pharmaceutically acceptable salts thereof, of
the formula: N ~~YN N ~~ F FF N and imatinib for the formula: 11 " N1 ~YNNYi~N~ N "o "iN or
pharmaceutically acceptable salts thereof, for the pr'eb%'ration of a medicament for the treatment of
gastrointestinal stromal tumours.

WE CLAIM:

1. Use of a combination of 4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllJamino]-N-[5-(4-methyl-
1H-imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide, or pharmaceutically acceptable salts

thereof, of the formula:
N
I
N
F
F e
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and imatinib for the formula:

s

N

~N

or pharmaceutically acceptable salts thereof, for the preparation of a medicament for the
treatment of gastrointestinal stromal tumours.



