NOVEL PHENYLAM NOPYRI M DI NE DERI VATI VES AS | NHI Bl TORS
OF BCR- ABL KI NASE The present invention relates to
woowel0277p4 er medi at es useful for the preparati OPCMN2005/000243
novel phenyl am nopyrim di net derivatives , novel
phenyl am nopyri m di ne derivatives. pharmaceuti cal
NOVELC ORROS.AN I NP YR INTIDANE iDEg IYATE VRO \A6| Tipimsn ybren R RR-RBN NINBSE
derivatives and processes for their preparation . The
invention particularly relates to novel Phenyl
pyri m di ne am ne derivatives of the general formula I
The pre?éq%%ﬂv&?foﬁ%eﬂ?t&shﬁ B%M?erm é(ﬂ.%lfﬁl Ve E?epaﬁatmn ‘of novel
neani ngs Invention al'so provides

phenylaihabpydmdme aldeyxvanvat abnevelal t phehylahdndpyrimidiné derivatives.
def.i ned abqve. Further , the pr enﬁ |,nvent|QR a

| so. .
harmaceitical gRUPESTHOR ceRIGAIRIDE Hhrongye p enylningpyripuding ferivatives and
Eaimpu * " g0

p‘°°esse§?§:’§3{éab§‘§p salts ther eoﬂu&h? he 1 n e?ﬁ?#tg%f&é#g%él plr)%e\}ll }jg dine
amine derivatizresefc thetgenerhl foompladi givenbelowt ai ni ng t he novel

conpounds of the general fornmula |I along with usually

enpl oyed pharnmaceutical ly acceptabl e excepients and a

process for its eparation. The novel conpounds of the
ormul a 1 can e u qu g;,he t herapy of Chronic

ince the I C50 val ues of these
; he range 0.1 to 10.0 nm, these
Nnoye pourtds are potentially useful for the
treatment of M. Background of the invention Phenyl
pyrim di ne am ne derivatives .are known fromthe
patents WD 9509851 , WO 9509853 EP0588762, WD
9509847, WQ 9903854, and EP-B-0-564 409 as effective
conpounds for treatnment of ggunors. For exanple in WO
9509851 conpounds of the general fornmula p are
di scl osed

In the formula the symbols have the following meanings

Series A S_eriesB
X=CH X=N
n=1,2 n=1
R=H, Me |R=H, Me

The invention also provides the pharmaceutica,lly.acceptablé”salts of the formula I as defined -
above. Further , the present invention also provides a process for the preparation of the above
said novel compounds and the pharmaceutically acceptable salts thereof . The invention also
provides a pharmaceutical composition containing the novel compounds of the general formula
I along with usually employed pharmaceutlcally acceptable excepients and a process for its

preparation.



wherein R is a substituted cyclic radical, the cyclic
radi cal being bonded to a ring carbon atomin each
we a®e/020185 bei ng sel ected from phenyl, pyridyl, PCT/IN2005/000243
pyrazinyl, thiazolyl, pyrinddinyl, pyridazinyl and ;
The novél moﬂfpéﬁhdﬁ of tB& tbrinfifx Iséﬁiﬁiel tise@ it the Qﬁer&ﬁ}eof Chronic Myeloid Lelikemia

above-nentioned cyclic radical being selected fromone

(CML). SincarhecIGsp valyes f thepa melaculgs Are inythn gangecf). b40rd90,nm , these novel

+compouide e bbb P e SEBel L. O ol R R

Rs, R6, R7,R8 and Rg are each |ndependently of the ‘

ot hers hydrogen or |ower alkyl that is unsubstituted
Backg""b‘Pgé’%'é‘f VERUPR by nono- or di-lower al kyl anino; ‘and R2

is selected from hal ogen, cyano,

car bamoyl , - (=0 - OR10, -C(=0-R11, -SO2-N(R12)-R13, -
Phenyl pyiiRidine @nihe dedwtives e knayor fror- the petents IWOD 0B, WO 9509853,

Eposss et o JHBREL W g o hE-n B S 5 SR Phhmopncs or

treatmenfoffitMinotdlat i s unsubstituted of " substituted by nono-
or di-lower alkylamno, or a salt of such a conpound
having at |east one salt-formng group.In WO 9509853,

For exanfE RO BR0RY HESRRATHOR, Rl Tl FORUMRMReLT 11

N-phenyl RYritni di neam ne derivative of fornmula |11
Ri erein 4O cﬁfgen hal ogen, | ower al koxy or | ower
—ankyl, H a) (am no- | ower al kyl)-carbanmoyl, b)-
\ N-/ h F=over al kyl ) - car banoyl , c) hydr azi no,
N .
(1)
wherein

R1 is a substituted cyclic radical, the cyclic radical being bonded to a ring-carbon atom in each-
case and being selected from pheﬁyl, pyridyl, pyrazinyl, thiazolyl, pyrimidinyl, pyridazinyl and
imidazolyl, and the substituenfs of the above-nientioned cyclic radical being selected from one or
more of the groups halogen, cyano, carbamoyl -C(=0)-OR3,-C(=0)-R4, -SO2-N(R5)-, -N(R7)-

- R8, -OR9 and fluorine substltuted lower alkyl, ,
wherein R3, R4, Rs,R6, R7,R8 and Rg are each mdependently of the others hydrogen or lower
alkyl that is unsubstituted or substituted by mono- or di-lower alkylamino; and
R2 is selected from halogen, cyano, carbamoyl,-C(=0)-ORI0, -C(=0)-R11, -SO2-N(R12)-R13, - .
N(R14)-R15, -OR16 and fluorine-substituted lower alkyl, wherein RI0, R11, R12, R13, RI4R1S
and R16 are each independently of the others hydrogen or lower alkyl that is unsubstituted or
substituted by mono- or di-lower alkylamino, or a salt of such a compound having at least one
salt-forming group.



d) cycl ohexyl-am no that is unsubstituted or
substituted by amino, e) piperazinyl that is
waor@alstvi ut ed or substituted by am no-I| ower anzy//IN2003/000243
nor pholinyl, or g) lower alkylamino that is
In WO 9309853 tNIpﬁénﬁ -PRimaRhRibe delivativeompbiads af fﬁé'g@ﬁérﬁpformula 11}
cyano, i mdazolyl, guanidyl, am no, |ower
] ared18018$€ldanoyl am no, |ower al kyl am no-car bonyl ani no,
am dino, di-Iower alkylam n-cycl ohexyl, carboxy, |ower
al koxycar bonyl car banoyl ,. N-hydr oxycar banoyl ,
wer al koxy, di hydroxyphosphoryl oxy,
Y, al kanoyl pi perazi nyl ,
| pi|per az prolylam do or by a radical of the
* , ) g(:O) ~NH wherein R is hydrogen,
, benzyl *2hydr oxynet hyl , 1-hydroxy-ethyl,
mer capt o hyl, 2-nmethylthio-ethyl, indol-3-yl-nethyl,
Rt phenyl - net hyl , 4-.hydromphenyl met hyl ,
car banoyl - met hyl , 2-carbanoyl - ei hyl, carboxy-net hyl,
s An N-pReryB2§3ii@inBathine dedivitive obforinula IB-whtaein®A is hydiogen, halogen,
- is I'Himdazaqgl -4-yl-nmethyl, and R is d -C6 al kyl, d
lower alkexy oxilewstialksdn| or i ne, broni ne, i odi ne,
Rijs trifluoronethyl, hydroxy, phenyl, am no, nono(d -C3
al kyl )am no, di (O -C3 al kyl)am no, C2 -C4 al kanoyl,
a) N-(angine-faweralkyl)carbandydxy, car boxy- net hoxy,
et ho ycar xy, sulfanilamdo, N,Ndi-(d -C3
b)N-(hYa‘FWr PR qt]g)%-]cgq%g?l, N- et hyl - pi pera dnyl, ,
\ c)hydraﬁhge“ di nyl, | Himdazol-1-yl, IHtriazol-1-yl,
enzi m dazol - 2- yl, 1-napht hyI cycl opentyl,
d) cycloﬁq:@l—ahmmthgﬂ is bnsubgfitutsd oasub&ﬁttm y#mione of t he

€) Plpem%y?%qg r‘mﬂ(lc%}utﬁhor sug?tm&% byaming- oweg'ésﬁﬁl)’ ‘ gg@) R4,

ﬂmorphoﬁ%q,r NH (CH2)n - - N( R3) R4 CH( CH3) - NH- CHO, -
dbd. N~OH, - CH( CH3) - - NH2,
g) lower. ﬁhgﬂmo ihages;mbsﬁswmg)by morpholmyl hydroxy—lower cylamino, cyano,

imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidind,

di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-
carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-
piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula H2 N--CH(R)--
C(=0)--NH-- wherein R‘is hydrogen, C1 -C4 alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl,
mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-
methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy—ethyl 4-ammo-buty1
3-guanidyl-propyl or R is 1H-1m1dazol-4-yl-methy1 and

R2 is C1 -C6 alkyl, C1 -C3 alkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy, phenyl,
amino, mono(C1 -C3 alkyl)amino, di(C1 -C3 alkyl)amino, C2 -C4 alkanoyl, propen-yloxy,
carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-di-(C1 -C3
alkyDsulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-triazol-1 -yl, 1H-



R4, wherein R3 and R4 are each independently of the
other d -C3 alkyl, RA@ is hydroxy, am no or

wo ndodazobyl, X is oxygen or sulfur, mis 1, 2 B(ET/BYZOO\S/000243
is 2 or 3, R5 is hydrogen, C3a|ky| a -c3

benmmlahi@)zyyl Pﬁép!fthﬂ,%ycfbb@ﬁ{’yp 9,4 diRiityEb rdnfd AAIAIGH helof the
I'H-i mi dazol - 1- mor phol i nyl and R7 is A -C3

fonnulaaq kyI or is phenyl that |s unsubstituted or ™

+—con S YahL ae s oy o (CHRhRARig) Y, (b 0)-
NH--(CPE))heRy@aZﬁﬁm)mM{-n(ﬁiﬂ)ne-N(RB}-m |--\GI-I(®IH3)9NI°D-I-GHGL

CCE )R- Oy LT R S N s b re) ey

R4, whebbih @B%ﬁm dr@¥5h ﬁ&é;%hae'n@l 300 TVMer CV-COHMAZRAB ihydroxy,

. cycl ohexyl-amno th i's unsubstituted or ‘substituted
amino obymidazalyl, Xd§ oxygen paztdﬁyl mti bt2 ¢r3, aris2los 8 R taalwdmgen, C1-C3

tute ni No- r alkyl . f porphalipyl ...or
alky, CF 05 ki, Eftope oy, e of it hororaefel RB Lfijasdor-1-v o
morphomsyl aﬁ@kv RE1 -0 dn@m—lls PHETy] Bati uASib3RtutedGHifleno-substituted by C1
i m dazol y| , guani dy am no, | ower al kanoyl am no,

'-C3 alkyldhalogen ok by gnﬂum;a@tbﬂnw %@ﬁbere%ﬁamlmhe 2r1@1»90@1dmeamme

denvah@éa%%'%lgﬁl @/‘glleghgxyc 26 dg(gr le&\'ogﬁé,gr oxy vverr %ﬁ%t

Rlis di hydroxyphosphoryl oxy, piperaziriyl, |ower
» noy| erazi nyl, fornyl pi perazi nyI , prolylamdo or-
a)N-(aﬂbl?OiOWeJaﬁei)r aglramwé formula H2 N\CH(R)- C(=0) - NH-

~ ad - alkyl, benzyl,
b)N(hhy o?&reret E@ B%?&E%r oxy-et hyl, mercaptonet hyl,
¢) hydraZinogt hyl t hi o- et hyI i ndol - 3-yl -met hyl , phenyl - net hyl ,
d) cyclolAfény S Amino thz% quugEtltu%d or substituted by amino,

e) piperazinyl that is unsubstituted or substituted by amino-lower alkyl,

f) morpholinyl, or - .

g) lower alkylamino that is substltuted by morpholinyl, hydroxy-lower alkylamino, cyano,
imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidino,
di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-
carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-
piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula H2 N--CH(R)--
C(=0)--NH-- wherein R is hydrogen, C1 -C4 alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl,
mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-
methyl, carbamoyl-methyl, ZAcarbalhdyIQethyl, carboxy-mefhyl, 2-carboxy-ethyl, 4-ami1}o-5ufyi; .
3-guanidyl-propyl or R is 1H-imidazol-4-yl-methyl, and - ‘ - - -
R2 is C1 -C6 alkyl, C1 -C3 alkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy, phenyl,
amino, mono(C1 -C3 alkyl)amino, di(C1 -C3 alkyl)amino, C2 -C4 alkanoyl, propen-yloxy, -
carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N-di-(C1 -C3
alkyl)sulfanilamido, N-methyl-piperazinyl, piperidinyl, 1H-imidazol-1-yl, 1H-triazol-1-yl, 1H-



car banoyl - met hyl , 2-car banoyl -et hyl, carboxy-netiiyl,
2-carboxy-ethyl, 4-amno-butyl, 3-guanidyl-propyl or R
WO 300biR77905 dazol - 4-yl -methyl, and - - R2 is O PCBIN2005/000243

al kyl, d -C3 al koxy, chl ors ne, brom ne, iodine,
benmmlda&blﬁi D llf-'iﬁpﬁihyﬂ' cydmh%y_’» 4-Airesiyl-befirfl 0P a raticud 6one 613he i

al kyl ) am no, -C3 alkyl)am no, C2 -4 al kanoyl
formulagyr open- yl oxy, car boxy, car boxy- met hoxy,

et hoxycar bonyl - met hoxy, sulfanilam do, N, N-di-(d -C3

al kyl ) sul fani | anm do, N-nethyl - pi per.azi nyl,-: ‘
-CO2 RDJ-HﬂHF-GJ(*@)"Ri* HN@B332E0)ERE -OH-(EHR)erZN(R3)--RU, —~C(=0)--NH--

o 388 AP on SR o g o

- aAe)-- - =
OH, c@ﬂ% @)- CH3 ﬁ(@g{s R3 (%{)ﬁiﬁm OR4Réherein R3

and R4 are(;(acm)ndwpt(dgam) of NQ’#@&CMC% alkp, @4@a 1§ d;q@y amino or imidazolyl,

X is oxyEcnqr S, R inds B 1t 98 R ibagi 1 oS ati, BF-Eikony
chlorme iw&ﬁmmema loy triﬂuoh!ilﬁethj&lb R6 llilf Hﬂ;(ﬁdaablky-b(l oﬁﬂ@holitryfl and R7 is
roxy, anino,or ni dazol y i S o)
o1 3R ] e el
XY, chlorine, brom ne, iodine or
by tnﬂuo?i)ﬂﬁ%t{hﬂ L ¢ omet y?xje5 L

s | Himdazol-lryl or norpholinyl
and R7 is d -C3 aIkyI or is phenyl that is

e A B L WL

EP05887 2 eidem, US 5,516,775 conpounds of the
] R 1V are disclosed wherein R is
-C3 alkyl, R2 is hydrogen or A -C3

or\d
@ Rer i dyl, 3- pyridyl, 4-pyridyl,
pyridyl, 4-nethy|-3-pyridy|, 2-furyl,

2-furyl, 2,5-dinmethyl-3- furyl, 2-thienyl,
z et hyl - 2-t hi enyl 2 phenoth|a2|nyl
2t-benzof uryl,, hbXIdO-

av)

wherein R1 is hydrogen or C1 -C3 alkyl, R2 is hydrogen or C1 -C3 alkyl R3is 2—pyndyl 3-
~ pyridyl, ‘ '

4-pyridyl, 2-methyl-3-pyridyl, 4-methyl-3-pyridyl, 2-furyl, 5-methyl-2-furyl, 2,5-dimethyl-3-
furyl, 2-thieny, 3-thienyl, S-methyl-2-thienyl, 2-phenothiazinyl, 4-pyrazinyl, 2-benzofuryl, N-
oxido-2-pyridyl, N—oxido-é-pyridyl, N-oxido-4-pyridyl, 1H-indol-2-yl, 1H-indol-3-yl, 1-methyl-
1H-pyrrol-2-yl, 4-quinolinyl, l-methyl-pyﬁdiﬁiUEﬂJJS'ﬁéaiiie, dimethylaminophenyl or N-
acetyl-N-methylaminophenyl, R4 is hydrogen, C1 -C3 alkyl, --CO--CO--0--C2 H5 or N,N-
dimethylaminoethyl, at least one of RS, R6, R7 and R8 is C1 -C6 alkyl, C1 -C3 alkoxy, chloro,
bromo, iodo, trifluoromethyl, hydroxy, phenyl, amind, mono-(C1 -C3 -alkyl)amino, di(C1 -C3
alkyl)amino, C2 -C4 alkanoyl, propenyloxy, carboxy, carboxymethoxy, ethoxycarbonylmethoxy,



2-pyridyl, N-oxido-3-pyridyl, N oxido-4-pyridyl,
| Hindol-2-yl, IHindol-3-yl, 1-nmethyllH pyrrol-2-yl,
wd2@aiopobs i yl, | -mettiyl-pyridiriium4-yliodi dBCT/IN2005/000243
di met hyl am nophenyl or Naceté/l - N-net hyl am nophenyl, R4;
sulfanildnSid ) NI NC&ie0 anﬁslﬁfakﬂdmldom yipipbrazingl, géaendmyl 1H-/

N, Ndi meth Iam noe at | east one of R5,

mdaZOhh-dRQH-’gla@pl-l-@t; llﬂ-lkepmml@zol@&'l,al n@b;hylmbpgntylb B,

[if Xy, phenyl, am no,
dlmethyibQQ%fl f”%f"“dd%? g{iﬁe &g‘%errflb%gfa i(d -C3 al Kyl )am no, C2
--C0O2 R; CHIBHCEROY- J-R, -pNg{)enx*(O)qR, carboxy, carboxymet hoxy,

t hoxycar bon t ho I nj.do Ndi (& -C3
~0(CHR y‘r &t-Rarr %& Mﬂﬁ&)ﬁyT ‘éRa‘sz{ﬂ\lﬁ:H%r Gyt |
C(CHB)J= t og. i mdazol-1-yl, I Htriazol-1-yl,

I

H beni zi mi dazol - 2- yI , 1l-narhthyl, cycl opentyl, 3, 4-
--C(CHa)=MetOryCHBnzC(CH3B)-ANH2 eI+NH~I-CHt2 dB(EQ)f—N’(m?'R,or nmul ae:

~Cr2ym X G Fbhin R 51 kg Ry e gl m s
1,2 or 3C( CH3) =N- O4. C(CH3) N~O~CH3 -C(CH3) - NH2, -NHCH2
=0 -N(R ~R, CH2) m -X~(CH2) m - R O or wherein

nis 2 orf, ixhydragenaChye3 alkyl, §lo¢§ g&wxw chierps lerpmm iodo pr griftyoromethyl,

s el B o P F el o

phenyl v%@ i mdddsmﬁﬂldﬂédlﬂ)y C1 y3 alkylyhalpgel Orltﬁﬂuoraﬂﬂth?l ahd tie dther
or unsubstituted phenyl or, phenyl which i

substitughgs R 5 R 7 ApdcE gyh@rog@ o Rharinagentisalbnacssptable salt thereof.
In EP 0564 36%%8&@5&‘&#@%&@ gﬁﬁlﬁ‘V apdisdibdelent s R5, R6, R7

rog armaceutically acceptabl e
salt thereof. In EP 0564 409 conpounds of the general

formula V are di scl osed Wherein

{ Re
Ri Rg -
R . —H Ra
Rs )
Wherein

R; is pyrazinyl, 1-methyl-1H-pyrrolyl, amino- or amino-lower alkyl-substituted phenyl wherein
. the amino group in each case is free, alkylated or acylated, 1H-indolyl or 1H-Imidazolyl bonded
at a five-membered rmg carbon atom, or unsubstituted or lower a]kyl-substltuted pyridyl bonded
at a ring carbon atom and unsubstituted or substituted at the mtrogen atom by oxygen,

Ry, R3 are each independently of the other hydrogen or lower alkyl, one or two of the radicals Ry,
Rs, Rs, R7 and Rg are each nitro, fluoro-substituted lower alkoxy or a radical of the

formula (Va) |

“NR9)-CEX)-(Y)a-Ryo (Va)



Ri is pyrazinyl, 1-nethyl-IHpyrrolyl, am no- or
am no-| ower al kyl -substituted phenyl wherein the am no
w@e@a2i7es each case is free, al kylated or acyl B BIN2005/000243
| Hindolyl or |HImdazolyl7 bonded at a j Bve-nenbered
Whereik | Ng carbon atom or unsubstituted or | ower
al kyl -substltut ed pyridyl bonded at a ring carbon atom
Ry is hydieaenerdowet alkyk ed or substltut ed at the nitrogen atom

XISOX(g)ﬂHrogen ora%%wer a i’one or ted\}g?o %ilfgzyrlgllgl cal s
Y is oxygén oRhe glep N, and R are each nitro,

. fluoro-substituted | ower al koxy or a radical 0'f the
NisOor 4 Pﬂ‘LIa (Va) -N(R9)-C(=X)-(Y)n - RLO (Va)Wherein RO is
Ry is Qﬂ%&%ﬁﬁ @lichPWing@aliddst 5%aibon Wéins, & &h aloMafie, aromatic-aliphatic,

I-|mno hydroxi m no or O | ower

_cycloalighatig) cmyxah ititaliphatic, ihetersrydieior deterareycicaliphatipradigal.s 0
And the3 rem éiél e m@h@ lRér ﬁ%i g&akg %@t R;ganra %géhc de?@lyqeﬁg% 8{'{118 %ﬁ{ersshydrogen,

ar onma
lower :ﬂk’ﬂ' fat iip himkulsstitgyd | drahuu@hatddc bsal frw R alky]atetleammyoplpq@eramnyl :

het er o-cycli cal i p adl c And ere in
piperidinylgpyea] idinyh or by mqm iaﬁﬁl{ Ef’é’p“é@ gﬂlenﬁed or
~ f r I t
estenﬁegn g’&%}‘?{?’fﬁﬁgbg&g laltéa"%ﬁxgé‘ o?ﬁee Mstérﬁied carboxy, or a salt of

rsu stltute ree or al kylated

such a camipoand hxvingratlestrode, sab-lfqnnnn@lgmyp pyrrolidinyl or by

nor phol i nyl, or |ower al kanoyl, trifluoronethyl, tree,

etherified or esterified hydroxyl, free, alkylated or

a d Wale B : e VI are
in WORSHBE G- 3iyRAnSiniRS GERLoGr OBE Dt Ton
disclosegr oup. hi WD 9509847, N- phenyl -2-pyri m di nean ne

derivative of the general fornula VI are

Ry Ry .
==N
)N
N H

wherein

R1 fs naphthyl, fluorenyl, anthracenyl or a subsﬁtuted cyclic. radical, the cyclic radical being
bonded to a ring carbon atom in eaéh case and being selected from phenyl, pyridyl, 1H-indolyl,
pyrazinyl, thiazolyl, pyrimidinyl, pyridazinyl and imidazolyl, and the substituents of the above-
mentioned phenyl radical being selected from l}ydroxy, halogen, nitro, cyano, unsubstituted or .
halogen-substituted lower alkoxy, from a radlcal 6f formula VIa
C(=0)-(O)m-R3 ‘(V 1a)



di scl osed wherein R is naphthyl, fluorenyl,
ant hracenyl or a substituted cyclic radical, the

wa@ y@bioz779Rdi cal bei ng bonded to a ring carbon BCDIN2005/000243
each case and being selectetd from phenyl, pyridyl, N

\

whemmﬁlh%bgg?laﬁa’ pyrazinyl, thiazolyl, pyrimdinyl, - /
pyridazinyl and imdazolyl, and the substituents Qfc.
R3is hy&h@nabenzyﬁtower@li@a opsmainpHoweraled WhesimHesanine geypas Heg, lower

. hydr oxy,, hal.ogen. nit; Upatc - .

e SN R o e S A PELOLUNEARE V18 wherin

R4 and I{S%@RS _ Héo% i%ﬁepeﬁ&eﬁﬁ)' of th)slmtli%iil hﬁ/dﬂogénMsrameul bras 'bstimt@dso:(hmml ino< orchydroxy-
. is rogen, henzy al kyl or am no-| ower :

subshtutgilpyzprqﬁ%ﬂ;@pmqqaglcghﬁfﬁetﬂgﬁ%ﬁéci s ree, |lower "

__ROD. d.ower al kanoyl ated, from a radical of

SOZN@EWU@%@&':O)-N( RAYR5 (VIb) wherein R4 and R5 are

R6 and Rarbeachdndependently pf thie ofliee hydtogen, fowir aikeyh ovamino-lower alkyl, or

. unsubstituted or am no- or hydroxysubstituted | ower
wherein 5|yl froma radical of formula Vic - SCR- N(R6) R7

Ré.and dﬂbgém#}sfnﬁiﬂé Rl tadfal R0 NI(OHE e N T dny iatfical bEformula
: : ot her

ydrogen, |ower al kyl or am no-lower alkyl, or
VId  wherein R6 and R7 together formthe bival ent radical
D -NEE (CH2) 2-, and frorn 'radical of fornmula Vid
-N(R8)R_9k|%) I d) wherein R8 and R9 are each
RS and Ro€ Bsshdadépendentily bfithewitlive lowenaliyl air kyhlereimr  wherein R8

R8is hy&rgg&/a%rg%ig aﬁqglg{ 5‘? @Imigg-gg}flgﬁqu' @? gylg\?vérc ll%ﬂa?%/ lsdbsg{utédsby
imidazolyl, guanidyl, lower alkylamino-carbonylamino, amidino, di-loweralkylamino-
cyclohexyl, piperazinyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl,
hydroxy, lower alkoxy, dihydroxyphosphoryloxy or by formylpiperazinyl, and the substituents of
the other above-mentioned cyclic radicals being selected from hydroxy, halogen, cyano, amino-
lower alkyl, unsubstituted or halogen—substihxtgd lower alkoxy, phthalimido-substituted lower
alkyl, from a radical of the above-mentioned formulae VIa, m or Vic and from aradical of ~
formula VI '

NRIORI (VI .

~ wherein R10 and R11 are each independently of the other hydrogen or lower alkyl, or wherein
R10 is hydrogen and - . . ‘

R11 is amino or amino-cyclohexyl, or is lower alkyl substituted by amino, lower a]kylamino, di-
lower alkylamino, lower alkanoylamino, imidazolyl, guanidyl, lower alkylamino-carbonylamino,
* amidino, di-lower alkylamino-cyclohexyl, 'piperazinﬁrl, formylpiperazinyl, cafboky, lower
alkoxycarbonyl; carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower alkoxy,
dihydroxyphosphoryloxy or by glycylamido; and

R2 is nitro, fluorine-substituted lower alkoxy or a radical of formula VIII
NR12)-C(=X)-(Y)n-RI3 (VII)



i m dazol yl, guanidyl, |ower alkylamo-carbonyl am no,
am di no, di-Ioweral kyl am nocycl ohexyl, pi perazinyl,
w@ 20060x%795 | ower al koxycar bonyl , car banoyl , PCT/IN2005/000243
N- hydr oxy- car banoyl, hydroxy, |ower al koxy,
wherein di hydr oxyphosphoryl oxy or by fornyl pi perazinyl, and
. .the substituents of the other above-nentioned cyclic
-R12 is hydragenegrdowenalilsel ect ed from hydroxy, hal ogen, cyano,

S i , I ufed h 1S s ed
x s oxo G B KByt ARSAD koo BF OO RE ARy iR
Y is oxygéroonthe grodp DB ifO ohe, adove- ment i oned fornul ae Via, m

m a r.adi of formula VH -N(RIQRII..

. or. V¢ and 0 al . -
RI3 is anp hphat Sicol FRRE R Jordt Sarborn plomisah ah SORA ARG alighatic,

e . g .or . 631i 6r a salt of
eycloalifelfe, Y QRS e RBAIE RS o Meteroy o RPRALE il &,
such a coropeend khking atledst oi¢ saledrminggoum, | ower al kyl ami no,

di | ower al kyl am no, | ower al kanoyl am no, i m dazolyl,

"~ guani dyl, |ower alkylam no-carbonyl am no, am di no,

Furthernfbre | OWPO564409! @i¥closesC)thé Nasey lof Bii@etampounds in the treatment of

- - fornyl pi perazinyl, carboxy, |ower alkoxycarponyl, )
arthemsQi@tPSl&n%}ﬁ, Pﬂtﬁlﬁymi;géﬁ s thednsy yl paige} Pyrimidipe amine

derivatvy LIS RTIRAREY. BNGfarll pGUUSUCURST18Y B fhruga X , o5

tyrosine &inabe® irihibisord/inHcanbéR iRt X) THeYiCho RilBe gafioTedifor Gleeved™ is 38
f@; hydrogen or | ower alkyl, X is oxo, thio, imno,

nano mo ¥ al kyl -i mi no, hydroximno or
Hdower al kyl - hydroxi m no, Y is oxygen or the groupNH i
is"Oor 1, and-

| \_/
N AN o |

)

. AN
In the recent patent WO 0222597 dated 11.09.2001 of Novartis, compounds of the formula (X)

have been disclosed wheréin :



R13 is an aliphatic radical having at |east 5 carbon
atons, or an aromatic, aromaticaliphatic,
waeybozi7pphati c, cycl oah' phatic-aliphatic, hetreDINWOIT/@0243
or heterocyclic-aliphatic nadical, or a salt of such a
conpound havi ng,at | east one salt-form ng group.
Furt her fre EPQ584409 discl oses the. use of said
compounds i ‘— e treatnent of artherosclerosis. The
pat entp WOH03854_descri bes the use of pyridyl
Ri Nm’th’l nee e?i vatives, especially of
/G eeyec(t A ¢ Novartis conpound GGP57148 of the
Rz for agy X , as Ryrosine kinase inhibitors in cancer
tment. The I C50 val ue reported for deevec(tm" is
Ry 38 nano nolars (nn). | X In the recent patent WO
0222597 dated 11.09. 01 of Novartis, conpounds of the
formula (X) have been disclosed wherein :R is
pyrazinyl ;1-nmethyl- 1 H pyprolyi ; am no-or
am no-1l ower al kyl -substit ted phenyl, wherein the

. . . “1s fr, | kyl d.or | at.ed .
i AR RS e A i
inb!gfGti ' "H H{HL Iyl bond
the ammF) ﬁ@#‘g;@g@f %‘ég gét iﬁ&a?g%lgﬁﬁ ofdc ke dON T HLGRIGRE bt 1M LR d&0 )g bonded

pyridyl bonded at a ring carbon
at a five-atentbepstldringneibon atomy emiinsubstitited ot lowerialkylsubstitutgd pysigghbonded

o sing Y SRS G 3 eS8 e ARRRBARRRY Yo im0
are each Bﬁieggﬁlenﬁ? ofthe ofiRr h§dragdnastilewer dlikylf sHerofltld radicals R4, R5, R6, R7

. -N(R9)-C(=X)-(Y)n wherein Rg i s hydrogen or | ower
and R8 ish kgdical %f Rgp

- R10
1 -NRD-CER(X)n-R10 shereimy| kyl - i ni no,

. [ OXIqT] O- I ower al kyl -hydroxi m no, Y is oxygen
Re s PR BMB0ARE 1S 0%or 1 and ROl 5 pheny whi ch
X is oxo} thic} imirehMtlowwdt alityleiymino, hydioxirhine e dower dlkylshytirvinyinoup

Yis oxyggnn;'i ﬂslé igr%%p cI)EH,anniis r(])oo;r 1and

R10 is phenyl which is a) substituted by a radical selected from the group consisting of amino;
mono-or di lower alkylamin ; lower alkanoylamino ; formyl ; lower alkoxy-carbonyl ; and lower
alkyl which is substituted by amino, mono-or di-lower alkylamin or loweralkanoylamino, orb)
substituted by an unsubstituted or substituted radical selected from the group consisting of
beniylamino ; benzoylamino ; pyrrolidinyl ; piperidyl ; pipérazinyl ; piperazinyl-carbonyl ;
morpholinyl ; and lower alkyl substituted by benzylamino, benzoylamino, pyrrolidinyl, piperidyl,
piperazinyl or morpholinyl, the substituents of said substituted radical being selected from the
group consisting of cyano; lower alkyl ; hydroxy-o;am,ino—substituted lower alkyl ;
trifluoromethyl ; ﬁydroxy; lower alkoxy ; lower alkanoyloxy ; amino; mono-or di-lower
alkylamin ; lower alkanoylamino ;“benzéylamino ; carboxy; lower alkdecarbonyl‘ and halogen,
and ¢) optionally-ﬁlrthef substituted by one or more radicals selected from the group consisting
of cyano; lower alkyl ; hydroxy-or aminp-substitlited lower alkyl ; trifluoromethyl ; hydroxy;
lower alkoxy ; lower alkanoyloxy ; amino; mono-or di-lower alkylamin ; lower alkénoylamino ;

benzoylamino ; carboxy; lower alkoxycarbonyl and halogen, with the proviso that RIO is not(4-



nono-or di |ower alkylamn ; |ower al kanoylam no ;

fornyl ; |ower al koxy-carbonyl ; and | ower al kyl which
WO 300s/0bwb3i t ut ed by ami no, nono-or di-I|ower al kmtnmmomoms

| ower al kanoyl am no, or b) dubstituted by an

methyl-pfg §fg'xﬁéiﬁﬁ?héifyl M8 %el &mﬁmﬂlgr@&bﬂa R4ASRb R@, R ahil RS drbieach

onsi’s benzyl amino ; benzoyl am no_;
mdependpﬂyrqﬂthqjcpthgﬂs hyd]pgg@ dpwen allyl ghag is-unsubsifuted or substituted by free or .

alkylatedgﬁlgtgc{, ?){ZI{?F%:HJ Rpg %lpgrrgﬂ ﬁbe%l?chﬁ_?f"dloh@i"ﬁkaﬂlkyl

trifluoronidthyl§ fied) dilydrifiediop @sterifeld ,hydxto&glﬁaz,l atiyllated omylphd aimyno; or free or
the substituents of said iﬁbSt i tyted rad! ntg bein *

esterifiedsatbesy.« arsal of urd afomnoupd Rayiag 3t 5&“6? Tming, gEgup.
al kyl ; hydroxy-or am no-substituted |ower alkyl ;
trifluoronmethyl ; hydroxy; |ower alkoxy ; |ower

It is veryawdiblmyirottmt phenyl ammqmmdoqwnuudmcﬂ/\é'alhgg kpdesrthe above mentioned

catogoied| e sk By VR ATl GE e Uit o5 or BRERSYivl A, and tamor

_ diseases, Sfant b URkbnBds OfRSpeRiallyO Cﬁrdnﬂﬂ'M?élﬁldSQleﬁkélﬂd (cnm)t hsﬂ Acute- -~
group conS| 'sting of cy ano | ower _al kyl ;

.. hydr 0X¥l
Lympholﬂashno Isayemia, uwhere | oﬁmcld Yk gpoplotic mechatgns on are found].

Coﬁequ%&n%{esﬁp%ﬁl g%ﬁ%?emré %Wgﬂ fi O{Agt?%a Et%?fmfe ﬁé% HBlecules falling

within abdfEmeNticHEd Rategoriey dfesmpolsiser al koxycar bonyl and
hal ogen, with the proviso that RIOis

not (4 met hyl - pi perazi nyl)-netiiyl phenyl, and the
i ! '3@1 DA ERRbodE cBfHed directions
Wlththel ndep 'Fwégfe %slaiﬂvg%bt%vﬁgég?rwers R?ogen l'ower al kyl that
and haveifided ap;ﬂimaﬁmﬁw fcuq:amntssbmﬂsfar new abléppldsias avellras fondhe athrQVCd

erazin ridyl, pyrrolidinyl or

processeﬁpﬂﬁ(ﬂrgmgquon OfSKYJ}/\%'\gi E\ﬁﬁ%nol © trifluoronethyl

free, etherified or esterifed hydroxyjfree, alkyl ated

oracyl ated am no; or free or esterified carboxy, or a

salt of such a conpound having at |east one

salt-formng group. It is very well known that phenyl

am no pyrido pyrimdines falling under the above

menti oned categories are found to be very useful for

the treatnent of Bcr-abl positive cancer and tunor

di seases, such as | eukem as [especially Chronic-

Myel oi d Leukemia (CM.) and Acut e-




Lynphobl asti ¢ Leukem a, where especially apoptotic

mechani snms of action are found]. Consequently interest
wan@eaetient i on are being given for devel opi ng POT/EN2063000243

nol ecul es falling within abdve nenti oned categories of

Therefo?® HRURAS objébfive df e PRAYA iBPRIoh iy ﬁss%rwidu indVElienyl amino pyrido
. .continued our R & D in._the above nentioned directions
pyrimidineg of gensral foralagd) dplingd abeye aul theig pharmacemsically agcepiable salts'
- nol ecul es as well as for the inproved processes for :
the preparation of such nol ecul esTherefore , the main
Anothepbbjectivie\of tlaf predent pvesibon isi to\pesstidonoves phenyp amitiodgyridovskimidines

of sencfabyorsuts (D iR bare i 4 BREPAGRCAD aepyable sats which have
ICso val@és apiha ide 83l th30.040t her obj ective of the present

rnventron 1s to provide novel phenyl am no pyrido
pyrim di nes of general formula (T) defined.above and

ir [ tically. bl.e salts which,have . .
et anfils HRARETBE S84 cient! iRGAA 37'4G 5vigk, 4Mif BpeRiicomino pyrido
pyrimidiXies 6f %éﬂé&_l Erofulb (TP r @dahiéic piacRiadutiballySacteptibile valewhithedre useful
~ 7 " phenyl am no pyrido pyrimdines of general formula (T)
for the tegatment f €MIhar naceut i cal |y _accept abl e salts which are

~ useful for the treatnent of CML Still anot her
obj ective of the present invention is to provide a
Still anqiherobjestifeosf thdpregont fraventiowis to providead prodess Ydr therpreparation of novel

pyrido pyrimdines of general formnul a&SI) def | ned )
- pheny] 5BPe RIOQ hBYIImIGHASS il o BEREFR | 9rRNE o DaisicEnad skove and  hir
pharmadetifit rac&lﬂizﬁfetéal‘@ of the present invention is to
ap

provi de armaceutical composition containing the
novel phenyl am no pyrido pyrim di nes of general

rurter | 38 8 Ll Loy R B B BBl ¥ P FRARRR R, compositon
containifif)] B4 n¥Pel Ophchile aRkiRs PHEidod rpyﬁ?ﬁ&ﬁﬁéh of geflerll Ffinflfla YI) and their

process for the preparation o
pharmaceutically acceptable salts useful for the treatment of CML -

Still another objective of the present invention is to provide a process for the preparation of
pharmaceutical composition containipg novel phenyl amino pyrido pyrimidines of general
formula (1) defined above and their pharhaaceutically acceptable salts -

Still another objective of the present invention is to provide novel intermediates useful for the

preparation of novel compounds of the formula I defined above

Yet another objective of the present invention is to provide processes for the preparation of -

novel intermediates useful for the preparation of novel compounds of the formula I defined

above



phar maceuti cal conposition containing novel phenyl

am no pyrido pyrimdines of general formula (T)
waledosoetombove and their pharmaceutical ly acceptEIN205/000243

salts Still another objectilge of the present invention

is to provide novel internediates useful for the

preparati on of novel conpounds of the fornula I

defi ned above Yet another objective of the present

2P S5 REP SR8 o DR GPRAHEF b s

formula@®vel conpounds of the fornula | defined
aboveAccordlneg , the present invention provides
phenyl am no pyrido pyrimdines of general formula (1)
Wherein the symbols have the follow ng meani ngs and
Y@eggptable salts thereof The
"t he above compounds is
to the phenyl / pyridinyl at position
. ) and when two such groups are present,
they are pref@rably bonded at positions 3,5 ( when n =
2) Special preference is given to conpounds of the
general formula (J) wherein R represents nethyl group
yand the trifluoromethyl group is present in position 3
of t he phenyl / pyri di nyl riﬂg (n=l, Series-A, Series-B)
and when two such groups are present, bonding at
position 3,5- is preferred (n=2, Series-A).Very

eXflod O conpounds) of gener al

Wh°m“fm8%%‘?t’°l?f’§‘tﬁ§?°gﬁﬂ"}ﬁﬁ%a&r epr%stsents a net hyl group and

Series At he trit|USgries® hyL grqup is present in position 3 and
pos+ti-onr—3-5-ofthe—phenyl ring (n = land 2, Series-A)

X= CHThe above X‘EI’NI oned cofpounds are new as they have not

——b‘géTT‘r‘e'puq‘Eq—r‘n‘TrTe—r‘rn 1.2 E it erature

R=H,Me R=H,Me

o

and the pharmaceutically acceptable salts thereof

The trifluoro methyl group in the above‘com'pohunds is preferably bonded to the phenyl/pyridinyl
at position 3 ( when n = 1) and when two such groups are present, they are préfefably bonded at
positions 3,5 (whenn=2)

Special preference is given to compounds of the general formula (I) wherein R represents methyl -
group and the tnﬂuoromethyl group is present in posmon 3 of the phenyl/pyndmyl ring (n=1,

 Series-A, Senes—B) and when two such groups are present, bondmg at position 3,5- is preferred
(n=2, Series-A ).



The conpounds of the forrmula (1) form pharmaceutically
acceptable salts. For exanple salts are forned with
WO p6e®2019E aci ds such as hydrochl oric acid, suPE¢TIN2005/000243
acid, phosphoric acid, (orj4with suitable organic ;
Very spéoidl peefifenée {sQivensts! ésmipound@) 65gdnefal efsanvlaql)alicah i R Gepresents a
nmono- (Qr) dicarboxylic acids, such as trifluoro acetic
methyl grepp| and dhe drilueremefybgravii is paeseat gl Bas#ionc3 aed gposition 3,5-of the
- 3 LIy Ckd: eic acid, fumaric acid,
phenylrﬁil%grﬁg}yaﬁrrg?élsgmgg@d, malic acid, tartaric ‘acid citric
acid (or) oxalic acid (or) ‘ami no acids such as

argi n.ne ,(or) lysine, aropatjc carpoxylic, acids,,.such
The abof gie OmbPRGSARe pEANE B I0F boanrepried i i iRt

benzoic acid, salicylic acid aromatic aliphatic

carboxylic acids, such as nicotinic acid aliphatic

The comporndsififhe forawla d)fommpharmachuticelly acdeptable salis.d'oagemple salts are
st R U B BER S 0, AR ARERRRE, o i

suitable P@hiﬂ;@&tlﬁkﬂﬁd (or) sulfvdfy abide fwne:gampge aHpﬂdtilﬁ mo-@fedicarboxylic
. for t t herapeutj c purposes,, gnd those salts are, . .

acids, sugh as Eiibjoso a?e@pé\cﬁeafﬁg e mIpRiene acidnglyerlic asid stciinacid, maleic
. g . i ' . ' f . A6 ,

acid, fufiric 354, IWHERRALIC BEUTAIR IORAEE sBiPERRTER (@ okl acid (on

amino acifls tsheh fomargihiae |(or) lydine, earorhatics parbartydic hewids, sich aebenizoigsacid, 2-

[ bel d i r.ph i cal l -abl [ )
sy S5 e BTSS0S AR, BB e
" such as hic¥RhieYdcid aﬁ%)/%s{t%aﬁﬂfohﬁeacﬁfs i fRMkhand ﬁfonﬂ“ez[cﬁd lQmRaromatic

represents i

en or methyl with trifluoro nethy

sulfonic aaculsllike Hdmexianhple bénzehearidot-tnlmenc sukionic acidspr esents 1 or
2 and x represents Nor Hin the presence of chloro
hydrocarbon sol vent and a base at a tenperature in the

However, dileptaima@éuticalihcbiable hch ki sdlts B uded Br the therapeutic purposes,
internediate nitro trifluoromethyl aroyl am des of the.
and thosesaligarg thexgdpse preferred. - <

According to another embodiment of the invention there is provided a process for the preparation

of novel phenyl amino pyrido pyrimidines of the formula I,
N .

M

where the symbols have the meanings given below and their pharmaceutically acceptable acid

addition salts which comprises -



where R and n have the neani ngs given above(ii)
Reduci ng the resulting novel conpounds of the fornula

W@ Xogp2118s ng a netal ? - acid reduci ng agent atP@I/IN2005/000243
tenperature in the range ofiS0-5sC to yield the novel
internmediate amno trifluoronmethyl aroyl am des of the
formula(XIV) where R & n have the neani ngs given above

() - condensingAueetbylrtynitieanitisepbhadrma @ fornula (X1 V)
wi th-cyanam de (CNNEfe) at a tenperature in the range
of 60 to 95C in the presence of polar solvent and an
i'norgani c acid t(?ﬁNyi eld the novel internediate salts

of guanidino tri arOwer aroyl am des of fornula
(XV) .n where R and e he meani ngs gi ven above and
(iv) condensing the wevel conpounds of the fornmula

(XV) with a conpotind of f&lmula(XVl) in the presence
of a base and at a tenperature in the range of 30 to
40 Deg Cto yield the novel conpounds of general

formula (T) where R ,n , X are as defined above and if

wheftB5 R16stescatMBidioged or it with teflumounetbylciroyl Gilotidesiof the formula

I- into pharmaceutically acceptable salts by

(XIonvent i onal nethods The above defined process is
shown in the Schene | given bel owSchenme | : Step-i:
Step-ii: XIII XIl Xl XIVStep-iii:

/@—« CF) n
| X
coc

(X10)

n represents 1 or 2 and x represents N or H in the presence of chloro hydrocarbon solvent and
abase at a temperature in the range of 30 to 40 Deg C to yield the novel intermediate nitro
trifluoromethyl aroyl amides of the formula (XIII) ‘

OZN NH CFs) n

Do
' 0 ©( XD

where R and n have the meanings given above



XI'V XV Step-iv: XVIAccording to another enbodi nent of

the invention there is provided a process for the
w@e@paeEbi on of novel nitro trifluoronethyl arpgi/IN2005/000243

am des of the fornmula (XDTj6Useful as an internediate ; -
(i) f oRetising tiep agsaltingmovel BeMEdUNAS 6P e Fdrmvila t(NEITf e¥ing h@neltal) acid

whi ch conprises condensi ng 4-mnethyl - 3- nltroanlllne of

t h&edugingagent (@) temperatane irkthe snge o8 Q38 Cripdricld dhe novel intermediate

net, h ar, i des of the

f of mﬁ'foa%fq—ﬁouek@;ggp\ﬂ&g?ﬁ% ﬁk?‘&ﬁo lé%"ém or 2 and x
represents N or Hin the presence of chloro '
hydr ocar bon solvent and a base at a tenperature in. the
{%Pen? Cto yield the novel :
tegntttd ttifluoromethyl aroyl amides of the
I') According to another- enbodi ment of the
nvent iffon ther&ggf’ provi ded a process for the

prepar 8tion of el amno trifluoronethyl aroyl

am des of the formula (XIV) where R & n have the

meanl ngs gi ven above . useful for the preparation of

OB R A il B b oy TR oot &

(XHT) using a netal - acid redu0|ng agent at a
tenperature in the range of 0-50C to yield the novel
conpounds of the fornula XTV According to anot her
enbodi ment of the invention there is provided a
process for the preparation of novel salts of

(i) guanicdndmsingithé¢ compowmtdsydf the frmubn(XI¥3 with éyamunide’(CKWH,) at a

temperature in the range of 60 to 95°C in the presence of polar solvent and an

H2_N

inorganic acid to yield the novel intermediate salts of guanidino trifluoromethyl
aroyl amides of formula (XV)

where R and n have the meanings given above and

@iv) ‘ condensmg the novel compounds of the formula (XV) with a compound of
formula(XVI) in the presence of a base and at a temperature in the range of 30 to 40
Deg C to yield the novel compounds of general formula (I) where R ,n X are as
defined above and if desired converting the novel compounds of the formula I into
_ pharmaceutically acceptable salts by conventional methods

The above defined process is shown in the Scheme I given below



n where R and n have the neani ngs given above useful
as an internediate for the preparation of new
waeeovpoer1es of the formula | which conprises coPOEM2008000243

t he conpounds of the formulla (XIV) with cyanam de
(CNNH2) at a tenperature in the range of 60 to. 95C in
the presence of polar solvent-and an Inorganic acid to
yield the novel internediate of formula (XV) In a
preferred enbodi nent of the invention , the chloro
hydr ocar bon sol vent used in step(i) may be sel ected
from Chl orof orm Methyl ene chloride or ethyl ene
chl oride, preferably chloroform The base used may be
selected fromtriethyl amne , dipropyl am ne or
di i sopropyl am ne preferably triethyl am ne. The
tenperature may be preferably in the range of 30 to 40
- Deg C In another enbodi nent the netal - acid
reduci ng agent used in step (ii) for reducing the
novel conpound of the formula-X p may be selected from
stannous chloride / Coned. HO iron 7 Coned. HO
Zinc- Coned. HC preferably stannous chloride / Coned.
HCl The pol ar solvent used in step(i ) may be sel ected
from n- propanol, isopropanol, ethanol, nbutanol or
their m xtures preferably n-butanol. The base such as
pot assi um hydr oxi de or sodi um hydroxi de , preferably
may be used in step (iv) and the tenperature may be at
the range of 90 - 95 deg C According to yet another
enbodi nent of the preseSéhenivvERti on there is provided
an alternative process fTor the preparation of the

fPds of the general fornula | as defined above
Accordingly the present invention provides a process
for the preparation of conpounds of the

er/[:::?F—-«3F9n
[:::rN /[:::q-—(CFQn — ::]:::]/
COCI s

Xi Step-ii: ), Xl

g

X




general fornula | as defined above which conprises (i)
Prepari ng N-(5-anino-2-nenyl phenyl )”-(3
wq@ eoodpb)792- pyri m di ne am ne of the formula ( XVE)T/IN2005/000243

conventional nethods. (ii) 1€ndensing

N- ( 5- ammo- 2- nenyl phenyl ) - 4- (3-pyridyl)-2”yri m di ne
Step-iiigi ne of the fornula (XVI1) with trifluoro nethyl

aroyl chlorides of the formula (XIT) to yield the

novel conmpounds of general fornmula (T) where [R,n , X

are as defined above] The conpounds of the formula Q

as defined above inhibit Bcr-abl Kinase and are thus ,

as expl ainrgd above , suitable for the treatnment gf

Bcr - abl i

: vergancer and t r di seases,
e m peci al Iy Chroni DI d~L ek
HoN
@ d Agut e~Lynphobl astt+® HgMNkem a, @

popt Qti ¢ mechani sns of action are
I nvention also relates to pharmac®utital conpositions
co?@%ising an affective anount, especially,an anount
ef tive in the prevention or therapy oftone of the
- Step-iv:abovenent i oneddi seases, of the active ingredient
toget her with pharmaceutically acceptable carriers mat

'~ are suitable for topical, enteral, fQgj 9Xanp|e oral or
NH rectal, or par Btaq a%g}nistration, ang may be-
';organicN r ofganic, &mﬂjcwo1iqd d. In addition to
N~ r

eyActyvre ent(s), the p ceutica
‘ i ongyof the present invention may contain one
¢ £ excﬁ%ients or adjuvants_#Se| ection of.

exci pients and the anpunts to y be readily
deternmi neXWby the fornul ation i st based upon
experience and consideration of standard procedures
and reference works in the field.xfg | uents increase
the bul k of a solid pharmaceutical conposition, and
may nmeke a pharnmaceutical dosage form contai i t he
conposition easier for the patient and care biv

N._ NH N X

Z P
\Ir

e N

=

H2

| a -
x AN



handl e. Diluents for solid conpositions include, for

exanple, mcrocrystalline cellulose (e.g. Avicel (R)),
wore@eotizae cel | ul ose, | actose, starch, pregel i pPCTiINGG5/000243

starch, cal cium carbonate, 12al ci um sul fate, sugar

dextrates, dextrin, dextrose, dibasic calcium

phosphate di hydrate, tribasic cal cium phosphat e,

Acdéig o aﬁ%@ﬁ%ﬂbﬁdﬁ@dnb%&he,mﬁﬁﬂﬁ&h&m i8Xprefided a process for the
mal todextrin, mannitol, polynethacr

te
prepatation 9f npyel nitrgwiteromgid jgrayt amslesg thede @@%Im ose,
sodi um chl oride, sorbitol and talc. Solid
phar maceuti cal conpositions that are conpacted |nto a
dosage form such as capsul es may include excipients
whose functions include helping to bind the active

“Ingr edi ent aa%lother exci hg%ether after
“conpressi on Nhor piat'nflceut i cal
conpositions in e acgCl &7 al ginic acid, carbomner

(e.g. carbop ar boxynmet hyl cel | ul ose sodi um
dextrin, eth ceIIqusg gel af(i XfI) guar gum

hydr ogenat ed vegetabl e oil, hydroxyethyl cellul ose,
hydroxypropyl cellulose (e.g. Klucel (R),

sefl A RO T R ol 8 i hormuta 1 which

compﬁkkodextrln met hyl cel | ul ose, polynethacrylates,
povi done (e.g. Kollidon(R), Plasdone(R)),
pregel ati ni zed-starch, sodium al gi nate and starch. The

' Ut Lon A i d pharnmaceuti cal
m#conpglgﬁ%tﬂﬂjmt&% e pgtolfgg? S %jgﬁ&:h may be i ncreased
by the addition of a disintegrant to the conposition.
Di sintegrants include al ginic acid,
car boxynet hyl cel | ul. ose cal ci um carboxynet hyl cel I'ul ose
sodi um (e. g. ACTQN- SoI(F%le Prinmell ose(R)), coll oidal

silicon dioxide, ijiif ose sodi um crospovi done
(e.g. Kollidon(R), P p| isdone(R)), guar gum °
magnesi um al unmi nupys cate, nethyl

cel | ul ose, nlcr00|ystalIlnxlcellulose polacrilin

pot assi um powdered cel |l ul ose, pregel atinized 'starch,
sodi um al gi nate, sodium starch glycolate (e.qg.

Expl otab(R)) and starch. ' * f

S

1

wherein R represents hydrogen or methyl with trifluoro methyl aroyl chlorides of the formula



Gidants can be added to inprove the flowability of a
non- conpacted solid conposition and to inprove the
waewanzwys of dosing. Exci pients that nmay functPONINgS05/000243
glidants include colloidal 28ilicon di xoi de, nagnesi um
trisilicate, powdered cellul ose, starch, talc and
tribasic cal ci um phosphate. When a dosage form such as
a capsule is made by the conpaction of a powdered
conposition, the_conposition is subjected to pressure
-froma punch and dye. Sone excipients and active
i ngredi ents have a tendency to adhere to the surfaces
of the punch and dye, which can cause the product to
have pitting and other surface irregularities.

A
| ubri cant be added to the_ cojmosjtion to reduce
wheiglR BaPRiRPeal @50 AR PR OF RN PERRICE of colfre hudrocarbon
solveiiCandlL 4! PhdeC B! S tdniiferdtiR FPMBGRNGEOSIE S apemegc@ fd Y#8d the novel

. stearate, glyceryl nonostearate, ?chery

intersagdirite nitoduflueremethyliaroykamidesiofithe fasmubs (XMMhy dr ogenat ed

vegetable oil, mneral oil, polyethylene glycol,

sodi um benzoate, sodiumlauryl sulfate, sodium stearyl

fumarate, stearic acid, talc and zinc stearate.

Fl avori ng agents and fl avor enhancers make the dosage

form nor ajable to the patient. Conmmon fl avoring

dtFskihancers for phar maceuti ca

odu may be included in the conposition of
e prgsent invention include maltol, vanillin, ethyl

mentthqy) citric acid, fumaric acid, ethyl
maltol, and tartaric acid. Solid conpositions nay al so
be dyed using any pharnaceutically acceptabl e col orant
to inprove their appearance and/or facilitate patient-

~identification The details of the invention are

Acchtifhyl #4eshdther! GRbJARER 66 (kY HRRntAG %é’\’%r g:t’oﬁ&éﬁ a process for the
provided to illustrate the 1 nvention on and

prepatiatior 6nayel anipodtifudrdmethyl aroylamides efdbie fopmiulan®{IV) he
scope of the inventionExanple - 1

where R & n have the meanings given above .

useful for the preparation of novel compounds of the formula I which comprises



Preparation of (3-trifluoromethyl) -N- [4- nethyl -3-
(4-pyridm 3-yl -pyiimdin-2- ylamno)-

w@b@apbjobenzam de of the forrmula (Q where R rPROT/@E008/@0243
methyl, X represents CH andin=l : Step | : Preparation

reduc tﬁ@\’teﬂov@ﬁcodﬂduﬁliw A8 rkitla OMI) using a metal - acid reducing dgent at
(#-ne
| -3-nitro- phenylf— benzam de of the formul a

a temperaw)re mtbc eange pERHES nyisldibe npivel cxmpepndssdthesfogpuladdV
n=l : In the first instance , 3-trifluoro nethyl
benzoyl chloride which is used as one of the starting

Accofmﬁgrtd) 3dnoth‘ér REfBanRA F thelihvntion théreos)providbdrd B®cess: for ‘the

,. 2.63nol) is added over eriod.of 15 mn-to.
preparau@wﬁmmhsaaﬁ ofguaniding Giflugromasthy] |arq¥£ agides of Eifmula@)o

" g, 0.53mpl) in chloroforn1(1000n1) at room

tenperature. The reaction mxture is heated to refl ux

tenperature for | hour. The excess of thionyl chloride
is renoved by co-distillation with chloroform under

y reduced pressure at 40 C. After the end of the

- distillation, the resulting trifluoro nethyl benzoyl

M chlori%e [ @ted down to room tenperature and

' ' Ny*100 ml chloroform A solution of
hyl §3-ni tgoani Une (49.0 g, 0.32nmol) in chloroform
(600 M) is cooled to -5 Cand triethyl.amne (161.0
g,, 1.59n0l) of is added. Trifl uoronethyl benzoyl
chloride in chloroform prepared as descri bed above is
added drop wise at -5 C over a period of 60-75jnin.
The resulting suspension is stirred for 1 hr at -5 C
The suspension is distilled to a residual vol une of
“mmﬁd® mklan&nk1ﬁbemaummmagh©m=ﬂmw© G hisefub cascén dntefmediate for the

prep: on( g?e% d{?:g?e ofV %C uf]orpmtu?a eh18115 m%rigc];s no}:/c?r{densmg the
compotnd® b e fornilé ()QN)hﬁﬂyb))an&ﬁi&ﬁ(M&I fat & he tdn@pematiu@ in the range

where R represents nethyl, X represents CH and
of 6thtd. 95Y3 44 the preadnse € Ipolar solvgst: mdgan imorganic acid to yield-the novel

intermediate of formula (XV)

HaN

In a preferred embodiment of the invention , the chloro hydrocarbon solvent used in step(i)
may be selected from-Chloroform, Méthylene chloride or ethylene chloride, preferably

chloroform

The base used may be selected from triethyl amine , dipropyl amine or diisopropyl amine

preferably triethyl amine. The temperature may be preferably in the range of 30 to 40 - Deg C

In another embodiment the metal — acid reducing agent used in step (ii) for reducing the novel

compound of the formula-XII may be selected from stannous chloride / Concd. HCl iron7

Concd. HCl, Zinc- Concd. HCI, preferably stannous chloride / Concd. HCI



(98.0% purity by HPLC) MR-162-164C Step H :

Preparation of novel (3- trifluoronethyl)- N (3 -
w@nioao27745 - met hyl - phenyl) - benzam de of thecT/aN2oud/@0243

(XTV) where R represents meehyl, X represents CH and

he ol ko RULRR BRI e Bo SR SERTES B ngropgpa. ol o

butanol (oKthejr miturgs préfetébliphéujanpl epar ed by the process
- described in step | and stannous chloride (297.5 g, .

1.3 nol es) in absol ute ethanol (490 m) is heated to
The base$hétas Qo
suspension IS t coof% g%%ﬁiteéﬁ%ﬁrgl%lg%éayg)edlsedmstep(1v)
P md&eWMmaytbtﬂﬁemﬁgeaf@Oc—cﬂSoﬂe@er The reaction '
m xture P is adjusted to 8.0 with 2.4 L of 5% sodi um
hydr oxi de solution and extracted with 2 x 2 L of

Accordififs iy lyet @fofticleinboditfier o Yhe HERInR iR chBYE therS is\OVRIE an alternative

successively with water ' ‘and brine and dried over
process §gdhe preparpiion ef theigempeungds ofithe genarali formula { as defined above
conpl etely and 500 ml of hexane is added to the
residue and filtered. The filtered cake is dried in
Accordmgy lthﬂpﬁb%etﬁﬁn@éﬁtion 19ovidestd) pfoce@ssOfor @/ preparation of compounds of the
i.fluoronethyl)- N (3-, amno- 4 - nethyl -
general Ijas d E“@F"hﬁ?@m@?srml a (XI'V) where R

O | PR B Btho LRSS S Huth St e of e

Stﬁnnidla(X\FliI)eparatron of - (3-trifluoronethyl)- N
( 3- guani cl no- 4- net hyl - phenyl)) - benzam de of the

formula (XV) where R represents nethyl, X represents
CH and n=l : A suspensjon of (3- trrfluoronethyl) N-
(3-am no- 4- net hyl -

(XI'V) prepared by t rogﬁs)
(60 g, 0.20 nol) i

(4q m) |streated
JuAric acid until the

pH reaches 2.5 (13 ) and -wit h sol ution of cyanam de-

(12.6 g, 0.3 nol) inmqizier ( over a period .of 30
mn. The resulting reaction e is stirred at

{ﬁr;InugigeimlJe(ragturefor 6 hrs. r&%ron mxture is
by conventional methods.
(i) Condensing N—(5-ammo-2-methylphenyl)-4—(3-pyndyl)-z-pynmldme amine of the
formula (XVII) with trifluoro methyl aroyl chlorides of the formula (XII) to yield the
novel compounds of general formula (I) where [R ,n X are as defined above] .
| The compounds of the formula (I) as defined above mh1b1t Ber-abl Kinase and are thus , as
| explained above , suitable for the treatment of Ber-abl positive cancer and tumor diseases, such
as leukemias (especially Chronic Myeloid Leukemia (CML) and Acute Lymphoblastic _
Leukemia, where especially apoptotic mecﬁanisms of action are found)

" The invention also relates to pharmaceutical compositions comprising an affective amount,

especially an amount effective in the prevention or therapy of one of the abovementioned



of f conpletely under vacuum and the residue is allowed

to cool down to roomtenperature. A mxture of 240 ni
wobkooemritamol and 240 ml of IPE is added to theP€EEDI00243

mass and stirred af roomtenperature for 1 hr. The ;

e T Do BB 5 B ot v
smtable\/%ﬁ mﬁi,hzlrﬁ%}ﬁagtfgﬂ eﬂmﬁﬂe 42al dr Gedlzil b paréhtal adinisHatio®fand may be

morgangcsorgqra%nlau zprrhﬂwﬁflln@ﬁéwyn 19 the antive dngradient(s); the pharmaceutical

compos&ﬁfnﬁ’ﬂl‘ the ﬁ%ﬁ%ﬁ@ﬁﬂﬁ?ﬁ?&%ﬁ}lﬁ%&ﬁ%@ ket éﬂsﬁsﬁ%ﬁﬁl@% Selection

of exclﬁidms 2480l Stmepnts| to)use lﬁh)ebelmithlp etefmined by the formulation scientist

based uj t L f | u oy Oggpn%é}%?qﬂnoqf%tangar}ﬁ r(}f:edures and reference works in the field.

yI am no) phenyl] benzami de of the formula (1) where R
represents nethyl, X represents CHandn=l : A

Diluents, iagrenssi dhe obulhu ot e80bé| phasmagegticali cowposition.nynd - mhy make a |

pharmabos 4 Wyl o Bt BB brigBR AR EE o BFang e aiver to

handle. Milubnt3ofoy sblid Itoblpbﬁﬁohs {neRM8] Jor Lixd@iplen iniefotBRiligieScellulose (e.g.
nitrogen is_treated successively wth sodi um-hydroxi de

Avicel(R)) giisrofneceljuloge, ]lqctﬁqyp ;ta@hdpregelmmzed starch, calcium carbonate, calcium

sulfate, é# %W&Q%Q&dé s, bd]ga’éé% %a%cfsfl;hg ﬁ)ﬁlﬂgﬁﬁe acglggﬁ?%, tribasic calcium

phosphatesf |kaslin,e npegmesiune tarboiRatd)r anaghbstume antide)n maliddex€in, mannitol,

polymetfiRBERy (6 RUTPENRGpoBa Dy SIS Brvistad Paftlom, sodium chloride,

sorbitol 3hdafn0l . React i on mass IS cool ed down to RT and a
m xture of water and chloroform (250 m +250 nl) is
added- and chI oroform |l ayer is separated out. The -

ter and.distille

solid 2 RA R Bop Yok pHE G R PmPhcd RS o RS it st 5 tpdles may

include %ﬂdpiéntsowhbsé ﬁﬁl@ﬁbl!ls)ﬁﬁcﬁﬂéshe?@ﬂg fib | vird ek Qf:ﬁvé/\ﬂiﬂ dient and other
suction, the isolated solid is washed with ethy

excipieniy toggther eﬂerxc%me;ﬂ% dBindare for solid plmrmageutigal enmpogitions include
acacia, gﬁ?&’% ?Uor born rgelhﬁ g %o&% %aﬂ)o%&ﬁyl%llulose sodium, dextrin, ethyl
cellulose, gelatin, guar gum, hydrogenated vegetable oil, hydroxyethyl cellulose, hydroxypropyl
cellulose (e.g. Klucel(R)), hydroxypropyl methyl cellulose (e.g. Methocel(R)) liquid glucose,

-I)

'magnesium aluminum silicate, maltodextrin, methylcellulose, polymethacrylates, povidone (e.g.

Kollidon(R), Plasdone(R)), pregelatinized starch, sodium alginate and starch.

The dissolution.rafe of a compacted solid pllarmaceutical composition in the patient's stomach
may be increased by the addition of a disintegrant to the composition. Disintegrants include
alginic acid, carboxymethylcellulose calcium, carboxymethylcellulose sodium (e.g. Ac-Di-
Sol(R), Primellose(R)); colloidal silicon dioxide, croscarmellose sodium, crospovidone (e.g.

Kollidon(R), Polyplasdone(R)), guar gum, magnesium aluminum silicate, methyl cellulose,



[4-methyl -3- j(4-pvridm3-yl-pvrimdin -2 -
yl am no) - phenyl ] - benzam de of the fornmula (1) where R

wo eeesEnt s met hyl, X represents CH and n=l 60B6hae0a5/000243
on theory, as pal e yell ow e#yst aI s. (99. 89%purity by,

microc eDﬁ%f&lle p&»} SCIIIECE%E%% ngg ee d gﬂlﬁk&;g ggqgf'vﬁtl.&lze&) 'starch,

R jae (e ecul ar wei ght
st Bl pthatiggit L EDIMERROURECY, 1

-NH- C = O At 1648 cm Exanple - 2 Al ternative
Ghdantspc%ﬁGo%Sa?iﬁ&f{o @E}ﬁﬁé &E%ﬁadbﬁﬁ% oF F(n%n-u)mnla;&ga SO Bhposithdn and to
mprove)th@ﬂlcma):y pfl@o’s;dlgl lEbﬁpK:ﬁtha méy ﬁlhmdncas drghﬂalJté _in)cludeebhoﬂal silicon
dixoide, pRRE gsiiREls, ROt TSt (e o fibagiiicalcit hosphate.

which i s used as one of the starting material is
prepared as follows . Thionyl chloride ( 2.65kg,
When a3lopagedioym |sgclamdap§ulerls made by dhe edmpstion of a powdered composmon

o B ity B R iERP e Sle B ve
ingredieitS KRV @’tdﬂd&c%r Thadkeaes ﬂfé%ufﬂiééb \Of €hd unlk ahe dyé Qi€ tdhxcause the

t enperature r~l hour. ThVexcess of
product to have pitting and other surface irregularities. A lubricant can be added to the

-

composition to reduce adhesion and ease the release of the product from the dye. Lubricants
include magnesium stearate, calcium stearate, glyceryl monostearate, glyceryl palmitostearate,
hydrogenated castor oil, hydrogenated vegetable oil, mineral oil, polyethylene glycol, sodium

benzoate, sodium lauryl sulfate, sodium stearyl fumarate, stearic acid, talc and zinc stearate.

Flavoring agents and flavor enhancers make the dosage form more palatable to the patient.

Common flavoring agents and flavor enhancers for pharmaceutical products that may be =~

included in the composition of the present invention include maltol, vanillin, ethyl vanillin,
menthol, citric acid, fumaric acid, ethyl maltol, and tartaric acid. .

- Solid compositions may also be dyed using any phafmacéutiCally acceptable colorant to

. improve their appearance and/or facilitate patient identification

The detalls of the mvenuon are prov1ded in the Examples given below which are prov1ded to
illustrate the mventlon only and therefore they should not be construed to limit the scope of the

invention



thionyl chloride is renoved by co-distillation with
chl or of orm under reduced pressure at 40 C. After the
wenpeoot77vhe distillation, the resulting 3-trifPCDIN2005/000243
net hyl benzoyl chloride is28ooled down to room
Examp. rature and dissolved in 600 ni chI oroform A

N- 3- (4~ 3yl idin-2- ylaniiiio)-
_ Preparaf\lfd&&' (% r%rﬁélorome elr‘]Iy zs-met?gl gy (g m2 gy???nmll in-2-y iiio)
phenyl]ébﬂnﬁﬁmtde o thef furmnﬂaa(lo Xwitierd R ﬁiiirwptsamiﬂlybl X riepresents CH and

chloroform (9L) is cooled to -5 C and triethyl am ne
* (1.35kg, 13,3Jnol) is added. Trifl uorenethyl benzoyl

Step 1 %@éhﬂﬁ)ﬂ o¥ mp{softﬂﬂﬁwnsaamqhm-ﬁaﬁﬂ-smo em)-l Kenzamide

op wse at -5 C over peri od of -

of the fcrmllaéX!iﬂ) whgresR appresinds) meﬂlxli erpmsmis CII #id arl 5 C.

TSRS ) o P el 0yl i
matenal(lapfdph:ealadfaitdved in vacuumto give 1 kg of novel
(3-trifluoromethyl) -N- [4- nethyl -3-

(4- pyrldm3 yI pyrimdin-2-_ylam no) - phenyl | - benzamdew -
Thlonyl%iﬂom@ : SOT%H ﬂal) i@ﬁﬁﬂ@d &e‘i‘ aREASESE F5 Al 1\ solufion of

res n and n=l as pale yell ow crystal s
3- trlﬂuéﬁﬁnémldreaaolb yclﬂremo,o g frﬁﬁimolb inchleroform ¢10P¢mbat room temperature

B T O T O A
remove{’gy EF—H&H%%n With ¢aier o@éﬁ?mﬁé?i’@ﬂu@ed &esﬁf@&a()%l(ll Afteo ihe end of the

|str|fluororrethyl) met h

dlstlllat(on, ﬁyrrcsmltmgamﬂuopyme Idhenzoyl o}a,lq;wlie ng)cooﬁagmpmtp room temperature
zam eRrepresents methyl, X represents
. %gﬁalﬂﬁ%nlﬁhgo%mfo Preparation of ngvel (3, g Bi s
A soluﬂidd ot 4184 em?istmﬁéamhﬂ&(w@ gyet 3ol Binndhlsrofopig690 ynt) is cooled to —5°

benzam d wher eR represent , r.epr.esen
C and gty caoaing (16hP &b SPmely ol 5 pdfiede tf%sm@me@i‘-lg Benzoy1 “chloride in
chlorof&r]f:d H:leg ALY ibed %Fv@¥+ adddll AbfRiselat C5P ¢ §vér%€ijén6§ 0PBE-75 min.
of . S artlng rrater|a3|sopre pared as .
The resulting suspension is stirred for 1 hr at -5° C. The suspensmn 1s dlstﬂled to a residual
volume of 800 ml and filtered ,washed with chilled chloroform (250mI) and dried in vacuum to
give 85.0 g of novel (3- trifluoromethyl)- N- (4-methyl-3-nitro-phenyl)-benzamide of the
formula (IV) where R represents methyl, X 'r'epresehts CH and n=1 (83%) as pale yellow crystals

(98.0% purity byAHPLC) MR-162-164°C

Step H : Preparatlon of novel (3- trifluoromethyl)- N- (3 - amino- 4 - methyl phenyl) -
benzamide of the formula (XIV) where R represents methyl X represents CH and n=1 :

A suspension of (3-trifluoromethyl)-N- (4-methyl—3-nitro-phenyl)- benzamide of the formula
(XII) (85 g, 0.26moles) prepared by the process described in step I and stannous chloride (297.5
g, 1.3 moles) in ‘absolute ethanol (490 ml) is heated to reflux temperature for 30 min. The

resulting suspensmn is then cooled to room temperature and quenched into 4 L of ice cold water.



Thi onyl chloride (576.0 g, 4.8npl) is added over a

period of 15 mn to a solution of 3,5 -Bis trifluoro
woredoapb77B®enzoi ¢ aci d (Lancaster) (250.0 g, 0. 9FODIN20031000243

chloroform (2.5 L) at room26enperature. The reaction ;

The reacglél)é tééji%%:sl? ?’r']*lhig %{r}_’euggehﬁg r8e.6 | With AP o[)sg)dfu?ﬁ h&f&l‘&yfde s-orﬁﬁ’l)n and

ri'de’1I's f enove
extractedWithl 25t 2 ) Giteitie avdthts. THY aliylfacetate laydeis wasthod eutcpssbelyuwith water
) _at 00 C After the end of the dls“l}kat Qn, the y ’
and bring aad dri¢cheves sadipmssuliates The pYhael 15 ﬁk‘lﬁc‘l copypicisly gad 5Q0 mi of
resan £ QA e RROTIABAPEANME QR 0350 ol o 9°C 0 v
60.0 g of 9 20lelg(3-wifkibromethylyy X (Drahinord(-Lmethy] -igheoyd banzapide of the
rormta G2 e b v S shne B e w2 (4947 o ey
(98.2%paﬁk5055}omL@imaggeggd¢op wi se at -5C over a period of
60-"75 m n.

The resulting suspension is stirred for 1
hr at -5 C. The suspension is distilled to a residua

| f,.800 .M ' , h it i || |
s, 13 B, R Y2 e -
benzamide of Sformald OBV whereR vepresanitswkedhyl, XNrepresents CH and n=1 :

(4rmet hyl -3-ni tro-phenyl)-)-benzam de(Xpi) where R
represents nethyl, X-represents CH and n=2 (68% as

e 54 AAHENSH A Gt AUty B mid of e ormul
(X1v) pfgpairfadl lby(rjtherptdwés?/\%escﬁbed(iﬁ-smp (ID-(60 iz 0120l mpPeny-Yutinol (400 ml) is
treated. sogRaRLY B COReERrGHich Bt a0k WEddbe P et 2. 5TEHahd with o
soion RIS U B T e S i e g
reaction ofiktord idestifréd @t £flyx témperatutee §1i MheshThe eaction mixtvte is o distilled

is heated to flux,.temperature fqr,.40 min. T,
off complublt e, Ve B PRt AToRet afiopd] desni® Fom' Wiperatore. A,
mixture bEDRE b lof rRetRad] dHE A0 a6l JfIPB ib addedf toi the reotich Wakesnd stirred at
The reaction mxture P11 is adjusted to 8.0 with 4.3 L

room teraperawes Bt by rEher mraduss is Bltered OfF Wi sustions drashedwith agnixture of
methano? aﬂﬂ ﬁfE F3t Q%bmﬁcﬁfd%rf‘ed it ¥cuum at 60° C to give 43.2 g of the nitrate salt of

(3-trifluoromethyl)- N - (3-guahidino-4-methyl—phenyl)) — benzamide of the formula (XV),
where R represents méthyl, X represents CH and n=1 53% of theory (99% area by HPLC) MR-
243-245°C

Step (IV) : Preparation of (3-trifluoromethyl) -N- [4- methyl -3- (4-pyﬁdin—3-yl—pyri1gidin— ,
2- ylamiho)—phenyl]—benzamide of the formula (I) where R represents methyl, X represents
CHandn=1 : ' )

A suspension of nitrate salt of (3-trifluoromethyl)- N- (3-guanidino-4-methyl-phenyl)-
benzamide nitrate prepared by the process described in step (XV) (43 g, 0.11 mol) in n-butanol
(290ml) under an atmosphere of nitrogen is treated successively with sodium hydroxide flakes



ethyl acetate |ayer is washed successively with water
and brine and dried over sodiumsulfate. The ethyl
waec@barm9i s distilled conpletely and 500 m of PeiERE®065/000243
. is added to the residue and7filtered. The filtered !
(6.9 g duKP mal) ohndea-dlmeﬂgtmmm-&tpyﬁdm@tyt-progcwegsl&ﬁ g, 08.11mol). The

novel bS-Bis.trif uoromet
resulting @saﬂ’rﬁsﬁa 13 h&‘m ? Q%%ﬁ%%ﬁ%e he wrection ® becomes 4™
homoge{]&)% Qﬁ@ﬂ“o?aﬂg%t @Bﬁ&ﬂ@!ﬁrﬁm@isa{@ﬁmﬂe& fthé hﬁstﬂlaﬁon of n-
650 as yellow crystals. (98.5% purity

butanol. %acymmassis 95@@31 Joep toHRT andrs apsivge obwvasyr and chloro?onn (250

1250 PSS el A Pl et i

water an@difiifled t6<a rExiduab ?61&1’513@1140@1 B adstate €200nml)dn adﬁed to the reaction
3,5-Bis-trifluoronet

mass anél Siltered 98 withosuotion, Fh@éﬁﬁy}?t?d safichis ayshed 1B efv! acesase (35 5pmD) and
water (2I fS@m@%ﬁQﬂigd QQcuitin at d®ug{ 944189 26 g%’@f“ hbdt! @8- ﬁ"i‘fﬁl?romethyl) -N-

trated ttric acl il the reaches 2

[4-methyi)3-afdepymidi3 eyl-pytimidio n-20F Bd‘c}mmah?hmly(h@nzalgldeooié theygprmula ()
wber | Bt R o5 B! 3 B g s e sllow

crystalsten‘perature for 6 hrs. The reaction mxture is then
distilled off conpletely under vacuum and the residue

(99. 9%spuaityby&éﬂ’lt:6) MB21d23 €0 room tenperature. A nixture
IC ](? n‘i of methanol and 180 ml of IPE is added to
50 'st‘HEs BeD on ness and stirred at room tenperature for

‘ lﬂ_mwgom pMS0cd, Bp: filtered off with suction, washed
a mxture of nethanol and | PE (3 x 50m) and

223(s,3m;7e'&9-928(m1,llﬁﬂh10 #2(s;dH)o give 7Z0 g of the nitrate
sal t.of novel rifluoromethyl) - N -

Analys%3 guani di‘no ((??“ﬁ@?ﬁlsfd phenyl) -benzami de of the

MoleculaPWwsight? (XV) wWaap® R represents nethyl, X represents
CH and n=2 62% of theory (99.2% purity by HPLC),

JR . MR 285-287C St &BRBKC : " preparation of (3,5 - Bis

- trd fl uor onet hyl 1- nethyl - 3 -

NH- C pryrl di n- 3- yl%g%ﬁisﬁ% in- 2- ylamno) - phenyl] -
-NH-beﬂhzam de(l) V\hﬂarkéwcnle'presents met hyl, X represents

Example -2
Alternative process for the Preparation of (3-trifluoromethyl) -N- [4- methyl -3- (4-
pyndm-3-yl—pynm1dm—2— ylammo)-phenyl]-benzamlde of the formula (I) where R

represents methyl, X represents CH and n=1 :

" In the first instance , 3-Trifluoro methyl benzoyl chloride which is used as one of the starting

material is prepared as follows .

Thionyl chloride ( 2.65kg, 3.72mol) is added over a period of 15 min to a solution of



CH and n=2 : A suspension of
(3,5-Bis-trifluoronethyl)-N
w@ 30g02a198i no- 4- met hyl - phenyl ) - benzam de ni t r B B(N2003000243
0.15 nol) in n-butanol (4708m ) under an atnosphere of .
3- tnﬂuurd) mextieyd beszdic ecit €0.84 8k, ek46mel) yndDIM.B@B i) hy clilopoifetmn (9L) at

ak 0.18
room te,gl Fq%%qeh@%g%q rmbsf I}Fa@ﬂ {pireflindiswpeiaiue S lohqyr. Thiejexcess of
’ th10nyl l(‘Eliiohde Té"'&n{o%d' 59 'cBQllé‘ti‘l‘EﬁSﬁ‘ i e GofdBALRAHed f%dﬁgéd ‘:ﬁgérrsesgreaat 40° C

erature for- 2 hrs. The reactlon m xtures
After ﬁl@rmlgefvfe’(bg shsﬂélepom rthe gesudting. 3-tuflucao dnafhyteienyoyd ndhinrides is cooled

V. e di,stil]ati 0 - but anol . Reaction
downtoé@ﬁ:ﬁ% pg?égl %“d‘ém&%‘?ﬁ&&{a@?‘ﬁ? re of water and
chI oroform(SOO m + 300 mM) is added and chl orof orm
ayer .is_separated out. The chloroformlayer is washed

A SOIUWI% Pf\it(Eraminny2 mmetylpheny Dt (3pyriss ]y dopyrimidingramire o the formula

G P o o 5 oA G B
13.37moB isamiied 'Pmﬂdormhbthjrl beredogt ehlpgide 115@hlo)‘ofaﬂﬂ weéaked 25 described
n vacuuym,a

above i 1s( ag:lcg‘d%r@ ‘gns? F‘ -féi ,Si) mp@:psl kp(? %{ min, R sul un%suspgnsgn is stirred
. for 1 hraf=5$7C. "Fﬂe'%u%et 10&Y§d1§ﬁlﬂz‘dﬁb% reéﬂi@ﬂ/&%e of SRS flte reﬁl washed with

benzam de he fornmula | where R represents net

D.M. water apd asthangl @r313aud dried devedunmdd give 1t keof gqvehs(3ptnifhoromethyl)

N- [4- WV&%{%WJC%PQ&W%W%W lixs 243% o? gl’% formula (T)

where R #peedérits matHyl, X represéhtd SH hivd n=11@00%) a§9a1@ %ﬁow'cﬂ}stals (95.0% area
Anal ysis : C25H17 FeNsO Ml ecul ar vveltg
by HPLLRR This produet iscfurther purifiediby zefliming 3 volumes of ethylacetate and

filtering at 40°C [ 0.85 kg, 50.9%] (98.5% purity by HPLC) MR- MR-210-213°C .

Example -3.

Preparation of (3,5 - Bis trifluoromethyl)-N- [4 — methyl - 3 - (4-pyridin-3-yl-pyrimidin-2-
ylamino) - phenyl] - benzamide(I) where R represents methyl, X represents CH and n=2

Step I : Preparation of novel (3,5-Bis trifluoromethyl) - N- (4-methyl-3-nitro-phenyl)-)-
benzamide(XTII) where R represents methyl, X represents CHand n=2:

In the first instance , 3 5 -Bis trifluoro methyl benzoyl chlonde whlch is used as one of the

starting materials is prepared as follows .

Thionyl chloride (576.0 g, 4.8mol) is added over a period of 15 min to a solution of
3,5 -Bis trifluoro methyl benzoic acid (Lancaster) (250.0 g, 0.97mol) in chloroform (2.5 L) at .

room temperature. The reaction mixture is heated to reflux temperature for Thour. The excess of



-NH C= O: At 1651.6 cm 1l Exanple -4 Alternative
process for the Preparation of (3,5 - Bis

wo eoobloeopdet hyl )-N- [4 - nmethyl - 3 - PCT/IN2005/000243
(4-pyridin-3-yl-pyrimdin-29 ylamno) - phenyl] - :

R

After thetiy bf Hﬁldﬂﬁllatm:ill drei eultthg cI8,5-8is ﬁ'liflﬂjom mth;,'tl1 (bénztdyb chloride is
; starting material is ar 0 i
cooled dopm P roRim femperaiuty angy ﬁ@ﬁﬁrfsde in i mlerics rmaAp%\(i'i‘tBHl Qfr4-methyl-

3-mtroa% 6 %CI d&%&%ﬁﬁemgfogg’m? mg ? ]Z)n %fo'll\x/l%dgfo 09 5‘?‘{ I%iﬂi tnethyl amine
(304.8 g¢ BJOmod))‘ affimafided. B, SaBlsrtuﬂummenepihyldtenzwl chiloeide elamlﬂomform is added

dropmsg)gégs‘rs&gl S deat otlcq&}r%ire XI}hg %e for l&gyerdfo;r?%rat—f

C. The si@péﬁbﬁhllb Hﬁbﬂ@@ tovh kkdidiial Qslakrerdn 3004AT aﬂcﬁﬁw&s& VSRS With chilled
at 40.C. After the end of the distillation, the

chloroforma {2000 gnd deiedsinsvacpum te give 160:0rg of pasiel €3:5-Bin riffuogemetbyl) - N-
(-methfiP2LES A SL AR AR ALYTE 8kl TV - FebedQfes CH and -
n=2 (68%)(a5cﬁa?ma;]at?awdafshen¥<g)m)(3(8yr7isgy| ) - % gzri lm')d! ne .
t he fornpula S, 2.64nol) in
(98-2%8111‘1“8&’&1@1@)(5@} 1?%'1%%%1 ed to -5 C gnd ‘triethyl amne
(1.03 kg, 10.2nol) of is added. 3,5-Bis trifluoro

met hyl - benzoyl chloride in chloroformis added drop
Step (Il)i s@reparafiof ofufi%,Sdhpelrﬁ'hxbrmheﬂﬁl)?S N4 1(3-aiitimo-#emethyl-phenyl)-)-

benzam e ORI peRrbisnme v K rempitents GHanii ool

vacuumto give 1.3 kg of wet crude title conpound
which on recrystallization from nethanol vyielded 0.82

A suspensipn ¢fcooyel (3,6Bis trifhergmethyl) Mﬂ@dmﬂlm-mm-plienyl)- baszamide(XTI)
(160 . 047 oSl S P T 8l B3 JHRGRY o mi
heated t6Hefine témﬁera@rec F6ra0-GaithO TR resulGhg@ Isspension is then cooled to room -
temperature and quenched into 5 L of ice cold water. The reaction mixture P is adjusted to 8.0
with 4.3 L of 5% sodium hydroxide.solution and extracted with 2 x 2 L of ethyl acetate. The
ethyl acetate layer is washed successively with water and brine and dried over sodium sulfate.
The ethyl acetate is disﬁlled completely and 500 ml of hexane is added to the.re‘sidue and
| filtered. The filtered cake is dried in vacuum at 60 °C to give 96.0 g of novel (3,5-Bis
triﬂuoromethyl)' - N- (3-amino-4-methyl-phenyl)-)-benzamide(XIV) where R represeﬁts methyl,
X represents CH and n=2 of the formula (V) (65%) as yellow crystals. |

(98.5% purity by HPLC) MR-153- 156°C

Step (111) ¢ Preparation of (3,5-Bis-trifluoromethyl) - N - (3-guanidino - 4 - methyl - phenyl)
-benzamide(XV) where R represents methyl, X represents CH and n=2 :



(99.9% purity by HPLC) MR- 248-250C Exanple -5

Preparation of (2-trifluoronethyl) - N - [4-nethyl -3-
W@ 200p427788 n- 3-yl - pyri m di n- 2- PCT/IN2005/000243

yl am no) - phenyl ] - benzam de30l) where R represents

A suspéﬁ@fombk‘ @3, %Hl@-ﬁﬁﬂ&?ﬁzhor gg'et %la?m.ho-4 I§étﬁ§l ﬂhenyl?rl?e%a[tﬂitdb ?ﬂ) g 0.20

novel
«mol) wmbu@nﬂy(SOQ ml)twdrq@tadrgpq)len):lallb emﬂnmndaenmdted hidfrit ccidutustil the pH

reaches 23 (15%, 8 1t p SRFRE P ottt 151 B3RERAD el B over o

period a’rﬂ(nhhﬁl ﬂ"h‘MTbﬁﬂuﬂgSrdd&ﬁﬂl B8 es Srrdd st rShiak td fﬁfeefdrad hrs. The -

repared as follows : Thionyl chloride (62.4

9
reactlongng(g,wg i then digtilled) oﬁ'\y:@mplgtqbépndpg vaguunbangd ﬂnetrwléue is allowed to cool

down tosl%hﬂloﬂe%e%gf%o tan;:{uré‘ 8f -l % #&E‘?}S@&?ﬁ)ﬁgﬂﬁr cgtghgrl's Ged to the

reactlontmaqs eandtstlrred ?t idom Leeqefatﬁra_rh foi KhilBhel Iﬁ‘o&mf e ﬁﬁﬂ}t&l@% :bﬁf \’viﬂ%d suction,
ess o | ONn (o OI‘I

washed pEaaR AR Sbyretionok SIPE &3 ?éﬁn%mﬁd@ﬁmmﬁmﬁam give

720 g 6191% ‘hﬁ?at@ 5515 D hBval (§9 His-trithiofs lﬁaﬂﬁ? efi@' lamo ? methyl -

distil atlon t he resutlngtrl en

phenyl) ¢ Hheoramide of thedfornawla gXW) witere Banpteseqnemaﬂ:gl & mpthsents CH and n=2

62%“&‘%3%%?- o 18%%’2&&%8&%3% O.S%lmljltl)oinnof:hl orof orm

(120 m ) is cooled to -5 C and triethyl amne (32.2 g,
32nol ) of |s added. Trifluoronethyl benzoyl chloride

Step (IY)n- Breporafion of dﬁ&paBsctrﬁbwmeﬁhwbdﬂ- gozgeethssl -63l e é4tpyridin-3-yl-
poinidf 92 Mo, et 24tha ) b R i ol 3, prprcenes

CH andas2pension is distilled to a residual volume of 150 m
and filtered, washed with chilled chloroformand dried
in vacuumto gi ve 19 0 g of novel (2- trifluoromethyl)

( IROY eﬁ%
A suspfﬂ(lj\érl%l%J gf ( 5 pr esep 5%{‘1@%114%?{3&1 1% ntbenzamlde
. nitrate(70 g, 0.15 mol) in n-butanol (470 ml) -under an atmosphere of nitrogen is 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 is heated to reflux temperature for 2

hrs. The reaction mixtures becomes a homogeneous deep orange solution and dimethylamine is
removed by the distillation of n-butanol. Réaction mass is cooled down toi RT and a mixture of
water and chloroform (300 ml + 300 ml) is added and chloroform layer is separated out. The
chloroform layer is washed with water and distilled to a residual volume of 70 ml. Ethyl acetate
(350 ml) is added to the reaction mass and ﬁltered off with suction, the 1solated sohd is washed
with ethyl acetate (2 x 50ml) and water (2 x 50 ml) and dried in vacuum at 60° C. Yield : 48.0 g
of (3,5 - Bis trifluoromethyl)-N- [4 —~ methyl - 3 - (4-pyridin-3-yl-pyrimidin-2- ylamino) -
phenyl] — benzamide of the formula I where R represents methyl, X represents CH and n=2 62%
based on theory; as pale yellow crystals. (99.9% purity by HPLC)

MR-248-250°C, ICso— 0.7 nms (Fig - 2)

'H—NMR (400 MHz, DMSO-dg, 5) :



CH and n=l (92% as pale yellow crystals (97.50%
purity by HPLC) MR-120-130C Step H : Preparation of
wmonwel0271725 - trifluoromethyl N (3 - am no- 4 -POEIN2GOS/000243
phenyl) ) - benzami de of tBe formula (XTV)where R
2.24(s, SHp1. 22528 Ak 1 2H);, 106 (s AE®sent s CH and n=l : A
. suspensi on of 25-81{ rj oromet hyl ) - N
Analysis( g net hy & 3- ni Pl )- benzami de of the formul a
-Moleculdr¥Riight (19: 9. OsPp@nol es) prepared by the process
described in step | and stannous chloride (59.5 g,
IR 0.26 noles) in fsat e ethanol (100 m) is heated to
_reflux tepperat f,or -BO min. The resulting
'm’c_s(gspensi oh is ?%ﬁsgocgfed to roomtenperature and
-NH- C=apienched jnto At L63rf.6cme cold water. The reaction
m xture PHis adjusted to 8.0 with 0.5 L of 5% sodi um
hydr oxi de solution and extracted with 2 x 0.5 L of
ethyl acetate. The ethyl acetate |layer is washed
successively with water and brine and dried over
sodi um sul fate. The et [Bdangpletate is distilled
- completely and 100 m of hexane is added the residue
and filtered. The filtered cake is dried in vacuum at

Aitemat?s% Bfoces ﬁh‘}ﬁ? Pephrdtioh of O(SS5 - Bis fﬂﬂtﬁdl’dﬁfeﬁfﬂ}w lt[ah g‘mé\t’hyl -3-

- am no- nmet hyl - phenyl) - benzam de o

(4-pyridins3-yhpyrigidivy2-gyaminoX - phenyl} e henzamidedf) where Biepresemts methyl,
CH nzl _(£83% as yellow crystal s(98.4% purity by
Xrepreﬁ%%;ﬂﬁﬁ-afz_g- 135C Step m: Preparation of
(2-trifluoronethyl) -N - (3-guanidino-4-nethyl-phenyl)
' - benzam de of the fornmula (XV).where R represents
In the fipp dnpjance,)d, cBisetifnozo agthy bepzqyl chlgride s pbidy isused as one of the
startin kRt gl%?d% -\ (3-am no-4-net hyl - phenyl ) -
& éﬁéaglrlr{% 0 e Havrsr'ml a (XPT) prepared by the process
described in step (H (14 g, 0.047 nolj in tfbutanol

oiony GHORT bk 5 SR b 3 L SRR SRS
3,5 -Bis ﬁf@etd%tﬁﬂ &fnz(lim 3@&@8@&0(& 33nipl) dIPMPIQ ndIPin'\@AGofdem (9 L) at

ver a period of 10 mn. ThHe resulting reaction
room tempiextture 1 iesreadtionrmaikture i lefatedxtorrefiye tetpgragure dor hogr.firhs excess of
thionyl cm%dé ?sar%}ﬂoggd g]y )((:E)ycfisﬁiﬂaﬁortl Qvei‘t% C o%f'olnln%%der reduced pressure at 40° C.
After the end of the distillation, the résulﬁng 3,5-Bis trifluoro methyl benzoyl chloride is

cooled down to room temperatﬁre and dissolved in 700 ml chloroform.

A solution of N-(5-amino-2-methylphenyl)-(3-pyridyl)-2-pyrimidine amine of the formula -
" (XVII) (0.73kes, 2.64mol) in chloroform (9L) is cooled to —3° C and triethyl amine '
(1.03 kg, 10.2mol) of is added. 3,5-Bis trifluoro methyl benzoyl chloride in chloroform is added
drop wise at —5° C over a period of 60-75 min. The resulting suspension is stirred for 1 hr at -5°
C. The sﬁspension is filtered, washed with D.M. water and miethanol vacuum to give 1.3 kg of

wet crudé title compound which on recrystallization from methanol yielded 0.82 kgs (60%) of



of f conpletely under vacuum and the residue is allowed

to cool down to roomtenperature. A mxture of 50 m
wobtooemritamol and 50 ml of IPE is added to the PERIN20GI000243

mass and stirred at roomteaperature for 1 hr. The '

(3,5 - By tiflu6ioniethyl)-NL ff £ Ghedltyl - i 1 E(ﬂ(@ﬁg]ﬂz g r#-samﬁiaﬁﬂzs%&i&) - phenyl] -

m xture of nethanol and IP and dried in .

benzamiged), whergtR Bpresents methyb Brepresents Chhandn2rastcecasnealonsfl crystals
) 0 k4 . t | 0, N = .
(99'9&%98{1§n%#§2%ﬁ%¥ﬁ%5p-%henyI ) -benzam de of the

formula (XV), where R represents nethyl, X represents

CH and n=l 52%of theory . (99.1% purity by HPLC)

MR- 160- 165CStep (TV) : Preparation of

(2-trifluoronethyl) - N-Ekg,-npfga_ghyl - 3-

(4-pyridm3-yl-pyrimdin- 2-

yl am no) - phenyl ] - benzam de of the fornmula (T) where R

. hyl =

Preparargﬁrg)g) 2{% ?(;r heplgé r_g a te S-gfi-fgeﬁfﬁ n(_j:‘n_ (4-pyédin—3—yl—pyrimidin-2-
ylamino)-pheiy¥HbefiRadide D Wherd ReFeprésentsinéthyf, XpPeRh Y M and n=1 :

enzam de nitrate prepared by the process described in
step (XV) (8.6 g, 0.02 nol) in n-butanol (60m ) under

s 1 AN ol BSOS SRR b M-
benzamitlecifithé forimila XTHPpwherdi R répresents meflN0 eepirésents CH and n=1 :’

0.02nol ). The resulting suspension is heated to reflux
tenperature for 2 hrs. The reaction m xture becones a

In the i G50 Ul i 05 startin
o AR WNRE T DR b STl TR AEEHER e stating
material ipprepared aofollewscdown to RT and a mixture of water and
. | Qr of Qr. 50 m.+50 i s adde d chl orof orm | ayer
Thiony! {08424 % §-5imoD 3 pddidivst o Pion pELSm t ARLNGB O ¢
2- triftu¥t BEthFINBerbit dcid eAlldkieh)P (2085 kd0ab6M8H) YA RhRofbfn (200mI) at room
Ethyl acetate (40 ml) i's added to thé reaction ss T
temperatyred Thie| reeqtion mpitureiis heated t toorefliix Hempetatuze 6t kbbund The eXcess of
. ' t te (.2 %10 an er. (2 x 10
oo T Ve A o Sy e i i .
After thoeuélof (- distilfation) theeésalting trifluodo4methyl benzoyl chloride is cooled down
to room temperature and dissolved in 100 ml chloroform. A solution of 4-methyl-3-nitroaniline
(9.80 g, 0.06mol) in chloroform (120 mi) is cooled to —5° C and triethyl amine (32.2 g, 0.32mol)
of is added. Trifluoromethyl benzoyl chloride in chloroform prepared as described above is |
added drop wise at —5° C over a period of 30-45 min. The resulting suspension is stirred for 1 hr
at —5° C. The suspension is distilled to a residual volume of 150 ml and filtered, washed with
chilled chioroform and dried in vacuum to give 19.0 g of novel (2-trifluoromethyl) -N - (4-
methyl-3-nitro-phenyl)-benzamide of the formula (XIII) where R represents methyl, X representé
CH and n=1 (92%) as pale yellow crystals (97.50% purity by HPLC) MR-120-130°C

Stgp II: Prepaxfatidn of novel (2 - trifluoromethyl N- (3 - amino- 4 - methyl - phenyl) ) -
benzamide of the.formula (XIV)where R represents methyl, X represents CH and n=1 :



met hyl -3- (4-pyridm3-yl-pyrimdin -2 -
yl am no) - phenyl ] - benzam de of the fornmula (T) where R
wo eeesEpt s et hyl, X represents CH and n=l 6486 haeeas/000243

on theory, as off white crystals. M - 206 207OC 1H -

NVR (400 MHz, DMsQd 6, d) : 2.2(s,3H);

7.20-9. 28(Ary| 13H);10.4(s, IH Analysis : C24Hi 8F3N50 )
A suspeﬁﬁid)rﬁ ©ﬁ|(almﬂ@<b1©ﬁfeﬂ1yl)449 (@mbﬂiyl—34ﬁﬁ3:RDp§éhyi)Nﬂben£én@de oftthe formula
; 3431.2 cm 1 -NH %1655 cm'l Exanpl e 6
(XI) (191 G0T8xmales) prmgreddy th%PrOPWé piceibed mst%ml 25xd stannous chloride

(59.5 g, (‘ 56 Héﬂésﬁ ﬂ?ﬁﬁ%ﬁﬁﬁ@éﬁﬁn&l #\60 mi)‘is ﬁ@ﬁ tL) feﬁlpke)e rature for 0 min. The

nzam
resulting (sﬂs)pemﬁem & tRen etpniaistorrbsrnrtanp@ratur%ndeplenmdUBtoal—L afite nc]d water.

The. reacfif, giire BFis pifiated 26 §.0, i 0'sH Girsel Sogtin, Bdiete sofstion and

extractedpfvﬂHQf }@d) 23, bfodthflVeeetate: ﬂB'eﬂ{yY lacéthde Qhyed s Weéﬁecﬂsuccesswely with
3nmo i s added over a period of 15 mn to a solution

water and_ubnne and fiied oves sadinmsulfpenThe eﬂlxbaqgta@%ts custgledwomlmly and 100

ol of bl R P bt cnt” IR PR ol e Sud Wt g0 °C 0

give 14, ol‘g)om‘ novél e2eiiflasoniethyl) H Nl amiroo 4i-deethyl -rphenydpd bbnzamlde of the
co-distillation with chlgrof ormunder reduyced press

formula KTV veherentk depresraiise meetivl, hderresents (CH jagd, nthd83%) as’ yellow
cwstals(ﬁge@)@bglh jmitypﬂ@lﬁiﬁf’b benzoyl chloride is cool ed
0

omtenperature

Step III. : Preparation of (Z-triﬂuoromethyl) -N - (3-guanidino-4-1§1ethyl-phenyl) -
benzamide of the formula (XV) where R represents inéthyl, X i'épresenfs CHand n=1 :

A suspension of (2-trifluoromethyl)-N- (3-amino-4-methyl-phenyl)- benzamide of the formula
(XXY) prepared by the process described in step (1) (14 g, 0.047 mol) inr n=butanol (100 ml) is
treated sequentially with concentrated nitric acid‘ until the pH reaches 2.5 (2.6 g) and with a
solution .of cyanamide (2.5 g, 0.06 mol) in water (3 ml) over a period of 10 min. The resulting
reaction mixture is stirred at reflux temperature for 4-6 hrs. The reaétion mixture is then distilled
.off completely under. vacuum and the residue is allowed to cool down to room temperature. A
mixture of 50 ml of methanol and 50 ml of IPE is added to the reaction mass and stirred at room
temperature for 1 hr. The product is filtered off with suction, washed with a mixture of methanol
and IPE (3 x 20ml) and dried in vacuum at 60° C to give 8.6 g of ti:le nitrate salt of (2-
' trifluoromethyl) - N - (3-guanidino-4-methyl-phenyl) -benzamide of the formula (XV), where R
represents methyl, X represents CH and n=1 52% of theory. .

(99.1% purity by HPLC) MR-160-165°C



and dissolved in 100 mM chloroform , - A solution of
N- (5- ammo- 2- et hyl phenyl ) - (3-pyjridyl)-2-pyrimdine
wanioa®2hs t he formul a (XVp) (55 g, 0.20) in chl opOf/aN2005/000243
(440 m) is cooled to -5 C3&nd triethyl amine (79.6 g, :
Step (I'0). :B@partationsofa (R trifluchoimfethyd) -ONrddhplethyd n&-c(ﬂl-pwtdm-ﬁr-qu)ynmldm-

2- ylamij{g]%(é l 2y ﬁ)or mng.r d&og\glg fogmag)re@i :yé'lg;g &?&%g | % mqtﬂgﬂ X represents

"CH and®Suk t i ng suspension is stirred for 1 hr.at -5 C. The
sugspension_is filtered, washed with D.Mwater and

A suspmﬁmamé | aitentelr salld of nNy aGugnenidinosd-metlsy]-phenyi)s 8 2-triffuoromethyl)-

m“ﬁg ryri %Ieﬁ&édtb?ff’é yr , #?BW In M<3P (ké') &6 Eyb 02%101) in n-butanol

(60ml) gmidarram aimesphenel of m&ngarnsdeea@d s&beersavayrwmn g6dininshydroxide flakes

.(1 4 g g(f tnaq) X re%gg%e&yimoa YHQE’C -y. tgﬁlﬁq?(gx%e Id},%v g, 0.02mol). The

msultmé(:> §1ﬁ$&fsﬁ%‘ i8 'he@l%d 66 réfhinf {eﬁ@éﬁﬁﬁé '%ij 2 hiY¥; Thé 185REBY mixtdre becomes a

-pyridin-3-yl-pyrimd
homogemoamhq) opingaysofut ti/qnc and nlamthbéatpiﬁp istremoved rba!plheShmlbuon of n-

.butanol géa%%erpa)g(sgg %(?1%&? lgl(hg?d @a)a ot of watei' é t I 0(50 ml+50
ml) is addéd ra.h@ ichiokof3riiithyed-iP bpatatad- out. maﬂaﬂoﬁsmprayéﬂls Wa@hm water

where R represents nethy X represents N and

and distiflef 9 a Fopidugb vplumit of Humb by oeates (4D ehla 5 aed g the reaction mass
and ﬁlteMd%‘P{'évﬁﬂ ¥he %? ﬁ{e 19(9&\@’&' bt is S aegfj?;ﬁq? Fﬁ’l&gacgta%&%( l?ml) and water

sta ng ma I'S repare

@2 x 10 ﬁﬂ) and difed itha‘?zugm 2. 6031 Vields &Zi@ecsf avesl @-ﬁﬁluoﬁﬂnaﬁyl) N- [4--

15 mn_ to-a so i on. of 6‘?95”“ oroneth NICOtInIC-

methyl-35 {f-pyyt wdmco%s Slagi the ffomnuda () where
R repres@ntggl@f@i X i‘eﬁ)ré?%h@ ' andnt 1L @4 l)aséi od ﬁeg@ S0 Whlitl Cfystals. MR —

he reacdtion mxture Is heated to re tenperature
206-207f@r 1 hour. The excess of thionyl chloride is renoved
: "by co-di stillation with chloroformunder reduced
> " pressure at-40 € After the end of “the=distillation,

TH - NMRO@00 3842, MG Hds, 5) :
2.2(5,3H);7.20-9.28(A1yl, 13H);10.4¢s, 1H)

Analysis : Ca4H 3 F3NsO
- Molecular weight  : = 449.0

R . KBR Disc

-NH-C=0 :  at34312cm

NH-C=0 : At1655.9 cm®

Example - 6
Alternative process for the Preparation of (2-trifluoromethyl) — N - [4-methyl -3- (4-
pyridin-3-yl-pyrimidin-2- ylamino)-phenyl}-benzamide (I) where R represents methyl, X
represents CH and n=1 : -



trifluoromethyl N cotinoyl chloride is cooled down to
roomtenperature and dissolved in 10 mM chloroform A

wa@eloa2es of 4-nethyl -3-nitroaniline (2.4 g, OPOWIN0wi/()00243
in chloroform (50 M) is cédled to -5 C and triethyl

i th Py ettp o ST kel LR i LA U TR M sing

material #Bgepireibab followe: i s added drop w*se at -5C over a
period of 30 mn. The resulting suspension is stirred

for 1 hr at -5 C The suspensi onis filtered ,washed

Thiony YBGE(ISE % BABHTHEAERAIAIEA 15480 oNlon o °
2- trifluore u:im}hyl Ddenzdic acid (5091 g,-0. Nnml) mwdﬂmmﬁmﬁ (250ml¥ atrnooinaemperature.

The reac g))<.1|1 i vvhe antg% {’ai?eiﬁ nt B %’qrg e%%ef%% ?){,&Impyfj chloride is

removed! Byde)didiRatibr “aﬁm&bﬁemmndeﬂema @irdsﬁﬁe af 40°Q.eA fidr6the end of the
. trlfluoromathg 3 - am no- - net hyl phen
distillatioy, the repulting) &rifluose mqﬂyl nzayl dﬂeudw)ls mkdadm é(pm@@eéc@erature

i . s N and n=l_ : A suspension of . .

and dlsslt]@tea }q uoroneli%a&pi N~ (4- et hyI 3-nitro-phenyl) -

A solutiohCof INmﬁmm-mdd@lﬁkdhyDl(&pﬁzﬁMl)Q@yﬁnﬂdm@ dhlinenof al¢ formula

prepared é:)cess described ing step |

XVID(S3t & aehsn qs? oga ml)yis podles e and 15@@54 gmine (796 g,
0.788mo§it %a@hd (£Ridcbmeth %@ﬁf(ﬁ 1 (eBorRE i Xchi GORS agbﬁgarr:@ras Hscribed

€ resu t|ng susperision I's then coo
above is hddadairop wise ahnf’ Q oearchpatiodrdf 806L52Rinl Thé résukting shispension is stirred

o 0 S L L ke gt
vacuum ) gi®d 5898 ¥5 8%)3 Q;f Qfo%l EhQZ%ﬂM&roﬁféﬁfyﬁt-eN' -9()4%eﬂh§l lﬁa%h-ﬁﬁ-ldmé-

successi vely W er and brine and dried over

Yl-PynmslwzumlasuM)alhenlebgmnm}e (Duovhesa R topregents im¢thyl, X represents CH
dded to th d
and n=1 G 0Bl {80 B bl BRERLET 0 e T Vacuem ot

60 0C to

Example -7

Preparation of (6-trifluoromethyl)-N- [4-methyl- 3 - (4-pyridin-3-yl-pyrimidin-2-
. ylamino)-phenyl]-Nicotinamide (I) where R represents methyl, X represents Nandn=1:

Step I : Prep'arat.ion. of novel (6- trifluoromethyl) - N- (4-methyl-3-nitro-phenyl)-)-
benzamide of the formula (XIII) where R represents methyl, X represents N and n=1 :

In the first instance , 6- trifluoromethyl Nicotinoyl chloride which is used as one of the starting
material is prepared as follows . '

Thionyl chloride (15.6 g, 0.13mol) is added over a period of 15 min to a solution of
6- trifluoromethyl Nicotinic acid (GEORGANICS, consortinum, slovak Republic)



give 3.0g of novel (3-trifluoronethyl) - N (3- am no-

4 - methyl - phenyl) - benzam de of the formula (XTV)
wob@e®2R9F epresents net hyl, X represents N andP@EIN2005/000243

(92% as yellow crystals. (96% purity by HPLC) MR-

(5.0g0 b?éxg&lﬁ Qﬁﬂ‘orﬁl ﬁ&)ﬁ%ﬂ at ?Wm E’én%@&tﬁfe' #1le reaction mixture is heated to

uor ome
= reflux tem@rgtwmfodllrimu# Tt dugbsspifahiphyl chlovideds mdfmvedd)yOéo-dlbﬁlatlon with

bt S o 1 i A s
mﬂuoroxﬁe'ilw'fl 'Nla ﬁﬂ@lﬂbﬂl&e‘ RRBoH )dbwnbdb ¢S PP Rufel gxssolved in 10 ml

f or'mul ared by the process descri
chlorofom efd @ol)mqm ob 4gnet8y1€31mmal)ﬂmm (214 21044 6o ohlc)rofosm (50 ml) is

cootd 110 S SAGHITLAR 0 SV GREGEY BUED Ll oo

chloride 1ﬁfchm1@mﬂﬁl prepdréd %d@cn&d%vé@ addéd\dioptviike 4613710 oY 8'period of
,]il{eel‘l od of 5 mn. Theresultlfrl%reactlon mxture is
30 min. Thejrpyulting,susperisionds semek r C5 The suspepsion iscfilteresh,washed

‘with chillgd éﬁl%ﬁ& oty ahd)@feFinNabindf W ¥6-ﬂﬁﬂﬁ6ron?&H§iT N-(4-

residue 1s al omed omn to room
methyl-3-m§rqaﬂ1eayl)f HNicotimimideu o€ thé fd:ﬂnuih CHlloviean® représeh®s methyl, X

| | PE_i ded reaction mass and stirred at
representsrolgélﬂgpgh,z’é@ @ieﬁ@ﬁl cFPP{EE’(iSI'he product i s filtered
(930%pgﬁg,wmgyctl on, washed with .a. m xture of nethanol
I'PE (3 x 10n1) and dried in vacuumat 60 Cto give

MR-167-1717@ g of the nitrate salt of (6-trifluoronethyl) -N -
( 3- guani di no--4- net hyl - phenyl) - N cotinam de of the
formula (XV), where Rrepresents nmethyl, X represents

Step II : repskatioh di'Q%v@f aheﬁﬂuofﬁﬂethﬂﬂfo-ww yaﬂi{ndﬂHLC)néivﬁfvl phenyl)
. .. 287.6-292.4 0C Ste . Preparation of
Nmotmaqn@err ofithe foranpla m whﬁre[&remqemq methyl, X represents N and n=1 :
(4-pyridin-3-yl-pyrimdin- 2- yl amno)-phenyl] -
‘ Ni cotinam de of the fornmula (T) where R represents
A suspensiat bfj (6-trifluosqpmethyjit - (4-@ethyh3-nitro-phenyl)- nicotinamide of the formula

(XID) (3.6 g, 0.011moles) prepared by the process described in step I and stannous chloride
(12.4 g, 0.055 moles) in absolute ethanol (25 ml) is heated to reflux temperature for 30 min. The
resulting suspension is then cooled to room temperature and quenched into 0.28 L of ice cold
water. The reaction mixture P" is adjusted to 8.0 . with .of. 5% sodium hydroxide solution and
extracted with 2 x 50 ml of ethyl acetate. The ethyl acetate layer is washed successively with
water and brine and dried over sodium sulfate. The ethyl acetate is distilled completely and 10
ml of hexane is added to the residue and filtered. The ﬁltered cake is dried in vacuum at 60 °C to
give 3.0g of novel (3-tnﬂuoromethy1) N- (3- amino- 4 - methyl phenyl) — benzamide of the
formula (XIV) where -R represents methyl, -X represents N and n=1 (92%) as yellow
crystals.(98% purity by HPLC) MR — 174-180.5 Deg C

Step I : Preparation of(6-trifluoromethyl) - N - (3-guanidino-4-methyl-phenyl) —
Nicotinamide of the formula (XV) where R represents methyl, X represents N and n=1 :



A suspension of nitrate salt of (6-trifluoronethyl)-

N- (3rguani di no- 4- net hyl - phenyl )- nicotinam de nitrate
w@e@paerEes by t he process described in step (XMpCT/R005/000243
0.005 nol) in nbutanol (12@¥F) under an at nosphere of '
n| trogen is treated successi vel y wi th sodi um hydrOX| de

A. suspens fr%rl % ((g tg}ﬁg?ﬁﬂ{ﬁ?&@ g&'( 33 and %@%a 1cot1nam1de of | trre ‘

“formula ? patediShe piicess degcnbe@ineﬂeﬁ gr)r(eblgua 0 %Emﬁmeiyﬁtenol
or hrs. e

The reaction m xture cCones a_honbgeneous ‘

(20 ml) ig rspted seangatialby with spncsnienter pitie:gqid pniikihe pE readhee 3.5:9.65 g) and

with  snPHELLhRAPD.Of £ OLRN i S50 BT i B S i T

resultingreaehion mixture isoxtitteed atredlug hémypevitaremforal/bis, The Saginahidre is then
) hI oroformlayer s washed wi.ith water and

. e . Th
distilled G eompleiely JTder Jartn ng dhe FeSine o lowed | coal dosmcto toom
temperat{u%5A'H1ﬁmir§ o@‘iﬂ @l Janettﬁﬁof &R A0 ofMPESis %ﬂ%dftb lt%@feﬁﬁlo;ﬂftﬁass and

with suction, the isol ated SO|Id I wash
stirred atatoomm tesperaturgafos 1 hnd‘hdmrmct 5 ﬁamdmfﬁtvwmsueuom uashed with a .

“mixture %I’Aflﬁ%lr&ltr% \ﬁ3fP>1}=1( @y uor % %:Jag%uﬁ @E%B nR?I qlve "1.70 g of the
nitrate sd¥ @ﬁt(G-lﬁaﬂil(&On&fhyl)h&J f-ﬁBfEtbﬁd{nbM “eeye piteryBPL m@&&mde of the -

net hy X represents and n=l 62% based on t heory

formula @%Y)e“ilem R veneesnisamathyl X gepyesepisY eyd pyl 100yt theory (99. 1% purity

4 q 400 MHz, DVMBO-d d) : 23
byHPLcy%- ggéé?%& H"1/5)(10 7(s, I'H Anal y’s. s ngiIZD?FSNGO

Mol ecul ar wei ght : 450 0 IR: KBR Disc -NH C=0: at

3444 cmi 1 -N At 1648 cm
Step (IV): ﬁrep%ration of '?% tnﬂuoromethyl) -N- [4- methyl -3~ (4-pyridin-3-yl-pyrimidin-

2- yl amino)-phenyl] - Nicotinamide of the formula (I) where R represents methyl, X

represents N and n=1

A suspension of nitrate salt.of (6-trifluoromethyl)- N- (3-guanidino-4-methyl-phenyl)- -
i nicotinamide nitrate prepareci by the process described in step (XV) (1.7g, 0.005 mol) in n-
butanol (12ml) under an atmosphere of nitrogen is treated successively with sodium hydroxide
flakes (0.22g, 0.005 mol) and 3-dimethylamino-1-pyridin-3-yl-propenone (0.85 g, 0.005mol).
The resulting suspension is heated to reflux temperature for 2 hrs. The Teaction mixture becomes
- @ homogeneous 'deep orange solution and dimethylamine is removed by the distillation of n-
butanol. Reaction mass is cooled down to RT and a mixture of water and chloroform (50 m1+50
ml) is added and chloroform layer is separated out. The chloroform layer is washed with water .
and distilled to a residual volume of 5 ml. Ethyl acetate (25 ml) is added to the reaction mass and
filtered off with suction, the isolated solid is washed with ethyl scetate arid water and dried in -
vacuum at 60° C. Yield : 1.4g of novel (6-trifluoromethyl) -N- [4-methyl-3- (4-pyridin-3-yl-
pyrimidin -2 — yl amino)-phenyl]- Nrcotmamrde of the formula (I) where R represents methyl, X
represents N and n—l 62% based on theory, as pale yellow crystals.
(99.9% purity by HPLC). MR-243-244°C



Exanple - 8 Alternative process for the Preparation of
(6-trifluoronmethyl)-N [4-nmethyl- 3 - (4-pyridin-
W@2006A0pyP3F M di n- 2- yl am no) - phenyl ] - Ni cot i nam BET/{NRp05/000243
where R represents nethyl, 3X represents N and n=l : Ih
the first instance , 6- trifluoronethyl N cotinoyl
chloride which is used as one of the starting nateri al

g ngoprmggr]gpj{mdg @)t ows . Thionyl chloride (15.6 g,
13nmol ) is added over a period of 15 min to a

2.2(s,3H);§cﬂ0cﬁ2 ryh129;10: 763 Hor onet hyl Nicotinic acid

( GEORGAN, CS, N0kt m Sl ovak Republic) (5.0 g,
Analysis 0.026noI ) in %ﬁ i:flgran (100m ) at roomtenperatureT

Moleculafﬁbagmeact,l on @5810ure is heated to refl ux tenperature
for 1 hour. 253 ﬁess of thionyl chloride is renoved
IR by co-distill &BRPSG th chl or of or m under reduced
_N—H_C__Qressure.at 4Q, 2r the end of the distillation,
= he resulting % tritluoronmethyl N cotinoyl chloride
NH-C=0s cool ed dowAtt1648 omh t enper at ure and di ssol ved in 10
m chlorof orm A sol utoen of
N- (5- ammo- 2- menyl phenyl ) - 4- (3-pyri dyl) - 2-pyri m di ne
am ne of the formila (Bodmiplé488 g, O 016nol) in
chloroform (50 m) is cooledto- Cand trieth

Alternativeriprocassfar e Ryep@msion Oé(6-mﬂwawthsd)-Nr F-mmethyloho (hpyridin-

SRR DB B NSO TSR G Bty iy, X

representBNmﬁlinei :30 nin. The resultl ng Suspens| on is stirred
for hr at -5 C. Suspe on.is f ere

In the ﬁrswwmep mmfhwr%ohﬂéﬂﬁam shlarids Whighii %%iﬁmﬁet e startmg

matenah@br%ﬁaxé‘d ovel (6-tnfluoronethyl)-N[4-nethyl-

yr| Syl pyrimdin- 2-
Thionyl chlbride (15)6 g;lﬂemdu}l) Niadded onenn gerigd of MmeindoR sobpiosoEnt s

6- mﬂuorgmygyia}lgc%( i %&m&@gﬁﬁeeﬁo&mﬁ sfovak Republic 3' our ed )
(5.0 g, 0.026mol) in ckloroform (100ml) at room temperature. The reaction miXture is heated to
reflux temperature for 1 hour. The excess of thionyl chloride is removed by co-distillation with
chloroform under reduced pressure at 40° C. After the end of the distillaﬁon, the resulting 6-
tnﬂuoromethyl Nicotinoyl chloride is cooled down to room temperature and dissolved in 10 ml
chloroform A solution of N-(5- ammo-2-methylpheny1)-4—(3-pyndyl)-z-pynmldme amine of the
formula (XVI]) (4.8 g, 0.016mol) in chloroform (50 ml) is cooled to —5° C and triethyl amine
(8.0 g, 0.08mol) of is added. 6- trifluoromethyl Nicotinoyl chloride in chloroform prepared as
- described above is added drop wise at -5°C overa period of 30 min. The resultmg suspenswn is
stirred for 1 hr at —5° C. The suspension is filtered ,washed with D.M.water and ‘methanol and
dried in vacuum to give:4.3g of novel (6-trifluoromethyl)-N- [4-methyl- 3" - (4-pyridin-3-yl-
pyrimidin-2- ylamino)-phenyi]-Nicotinamide () where R represents methyl, X represents N and
n=1 (60%)as créam coloured crystals (98.0% purity by HPLC)

MR-242-244°C



VR- 242- 244CExanpl e - 9 Preparation of
(5-trifluoronethyl)-N [4-nmethyl- 3 -

W@ do0pp2i7em 3-yl - pyri m di n- 2- PCT/IN2005/000243
yl am no) - phenyl ] - Ni coti nam3fle (T) where R represents
met hyl, X represents nd n=lg: Step | : Preparation
of novel (5- trifl uorcla*"ng%'%\}lf) 2 N-

(4-met hyl - 3-ni tro-phenyl)- N cotinan de of the formula
N (XDl) where R represents nethyl, X represents N and
Preparatp of (5-{rfjuorRweRoN. [ methties - (v oPERRII -

. . % . : . . .
iamino) BRI MGG (B KPR iy Ay B reigde N pnd et
chloride (15.6 g, 0.13npl) is added over a period of

S 1 Bl i, S P s
Nicotinagidebf PSR muld (X WhéereR FoprddAtd metlyl, X0 PéPresents N aln'd n=1 :

tenperature. The reaction mxture is heated to refl ux
tenperature for 1 hour. The excess of thionyl chloride

T the il o0 8 o ok AP BB AU 08 £ WISF e stating

Feduced’ pressure a e en

material il pepared ad foblowst. he resul ting 6- trifl uoromethyl
" Nicotinoyl chloride is cooled down to roomtenperature
and dissolved in 10 m chloroform A solution of

) I . L . ' ] iy

Thionyl Aol (190 & T LT Al olek s petodof il 2 sohliopsl

5- trifluogornethyl (Wicotigic acid GHORGANIES a detsdrtingun, t slovakuRepubdichy (5.0 g,

L cqti nQyl ofi de in _chlorofo repared as. .

0.026mol %ﬁqrgﬁ%mﬁ@{)}af).agr%% éeyquwemﬁggepeg? q%mgtgvé?hgated to reflux

temperatuP® 100 Kur3Th81 dkcesEN6f sty tdhiddRUBPRARIVed Bgﬁ c&-diskillgbn with
for 1 hr at -5 C. The suspension is filtered ,washed

chloroform underctedngedopressuesy aff 41 e amviiierd thecend of thedistitlation,gthe gesulting 6-

g 3 .nNQwe t.r i I | ) - (4- . .
wituoronGgfFfeonfIhionRieih oy 4P R Yok ekt and s in 10
chloroforfnXl ) soltivneof~l-nitiyd SeriitroamiBie (@4 g0.086m6l G ichlobbfoid (50 mi) is

n= (700/?ri as_ pale yell ow crystal,s ] .
cooled to —5° C and friethyl amine (8.0 g, 0.08mol) of is added. 6- trifluoromethyl Nicotinoyl
chloride in chloroform prepared as described above is added drop wise at ~5° C over a period of
30 min. The resulting suspension is stirred for 1 hr at ~5° C. The suspension is filtered ,washed
with chilled chloroform and dried in vacuum to give 3.6g of novel (5-trifluoromethyl)- N- (4-

methyl-3-nitro-phenyl)- Nicotinamide of the formula (XIII) Where R represents methyl, X

represents N and n=1 (70%) as pale yellow crystals
(98.0% purity by HPLC)

MR-167-171°C |
Step II : Preparation of novel (5-trifluoromethyl)- N- (3 - aniino- 4 - methyl - phenyl) - -

Nicotinamide —of the formula (XIV) where R represents methyl, X represents Nandp=1 :

A sﬁspension of (5-trifluoromethyl)- N- (4-methyl-3-nitro-phenyl)- nicotinamide of the formula
(XI) (3.6 g, 0.011moles) prepared by the process described in step I and stannous chloride



(98.0% purity by HPLC) MR-167-171C Step p :

Preparation of novel (5-trifluoronethyl)- N (3 -
w@nioao27745 - met hyl - pfienyl) - N cotinam de -BET/INDS05/000243

formula (XIV) where R reprdgents nethyl, X represents

(1245 VB3I i HhoFASBEASA 03 B hktd o UBER B Bk 30 e
resulting( $@ponsicd B then oled twoioes) tepperature dnd yuennhed iatods28 L of ice cold
. escri.bed .ip stgp | .and,st 0 C ride(12. .
water. The et misfins R B afiibe o LR P05 oty il solption and
extracted QithUX xt 50T lo@ethyE aéeddte SPhdTbthyl dde@itd Riyed 1si Wakhed successively with
suspension is then cooled to roomt eg?e.r at ur e .and

water ang fatnernng driedpver sustiym splfatec The iyl agetate isdistilled complately and 10
| %t i i 19\ g i . 0
ml of heﬁayﬁ&rlggd e I_t|(S) 0 ul?ﬁ%%@%[ﬁfjﬁ%%(? ar_lglte\g{é{e%dfb%kgé;((ﬁ%u I%%%\ngm at 60 °C o

give 3.0goh )dovab(ét-tiaiﬂao;o"ﬂ;ﬂl}é) SNk (&-gz&niapm 3 megiyl - pheayijie d-nicotinamide of
syccessively wth water a ine and drieq over
the formgiayi (XA, (il & repesents hWFR‘the)*a‘ieB‘eﬁ%“%&taP 1%d (92%) as yellow
» arndl 106 ! i s added_.ta.the residue
i qrystals.@%ﬂﬁtfé?égfl@}ﬁg% i }ﬂ}ietggéyggg is dried in vacuum at
~ 60 0Gto give 3.Qg of novel (5-trifluoronmethyl) - N
3- amno- .4 - Jl, - _phe )~ NjcOtinamde of th
Step T o7  Breparndion o dsarBuOEPREBEMY rolhipanidinocprstivhitienyd
Nicotinahhife ¢f firel fotaaf4 qﬁg wikdre WirGirésen® meth§ B X RipredentN and n=1 :
HPLC) -MR- 174- .5 Deg C- Step H . Preparation of. .
(5-trifluoronethyl)-N - (3-guanidino-4-nethyl-phenyl)

A sursgbht (SRRBRaRURIES - CTBh e KBl £ SREFRBRLS of e
formula (XFV)rprépared byreietptbdess HesckiBediini step ADNEt0y, 6.0hetvt) In n-butanol (20
ml) is tregfog GeQUPnBRGE Y GORCERIEFA Bt §oiq 06 the Dl ToEBAbES (AS © and with
oo ARG .01 TR BT A S min.Toitin
--veaction fulixtGfe ig)stirradi avveflax tenspeiratinteo fordf hisy Hirareacteor( Mixidreds then distilled
off com;%tfgl%'? *l' %lqlc:qgm\/\eltantdetile (res%durg i)s owed fo g(?glld%gvnotg rgmrnp tgmperature. A
mixture of 12 ml of methanol and 12 ml of IPE is added to the reaction mass and stirred at room
_temperature for 1 hr. The product is filteféd off with Suction, washed with a mixture of methanol
and IPE.(3 x. 10ml) and dried in vacuum at 60° C to give 1.70 g of the nitrate salt of (5-
trifluoromethyl) - N - (3-guanidino-4-methyl-phenyl) - Nicotinamide of the formula (XV), where
R represents methyl, X represents N and n=1 50% of theory (99.1% purity by HPLC) MR-
287.6-292.4°C |

* Step (IV) : Preparation-of (5-triffuoromethyl) -N- [4- methyl -3- (4-pyridin-3-yl-pyrimidin- ~
2- yl amino)-phenyl] - Nicotiﬁamide of the formula (I) where R represents methyl, X
represents N and n=1
A suspension of nitrate salt of (5-trifluoromethyl) - N- (3-guanidino-4-methyl-phenyl)-)-
nicotinamide nitrate prepared by the process described in step (XV) (1.7g, 0.005 mol) in n-



- reaction mxture is stirred at reflux tenperature

for 5 hrs. The reaction mxture is then distilled off
wa@eovplozt7es y under vacuum and the residue is al POEND0032000243

cool down to roomtenperatyte. A mxture of 12 m of

butanol (mﬂg Eiﬂﬁla br &0k egﬁare of nftfdeed & ﬁ‘é’di!&ijsdce irmi,rﬁgﬁtsbr(ggm hydtoxide

room-t enp erature ¥
flakes (OQQQ,dQ@OS imsol) iand e’!r-énhedﬂyﬂannnoﬂ -pyuriclin-d+y]l-prayehes (0.85 ga0.005mol).

“The resulfjy isoensibn 5 HelSf 6 reflaX sémprigstof fis, TR Soeghiut ittie becoines

a homogérous dédp Uﬁhgé’@&lhﬁbﬂ and Wimethylamine is removed by the distillation of n-
uani di.no- 4- et hyl - pheny]| Ni coti nam de of the

butanol. é‘zﬁc Hapsg)coolgd clown %é‘p@lé‘saewpgunmfwwer and chloreforn (30 mh+50

ml) is adgéégzﬂgl %Jér Wg?r i §% a%%tédp 81&;1 Z‘hgr g.fto}éfoﬂﬂ flégp ok wilRed with water

and distilleB 46 a irédidual volﬁhfe)df)S ml[\Eﬂfyllacem (R6rmD-is added to the reaction mass and

filtered 0&4\@@/ AR Ny gleot]solgtég seli L 'y %ﬁl%ﬂ%g‘l@ogg {%gep@%;s%ﬂpgand dried in

vacuum :ﬁ“ﬁ)hﬁ Y1 d'€p. ﬁg 98 Nh&vell ﬁ”&?ﬁ{]ﬁ&oﬂﬁﬂﬁﬂf RN H-RABhYT3 Nt yRidEn-3-y1-

5-trifl uoronet

Pyﬂmldm( 3a—gsdalmmkn)ﬂd1enylﬂehﬁ¢9tmqmdm of ghe)fermula: @ i wizene Barepresentstroethyl, X

ess de cr| tep (XV) (1.7g,
fepfesen‘%)ﬁag‘g rrg @/P h 8”’?&2 89’5'3% at mospher e of
(99. 9%pmtybymc)sl\,ﬁ{.gﬂg.m0€ucce33| veI y W th sodi um hydroxi de

flakes (0.22g, 0.005 nol) and
3-di menyl ani no-1| - pyridin-3-yl-rropenone (0.85 g,
1 ) ulting suspension is heated to
H- NM[?&W%P‘B’Z@%@ ‘for 2 hrs. The reaction m xture
zz(s,3mbmgsﬁp@yhm)qga@q;§ deéep orange sol ution and

di met hyl amne is_renmpved by the distillation of
Analysis nput anol ! ReacdtzbiwrFaeé@ i s cool ed down to RT and a

e qf wat nd chloroform (50 mM +50 nl) is added

MOICCUI%%%I oroforrﬁﬁlba(l)f/ler is separated out. The chloroform
IR. . layer is washddBRiDisc water and distilled to a residual

olume of 5 m. hyl jacetate (25 m) is added to the
‘NH'C:éeacti on ‘mass HAM4EMT ered of f with sucti on, the
-NH-C—Osgl 3t eddsol [ %fmmhed with ethyl acetate and water
an rie

- Example - 10

Alternative process for the Preparaﬁdn of (S-trifluoromethyl)-N- [4-methyl- 3 - (4-pyridin-
. 3-yl-pyrimidin-2- ylamino)-phenyl]-Nicotinamide (D where R represents methyl, X

' represents N and n=1 :

e =

In the first instance , 5- trifluoromethyl Nicotinoyl chloride which is used as one of the starting

material is prepared as follows .
Thionyl chloride (15.6 g, 0.13mol) is added over a period of 15 min to a solution of



vacuum at 60 C. _Yield : 1.4g of novel
(o-trifluoromethyl) -N [4-nethyl-3-

W@ d00p27705 n- 3-yl pyrim din -2 - yl am no) - phenyP¢FIN2005/000243
Ni coti nam de of the fornulaz(l) where R represents :

5- t:iﬂuoré)g}e@@g ylf éw%é %«ge}é N t0S Lg ; ) p | ?]?(i{%ﬁ)g&le(ﬂlg%) A tenﬂj%fature

The reactMB ﬁ&ﬁn&fs‘l&aﬂdd to ﬂNﬂﬁk tefdpe rablite forEMErdThe eﬁceSS of thlonyl chlonde is
(s, 3H) . 7. 20- 9, 28 AryI 12):]10. 7(s, o A3y _
removed hzswﬂrﬁpﬂm Wih shlgrofernyanden redu C%@ewgt 40 ¢ figrénd of the

dlstﬂlatlo%g%p |r§dhﬁfj?§| ttrﬁ’filo;bﬁ%ﬁl rWﬂ:oﬁN')?or ; e 1ﬁtcoafé68dd?vm ]to ‘room

ernative ‘process e Preparation
temperaturé and ididsolwe@net(mnl ¢hlotofc[rm= met hyl - 3 - (4 pyri din-

A st b SR AL O DR R e, prmut

XvI) 4 !h? lO'léﬁaol)rlﬁt cHSi6form(50 triil) fis Gosleded hﬁ? CNhﬁDtrieﬂQY lmine (8.0 g,
oride which is used as one of the starting materi al

0.08mol)jof isnddpd G driuorpwpthylNicotingyi ghlpride i ileratormy pregargd as described

oo g0 2T R PR e gy it

1 hr at §° QZG‘BB|si1spen510h|19Iﬁllﬁ°emdr1wé§ﬁﬂni'i)th meamr amdrpeettanol and dried in

vacuum tp Ew%?g'%@méﬁéﬁé&@eﬁﬁ? RethEl BT Ry bprigidin-2-
ylammo)-ggetg'y%l‘ict){ er / gﬁgﬁ%ﬁlor 1€ eﬁ%&’lﬂ?ﬁk FpHERE NPARISEU! © (60%)

as cream coloured crystals (98.0% purity by HPLC)
MR-242-244°C
| _Example-11.

Capsules containing 25 mg and 50 mg of the compounds prepared by the process described in
the Example-1(3-trifluoromethyl) -N- [4-methyl-3- (4-pyridin-3-yl-pyrimidin -2 - ylamino)-
phenyl]-benzamide and Example-3(3,5 - Bis trifluoromethyl)-N- [4 — methyl - 3 - (4-pyridin-3-
yl-pyrimidin-2- ylamino) - phenyl] — benzamide having the following composition are prepared

in customary manner
Compound of , Compound of
formula-I formula-I
(35 - Bis trifluoromethyl)- (3-trifluoromethyl) -N- [4-
 N-[4 - methyl - 3 - (4- methyl-3- (4-pyridin-3-yl-
pyridin-3-yl-pyrimidin-2- pyrimidin -2 - ylamino)-
ylamino) - phenyl] — phenyl]-benzamide
: -benzamide
Ingredient mg/ capsule® mg/ capsule*
' 25.0 50.0




distillation, the resulting 6- trifluoronethyl

Ni coti noyl chloride is cooled down to roomtenperature
wa@naed2wsdl ved in 10 m chlorof orm A sol uti onPOf/IN2005/000243

N- ('5- ammo- 2- mathyl phenyl) 43(3 pyr i dyI) 2- pyr| m di ne

PVP amme—of—the—fogrmuta (XS (489~ a llurfll 7
chl oroform (50|m ) is cool'ed to -5 .G and triet

Lactose am ne (8.0 g, O O nol) aR7ies added. |6- <trifl uor7tmet hyl

Nicot i nnyl chladaride in chlorof orm nr epar ed_as

Tale  described abovg is addedOdrop wise dt- 5 C.over0-&

Crospovﬁg%;.”“l of=30—mmm—The IE?OIOLI gy bubweTTsrUrrr'rs—mr‘réd'———

1 hr at -5{C. The suSpension is.ffiltered ,washed

Magnesitihisttafdtdvat er and net han@ls and dried in vacuum(j@ glve

4. 3g of novel B-trifl nnrnrre_t_h_)d_;_._N._ [4-nethyl - 3.

SLS  (4- pyrldm3 yljpynmdl n2: 2.0

ytammo)y=phenyt j=NcotTmam de (T where R TEPresents
methyl, X represents N and n=l (60% as cream col oured

In VitroSttuﬁésal s (98.0%purity by HPLC) MR- 242-244C Exanpl e-11
Capsul es containing 25 ng and 50 ng of the conmpounds
prepared by the process described in the

Compoux?& ?iIat [ fnleﬂ;%@ ?S?ttlﬁ’é’f)r))césy‘des{cﬁbgﬂegﬂﬁxaﬁple-l and Example-3)

| n- 3- y yrimdin -2 -
are dlssqdhah;d ]cellb enlzlammheiuan dDMEOMat a caifcenBationBrfs1OmM for in vitro studies.

The stodk | SoliRee s cinghde Wnlel ™t somre Joit S Tt %ind used in

concentreﬂﬁﬁ‘lbﬁﬁﬂiﬁ%% 1 lFbrané esmsa%sm on are prepared in

customary nnerln Itro Studies : Conpounds of the
formula - l1prepared by t he process described in

For the AR Sl PR B Bhe e s RSP OB e s e

continuoly delltir! défhbRShed By LoLA6 6nd Pbitib 019753 frbi thb eﬁleﬁiﬂal &ff@Gbn of 2 53

wth the same cell culture nediumand used in
year old female with Chronic Myeloid Leukemia in terminal blast crisis) and D32p210 cell

line (a BCR-abl transfected cell-line) were used. The K562 and D32p210 cells were grown in
RPMI medium supplemented with 10% fetal calf serum.at 37°C and 5% CO; and 95% air. The
cells were sub-cultured for every 24 hours. Cell proliferation by MTT assay was done as follows
5x10° cells were seeded per well in 96- well plate and different concentrations of the compounds
of formula(I)‘ ranging from 1nM to 100 pM were added inx quadruplets. After incubating the
cells with the cofnpounds for the required time period (24hrs), 20pl of 5 mg/ml MTT was added

(final concentration 100pg /ml) and incubated for additional 3 hrs at 37°C and 5% CO,. After3

hrs, formazan crystals were.dissolved in lysis buffer (10% SDS, 5%.Isobutanol, 12mmol/L. HCI)
over night at 37°C. Absorbance was measured on ELISA reader at dual Wavelength of 570-
630nm. By MTT assay the ICso values of the compounds of formula (I) are computed. The
observed values are 8 nms and 0.7 nms respectively as shown in Fig-1 & Fig-2 of the drawings

accompaﬁying this specification

e



concentrations of 0.1-10 nmfor the experinments. For
the study the results of which are disclosed here the
w@daReaki79positive cell line K562 (the conti nuoRPCT/I005/000243
l'i ne established by Lozzio4and Lozzio (1975), fromthe .
DNA fragmeptatipn assefisvasndese a8 foloyisar Cellsqwersrfzgatedni With cpmpeninds of the

Tormula(l} B s A S Poenflnl BINAR o e SPSEIE IRk Ahe An-

extractioll Immﬂifﬁfa Evlﬂrldalﬁiiﬂothé Gscﬂ:ﬂ:idnsoﬁ/mﬂya ﬁggmmed DNERMithoat coutaminating

genomic JHPR. (Rirclisseidh Koo el b 13506:95P% WI)-c hbe el wee vgsiyin cold
Phosphatf@‘BuWSallﬁ%l(t’BB? qhd hREQGH gnbmer“&&aﬁﬁﬁgysiorgﬁgéf&@mgcﬁpn 8.0),

_ I's were seeded per we
ImM EDIIAgt0:2% rtdtome—éOQ lﬁtr 20 moiarat 43€Ci After centrifhgationngyod00af for 15

formJIa ran InMto 0 re add in
minutes, i sRPiE Vastegled Witk BHIPiHEPe O SoRPEHL) Ak 1 Sodium Dodecyl
° e [ [ (
G e A e e
preclpltatbthIBMmM N6 tand 2fvolumeldift dtiemal at3-207C ovdrnighC BN\ pr¥cipitates -
fer 3 hrs, formazan crystals were dissolved in

were washgd twion it 7216 qthipinl SISO in JORHIRRA (T Ebaa(6eaterkdoy 1 b at 37°C

with Raaf®! St Her e 1) o HREX RACRRe il et R RpdibleToiper 025%
bromophélhﬂ3 bhieb0.25% Higéneyahdland W@Q&og fandl YaBWésalved )%n 3% agarose gel

ut ed. The observed val ues are nms and

in TBE (Addpaul Vs, 445 H&*ﬂo,v\homm apidgand &deEQT!&a} nm'fmmm@@n was

visualizef{ SEHTRAMHECEY iR h oG 1S e AT PSR B . The

presence Qif dpbptoélﬁ rwasl ifichtell by e dppearanct bh hdﬂéﬁmng@ﬁcl%lébmal DNA

| at SDS/ Prot eMase K/ Rn
fagmentt it . O RRAUIS AP EVGHES (ke 1B emsno e clery

i QRGO 50y GPRL SIATEY 060G gl . ot

positive odklme\mwshmmmﬁlgﬂaosphate Buf fered Sal i ne (PBS)
FACSAlga ri wysed in a buffer containing 50hM Tris HO (pH

The Fluorescence Activated Cell Sorter (FACS) analysis was done as follows:

To quantitate apoptosis in D32p210 cells, treated with compounds of formula (I) prepared by the
process described in (Example-1- Example-3) 2 flow cytometric analysis using Propidium
Todide (PI) was performed. D32p210 cells were treated with compounds of formula (I) for 24
hrs. After treatment, the cells were washed twice with ice cold PBS and were fixed with 1 ml of
ice-cold 70% ethanol gradually and maintained at 4°C overnight. The cells were harvested by
centrifugation at 500X g for 10 min, washed with PBS tw1ce and re-suspended in 1 ml of DNA
stalmng solution contammg 0.1% triton X -100., 0.1 mM EDTA, RNase A (50 pg/mi) and 50
pg/ml Propidium Iodide (PI) and incubated for 1 hr in datk at room temperature. The red
fluorescence of individual cells was measured with a fluorescence activated cell sorter (FACS)

calibur flow cytometer (Becton Dickinson, san Jose,CA,USA). Minimums of 10,000 events



I MM EDTA, 0.2%triton X -100 for 20 mn at 4C After
centrifugation at 14,000 g for 15 m nutes, the
WG xpenzEbENt was treated with proteinase K (0. ECTYg%m3/000243
and 1% Sodi um Dodecyl sul pHate (SDS) for 1 hour at
were colleQ6d pENGiBIG., ePHer&Htﬁg ﬁm%uﬁi f)& QM W BbtaiRes m@d&gﬁng the
preci pitat ed W th NaC] and vol unes of et hanol
ﬂuorescamce chap\bonnd gmchlommcmﬁmcb DNAamomrm Figrsled twi c&*
in 70% et hanol, dissolved in Tris-EDTA (TE) and
treated for 1 hr at 37C with Rnase. Protein
Inhlbltldii CoItAnty 65 ((biﬂdingJEoMt verSthel idibitor ttb eplor %y  (Inhibiting
npl e buffer 25% br onophenol bl ue, % Xyl ene

concenh@yam 8t Which ge%mry@@m Js ihibitipnsby 80%) v‘@@qs deiivgd from the. above
a8 538 b AT oo il Sl o e

compousdscofiformula €) asspebified hbcsiveumshowrrmdﬁ'lg-ﬂ 5 nmg/m) and
exposed to W/ |light. The presence of apoptosis was
i ndi cated by the appearance of | adder of

TheIn W#o%ﬁﬁk@ﬁﬁﬂ?'w%ﬁe*ﬁ?@%ss that are approxi mately .
0-200 bp nultiples. The DNA fragnments in the gel

cI early indicated that conpounds of the formula (1) as

e L COEASR AFEREED S BT Bt o e
formula El R(Ek%p&n(! gwaE fhantified brelebte@ObloCind deSitomérria hya %éis \Bifefly, 5 x

as follows: To quantitate apoptosis in D32

10° 3205810 eells; werg teeatediviith diffppsatsensenirations o @n(nqm@q b Sormula — I
! |
)| SEFITST5E 0 RETACHE 58 Ty, TGS Pl s

with PBSaad pysedl o Geyl fugaszsaaiﬂbrcceh l(hnM’Eﬁ:t—Hdll\@His 0), 150 mM NaCl,

19 Teep R0 S et G 51 el Sombs e amprosptat,
s AR ST o) Sl AN e v
the drugJyEqual -amount of proteins were resolved on 6% SDS gel and transferréd “onto
nitrocellulose membrane. After blocking with 5% nonfat milk powder, primary antibody(anti- ‘
phosphotyrosine antibody) was added. Blot was developed using secondary antibody conjugated
to alkaline phosphatase The band mten51ty of the ber-abl kinase was quantified by Densitometric

analysis.

The apoptosis induced by compounds of the formula — I (Example -1, Stage-IV )was observed
through the phase contrast microscopy. The percentage of apoptosis wasSS.B% . compounds of
the formula — I prepared by the process describéd in Example ;1 inhibited Akinase activity of ber-
abl kinase in 32Dp210 cells in a dose dependent manner and the ICso valiile was 4nM as
calculated by densitometric analysis.

The Ex-vivo stud.y' was done as follows :

Lymphocytes were extracted from the peripheral blood collected from CML patients and normal
persons. using Ficoll Histopaque. Briefly, the blood was diluted with 1:1 ratio with 0.96%



centrifugation at 500X g for 10 mn, washed with PBS
twice and re-suspended in 1 m of DNA staining

W@ eloa2es contai ning 0.1%triton X -100., 0.1 pdvi/ED0#5/000243
RNase A (50 ng/m) and 50 Ag/ M Propidiumlodide (Pl) ;.

nd incubated for 1 hr jin.dark at omte re. /
NaCl(saﬁaS ey vas @) HBeF’S? 1 igipRacu radient, cargplly e Jiudly coat of
ymphodhes iy SAHOEE S REEUALHHYAL POl 130 i L6 emperatre. The
lymphocjtes e?ya&\pai@ﬁblb' thken ontfonp thelibtetface mmPasmtr@lpazﬁtel andtvesgle washed
@S{Pm&g The rel ative DNA-count per cell was
onee Wigptal ‘measuring the fluorescence oPl that bound
st oTkdyRipRbéyterisbMic s | lawveaﬁer% Ralared in RIPAAT médluin coRtaining 10%

| nhi bition constants Ki (‘bi ndi ng constant of the

FBS at 37rﬂﬁ Md $%rCOp Thnolyerssubagored forgvstst 4hkowssncent r at i on

vaI ues gerl 3’%% Che aﬁ%\,hgm %o#d&g. A V,’}%gg/%l persons) were

seeded s a@wennplfmt ?]wla elensiayow flex ao’neamral ((ﬂ‘l;et bempouaiddi Ifoflfgﬁnula @
capacity of the for a (T) .as specjfie

preparec B e plocess, descri eﬂg%ﬁ leql Fe}nkkenés &vgre added, gt different

concentrgﬁ(‘;h\ﬁé tﬁeobélﬁ"ﬁld “wére mcubatea_ s JanR itk e iﬁf:uﬁatﬁgn o REE MTT was

activity of the bcr-abl tyrosine |nase
added te dhep calisisndf incutetddo famackhtlon:al @Emrﬁ"i‘leefonnﬁzam&wstals formed were

dissove i i pofr 4 B SpS0ants Vasiiped 5 il PRt 7650 nm. The

percent (ﬁh}ﬁﬁlﬁbﬁ néf eéln %ﬁﬂﬁﬁaﬁ{ubﬁ N&as cale@lERRA Uid Selftion E@ uréadtédacells. The
npl e - St age-FV) for 30 mn. At the end of

percentagt, @Summmm ¢eé|rproh@rat@nwbﬁa@m§efm thedM Taasnatiswiabplategdn the table -

(Fig — and lysed in 50m of lysis buffer containing 10mM .

)Trls HCO (pH 8.0), 150 nM'Nadl, 1% Triton X-100, 1%
Na- deoxychol ate, O | nM Na-ort hovandate 50mM
b- gl ycer ophosphate, 50mM NAF, | nmM PMSF, | Org/ m
| eupeptidyantages oftheinventiodat i n. Control was cells
wi t hout the drug. Equal -anobunt of proteins were
resol ved on 6% SDS gel and transferred onto

1. Ndvelr@mqioluudlmsﬁormuib{hamd ndiufel mterimediates age disdldseB% nonf at

2. I\fgvlef(c Ig\p%ju%ds lﬁI formufa{l- ave K(t% ci %] e pgo% it §I IPngul therapeutic
agents for treatment of CML as evidenced by in vitro and ex- vivo studies.



anti body) was added. Bl ot was devel oped using
secondary anti body conjugated to al kali ne phosphat ase.
wab@eloza1es i ntensity of the bcr-abl kinase was PCT/IN2005/000243
quantified by Densitonetri@7anal ysis. The apoptosis
We Claimnduced by conpounds of the fornmula - 1 (Exanple -1,
St age- 1V )was obseryed t hrough the phase contrast
m croscopy: The pef'tentage of apoptosis was 53.3%.
- 1. Novel @beft whbit wiridopgritidiaed of gendrabfoanalal) by the process
escribed in Exanple - 1 inhibited kinase activity of
bcrabl kinase in 32Dp210 cells in a dose dependent
manner and the LC50 val ue was 4nM as cal cul at ed by
denS| tomstrl C fana Sk'é The Ex-vivo study was done as
2 (@"e extracted fromthe
collected fromCM. patients and
Q| using Ficoll H stopaque. Briefly, the
blood was diQuted with 1:1 ratio wth
0. 96%NaCl (sal i ne) and was overlaid on Ficoll
hi st opaque gradient carefully. The buffy coat of
| ynphocytes was extracted by centrifugation at 1000
rpmfor 20 mn at roomtenperature. The | ynphocytes
were carefully taken out fromthe interface using
Past eur pipette and were washed once with RPM nedi um

HQ&%}J@? 110%‘% ;ﬂg,g%ﬁ above were cultured in
Wheremﬁ%g}rﬂ;nedl tim cont ai n| 10% FBS at 370C and 5% CO2. The

cells were subcultured for every 48 hours. After 48
—hrs—of the-gutture—the cells (from CM patients and

N

N

Seme’SAnor mal p‘geé"c?ﬁ were deeded into 96-well plate at a

X =CH Uensity [ox ogX 103 celjl s/wel |. The conpounds of
formula {(T) prepared Hdy the process described in

n=1,2 (Exanpl ¢-d=dnd Exanpld -3 )were added at different
conhcentratd cells and were incubated for

R=H,Mosnrs. AR&H(M& i ncuation period, MIT was

and the pharmaceutically acceptable salts thereof

2. Novel compounds of the formula I as claimed in claim 1 wherein the.trifluoro methyl group is
bonded to the ' phenyl / pyridinyl at position 3 ( when n = 1) and when two such groups are
present, they are bonded at positions 3,5 ( whenn=2)

3. Novel compound of the formula I as claimed in claims 1 & b 2 wherein R represents methyl
. group and the trifluoromethyl group present in position 3 of the phenyl / pyridinyl ring (n=1,
Series-A, Series-B) and when two such éroups are preéent, bonding at position 3,5~ is preferred

(@=2, Series-A ),



added to the cells and incubated for additional 3hrs.

The formazan crystals fornmed were dissolved in lysis
whodobee77amd t he absorbance was read at a dual PCT/IN2005/000243
wavel engt h of 570-630 nm TWRe percent inhibition of ,

[ r Npt
4. NoviompBlil) e nifalIFs SHEnEd bl Bhe Mol Pitrefl R sBpescnts  methyl
group apd dhiei thﬂuatomﬂlyda lgtaaiprie grefsentrrint pasithdi’3 arsbposition 3,54of itk plebnyl ring
“@=1 i gglgl lable (Fig-6) Advantages of the invention : 1.
aq(&, & ounds of fornula- 1 and novel ‘internediates
are disclosed 2. Novel conpounds of fornula-l have
been -found to be potentially useful therapeutl C agents

5. Novely (Hm@mrm#hyw -Ci-mgthybdr ddrmyeidingsyyh-pyrimiding2-a ythniino)-phenyl]-

benzamjgdy;’l g(f)e[ r| m n@srg %rg%éen?salpéﬂhgi\%%greg%%ﬁwgpe— h

t he syrrbol S have the foll owi ng nmeani ngs and the

6. Nowdlo T S R ot RPN LS S it ety 2-ylamin)
- phwnylEVﬁe oh r&}lﬂ 6f !fhE IErhid® PwhEE e l%%iﬂ@m V\%gp mﬁ{%ﬁlﬁs b@'%nd n=2 of

pyri di nyl at p03|t|
novel compuntsvof the fdrmylacdefined meclpimetent , t hey are bonded at
" positions 3,5 ( when n = 2) 3. Novel conpound of the
formula | as clained in clains 1 & b 2 wherein R

7. Novel €2- ﬁ‘ﬁﬁf&cﬁnétﬁjrljlw- [ rieitiy]-30 g4 bﬁ%ﬁBMip‘#ﬁhﬁd!ﬁ@ Ylansih€)phenyl]-

prese in position_3 of the phenyl pyridinyl rin

(B, whegeRireprespntsanethyin &repragenés CH agd @upg%novel
°°mP°“&&sePﬁ‘f§f9§H@?d%ﬁﬂgd A%k, position 3, 5- | is pr ef er r.‘ed

8. Novel (6-trifluoromethyl)-N- [4-methyl- 3 - (4-pyridin-3-yl-pyrimidin-2- ylamino)-phienyl}-
Nicotinamide of the formula (T) where R represents methyl, X represents N and n=1 of novel
compounds of the formula defined in claim 1 -

9. Novel . (5-trifluoromethyl)-N- [4-methyl- 3 - (4-pyridin-3-yl-pyrimidin-2— ylamino)-phenyl]-
" Nicotinamide of the formula (I) where R represents methyl X represents Nand n—l of novel

compounds of the formula defined in claim 1

10. Novel intermediate (3- triffuoromethyl)-N- (4-methyl-3-nitro-phenyl)- benzamide of the
formula (XII) where R represents methyl, X represents CH and n=1 ,useful for then

preparation of novel compounds of the formula defined in claim 1

11. Novel (3,5-Bis trifluoromethyl) -N- (4-methyl-3-nitro-phenyl)-benzamide(XIIT) where R
represents methyl, X represents CH and n=2 ,useful for the preparation of novel compounds of
the formula defined in claim 1



(n=2, Series-A).4. Novel conpounds of the fornula I

as clained in clains 1 to 3 wherein R represents a
woreaokipk77g5 oup and the trifluoronethyl group i SPET/BE00H/000243

in position 3 and position43, 5-of the phenyl ring (n =;

12. Nov%ﬁmnd i Pﬁ%’f?‘?‘ﬁgﬁé‘%lé 3 r| fl u.or o ttlytﬁl lb)en_zaml\l- ide of tﬁe '

formulaX XA vk R8P he]nts Q@mﬂam r@ﬁreééfntst @H aila lhw h@ef@ii)r aﬁ%@pa%uon of
rep resents W repr esents CH and n=l

novelccmaaogndscmtbef adfoedinghipn N [4 - nethyl - % 10
(4-pyridm 3-yl -pyrimdin-2- ylam no) _- -phenyl] -
benzam de of the formula |I" where R represents nethyl,

13. Novel (Geifedforhsthidh) -B (U-picthy b nitﬁty-phe@g@@wﬁﬂmﬂfe of e formula.
fornula defined in claim1 7.

(XTI) whete ¥ repyeseiits psthyls X ropresenis N@pﬁwl 3lseful for the preparation of novel
2- yl am no) - phenyl ] -
compo“%enzam‘g’e g‘Py({eﬁB&?ornu gr(T) where R represents

methyl, X represents CH and n=l of novel conpounds of

14. Noyae f Qﬂpﬁ%&ﬁ:&f hgﬁ A tﬁﬁﬁ*@%ﬁlﬁﬂ%ﬁ ﬁlcotmamlde of the formula

(XTI whéte Rylﬁbl‘éhéh@m\é{hypﬂ 1 s R-and @ Bl Méﬂegarauon of novel

Ni cotiham de of "the ormula (1) where repre
compoundstafhe formnlaglefisediineldimand n=l of novel conpounds of

.the formula defined in claim1l - - 9. Novel

(5-trifluoronmethyl)-N [4-nethyl- 3 -

15. Novél43yyiflugfontetlyyl-) PIN- i(3astind-£ mesHyd pheg)- nﬁ@éimidla of the formula (XIV)

Ni cotinam de of the fornula (1) where R represents

where Rzenrespnts methelp Xasnrseentat B and a=l sl dorthe prsppigtion of agvel
I 1 10. Novel t di at
o AN oS 10 o

benzanmide of the formula (KM where R represents
hyl, X represents and n=l sefu] for
16. Nov‘gf éF%Bmmﬁﬁoremq%@)eN Corpaart d@e@yluphr@y*) arbﬁazaang%(?ﬁm&here R
represents'méthy} X'rdpresents CH and n =2 useful for the preparation of novel compounds of
the formula defined in claim 1

17. Novel (2-trifluoromethyl) -N- (3- ammo-4-methyl-pheny1)-benzam1de of the formula (XIV)
where R represents methyl, X represents CH and n=1 useful for the preparation of novel

compounds of the formula defined in claim 1

18. Novel (6 - trifluoromethyl) -N- (3 - amino- 4 - methylphenyl) - Nicotinamide of the
formula  (XIV) where R represents methyl, X represents N and n=1 useful for the

préparation of novel compounds of the formula defined in claim 1

19. Novel (5 - trifluoromethyl) - N- (3 - amino- 4 - methyl - phenyl) - Nicotinamide of the
formula (XIV)where R represents methyl, X represents N and n=1 useful for the preparation of
novel compounds of the formula defined in claim 1



11. Novel (3,5-Bis trifluoronethyl) -N
(4-met hyl - 3-ni tro- phenyl ) - benzam de(Xpi ) where R
wo eeesEnt s met hyl, X represents CH and n=2 us@f/mzooﬂmoms
t he preparation of novel céfpounds of the forml a
20. Nowtt(3,5@is-triflwdramethyl) 2. N I\k@-ghamdmer Hedmatharl ¢ phenyl) -benzamxﬂe(XV)

i R SESE o LGP 0 LPUSID ey ofnove

'compouﬁa’éé%efoﬁnﬁmeﬁwhﬁclﬁﬁlﬁnd n=l useful f.or the
preparation of novel conpounds of the formula defined

inclaim1 13. Novel (6-trifluoronethyl ) -N

-fethvl - 3-ni L1 ggp din i | ofy the :
21. Noyd (ool LS RtnidablaRbRHRAR 21 bfabRicBrly
formulAISEV ) Whefy R rditesonts ﬂﬂaft‘aylg Xﬂep:tésemsﬁ-[ andrpbmsefal for tltdmeparatlon
formul a defined in cI i m 4 Novel -
ofnove(lsomwmdﬁefMP aH%tlhyl 3-nitro-phenyl) -
Ni coti nam de of the fornul a (XBJ) where R represents
methyl, X represents N and n=l useful for the

22. Novel @oaifluoramethyl) A -grenidinortimetiyl-pheanyl)o) mbeueanids ofshe

e 95, s R ke % AR AT koo o prepmtiono
novelcér@:qo\ﬁhusef u?fé?nﬁlfé’dﬁ%&‘i&clﬁﬂ fyl, X represents CH and

for the preparation of novel conmpounds of
the forrmula defined in claim1 16. Novel (3,5-Bis

2 S HRRER) O S it

formuld QOVF YHRESR @éﬁr@i&ﬂtsfinétﬁylyxéréprbseh&m aaibn-pl elpeﬂlhfdr te poéparation of
nove corrpoun s of the forrrula defined in claim1 17.

novel cmpetnds i the formulasietined inclaim 1
(3-am no- 4- net hyl - phenyl’) - benzam de of the fornul a
(XI'V) where R represents nethyl, X represents CH and

24, NoveFCG-tbiﬂﬁémhaeth;ﬂ) iMe (&g&mdmb#anethﬁl—plmnyﬂb -Dicgtinamitis ofthe

f | a def d
formula (XV) \%rlerlr.‘g Rarepgsénlgfmethyl S& raelpr@sents N and n=1 useful for the preparation of

novel compounds of the formula defined in claim 1

N o

N

25. A process for the preparation of novel phenylamino pyrimidines of the formulal,
Wherein the symbols have the meaning given below



18. Novel (6 - trifluoronmethyl) -N- (3 - amno- 4 -
nmet hyl phenyl) - Nicotinam de of the formula (XIV)

wob@e®2R9F epresent s net hyl , X represents N and PEI/IN2005/000243

useful for the preparationspf novel conpounds of the

SenesAT ormut a %‘eriﬁ?ll rnmclajm1l 19. Novel (5 -

trifluorg yl[) - N (3 - amno- 4 - nethyl - phenyl)

X=CH- Nicotindd® of the fornula (Xl V)where R represents

ret-iyH——}—+epresents—MN{and n=|l useful for the

(n=1,2

prepar at i & & novel conpounds of the fornul a defined

R=H,

@ clrai m 0y Ngyer (3)5-Bis-trifluoromethyl) - N -
3-guanidino - 4 - nethyl - phenyl) -benzam de(XV)

where R represents nethyl, X represents CH and n=2
useful for the preparation of novel conpounds of the
formula defined in claim1 2 1. Novel

where the s}xﬁb&é H&Veotﬁetlﬁéﬂnln%s en below and their pharmaceutically aﬁ:ceptable acid

-'guani di no- 4- net hyl -phenyl’) - - benzam de of

addlﬂonﬁ@lt&nwlnckmpnsﬁhere R represents rret hyl, X represents

- (@

I [ of novel
co?@g%gasg 61‘11%?%2% mﬁ?r%*‘ﬁl{%f?iﬁeneghl ncl‘aim1 22. Novel
(2-trifluoronmethyl) -N - (3-guanidi no 4- et hyl - phenyl)
-)-benzam de of the fornmula (XV), where R represents
met hyl, X represents CH and n=l useful for the
preparation ocf,zmovel cgﬂfounds of the formul a defined
inclaiml 23." Ng rifluoromethyl) - N -

phenyl) - N cotinam de of the
formJIa(X\/), R represents nethyl, X represents
N and n=l.- useful for tke& preparation of novel

-conpounds’ of the for nul.a defined in claim1 24. Novel

(5-trifluoronethyl) - (3- guani dno- 4- net hyl - phenyl)
-Ni coti nam de of the formJIa (XV), where R represents

wherein {Eieises 8&0%5%&25%%%@%"% Aot Ftie B chforides o sy formls

CF) n
X
cocl”” N

inclaiml - xm,

(XI)



25. A process for the preparation of novel phenylam no

pyrimdines of the fornula | , Werein the synbols
whawe/0211e5 meani ng gi ven bel owwhere t he synbol sPaEIN2003@®0243

meani ngs gi ven bel ow and tB2ir pharmaceutically

acceptabl e acid addition salts which conprises _ (i)

e O e

sadvéntlandin bgse attal tomperatirein thteange 30 w 40P C (o pietd the novel

represents. 1. or 2 a [ epresen or H n the
lﬁ%?gﬁ]@ ¢ 1o E?#‘&F%m%&‘r%@%iesr@b%sﬂlﬂa base at
a tenperature in the range of 30 to 40. Deg Cto yield
the novel internediate nitro trifluoronethyl aroyl
' ~the f la (XH') where R and n have the
‘ V@ (ii) Reducing the resulting novel
of*the formula (XU) using a netal - acid
g agent at a tenperature in the range of 0-50C
to yigyd the poyg) internediate amno trifluoronethyl
aroyl am des of the fornmula(XrV) where R & n have the
nmeani ngs gi ven above . (iii) condensing the conpounds
of the fornmul wi.th cgyanam de (CNNH2) at a
teﬂ&%@%@?ﬁa%%%@ng%a%wgwc in the presence
of polar solvent and an inorganic acid to yield the
.. _hovel internediate salts of guanidino trifluoronethyl
(i) Reduging the dwssulting hovehdompordsapthe farmuld KIH)weinghe metal - acid
nmeani ngs gj ven above_and (iv ensj.ng the novel . .
reducilig-AESal (TIPPRENY 1) FTARESRR -5t 19 Heldiip Ga¥e] Ipjermediate amino

trifladr8fBiHy PAGYTamilles dfiife RAERY f a base and at a
tenpefature in the range of 30 to 40

0 (XIv)

where R & n have the meanings given above .

(iii) condensing the compounds of the formula (XIV) with cyanamide (CNNH,) at a
temperature in the range of 60 to 95°C in the presence of polar solvent and an
inorganic acid to yield the novel intermediate salts of guanidino trifluoromethyl
aroyl amides of formula (XV) ' '



Deg Cto yield the novel conmpounds of general formula

(T) where R,n , X are as defined above and if desired
wa@eoveeetdhg t he novel conpounds of the fornul aP¢T/IN#DES/000243

pharmaceutically acceptabl &3salts by conventiona
wy Met hods 26. A provided a process for the preparation
of novel nltro trifluoronmethyl aroyl ami des of the
fornum sil5eful as an internediate for the
epar aty f . novel conpound of the formula I which
_eBUPri se condensing 4-met hyl -3-ntroaniline of the
formula (XT)wherein R represents hydrogen or-net hyl
with trifluoro nethyl aroyl chlorides of the fornmula
(XS), nrepresents 1 or 2 and x represents Nor Hin
t he presence of chloro hydrocarbon solvent and a base
at  ghtRIM ahdh Uaee the nichfingSFivénh 4ovéindo 40 Deg C to
yield the novel internediate nitro trifl uoronethyl
aroyl am des of the fornula (XDI) 27. A process for

. t he pr . v r
) Gt obc HREHLE PP o Gm il of e SHBRBTBOD b #¥bmpound of
rreabmmgl lemdﬂmk;msenf hce c;fsadfasé ahdra:cl\;kmmrmthmngﬁof 30 to 40
e of the fTornu [ [1s
r odke G Wﬁ@egp"@omﬁm@# Wﬂm R . X are as
u3| &l - acid reducing agent at a tenperature
in eﬁ%@rﬁgg of 0-50C to yield the novel conpounds of

the formula XTV 28. A process for the preparation of
nove{l’}% S glg{mn Itl‘ljeI Qo%ef éounggo%%on}e Q ¥(|>rmal}liao]}/1]ntoa£ﬁa9rg§ceutically

-acceptable salts by conventional methods .

HoN

26. A provided a process for the preparation of novel nitro trifluoromethyl éroyl amides of
the formula (XIII)

ON_ NH ' ) CF3) n

R)O/ o ( Xt

Useful as an intermediate for the preparation of novel compound of the formula I which

comprises

condensing 4-methyl-3-nitroaniline of the formula (XI)



where R and n have the neani ngs given above , useful

as an internediate for the preparation of new
waeeovpoer1es of the formula | which conprises coPOEM2008000243

t he conpounds of the fornuls&a (XIV) with cyanam de

(CNNH2) at a tenperature in the rangel of 60 to 95C in

the presence of polar solvent and an inorganic acid to
whezeire (R repmwtwhYdrbgme nmﬁ%ﬂewﬁh tfifinonol meﬂ»ﬁ/)ardyl 2hlories of the

25 t th
tormfily G0 Frofesinfioh och Gk TroRaeRs Nroroh 1 e, esdveses @f chloro
hydréohﬂ%h@hlv@ﬁ@éﬂ AbasweitileRiperafité &1 th@&msge S3nvb %EDeg Cto %lqeld the

cMride preferably chl oroform 30. process as cla

novel integmedinte migo triflurgomethylareyl amidesnf a:qumula@cm ect ed
fromtriethyl am ne ;.dipropyl am ne or diisopropyl
am ne preferably triethyl am ne and the tenperature

27. Arpyochss fpr thegregarationrof nbee]l ammgetriffuoidnétbyl40oyl abides Of the.formula
A process as clained in clains 25 to 30 wherein the

&IV) etal - acid reduci ng agent used in step (ii) for

reduci ng the novel conpound of the fornmula-Xp is

sel ected ffom stannous chloride / Coned. HO iron /

Cpncd. HA Hf Coned. HC r ferably st annous
chl ori de / Coned “RC.._32NHA pifoc Eskchaj med in
r solvent used in

claims 25 to 3 1 Bi N
step(iii) is selpctse n- propanol , i sopropanol,
ethanol, n-buta or thei® m xtur(éiiV)pr ef erabl y
nbutanol . 33. A process as clained in clains 25 to 22
wherein the base such as potassi um hydroxi de or sodi um
hydroxi de ,preferably is used in step (iv) & the
tenperaturé is in the range of 90 -95 deg C.

where R & n have the meanings given above .

useful for the preparation of novel compounds of the formula I which comprises
reducing the novel compounds of the formula (XIIT) using a metal - acid reducing agent at a
temperature in the range of 0-5°C to yield the novel compounds of the formula XTIV

28. A process for the preparation of novel salts of guanidino tnﬂuoromethyl aroyl amides of
formula XV)

where R and n have the meanings given above , useful as an intermediate for the
pr\eparation.of new compounds of the formula I which comprises condensing the

compounds of the formula (XIV) with cyanamide (CNNH,) at a temperafure in the range



34. A process for the preparation of conmpounds of the
general fornmula | as defined above which conprises (i)
wEe@paring PCT/IN2005/000243
N- (5- ammo- 2- menyl phenyl ) - 4563-ryri dyl ) -2-pyrim di ne .’
of d(%"‘t{ 65<¢ éd iy é}l@ééﬁ% 3t pEME sOR¥nCAIV & idorglic F8aN e Sield the novel

mtelmeﬁaiamfthmﬁla@(WI phenyl ) A-(3-pyri dyl ) - 2-pyri m di ne
amne of the ibrmula. (XVII) with-trifluoro nethyl
aroyl chlorides of the formula (XDL) " to yield the

29. POMBles§ Qﬂ&ﬁﬂﬁ&ﬁn‘ﬂmﬂQ DS EGD8 WhERH ﬁle(chiorg’ ﬁyd&)@é&%n ?olverlllt used

phar maceuti cal conposition containing conpounds
in step(ijisisglerted ﬁoakﬂbhé@form, Methylena clslpnd@omthﬂene chloride, preferably-

chkg E_[E{aceutl cally acceptable carriers that are suitable
or topical, enteral, for exanple oral or rectal, or
parental adm nistration. 36. Novel pharmaceutical

conp05|t|on as_claimed_in clajm35 wherein the
30.h Rracasseasiclained yo g‘é@aﬁﬂ% 1% whsreindhe bagecused)is selenied fremtricthyl

i OO B frop?hitl et andB Sl g oo

maﬁl&pﬁkr@ﬂmlmthermgapﬁs'mttoéﬂ DegCai ns one or nore
" excipients or adjuvants. 38. Novel pharmaceuti cal
conposition as clainmed in clainms 35 to 37 wherein the

31.20PRess lak eRIAAM A ats P5!th 30 WhereirSthe 'mad1 — acld reducing agent used in
m crocrystalline cellulose , mcrofne cellulose, -

step| (g&fcuggduogngﬂ)g hnoysl eggpolmdmfj:hej fqmmlae)ﬂ] is a$edﬁcmqh from stannous

e O RN A7 R —

chldrrd'eb%he‘d (Hmcl um phosphat e, kaolin, magnesium
car bonat e, magnesi um oxi de, maltodextrin, mannitol

pol ynmet hacryl ates , potassi um chl ori de, povvdered

32. 5%hrobls0 %6 1R AL LS54 8031 SRERIE Bl Oy 5AVSit used in step(iil) is

selected from n-propanol, isopropanol, ethanol, ri-butanol or their mixtures’ “preferably n-

butanol.

33. A process as claimed in claims 25 to 22 wherein the base such as potassmm hydroxide
- or sodium hydroxide ,preferably is used.in step (iv) & the temperature isin the range of 90
—95degC. ' "

34. A process for the preparation of compounds of the general formula I as defined above

which comprises

(i) Preparing N-(S-amino-2-.methylphenyl)—4-(3-pyridyl)-2-pyrimidine amine of the
formula (XVII)



39. Novel pharnmaceutical conposition as clainmed in

clains 35 to 38 wherein the conposition contains
whrovdeeIsuch as acacia, alginic acid, carbonePCT/IN2005/000243

car boxynet hyl cel | ul ose sodiSém dextrin, ethyl

cel lul ose, gelatin, g EE gun] hydrogenated veget abl e

oi I, hydroxyet hyl cel (o] hydroxypropyl cel l ul ose ,

hydr oxypr opyl net hyl II}& liquid glucose,

nmagnesi umal uni num s f 'ﬁﬁfto extrin,

met hyl cel |l ul ose, po hacry| , povi done (e.qg.

Kol lidon(R), PlasdonefR)), preg¢latinized starch,

sodi um al gi nate and sigh. . 40 el pharmaceuti cal

conposition as clainmed in clajns to 39 wherein the

conposition contains Flavorin &gy nd flavor

enhancers such as maltol, vanillin, vanil lin,

ﬁE%},Q@ﬁvenﬁbﬁdllnfems fumaric acid, et hyI mal tol, and
tarfaric acid. 41. Novel E)ar maceut i cal conp05|t| on as

(ii) cI &ondensing N-€5-amin@=2-mgthy hﬁmd)-é'r(h-pynéyl);amymdmg namine of the

12 DRIE ORI SR S el B S e 0y
useﬁ)lyﬁeld ahe hidvel pamwuamdrgeﬁérahmmac(gnpounds of the

formula | as defined in clainm substantially as herein
described with reference to the Exanples 1,3,5,7 & 9

4 i I
35 Mo BREBAR L cRALRCBARAT FplafS o e frpuf s dfved
in clannf br albilge yitle pharatacenticelly ameptable capiers itist avé suitable for topiical, enteral,
efined in clajml substantially as herein
for exarppld Bral GO oF Prgre) BleRB e, Exampl 05 1 357 &

36. No?d: pﬂﬂﬁﬁfdeuﬁmmﬁueﬁ s NBaifd T et S 5HRRSh ﬁﬁoﬁﬁ‘annaceutlcally

substantially as herein described wth reference’t
acceptable earHersapd sslectedt foom Oinoaganicorrganics solidor lidwid. '

preparation of novel conmpounds of the formula I

defi ned above substantially as herein described with

37. NoveEplirRacsatitAl- dobifpobiiaank eirked fh dlfims 35 & 36 wherein the composition

contains one or more excipients or adjuvants.

38. Novel pharmaéeuticél composition as claimed in claims 35 to 37 wherein the
composition contains diluents , such as microcrystalline cellulose , microfine cellulose, lactose,
starch, pregelitinized starch,. calcium carbonate, calcium sulfate, sugar, dextrates, dextrin,
dextrose, dibasic calcium phosphate dihydrate, tribasic calcium phosphate, kaolin, magnesium
carbonate, magnesium oxide, maltodgxtrin, mannitol, polymethacrylates , potassium chloride,
powdered cellulose, sodium chloridé, sorbitol and talc. '

39. Novel pharmaceutical composition as claimed in claims 35 to 38 wherein the composition
contains binders such as acacia, alginic acid, carbomer , carboxymethylcellulose sodium, dextrin,
ethyl cellulose, gelatin, guar gum, hydrogenated vegetable oil, hydroxyethyl cellulose,
hydroxypropyl cellulose , hydroxypropyl methyl cellulose , liquid glucose, magnesium



46. Novel pharnaceutical conposition substantially as
herein described with reference to Exanple 11.
WO 2006/027795 PCT/IN2005/000243
. 57 .

aluminum silicate, maltodextrin, methylcellulose, polymethacrylates, povidoneg (e.g.
-Kollidon(R), Plasdone(R)), pregelatinized starch, sodium alginate and star¢h.

40. Novel pharmaceutical composition as claimed in claims 35 to 39 wherein the composition
contams Flavoring agents and flavor enhancers such as maltol vanillin, ethyl vanillin, menthol,
citric ac1d, fumanc acid, ethyl maltol, and tartaric acid.

41. Novel pharmaceutical composition as claimed in claims 35to 40 wherein the composition

.- -

contains pharmaceutically acceptable colors. . - : - -

42. Novel intermediates of the formulae (XII) to (XV) useful for tﬁe preparation of novel
compounds of the formula I as defined in claiml substantially as herein. described with
reference to the Examples 1,3,5,7 & 9

43. A process - for the preparation of novel mtermedlates of the formulae (Xl]]) to (XIV) useful
for the preparatlon of novel compounds of the formula I as defined in cla1m 1 substantially as
herein described with reference to the Examples 1,3,5,7 & 9

. £

44. Novel compounds of the formula I defined above substanﬁally as herein described with

reference to the Examples 1 to 10.

45. A process’ ‘ fo'I" the preparation of novel compounds of the formula I defined above ”

substantially as herein described with reference to the Examples 1 to 10

46. Novel pharmaceutical composition substantially as herein described with reference to
- Example 11. |



