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CRYSTAL FORM OF PHENYLAM NO PYRI M DI NE DERI VATI VES

This application is being filed on 02 March 2009, as a
w@anohogser nat i onal Patent application in the nBOEIE09/005421

Natco Pharma Limted, an Indian national corporation,

app' CRWALOFORN@ O@WENYLAMH\% PQ?'}iINHQ‘l‘NEfDm?NEs
th , and Amal a ki shan Konpella, a citizen of

BB R B L AP 09,y PP i

apbﬂédtﬁl)ﬁaﬂ € nafRICaN A Kivgivd dlivited) aﬁllhcﬂlaﬁ.‘ fAattdnal cudpeération,
plicants for the designation of the U S. only,.. and

app @ﬁrx&l‘éorﬁm designption of plcougfrigsiergenbieciisS: Aaé Prealf kishan
KL g 4 A 5 e A 0B
Sreeni tak Mhakonﬁﬁ),%cmfdnejfdndlﬁ ankié\ldrmﬂlmmbhio‘ﬂerﬂilaﬂlhﬂmmy,

c1tlg£q\r/1?q ?r;r‘?é’g at es : %g%eg %ggtio%uo e {Icg onf) glalgns pnonty to U.S.
gtﬁé{eng #)ﬂl’id%ft’l()h @'eﬂaﬁ% -1RY42 M4 ifle PYA B4VIRr FUVRIIML I B eUtility

ormul a , processes for the pr eparation
Paltdmw@wlpatphéﬁmbﬁqti%%?. 236nided pn 04 MareloA®QH. ni ng thi s
crystal form and their use as anti tunor agent in
humans. The conpound of fornmula I, also known as AN
019, is: Fornmula | Devel opnent code AN- 019 Background
of the Invention The E}sésﬁai.ﬁxﬁd&ax_!&ﬂ’(s 5-bi s

THd Bep QBRI ehtcing d pRAclN fodm gy (3. SLoR Mo Tl PO -

am no henyl Penzam of formula I,
methy-l 3-h‘ﬁ-pyﬂdln-3@'$-p§nmﬁilh-}2ym”lla®) Iahmbft] mmatmég é‘ntmula rl)s processes
fox(d I bed | anEf)égianiarmaceu%cgl compos1 1on9 antalnlng%l?ls crystal form, and

their use as anti tumor agent in humans. The compound of formula I, also known as AN-

019, is:
F3
H H
N N N
z m/ CF,
> N

H,
N

~N

Formula I
Development code: AN-019

Backeround of the Invention

The preparation of (3,5-bis trifluoromethyl)-N-[4-methyl-3-(4-pyridin-3yl-pyrimidin-
2ylamino)-phenyl]-benzamide of formula I, and the use thereof, especially as an anti-
tumour agent, are described in Examples 3 and 4 of W02006/027795 (PCT/IN05/00243
filed July 19, 2005) which was published on 16 March 2006, and in corresponding
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filed July 19, 2005) which was published on 16 March
2006, and in correspondi ngapplications in numerous
we@tdenowsoeunt ri es i ncluding USA (Pub. No.: US PCT/IB2009/005421
2007/ 0232633). In these publications pol ynorphismis
apﬁl?cg HghSHUSHRdoud bt B(}jx §odﬁ%stlﬁaﬂd§1gr@§A%P Yo f einshBiB2633).
er certarn conditrons a new pol ynorphic formof the
In thesgppublitatiénsfpotymibrahismi is nbbdlsmﬂsedmm ch is described
hereinafter as FormIl|l crystal form and it has
advant ageous properties. Summary of the Invention The

s%%eeh@\iﬁﬁ‘fsin%[‘y fo%h@tﬂﬁ% uﬁ&)e[r%eﬁé’ihtdoﬁ&ihaﬁs 4 a&wpelynidighic form

5-bis trifiuoromethyl)
ofrth¢ mympeur(dzmﬁf@mmnm 13y fopyed, nwhich-i9 esarbad yheptieafier jas géorm-1II

Qr.mu rocesses for the preparation
crxsﬁai?" S’%Ha{?ﬁﬁ@eﬁﬂ%ﬁg@g‘fs p@%{a& tions containing this
crystal form and their use as anti tunor agent in

humans. The conpound of fornula I, also known as AN
019, is: In an emboSummary ofithe Fxventign i nventi on

relates to.a -
T Reiper PRk Aralblogh A i Bl tomethyh N (4
méthyly3- m?mnﬂbepydlﬂudh&ﬂ?mﬂe -phienylirhbmzatide (Wherda b, pmesses
Form | cryst al form has the XRPD charact.eri.stics r d
foy ﬁhsﬂa&paraﬁwlrélkﬂr@)fep FRpesRLICaAlPMPRF RS FonfalIfe 85%%% ogm, an
DAl afsekibwARs AN-
th%ﬁ“@ssenﬁ?%ﬂ%y n&%}ﬁ&%ﬁgnﬁgﬁ%&gpﬁgﬁt@)f% he pr esent
oipméention relates to a nethod of treating a subject in
need of antiproliferative therapy. This enbodi nent of
the nethod can include adm nistering to the subject a
Forml1lll crystal formof (3,5-bis F
trifluoromethyl)-N[4-nethyl-3-(4-pyr di n- 3yl - pyri m di
n- 2yl am no) - phenyl ] - benzam de (fornu i ), wherein the

Form Il crystal for has t he XRPD acteristics
listed in Table | ow. The I“pr ese qvention al so

relates to a r\n?f @ oi i .

In an embodiment, the present invention relates to a Form-III crystal form of (3,5-bis
triﬂuoromethyl)—N-[4-methyl-3—(4-pyridin—3yl—pyrimidin-2ylamino)-phenyl]-benzamide

(formula I), wherein the Form-III crystal form has the XRPD characteristics listed in
Table 3, below. This crystal form can have a melting point at or above 240 °C. The

crystal form can be essentially pure.

In an embodiment, the present invention relates to a method of treating a subject in need
of anti-proliferative therapy. This embodiment of the method can include administering

to the subject a Form-III crystal form of (3,5-bis trifluoromethyl)-N-[4-methyl-3-(4-
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conmposition includes a pharnmaceutically acceptable
excipient and a Forml1ll crystal formof (3,5-bis
wa eiobliemssoet hyl ) - N-[ 4- met hyl - 3- (4- pyri di n- 3yl PE/IB20054i05421
nélZyjI:am n&)é—lphenyl ]- benzami de (fornula 1), wherein
i33- ifnlidin @ Yaphifth)-Hidn ihSthi -
pyfI;li St e}%ﬁ)?}nl Tabfz(%e/ 3, b)e{) ow?]]%gzwggérﬁ@%ﬁ%ﬂeﬁ&gﬁg%m t
cry(s@ﬂ ﬁctrgshasdhcaXB@@ dfaragtaristien listéd iorKablead, belomm of
3,5-bis
trifluoromethyl)-N[4-nmethyl-3-(4-pyridin-3yl-pyrim di
ThB pdseANinPENt foR By fel atdreid Zaphagid adducitabonpositionh dhe iphatid@ eutical
FormIl| crystal formhas the XRPD characteristics
compesitien ineluigy s pharmseewsically pegspighlecxpipians and a Form-1II crystal form

td pr ol idf ' i - [ : :

of g oPer ufEhosk Ay SRR HRIERs A RrlrC A Pfinch FRiming)-pheny)
be{xi!i_h%ilﬂé ﬁbﬂhﬁlﬁg),la\;fﬁaéi[m thé IFoernyIHt @lsthloformdfas (B XRFIDs characteristics
_trifluoraonethyl)-N[4-nethyl-3-(4-pyridin-3yl-pyrimdi
listed 3g Tabledobelpieny| | - benzam de (formula 1), %herpgi n the

Form 11l crystal formhas the XRPD characteristics

listed in Table 3, below. This process includes
Ther preiénn gntérgionoaipo urkitesf tof arusel of b FormallEgarystal &rm of (3,5-bis

S ST  h SaRSFLbSB Hon P el

(f&ﬁﬁﬁ [ QARASn 4R FBHRAII AFitdRrAURECAHYEXRPD ¢HagRtdrizgcs listed in
the once treated conpound with acetic acid, acetone,

Tabbex anbelowr faroprodnang lan antbprediferaiiyse scdiqament fis Gggting a tumor

d.in ention relates to a Form| crystal formof (3,5-bis
YY) uor omet hyl ) - N-[ 4- et hyl - 3- (4- pyri di n- 3yl - pyri ni di
n- 2yl am no) - phenyl ] - benzam de (forrmula 1), wherein the
Form | crystal form has the XRPD chargcter'sti

THei pressat inﬁemtm relates t¢ @ PERgesy for BYFRRRG 2 gm—é Crys form of (3,5-bis
m%s%?rgela@lﬁwtﬁl&ﬂyf-?—l(é%?ﬁdih%}@p?ﬂﬁa'fﬁthZdeiﬂiﬁ(t))aﬂ)heﬁl?I]fﬁeﬂiamide

(formula I), wherein the Form-III crystal form has the XRPD characteristics listed in
Table 3, below. This process includes treating the compound of formula I in a Form-I or
Form-II crystal form with acetic acid or a mixture of dimethyl formamide and acetone,
hexane, or toluene. This process can also include subsequently treating the once treated

compound with acetic acid, acetone, hexane, or toluene.

In another aspect, the present invention relates to a Form-I crystal form of (3,5-bis
triﬂuoromethyl)—N-[4-methy1—3-(4-pyridin—3yl-pyrimidin—Zylamino)—phenyl]-benzamide
(formula I), wherein the Form-I crystal form has the XRPD characteristics listed in Table

1, below.

In another aspect, the present invention relates to a Form-II crystal form of (3,5-bis
triﬂuoromethyl)—N-[4-methy1—3—(4-pyridin—3yl—pyrimidin-2y1amino)-phenyl]-benzamide
(formula I), wherein the Form-II crystal form has the XRPD characteristics listed in Table

2, below.
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trifluoronethyl)-N[4-nmethyl-3-(4-pyridin-3yl-pyrimdi
n- 2yl am no) - phenyl ] - benzam de (fornula 1), wherein the
wao-eembdseTr yst al form has the XRPD charact eri se¢T/EB2009/005421
listed in Table 2, below Brief Description of the
Figures FIG 1 shpps pRGrifrloivorthi Figyrtd on(XRD)
di agram of the Fo m 0 he conpound of
FIG.ot rehbwas Ithe Kamy2diffabation(CRA) idingeans iofi the Form-h edystabfasm of the
in Table 1. F 2.shgws the X-ray diffracti.o D)
COTBP%H%%?%‘?“‘%LGEB? 26 Fite pdiaeniGih e faopf edéaﬁag(é d of
formula |I. The 2Qval ues and intensities are tabul ated
in Table 2. FIG 3 shows the X-ray diffraction (XRD
FI@i 2ghews tfe Xrey Fiffraction (RIS tdiderdmrafithé Fotra-It erystaliderm of the

of formula I.. T, | ues .and i.ntensiti r
compeRI g Faphe 2ovap e g ie A bp FlecEhtoble 2

scanning calorinetry (DSC) thernmogram of Forml

crystal formof the compound of formula I. FIG 5
FIGhdwkows thef Xeny dififratticre BARD) diagedno of ke Fgrni-DScyystal form of the

t her nogram of _F | crystal farmof the c of
comntR el ot b e 20 G reninh s B

cal orimetry(DSC) thernmogramof FormlIll crystal form

of the compound of formula I. FIG 7 shows norphol ogy
FIGf 4 Rhows kb diffpsntitl foonmngfcalonimetryniatheimdgsammAfForm-I crystal

FI 8 shows hol.ogy of Form 1l crystal formof the
forgy, gﬁ@ngqurﬂgﬁl,ﬁg%ulil% FIG 9 shows norphol ogy of

Form Il crystal formof the conpound of fornula I.

FIGs. 10A and 10B illustrate that intraperitoneal
FIGnf sbowsaglifferentid ssanmieg galopmetry (RSCA therpogeam, pf Foym-IL crystal

caused regressi f..keukem a in nude mce. Tail vein
fo‘?ﬂ%ﬁﬁeﬁ?lg o rfgg?g&%lgilfeal ed an increase in LA in

controls and a progressive decrease in LA in

| mati ni b-and ) ) .
FIG. 6 shows a differential scanning calorimetry(DSC) thermogram of Form-III crystal

form of the compound of formula I.

FIG. 7 shows morphology of Form-I crystal form of the compound of formula L.

FIG. 8 shows morphology of Form-II crystal form of the compound of formula L

FIG. 9 shows morphology of Form-III crystal form of the compound of formula L.

FIGs. 10A and 10B illustrate that intraperitoneal injections of the compound of formula I
(Example 1) caused regression of leukemia in nude mice. Tail vein drawn blood smears
revealed an increase in LGI in controls and a progressive decrease in LGI in Imatinib-and
ANO019-treated mice (Fig. 10A). On day 48 LGI of Imatinib-treated mice was determined
to be 20+5, whereas LGI of AN019-treated mice was found to be 10+2 with an almost
normal cell count (Fig. 10B).
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ANO19-treated mce (Fig. 10A). On day 48 LA of
hnatinib-treated m ce was determ ned to be 205,

woh@raesel. G of ANO19-treated m ce was found tPCHEB20@2005421
with an al nost normal cell count (Fig. 10B).FIG 11

FIG. 'YShuka8s HRt ARDPY-Brehicl aéeﬁ? &é'dot SHbH ARt éﬁ‘l@% HYargement
spl m ce

eeni c en? argenent whereas [ matinib-treat’e

wlshensdohaspbdemnied mick ahapestespl echiecniqremit (EXdniple 22
illustrates that ANOL9 concentration at | ng/kg did not

i nduce a decrease in |luciferase expression, whereas

FIEGMUL2Kiusipdise that AN 19080rREntt Rl E4T ﬁng/ﬁé |d8d ot GRNRE @Nfecrease in
expression levels, and 10 and 20 ng/ kg concentrations

lugifanasedexpressione adwrdan Jngkg eanssd Bxgiionsef denkemiaseelis3at constant

illustrates t or. adm nistration of lmatiknib (1 .
exgresfih IR o AR A0 AR biebPiRa R (bt uciferase
exbtb@sibﬁlﬁﬂn | eukem a cells resulted in | eukem a

regressi on at higher concentrations. Imatinib

adm ni stration at | ng/kg concentration did not induce

8, 531883 5 AR 30, 41559 Sy d OB 0
mie¥ pmpkatednwithr K662 i Aumad Beukamih dells. reStited én fleukemes regression at

dllustrate the results, of, studi es anal ogous to thqgse,.
higher gengeairatipnsn Imajibeadmypisipiiom af o ke ﬁ%wwrﬁtgo% %8 not induce a
S 1y o AT A o 2 B, Mt
of haifensse eppriessiamd MDAMB231 and ZR71 breast cancer cells

in the presence of specified concentrations of AN-O
19, AN-024, with and without radiation. FIG 17. In

FIs! 19A 2041 OHRIN 4C. aSHRYe *Pigul‘bg §fustRel thearshiltdBot ghdiegranalogous to
cell s and 'MDAMB231 and ZR71 breast cancer cells in the

thpsesHusttatedoin Riguses 12 eed 3 hutesmeplaying e esmtrahdygdasafipid (Example
16).

FIGs. 15 and 16. In vitro matrigel invasion assay of 4910, 5310 and U87 glioma cells and
MDAMB231 and ZR71 breast cancer cells in the presence of specified concentrations of
AN-019, AN-024, with and without radiation.

FIG. 17. In vitro angiogenic assay of 4910, 5310 and U87 glioma cells and MDAMB231
and ZR71 breast cancer cells in the presence of specified concentrations of AN-019, AN-

024, with and without radiation.

FIG. 18. Western blot analysis of 4910, 5310 and U87 glioma cells and MDAMB231 and
ZR71 breast cancer cells in the presence of specified concentrations of AN-019, AN-024,

with and without radiation.

FIG. 19. Luciferase expression of K562luc implanted mice after treatment with AN024,
ANO19 or imatinib.
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024, with and without radiation. FIG 18. Wstern bl ot
anal ysis of 4910, 5310 and U87 glioma cells and
wORANBABE7 and ZR71 breast cancer cells in the pPCEE20205421
of specified concentrations of ANNA 9, AN-024, with
FI@”Q(E(V‘"(%\?L?:%& arﬁalg BredFAtfer tlje%tmédt' %ﬁlﬁAmﬁd%pAﬁ@?@ A day 58.
5 uc inp ante mce after treatnent with
Dr\@Estnment wmtstqpphi B (uy 22. aniimals ssontifiuesinfonshiow @uatesct effect after

teflpied i ALY OO OR e AP FeTF IR based on

lurﬁllﬁgygeﬁéé?at ive effect after treatnment with ANO24 and
ANOL19 after wi thdrawal of drug treatnment (Data based
on lum nescence). FIG 21. Blast cell count from bl ood

FIGTEE: TSGR AP S  Mh L SE s i
Drog aéahetf Wacwith@aws Snalhy @p. \MNGMTam!@le dhowed effectiveness after
treatnent. Imatinib was found tqQ be ineffective. FIG

withdravabaf @rua iepimant. Enaiind yas found to e ngegtiieal t unour s
in nude mce after treatment with TMZ, ANO24 or ANOCL9
with or without radiation (5G3y). FIG 23. G aphical

FIG £712. e Semiqabntitasveofnahysiteo frinrecrahialviumgpuad semede rofce after treatment
dntracranial t rs . after. drug.tre nt wth AN-O

wity TR, 6502878 LA OUEh ot RisHoBEeiRt s Dot ai | o
Description of the Invention Tabl e 1l shovvs 2Qval ues
and intensities of the Forml KStal formof the

FI@oIBp oGraghichl represenitations of pwde mise xhowingabsdnca of ingracrapRDjumours

attgiedi e B ieniv th AN O S AS- o Sp g efiaf B0 es, .,

of the conpound of forrmula | fromthe X-ray

diffraction (XRD) di agl;am of FIG 2.
Detailed Description of the Invention

Table 1 shows 20 values and intensities of the Form-I crystal form of the compound of

formula I from the X-ray diffraction (XRD) diagram of FIG. 1.

Table 1 (Form-I)

Angle [2-Theta] | d-value Angstrom | Intensity %
6.793 13.00131 13.9
9.823 8.99680 3.9
11.106 7.96069 54.2
13.267 6.66829 48.5
16.386 5.40523 7.0
17.941 494015 11.3
18.997 4.66785 13.0
19.778 4.48530 50,5
21.894 4.05635 100.0
22.396 3.96650 20.5
23.469 3.78750 19.7
24.466 3.63545 32.4
24.939 3.56759 52.6
25.525 3.48695 14.6
26.968 3.30351 10.3
28.777 3.09991 22.0
30.545 2.92436 14.8




Table 2 (Form11) Table 3 shows 2Qval ues and

intensities of the FormlIll crystal formof the
w@eospowse? of fornula | fromthe X-ray diffract PONIE20BI05421

diagramof FIG 3. Table 3 (Forml1ll)The FormII|

g[}gffﬁi't e‘; ORHERT 2 iEtaf O TROVIRE Rh ek @ iRedsity %% g
uy neettest crysta
FormlIl c 3% ]"]' f-orfs O?}fw?y ““““““ 5110|U| mota |

tHe—CCoOMPoUnt—o1 are

characteri zed by non-needl e shaped crystals The Forml
TaBsS SRWEd eflﬁé’ssa{rﬁl infeR5iEs Of the TRraoTRAR f&n bOMEWompbund of
are netastable at roomtenperature. However, the
formulart frbin the XstagldiffiactiorofXR DediegrapoefiifdGof. formula | is
the thernodynam cally stable format roomtenperature.
This is indicative of the greater stability of the
Form 111 crystal form g0l @irdl-1) i n an enbodi nent

the present_invention provides a Form |||l crystalline
form of t heAogle{Thetabf | d-orlvwelAngstrom; Chtqnsitk¥ah| e at
roomtenperature and even at hi gher tlenperatures
(e.qg., 120 &omnd accel erasggbistress conditi ons|, and
havi ng t he T @Ccterist{ggsgoyen in abdeo 3 (above). I n
an enbodi Q94ne pT eb,%lwyentl on pggvides a
process fo pt-epatra i gﬁ Fory 497cry5ta form
of the con I:ZJQ*M of—+f-orr P Heh—S abte—and has
the charact 81 cs give ﬁj&:igl'rahl e 3 éDhl e—4 shows
the heat st&bbP69ty of FoPIP67 r‘r\/qta 10.9, 1 m_at_
t enper at ur £89.621 110- 14004.5436 Form | | #l-das shaln to
be non-net agf.ght e and st ali968Wwhen heat 8¥9at 13QPC for
6 hours. PUpgokprm 11T ¢uysties form (|174m) prepared
by the pre>§§§3@r OCEessS wgsgmbgced in a2pboi ling tube
and heated 4zwau ty T [Qidgshat . Then1yRe subsiance
was exam ng SN XRPB: Thg 61023 35

28.460 3.13371 4.8

29.328 3.04290 2.3

30.256 2.95165 4.1

32.746 2.73261 3.5

34.035 2.63201 3.1

35.590 2.52050 1.5

39.660 2.27072 1.9

42.123 2.14346 2.5

44.193 2.04777 1.7

Table 3 shows 20 values and intensities of the Form-III crystal form of the compound of

formula I from the X-ray diffraction (XRD) diagram of FIG. 3.

Table 3 (Form-III)
Angle [2-Theta] | d-value Angstrom Intensity %
5.909 14.94417 24.9
6.491 13.60517 66.4
8.267 10.68690 100.0
11.854 7.45967 58.2
13.181 6.71147 40.0
14.609 6.05866 50.0
15.960 5.54851 5.8
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results are tabulated in Table 4. Table 4 * The

presence

the Form
Form 111

for 6 hou
crystal f
(452C, 75
fornul ati
forminb
form | an
t hese exa

of form!| and

wo ewel109867 t hese exanpl es.

1l cryst al

Form ||

. was bel ow t he detection
Thi s dat a denonst r at BGI/IB2809/005421

formwas not netastable. The

CRYEREY- THEGT

‘@Sva‘iﬁé‘,&hg‘snfoﬁl

' BfEnsHY S

1300C

U§V332246 SL dDI

blsy UI 0]

m

h§7699 the ;II

Ilé(‘ZI-HUI l.I 011§

| e

P5thhie 5 -

F38%6 ty of

52

LA~ VA Y v e g

cryst al

u2k3@hd for nul

at- &6 Mapsul e 1

548e pr eserice of

021.612n | | was

b£€10861t he det ¢

p3¥i7on | evel

in

p2.€60 Thi s dat

a4.degognst r at ey

s3tshat form

I is

not convefjegyd o ot her Togpgeoover a {ppm per| od.| The
stability garmlll |

% M3 R rgandin formulat ed
g?gzgln? | 12% %.Qm est a'ui %.%iél ||| an tg‘gguu et lt he

conposi ti peo-hkef ul for 534529:2?' :E:{ 1'1°f'nn+ ai-Ai ng
the stabl p2¥88Mm 111 CI‘V§§ AB8%%0r m of tlzp1 conpound of
fornmula 1|26.30@ dosage |f $360EX the foPrul ati on

cont ai ni ng21.68€7 st abl e Ho3.28887 crystalB.4orm whilch can
be preparedghysthe prodess2vds t he present inventji on,
for exanplggggp oOral dgsaggpiiorm mayghe a capsyl e
contai ni n 36 4:74wnp05| 983162 J. . @ pawier ed or

gr anul at ed ¢l L.unpual Wt n I ner rd or
soft shel 3i$ shell “‘2’ 7Z1‘l33 de—fr % 2 etati hat
3348 ai ns &

opti onal | | Z‘éﬁgv ;;:‘: | Is'Lé:h as—gl "Iclbri n or
sorbitol, | 3881@n opaci fly2dg83¥#yent or |Cok orant. Net hods
known in {B2645t may bd 2888570 prepard the
phar maceut #8861 conposi t|i 210982t ai ni nc Porm 11| crystal
formin thazkbagm of capsnloe3s3 The exqi3® ents whilch may

be 44.055 2.05383 3.9

The Form-III crystal form of the compound of formula I is characterized by needle-
shaped crystals. The Form-I and Form-II crystal forms of the compound of formula I are

characterized by non-needle shaped crystals

The Form-I and Form-II crystal forms of the compound of formula I are metastable at
room temperature. However, the Form-III crystal form of the compound of formula I is
the thermodynamically stable form at room temperature. This is indicative of the greater

stability of the Form-III crystal form.

Accordingly, in an embodiment the present invention provides a Form-III crystalline form
of the compound of formula I which is stable at room temperature and even at higher
temperatures (e.g., 120 °C) and accelerated stress conditions, and having the

characteristics given in Table 3 (above).
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enpl oyed include mcro crystalline cellul ose,
pol oxaner 407, crospovidone XL, Aerosil, SLS,

wOora@needsem st earate, or mxture thereof. Tabl erGI/E2009005421
sui tabl e ampbunts of active ingredients and excipients

In Qi’l"%hﬂ)ﬁ&m@t fiRE 1|:1¥e|§@nt Qﬁ@‘e% Bﬁ pmﬁcﬁ‘%éﬁ %r the preparation of Form-

fornul ati ons nmbodi nent of
I pinystateforsu of thel cocmmvpoé of |fqrmlld;@hvvéuqh| in gtableeanrddrawlnq gharacteristics

. CIys f,orm n an enbodi ment, the invention relates to
glve?nﬁ%&?!?l&:}r ar, essentially pure FormlIll crystal form
of (3,5-bis

trifluoromethyl)-N-[4-nmethyl-3-(4-pyridin-3yl-pyrimd
Tahle2d Klaovisnthy -hepmamhqy- ctfelﬁzrmﬁlb eryéﬁ’ab farol & tpperpiecs o hl\O 140°C.

"esse aIIy ure" .i s under t {
Ths EERAL s ShEVBP 5 HREERCERATE B DT "8 TO0e dg0C for 6
hofiRout 95 to 100 wt-% or, for exanple, about 99 to 100

Wt -% of the crystals of formula | are present in the
crystal form accordi ng to the invention, e.g., the

Pu?% (r>Tr}|gb cms a? al 1 Hz]ﬁr%({] §¥ %1% T?s?é}ltl Ig)roceasg @Ja% gﬁc&{]ﬂlta boiling
tubt &me@teﬁfgrﬁﬁian Rn 611 @A MTIRHIRObubdtanye #as Exaniih@l b XRPD. The
the term "essentially" nmeans that at |east the major
regulltn @z tapulatied infTalye 4m depicted in FIG 3, i.e. those
having a relative line |nt%g§i of nore than 10%
especially nore than 20% as comaared to the nost
PbI§ARepH cohent N | Tagpeiange grifimerof hpatage nPolywivepicfoyst al
&gﬁeﬁ}gﬁ@gt he fol | owi ng pr@apes) i es: Thdetoebd* after hoatintg
\ LQHd_UILbTh her %qfn of tr@ Form ITT Crpesmatil formis

P frefrt ot mtheDSC 1t am of
HoTR; ty 10 N T SR ATl L2
{ dromni1dl 240 47

S L= AV A2 @ § I L M VA | |r|| r al
0C13049 20C (@gak\ The khorm-1II yst
* {hé priesenice of foatinalanarEorat§ ovas elawothh épteﬁ%nmléael in these examples.
di fferences. In an enbodi nent,

This data demonstrates that the Form-III crystal form was not metastable. The Form-III

crystal form was stable to heat even at 130°C for 6 hours.

Table 5 shows the stability of Form-III crystal form under accelerated stress conditions

(4522°C, 75 +5% RH, 6 months) in the bulk and capsule formulation.

Table 5 - Stability of Form-III crystal form in bulk and formulated capsule
Polymorph content’ of Polymorph content* of bulk Duration of storage
Formula I in formulated | compound of formula I (months) at
capsule 40+2°C /75 £5% RH
Polymorph form detected | Polymorph form detected
Form-1II Form-III 0 Month
Form-1II Form-1I1 1 Month
Form-III Form-III 2 Months
Form-III Form-III 3 Months
Form-III Form-III 6 Months

* The presence of form-I and form-II was below the detection level in these examples.
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the essentially pure FormIll crystal formof the
conpound of formula | shows the X-ray diffraction
waelp@gnesssT ndi cated in FIG 3. In an enbodi nent PCT/IB2009/005421
invention relates to the FormlIll crystal formof the
THELERE B oftrafedreat! 1]%11{1 me Gt b&i\%ﬁ@& ?CP L@k BRfhs et B ?ime period.
presence of cryst aying the formshown in
The stabdity ek fompl IE, 1ntblul=k aEmlrlmthd forrmulptedahpfude was thus estabhshed
essentially pure form In an enbodinent, the Formll|
crystal formof the conpound of fornmula | has a
In 'Eﬁl driB¥iREt NtheQredth ifentidiAProtiies AGphaemBcentiBA tABHDsEGR useful
and 250 OC." The (for exanple, essentially puret)
forrthentumior thargpst a¢ntaining the stablenFormill asystalihferm i theicampound of
rret%?d Treating another crystal form e.g., the
or Formll crystal form of the conpound of
formula I, with a suitable polar solvent, e.g.,

N N-di - | ower _al | oner al kanecar boxani de
Thig, desegenirmyaf the rﬁ%mldéh%’r couiIgE the ﬁ&?l’lﬁcl’éirﬁ*rﬂ fjéfysﬁﬁoml which
e
calg })9 gre%] bb/%@#nlo%%sg%gbo egﬁﬁ% ﬁ%&ke ol ¢ e28m %hﬁdagrafi@dsgge form,
m#BC be Cmeapsure sotttyidingptiebeampysdions @ Hon, pcrwcg:r@d ool gnandated solid

or hexane, f abl .
COpPREIEPT Wirlin ertﬁefaﬁqﬁ%f 669&@[1‘?1? The Sl?:eiln‘B & gfie g grlatin that
ophohaﬁla; 50%%1?? agtli‘cﬁer”kd(ch%s &1 ®¥erifli o¥BbIMYo1, 288 HB Bpdeifang agent or

acetone tollo by treatment in acetone. In an
cobrtnadi nent , the conmpound of forrmula | is treated with

a mxture of dinethyl fornmam de and hexane fol |l owed by

treatment in hexane. In an enbodi nent, the conpound of

MEBbAY kAown 1if the et @shybE Nusad b Xirepae he dihﬁﬁﬁdﬂ:}thtlcal composition
formam de and tol uene foll owed by treatnment in tol

ene
contaiing Entodiresystal forme ie dimpmmeioRpidesmithy Pamients &gfcé‘dnay be

r. e time ' hi XL, A il,
erfipusd oS mi ST e SR, A O CrOsfeRIOREINL, Actos
SIS inhdphbdiam swasdid, m»gmmmepmaﬁbﬁg, or the like in the

solvent or mixture of solvents. These

Table-6 shows suitable amounts of active ingredients and excipients (weight %) for the

present pharmaceutical formulations.

Table 6 — An embodiment of a pharmaceutical composition
containing the Form-III crystal form

S. No. | Material composition (w/w)
mg/capsule

1. Compound of Formula I, Form-III 25.0

2. Micro crystalline cellulose 8.0

3. Poloxamer 407 12.5

4, Crospovidone XL 12.5

5. Magnesium stearate 0.5

6. SLS 4.0

7. Aerosil 0.25

10
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enbodi nents each yield the FormIll crystal form of

the conpound of forrmula |. In certain enbodi nents, the
wee@saomsenet hod of producing the Form 111 crysPei/IE2009M005421

of does not include treating another crystal form of

In g SRAE qh@ﬁn\feﬁﬁ@ﬁ‘ kdgtks W 4 Baﬁ'@hl‘ﬁf Q:fs%mn bR 11T crystal

romethane ether (e.g., diethyl ether wat er,
fored hyf @cebiat enﬂwomﬂwurré—[ﬂmbxlﬁ -(4-pyriskin-B3il-pyrimidin-2ylamino)-

phﬁ}ngﬁgl msnt&f; ({f(it)rgrg{lz%: ﬁg otf’ﬂﬁ :" 13153111&&)&1?1 V}’%,]%B?le@tﬂgd in the context

Priérﬂ%@ééﬂfjln‘}énﬂdiﬁrtmiﬁéhnlthw abButavl 19100 ety &B%hhﬁﬁ&i 100 wt-%, or, for
di chl oronet hane, ether (e.g., diethyl ether),

exanplpl abwue f]%lt@ OChwt-Pe o the eristadsy @fdbrmlﬂé A 1879 presea ymhswrystal form
the c ound [
ac‘f°69’ﬁ§?(bg’§§lé%e§l 15@6?%1 th%har rmgﬂ% gl 1% \Sfope?fi gts h:Ld
gtrayé, ef ?r exarr?l e, ble used as anti-tunmour agents. The
sent inventi I i
In Bpotto DYt theh e Formrafl SryHaL ASE CLATTHBI SEDRS an Rebay
dlﬂ%{a?ﬁ&f&ggrﬁ ?éH?]%}'ig gaf FICRBMHeden] ¥ esgbnﬁallP} Smédnk had @f Rast the

or preparing thi's conpound b
md§Ookvies msftﬁwﬂsgramaieﬂmtcsh in§1G- Aet hyhoss having o relafive lie intensity of

wth the conpound of for t
margthan §0e. PSRBT il dsieomherud Hefhert iR opeln the
d1%§%rh arg? fReynd to obtain a conpound of fornula II1,
,5-bi's trifluoronethyl)-N-(4-nethyl-3- nltrophenyl)

) benzanide redu0|ngdthe conmpound of forrmula (I11)
us i de/ co t fl
THA S o e QUBTTEREIe 0 obtain & compound of
formul a FV, (3,5 bIS
trifluoronethyl 3-amn thI j
Thos mel6ingoit he S G ORoRsam s orar il Vo RHmdtagols. The
anam t
ng poin H1t§ y% 5%5%559]?02 é‘lfcﬁ*rﬂ Ner)stioRn 94 Zﬁpb\éﬁﬂ‘l?orm 11
cristalSokth $¢ 240047901 240290y (ppak).

The X-ray diffraction diagrams also show other marked differences. In an embodiment,
the essentially pure Form-III crystal form of the compound of formula I shows the X-ray

diffraction diagram indicated in FIG. 3.

In an embodiment, the invention relates to the Form-III crystal form of the compound of
formula T which is characterised by the presence of crystals displaying the form shown in

FIG. 9, for example, the Form-III crystal form in essentially pure form.

In an embodiment, the Form-III crystal form of the compound of formula I has a melting

point of higher than 240 °C, e.g., between 245 and 250 °C.

The (for example, essentially pure) Form-III crystal form is obtainable by the following
method: Treating another crystal form, e.g., the Form-I or Form-II crystal form, of the
compound of formula I, with a suitable polar solvent, e.g., N,N-di-lower alkyl-lower

alkanecarboxamide, such as N,N-dimethylformamide or N,N-dimethylacetamide, or, €.g.,
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N- (3-guani di no - 4-net hyl phenyl ) -benzam de; condensi ng
the conpound of fornula (V) with

W@2eomesty | am no- | - pyri di n- 3-yl propenone i n prESEIR20090f05421
base at reflux tenperature to obtain the conpound of

f V=g . i . i
o L S-SR ATRAOOS hovewih  kton,

escri

sueti 8¢ hosoreer of hydrGphdbidt bpdrodqrbbn,cag trludde. orlli¢xand, G656 mixture
thféggd Mar ch ?, 2007 (U.S. Publication No. US
o 7?6?%§€@€,mﬁﬂﬁwpghed on Cctober 4, 2007) and of PCT
Application No. PCT/IN 2005/000243, filed July 19,
2005 (PCT Publication No. WR2006/ 027795, published on
In Mar echbdBmeROOIE) campoundcof fromatacll ihyreated avidh e emizgrajod dimethyl

intheir entirety... E [ .
forrreilE | 1 Brelonte SLITRADY (ToRNEE RS o iy bggiment, the
coigﬁ»gﬁlm F FoifY 108 Ardatedl Withd hittt@re! B dinfetieylt foernamivdeyand hexane

therefore they shoul d not be construed to |inj
followeeds by fecaphenttia haxeant ilbran ebediment, ¢hs &pmpo ot %’%ﬂﬂa Lis

I,nci.pal compo . S | -
nefleioriB b A EgRa Sy R bR gfiene MITHG by, weatment in
toRishY. Dint anUgiRBddimant hetcompouatof formylasiip aeated ongoswae tihes with

t he existing approved drugs of this_.c

acg’q'yrp@idn dIn! thiss eantexts seating; q3; treatmentefers g‘?gf?tﬁ%{ %ooling, refluxing,
o BRAETRPLRALIEF e JE B8 L2y goesas ctbords T

enfbvainTaes tai el tinr Byrer-II eystahfdrmvenf thpecampeyng f formula L.
anti-runor agents FormlIl was chosen for the
bi ol ogi cal activity evaluation based on its

In &‘?{aHPQ%B@dHn%m%E aRi ﬁﬂek‘ﬁt midfigod of producing the Form-III crystal form of
does not include treating another crystal form of the compound of formula I with
chloroform, methanol, dichloromethane, ether (e.g., diethyl ether), water, ethyl acetate, or
mixture thereof. In certain embodiments, the Form-III crystal form was not produced by
treating another crystal form of the compound of formula I with chloroform, methanol,

dichloromethane, ether (e.g., diethyl ether), water, ethyl acetate, or mixture thereof.

Form-III crystal form of the compound of formula I as well as other forms possess useful

pharmacological properties and may, for example, be used as anti-tumour agents.

The present invention also includes a method of preparing compound of formula I. This
method can include:

providing a compound of formula VI, 3,5-bis trifluoro methyl benzoyl chloride; or
preparing this compound by known methods;

condensing 4-methyl-3-nitro-aniline with the compound of formula (IV) at about
0 to about -10 °C in chlorohydrocarbon solvent with addition of a basic compound to
obtain a compound of formula III, ((3,5-bis trifluoromethyl)-N-(4-methyl-3-nitrophenyl)-

)-benzamide;
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devel opment code AN-024 refers to anot her conpound of

the sane cl ass described el sewhere by the inventors.
wab@ohiserf fi cacy and activity of the conpoundBCDIBWéN®S421

i nventi on have been conpared with the approved drugs

|1 XS U ol B PrfilSh, FRSARGA| Anbh SRR B 1Ot atrofux

pOSl Ive~con S In
tenﬁ}%atbx&dbr abdartevs at afbtmrlchduetce bbtﬁdl 4 compounidneft ﬂormiﬂ'a IV (3,5-bis

this stud anple 1 - Establishnment, of Anti-CM
triffgorpmethyl) - &m“w@g IN)DPPAPNER ed Wth k562

cel I'g, r{d’e::flﬁff'ﬂé e c%g g o%@i’ﬁm}—lﬂa 4%t QA AfueBiN 'cy%lde at reflux

activity of~ conpou Is 1nvention K562 cell
temmz&umbnralmbuiaﬁmlo solAEﬁ(tCt(arrﬂ)tmm de eringwuner ef |fnp1|11da1t ¥d (3,5-bis-

t s t b. d h
t@ﬁﬁ'ﬁ\ﬁ'ﬁf &P%ﬂmﬁe E‘ﬁ{lﬁb’&ﬁ 3&2”' ¥ ch?rgar ?tsoa °
Df UgofdeRGhPBR c%ﬁoﬂum bf ﬁirﬁﬁlalévﬂewtﬁ ﬁ@ﬁﬁethﬂ%ﬁfd)tlaﬁ}lrmm 3-yl-

and for 48 days wth daily ip injections of 10
praplenors ngmesgnesnf bassrat refluxt tghipesagirn te pbiajn élewoawum? of formula
(I)percent. K562 cells determ ned and percent | eukem a

grow h index (LA) cal culated. ANO19-treated mce

In &hemBsliment, @Rdiettled i dtcomplishedl aaféseribédnintHxatripbenl (f
drug treatnent. LA for Imatinib-treated mce al so
showed a decline but significantly | agged ANOL9

Th% sl %ﬂreg‘o%%ﬁg%@%{fr g'g?ig%atﬁﬁwo af 1 i4 W%l%%ﬁ%ﬂé& 2007 (U.S.

Prj ectl ons, A m ce were é&onpar
Publi¢atieh NontW®| 2067¢6232638] putdished bort Quioter @éO%)h@médof PCT

s 2T RBIS LA, 530515 SpgSPRET publicsion No

Wb?@(%/d)?ﬁb’j gﬁhb‘ﬁfshéﬁs&?l\/?a%ﬂ $6 '%Ogﬁﬁreﬁﬁ&&ﬁ&ateﬂ B&Q‘éfd%étt:e herein in

m ce. treated m ce showed basal 1evel s of

theerxcmtleasl on, whereas Imatinib treated m ce showed few
colonies with | ow to undetectabl e expression | evel s of
Crk. Methods

Embodiments of the present invention are described in the examples given below, which
are provided to illustrate the invention only and therefore they should not be construed to

limit the scope of the invention.

Examples

General Note

The principal compound of this invention of formula I (Indicated by development code
AN-019) is found to exhibit useful anti-tumor activity superior to some of the existing
approved drugs of this class. This compound is found to exhibit in three distinct
polymorphic forms I, II and III as discussed above. Although all the forms exhibit
valuable pharmacological properties and may be used as anti-tumor agents Form III was
chosen for the biological activity evaluation based on its thermodynamic stability. The
development code AN-024 refers to another compound of the same class described
elsewhere by the inventors. The bio-efficacy and activity of the compounds of this
invention have been compared with the approved drugs like Imatinib mesylate and
Dasatinib to serve as positive controls in this study. ‘Imatinib mesylate’ has been

abbreviated and referred to as ‘Imatinib’ in this study.
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K562 i npl antation Nude mce (nu/nu) were inplante
with K562 cells (1x1 06) via tail 2/ei n. FOW m'cedvvere
waeis@d/1pss7 gr oup and divided into 4 groups. ThrRET/IB20UPBS5421
were inplanted with K562 cells and one group was used
as normal controls. Goup 2 was inoculated with K562
cells and served as untreated p03|t|ve controls. Two
ot Ezamg ishemertp iy rith OME A ctivity of vid -019 in-Nude Mice

ToRletdiRine! dﬁﬁtCMUhcﬂ"wtﬁB@:&nﬁ&ﬂﬁg bK@ushﬁdMﬁM)KSﬂZ&:ells were obtained
i ntraperitoneal injections. St ock sol ut.i ons of
fropmAfTiGE Bocinudeudrewarer ienpleted ithahessrrelit i sapobsimatinib was

ook 5B O UL 62 R B Pty g e v

inifed agalaye p@é’ttm@ianmﬂrd)ﬁ andder ¥R dayketvith maite dp injediion308dOm
and the dosage per nouse was gal cul at ed P b0 domeke

Bigob 3esgravsusem therted et P}SCYV|6( efd Qlerc?ﬂtef(§§£8ﬁlls determined and
pe%g#gg%m? Wtﬁ é}é(%é%(g%gﬁ Pedl@Rbd Wi th sterile water just

_ I'pi njections were carried out
dallyfromday 15 post inplantation to day 48 with a
total of 33 i ectlons

ANP Brireated, guse :E a}_ é@@ﬁ%c?@%nda?_hdlo#&e? f1n1t1?1H51? ok Arug treatment.
L(?lgg rl%ﬁ‘ﬁﬁ) H&ItEP ntiBE afs8r dHetvad LdledHp but (s‘i,gmfikta)lﬂydag(ged ANO19

Vc 1's nean bl ast cell nunber (K562) m of
trdatedadicen Romyten@t days plescantingoysciptinjegtionsnd 19 freated mice were

cogg)%fﬁ ifo{ﬂr)e gggntg%rh% gﬁg%]mg&{t@%ﬁr itrgﬁ&!l nﬂmwéaein GI of 20+5

aln tine

wﬁ@?laéb’rh?ﬁ%dl‘tto &neoers. m@l&haﬁﬁnﬁﬂohmmdhemmmeﬁ(rt Céalpe@em reveled
and untreated) on the sixth day

locatigaaort af K&A2 et Flb theotRieennip %Qﬁltfggglw}(g ANdS) W‘?aFﬁd iog) showed
ba@%}e}ﬁyeﬁ? gf ik, gna ys v o&r %glat&gg tfge?tgggmﬁigg lsll\lcszl/é’& few colomes with

low to undetectable expression levels of Crk.

Methods

K562 implantation

Nude mice (nu/nu) were implanted with K562 cells (1x106) via tail vein. Four mice were
used per group and divided into 4 groups. Three groups were implanted with K562 cells
and one group was used as normal controls. Group 2 was inoculated with K562 cells and
served as untreated positive controls. Two other groups implanted with K562 cells were

treated with either Imatinib or ANO19.

IP injection of AN019 and Imatinib

K562 implanted mice were treated with either Imatinib or AN019 (10mg/Kg body wt) via
intraperitoneal injections. Stock solutions of Imatinib and ANO019 were made at a
concentration of 100pg/ul in DMSO. Mice were injected via an intraperitoneal route at
the above-mentioned dosage. Average weight of nude mice was determined to be 30+3g,
and the dosage per mouse was calculated to be 300+30pg/mouse. Three micro liters of

the stock solutions was diluted to 100l with sterile water just prior to ip injections. Ip
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represented. |mmunocytochenistry Control mce were

sacrificed on day 42 when secondary | eukem a synptons
wowene/1a1862r ved, such as abdom nal swel |ing andPCEDI0EH005421

circulation in the peripherals causing loss of digits

1n3¥\4t}o|ﬁs éﬁ?@é@?ﬁ&& oHp&ja‘?flyeﬁ' ard\% Isl? epé)'éf A sntatr ﬁ%edbyaﬁidwﬁﬁﬁ total of

secon tunors we fi'xed in forml dehyde
33 amdctipmsaf f i n enbedded as per standard protocols. Ve
Paraffin section were obtained and processed for
i mmunocyt ocheni stry. The rehydrated sections were

De&éﬁ%ﬁﬁoﬂ\%fﬁuﬁelﬁr{?%‘% htlﬁdéxr‘@ﬂ vate any native

per oxi aases prior [ muno- p [ ng The secti ons

Lebkmlla@dowmmmdem Wasedetermingd usmjthe @ormmGl GRBSAPEY HY . X 100%

cglg g{ga% ﬁi?]; rﬁlﬁﬁj RgSE%O%erg‘nll C}"‘qj@&i ﬁh%glﬁbg%grgfa €t a certain time
of%%alsmfé]hlénmaﬂ@ o}, g9 leaf blasacyll atinblopyt mbhosblbod rin rtab biimals at a

agal nst a synthetic ptide correspqndi
ceitminttivec GHReasyrAmant. B@&d frﬁéifml"{léﬂ‘# I’IH{C} ‘it‘ig"éﬁ‘lfr‘ﬁs dd‘lljn%eated) on

th‘g h’ﬁ héﬁPg%conggry%ga%?ﬁb %d (f% -rg%bl t) C S%Szyainé%rval for

0
48t daykIRBlova Swasskedivit viadhé aditveim era'rmtaéwc@ndymp of hﬁijﬁ yvas graphically
antlbody The sections were briefly rinsed three tines
reprgsgBE. sol uti on after irmmunoprobing with secondary
ﬁgtIPOd%/’ and DAB HRP substrate was added per
nufacture's instructions (Sigma St Louis MO USA).
Ingxggltm@aadt hgﬁ?sm@s allowed to proceed until sharp )
ras et ween iti WRSh
Copeod rpicq. WIS S%‘f‘é‘&g?‘f ‘Xac}'n ?o‘fvgergrgléér?érg?/&an%‘gﬁ%y Aoy s were

ebivill AR Ds ab@thRR1 Swéllif aﬁ@ﬂa&ﬁrbf&&f vation 1
oEont rgﬁ%s SRélsul ts Intr alpgrl t oneal N c?| grrl]}ﬂuspmpheras causing

lossaufs digits egthersdi spatsoindes theethin SP‘iflaC‘ﬁ’u ?ﬁDC%n % §ﬁ§glodar y tumors

were harvested, fixed in formaldehyde and paraffin embedded as per standard protocols.

Paraffin section were obtained and processed for immunocytochemistry. The rehydrated
sections were treated with 0.3% H;O; to inactivate any native peroxidases prior to
immuno-probing. The sections were blocked with filter sterilized (0.22um) 1% BSA-
PBS at room temperature for 1h. Following blocking, the sections were immuno-probed
with a human specific anti-Crk monoclonal primary antibody raised in rabbit against a
synthetic peptide corresponding to residues in the SH2 domain, near the N-term of human
CrkL protein (Abcam, Cambridge, MA, USA) in 1%BSA-PBS overnight. Secondary
antibody (anti-rabbit) conjugated to HRP was used to detect the presence of primary
antibody. The sections were briefly rinsed three times in PBS solution after immuno-
probing with secondary antibody, and DAB HRP substrate was added per manufacture’s
instructions (Sigma St Louis MO USA). The reaction was allowed to proceed until sharp
contrast between positive and negative controls was observed. For negative controls

primary antibody were climinated. Leukemic mice spleen served as positive controls.

Results
Intraperitoneal injections of ANO19 caused regression of leukemia in nude mice. Blood

smears taken every sixth day post-implantation indicated an increase in LGI in controls
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snears taken every sixth day post-inplantation
i ndicated an increase in LA in control swhen conpared

W 2009n098¢nt ed mice. Tail vein drawn bl ood snmeaPGI/IB2009/005421
reveal ed an increase in LA in controls and a

5§ SEFORLLT AP, ) AR e e

LGirI g_ﬁ tggitlmib and atprogrpzshvecdaeme irg LG4 rin ilmatisibenid tAN@E)-treated mice
) ions o I | Ni

(Flgojégj).A}Ne IFQCFPE‘ _t{uf ﬁ%g%rﬁh S{ay r&g{—}é]gél%tgtioq? gxgigéa ?e %Iveln %Apkegitoneal

inj é%ﬁ)l}@ of Nf 190 ThfBin atCy 86MgélaF @Olﬂg/:'k@tbod?gvéi . 4ghakifdb-treated

. mat 1 ni b-treat eo[ m ce wasS det erm ned be 205,
mivhkRegeaksANG] 9-tfeataiidtioe o evatedatapeiat.wRs day 4 d-Gloofdameatipib-treated

Wi th ) i
it i e hREle BR2TES. REbeRUtr ARl ARl o b
1052 Weth B G1hodt nSHAY o eani(EigEndRy. gement and No Crk

Expression (Figure-11) Nude mice inplanted with K562
cells were treated with Imatinib or ANOL9 via ip

‘ v;‘ l ."_ ) ," [njec | of Ni ef fc% i fl&%éd ggﬁ‘i&%ﬁ%’eﬂsﬁ)id Not
enl ar g?imﬂslglw&icﬁbﬂafggﬁdnbggmm}olﬁxﬁ eysion GRigaredl 1)t
was determ ned that control mce showe nl ar.ged ..
Nuslg| Olaim iRl (Wil KOORSEHS CEP iFepied Bita) BT ANOL9 via ip
. . -t H t n .
A, LR SEESHm ety MO S Sy i
hadlebtghit Spleeaiti enlergearegemeast obgergedl by. gieas afoseryation and it was

i R e

Jo&XRAERS | OANGESRERANI RMs Wid Mdt NHoga Rlchi¢! @il i
5 ngfrlcat ive of K562 | oc%l ilzat_i on i nag%ns?r gl mm_af:zgt.gemnﬁ whereas

Ima?aﬂntte@te\di infeeAlNoOved shghtestilesnic\entpagament &g 11dx ﬁ@éaégﬂv %gcﬁons of

Crk expression.conparab j M

eSS R HRERT Lo PRAEH B30k Bl Mo o

ex?l%éi@ﬁ‘ Scnpahied il @ehad, celluldi datsity éndidatike 62 KS6? leralization in
he spleen. Control mce al so devel

cogtrbk uticen e dMise ttragindswith 0%'\]{%9 chaw Bg ggqsraﬁ?e%%fnexpression of Crk

expression comparable to negative control. Mice treated with Imatinib indicated

localized expression regions of Crk expression, indicative of K562 cells in the spleen.
Control mice also developed random subcutaneous tumors showing Crk expression,

indicative of the presence of K562 cells.

From these results it is evident that ANO19 treatment caused the regression of LGI in
nude mice. Imatinib-treated mice also showed significant reduction in LGI but lagged
ANO19-treated mice. Both ANO19-and Imatinib-treated mice showed no abnormal
physiological, phenotypic or behavioral abnormality. Control mice showed the presence
of random subcutaneous tumors with loss of digits accompanied with reddish spots under
the skin and a slight enlargement of the abdomen. From these results, it is evident that

ANO19 provides a promising therapeutic drug for the treatment of leukemia.

Example 3 - In Vivo Studies Using Baf3 Imatinib Resistant Murine CML Cell Lines

To determine the in vivo anti-leukemic activity of AN019 and AN024, nude mice were
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i ndi cative of the presence of K562 cells. Fromthese
results it is evident that ANOL9 treatnent caused the

wo egpresson of LA in nude mice. |matinib-treap@dIB@2005421
al so showed significant reduction in LG but |agged

impDLd i ﬁﬁg@hﬁﬁlg%% %thBBB ANBAE 'léﬂ&rﬂlﬁr%t:lld" (Wt TeEIEeM1351T and

ce s abnor mal physi ol ogi cal, phenotypic or
E2D8K)5\endrl 4 dagh aGemaplantatia@otiie maice neee tredtethstht lé@tlnlb (10mg/kg),

sence,. 0 u ous  t unors, \Nlt
A5 ERR gl AT RREEDRT S el b e RS Blgpd smears
wer gbRinzl | @i the i &a e NWia Ghe f@BoRDYGifESCry-BHMIsN @A blast cells
results, it is evident that ANOL9 provides a prom sing
courfiet ansegreplicallyugpresanteche t r eat nent of | eukeni a.
Exanple 3 - In Vivo Studies Using BaO Imatinib
Resi stant Murine CML Cell Lines To determne the in

Bloddv emeki of B]akaam gmpmhtedl hiyceotreﬁblﬂ)l\glthridlaﬁthZG],OmgAkig ANO19
ce werei anted intraperjto II
(quké)rﬁfaﬁ}ﬂgf 4 @Omgrke) mﬁsgmﬂ:@e@?n?ﬂa CO@?@Q%% g%gu "

days after inplantation the mce were treated with
Imatinib (10mg/ kg), ANO19 (20ng/kg) and ANO24
Bl4GD sty )of h&af@TSﬂ SIgmpd@eaecbquo trcatpda otitho freatirdh db@mg/kg) ANOI9
rs I ned . via e tai
(4RO Vi it cnrepr et BePFast B A gell gpnt in

AI@@ﬁlpﬁid @gbl@ fr@a['lé@ﬁl@&t ice Bleared vﬁffﬁ@rﬁﬁd&ﬁ eBaf Mlmb did not show
i mpl ant mce treated with Imatinib

a d@ﬁmgé oy blast calNo@unt(@UnyLteglimier & smmqt%f} C?Iar% @ﬂ%lBa%WﬂT

; troI s after 42 days. Bl ood snears of Baf 3T315I

mP & mice treated with Inatinib (10ng/ kg), ANO 9
(20rrg/ kg) or ANO024 (20ng/ kgQ) shovved a significant

decrease in blast cell count in ?
Mice daplatadi wish Bof 3256 Keals® hehived, S]él‘il rlydg?@a&@bg% T and Baf3T315I

: Ip%ttl nib did not show a decrease in blast cell count
: ?ﬁe‘?e simlar to untreated controls and Baf 3SM351T
i mpl anted m ce.

Nude mice were implanted with Baf3 mutant cells Wt, E255K, T3151, and M351T were
treated with Imatinib, AN019 and AN024 (orally and ip). Briefly, mice were treated with
Imatinib (10mg/kg), AN019 (20mg/kg) and ANO024 (20mg/kg) by oral gavage or ip
injections 15 days post-implantation. Abdominal swelling and decrease in activity was
monitored daily, blood smear taken via the tail vein or the femoral vein every 6™ day and
H&E stained as per standard protocols. 42 days after implantation, mice were sacrificed
and spleens harvested. Spleenic enlargement was determined and correlated with blood

smear blast cell count.

Results

Microscopic determination of blast cell count

Blood from tail vein or the femoral vein was taken every 6th day from Baf3 cell
implanted mice until day 42. On the 15th day post-implantation, the mice were given
treatments with Imatinib, AN019 and AN024 (orally and ip) as described earlier. It was
observed that in Baf3Wt implanted mice, progressive decrease in blast cell count was

observed in all treatment conditions. Baf3M351T, T315I and E225K did not respond
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Mce inplanted wth Baf 3E255K al so behaved simlarly

to Baf 3M351T and Baf 3T3151 inplanted mce. Nude m ce
wowere/1098pt anted with Baf3 nmutant cells W, E25BKI/1B2009/005421

T3151, and M351T were treated with Imatinib, ANO 9 and
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impRBteli Mike vei n or the fenoral vein every 6th day and

H&E stained as per standard protocols. 42 days after
i mpl antation, mce were sacrificed and spl eens

Lvested., .S I ¢ | argement d 1 N n .
A0 Gl RS0t GoftuRRaRoE o aEa PR Bl REF BBl of Lovkemic
blaM eélRssPvEs EeinphfiblRafol @ritreafeddodsiblse elrtraporitohedBltatnents were

fromtail vein or the fenoral vein was taken eve

suppaipr ftp oprnBaeatizeats. i MNP Eh teatpang enuReld) N@@T@“% agitlm 2E225K
im0 B05Hod PR Ayl SRSt coppprve o

12t'é1p]);1%}\6/1v§)o:§teiﬁ1|;ﬂérbeid patrdategl midd atvasy olds epteedteti iaicei showed greater
af ; [ anted mc ) [ N I

S LS B OBt eSS G fesnen, 8BS 1
an%%zg‘ﬁﬁé%lan-[g&[ﬁ‘lic@%v%%g? @i{;ﬁ(}iﬁtaﬁ@ﬁed’r@%QQH ik lcell Qount and was

mat 1 n treat nents. mnistration of Imatinib
supeaicr b ANOG S itfehinzant aeddyel?; in-reded BN@showed guegter segiession of blast
celFZ 5K i npl aent d rcn ce. Overall intraperitoneal

feat dr H%nd ANOL9 were significantly better

at decreasing blast cell count in all Baf3 inplanted

m ce. ANOL9 treatnent in Baf 3W i | anted m ce i nduced
a Exxamaple e Resppnsefmude e implanged with k562 normal/luc human

leukemic cells with low dose of AN024, AN019 and Imatinib (Figures 12 & 13)

Nude mice (nu/nu) were implanted with K562 cells (1x106) normal/luc via tail vein. Five
mice were used per group and divided into 24 groups + 2 control. All groups were
implanted with K562 normal/luc cells. Of the 24 groups, 12 were used for luciferase

studies whereas the other 12 were used for blood smear count studies.

Oral administration of AN019, AN024 and Imatinib

Drugs were administered by oral gavage (2% gum acacia and 2% SLS in an aqueous

suspension).

Results

Oral administration of AN019 (1, 5, 10 and 20mg/kg) in nude mice implanted with K562
luc human leukemia cells resulted in leukemia regression at higher concentrations.
ANO19 concentration at 1mg/kg did not induce a decrease in luciferase expression,
whereas Smg/kg caused fixation of leukemia cells at constant expression levels, and 10
and 20 mg/kg concentrations caused a decrease in luciferase expression (Figure 12). Oral
administration of Imatinib (1, 5, 10 and 20mg/kg) in nude mice implanted with K562 luc

human leukemia cells resulted in leukemia regression at higher concentrations. Imatinib

18



10

15

20

25

bl ast cells and was conparable to untreated controls.
Intraperitoneal treatnents were superior to oral
W e@atiomset s. ANOL9 treatnment in BaD M351T, T31BCT/EB2009/005421
E225K i npl anted mi ce showed a significant decrease in
cel t . :
s G 1 FOMR ORI GATREIAN S fndist Ty Meorase exgrossion
wheieae 18mgikedangr 2Grh gk g rdid) sless iacetandatioh adtluciéiriss exipeassion (Figure
oral treated mce. ANO24 treatnent in Baf3 M51T,
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The edudys shaows dfie shpariorite| dfs AN over Ih}&a‘tlmbamegﬁukﬁé@. regression,
EX le .4 - Respanse of nude mce inplanted with k562
Pa‘f’i’&ﬁﬁﬂf"ﬁﬁﬁ@%%ﬁ’?ﬁg%ﬂc cells with | ow dose of
ANO24, ANO19 and Imatinib (Figures 12 & 13) Nude m ce
(nu/ nu) lWere [ vm]')t h

group and divided into 2 + 2 control. Al
groups were inplanted w iﬁ%@@norn&l/l uc cells. O
Ddtéieniadtion 6fi@bug dffectiwenessie®d for | uciferase studies
whereas the other 12 were used for ood snear count
Dryg gffeetiveneys sas dgiearmingt uaing e Srei®s 1%~ AN024 and
| matini b Drugs re adm&%te ed by oral gavage (2%
gum acaci a and YSel V&quequs susi)ensi on).
Results Oral adni“g at-Sen—ofl +ANQa#ve 11065 10" and
20ng/ kg) in nude mALEE i ffft ad awi#h K562 | uc hunman
| eukemia cells rlesulted ih | edkem a regression at
Wﬁé%.her concentrations. ANO 9 concentration at | ng/kg
[

not induce a decrease in |uciferase exgr esfsi on,. .
Yalive = total number of mice alive per concentration at the end of experiment times

photon count, Zluc = total number of mice alive showing luciferase expression per

concentration at end of experiment and ¢ represents control untreated animals times

photon count and X
c-initia

represents the initial number of animals in control at start of
!

experiment times photon count. The results were represented graphically as percent drug

effectiveness (Table 7).

Results

Table 7 shows the drug effectiveness at various concentrations of Imatinib, AN019 and
AN024 as determined from the in vivo studies. From Table 7 it is evident that ANO19
behaved in a dose dependent manner, whereas Imatinib and AN024 do not, and were

effective at low concentrations.

Table 7
Drug Smg/kg 10mg/kg 20mg/kg 40mg/kg
Imatinib De 10.00 32.00 13.33 8.00
ANO019 D, 25.82 78.20 83.40 85.20
ANO024 D, 30.00 85.00 87.00 90.00
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wher eas 5ng/ kg caused fixation of |eukem a cells at
constant expression levels, and 10 and 20 ng/ kg

W@ orveressat | ons caused a decrease in | uciferaseCT/IB2009/005421
expression (Figure 12). Oral admnistration of
Imatinib (1, 5, 10 and 20ng/ kg) in nude mce inplanted
wi th K562 [uc human | eukem a cells resulted in
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I matl n| bad ni stratl n at I é&éconcentrati on di d not
€ ' Fa Xpressi on, whereas

Thé SR8 H&ra%QEfWaK gal@ﬁl@itea Rt =

%g?éerﬁe expression (Fl gﬂgﬁl 3) ﬁﬂl’%?m?ﬁ%l%ﬁg?}gv\s t he
superlorlty of AN-0 19 Inﬁtlnlb in | eukemc
regression, particularl € 4 days of treatnent.
Exanple 5 - Determ nati Ef fecti veness(D and
Drug Tenporal Penetrati i nati on of drug
effecti veness (D Drug efi{eg}fi vengess was determ ned
using the equation, De= S, . Yalive aliverl " , - c

Wiladre:ve xICDIuc luc G irrbal Were: alive = total

nber e.ali ncent t i on
Pr@ﬂ?}g? FWEH% att(f Sﬁ%t% (B pheeld s &#'S‘?'r%&e‘?drg% treatment
wallsEppad by« tahqwmgd guﬁhérﬁﬂﬁseﬁlpaxmem%asaﬂnﬂﬁated and ‘b’ is the day
concentration at en f exper| ment and ¢ repr esents

whetni? sonmamvmﬁieédambme@r@ﬂﬁ?és%hot on count and S

The larger the value indicates greater effectiveness of the drug after stopping drug

treatment, i.e. the penetrance of the drug over time.

Results

To determine the temporal penetrance of AN019, AN024 and Imatinib, nude mice were
implanted with K562luc cells. The animals were imaged at 6 day intervals post
transplantation. Drug treatment (ANO19 20mg/kg, AN024 20mg/kg and Imatinib
10mg/kg) was initiated 15 days post implantation by daily ip injections. Drug treatment
was stopped on day 35 and animals were imaged till day 45, and calculated as described

in methods.

By applying the equation for temporal penetrance, Ty values were determined as:
AN019=2.0
AN024=2.4
Imatinib=0.8

These values of T, indicate that AN024 had activity over untreated controls and fared

better than ANO019 for activity over time after withdrawal of drug treatment.

Example 6 - Effect of Dasatinib on Baf3 Implanted Nude Mice When Compared to
ANO024, AN019 and Imatinib (Figures 14A, 14B. and 14C)
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previously

done)

Dasatinib oral 5 5 5 5
(10mg/kg) ip 5 5 5 5

Nude mice were intraperitoneally implanted with Baf3 mutant cells (wt, T3151, M351T or
E255K). 15 days following implantation, the mice were treated either orally or
intraperitoneally with 10mg/kg Dasatinib for 27 days. Blood was drawn from the femoral
vein or tail vein every 6th day and blast cell count determined and graphically

represented.

Results

On the 6™ day, blood smears of nude mice implanted with Baf3 mutant cells (wt, T315I,
M351T or E255K) showed normal blast cell count, and blast cell count progressively
increased as observed on day 12. Dasatinib treatment was started on day 15 post
implantation. Dasatinib treatments fared no better than Imatinib. On day 42, the
termination of the experiment, mice implanted with wt cells showed significant response
to Dasatinib, indicating that ip treatments were superior to oral. Mice implanted with
T315I and M351T cells behaved similar to controls with no significant decrease in blast
cell count. Mice implanted with E255K fared only a little better than T315I implanted
cells in response to Dasatinib treatment. Overall Dastinib treatment only caused
retardation in leukemic progress with no significant curative effect. Blast cell count was

significantly lower in the group treated with ANO19. These results are illustrated in
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|ntervalsﬁpost transpl antation. Drug treatnment (ANOL9
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ntrol s . and fared ett r th
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inVasioRC Anghd e%ﬁ@iﬂ(ﬂ!}ﬁn iBRbrdaih BighAgaeoidbisles. M ce Wien
%%nparé%g%o ANO24. ANO19 and F%%tlﬁ?%o(Flgures 14A,
14B, agi 14SDEKE£8|e 3 ﬁennnstrated the effectiveness
an in the treatnment of | eukem a when
eﬁfﬁfgo}”evas'f’l}af?ﬁtu nib by using Baf3 (w, T3151, M51T

THRNE FEE8Sikyasinadt 08910, 5318 andHES ® glivmahzile and ddDAMB231 and

Dasatinib as a control drug to determne t
ZRT1 Betsd camaen sellcil the PreseRdechl %ﬂgeﬁiﬁ%e%ﬂg’z‘? of Sprgpouinds were

asisegwslgémﬁgn aéﬁv(gcﬁﬂecl r?cﬁ}d@xtl b%laﬁ% hodsaJhe C%Hﬁ’e\'i/éxgefﬂéa@éd with these

' ar formas foll
compounds for 48 h. 1x10° cells were suspended in 600ul of serum-free medium

supplemented with 0.2% BSA and placed in the upper compartment of the transwell
chambers (Corning Costar Fischer Scientific Cat #07-200-158, Pittsburgh PA) coated
with Matrigel (0.7 mg/ml). The lower compartment of the chamber was filled with 200 ul
of serum medium and the cells were allowed to migrate for 24 h. After incubation, the
cells were fixed and stained with Hema-3 and quantified as previously described
(Mohanam et al. 1993). The migrated cells were imaged microscopically to determine

the reduction in invasiveness induced by the compounds of this invention.

Angiogenic assay

The in vitro angiogenesis of 4910, 5310 and U&7 glioma cells and MDAMB231 and
7R71 breast cancer cells in the presence of specified concentrations of compounds were
determined as follows, cells (2x104/well) were seeded in 8-well chamber slides and were
treated with various concentrations of test compounds. After a 24 h incubation period,
the conditioned media was removed and added to a 4x104 human dermal endothelial cell
(monolayer in 8-well chamber slides) and the human dermal endothelial cells were
allowed to grow for 72 h. Cells were then fixed in 3.7% formaldehyde and stained with
H&E and photographed.

Western blot analysis
Western blot analysis of 4910, 5310 and U87 glioma cells and MDAMB231 and ZR71

breast cancer cells in the presence of specified concentrations of compounds were
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AIE?,@KK a8l P¥8kd Breastaindet el prowin isolatestweraadilitivradly imgiunoprobed

count ively reased as observed on day 12.
fo‘]ﬁ@%&ﬁﬁb@ tﬁé‘;mmhgg started on day 15 post d

i npl antation. Dasatinib treatnents fared no better

than Imatinib. On day 42, the term nation of the

Resilteri ment, mice inplanted with wt cells showed

signifi ca,nt response to Dasatinib, indicating that ip
M?V&é‘kﬁﬁ’ﬁf’é‘“\ﬁé?"épsuperi or to oral. Mce inplanted with

ThE3H5)in8Nevadrhdsscot s hehayerdsiisl lpibmacetionnd MBANBR31 and
no significant decrease in blast cell count. M.ce

ZR Hplbraast sancgr tchUEZHBKPf@éﬁf&? ofripgeified penaeatraiions of cpmppunds were
assesse% umgg | an (fl fied Boyden chamber assay. Cells were treated with these

compounds for 48 h. Table 2 shows the results from the studies of in vitro matrigel
invasion assay of 4910, 5310 and U87 glioma cells and MDAMB231 and ZR71 breast
cancer cells in the presence of specified concentrations of compounds, with and without

radiation.
Change in the invasiveness of various cell lines is given in Table 8. From the invasion

assay it is evident that AN0O19 and AN024 were the most effective at inhibiting invasion

in a majority of the cells, both with and without radiation.
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Figures 15 and 16 illustrate the results of the in vitro matrigel invasion assay of 4910,
5310 and U87 glioma cells and MDAMB231 and ZR71 breast cancer cells in the

presence of specified concentrations of AN-019, with and without radiation.

Angiogenic assay

From the angiogenesis assay experiments it is observed that ANO19 was the most

effective at inhibiting angiogenesis.

Temozolomide treatment caused complete inhibition of angiogenesis in ZR-71 cells,
whereas in MDA-MB-231 cells only a slight inhibition was observed in control condition
with an increase in inhibition after radiation. Glioma xenograft cells 4910 showed
significant inhibition of angiogenesis both with and without radiation. In the case of 5310
cells inhibition of angiogenesis was seen in control conditions, whereas angiogenesis was

promoted after radiation treatment. U87 glioma cells showed similar inhibition patterns
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tresﬂ‘rwjlntsedGinDﬂnh xefferaficbelh 40t shpinastsighifisargrinhibition of angiogenesis
nal ysi stern pl ot anal ysi f 4910 10 7 .
bofy Vishand athe e RpMEDE 78 o einbibtacl S el e was
sedn it N&nROESONERIoRS, SRRES | AbicRAeRNtfughéronshibited after radiation

conpounds wereassessed as per standard protocols.
tre@midnt IS E liomat edlsvihoweAnigmficantgotardstion dpyngiagengsss with an

. at the. ecified c ntrations. 24h after treatnent
InQESe L &étl%?ffeéé%éé%foglhd cel | lysates extracted. Equal

quantities of proteins were fractionated by SDS-PAGE.
The fractionated praq

o
b ek Be Sk S ot e % LA YL, s in
Bieqni- cel Y izl it
MBITRATEIY CPBIARD, A0 g st in
treivifidnitg e Gliomaasdnogradissalls 4HO showedl tinkibitionaefi anginassesiy similar to

ST LR oAU P o e
ofﬁ%ﬂ@ewllgai%fg Obf GASBELHRGS WY %ree@ﬁﬁ af Sefltrub icogliflons than after

. '|f| ed Boyden chanber assay. I1s were treated with,
radibse treatment. U87 glioma cells “showed similar significant retardation in

angiogenesis both with and without radiation.

Figure 17 illustrates results obtained from the in vitro angiogenic assay of 4910, 5310 and
U87 glioma cells and MDAMB231 and ZR71 breast cancer cells in the presence of

specified concentrations of AN-019, with and without radiation.

Western blot analysis

Western blot analysis of 4910, 5310 and U87 glioma cells and MDAMB231 and ZR71
breast cancer cells in the presence of specified concentrations of compounds of this
invention revealed that U87 cells did not show significant change in AKT or PI3k levels
both with and without radiation, whereas a slight decrease in ERK levels was observed in
AN024 treated cells and decrease was enhanced after radiation. 4910 cells behaved
similar to U87 cells with a decrease in AKT levels in after AN024 treatment and the
decrease in AKT levels was enhanced after radiation. In case of 5310 cells no significant
observable difference was seen in ERK expression whereas ANO19 treatment caused a
decrease in AKT expression levels. Levels of PI3k were almost undetectable in ANO19
treated cells without radiation but reappeared after radiation treatment. In case of breast

cancer cells MDA-MB-231 no significant change in AKT, ERK or PI3k was observed,
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compounds for 48 h. Table 2 shows the results fromthe
studies of in vitro matrigel invasion assay of 4910,
w®k39/169867 US7 glioma cells and MDAMB231 and ZRIAT/iB2e@3105421
cancer cells in the presence of specified
n t 0 '
Wh% 8§ ?n? éa,rsgl ok %%1 AN&@TB‘E e&%ﬁt\/ caa\glk%lcg% ggés}eé(’#:t@ gxrlg"l(“) ll,leévelcs FV ich was
enﬁalnﬁéﬂi aﬂt@’ rgdl‘aﬁdsn i ANGRA geddmerir dichriob eh@m\aagls[gmﬁxsmtayhange under
IS _evi dent that ANOL9 and L ANO24

unigredistad; qpadisions, nrhersas iafigr fadipten SNY t%FaFFgJ CEB? #hpwed g dpgrease in
'ngejé%gss%gxt h p’kt 1Bva@s e WE&QH{ 1r:|r QWO"@ tRBen T BotB Wikl BAE Vithout

strate the results of the in vitro
radicioni gANOR 4 v@sinomt asesmy detredskl By PBR1Levels dfte8adgitioomalevels of

IS and . MDAMVB23. ZR71 b
A%ég odid not (@p.ngﬁpggp ]ic@gtijcgha@hf)f gtast Wg‘mgxicftgr ﬁglﬁzlb%w%omqra%lanon
hefds YvER Ut ERKIAbie si
vy ot e s ot suna s 1 o

withNBdovithout tadiations ANOR# alspishewed radnetias en pERK levels but to a lesser

angi o i Tennzol .
ex BRSSPSR G RSB B I SRArRIBEy e no
shd\@énywﬁgﬁ%cant@ﬁbﬂg% ifpAK RoSperighivelsnhi bi tion was
observed in control condition with an increase in
inhibition after radiation. dioma xenograft cells

Fl%l%%% ?ﬁlt?sl\gﬁ égﬂalsﬁ {éﬁi Biot 'aﬁa{l?{lé?g oPﬁgi(PgS@rl‘@ %.hé Uc§37 glioma

| ation he Case of
celtelahs MIHAMBIZBDrandf zamgu hngmn eminserwedlss e the rpresomer of specified

condltlons vvherea an ene .S. was pronoted aft
congeiraions of ANsQ2 draih ml.‘% 8‘?‘#6 iatjony | spshovved si mi Ie;r

i nhi bition patternsboth with and wi thout radiation.
ANO24 treat nent caused con‘pl ete [ nh| bition of
angi ogenedixmple 8R-17cukes tad study (Figuoesal Sl p 31

Séﬁljllu%g%g f:)%ﬁgsls{n hct:ellls nvr&}lcrke)l1trr{p(i)antevéfa ?ntr%Bec’I% Mga(lily it HQ&J ﬁllce the

mice were scanned using the xenogeny IVIS image station after ip injections of luciferin

does determine implantations. Drug treatment was started as in previous studies day 15
after implantation. The animals were given treatment till day 42, after which drug
treatment was stopped and survival of the animals determined as per the animal care
regulations. It was observed that control animals developed leukemia and mortality had
occurred on day 34 and 35, as per regulations we were advised to sacrifice the remaining
8 animals on day 35. Drug treatment was withdrawn on day 42 post implantation and

survival of animals determined.

Animals treated with AN024 showed mortality on day 38, the dead animals on further
inspection did not reveal spleenic enlargement and cause of death was determined to be
other than leukemia, blood smears could not be taken from the dead animal. Of the 10

animals used 8 animals showed no signed of leukemia on day 55.

Animals treated with ANO19 did not show any mortality and 7 of the 10 animals showed

complete absence of leukemic symptoms.
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treatnments. Gioma xenograft cells 4910 showed

significant inhibition of angi ogenesis both with and
wowaokoseT adi ati on. I n the case of 5310 cel | s PCT/IB2009/005421

i nhi bition of angiogenesis was seen in contro

[ a ' h | t

AGRAE bGP il REERL MR ISRl " 1SR, (ffhotoms after
treatngsnk fwithdrdwal enhdrstawed mdrtaligngn agervissiSs, H7 tahd 8. The surviving

i nagrgﬁ;ﬁ in inhibitiqgn after radiation. ANOL9

Bfishew PEereRes OTHICBESSYMNPBSt i on of angi ogenesi s

in ZR-71 cells, whereas in MDA-MB-231 cells a slight

i nhi bition was observed in both control and radiation
Figure atondhisgateGthe mmoxsh ofj ladiferase| ¢xpresfivd ethBwéZluc obtained from

implied ie? petroRde-0 et K02 N PP s on af ter
radiation. In the case of 5310 cells inhibition of

angi ogenesi s was greater in control conditions than
Figifre 80 1H1m1aws |t1@mnwmb%xt0§@mmalusmeg |afterricatmentswih SMER4 or ANO19

ati hn b
o QRS R R Db O 80 o000 CAFRERAE LN cuive
effe&Safilet ﬁrezﬁbkﬁﬂ wieldl AN2Mah ANO1 9\ldfﬁef withd@imapefdrag ﬁ‘éstmenﬂf
4910, 5310 and UB7 glioma cells and MDAMB231 and ZR71
breast cancer cells in the presence of specified
e R L e L R
indbcatén. armkugl&?eaghemmuras: etithelrawrd oNDiWBQﬁl ANG2ZRAd ANOH%tshowed

ancer th esence of ecl
efiggiears mﬁégra a Haamspt. tlﬁfaélnf%%%#rlwor%f-‘«}@sﬁf@awe
that U387 cells did not show significant change in AKT

or Pl ﬁ%ﬁallnﬁi/eeél 1§-| §ﬂf§ges\%ﬂ ﬁDa o i';ﬂgé;@ ?ﬁt aﬂﬁh%b%&c Indeé

Thle rfoﬂbl@ﬂtg tabkatwdmaentéssERRg Idegs eabe cited l\é”ﬁba(rMadnmfrt dolerated

di afion. 4910 cells behave
Dosg (f therapeut?c 9ndex of the compmgnds of the present invention in comparison

with Imatinib. Methods employed as per J. Pharmacol. Exp. Ther., (1949), 96: 96-113.

Experimental substance | LDsg (po) EDso (po) MTD Therapeutic*
Mice Mice Mice index -
(mgKg) | (mgKg) | (mgKg) | LDwEDs
Imatinib mesylate 949 12 250 78.9
AN-019 1133 11.5 500 98.5
AN-024 1440 10 500 144

* Leukemic mice (K562)

Example 9 - Glioma Radiation Studies (Figures 22 and 23)

Nude mice were intracranially implanted with 4910 human glioma xenograft cells (1x10°
cells). Ten days after implantation mice were treated with ANO19, AN024 or
temozolomide with or without radiation (5Gy/week). The experiment was terminated at

day 40 post implantation.
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simlar to U87 cells with a decrease in AKT levels in
after ANO24 treatnent and the decrease in AKT | evels

wor®asdseanced after radi ation. In case of 53 1PCTEI2069/005421
no significant observable difference was seen in ERK

AL 08 SRS, SR A PR i

tunndetand tradibtori AloABIRRE tereditibel effettl en warhdrosize redlicion.oMAnimals
but reappeared after, radiation treatnment. In case )

ool B o Sl R S B RS Lo animals

shdigt}g%kﬂgg% seide3 b1 VBB oS e RARThtIdR e EAReht! c5RBR®T with TMZ

treatnent caused a decrease in AKT |evels,.
admimistiativa scaestdaa cledherf tegressiadi it fuomor s 2vith peimabe showing less

di d not..show any significa an und i.r,radi at.e
SRRt e o paes TR bt bakl s Aot PedDAprRiS Showed
no 66édreabiRnestagiaf@eigase i n AKT expression. PDk |evels

were absent in ANO 9 treatnents both with and w t hout

radi ati on. ANO24 treatnent caused decrease in PBk
L evel s af.ter, ragiat]j. e f '
AnsFR BBy M AL QA ST O PR amous
buf’ ditahbeR, wotb eFcefiadefined @hd nof shoFig diftlise @dges as seen in controls or
significantly especially in cell_ treated Wthﬁé\%}l? )
TMsb friatypents, Arif 1 ankraals weagl Paier o froaediation ept@frfye gl 10 animals
re [ t .
We}ﬁ\%&g‘_ﬁ’ tﬁée] ﬁl@%ﬁ%ﬁ% dgh%%%h zréggﬁce S tBmb &I S8EwEX N _tdeﬁﬁ‘&{‘surglcally

olomde treatnments both wth and w thou
respactilile homowds.d not show any significant change in pAKT
of perk levels. Figure 18 illustrates the results of
Western bl ot anal ysis of 4910, 5310 and U87 glionma
ArfhlsSreafad WYRAMRE B aidRE sHeRvell i@ assiiAd a8 ANIRM| theated abfigals and
presence of specified concentrations of AN-024, with
in tiricicase hhthuwith and stithowt, radetion b@fd 0_aniraalk sereccused- v Ityas observed

stydy (Fi.gures 19-21) K562 .l.ucife expressing cells

tha gHer T o ST DEREAT DB e cor ¢ he
m ce were scanned using the xenogeny |VIS inmage
station after ip injections of luciferin

Figure 22 illustrates results obtained from semiquantitative analysis of intracranial
tumours in nude mice after treatment with TMZ, AN024 or AN019 with or without
radiation (5Gly).

Figure 23 shows graphical representations of nude mice showing absence of intracranial

tumours after drug treatment with AN-019, AN-024 and without radiation treatments.

The preparative synthetic and other aspects of the compounds of the present invention

have been illustrated in the following examples

Example 10 - Preparation of Form-I

(3,5-Bis trifluoromethyl)-N-[4-methyl-3-(4-pyridin-3yl-pyrimidin-2ylamino)-phenyl]-
benzamide of formula-I, was prepared as per the step-IV process of Example-3 in

W02006/027795 (US 2007/0232633) as follows:
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does determne inplantations. Drug treatnent was
started as in previous studies day 15 after

w0 ppbaeasat i on. The ani mal s were given treat meneCT/iB2009/005421
day 42, after which drug treatnent was stopped and

al of t
Pre?a{fa‘(lbﬂ o?f B8. lﬁ&hﬁﬁb&n@ﬁb@e&}ggﬁ%’cﬁg?géf)ﬁ%ﬁkﬁn@qf@nmldm -2-

are reg ulations. It was o animal s

yladﬂmal-lﬂmny{l]l—bedzanmk(éhd nortality had occurred on day
34 and 35, as per regulations we were advised to
sacrifice the remaining 8 animls on day 35. Drug

Stdp ratfsS of A AB5-818 GiEofoindiRS)-N-(PhefhyRS indtfophenyl
an slfjfrgl\s/]glI val of animais determoned H%?n rrgaﬂFifsl;1 ttryeat edp enyh)-)-

bensiatideANO24 showed nortal ity on day 38, the dead
animals on further inspection did not reveal spleenic
enl argenent and cause of death was determ ned to be

In fq{dr O'ﬁ’ﬂs’% %rﬁ&gcé, ?t,ﬂcsm tﬁlﬂuM&Qﬁékﬁﬁl Razylcehldriienwhichevasalsehas one of
m the dead ani mal . the 10 animals used 8 aninals
thessiastingi materiglsgrasrenarebaideHP¥S on day 55. Animal s
treated with ANOL9 did not show any nortality and 7 of
the 10 ani mal s showed conpl ete absence of |eukem c
Thionyb thioE dé\iS 1620 g, # Rewl)edanadded] avet amiebiod ldiddnin to a solution of

3, Sebioai g el ARt (LIRS A e BTG Fetoggform (2.
L) %ﬁrol?mf%nﬁ%fa‘fd%' e %&bﬁa{ S WwRWafeH &S RITRR t&thperature for 1 hour.

emc synptons. Figure 19 illustrates the anpunt of
The Usxicésar afsthieyp chbside rwasf rek®&d l]p(y eshdistibhaions wishy chloroform under

A T L

beﬁwy?dchﬁfﬂ&r wa €dolBaNHowh t 13 M%@p@ﬂ&%&t dléﬂiﬂ!vdﬂ&n 400 ml
Drug treatnment was stopped at day 42, ani

chivooformuehl solvtioh of4cuethy-deiterpiipe (82 9&, O Ba i ghiggofm (1.2
L)éyl\%fﬁ%é’?egq? 'SQ% Bﬁﬁrgf Vgﬂ%ugg "ﬁ‘)\ﬁ% & coun %Sga%ﬁ%){eggnbls trifluoro
m&HR A edzd A B bride G CRIBIITBING wak alldid droy wise at -5°C over a period of 60-
75 min. The resulting suspension was stirred for 1 hr at -5°C. The suspension was
distilled to a residual volume of 800 ml and filtered , washed with chilled chloroform
(200ml) and dried in vacuum to give 160.0g of novel (3,5-bis trifluoromethyl)-N-(4-
methyl-3-nitrophenyl)-)-benzamide (68%) as cream colored crystals (98.2% purity by
HPLC) MR-123-130°C.

Step (II): Preparation of (3,5-bis trifluoromethyl)-N-(3-amino-4-methylphenyl)-)-

benzamide

A suspension of novel (3,5-bis trifluoromethyl)-N-(4-methyl-3-nitrophenyl)-benzamide
(160 g, 0.41moles) and stannous chloride (460.8 g, 2.0 moles) in absolute ethanol (850
ml) was heated to reflux temperature for 40 min. The resulting suspension was then
cooled to room temperature and quenched into 5 L of ice cold water. The reaction
mixture pH was adjusted to 8.0 with 43 L of 5% sodium hydroxide solution and

extracted with 2 x 2 L of ethyl acetate. The ethyl acetate layer was washed successively
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indicated. Drug treatnment was wthdrawn on day 42.

ANO24 and ANO19 showed effectiveness after w thdrawal
w@boodnesget reat nent. Imatinib was found to be PCT/1B2009/005421

ineffective. Exanple 8A - Studies on ED n. LD n MID

. ut i G 4l ' t - _
willp Ryt ERERTE o B oI S AHFRE, Dy EUSH IS S distied
comaplételhardafifunl of hexdexwef added te drgresiduks arf filtdred. pTes Bhitred cake
invention in comparjsen with | matinilh. t.hod
wa (rb g Bieh e e 5t CWEoR s o O novela i Fakeyomeisy)-N-G-
amff-4-mbthylp hSarfi 0 9 (98.5%
4 micty e 8252’?’%%@35 Ro3EpaeYelk A Sfls5 9839 (il by HPLC)
MR-+163-d66%hi al |y inplanted with 4910 human gliona
xenograft cells (1x1 06 cells). Ten days after
i nplantation mce were treated with ANO 9, AN024 or
Stdpe AR Prépdutivht Bf 03,30 e forom@dthsl )3 (hayidieekinethiithenyl)-
experi ment was term nated at day 40 post
benzaplidgt ati on. Fromthe results it was observed that
100% of control animals devel oped intracrani al tunours
and radiation alone had very little effect on tunor
A Sisdgpensgionl C tafon(3,bisnmiflsotonesli @ Nwi3t dmihvid-metyiphsiyipweehzamide
reduction jin |j ntracranié@ﬂ turmurélsvvi th. 0 ani nal

OGBGhEh RV SEnER) B TEHeS sEueRi AP fonceniated Nitic

acig E@ﬁﬂgr@ B QGRS Ped(1%4id %) ahN%i AT MR St dyRflarkidb $£517 8, 0.37 mol)

regression in tunor size wth ani mals show ng
in ivass (B i} over aperiatt 0230 ami.alhepresglsing ecactipe madtupa vy stirred at

jn this cas of e 10. ani mal h d,. b I
ref i PBfaR TGl uRDr TP o P e T RO S% M Rg gl under
vadiRtl atd AR HANE WP RRSREE & 8ol ddWnAL! RBendpefiBite.S Dulixture of
the tunours were well defined and not show ng diffuse

18@ g of methagelemd; 180apheIBEsvasraddndzior the seagtion massgngfstiprgd at room
teniﬂ%rqﬁt{e?o% he THE Sl%duéfv%a?srﬁl{e%ﬁ SR sturc&%, %@fled7w81fl ahxture of

methanol and IPE (3 x 50ml) and dried in vacuum at 60° C to give 72g of the nitrate salt

of novel (3,5-bis-trifluoromethyl)-N-(3-guanidino — 4-methylphenyl)-benzamide of the
formula 62% of theory (99.2% purity by HPLC), MR-285-287°C

Step (IV): Preparation of (3,5-bis trifluoromethyl)-N-[4-methyl-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)phenyl]-benzamide(I):

A suspension of (3,5-bis-trifluoromethyl)-N-(3-guanidino-4-methylphenyl)-benzamide
nitrate (70 g, 0.15 mol) in n-butanol (470 ml) under an atmosphere of nitrogen was
treated successively with sodium hydroxide flakes (7.0 g, 0.18 mol) and 3-
dimethylamino-1-pyridin-3-yl-propenone (28.0 g, 0.16mol). The resulting suspension was
heated to reflux temperature for 2 hrs. The reaction mixtures became a homogeneous
deep orange solution and dimethylamine was removed by the distillation of n-butanol.
Reaction mass was cooled down to RT and a mixture of water and chloroform (300 ml +
300 ml) was added and chloroform layer was separated out. The chloroform layer was

washed with water and distilled to a residual volume of 70 ml. Ethyl acetate (350 ml)
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were cured, the animals that showed presence of
tunours showed wel | defined surgically respectable

W 000867 Ani mal s treated with ANOL9 al one shom&r1B2009/005421
tunours simlar to ANO24 treated animals and in this

ca th wth.and w thqu I af | 10 anj -
oGS R DR 0 el R v
wabhHaDWitls bth§l avREite(20050rhl and hyitel €26 ehnl) kdydriel iAZacuum at 60°C.

illustrates results obtained fromsem quantitative
anal ysis of intracranial tunours in nude mce after

dqne t i . 4 i 4 NPT
Yl%lg'd %agt:r(l? nOF(Mé%Pyb)T%\/thﬂg% eégﬁ)sﬁo% S%{)ﬁ i(lggy%lhhp%pynmldm 2
ylan€ipe phand pbénaamidefof theformiilad. showi ng absence of

intracranial tumours after drug treatnment with AN-Q

9, AN-024 and without radiation treatnents. The

Thgg&ﬁg;to%gh V& Sorubet i0btaald 8y NREp-88 NR6Es Olast B@pended in 480ml

nds of the present invention have been
Childrbfestnr adddated to HO-F0C! hhierrgactioarmise svasxatsddo rgom temperature

r.epar at i f Fo 3, 5-Bi .
an e o0l TR 2Ry G- o o) e Bprecad. wgphed yrith Gijproform
23bdlY. PHE () cakB &Y ldhied REBRISIR GOPCT ThEYIcRt Was #Gisns.

prepared as per the step-1V process of Exanple-3 in

M&?@%@@MB?}’("LQS()?/ 0232633) as follows: Preparation
0

(3, 5-bistrifluoromethyl)-N-[4-nethyl-3-(4-pyridin-3-yl
r wi ) i ind :
FIEPVI oA erngfnéé ai&(lg}ﬁ%%n@gf‘%}(ﬁsll spB@R&AHndehdws) that ZPR4y Powder

reparati on of "nove
Diffractibo GKBED) pgttgravhidh subtstaptialdy demiets piarigally.pure sample of form-I

benzam de Jn the first inst 3 DI 11l s
O B b gt Gt B w20 Bl 4 Bgsis o
tabiiAtd el erial s was prepared as foll ows

FIG. 4 shows the DSC thermogram of form-I crystal modification prepared by the process
described in this Example (run from 40.0 — 325°C 10.00°C/min; N, 80 ml/min).

FIG.7 shows crystals of Form-I crystal modification of compound of formula (I)

Example 11 - Preparation of Form-I1

(3,5-Bis trifluoromethyl)-N-[4-methyl-3-(4-pyridin-3yl-pyrimidin-2ylamino)phenyl]-
benzamide of formula I, was prepared as per the process of Example 4 in

W02006/027795 (US 2007/0232633) as follows:

Alternative process for the Preparation of (3,5-bis trifluoromethyl)-N-[4-methyl-3-
(4-pyridin-3-yl-pyrimidin-2-ylamino)-phenyl] — benzamide

In the first instance, 3,5-bis trifluoro methyl benzoyl chloride which was used as one of
the starting material was prepared as follows:

Thionyl chloride (2.04 kg. 17.2mol) was added over a period of 15 min to a solution of
3,5-bis trifluoro methyl benzoic acid (855.0 g, 3.3mol) and D.M.F.(9 ml) in chloroform (9
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Thionyl chloride (576.0 g, 4.8npl) was added over a
period of 15 mn to a solution of 3,5-bis trifluoro
woredobgth9sbenzoi ¢ aci d (Lancaster) (250.0 g, 0. 97eDIB2009005421
ﬁ?lgroforn1(2.5 L) at roomtenperature. The reaction
xture .
0 RSB E R o UBEBL T enl v or o
Thé &xdésst off Hadriydrchidride shieniovkdrby vodestillageucdth chloroform under

pressure. After the end istillati o
reduged PrEPSYE® & 406, Affor the 6o 8¥ H@t%ﬁfﬂ{%}eﬁ%lﬁ ?gséﬁfn%ﬁ%ré”s trifluoro
meﬁl@g b‘ﬁé‘{?ﬂgﬁ ?%I?ggg F}\Irahg c/f&\&gg‘lds)t@viﬂgﬁ rrgérﬂ rtempétstuet SEOdi¥eIvddnin 700 ml
chlérafetonyl - 3-nitroaniline (92.0 g, O Oml) in chloroform

(1.2 L) was cooled to -5C and triethyl am ne (304.8 g,

g&fnn!é was added.QS,S-bis trifluoro nmethyl benzoyl
A CI M dnd 81 110 (5 RGN 2héthyiPEerd B8 -Mppémidine e (0.

over arll_ peri (gd of 60- 75w?n' r@%?y?iggﬂﬂfgnsu? ieo (O73kes

2.63@1)_5;&:1 chlemfdror (9L)hwasagoolgbio, -5Thand agﬁbﬁls?laﬁlev(ggﬁskga 10.2mon)
| St .0 residya 3 i .

ol a7 ARG 8o B8 g ton s

at VRCUB0Rrt Opodeo o7 Ominf Thevehlting,sbsiension was stirred for 1 hr at -5°
trifluoronmethyl)-N

C.rihipipasen 16 B YAl Cand D o s
ored, cryst 0 ' . .
%BF WFTI 3&3%?1@4 éongé;cﬁma ol?H{ %ﬁ %e_c{é%égall‘f?ﬂa@n MomlAdthdsdl Gielded 0.82

eparat i on

Kés | fsbugr eretBigibis Nir{fBicaom etbyB-Nréd-metlyhdrightpyridin-3-yl-pyrimidin-2-
enzan de_ A suspgﬁf'on of novel (3,5-bis
ylampinp)-phonyhidhengamt (b4-nethyl-3-nitropheny|)-benzanide

(160 g, 0.41noles) and stannous chloride (460.8 g, 2.0

nol es) in absolute ethanol (850 m) was heated.to
Tiiefompouhé op fermular kotftginedioy fherpbovmpropess jyasispgpended m SL methanol

suspensi on s then cool to.r i
anguBHEHE (RS SSTPBP Ge L Pobaps AR RaifR ot the same
t t%{auﬁs £ 000 rilitels be6led SloB1PtaMA-ASC Srdhedd aihissomperaiure for
60 minutes. The product was filtered and washed with 0.5L methanol at 40-45°C. The

roxi de solution and
wet cake was dried for 6 hours at 60°C. Yield: 650gms

0]

FIG. 2 of the drawings accompanying this specification shows the X-Ray Powder
Diffraction (XRPD) pattern which substantially depicts a typically pure sample of Form-
1I prepared as per the process disclosed in this Example The 20 values and intensities are

tabulated in Table-2.

FIG. 5 shows the DSC thermogram of form-II crystal modification prepared by the
process described in this Example (run from 30.0 — 350°C 10.00°C/min; N, 80 ml/min).

FIG. 8 shows crystals of Form-II crystal modification of compound of formula (I).

Example 12 - Preparation of Form-III
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extracted wth 2 x 2 L of ethyl acetate. The ethyl
acetate | ayer was washed successivel ywith water and

wheioneomed dried over sodium sul fate. The et hyPCHIBRDGN@®5421
was distilled conpletely and 500 ml of hexane was

é\ad%ggr |t eéfu B? “ﬁ&gﬂﬁj uumh Btégé)%gdm %ﬁ\y&h b%&gg%l‘@%g)_phenyl]'

bel‘mm&iﬂe ( Sf Sohhwslat i fwasowpatd’dyla)s e 3he process of Example 4 in

4- et hyl pheny] ) - nzam de.  (65% as yel |l ow
WEB) AT L ea b p h Ye BRI 3.1 Be0C St ep

(I'11): Preparation of

(3,5-bis-trifluoronethyl)-N(3-guanidi no-4-nethyl pheny
THe)conpenadiof fiemula-Isabsgisakbothe@bove process was suspended in a mixture of

2. G Dimr el (et eyt AP Pooo HPy el s was

mahﬁﬁﬁfea dt BRANARYS érytuya tbh 36.20G@RbteatBéh doldd Foval§itd 25-30°C and
until the pH reaches 2.5 (15. 9_[% and with a solution
)

hels¥ atc@narsamdempqraﬂwe éor @ aunufgs erproguce slumyswag Yurthgs cooled to

e

5% B B opdPreet wilp D BHEbhET ARG e Bot lrEndin 041
acBfodé Yh® he@sd td esthvdi inipetaite Of TheCawmiddedledry wand Eiltencdcandnwashed

and the residue was allowed to cool down to room
witle@pdbragetone . The wetxaakie @as firier § hoyrs #hdPHan¥ieldnyOgme.

m of | PE was added to the reaction nmass and stirred

at roomtenperature for 1 hr. The product was filtered
F1of f3 wtthe Sdia#ings, aceBmpadying tthis asprtificaticn @lﬁovmi‘ttliimr)@Ray Powder

and | PE)L@PX 50m ) and dried in vacuum at 60 Y
Diffpection ¢ ) tp‘agg@ which substaplially depicts a typically purg sample of

3.a-bis-trifl
folp s DL B dpipd B Mhaingle The 20, values and
infeB8tiédar tibulatedin TBLD)., I\/R- 285-287C Step (I1V):

Preparation of (3,5-bis

trifluoromsthyl) N-[ 4- net hyl - 3- (4- pyri di n-3-yl pyrim di

R, VIO T GRELL byyf neEp ool b e

prbgesh délsbﬁ’m:dim this Example (run from 40.0 — 325°C 10.00°C/min; N> 80 mI/min).

FIG. 9 shows crystals of Form-III crystal modification of compound of formula (I).

Example-13 - Preparation of Form-111

(3,5-Bis trifluoromethyl)-N-[4-methyl-3-(4-pyridin-3yl-pyrimidin-2ylamino)-phenyl]-
benzamide of formula I, was prepared as per the process of example-4 in

WO02006/027795 as mentioned in the above example-11.

The compound of formula-I obtained by the above process was suspended in a mixture of
2.5L dimethyl formamide and 4.1L Hexane and heated to 50°C. The reaction mass was
maintained at the same temperature for 30-40 minutes, cooled slowly to 25-3 0°C and held
at the same temperature for 12 hours. The product slurry was further cooled to -5°C,
filtered and washed with 0.8L Hexane. The wet cake was dried for 6 hours at 60°C.
Yield: 400gms; DSC : 248.2(peak).
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nitrate (70 g, 0.15 nol) in n-butanol (470 m ) under

an at nosphere of nitrogen was treated successively
waowdk/16:67 um hydr oxi de flakes (7.0 g, 0.18 nol PCEHIRROB/005421

di met hyl am no- 1| - pyri di n- 3-yl - propenone (28.0 g,

0. 16nol ). The resulting suspension was heated to

reflux tenperature for 2 hrs. The reaction m xtures

becane a homg%!edde@wng@nsﬂllﬁmimﬁl and

.57 oo ek i b PR laminay phens-

be tl&ér SOffoMRlILST I, aRds CBfeBEI‘éﬁoﬁén $30@ne prﬁce@@oofﬂ Exa\ﬁﬁﬁe 4 in

ded and chl oroform | ayéer was separated out.
W@MQWQQHGPM:& Bigetiongdsn V@sibelvje Bkampledder and di st| I | ed
to a residual volunme of 70 m. Ethyl acetate (350
M)I}E/\l/as added to the reaction nass and filtered off
Th¥cbRpSkel d fFBrmit1Ae obfeattydhe abdvd pwcesy\@amd; widell i€t Mytkture of
acetate (2 x 50m ) and ﬁ?er &0 andp dried :mr;i ©°

2.5V adimsthyh org@y@de wmepdL tgplye@ am heged;-, tq,pQ’C. The reaction mass was
maﬁrﬁ:lngle tﬁgg eknéon re{'ﬂfke iy :ﬁ)’ hO nglf’t?g) ¥{)1619§ Qlom o 353 (50@ #hd held

am Nno bénzam
at the ¥pay Itkdnlﬁb‘ratﬁw for! | 2hbureb Tk shtrybyasStoejed! furtherdo eS°€ V\ﬂlﬁﬁred and

suspended in 480m _Chl orof orm and heated to - 550C.
wasted with 08 Lorolnenss Theswelggkewas grpdimothappest égg oy ?C{ér 450gms;

0l further to -5-Q0C. The product was
DS&%&?@B ag(gd washed with Chloroform (250m ). The wet
cake was dried for 6 hours at 60C. The yield was

40gnms. Melting range. - 1 of the
dr awi ngs acconpak3inBiy hows t he

@3, §( 5 an?ﬂfﬁ? ongélfle)g)l’ %@-ﬂ&h&%ﬁ?@%}ﬁ@ﬁt?}ﬂ%yﬁﬁhﬁh -2ylamino)-phenyl]-

atypic pure Sanpl e of
beﬁzamrdé ¢ff dpamda §s waer ptdperqdr esepyr dhsciroesss Ph example -4 in

W ANROS ToR een SRR BT oLBE e tgr am of form &

crystal nodification prepared by the process

The compound of formula-I obtained by the above process was suspended in a mixture of
2.5 Acetic acid and heated to 50°C. The reaction mass was maintained at the same
temperature for 30-40 minutes, cooled slowly to 25-30°C and held at the same
temperature for 96 hours. The product was filtered and washed with 0.4L chilled Acetic
acid . The wet cake was dried for 6 hours at 60°C. Yield: 650gms; DSC : 246.3 (peak).

Example 16 - Preparation of Form-II1

The Form-I prepared by Example-10 (40g)was suspended in a mixture of 120ml! dimethyl
formamide and 200m] acetone and heated to 50°C. The reaction mass was maintained at
the same temperature for 30-40 minutes, cooled slowly to 25-30°C and held at the same
temperature for 60 minutes. The slurry was cooled -5°C, filtered and washed with 40ml
Acetone . The wet cake was suspended in 200ml acetone and heated to reflux
temperature and maintained for 60 minutes at reflux temperature. The slurry was cooled

to 25°C, filtered and washed with 40ml acetone. The wet cake was dried for 6 hours at
60°C. Yield: 25gms; DSC : 247.0 °C (Peak).
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described in this Exanple (run from40.0 - 3250C
10.00C m n; N2 80 nvmin). FIG7 shows crystals of
w0001 0986T yst al nodi fication of conpound of f opPemiBRO¢I(05421
tEx_a]frlpl e 11 -hPreparati on of FormlIl (3,5-Bis
rifluoromethyl)-N[4-methyl-3-(4-pyridin-3yl-pyrim di
n- 2yl am no) phenyl ] - benzam de of fornula I, yvvagy

prepared as perE]thlelﬂ:eBsepafatﬁmaﬂg& IIn
WO2006/ 027795 007

T, PPl PR B0 SaPBIE {1 Lo R paal PBHGR ipa? gmisfge of 1951
du?x%ﬂhg ﬁﬁ@l@)éha '3&5[L4a£@$&y hndBheated to 50°C. The reaction mass was

I n-3-yl -pyrimdin-2-yl am no) - phenyl ] . -
mdumammauehd sarmmeanfperaéurelfnsﬁ%@emln@t% ﬁﬂy repgtionBpss was cooled

sl(gﬁg %{ 28t Sﬁ%réla\égl %?%r\?%%e%&tm% ]saénoe % Efgr (ﬂir_ﬁurﬁ{teslt. Phe product

wafsfﬁl%écﬁﬁmd(v?zas%d kgth OL7L A@tohe. Welse addag
mn to a solution of 3, eb| s trifl Eg};agsﬁfmlmd Bfacetone

angﬁ'lleat@d g;o efliug ;frgg@a@reg Thg sk wasgeglep ta2 ¢ gﬁlegd and washed with
orororm
o-f aeaies i Webea 18 RS Powser 5 lre FaP s psC: 2469

oC T@,@ xcess of thionyl chloride is renmoved by

Stillation with chl orof orm under reduced press
2t 4EDGedAtan thmrmﬁ‘ab@:t” cefers iy S VeTiaNqMOR, anaROUNL O range that

| t
is \rﬁggyeélglgﬂ g’g]tgg\'% f I&%alrﬂli‘c? ‘[é}ﬁglgﬁ a’? )Lfl‘ér’re&a ?é’d | }gegt ieal \Qlﬁatlon that
0 %QQ 1H1terﬁ£lalr§’c[1f8‘s QF Bineb 2§ Alebidur@ninGtal world situations in the organic

5- am no- 2- net hyl phenyl 3- dyl
clrmrmstey l(aborat;kg§calz-w2m1¥dl)ﬂqﬁl(oe %{”Ié(f %frln)lﬁ tﬁ’:’/g%n%c% fifigative

a%i:a&‘é g&%%gg%{nra{xﬁ { n¥ }J e%q]n e éq% r?&be%f tﬂé)pr%§€i’1|t Invéffon that is

uor o nzoyl chloride in
moi R Oy Fhéncwasabelae s alkmppam Gfethatnveﬁtu@ et madified b dhe term

of 60-75 min. The r
aliouihr Fert exagipts, rcg;ltétlgr:;%@i} Rrew Ot gis\gﬁrsicl m‘ﬁlaégﬁ&g&“&? Ef “10to
25),.M wat er and net hanol vacuumto give

It should be noted that, as used in this specification and the appended claims, the
singular forms "a," "an," and "the" include plural referents unless the content clearly
dictates otherwise. Thus, for example, reference to a composition containing "a
compound" includes a mixture of two or more compounds. It should also be noted that
the term “or” is generally employed in its sense including “and/or” unless the content
clearly dictates otherwise.

All publications and patent applications in this specification are indicative of the
level of ordinary skill in the art to which this invention pertains.

The invention has been described with reference to various specific and preferred
embodiments and techniques. However, it should be understood that many variations and

modifications may be made while remaining within the spirit and scope of the invention.
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1.3 kg of wet crude title conmpound which on

recrystallization from nmet hanol
W@200030B6Di S

yi el ded 0.82 Kgs (60%

PCT/IB2009/005421

trifluoronethyl)-N[4-nmethyl-3-(4-pyridin-3-yl-pyrimd

in 5L net

W]'F@L%;I /| am no) - phenyl | - benzami de (1) The conpound of
or mul a- |

obt ai ned by the above process was suspended

hanol

and heated to reflux tenperature.

The

reaction SS S maj pt ai ne t_the e tenpe ure
for 150 46 EprtechRBbIgn & oy Do o Hegihyl-3-4-

pyﬂ@intjﬂi‘l-%yﬁﬁ’fﬁ?ﬁ&@fa&ﬁiﬁo)f-}ﬂ{eﬁ

_bEhFHi8S (forkRi§la By, 0duct was

filtéred and washed 'wt . 5L net hanol at” 40-450C. The
5 wet cake was dried for 6 hours at 60C. Yield: 650gns
FI 2 of,t dr.awi ngs, acco nyi hi s i fication
Shost nak Rag IR BARTRARR, 1 vheish HRFALAT b8 form
had\he YR BRdradéristick:y depicts a typically pure sanple of
Form |1 prepar ed_as per t he process disclosed.in this
Exanpl e ThangdeliThets] ard-vahehagstrons | Ertensitsifo| afed in
Table-2. FIG 5 shows tthe DSC thernogram of formll
crystal npsipd9 cati on prapavetl7 by the| p4ocess descri bed
in this Bxgap]l e (run Triom.&%10 - 350D66.30. 00C/ m|n; N2
80 m /' m nygrEy G 8 Shovs| g36zhal S Of [T g I I crystal
nodi ficatfp J1||8$;4‘ uunpuundzjhgigggpl not=a ~i5§.2 Exampte 12 -
Preparati S—Foerm-HHH 5i-s 40.0 o
trifluoro &ll )-N—[4-rﬁfﬁr4 3-{4 py':?g‘: A-3y—-pyri m di
n- 2yl am n H--@ﬁ?enyl ]- ber>920 of foralla 1 wag
prepared .9 the prock8485f Exanp| 884 in
WO2006/ 02[/T®612as nent i on®d3324 t he abp9e Exanpl e{ 11.
The conpourglszd f or nul a-4.70945ai ned by 14ke above
process wafy spyspended 1iny g3megxt ure of 5215L D net hyl
f or mam de| R A T acet ONgAad Neatedsky STT he
reaction ms as uflLur\uEaLlunmﬁt ,.ut Llc v ES"L’&L? ure
for 30-40 2-2136 eS,—thReh AFUOI 3 g—st-ow _]3'l5U 25--360¢€ and
22.970 3.86869 23.8
23.278 3.81812 51.6
24.000 3.70491 8.7
25.112 3.54329 11.1
25.887 3.43895 3.1
26.500 3.36079 3.3
27.517 3.23887 3.4
29.476 3.02788 6.8
29.857 2.99011 8.6
30.474 2.93102 3.5
32.886 2.72133 3.2
33.559 2.66829 5.0
35.916 2.49836 3.8
39.645 2.27157 4.9
43.061 2.09893 2.6
43.748 2.06753 3.8
44.055 2.05383 3.9.
3. The Form-III crystal form of claim 1, wherein the crystal form has melting
10  point at or above 240 °C.
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10

hel d at the sane tenperature for 60 m nutes. The

product slurry was further cooled to -50C and filtered
wanwomessbed with 0. 8L Acetone . The wet cake WeST/IB2009/005421

suspended in 0.4L acetone and heated to refl ux

t enper at .pIheco r s fil e :

w th 0 4G SPBRLF FEa Tl of Wi 14, WG L KRR Rm s
essehtifi@GQurdi el d: 500gns. FIG 3 of the draw ngs

acconmpanyi ng this specification shows the X-Ray Powder

Diffraction (XRPD) pattern which substantially depicts

a typicaljl re 15@% : I SRAHRSi :

thexior ocg‘s}shegilbbgc? ose Ingnao%lﬁ{]é&ghxgr% nghe géélt\@g?gigherapy, the
methivd dontpeisiigt i es are tabulated in Table 3. FIG 6 shows

br CAEHRE Holng rHBeeks HouR sk form 0L (o i FremethyD-
N-g;&@ihﬂwﬂaQ4:py§8§10§§z1f:pgr§%&%m'ymmma)- rrrxgglﬁ&lﬂémida@rmﬁla D.

ows “crystals of mlll "crysta ification of
conmpound of formula (I). Exanple-13 - Preparation of

Form |11 (3, 5-Bi . .

F11 Bl uor SHEERISERE iy RFrein (s FoymTlh srysgeh fogp hes,thg XRPD
chila@d¥idigsno) - phenyl 1 - benzami de of fornula I, was

prepared as.per the process of '

exanple-4in
W02006/ 027408le &2 Theta] | oetPlpnAngsironhpimensit ¥pl o 11.
The conpound of fornula-1 obtained by the above
process wasosespended ijn4d4di Xt ure of 2295L di net/hyl
f or mam de[ gad; 4. IL Hexangs.gosl 7heat ed | 66.4500C. The
reacti on [g5g7wWas nai niajaigskodl (e $apgot enperdture
for 30-40 1T g5l es: coot e?i'43§63]vvi Yy t0 2 andthel d
at the sapptepperaturg—igt— L2 hoursi— the produgt
sl urr LT3, r PnnlnﬁviL [~NaYa: FiA prnﬂ P
y wa —coo+e ooo—H red—anewashed

with 0. 8L LE¥he The \pé‘-osg’@qo was dgiS @ for 6-Hours
at 60C. Y| 5.860 400gns; |D564851248 2(peald) Fxanple 14 -
Prepar ati ph6.612 Form | | 1| 5.33224 9.5

18.826 4.70995 14.4

19.571 4.53226 52.1

21.302 4.16774 54.0

21.612 4.10861 37.7

22.160 4.00828 3.5

22.970 3.86869 23.8

23.278 3.81812 51.6

24.000 3.70491 8.7

25.112 3.54329 11.1

25.887 3.43895 3.1

26.500 3.36079 33

27.517 3.23887 3.4

29.476 3.02788 6.8

29.857 2.99011 8.6

30.474 2.93102 3.5

32.886 2.72133 3.2

33.559 2.66829 5.0

35.916 2.49836 3.8

39.645 2.27157 4.9

43.061 2.09893 2.6

43.748 2.06753 3.8

44.055 2.05383 3.9.
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(3,5-Bis
trifluoronethyl)-N[4-nmethyl-3-(4-pyridin-3yl-pyrimdi

wo2@ylieassno) - phenyl ] - benzam de of fornula |, BBIB2009/005421
prepared as per the process of Exanple 4 in

e o

exqﬁpten‘eaﬁd viaFoamdeagesd] iforma ofi (BtStbis wifludrdmhethlyljrdl-fayinethyl-3-(4-
rmam de apd 4, 1L, tol.uene and heated to 500C. The
DYH SauDI B RS 2N IRG e (G ogaig Ik enperat ur e
for 30-40 m nutes, cooled slowy to 25-30C and hel d at
the sane tenperature for 12 hours. The slurry was
coolBed f (Tht ipbarmageutk@Ceothpositioredf elnigh Wawherdinahe Fodmgll crystal

ke was dried for 6 hours at 600C.

fr?’roléar gﬂe%%’mafﬂs%e 1¢%46. 7(peak). Exanple 15 -
Prepar at i DAngE [:qhetai T T dlvhilie Bhdstrom | Intensity % L
trlfluo_ronEInyl)-l\l-[4- rhyl=3-(4-py[id n-3yr=pyri m di
-2yl am nedspeeny !~ brmagpE of forawber T e

1 CTTC |JI Cl\allp "l' | ||
W02006/ 027880 a5 ment i ¢nsd®034 s he abb 5Q4ov=rml el 11
The con‘pou&aﬂ)f f or mil 4-19- 999i ned_h 1008 ahove
process wabl.8spended iln7-45%7xt ure of 58251 Acetilc acid

and heat edl3.6815Q0C. The 6.2bkk7i on nmass40@s nmi nt ai ned

at the sanpj.é@nper ature 6.058680- 40 m ned.es, cool ¢d

slowl y to] #Degf0C and hed dsgdf; the saig gt enperatyre for
96 hours. F@glzaro_dua ! 332'2'4terea a19.5wasned Wit h

5 hours. ol TREE o ShI T, PHETSS S (o
Exanpl e 161_9_§Br_epar_afi on 4’15 Znénr m-1-H Tﬁ.; Form-

prepared 1@(7&rml e-_1( 4‘1@7%4\/\nq suspeffed in a
m xture of 206  di met hy4- 1688 mani de aAd7200m et one
and heat ed22.06(6Q0C. The 4.60828 on nms$3Wwas nmi nt ai ned

akl l'\f

at 22.970 3.86869 23.8
23.278 3.81812 51.6
24.000 3.70491 8.7
25.112 3.54329 11.1
25.887 3.43895 3.1
26.500 3.36079 3.3
27.517 3.23887 3.4
29.476 3.02788 6.8
29.857 2.99011 8.6
30.474 2.93102 3.5
32.886 2.72133 3.2
33.559 2.66829 5.0
35.916 2.49836 3.8
39.645 2.27157 4.9
43.061 2.09893 2.6
43.748 2.06753 3.8
44.055 2.05383 3.9.

9. Use of a Form-III crystal form of (3,5-bis trifluoromethyl)-N-{4-methyl-3-
(4-pyridin-3yl-pyrimidin-2ylamino)-phenyl]-benzamide (formula I), wherein the Form-III
crystal form has the XRPD characteristics:
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the sane tenperature for 30-40 m nutes,

cool ed slowy

to 25-300C and held at the sanme tenperature for 60

washed with 40ni Acetone .

in 200m

woreovatiess? The sl urry was cool ed -50C, filteredPertB2009/005421
The wet cake was suspended

AREAITE e T
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yeryson that |i s.opyes fied by
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33.559 2.66829 5.0

35.916 2.49836 3.8

39.645 2.27157 4.9

43.061 2.09893 2.6

43.748 2.06753 3.8

44.055 2.05383 39

for producing an anti-proliferative medicament for treating a tumor disorder.

10. A process for preparing a Form-IIl crystal form of (3,5-bis
triﬂuoromethyl)—N—[4-methy1—3-(4-pyridin—3yl-pyrimidin—2ylamino)—pheny1]-benzamide
(formula I)

the process comprising:
treating the compound of formula I in a Form-I or Form-II crystal form with acetic
acid or a mixture of dimethyl formamide and acetone, hexane, or toluene; and,

subsequently treating the once treated compound with acetic acid, acetone,

hexane, or toluene.
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20". It should be noted that, as used in this
specification and the appended cl ai ns, the singular

wo o00aB098a7 " "an,” and "the" include plural refPCEMB2909/005421
unl ess the content clearly dictates otherw se. Thus,
for exanple, reference to a conposition containing "a
conpound" includes a nmixture of two or nore conpounds.
It dhoul Thalpsacebeofimddindl @, bamptifiegt erm "or" is

general.l y enpl oyed in.it ense including.'and/or” . .
ol deating be ChmptrR oA Totmylp T3 & Pt obf RarH SESallorm with aceti
acRubhd cations and patent applications in this

specification are indicative of the |evel of ordinary

ski Ishbsequantly tegating thewinice treated eomparadiwithhagstie eellns. The

i nvention has been described with reference to various

specific and preferred enbodi nents and techni ques.

Howgyger , The psdtesd 6f dEnurt]ebmbsaisidgt hat nmany vari ations
and nodifications may be nade while renainin? Wi thin .
t he tispiing theaspmpaspg Ofdprmpa IjipaeRemmsh opd oopAT prystal form with a

LAt Rt ek
pyr isdbseqiartlynyeating dieron2y trasted cymphiedyith etonam de

(formula I'). 2. The FormlIIl crystal formof claima1l,
wherein the Form Il crystal form has the XRPD

charact erfati Gss &clﬁﬁ?lf%fﬁ?ﬁkihg?r ystal formof claim
1, wherei'n the crystal form has Relting point at or .
aboueeatidg) tleCGofnpotind ddiormulal] inra/Eom-1 foo hormfll crystahform with a

wherern the.crystal, formis essentiall ure. 5. A
mihen ehotets Enfrngoe st ate SR Need of ©
ant isppelhéffyatdatfg iR Yreatbd BofipdunAdyi@OREanE] NY:

14.  The process of claim 10, comprising:
treating the compound of formula I in a Form-I or Form-II crystal form with a
mixture of dimethyl formamide and toluene; and,

subsequently treating the once treated compound with toluene.

15.  The process of claim 10, wherein the Form-III crystal form has the XRPD

characteristics:
Angle [2-Theta] | d-value Angstrom | Intensity %
5.909 14.94417 24.9
6.491 13.60517 66.4
8.267 10.68690 100.0
11.854 7.45967 58.2
13.181 6.71147 40.0
14.609 6.05866 50.0
15.960 5.54851 5.8
16.612 5.33224 9.5
18.826 4.70995 14.4
19.571 4.53226 52.1
21.302 4.16774 54.0
21.612 4.10861 37.7
22.160 4.00828 3.5
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adm nistering to the subject a FormlI||

of (3,5-bis trifluoronethyl)-

crystal form

woR(4Amsshyl - 3- (4- pyridm 3yl - pyrim di n- 2yl am neQF/Breesdos421
] - benzami de (fornul al). 6. The method of claimb5,
wherein th T T AT e D
char act er,éig%i Théffg\] Pt ﬁSJaﬂ'le %I?élsipg uggé}%lat???un
conpri si ngEa—gharraceu - y—aceeptaple—exetrptent and
o For m | 1 22t ol for i bFIS1% 6 pia [516 P
trifluor o408 ) - l\l-r4-i;§imf}13 (4- |87
pyri dm 3yl 25142 ni di n- 2y 24328) - pheny| 11.benzani de
(formula [125.88. The phar3w®895ti cal cpbposition of
claim7, wWwse n the For3géd7do crystal 38orm has the
XRPD charaﬁge]rj STICST 9.3hkg70fT a FofpylTT crystal
form of (329—)4 StTT Ll%&ﬂ-}:gtgnyl J- N ggmernyt-
(4-pyridi ng,pyrin'id.gg@b muu;-pu' = an de
(formJIal2 wherein—t+ +-HH—erystal—Formhas the
XRPD char A stics: fq 2%3 ucing-ah 35
antiprolif¥-8% ve nedi %@%}331‘ ar trpa?’izng a_tumjr
di sorder .| 3D55A process 2.608%% epari ng5& Form ||
crystal fps3wod (3, 5- bi[s2.49836 3.8
trifiuorofieg pad ) - N-T4- epbyl573- (4- pyr udi n- 3yl - pyrim di
n- 2yl am npjz; 96119ny| I-oenzagegy (for milad) the priocess
conprisin atitng—tt oumnd or motra T ijn a
Form | or 4'8: uryolﬂz'b&%ﬂ. wth (gcgrl cacidjor a
m xture o 44; t hyl fnr:%ﬂﬂ.gu and—acetone—hexane, or
t ol uene; and, subsequent ly treating the once treated

compound with acetic acid,

acet one,

tol uene. 11. The process of cl ai m 10,

t r eai ng A heormehpoystad &fmf @f n(d,&bis iriflupremoethyl)-
glna%ylgrglrn[)g-\/\flenyl]

Formll c

pyridin-3yl-pyrimi

ry

Cet i C.
enzamide

hexane, or

conpri sin
e %\5{4-methyl 3-(4-

ACkSnufg:

17.  The Form-I crystal form of claim 16, wherein the Form-I crystal form has

the XRPD characteristics:
Angle [2-Theta] | d-value Angstrom | Intensity %
6.793 13.00131 13.9
9.823 8.99680 3.9
11.106 7.96069 54.2
13.267 6.66829 48.5
16.386 5.40523 7.0
17.941 494015 11.3
18.997 4.66785 13.0
19.778 4.48530 50,5
21.894 4.05635 100.0
22.396 3.96650 20.5
23.469 3.78750 19.7
24.466 3.63545 32.4
24.939 3.56759 52.6
25.525 3.48695 14.6
26.968 3.30351 10.3
28.777 3.09991 22.0
30.545 2.92436 14.8
33.011 2.71129 11.0.

41



5

10

subsequently treating the once treated conpound wth

acetic acid. 12. The process of claim10,

wo e@ativase’ t he conpound of fornula I

Forml |

naFor

PYI&ﬁhneﬁYh@Vﬂ

crystal

m &V[?&?H?

in a Form?»

conpri si ng:

C'DIB2009/005421

formwith a m xture of dinethyl
formam de and acet one;

once treated conpound wth acetone.
cI B.m 10A (F@ﬁ?ﬁﬂ[ sirpgal forentof NG, ihle tidlvocumethydj-N- - mathyl-3-(4-

rim.| |
lepheulThERzmide
treating the once treated compound with hexane.
The process of claiml10,

and,

yst al

conpri si ng:

¢ Shimte

13. The pr

treati n%
e

cotfpound Toae Hoomellcaystal forma of stamn| 1% rwireseimthe

has i RS Snfadlid

xture of di et hyl

subsequently treating the

ocess of

a mxture
sequently

14.
t he
4l giystal form

formam de and t ol uene;

’3? treating the once treated conpound

Wi th tol UERRgle FAThIAF PaSGRS Arpstrémal HitekGity ¥hefr ei n the
Form Il [cryStal formpas the XRPD characteristics: 16.
A Forml tat—formpiyta - OIS
trifl uor off 05%?,&) N4 .1%55‘23533-(4- ing
pyri di n- 3yt= m-di-n-PY-a o)}—phenyii—benrzani de
(fornul a IXZG% The Eofsd 97r‘r\/ct al F3Pm of clhim 16,
wherein th2.%8% m | crys68106lor m has | 427 XRPD
characterj 54.126: 18. A F6A48381 crystal6f0orm of (3,5-bis
trifluoropetbed )- N[ 4- neiohyé2 3- (4- 10.9
pyri di n- 3y19 pyfimdin- ?ylsangno) - phenyh] 7benzan de
(fornula g7 79— The Fopmokg7 crystal [ 3@pm of c] ai m 18,
wherein t .22 $§'||r| —Ccr 33 9§ or T iTas| {1 XRPD
char act er |-8¥}£s- .

23.230 3.82602 21.9

24.264 3.66523 17.8

24.639 3.61023 8.5

28.460 3.13371 4.8

29.328 3.04290 2.3

30.256 2.95165 4.1

32.746 2.73261 3.5

34,035 2.63201 3.1

35.590 2.52050 1.5

39.660 2.27072 1.9

42.123 2.14346 2.5

44,193 2.04777 1.7

20. A method of preparing compound of formula I:

42



10

15

20. A nethod of preparing conmpound of formula I
:Formul a | Devel opnent code: AN-019 the nethod

W@ eownowssng: providing a conpound of fornmula MWCT/1B2009/005421
3,5-bis trifluoro nethyl benzoyl chl ori de; condensing
4- et hyl - 3-ni tro-ani lfrmew tiTtte conmpound] of fornul a
(I'V) at about O to afotmupl ¢ jn chi or ohydr ocar bon
sol vent with addition BevaomeeitcodesdgbOAd to obtain a

nd of formula ITT, ((3,5-bi S
thqmggpéswaﬁ%ilﬂ%w ) - N- (4- et hyl - 3- ni t r ophenyl ) -
FAAEHhE § cofn gﬁifd ol 8amy 9Lméjtrﬁl‘uof&fn@%?/ﬁbéﬂzb&])chlorlde
st annous hI ori de/ cone. erature

f or catdenting 45methyhBoutro-anitioe withothe lspmipourad Qf)fvpmuhdlw at about

formul a | -his . . .
0 ook ife dhhior R K saoRosoh s iy RN 91 ¢ Hagin Sampgund to
obfain & %Mg@ﬁdn& ﬁ)ﬁﬁulﬁqm’gp @%l?iﬂfflﬁr&ﬂkﬂigﬁw \4 ‘iﬁbﬂ?ﬂ—@eﬁ%phenyl)

cyanam te at reflux temperature in n-bdtanol solven
)-bcnzantiﬂe;l n a conpound of fornula V,

5- str fluoro ani di no
b et PSR for e (I it s oRP dileridelcans G} ot reflux
terfalﬁ’é'rﬁfﬂdfeafoe Yhowt 6.5 to about 1 hour to obtain a compound of formula IV (3,5-bis
di met hi/l am no-| - pyri di n-3-yl propenone in presence of
triffecremathy )@ﬂi(@mnnmrﬁenqhﬂpberw -obazpmidehe conpound of

for mé(')nde{lsﬂlg the compound of formula IV with aqueous cyanamide at reflux

temperature in n-butanol solvent to obtain a compound of formula V, (3,5-bis-
trifluoromethyl)-N-(3-guanidino — 4-methylphenyl)-benzamide;
condensing the compound of formula (V) with 3-dimethylamino-l-pyridin-3-yl-

propenone in presence of base at reflux temperature to obtain the compound of formula

@.
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