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estimated that in theRQUJWIFERATIVE cRISERSES 1 in 3
people will be struck with cancer during their
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approximately 50% to 60% of people contracting cancer
will eventually succumb to the disease. The widespread
occurrence of this disease underscores the need for
improved anticancer regimens for the treatment of
malignancy.

Due to the wide variety of cancers presently
observed, numerous anticancer agents have been developed
to destroy cancer within the body. These compounds are
administered to cancer patients with the objective of
destroying or otherwise inhibiting the growth of
malignant cells while leaving normal, healthy cells
undisturbed. Anticancer agents have been classified based
upon their mechanism of action.

The present invention is directed to Src Kinase

Inhibitors in combination with a BCR-ABL kinase
inhibitor.

With the near completion of the Human Genome
Project, it can be estimated that the human genome
encodes close to 100 protein tyrosine kinases (PTKs)
(Robinson et al., 2000), which can be divided into two
major subtypes: receptor and non-receptor PTKs. Many PTKs

are key enzymes in various critical signal transduction



10

Project, it can be estimated that the human genone
encodes close to 100 protein tyrosine kinases (PTKs)

w@ Bwioscsom et al ., 2000), which can be divi dePICT/IE®05/040145
two nej or subtypes: receptor and non-receptor PTKs.
Many PTKs are key enzynes in various critical signa
t e mthmgmthm fumedritarst ifu e mwlratlon
t r . at IIuI c S as
o e B U ciBratdgn and
nﬂhéﬁé&enﬁlaumnmatéNEEEK@reaaséb ab&em&dt @mgaamlm@ted
a@q@ﬂﬁ%% % %pakgB&%%%ted halﬁg %% € ISnOflm.pllcated
nunerous di seases such canc 8

5 dﬁ@omwaﬂyaﬂhwgén&baﬁegf(HMmEEDuslﬁﬂébasebn@aeﬂ,as cancer,

hi. t ricaII PTKs _consti_t r ot |cal | ass
of§bncogen wﬁﬁgﬁrﬁ§6§ BE én%ﬁ8%ﬁ§% (%8 ﬁ&ol&é@gﬁn
naaﬁekdrnm;@kohumanlgan@EKs c6hetetnme tHEKpratetypical
attractive drug di scoyer f or. cancer
RaPaE o cee R bR h bR bR ettt £pi b dpvolvea
thar apsit If(brﬁlfsf oatymbor caavetal. Phkrefbirei,t or&ks are.
t|n mhlcggtar ets the HER—%/neu recept or,
SR it e sapiehy, kR ofER . PoP pahges
r Q(Bléﬂﬁ@l’euta_&@ SThe Zétewhi chihacget scReRsABhtand KT,

vi de inport proof of - concept for .the valldlty of
gﬁpﬁﬁgng§%26FaFﬁefPFeﬁ?HEﬁFR PTgaﬁBQF 1EGFEentl- ¢,

R t
aHLeé\E%ta% PG &L Pk LA, of Eg)gcguq{,z 'I?arreCeva®

under clinica evaluatlon e conpoun

( BME- 3r2482® whilch aafiefeNttHNHd¥ tdice@frcsevena sTI-571
selected and rel ated oncogeni ¢ PTKs: viz. BCR-ABL,
15 .wakeh EagpttspBER-PBLepPSr KdRd EPAViSgepiBPT tEREhPEPOL -

t Beseopea Q'ﬁo%‘Bﬁ§e$am§§1Q?erSEEQBQEX%E'@%Rg EBr the
multiple forns of human nal |gnan0|es

f GEPBLRTGBRe Obr E8PERTasCHIEBA équeﬁcéaégeaaﬁ@cgﬁpwéﬁg
t hapskecali erkMYLabkeAnhNabbRc5O0NgeaBPf clinical

evaluation.

20 The compound of Formula I (BMS-354825) is a potent

inhibitor of several selected and related oncogenic PTKs:
viz. BCR-ABL, ¢-SRC, c-KIT, PDGF receptor and EPH
receptor. Each of these protein kinases has been strongly

linked to multiple forms of human malignancies.

25 BCR-ABL, a fusion gene created as a consequence of a

reciprocal translocation mutation in the long arms of
Chromosome 9 and 12, encodes the BCR-ABL protein, a
constitutively active cytoplasmic tyrosine kinase present

in >90% of all patients with chronic myelogenous leukemia

30 (CML) and in 15-30% of adult patients with acute

lymphoblastic leukemia (ALL). Numerous studies have
demonstrated that the activity of BCR-ABL is required for
the cancer causing ability of this chimeric protein. With

the recent clinical success and FDA approval of imatinib
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expression in first-line therapy of chronic myelogenous
leukemia patients with imatinib or interferon /ara-cC.
Leukemia, 17, 2392-2400).

Moreover, patients with advanced diseases (blast
crisis) were much less sensitive to imatinib and
responses when occurred were transient lasting less than
6 months (Druker et al., 2001). Clinical refractoriness

to imatinib have been associated with the development of



C, Sayer, H.G, Otmann, O.G., Wller, C,

Aulitzky, W, Coutre, P.I., Freund, M, Merx, K,
w@amehkmio P., Knig, H, Kreil, S., Berger, U ,PCT/US2005/040145

Gschai dneier, H , Hehl mann, R . & Hochhaus, A .

( 8}9?% Dynam ﬁ BCR-ABL nRNA expression in
fiTst-1Pne T'he 3ﬁ§7518? Rhr Ohte FyeldEeRees ieokeding BCR-ABL

pagematmumthonyratzeﬂeiapﬁéssﬂéﬁrt@ﬁ@ﬂ éara G é@%?%ﬁ‘d
392-2 patients with advanced

G R e e P e ood e RS 1OF cohs CSHaTk hyase ofami 1y

N a”if’zg? oS, fﬁi‘n’%@?}idﬂ?‘g%ﬁﬁﬁeg?ﬂfgéﬁ%@%?mal need

Y (¥t of PheRr e e Fret e Heerabeenic option for
assee) abck i et he £ovel apimidg qifalidpl e mechani sms
of drug resistance, including BCR-ABL gene
mut at i on/ over expressi on (Shah et al ., 2002) and
activation of sel ecﬁi(ﬁﬁim%g%%r ki nase
famly (Donato et a sﬂf‘ﬂ%r@ﬁ%@% ur gent
medi caIThﬂaezreeS@ar | 3nwesditsiten frfowiidess ef fetdHd® for the
1 an, for articularly for advanced

0 d| seases. LQSLS%I&IF?? ﬁ—‘?g\%ﬁ/ ]iﬁ{l‘lﬂwe‘iyﬂ Edpfomprises
i m@nmmtqmmg des s meeind drorsgde & rieatiey @fereof a
cancer I euk i ch conprises adm ni stering

to a mamm |aeﬁltslp rTé' e Eh@megmtg ot (1) at least
t htereapmm-izxml linteififieetrd whaM@YNta Aomdobin@lof @3t ARe T

B L |b|tor an a conmpound of Formula |
V\hgglreg%nnt [ T SRR %or(ozf)FEPﬁ'"ﬂlU&a(l )i dsor

15 pharnmaceutically acceptable salt or crystalline form
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20 or pharmaceutically acceptable salt or crystalline form
thereof.

A compound of Formula I is represented by 'N-(2-
Chloro—6—methylphenyl)-2—[[6—[4—(2—hydroxyethyl)— -
piperazinyl]—2—methy1—4—pyrimidinyl]amino]—5—

25 thiazolecarboxamide and/or pharmaceutically acceptable
salts or crystalline forms thereof.

The BCR-ABL inhibitor is represented by N-[5-[4-(4-
methyl—piperazino—methyl)—benzoylamido]—2—methy1phenyl}—
4- (3-pyridyl)-2-pyrimidine-amine, the compound of Formula
(IT), also known as 4—(4—methyl—piperazin—1—ylmethyl)—N—
[4—methyl—3-(4—pyridin—3—yl—pyrimidin—Z—ylamino)—phenyl]—

benzamide, STI571, imatinib, or under the marketed name
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C%&i%ab&ig§ystalline form thereof, and a therapeutically

effective amount of a compound of Formula II, or a
pharmaceutically acceptable salt thereof.

In another embodiment of the invention the compound
of Formula (II) is administered simultaneous with or
before or after the administration of a compound of

Formulas I.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated by reference to the

accompanying drawings described below.

Figure 1 shows a simulated (bottom) (calculated from
atomic coordinates generated at room temperature) and
experimental (top) pXRD patterns for crystalline
monohydrate of the compound of formula (I).

Figure 2 shows a DSC and TGA of the of the
monohydrate crystalline form of the compound of Formula
(I).

Figure 3 shows a simulated (bottom) (from atomic
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DETAILED DESCRIPTION OF THE INVENTION
In accordance with the present invention, method for
the treatment of cancer and/or leukemia, which comprises
25 administering to a mammalian specie in need thereof a
therapeutically effective amount of (1) a compound of
Formula (I) or a pharmaceutically acceptable salt or

crystalline form thereof,

HN{/

O

and 2) 4-(4—methyl—piperazin—l—ylmethyl)—N—[4—methyl-3—
(4—pyridin—3-yl—pyrimidin—Z—ylamino)—phenyl]—benzamide,

30
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In another embodiment, the present invention is
directed to a pharmaceutical composition which comprises
a therapeutically effective amount of (1) a compound of
Formula (I) or a pharmaceutically acceptable salt or

crystalline form thereof,
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and 2) 4- (4-methyl-piperazin-1-ylmethyl)-N-[4-methyl-3-
(4—pyridin-3—yl—pyrimidin-Z—ylamino)—phenyl]—benzamide,

(the compound of formula (II)) or a pharmaceutically
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(4-pyri di n-3-yH%yTri ni n1no) -p y
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phar maceutically acceptable satt thereof, as a
15 conbi ned preparation for

and 2) 4—(4—methy1—piperazin—1—ylmethyl)—N—[4—methyl—3—
(4—pyridin—3—yl—pyrimidin—2—ylamino)—phenyl]—benzamide,
(the compound of formula (II)) or a pharmaceutically
acceptable salt thereof.

20 In another embodiment, the present invention is
directed to the use of (1) a compound of Formula (I) or a

pharmaceutically acceptable salt or crystalline form
thereof,
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and 2) 4—(4—methyl—piperazin—l—ylmethyl)~N—[4—methyl—3—

25
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(the compound of formula (II)) or a pharmaceutically
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I n anot her enbodi nent, the present invention is

wal2ooeosmdo t 0 t he use of a conpound of Formul a $¢)/U82008040145
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- pharmaceutically acceptable salt or crystalline form

t her eof , I in the manufacture of a nedi canent for the
t rRATRIAP R ke erharrpior I ikinanuirstalre e a

paﬁé&m n|1e°n@| ragel t
Pk a s p%%aztﬁglﬁﬁénkguiérlﬁ)a c@erga[ﬂ’t\ﬂérh aﬁh#/og leukemia.

(4-pyri rﬁ@%‘-’—%)ﬁm}?ﬁ@mﬁ@/ W}mmserph@anntlon is

henZari e, d e Ray i )
ph;inaceutlcally acceptg%?gﬁe5$fﬁyher % 8%@?ano her
edBIdent (I e B eﬁ@ﬁmamﬂqaidy satiqrdetde taalither

uUSS~af A1 s I Z|nI-yIrrethyI) N-
[ 4- %§{6§|3§3 qﬁhgiﬁi pyr|n1d|n 2-yl am no)

- phenyl ] -benzam de, (the conpou formula (11)) or
a pharmaceutically acceptabl e §H t ereUf h the
manuf acture of a medi gamgnt thétr

cancer and/or | euk thyh el Nt he p i also
recei ving trea#ﬁbn?naﬁ ach ound of (1) or
a pharmaceutically acceptable salt or crystalllne form
thereof | .In another enbodi ment, the present

invention is directed to the use of a conpound of

Far 1), ,or arnaceutlcall acceptable salt or
cf ys&l 'l |(4ﬁe( i %hg'ﬂelpégferqzﬁnt e VARREPAL) P [4r mgthyl-3-
MEdi-e3me ki nf-F yll Re yiri e dTBR D -9fl a6aRee L pARAAAN ~benzamide,
Ie%?enla mherelg t_he tlent has been_pretreated wth
SOMRIEIE fer SoPRULEY HEY Ry P SNPhPATaReEfyFadly
(écpﬁpmdbﬂe3sﬁﬂtDth&b6En &SYEaHbﬁﬁhneah P¥bhration for
benza gthe co ound of formul a SI or a
51mu aneo sepa ate or sequential use in therapy.
In another embodiment, the present invention is
directed to the use of a compound of Formula (I) or a

pharmaceutically acceptable salt or crystalline form

thereof,

HN—«(

| N/_\ j\r)/
ho—/ \_/

in the manufacture of a medicament for the treatment of
cancer and/or leukemia, wherein the patient is also
receiving treatment with 4-(4-methyl-piperazin-1-
ylmethyl)-N-[4-methyl-3- (4-pyridin-3-yl-pyrimidin-2-
ylamino)-phenyl]-benzamide, (the compound of formula
(IT)) or a pharmaceutically acceptable salt thereof.

In another embodiment, the present invention is
directed to the use of 4- (4-methyl-piperazin-l-ylmethyl) -
N-[4-methyl-3-(4-pyridin-3-yl-pyrimidin-2-ylamino) -



pharmaceutically acceptable salt thereof. In another
enbodi nent, the present invention is directed to a

\V&QMEMﬂEmOOH wherein 4- (4 met hyl - pi per azi nl - PCT/US2005/040145
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ylnethyl) - N [4 met hyl -

rim | am_no) -
nza hebe?¥ﬂ%f &g%% %?m¥%V%@I% (f?§WuI% the)) or a
nE§W$Hm@ceaticaﬂhySac¢®pﬁmbE@bQﬂlﬁEﬂﬁeﬁéofhe in the

h h I t.hod {
:W%lf%ﬁ c% erfsgs % eu I ]?Sl'f]?%nt]g‘?a%i“@"c ¥ regrcer
| nfhmcﬁ)/(@erlwk@mxaml vahdzrem ctdmeal pat i @nt W ¢ ha Bs BGRABLving
| by DL Wl S Ca KL ARSI P AQES T OT gl . the

nmet hods of t I nventionis a conp
M@?@eﬁ?ﬁ?%tmﬂpbmmpccﬁpﬁbmmﬂt |csr (dl)ysﬁ‘m‘ﬂ;iblrneisf@fm
t henhdvsgmil @ | or Formula Il may in sonme cases form
salts which are also within the scope of this

i nvention. Reference to a conpouggi t he Fornula | or

0 Formula Il herein is understd oI ncﬁude Ct ef erence
to salts thereof unl ess \ot atee

basi c salts fo
and bases. Zwitterions (internal or inner salts) are 5
i ncl uddd 3t BRI here amiadimegitt, ( e gsassedt Hereint ilcand s
M), e . I g, t ubs i_tuents
conprlséggﬁﬁgé¥%pn5$£?§psuch ag;guggﬁb ﬁﬁ Sup)t). or a
ARYG REdd ¢ aHd e ias capd ajplat eeridr yorammmtamma:let Form
s&g@r@%falkylannonlun1salts Phar maceutical ly
acceptabl’e (i.e., 0 non-toxic, physiologically
accept abl e) salts useful althou er salts are

gh h

useful, for exanple, in |solatH6n<br puerlc tion

st eps mhlch may be enwruyed
wot \_/

e The term
"salt(s)" ?ﬁaﬁ—%—? Y. enot esoaC| and/ or
th 1nor a c and/ or”organi c aci ds

in the manufacture of a medicament for the treatment of
cancer and/or leukemia, wherein the patient has been pre-
treated with 4- (4-methyl-piperazin-1-ylmethyl)-N-[4-
methyl—3—(4—pyridin—3—yl—pyrimidin—Z—ylamino)—phenyl]—
benzamide, (the compound of formula (IT)) or a
pharmaceutically acceptable salt thereof.

In another embodiment, the present invention is
directed to a combination, wherein 4-(4-methyl-piperazin-
l—ylmethyl)—N—[4—methy1-3—(4—pyridin—3—yl—pyrimidin—Z—
ylamino)-phenyl]-benzamide, (the compound of formula
(IT)) is the mesylate salt.

Thus, in an embodiment of the invention, the
chemotherapeutic method of the invention comprises the
administration of a Src Kinase Inhibitor of Formula T in

combination with a BCR-ABIL inhibitor.

10



during preparation. Salts of the conpounds of the
Formula | may be fornmed, for exanple, by reacting a 5

wa@evposesdd | with an anmount of acid or base, SuptI/ES20851040145
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equi val ent anount, in a medi um such as ong in ¥M1: Icgvved
te i,n_an ueous nedi umfo

by Lyoph BRECHLEBLET AL pLRCR aquenus Tecium followed

[ néh@dénﬁééﬁapes igsachofpasntiheserbenoed W vheaeehi €he

ackdmgbuhti Bal 9@9{%{1%? ac %Ig for exanple,

trifluoroacetic aci pat es, al gi nates,

ascor bat es, aspartates, benzoates /U zenesulf
C||1rat S,

onat es, bi sul f at es, borates, but
canphor ates canphorszﬂ"f\ on
cycl opent anepr o

at es,
f at es, ethanesuﬁ‘? onates fu tes,

gl ycer ophosphat es, hem sul f at es,' hept anoates,
hexanoat es, hydr ochl or | des, hydyrobromnm des ,

hydr oi odi des, 2-hydroxyet hanesulf onates , |actates,
mal eat es, nethanesul f onates, 2-naphthal enesulf

onat es, CoMR@NFR @6, th (Fatres]a oK abAtEsSrmPECtINatDS, in some

p%éé@é at &sm ghﬂ?%fc!ﬁpéronatfsd vglgt}q}%h?ttgfe%sscope of this

crates, pivalates, propionat
gLFééY?fa‘tﬂe@? s@éfqu$m aa&drﬁpmmd W iretheMitdymula I or

[.f t suc as t hase. nenti oned
Selﬂ}geﬁd)fa aﬁa?%erraet Zﬁé ﬁoﬁ‘}aéféera%a %553 q 1FefsiRanae to

Ul ddtazeo fan dirtess Id@lexﬁ)ﬂﬂ;mllaf@b&déa;%@ faﬂﬂes term

fi E{gﬁ._d( f.or e t.he substituents
E:o%rprl s6 lar fg(%mg)lnﬁle\q@le§§clﬁl ag%octfrsow digr @y or
ﬂRﬁSl}d?e sabrenifiomrsa tn&,tkﬁlﬂfﬁalrlgaﬁﬁtcﬁbn%ﬁ"otrs ri'u"l‘:s acids

d t m sal_t s, alkallne earth
S%q{ % tstshls%g]]ﬁt%ge r&gﬁ%(?aﬁﬁ:n%ﬁ& DRdg&s iLimeTalsed tsdalers

wlml@%mtbase$héf mrerﬁvxalaéalm,(sQF'g&%h%s%@mﬁ%z)gliuc(gnd
n cycl ohexyl anm nes raba
aﬁ‘mg %%Iatf%- uCa% ﬁz hweéﬁl G@gwﬁdégbstltuents

comprise an acid m01ety such as a carboxyl group). Also

included herein are quaternary ammonium salts such as
alkylammonium salts. Pharmaceutically acceptable (i.e.,
non-toxic, physiologically acceptable) salts useful,
although other salts are useful, for example, in
isolation or purification steps which may be employed
during preparation. Salts of the compounds of the
Formula I may be formed, for example, by reacting a
compound I with an amount of acid or base, such as an
equivalent amount, in a medium such as one in which the
salt precipitates or in an aqueoué medium followed by
lyophilization.

Exemplary acid addition salts include acetates (such
as those formed with acetic acid or trihaloacetic acid,
for example, trifluoroacetic acid), adipates, alginates,

ascorbates, aspartates, benzoates, benzenesulfonates,

11



t-butyl amnes, and salts with amino acids such as
arginine, lysine and the |ike. The basic

WO RG060880me cont ai ni ng groups may be quat er ni zedp@i/UB2005/040145
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agents such as |ower al kyl halides (e.g. nethyl,

et hyl ,_ propyl, and butyl chlorides, brom des and
i&m%ﬂéégteanehqaﬁteﬁnfbﬂqﬁxqqgay oditmetted , Thmﬂhgﬂqtes

di i fe
(J&Mﬁﬂoréﬂykéﬂ ;% #ﬁgﬁﬁbad ear%£|%1 éi uconates,

decyl, laur | ori

%@Wat@ﬂ,d@%han%@ﬂmam i cfesna(reat@s benzyl

sgﬁVates of the congﬁakﬁgéggl e%%h§%5?g%ﬁ%gﬁ' %

céml.fé?rﬁm@ttm héreeiamoafies tém@r‘bmhddxmgies ashw}m:lbzyﬁddes,
h tes h on adn1n| tratlon
tg{y?rrsblbj ect, unde?‘goe em ca clofuno\[/) &r-$%n tat

rnmaﬂaaUQS(nmaﬂManaaﬂlﬂmnanesseQ—Maphuﬂaiaﬁfymnﬁyﬂaieﬁ .
r.nul d/or. solv te t her eo
SRR, nidh Rl bBdedls R R e emgates.
. SHphenyipiroationa tefs , t phopphatets,i plertites, |@1w@u%mﬁsq
to_include the cr I lLine forns uch a

s%r tes and ’ p&|QﬁSV§ﬁF85roFH§C & - céﬁﬁg§ﬁ§ (such as
famwwbafbrmeBh@ﬂ&hOSﬁlEﬁ&h&d&p1ﬂhar@&QE@th@s (such as

d.combi nat f the present
CRTBRR bR ondi BEGEI o cRLTaAGEne iy APRLRS

fmbﬁme@bshhéonampeundn@hcﬁﬁbﬁﬁb@ | aag @escniiked bel ow.
"Thera is intended_to

eut| ly. effecti unt "
i ncl ud ; ﬁypaéﬁc S gﬁﬁod §rBed néOopr €X8RPle, where
Im%ean@ﬁb&h@ﬁ&eﬁtsaﬁoﬂﬁﬁdﬁb ah tbeagenhbRatoBuweh as a

nds cl ai med,or _an anmount ,of a conpound of the
glggﬁfw nJERPPON PR 1EERLANRPROHMWSER tEt harl kaddi petal

|agne@|entﬁ akf eetiive, t 2itheah, t Baadpseasesudesanithed
he&i Q1ne earth metal salts such as calcium and magnesium
salts, salts with organic bases (for example, organic
amines) such as benzathines, dicyclohexylamines,
hydrabamines, N-methyl-D-glucamines, N-methyl-D-
glucamides, t-butyl amines, and salts with amino acids
such as arginine, lysine and the like. The basic
nitrogen-containing groups may be quaternized with agents
such as lower alkyl halides (e.g. methyl, ethyl, propyl,
and butyl chlorides, bromides and iodides), dialkyl
sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl
sulfates), long chain halides (e.g. decyl, lauryl,
myristyl and stearyl chlorides, bromides and iodides),
aralkyl halides (e.g. benzyl and phenethyl bromides), and
others.
Prodrugs and solvates of the compounds of the

invention are also contemplated herein. The term
"prodrug", as employed herein, denotes a compound which,

upon administration to a subject, undergoes chemical

12



A "synergistically, therapeutically effective anount”

is a therapeutically effect anount which is provided
wdyooa/osagmer gi sti c combi nati on. The conbi nat i onpOf/Us1085/040145

present invention may provide a synergistic effect

useful for the treatnent of |eukem a and susceptible

S @lontrerigTBNS byl Re@Bbbhee erbetenkablobrbbiessesvesnt voeld a
a method is prOV|ded for the syne%g stic treatnent of

c &REBPICh OfudPRg TPEMRER 4-aRd S8oFPdtt gREYST Solvate

Adyrircageousbyvaltle s¥nena sbpolBtBodrofokhiusa I may be
i nvention reduces the devel opnent of tunors, reduces

t B¥Sab&Sden, or produces tumor regression in a

5 nmamal igR G@%bln£Q§0%06Q|Qﬁb'?@és@httmﬁvéﬁﬁﬂghng§ 9htended
the present invention are use for the treatnment of

c&ecdnslyden the CRYEhrd LApe 5§EMSus SLEBK BRI BYCERLS

aGWh & altwzprholl %ﬁg%oE%%ﬁ%”E%r&éLbk cheasbhgbihesbitNZbrmula
stromal tunor , acute nyel ogenous | eukem a

(RNL)Theéﬁé°§?h@ﬁ§h@ﬁ§wnPb@r@écﬁ§§é§ﬁ&téﬂmwpﬁﬁtﬁpéﬁelﬁnd
t%&%ﬁlﬁ%t& LRASEF THEe p%%sek@rlﬁ%éﬂﬁﬁgn 2Re, 1§@Bnégﬁ to

The conbi nati on of the conpounds of
10 presdmde mhentcirystadd ialesdoggef aif thetﬁ@mp@apﬁeﬁﬁ éprmula

cancer et pakeseRsi.tive to and resistant to
ch enothé%apeutlc agents that target BCR-ABL and c-KIT,

such asTheseppexarplbd lyGeddestive a8TLNt571ip angennmd to
1 L 1lMRth Sah%ﬁnkh%fsﬁf%oﬁ@@uﬁﬁf%@thﬁ% EQ@b@h%tﬁﬁbbﬁﬁlon

nost of the conpoun S For nul a are known
t@IPW@s@r3@p|a@@umﬁ pﬁetaﬁtcomﬁénﬁéﬂﬁadgfoﬁompeapﬂﬁg

15 C%ﬂ%ﬁhe@n@&0&n|%ﬁ%@ﬁhﬂo@oﬁpbb&bﬁﬁnﬁhéfcﬁﬁhl@&bb@ﬁtOf
t he conpounds ofWE qQrnul.a ( tgornula §II)
pﬂ@§@ﬁ€loﬁvéHtF8 &P@t&QEf RS AFLA PgaFdlentS

pa&m@ntavwhebetmehhemheraﬁaEQSeevdéenmebeﬁ hesiedna

BCR- ABL + | euk |
i sonsé 1 SRPSHERG LF Barent P6y SPRECSoAssng  tective

amount” is a therapeutlcally effect amount which is
20 provided by a synergistic combination.

The combination of the present invention may provide
a synergistic effect useful for the treatment of leukemia
and susceptible solid tumors. In another embodiment of
this invention, a method is provided for the synergistic
25 treatment of cancers including leukemia and solid tumors.
Advantageously, the synergistic method of this invention
reduces the development of tumors, reduces tumor burden,
or produces tumor regression in a mammalian host.

The combinations of the compounds of the present

30 invention are useful for the treatment of cancers such as
chronic myelogenous leukemia (CML), acute lymphoblastic
leukemia (ALL), gastrointestinal stromal tumor (GIST),
acute myelogenous leukemia (AML), and others known to be
associated with protein tyrosine kinases such as, for
35 example, SRC, BCR-ABL and c-KIT. The combination of the

compounds of the present invention are also useful in the

13



of Forrmula (I1) alone. Additionally, the conbination
of the conpounds of Forrmula (1) and Formula (11) of

wWo b@ecpsmsent i nvention are useful for the treaP@En200$/040145
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patients wherein there remains evidence of residual
BCRABL+ | eukem ¢ progenitor cells and residual disease
X795 trente gifs (caRE@ S0 thaetatarr@ntsebysntlwecmmp@md refsistant

F f LQns _
o e et RS SRt B R A g
t Falco st n didro rexeimptliee @dmwrerm@s (ST IFG71| am@: PMARA 07 .

For mul r foulg treat ment euken a

wher ei 2‘65‘411‘!5) psgtt%elunt%%l S reS| sagnant f{fg S et fER nﬁs fRrE&ron of
comsduf dha-eomplomndsl P falForew 1ktthadsl flar atdee kmﬁm to

a f A tration of the conpound of
Fgglr?l(jsle;%ﬁﬁ])\i%g?g@k%l\%ma?tg ‘those skilled in the art.

For exa'ﬂqel e thioglsadifi rtlrseartahjgona@fcelrrrahldrmh reskleat e

i% ?1 b t he. " Physi ci an Desk Referencg' S;PDR)l

| RpIiRiE sl STPiRRYIRY B s porRpuIcRePe: RoByLe
reﬂer@m@ethmmébo ITheOGOMh@upde@%nEOﬁﬁHbathohOéréSQseful

i th hod sen enti,on N-
(%oéhﬁgFo %@Fﬁﬁlﬁ%eﬁ?l %@reﬁg t ere remains
(%Vhﬁ@makyeﬁhybbldﬁanlBeRaABny|leﬁ2em1F progenltor cells
riom.din 5-t hi azol ecar boxam d
& et R st ATk EREaEReRE by SB6 compound
hyxfr a'bemuaadqrryst allbhae fAEiH&tELBﬁéQQf{ the eBfB9HAESon of
of . Formul a | by the procedure

b d
d&EEr | BQEOqugaC%fpﬁﬁF‘E e.Z ) ArobPeBvF8 pab) i Shelihe

Optrebent26nv2008onwaiehuisrher eby RGOk peKakedt by
ref er.ence. The conmpound of formula I, may be
FBRTAEEES: WHCLe HobBFF BeACPRARE! RVARCRSCBECFPBAGUAR BCR-

WERDO04108R388c whbghEnisoherahyYsi BEQr PAEAEEE ] DYisease

ef nce. Th re aration of crystalline forns of the
' ﬁ%&ﬁﬁ&soresis ange to treatmeng by the compound of

Formula (IT) (by way of mutations which are not treated
by the compound of Formula (II). Furthermore, the
combination of the compounds of Formula (I) and Formula
(IT) are useful for the treatment of leukemia wherein the
patient is resistant to treatment by the compound of
Formula (II) alone.

Methods for the safe and effective administration of
the. compound of Formula (II) are known to those skilled
in the art. For example, the administration of imatinib
mesylate is described in the "Physicians' Desk Reference"
(PDR) , ; the disclosure of which is incorporated herein by
reference thereto.

The compound of Formula I for use in the
methods of the present invention is: 'N-(2-Chloro-6-
methylphenyl)-2-[[6-[4~(2-hydroxyethyl)-1l-piperazinyl]-2-
methyl-4-pyrimidinyl]lamino]-5-thiazolecarboxamide: and

pharmaceutically acceptable salts, solvates, hydrates and
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fornmula | are descri bed bel ow and are descri bed in US
application serial no. 11/015, 208, filed February 4 ,

WQ@O@5/0528i0 ch i s hereby incorporated by refereneer/udivesn40145
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preparation of the BCR- ABL inhibitor, 4- (4-

- Di 1-vy| -N- [4-net hyl - 3-
?ﬁégéé.t%iﬁ%gzii?rw?iﬁ? % £2-ylami no) -phenyl]
- benzanftHe, cohbeus@sPOENHophuffr Muhay, (bé) reb red by the
' 903854 and_may be_ adm ni stered as

3§§%§f::%§gr%%e¥ ﬂrli?dnﬂy BFEoP el hadt hPRt H@J0R462778
mepkel esheddestdber t zadermy &, Qihyves Téﬂﬂ%ré%fevﬁgoéﬁgrated
The esent invention al so_enconpasses

ph%Ynﬁ%%%‘f?I&%? cohpRsFemReMRE @ fil forme e I ezl femt  of
C addet n B8Eld B84 | LKL @y 1 ISQIPFh SO tde %E”@§E5§{§géon

t
o B S BREIRR T Ln v e TaRy viAGproT tibUty reference.
phetieasesta L2t 1 9n aseephabl 8 Lald i 815,07 di luent s, Serourgde of

h naceutical conmpositions of this invention co
: é&ﬁ s ikt thel @wompolirkd-described in US

i 4 | ! ) [ T
Efﬂ@%%ﬁé&l%f%rp;é'&zy% nr?/d me_LlZydl% %8 4fl %d']%'lﬁh] uary 4,

- miviet ol tie k@iﬁémridmﬁrmxranﬂch Kt Injéﬁexam}l:e?

h [ tabl.e ¢ osi tions
Dt ho e Ean D AP A b R By, AR nd o™
nﬂieet%mnmﬂﬁwli-wmémlabim [aiiddieturq/r]aB 4 (Agrsdiientn-3-

(%ﬁ:%ﬁ&hﬂ@%fﬂJﬂnyfgﬁyﬂ -%%%§%g?n%éﬂﬁg13 39ﬁ€§ﬁp§ound

buf col ori ng agent agents
té?ém}qllée (T 'Cdﬁpéiﬁstclréﬂ@doflnt MO 9908 $&rit and may be

Il@dﬁﬂﬂﬂ@%éﬂ%ﬂ he adTRiier ede2eak!y % p%f@“t%rali%

includin he i ntravenous, intramuscul
Fesitegears @@E@@ﬁ&de@@ﬁerrQQEatrademamhiGahvec T™™ or
r@q@@&e@f@adninistration For oral use, the

conpositions of this invention may
The present invention also encompasses a

pharmaceutical composition useful in the treatment of
cancer and/or leukemia, comprising the administration of
a therapeutically effective amount of the combinations of
this invention, with or without pharmaceutically
acceptable carriers or diluents. The pharmaceutical
compositions of this invention compfise a Formula I
compound, an the compound 4-(4-methyl-piperazin-1-
ylmethyl)—N—[4—methyl—3—(4—pyridin—3—yl—pyrimidin—Z—
ylamino) -phenyl]-benzamide, (the compound of formula
(II)), and a pharmaceutically acceptable carrier. The
compositions of the present invention may further
comprise one or more pharmaceutically acceptable
additional ingredient(s) such as alum, stabilizers,
antimicrobial agents, buffers, coloring agents; flavoring
agents, adjuvants, and the like. The compositions of the

present invention may be administered orally or
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be adm ni stered, for exanple, in the formof tablets
or capsul es, powders, dispersible granules, or

WwWE 20852810 or as aqueous sol utions or suspensi OPGI/U$I005/040145
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the case of tablets for oral use, carriers which are
commonl y used include | actose, corn starch, nmagnesium
cpabenateallgl éncandisggahe andrhitbnbaati hgtageatsular,
such_as na?nesi#n1stgarate are connnngy aaded..Foi

orAF T 28T AFSPPat T oRUPRVEARSHPE f BPRF24sBPHI “RRIFRer EOULeS
i 8¢l udpihasteseionorn starch, nagnesium carbonate,

talc, and sugar. Wen_ aqueous suspensi gns._ are.used f
oral abffnPERraiPEn CBmIFSIPRFRbLaR) BF EOLPohtVRECIon may

aB@“é&m@ﬁ@s@@HEﬁ”'fo@déﬁgmplé agddi thenfosmesEedhBlets or
and/ or _fl avori ng agents may be added to the ora
cSﬁBﬁBF?FonQOWﬁEFSrn@ﬂéﬁﬁ§§ﬁpéﬁ IFARRABEr | POnEAFRets, or

syhcHEaBeaYSsandti BhEayenauspsgiogkeri ke spkutheascef
the active ingredient (s) are usuall npl oyed, and

tEébbﬁFaffPﬁeO§6ﬂuPﬁ6nsC§ﬁéaﬁaSb@héaﬁtaﬁﬁyca@wa§%@dused

andchubbergdeoklr EBLhA¥ERPUR, USEgntBeuhotatbonate, talc,
concentration of the solute (s) S%ould be control | ed

i ANGr BParo PBAJERPEREaPiBParaENbR FYBROAFcaghesium

pggeakaeg §Hepeéhheﬁ193aéeeefd'ﬁgrthébeaaﬁYﬁE£t9Qtlén in
low nelting wax such as a mxture of fatty ac

gFgeenlgesonm. c@é@ﬁu%uﬁﬁérlﬁ§sfFﬁ@iuﬁﬁl1é@t0§ﬁd €REN

aQEé¥8h'”Qé&ﬂé@ﬂhm'éagbéHQEéedtQPHDQ§H8°§§§¥r'” fiRén
wax, for exanple by stirring. The nolten honogeneous

naquapus|§u§n@n59@asedrEnuee@oﬁvénpéﬁl|§d@n@eatnﬁtu@n,
aaﬁuﬁéhﬁyﬁﬁgt8n8?8k QHQ LhgE£hYagohtdi Lye bbﬂMley added.

preparations I nc ude SO uti onsS, suspensi ons and
enulsuénsad@mchOprepueateomggaaedéQEnﬁlavoédn@yaganéﬁ may

QﬁemﬁgﬁéépE p¥h8”8r9iy88E?88£H£bHES fP&rpﬁﬁﬁPégﬁééular,

injectron |qu preparations nay al so
intraperitoneal, subcutaneous and intravenous use,

sterile solutions of the active ingredient(s) are usually
employed, and the pH of the solutions should be suitably
adjusted and buffered. For intravenous use, the total
concentration of the solute(s) should be controlled in
order to render the preparation isotonic.

For preparing suppositories according to the
invention, a low melting wax such as a mixture of fatty
acid glycerides or cocoa butter is first melted, and the
active ingredient is dispersed homogeneously in the wax,
for example by stirring. The molten homogeneous mixture
is then poured into conveniently sized molds and allowed
to cool and thereby solidify.

Liquid preparations include solutions, suspensions
and emulsions. Such preparations are exemp;ified by
water or water/propylene glycol solutions for parenteral
injection. Liquid preparations may also include

solutions for intranasal administration.
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solutions for intranasal adm nistration. Aeroso
preparations suitable for inhalation may include

weadoansasns and solids in powder form which naRChES1005/040145

10

15

20

25

30

35

conbi nation with a pharmaceutically acceptable
carrier, such as an inert conpressed gas. Al so
incIudBdraselspféﬁapaepanattmnsahhécﬁoﬁrEnhaleﬁﬂeﬂ fhay

conv ion hortly_ befor rep ons

o B droRo bt BaTenr L F “HanRraPE af PR hirn Ry e
| LAuUEEmbOnaBibACKkUER Sobh&rmﬂeeusﬂeaﬁmﬁl@ﬁeepﬂdble

enul sions. The conposition described_herein may al so

be2HEF P er 8UCEr aRseRr MBFF ) SORRESFFEAsHERT mal

conMposil kensnedidéakere hgol panbokpareadns| WhioRsare
aer osol.s _and/ or enul si ons i ncluded in

d
t +RheRerHaf OpaFeRVET SLRR: ngg?FR?ﬁrg?EQE?VBF? t?Befhguld

apLepOPYENLHONBbri Bitherabtal 0brt Phseptepase. The
conbi nations of the present invention nay_al so_be, used

.ﬁd@bﬁ}aﬁéﬁFbﬁnmntﬁushhé%qvé@|fRﬁ%ﬁanﬁéPﬁﬁ. gelyhapns,

aggséghgggﬁg £R4 gﬁglglgﬁgtlcular usef ul ness agai nst
the condition that is being treated. The effective

amount TBE £AEPeSHBLARISeEFT  hed coRBEARL 8K BfsPhke

p&@ﬁ?@&ré8V€P£h§HePﬁ¥1P§ de@ﬁé”tf§§s8¥rﬁaﬁ 8bmPb e Pabs
skill Tn the art, and includes exenpl ary dosa

aﬁauntgkeothanfgam|@fhgﬁaﬁméf 1@6h9550u@e90§085 ap@/or

§959% Qogxdmgashheoiné§aags QHWEOHPQnQSErﬂéy patch of
prefera P at a dose from 1-50 go

mhh@hmﬁﬁylbeoadnﬁﬁESV@Féthﬁeaa§|ﬁﬁﬁecgﬁgéngiopﬁ the the

f £g1gg |g igl V|ded doses, such as from1l to 4
8mss 3 EF§£OQ be understood that the specific

dose I@helCamﬂlﬂaéq93ﬁ09fothﬁosagéeﬂérlaﬁ?nbapﬂl@GYa@lSO
gggfag%gpgx 0snYahtedoand: vh! Lefepend: ¥PRAoANVRREELYies

that are selected for their particular usefulness against
the condition that is being treated.

The effective amount of the compounds of the
combination of the present invention may be determined by
one of ordinary skill in the art, and includes exemplary
dosage amounts for an adult human of from about 0.1 to
100 mg/kg of body weight of active compound per day,
preferably at a dose from 1-50 mg/kg of body weight which
may be administered in a single dose or in the form of
individual divided doses, such as from 1 to 4 times per
day. It will be understood that the specific dose level
and frequency of dosage for any particular subject may be
varied and will depend upon a variety of factors
including the activity of the specific compound employed,
the metabolic stability and length of action of that
compound, the species, age, body weight, general health,
sex and diet of the subject, the mode and time of

administration, rate of excretion, drug combination, and
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including the activity of the specific conmpound
enpl oyed, the netabolic stability and | ength of action

wobotslsasiconpound, the species, age, body wei ghtT/US2005/040145

general health, sex and diet of the subject, the node
and tinme of adm nistration, rate of excretion, drug
cosbenhtyonf ehdsgaetidylaf ¢hredpaidncul saubgendst fon.
Subjects for treatnent include animals st .
SPEFEFAER hatHiaT arSPRLT oo SGE nP he T RERRRE, MRl ian
dopesiés antHBhS Bukinas atlogsdomassiandnihelsi kech as
subject to protein tyrosine Kkinase-assocj ated

FRUF deFaCS VRS B ST er 8WP7 it T abenbtieFyint hgrosine

CRIRQYEdss 8bc i heegoabispdep®. of the present invention,
are preferably, adm nistered using the fo%nulations of

the i nRsR| dAN1RLS BPER st ABTHES ¥ npbRfdsOBPORgs of

CORDI et ORa 0ok NEf PERS EPt e bENENI hPBAL £8A, DEre preferably
adm ni stered_orally, intravenpus|ly, or _both. In

paARiBLF BPrednes HBE hblk berineat hoRht PEntBRRCHABEREION -

dosi nga pr @1 960 Se§USHoRS, 0BERPGUARY 68T tBet 8odBifaYSon of
every 3 to 9 days, every 4 to 8 days, and every 5_days

. the pReseRbotMeRtieher @@ sba peRiBdsberedday’liy. 5
WEEKSavénda¥ syt Ooft MEEKS, BnddysStiluBateekie @8Ehdds of

week to 2 weeks, in between cycles where there is no
t Fleat HBVient | on afBE prepaeRhdes gt PYAECEBHPOTHER @F Phee @

ngyifgiiﬁntgflbh aPh €SEREr{, Ny epLi ONag38, Pevery 4 to 8
adm ni stered orally, 1 ntravenously, or both, once a
ddgy$ ornd gugsy b davs- pefiognefenbodirenp Bharekssia

cke e LS RO a t e
R R I S A I
t hewgelesenandnveveebntead weekdni hisberwgenrayryes where

SREBLERb QD OO Aol BinSotta: phL! @
t hempougdsoofr ehe nepmbination of the present invention can
be administered orally, intravenously, or both, once a
day for 3 days, with a period of 1 week to 3 weeks in
between cycles where there is no treatment. In yet
another embodiment the compounds of the combination of
the present invention can be administered orally,
intravenously, or both, once a day for 5 days, with a
period of 1 week to 3 weeks in between cycles where there
is no treatment.

In one embodiment the treatment cycle for
administration of the compounds of the combination of the
present invention, is once daily for 5 consecutive days
and the period between treatment cycles is from 2 to 10
days, or one week. In one embodiment, a combination of
the compound of the present invention, is administered

once daily for 5 consecutive days, followed by 2 days

when there is no treatment.
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In one enbodi nent the treatnent cycle for
adm ni stration of the conpounds of the conbi nati on of
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days and the period between treatnment cycles is from?2
to 10 days, or one week. In one enbodinent, a
conbi n@hkoBonpotihé@scofponadcombihat poasefit theverksent

SrROTLE-5, SRS oL 8L BB EE C enoneny,

COHDBUBHSoﬁEetBGeEQWDIﬁatlonwéékbheeﬁée§eﬂtthBEWééQB,
can al sg be adninistereg orally ntLavenoust, or

bBYRT¥ncetBvar YeEkFo FBANBBREY %v@? 5:to 8 weeks,

every @hkOocbmWeRksionasnd eueryoﬁpwaﬁag ofTR8rmula I and
conmbi nati on of the congounds of Formyl a_l _.and Fornul a
| Foray1pel oyl BEefon uéaF?QeasdﬁsglxﬁﬁtgPﬁﬁtlver

t Reraehh¥evbngr edhenhec iRy begRdaE Bhekenayd pepasaifli¥tered
I'n" anot her enbodi nent_of the present invention, the

cBAPBLABSHY - f oFRURBCFRET sCBBRIATSRES 0F EBRI BRPAGEr
SLHUEB@SSHuskﬁe“kEHpBQ nbftfékhﬁﬂaoﬁltﬁg EanfHb8clreq

compoun [ n anot her e odlnen of the invention, the
cbapodandnef of oshmhdtangaysbe wilkhnadmanédtrataonosd bhe

15:209 ggltghﬁsogﬁgay, or 30-100 ng twice a day. In

one e odlnent e conpound of fornmula | may be
adm ni $heppdther7eémhgdingoe afdohe Lnvenbtiher the compound

enbodi h ORO I e
agﬁig# g?%dElﬁag ggsgag%ﬁgﬁégﬁga gnoﬁggxggdg§,lgrzoo ma
16@i260angapncera3flayf0Angetwaceval dayt heInoapeund of

| gl e SR, s £, 0uy 03 ) B8 450, corea
the ZOmpgouhdioé &odawl a Innagobbeademhbdimend, athEO
6§bmg§un oggggbr 9? }éﬁéylgg’aémgnggt%%gdngntMA8ose of
50-300 mg once a day, or 100-200 mg once a day.
Alternatively, the compound of formula I may be
administered in a dose of 75-150 mg twice a day or 140-
250 mg once a day. Alternatively, the compound of
formula I may be administered at 50, 60, 70, 80, 90, 100,
110, 120, 130 or 140 mg twice a day, or doses in between.
Alternatively, the compound of formula I may be
administered at 100, 120, 140, 160, 180, 200, 220 or 240
mg once a day, or doses in between. The compound of
formula I may be administered either continuously or on
an alternating schedule, such as 5 days on, 2 days off,
or some other schedule as described above.

The actual dosage employed may be varied depending
upon the requirements of the patient and the severity of
the condition being treated. Determination of the proper
dosage for a particular situation is within the skill of
the art. Generally, treatment is initiated with smaller

dosages which are less than the optimum dose of the
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Al ternatively, the conmpound of formula | may be
adm ni stered at 100, 120, 140, 160, 180, 200, 220 or
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of formula I may be adm ni stered either continuously
or on an alternating schedule, such as 5 days on, 2
dayspoftihd. or TRepeabt bey Snbedub&gasidesnéfbadedbbyesmal1

LPORCERS PROREr BRBnPEORarHE Rt it iaRd  LReCSbyANPEgRoes

OisthéaebéditiEﬁrbebﬁgehiéﬂtéd tﬁétEbﬂhmaﬁaﬂmyoﬂobhge may
artlcular S|tuat|on LS wt

f )
PR R sf e A n R REE L et p omp FEhPRE IRFF bPatRg Gy if

wathisaal | erndesagesenbi ERcpbBy! €65t NaBneheeoRt bENML £
dose of theconmpound. Thereafter, the dosage is

i RRFeaskachy @ﬁthraﬁn9H§so§n#Pvrtwéebﬁt.ﬁﬁﬁ1@i?@cPe used.

under wnanéﬁgya§1ﬁaceﬁelﬁeﬁﬁéaeegr EShpEQNYEBhENEE, the
the total dai z dosage may be divided and adm ni stered
il

i RTPSERT oRBVENE LAY tﬁéhﬁéyagﬁnﬁésP?@@ ipptRenpegehption of

tB@ﬁ@Py {8whh, oPnﬁeE§§Ea§H§ oh éh&ffnﬁgﬁﬁsseﬁtiﬂﬁeesuch as
out of ?our weeks) may al so be used. Wen enploylng

{ ARt HEMABHSS or CeBNPASPt Penadeini aeeprdsant APAVERLH on,
ot her ggents-dsgd i AvEAe: BRI, AbHEAs st HMRE A58 WEBr Ok he

nmetastasis in a clinical setting, such as antienetics,
chrealBenbeohdapnrererpd/ a5 Hevkemia Wh@rsiésenpompound of

| pyenLign egﬁgnga Sfigo &?OFoﬁﬁﬁléhfltES BEAK Qge
I ana B EafipodndC

cancer ema reln a conpoun Fornul a |
aﬁdmanc@hgnaﬂds@murbana@as1Y @nn@@qnanhléléﬁn1nTbuévewhlle

p%;?h%%@%?%@%? %i §8§M§ﬂ£t§éhycoggy§51MG Lec pound of

ornulation conprising a conpou
FBormhdal ITaaddaa FBermida | I conppowdd gy bee advantageous

39¥?U£§@§89§t£9§%§dgkg'ééﬁﬁiﬂgtigﬁ f8Pbeét gP%%8£1899
parti cul ar rea nt, prior mnis ratlon
conpatmen bf EbinnladminhayrQE1advaﬁtageouempnuadobﬁer
tfggﬁg?a II may be advantageous in another treatment. It
is also understood that the instant combination the
compound of Formula II and Formula I compound may be used
in conjunction with other methods of treating cancer
(such as cancerous tumors) including, but not limited to,
radiation therapy and surgery. It is further understood
that a cytostatic or quiescent agent, if any, may be
administered sequentially or simultaneously with any or
all of the other therapies. It is further understood
that the routes of administration may vary between the
compounds of Formula I and the compound of Formula II.
The combinations of the instant invention may also
be co-administered with other well known therapeutic
agents that are selected for their particular usefulness
against the condition that is being treated. Combinations
of the instant invention may alternatively be used

sequentially with known pharmaceutically acceptable
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is al so understood that the instant conbination the
conpound of Forrmula Il and Fornmula | conmpound nay be
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cancer (such as cancerous tunors) including, but not
l[imted to, radiation therapy and surgery. It is

fagehe(syndeest gogul bablae syhoshatien OfofHHiBSELSH is
agent, if ang may be admi ni stered sequentially or
sFﬂ%PPﬁﬂ%Bb% §:-with any or all of the other therapies.

It is tHet BREMUFHEFSHOOE] & hagehPes T OMELShOf administered
adm ni strati on may var%hbetmeen the co ounds 0

f
FRFRRF a1 Pdake F%%r%Bﬁ% ROPHPEPEPHEI el knqye 1n the art.

C@BbWEﬁi'EQSaﬁﬁaigﬁtlBét@Hésén¥E911@@ faYytAbsgrbethat the
co-adm ni stered with other well known therapeutlc

ag@RiBishuRt PR QE| BREeoheBPthaEaPeBRE ¢ 2YUFAF (S) can be

u§§£yéaeécgéﬂéiﬁ t ﬁhghéoﬂgééégg boahyi 6r88E88 and the
treat ed nmbi nati ons of the instant 1nvention may

aknevnaefferysbefused cegnehterrPeuW ¢ RARABWAS) - Also, in
pgggaPasﬂ&éC@hkﬂ éﬁ&eﬁﬁ@@isag@n&f(éﬁew@ﬁnlﬁeau&iiﬁislan,

Ination formulation 1 s |nappropr|ate .
cheeptherapeutic nygehocesy ¢angbe é@ﬁﬁﬂes@@@@@ts and times

a8f°£§h991%? %9§5§P385h0b8r9£ﬁ£8é3 ﬁe+# e NG¥NhE LBEerved

e apparent to those s In the art
t eéfethe aﬂnthes@dmin@ﬂtefedheheh@mguth@ragéutsc hgent

(gkt go§§g¥?%€eg%gﬁg?ggf89 Pgd%gghgﬁ§egﬁe ggtlent, and

trea own effects o e chenot peufi c
agnnvlew)of ﬁheoprQraedordapQBSﬂﬁthfthbekdbﬂﬁeegetefthe

&n%%-&'l' erea'tﬂ L80u¢ bggapeutic protocols
(% dos "2

anDun s an nes” of adm ni stration) can
be varmadthe meehodé bﬁetbbsexnedneiéacte obmphend of

SHLRL34T ot R AREULL £o 08T i oo P01 hOORB R 601,
thﬁthbaeCUﬁﬂoﬁﬂépoﬁSEsrmﬁlahEIdlSEhBE t btt he not necessary
ad nl%hgrggméggﬁgpegt#ormgfgtfI and the compound of

Formula I, be administered simultaneously or essentially
simultaneously. The advantage of a simultaneous or
essentially simultaneous administration is well within
the determination of the skilled clinician.

Also, in general, the compound of Formula I, and the
compound of Formula II do not have to be administered in
the same pharmaceutical composition, and may, because of
different physical and chemical characteristics, have to
be administered by different routes. For example, the
compound of Formula I may be administered orally to
generate and maintain good blood levels thereof, while
the compound of Formula II may be administered
intravenously. The determination of the mode of
administration and the advisability of administration,

where possible, in the same pharmaceutical composition,

is well within the knowledge of the skilled clinician.

21
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smﬁulﬁaﬂe@a&lydm&nesseatﬁahlyaﬁiﬁulhaaeoasbyrdIhg to
advan e. of. a si nmul ous or essenti
PR I%enen Bk Ar et B ok in s BRE RFBh finflhen, based
dabehntnétb@ge@beahefsbbtbedtﬁélabgage, ﬁbses bf

eral, the conmpouynd. of Fornul a t he congo und

ge
oPIRSPATIEEAF{ OBo 2RO CARFE PE B@méﬂﬁFﬁFéFéPEchﬂ

smaalﬁmaawageuhbc@kngaaoaa&thlaand may, because of
di fferent physical and chem cal characterlstlcs

to be 38@1ﬁ?§FéFééaEyCHPFF§r@ﬁtCPBBPB? PSrFafaHbPeI “ana

t hgeCceBREuaAqobrFebMilaal Tyihe adpeAlstpbadenealiidgnosis
to generate and mai ntain good blood | evels thereof,

wREl EhehatERonadPBY SE6iATFaanf HB§1bel BAATATEt 8f eline

I Bbhaveneusby. thbepdet ehli Balli @AeOhphbR8pARELeOt reatment
adm nistration and the advisability of adm nistration,

WREPEOCEBSsi bl e, in the same pharnaceutica

conposkki @Re bemP¥BlhaWbENFBrihlieakRonhadgBe0t ohiB8und of
skilled clinician. The initial adm nistration can be

nigsmadaofdi aget possedpiniEEarprodBBILEaRABWALY NOFhe
a%%seﬁ@@aﬁ%?”s1Rﬁ§%gn€89§l§hetHQ§eEH§d1EEE§8§SorEQ§ of

dosage es of mnlstrat'lon and tines of
adﬁmnnssﬁaat@ﬁncaﬁ beensaimppeadbgft Ferskilp| &d and the

CbboLAR ofN@oPRLIAC YAl nahObEe AL s cANPOLRAASOT for
Fornula I and the conpoung Fornula 1 wil g depend
upsampilke Ghegrosbsunfl pheFarnahdi A gmphybecadmsnaﬁaered

L BeLLy YAGTRALAOLY! BReCRAI hL QRO 1 LA RALhENLoABIuhAC o

approprla g treatNen prot oco e conpouna

Feommbdal Iandorhéheorpopndndf of Formula II may be
administered first followed by the administration of the
compound of Formula I. This alternate administration may
be repeated during a single treatment protocol. The
determination of the order of administration, and the
number of repetitions of administration of each
therapeutic agent during a treatment protocol, is well
within the knowledge of the skilled physician after
evaluation of the disease being treated and the condition
of the patient.

Thus, in accordance with experience and knowledge,
the practicing physician can modify each protocol for the
administration of a component (therapeutic agent--i.e.,
compound of Formula I, compound of Formula II) of the
treatment according to the individual patient's needs, as
the treatment proceeds.

The attending clinician, in judging whether

treatment is effective at the dosage administered, will
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Formula Il are not adm nistered sinmultaneously or
essentially sinmultaneously, then the initial order of
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conmpound of Formula Il, may be varied. Thus, for

exanpl e, the conmpound of Fornmula |I nmay be adm ni stered
fbbﬁbiﬁeklohedgbnethe adllRbeihgt b&NtRE pheientpasndell as
of For .l; or the coppound of Fornula Il ma e

CHRFR! BEGLBACE: PoEhPoFRORRa Dy thE: aan ArEErar BRIGFe

t Bempeopeyndnafiibkeisl afl tumdhi grawtrl nateual shrinkage of
adgénlstratlon naﬁ ge repeated during,a si

ngl e
t FBRPT pr 8F 0¢BP1PFh&OBePEr HERABFBALEY tﬁgzﬁraértg?

ad@hBirsthat benmeaBdreleppuabghagtar eeehblkosachf as
adm_ni stration of _each therapeutic aﬁgnt duri ng a
t FediReRE1IpPSt 8EBRLCPs RePt - wrbhi ATt HBIkAGM edgBof

tBﬁcéEbEh%@ ﬁ@&%h?éﬁ@n@&tééneﬁé|HééaoBooﬁuEBé fhaense or
being treated and the condition of the patient . Thus,

i RohAcesPYaRcefwthR EXperi Baseland kAbardageort AEen

PLackicLbAY RBYSLEI BR 82B-HRALLY18868 ByRbESAL EQEn! A8
adm ni stration of a conponent (therapeutic

agemi. - pnd, impyapeuRdtofinFevatfrdl| condshpennganfalso be
FQEHH'guabklsfghB té@@&ﬂ%ﬂ%eﬁégefanarégthgﬁt

i ndi vi patl en S need S, as the treatnent proceeds
The FTheendrwg @pmhn@aémon|ﬁfjgbguﬂgmmhéﬂﬁérof Formula

fr t t egtirye, sage e
w T cBR0) pepmBlaceLnyPafl bppelssegee e SRy CEreat
wekehkenigsr thdef bnevéoybsyrishadceusloppilep vesistance to

di t
CSREATBLLSL SSaStPRLAT 1A, bhoBeal LHTDE gE0"blue
méeusiaped. mSthedeffbhethanbreeamebe aEasanedrbyhich

S d t .Sl a
Sjgedpcsme! hodhisueh o3 cadalonleloslyghonof o
usetitenpedgegehesheitbr appropriate administration
schedules thereby reducing unwanted side effects while

maintaining efficacy.

The preparation of crystalline forms of the compound
of Formula I are described below. The present invention
is intended to include in the combinations as described

above crystalline forms of the compound of formula I.

ANALYTICAL METHODS

Solid State Nuclear Magnetic Resonance (SSNMR)

All solid-state C-13 NMR measurements were made with a
Bruker DSX-400, 400 MHz NMR spectrometer. High
resolution spectra were obtained using high-power proton
decoupling and the TPPM pulse sequence and ramp amplitude

cross-polarization (RAMP-CP) with magic-angle spinning
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used to help judge effectiveness of treatnment. The
above conbi nati on of the conpounds of Fornula (1) and
qunslaatlbbpabﬁimaeémy 1o wrhkeqhiwel gehneat beukem gs
t hat preV|ousI§3had eveloged a resistance to such

dFhgE- R8st 6RAPI y10PhebgPédent i HoBAL ofs Wavand S.O.
d%m%kﬁpeg'”ﬁ%BﬁdSREQBnthﬁ tf%@bﬁeniﬁef gagcepyywhi ch
permt the clinician to adnministér [owered dosages of
aApbranisrtaden’S ot Rfappmopei apeckddi hhsorat fanister-
S&QS?gheé1EE8§$QVrEQSHCkQQ HQ%@”E?Q 859§ 8&%89& H@['e
mal n ni n I cacy reparation o StalTine

th&ﬁlaéltbﬁlﬁagpwandw@feFféﬂ@fén&e@reodéﬁcérﬁ@@
bel.ow. The present_invention is intended to include in

tﬁéaeaﬁsﬁHStWéﬁé hBeqbighi bEgAUBBGR ER§SParFenkeipgnget to
0§8tB€ EBRPQUNE . 0kator aHkapl 1. HHARXTHGAL VBT

Sol'id State Nuclear Magnetic Resonance (SSNWR) I
sfeisanst al 882, 148 NVRSmeAsur ements were nmade with a

Bruker DSX-400, 400 MHz NMR spectroneter. High

resol ution spectra were obtained using high-power

prot on decoupling and the TPPM pul se sequence and ranp
anpl i tude cross-polarization (RAMP-CP) with

nigRay aRgvdespphhfng¢ MS) at approxi mately 12 kHz (A

E . Bennett et al, J . Chem Phys. ,1995, 103, 6951),

(G Metz, X. Wiwand S.O. Smth, J . Magn. Reson. A

. 19940n¢10f 2t9igary skApprori hheebyt70iny appsauphEe
pagked_i nto cgnist esig rconja rotor u

fgﬁ gac gxﬁg GH %ﬁrgﬁge§1c sﬁF?tga¥d§ b%alneé with a
rméasanemdntoeexbernhhtadanﬂepanéemtthpbhethegheasurement

fESﬂH?EEXnEeESBfgﬁgdpeiE% gggtgcular, it is generally

known that intensities in a X-ray diffraction pattern may

fluctuate depending upon measurement conditions employed.

It should be further understood that relative
intensities may also vary depending upon experimental
conditions and, accordingly, the exact order of intensity
should not be taken into account. Additionally, a
measurement error of diffraction angle for a conventional
X-ray diffraction pattern is typically about 5% or less,
and such degree of measurement error should be taken into
account as pertaining to the aforementioned diffraction
angles. Consequently, it is to be understood that the
crystal forms of the instant invention are not limited to
the crystal forms that provide X-ray diffraction patterns
completely identical to the X-ray diffraction patterns
depicted in the accompanying Figures disclosed herein.
Any crystal forms that provide X- ray diffraction

patterns substantially identical to those disclosed in
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38.56 ppm (W L . Earl and D .L . VanderHart, J
Magn. Reson., 1982, 48, 35-54). x-Ray Powder

wdrdobnsasto on One of ordinary skill in the art PET/S2005/040145
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appreciate that an X-ray diffraction pattern may be
obtained with a measurenent error that is dependent

updte taRe RN ISHE 1B urRE tfaks vetpiioy ddie Iscope of the

P td Ll @ inddnd Sorfenefad | 40y fsd S 8% d e 5
aag_g(- ray. d.ilfr% raI}:tli on patt er%blnl{ahwl%{]?auszﬁ%%ég{enéﬁsgé%tlal
upsteTHedsi e dntXcondidi Uheemunoyed. tdims hculwd thein the

f UbheloWiNgeI SOk 1A J-BLALIYE J ensid i 6 may al so
vary dependi ng upon experi iren Al condit1 oS and,

accor di¥mgiay, ndwsleax atitf foredegrief datteerfin yrshauhetedtl ine

b ' n i tiqgnall a__neasur t
oD ARG ) WS Plineg Jtrin 4 HEtler aops
di (BFRUEGIR ;X hatliner.n 6165 Hecal ICheabydutPab%mery hesH,scand wr

S e of . neasur enent _error shoul d be t.aken into
a::é?gulﬂt q{asggpe(ﬁeéﬁerﬁ 5% P8 G dhiditda&d ton System)
dirfafrnadt icdri. angltEsrrConsaquetidry, ifowder! Gaiples were
under stoad that the_crystal forns _qQf the instant _
| RIS A R Rt L] S S CRP PGS 3t M ozt less in
prddaineds ok ahedickipiadtbEgn vt ket LOMReHR Yata

i de[lhi cal. to the X-ray diffraction patterns depicted
| S i i RETBIG IS SHEor] G4EdaREReMRS ATy cm- The

Cryliah ilof TRt bRl wf QUisde X113y i Lf &?‘%g'l%” gxﬁ"’.‘t LRLRS
substantially identical to those discloséd inthe
aceakpaayileg teidg oes 3kalbl <8eP Ntk he S&RPEe xbdSure time
present i nvention. The ability to ascertain
s@hsBanteasti daft SECeESS: X-ray diffraction patterns
iIs wthin the purview of one of ordinary skill in the
art. X-Ray powder diffraction data for the crystalline
f ginglef Coyspednd-REY were obt ai ned using a Bruker
GADDS ( BRUKER AXS, Inc., 5465 East Cheryl Parkway
Madi son, W

All single crystal data were collected on a Bruker-

Nonius (BRUKER AXS, Inc., 5465 East Cheryl Parkway
Madison, WI 53711 USA) Kappa CCD 2000 system using Cu Ko

radiation (A = 1.5418 A) and were corrected only for the
Lorentz-polarization factors. Indexing and processing of
the measured intensity data were carried out with the
HKL2000 software package (Otwinowski, Z. & Minor, W.
(1997) in Macromolecular Crystallography, eds. Carter,
W.C. Jr & Sweet, R.M. (Academic, NY), Vol. 276, pp.307-
326) in the Collect program suite (Data collection and
processing user interface: Collect: Data collection
software, R. Hooft, Nonius B.V., 1998).

The structures were solved by direct methods and
refined on the basis of observed reflections using either
the SDP (SDP, Structure Determination Package, Enraf-

Nonius, Bohemia NY 11716 Scattering factors, including
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53711 USA) (General Area Detector Diffraction System
manual chi platform goni oneter. Powder sanples were

w@b@emsksim thin wall ed gl ass capillaries of 1nPeDUSi085640145
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in diameter; the capillary was rotated during data
col l ection. The sanpl e-detector distance was 17 cm
THdangddifdt'i, onnwabeCGDRasp45kerél e kakeh. F408 Ahe”

.col.ke 0 < <35.wi th sampl e

bR et R SR8 o OF o R rs AT M Aoy} o RYBoch, Bress,
XBRapiabhasmi, nghglenyst AP 7dat sole ¥, cobbieted.on and 2.3.1)
B - _Noni_u RUE AXS, Inc., . 5465, East Cheryl

oD Sl e R LB R e R p e ra B AR 350078y BF e
usrpgtellKgreptiat pankéber MAEU$8(ﬁaXuandomﬁFeon and

ted_onl or the Lorent.z-pol arization factors.

R Rt By T Re MR5Bhyadcr e chefborga: §-
wedeacdsl i Md owemaihb,t ke skbaaeeg sofsmahglaaaFagefus: a

Gwin ki, 2. &Mnor, W 1997) in ¢ronol ecul ar
SHEPHRER prpfipameger "Bha, Falutipncinar e hoRRR E Ry
.CF?Sadewbﬁruﬁmmrekbfroggﬁifﬁ?ffﬁ@@p aaﬁééln t he
Co ram suite ta col | ection and,processing
e T A L O bR SR b PP b { PO d4hRoES cani

HeehperoukdsfBctdrs) 10888¢. rdbenslr UBLUNEE PRI E SQtved
by direct nethods and_refinped on the basis of observed
¢ LPREET FONGTRST ngTBFt FURCE Han SPAN{BPped i Ay bhe, BoL inements

' i pn. k : f i hem.ay NY 11716
GELeL )L 1 L0, g Mt ne S o AT

soft war takeny fr tjhe" r pat i Iz, Tab o, :
cf@%r§|f%€§%3%§", Q&#ogﬁo resé%ggﬁ?ﬁ%ﬁg ]Engkgﬁag Wis
181 4apyobpt Vatdabe £8h2ind Afandt 2o8. Bassaf bMaeerpaskagethe
with mnor,local . npdifications or the crystal .

| BBPSPEFD HRERAGEL L RAXUSD} HEXEENSS| TRPOVaRE examined at
reilneteges sof t ver ensrbhe: SiydMGLRY wide GhtiPBEEce®& in

"idealized positions with isotropic temperature factors,
but no hydrogen parameters were varied.

The derived atomic parameters (coordinates and
temperature factors) were refined through full matrix

least-squares. The function minimized in the refinements
was Z,(|F,| - |Fc|)® R is defined as X ||F,| - |F.||/Z
|Fo| while Ry, = [Z,( |Fo] - |Fcl|)2/Z, |Fo|?1Y? where w is
an appropriate weighting function based on errors in the
observed intensities. Difference maps were examined at
all stages of refinement. Hydrogens were introduced in

idealized positions with isotropic temperature factors,

but no hydrogen parameters were varied

Differential Scanning Calorimetry

The DSC instrument used to test the crystalline
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Edwards, M. Tremayne, N . Stewart, K . Shankl and.
maXus : a conputer programfor the solution and

wo edocnsasemt of crystal structures from diffrack@Dns2005/040145
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data) . The derived atom c paraneters (coordinates and

teng%arature factors) were refined through full matrix
| eHSES GRS 3. TAThENS L&t emips®ri mbde I @ll 440 t heThe DSC

r edd MENBAH R 5 Loh 2o i

s STIE c5§ %w?a?%cé ’hv%si |pﬁ“§"r§v%'%}é%£mﬁ=ﬁf/vv‘%(q#Fg”[tra‘
- ) | Pyr sl q@en|g9 . wkhe imstsraremppramrdaltbrated
wej [ ' ; on ors.in the erved

i nt%{}Hsi}?iil%ﬁs%%%rlggilggnmpsﬁ{m%récce&raarﬁ%eodp gisrleallﬁ‘easur ed
stERjEsl o fterereraare Wiy ridyien snengraed it naiciicied dbout +/-

[ [ [ty i th (.SQtropic tenperature . . .

f glgt%o'r éﬁﬁ%b%n oﬂ%ﬁl ra(g!g egr?i1 épléb%a r?eapne ‘raose aéSVaeré{ s N

ders haddiea @erinoparfamdiers {/cdwr.di miesand d enge mtade]

faghy S W LOldigd QUGN T Uy JRLILX (3 against an

| east - squares. unction
r efnpfenerierngaseSpar .Fo At 1ddstC2 ng 2f Rampléeidedr was

a - LE /S | E while R[w( |F O] -

PR Yl BB Bruntee B @i Mg tapped down

WOgms?ga‘ mgdf ;mdtmd wdrtherhey $ainn _tlfreldeoh%e_@?h?;dof the

i ities, erence nm re exanned at a

S LABL PR FRRHEST Aa BTy RBr s IO P

}@@@H&zﬁﬁﬁp@éibimﬂgJMkmthSOHthH&sEQﬁﬁ%h%t%b%dprogrammed
tars, t .nQ rogen paraneters were varie

D?% f glre &t ia% 1@0 ggéeﬁg%%&ugrei M8t My eTHEMBSEANSEr GRBSE

udbedweent est atide 360yst.al | i neforms was a TA

Instrupgnts(r del 000, The DSC cel |/ sanmpl e

chanbe E‘gﬁ‘%r Siawvu- Sﬁlf&?owms/ RPAMEE 1gPer BYhpggample

puriitirtni weegelogaed VeesuasthenrehswasaCahiphat ed

Wi t h_hi gh urit ig%: um The accuracy of the measured
s&PPET éh‘%&ra? PeRitRhYERPsTRERPREEY dnwRRALE about

+hatt€/gaaa tha/beqal ohef gsbenwaanmBgenRasHr efewi thin
a . . .

endothermic peaks pointing down. The endothermic melt
peak was evaluated for extrapolated onset temperature,

peak temperature, and heat of fusion in this analysis.

Thermogravimetric Analysis (TGA)

The TGA instrument used to test the crystalline
forms was a TAInstruments® model Q500. Samples of at
least 10 milligrams were analyzed at a heating rate of

10°C per minute in the temperature range between 25°C and
about 350°cC.

EXAMPLE 1

Preparation of:
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relative error of about +/-5% The sanple was placed
into an open al um num DSC pan and neasured agai nst an

wen@bpsased er ence pan. At |east 2 ng of sanpl e pOMISL005/040145
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was placed into the bottomof the pan and lightly
tapped down to ensure good contact wth the pan. The
weFgheted line manphEdnasenedsiréd-abdaratétyeahptlphenyl)-2-

recgsd ) of. a mlligram, The instrument, _.
ms%r%éﬁ d tojheg{a%)lh 4 %@Zﬁ&—%ﬁymft_ —i“?'?ttr}Welpy Timidin-
t enper at ur e rdangenigtolesn 2 land -3 Hxamitee (1eat

flow, which was normalized by a sanple weight, was

plotted versus the nmeasured sanple tenperature. The

data wewe m@mlgeedaﬂ mhmidr%rsaﬂ;alw?ztaaﬁgfrﬂrprﬁdwc@fr)et to obtain
T | ot made with the endot herm c_peaks pointing
dr(}:\?lme.o esv{l‘aé—%lol&tnﬁeeﬂﬁnco LA LS HOT I d S PR SE T

eXthaape at®ed atsathd Q:lmﬁgfoafriﬂ &f EQ%lﬁ\dl%quf)_a.t ure, and

heat. _of fusion.in this_apalysis. Thernogravimetric

AT, SPHER e FEAL PR Mambat TSl (oF 1@ fdcohol, or
Crotsieal Isiuie alQlea lwahcd . TAl nstrument s(r) nodel Q600.

Sanpl eé of at least .10 m_l| igrarrs wer e anal yzed at a

heat i n§TPHIE GPPIOFEMIEE 1M Tin ofh &3t &dper at ur e

range dtwedre2be 808pahsubn3By RatidfAWlEkoximately 75
Preparation of:crystalline nonohydrate of N -
(

2=chl or o- 6- et hyl phenyl ) -2- (S (4 (3- hydroxyet hyl
) pi per agitioball: ) 851 Al e i frads ¥ RAME9) compound of
t hi azol e-5-carboxam de (1) An exanple of the
chpgrailiei Z30i 6o lpitdcadate 760 °Gbthroughetbe ystahtated filter

h te,fo i s.shown here: Charge 48 g of the
gg‘%%o%ﬁ%%o?h o??ﬁ év{eﬁ . Charge approxi mately 1056 nL

(22 nmLRgnsef téehylisabtahdbn @kactor and transfer lines with

a mixture of 43 mL of ethanol and 5 mL of water.
Heat the contents in the receiver to 75 - 80 °C and

maintain 75 - 80 °C to achieve complete dissolution.
Charge approximately 384 mL of water at a rate such

that the batch temperature is maintained between 75-80 °C.

Cool to 75 °C, and, optionally, charge monohydrate seed

Ccrystals. Seed crystals are not essential to obtaining
monohydrate, but provide better control of the
crystallization.

Cool to 70 °C and maintain 70 °C for ca. 1 h.

Cool from 70 to 5 C over 2 h, and maintain the
temperature between 0 at 5 °C for at least 2 h.

Filter the crystal slurry.

Wash the filter cake with a mixture of 96 mL of

‘ethanol and 96 mL of water.

Dry the material at < 50 °C under reduced pressure
until the water content is 3.4 to 4.1% by KF to afford 41 g
(85 M%) .
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ot her suitabl e al cohol. Charge approximately 144 nmL of
wat er. Di ssol ve the suspension by heating to

wappsoxismmt el y 75 0C . Optional: Polish filterpdyus2005/040145
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transfer the conpound of fornmula (1) solution at 75 C
t hrough the preheated filter and into the receiver.

R nse the dissolution reactor and transfer lines with
a mxture of 43 nL of ethanol and 5 nlL of water. Heat
t RéteBRREALY | RhenBopeRYfTaFer a5 gbtatngddPY:

na'nh@'ﬂn7§que§9s0§blﬁt§6ﬁ|SYetﬁ@nﬁhétﬁtg|§§Qtubfoeompound
Charge approxi mately 384 nL of water at _a rate _such

that thé wascheeeafeathronshraratai Ard Beehwenays880°C

C . Cookytgida EﬁlﬁnﬂonQH§HQQ@E|ya char ge nonohydrate
seed crystals. Seed crystals are not essential to

obt ai ni ng nonohydrate, but provide better control of

t he cry§§athZ%ggge?sCthuE90z00€ and a@éeaeénsth of.

for ca rom70 to 5 C over h , and
mai nt ai nompeuﬁém?éewatsuseeééﬁmeﬁhomanosydcaﬁér afn

| east 2 Danabhbt eLybheiChusbab skuphy colBsbathee! i bk

cake wit ture o anol and

wat er . Deopohpiérateehad| farmeds50 C under reduced

pressure until the water content is 3.4 to 4.1% by KF

to afford 41 g (85 M4 .Alternately, the nonohydrate

can be 8bt aRnedgbgous ?uspeaqmeousfsobmpbondoi vhe seeded

acetate t_of £0 d th d

and heangka?8QBﬁ¥5£?§ andmﬁgﬁggﬁnﬁghy ra g?gg % %ﬁﬁ?s to

aqueousgseokubudk mbnbhgdaaEEateIsatheoabsence of seeding,
an aqueous slurry of compound I was unchanged after

82 days at room temperature.

4) A solution of compound I in a solvent such as
NMP or DMA was treated with.water until the
solution became cloudy and was held at 75-85 °C for
several hours. Moﬁohydrate was isolated after

' cooling and filtering.

5) A solution df compound I in ethanol, butanol,
and water was heated. Seeds of monohydrate were
added to the hot solution and then cooled.
Monohydrate was isolated upon cooling and

filtration.

One of ordinary skill in the art will appreciate that
the monohydrate of the compound of formula (I) may be
represented by the XRPD as shown in Figure 1 or by a
representative sampling of peaks as shown in Table 1.

Representative peaks taken from the XRPD of the

monohydrate of the compound of formula (I) are shown in
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conmpound | was seeded with nonohydrate. On standing
several days at room tenperature, bulk nonohydrate had

wo oooams2818 ) An aqueous suspensi on of conpoundpPdT/¥ER05/040145

seeded wi th nonohydrate and heated at 70 C for 4 hours
to give bul k nonohydrate. In the absence of seeding,
anzlageeous slurry of conpound | was unchanged after 82
days at roomtenperature. 4 ) A solution of conpound I
in a solvent such as NVP or DVA was treated with water
until the solution becane CJT%HQ%( and was held at 75-85
OC for several hours. Monohydrate was isolated after
cooling and filtemhag. 5 ) A gdution of Heighound | in
et hanol , butanol, and water was heated. Seeds of
monohydrat e wer el A%fed to t he#A327 sol uti oM3and t hen

cool ed. l\/bnohydrf)é.%td/vas i sol a&ggﬁmon cooiigng and
[

filtration . One of ordinary s intheart wil
appreci ate that f(hesyronohydrase30f the coggeiound of
formula (1) may be represented by the XRPD as shown in
Figure 1 or by al%&¥ esentati$828%npling ¥ peaks as
shown in Table 1,; present aj i peaks t n fromthe
XRPD of the m)no%lyzrate of thLé'IZ?npound o?i%for mula (1)
are shown i nTabl® 462 Table 13.6359heta d(290 Hei ght
17.994 4.9257 915 18.440 4.8075 338 19. 153 4.6301 644
19.599 4.5258 3645.901 3.4371 133

28.052 3.1782 153

The XRPD is also characterized by the following list

comprising 20 values selected from the group consisting
of: 4.6+ 0.2, 11.2+ 0.2, 13.8* 0.2, 15.2% 0.2, 17.9%
0.2, 19.1% 0.2, 19.6% 0.2, 23.2% 0.2, 23.6%* 0.2. The
XRPD is also characterized by the list of 20 values
selected from the group consisting of: 18.0+ 0.2, 18.4%
0.2, 19.2% 0.2, 19.6%x 0.2, 21.2% 0.2, 24.5+ 0.2, 25.9+%
0.2, and 28.0+ 0.2.

Single crystal x-ray data was obtained at room
temperature (+25°C). The molecular structure was confirmed
as a monohydrate form of the cbmppund of Formula (I).

The following unit cell parameters were obtained for
the monohydrate of the compound of formula (I) from the x-
ray analysis at 25°C:

a(A) = 13.8632(7); b(A)= 9.3307(3); c(A) = 38.390(2);

V(A’) 4965.9(4); Z' = 1; Vm = 621

Space group Pbca

Molecules/unit cell 8

Density (calculated) (g/cm®) 1.354

Wherein Z’' = number of drug molecules per asymmetric unit.
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28.052 3.1782 153 The XRPD is al so characterized by
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the group consisting of: 4.6 0.2, 11. 2 0.2, 13. 8

0.2 g15. p2 0.2, 17. 9 0.2, 19. | 0.2, 19. 6 0.2, 23. 2

0. 2M23. VEupid, cehb) xRPtRi drayswotharesepezedeby) t he

list of I ect fromthe group consisting — _
of - 15 5818 YRl Py A0 iSs R LB SRPS1 A5 s —sovc.
0. 2Th@4moBolydras. £8rf. @f ahd E8mPodnd. oBi PGFBula (I) is

- ta was, obtajned at roomtenperature
(et et %l W ot Ll Iekrainel So8 ConPrE bR el cequal
norohylte af el Towin®f the conpound of thrnylngd(]lcz)r.t'lgge

i unit cell par ters_were obtai
rorohy P OT R cotbBhnct O3 (R b (1) from t he
xray analysis at 25C w(#)= =2 1IZRB8EBR(7):, b(A) = '
9.3307(3); ¢ (A) = 38.390(2); M(A3) 4965.9(4); Zz' =1
. Vm = 621 Space group Pbca M e5/unit cell 8
Density (calwslwaied) {a/cmB) £ 354 Wherein Z ' =

nunber of dr upg nol ecul es per asymetric unit.Vm=V
(unit cell) FP¥€ FRYP Rl edRSS per cell) . Single

crystal X-rapdaha dpsralseobt g ned at -50C. The
nmonohydrate form of the conpound of Fgr mula (1) is

char act er i z&F5* hi tcad€@ulasaBnetaian apprioxdiaiat el y
eqpal dig, t f nlp | 5 It:I aditrcre?nl%seiroa S{1:reao(fA)ab:out -50°C.
13. 862(1) : (/§J= 33%(113 ;

The simulated XRPD was calculated from the refined
atomic parameters at room temperature.

The monohydrate of the compound of formula (I) is
represented by the DSC as shown in Figure 2. The DSC is
characterized by a broad peak between approximately 95°C
and 130°C. This peak is broad and variable and
corresponds to the loss of one water of hydration as seen
in the TGA graph. The DSC also has a characteristic peak
at approximately 287°C which corresponds to the melt of
the dehydrated form of the compound of formula (I).

The TGA for the monohydrate of the compound of
Formula (I) is shown in Figure 2 along with the DSC. The
TGA shows a 3.48% weight loss from 50°C to 175°cC. The
weight loss corresponds to a loss of one water of
hydration from the compound of Formula (I).

The monohydrate may also be prepared by crystallizing
from alcoholic solvents, such as methanol, ethanol,
propanol, i-propanol, butanol, pentanol, and water.

EXAMPLE 2

Preparation of:
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Vol unme = 4910(1) A3 Space group Pbca Ml ecul es/ unit
cell 8 Density (calculated) (g/cnB) 1.369 wherein the

W@oouposesdt) i S at a tenperature of about -50C TPET/US2005/040145
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simul ated XRPD was cal culated fromthe refined atom c
paranmeters at roomtenperature. The nonohydrate of the
cgrrpou_rui*}aq‘télqzrlméé a:z—(l:lu)térfi)ér jespﬂmﬁh eF by (tZ::j}e:blﬂSQc&SG—
shown i i gure is characterize

o1 BR8P LaR B hear (Spf ok TR SF B8P B00EY 1 A Thr K1) -2~
peakmbsnPlgpdiand:iManl abhRi ARt E0LEE380PIEat-BokhBR HOSST)
of one water of hydration as seen in the TGA graph.

The DSC al so has a characteristic peak at

appr oxirHBt ghy <287 &1 wai g’atsﬁanege@ogéet 8st Bﬁerreb;n 8lnd of
the dehydrated form of the conpound of fornula F

Thermghaf §f) ¢ e pﬁﬁ@ﬁyadabﬁ é#SﬁﬁéVé@ﬁpgemEOBndFélhuua 1-

( Lthﬁoihg‘é’nré@lﬁkngQGZIi‘F hy tdhen 5% r I eod @
ows a 3.48% wel | oss ron1500C to 175C. T

mepghpxumggeéwrigégénmé 06 solvsstof an@nmapeilng, the
h%ﬁ&%hg?”sEEQHEEh gQEEQMEQle QQrHE'QoiLEﬁPITheFl ter,

nonohydrate may al's prepared by crysta zing from
aWweshoWiithsblivenos, sudhday.net hanol, ethano

proDa”Ekg Enggggggoun?Ft8895t8??&&@98£%u?89e“@5€%1ned

EXAMPL Crys rnen anol vate
of rim- the- Ehreyoaﬁalneuhyfphenyb Frst@blifg- butanol

(3: Xy L Rispgra fure:
nngygnglﬁ%ggkggé %én%no? F%%% %ggg?éarboxanide (1)
The cr§$ﬁalk|ﬁé Bm02MﬁD sol vate of the conpound of
fornulg g#l ?s ed by di ssol ving conpound (1) in
1- butaﬁ a (116 118 0C ) at a concentration
of c(A) = 15. 1436 (5);

B = 95.794(2);

V(A®) 2910.5(2); z' = 1; vm = 728

Space group P2,/a

Molecules/unit cell 4

Density (calculated) (g/cm’) 1.283
Wherein Z’' = number of drug molecules per asymmetric unit.
Vm = V(unit cell) / (2 drug molecules per cell).

One of ordinary skill in the art will appreciate
that the butanol solvate of the compound of formula (I)
may be represented by the XRPD as shown in Figure 3 or by
a representative sampling of peaks. Representative peaks
for the crystalline butanol solvate are 200 values of :
5.9 £ 0.2, 12.0 £ 0.2, 13.0 + 0.2, 17.7 £ 0.2, 24.1 #
0.2, and 24.6 = 0.2.

Example 3

Preparation of:
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approximately 1 g/25 nmL of solvent. Upon cooling, the
but anol sol vate crystallizes out of solution. Filter,

wowame/osasth but anol, and dry. The foll owi ng uniPCT/®51005/040145

10

15

20

25

paraneters were obtained fromthe x-ray analysis for
the crystalline butanol solvate, obtained at room
t errper ataires t Bl Ane &hdHOP (f)1lvate Af 8v4ﬁ!}]c(fﬁbozo4)5(A)

b = 95.794(2 Vi 10.5
1 meﬁjﬁé’ip%.?%yéﬁa&(éréép % ?’,Vgrﬁ)/%}’ %Vﬁ?ﬁlﬁ? aEéflrlzlyl) -2~
Densmbfh%gﬁbﬁﬂhﬁﬁgﬂ)4QgﬂﬁﬂgholtgggzM%@LSLBaZboxamlde (I)

nunber of drug nol ecul es per asymetric unit. Vm=V
(unit cell) / (Z drug nol ecul es per cell) . One of
ordinary skill in the art will appreciate that the
but anol sol vate of the conmpound of forrrul a (I) may be

represented by the XRPD as shown in re orc| by a
representatigge s rrp ng of peaks. “ e ent t| e peaks
for the crysta byt anol soI e afe s of

. 5.9 0.2, 12. 0 .2NH13"'0CI &7 7 002
0.2, and 24.6 0.2. anple 3 Pi aration
of : crystal | i(AB) et hanol solvate of (2-chl or o- 6-

met hyl phenyl ) -2- (6- (4-] (3-hydr et hyl ) pi perazin-
1-yl ) -2- nethyl pyrimdin-4-ylam no) thiazole-
5-carboxam de (1) To a 10Q0-nL round bottom fl ask was

charged 4.00 g (10.1 mol) of4§ cogﬁ aiced 2.3 Area%
5C) 6.60 g (50 7 mmol ) of 0] ut anol and
2.61 g (20.2 nm)I)/f\

_/—\_/{o

To a 100-mL round bottom flask was charged 4.00 g
(10.1 mmol) of 5D (contained 2.3 Area$% 5C) 6.60 g (50.7
mmol) of 7B, 80 mL of n-butanol and 2.61 g (20.2 mmol) of

DIPEA. The resulting slurry was heated to 120 °C and

maintained at 120 °C for 4.5 h whereby HPLC analysis
showed 0.19 relative Area$% of residual 5D to compound IV.
The homogeneous mixture was cooled to 20 °C and left
stirring overnight. The resulting crystals were
filtered. The wet cake was washed twice with 10-mL
portions of n-butanol to afford a white crystalline
product. HPLC analysis showed this material to contain
99.7 Area% compound IV and 0.3 Area$%$ 5C.

The resulting wet cake was returned to the 100-mL
reactor, and charged with 56 mL (12 mL/g) of 200 proof
ethanol. At 80 °C an additional 25 mL of ethanol was
added. To this mixture was added 10 mL of water
resulting in rapid dissolution. Heat was removed and

crystallization was observed at 75 - 77 °C. The crystal

slurry was further cooled to 20 °C and filtered. The wet
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DI PEA. The resulting slurry was heated to 120 0C and
mai ntai ned at 120 0OC for 4.5 h whereby HPLC anal ysi s

wa@ baepsks®d 19 rel ati ve Area% of residual 5D t o POIDS200§040145
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I V. The honobgeneous m xture was cooled to 20 C and
left stirring overnight. The resulting crystals were

fchker ¢ds FhAehwat ohakeywas weshedoEwice wehBnd®- Alwater
portions of n-butanol to a&sord a Whnﬁ”e cr stalline

pPBHueRCeHPiERaRSl P51 STsROREHTERFSs 8ri"’3 £8 EofiPgFAined
99.. 1sAvaa¥rcoppaEndntlVeands0v3l At £26s56y. LOhe The
resulting wet cake was retyrned to the_100- reactor,

aRateraprderani €n158 At £92 %G%)l%fH%o%Olero%f ethambtord
A@ 88 gCan addi Eoﬁﬁke%§amLc@ﬁt8§H§ﬁQ|oﬂ@?t@dﬁgq waBer by

hi s mxture was ad f,water resu

r EBi d °di- 84 oPEeREn bYH@EPCwasTP@nﬂ'{/éﬂ’marﬁPeCtrum' however
crystahkiazahben twas cohaabyedoatras haa7beé:n faihﬁed

crystal sl uyr was further oled to,20 C a
CiT term Yol ol be BhaBe Eadenas hELERF HoTE Rptatned Erom
lrheekhangl anat@tes Bol e ecmydtdalllimd edthamoiepbanate (di-

The_ wet _cak ' %, KF d 8.10%
v8|t§FPPé§t6§ %%DE?ITﬂggﬁé‘%Bﬁfi\gggeréB fied at 60 G 30 in

Hg for a¥X)h=t g2abferd) 3. BEAD- (FOAMI (Df; nat@ni al 16.8764(3) ;
cqnt ai ni ng onI 0.19% water by KF, 99.87 Area% by
HBLE. 11he /8R! spectrum however reveal ed that the

et hanoly (38} vg@gl hadi peen’ formpdvm The7g®l | owi ng uni t
cell paraneters were obtained fromthe x-ray anal ysis
for th&PEFFsBEPHPne efRaf®dl sol vate (diethanol at e,

E2- 1) MoQQE@'l@z%duﬂtlt 46€1 a(A) = 22.076(1); b(A) =
8.9612(2); c (A) = 16.8764(3); b,= 114,783 (1) ; V(A
3) 303Penpify Acalcujatedi 19768 kpadedhloup P2 /a

Maheeul gsizunit ngdblerdof drug molecules per asymmetric unit.
Vm = V(unit cell) / (Z drug molecules per cell).

One of ordinary skill in the art will appreciate
that the ethanol solvate (E2-1) of the compound of
formula (I) may be fepresented by the XRPD as shown in
Figure 4 or by a representative sampling of peaks.

Representative peaks for the crystalline ethanol solvate

are 20, values of : 5.8 + 0.2, 11.3 + 0.2, 15.8 * 0.2,
17.2 + 0.2, 19.5 + 0.2, 24.1 # 0.2, 25.3 = 0.2, and 26.2
+ 0.2.

In addition, during the process to form the
ethanolate (diethanolate) the formation of another
ethanol solvate (1/2 ethanolate, T1E2-1) has been
observed. To date this additional ethaonol solvate is
known strictly as a partial desolvation product of the
original diethanolate form E2-1, and has only been
observed on occasion during crystallization of E2-1

The following unit cell parameters were obtained from

the x-ray analysis for the crystalline ¥ ethanol solvate
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Density (calculated) (g/cnB) 1.271 Werein Z' =

nunber of drug nol ecul es per asymretric unit. Vm=V
w@ovsosased | ) / (Z drug nol ecul es per cell) . Qer/0$2005/040145

ordinary skill in the art will appreciate that the

et hanol solvate (E2-1) of the conpound of fornula (1)

meyERelr epbeaentadaby- 1becXRPD as shown in Figure 4 or

puaks PRt Rozar PETaTT I READENg %B?iirva«?iﬁ;?ze%amf
val uespot 93548 6@ 2, 11.3 O 2, 15.8 0.2, 17. 0. 2,
24. 1 2, 25.3 0.2, 26.2 0.2. In

z}\gd|5t [ grﬁ%ahuﬁ?ﬂg (4He/ p%‘oceé% £ £ or%%’ne et hanol at e

5 (di et hgpakat gxolipe foppptd on of anot her ethano
solvate (1/2_ethanol ate, . T1E2-1) has been observed. To

dat e tHPiesudre/BRAF €Bhdofol solvate is known

strictb¥nascy paktiialadegyply %I/tﬁh) prodygt of the
original diethanolate formE and has only been

oBbEr¢én én ocBHBPSA aérﬁiﬁggcmyéﬁauﬂ-ﬁﬁap%na%ymatlilc unit.

Thonf ol {,ouhae HERE)C?||Zpé£é§9&81§cﬁﬁé§ ?Qkatéfﬂ yfrom
the x-ray analysis for the crystalline ethanol

10 sol vat ereEef1orgbparviedkatl-10 tle arh)wildoappyegiate that
b(:ﬁ‘)a eghgl%’ﬂ-) sofvét@ (‘T11E22—3L§( bs tl?le C%%Ip%%.(’lé) OY( AoBhula (1)

Space group P2i/
mwchﬁ-—egmﬁ%e@éw by [51si¥RPY @al clcared)y Fggumﬂ or by a

rééﬁe%ﬁﬁt{‘vé sampf‘ﬂ@a%f ‘Heaq@"g %‘?‘é‘égﬁ%aggfe peaks for

asymetric unit (uni't cell) /
nohecdtgstael igel dhandnesdfvaadiarar Roskivhllues bhe: ar1.20 +

' MA|| ap ciate that the ethanol I te ((TL1E2- f
15 tRe? coﬁg @ﬁd-o@ ﬁbr&ﬁz@%l sa 18 88" 2 % % 15)3%
and 25.24% 0.2.

Example 4
Preparation of:
20 crystalliné N-(2~-chloro-6-methylphenyl)-2-(6-(4-(3-
hydroxyethyl)piperazin-1-yl)-2-methylpyrimidin-4-

ylamino)thiazole-5-carboxamide (I) (Neat form N-6)

To a mixture of compound 5D (175.45 g, 0.445 mol)
25 and hydroxyethylpiperazine (289.67 g, 2.225 mol) in NMP
(1168 mL) was added DIPEA (155 mL, 0.89 mol). The

suspension was heated at 110°C (solution obtained) for 25
min., then cooied to about 90°C. The resulting hot
solution was added dropwise into hot (80°C) water (8010)
30 mL, keeping the temperature at about 80°C. The resulting

suspension was stirred 15 min at 80°C then cooled slowly
to room temperature. The solid was collected by vacuum

filtration, washed with water (2x 1600 mL) and dried in

vacuo at 55-60°C affording 192.45 g (88.7 % yield) of N-
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may be represented by the XRPD as shown in Figure 7 or
by a representative sanpling of peaks. Representative

w@eakosfBor the crystalline ethanol sol vate ar eP@rjus2005/040145
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values of : 7.20 0.2, 12.01 0.2, 12.81 0.2, 18.06
0.2, 19.30 0.2, and 25.24 0.2. Exanple 4 Preparation
oﬂz—chystaFBFmetNylpbanymDe@e{G—NéPhprhenyl) -2- (6-

etk iR R bR e B Y B na B4R de
(Ylaphieah thaaeoNe8) -Farkornt dee ofH ammpo(eb 9@z, DMSO-

(175.45 ¢ 0. 445 nol) and dr oxyet h Iplpera2|ne

(865 675 £ 120" (95 T101) Trh ks Pie. Aot et adibd 9=6)
DLP 55,aL, ;06890 )51 T s ensi at ed t
1%0%§(sélutggn obtg neg Sgo?ﬁ Hﬁ? 3 9Een cooﬁedgtg§
akedbt 90C. theJFésaItlﬁgoﬁoﬂssoﬂﬂﬂboﬂ dés (addeél, J=7.6),
dro0 in hqt (80 10) ymi;_kegpi g+
tﬁeepgzggfa?gfegag gbogfhéo $28Q§§SU%¥IHQ Zugpe25|éh
was 28t i(er edH15 ﬁ]ﬁ9aﬂ580¢H0hehlcé8IedKEDoaﬂy t oDEGom

erafure. The s col |l ected by vacuum
f?ggraﬁl%n(o%%%%bd %ﬁ@hzﬁé%éﬂmﬁﬁx 1600 mL) and dried

in VaC@ﬁean§§b@Q§gaﬁﬁQEdb€9llgaré§e9e§§8wgré6Mb@éﬂﬁed from
of N -(2-chl oro-6-nethyl phen g | 2- (4

) - (3
h{ 80Xy & avhyAnaly soiey a%ozr nthe.- peay. zx @wlayl:e iGATRGnd IV,
Obgggﬂbaogttbgaéole 5 carboxanlde 1H NVR (400 N+E
DVECd :d224§ ’241§ ,2431%
J=6) , athyo=(R2 ﬁ7(3i6 BYA) 3 15§ﬁp aHy, 8(Bh fql32$p3(3
Jg6)L, 1§24§3§t(6 LH, J=5.3), 6.05 (s, IH), 7.26 (t, IH,
J=7.6), 728(dd IH, J=7.6, 1.7), 7.41 (dd, I|H,
J=7.6, V1AY) =291 (&(5) H)Z' &= 80 (& 1 130 11. 48. KFO

84; Dsgp g§5gg§gb(ons 52/ 286. 28 0C (max). The
fO||OMAng unrt cell paraneters wer e obtai ned from
Molecules/unit cell 4

Density (calculated) (g/cm’) 1.286
Wherein Z’ = number of drug molecules per asymmetric unit.
vm = V(unit cell) / (Z drug molecules per cell).

One of ordinary skill in the art will appreciate that
the crystalline form of the compound of formula (I) may be
represented by the XRPD as shown in Figure 5 or by a

representative sampling of peaks. Representative peaks for
the crystalline neat form (N-6) are 20 values of : 6.8

0.2, 11.1 £ 0.2, 12.3 + 0.2, 13.2 =+ 0.2, 13.7 + 0.2, 16.7 %
0.2, 21.0 £ 0.2, 24.3 £ 0.2, and 24.8 = 0.2.

Example 5
Preparation of:
crystalline N-(2-chloro-6-methylphenyl)-2-(6-(4-(3-
hydroxyethyl)piperazin-1-yl)-2-methylpyrimidin-4-

ylamino)thiazole-5-carboxamide (I) (neat form TI1H1-7)
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the x-ray analysis for the neat crystalline conpound
IV, obtained at 23 "C. a(A) = 22.957(1); b(A =

wW@208888%) ; ¢ (A = 13.803(3); b = 112.039(6) PCIN(£2085/040145

10

15

20

= 2521.0(5); Zz' =1 ; Vm= 630 Space group P2i/a
Mol ecul es/unit cell 4 Density (calculated) (g/cnB)
1. 286 Mhereinlé neatntiobarmaf Beugrapheedl B§ heating the

SEPRCBY P EcE0kry Sh, GFRaFgmRRRTT P FREVAIE W1 | Sbove the

agpheatrateohhatmpbeacnystal line formof the conpound

of fornula mpy be represented by the XRPD as sho
mm%émwwwﬁme%Wﬁ@%%ﬁm

Repeesghtay | ihBaksSs f Glort heher yakak! i seyseat1igem (NH1-7)
6 ) are 2q_. values of : 6.8 0.2, 11.1 0.2, 12.3
ocompeynd Iy, pob§ainedpab 236C7 0.2, 21.0 0.2, 24.3

0.2, apdxa?4-81304316ExBIR)S 5. Boepapati o (A = 38.817(1);
crystalline N - (2-ch|oro-'6-netoIph%%é% )-2- (6- (4-

(3- hy¥idxyet 4923 pt ptriazg n-2 LyIVy -2-8&R hyl pyri ni di n-

4- yl agphpey Lbhbagol e- bregrboxam de (1) (neat form

TIH -1)The title neat formmay be prepared by heating

t he noRBRGUFAt écprbFrmlaredhe (g6Apoundloflformula (1)
ahRueet Hezdeby habbPNok CPRE YT EcuTBE Hok! Q¥ Rethid unit.

cel | paraneters were obtained fromthe X-ray anal ysis
f ovmt feVhvattcegslal Vi hE dragnmeiecohpouner| gell) .
obtained at 25'C. a (A) = 13.4916; b(A)= 9.3992(2); c
(A) = 38.817(1); V(A 3) =4922.4(3); Z2' =1 ; Vm=
615 Spane gfoopdPheay skill in the art will appreciate

that the neat crystalline form (T1H1-7) of the compound
of formula (I) may be represented by the XRPD as shown in
Figure 6 or by a representative sampling of peaks.

'Representative peaks for the crystalline neat form (T1H1-
7)) are 20 values of : 8.0 * 0.2, 9.7 * 0.2, 11.2 %
0.2, 13.3 + 0.2, 17.5 = 0.2, 18.9 = 0.2, 21.0 % 0.2, 22.0
+ 0.2.
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Density (calculated) (g/cnB) 1.317 Werein Z' =
nunber of drug nol ecul es per asymretric unit. Vm=V

w@ovesased | ) / (Z drug nol ecul es per cell) . Qer/v52005/040145
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ordinary skill in the art will appreciate that the

neat crystalline form (T1H1-7) of the conpound of

f whanl as( tlaimgdbasrepr esented by the XRPD as shown in
Figure 6 or by a representative sanpling of peaks.
Representati ve peaks for the crystalline neat form
(TIH - 7)) are 2q . values of : 80 0.2, 9.7 0.2,

11.2 0.2, 3 0. 17.5 0.2, 18.9 0.2, 21.0 0. 2,
23.0 . Qe%haé ﬁ@rcﬁh?néaeﬁ§meft oA RBPR6Y PBF/PKe
theakaRib, ORhQ%BC%Bmﬁﬁéé@% baﬁkﬁﬁb%erWBbCroenﬁéhﬁgi1an
adn1n|ster|ng to a mammual i an specie in need thereof a

t Feespeutincaeryl shepsepfve shsuapevtica)lly edfpstaycopmount
feEnuh@ glkoabo@nehe&nﬁegﬁhugal&y eecspkﬁgkﬁaéehtacally
hydrate, solvate, or crystalllne form t hereof 2)
Naccpgtap&e gqlﬁethyﬁrgpgerggﬂﬁgtﬁetﬁy|Frystalllne form
bgﬂéggb@ﬁ]do] - 2-net hyl phenyl }-4- (3-pyridyl)
-2-pyrim di neanmi ne or a pharnaceutlcally accept abl e

salt thereof. 2 . The nethod of cl 1 wherein the
cancer and/or |eukenmia is sel edhe f om&Bhrdi c
nmyel ogenous Ieuken1a (CM.) ,/—acute Iy '

| eukem a (ALL) asthoknt i

Ntinal ‘
(dST) , and aUQ nye gend&s%!eukenia A
The method of claiml1l , wherein N [5- [4-
(4- met hyl pi perazi no- nethyl) -Ibenzoyl am do]
- 2- et hyl phenyl }-4- (3- pyridyl) -2-pyrimdine-am ne

cFafnt) Rol 5t k-1 Reliphtn? -BroPERPABPoRG CRYALers. <
benzoylamidol-2-methylphenyl}-4- (3-pyridyl)-2-pyrimidine-

amine or a pharmaceutically acceptable salt thereof.

2. The method of claim 1 wherein the cancer and/or
leukemia is selected from chronic myelogenous leukemia
(CML), acute lymphoblastic leukemia (ALL), and
gastrointestinal stromal tumor (GIST), and acute

myelogenous leukemia (AML).

3. The method of claim 1, wherein N-[5-[4-(4-methyl-
piperazino-methyl)-benzoylamido] -2-methylphenyl}-4-(3-

pyridyl)-2-pyrimidine-amine is the mesylate salt.

4. The method according to Claim 1 for the treatment of

refractory cancers.
5. A pharmaceutical composition which comprises a

therapeutically effective amount of (1) a compound of

Formula (I) or a pharmaceutically acceptable salt,

38



5 . A pharmaceutical conposition which conprises a
therapeutically effective anount of (1) a conpound of

wo-oooaiobm1q 1) or a pharmaceutically accept abl e PCT/US2005/040145
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20

25

salt, hydrate, solvate, or crystalline formthereof,
and 2 ) N- [5- [4- (4 -methyl -piperazino-nethyl) -
béwAsdt@m dojl vezaretdry lqatverhd Jling f@opyohiehdof,
-2-pyrimdi neam ne or a pharmaceutiygal |y acceptabl e
salt thereof, and a pharnaceuthgakfy accgptabie
carrier. 6 . The metho Nein/ N- [ 5-

[4- (4- nethylp|p benz yl ay

- 2- nethylphenyMb 0__/pyr gﬁf -2-p9ri

is the nesylate salt 7 . A conbination whi
conprises a therapeutically effective amount of (1) a
conpound of Formula (1) or a armaceutically
acceptable salt, hydrate, solvate, or crystalline form

t hexeof), N- 6HQ42 - Neth&ﬁ*ph?erégln@Bgﬁﬂhﬁ%l henvl

% %%%%’Inoggﬁtgygéﬁ§gg e &gm nggopngEﬂdx % pf&i%ldlne—
plagrifec et aC ghbymaceeptiable ysaldcephteelf sat tH®eof, and
conb nation of claim?7 , wherein N - [5- [4- (4-

TG CRYE A S PR YBCREP abdén £6yrd/itdo]
-2 net hyl phenyl} - 4- (3-pyridyl) -2-pyrimdine-am ne

is the mesylate salt. .
6. ' The method of claim 5, wherein N-[5-[4-(4-methyl-

piperazino-methyl)-benzoylamido] -2-methylphenyl}-4- (3-

pyridyl)-2-pyrimidine-amine is the mesylate salt.

7. A combination which comprises a therapeutically
effective amount of (1) a compound of Formula (I) or a
pharmaceutically acceptable salt, hydrate, solvate, or

crystalline form thereof,

HN—«Z

N/_\ jY
ho—/ \_/

and 2) N-[5-[4-(4-methyl-piperazino-methyl) -
benzoylamido] -2-methylphenyl}-4- (3-pyridyl) -2-pyrimidine-

amine or a pharmaceutically acceptable salt thereof.
8. The combination of claim 7, wherein N-[5-[4-(4-

methyl—piperazinb—methyl)-benzoylamido]—2—methylpheny1}—
4-(3-pyridyl)-2-pyrimidine-amine is the mesylate salt.
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