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NOVEL PHENYLAM NOPYRI M DI NE DERI VATI VES AS | NHI BI TORS
OF BCR- ABL KI NASE The present invention relates to
novel internedi ates useful for the preparation of 5
novel phenyl am nopyri m di ne derivati ves,

pharmaceutical conposition containing the novel

pheny!l ani NPk Y §ANINOPYSY BERJYATIVES AS

their preparation |
rel ates to novel f%eny @ﬁbﬁg%%&%hgen%gawégﬁ vatives
of the general fornmula I given below N, HHx Y-(CFA n

N 10 (. In the forrmula the synbols have the

N
f oﬁh&ﬂfﬁ’?ﬁmnlﬁéi‘?ﬂ“ﬁ@ gelatep o %%Vekl%%ﬁm%ﬂ‘ss )(S@Pl foxNhe prepagation of
N=hovEF z SO ,

SO2 0§O HgOZ )JlﬁglhkT Og? 1f%ﬁ\l/del%lltgl gine?%ﬁag gesﬁr ovitdas at(:éi;t{o‘ﬁ C§mp osition
phapntamény ithahdwel qﬂmnplaaﬂh@;&ﬂhldineﬂemf?ﬁnfe@ aiidl bfocksse@for their
defi ned abov Furt her present i nventl on al so

pr GR5PAELIOY - gl meentiop PaTtWBEﬂﬁ riglatgs dp ingikelofhemd pypgidine amine
saigeriPames oPW&QﬁfoﬁﬁﬁﬁatIh%vaﬁ%EWeUt ically
acceptabl e salts thereof e I nvention al so provides
a pharmaceutical conposition 20 contai ning the novel
conpounds of the general formula | along with usually
enpl oyed pharmaceuti cal ceptabl e excepients and a
process for_I its preparationiy-l Thgynqvel conpounds of
the/ 1cnb u thetherapy of Chronic
Myel oi 24 . Since the 1C50 val ues of these
ange 0.1 to 10.0 nm, these
entially useful for the

(h

®

In the formula the symbols have the following meanings

Series A Series B

X=CH X=N

n=1,2 n=1%

R=H, Me R =H, Me

Y= O(zero), S, SO, | Y= O(zero), S,
S0, S0, 8O,

The invention also provides the pharméceutically acceptable 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 pharmaceutically acceptable excepients and a process for its preparation.
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5 CML Background of the invention Phenyl pyrimdine
am ne derivatives are known fromthe patents WO
9509851 10 WD 9509853, EP0588762, WD 9509847, WD
9903854, and EP-B-0-564 409 as effective conpounds
for treatnent of tunors. For exanple in WO 9509851
conpounds of the general formula II are disclosed Rl
R2 .,H15 ) er ei a i tuted
cycfffe g codpolidof @{”a bEnilact i bhenig bohtideamy af Chronic

ri Qﬁy&@fdﬁ%ﬁkeﬁtaq@l\ﬂﬂ) Sl ﬂﬁ?ﬁl@g @eﬁﬁiestlﬁ"'tﬁ&e %ﬂl&ﬁfe@ drd A range

phen pyr i pyrazinyl, thiazolyl,

py rQ. ifn‘tfdﬂ%)mm pghes@afzwehybmmmds medpxzccﬂtgplly mmﬂﬂ tfbrethe treatment of

5Su tuents of the above nmentioned cyclic radical

be| sel ected fromone or nore of the groups hal ogen,

cyano, carbarmyl, -C(=0-0R3,-C(=0 -R4, -SO2-N(R5) -

- él%R;Zg)kg -OR9 and fluorine substituted | ower al kyI
rund qi4he fayemdon R7, R8 and Rg are each

i ndependently of the others 25 hydr ogen or Iomer al kyl
that is unsubstituted or substituted by nono-

di -Hhewdrpyrmiikitieamiine dedwigivi? atskagbetoad the gﬂbﬂalwg@swsm
cyang, carbanmoyl,-C(=0-ORIO -C(=0-R11, 02-
LON( RY9) 2989853, N( R14) - R15, - OR16 and

fl u ” . MeRpid R1
SRS e, UL o8, IeERe ST by e
t heootphends {8r fagatinoged anokower al kyl t hat is

unsubstituted or substituted by nono- or di-|ower
al kyl am no, or a salt of such a conpound having at

| eagl congpled twbLVNA BRMRmdS Bf WOORPAZBRuula I are disclosed
N- phenyl -2- pyri m di neam ne derivati ve conpounds of the

gengral 5 fornul | are disclosed N Ro \
' N
\ /> H

15 (I

wherein
R1 is a substituted cyclic radical, the cyclic radical being bonded to a ring carbon
atom in each case and being selected from phenyl, pyridyl, pyrazinyl, thiazolyl,
20 pyrimidinyl, pyridazinyl and imidazolyl, and the substituents of the above-
mentioned 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 substituted lower alkyl, |
wherein R3, R4, Rs,R6, R7,R8 and Rg are each independently of the others
25 hydrogen or lower alky! that is unsubstituted or substituted by mono- or di-lower
aikylamino; and
R2 is selected from halogen, cyano, carbamoyl,-C(=0)-OR10, -C(=0)-R11, -SO2-
N(R12)-R13, -N(R14)-R15, -OR16 and fluorine-substituted lower alkyl, wherein
RI10, R11, R12, R13, R14,R1S and R16 are each independently of the others



W NHR2 R (11l) An N phenyl-2-pyrimdi neam ne

derivative of fornmula Il wherein RO is hydrogen,
hal ogen, | ower al koxy or lower alkyl, 10 R is a)
N- (am no-| ower al kyl)-carbanmoyl, b) N (hydroxy-| ower

al kyl ) - ear banoyl c) hydrazino, d) cyclohexyl-am no
t haltydragem s loyetrialiyl that isimaubsttadar subssutehbnimona Soral-lower

P AEPEATED oL Pl ol PR 2 P o o,

al kylam no that is substituted by norpholinyl,
hydr oxy- 1 ower al kyl am no, _cyano, i m dazolyl,

guakii ¥ 95098p hdN-phesub2-pyriudiagaaine derivatagespmpounds of the general
al ky, ﬁﬂ%ﬁﬁ'm@%%ﬁﬁ@&ia"ino’ am di no, di-I| ower

al kyl am no- cycl ohexyl, carboxy, |ower 20

al koxycar bonyl, carbanoyl, N hydroxy-carbanoyl,

hydr oxy, |ower al koxy, di hydroxyphosphoryl oxy,

A

pi perazinyl, Rpal kangyl - pi perazi nyl,

for i , ‘ am do or by a radical of the
for R)--)--NH-- wherein Ris

hyd |, hydroxynethyl, 1-

A€
hydr oxy- et hyl , nenpaptonethyl? 2- et hyl t hi o- et hyl ,
i ndol -3-yl -nmet hyl , phenyl 25 nethyl,
4- hydroky- phenyl -i net hyl, car gﬁljmyl - met hyl ,
2-car banoyi -et hyl, carboxy- nethyl, 2-carboxy-ethyl,
4- anAbPhem{2: pysimydiasanaipe dpiwsye offormulagll wherein RO is hydrogen,
| Hi.m dazaol - 4- - hyl 4..and R2 is C1 -C6 al kyl, C
- CSH agqg%gﬁ(lglfvercﬁ}(%’lr}? (%g@W%ﬂraclak ne, iodine,
10t r iK1 igor onet hyl , 30 hydroxy, phenyl, am no, nono(Cl
- | kyl)am no, di(CL -C3 al kyl)anm no, C2 -C4 3
al I@a%#?lnﬁ“ﬂ%%ﬁlw)oﬁ@f}?m@é’#boxyf ear boxy- met hoxy,
et rHBW?lﬁfdp&@ylbwgPélﬂﬁﬂarbmﬁﬁ{/}F anilam do, N, Ndi-(C -C3

al kyl ) sul fani | am do, " N- met - pi per azi nyl
pi pehydiamypb, 1H-im dazol -1-yl, 1H-triazol-1-yl,

SR TR o U

15f ordyulpReizinyl that is unsubstituted or substituted by amino-lower alkyl,
) morpholinyl, or
g) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino,
cyano, imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-
carbonylamino, amidino, di-lower alkylamino-cyclohexyl, carboxy, lower

20 - 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, hydroxymethyi, 1-
hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-

25 methyl, 4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-
methyl, 2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-
yl-methyl, and

R2 is C1 -C6 alkyl, C1 -C3 alkoxy, chlorine, bromine, iodine, trifluoromethyl,

30 - hydroxy, phenyl, amino, mono(C1 -C3 alkyl)amino, di(C1 -C3 alkyl)amino, C2 -C4
3



5--C02 R3, --NH-C(=0)--R3, --N(R3)--C(=0)--R4,
--O-(CH2)n --N(R3)--R4, -- C(.dbd. O --NH-(CH2)n
--RA@, --C(=0)--NH-(CH2)n --N(R3)--R4, --CH(CH3)-
“NH-CHO, --C(CH3).dbd. N--OH, --C(CH3)=N-- O - CH3,
--cr\(ﬁg@l--l\w -- NH-CH2 --C(=0)--N(R3)--R4, wherein
PEADEN-IASY, ?%‘é@tﬁe%@?ﬁyrlye pxy, lgthoX pearegnyEmethogy,

al kﬁﬁ‘lﬁamﬁ%@o N“&d(rf%q 1€3 aﬁ(ﬂ)@wﬂﬁa‘?ﬁla{nga dﬁzﬁ %%l—%llpleézm%

oxygen or su’l
I s pipetidgdn] H-Ghidags- lajdky]H trifztol-1G3, Hﬁibemm@labi@z-yhemaphthyl

b f th
1%? Oes%f%f @rneﬁw E%ﬂzy gqrqolige 103%9fd>npe?f fhe forppulaqes

al ky, S t o\ R4 —-
R dEooRs, SN O LAS R &Fﬁﬁf LB R N R3)-R4,
t rigq. dholr@hﬁﬂﬁy(CH@n R4, t-~(I(h@DeNH mﬂz)n --N(R3)——R4 --CH(CH3)-

et CRE PG ORE GRS P Bt oI . ~

15 Wk --&=d) S-N‘i’ﬁ?;)N'I@aWh@I%lﬂ RYVGAd ﬁh ¥ Qaci ﬁfdgﬁéﬁa)éﬁﬂy of the

b) N- (hydr oxy-I ower al kyl)-carbanoyl, c¢) hydrazi no,
20 (dbleré‘yld@rﬁékoﬂl Re(@i dhstdhany, msinors i staizolyt, 80isoxygen or sulfur, m

105 nabibet Pt Eou P SRt BtubeR <5 ket i) Supryicntorip

MO rRe@ideMdine @t tifiuckeMEhylaRkYd amlimabMat-y] @r morpholinyl and R7 is
substituted by norpholi nyf hydr oxy- | ower al k Iipam no,

Cy dnbo-C3 sk & g}}eny]gbgm; @Wubstgﬁﬁeﬁ er m|0@qquibst1tuted by C1 -C3 alkyl,

I ky m

S SRSl 1 ARG BRI s
| O\Kknvata.}el@f)fmﬁﬂbﬁhwhereﬁﬂ{(bﬂﬂn@dfqgeﬁﬂhyiy‘e@)dywéﬂﬂbamllower
15hyd y, lower al koxy, dihydroxyphosphoryl oxy,
pi p"(ilf Yazi nyl , | ower al kanoyl - pi perazi nyl,
f orgyispi perazinyl, prolylamdo or by a radical of the
formula H N-CH(R) -- C(=O -NH- wherein Ris
hydi{) @b@min@owmlkad)kqarbarrmhzyi , hydroxymethyl, | 30

R SR ARt gy T o et L

4 ftydydmmn@henyl met hyl , car barmyl met hyl ,
2- car banpyl - et hyl carboxy nmet hyl , 2- carboxy et hyl ,
204 é%cﬁ‘édﬁﬁ}t}’lrﬁmlf@ iR StwiBH 9T SUBRLIRcHPY amifo

eb gpo%)%gl,yl ﬁjh %lruin%[g)tsh%lreg rﬁﬁﬁgbsﬁgutgf?@mmggomeﬂf(yl, d
t r |ﬂ mogrhoireyihyt |
g) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino,
cyano, imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-

25 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, hydroxymethyi, 1-

30  hydroxy-ethyl, mercaptoniéthyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-
methyl, 4-hydroxy-phenyl-methyl, carbamoyl-methyi, 2-carbamoyl-ethyl, carboxy-
methyl, 2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H-imidazol-4-
yl-methyl, and

R2 is C1 -C6 alkyl, C1 -C3 alkoxy, chlorine, bromine, iodine, trifluoromethyl,
4



4 hydroxy, phenyl, am no, nono(Cl -C3 al kyl)am no,

di (ClL -C3 alkyl)amno, C2 -C4 al kanoyl, propen-yl oxy,

car boxy, carboxy-methoxy, ethoxycarbonyl -methoxy,

sul fanilam do, N, Ndi-(Cl -C3 al kyl)sul fanilam do,

N- et hyl - pi perazinyl, piperidinyl, |IHimdazol-1-yl,

| H hydraxyo I;)hanIa,rniﬂ@nhmmZ(EMQBaﬂbj/l)a&amd) AiGIndphiliayjamifo, C2 -C4

8%/ Cl?,lﬁgr? ﬁ)ﬁ(meg éﬁony @%(E‘)&g Z;ak}gg)gz\x{}lne%%x%)e{h%%lgga?llaon?ffl-m%rt]foxy,
- - “Kd?@hﬂazﬁ‘ﬁio% N 34(01 '(L@a‘llgml)faﬂn af W T&ﬁé Rlperazmyl

O(=0) - - N -
- MlR@)dlnﬂA.lHdHl@H@M)’l- -lHMhazto-l—l@ﬂq H—beﬁ{lﬁh'&)zeﬂhﬁ-yg-}lmaphthyl

5 QPPN sk il Lt Resicalil o ohfle e

i ndependent|y of the other CI -C3 alkyl, RA@ is
hydroxy, am no or imdazolyl, Xis oxygen or sulfur,

i s tCO2R%p- @-—Gﬁ@--ﬁofN@?’)RE(T@) -HA r- e HADh - -1\@3)4{4 --

i PO O AR it Pl LR sk B e -

andNR7-GHO CLC({EB})*HL K, -ar (CHS)mLeoybmhab ng@m?(--NHz ~-NH--
unsubstituted or mono-substit ut ed

10hal 65 nCEe)oNBR)--RAi whereinddeandyi4 aré eack 19é¢ptend¢mélwex5 the other

el xEP gt aMaio Wiy bind/ & SRRONRES i vlior suttyr mis 1

2I lIzile:r 3,R3s @|0V)3 RQOS wiiarsen, gﬂcggﬂkﬁy@[ Q@Eﬂlk@iy, GChiorie8, bromine,
en r

o bl o i Tprara ol B i Ao prormhagy | ERARY is C1 -C3

(‘j‘rl E{(ihli/()lh h:c%}iffl'ytﬁé‘[llsé ul%uf)éeﬁr'g\SY/tEd 015111Hﬁ(§ Ql)ﬂs ﬁﬁefd%')ydjl A ékylzﬁalogen

155- rastbiyyitifigorohictiy lor a 2alpthersof.hi azi nyI 4-

20

25

pyrazi nyl, 2-benzofuryl, N oxido-2- pyri dyl,

N- oxi do- 3- pyri dyl , N-oxi do- 4-pyridyl, 1Hindol-2-yl,
1HEFO38B7& vldeml- UBt Byl 6,71 RYMHOIHR- St thed éﬂé&fﬂofohﬁﬁia’ IV are
1-nethyl - pyridinium4-yliodide, dinethyl am nophenyl

or $¢ Q?@@yl N- et hyl am nophenyl, R4

(Iv)

wherein R1 is hydrogen or C1 -C3 alkyl, R2 is hydrogen or C1 -C3 alkyl, R3 is 2-
pyridyl, 3-pyridyl,

4-pyridyl, 2-methyl-3-pyridyl, 4-methyl-3-pyridyl, 2-furyl, 5-methyl-2-furyl, 2,5-
dimethyl-3-furyl, 2-thienyl, 3-thienyl, 5-methyl-2-thienyl, 2-phenothiazinyl, 4- . .
pyrazinyl, 2-benzofuryl, N-oxido-2-pyridyl, N-oxido-3-pyridyl, N-oxido-4-pyridyl,
1H-indol-2-yl, 1H-indol-3-yl, 1-methyl-1H-pyirol-2-yl, 4-quinolinyl, 1-methyl-
pyridinium-4-yliedide, dimethylaminophenyl or N-acetyl-N-methylaminophenyl, R4

5



5 1is hydrogen, d -C3 alkyl, --CO-CO-0-C2 H5 or

N, N- di net hyl am noet hyl, at |east one of R5, R6, RY

and R8B is d -C6 alkyl, d -C3 al koxy, chloro, brono,

i odo, trifluoronethyl, hydroxy, phenyl, am no,

nmono- (Cl1 -C3 -al kyl)am no, di(d -C3 al kyl )am no, C2

- CAisdivkengen G $Hoplenty+ORy-CapbO Y15 wat Nedqmﬂtymmoetﬁyl at
et hp

al kyelagtcar bgﬁ‘?ﬂ lgﬁ]t@ooanﬁﬁiis ﬁéilhﬁ6ﬁ?lg’é?(grz (%,qu_(oxy, chloro bromo, iodo,

pi p@rﬂlﬁrda}yéthyllﬂrydwﬂydﬁze%r |afrbﬁho mldaol(Ch aé9 l—aﬂ({dﬁmlno di(C1 -3

1H benzi m dazol napht hyl, cycl open
3, 4alyhasning (B%rfz%lk&nﬂm prapgnylaky,ahrbong cafbotr@ethoxy,

18r %@%@I&%ﬁ%ﬂpw @%a%da&&di%’%?@:@%lfa&ﬂamldo N-
-- ’\i@la}ryfpﬂ?eramgﬁ(gfg@l)dmygiﬂ ﬁ%i@azol 1= ﬁg FIITQ)IE{ZN'I 'Ing 1H-benzimidazol-

CiH3)
&4 Yoyl -napiyl, sy@bpcm}ﬂ,d&)innethﬂh@nzyl ooa r-acl@lzgfmne ORIE
g kh Ris @ -C alkyl, Xis oxygen or sulfur, m
|sl or 3, 15 nis 2 or 3, R9ishydrogen,CI-C3

al kyCO2@®, --NB—al(kox-yR CN{RF-0(=0y-orp, iodo or

tr|f th RIOis 1Hinidazol-|

ror BT R~ M- (T OTHE 5 APk Ror R, --CH(CHB)--NEL-CHO,
unsupgifihuiechpphenyl or phenyl which is

m)nosubstltut ed by d -C3 alkyl, halogen or

tri f-IClHGHé)fé‘{-F@+ CHANEC(RH3 JofNTEL, MsCHQueI(t:Q)RBI(R)Rﬁ{ R7

d har hace caII accept abl e
e et 8 St S (wRE T NP falghex is oxygen or

genatfat, nﬁ;grlrrgloagv are disclosed R7 R6 Rl Rs N5 2
NHRI R3 Wierein 25 Rl is Eyrazm yl
151 reisRyar 3, ROpykdsegen, ChriEhalky ElaﬁmeBGObw,v@:ﬂom bromo, iodo or

al hen erein t r

o s e IG5 BT B ot
or uhlshﬂsﬂtldakp'ﬂeylyl dpheaed whichais frﬂdh@sdlﬁﬂﬂ&ﬁfd&@ €1 B ARYIPRMogen
atom

or tnt?uoromethyl and the other substituents R5, R6, R7 and RS are hydrogen, or a
pharmaceutically acceptable salt thereof,

20 In EP 0564 409 compounds of the general formula V are disclosed

Rt R
R1 Rs 5
R, N—H Ry
Re W
Wherein

25 Ry is pyrazinyl, l-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 ring carbon atom, or
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10
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unsubstituted or | ower alkyl-substituted pyridyl

bonded at a ring carbon atom and unsubstituted or
substituted at the nitrogen atom by oxygen, R2, R3 are
each i ndependently of the other hydrogen or | ower

al kyl, one or two of the radicals R4, R5, R6, R7 and

RS wmsebstibeddl oni fomer atklylreubstisiddspyridyt bondedvaem @bk catpowmtom and

5 ' f.th | Vi -N(R9) - C(=X) - "o
s ampuRt G Ribit el flH bhobdhom itk a) kvl - 10 X
IS TOXR, abdbRh ihdBpRRientl lo@WRY otﬁélkbﬁ}di(i)g&rﬁ?’lo@éﬁdﬁl%i,egh@gr two of

or O-lower alkyl- hydroximno, Y'is oxygen or
gr dhpranigals B Badist BnandR O sachmitib,i fhivae-sebstibdédclaiver alkoxy or a

havi at.l.east 5 carbon atons, or an aromati C,
ar&ﬁ@?@cEﬂfﬁ al i phatic, cycloaliphatic,

cyqbﬂmmph@ti c-aliphatic, heterocyclic or hetero-
cyclicaliphatic radical, And the remaining radicals

R4 ,-NB9)-H6PORY harftio REVar e each i ndependently of the

ot ydrogen, lower alkyl that is unsubstituted or
substituted by free or alkylated am no, piperazinyl,
pi (eris Bydayden opYowealalldi,nyl or by norpholinyl, or |ower
al kanoyl, 20 trjfluoronmethyl, free, etherified or
esteribt PEY W B%9e, Neloser ~alkylyimancs dhistroxigyncatos gO-lower  alkyl-
amReHmipee or esterified carboxy, or a salt of such
a conpound having atlest one salt-forming group. In
WO W EGS84eh orthppreny NER- pyri mi di neam ne derivative of
th %%ral dforrrula VI 25 are disclosed RRZ NNH
(V?\i rddn 30 R s napht hyl , fluorenyl,

2;(:' F é&c@H)élipl%ic@acﬁb‘&l%%gtaﬁgas@ﬁCclafb%nra?fq{ls‘f 3k an BRfnatic, aromatic-
aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, heterocyclic or hetero-
cyclicaliphatic radical,

And the remaining radicals Ry, Rs, R, Ry and Ry are each independently of the
others hydrogen, lower alkyl that is unsubstituted or substituted by free or alkylated
amino, piperazinyl, piperidinyl, pyrrolidinyl or by morpholinyl, or lower alkanoyl,
trifluoromethyl, free, etherified or esterified hydroxyl, free, alkylated or acylated

amino or free or esterified carboxy, or a salt of such a compound having atlest one

salt-forming group.

In WO 9509847, N-phenyi-2-pyrimidineamine derivative of the general formula VI

are disclosed
R Ra

(VD)

wherein
R1 is naphthyl, fluorenyl, anthracenyl or a substituted cyclie radical, the cyclic
7



7 radical being bonded to a ring carbon atomin each
case and being selected from phenyl, pyridyl,
1Hindolyl, pyrazinyl, thiazolyl, pyrimdinyl,
pyridazinyl and imdazolyl, and the substituents of
t he above-nenti oned phenyl radical being selected

~ f r onstiegldbedixg boriall dgengingidarben amymimeachnashatd beingdeldtted from

L

al kyl wherein the am no group _
al I6glested dram hydnsy, lalldgenoyitat eghnof pombstimadi aaialafen-substituted

cac R e R O AR h e by ogen or o

eac

hal -substj t yted | | f a..radical. of
ForfHT e AR, LHy Tdepd, it B bherpaimidintls rgasn and
andnfR@azoB/, NS WL RubBRREN of |tHé"%%o?%ﬁ%éhti&fed f‘%ﬂmeggr LOWEH being

ree,

i(OWhats @V1gm no- or hydroxy-substituted | ower

kyl, froma radical of formula VIc S02-N(R6)R7 (VIc)
wherein 15 R6 and R7 are each independently of the

ot en,; lgwer al kyl or am no- |ower alkyl, or
ohersr il GG RYE 18

- ( @R yidetOb2) 24, lowachlkyl @famidio6@l alRfl WinseM e Mhho group

n toget her formthe bival ent radical

wherein 20 R8 and RO are each

10 hde

20

25

30

- \Y/
. N(. g)éﬁ%‘%?rmﬂz)%%teq pelowenakanaylpgd, Bpryd radispl affermeiln nRE(=0)-
is }jjmqmgwb?%e@nl s am no or am no-cycl ohexyl, or is

| ower al k
gudii aiyilR5 4rowech iadldpehdemily of dardilos hydusicaroor L&ﬂ'Ethierd g amino-
| ower al kyl ami no- cycl oh I i perazinyl, carboxy,

I oﬁé?‘ﬁfﬁ%’?{%g%‘?ﬁ%ﬁ?wy fﬁgér gﬁﬁ‘ﬂﬂaglcﬁq}fm%y&r banoy! ,

hy dsOZIN(REPVEIVIE] ¥R&¥in di hydroxyphosphoryl oxy 25 or by

hy Vi I . cyano, am no-|ower alkyl,

pd TR ot _

p hRiGednid R ko g e Shink tedivdl @weadicaaldor2)2- Nrepea2 pading#Hom
of ng ag?

a T3depl ebforgplaridnyl a Vii 30 -N(RLO)RI I (VI 1)

t 1s substituted by imdazolyl,

rnyl pi perazinyl, and the substituents of the other
é{gﬂnéé%t arp feddh ingapleidently ad iheaitlser hypdngers édveatadids] or emino-

or " hal ogen-substituted | ower al koxy,

ve-nentioned formulae Vla, mor VIc and from

-N(R8)R9 (VId) wherein

R8 and R9 are cach independently of the other lower alkyl, or wherein

R8 is hydrogen and R9 is amino or amino-cyclohexyl, or is lower alkyl that is
substituted by 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-substituted lower alkoxy, phthalimido-substituted lower
alkyl, from a radical of the above-mentioned formulae VIa, m or Vlc and from a

radical of formula VII

SN(RIORIL (VD)

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

alkylamino, di-lower alkylamino, lower alkanoylamino, imidazolyl, guanidyl, lower
' 8



wherein RIO and RI 1 are each independently of the

ot her hydrogen or lower alkyl, or wherein RROis

hydrogen and RL | is ami no or am no-cycl ohexyl, or is

| ower al kyl substituted by am no, |ower alkylam no,

di -1 ower al kyl am no, | ower al kanoyl am no, i m dazolyl,
aﬂik:dyrmnotc‘@rimylaanm kydiding, erbﬂnyamnvmclohmywmmrazmyl

I h
f onﬁﬁﬁﬁﬁpggmé%wﬂﬁr%Oé%:?‘%‘s%ya P BT B ORprrony-
cardagimidyl, iy gr1e%¥r alReusD amwﬂoxy@%@ﬁwmx;( 9%"@36 glycylamido; and
al koxy di hydr oxyphosphor yI 0 am do;
R2 K&isiiteq, dluoringrawhistites ipwe aléqurlmpalaif Ifm«yllzoVHé

r adi V 5 -N(R12) - C(=X)-(Y)n-R13
5( \ N? 2)\?\(;@@ (%J]h%? #Vﬁgydr ogen or lower alkyl, Xis
oxo, thin, imno, Nlower alkyl-imno, hydroximno or

O | ower. al kyl - 10 hydroximno, Y is oxygen or the
grotF™ M n is 0 or 1, and Rl 3 is an aliphatic radical

ha‘ﬁﬁ%ﬁgﬁlﬂogﬁ?&@wgﬂlgﬁn atons, or an aronatic,

aromati c bal i phatic,

Cy(X cabxiopthid, iminal Npbati dkylhetiss, Q@&i@kizﬁm@ br O-lower alkyl-
roc clic-aliphatic radical, or a salt of such a
h’ﬁ ’I‘i‘ﬁw ng at |east one salt- 15 forni ng group.

FUYYWx&E&rﬁorﬁE@é@ﬂ?@@{9'1@6'09 eyt he use of said

onpounds in the treatnent o artheroscl erosis. The
patidatis Y algieEs tdias hmnh@& ledses U&bomﬁtomﬁr m@ml aromatic,

py m ne d at [

d é‘é"v%%‘ffr%ﬁp}taﬁ% NG \abet &f?&hﬂ}f%@:éés% hSfrosyrlcie

f ok ybiic-aliphatié Yoasi, rﬂa@a'ﬁhlﬂ@ﬁs%ch ARbRLSSha TheCRNGS! one salt-
treat ment. The | C50 val ue reported for G eevecTM is

538 ToraHBs Holhy s (nm. 25 NNH NHN N-CH3 CH3SG3H N O 1
N I X

Furthermore EP0564409 discloses the use of said compounds in the treatment of
artherosclerosis. The patent W09903854 describes the use of pyridyl pyrimidine
amine derivatives, especially of Gleevec'™ the Novartis compound CGP57148 of
20 the formula IX , as tyrosine kinase inhibitors in cancer treatment. The ICs value

reported for Gleevec™ is 38 nano molars {nm).

25
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- N(R9) - C(=X) - (Y) n-F

9 In the recent patent WO 0222597 dated 11.09. 2001 of
Novartis, conpounds of the formula (X) have been

di scl osed wherein : R7T R Rt NRB RS R2>H-N 5 R3

(x) R is pyrazinyl ;1-methyl-1 Hpyrrolyi ; am no-or

am no-1 ower al kyl -substituted phenyl, wherein the

am hlothg revagt patene 3¢ 022207 datbd QEDQQDGW@I‘M&MS&%@@@S of the

; 10, i dazol yl bonded at a
fiv nﬁﬁﬁﬂggg@%?b dﬁgk%%ﬂ1é$ﬁﬁﬁ or unsubstituted or

| ower alkylsubstltuted pyridyl bonded at a ring carbon
atom and unsubstituted or substituted at the nitrogen
atom by oxygen, R2 and R3 are each independently of
the other hydrogen or |ower alkyl, one of the radicals
R4, R5, R6, R7 Rgd R8 Rg a radi cal pf formul al |

| ower al kyl, X thio, imno, NI ower

al kyl Ry g 1 oRs0- | ower al kyl - ‘

hydr oxi 'no!\1 Y i gén or the group NHL nis O or 1
and s p ' V\,hl ch %% a) substituted by a radical
sel ect ed\fr t e group nsisting 20 of am no;

nmono- qr Ai l'ower al kylam n ; |ower al kanoyl am no ;
sfornyl™3 T ower al koxy-car bog}gl ; and | ower al kyl
which is substituted by amn nmono-or di -1 ower

al kyl am n or | oweral kanoyl anmi no, orb) substituted by
an unsubstituted or substituted radical selected from

the group consisting of benzylam no ; benzoylanino ;
Py ritiak hgtesmill ;1-RiRACT A IR BRERED 1
pi per atz)ﬁ‘n I i-/car oﬁ% yﬂ 0rr)tr“;r pﬁl [FBZ lnc?ﬁllmﬂ a%wderl all% Substituted

al lpengunbercinthednhy drewriplcach ms;alsbﬂem elklyBiidnacylated ; 1H-

10y b T Rl € ALORS Feibens T henismtgr

seluwsttadiksdosnloRer QX OUDsEOREI SN RdeE Xﬂ:ﬂﬁ’ng LB atom and
al kyl hydr oxy- or am no-substituted | ower alk

y
tr |LF1P‘&h§FIB’FFé1tWP stitpd ARG nitogeR AtoR tosgygen.R2 and R3 arc each
independently of the other hydrogen or lower alkyl, one of the radicals R4, R5, R6,

R7 and R8 is a radical of formulall -N(R9)-C(=X)-(Y)n-R10 wherein

15 Rgis hydrogen or lower alkyl,

X is 0xo, thio, imino, N-lower alkyl-imino, hydroximino or O-lower alkyl-
hydroximino,

Y 15 oxygen or the group NH, nis 0 or 1 and

R101s phenjzl which is a) substituted by a radical selected from the group consisting

20 of amino; mono-or di lower alkylamin ; lower alkanoylamino ; formyl ; lower

25

alkoxy—carbonyl ; and lower alkyl which is substituted by amino, mono-or di-lower
alkylamin or loweralkanoylamino, or b) substituted by an unsubstituted or
substituted radical selected from the group consisting of benzylamino ;
benzoylamino ; pyrrolidinyl ; piperidyl ; piperazinyl ; 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-or amino-substituted lower alkyl ; trifluoromethyl ; hydroxy; lower alkoxy ;



10 | ower al kanoyl oxy ; am no; nono-or di-|ower

al kylamn ; | ower al kanoylam no ; benzoyl am no ;

car boxy; | ower al koxycarbonyl and hal ogen, and c)
optionally further substituted by one or nore

radi cal s selected fromthe group consisting of cyan;

| ovlewenilkyoyloxlyy emdooy memoanridivbovedt iktyl dniit e thw e wikanayikilno :

AT Bl 5 o A et
| ovgrih &l deBaRYka Bl BRe or IQ@I%%Q(Y][:QE‘E«%QM il ﬁ&{lk?ﬁ’é(%rbu]% E&’}ﬁfs ing of
d h W th th 0 at ﬂﬁ%

al koxycar bonyl an al ogen, e provi

i s ayend;4owent ikl piyrexgpi mylnp-substitviep hevey lajkyanttiftlosomethyt ;
remai,ni ng, radi cal s R4, ,R6, R7 and R8 are ch )

) nggﬁ‘é%&g‘rﬂw ﬂ‘i(m hiv6t ﬁiﬁ%mw&r%@f;m@&ﬁr@@w alkylamin ;

t habweSalkdiyatihd Ub@Eo REmRIR Thitloul Sidwly agf(f)s%al%Bnyl and halogen,
al kyl ated am no, 10 piperazinyl, piperidyl,

py rwigh thgipngrriscothatdiChis abt(fynhethylipopeeazimykaretiylphenyl, and the
trifluoronmethyl o etherified.or.esterjfe

nydPBU AR me RO REARI AR RS A En HasGoRhly PEpe prhers
estigitddeadotaF ARNWhat Y udsubatlthtc@br Subehtuted Wadikylated amino,

having at |least one salt-formng group. 15 It is very
10ve | mipgernd: Birerdybyriplidian erompphpliry] pioviariatiands trifluoromethyl ;

R e R e e A

possisterified caboey, onashiheitach dics@psaR], haslhght Bast dukanf@aming
[especially Chronic Myeloid Leukema (CM.) and Acute
Lyﬁgﬂﬁblastic Leukemi a, where especially apoptotic
nmechani sms of action are found]. Consequently interest
and attention are being 20 given for devel opi ng nore

15nevit ispleecwlk gnéwh kiah ghesiyl Ainmoahoide pyentidioere dalling under the above
cag&g&kig qf conpoungs. Vyth t he abpve .obj ectives i?
vi SWWRMELSEPHIES Sl (RS B b VeK 5y ETnbfit gt of Ber-abl

di pesitive dsncdn ehd &ivedr fdide@sts adtieh a6 dukemsas [ 84peBiall £ hifonic Myeloid
both for new nolecules as well as 25 for the 1 nproved

pr deBkapia (FHMLY ad Arphrmphdtassic Lerkemin vt espetiplly apoptotic
.Th %&E&{igms of rh%ti&?'ape g;mn%g.t C%{&seﬁ\ﬁenttl?einfége%? %H(tl attﬁ%tion are being
invention is to provide novel pheny am no pyrido

20 py ivendiferes defelgengrabref apwuhmidchles dfatlinge avitbov®oad dnentioned
their har.maceutically acceptable salts 5 Another
obf%@g?gﬁ(%FO?ﬂ%u esent invention is to provide nove
phenyl am no pyrido pyrimdines of general formula
(1) defined above and their pharmaceutically

With the above objectives in view we continued our R & D in the above mentioned

“directions and have filed applications for patents both for new molecules as well as

25 for the improved processes for the preparation of such molecules

11



acceptabl e salts which have 1C50 values in the range
0.1 to 10.0 nm Yet another objective of the present
invention is to provide novel phenyl amno 10 pyrido
pyrim di nes of general formula (1) and their
pharmaceutically acceptable. salts which are useful
f or Thérefote pthenedih cbfecdd- oSttiel fresenoiienti@bisastrw@d®hovel phenyl
t he gresent invention is to provide a Erocess for the '
pr efaI8t PRI LRYHBYENCH W ngenekhi Fmplar (Bo gytnadi dbamss and  their
of 1%%511%5@6111 if fined 15 above and their
phar maceut Pcag{y%l“%é%bg%%aa |l e salts Further objective of
the present invention is to provide a pharmaceuti cal
onposi tiqn containing the novel phenyl am no pyrido )
Sgyr th?fnfgﬁecaffe @gﬁ@rpaPsen¥ BYRRIoR 16 [ty PEdYirle pasiel phenyl amino pyrido
phasymiaites Gl boheRE CERLAR! @) S lthéi i
trzlgt ment of %OGCI\/L St I(Ehang)ﬁt‘3 Eg?&%'gjé\égcta{l(\géh%?%%l ?i%naceutlcauy
pr exeeptablogaist which hsvd I sprauésdim e pinge 6siStof1010 dnne
preparati on of pharmaceutical conposition containing
‘novel phenyl am no pyrido pyrimdines of general
foryetl @oflet cBRLAREAr AROUR AN AnihiEbh iPIALIRGEUhORRhYny! ami
25 accept a'blve_jgscal ts StiPI Sanoltlher oblj ectplﬂsg OP tﬁg fyl dmino
10pr exside nymvetineo af genera forowlad® newdthdmplermedittaly acceptable.

use e aratjon of conpounds of the
f orsfr?li}% g‘f’q%hdtg% uﬁe%’?g%ég%%re%ewéﬁ%ﬁﬁtjt her objective of
the present invention is to provide processes for the

pre iiati on of novel internediates useful for the
pr e‘% aAnothet ehicHbeedf Benprseanddngintion e tp amprvide al process for the

defy RS, r.di. - - i nti
pr oﬂ\g‘:&%g% phen)cff’]’é'i m oa{g{)llrl o dﬁ)ﬁr’ipl %ﬂlg{ngigp%fleﬁgg)ﬁ%}l 1D defined
15f oralpav@ar(d theif phirt¥(cubieAllnaccEhtable@rlls (1) \Wherein the
synbol s have the follow ng neanings Series A Series B
X=CH X=N
Further objective of the present invention is to provide a pharmaceutical

composition containing the novel phenyl amino pyrido pyrimidines of general
formula (I) and their pharmaceutically acceptable salts useful for the treatment of
20 CML

Still another objective of the present invention is to provide a process for the
preparation of pharmaceutical composition containing novel phenyl amino pyrido
pyrimidines of general formula (I) defined above and their pharmaceutically

25 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
30 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

12
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15

n=1,2 n=1 R=H, M R=H,Me Y= 0(zero), S, SO Y=
O(zero), S, SO SO S 10 and the pharnaceutically
acceptable salts thereof The trifluoro methyl group in
t he above conpounds is preferably bonded to the
phenyl / pyridinyl at position 3 (when n = 1) and when
two such groups are present, they are preferably
bonded at positions 3,5 ( when n = 2) 15 Speci al
preference is given to conmpounds of the genera

f Or Iuor o‘%‘ﬂ)gt’ #P(T Pre?%lﬁ mvegﬁ ‘52’2‘2"3‘% Si nﬁwi iarln%{))OUp pyr{rwgines of

phqmnhﬁpﬂtmdhqml ring (n=1, Series-A Series-B) and
when two such groups are present, bonding at position
3,5- is preferred (n=2, es-A ). 13 Very speci al
preference js given Rgi§é?£ general fornul a
Hbup and the
esent in position 3 and
ring (n =1 and 2,
nti oned conpounds are new as
rted in the literature The
ds of the formula (1) form pharmaceutically
e salts. For examplk salts are formed with
aci ds such as hydrochloric acid, sulfuric
10 avid, phosphoric acid, (or) with sui tabl e or gani c
carboxylic (or) sulfonic acids for exanple aliphatic
nod@-(or) di carboxylic acids, such as trifluoro acetic
acid acetic acid, propionic acid, glycolic acid,
succinic acid, maleic acid, fumaric acid,
hyd%@@lﬁéhfemn@éﬂ lulvrm’cm bllamr&me@urtmrl c acid citric
agi of) oxatic blu (or—amnNo acids such as
IR
arglnlne (or) Iy< romati c|carboxylic acids, such
as xpeapi ¢ aci d, 3(&5Jphenoxy pbenzoi ¢ aci d, 2-acetoxy
benzoic acid, salicylic acid aromatic aliphatic
caﬂbo%ﬂ I C aC|ds nsuth as nicofinic acid al i phatic

S“ﬁﬂ”?fkd LIUb nﬁfurﬂ§ducluau, sul fonic acid and

afonat 7 ¢ sul foni ¢ |ke,far exanpl e benzene and
4 6l OeRe), SUKDONNE agidf), S,

50, S0, SO,

and the pharmaceutically acceptable salts thereof

The trifluoro methyl group in the above compounds is preferably bonded to the
phenyl/pyridinyl at position 3 ( when n = 1) and when two such groups are prescn
they are preferably bonded at positions 3,5 ( when n=2)

Special preference is given to compounds of the general formula (I) wherein R
represents methyl group and the trifluoromethyl group is present in position 3 of
the phenyl/pyridiny! ring (n=1, Series-A, Series-B) and when two such groups are
present, bonding at position 3,5- is preferred (n=2, Series-A ).

13
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20 However, only pharmaceutically acceptable non toxic
salts are used for the therapeutic purposes, and

those salts are therefore preferred. According to

anot her enbodi nent of the invention there is provided

a process for the preparation of novel phenyl am no

PY IV &9 spaetdl pitedéreRs: 19%ivieh @0 f@idpaliad(h) oftehlerXlY-fofaiidn (1) wNere in R
25 where the synbols have the neanings given bel ow and

t heFpregshgravaedih srew iyl thede@prremrdyheiodp ickittcnbin peditien 3 and

whi ch... rj 14 {1 ondensi .

4- r@?%‘éﬁ%ﬁmﬁﬁ‘?%%eﬁ?’f?‘}%&o? TEREL et (XI) QN 25

R A wherein R represents hydrogen or nethyl with

trifluoro nethyl aroyl chlorides of 10 the fornula )

( XIThe, abgvg meptignedyconmanads Rre( pgw s they havieat dsemeeported in the
or ﬁer@ﬁ‘ﬂ%x represents N or Hin the presence of chlore
hydrocar on solvent and a base at a tenperature in the
range of 30 to 40 Deg C to yield the novel

internmediate nitro trifluoronethyl aroyl, am des of the

f or |%pm1@@nil§<p% |t151t3 Imelltl‘thQ) fogm @arma%utleggbb acqgpigble salts. For

W &% Emfe@B1s hrd Bt el REHTRRRAES: sV §hePROMRIrochloric acid, sulfuric

10 acid, phosphoric acid, {or) with suitable organic carboxylic (or) sulfonic acids for

15

example aliphatic mono-(or) dicarboxylic acids, such as trifluoro acetic acid acetic
acid, propionic acid, glycolic acid, succinic acid, maleic acid, fumaric acid,
hydroxymaleic acid,malic acid, tartaric acid citric acid (or) oxalic acid (or) amino
acids such as arginine (or) lysine, aromatic carboxylic acids, such as benzoic acid, 2-
phenoxy benzoic acid, 2-acetoxy benzoic acid, salicylic acid aromatic aliphatic
carboxylic acids, such as nicotinic acid aliphatic sulfonic acids, such as methane
sulfonic acid and aromatic sulfonic acids like for example benzene and 4-toluene

sulfonic acids.

20 However, only pharmaceutically acceptable non toxic salts are used for the

therapeutic purposes, and those salts are therefore 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 T,

v
H Y—/(CF3 n
' |
R
S (n

25

where the symbols have the meanings given below and their pharmaceutically

acceptable acid addition salts which comprises

14



25 15 (ii1) Reducing the resulting novel conpounds of
the formula (XIlI1) using a netal - acid reducing
agent at a tenperature in the range of 0-5Cto vyield
the novel internediate amno trifluoronethyl aroyl

am des of the formula(XIV) 5 HY-(CFa) n (xivo N/
H2ZN ~(Y 0 R where R & n have the neanings gi ven

above ng t he. conpounds of the

f or mitth ()ﬁ“i?)j %?“i IH'”éoar’(ﬂﬁfNN% nylaf(&hbher at ur e
in the range of 60 to 95C in the presence of polar
sol vent and an inorganic acid to yield the novel
internediate salts of g%@nidino i fl uoronethyl aroyl
am des of fornmula (XV) -(CFa) n H2N HN N
I 1X (xv) o R where R and ve t he meani ngs gi ven
above and 20 (iv) condens% e novel conpounds of
the formula (XV) with a cTompoundXlof formula(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 (1) where Rn X are as defined

abovewherein R represents hydrogen or methyl with trifluoro methyl aroyl chlorides of
10 the formula (XID), '

P
! }Y(CF@ n
s X

CloC

(XIT)

15

n represents 1 or 2 and x represents N or H in the presence of chloro
hydrocarbon solvent and a base at a temperature in the range of 30 to 40 Deg C

to yield the novel intermediate nitro trifluoromethyl aroyl amides of the formula
20 (XTIT) '

b Y—(CR} n
O N X
. @/ (X
&)

R

where R and n have the meanings given above
25

15



and if desired converting the novel conpounds of the
formula | into 25 pharnmaceutically acceptable salts

by conventional nethods The above defined process is

shown in the Schenme | given below 16 5 10 Schene |

15 Step-i: CFaM zN |1 NFiZz 2N X F\ COCl Xl Al .
XITT (30 SRefuding thlé'“re(s@lﬁﬁ% mio%l(&ﬁ%lgands@f e Yol Cgﬁﬂ)lusing a
XIvV 25 17 Step-in; 5 NT / \i (CFa)n /-N N/ (CFa)n

| -hN Hz / meid] -lac@ rRiuding xgent 20a Stageriture in theeangdhdfl 0-5°C to
I (CF3)n

10

15

20

25

H
HN N
' (XV)
0

R

yield the novel intermediate amino trifluoromethyl aroyl amides of the

formula(XTV)

| Y—(CFR) n

where R & n have the meanings given above .

(ti1) condensing the compounds of the formula (XIV) with cyanamide

(iv)

(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)

where R and n have the meanings given above and

condensing 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 vield 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 proeess is shown in the Scheme I given below

16



HZ~HN NH iXr O~ --~ RO\ / | XV N XVI (CF3)n
~N "NHNH,, X I\ N\ OI (I) N215 According to
anot her enbodi nent of the invention there is provided
a process for the preparation of novel nitro
trifluoromethyl aroyl amides of the formula (XIII) 20,
18 HY(CF3) n 2NNi X (xng o R Useful as an '
internedi ate for the preparation of novel conpound of
the formula I which conprises 5 condensing

4-methyl -3-nitroaniline of the fornula (XI) 10 R Xl
15 wherein R represents hydrogen or nethyl with
trifluoro nmethyl aroyl chlorides of

5
10
Schemel :
15 Step-i:
" vicrn
02N NH2 N 02 N = X :
per — 10
L X
RS COC
i i Xl
20 Step-ii:
A Ry
l (CFan I (CFg)n
Oy N X —_— N X
' :]:::r 0 0
XIH XV
25

17



the formula (XI1), Y x (CFal n X COCC (XIl) 20 25
wherein n represents | or 2 and x represents N or Hin
the presence of chloro hydrocarbon solvent and a base
at a tenperature in the range of 30 to 40 Deg C 19 to
yield the novel intermediate nitro trifl uoronethyl
aroyl amdes of the formula (XIlIl1) 5 H 4Y-(CFg) n
2NN i X (xnD o R According to another enbodi nent of
the invention there is provided a process for the
preparation of novel amno trifluoronethyl aroyl

am des of the formula 10 (XIV) / HY-(CFa) n H2NN /X
(XISepdilio R 15 where R & n have the neani ngs given

5above useful for the preparation of novel conpounds

10

of the forrmula | which conprises reducing the r novel
conpounds of the fornmula (XIIl) using a netal - acid
20 reducing agent at a tenperature in the range of

0-5C to yleld novel NH ]\\ (CFan
N/‘“-—H N e
o by
O
R

XV
Step-iv:
P Men
NH | Y vicean o |
N/JL~—HN :: NH X .
H2 —_—
O +
R = i
S N
XV
\
N._ _NH NH | X (CFain
P
= Y
N 0
/
] (1)

S N

15 .

20

...... S F.

According to another embodimeit of the invention there is provided a process

for the preparation of novel nitro trifluoromethy! aroyl amides of the formula

(XIIT)

18



conpounds of the formula XV According to anot her
enbodi nent of the invention there is provided a
process for the preparation of novel salts of

guani dino trifluoronethyl aroyl am des of 25 fornula
(XV) 20 NggH\  H - Y-(CF3) n H2N HN-N/ X (XV) R5
where R and n have the neani ngs n above , useful
as an internediate for the iyoncaf ,new
conpounds of the forggla | rises condensing
t he conpounds of the fof a (KIV) with cyanam de
(CNNH2) at a terrperat the rangé™8f 60 to 95C in
t he presence of pol ar'sorvent and an 10 inorganic
acid to yield the novel internediate of fornmula (XV)
In a preferred enbodi nent of the invention , the

chl or rocarbon en used.in

sel ec@éﬁ%? PO BISTBE ?ts?ﬁfﬁ tﬁ%ﬁeﬂw@%@m qoaf&mapf? of the formula I
ethqumﬁmqgh@bgg@, preferably chloroform 15 The base

used may be Selected fromtriethyl amne , dipropyl

5ami ne or diisopropyl amine preferably triethyl am ne.

30t oa bR LTt R R R AR S o o) © aci ¢

.reduci ng agent used in step (ii) for reducing the

15

20

25

novel conpound of the fornula-XIl nmay be selected from
stannous chloride / Concd. HCl iron / Concd. HO ,
Zinc- Concd. HO , prefeygbly stannous chloride /
Concd. HO 25 The pol ar $okyent Aled in step(iii) may
be sel ected from n-propanol opﬁopanol et hanol ,

n- but anol or their m xtureg>preferably n-butanol. The
base such as potaSS|un1hy%rOX|de)ﬂr sodlun1hydrOX|de
preferably may be used

wherein R represents hydrogen or methyl with trifluoro methyl aroyl chlorides of
the formula (XII),

&
Y (CF3 n
o X

CloC (XH)

wherein n represents 1 or 2 and x represents N or H in the presence of chloro

hydrocarbon solvent and a base at a temperature in the range of 30 to 40 Deg C
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h

in step (iv) and the tenperature may be at the range
of 90 - 95 deg C 30 21 According to yet another

enbodi ment of the present invention there is provided
an alternative process for the preparation of the
conmpounds of the general fornmula | as defined above 5
Accor & figldytht heveg ﬁﬁﬁx@:ﬁﬁdieitdﬂMiﬁﬂttﬁﬂﬁorﬁm@ﬂagﬂﬁéylamﬁfd% 66the formula
for the preparation of conpounds of the general

f or mul(BI F as defined above which conprises (i)
Preparlng

N- (5- am no- 2- nethylphenyl) 4- (3-pyridyl)-2-pyrimdine
am ne of the fornmula (XVII) CH3 NH-r N N NH / 10
N (XVI1) by conventional nethods. (ii) Condensing

N- ( 5- am no- 2- et hyl phenyl ) - 4- (3-pyridyl)-2-pyrim di ne
amne of the forpula (XVII) with trifluoro nethyl
aroyl chlorides j the formula (XIl) to yield the
novel conpouhds d&néfAI" fornula (1) 15 where [Y n
X a 15 N ed Zbove] The conpounds of the formula
(1) as nedj above txii bit Bcr-abl Kinase and are
thus xs-expl @i ned above , suitable for the treatnent
of BEr-abl positive cancer and tunor diseases, such
as | eukem as (especially Chronic Myel oid Leukem a
(CML) and Acute Lynphobl astic Leukem a, where

espec habindinggo pinoﬂliex: emb@lialﬁhtswﬁ‘thoﬁnveﬁﬁom thereois @moeided a process
f ound nve o rel ceutic

comolTi I OREP LG PLrAt AN S FUEPT U DRt o the formul

10especaivyy an anmount effective in the prevention or

15

20

25

t herapy of one of the abovenentioned di seases, of the
active ingredient together with pharnaceutlcally 25
acceptable carriers that are suitable for topical
enteral, for exanple oral or rectal, or parental

adm ni stration, and may be inorgani r organic, solid
or liquid. In addition ao Y—(CF n
HaN N X
G AR
0]
R

where R & n have the meanings given above .
useful for the preparation of novel compounds of the formula I which comprises
reducing the 1 novel compounds of the formula (XII) using a metal - acid
reducing agent at a temperature in the range of 0-5°C to yield the novel
compounds of the formula XTV
According to another embodiment of the invention there is provided a process

for the preparation of novel salts of guanidino trifluoromethyl aroyl amides of
formula (XV) -

20



to the active ingredient(s), the pharnaceutica
conpositions of the present invention nmay contain one
or nore excipients or adjuvants. Selection of

exci pients and the 22 anmounts to use nmay be readily
determ ned by the formul ati on scientist based upon
experience and consi deration of standard procedures
and reference works in the field. 5 Diluents increase
the bul k of a solid pharmaceutical conposition, and
may make a pharmaceutjieal dosage form containing the

conpositipn easier fo _p&k5§nt and care giver to
handl etNDi [ uent s r conpositions include, for

exanpl e, mefocyystfal line cellulose (e.g. Avicel (R),
m crofine ce pse,l | act oS&Y) starch, pregelitinized
starch, cahTitnfcarbonate, calciumsulfate, sugar,
dextrates, dextrin, 10 dextrose, dibasic calcium

phosphat e di hydrate, tribasic cal ci um phosphate,

kaol in, magnesi um car bonate, nagnesi um oxi de,

mal t odextrin, mannitol, polynethacrylates (e.g.

Eudr agj ) ' L e I .

sodi ury 1 Sy edBPhAS T ek Al 106 R8T ChERIRG oh thRfediute for
phar mabe ytrémmadtiononp asinvt icompoindat ofatle: dompdetled whitlo @mprises

dosage form such as a | es incl ude exci.pi ents
PRSI e Yy T (TR A L SR
i ngr eql et @Ading Q‘Hngg)&e k& 't(F ?%OF‘C ‘tﬁ’ho[gr%ape%n&m olar solvent and an

conpression. Binders-for so ceutic

10c onposndrgans adid ab yibdd e acved, inghgédiate ofiGirthulac@\bomer

(e.g. carbopol), carboxynethylcellul ose sodi um
dextrin, ethyl cellul ose, gelatin, guar gum 20

hydr ogenpletdred @afloaih et 6f tge iﬁ%&;(@lﬂ(,)fﬁ% a%g)ro%fdélaﬁ%ﬁ solvent

hydr oxypropyl cellul ose (e.g ucel (

hydr o%§est opiEp(ixernpe sdettedfrose lerofprmyddindeie(dRjgride or
i qui . um al um num silicate,
naltoggg%#@%ﬁﬁﬁg%ﬁggggﬁbﬁgggggnﬁoIynethacrylates,

15povi done (e.g. Kollidon(R), Plasdone(R)),

20

25

30

pregel atini zed starch, sodium al ginate and starch. 25
Th gl%&ib%f’o U5t BaY pasdedsd Howdnphrk weng odingopy! amine or diisopropyl

PhapIRC AR LSS iAd 9Re !t&nﬂe?&?curegﬁﬁ%ﬁy r'e?eiéﬁlg ﬁ?ﬂt%oran ge of

may be 1 ncreased by the additi'on of a“disfntegr

t hg0 tedbpdsietd on. Di sintegrants include alginic acid,
car boxynet hyl cel | ul ose cal ci um

car boxynet hyl cel | ul ose sodium (e.g. Ac-Di -Sol (R

Pr iifeinb @s€ elbbdintet | Bledahetdll L& reducing agent used in step (ii) for
reducing the novel compound of the formula-XII may be selected from stannous
c¢hloride / Concd. HCl iron / Concd. HCl , Zinc- Concd. HCl , preferably

.stannous chloride / Coned. HCI

The polar solvent used in step(iii) may be selected from n-propanol, isopropanol,

ethanol, n-butanol or their mixtures preferably n-butanol.

The base such as potassium hydroxide or sodium hydroxide ,preferably may be used

in step (iv) and the temperature may be at the range of 90 — 95 deg C

21



30 di oxi de, croscarnell ose sodium crospovidone (e.g.

Kol l i don(R), Pol yplasdone(R)), guar gum nagnhesi um

alum numsilicate, methyl cellulose, mcrocrystalline

cellul ose, polacrilin potassium powdered cell ul ose, !

pregel atini zed starch, sodium alginate, sodiumstarch ° ‘

gly ; t

Canggée@aalgé gﬁ yt&oanl’éﬁrr]%# g@g&%@:ﬁt (ﬁntﬂe glte?&ﬁ hnve?lgimgtﬂegéaﬂ &0v1ded an

nonaltompiae pewtessoloi the pegrpbsh toff dre c@mjaotmds sfghogenetdidormula I as

acc(geﬁﬁé of dosing. Excipients that nmay function as

gli ‘h(?l ude colloidal silicon dixoide, nagnesium

trisilicate, powdered cellulose, 5 starch, talc and

tri basic cal ci um phosphate. Wen a dosage form such as

5a céfi@ﬂlﬁegliys theagresty inhenti:mnplmide@m qfro@spdind éhe chreparation of
03|t| he comp 03| i,on | ected to pressure

fr 0 nﬁmﬁﬁﬁcﬁt gen&% éiiﬁ’il‘?i]l ag’Jﬁ E’r‘\:& CREPIVE

i ngr egient g, ate

of 1) 10 pumeRiE s ﬁ‘égw.“%% e e R primidine

to have pi eminggpiadiognplelX¥i)face irregularities. A

| ubri cant can be added to the conposition to reduce

adhesi on and ease the release of the product fromthe

dye. Lubricants include nmagnesium stearate, calcium

stearate, glyceryl nonostearate, gI yceryl

pal m t ost earat e, hydrogenat g¢ tor

hydr ogenat ed vegetable oil,

gl ycol, sodium 15 benzoat e, xgoei um I sul f at e,

sodium stearyl funmarate, stearic acid, [talc and zinc

stearate. Flavoring agents aN#i,fl avor=€nhancers nake

the dosage formnore palatable to th ient. Common

1of lavoring agents and flavor enhancers v

phar maceuti cal products 20 that may be |n9(ug%d in

t hédyoonpasiohilanethddst he present invention incl ude

mal t.ol nilli ethyl vanillin, menthal, citr

aci® Fonlprine Sdaln@Pr?ynneWﬁlpbﬁfwl) terPYRg P imyrinding amine of

Solid conmpgsitions may

pharmaceutically acce t%ﬁ@x@%ﬁg@%ﬁ%@ﬂﬁwﬁ%ﬂ aroeyl chlorides

their app@éﬂ@rf@emdﬂ&(ﬂ} tofyadil| the age! padripninds of general formula (1)

identific The det ai i nvention are
15 %Jh ? Xar? 25 cieéiln fL?]b%f -

provided in ow whi ch are

pr Ghicdethpbondsl dflibé Faabn@lat (Meas dBiaed hisdveanhivit eabl Kinase and are
therefore they should not be construed to limt the
6],3.@ »§F SEPlained alayei, spitabte for the treatment of  Ber-abl positive cancer and

tumor diseases, such as leukemias (especially Chronic Myeloid Leukemia (CML)

|po|yethy|ene

and Acute Lymphoblastic Leukemia, where especially apoptotic mechanisms of

| 20 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 diseases, of the active ingredient together with pharmaceutically
25 acceptable carriers that are suitable for topical, enteral, for example oral or rectal, or
parental administration, and may be inorganic or organic, solid or liquid. In addition
to the active ingredient(s), the pharmaceutical compositions of the present invention

may contain one or more excipients or adjuvants. Selection of excipients and the
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24 Exanple -1 Preparation of (3-trifluoronethyl) -N-
f4- methyl -3- (4-pyridin-3-yl-pyrimdin- 2-

yl am no) - phenyl ] - benzam de of the fornula (1) where R
represents nmethyl, 5 X represents CH, Y represents
zero and n=1 : Step | : Preparation of novel (3-

t 1 i dohai@KOeds Yhay- B¢ refdityndstdtitlined- i} the FoRMEMYdn) scientist based upon
- benzam de of the formula (XII1) where R represents

et $FprELienge rapdr@aadergtioo! stngase nsewedpiss A8f gefrancpxorks in the
In ghg first instance , 3-trifluoro methyl benzoyl

chlori'de which is used as one of the 10 starting

material is prepared as follows . Thionyl chloride

(312.0 9 2. 63m)11) i s added over a period of 15 min to

Sa dotlipnfofiersase the bykkiafja gl nhatpaseutiiah senposiliqng apd pprygnake a
g’ - . - f- . .

Certpa e e Dpglh 208 PRIbl ool B gor dy papent and
t enqaer ghiwaretd dmndléo iinerh efol Ssobid c easp@itidnli miefde, for example,

chloride is,.re d by co-djstjillation wt hl orof orm
LndBierocrsinlig %gl?'@%%eu £ b vIsglQ): AHiERHIng eellgge.ofaciong starch,

di SfrbddiidhizoM stakdhe AIBSH Ldrbihatd, ichlcHd QuieliBtdyh: RERZAN dextrin,
chl'oride is cooled down to roomtenperature and

10di glesiresed ditesit@olcium phdrpbatofdliniratd isibhat icdpivof phosphate, kaolin,

4-nmet hyl.-3-nitroaniline (49.. 0..32nol ) i

B e SR oSl o S0 ariglal peharepiperytates
ani(eg. Eﬂ&lf,iqR_g), pdtaSAILRloRde, pSwasde dellulddef d0dRin® BRBANE, sorbitol
benzoyl chloride in chloroformprepared as descri bed

abcwd t3le added dr op wise at - 5C over a period of
60-75 min. The resulting suspension is stirred for 1
hr at-5"C. The suspension is distilled to a residual
15vol Bolid pharB@Ceutital anohpbsititer that asasbapacéd fato €dbddgedorm, such as
d dried i t [ 85.0
SP lc%{g%{l"q%rltm %g:ﬂ{}%i)ef(q?igiapré Hzlg}%ﬁ?/ H]n_c%/ig\‘gsuilfllgl]udg hgllp%{leg to %ind t%e active
(4-ippkhivhr 3ndi §thQ- BREAYAD '@?&E&maﬁ@r ggmfntégsi&grﬁwd@rs for solid
(I'V) "where R represents nethyl, X represents CH and
n=Phageageuiael pethpositesing awlueyeneh salgii@8icBlocpdoimey (dbg. carbopol),
e oy BrEe Ry, el Ut RRpRyr BeGn’ Tver o
20phédiggenatbe REgaabtie of hidiexyfeaynebiBolb98 Yy dihesepR cellulose (e.g.
represents ne resents CH, Y represents zero

thyl, X
anddresd ()Y Ablrepataibringhyll seliiasel (o oMetmysgOn. liguid glucose,
( 4'%@&1{113 althfifa %hﬁ:@ﬁél, )nialgﬁ%ﬁﬂ] ﬂl%t}g’icehnl%se, polymethacrylates,

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

starch.
25
The dissolution rate of a compacted solid pharmaceutical 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-Soi(R), Primeilose{R)), colloidal silicon
30 dioxide, croscarmellose sodium, crospovidone (e.g. Kollidon(R), Polyplasdone(R)),
guar gum, magnesium aluminum silicate, methyl cellulose, microcrystalline
cellulose, polacrilin potassium, powdered cellulose, pregelatinized starch, sodium

alginate, sodium starch glycolate (e.g. Explotab(R)) and starch.
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formula (XI1l) (85 g, 0.26nples) prepared by the
process described in step | and 25 stannous chloride
(297.5 g, 1.3 noles) in absolute ethanol (490 m) is
heated to reflux tenperature for 30 mn. The
resulting suspension is then cooled to room
tenperature and quenched into 4 L of ice cold water.
The reaction mxture pHis adjusted to 8.0 with 2.4

of @béf’él&j iceimbiey aitdsdi e I@DIIOU@ i e ovepbélicy r @fctaeaowqmpa@t@d solid
&ﬁ) gl&i@% Ieaésf(i ;tov glre;}rg‘}eetpﬁ ace a%& I?)¥ d 15 etEé)‘(cxén aﬁ%t%at may, function as

ov egluhﬂﬁllmﬂlﬁl(ELﬂoﬂai&i@l silévg cﬁidﬁ&’é r@(gﬁésahﬁ triiBlidkteS pbwwl&8d cellulose,

conpletely and. 500 nml of hexane is added to the

r esittigle talhand inbede egcivmmpbosphiateer ed cake is dried in

vacuum at 60 Cto give 60.0 g of novel

(3-trifluoronmethyl)- N (3- amino- 4 - nethyl -

phefitieh-a dengafortiesuch ag he:a]ﬁsmldﬁslxﬁa((e)(i%ewbﬁxp&tﬁn of a powdered

represent.s ngth yl, X, 10 reﬁreﬁints CH g&mnn =1 (809

yel CIOSWOE’P?%t F§01(19‘851t2% BirpIesiedip IP-]P‘ES@F Wcﬁﬂg dye Some

St el clphdntERPALRE I ﬂ)%e(ﬂgnts hws %rténfdlegugf | gh- thé\'ﬁurfaces of the

nzam

(3-guani di no- 4- net h henyl e of
10f orprukia a(ld(\@yey\/lwémcét By efmsesf.bmu)sodmeit twhave)(pltﬂj'fg and other surface

f egl %gg@?%ses £ IF%“THPFr esﬁ i@ﬁ (%l}e f‘@mpoa ion té reduce adhesion and
( 3-card e rded¥BbhHe-RORRY frdm tﬁ@ﬂ?@a@b&@ca‘ﬁfs inélige ﬁl@ﬁ,ﬁ?ﬁ'ﬂuﬁa stearate,

(Xi prepared by t he process described in step (I
(603 Iur@ sgurapl glyiceryl nmm@sfaw@te (gimrsm palmostc?é@t@ediydmgenated

il ! L
: egt idr\éﬁg&gﬁe 12@%?&% é Wn}i er%l él(ljl 41?&1&512413 gltycgl sodium
150yamamaﬂse sfdidmBagryl SulBiteRbdivmnstonadlefombrdefe, sithic @Me[taR and zinc
period of 30 min. The resulting reaction mxture is
st iS4 at ref | ux tenperature for 6 hrs. The reaction
m xture is then distilled off conpletely under vacuum
and the residue is allowed to cool down to room
t enﬁbwming zgeniA amil tauorerdiinceMake thefdosmse Hamo Imoam;jalztable to the
ed.to th tion,mss and. sti
s TR0 ColBe Al P B0 i TSP O r PR B alproducts
200f ftha hlly BUGAdIQIA WahB Impbdifiod of MleXprébdt dfveRBih analde maltol,
and IPE (3 x 50m ) and dried in vacuumat 60 C to give

43 vanillin, cgthyl yanifin, mgnghod sgitricoreid, Jumphiq peidr e trrgHo),- an tartaric
(:3;Quani di no- 4- met hyl - phenyl )) - benzamni de of the

fornu a (XV), where Rrepresents nethyl, X represents

CH and n=1 53960f theory (99% area by HPLC)

MR- 243- 245C 3
§§hd compos1t10ns may also be dyed using any pharmaceutically acceptable

Lh

25 colorant to improve their appearance and/or facilitate patient identification

The details of the invention are provided in the Examples given below which are
provided to illustrate the invention only and therefore they should not be construed
to fimit the scope of the invention

30

24



Step (IV) : Preparation of (3-trifluoronethyl) -N [4-
met hyl -3- (4-pyridin-3- yl-pyrimdin-2-

yl ani i no) - phenyl ] - benzam de of the fornmula (1) where R
represents nethyl, X represents CH, Y represents zero
and n=1 26 A suspension of nitrate salt of
(3-trifluoronethyl)- N (3-guanidi no-4-nethyl -

phenyl ) -benzam de nitrate prepared by the process
des@?‘?‘ﬁﬁlﬁ—l n step (XV) (43 g, 0.11 nol) in n-butanol

s uc Cl;%}éll V&#Jf\/&% Qﬁﬁ %’J}ﬁ%@ l(4|n id‘égtﬁ 245 Y tglatf “ylypyrjmidin-

mol 2- ﬁnﬁuﬁr)qmmmbmnae of 1h¢>wriuﬂ1iima$ Whelﬁrl@ ﬂﬁﬁ@@@nts methyl,
18,6 g, O. 11m)¥ The resulting suspension is at ed
5t o Xrepregsaty Ekh & ppiipsentsgeroand 8=1Fhe reaction ni xture

becg)trgﬁ @J@ﬁ%ﬁgﬂ o ﬂﬁvéﬁ?ﬂnﬂo@&%ﬁﬂﬁrﬂl Lt fﬂeﬁﬁ? 3-nitro-phenyl)-

di net e 1S renove
n- bhxmznmllde ofRha dosinoula (HIH) lwshemJRI repraon® nidhfA] Xarwghresents CH,

m'xture of water and chloroform (250 m +250 m) is
add: JeREFFEERIGPINEMTL Ayer is separated out. The

chlgré ﬁfsmn!sﬁ){&ar 3- %ﬂ%@rd"ﬁ%tlﬂ?ﬁbéﬁ%jﬂ HRLAE Alteh ?; L%%(H laén‘?% of the

to a residual volune of . acetate
10 s stieg matsrichie preparstlias follvess and f| ltered off with
suction, the isolated solid is washed with ethyl
acetate(2x50rr1) and water (2 x 50 m) and dried in

vacThisadtchloffe @12“' £h&b3imo?9s QddbdWvenOy&lod of 15 min to a solution of
(3-trifluoronethyl) -N- [4-nethyl-3- (4-pyridin- 38/
pyri- ﬁﬂﬂ}lwﬁzethylﬁeww%wd k}ﬂé)r{yg] DEnethi fdléorgformr{éoo ml) at room
for r
CH th:;]‘l @raﬁ.lll‘f) élg‘téel%gcstlsg r%%h?ﬁ Z%Irlg'atéld5 tﬁ&{ﬂy fenfﬁe{a%e BF %Gcﬁt The
15cr yescedssof th{@1 cB'EﬁzidBLiBix‘EMOde H?L(ﬁ)dlstwl%tlaﬂ]wiﬂi%ﬁ%dr%ﬁn under
_2 %g%lg%é E}rc%?ﬁrgéi éOJ;gi A’}@{F g%qd o ﬂzpzé)lg/tﬁ%]gg thgzyes'ulting trifluoro

Anah M8l eZAERIRINTPeodYRd 85w 8 rodRi Qﬂlz)er%&ge Ond RikBRed in 100
Disc -NH C=0 at 3445cml - NH C=0 At gcml

- Exanbthdorofprm.
A solution of 4-methyl-3-nitroaniline (49.0 g, 0.32mol) in chloroform (600 ml) is

20 cooled to -5° C and triethyl amine (161.0 g, 1.59mol) of is added. Trifluoromethyl |
benzoyl chleride in chloroform prepared as described above 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 suspension is distilled to a residual volume of 800 ml and filtered ,washed with
chilled chloroform (250ml) and dried in vacuum to give 85.0 g of novel (3-

25  trifluoromethyl)- N- (4-methyl-3-nitro-phenyl)-benzamide of the formula (IV) where
R represents methyl, X represents CH and n=1 (83%) as pale vyellow crystals
(98.0% purity by HPLC) MR-162-164°C

Step I1 : Preparation of novel (3- trifluoromethyl)- N- (3 - amino- 4 - methyl -
30  phenyl) - benzamide of the formula (XIV) where R represents methyl, X

‘represents CH, Y represents zero and n=1 :

A suspension of (3-trifluoromethyl)-N- (4-methyl-3-nitro-phenyl)- benzamide of the

formula (XIIT) (85 g, 0.26moles) prepared by the process described in step 1 and
9% o



Al ternative process for the Preparation of
(3-trifluoronmethyl) -N- [4- nmethyl - 3-
(4-pyridin-3-yl-pyrimdin-2-

yl am no) - phenyl ] - benzani de of the formula (1) 30
where R represents nethyl, X represents CH, Y

I epiteend shidgRdO (NS B=1.3: mbRs)t Meatsbfufd cthASI AAG® m) is heated to
3-Trifluoro nethyl benzoyl chloride which is, used as

oneeBex temperauigr tor i mitt ebticatesilgng sempandon as theol dooled to room

27 Thi.onyl . chloride {2.65kg, .3.72m01) .is..added..over .
oo T B0 B DR TP R B DS B v 5
bengpiseedacisd) GQiBABKGet Wo 46dM0M)hyanstide MuTich&nd efiractddwith 2 x

chl orof orm (9L) at room tenperature. The reaction
i & Trod efhy] peshate ol heoethfacgtrted ayas ip wnshed rsacqestivdy ol water and

TORESRRLED 1 Ao S 95 ] STPHEE, Bt complts

pr eXunkofliexdfk 1S. addkd e thehesi@nrdardf filtdrel. ditstfilter@t ¢2@8 is dried in
the resulting 3-trifluoro nethyl benzoyl chloride is
coolPEH R R0t & Poiis of End ef angiet GritelluprerghyledNr h3-6@pino- 4 -

m I ) |

e (BORA DORET. PEh AR o4 8 Jorblula (XIV) Whers R renrescngs ety X
HamrageshistGlé and or B 26X\lellpw (clysOBk@S,298 puiigthly) HRIiC) MR-145-

chllgl%%orm (9L) is cooled to -5"C and triethyl amne

(1. , 13.37nmol) is added. Trifl uoronethyl benzoyl
chloride in chloroform prepared as descri bed above is
added drop wise at -5 C over a period of 60-75 mn.
TheterdIl t i Prgparadivanof on(GiifbroremethyhorN + Grgwnidino@-methyl-

Th ensj on is,distilled t resi dyal vol u 0

o1, DURHPR T b ahiacioR s BrmbP YL Ui pef el melio, x
15( 2.ropieser@R CHIIY Béprisentasoland @=gi:ve 1 kg of novel

(3-trifluoronethyl) -N- [4- nmethyl -3- (4-

pyridin-3-yl-pyrimdin-2- ylam no)-phenyl]-benzan de

of : . N_€Rr S i \ i

o 4 npl SO i o

( 95hfamald X1 Gy pidPC) by tHhpwcgs dewcibed & dteyr (IHEB0 g, 0.20 mol) in
vol umes

purified ref.l.uxi with 3 of 20 . . = . .
- et A4 Z‘?ﬂ TR FEHES PG R Fons a5 Tieitasgecigpntil the pH
20( 98edlepUF (1Y gp?s(nd‘ﬁlitﬁ:)a %&tio%f%}%a%ﬂi@%l@@gp@@ niol) Bowater (13
Preparation of (3,5 - Bis trifluoronethyl)-N [4 -
netnﬁ%over 3 peripd 9f\A0 giim- Bhey Fesulpipg j rapadiion -Rixtwre deristiayd at reflux
ph el ' ) R represent t hyl
PRS0 B SEL) U B G WEL ey e
Pr epamat hahthefresidnedb alldwat Bi ®ot dévih tofoonetehiybiture. M mixture of
(4-H8tf]yl-3-gitro- . i )
240 ml’of methanol and 240 ml of IPE is added to the reaction mass and stirred at
‘25 room temperature for 1 hr. The product is filtered off with suction, washed with a
mixture of methanol and IPE (3 x 50ml) and dried in vacuum at 60° C to give 432 g
of the nitrate salt of (3-trifluoromethyl)- N - (3-guanidino-4-methyl-phenyl)) —
benzamide of the formula (XV), where R represents methyl, X represents CH and
=1 353% of theory (99% area by HPLC) MR-243-245"C
30
Step (IV) : Preparation of (3-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, Y represents zero and n=1 :
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30 phenyl)-)-benzaniide(XIll) where R represents
nmethyl, X represents CH, Y represents zero and n=2 :
In the first instance , 3,5 -Bis trifluoro nethyl
benzoyl chloride which is used as one of the starting
materials is prepared as follows . 28 Thionyl chloride

(S7R. ShsPenstnBD| hithfe FIded (@%@ﬂucﬁoxﬁ@t‘hﬁﬁd Nef (3lém?ﬂd'ihd~@~methyl-
a solution of 3,5 -Bis trifluoro net benzoi ¢ aci d

( Laﬂ@ax%pl)za(m@nm@ PIEpGFdrbly )the mrqstmsotﬁ@fn@qu] m(@e;sogy) (43 g,
t h
2 S DL bR LAy (Pl O o, B’ & MERLER b Crated

chl @i&teﬁﬁvﬂ? mmwaﬂn Bydreeriditakéd (6at &, mmn and 3-dimethylamino-
chl orof orm under reduced pressure at 40 C. After the

Send! -pyriding-dipsenanpe (16 et AdlmpBsTlhe ir%glt@gsmmeysmn is heated to
tr llfehhl)? Eﬁnpéé?ér{?%é' foP % QerheCP i Idldl%nlc%gboeg{ljglgsngo 011 geneous deep

re an di ss

A sahnidel eolutidn dndrdidiathyldminai ish@ﬁi@lvkd be ﬁhQ?dIQﬂﬁnon of n-butanol.
0.60nmol) in chloroform (1.2 L) is cooled to -

and
tri %?aﬁwn TSl Goaled FomgloRT 3ndaunituse of svakey d‘é@l Colonsform (250
3, l: [
- h%gﬁlo Ifssaldg%d) ﬂ?ﬂh@@ef%qgﬁ is Q%Ial%fégs(glrt. ’f;hepcél}c?r%%)r%lflayer is
1060- Wﬁshnd mthT\hﬂexr ashdhtmlmg tosuspienai abunhs of t mile ﬂth‘yb acetate (200

hr a uspension is.di s to.a resjdual
Vol 89500 i REper B dd o Rk R WO, Ehatgolaed sold is

chl RiaEP it (AR89 %état@ gl xcyoirﬁﬁaﬂdrwat&agaw b 1) HdV&ickBA-Bcuum at
g of novel (3,5-Bis trifluoronethyl

(4 -G8 Chylield- ﬁPﬂrgﬁflso\mhe(ﬁynﬁluqromeﬂwbﬁNdéﬂ{ mlethy) -3whilepywidii-3-yl-

eé, %‘1815] 2r remtlgﬁéi%)? )épén%ﬂg%%gg}}l @e %)yn’._\é w%x@re 75 represents

15|\/R IﬂaﬁyllKQQgre&n&{CH hﬂd n=1 %O%Jﬁfs&l b@fhe@lfy, ﬁﬁpa’ie BiBw crystals.
trlfluoromethyl) 3-am no-4- net hyl -

91%9/5’%@5523%}%(% Rﬁﬂéﬁé?ﬂ@represents met hyl , X

Pices €Rtyin represents zero and n=2 : A
suspen3| on Soﬁ:ﬁg‘nov)e (3,5-Bis trifluoronethyl)- N

(4 M%%NMR@OGMHE DIMSOQL]s; Shxenzam de( X 11) (160 g,
% st annous_chl oride (460.8 g, 2.0
nnl?e%%(fﬁﬂ éﬂa%%fé{#ﬁvleli‘éi)h%{h@(s (léléo m) is heated to

20r ef Ay fenperature for 40y ?]: olhe resulting
suspen5| on is then cooléd to roomterrperature and

quévicleedai weights L :of i dd9.6old water. The reaction
m'gligure PH i s adj usted@iﬁ 0O wth 4.3 L of 5% sodi um
hydtoxi de sol ution and és(?ted with 2 x 2 L of ethyl

aceNd-& =The ethyl: acekgd®s cm’
NH-C=0 : At 1648 om™
25 |
Example -2

Alternative process for the Preparation of (3-trifluoromethyl) -N- [4- methyl -
3- (4-pyridin-3-yl-pyrimidin-2- ylamino)-phenyl]-benzamide of the formula (I)

30  whereR represents methyl, X represents CH, Y represents zero 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 .
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| ayer is washed successively with water and brine and
dried over sodiumsulfate. 30 The ethyl acetate is
distilled conpletely and 500 nml of hexane is added to

the residue and filtered. The filtered cake is dried

in vacuumat 60 Cto give 96.0 g of novel (3,5-Bis
trifluoromethyl) - N-

(3-am no-4-ne benzam de( XI' V) where

r eé‘?"é%féﬁlif@oﬁ‘é% hi ﬁ5kg\<3 r%}zw@éé ded oMerhpeTipd D dp mipko a NSolution of

TN S el LB g R g o

of o@Bn&ﬂﬁns(QLy iaf oo oerapdrytiuge. -THN reatdngtndtingi 1l(heatet4 1o reflux
nzam de%X\/) where R represent

rretfi%PeraBe g\ﬁé@@ﬁt © HOPRY0 thl?ri@ércé@@ﬁ?és s28105 o, cprdistillation
(3'%&3%9?1}2@%?&9{1\#91‘& {r% oS r_%s géncf%talifrlf f%%y e%}d &5 tl}% 1)9t111at10n,

i n the baswing 3(15@130111 )nethyit bemi)gﬁ chkaident lsalcb(yle&\li ddwn to room
co centrated nitric aci g unt e pH reaches 2.5
( 18°BPY§uLgapd,lisgoleeddp FHP m) ]8f° 9-cyanani de (15.7 g,
0.37 nol) in water (15 m) over a period of 30 nmin.
The resulting reaction mxture is stirred at refl ux
10¢ en”pé@la'tlm of Nop-agie-2-merhdphanbd-chpyndoi u2-pyiimidinehanine of the

di e r
s Tl REs I CCRRRS go Rrtor B Pl PR TL PR BT 0> (48 ety
M xtdife(1055kEB 03 Bimelf iseRIdBd N fhdbendBO BBzl chiBEdé $1 chloroform
added to the reaction mass and stirred at room

dlepasibed abgve ipdded dsenuwiseias —1¢ pearacpenigd of $0-75 min.
WI t tyr f
| p%“" eI B AR, ML B THEWES € THIEhARS op R hsited t0 o
1572 r&igpad fvoluhe ofi gy att(bﬁ}ierlecﬁ ,\o:ﬁshad)%eih D.M. water and methanol (2.5L)
1S3 trifluoromethyl) - N - (3:-guanidjno - 4 -
o R LS (g | Baha ncsaont (riirn ol AUy Codnsite - (-
R a8s -
g at I v i PAORA by i ST ISP where R
( | Wpresemsep%thﬂt Kdﬁp@ﬁen(tsaCH andalﬁ (9 Iasn@nlom@tlhvylcyysmls (95.0%

rim.din-
yI gﬁa@ pﬁal[’g)]eﬁwg] £7]EOd%enzam E%r(q%ﬁ\,aﬂ ryereﬂwr“&% %@e%tmlum‘gs of
20 metetiyglacedfter aylr fis@inksat GHLC ¥ OrsspL SOMUS| ©8I59, @ﬁﬂtyFByZHPLC) MR-

suspension of (3,5-Bis-trifluoronethyl)-
(Sl\éﬁaﬁﬁ& 144 4- net hyl - phenyl ) - benzam de nltrate(70 g,

.15 nol) in n-butanol (470 m) under an atnosphere of

Example -3

25 Preparation of (3,5 - Bis trifluoromethyl)-N- {4 — methyl - 3 - (4-pyridin-3-yl-
. pyrimidin-2- ylaminoe) - phenyl] - benzamide(J) where R represents methyl, X

represents CH, Y represents zero and n=2

Step I : Preparation of novel (3,5-Bis trifluoromethyl) - N- (4-methyl-3-nitro-
30 phenyl)-)-benzamide(XIII) where R represents methyl, X represents CH, Y

represents zero and n=2 ;

In the first instance , 3,5 -Bis trifluoro methyl benzoyl chloride which is used as one

of the starting materials is prepared as follows .
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nitrogen is treated successively w th sodi um hydroxi de
flakes (7.0 g, 0.18 nol) and

3-di met hyl am no-1| - pyri di n- 3-yl - propenone (28.0 g,
0.16nol ). The resulting suspension is heated to
reflux tenperature for 2 hrs. The reaction m xtures
becones 30 a honbgeneous deep orange sol ution and

di rtﬁb%gp IO%S%@ pr ¥ grg)llblsé a&%% qé%{‘ %tglgépld[acgll%—r}]mgqaa golution of
m X3 8101815 Qi fVRS %Eethﬂ‘%gnﬂ‘é LGP0I 2 ] O%}t@we)n doroform

added and chloroformlayer is separ
c hl(@15okJoatrmémaytempérstuva Sie deatitivh miatuee 1satnsdtedi 8t ielﬂlme demp)erature

| I f .7 t acet at 350
Saadan P % Bxee of ieed] SHEH baBe 6 Poupeetlatich with
SUthld?@form %déﬁh%dﬁ&@'}ﬁ&ﬁgresﬂltﬂod G %ﬂ’@s ARy anh@ﬁﬁg latwn the
acetate (2 x 50ml) water (2 OmM) and drie

v adething 6?05@13 ‘?mﬁlllqjo metaylobg]zgyl (:}gpﬁde Bi svoled down 1:0 room

(rpPARRE N it o5 W) g gty of ety

bertﬁmandﬁleq@z t)h;,e 0.doafamnachiorshene 1R LERIQERALS B‘Ed:mﬁb triethyl
X represents CH and n=2 62% based on 5 theory

10p ity (106w Bri@nal of it oblodo bty feyro pley benzoyl chloride in

S BGERT 7% Bi 0S8 R R0 i

10 sﬁé;(eﬁsioﬂ 3! stm@tﬂhlfc;tsl' dir G255 T. AGNSQspdhsivhl ie clibtidled to a residual
at 3445.

P‘;l_.ﬂl f’j&i()% éR I:)|ds Sv:g@e%%q?lg‘l?e%ch@rp@ymé@ﬁ?%) and dried in

pr Qa8 P EWE h%O Brl\'f QPﬁ@Je'l 0(@ 50ﬁ1s(t§iﬂ§ororr§'t}§rl) N- (4-methyl-3-nitro-
trifluoroneth

15( 4.gbymyl)j) herg:alyilldep?yﬁl)nwhq:rn RZ{egrbEnisnoyzthyI phespydspnts CH and n=2

de 0 R represents nethyl, X
3%&3 &G%ﬁf&ovﬁh ?aéssents zero and n=2 In the first

| NSEo81eepurdy by HRISO) MI{ teman gopeoet hyl benzoyl chl _or| de
which is used as one of the starting material is
prepared as follows : 25 Thionyl chloride (2.04 kg,

;';SE{[? (QI) E?Plae?)qﬁgio%vgf (isﬁ‘:?iﬁ itpﬁlugf‘oxgléthm) n NQ (@—amino—élwmethyl-
20 phenyl)-)-benzamide(XIV) where R represents methyl, X represents CH, Y

represents zero and n=2 ;

A suspension of novel (3,5-Bis trifluoromethyl)- N- (4-methyl-3-nitro-phenyl)-
benzamide(XII) (160 g, 0.41moles) and stannous chloride (460.8 g, 2.0 moles)in

25  absolute ethanol (850 ml} is heated to reflux temperature for 40 min. The resulting
~ suspension is then cooled to room temperature and quenched into 5 L of ice cold
water. The reaction mixture PM 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

fayer is washed successively with water and brine and dried over sodium sulfate.

30  The ethyl acetate is distilled completely and 500 ml of hexane is added to the residue
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 represents methyl, X represents CH and n=2 of the formula (V) (65%) as vellow

crystals.
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3,5 -Bis trifluoro nethyl benzoic acid (855.0 g,

3.3nmol) and DDMF. (9 mM) in chloroform (9 L) at room
tenperature. The reaction mxture is heated to refl ux
tenperature for 1lhour. The excess of thionyl chloride

is renoved by co-distillation wth chlorof orm under

r ed@8.5eh prigg by HPLAY) MIO-163-186%Er the end of the
distillation, 30 the resulting 3,5-Bis trifluoro

nmet hyl benzoyl chloride is cooled down to room

tsgl S 3%1‘!];? 1B akis s YrV@S-BR-LHhoFdmERYH -ONOI B.gidniftino - 4 -
N- (1bethyl n@h2nyipt thenpdeite(X V] 3vipye iRdyépre@angs mathyl] Xerepresents
am@ﬁ g,f t he fornualtpg (XVI1) (0.73kgs, 2.64npl) in

chl oo JEPREEYLS 240 G Ed to -5 C and triethyl anine
(1.03 kg, 10.2nol) of is added. 3,5-Bis trifluoro

nmet hyl benzoyl chloride in 5 chloroformis added drop

W s asusp@nsonovef a3geBisddflobrog@tiph-Ni n. GFnene-dsntthylnghenyl)-

suspensi.gon s stjyred. . for hr at .~ .The suspensi.o :
"o RAPPUIE A0 S R Y sinofetef m o WG RURRHl wie
VacdsHoanti@tedinigiclack ketilofhe Wi rédcHele2 biib e ©OMAOWRH a solution of
which on recrystallization from nethanol yielded 0.82
1k gseypwpogle 0F . 18,053 7 mg) én watef (Lorb weerperiofof pd min. The resulting
MBLAYL. - 3~ (4o oyridi ned-yl - pyr L 6N 2- vl am . .
et b RS Pt Lo SO e
r ephasdisdledCHf enmbletal2udisr caomam adlthe adidat ysililva:d to cool down
(99.9% purity by HPLC) MR-248-25QC 15 Exanple -5 :
Pr éP&PY 1P B2 PR O éﬁ%pﬁwg}neﬁlaﬁo%q%l%flhﬁ IPE3is added
(4-1pYd hdtiod ¥dss aRY EdePadit Rodn temperature for 1 hr. The product is filtered
I V\%ere R represer%jts

yl am no) - phenyl | - benzam de (1)
15metdifyivith Xuctioppwasheh weth GHnixyare epmethemil sind &1 (Gan 0mban@ @ried in

Ste‘p | : Preparation of novel (2- trifluoronethyl) -

N- (aﬁg%?ﬁw(iﬂ- 25 Y o- phenyl ) -)-benzam de of the

f orand g of Weldidatwhr 6f MVeE B SSERLUtE ARy X N - (3-guanidino - 4 -

represents CH, Y represents zero and n=1 : 25 In the

fi ragthylrsthsnde, -benzamigsrod the fompladéndoyihershik geprarents methyl, X
1St ! .  or ’
LGl 2Ol 1 S 7 s

200. 53nmpl) is added over a period of 15 mn to a
| uti of :
S0 Sl%ep ?ﬂ’) : Preparation of (3,5 - Bis trifluoromethyl)-N- [4 — methyl - 3 - (4-

Lh

pyridin-3-yl-pyrimidin-2- ylamino) - phenyl] - benzamide(l) where R represents

methyl, X represents CH, Y represents zero and n=2 :

25 A suspension of (3,5-Bis-trifluoromethyl)-N-  (3-guanidino-4-methyl-phenyl)-
- benzamide 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 1s heated to refiux temperature for Z hrs. The reaction mixtures becomes

- 30 a 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 (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 mt) is added to the reaction mass and filtered off with suction,
_ . _



2- trifluoro nmethyl benzoic acid (Al drich) (20.0 g,
0.106nol) in chloroform (200nl) at roomtenperature.
The reaction mxture is heated to reflux tenperature
for 1 30 hour. The excess of thionyl chloride is
renmoved by co-distillation with chloroform under

r edihe edlapsdesvid ie wathedQvith cii¥ita@éiatee xeThiPhnd Bter (2 x 50 mi) and
di s%_lfl lation, the resulting trifluoro methyl benzoyl

chl Hi5dda vasuia ot &§° dowricldo 450 elerfér abi éifbmomethyl) N- [4 -

S s3ohyesy AR STLSELAE, ARt A baanite o

C hI forratila rImVKléIrE(R mﬂ:ﬁreSeﬁtsClﬁah?ld p§ @epréseﬁfsm dnfli 2hY42% based on
32 0. 32npl [

32. IS
5'T ri 'B? ar%r?élteﬁﬂ‘?iloﬁ’éﬁiéwq* (%Qng’%ﬂ)iuﬁg’ l?YhHBM:br of orm

Pr epRCEK-BR°C d%%rlobfag%gmnge ohS added drop wise at -5

C OVer a per| ‘od"of 30 The resulting
sus;bbﬂk]ﬂ\ﬁh(zl(E)MHzrDMS(j-dg, 81: hr at -5 C. The suspension

is distilled to a dual vol une of 150 nl and
fi I%%‘Kéo'lm)v\%ggr@d?g\mm 181171)1 16l (&HIBr of orm and dried in
5 v to give 19.0 @ gf e (2-trifluoronethyl)

-N- (4-net hyl - 3- i t r o- phehy %N{S benzani de of the

10f orMuleaulédiéikht wher e R5i@pr esents met hyl, X represents

CHand n=1 (92% as p éllow crystals (97.50%

purity by HPLC) MR- 120- 8tep Il : Preparation of

novgiH (g?:@ tr|fI uor ometylqsN- (8 - amno- 4 - nethyl -
g}g’gn - benzani de of ‘the formula (X V)where R

rep met hyl ; X m4ppekénms CH, Y represents zero

and n=1 : A suspension of (2-trifluoronethyl)-N
(4-nmet hyl - 3-ni tro-phenyl)- benzam de of the fornula

“15(XIHE) (19 g, 0.058npl es) prepared by the process

described in step | and 15 stannous chloride (59.5 g,

0.26 noles) in absolute et F@BIPI{400 m) is heated to
reflux tenperature for 30 mn. The resulting

suspension is then cooled to roomtenperature and
queXedrealtivd miroceks forofhei Rxepsmition Wit €8,5 -TBie triflacidmthyl)-N- {4 —

 Abe L L R e e rsdiny Woiing) s FheByY -gpenzamide(n

20et h’Mieré\Refte F&enth hﬁetﬁ?legtﬁ}ﬁ‘es@ﬁﬁt(ﬁi ey kayelediSz8308% -2

25

30

successive y wth r and brine and dried over
sodium sul fate. The ethyl acetate is distilled

¢ oaR IEE ARt 37 Bt BnbERR or A EERG0E il oot as one
v ai tro sedrtifOmbletial is graparedhs Gipwel: novel

(2-trifluoromethyl) - N (3- amno- 4 - nethyl -
phenyl) - benzam de of the fornula (XIV) where R

r e AhEHS DR o BW4 kg1 7 SRLBIEM R4 %raa%riod of 15 min to a solution of
3,5 -Bis trifluoro methy! benzoic acid (855.0 g, 3.3mol) and D.M.F.(9 ml) in
chloroform (9 L) at room temperature. The reaction ﬁlixulre is heated to reflux
temperature for 1Thour. The excess of thionyl chloride is removed by co-distillation
with chloroform under reduced pressure at 40° C. After the .end of the distiliation,
the resulting  3,5-Bis trifluoro methyl benzoyl chloride is cooled down to room

- temperature and dissolved in 700 ml chloroform.
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25 n=1 (83% as yellow crystal s(98.4% purity by HPLC)
MR- 128-135C Step Il Preparation of

(2-trifluoronmethyl) -N - (3-guanidi no-4-nethyl -
phenyl) - benzam de of the fornula (XV) where R
represents methyl, X represents CH, Y represents zero

andAnsolutf 4¥ N%%ﬁﬁé Qﬂné%ﬁyl l?éngff)L(ﬁ-?iﬂH?@tMrﬂmMe f?mme of the

(3-am no- 4- net hyl - phenyl) enzam the formu

( X1 fympiad B3B8 {0 BYkgshd 6pmold es shlaredmi (B }isicnoktiép— 1T ynd triethyl
(14a,r:111n 0.047 nol) in n-butanol (100 mM) is treated

seque |aIIy Wi th concentrated nitric acid until the

pH (1rBagheso. zmél)(@f & dddaand Bt tluR) lﬂﬁétgﬁ Qénmyl chloride in
cyanam de (2.5 g, 0.06 nol) in water (3 over a

Sper¢hderofrmiig WW drpp evipesiut s iChgver srapctncmdmfrﬁadij rgn.j Bhe resulting

e e i thd Bl o FRRE Sl e Blpetiion Bfisret Syaghed win D

undediter MACHMEIRuESdratien k@ sivdues | 'kg ﬁ'&@%ﬁﬂettﬁlec&ﬂﬁpoﬂﬁ&\ﬂvhwh on
to roomtenperature A mxture of net hanol

andesystalizafonfromn smethraeliyielded 9r§2 ké&@of/fd wfmass and

t d
L] B POADAGIPRL Ao L BT (IR BFRNE o
10metHanlo) aplknlyRE YeBzamidQl) Whaa® apicsehts meidt; U0 RRpaésefd CH and
Cto.give e nitrate salt of

(2-% r%f\ﬂcznﬁ‘&frbwé?rﬁgl;rn)vsfaﬂ
(3- @W%gwa@m@ymb@wkavc benzami de of the
formul a where R represents nethyl, X represents
CH and n=l 52% of theory 10 (99. 1% purity by HPLC)"
MR- 160- 165C Step (I1V) : Preparation of
(2-trifluoromethyl) -N [4- nethyl -3- (4-pyridin-3-
15yl - pyrimdin-2- yl am no) - pl@awgdie benzani de of the
formula (1) where R represents nethyl, X represents
CH, Y represents zero and n=1 : 15 A suspensi on of

nit t of | enyl)
tr ﬁ@h%ragir%t I%}?I i\%ggl&z%ogrgh my:i'h tr a‘tée P epar’g’g B% t(ﬁé)g”r idin-3-yl-
" pr quebsidiesc wld)mdo)'-phet)e]pbe(n)&&)mde( @) 6whHereOROZepredents iethyl, X

n- but anol under an atnosphere of nitrogen is
tr eféP’éeae"%&@giéwe?ewemag%ar*@m hydr oxi de fl akes

20(1.4 g, 0.03 nol) and 3-di et hyl am no-
| - pyridin-3-yl-propenone (3.72 g, 0.02nol). The
r e ?R ilng Brgppertvinonf inovele -etriflwordmettefl] uxN- (4-methyl-3-nitro-

f h b
TRERAIEaL e Y She TOGRfSHIBLNRH e preRmEenfom, x
r eﬂ”@pﬁdel’ﬁy dHyey ﬁu;&bsehtsaatewan@ﬁ—m but anol .

25 In the first instance, trifluoro methyl benzoyl chloride which is used as one of the
starting material is prepared as follows :
Thionyl chloride (62.4 g, 0.53mol) is added over a period of 15 min to a solution of
2- trifluoro methyl benzoic acid (Aldrich) (20.0 g, 0.106mol) in chloroform (2b0m1)
at room temperature. The reaction mixture is heated to reflux temperature for |
30 hour. The excess of thionyl chloride is removed by co-distillation with chloroform
| under reduced pressure at 40° C. After the end of the distillation, the resulting
trifluoro methyl benzoyl chloride is cooled down to room temperature and
dissolved in 100 ml chloroform, A solution of 4-methyl-3-nitreaniline (9.80 g,

0.06mol) in chloroform (120 ml} is cooled to --5° C and triethyl amine (32.2 g, |
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Reaction mass is cooled down to RT and a m xture of
wat er and chloroform (50 m+50 m) is added and
chloroform | ayer is separated out. The chl orof orm

| ayer is washed with water and distilled to a
residual volunme of 10 ml. Ethyl acetate (40 ml) 25 is

addeshel) s sdied! TaluorBaahAknkd 1 teBlc®de 9 Chkdthrm prepared as
suction, the isolated solid is washed with ethyl

aceﬁ%ea?r@e(izabmoma)i q&lnélroawawp HG%SX Clovcrﬁg paried @f 30t min. The

(2 t%ﬁj S“Sg’gnsﬁh \g "%Ld ff 2hlgfﬁ 5(’%9 f‘}f’ PPt i3 djptilled to a

py resitelil voh@ne ofy1I5anm1nm)1 ﬂ@tfé&ﬂy{)v]asﬂaﬂ REt3heeedadhldrB®rm and dried in
5fornul a (1), where R represents net hil)f X represents

CH @R g@&%‘)@a%‘é%nf)dﬁl t @esftyoromsthyb-Nun(methyhyEnirasphenyl)-

MR 7 6;

L By oy O RS B o
C24113 g 9F2NaOpald/pt bowbrastalng0F 509 AARI LY RPKBRMR -920- 1301163
C=0at 3431.2 cmt 5 -NH C= OAt 1655.9 cmt Exanple

- 6 Alternative process for the Preparation of’

( Z_Sgéf; Ifﬂ U%%H;-ta{iyﬂ Elf ?noNl (2[ 4frffﬁfo|?wnefhﬁN- (3 - amino- 4 - methyl -
10y| grhenpl) - pheiyphianbidn zdnthe efo(m)nav\@éﬂe)wﬂaerelu Frgpeesennsethyl, X

met hy| represents resents.zero and n=1 :
Inrteﬁléésf”iﬁfscteﬁ’i LERffiieats Zfr?ﬂlsﬁ r'o met hyl benzoyl
chloride which is used as one of the starting
material is prepared as follows : 15 Thionyl chloride

( 156 Sgppensiagnef - tﬁﬂ!fl@@a@ﬂlwvl‘éf (4amplbyi-Delitest-phicB Yy benzamale of the
ol
o A8 Rlnfots o o daRlcRsEteiioq BIEE oS ot o beep 1 and

15Thetaneawt dhduridel Xt ure is heated to reflux tenperature
for exce chloride is renoved

f thi
by (é%5 ﬁ@ﬁmﬂg?ﬁ)é& olie e I&?QHY wumbeited oggliwe tpmperature for
Pr 9sHme TAE rélithag sﬁﬂeﬁ:ﬁoﬁ Remen gocﬁéd {ohl%oﬁill l%xtnhknlaﬁfré o8y guenched

the resulting trifluoro 20 net hyl benzo orid
co@lllf@d doncetapld W@im tkheperciipu wrexlalmﬂﬂa;mlgnsmdmfirﬂ mth 0.5 L of

SG/h gcflumohy@romde solution and extracted with 2 x 0.5 L. of ethyl acctate. The
20 ethyl acetate layer is washed successively with water and brine and dried over

sodium sulfate. The cthyl acetate is distilled completely and 100 ml of hexane is

added to the residue and filtered. The filtered cake is dried in vacuum at 60 °C to

give 14.0 g of novel (2-trifluoromethyl) - N- (3- amino- 4 - methy! - phenyl) —

benzamide of the formula (XIV) where R represents methyl, X represents CH and
25 0=l (83%) as yellow crystals(98.4% purity by HPLC) MR-128-135°C

Step III : Preparation of (2-trifluoromethyl) -N - (3-guanidino-4-methyl-
phenyl) — benzamide of the formula (XV) where R represents methyl, X
represents CH, Y represents zero and n=1 :

30
A suspension of (2-triftuoromethyl)-N- (3-amino-4-methyl-phenyl)- benzamide of
the formula (XIV) prepared by the process described in step (IL) (14 g, 0.047 mol) in
n-butanol (100 mi) 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
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A sol ution of

N- (5- am no- 2- et hyl phenyl ) - (3-pyridyl)-2-pyrim di ne
am ne of the fornmula (XVI1)(55 g,0.20) in chloroform
(440 M) is cooled to -5 Cand triethyl anmne (79.6
g, 0.788nmol) is added. Trifluoronmethyl benzoyl

chls@an)i ger ianp&Hakiosof ® iih. 2Phd F&RRME reddiof @R kiniraadl sabey et reflux
i s added drgp w se at -5 C over a period of 3 0-45

mi rfempeaiirg deid-Hihvgy Tbew@ﬁgm ok i thenrdigilied rofflcqmlgtply under
_DS h)%ﬁ}é‘%“ér b dap I s@t};}qu a'lgweé 0t dcego gOWH Wa?oo%] ten%peratl?re A mixture of

I'n vacuum

51. Agnf %%etlﬁlfnol Raved nft of IPB-ik niddduer @eetdiyiby mas§\| and stirred at
[4-methyl -3- (4-pyridin-3 yrim di n- 2-
Syi arﬁPWot)emp?réﬁw fortiehrz ahe @@({th) syfrtsrast odf ey istipn,swashed with a

or yS%Qh]lre%{ B’%H‘%ﬁ o%gg ?Il)lrggk 25%3%drh§%d?l§v%hﬁj¥ %g" %o give 8.6 g

E’r eqfathafJI igateofalt( 6 (I—trfﬂélmﬁflﬂéfbylhyl N- N(3-Ldari@inbyhmeByt-phenyl) -
4-pyridin pyrjm din
yl id H’gﬁgﬂ forppladeinanbee R rpressats angthyle ¥ wpessengs CH and

methyl 5o Jr@RbRsents N, Y represents zero and n=1 5
Step | : Preparation of novel (6- trifluoronmethyl) -
10N (M- 1te phyly-18- MR @)OMIRpH®RLASSC) - benzani de of the
formula (XI11) where R represents nethyl, X
represents N, Y represents zero and n=1 : 10 In the

firsiep él‘ﬁ)t'a aratfm $ff '(thHﬁﬁ&'B%é@H}l 'Q[Qf-'xﬂéﬂri&l -3- (4-pyridin-3-
I C a

chl ori is used as one of rti
matrHyaimidin-pr e’#mm@d)-abemd] bmnudermfoﬂyel f@mndm @ where R
( I e |od of 15 mnto
L EsPrlendntaiTh X dbBr RS Cap P hort ol Ao Sha 121 T
15( GEm@ﬁlslle@on cofns omitraidintals| @V ak- F{apgtabideﬁo 44 3-phegyl)- (2-

S i n_chl orof or mqgloom at room tenperature.
Théﬂ é%f@meaw Irhepeaipide ngrate grcparef By ae Prgeesefsen badunestep (XV)

forigk Royny Jdrfupﬁ%%ﬁop@ofm ] QR aﬁhitgbkﬁ%ré Sf i ﬁgl%g&@@s treated

by co istillation wth rof orm er reduce
pr egseesgvely Wil Cdiusf hdroxide fleke @4 g,t(h@8 giohtand | Jadinehylamino-

th res 6- tri oro cotinoyl chlaride
o IoBEM B R rert bt boltbemthy The Bty cudtoBhh 1§ hested to
2010 r@ﬂm@ Rdn@feft@ienfor A 150! 'Iﬂd At AiiBleMecoBe?d homo geneous deep
nitroaniline (2.4 g, 0.016nol) in chloroform (50
gﬁ-)oql})utanol

i s GReetpltpn sndcdapmhylupieniy| remgieh &y (1Be oimjﬂlagom
of Re%cﬁ'ﬁ{jﬁﬂss oy co'i)[édfdolx‘&q{ R)nﬁtl“r%ld Nn‘fﬁ{lfen&y %at%p .L:n?c[ Ql%rdfglm (50
- ml+50 ml) is added and chloroform layer is separated out. The chloroform layer is
washed with water and distilled to a residual volume of 10 ml. Ethyl acetate (40 ml)
25 is added to the reaction mass and filtered off with suction, the isolated solid is
washed with ethyl acetate (2 x 10ml) and water (2 x 10 ml) and dried in vacuum at
60° C. Yield : 6.2 g of novel (2-triflucromethyl) -N- [4-methyl-3~ (4-pyridin-3-yi-
pyrimidin -2 - ylamino)-phenyl]-benzamide of the formula (I) where R represents
methyl, X represents CH and n=1 64% based on theory, as oft white crystals. MR —

30 206-207°C

~NMR (400 MHz, DMSO-dg, 8) :
2.2(s,3H);7.20-9.28(Aryl, 13H);10.4(s, 1H)
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chl orof orm prepared as descri bed above is added drop
wise at -5 C over a period of 30 mn. The resulting
suspension is stirred for 1 hr at -5 C. The suspensi on
is filtered washed with chilled chloroformand dried
in vacuumto give 3.6g of novel 25 (6-trifluoronethyl)
- NAnglgisisret hyl - 3- ni t r ol@R¥FENO Ni coti nam de of the
for Lg éXI%%% where R represents nethyl, X

re SHESYRIBAhd =1 (799 as pale yellow crystals
(98R0% purity by HPLC) gxiRplf7-171C 30 Step |1
Preparation of novel (6 - trifluoronmethyl) - N (3 -
ani - @=O et hyl :- phen$43)l.Needt i nani de - of the

f or (XI'V) where R repr nts, nethyl, X represents
N, " égﬁégents zero a 1ﬁ§§8§§‘A suspensi on of
(6-trifluoromethyl)- N (4Fﬁ§%§¥4;§-nitro-phenyl)-

Il

ni coti nam de of the fornula 1) (3.6 g,
0.011nvl es) prepared by the process described in step

I d st.annous chlarige (12.4 0, 055 nol es
< SEIPEHEF RESHEr Paahe Pieputitint o (i iorameli - N - [4-methyi -
t emper@tpyirid-0ryl- PR rimidin- T ey1h ki) IhREyRBaRAMSINEN (S where R
then cooled to room5 tenperature and quenched into
100, agpresentsimethloKarepeasents ChheY rauesdndvzend rodmelpH i s
adjusted to 8.0 with of 5% sodi um hydr oxi de sol uti on
and extracted with 2 x 50 m of ethyl acetate. The
et Hylthafist akentaPetiflucgrowrahd beBut eBleHEE Wwhiw {shisv@bebne of the
and brine and dried over sodiumsulfate. The ethyl
ac &tatiee mategplgp Pqué‘iﬂ’d@%E%]O@tsél y and 10 m of hexane
is added to the residue and filtered. The filtered
cake is dried in vacuumat 60 10 Cto give 3.0Qg of
15novidtionyB chlpiifi¢ (I66 @bBimpl))is added of 8 a mmiod@f 18 min et kylltien of

h ., - b i de .of the f l wh
PR R L B PR AR )
y eltbraperatiyes ik SedcBi8fonkfuid 3 RYtetPO)ANR tempct4rud8Rr X hour. The

Deg C Step |1l : Preparation of (6-trifl qoroqetgﬁl) - N
- (CBcaaHi Giowgl ghleadays Tpmeyed by coslistiligtientwitnehbeofofm under

t h?eélﬁgwgﬁs%%ﬁmér ﬁﬂ@ MERLAF SR dﬁ%il@il:ohﬁtﬁe resulting trifluoro

represe ) Fepresents zero an
20sugpeimdibenzaf cil6ride iif badeddmithid foomNemperature and dissolved in 100

(3-am, no-4- et hyl - phenyl )- N cotinam de of the
f oriirery

prepared by the process described in
st e sblutidn (o8 10 (YambhoOL nf®® Y phenyl)-(3-pyridyl)-2-pyrimidine amine of the

formula (XVII)(55 g,0.20} in chloroform (440 ml) is cooled to ~5° C and triethyl

N

amine (79.6 g, 0.788mol) is added. Trifluoromethyl benzoyl chloride in chloroform
25  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 filtered,
washed with D.M.water and methanol and dried in vacuum to give 51.9g (58%) of
novel 4 - (2-trifluoromethyl) — N - [4-methyl -3- (4-pyridin-3-yl-pyrimidin-2-
ylamino)-phenyi}-benzamide (I) where R represents methyi, X represents CH and

30 n=1 as pale yellow crystals (99.50% purity by HPLC)

Example -7
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L

20 in n-butanol (20 mM) is treated sequentially with
concentrated nitric acid until the pH reaches 2.5
(0.65 g) and with a solution of cyanam de (0.64 g,
0.015 nmol) in water (1 m) over a period of 5 mn.
The resulting reaction mxture is stirred at reflux
t enPrepatation dfo(o-ifliursmediyh)-Nepcinethyl-d X{44p eriitin-3-Bpyrimidin-
distilled off conpletely under vacuum and the 25
re “due is all oned to cool domn to roomtenperature. A
f |

TR N ina TR AnePER, kPren@ i W represents N,
t enYecmtesads feop ahdhe=1 ;:The product is filtered off with
suction, washed with a mxture of methanol and |IPE (3
x 10m ) and dried in vacuumat 60 Cto give 1.70 g of
t heggepift ( id-! - _3-pitro-
(3- guﬁanl dﬁ%piﬂ%"t“ﬁfﬁ ’g’r‘{g&‘f) W%%H%ot# nam de(4 ?lethﬁ’l nitro
f orphenyl-)-Denzamider of Fﬁw dprieslan(Xlhewiele B reppesesnhethyl, X
N and n= 1$€ /6of th 59 1{’purity by HPLC)
VRIZBYSES 4’5?@1'%’9?“ ‘8‘5‘ Preparation of
(6 trlfluoronethyl) N— [ 4- nethyl -3- (4-pyridin-3-

yrimdin-2- yl amno)-phenyl] - N cotinan de of

IOt hénft]@ﬁ st @s@p;e wirelFilupromedpyl daeatingylmbldride wi{ch is used as one of

d 1A
of "Ry eRApg nir KRR R G 2y . N

(3-guan|d|no 4- et hyl - 5 phenyl) - nlcotlnanide nitrate
prepare y .the process described in st

0. 8‘8@%@ P{?Oﬁf—‘ {2 BU8 Anlomalris added wiveret peawdétf S}éwﬁé@ a S@liutwn of
nitg- %%Ibrbrﬁethil%@gmc %Mﬁ ?gﬁ?g@iﬁ C;'g ds%%ﬂ{uﬂ{pslovak Republic)

hydr oxi de fla

15di néSt(hg,I Qa@ﬁmﬁ)l] Hlp#liqrdfomlﬁ@ﬂmlp plopemaR@p¢atBs The reaction mixture

esutln S ionis eatdto. )
P o7 bl b i e Son T R TE e b BRORT ghlide is removed
beﬂﬁrﬂa&hﬁﬂlhﬁmhﬁﬂﬁgﬁﬁﬁ@ﬂéﬁm deeR r&iﬁ@@(ﬂ? re§Qh&hd AN @NGter the end of
di ret hyl am ne i s renoved ﬂ}‘}/}the distillation of

n- Bk Qlﬁ%ﬂlaUORe@@tfP%ﬂmrmésm oxoastiet Niewinoybelgridnis eooled down
+5
a dg& g:f %ﬁn \é’fah?‘rg faﬂﬁ] ddl 8We(? &P (pﬁl%fglgl%tﬁmgl gstgd IIBIIF‘IO“ of 4-methyl-3-

oro orm ayer 1s separate

20ch Imim:wthdmm(lz ayen, Olﬁnmplheﬁlmﬁ)hn\(m ail) angobtbdsbi-1sP e?danﬁanethyl

d Et hyl t at 25
2adgirs o pr P UEBeDont ihalicdnd TrifpaoeaSH P pRrY Shloride in
SUGhlog#Tornh Heephred SRR 80Iveds AdicWRARNED:sWhi Dsogt ok o (Eemod of

acetate and water and dried in vacuumat 60 C. Yie
B0 4mino fTha geailtifgs sespefdiamisostietedyoy 1- IN- aff 45°n@t e sﬁ*}pensmn is

N g e et grefisPgh R BT 64 o nove

25

30

(6-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 (6 — triftuoromethyl) - N- (3 - amino- 4 - methyl -
phenyl) Nicotinamide ~ of the formula (XIV) where R represents methyl, X

represents N, Y represents zero and n=1 :
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represents nethyl, X represents N and n=1 62% based on

theory, as pale yellow crystals. 20 (99.9% purity by

HPLC) . MR-243-244C 'H - NWR (400 MHz, DMSO- d6, 8) :

2.2(s,3H);7.20-9.28(Aryl,12);10. 7(s, 111) Analysis C23

H17F3N60 25 Mol ecul ar wei ght 450.0 IR KBR Disc -NH

C= 8 saspeBsian of (0-trifluoiithetl3A )-ON-A(4-th6h8]-gmitro- ﬁlﬁbn@&amb&nmnide of

' P tion

? 6Alllht %rrmn a}ﬁzli m%@%}e gs,sl@(gl(l)lgnc{l@ss m&{p%egrb%f 1!11% process described in step 1

(4- RMrstnBosSchbriRY, lngd'OrOSg mol SI) in \z/n\?}solute Eg:hanol (25 ml)n{s heated to

yl am no) - phenyl ] - Ni cotT nam de ? ere eprese

rretlﬁﬂux tempﬁﬁetn@sém?é) Min. theemse]ﬁagtsssmamon amdhem—dodﬁﬁil to room
In the fj rst nst i f.l uoronmet hyl Ni coti noy q.

o SPPah i nd ARG 028 heo e S Tatar g figgction mixture P is

mita@lﬁds&Jd thg. Cprvﬁﬁ?dfeﬁf% a&difB I yaMRide sgm&%fighd %J?tlr&'iédq?lth 2 X 50 ml

(15.6 g, 0.13npl) is added over a perio
a s(lﬂeﬁml aeetae. T cthyliabétutodayree isnyashid smcessucl)amthi water and brine

o GERAE T SAAP BTt SO Pt UL ubldy e 10m o

Th dlekﬁmh hddednb Meutddud @drfﬁ%iré%]dTBQﬁIt%ﬂ uasket@ AR&s ﬁ'it\LéEﬁum at 60
1 hour. The excess of th |on)é/))r chloride is renoved
loby °Edo &st3-08 af perel Wit fleprosredhidr Ml utid emine ducedhy] - phenyl) -

I 8RsE illati _

ItO hg)%r es ufi??fr}tﬁgé&qdﬁ W&&%ﬁ%e}gg‘?&%ﬁn}s t‘%ﬁ)ské?ﬁ“o‘sreflﬁgw and

i s (B6) myedﬂomrystﬁs (%@ﬁpmﬁmr}mw)ﬁ‘l\/ﬂ{ld 104-980kyRg @ n

10 m chloroform A solution of N(5-amno 10

2- et hyl phenyl ) - 4- (3-pyridyl)-2- pyri-;n'di nelpjm ne of

th@té |P@ { = I el - hel

(50 IQII'I:JS g}g%y elhﬂ tof_)(ﬁ_tﬁﬂﬂororﬁetﬂ% 3 r%%n elﬁ% @E{Hyl phenyl)
150. e8Nisplinamidesofatidddrmala ¥V Whelrecil?mtepnydsems cméthm;y{ represents

chl g hi orof&r prepared as described above is
ad é(y dﬂﬁ’gﬁse\?wsszgr%?n ‘over a period of 30 min. The
resulting suspension is stirred for 1 hr at -5 C. The
suspension is_filtered washed 15 with D. M water and

meth SHBFRSiGHOL G- Brfluormeisd it 6-gnine-4ethybphenyle Ni¢@inamide
of the formula (XIV) prepared by the process described in step (II) (3.0 g, 0.01 mol)

Ln

20 in n-butanol
(20 ml) is treated sequentially with concentrated nitric acid until the pH reaches 2.5
(0.65 g) and with a solution of cyanamide (0.64 g, 0.015 mol) in water (1 ml) over a
“period of 5 min. The resulting reaction mixture is stirred at reflux temperature for 5
hrs. The reaction mixture is then distilled off completely under vacuum and the
25 residue is allowed to cool down to room temperature. 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 filtered 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
nifrate  salt of (6-trifiuvoromethyl) -N - (3-guanidino-4-methyi-phenyi) -
30 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
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trifluoronmethyl)-N [4-nmethyl- 3 -
(4-pyridin-3-yl-pyrimdin-2- ylamno)-phenyl]-

Ni cotinam de (1) where R represents nmethyl, X

represents N and n=I (60% as creamcoloured crystals
(98.0% purity by HPLC) MR- 242-244C 20 Exanple - 9

Pr eﬁ&paﬂVpn Poépardtivn iof | (ﬂarmmfm&thym—m%ﬂﬁkmﬁl =3-34=pyridin-3-

ridipn-3-yl rimdin-_ 2 2
a wa}m%%&iw ?‘%/(Ii"&@tﬁlﬁ’&m]déVIGP')‘HWé)fF!hPéBﬂ‘EB]@rﬂ)s where R

t r I ng n=1 :
ge P reselBONFE Rtchrente N o PUESARIC, ERa Y T
N- 164Su$p¢d$y:|n- 8f ninttracs sgih @Iﬁ)(ﬁ)tf}ﬂi}lbmﬁieihj@mme(ﬁgudMno -4-methyl-
ents nethyl

R X
3 Sl Aenidep el et dhbt e oy déschhed Restem 5Y) (1.7

| NSH.805 Gnot) O hithufdnbP r(Pﬂﬁt) 1 idelN &Otahﬁg%éll&el%h be rﬂﬂg en is treated

whi ch is used as one of he starting terial
pr eprasaseively fwikh oseslium 3Gydiixley | flaklet 0(0.222, (135006 gnol) and 3-

Solcﬁgﬁ%ﬁ%ﬂa&;ﬁn& ‘_jp%dfnf_Vf %P‘ES’EE’%I g Séotg,m@O(i{)gp(g) The resulting

( CEREANOESs hé@siso &éﬂlﬁd&@ﬂn]ljéﬂaﬁﬁ‘@fbr RaRY B GlactibR nix@re becomes a
0.026nol) in chloroform (10 room t enperat ure.

10Thehangensayn dagnarange sojutiohaad émetﬂmylmemf:us(rmmébaﬁmnhsmlatm

Lot i, ROEIRS, B bR FIAEE 157 o BB e

pr ecslkuobnat (SOOmBSOAfnl)efs ddded %ﬁd Morofo &t isl dephiaRM, out. The
[ting 6- trifluoronethyl N cotinoyl chloride

h
|t secéliigP &“dewﬁ is ggshedopith é‘f?b‘@@&fi lﬂa%ﬂlﬁﬁ do @i isgdpal eg@luyme of 5 ml.
10 pihy 1%%@&%9% 1s'°hc1§18c!l %1%199?25(&1 or Off‘ll%ered {fyvith iuctlon the

nitroaniline orm

15i s isdgkd d()h(bls-\@asﬁe(hwdhtethyéhmﬁite aadmm&ar (@Bd Arigd iDvAR®I 9t 60° C

fl | | ori
o Chpescet, L e col o Erlerlpe |
dr rivdigia at — §1Caﬁi‘i/rﬁ)') pAeBEl-| QioRhamidl (m the fgﬁﬁula (I%_ where R

resulting suspension is stirred for 1 hr at -

suéﬁgﬁ%ﬁngﬂnp@ﬂ 4 repsesenis Whshé a=hi 6B ochrsed edl tmnrasfpaamenow
dflfd in vacuumto give 3.6g of novel

(5 tr| uoronet hyl)- N (4-nethyl-3-nitro-phenyl)-

20N €2 .PrgrirtiebpHPLIY. ¥BrM3L-24°CXI 1 1) where R represents

25

30

nmet hyl, X represents N and n=1 (70% as pale yell ow

"H - NMR (400 MHz, DMSO-dg, §) :
2.2(s,3H);7.20-9.28(Aryl, 12);10.7(s, 1H)

Analysis : Cy3 Hi7FsNzO

Molecular weight . 4500

IR ' : KBR Disc

-NH-C=0 : at 3444 cm™

-NH-C=0 : At 1648 cm™
Example — 8

Alternative process for the Preparation of (6-trifluoromethyl)-N- [4-methyl- 3 -
(4-pyridin-3-yl-pyrimidin-2- ylamino)-phenyl]-Nicotinamide (I) where R

represents methyl, X represents N, Y represents zero and n=1 :
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Ln

15 crystals (98.0% purity by HPLC) MR-167-171C Step

Il : Preparation of novel (5-trifluoromethyl)- N (3 -
amno- 4 - methyl - phenyl) - Nicotinam de -of the

formula (XIV) where R represents nethyl, X 20

represents N, Y represents zero and n=1 : A suspension

of Ib3he firdt Ejmm?ﬂeﬁﬁgdﬂgmrd}hetﬁﬂ?ﬁiebth?y% Salodidd @highenyidel-as one of
ni coti nam de of _the formu X1 3.6 g,

0. O@iﬁ%ﬁ%)‘naﬁ?%éﬁﬁp% "l‘Sd‘lQﬁBW‘écess described in step

| PRIgnyd CAIBRGLE S I { - %{TB’{‘ inl i
absol u_[tiyz et hangl (%5 rrg);iil)‘?O lgés%ﬁé%(tg%\ggta g)glg relﬁsal}l){1 ¥ a solution of
t enfpdnvapacthyl NBOtinicncid T6EQRGBANIC higostsmns,istivak R epublic)

t he 00 tQ.ro enp ture and quenched_into . .

0. 2 ooy Sty %T%fogﬂ (?%Hﬁé&m (SHARTaRGr Bhegrpgtion mixture
adjivatae tPreful téﬁrl]ﬂégatgxfesfgtg/ 9 506t ‘FP@: W&gs‘ﬁﬁtﬁ@nﬁ@h}&fﬁjﬁ s removed

and extracted wt m  of ethyl acetate. e

et Hi coadigtillatien Mé@lelhldrgfom’sumédr tord psisvak it 40°tG Adddrethe end of

an [ .and dri oyer.sodi u | fate. . The .et hyl

2 o AR e e Y i B R e SLiSsEE R sopted dow
i s tadoed témipdriterer @81 8141 aaWinf 10 fnf ERErofIREA fsblnti8h 88 N-(5-amino-
cake is dried in vacuumat 60 Cto give 3.0y of novel

10 5wty [pbewibt#3pyridy N2-yysimidive rroning of thetfyiula (XVID) (4.8 g,

hey - nicotd nani f. th X1 V). R
PR, i ERAEE0 0% AT G L 0 &
yeld.@md) y&is alded( 88%4flaurdntiehIWitRlGyl Moridelid4hib8ofin prepared
De C4O'Sﬁgﬁﬁ>§”l' : Preparation of ) .
(5%&4‘:??%}98 dteYhyt a9d dop- isartdind: 4veret Hprodtndfl min. The
- Mo RS0 is bfiGed R MUb2a1( XV, %@rsﬁsip@ngi&pfseﬁligéé 5washed

nmet hyl , represents N, Y represents zero and n=

I5A gvifpénsiwerierofind Hethand] aod cimet hiyl Jacudda to give 43g of novel (6~

(3~apino-4-nrthyl - phenyl) -, Nicotipam de .of the .

t or BB 5y LEBPERY b - HerBRb 3oL raaiRr Beatwpino) phenyl)
st eficétinamide3(1P whercOR Gdpra®dnts miethyN-S0WRERhts (8 Andn)-11 S (60%) as
treated sequentially with concentrated nitric acid

unter9am ¢rdoysed Cfb’éta]éhé&%BurefG.be@ﬂﬂ}C)and with a solution

of Mﬁ%g@ﬁ%(o- 64 g, 0.015 nol) in water (1 m) over

a period of 5 mn. The resulting reaction mxture is

20stirred at reflux 10 tenperature for 5 hrs. The

- 25

30

reaction mxture is then distilled off conpletely
under vacuum and the resi §&3™%P¥a?| owed to cool down
to roomtenperature. A mxture of 12 m of nethanol

and 12 n] of IPE is added to the reaction nmass and
st iPreparagion of (S-trifluoromethyl)-N- [4-methyl- 3 - (4-pyridin-3-yl-pyrimidin-

2-
- ylamino)-phenylj-Nicotinamide (I) where R represents methyl, X represents N,

Y represents zero and n=1 :

Step I : Preparation of novel (5- trifluoromethyl) - N- (4-methyl-3-nitro-

represents N, Y represents zero and n=1 :

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

the starting material is prepared as follows .
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U\

roomtenperature for 1 hr. The product is filtered off

wi th suction, washed with a mxture of methanol and

IPE (3 x 10OmM) and dried in vacuumat 60 Cto give

1.70 g 15 of the nitrate salt of (5-trifluoronethyl) -
uani di no- 4- net hyl - phenyl) - Ni coti nam de of

t heThlgﬂ)al@hJ@n@K(ﬂ)S 6 pHelan®) seddebevy s pagodyl 15 Xin to 2 solution of

SRS el T ek Byhin Y i

5- I
4Dyt S S0 S T %mpﬁfgfmz i epetion misture

N| clé Pﬁ%’mt@l@fﬁ‘;fi tmeerait@reffm & hoyn) ThbexcsssRf thiepylebbimide is removed

nt ent.s _zero
Cus et S PR AR o o', HPY R0 e SR ot T T e Yo end of
( 3-therditithtiar, ﬁjd@bﬁlﬁhg 6P heMydrdmath Nﬂbhﬁtﬁmcﬂﬁnﬂb tlsf @{E(ﬁed down
prepared by t he process described in step

(Xv) (1
0. 085°%B |t9m1?eﬁatﬁtewti atifolyed and p nuwabnofannatmph@r ef féymethyl 3-

E |y t 19 e f 23;%?(?% %g)g’ﬁlu%ﬁ%égdn\ﬁe(:% o E;%oo?gd #8M5° C and triethyl

di mhhg’l(&l@i po0l08pwl)i df ris rdiied. ps-opEhoAEndRyI8Ni@tinoyl chloride in
uspenS|on is heated to

Th | t
10y o (RO PP & <8 ISePE L TGN Psk St 31ipeer  period of
becNks, arhNREMAL %?r%’\%)e%&g% 9(?1]e d?orsf):hr‘ta Ok énqLPe suspension is

di methylamne iIs I st |on
n- rfﬂteeﬁdo]wasmacm olmllnths]slorcﬁomo mhcbdndbmabmﬁo gihe 36g of novel

N I N AN N,

chl(oef ansel @)f@;freée‘ﬁts%%ﬁﬁﬂ icbitestptseN ARG @b‘%])l a%%atlé) yellow
a reS|duaI vol une of Ethyl acetate

55d¢86tald the reaction mass and filtered off W th

suc ted solid is washed with et hyl

aceéglgéﬁg/sgﬁlj(i}?vﬁter nd dried in vacuumat 60 C. Yield
MRg 6GE17Ta0Vel (5-trifl uoronet hyI) -N- [ 4- ;nst Eyl 3]-

4-pyridin- 3- 41 pyr no)-p

N §3¥1? hﬂh?&‘é’%?ﬂ% ef P%Yﬁlruisatr(ﬂ‘borméé’éﬂ)RN“r(épr’\é%’@ﬁt 4 - methyl -

t X _
i Mo 0T RSt oo,

20 VRroa3saua ¥, YorepresentNver( 400nHz, DVSO- d6, 8):

25

30

2.2(s,3H);7.20-9. 28(Aryl, 12);10.7(s, IH Analysis C23
H' F3N6O
A suspension of (5-trifluoromethyl)- N- (4-methyl-3-nitro-phenyl)- nicotinamide of

the formula (XHI) (3.6 g, 0.011moles) prepared by the process described in step 1
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? 1s
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 distiiied completely and 10 mi 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 (5-trifluoromethyl) - N- (3- amino- 4 - methyl - phenyl) - —

nicotinamide 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
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Mol ecul ar weight 450.0 10 IR KBR Disc -NH C= 0 at
3444 cm' -NH C= 0 At 1648 cm' Exanple - 10 15
Al ternative process for the Preparation of
(5-trifluoromethyl)-N [4-methyl- 3 -

4-pyridin-3-yl-pyrim din-2-
aﬁ‘iﬂh &L ;ﬁr&nwﬂmm ®d51tnﬂmm¢thyl)%e(?egﬁamdnmcbmm)a -phenyl)

It NieoptabERY SRR Dot (PP IRREERorbFrpnenelioh o gepresents

chlNyY deprobinedzdr andee-1as one of the starting
material is prepared as follows. Thionyl chloride

(15.6 g, 0.13npl) is added over a period of 15 mn to

Sa S&l gﬁ’ﬂ?fgf gstnﬁlh8#00+é{8¥rf rﬁ G‘ nqrsnll\lllgf 1%1'8@%? pﬁlenyﬂ léwotmamlde

10

20

25

30

t e rqfelnfafounela (XINé) prepartd 6 thio prbeese desribedinaded Q1) r(@bl &1%.01 mol)
er ature for 1 hour. The 25 excess of thionyl
chI ﬁ(zpéﬂ%\lﬁefae%sﬂ wegventiafly with qospentiated ndtwicacisuntirthe i

g S o NI i

Ni colioveylk miodrofdé ms. Cﬁml mduldng\neamoncmmftﬁremp%&w r# reflux
di | ved_in m chloroform _A soiu
N (et S5 e Teoiotn riRm s iy st et ot cHresfely under

amxﬁ@utﬁ»ﬁ atd¥@e r&fnfeqsk 'le@'e& %SV&JO} d&\%n $ ﬂ)ogp teg?p@[]%ﬁhrk Aixture of

chl oroform 50 M) is cooled to -
anilden| of methang. @B loff PE Iaddé@ﬂ to6thetraam°nlononamhmshrred at

d
o 80h BBt 4y PR P SEHE il qvashed witn o

pemlnltihrtﬂff méiEaﬂﬂjll Bad IlﬁE(3f)€$@ihl) laR@ dﬁé@ﬁ%@hﬂﬂ al §O°5C§ Irdied 1. 70 g
he suspension is 42 filtered

vvaé’ﬁéﬁe ma{ﬁe Ball‘i/l Qﬁaﬁe?ﬂﬂéﬁﬁ)%hﬂhnolq arﬁ&gﬁmémo'rflﬁm@th&hplmnyi)
E 0 I\gbd{ﬁaﬁh&%f‘{fle pyr | Qﬁ@) g{rﬂeﬁé Rorre ﬁg%{t@/ rn}zth 9 arepﬁtgje@ts N and

4- et hyl - -
ph@ﬁqu&/&\pi&tbwrma@ % mu@tymma? M@przeserﬂgem hyl, X
represents N and n=1 (60% as cream col oured crystals
(98.0% purity by HPLC) 5 MR- 242-244C 10 Exanple -11

Step (IV) : Preparation of (5-trifluoromethyl) -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, Y represents zero and n=1

A suspension of nitrate salt of (5-trifluoromethyl) - N- (3-guanidino-4-methyi-
phenyl)-)-nicotinamide nitrate prepared 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 reaction mixture becomes a
homogeneous deep orange solution and dimethylamine is removed by the distillation
of n-butanol. Reaction mass is cooled down to RT and a mixiure of waler and
chloroform (50 ml+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 acctate (25 ml) is added to the reaction mass and filtered off with suction, the
.isolated solid is washed with ethyl acetate and water and dried in vacuum at 60° C.

Yield : 1.4g of novel (5-trifluoromethyl} -N- [4-methyl-3- (4-pyridin-3-yl-
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Preparation of (3-trifluoronmethylthio) -N [4- nethyl
-3- (4-pyridin-3-yl- pyrimdin-2-

yl am no) - phenyl ] - benzam de of the fornula (1) where R
represents nethyl, X represents CH, Y represents thin
and n=1 15 Step | : Preparation of novel (3-

t r ifigediome: hy iyt hinogo)iphegd}-nlidoyibaiBidei off the fhemid YD where R

benzam.de. of .t formula (XIL1) e, R represents

met' Ry W%ﬁ?&é?ﬁfsse ooy é%ﬂé@g% BaAiop Binypale yellow
20 drstdlhe first instance, (3-trifluoro nmethylthio)

benzoyl chloride which is used as one of the starting
mat(@P P purdy by EBA8dMRs24024400Ws : Thionyl chl ori de

5(40.0 g, 0.33nmpl) is added over a period of 15 min to

a solution of (3- trifluoronethylthio)benzoic acid

(15}1(LgM}Q(¢Qﬁ)7[\'ip@,1]))Ms@_gg]I5§)roform (150m ) at 25 room
tenperature. The reaction imxture is heated to refl ux

t erfpdp. a7 €0FH23(Mnphi2); 106, éKdess of thionyl chloride

is femved by co-distil [ { th chl or of orm under

re u%ag'élspressure at 40(%3%ﬂfq%}\é¥&the end of the

di Molebddd weightt he :resulggpng (3- trifluoronethylthio)

benzoyl chloride is cooled down to roomtenperature
10andR di ssol ved in:15 nmKEBhDiécoform 30 A sol ution of

4- nRyhy=@-ni troanili ngtg .48391 0. 045nol ) in

to

chloroform (80 M) is “coo et -5 C and triethyl

am-Nel- (22077 g, 0.23nok) 1648 t:a'added. (3-
Trifluoronmethylthio) benzoyl chloride in chloroform
" prepared as descri bed above is added drop wise at - 5

C over a period of 15-20 nj e fgesul ting suspension
is stirred for 1 hr at -5 Pg lggQThe?esuspensi on is

I5distilled to a residual volume of 20 nl and filtered
washed wi.th chille | or of or m and ied i uum t Q
o St Cprsfels uEhe BEeDp Rt S s pmefy BN Homethy-3 -
( 4{4pyFin-3-yhiplFidniaheny| S/taﬂﬂﬁg)aﬂﬁéi'@l]qfﬁcbﬁﬁaﬂlﬁfegﬂfl? where R
(I1'V) where R represents nethyl, X' represents Y
r e HERISETHE mephd, X waprpsants N5 ) repressatsaeyeindn~tryst al s
(98.0% purity by HPLC) An "FV Step Il : Preparation
of novel (3- trifluoronethylthio)- N- (3 - amino- 4 -
20 redshe firspinetayte), 5- thfnaanicts] dficdtheyll elshdeawkiXh 9 used as one of
V\:hﬁ{‘e R.represents nethyl, %(
¢ starting material 1s prepared as follows .
Thionyl chloride (15.6 g, 0.13mol) is added over a period of 15 min to a solution of
5- trifluoromethy! Nicotinic acid (5.0 g, 0.026mol) in chloroform (100ml) at room
temperature. The reaction mixture is heated to reflux temperature for 1 hour. The
25 excess of thionyl chloride is removed by co-distillation with chloroform under
reduced pressure at 40° C. After the end of the distillation, the resulting 6-
triflioromethyl Nicotinoyl chloride is cooled down to room temperature and
dissolved in 10 ml chloroform.
A soiution of N-(5-amino-2-methylphenyl)-4-(3-pyridyl)-2-pyrimidine amine of the
30 formula (XVII) (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 over a period of

30 min. The resulting suspension is stirred for 1 hr at ~5° C. The suspension is
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represents CH, Y represents thin and n=1 : 45 A .
suspensi on of (3-trifluoronethylthio)-N

(4-nmet hyl - 3-ni tro-phenyl)- benzam de of the fornula

(M (10 g, 0.028npl es) prepared by the process

described in ste and stannous chloride (31.7 g,

0. 1iattered e’gﬁ)Sh¢d1Wag§bMJwaeeaﬂdameﬂhmﬁcﬂ&nd1dhed $n heaedotgve 4.3g of

43 ref t. era The, resul ting

susisSet S ERERE D3 BemeBoT sort+ ek st wwBnadie2- viamino)-

ueptehfgNi&tRathide | =1
?n??ﬁrgqjﬂPH is adj Slzt‘g%&? 8@8 Wi FSL 5;{%}20 ?%fésgﬂts N and n
hyo[l5@%|) a%crgmwplomdamtaéxt@&a%qmw bthI’LXJ)ZSO m. of

%8 The ethyl acetate layer is washed

successwe y wth water and brine 5 and dried over

sodium sul fate. The ethyl acetate is distilled

conpletely and 500 M of hexane is added to the

residue and filtered. The filtered cake is dried in
vacuumat 60 C to give 7.2g of novel
(3-trifluoronethylthio)- N (3- amno- 4 - nethyl -
l0phenyl )- benzami de of the Epffiplea (1XIV) where R
represents nethyl, X represents CH, Y represents thio

andrpar atibh ot 48- r)éﬁido%{ng{ fthith S-NO 7! §Retll 3- (d-pyridin-3-y)-
Pr %@f)ﬁﬂi‘lﬁ)ﬁ °§lamn{ Heh -lf) fn itdlgylo%hlthegq rklllmé}a t((p o ‘;vliere yR

r‘%ﬁﬁa{g ére eF%pre r‘F@?WT ‘3( ?Ep}esents
CH reprgsents. thi eik(n .. A sus enS| on_of
t #fi BYYal (g Sripromelh by N- pifengthyl-3-nitro-

(3 E&Ffl udrsRERRon
Y e&@f%‘ﬂﬂt?fethf‘orfmala( XN) m@garlédwayesm@ methyl
pr 6&%‘§§%égh%éwrﬁwn§i@poqmy [7 g, 0.021 nol) in
n-butanol (50 m) is treated sequentially with
20c o &t st dtanéa, £3-¢rifaeiro metttyilthicd) engatstt ckladfe sviActbis used as one
( 1 .08 thy)statinlg miatehialis padpated an fafoway:anam de (1. 3g, 0. 032
mol) in water (1.3 m) over a period of 10 m n. The
r e ShidoyhghlbLECHUD DN, W 38kib s h8deBtdver £8erddd &8I % to a solution of
t eqpefdfdfdndiRfthZDbéhBicSacid hﬁs 826 10695n >iﬁ %I%rdfémi Fd?)ml) at
- 25di $ddrh |t§'ﬁlpé?£tf.1recqﬁplr@§c§!n¥ RGBS is fRGYUY “10 erraqﬁtl £ thour.
' ST@L: |69 g‘ffﬁn&ﬂ@lch o 1stpe Qf%?jb%‘c%p e}alo délacrpllo)ég]!{érﬁ[g under

Lssurd & a of t t -
r e St | t H]( al}PIé fhgrequ tmg (3
‘39 S0y e %S fﬁgéﬁ ¢ of't il OO PR
; éﬁ rji’i‘vacuumat 60 Cto glve3990f
Ot he* 5P “Pa{lé’ s‘%Wthé# 3-peprqagiline; (13,8 SREINMON timichlorofym (80 ml) is
(3° ghiodi no- 4- met hyl - phenyl )) - benzam de of the
for €aﬁn@>¢vpthyhmrr@ R2178 g, ds¥mid) wétshydded X(3-ehithmenhahylthio)
CHbeIMOVb@ﬂmn$htoha)forrarmepared as described above is added drop wise at —
5°C over a period of 15-20 min. The resulting suspension is stirred for 1 hr at -5°C.
35 The suspension is distilled to a residual volume of 20 ml and filtered ,washed with
chilled chioroform and dried in vacuum to give 12.0 g of novel (3- trifluoromethyl)-
N- (4-methyl-3-nitro-phenyl)-benzamide of the formula (IV) where R represents
methyl, X represents CH, Y represents thio and n=1 (75%) as pale yellow crystals
(98.0% purity by HPLC)

In
<

Step II : Preparation of novel (3- trifluoromethylthio)- N- (3 - amino- 4 - methyl
- phenyl) - benzamide of the formula (XIV) where R represents methyl, X
represents CH, Y represents thio and n=1 :

45 A suspension of (3-trifluoromethylthio)-N- (4-methyl- -3-nitro-phenyl)- benzamide of

the formuta (IV) (10 g, 0. 028moles) prepared by the process described in step I
and stannous chloride (31.7 g, 0.14 moles) in absolute ethanol (70 ml) is heated to
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n=l 50% of theory (99% area by HPLC) Step (1V)

Preparation of (3-trifluoronethylthio) -N [4- nethyl

-3- (4-pyridin- 30 3-yl-pyrimdin-2-

yl am no) - phenyl ] - benzani de of the fornula (1) where R
represents nethyl, X represents CH, Y represents thio
andrefey temperatyspénsitominf The tasaltieg sabgensibn is then cooled to room
( 3-températior andihetichid @jte ANE off 3equeldi Wit The FeichYh mixture P is
phexiydsjedie riz@niides%i sod abChRireHaE S6tubdn hltPef8R8SHth 2 x 250 ml.
desefretthededtate STIRM Y ibethtd 18y is wished s BQRRIMBI) walbr and brine
sn- biskiarRl of 08 urk REIRHte B AL ETSR {egs %Esti LY {;(?rg Igteiysand 500 ml
treghed s Qg% .4 %ake i3 Ut

(0 §08 g g'r‘% e%g 1die _11% 1eHll Mk ére cake is dried in vacuum at
2O %o iVﬁ‘o_ 2 98 ¢ pevel, Grtriflugrometbyithia) N- £ aél’qino- 4 - methyl -
3 TRl o RN CLEE B
r ef i YiIER5eaNAY hirceandar-147¢log as yhlew @ugtlhon ni xt ure
10pecupdlly Prrpsfianeelis (udfluaomegeylguokiN of3-gnanidino-4-methyl-
di denyDlri henzamidemfvihd foymule (V3 t whérat Rorep#eseats methyl, X
n- epessaits (RBAXC répresemtsthié sndael ed down to RT and a
m xture of water and chloroformis ;ahdgfd _';lhie Hlety
chlosedpetision 8§ €3-trifRiosRan Aites)- QU3 -ZRthoth-felh-BGerkP- benzamide
15Yi @fthe fodmdla (X19] prap¥eA bg%ﬁéﬁrbfzésk’%%ﬁ%&%! 4 8h 7' 0.021 mon
[4-iﬁr(bﬁ1blﬁyal£b}?:hi (4pr“ di n-3-yl ;leyrlf m hl nf;)r -I 1(hi )
yi Fe Hek R duent h UL S&E R i ci%;i‘n e’pH reaches 2.5
Wh {8 & eri@_saesncist- neglqgﬁwg% i gg,%ﬁgj% Djn %gger 'ggﬁ gul) over a
represent 5. t hi ooand ne Y Behaas! T e Y
yelpfﬂa o1, 10 nyi ggfjgl‘rggultcweaef%nﬁapqtqg 19[)§;1r;qﬁ|_a@qﬂux temperature for
20 I\/R—62]E§f' ‘Ehoyrsge njxieg is t}@nn(ﬁgt(l]ngo capplefgly ppder NgRIum and the
( 4(5%5;1%13 @kfg@dd@’ cap)l - down $@ reqrg Hpmperature. A mixture of 10 ml of
7. pshmnoB ang IO, mBiqf: 0B, is2¢dsled 1b) thimedogisn SnaR AESstFRNED room
44 toppesaiuiedor Whi.gie pia®icOis|fReKER Divéth suetdit @athedtwith IPE and
3448edrin vachldn aC6¢” Oto’givd B48g offihe nfirak®sdfxempl e- 12
25 Al (etrifatorareetRylepay-alli 03-@hari@nb4ihbuorsEaiy Lt Biimid¥ of the
[ 4{ormrlh§Pl VY, Svhetd Roypietlins m3thWl, OYErBelis2-Y represents thio and
y| asi r50)s ph@exmyl(obrRZatydepofy the formula (1) where R

Step (IV) : Preparation of (3-trifluoromethylthio) -N- [4- methyl -3- (4-pyridin-
30 3-yl-pyrimidin-2- ylamino)-phenyl]-benzamide of the formula (I) where R
represents methyl, X represents CH, Y represents thio and n=1 :

A suspension of nitrate salt of (3-trifluoromethylthio)- N- (3-guanidino-4-methyl-
phenyl)-benzamide nitrate prepared by the process described in step (iv) (3.5 g,
35 0.0.0095 mol) in n-butanol (20ml) under an atmosphere of nitrogen is treated
successively with sodium hydroxide flakes (0.38 g, 0.0095mol} and 3-
dimethylamino-1-pyridin-3-yl-propenone  (1.66 g, 0.0095mol). The resulting
suspension is heated to reflux temperature for 2 hrs. The reaction mixture becomes a
homogeneous deep orange solution and dimethylamine is removed by the distillation
40  of n-butanol. Reaction mass is cooled down to RT and a mixture of water and
chloroform is added The chloroform layer is separated out and distilled to vyield : 2.7
g of novel (3-trifluoromethylthio) -N- [4-methyl-3- (4-pyridin-3-yl-pyrimidin -2 -
ylamino)-phenyl]-benzamide of the formula (I) where R represenis methyi, X
represents CH Y represents thio and n=1 60% based on theory, as pale yellow
45  crystals. (99. 7% purity by HPLC).
MR-224.5-226.5°C
ICsp - 8 nms(Fig — 1), N 'H - NMR (400 MHz, DMSO-dg, 5) :
2.23(s,3H);7.20-9.28(Aryl,13H);10.42(s, 1H)
_ Analysis . CZ4H13 E 3N50
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represents nethyl, X represents CH Y represents thio -
and n=1 : 15 In the first instance, (3-
trifluoronmethylthio) benzoyl chloride which is used as
one of the starting material is prepared as follows .
Thi hIorlde (8.0 g, 0.067nmol) is added over a
per%"q} AP to a s ion of
3- (¥%i f1 uor onet hyl t hi 0)KBBd¥ei c acid (3.0 g,
0. 08ENGHOi n chl or of oram3¢EDert) at room t enperat ure.
The-NidaCti@n ni xture i sAheageght o reflux tenperature
for 1 hour. 20 The excess of thionyl chloride is
renmoved by co-distillation with chloroform under
reduced pressure at 40 C. After the end of the
distillation, the resulting (3- trifluoronethylthio)
benzoyl chloride is cooled down to roomtenperature
nd dissolved in 5 m chl oroform A sol ution of
“ﬁl— ani no- 2-net h angplend2i dyl ) - 2- pyri mi di ne
ani %EBBP“FP\ Erepayafi len nﬁ(%tr(ﬂwome(lwlmug -No[4ithethy) -3 (4-pyridin-
chl 3vbppiimidiag-nypmigo)dehgl-benzabide ahdhe formmilay{l) where R
am yepr¢4ne gethl, Crapgsenfs CH, Yddm@sents thio and n=1 :
3-trifluoronethylthio benzoyl chloride in chloroform
13pr epahedrasnsuagc (hadfiahomeyinidy8adoi GRoddSEnRh is 2ed as one
oV &gt the REiinG ehaddrial 30 ?a?ed aEBldwesUl tihg suspension I's
st |TH1§1§grlchF0r1@ebff0%tOO riol 1-E gde?&%?g LO%y bis{Slganttoears%Futlon of

Wasj"l ﬂfi}i%ﬂé)& Eﬂg % %1%8'1 ead (gﬁ 84 % (F g %C%Lfﬁn 0]21] {‘PE f|(501nl) at

reactlon muatuﬁ ux temperature for 1 hour.

2ogh ng;\ C e 3 08%1 Ejl(i %H‘E rcé’s%ﬁﬁtﬂ tigRtYigh chlgroform under
a4 ¢ 158 einthendiptiliation, thes resulting (3-
%W& Yétémé rli@?%)ﬂ sChé@EﬂGS% panled ylop taPr@m temperature and

I\/R 3salved 1S g clesafpiie - 13 Preparation of

( 3-4 polptipn pHNeESHaPhis o2t el Ipheyl)-4-B-pymd Hy2-pyBmidine amine of the
25( 4-tpyuldi(XV3Dy(3-1 gy 0 DditkdoN-iR-chloroform (25 ml) is cooled to —5° C and

y! drigthpioimiphéhg 2] 0.benzB i dexddéd. the il eromsiaifhio bebeyi€hRride in
r ephisefots prepayd as destréRdesendis adddd dfop 888 €S over a period of
sul3omt. ’Hfédreﬁlﬁﬂm€ speRflon is stpFPRY at hPrflt 0f5° 8098k shdension is
t rifflictar QRBRAY fviH cﬁlﬁﬁ‘bfﬁo}m I\J‘nd(ﬁieﬁelh k%L:u xpe 3.38 of novel (3-
30thﬁﬁﬁarDml€§1@*Fc§ﬁ}/ A nml -4~ ylamino)-
I) r

rye
béhz e r?fen S me Y represents
SUI } ep t j:’

¢ a“P 0 ¥ “RH SHIPLO)
tr.%ﬁglg&gﬁsﬁ?" vk g gt T

use of the startlng material is prepared as

foI | ows .
) Example — 13

Preparation of (3-trifluoromethylsulfonyl) -N- [4- methyl -3- (4-pyridin-3-yl-
pyrimidin-2- ylaniino)-phenyi]-benzamide of the formula (i) where R
- represents methyl, X represents CH, Y represents sulfonyl and n=1 :
40
Step 1 : Preparation of novel (3- trifluoromethylsulfonyl)-N- (4-methyl-3-nitro-
phenyl)- benzamide of the formula (XIII) where R represents methyl, X

repiesents CH, Y i repiesents auuouyl and o=}

45 In the first instance , (3- trifluoromethylsulfonyl) benzoyl chloride which is used as
one of the starting material is prepared as follows .
Thiony! chloride (8.1g, 0.068mol) is added over a period of 15 min to a solution of
3-(trifluoromethylsulfonyl) benzoic acid (3.5 g, 0.0137mol) in chloroform (50ml) at
room temperature. The reaction mixture is heated to reflux temperature for 1 hour.
50 The excess of thionyl chloride is removed by co-distillation with chloroform under
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Thi onyl

chloride (8.1 g,

0. 068mD1)

period of 15 min to a solution of
3-(trifluoronethylsul fonyl) benzoic acid (3.5 g,

0.0137nmol1) in chlorofor

m (50m ) at

i s added over a

room tenperature.

The reaction mxture is heated to reflux tenperature

fofed&ce!goglressu? %IXCEES t h|d chI
i tHeC

re?té Eﬁ?ﬁ Ml ‘ioﬂ e‘ﬁ’é"r’o

di E'%ul tin

tr fSP Sripetylp

dofprmely @GH&) (3e

ide i.,S

{AGRg the regelting (-
0 topm temperature and

Bensibyt-Conyadiia pysmisbid sttine o the
|069t1 lmel) anahladefosol 28 dnl)ris Soelkd to —5° C and

c hiristhol emrine A4@og,uﬂ106mol)f of is added. 3-trifluoromethylsulfonyl benzoyl

N- ¢berite in ohdrafertnh i

ana peried of 30 mn. FrHeMekdltif

a!;l&d

dfepy

o ‘P%}‘i‘]th 59)0
R

@ﬂofo

%en

-N-

dplaadyek lestribed shove dyddied didyisd ALBEC over
ﬂlép)en&@n ks Sl Rl MM )at 1 3° C. The
a&l AR8 id VikldVlo give 3.5¢

%lé’l— 3 - (4-pyridin-3-yi-
5?’11 p g\?% 1% ’éf’é?ilt B
?ﬂdego 16 Tigh, g5oge Gplor

¥ (pred for 1 hr at -5 C. The
s |%ﬂ$¢s filtered washed wi th chl orof orm and

yl, X
crystals

drled in vacuumto give 3.59g 10 (61% of theory) of

novel

(4-pyridin-3-yl- pyrim

(3-trifluoromethylthio)-N [4-nethyl-

di n- 2-

3 -

yl am no) - phenyl ] - benzam dex4splesfder € R represents

nmet hyl , X
n=l as |ight yellow col

Hlﬂa uléﬁ

represents CH, Y represents sul fonyl
(99.4% purity by

(PR PTIE R SHFARB) Bocs

ored crystals

and

pldosme@sd 1ﬁ03he| eaniphe t(3HrifitdremedghpHe- [4-methyl-3- (4- pyndm—3 yl-

T2, el oS

I_S fl gor H‘i)tyﬂ }
gB mr?y{y:lmgln 2- ylaalll)-rr%r

Emﬂrm;lr&né’&lﬁl)iq
3 - - pyri di n-

a4 o

ridin I
xséwge—3(35 Y

P}h}g}rﬂmaﬁiﬁt Pﬁélmno) -

Bis

b@h‘fﬁ’ﬂl d ewawdﬁghm the| fblbwwing comppsition kerprepaeed in customary

of ormul a-1 fornul a-1

PLs Bﬁ&ed in customary manner 25 Conpound of Conpound

Compound of

formula-1
(3,5 - Bis trifluoromethyl)-
N- [4 — methyl - 3 - (4-
pyridin-3-yl-pyrimidin-2-
ylamino) - phenyl] —

Compound of

formula-I
(3-trifluoromethyl) -N- [4-
methyl-3- (4-pyridin-3-yl-
pyrimidin -2 - vlamino)-

phenyl]-benzamide

benzamide
Ingredient mg/ capsule* mg/ capsule*
25.0 50.0
PVP 25.0 50.0
Lactose 127.0 77.0
Talc 0.5 0.5
: Crospovidone 20.0 20.0

46




(3,5 - Bis trifluoronmethyl)- (3-trifluoronmethyl) -N-

[4 N [4 - methyl - 3 - (4- methyl-3- (4-pyridin-3-yl-
pyridin-3-yl-pyrimdin-2- pyrimdin -2 - ylamno)-

yl am no) - phenyl] - phenyl]-benzam de benzamn de

I ngredi ent ng/ capsul e* ny/ capsule* 25.0 50.0 PVP

2 : Factose 12707710 0505
o%&gﬁﬁ%ﬁfga’g .0 20.0| 46 Magne@um stearafe 0.5 0.5 0.5
SISL2.0 2.0 In Vitro Btudies : L£gnpounds o the 20
formila—- 1 prepared by the process described in )

- (Exanple-1 and 5 Exarrple 3) are dissolved in cell

10

15

20

25

30

cu m DMSO at a concentration of 10mMfor in
|%¥gﬁ§%§@@g§ The stock solution is further diluted

with the sane cell culture nmediumand used in
concentratigns of 1-10 p.mfor the experinents. For

t WO BPRRs of the @@1414 s I @fepmdcbbr the prodiss dbswsibed me(Bxatple-1 and
B sl Li 0 K562 ont i nuous
cgiﬁliﬁf&% n-g)) eds{%a 1? ddn qﬁgglﬁr% "%fﬁﬂ“éb?‘% &4 @ paycepfratign of
t h]eOmM] for) bza:lrztrafsﬁjdms 0 rrhe&toak S3lutRalis firflef MBLEwIh e same cell
ni c %el oid Leukemia in termnal blast crisis
@l psediin eoregntBoRna bi 0.1-118 e S tiledexpetiments.

I|ne) were used. The K562 and D32p210 cells were
grown in RPM nedi um supplenmented with 10%fetal calf

s dion headtud7iGe aditS&F €N ARAJi9aYscahkre tﬁ@ %@ﬁ | all)fs?c\fﬁtfx% cell line

32#5 cultured for every 24 hours. proliferatio
by theseonyinyens cgll dise established iy Lemmamtébz;so GE7S) from the

?Jféi‘ﬁzq ﬁﬁfsloﬁ%f{ a f‘i@ )%%r Yﬁeu'emp at Wi a%dl f{[\/g)(e%utl rlﬁﬂﬁ?lﬁ’é‘ in

concentrations o
f tgminal Mlaso ctie®) MdBB @md d;em 111116 (a gaRrdiyl @Jaﬁ&féetﬁ&\fzélla fine) were

ncupa lL.s.wth the conpounds for t
I ?ﬁf ihe %15% an% @%28%10( oclig vegre gEQ)n}’)ﬂ ¢ REBMignediumvEupplemented
a@ﬁﬁldld/ﬁ IR cAORGENGLT 440 Qndl%gcﬁil)g hid 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(l) ranging from 1nM to 100 pM were added in
quadruplets. After incubating the cells with the compounds for the required time
| period (24hrs), 20ul of 5 mg/ml MTT was added (final concentration 100ug /ml)
and incubated for additionél 3 hrs at 37°C and 5% CO,. After 3 hrs, formazan
crysta_ls 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 ICs; 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 accompanying this specification

DNA fragmentation assay was done as follows. Cells were treated with compounds
of the formula()  for 24 hrs and the fragmented DNA was isolated using
SDS/Proteinase K/Rnase An extraction method, which allows the isolation of only
fragmented DNA without contaminating genomic DNA (Nucleic acids Res —22_::
3506-5507, 1994). The cells were washed in cold Phosphate Buffered Saline (PBS)
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20 and incubated for additional 3 hrs at 37C and 5%

CO2. After 3 hrs, formazan crystals were dissolved in
lysis buffer (10% SDS, 5% | sobutanol, 12nmol/L HCl)

over night at 37C. Absorbance was neasured on ELI SA

reader at dual wavelength of 570-630nm By MIT assay

t heandChed, &l aebulffr ¢dnniciogp6UNNE Trif H(Ilo(lpHiJB a) (]In)MaEBTA 0.2%

%\/ '5 % gaerved val ues are_8 nns 7
" eoBtit Rabf T2 Gt hain Alie ey eati y 34900 15 minues,
dr a?Me@G]?erﬁ‘zﬁgaﬁ%Wéa{%Q with d@xﬁﬁeﬂﬁgé 1( (ﬁ Wnl% L% Sodjum Dodecyl

fragms atli on assay was e as

t r eatlphthteMSUS) dorp duudat 509€. DNy Hey Btitaafel)twd @ witl bBffSred phenol
and the fragnmented DNA was isol ated using
SDSMPY pregipiigied W@F%fﬁ)@é\dmﬂ@mnd dcvolomesref hﬂnanolm i-20PC overnight.

conbim afplkd% Bkl e R ORRT geretd gl ds BB ey

550&1(155@&?[ d ﬁ)?ﬁ‘ﬂr t 3 qak!
Phosphat e Buffered Saline R?%%gpﬁ)téﬁﬁg&gh @3’ &nDlgA was mixed

buf ¥eh 3citintod DAY A gam@leMdlfer ©.292 boptdpBef)l, bllid]M.E@HAylene cyanol

0. 2% ‘;foru} n X1 1Q0 for %O mnoat 4C. Aft

cent¥ iy &b RN Mrsce Ypdnp AR TBE 4.6 mM Tris, 445
10s up@in alaciPehdt lrn?fﬁt]ﬁgl“ bﬁﬁﬁ%ﬁ%@ﬁ)ﬁ u%h?@l/ L{Eo}l staining

and 1% Sodi um Dodecyl ul phat e
50¢ce! Pk sthidivax braide ¢0 15 mlg/ml)/\mdmmuﬁefdeuoetdvn@morhépmsence of

an ipitat [, 40mM NaCl a vol.unes
o rarRpSk RS ifeallal By &?ﬁ aPPeﬁwepP dafiet 2 dleomiateosomal DNA
V\ﬁSﬁ’@‘xan tﬁﬁ ar@ a}(?j&%( QBO 200 5% d{ﬁ ed. ThESAER W ents in the

nd treate r at 37 Rnase. Proteln
m O?feblc ééﬂctl?%te‘ﬂofhabmﬂmdﬁnofé}dﬁ fOWiﬁtlh @ &s gfeclfidd above induce

155 a"ﬂ#b}&to?i%’ﬁx{ gca%)b%?({glg\ye F%]P Sﬁzbés sﬁg\g}‘lv%g% yl ene

cyano and cero Was re 1%
agadrH€8 Agalysisn TBE (44.6 m\/l Tris, 445 10 nM boric

aci,ﬂj d 1nM ED DI\(I@ gnentation was visualized
oo othed RIS Ravar Rk ST BACS) avlaas Vs domergr galjows:
andreFResetk gpoﬂsaélsl OB 2pNiEC AL eé%‘@efcﬁggﬁ coﬁ?;%ﬂﬁd%sbfsfonnula )

was i nd| cate t he appear ance o

ol irgensrd '@b@é@‘bcewescﬂb@gmﬁﬁksn@hal IrangeBp xi ﬂmaly‘g()metuc

2057 830 Rk LB R 1o 08 0o 0% 8PTENe. DSpilD ey resmureated

spediif canpabdy ef torgute(l) ih 2Apept O8éSrdainSar thébl:ells were washed
positive ceII l.ine K562 as shown in Fig-3. FACS

AnéW&V%l icq pld FRfordkan éiéed\mth\lanb@f igeteld 36%4 ethanol gradually
(AP LS 5495 98051 ThE L0 U ligenion o

f or50Kag (dr) 10 min, washed with PBS twice and re-suspended in 1 ml of DNA
25  staining solution containing 0.1% triton X —100., 0.1 mM EDTA, RNase A (50
ng/ml) and 50 pg/ml Propidium Iodide (PI) and incubated for 1 hr in dark 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 were collected per

30 sample. The relative DNA count per cell was obtained by measuring the

.ﬂuorescence of PI that bound stoichiometrically to DNA as shown in Fig 4,
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prepared by the process described in (Exanple-I-

Exanple-3) a flow cytonetric 20 anal ysis using

Propi dium Il odide (Pl) was performed. D32p210 cells

were treated with conmpounds of formula (I) for 24 hrs.
After treatnment, the cells were washed twice with ice

col hppgomn sanyigie Kii tinling tchnstanti ofothei ditdior do7@%yme) or ICsy

eth gr and nai ntai ned at .4C aoverni ght. _The
TV s L) e
10 derived iasiwhe abbieinEBOnEM Re/iP6 ghsiR a0l SReNEes ol e h Masure of
of 25 staining solution containing 0.1%triton X

- 108 infgbifioppmptnot Rxse@pminds of fagmia) (Deasdpsofigd apove is shown

Propi@hLwm I odide (Pl) and incubated for 1 hr in dark
at

room tenperature. The red fluorescence of
i ndi vidual cells was neasured wwth a fluorescence
actjEvair?ii/, cel| sorter (FACS) calibur flow cytoneter
befr ViraKinssoassay arasxlong acfolloss):. M ni nuns of
10, 000 events were collected per 30 sanple. The
relati ve DNA count per cell was obtained by neasuring
t heThd inbibftamod tiekiodse REtitityadt thobereibs typssirdt IRk biyahd bympounds

to sho in Fig - 4. 48 Inhibition constants Ki )
10 pi ??gﬁﬁ 3518%% FAHEREPP L Jpan Bt were)otgnd) demgitometric

15tyr

(I ndhabistsi BEefRRGENF Rabhet &lils W&@ea%éﬂfﬁﬁ]d@feﬁ&@ tcé)%eh%ations of
I t he above

is inhibition by 509 values derive rom
me roneeEads of the forpubis s hfscaample dt StigedVpfaodiodeina At the end of the

me : he i nhibjtion.capagi of .t he conpoun .
PR, el Sk BBl RRSRB0L s b i STPRY B o
Thecohtuinig 110mKi Mas1@ISEAY 3MAS1 PRI 8%l ol 40v&ion X0, 1% Na-
inhjbition of the kinase activity of the bcr-abl

flﬁﬁ?(}lféml@it% ds i, Natasthevandaion §8mM §-glyceromhoppiratal 0mM NAF,
I ( - I £ ter. | ot .and .
oo HORLEE, ol e ey Bt B3LELR USR3DY: ot wivow
celths dnex Equalemteat of proteid ﬁfereeﬂ&t’.olﬁffﬂ’l@le 8Yy ADBORS a{ali)fi transferred
co unds the fqoqrmul a - Exa e -1, Stage-| .
for H%Oﬁaf“):&se FHNTRE- e {’#é?gklpﬁ Bbah Bmfat@ﬁk@wéﬁ@ primary

pelaneb | ; | i | Wsi :
Dot FaoaanBaRd A e B0 8P dahar. B0 ! Mol oped wing

20Na eecontlogyantibedy xomingated o Nialis plosplytdsel Bhebardl fmtevsity of the

25

30

Na-of =gl ycer ophaosphat e, 50nM NAF,
I n@%@k}@ﬁ&ﬂ%ggﬁ u%%ﬁ%%é??%n%%@e%cg?ﬂ? ys15(epst atin.

Control was cells without the drug. Equal anount of
proteins were resolved on 6% SDS gel and transferred

ot e POR Gt oy PSP adicr Uag Famulsl oclErpgD L 4 hSBes-TV Juas
NoRhadrv&l o RAWHE hhadedoIRESY microscopy. The percentage of apoptosis was
53.3% . compounds of the formula — I prepared by the process described in Example
-1 inhibited kinase activity of ber-abl kinase in 32Dp210 cells in a dose dependent
manner and the ICs value was 4nM as calculated by densitometric analysis.
The Ex-vivo study was done as follows :
Lymphocytes were extracted from the peripheral blood collected from CML palients
and normal persons using Ficoll Histopaque. Briefly, the blood was diluted with 1:1
ratio with 0.96% NaCl(saline) and was overlaid on Ficoll histopaque gradient
carefully. The buffy coat of lymphocytes was extracted by centrifugation at 1000
pm for 20 min at room temperature. The lymphoeytes were carefully taken out from

the interface using Pasteur pipette and were washed onee with RPMI medium.
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anti body(anti - phosphot yrosi ne anti body) was added.

Bl ot was devel oped usi ng 20 secondary anti body
conjugated to al kal i ne phosphatase. The band intensity
of the bcr-abl kinase was quantified by Densitonetric

anal ysis. Th popt osi s induced by conpounds of the _
formula - | ﬁejmﬁfwmf,w@@fa@@swoywre sbkeed dd RPMI medium

t hr oM -Gt O The r cent.age
" S0P S 3P A TSRO OE DGR e
| prepared by the process described in Exanple -1

i nhi bi ted ki pas ctivity of bcr-abl kinase in 32Dp210
cells in a ﬁggref%gﬁe‘?%@ﬁtw“ﬂlﬁnﬂ@rc‘%‘ﬁdﬁpﬁ)ecl\/@s@a%mmwd normal
WaSH AW RSy £l t; | thl G lysise The
TS O B UPIR AT GG A0 YE L TG, e
ext eaproadds o6 wirntulve (Ipepicpived aly thé @eastesolidseibeidin (Bxample-1 and

G v Li fS” S é‘ﬁg nd, por mal persons using Ficaoll

Hi s fie” TEfe ‘if‘a AL RECTR FOACIRESLERY 1tthe Cellstand prere incubated
r atfo 2k NA RerAB4rNASOR Abdi ' i

Fi cgl | hi st o%a ue gradi 2%%6@%?29#??&#2@%5% gﬂhclggltlbamd for
of addipmebJhresthedorneszem axystels foymalenereidissglatd onlysit biffe0and the

r pmyf 20 mn at ro t enper at u e | ynphocytes .. .

R L A T L e
Pasdefiuprofif@&lidre wap allagedaS h@si AN ES utehBrelFM1s "B Wik centage
499 The.l ynphocytes isol ated as above were cultured’in

RPNIIRE I mCel: pipdidiraiangpbininedriBgn she BT assry i59%6@dRed Fhihe table
‘cel(h;g%yvgi]e subcul tured for every 48 hours. After 48

hrs the culture, the cells (from CM patients and

normal 5 persons) were seeded into 96-well|l plate at a
density of 5 x 103 cells/well. The conpounds of

formula (1) prephyapgsyof the inyendiess described in
(Exanple-1 and Exanple -3 )were added at different
concentrations to the cells and were incubated for

24hr sl. Afavet campoundeelbfatida Jperd moel MicFmwdstcadobaisdiased

the cgll d i ncubat for ddi t.i on 3hrs, The |

for ma;‘arﬁ %V%gsc? P Sroﬁg%nWélF'é 'Vgécf’f:(’/:tjau’?‘}r: tq pgiRgtentially useful
buf f er ahdapdutic bgeabsar bahtent WISCN@ALL &idécB¥aY in vitrro and ex-
wavel engt h of 570-630 nm The percent inhibition of

cel | proPors8idies on was calculated in relation to

unreacted cells. The percentage inhibition in cell
proliferation obtained fromthe MIT assay is tabul ated
inthe table (Fig - 6) 15 Advantages of the invention
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1. Novel conpounds of formula- | and novel

‘internedi ates are disclosed 251Novel conpounds of
formul a-1 have been found to be potentially useful

t herapeutic agents for treatnment of CML as evi denced
by in vitro and ex- 20 vivo studies. 50 51 1. A
phenyl am no pyri do pyrimdine of formula | HH X
(CF3) n N ~I NC RN 5v\,hereXisCHorN, n=1

gcr:cépf gg?eﬁéﬂeﬁymﬁeﬁgﬁ@g&n e conpoun gfl Iclyai m 1,

where Xis N, n=1, and Ris H or or a

pharmaceutically acceptable salt 10 3. The
conpound of cl gy m 1,Hwhere Xlﬁ CFanfl R i s
H or CH3; or haceut C ptable salt

thereof. 4. The c@npou
wherein: 15 nN=1, oronet hyl group is
¢ 19 at Bosition 3; and when
rifluoromethyl group is bonded to the
aromatic rin osition 3 and the gsecond
trifluoromethyl gioup is bonded to the aromatic ring
at position 5~ 5#NThe conpound of claim4, where Ris
CH3. 20 6. The conpound of any one of clains 1 or
wher2 X isWiT bENRn+B ofTEtéﬁM IR is X 6r CH; o@lﬁ%hﬁnﬁaceﬁﬁ&[lz éﬁﬁable salt
nmethyl, X is CH and n=2; where Ris methyl, Xis N,

thereaf.n=1:

n=2, the first

2. The compound of claim 1, where X is N, n=1, and R is H or CHj; ora

pharmaceutically acceptable salt thereof.

3. The compound of claim 1, where X is CH, n=1 or 2, and R is H or CH3; ora
pharmaceutically acceptable salt thereof.

4. The compound of any one of claims 1-3, wherein:
when n=1, the trifluoromethyl group is bonded to the aromatic ring at position 3; and

when n=2, the first trifluoromethyl group is bonded to the aromatic ring at position 3

_a:ﬁd the second trifluoromethyl group is bonded to the aromatic ring at position 5.

5. The compound of claim 4, where R is CHa,

6. The compound of any one of claims 1 or 3-5:
_ where R is methyl, X is CH, and n=1;
| : where R is methyl, X is CH, and n=2;
~ where R is methyl, X is N, and n=1;
- where R is methyl, X is N, and n=2; or



25 where Ris nmethyl, Xis N and n=2; or 52 a

phar maceutical ly acceptable sght thereof. 7. The

conmpound of any one of clains 1 or 3-6, wherein the

compound i s:

( 3- t rd pHavmacestdilyl apeddidble sabtthgree3- (4- pyri di n- 3-yl - pyri

m di n- 2-yl am no) - phenyl ] - 5 benzam de;

(3,5-bis-trifluoronethyl)-N[4-nethyl-3-(4-pyridin-3-y

| - pyr4 m di hinhenzais

(2- e uoﬁﬁé’?ﬁaﬁmmﬁﬁieﬁ%ﬁ 3. (4- py?‘? grein{he pompaund is:

m di 3 Zﬂﬂu@nmn@lyl)mﬁmelhylﬂe(ﬁz;&mddeS ﬁ-@yrlmldm-z-ylammo)-phenyl]

H 6- trlfl uor onet hyl ) - N-[ 4- et hyl - 3- (4- pyri di n-3-yl - pyri
-PZ-yI am no) - phenyl ] - nicoti nam de;

(5- t (3 5luiefromidiéthyNN-fi- ety B (Spyfdiys- fgﬂlbﬁﬁﬁrdm -2 R¥dnhino)-

m di n- 2-yl am no) - phenyl | - ni cotinam de;
Pb%ﬂ}rb@@amidﬁal |y acceptable salt thereof. 15 8. The
f
gg% o r?%}{\gﬁ-%[tp meﬁly?brtﬁ-pynaln— y?pynml%;ne b ylammo) -phenyl]-

bb:itz&ﬂﬁdlefluororrethyl) N-[ 4- met hyl - 3- (4- pyri di n-3-yl - pyr

di p-2-yl h I b d
phar HEEUINFERS 1) COBEUY & GBy ey b3 mino)-phenyl]
nicRIRAYAE;

(3,5-bis-trifluoromethyl)-N-(4-methyl-3-nitro-phenyl)-
benzénirifkroromethyl)-N-[4-methyl-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-phenyl]-
2 tr| Jluoromet hyl ) - N-(4-net hyl - 3-vi tro-phenyl ) - benzam
DIPQREATIEE. O § £ | uor onet hyl ) - N- (4- met hyl - 3

“nit
afh aﬁﬁﬁ%ﬁka@ﬁ Qlig]sg?ﬂﬁﬁo-'s- nitro-phenyl)-nicoti

(5-tr1fluoromethy
nam de; or 25 a pharnaceutically accept abl e salt

Egﬁ{) Sl;d & czogjlqp%uﬁg gP %yngqe%p%f Elﬂrii m%eregn? thtelleompound is (3,5-
bidirk fud¥Bibhlyh N-M- e R B38@ Y nHdRe m.?zféi ; ed]?ﬁz ﬁ%mmol phenyi]_

phar maceut | cal I y acceptable salt
beazppidaner apthamaaceuticallvicpaptable salt thereof.

9. A compound: _
(3,5-bis-trifluoromethyl)-N-(4-methyl-3-nitro-phenyl)-benzamide;
(2-trifluoromethyl)-N-(4-methyl-3-nitro-phenyl)-benzamide;
(6-trifluoromethyl)-N-(4-methyl-3-nitro-phenyl)-nicotinamide;
(5-trifluoromethyl)-N-(4-methyl-3-nitro-phenyl)-nicotinamide; or
a pharmaceuti'cally acceptable salt thereof.

- 10.  The compound of claim 9, wherein the compound is (3,5-bis-triflucromethyl)-

i N—(4—methy1-3—nitro-phe_:nyl)-benzamide; or a pharmaceutically acceptable salf thereof.
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HI X (CF3) n HZN\ HN N (xv) R\ o where Xis CH
or Nb, n=1 or 2, and Ris HorsGH3; or a
pharmaceutically acceptable salt thereof 5 12. The
conpound of claim1l1l: where Ris nethyl, X is CH and

n=2; 1lhergchnpsundeififptmulX ¥ CH and n=1; where Ris
methyl, Xis N and n=1; or 10 where Ris nethyl, Xis N

and n=2. 13. The co und of cl ai 12, wherein
t he conpound i s: Tﬁf (CR) n

(35b|str|fluor5'ﬁ’ét 7 no- 4- net hyl - phen
yl ) -benzam de
(3-trifluoronethyl)- N- ni no-4-n§)t(\?1yl-phenyl)-4-
benzam de; 15

thyl )- N 4- met hyl - phenyl
vé‘r@r]ezg {;E.o or%re —1 or cﬁ% is %?IC 3,n (91 aphgfmac)éutlgally a)(/:cgpta)tble salt
th&adsr 1 f 1 uor onet hyl )- N- ( 3- guani di no- 4- net hyl - phenyl ) - ni
cot i nam de;
(5-trifl uor ormet hyl ) - N- ( 3- guani di no- 4- et hyl - phenyl ) - ni
coti tically acceptable salt :
t her 22 ghiﬁomﬂ%%@gﬁ%ﬂﬁg of any one of clains
11- 1%heretRelsqhdth 1hx 1@@@%2 s (3,5-bis-
trifluoronmethyl)-N(3- uani di no- 4- nmet hyl - phenyl ) - benza

m deWhete Rais yiaXds aldlrgfl accept abl e salt thereof.

15. eRa a_phenyl am no pyrido
pyrlﬁhé){l 3P, R R BddE o Fs) n NNNXIN 0 R
N  where R is methyl, X is N and n=2.

13. The compound of claim 11 or 12, wherein the compound is:
(3,5-bis-trifluoromethyl)-N-(3-guanidino-4-methyl-phenyl)-benzamide
(3-trifluoromethyl)-N-(3-guanidino-4-methyl-phenyl)-4-benzamide;
(2-trifluoromethyl)-N-(3-guanidino-4-methyl-phenyl)-}-benzamide;
(6-trifluoromethyl)-N-(3-guanidino-4-methyl-phenyl)-nicotinamide;
(5-trifluoromethyl)-N-(3-guanidino-4-methyl-phenyl)-nicotinamide; or

a pharmaceutically acceptable salt thereof.

14.  The compourd of any one of claims 1 1-13, wherein the compound is (3,5-bis-

trifluoromethyl)-N-(3 ~-guanidino-4-methyl-phenyl)-benzamide; or a pharmaceutically

- acceptable salt thereof,

15. A process of preparing a phenyl amino pyrido pyi‘imidiﬁe of formula I



where Xis CHor N, n=1 or 2, and Ris Hor CH3; or a
phar maceutically acceptable sa&lgt thereof; the nethod
conprising: 5 condensing a 4-nethyl-3-nitroaniline of
formula XI.L. NO2 / NH2 RXl where Ris as above; with a
trifluoronethyl aroyl chloride of fetpula XH, 10 11
(CF3)n x A OC XIl where X and n{are jas above; in the
presence of a CFll or oshydr ocar bon and“f@ Pase at
a tenperature -Ng [

40

am de of formula XH H

( x310 15 R where X, n,
and R are as abdve; & educi n§ t he conpound of
formula X1l usilng a nmetal -acid reduci ng agent at a
tenperature of”0-S5C to yield an intermedi ate am no
trifluoronethyl arloyl amde of formula XIVHI1 (C5) n
HAN N X Y ( R 5 where X, n, and R are as
above;
where X is CH or N, n=1 or 2, and R is H or CHj; or a pharmaceutically acceptable salt

thereof;
the method comprising:

condensing a 4-methyl-3-nitroaniline of formula XI
NO 2 U N H2
R XI
where R is as above;

with a trifluoromethy! aroyl chloride of formula XII;

=4
—-(CFa,
X
CloC _ X1
where X and n are as above;
in the presence of a chloro hydrocarbon solvent and a base at a temperature of 30 to 40 °C to

yield an intermediate nitro trifluoromethyl aroyl amide of formula XTII

ho (CR) n
X

ON N
U ( Xup
0

R

where X, n, and R are as above;
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15

condensi ng the conpound of formula XIV with cyanam de
(CNNH2) at a tenperature of 68 to 95 Cin the

presence of polar solvent and an inorganic acid to

yield an internediate salt of a guanidino

trif Imdmcdﬂlgﬂ]h)tbmpomyﬂ of doiintlda BT fusihgalmetaMaciRRMcii2 MNedrt at a
(C5) n HN-N/X (. xv) \ o R 10 where X n, and R are
tg@pgrgBye of Qe E‘bﬂé’éﬁﬁlﬂﬂﬁﬂﬁﬂéﬂt@ awmm@u@mme&rwoal aayide of formula
¥ h a conpound of fornula XVI' NMe2 O 1 N XVl in the
presence of a base and at a tenperature of 30 to 40 C

to yield the conpound of fornul and 15

optionally, formng a pharnﬂceu iC @gGeptabl e salt

t he compound of forﬂwla . N6, xprocess of cl aim

15, wherein the base &iplgyedYi n condensi ng the

conpound of formula h tRe conpoufitl of fornul a

XVI conprises potassu ydr oxi de or sodi um

hydr oxi de; 20 56 17. The process of claim 15,

wher ei n: wﬁentﬁhnmndﬁymcamamhen sol vent conpri ses

or ¢ S TRsPinpBing o By it REAEBHIG NG At & trmperature

| of 66 e the Brets«lﬂﬁ:e %gﬁ&%&gvéﬁft ands?ﬁ Pé;éhﬁ adld th yield an intermediate

conprises triethyl | propy
sali ofsograpplino tafiunemet!8/] afdyd amidecdSernafla Xhai m 17,
-~wherein: the chloro hydrocarbon solvent conpri ses

chl orof orm or the se enpl oyed onverting the
compound of fornul to the c (@B n 10 fornmul a
X'l conprises trlethwjjpy

where X n, and R are as above; and

condensing the compound of formula XV with a compound of formula XVI
. NMGZ

o |
= I
NN
in the presence of a base and at a temperature of 30 to 40 °C to yield the compound of

formula I and

o qptionally, forming a pharmaceutically acceptable salt the compound of formula I.°

16.  The process of claim 15, wherein the base employed in condensing the

‘compound of formula XV with the compound of formula XVI comprises potassium
_ “hydroxide or sodium hydroxide; ' :
20 |
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19. The process of claim15, wherein the netal -acid
reduci ng agent conprises stammous chloride/ conc. HC1,
iron/ conc. HCl, zinc/conc. HCl. 15 20. The process of
cl ai m 15, wherein the netal -acid reduci ng agent
conprikes Tistpaovessisf adéihol s, déesdmmc. HCl . 21. The

process of claim15, erein: the polar sol yent X
corrprtf‘g @@01;?- %ﬁ&n,swgwwgﬁ%% Qh?%?ﬁalﬁom?t\ﬁﬂfeﬁa chiegde, or
BhyléndBhidriie€ or 20 thereof; or the tenperature enpl oyed
for condensing the conpound of formula XIV with

cyandhg baseiempByed o @HmvEting 2he Kimepopnd offsmota X146 thex®&mpound of
er.eih.the pol ar. vent conpri ses n-Rhut anol 25 23.

(RS U e Op s B A P Y i, i Alieopy! ame.

trifluoronmethyl aroyl amde of fornmula XV 1 HI (CF3)

n HZNHNNXO R57 where Xis CHor N, n=1 or 2,

and R8s fhgpracess of daa Iewhewisonpri si ng: condensi ng

R T

R 5 , are a 0 "norcyanarri de

( ONNItiz) basé ciaplogebiar ddhugreing thet@nipousboCotmulal el B @S BfPound of
of polar solvent and an Inorganic acid to yield the

formpds HHE comprises fRethy@mEnguani di no trifl uor onet hyl

aroyl amde of formula XV.

19.  The process of claim 15, wherein the metal-acid reducing agent comprises

stannous chloride/conc. HC], iron/ conc. HC], zinc/conc. HCL.

20.  The process of claim 15, wherein the metal-acid reducing agent comprises

stannous chloride/conc. HCL

21,  The process of claim 15, wherein:

the polar solvent comprises n-propanol, isopropanol, ethanol, n-butanol, or a mixture
thereoﬁ or

the temperature employed for condensing the compound of formula XTIV with
cyanamide is 90 to 95 °C.

22.  The process of claim 15, wherein the polar solvent comprises n-butanol.

25

23, A process of preparing a salt of a guanidino trifluoromethyl aroyl amide of

~ formula XV




10 24. The process of claim 23, wherein: the polar

sol vent conprises n-propanol ,sysopropanol, ethanol,

n- butanol, or a mxture thereof; or the tenperature

enpl oyed for condensing the conpound of forrmula XIV

wherd X icCHnaN,de-1ios 294hd RiHD o CHYS 25. The process of

claim 24, wherein . the polar solvent conprises

n- buth§feethod ogmprising: ocess of preparing a phenyl amno
ri HCF31 n NH~ NNX

ﬁlyal g%n&}é{&klg]a%ﬁgﬁgdeg@(g@m X![‘ér N, n=1 or 2, and Ris

CH3; or a pharmaceutically accep | e salt thereof;

t he net hod conprising: 58 Igond}en j

N- ( 5- am no- 2- net hylglhpenyl ) -

am ne of fornula XV

@Ry n T
A dyl)-2-pyrimdine
¥ NHE-r N N NH2 / N XVI |
with a trifluoro methy oyl dchl ori d&Yf formula X |
/11 (CF3)n X 5 to yield the conpound of
formula I. 27. A pharmaceutical conposition for
5  treat mentwberedhmomdR @yedsabdvd;eukem a, the

with cyanamide (CNNH,) at a temperature of 60 to 95 °C in the presence of polar solvent

and an inorganic acid to yield the intermediate salts of a guanidino trifluoromethyl aroyl

amide of formula XV.

10 24.  The process of claim 23, wherein:
the polar solvent comprises n-propanol, isopropanol, ethanol, n-butanol, or a mixture
thereof; or

the temperature employed for condensing the compound of formula XIV with
cyanamide is 90 to 95 °C.
15

25.  The process of claim 24, wherein the polar solvent comprises n-butanol.

26. A process of preparing a phenyl amino pyrido pyrimidine of formula I

=
H H (CF3 n
N N X
A N
T |
BN, o
R : _
g _

(1)

|

20 where X is CH or N, n=1 or 2, and R is CHj; or a pharmaceutically acceptable salt thereof:

=N

the method comprising:



conposition conprising: 10 a pharmaceutically
acceptable carrier; and a coppound of formula |I: H
CF3) n NHNNX\ N/ \/ O RN where Xis CHor N,
n=1 or 2, and Ris Hor CH3; or a pharmaceutically

acce pioaﬂ)ebnsngalntN-(i—bmmai—meﬂiﬁfllﬂﬁnylf-hq3 ﬂiyaﬁm%rﬁla[ne amine of
f n@ﬁ;bébon of claim 27, wherein: 59 the
pHY tically acceptable carrier is suitable for
topi cal, parenteral, or teral admnistration; or
t he pharnaceutically ac table carrier is inorganic,
organic, solid, liquid tion thereof. 5 29.
The pharmaceuti cal cofp aim 27, further
I Si i pi et an adNuvaht, a diluent, a
bi nder, a flavoring ageht, a flavdr enhancer, a
pharmaceutically accepyghl e col t, or a mxture
thereof. 10 30. The pharnaceuti onposition of
claim?29, wherein the diluent c
m crocrystal line cellul ose, n1crof|neXBgilulose
vdliﬁchttﬁﬁﬁoro%é%hflrbroﬁ rcﬁﬂ;?ildé bf RirfiSfh ghar ch, calcium
car bonat e cium sul fate, sugar, dextrate dextrin,
dextrose, dibasic calciu hate dihydrate,
tribasic cal ci um phosphate, kaq]in, magnesium
car bonat e, nmagnesi um oxilde, @Hﬁﬂgrln manni t ol ,
pol ymet hacryl ate, potasglum chlyri de, powdered
- cellulose, sodium 15 £hl oxte€, sorbitol, talc, or
m xture thereof. 31. CIOE pharnaceutlcaXHconp03|t|on of
cl.aim 29, whe bi nder conprises acacia,
‘%)1“811 mecmg&ﬂo&né 8%%5’6‘1’]%’ car boxynet hyl cel | ul ose sodi um
dextrin, ethyl ceIIquse gel atin, guar gum
hydrogenated veget abl e oil, hydroxyethyl cellul ose,
hy dr&xy prA phirmaceutical compo sition for treatment of chronic myeloid leukemia, the

composition comniprising:
a pharmaceutically acceptable carrier; and

a compound of formula I:

/ .
H H (CF3 n
| U
N
0
R .

™~ (1

where X is CH or N, n=1 or 2, and R is H or CH3; or a pharmaceutically acceptable salt
thereof.

28.  The pharmaceutical composition of claim 27, wherein:
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25

30

20 cel l ul ose, hydroxypropyl nmethyl cellulose, liquid
gl ucose, magnesi um al um num skki cate, naltodextrin,
nmet hyl cel | ul ose, pol ynethacryl ate, povi done (e.g.
KOLLI DON(r) or PLASDONE(r)), pregelatinized starch,
sodi uihe phghmaatwticaldy suceptable carfiexissa@atild for @sfical JArentdiel, or enteral
armaceutical conposition of claim?29, wherein the
PSS Ment or 25 the flavor enhancer conprises
mal ta S | LLins ment Coe OEY
i d. g PHERabok ol Y Bt S indTER Srgante, KU tiguid,or
auimbination theseadof . 33. The pharmaceuti cal conposition of
clai m 29, conprising conpound of formula I
pol yvi nyl pyrrol i done, |actose, talc, crospongone,
Magnesi UMmTie ReutRANcHYHsHBh 02 akA LY SfurBidl! ot 'SI.I%II excipient,
349 Use of a%?gﬁéound of formula I: HCF& n NNQ%>< P _

agadjvpnt, pHdnant, % higdecHr BavoNng agantor flavor amttnper; 8 phiroraceutically
t her eof

o Of armaceutical | y. acceptabl e salt
a&r&ﬁ?ge%}?%%%r%?%‘ﬁxﬁ?%gﬂ fOIi canent for treating a
proliferative disorder. 5 35. The use of clai m 34,

wherein the proliferative disorder is chronic nyeloid

| eukéfi a. Thepharmaseuiisal composision of elgina 28 ovhssein dhadiluent comprises
Iﬂi&{)@'ﬂsﬁllfﬂe cel'flﬁoéé, ﬁﬁ'crg%% &J:ll\ulcgg, layoéé,g stafchl, }}rggelitinized starch, calcium

carbonate, calcium sulfate, sugar, dextrate, dextrin, dextrose, dibasic calcium phosphate

dihydrate, tribasic calcium phosphate, kaolin, magnesium carbonate, magnesium oxide,
maltodextrin, mannitol, polymethacrylate, potassium chloride, powdered cellulose, sodium

chloride, sorbitol, talc, or mixture thereof.

31.  The pharmaceutical composition of claim 29, wherein the binder comprises
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 aluminum silicate,
maltodextrin, methylcellulose, polymethacrylate, povidone (e.g. KOLLIDON® or
PLASDONE®), pregelatinized starch, sodium alginate, starch, or mixture thereof.

32.  The pharmaceutical composition of claim 29, wherein the flavoring agent or

the flaver enhancer comprises maltol, vanillin, ethyl vanillin, menthol, citric acid, fumaric

. acid, ethyl maltol, tartaric acid, or mixture thereof.

33.  The pharmaceutical composition of claim 29, comprising compound of
formula I, polyvinylpyrrolidone, lactose, talc, crospovidone, magnesium stearate, and sodium

laurel sulfate.



Formul a | Devel opnent code: AN-019 the nethod
conprising: providing a conpogond of formula VI,
3,5-bis trifluoro nethyl benzoyl chloride; 15
condensing 4-nmethyl-3-nitro-aniline with the conpound
of f o¥mul dJgelofy campatsinf formwla about -10 C in

chl or ohydr ocar bon solvent with addition of a basic
conmpound to obtain a 61 conpound ormula |11,
((3,5-bis H (CF9 n
trifluoromethylyic N- (- met hyl - B ni/ openy! ) -) -

benzam de; reduci fg t poung’ of fornmula (I11) with
st annous chl dri de{\lconc at feflux tenperature for
about 0.5 to a 1 0 obfain a conpound of

formula IV, (3,
trifluoroneth

N- ( 3- am no- 4 nmet hyl p I%nyl )-)-benzam d
e; condensin

t he'lconpound of fornul atv vvlth aqueous
cyanani de at X tenperature in n-butanol sol vent
to obtain a compound of formula V, (3,5-bis-

rif N (13-, anldlno-
Wﬁv We* %ﬁ’é&?ﬂ%‘y Bé?pz% 5. H ephferiamhaspaceptisatly aaerpégble salt
tffe%omih%éﬁﬁ: éi‘ﬁﬁd?l of a medicame tfcrr treating a proliferative ddsorder.
|rrethyla pyri g—y -pro ngne n 1
pr esence of base at refl ux tenperature to obtain the

]E: 8 :rp '?E\eiggs%rogu AQII’R"(%“,I\FV“LCI‘E]Q t Wﬁ%fergtwc gg? r}gs ghrfgm myeloid

leMappWEHt code: AN-019 or a pharmaceutically
acceptable salt thereof in the preparation of a
nmedi cament for treating a proliferative disorder. 38.
wherein the

The L OA ér(l:eklﬁl ?ﬁ 7éwgg 3i campound 53 f%rrhlﬁlg&at Ive

dlsorder
F;
N N N
e
T :
. N
H,

=N

Formula I
Development code: AN-019

. the method comprising:
providing a compound of formula VI, 3,5-bis trifluoro methyl benzoyl chioride;
condensing 4-methyl-3-nitro-aniline with the compound of formula (IV) at about 0 to

“about -10 °C in chlorchydrocarbon solvent with addition of a basic compound to obtain a -
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20 | eukem a. 62 39. A conpound of fornula 1. F3 / |
HHNNN\ I CF3 ' INH3 ibBi1Fornmula | Devel opnent
code: AN-019 5 or a pharnaceutically acceptable salt

t hereof. 40. A pharmaceutical conposition for
(ton'rqmmldé ntof of foarhulani HI, my@B,6+bds | eritherbacthyfN-(4-methyl-3-nitrophenyl)-)-
[of0) | t| on conprising: a pharmaceutically acceptable
}E’&?‘ and 10 a conpound of formula I: HH N NN

F3 Neniu%ﬁlg 3 coMpERETHE Borlnube M) Wﬁeﬂ&ﬁéﬁg @hlfoﬁﬁb/ga& HCI at reflux

or a pharmaceuti cally acceptable salt ereo
tﬁﬂp@ﬂﬁﬂtﬂjﬁn abbutf 8:5ntel zbout 3 UlsBIr dertobint v @speesd riffednula IV, (3,5-bis
lru?r!:nrrllethyﬁ-N (a( a 1n0-4-metlgﬁpheny1)-)-benzamide;
condensing the compound of formula IV with aqueous cyanamide at reflux

temperature in n-butanol solvent to obtain a compound of formula V, (3,5-bis-
trifluoromethyl)-N-(3-guanidino — 4-methylphenyl)-benzamide;
condensing the compound of formula (V) with 3-dimethylamino-1-pyridin-3-yl-propenone in

presence of base at reflux temperature to obtain the compound of formula (1).

37.  Use of a compound of formula I:
Fs
H H

N N N

=
g Fs
. -N
H,

, ~

=N

Forrmula I
Development code: AN-019

or a pharmaceutically acceptable salt thereof in the preparation of 2 medicament for treating a

lproliferative disorder.

38.  The use of claim 37, wherein the proliferative disorder is chronic myeloid

leul_{cmia.



reference to Exanples 1 to 13. 63 42. A process for
the preparation of a conmpoundeaf formula I
substantially as described herein, for exanple, wth
reference to Exanples 1 to 13 5 43. A pharnaceuti cal
compc¥h t i dncerupamdmififeiuya bs descri bed herein, for

exanple, wth reference to Exanple 14 E
3
H H
N N N
~
T CF,
N
H,
I N
=N '

Formula I
Development code: AN-019

5  or apharmaceutically acceptable salt thercof.

40. A pharmaceutical composition for treatment of chronic myeloid leukemia, the
composition comprising:

a pharmaceutically acceptable carrier; and

10 a compound of formula I:
_ _ F,
H H
N N N
o
N
H,
l ~
=N

Formula T
Development code: AN-019

ora pharmaceuticall'y acceptable salt thereof.
15 R |
41. A compound of formula I substantially as described herein, for example, with

reference to Examples 1 to 13.



63

42. A process for the preparation of a compound of formula I substantially as

described herein, for example, with reference to Examples 1 to 13

43. A pharmaceutical composition substantially as described herein, for example,

with reference to Example 14.



