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wo-2@7@1§323 The present invention relates to a PCI/KR2005/002962
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[10]

N- phenyl - 2- pyri m di ne- ami ne;derivative represented by
the fol lowing formula (1): [2] [3] and its salt, in
which [4] R represents opti onaIIy substi tuted

t hi azol e, i m dazol e, pyrazine or pyridine (wherein the
substituent is amno group or lower alkyl); [5] R, R

and R each i ndependent oy hydrogen, hal ogen,
| oner al kyl or |ower 2 eéeﬂﬁoxy [6] R aannd R each

' NdPHEN?Y‘L-ﬂ-WMM‘ID]NFT—MVHNEaD@R'IVAT’WES WND

or lower 44 5 alkoxy; or [7] R and R each represents a

radi cRROUENS HFOR A HAWPR EBARAITON PHERO2)

[ 9] . .wher ei represents | ower alkyl or |ower alKkyl
sub!@FﬁH%C@ElﬁfFl@h 1 to 3 halogen, R7 8 represents

al i phathé grefeavinRentn tdadDoGaN-pRshyRL- PREmiddie- B¢ esBAtig 5

e satur at nsat ur at ed nonocyclic
re@aﬁsmedbydthe fogtd tmr%etgrmm? ﬁé radi cal optionally

conblned with a benzene ring (s), each of which has 1
to 3 hetero atons selected froma group consisting of
ni trogen, HOX n and sul fur, or represents piperazinyl
or h PN i each of which is substituted by
| ower al kyl 0] provided that R represents a radica
of f ; en all of R, R, R, and Rare 4 2
3 5 6ghydroggy, or one or two of R, R, R, and R
each |ndependently repr esent halogen | oner al kyl or
| oweln al koxy; or[11] provided that R represents a
radi cal ; .of (2), then one or two of R, R, R
52 Sakhgsﬁﬁgﬁeaéﬁ |ndependently repr esent halogen
| ower Raqeklsepenésropltlawély syl SRW thigzole, imidazole, pyrazine or pyridine

(wherein the substituent is amino group or lower alkyl);

Rz’ R3 and R6 each independently represent hydrogen, halogen, lower alkyl or lower
alkoxy;

R4 and R5 each independently represent hydrogen, halogen, lower alkyl or lower
alkoxy; or

R4 and R5 each represents a radical having the following formula (2):

2)

wherein R7 represents lower alkyl or lower alkyl substituted with 1 to 3 halogen, R8
represents aliphatic having 5 to 10 carbon atoms, or represents 5 to 7 membered
saturated or unsaturated monocyclic radical, or bi- or tri-cyclic radical optionally
combined with a benzene ring (s), each of which has 1 to 3 hetero atoms selected from
a group consisting of nitrogen, oxygen and sulfur, or represents piperazinyl or ho-
mopiperazinyl each of which is substituted by lower alkyl;

provided that R4 represents a radical of formula (2), then all of Rz, R3, RS, and R6 are
hydrogen, or one or two of Rz’ R3, RS, and R6 cach independently represent halogen,
lower alkyl or lower alkoxy; or



[12] The present invention also relates to a process

for preparing the conpound of fornmula (1) and a
w@barmesseut i cal conposition conprising an ef f ePCT/K&2005/002962

amount of the conmpound of foynula (1) or salt thereof

as an active ingredient together wth pharna

ceutically acceptable inert carriers. Background Art

[13] The earlier therapeutic agent for Chronic

Myel ogenous Leukemia (CM., below), Imatinib nesylate
[11)( G eeperidekdreRrepasafita I’aaczdoﬁﬁgmu]@ljb) ircaphoor iNo.of R . R . R,

199 () t (S T (O)
iR B i At e e o8 of

(12} or nuilBe presenines OR 2lSREIYF Qe PFQFSes TPLRYFRALINE dte qopgound of
bel éambiar(iudnd a(pBjrn{acelicalicompuditdn ¢ontpeiding tan tfiectivo smbumof the

of RBm ;;Jﬁnh 3¢ ARhAY k1) R0M: RereSt aﬁ%& ?é‘t WRRGEAE: '&%gtlﬁ@f‘\%ﬁ Pharma-

shows restr| ctlve t’herapeutic effect, 1ow st
and RGP ACCTIAbIN I8FRECATCTEt s manu facturi ng process:

[14Ba@ﬁ)gr61115&1 Alftat is, since Imatinib rresyl ate has a

131t or 157 S (TSI e, i BHE S HSOR N kg (CML, below)
noi &hatingh mFydtef@caec, iurginParpoluridopdndtubticdtien No. 1993-0021624

rec EIY@KQIIeélﬂ lza%glt fLEligng@n §ﬁ’lﬁféhtfldn°N§ Qb@ £ B@Z 1@9@)hh£§he structure of the

met hanol in order tO maintain a specific crystal rm
and 26 ETEuRe Ly yRgeia shspmifle pe mdgamfélbea‘f%w éﬁmula (37 2dy is
Fur tubatitutetl lai the pommmfd{ | his bieths1, and Rens apguyipiperefides aid so
onl o% i ct@/'the?agglﬁ 'etffektelog\f Jteﬁ)?ﬁt?/ %dtsg%ra?b{b%fenﬁ'lﬁ fi$ 'manu-

dlf erently fro ant1 cancer’ agents

syn?ﬁ%@@&@ﬂmF% t he order t hat 4- chloronethylben20|c
[14]acid is conbined first with N-nethyl piperazine,

chlorination is carried out using thionyl chloride,

and thg Pespting side noiety is conmbined with the
basi c— sxt—ccmbef@i()m—tmae use of thionyl chloride
causes many-pfobl ens such as generation of toxic gas,
explgsi on, reduction of reaction yield, etc.

Part| | ar tab i nt er medi a
1500y er B sk lotiind Aitidalegtis £ hishdy afoStonic TEotiegin b abe casiy
Di sdé¢tasarated oidel tie emftucore oTel«dmmait nfeisolyt.ehefel®t, tHik asmpound
L e, RAGSRNL EALAN S FRUEXAEBRHE] o b SRR NS diin o

studied to | rrFW;ove obl ens as stated above.
r estReFiliceRstal ‘é‘n‘t"cﬁlrSQO‘H%{?%uﬁeﬂéﬂ% e s Pfﬁ%*tratt%eﬁﬁg\% Ithls
c onpaupuind txifibirsmheagebjic aeat efly e theabidiené Khickifta oa the other

sup ?ﬁés O(Lffglfeq_tﬁom %Hilgr e&n&ﬁ) % ﬁ%ﬁs&gﬁlfeﬁ%%siﬁ e order that

I nv e ntion ore
trBlopetBrkenr ol it ilScmmbgleti H %ﬁl}%@e@y}mmﬁém thfmnatlon is
py r bmléﬂ me-usink teoryechlvidde] Mel (0 reblilend Glld @vieiys Eantiddawith the

(1) Basgcls%llcture, wherein the use of thionyl chloride causes many problems such as
generation of toxic gas, explosion, reduction of reaction yield, etc. Particularly, the
stability of the intermediate adversely affect to the total yield of the compound.

Disclosure of Invention

Technical Problem

[16] Thus, the present inventors have extensively and intensively studied to improve the
problems as stated above. As a result, the inventors have identified that the novel
compound of formula (1) as defined above exhibits a superior effect, and then

completed the present invention.

Technical Solution



(D[19] and its salt, in which [20] R represents
optionally substituted thiazole, imdazole, pyrazine

w@eoopw183ds ne (wherein the substituent is am noPQI/BRR00S5/002962
|l ower alkyl); [21] R, R andgR each independently
represent hydrogen, hal ogen, |ower alkyl or |lower 2 3
6 al koxy; [22] R and R each independently represent
hydr ogen, hal ogen, |ower alkyl or lower 4 5 al koxy; or
[23] R and R each represents a radical having the

[17]f ol | oWkhergfofeon puripase(dfhe pressn(igvinti¢Rls t§ pioYidaiady-phanyR2-
I epp &Rl - dnMEderRhiot or He thEWEhe Arktila (Bpbsti tuted with
1to 3 halogen, R7 8 represents al i phatic having 5 to

18110 car bon atons, or represents 5 to 7 nenbered
saturated or nsaturated nonocyclic radical, or bi- or
tri-c cI|U ra caI optionally conbined with a benzene

ring= fRswhich has 1 to 3 hetero atons
sele'te group consisting of nitrogen, oxygen
and s r&presents piperazinyl or

honopppera2|ny each of which is substituted by | ower

al kyl ; [26] prOV|ded that R represents a radical of

for Ml a (2), then all of R, R, R, and R are
[1mhydrogenmsgnlgemmgr two of R R , R , and R each

|ndep ndent

200y DR P el OR TS Fsfingsed s Toiao® bR lhng
r ad [‘Elwlrelmfhefsobsﬁmeat i¢ 2minotgnenp whevasrlkywo of R, R, R,

[21j@nd RRGQ{C And RASRE ﬂﬁil@ﬁgnhé’nt Q@ﬁr@s%ﬁmydﬂ%bﬁ) g@Mdeed, %’Werr alkyl or lower
alkg%r or 3l onef al koxy. g i's another purpose

&present |nvent|on to prOV|de a process for

[22]pr epaki ang R leachciodqpondedtipfepfesenthldrogen) hil@geh, lotver gk or lower

furg@gf gyrpose of the present invention to provide a

oPhat TRCEH Sal, Sotbenit ot or, b hheat fentioh .

[24]gastric cancer, colon cancer, pancreatic cancer,
hepat oma, progtatic cancer, breast cancer, chronic or

acut e d eukeniya, hemat ol ogi ¢ mal i gnancy,
H
encephlaly , bl adder cancer, rectal cancer,

cervi cal er, lynphoma, etc., which conprises an
ef fective anotnt of
(2)
[25] wherein R7 represents lower alkyl or lower alkyl substituted with 1 to 3 halogen, R8

represents aliphatic having 5 to 10 carbon atoms, or represents 5 to 7 membered
saturated or unsaturated monocyclic radical, or bi- or tri-cyclic radical optionally
combined with a benzene ring (s), each of which has 1 to 3 hetero atoms selected from
a group consisting of nitrogen, oxygen and sulfur, or represents piperazinyl or ho-
mopiperazinyl each of which is substituted by lower alkyl;

[26] provided that R4 represents a radical of formula (2), then all of Rz, R3, RS, and R6 are
hydrogen, or one or two of Rz’ R3, RS, and R6 cach independently represent halogen,
lower alkyl or lower alkoxy; or

[27] provided that R5 represents a radical of formula (2), then one or two of Rz, R3, R4,
and R6 each independently represent halogen, lower alkyl or lower alkoxy.

(28]

[29] It is another purpose of the present invention to provide a process for preparing the

compound of formula (1).
[30]



the conpound of fornula (1) or salt thereof as an

active ingredient together with phar naceutically
wa@ewepisski e inert carriers. [32] [33] It is a PUIKRe605/002962

purpose of the present invenjion to provide a method

of treating cancer in warm bl ooded animals, such as

| ung cancer, gastric cancer, colon cancer, pancreatic

cancer, hepatomm, prostatic cancer, breast cancer,

chronic or acute |eukem a, henmatol ogi c malignancy,
[31lencephas opintherequrizisadidibe pesant sventioadd ptovelanebarmaceutical composit

Cer YinGd! thE BRGREnt Jf Xz{m&qmanﬁtb@ooded’\ﬂlﬁgls ng@fpcrls' lﬁﬁgscancer gastric
havi ng a host i n need sucqwﬂreatnent
T

amo o f° ?Ih@nﬁ‘anlf%‘ﬁli%mo‘fan?et‘i figme, Hoséarnc %CGEZ z?FetaSta?éncer
def tinedic onaatcdeukeinie ht@atbioge maigpamoy, aecphalophyma, bladder cancer,

b Pl Byccrl 3’64‘3'ic§%g&\% R gBESSE N PSRN OOy Rmount o

exp N nore Descr | on. o
Dra er?@@Pf"g"Sl]o f—‘i’rﬁ]&i}aé NorsRlb s Teohas WFIYFaIé‘Wﬂlﬁ%tttP%eﬂtFétwéth phar-
of thecuticaiyaagabiefinkkkenndres 5 and 8 according to the
(32 ]present i nvention conpared with a standard drug of
I matini b nesyl ate. Best Mde for Carrying Qut the
[33]] nventtiibh t{r@et] purppse Rlethg Prsyat Hertionte Bipyide grmethpd of treating
s u b sdncérue Mtagm Gloote piremylk,-sdelpasrTumy chinde - @i @ardter, cvah cMeer,

%cpé'ﬂ 1@ca(11{3:gr ltleé)gt%mtae]?éltatk%c\éﬁgetr q!rga}é can&? ec%rcﬁl% o&%cgte leukerma

st r hq:rgﬁt)lﬂelﬁanaﬁg@qﬂCbreathéaplyﬁal bla@@r aqné@r éﬂCiabmWrccervwal
hydegreed; B@r[phbﬁﬁi ol wﬁlé%dﬂ@rfbest}m&g GRoRaR neadmmuﬁ-hm&m

net h |lﬁt a{?tah u% OF hr% I%ém%nd of ?(P E%y or 1ts%%£ Xs (}eflne n cEaYm 1

sec:
but eﬁ@élge mrovlﬁqﬁwé&eatmemet 0. The term"ali phatic"
[34]F adl CBEIOWE&G%re@&K Whmo@blhqw&)ékplﬁlﬁle@inkﬂd)re ddii@ term

kox use ne Qr in a conposite termwth

oth ‘tf {i?té‘?lép BIP? A¥188Y 4 ght - chai n or branched

[35]and s ateufeal @dwa kheqina&naeolhyafc@aarobﬂm cbmgbmﬂls of'IBX/dm’}gesJS and 8
t 0 gcc%%rn%?tg t et %ﬁqsféntsleenngﬁc’ %or$pare With § gt% Qi;éyd drug ?fr ]gfp 1%1(

I'SO sec
penﬂ@%@melsopentoxy, n- hexoxy, etc., but does not

"”BfeEF'M&féﬁhOC?h?ﬁh (¢ itlf’éﬁi r@ﬁhﬁ conpounds_ambng

he coqgoun ornu I nc e those wherein [39]
[36]R r epFEidepfaye ,919fr1ra§q>rﬁéor the ﬁ@@‘?fwﬁwfmwwﬁ Py Améing-gmine
[ 40flerRa0ve & fo@pecenhstetn Nadiecakylhassd apnt beinfadlohPvsiegerm

for Wﬂﬂl %th(eg)e Il)rgl(e?a)o I‘?‘{E‘#%Jnfg \é\@%}ﬁlcﬂalﬁ of EIBE&%& Qﬁds saturated aliphatic

tri uor one repres

) i s s et Y.

t hatsoﬁroﬁﬁpﬁ eﬁ@mss)b@cyr a&uﬁ@l tHutyl ety asdady ], ntHeeyl, @t.| but does
ﬁot’ 11mF\1)ted tl’llr\éréto aﬁle term aﬁphatlc" radical means alkenyl, alkynyl or alkyl. The
term "lower alkoxy" used alone or in a composite term with other terms preferably has
straight-chain or branched and saturated aliphatic hydrocarbon radical having 1 to 6
carbon atoms such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,

sec-butoxy, t-butoxy, pentoxy, isopentoxy, n-hexoxy, etc., but does not limited thereto.

[37]

[38] Preferable compounds among the compound of formula (1) include those wherein
[39] R1 represents pyrazine, 2-methylpyrazine or thiazole;

[40] R4 or R5 represents a radical having the following formula (2):

[41]



4 2 356 hydrogen, or one or two of R, R, R, and R
each independently represent fluoro, nethyl or
woreaohoxss2s or [ 44] provided that R represents aPCHERCES5/002962
of fornula (2), then one or gwo of R, R, R, 52 34
and R each independently represent fluoro, nethyl or
nmet hoxy. [45] [46] In the aspect of inhibition of
protein kinase, particularly preferabl e conpounds
among the compound of fornula (1) include those
wherein R represents pyrazine, 2-nethyl pyrazi ne or
thiaz§l ¢, R, R, R each independently represent
hydr oger, 356 4 represents a radical of formula
(2), Rrepre ﬁgts trifluoronmethyl or nethyl, and R
represents 2-nethylimdazole, 4-nethylimdazole. [47]
[48]2)Furt her, the conpound of formula (1) wherein
wher e| r r : Y% 1 .
[42]t hi azd fér{:{m&? qgep%gsggtté Ergﬁ%r&%%{n}ﬁ or éeﬁl?/gﬁ kt%yé’s%%g ?nea{yhmldazole,
i ndépeatidintifazo®. 3 4 6 represent hydrogen, R represents
[43]a T adpfbaide@fhafprrﬁpﬂeaen(s%)radl&lroemrmamnﬁtHeﬁ afl beR R, R, andR are

oro represents
5. ne*/ciylg/gen 3 aone JUg pvyo (% Iﬁ,e VK and B -eac mdegendently rgpresent ﬂuoro

ti cmeﬁlwlvfp‘?twwmlbl e. [49] [50] The conpound of

[44]f or rmblaw{déa tHabR | Mﬁ@&nm&a&malr@f&mbmup tHeh @HPS tgb PRER R,
n acil

R AR ettt o, PR & Rl CT S
[45]met hanesul foni ¢ aci d, ethanesul fonic acid),
[461ny dr ogf¥h@hdpectag hrﬂmblﬁ?éﬂ drWrde&in Rlash, pﬁ'ﬁ@ﬁﬁﬂ%r&féra@&' &tmpounds

ol y B ORETupoief ok oS ) B o BGRB8 A e,

aci &;mathytlpyirezioir dhiazod, Rg\rR cRa& &hch oxdgpanderdlyirehresant Irydrogen, R,

zf'cg" \ﬁ/éﬁeélﬁs a rad¥sl Jf%%@ag@m qe S g%s gffﬁllolrr]&%éﬂ'h)g logfglsgyl and R

t he " PERPBY ngP%FB %@g‘ {12#4¢-m nmono or poly acid
[47]addi ti on salt. Anong the pharmaceutical ly acceptable
[4-8]SaI t SF@@heﬁﬂé éo%{b%QH@m\ﬁﬁnulggﬁt\threﬁﬁk/ﬁjeréﬁlRt [%/\ylrazme

drochloric acid salt_ are han _net han
aci d-reeimlpyrsing s Gige. Rafraraset's BFthgoRy ki Rﬁh lﬁdwﬁ%@ﬂﬂy
andrephaut godrdgal ROfepteseﬂtsI yrailivalRK fdresita (2], Rl}epﬁ’éi&}ts triflu-

Acc c
for %ﬁ‘l ﬂ‘%i;)rométn | n@g@ﬁr% g@té %r}ﬂétﬂyﬁlmﬁ%le @ %‘ﬁ%ﬂu@afzole 1s par-
ticularly preferable.

[49]

[50] The compound of formula (1) includes one or more basic groups or one or more
basic radicals, and so may form an acid addition salt with aliphatic sulfonic acid (i.e.,
methanesulfonic acid, ethanesulfonic acid), hydrochloric acid, sulfuric acid,
phosphoric acid, trifluoroacetic acid, acetic acid, propionic acid, glycolic acid, succinic
acid, maleic acid, fumaric acid, citric acid, tartaric acid, oxalic acid, amino acid (i.e.,
lysine), benzoic acid, salicylic acid, etc. When several basic groups exist in a molecule,
the compound of formula (1) may form mono or poly acid addition salt. Among the
pharmaceutically acceptable salts as mentioned above, acetic acid salt and hy-
drochloric acid salt are better than methanesulfonic acid salt, since they have better
solubility in water and show good absorptivity in Pk test.

[51]

[52] According to the present invention, the compound of formula (1) as defined above

and its salt can be prepared by a process which comprises reacting a compound



and its salt can be prepared by a process which
conprises reacting a conpoundrepresented by the
wo odoovg3ngy fornula (4a) or (4b): [53] (4a) [ 54PCT/ARR005/002962
[55] wherein Rto R are as dgfined above, with a
conpound represented by the 6 followng formula (5):
[56] (5) [57] wherein Rto R are as defined, to
produce a conpound represented by the foll ow ng
formula (la) or (Ib): [58] (la) [59](Ib) [60] wherein
R t epRsemel sthe &flioned fabove(4aToerefore, it is another
[53]PUr pose of the present invention to provide the above
process. [61] [62] The above process according to the
present ipventéon is preferably carried out in a
solv},\ja d_jn R presence of a base. Any
convent ilonal vent or base which does not adversely
af f ecty N1 ioPltan be used, but one or nore
sol vents <el etted.froma group consisting of
tetraﬁ%drofur h, thyl ene chl ori de, ethanol,
N,Nvg%nethylacetanide, et hyl acetate, one or nore bases
sel ected froma group consisting of pyridine and
[Sqtriethylanine, sodi um car bonat e, potassi um car bonat e,
sodi um hydr oy de, potassium hydroxi de, sodi um hydride
can b% pr§fer§bl nmentioned, and one or nore catal ysts
9,

sel eet & groWip consi sting of cupper, cupper
iodigg/ Il

ment i gneB®2” [ §3] R64] The starting materials used in

the alBgve prégess according to the present invention

are comercially avail able and can be easily obtained.

The4bacti on may be con ventionally carried out under
[55]co0l i Rgered RVas R 416 as dfined abidve, wiBRLEInPduhSreprIFHEILIBAhe

the(ﬁﬁa%lﬂ£ﬁﬁﬂgg§dUCt may be further purified by usua

mor&-up ﬁ%ocess , for exanple, columm chronat ography,
[56lrecrystal lization, etc. [65]

H>N \QRB

Ry
(5)
[57] wherein R7 to R8 are as defined, to produce a compound represented by the
following formula (1a) or (1b):
[58]
5
4POE'
Mg, N Rg
R1 R3 O

[59]



[66] The above process for preparing the conpound of
formula (1) of the present invention gives such
wa@ooatnissges as stability of the chem cal strucPCr/&RG05/002962
the in ternediates, sinple cgntrol of reaction
conditions, increase of the reaction yield, etc. when
conpared with the known process conprising the steps
of coupling the conpound of formula (4) with the
conmpound of formula (5). [67] [68] The conpound of
formula (1) of the present i nvention exhibits a
superior effect on Ag cancer, gastric cancer, colon
cancer, pancreati c gancer, hepatonm, prostatic cancer,
breasin.cance chr oR or acute | eukem a, hematol ogic
nal i gnal cy,cepﬁal ophytm, bl adder cancer, rectal
canc et v k,cancer, |ynphonae, etc. and so can be
advanh§geous‘¥ uded for the treatnent of those
di seases. Particularly, the conmpound of fornmula (1)
show)bet t er medicinal effect on CM than
601, Mt | hBIRSY | @ RCare A0GerBE J6REPANAGAR i UMb A ke of the
shows an_excel [ 'en i~ cancer actrvity on ¥
parP§3%¥HWﬁ@“ﬁé@?mVWéME6¢ﬁ§3MB%@Scancer gastric
[61]cancer, colon cancer, pancreatic cancer, hepatons,
[62]|preOEt %Bé gbol)]fg ﬁ;%){%sf a?&?@ I?I% oqggr:}grg{eht 1%'\7&?10{1 ﬁs éi%feﬁgf#acgmed outina
bl aa@@nt enthia dlrc, pr@Sée‘tea?f a@awc any C@t—éfﬁwcela SObvantcCérbase which does not

|y mpineRly o6t thdtehdthoacan bd uste@ Q)uSél{etoranfrdeentsrk@lected from a

e rt
ot BB et haP e R b ST RE St vt er
sol DigNidiresrhdangtagiides ehplagaste.pnf At momerbése'@ @@190%1 fremiageduep
are C(BHSE;HJ@’ off Iﬂ/@lﬂﬁl@%ﬁdjtnewﬁmﬁﬁd‘ esdiur@ tarbButs Qﬂiﬁﬁﬁﬁh@cﬂﬁonate

formu s.sa accordi.n

| 0 e g ST R P pedide o B PEEBbl gntioned.
f ol hwslnegr exopesalahete sslecled Gpm{a7gpupAvasistitzel aupren.gupper iodide
conpoURd casPsHidentR phdi&aRy @R8fibncinvention i s used

for clinical purpose, it is preferably admnistered in
[63lan anmount rangi ng generally from1 to 100D, preferably
[64]f r om Bh¢ sarti@mperialDofedon the ahevegioceas dagrdinghe the@reaknt invention

da' ha cg&ﬁf%&@alﬁ%alpa%leaa% %ﬂlbeséa% f@ot&lﬂ&ie TRE reQMRh RN @n-
Howeve fic a nlnlgbra i on dosage for

a pé‘ir}“@ﬂ‘tllyc‘éﬁleﬂé’%%ﬂdﬁg 1§ 19 YR aHFE (e reaeifgdt Frympleted, the
us echsulbioglyrodmit glaty be Swheopuritiedibe nswal eorkduyt procesas, fohexample,
DL Aifihn RAbERLraph), Hory dliTRGH, 2L 0D O
dm ni stration, Excretion’ rate, mixing ratio of the
[6]agent severity of the disease to be treated, etc.
[(66]] 71] [HZibolb proeez;mﬁmpm:paﬁﬁg thh eopp@me ot fdrmummj @nhaayscbe

adn]rf%rﬂo% ?\%Sls n%%’e sosftabﬁlﬂ 8?&1!3 91?@1}192[1 st% re of the in-

preparatl nj ect ons
st eFei“lﬁP(E@EF trelro BFACYOSIRHBRIAGY: BT R 0f| ﬂfﬁ l@e%qoa pield, ete.
canwién @ngeddedhiabe RiEmMgotdds Edigpris QW PR OEcbiipEngiticng

SUl L AR §inf bPRER: WS ARERL conttlubl Bformuta (5).

[67]

[68] The compound of formula (1) of the present invention exhibits a superior effect on
lung cancer, gastric cancer, colon cancer, pancreatic cancer, hepatoma, prostatic
cancer, breast cancer, chronic or acute leukemia, hematologic malignancy, en-
cephalophyma, bladder cancer, rectal cancer, cervical cancer, lymphoma, etc., and so
can be advantageously used for the treatment of those diseases. Particularly, the

compound of formula (1) shows better medicinal effect on CML than Imatinib



agent, or suspendi ng agent. Solvents which can be used
for preparing injections include water, Ringer's

wo bao7ais3and i sotonic NaCl sol ution, and al so SPET/KR2®S602962
fixing oil may be convenient}ly used as sol vent or
suspendi ng nmedi a. Any non-stimnul ative fixing oi
i ncl udi ng nono- or di-glyceride may be used for this
purpose. Fatty acid such as oleic acid may al so be
used for injections. [75] [76] As the solid
pr epasydite.cind teaompoald o denmilas(tly sttowve ap ex@pen lats-cancer activity on

tablgbsy Q{slolf the b8 [udin %I‘%‘Bﬁﬂl@@? ga&h@ canc@rr @51@[{ @e{%'cé{r pancreatic
capsules and tabl e can be ment | 'on It

des P58 BePaigma, ETBFté?%Ca&?F& ¥Fgs} canges, OI’F%?rrﬁSPtﬁt e‘in‘ﬁ‘t 0
enthmmnmogamﬁmgmmepanamhdnﬁnmﬁhma&ﬁkbdwpwepalamb@n&xvmm

rmy %erp ﬁgﬁfnﬁg el?(y F[Htl)lgr rlgthh Igﬁt ﬁ)‘fﬁl'o\f ﬁle%gﬁqg%ﬂ%f (Pérmuha (1% is

f or hu accordln& e present ntion
I ea%‘i’n"élﬁ%i P Fiedpneselinaielq aF“rt%)tﬁP’éh@F?fﬁ} rlé%ﬁ’é%‘%rtsfﬂﬁblh&f and ab-
I naedrptirdtydntouleticely eflaimak asUdgiog encrelagedt Disesffest @nlodyompound of

etc n
TR K e e
V\heFFSt‘lFﬁé) %ﬁlﬂgﬁéﬁf’éﬁlﬁﬁp‘ﬁg to the present invention

[69]is clinically applied for thetreatment of [ung cancer,

[70]g astr '\’\ﬁleﬁ ?lﬂ: %{1\{(3 L?)Blé)%ﬂn&?c@&ﬁ[ng & ﬁl%%rre%gﬁt 119ve8§(ﬂ1nl§ {lsed for chmcal

hepat ong,
acuP&PPEuik @mr%ferahbmdmmlﬁgpé inpg) alrgwatrréggmg generally from 1 to 1007,

e n C mt@mphym to bb@p&‘@ fof GM}C\e&ghtfaQﬁ§ AheGRAICRNy dosage may be ad-
f fmnls%ereg OI&T)OI" OVCI‘ SBVGI‘%S émies %‘tl we’ver Iale SBGCIIIIC adrmm@a%on %osage for

tered
conmbipient esn bwtalhect Wigh dig |sgq01fr¢gtomﬁemuse¢ @p@uwmghtagfémr §ygienic

S Uf Eorﬂ&m%lolf_‘ the sﬁbﬁcﬁlpaﬁén@ didiax@d or iBhRSS ra&?ﬁﬁﬁﬁan?n excretion rate,
an racycl.i n S I nyenti on
ot PSS b Br i ) S SR R YS! bor g

[71lExanpl es and Experinents. However, it shoul d be
[721under $E0Q8nAd of e PR sdaX ATRI RS n%/d)e EARES 1PN nSh&oBm of

intended to |IIustrate the present invention but not
in HUSFURRR QFAL PEPRTAHONS- t he scope of the present

[73li nvention. In the follow ng Exanpl es, R val ue was
[74]TEASU [Iﬁ&:tleﬁk ?dr ekzﬁﬁ‘plg %kerﬁ&&r&lheo& BF&RAus S5 ioR ﬁ)f)m]ecttf&ﬁ can be

rati o each lve el uent re was ‘vol une

r at P’E?P*(W %C"rdg}gdo q‘t“PWﬁ pbqgf:ﬁlﬂre waee ﬂ‘étééﬁ ﬁ’éﬂerﬂﬁ}g sl wetling

t hengrng r@a’sl}spershngmgtmmmnts(m@ﬁlﬂ,e uRS@B0gregaing Jinjections

1H %d@@?temﬁ €fuidYard éﬂ’f&ﬁ‘{ N é%ol?tlggn a[n§ o L;t?glllzed fixing oil

EXAMPLE par a |on Preparat|on o
3- dME PR 9q)nafﬁ§11ﬁ]gly| us?@]?sagfment?rywpﬁ?%%lﬁﬁfﬁé Pfrgg]on stimulative fixing
2- aoiingludimgaz@loe of @Sy ceid2mbyrid Ysed gt this purpose. Fatty acid such as

No R EMAY AT Eerofl IRty acet al

[75]

[76] As the solid preparations for oral administration, capsules, tablets, pills, powders,
granules, etc., preferably capsules and tablets can be mentioned. It is also desirable for
tablets and pills to be formulated into enteric-coated preparations. The solid
preparations may be prepared by mixing the active compound of formula (1) according
to the present invention with at least one carrier sclected from a group consisting of
inactive diluents such as sucrose, lactose, starch, etc., lubricants such as magnesium
stearate, disintegrating agent, and binding agent.

[77]

[78] When the compound according to the present invention is clinically applied for the



(55m, 0.412nol) were added to a reaction vessel at

roomtenperature (RT), and then heated and m xed at
w(Qa20080332Hr 4 hr. The m xture was cool ed to RTPCEKR605/002962

(30m ) was added thereto, ang the m xture was mn xed

for 1 hr under an ice-bath. The obtai ned orange col or

solid was filtered and then dried at RT to give the

titled compound as yellow solid. [86] 1H NVMR (CDd 3

d)= 3.01 (s,3H), 3.22 (s,3H), 6.13 (d,IH), 7.56

(m Iréftment.od Bing mpiRied, ghBi7q c4n88] caRrmeqaaceat paocre@ic[c@®der, hepatoma,

Pr e&%@t@ﬁé &ﬂcé}f breast cancer chronic or acute leukemia, hematolog1c malignancy,
3-di net hyl am no-1 - ra2|n 2-y %ro enone lE:‘T

2- aB¥Ch %‘iﬂié‘t‘?? H%a aﬂ%eénre‘ftﬂﬁa% b GFVIR G PRy el the
ac c actve kgmpauntl lvé fgmodal (A capibe adaﬂmrse:rctdnal&reem ar atnitomatibn tvdth the

%tihg)cﬁléﬁll)tﬁga%ﬁﬂg ’Q_g&g stch é/s?ﬂshg‘é’ sﬁfﬁ 1h anOE %t}}{ﬁé‘k%

(d fhrgeyclgn. 8. (g, IH) 8. 63 (d I H), o. 31 (s, H [92]
[7910 93] Preparation 3 [94] Preparation of

[80]3' di r@fl fflj ?eﬁﬂfﬂge tfon%lﬁrgé H}Y)l‘ E&ﬁéa y% }{Q({ 2R @f&ﬂ@w{n%ﬂ
SRR wage gty el il

yrazi ne
2 a@é‘tf%ﬂ?srﬂnéfép@ﬂrﬁ% Hamayert lés}tora}@sherﬁnﬂ%rﬁwb@ Baddercdxpgples and
Pr e paperinicdts ate in@ng@dave illieatt itel peche tamRatisiohia sotdih @Mmanner to

TR A 0

8 ABregsrgdin syl ckppERAf dBraMny: hogjtiopy epslirsabvErin the

of auattmiﬁhhw @m&ﬁn&é&m 879l a 'rbiélt'l@é?ﬁdﬁllta’fﬁls %aiul&ﬂdy DSC ther-
- ac
. alsib i RRERRT AR TR CUPE B FRIR Tl measredty

PreBalC&@fbérﬂQOto give the titled conpound as yell ow
(s1jsol id. [101] 1H-NI\/R (CDA 3 d)= 2.45 (s, 3H), 2.48

(s . 6.85 (d, I 7.36 (d,1H), 8.21
(8210 4. ﬁ&zx@@én{sﬁ | H) [102] Elos]H) PreparaglonH) [ 104]
[83]Pr epar&ipa_rﬂﬁum

$5lhceor (LYY %E%é?z%%%g P RaG Ay BB PR for
gi ve&sSuhie).4ii2nlobdvao apiod hda ssctipmowsselsa ko teplpelﬁ}urdm'ﬂ\)ﬂ\&d then
( CD%ateﬂ a%d "i_’xﬂxe(dsat 361)800@ fcﬁ% He Stiétdixume Was dobliell @ RT Getle? (30m1) was
ad|_(?ed thereto ag‘ug the rmxture was nglxed %_obr 1 hr under an ice-bath. The obtained
orange color solid was filtered and then dried at RT to give the titled compound as

yellow solid.

[86] 'H-NMR (CDCl3 9)=3.01 (s,3H), 3.22 (s,3H), 6.13 (d,1H), 7.56 (m,1H), 7.93
(m,2H)

[87]

[88] Preparation 2

[89] Preparation of 3-dimethylamino- 1-pyrazin-2-yl-propenone

[90] 2-acetylpyrazine was used instead of 2-acetylthiazole according to the similar

procedure to Preparation 1 to give the titled compound as yellow solid.
[91] 'H-NMR (CDCI3 0)=2.99 (s,3H), 3.19 (s,3H), 6.34 (d,1H), 7.95 (d,1H), 8.55
(d,1H), 8.63 (d,1H), 9.31 (s,1H)

[92]
[93] Preparation 3
[94] Preparation of 3-dimethylamino-1-(3-methyvlpyrazin-2-yl)-propenone

[95] 2-acetyl-3-methylpyrazine was used instead of 2-acetylthiazole according to the



[107] [108] Preparation 6 [109] Preparation of
4- guadi no- benzoic acid ethyl ester nitrate [110]
wd2@momsskenzoi ¢ acid ethyl ester (20g, 0. 121nol PCT/RRR605602962
acid (7.26g, 0.121nol), cyangmide (50% 14m 0.182nol)
were m xed under reflux with ethanol (50m ). After 24
hr, the mxture was cooled to RT, and then washed wth
ethanol to give the titled conpound as crystalline
solid. [Ill] 1HNWR (DVMSO-d ,d)= 1.32 (t,3H), 4.32
(q, ghbilar fro@Slufedp Prparaiiod 8to( dive Bel)ifledecddpo(uind s Hrédyn faliti2]
961 113] lﬁfmﬁf(@b@n@)z 2[7343(£fleFfzeJ@<’%£ §HB @@1% 3H), 5,04 (4 1H), 7.78

d|n 0|c acid ethyl “ester
[11@a gﬁ?ﬁsonﬁﬁ?h%é?% Benzoic acid et hyl ester vvas

[97]used i nstead of 4-am nobenzoic acid ethyl ester
[9 maccorqj 8 yhe simlar procedure to Preparation 6 to

ed conpound as crystalline solid. [116]
_!_ - i-.!. aZOl - = Ch a B 10 4 22

[99]1H. N -'f .Lt.' n.g
(10009, 2HN;thiaz@2- jlmcetalhi)de WS 3§.ed(1dstdtaldl)o,f 27ac&§lt}(1ﬁold-:bccoram§20 the

(d, Lifirar ﬂ%’oge%u%stz ke?bﬁg%?!]o  dideBf liEERRBEACE b3l

reparat
[10Lpyri nH P RIRG)BehBi & Bdb.dHe ORI 8. &35 (48, 7-36
3- dunsﬂhynamlmﬂ}b3pxglﬂ)n 3-yl - propenone (3. 3g,
UOﬂs 71mmol ), 4-guadi no-benzoicacid ethyl ester nitrate
59, 18.71nmol) prepared in Preparation 6, sodium
[10Yydr o>breparation 839, 20. 58nmol ), and i sopropanol (25m)
[10Mer e FaeRehtibe of3- ﬂe@&ﬁymﬁnwse@dazolandl-ﬁrbﬁﬁoﬁe xed under

[IO{JGf ! UN ﬂ 11mda2(§e was usaedtrlnes %légﬁ]—\?\%/et%ﬂﬁlgagﬂ%\%g%{%gl?%%o tﬁe s%ﬂlar

anl
wat ewoceweswuﬂmpe@ugm dao givathgtitled egrapauné as Mawheelidai t h

(1063t her "HovaRveDdIe =2 54 @BEDONEDWHI) 253y @l IFDV6. $:otd pH) 7.55
[12%&)%%5@2 @D@? = 1.34 (t,3H), 4.30 (q,2H)),
. H)870(dIH) 8.80 (d.IH). 885
[100m I H), 9.38 (mIH, 10.27 (s,|H [122] [123]
[1m§repa agﬁ0§6[124] Preparatlon of

[109 t hvl g%ptgl a%z OF % %%%%UJ)(XHO-IDGHZOIC acid gtlhalmye strg:(r)zlll%r?ltlzgzo' ¢ acid

1G- df métahyamizo6>- deidt dihyd 26 (200.1 Pinop e nisrieaqid Sf26zed 12 o),
SF:r SF’%%{& r@5()1% W] @Slggmblﬁl %Fe?glxg(? léndeell:] %erf]helx ;/étg gthanol (50ml). After
o LR R s bl o R e B REG T SEOL e hicea
ti t tedpavodpoupgdaléise sodidl ow solid. [126] 1H NVR ( CDC
[111?) = 1. lﬁ%\n(/ﬁz é%'l&lisoﬂ S (> 25D, 45288 268 7249 4,200 %98 (br,3H), 9.93

(b IH)
[112]
[113] Preparation 7
[114] Preparation of 3-guadino-4-methylbenzoic acid ethyl ester nitrate
[115] 3-amino-4-methylbenzoic acid ethyl ester was used instead of 4-aminobenzoic acid

ethyl ester according to the similar procedure to Preparation 6 to give the titled
compound as crystalline solid.

[116] 'H-NMR (DMSO—d6, 5 1.30 (t,3H), 2.27 (s,3H), 4.22 (q,2H), 7.22 (br,3H), 7.31
(d,1H), 7.75 (s,1H), 7.82 (d,1H), 9.38 (s, 1H)

[117]
[118] Preparation 8
[119] i

[120] 3-dimethylamino-1-pyridin-3-yl-propenone (3.3g, 18.71mmol), 4-guadino-benzoic



(d,IH, 8.66 (d,IH, 10.29 (s,IH [127] [128]
Preparation 10 [129] Preparation of

wWdad 20020833 3-f 4-t hi azol - 2-yl - pyri m di n- 2- yl am nPQDER2@)5002962
acid ethyl ester [130]
3-di net hyl am no- I -t hi azol - 2-yl - propenone and
3- guadi no- 4- net hyl - benzoic acid ethyl ester nitrate
prepared in Preparation 7 were used instead of
3-di net hyl am no- I - pyri di n-3-yl - propenone and
4- geadethptdsenaiiae (agi1d.7émimol) regtaed imPteparkeora@ codivinhgdroxide
Lo Td1eseShathdifthoh! A6 RS Bakc? (gmp@&@fam]a 18 Fclind@edl1gnd hen

t_l tllmgge E:u?lg% é‘uxzaégy A(SShqu_Beact lrjl{zlgssE:]qw%squo 1 tg RE@&I( éﬁg?tpﬁ ?ayer was
7. 6&xtf{adtet With ethyD8cefatk; dnid)watd, dstilled uhddy va@udy} afdsthértHyvashed with
9. 26mbSo gl_\l)e tllief]t?’[ﬁ‘h c[n]‘rﬁ&]nd 5?&%“%&118” 11 [134]

Pr epar,ation
(1214 et hPINMREDG)y a7 1A 633043 (9l ToDAARNT Ab(m.4H), 8.70
) benk tilc 8 80 i(dl118}t, Byb (egittyr9.38.@&R]H), 10.27 (s,1H)
[12% di met hyl am no- | - pyrazi n-2-yl - propenone prepared in
repar ation 2 and 3-guadi no-4-net hyl benzoi ¢ aci d et hyl
[12¥st er BignaratienOver e used i nst ead

[1243- di mPrépal-dioh 6044 4-ydzbd2 Q- idprbpe c@sxslc acid ethyl ester
[125?1' guadi d’lged%ﬁ%%bﬁo%%ggrrzzh%hﬁ@%%ﬁe rgr?iré(f ﬁg’?eip%ﬁgﬁ i’wgused
tit rle@a%@%@w@y&gm%ﬂwmﬂ@& yldaroqemg@] acsmdmw thepayilae

1. 3Brocédudd, Prébaﬂa@oﬁ 8 t3give thié +1410d ESmpdivhd as/ ellzw(sshdl H) ,

(12 28 (lﬁN chA 3B 5 42( ), 8.05
P136) 1}%&%2@%1%0 ?(i@n e sedpd ey
[12A4- (4- pyrazi n-2-yl - pyri m di n-2-yl am no) benzoi ¢ acid

[12@ hyl ester. 0]
- di mﬁ?‘%@@gﬁ{‘-ﬁ-l - pyr a2| n- 2- yI pr openone was used
fe t 1 4t A 9 D] 0

accgfding to the simlar procedure to Preparatr on 8 to

[IS@I Ve ggljmet }td%gﬁil %310%& ylggo%eglo%?ﬁwnd gélrlé nt)[ 14e_%1y11l§n€§c acid
(m 2thly] ester TidralcrprQlabied 118 PrkRariarl Hyere'us@l iBsteadmf3H) , 9. 88
( S, b'?ﬂm&tﬂﬁ%lnnﬁ) 114?r1dﬁ{ ?—9?{)1%5&&% Al 4- %ﬁ%lnolzﬁeﬁﬁﬁé aid &Hylcgster

y|_ gﬁ:itu?}é ac%ﬁlg% Fcbt Y élpﬂla%]erp %rd%élgg -gFepal}E/ltl()) EYO give t%e t1t1ed compound

as yellow liquid.
[131] 'H-NMR (CDCI3 o 1.07 (t,3H), 2.33 (s,3H), 4.29 (q,2H), 7.40 (m,2H), 7.67
(d,1H), 7.98 (d,1H), 8.07 (d,1H), 8.24 (s,1H), 9.26 (s,1H)

[132]
[133] Preparation 11
[134] i
ester
[135] 3-dimethylamino-1-pyrazin-2-yl-propenone prepared in Preparation 2 and

3-guadino-4-methylbenzoic acid ethyl ester nitrate were used instead
3-dimethylamino- 1-pyridin-3-yl-propenone and 4-guadino-benzoic acid ethyl ester
nitrate according to the similar procedure to Preparation 8 to give the titled compound
as yellow solid.

[136] 'H-NMR (CDC13’ o 1.37 (t,3H), 2.40 (s,3H), 4.40 (q,2H), 7.17 (s,1H), 7.28 (d,1H),
7.73 (m,2H), 8.58 (d,1H), 8.64 (d,2H), 8.97 (s,1H), 9.68 (s,1H)

[137]



[ 145]

3-di net hyl am no-| - ( 3- et hyl pyrazi n-2-yl ) - propenone
w@e@parssds i n Preparati on 3 was used i nstead of PCT/KR2005/002962

3-di net hyl am no-| -t hi azol - 2-yl - propenone according to

the simlar procedure to Preparation 10 to give the

titled conpound as yellow liquid. [146] 1H NMR (CDC 3

= 1.35 (t,3H), 2.37 (s,3H), 2.87 (s,3H), 4.35 (q,2H),

7.26 (t,2H), 7.36 (d,IH), 7.74 (mJH), 8.48 (s.|H),
[138. 51 (Bmwpdakdtion8256 (m | H), 8.63 (s,IH) [147] [ 148]

P .

[139jr egarﬁé .a%oﬂ-éf 114 - 134 n@iin -6f lamino benzo1c acid ethyl ester
r4- e razi n- rrmailn-2- am enzol Cc
[14Q:i g i ))égégéo [N g yl-pfopenone was used instea of

3- danhdstWIarmmd—ﬂ)yr(d&—mt brpb@ona adcnrd2agytb Yhepi i posvedwa s
us eg{_erg ggwei the tltled dcornpgun as ellow solid.

enone according to
U‘“t]he suﬁ1 P<EP6&e%Pur1e27t<b3frb)cé éﬁ%@ﬁgﬁ%’(%H i (), 7.74
ti t (redHg,EMRodN ) 288 y@l, Biawossls,od) [ 151] 1H NVR (CDd 3
[14ﬁ)— 1.29 (t,3H), 2.53 (s,3H), 4.65 (q,2H), 7.37
d,2H, 7.77 (m2H), 8.62 (s, IH, 8.64 (mlIH, 8.58
[143E]m ZH)P—mM—(S—% | H) [152] [153] Preparation 15 [154]
[144ﬁ>r eparreéjaeilion bf 4neetyhgl[4-83-miethy(dyhiz &Y H 2viinédiih-dglamino]

pg&{z C%I Db yg i nol benzoi c acid ethyl ester [155]
t hi azol - 2-yl -acryl am de prepared in

[145|ﬂ>r epaﬁ—alum@hylannwasl Jseethylpgaead-dr propenone prepared in Preparation 3
3- divaetiey irardamer 3 dInKHtl@Zzﬁhmé’r 1Mh1a£UlQPﬁfi)%lﬁn@féCa@é(ﬂd1ﬁg td @c

: Pffl%éﬂ]r ]l%)r%(r:edgregc %relf)ga/red 1{)19 1(53 {o 1ve Cf € 1@%&]60 : Ow%év e]&f&f%llld
(146t 1.2 H(NMBI-QFDCZ; 7 $3(3H), 2357 ®@23H).¢. 9Hp,3HY, 423 (@dHQI—’DZG (t.2H),
7. 323604, H), 7.72. (14161H)n8 3s,1H), 8508n, GH) 2H, (n181}§38 65 (s i),
1473 25 (s,IH [157] [158] Preparation 16 [159
[ reparati on of
[148- r 4- fBrédamtion 1P- y| ani noVpyri mi di n- 2-yl ani nol benzoi ¢

[14%CIdd Q? aties beL 4. ethylpyrazin-2-y1)-pyrimidin-2-ylamino]benzoic acid ethyl
| e

y
i nsE¥dd of 3- di net hyl am no- I -pyridi n-3-yl - propenone
[15@ccor didngethdarnine- 1s(3rméthylpyproc-Eeil)-propaore epawsad imeadof o

?' Ve d‘iﬁ&h}lhﬁl n%Di %915%93‘ Qﬁpl%geﬂéﬁé Ll&\%d?r%tb Ghe s[nill@ér]p éebhd}léffé
(d, Pﬁ}’ara on tO(%W%* ttles! cpppprcxgyell %802*31 (d IH) 9. 62
[151]s, | H'H- NIRZED(, Eb)H)l 1ox63), P63, 3y epar@2HpA.377d,PHGH] 77
Pr egﬁbﬁ!sciao@(]?fm) 8.64 (m 1H), 8.58 (m, 2H) 8.99 (s,11)

azo

-yl - I ' m di n-2-yl'am no) - 4- met hyl benzoi
154 acid
[153] Preparation 15
[154] Preparation of 4-methyl-3-[4-(thiazol-2-ylamino)-pyrimidin-2-vlamino]benzoic
acid ethyl ester
[155] 3-dimethylamino-N-thiazol-2-yl-acrylamide prepared in Preparation 4 was used

instead of 3-dimethylamino-1-thiazol-2-yl-propenone according to the similar
procedure to Preparation 10 to give the titled compound as yellow solid.

[156] 'H-NMR (CDCI3 o 1.26 (t,3H), 2.14 (s,3H), 5.22 (q,2H), 7.24 (d,2H), 7.32
(d,1H), 7.46 (m,3H),’8.03 (m,2H), 8.53 (s,1H), 9.25 (s,1H)
[157]

[158] Preparation 16
[159] '




et hyl ester [165]
3-di net hyl am no-1| -i m dazol -1 -yl - propenone prepared in
wee@parsei on 5 was used i nstead of PCT/KR2005/002962
3-di et hyl am no- | -t hi azol - 5- 4l - propenone according to
the simlar procedure to Preparation 10 to give the
titled conpound as yellow solid. [166] 1H NWVR (CDO 3 s
= 1.27 (t,3H), 2.15 (s,3H), 4.36 (q,2H), 6.02 (d,IH),
6.93 (d,IH), 7.26 (m2H), '7.35 (m3H), 7.55 (d,IH),
[1607. 83 Bslithé¢dhylai8in6N-(I8azoH}-y[-AGYhm|d68)s uRrdapacadtaf on 18

[ 1691d1rﬁét§ﬁ§r§1§15| loﬂfrf?ﬁn 3-yl- propenone accordlng to the similar procedure to
4-(4-1m azo - %ﬁ/the%&flru I n- ylam 0) benzoi ¢ aci d

et h?{epéfﬁl@r Tolg'}’ compound as yellow soli
[1613- di MEHHYMRITCDE | &)iri alg i), k-89 (g, pHD DOHGRHASISLEAH), 7.58

' ”Shﬁgﬁ) af 14 %&%}WEEE'@W{P@ 60 (%‘Er ), 40.85 & pthy- Pr openone

according to the sim proceédure to Preparatlon 8 to
[16di ve the titled conpound as yellow solid. [171] 1H NWVR

[16X]CDC|3’@hgt1ibn$3 (t 3H), 436(q 2H), 6.03 (d,IH), 6.93
] B2 b hm 2b) ndi

Pr e%@ﬂiﬂﬁ%n of 4-(4-pyridin

[165—] 3- yI S{BMﬁéterlﬁihmf)a- li@grbRO)1-prepaohe p@pareld nIPfejaration 5 was used

s{%X& {ﬁdi B Qéar g h'ﬁ‘l@o'? 5§1)§ o%gh&g gg%g&lé%{ocihgﬁbﬂar

59 Bli?ﬁ?ﬂ“éf) to ﬁ@a@me é@irq&weh% Hsd epanpomadi yellows selidhdded
[166]0 a rEaMRAEDESSE] . 21aden, 2. s Seh vesd (q@H) W02, 1H), 6.93

(L9901, 29RSERATEL LSS R 00 STHILIAE,

[16Hydr ochl ori de sol ution. The mixture was mi xed for 1
(16411, anzqelfafdtmﬁen d to gi ve the t|t| ed conpound as yel |l ow

[16930' '5dP¢[,17 n gty RAir ,
[17(T(]br I Bl)dlmqmlaﬁln@sl lllmplazpllW] pl[om@f@]ﬂe Watelpﬁad atsteedlofzo [ 179]
Pr e@@ﬁrﬁéthﬁﬁ‘m&t) 1- yndm 3-yl- propenone accordm;to the similar procedure to

[ 18@16%%21%%1 % Wgﬁe tpgéﬂvr' P}H?ﬂ %I benzoi c acid

lidhys no) - benzoi c
[171dci d eHHYMRGQDé]l @Fépfér(eéﬂ) #.3P1( @R, £t03dd, 18), 6l (dd &l 7.33

i nsgﬁéﬁ) of 42 (rn2H) 7.64 (m, 2H) 7.89 (s lH) 8.77 SS ,1H)
pyridin-3-yl-pyrimdin-2-yl am no)-béenzoic

[1724(:' det hyl ester according to the simlar procedure to
[173?reparm,gmLﬂ.§Lto gl ve t he t|t| ed compound as yel | ow
1) . .

[17?0I ' d'Pr& bén'z'alc adid 93

0. 30
(17415 | HjL (4~ fzn(@gf ()6 rpyrqnll_qu [Z:D/éazl}mo) benzo1c acid ethyl ésler prepared in
Preparation 8 (19.6g, 59.6mmole) and 2N-sodium hydroxide (190ml) were added to a

reaction vessel under the solvent of water (190ml) and ethanol (190ml), mixed under

reflux and cooled to RT, and pH thereof was adjusted to 1~2 with hydrochloride
solution. The mixture was mixed for 1 hr, and filtered to give the titled compound as
yellow solid.

[176] 'H-NMR (DMSO—dG, 0)=17.57 (m,2H), 7.92 (q,5H), 8.55 (d,1H), 8.67 (d,1H), 8.80
(s,1H), 9.42 (br.1H), 10.20 (s,1H)

[177]

[178] Preparation 20

[179] i

[180] 4-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzoic acid ethyl ester prepared in

Preparation 9 was used instead of 4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid



[183] Preparation 2 1 [184] Preparation of

4- met hyl - 3- (4-thi azol - 2-yl - pyri m di n-2-yl am noVbenzoi c
W@e0d/0f8B35] PCT/KR2005/002962

4-met hyl - 3- (4-thi azol - 2-yl - pyri m di n- 2-yl am no) - benzoi

c acid ethyl ester prepared in Preparation 10 was used

i nstead of

4- (4-pyridin-3-yl-pyrimdin-2-yl am no) - benzoi ¢ aci d

et hyl ester according to the simlar procedure to

Pr epihylatsiconcchlintgdo ghewemildrgrdcedure tb Rroppaiond 94s giye HHeaditled

SOl L ndBE] AL (DVBO0 | )= 252 (5, 3. 739
1810, | vy HBION Gy D7 5 1) 193 Pl G5y, fagimy . 87

[ 1881 11y a0 atlithnl 22+ (bi,89] Preparation of
2‘} nmet hyl - 3-r4- pyrazi n-2-yl - pyri m di n- 2-yl am noVbenzoi c
cid [190]

[1834 met FRgRaien2hyr azj n- 2- yl - pyri ni di n- 2- yl ani no) - benzoi
(1840 aci @r ibn e84 -afethyi-2géitagrol-o-yP idét-2-@haniido) wasz ditsath

[1851”?2?@%1&%{3/1 3- (é tthZOl 2- yl I%yrdrmdnb 2- )}/ amm?? lsen%mc acid eth)él estgr prepared
et hi fé@t”é’:oné&)d@ns aﬁqqlgnw toh &-(&iPpriiqiagd- ﬁwe@eﬂw -é-)lanino)-benzoic
Pr epad athiylos3tet Scchrlig t6 €he dndildriprdcedure anpopaastions 9ye kive e titled
SO|I (DI\/ISOdG d= 2.34 (s, 3H), 733

%S’p(;‘}?gé% ?%ﬁj 8. 33 8.59 (d, | 8.

[186(5 2H) H-NMRA (ppg 6):923,@(5(3@; {339 (m.8H), 7[6pg31] H), 798 (d 1H), 8.07
Pr eparay, 8.om (284 4341d, Bigpas &, 1190 125 (s,1H)

[187‘} (4-pyrazin-2-yl-pyrimdin-2-ylamno )-benzoic acid

[195] 4-(4-pyrazin-2-yl-pyrimdin-2-ylam no)-benzoic
[18%ci d dir¢paratiesfer prepared in Preparation 12 was used

[189]NSt egge ation of 4-methyvl-3-(4-pyrazin-2-vl-pyrimidin-2-ylamino)-benzoic acid
benzoi c

(4-pyridi
o foyt PRSI pa Ty e AR P R gDt prepared
Pr eplal?rapar&mn]lg wag ugfidvuastead @f tH(¢HpeddicGrp eyriaidis 2yddnhip-benzoic
sol h@id eth l%ier AC!'JDM}@ tb mﬂzﬁapr&%(furg t(;lsfelga{ﬁt?e'ﬁ')w td g15@ the titled
(d "? 6 (m3H), 8.68
(s, F PO“HE‘%XP B’r idy 197 [198] Pr epar atl on 24 [199]
[19ll?r epar "HENMIR (DMScDJdptBh-yR 343(s 3H), 7.33 (d,1H), 7.63 (d,2H), 8.33 (s,1H), 8.59

@I}%EMM)@U@(@I@ YRy (d fydi n- 2-yl ami nol  benzoi ¢

[19241 rrethyl 3 [4-(3-methyl pyrazin-2-yl)-pyrimdin-2-yl am
(193 0] - béﬂmmm_a@d et hyl ester prepared in Preparat| on

rlrﬁ_ Xvﬁ)amno- enzolc acid .
[195]¢ hyI e péﬁam&&x}rﬂyflﬁ@dm& X#BEp hangpic Brid el gster pespared in
Pr e papatiian] 219ad Bedjinviead drel-@ityridoh-ohpoumdinasyly@lnophenzoic

S ol g‘ﬁg et[hglof% Srj-;g‘ %?&t() %%?a&:pr%}?urg .toi'%relgﬁatﬁllﬁbw & gl@é the titled

" compound as y

[196] 'H-NMR (DMSO-d , 8)=7.23 (m,2H), 7.56 (d,1H), 7.69 (s, 1H), 8.36 (m,3H), 8.68
(m,2H), 9.10 (s,1H), 12.54 (br, 1H)

[197]

[198]

[199]
benzoic acid

[200] 4-methyl-3-[4-(3-methylpyrazin-2-yl)-pyrimidin-2-ylamino]-benzoic acid ethyl
ester prepared in Preparation 13 was used instead of

4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid ethyl ester according to the



(s,IH, 855 (m3H), 9.07 (s,IH, 12.75 (br,IH [202]
[203] Preparation 25 [204] Preparation of
wd20040(B25et hyl - pyrazi n- 2-yl )- pyri m di n- 2- yl anP@DKR2005/002962
-benzoic acid [ 205]
4-[4-(3-net hyl pyrazin-2-yl)- pyr| m di n- 2-yl am no] - benzo
ic acid ethyl ester prepared in Preparation 14 was
used instead of
4- (4-pyridin-3-yl-pyrimdin-2-ylam no)-benzoic acid
et hyimilgspreccdarcgo Pdipagtioro] 2 foeziwi the lided qompoediaseecliov solid.
(201 eparatioR (ib%ré@ '6{32%% §H)tﬁ8@|(s Qiz’JHS) Y6k E@YH) 8.12

R R T

20lm 3H), 9.12 (s.IH), 12.67 (br.IH [207] [208]

[zoﬁr eparpeé 07 65[209] Preparation of 4-nethyl-
Zol - %/I amn (]1 pyrl m di n-2-yl am naol - ben20| C
[204:;0' d P ation o 4-(3-me razin-2-yD)-pyrimidin-2-ylamino]-benzoic acid

(2054~ met h‘i*’f‘(gﬂ{eﬁ(ﬁyfﬂzmkb@Wﬂnﬁm-ﬂq)amym]thehihimacﬂd yheainsieo]
- Depaah & Ao IdN 1463 BleaRARTEd TN Preparation 15
was' used | nstead O

4- ( A pyyiidin-3-pyrimigiip-2rlamine)bepreiprad Fhpksizn peorlinedo the
et hyimiaspretedarao PeHpagtibro 19 fogiv tht liddd PrPoedisgell®v solid.

[2065Ir epa“ﬁ@%ﬁfﬁ%ﬁ@?% %Jr)t rjﬂ (fﬁ@p‘?%%’s %)B y $£ gqgi’?h) 8.15
S B £3akm Pt 0 L FHe82 6 D B, 15 (ol 11 6,56
oM 3H) . 9.12 (s, H. 12.67 (br, | H [212] [213]

2 §[214] Preparation of
[ZOST eparpatl on 5

yl am nonyrl m di n-2-yl am nol - ben20| c
[20Hci d [ ation of 4-methyl-3-[4-(thiazol-2-ylamino)-pyrimidin-2-ylamino]-benzoic

4-[ 4cidt hi azol - 2-yl ami no) - pyri m di n- 2-yl ami no] - benzoi c
[ZI(ﬁ ::]IS? egt h%lryl %S[tdf?{hregolef a{amrnol) I’I]JyrFr)rrme(P ria Ea)/ﬁe{n%rqo]lbgf:n\z/\(/%cs aci etgyl ester
4- ( frcpyred o RreBuation g miagughidnnspeagloni no) - benzoi ¢ aci d

et hyl.. 8638060 flglhdﬁgﬂ}@arﬁlh@ &Jnml& aia BihPcRMH i®ofdhe to he

Prepar.a ive ound as |
Prepil on e g e (g, T gemelnd o dal
[2110m 2H)H N’MBE(DMS(D H), 6)—71 85 (s(ADI Hyo (dZZFI?)77 ¢ (2HI)), 7.85 QctUH), 8.15

(S Hu )98 §@(11(1§H%|'d)1’2 AQu24265 (bl 217] [ 218]
repara ion repar ation of
[214. (4-1m dazol -I -yl -pyrimdin-2-yl am no) - 4- net hyl benzoi
214 aci @réid@@ibn 37 (4-i m dazol - _ _
[214 Y' I%fé laPkigh BfA? ¥ tﬁ'ﬂ&ld“@) 1%1@{8 : ln%fﬁZP \ mﬁﬁ; @e&*ol})’a id

[2154 ( 4 6)”’ I(tg}aﬁol§ %//lp.mwp p?ﬁrlrgrdﬁl %—y&ﬁp}él}ﬁ] ﬁ)@ﬁlzo&feq,e%et]&yl ester prepared n

Preparation 19 was used instead of 4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic

acid ethyl ester according to the similar procedure to Preparation 19 to give the titled
compound as yellow solid.

[216] 'H-NMR (DMSO—d6, 0)=6.03 (s,1H), 6.68 (m,2H), 7.05 (s,1H), 7.35 (d,1H), 7.77
(m,2H), 8.21 (s,H), 9.82 (s,1H), 10.24 (s,1H)

[217]

[218]

(219]

[220] 3-(4-imidazol- 1-yl-pyrimidin-2-ylamino)-4-methylbenzoic acid ethyl ester prepared

in Preparation 17 was used instead of 4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic
acid ethyl ester according to the similar procedure to Preparation 19 to give the titled

compound as yellow solid.



acid ethyl ester according to the simlar procedure to
Preparation 19 to give the titled conpound as yel |l ow
W@ i07@1§3221] 1H NVR (DI\/BOd , d)- 2. 38 (s, 3H), PGI/ER2005/002962
(d,IH), 7.12 (d,IH, 7.34 7.49 (m2H), 7.69
(s,IH), 8.95 (s,IH [222] [253] Preparatlon 29 [224]
Preparati on of
4- (4-imdazol -1 -yl -pyrimndin-2-yl anm no)-benzoic acid
[ 225] 4- (4-1mdazol- I-yl-pyrimdin-2-ylam no)-benzoic
[22Mdci d eHHYMRE(Qﬁ\é?Oﬂr opar.8d (s.3)Pe.2pak Bl an2 IB1aE.3dsmdH), 7.49
' nsgﬁéﬁ)ozf@ (5,1H), 8.95 (5. 1H)
pyridin-3-yl-pyrimdin-2-ylam no)-benzoic acid
Dz?ét hyI ester according to the simlar procedure to
[223r eparbadhacitiod 99t o g| ve t he t|t| ed conpound as yel |l ow

[222OI id PrcL % 2@:1(9?2
(22 m 2|—le (4-gm1§121 d: Hyrip rg:p_ag’]tdin

Pr epapatii@n] SoF asdrs¢diinseidyfl 4~ (4mydid il -y1- pynrmdm 2-ylamino)-benzoic

1 y Léld gth%lrelbtel' y&ggﬁ%tztgwﬁ S?Fﬁ%ﬁ‘%gh'{}gffl I%gj,%ﬁfloﬁl ZEr9thT% %V’e the titled

4 n@?rﬁ@nuln freyyioreolid 7. 6g, 213. 72mmol ), pot assi um
[22(qar borateMRIADBESO-41 H246BDId, 1H); sppen, 21, 7.32d, 1H), 7.56 (d,1H), 7.89
I de (I'l) (3.4g, 17.81mmol)
gnlrg%gé l%gﬂgpﬁé?ﬁetlj’ﬁl& acetam de (100m ) at room
[22% ]enper ature, and mixed therewith at 140~150C for 16
[22d)r . Aergiargnb@meacti on was conpl eted, the tenperature
[229jf th ﬁ_’égpz%ga gtgrll OP% 3—% —%lsei%lal llmla%zﬁcf)?l¥i gdj {rglgorome-lilhﬁPn!FeneP[faanlQI

[(23Glor 38-amiu-5-Preano-keagetiidworidex i Uik 27 Wadsnhol) tdemelyihidpzole (17.6g,
Cel pt®720R008), %ta@sﬁﬂﬁemﬁoﬁa@é«@rggwl Adhembih |higsced. ‘9‘%”1?"8&1@13101) and

prpdt =i by (i o TRAeS ST

g| v eoonthiemperafuesd aebmxed tgrexg thpa [ €0- AP Cdos B ird AftpraBd jeaction was
DV 1 66 Stehberadtir2§ thSreilon vBssO4y dsRboléd o R T?lgn ethyl acetate

( S '@mpzw]adﬁf‘é‘é%ﬁ%ﬂa% 5%%1 t%‘?ig‘%‘? %ﬁ 2&111 Ibﬂlag'ﬁﬁaateqnofﬂlxwe was

3 ( pittered hyth Gehtedamlain-organic layer of the filtered solution was washed with
1 y LV)lt'eﬁ dh@('l tfvlitH %@H&IM éu‘lﬂa@e&WﬁIMuﬁger[v%&ﬂn and washed with n-

a Was use t ead
3- gﬁ‘?xﬁ% E‘)’%Yeotﬁf)ugeé]nc?&l’lo}“ﬂ %fd’la d“éh“ﬁﬁﬂhdﬁf net hyl i m dazol e
[23@ccor dHAGMRACDIE: &i2i 185,31, dddbin )t 6.7P(se{idr 483 6:lEB6.92

t (SIS N d [ lid. [236
L, B Liogi prugapound a3 yel{ow 201, 230

[239(]s|H) 6.86 (s,IH), 6.91 (s,IH), 7.02 (s,|H, 7.26
[233]s. | H)Preparation 31
[234] Preparation of 3-(2-methyl-imidazol-1-vl)-5-trifluoromethyl-phenylamine

[235] 2-methylimidazole was used instead of 3-amino-5-bromo-benzotrifluoride and
4-methylimidazole according to the similar procedure to Preparation 30 to give the
titled compound as yellow solid.

[236] 'H-NMR (CDCL, =236 (s,3H), 4.17 (br,2H), 6.69 (s,1H), 6.86 (5, 1H), 6.91
(s,1H), 7.02 (s,1H), 7.26 (s,1H)

[237]

[238]

[239]

[240]




[237] [238] [239] Exanple 1 [240] Preparation of
N-r3-f4-methylim dazol -

WO 2007088305 i f | uor onet hyl - phenyl | -4 - PCT/KR2005/002962
(4-pyridin-3-yl-Pyrimdin-2- gl am no )-benzam de[ 241]
4-(4-pyridin-3-yl-pyrimdin-2-ylam no)-benzoic acid
prepared in Preparation 19 (242ngy, 0.83mmvol) and
3-(4-net hyl -i m dazol -
| -yl)-5-trifluoromethyl-phenyl am ne prepared in

[241Br epaﬁ-afﬂ-ﬁpmmdlﬁ-(} Y120 0miyin-Q- yd@mmm)lHepzadxk Mid prepdrbd/in Preparation 19

BorZ = % 0.8 32 an(flﬁ]gﬂf gﬂeﬁl&hﬂﬂuﬁéﬁ%pq ﬁﬁ?%{ﬁ)ﬁ\ﬁﬂ&n&h lphenylamme

658nmpl ). wer e actl n vessel
andP’Ef’Bi‘ifF%Hl Prapame%ﬁqog%gh& gﬁ‘ﬁ“ﬂg Nol-omne % %fné@élﬁﬁ%qn)‘l) and
was diathg kglartonghiogthate (Af246ml, 3MSEmmol )t e addet! m Ereaa®nmiessell and
at 9&9&1 tt)(ﬁ) é%n@&m&lﬂﬁ (Ub?ﬁrﬂf ¢ 6\f>\ﬁﬂm‘8ﬂg\la§g 48 tﬂ%}—eto ?ﬂﬂir 30 min,

an qrganic |ayer t al ned e so ution o
et hﬁhe Xy e mited AR ipr b he dihp srdtie was salehiorih-@ad an
u n d ergania tayainyasaobthisad by ihcthe sblditencd kthyghace tatecund k@tjuira phyarbonate,

Ve éﬂ% 5 ﬁf’%&@f‘? TR gl e SS‘%B*?’%?‘?Y B,
7.3 f th)glveﬁ @tk‘(dd:omun%w@gle(yﬁywo idg 17 (s, H,
[24§ 21 (151 N¥R, (DMSﬁd 9)+ HP0 (sBHYP7.69l(s21H), 7.86 GRH)AS.OBm,5H), 8.17

it ng@ﬁe byt e 0 s,
N-r 804 h)lpﬁﬁﬁal]di)ol -

[243]-yl V5-tri fl uoronet hyI phenyl | -4 -

[24@4 pyrﬂ di n; 3-yl-pyrimdin-2-ylamno )-benzam de [246]

n‘é‘%ﬁ%ﬁ dazol -1 - yI ) 5 tr| fI l%or onet hyI phenyl 2m

Al Ny o) o1

(24 ( 4- l?’ré%mh)' fﬁ“ﬁl%’gﬂl yll)'§/' ﬂugr(ftl?qtl?yll Qg?né’mlﬁwre%%%%?lPé?ﬂaratlon
ne pt epavsed iiska®repét a‘trndam3 YO prwoid?-ypntie) thezosd avid and
pr ogﬁﬂ%ﬁeﬁlyﬁ ﬁm@‘ml}@) itritﬁloﬁin’{&fl Berl Jrﬂﬁéjpt‘éﬁ’c{}&ﬁlﬂwelﬁ?atlon 19

?2' écf_cr))rcf LS Sl%l(slérgq zH)proo#hg% tct]glxa?m;le 0 ge tbﬁ,{lé&i_cbcong)oglid as pale
(s, IWIhl)tc;S(ﬁLd26 (d,IH), 8.37 (s,IH, 8.50 (d,2H), 8.64
2 4% d | Hy DiMs ), )92 é?(s )l ﬂszi 11@{)%5&&1»2}&)"% 05 k583, 8.21

Gt ﬁe@% SR AL ot sl

64 (d, ? 8.78 (((1) 1H), f9 42 (s,1H),

| - yll0.25¢st tHY [1udt onEbhyl - phenyl | -4 -
[24dj4- thi azol - 2-yl - pyri m di n-2- [251] ylam no) -benzami de
9{252] 4- (4-thiazol -2-yl -pyri mdin-2-yl am no) - benzoi c
[24%8ci o gReRleed in Preparation 20
[250] Preparation of N-[3-(4-methvlimidazol-1-yD)-5-trifluoromethyl-phenyl]-4-

4-thiazol-2-yl-pyrimidin-2-
[251] ylamino)-benzamide
[252] 4-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzoic acid prepared in Preparation 20

was used instead of 4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid according to
the similar procedure to Example 1 to give the titled compound as pale white solid.
[253] 'H-NMR (DMSO—d6, 0)=2.21 (s,3H), 7.43 (m,1H), 7.56 (m,1H), 7.65 (m,1H), 8.06
(m,7H), 8.19 (m,2H), 8.71 (d,1H), 10.29 (s, 1H), 10.52 (s,1H)
[254]

[255] Example 4
[256] i




was used instead of
4-(4-pyridi n-3-yl -pyrimdin-2-ylam no)-benzoic acid
wa@e@ondeyy to the simlar procedure to Exanpl ePAT/K&2005/002962
give the titled conpound as gale white solid. [253]
1IHNWR (DMSO-d , d)= 2.21 (s,3H), 7.43 (mIH), 7.56
(mlH, 7.65 (mlIH, 806 (m7H), 8.19 (m2H), 8.71
(d,I'H), 10.29 (s, IH, 10.52 (s,|IH [254] [255]
Exanpl e 4 [256] Preparation of Nr3-f2-methylimdazol -
[257]- y| VB~(2-mictHyliovidmet hyl)-Sgtifngrbinethyl-phenylamine was used instead of
(4- & hi 301 1idnd o P 3 Hh Bordm¥th TP HIRN R Fre REABEIARS dimilar
3-(2-rr%h‘%/llmdaéo- i ) : )
| - yPyecsdurG ofpagpsmep gPie- il camporediasale sade sk ead
[258f 'H-NMR (DMSO-d , 8)= 2.23 (s,3H), 7.42 (m,1H), 7.55 (m,1H), 7.68 (m,1H), 8.07
3- (478 ld @ stazehs (a. 1631 14 111qpaswe iy) - phenyl amin
e according to the simlar procediure to Exanple 3 to
[259di ve the titled conmpound as pale white solid. [258]
(26 H NVExabvBE3G d , d)= 2.23 (s,3H), 7.42 (mIH), 7.55
[261(]m | |_|)Preo%ra({’1§n gm-%hvl—ﬁl'—[gYMK_Iﬂ@ﬂY\hhnid oggyﬁg—@iﬁbomﬁmzq%l— phenyl] -
(d, LH5 10, 3T (S, TH, 10.55 (S,1H) [2DY] [ 20U]
Exaaﬂéfll" izzof-2 @y - nzamide
[2624- met hyshetNH 1334 {Hiaree 0w ply iinttaz 0lyldmiyd)Mentdi¢ fdidiprepared hy |

-p .= . v A2 vl morimidin TR .
o- (TR et e g st s
4- magith gecopliqegiorthy simdarppocgilurp o Exangila L @ gjveathe HBgd eoampebind as
c apildlyplospaligd in Preparation 2 1 was used instead of

B et e R hoYs st ead
o 8 R EA0 34 9L 00 00) el 31 ou .
gi v&.the’.64 td. B, 2ahpblihd 783 (paHe 8y 1(+. 6k, §dILi(s11H], 868](s,2H),

1H pYR (4, YO0 (s,1d) F0.49 &d1H)s, 3H), 2.36 (s, 3H), 7.24
2eyS ITH), 735 (M2H), 7,47 (s,1H), 7.64 (d,IH), 7.71
[ Aé]d,IH), 7.92 (d,IH). 801 (s,IH, 8.11 (s,IH. 8.30
[26Is, 2H)Exa@pl® (d, | H), 9.00 (s,|H), 10.49 (s,|H) [264]
[26d]1265] PEXARRLE ofs b AnapahdaiIdebl- £y VB ki
ro- .

A R0 o PN s e A R B2l ey noVbenzani de

[2671267] 4—rnethy1—3—(4—thi_azol—2—yl—pyrimidin—Zjqumipo)—benzoic ac_id was used insFead of

4- ”@kﬁ.‘-}ﬁeﬂ?ynﬁédatz&!-151ﬂt?-'s:tﬁﬂuérbﬂwhyﬁ%}{éhﬂm%ﬁﬁé'a@éBrJlﬁ?g tREOEGRilar

c acid was used ans ead of .

3- (BRI PibA IR o1 10 121%5 e Wlef cpmpotiido et hyl - phenyl ami n
[268 accOHaVM§ (DOIIMre, Si=n2.PAs, 0L BRI (3D D2 Ebslikp] 245(10,0H), 7.47

gi ve. fihe kd : z

5. 2B CTE} 1. 89, FITROUIE oL G, Bolp T DR An, g T

7 29 W 023 GaHd O 73 (di k. 796 (d i1,
[26.06 (s,IH), 8.15 (s,IH), 8.35 (s,2H), 8.51 (d,IH),

278 23 (Sl 10.52 (s.1H [269]

[271] Preparation of 4-methyl-N-(5-methylthiazol-2-v)-3-(4-thiazol-2-yl-pyrimidin-2-
ylamino)-benzamide
[272] 4-methyl-3-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzoic acid and

2-amino-5-methylthiazole were used instead of 4-(4-pyridin-3-yl -
pyrimidin-2-ylamino)- benzoic acid and
3-(4-methylimidazol-1-yl)-5-trifluoromethyl-phenylamine according to the similar
procedure to Example 5 to give the titled compound as yellow brown solid.
[273] 'H-NMR (DMSO—dG, 0)=2.32 (s,3H), 2.36 (s,3H), 7.19 (s,1H), 7.44 (d,2H), 7.85
(d,1H), 7.95 (s,1H), 8.06 (s,1H), 8.31 (s,1H), 8.58 (d,1H), 9.29 (s, 1H), 12.36 (s,1H)
[274]



[270] Exanple 7 [271] Preparation of
4- met hyl - N- (5- net hyl t hi azol - 2-yl ) -3-(4-thiazol -2-yl - py
WO 2007618322- yl am no) - benzam de [ 272] PCT/KR2005/002962
4- et hyl - 3- (4-t hi azol - 2-yl - pyri m di n- 2-yl am no) - benzoi
c acid and 2-am no-5-nethylthiazole were used instead
of 4-(4-pyridin-3-yl - pyrimdin-2-ylamno)- benzoic
acid and
3-(4-met hylimdazol -1-yl)-5-trifluoronethyl-phenyl am n
274 accdixdnplg & o the similar procedure to Exanple 5 to
ive t
[27@ N%%Bh B4 ‘ﬁ{ém@ Nﬁl‘i @ngéﬂ%‘gf)n%z@g g%{isﬁ%ﬂ}l&ogf.e%zﬁm
(S I‘Zl——— d1n— am 695 (S|H) 8. 06
[2770s, | H# mdﬂly?frB (éﬁ),yfalzbn 2- 81 1581n(1dh,nl2|—&1am9102961(281,c atid)preph2d 36

(S 3 :

el el 8 ek ool Ol o
- phé‘H P‘FCOT ng (g g sigyqprocedure (,Lxany ed 0. @ve the titled compound as
yl amlagglidvesuridm de [ 277]

met hyjl dr( Zi r |42 |
g o dﬁpr@Ra@?‘? B sl e B R I8 A S0 7.54
4- (519 780 KL HDY1 Tt &) & W@%H%%ﬁ%éd 2H)agi68 (s.1H),
accondigH), 9.45 ke 1H),mol5ars, ppcedure to Exanple 1 to
(274l ve the titled conpound as pale yellow solid. [278]
%—I—NI\/R (DVSO-d , d)= 2.21 (s,3H), 2.38 (s,3H), 7.35
[ZSQ]slH)E_rAB@Q(slm 7.54 (s,IH), 7.63 (d,IH),7.75
[281(d, | |‘|)Pretﬁral16n 6ﬂ4 thl &rl@&Z(n‘i’GtMmda?zoﬁﬂvﬁdjrtzlﬂhoroﬁleﬁ_ phenyl] -
|—gr . Zl 10.56 (s, H [279]

[
[28?4 et Ayhetiyl B34 (pyragint hyk pymnddinc)-ylkmino)-b&zpiciafid yoas epast ingfead of
) mhl%?wdnh 3= yl%yflﬂucﬁnya zanﬁnéc) Bz hdidh&oRtidr to the similar

yI am no) -

4- Bt ure:%to ﬁfaﬁ??’?zt A2 t])jﬁ s EPRPRTE-25 PYF 4 WoI Benzoi
284 aci dHRSRBMEG s dead3bfs,3H), 2.37 (s,3H), 6.95 (s, 1H), 7.37 (5,1H), 7.41

gcg(ﬂgﬂwv CINeS 13{)}6/? 6PW1HN ¢'78‘((?I¥ @%@@ﬁ g%l@deﬁﬂﬁ?%d (d,2H),
gi vé g 9‘1‘%?12225@@6 gsdl sl%r?g 1's}sllow solid. [283]

SR e L

[28 S xa 100 S b S S .

, d, |
'!(: ation O N H)

‘ Anligo)Henf a8 Preparatlon of
[28ﬂ|' r 3 tI-Z&ZI- ?F%Mlj r@ﬁﬁﬁ’(ﬁm 2hy1arn1|n|0) -benzoic acid prepared in Preparation 23

I
(47 BF it imsisag Uy DI b Ay ey e acid according (0

the similar procedure to Example 1 to give the titled compound as pale yellow solid.
[288] 'H-NMR (DMSO—d6, 0)=2.20 (s,3H), 7.35 (s,1H), 7.61 (m,1H), 8.07 (s,3H), 8.19
(d,2H), 8.36 (s,1H), 8.43 (d,1H), 8.57 (d,2H), 9.29 (s,1H), 10.12 (s, 1H), 10.42 (s,1H)

[289]

[290]

[291]

[292] 3-(2-methylimidazol- 1-yl)-5-trifluoromethyl-phenylamine was used instead of
3-(4-methylimidazol-1-yl)-5-trifluoromethyl-phenylamine according to the similar
procedure to Example 10 to give the titled compound as pale yellow solid.

[293]

[294] 'H-NMR (DMSO—dﬁ, 0)=2.34 (s,3H), 2.29 (d,2H), 7.52 (m,3H), 7.94 (s,3H), 8.03



[287] 4-(4-pyrazin-2-yl-pyrimdin-2-ylam no)-benzoic
acid prepared in Preparation 23 was used instead of
wd2qo4ompes di n- 3-yl - pyri m di n- 2-yl am no) - benzoi BCEERA005/002962
according to the simlar progedure to Exanple 1 to
give the titled conpound as pale yellow solid. [288]
IHNWR (DMSO-d , d)= 2.20 (s,3H), 7.35 (s.IH), 7.61
(mlH, 8.07 (s,3H, 8.19 (d,2H), 8.36 (s,IH, 8.43
(d,IH, 8.57 (d,2H), 9.29 (s,IH, 10.12 (s, IH), 10.42
(s. [d&:3H), 8230)d.[1POG.5 IExeipi9el 71s,1H], 20.0P (FHepad.ad isdid)of
[209) T 3-T 2- et hyI i m dazol -
gf yl V- trl{ %ororret hyl - phenyl | -4 -
[2961 4 pyr pyr| m di n- 2 yI am noVbenzam de [292]
[2973- ( 2- rRe¢daydtionofiéar

ety PJZ&E@. Bﬂﬁyw 1[} %ﬁf‘an&iﬁ@d i nst ead

0
(298 (4- ﬁé‘ﬂqu113rﬁ4&é‘if%ﬂthﬂlp-yﬁz}ﬂ‘%ﬂ)THYP%P@%%WPLW%% peiflprepared
e aocRreghrngnt2d vidkesesliindtdadof pr(o-pexdin 8- ilgyimatiple/1dfing ebenzoic

R e T e

7. 52a1wﬁ> Iy solit. 94 (s, 3H), 8.03 6(d,2H), 8.40 (d, IH),
208. 51 ("B NMR, (BMSOIS .22 LBH92.6 (s 3), 2.10(39)( K06 )1 H), 7.20

[ 298] 1@[2«9% (SE%B Bﬁgﬁv $3¢ 1 FHER30 Bh AN s (5,11, 8.92 (511)

[3001- yI V5-trifluor omst hyl - phenyl | -
[303-r 4- (Eﬁp_ﬂehgl pyrazin-2-yl prr| m di n-2-yl am nol - benzam
298 2in ] .

henvl] -

[303]nst e@-‘l‘Z %fethyhrmdazol 1- yl) -5- trlﬂuoromethyl henylamine was used 1nstead of

accgr(%ﬁ? lgllcfaﬁél ]S%Srtgbu%f)%lgtgﬁﬁgn{ﬁo g%%%? n%_%t ¢ similar

gi veroctrure fotHxeapledApo givd theditiod Fempamint anpadoydldw oid9]
30421H NVRE(NAR@palis0-4), 3)-22. ?@ )33 (s%H’§9z é@?@?ﬁlﬁ) 7.88 (7d91H) 7.26

S B, 86t g Pag 3 @@rﬁ) s gl st gl o,

(s PH ({,B00] [301] Exanple 13 [302] Preparation of
[302- met hyl - N- r3-(2-net hylim dazol -
-yl )-5-tr' fluoronethyl - phenyl! -
[3063_ 7 4- ( I pyr a2| n- 2- yI prrl m d| n- 2- yl am noI benzam
[307]de [ RlaraBiof BE | ,

[30% (4- ﬁé‘quwl 3rﬁ4d%\i’%ﬂth>’llp>’§‘}2)‘n %—VerYFIF%P 8@6‘EWP1 ‘Ef’r’i‘é?fﬁ peiflprepared
e aocReghrngnt26 viakesegliindtdadrof pr(o-pexdin 8- ilgyimatiple/1dizingd ebenzoic

1L s ar e ] L Ol
(s Bty ye ovowlidd, 1 H), 7.26 (s,IH), 7.33 (m3H), 7.61
[3041d, | H'H- mMRQDME@tﬂg 0)=82.50 (s(3H), 21 (s,81)582( &, IFH) 7.58(63H), 7.92
(S, bhsm), 8.07 (d,21), 8.24 (5,1H), 8.36 (d,1H), 8.42 (d, 2H), 9.37 (s,1H), 9.98 (s, 1H)
[310]

[311] Example 15
[312] i

[313] 3-(2-methylimidazol- 1-yl)-5-trifluoromethyl-phenylamine was used instead of
3-(4-methylimidazol- 1-yl)-5-trifluoromethyl-phenylamine according to the similar

procedure to Example 14 to give the titled compound as pale yellow solid.



9.16 (s,lH [305] [306] Exanple 14 [307] Preparation
of N-r3-(4-nethylimdazol -
wo 200718323 ri f | uor onet hyl - phenyl | -4 - PCT/KR2005/002962
r4-(3-met hyl pyrazin-2-yl)-pyyi m din-2-yl am nol - benzam
de [308]
4-met hyl - 3-[ 4- (3- net hyl pyrazi n-2-yl)-pyrim di n-2-yl am
no] - benzoi c acid prepared in Preparation 25 was used
i nst ead of
[314- ( 4- pHrNMRr(DMSKde@B# P A (sBHRs 3T A D) 7. beak HE 7ai£di(d13H), 7.64
accahdimg. ézo(ldtZ?S S19Mdl @f @Q@&Pﬂﬂr@ﬁﬁ ﬁlifi%bg
ive the titled corrpoun as pale yellow Sol i [309]
BlﬁHNNR (DVBQd 6, d)= 2.24 (s,3H), 2.75 (s,3H), 2.21
[314]s, | HExampl46(m 3H), 7.92 (m3H), 8.07 (d,2H), 8.24
[317?3 | Hpre Bradfn b4 biidhh R [62(4(n%th\%lﬁ')1dazgt ﬂl)(ssmh'a%rom%ﬂq% phenyl] -

| H | STOT_TSTII" Exanple 15 13121 Preparation
N-r A lannepyim|

midin-2- vlarrmo] benzamide
(314]- yl ) 4-onctnyil 3} 4 g thérel Dy lamdeg py tinidin-2-ylamino] -benzoic acid prepared in

"4 PRpRROV PV EARL e oLy P B AT} R Ao

3 ( seitkagoRidlingp dieimilarpyecpdue fo Exanipls binetivs/the hehspmperpd as
e Wpsle yaray dondt ead of

(4- ngt I r

3198 accorﬁ%’ 'PARED, 2 1 S U AT L B E R T 7.24
gi vE ]tH?e7ﬁ {sh 1&H. %é@lﬁ@éﬁa 9 (63%8;/&(15{%170) §o’fl2i(dlﬁ31&1q7 (s, 1H),
TH: DIVR({ DVEDS06, 116) 70.29 8AH)S, 3H), 279 (s, 3H), 7.17

wodd 2H), 7.31 (m3H), 7.64 (m3H, 7.92 (d,2H), 8.15

B84 1 H "8.29 (d,2H), 9.12 (s, IH). 9.62 (s.|H [315]

[3211316] Bzempslld 16 [317] Preparation of
[3225} met M%lﬁbﬁ%o Anféﬁib -'3 DGR li'nhd ) 1- rtsr-ﬂ'rihhy[%@ 1 enyl] -

i nol - benzam d
(3234 [ 318](2- rnethyhrmdazol 1- yl) -5- tr1ﬂuoromethy1 phenylarmne was used instead of

4- W@I(htmen?yn[rﬂaa(z&h1 5 @Lmau&bﬁeahpp[)}reﬁmmme%ébm%ng{oqﬂé 8Rklar
- benzoi Ed prenared 1o Pr epar at i og was u P
in Splé)g UG to xammple'16 to glve e titled compound as pale ye low solid.
[324- ( 4- PYUFNMRADBASO-dpyi= B UISBID: JBAG D) 6.62(LBICT A8 (sl H), 7.12

aCCR{ﬁll)n@ 25, 1?57 g8 %'3@1‘3 ﬁ?@%ﬂwﬁf@ 1%6@91 &, 13H)t@12 (s,1H),
gl v I?e tit coppound as pal € yel I ow sol i d. 19]
ﬁu@fz‘e W)= 2.19 (s,3H), 2.35 (s, 3H), 7 02
[325(]d IH) 715(sIH) 7.24 (s,IH, 7.32 (s,|H, 7.56
(324 SHiadpia(d, 2H), 8. 40 (s N, 852 (d.1H, 8 67
: _ A 510,49 (s 1 H) [ 320]
[327é321] o A ‘

42th]i&:t lemnda rimidin Smtn"ol bénz@mmeet hyl - phenyll

32 4-(thiazol-5-ylamino)-pyrimidin-2-ylamino]-benzoic acid prepared in .
3 8% r4- él[ |(azo y IiIl m)Rg fp4y %’181 -]i)- ﬁam nolf poenzam
Preparation 27 was used instead of 4-(4- pyr1d1n -3-yl- pyrlrmdln 2-ylamino)- benzmc

acid according to the similar procedure to Example 1 to give the titled compound as
yellow brown solid.

[329] 'H-NMR (DMSO—dG, 0)=2.24 (s,3H), 6.92 (d,1H), 7.13 (s,1H), 7.27 (s,1H), 7.51
(d,2H), 7.89 (m,3H), 7.96 (d,2H), 8.29 (s,1H), 8.30 (d,1H), 9.58 (s,1H), 8.96 (s,1H),
9.38 (s,1H), 10.16 (s,1H)

[330]

[331] Example 19
[332] i




[323] 3-(2-nethylimdazol -
| -yl)-5-trifluoronethyl-phenyl am ne was used i nstead
wW®@£2007/018325 PCT/KR2005/002962
3-(4-net hylimdazol -1-yl)-5-4rifluoronethyl-phenyl am n
e according to the simlar procedure to Exanple 16 to
give the titled conpound as pale yellow solid. [324]
1H NWR (DVMSQD 6, d)= 2.31 (s,3H), 2.39 (s,3H), 6.99
(d,IH, 7.08 (s.IH), 7.12 (d,2H), 7.25 (s,|IH), 7.43
[3331m 3Hp-(2-TheltRliida2él) 1-y1g-54fiflgatpinethyl-thebyllafizie Iwdp nsed.id®ead of
(S ngéme%gﬁzu((a%oll 1!"2«1) S%Qﬂ&dro&éthglﬂghe[l gtﬁ ne[aggf)@(lmgmﬂ@.lngnlar

arat i r3- -ne

{31)00 & 405 Xﬁ@p]&ﬂ%tt%%ve Hﬁ H]ﬁ For&poun% as pale yélow solid.
[334]4 (t ﬁHd‘iMR—(DaMS(&dI o) 2.p¢ (s,.3H)d7.05 2L MH)aml o, HHheh2amd,2e), 7.46

[ 32 H), 7.69 (. 3ED), 7.80 (4.2H), 824 (d. 1H). 865(s.1H). .16 (5. 1H): 0.43.(5, LD,
4- 2éthla 5ya -pyrim |n2yamno]g enzoi c
aci 40-pf pdbed in Preparat| on 27 was used instead of

[334- (4- pyridin-3-yl-pyrimndin-2-ylam no) - benzoic acid
[33 ccor Xg]gl Ot he simlar procedure to Exanple 1 to
ed corrpound as yeI | ow brovvn soI | d d. 32941

(S @h,yhﬂmﬁiolfISyll)—@tglﬂﬂor&ﬂletﬁﬂ,@@yll Eerﬁgmidm 3H) 7. 96

[338(]d 2::% (4 gm%lg 02% )Jl %nmﬁ%ﬁ?—g%%nh “j@gﬁ)frg j{i IEX%a?e in
19 F@B@FU@T %%%@S&tsﬁ stggd of4-@-=ifypid hilyipyiriicia ylamm benzmc
| - yhdt® aéobf(ﬁlﬁgll@rﬂw'@i—‘thha&' prévaeity kd Exhntple 1 to give the titled compound as

r4- atﬂgl yI am no) - Dyri m di n- 2-yl am nol - be
nza dé (2- et h%/l i m dazol -
[339]-y1 ) -B- NMRf(DM?%ﬁp@%y 2pkeeti)) 2A0 (a3 Hia® 8tigkeld hat &aldD), 7.39

Of (s lH) 7.56 (d,2H), 7.89 (m,3H), 792 (d,2H), 8.07 (s,1H), 8.35 (s,1H), 8.42 (d,1H),
MI btrg%daﬁﬁl-l-yl) trlfluoromsthyl phenyl amn
d Y simlar procedure to Exanple 18 to
[34(§| ve the t|t| ed conpound as pale yellow solid. [334]
[3414H NV BMRGd , d)= 2.26 (s 3H) 7.05 (d, IH) 7.10
%-'Hu RIR T MR RGN

, omapide 20 [ 337]
[3433> r epa?—?ﬂﬁ 'nféfhgg}‘nMaZOI 1- yl) -5-trifluorometh la%leﬁ)élannne r¥veas used 1nstea§l of
eﬂVﬁm’ﬁadﬁlzJoVD S ]_trla‘l}lgrogle&l%yf heﬂﬁ?@%taﬁ%ﬂrélﬁg:@“‘l)\; pimilar
- bepmamud@to[ﬁiaﬁple%(td givatlataitioll compound as pale yellow solid.
[34d]- Y1 - MVNMRQUM% Ml %5'1 @9@ g“ﬁiﬂei By s gﬁﬂzéb&(cﬁ%? 7.15 (d,2H), 7.30

pre ared_Ln Pre
> 159 7-07 HH§H5/J|7 Wfiﬁﬁw R 2@51%%6)1%&%90@&80? -8/ (s, 15),
acccb(DdiS GglH)o the sim |l ar procedure to Exanple 1 to
[34@ ve the titled conmpound as pale yellow solid.

[346] Example 22
[347] Preparation of 4-(4-imidazol-1-yl-pyrimidin-2-ylamino)-N-[3-(4-methylimidazol-

1-yD)-5-trifluoromethyl-phenyl]-benzamide

[348] 4-(4-imidazol-1-yl-pyrimidin-2-ylamino)-benzoic acid prepared in Preparation 29
was used instead of 4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid according to
the similar procedure to Example 1 to give the titled compound as pale yellow solid.

[349] 'H-NMR (DMSO—d6, 0)=2.24 (s,3H), 6.92 (d, 1H), 7.30 (s,1H), 7.43 (d,2H), 7.49
(d,2H), 7.76 (m,3H), 7.87 (d,2H), 8.21 (s,1H), 8.25 (s,1H), 8.29 (s,1H), 9.45 (s,1H),
10.02 (s,1H)

[350]



[339] 1H NWR (DMBO-d™ d)= 2.27 (s,3H), 2.30 (s, 3H)
6.84 (d,IH), 7.24 (s,IH, 7.39 (s,IH, 7.56 (d,2H),
wQ2@9/0(83p38H), 7.92 (d,2H), 8.07 (s,|H), 8.35 (BCT/KR2005/002962
8.42 (d,IH), 9.40 (s,IH), 9.89 (s.IH [340] [341]
Exanple 2 1 [342] Preparation of
3-(4-imdazol -1 -yl -pyriindin-2-ylam no)-4-nethyl-Nr3-
f2 - methylimdazol- 1-ylV5-trifluoronethyl-phenyll
-benzam de [343] 3-(2-nethylimdazol -
[351]- yI)lEanLﬁLuoronethyl phenylan1ne was used i nstead

[35%f Prepara TSy
éé§E§E% edure to Exanple 20 to

[353j| ve BNi%ntetl‘tylhﬂﬂﬁatzdﬁpy)ll)l-ﬁdrlﬂsorpmhthylylﬂiehydmmmIWasI uscd3dsddad of
yw&%%& c()jl p%];ﬁ?tnﬁgorg eﬁ@&hegggéln%gcm H51g & tﬁ%smnlar

( d E‘Mfed“i?e @@X&@P@ﬁ? 0 givgthediedl pympaynd gs paie mlbow sglid7
[354]s, | H'H- NIRIOMSOD)H 38615, BG4 Eb;aﬁml7e282{2 2HR477A8 (d,2H), 7.52
P t f
r eg@ﬁ% hen gl‘ﬂ 3}{) 7. 81 (d 2H r)n 8,30 (sle)1 8.33 (d, 1)H)N§ 47 (sflil) 10. (?]9 (Is J1H)

(3 ﬁ]WIdazoII- yl)-5- trlfluoronethyl phenyll-benzanlde
[354]348] Bk @ﬂbl dazoI-I-yI pyr|n1d|n 2-yl ami no) - benzoi c
9

[3589! ve Nh[e (mrﬁdﬂ@dmﬁ@ermpu@g satslﬂpaﬂoﬁlem@l b}@ﬂyﬁm(ﬂq)ynaﬁ@h -pyrimidi

(o I -¥15f9lt.'n“255@6?na?15%§ Qg0 Gna st {?ﬁh@ﬁl yhgiea o

(d, 2¢dfoneg2Gml), (agd heymix@reogas(agoledjo 0°. Agnigairg Clg33%, 42.50,

és b hﬂlm{nlag .add a&e??one (1) w32 QlcpRadly dd@nméBto2Bnd @Rélre was mixed at
reparati o

4- (

OFI’T‘FHIB% ureI for 18 b, pRofiltfree 19 2l e A s oRmpnd s yglqyy prown
i m edzol | -yl V5- trlfluoronethyl phenyl | - benzam de
[359[]353] "H-NMRBIMYGD ﬁaz 05 1, 3H 7.34 (s,1H), 7.55 (d,2H), 8.09 (m,5H), 8.17

Y1) 5 854 (4 HY SEE - BRERHAATL B8 ) 4S80 S bR 1,

3-(4&6%&H¥D|n1dazo|-|-y|)-5-tr|fluoronethyl-phenylanln
368 according to the simlar procedure to Exanple 22 to

ive the titled conpound as pale yellow solid. [354]
[361%H-NI\/R (DMBO-d , d)= 2.26 (s,3H), 7.04 (d, IH, 7.28
[36%]d, 2H)Examip®5(d, 2H), 7.52 (d,2H), 7.64 (m3H), 7.81
[363?0' 2H)Preo%ra%9n F’Nl rkl)(z nﬁth%ﬁm(diubﬂ v1).8- tﬁﬁu((@mla@h;%h%{(# 199

[ 355] [35/]_ Prepara
N T @)@%Qﬂ%l Iy a mo) benzarmde 2 hydrochloride

[364]- y| ) N53t(Rinhdthuditadret iyt pheifiyblométhyl-phenyl]-4-(4-pyridin-3-yl-pyrimidi
n-2-ylamino)-benzamide prepared in Example 2 was used instead of N-

[3-(4-methylimidazol-1-yl)-5-trifluoromethyl-phenyl]-4-(4-pyridin-3-yl-pyrimidin-2-yl
amino)-benzamide according to the similar procedure to Example 24 to give the titled
compound as yellow brown solid.

[365] 'H-NMR (DMSO-d,, 8)=2.32 (s,3H), 7.37 (s, 1H), 7.62 (d,2H), 8.14 (m,5H), 8.26
(s,1H), 8.31 (d,1H), 8.39 (s, 1 H), 8.51 (d,2H), 8.71 (d,1H), 8.83 (d,1H), 8.47 (s, H),
10.37 (s,1H)

[366]

[367] Example 26
[368] i




(4-pyridin-3-yl-pyrimdin-2-ylam no)-benzan de 2
hydr ochl ori de [ 358]

woRo3n(ss23ret hyl i mi dazol -1 -yl)-5-trifluoromet hyPepR&ay51002962
-4-(4-pyridin-3-yl-pyrimdi g3-2-yl am no) - benzam de
(10O, 0.19mmol) prepared in Exanple 1 was added to
acetone (20m ), and the m xture was cooled to 00C. A
m xture of HO (35% 42.5D, 0.41mvol) and acetone
(5mM) was dropwi sely added thereto. The m xture was

[36911 x ed4-amethyddN 3 @rpahdimidezof-dry)1BirHuproarthyl-ph¢ngtled(4 myrazin-2-y

g H’%ﬁlﬁdﬁ 3 !yﬁgl &9 Hﬁjde%?eﬁé?édl 19‘]¥x5}f1§@¥\@ wi@hbdd 1ns{tga§%]f N-

(d thef blgmflﬁ%o%H)yl) %triﬂg: %cgnqtl}zgl phgly Yam §4dp)[r%l)n 3—g1 Eglrmdm 2-yl
( S hinino)-Berzdm{dd a@ddydin@BtoBBe {ithilhthroccBuréFo Exlgrhl) 24 &. H& the titled
%(}_(l)\ ouﬁ@a@?ell&)\sv lJrM% %\ﬁﬁo] [361] [362] Exanple 25

aralon rrethyllmda zol -
S

[37({] yl)-B: i g{f(p%sr%ggppry; 2%%@,7314 1H), 7.35 (s,1H), 7.57 (s,1H), 7.61

( 4- pYTHRCT 154 84,9y, Byt (a2 H), 18-58-(5t L HII SLs) (s WEIN DadTi (sleHP 9.78 (s,1H)
dg@%‘ oer)de [ 364] .
met’hyl i m dazol -1 -yl)-5-trifl uoromethyl - phenyl ]
[37]-]4 (4- pyridin-3-yl - pyr| m di n-2-yl ami no) - benzani de
[37r eparEe:dmpm Zxanpl e was used instead of N

[37zg| ve tﬂih%tﬁ 11N @d(4crﬁém5iluﬂda2@81%H emllbfday&hmhmgu 1368kazin-2-y
( d %rln(l Ny, y%,nﬁl Si)benzgmé%e g%%pafe;ggm Eéarglileg dvals ed %ste?é of N-
(s. [ mghsumi@ewmy’l) Brifuogaddiy)-pheny8ist-(ddpyridjn-3-81-pyrimidin-2-y1

(s. hffno)- @Q}zgﬁldéﬁcdoﬁimi RahRd sibdB/Jrofedalnb BxAhplE 3&53)] give the titled
Pre aratlgn of, net h%/c;hd r3- (4-met hyl i m dazol -

1- y BRIP4 }C%]lpgr%?‘ﬁ?/ phenyl | -
[378- ( 4- pHFrEMRADMSO dfmzr 2PATSHED, Yl 266 D) 7.5 521&hi T4S @, 1H), 7.49
hyd m:)ht er Eﬁﬁﬁﬁﬁ% (d,1H), 8.23 (s, 1H) 8.35 (d, 2H) 8.67 (d,2H), 8.98 (s,1H),

nﬁé‘% IS EatapIEl byfface! =1y trifluoronety

[376] pyrim di n-2-yl am no) - benzani de prepared in Exanple 8
[37?163 ugtg(qm ﬁsztgead of N
_]( '- 3

. dazal - | - I)
d ’."‘ _‘.'! A=D1 (2

-5tr|fluo Pt hy|
-methylimidazo - _y 1y

[379?' ve B,*Pﬁetﬁyltl\l @‘%4 ﬁHﬁhﬁaz’& 139@'5 eiﬁugfo%}g& ?iﬁém‘}u i-éﬂtﬁ azol-2-yl
(s, rmﬁlmldzn@wlfrgmpkéizwéi PR gl { il ncdor N-
(d, PHM4-m8hplenidazobH)y])- B trifGiof@ndthy)l-phéhyP[74-(dspyiridin-3-91-FRimidin-2-yl
(s, L.IIITIQHOSL—QGI&Zm{d% ’aLAEDrding to the similar procedure to Example 24 to give the titled
compound as yellow brown solid.
[380] 'H-NMR (DMSO—d6, 0)=2.21 (s,6H), 7.19 (s,1H), 7.39 (m,2H), 7.49 (s,1H), 7.71
(s,1H), 7.79 (d,1H), 7.97 (d,1H), 8.09 (s,2H), 8.21 (s,1H), 8.35 (s,2H), 8.51 (d,1H),
9.24 (s,1H), 10.37 (s,1H)

[381]
[382] Example 29
[383] i

[384] 4-methyl-N-[3-(2-methylimidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-thiazol-2-yl
-pyrimidin-2-ylamino)-benzamide prepared in Example 6 was used instead of N-



[371] [372] Exanple 27 [373] Preparation of
4-met hyl -N- r 3- (4-net hyl i m dazol -

wQ 200708323 i fruor onet hyl - phenyl | - PCT/KR2005/002962
3- (4-pyrazin-2-yl-ppyrim di ng2-yl am noVbenzamn de 2
hydrochl ori de [ 374]
4-met hyl - N-[ 3- (4-net hyl i m dazol -1 -yl )-5-trifl uoronethy
| - phenyl ] -3-(4-pyrazin-2-y
| - pyri mdin-2-ylam no)-benzam de prepared in Exanple 9
was [li6ledethplahidamb]-dfy NS-trifluoromethyl-phenyl]-4-(4-pyridin-3-yl-pyrimidin-2-yl
[ 3- Qﬁn@?B&%hﬂnl@e qg‘&%mé foythé s1§1ﬂ51rﬁrf)éeHQIreQ@E§(Mﬂle @Jﬂ ﬁ)r@{l/é thé titled

di n-2-yl" am no) - benzam de

ridin-3-
accﬁg%l?oﬁl&d%y‘?%éf@g F"é‘rd procedure to Exanple 24 to
[385g| ve tHeNMR(DAB@dnpound3 assH)el.Low, om0 enlHy.7.4637,5H), 7.72

%a)( %g& EH) S%Td ?H)?g 1?~°(s F’Eg ,8.19(%§H)§, 4FEEZH)78§§ (d,1H),
(d Py (s, BDp 3084 , 8.35 (d,2H), 8.67 (d,2H), 8.98
38dis, | H), 9.37 (s,IH), 9.65 (s,|H), 10.82 (s.|H) [376]

[387{]377] ]@é?ﬁ% 4p 28 [378] Preparation of 4-nethyl-

m dazol 1- I V5 tri fI yor. orret hyI phenyl I
[388] 3- A' gnarakion 31(4-mg z01o] - hyl-phch

hy drooidzelr - ' -2- larnno benzannde h drochlonde
[38%‘} met RIY L (4é1L Mﬁ&ﬁ%ﬁﬂiﬂ t?@iﬁ&'omeM iRyl b YRR WY rimidi

- py ﬂ12rd1W92bW%lﬁidﬁ oYePres zvalﬁaiaawlqﬁ wpased insisagaMpl e 5
was [Jgiedleth Mishidagh]-afy 1 Ns- tr1ﬂuorornethy1 phenyl] -4-(4-pyridin-3-yl-pyrimidin-2-yl

[ (3 4g1rmnnFéer}éalgldelaccorém%%dlg s1gula1i proceldure 0 xa|11n¥1;1é BJD l.eonéﬁfe;l t_hé‘r titled

acc@@rdﬁiwgdtﬂ%yﬁtl%@/ bspwii $cdid. pr ocedur et o Exanpl e 24 to
[39(13! ve tANVRLDRISGANRBRLUNDs BSIBHET. B@w 112101 @pm d7.61 &3@1), 7.69

(o SUFE PR A . B Bl Gl Gt im0 o,

(d 1650 (QLFDOIQE, @HH) 8.21 (s.1H), 8.35 (s.2H). 8 51
ng%d IH), 9.24 (s,IH), 10.37 (s,|H) [381] [ 382] Exanpl e

19 9 [3 P eﬁarati on of 4-nethyl -
[ %@Hg@l—r—m dazol - 1-yl V5 tri fruor orret hyI - phenyl |
[393] 3 Aﬁ_ut:,f pf 2-1me iame]2L- v YD h plaphdeviP4-

13941 ohe P Ay iniglazs -f-yg%qri%ﬁgrohlet'% : ﬁen'yl]-ﬁ[(4-tﬁi‘§£o‘f-r£?yt1-rf)¥rmndi
- py ni2nglatnimo Rbgnlzanmida p)eplred palii adelqt epaused insieadesfaiipl e 6

vvaS [ﬁ@%ethﬂlﬁhﬁ?nﬂ)l gf (1)) 5_ tr1ﬂg;oromethyrl Ip%l?nyl] -4-(4- yr1d1n 3-yl- Ip]{/rlrmdm 2-yl

or ome tL
I (AT P Nme progRe i (e HSEsrossiindy LTS 2F Heeite the ticd

accoordpangd hoydlloe tsowm sa@id. procedure to Exanple 24 to

' t t :
[39ﬁwamﬁ?gk;§ b%!fb(ﬁg”%‘jluﬁ‘g ?sszﬁﬁe @Yéi?ﬁ@ 8% )9'774?3%5111), 753

(m EHD ?egém@gm 2(d72H7)28é 2(d 1), 8.74 Gl d1q) (s, 1g0)oHD.49 (s,1H)
394)d, I H), 8.10 (s,IH), 8.19 (s,IH), 8.42 (s,2H), 8.56

394 d: | H)Example 3
[308]

[399] 3-(2-methylimidazol- 1-yl)-5-trifluoromethyl-phenylamine prepared in Example 31
was used instead of 4-[4-(2-methylimidazol-1-yl)pyrimidin-2-amino]benzoic acid
according to the similar procedure to Example 1 to give the titled compound as yellow
solid.

[400] 'H-NMR (DMSO—dﬁ, 0)=2.26 (s,3H), 2.75 (s,3H), 7.03 (d,1H), 7.25 (d,2H), 7.47



9.39 (s,IH), 10.84 (s,IH) [386] [387] Exanple 30 [388]
Preparation of Nr3-(4-nethylimdazol -

wo 20007018238 ri f | uor onet hyl - phenyl | -4 - PCT/KR2005/002962
f4-thiazol - 2-yl - pyrim di n-2-g4 am no) - benzam de 2
hydr ochl ori de [389]
N-[3-(4-methylimdazol -1-yl)-5-trifluoronethyl-phenyl ]
-4-(4-thiazol -2-yl-pyrimdi n-2-ylam no)-benzamn de
prepared in Exanple 3 was used instead of N
[ 3- (A2Hie? B Kd, hiTH 561l 3H)] 7.8GBed IH)f 7.8 bR By# {phén g4 (41H),

(41@M§tsd1'}ﬂ 3-yl-pyrimdin-2-yl am no)-benzam de

according to the simlar procedure to Exanple 24 to

[40]d| ve the titled conmpound as yellow brown solid. [390]

[402]1H-N|\/|£Aéﬂiﬁﬁﬁd, d)= 2.26 (s, 3H) 7.39 (s.1H), 7.51
& et Bz biE)-y1) 5: (i fhud 4.

: BLIC p< 1392] Exanpl e
[4043 1 [ 3—9&}neﬂrydipﬁtaablk Dml)dftrlﬂhcﬁri%métﬁylnfﬁtehylhmmeqb&ip@]led in Example 30

ykwgéusteﬁ JSEQLC{((P FP@—H}% héﬂllﬂﬁig%l I- }Iﬂr% 5- trlﬂlior%methyl rﬁhaneylaémne

hyd F@@mlwtio(ﬂ]%? T@@%]Pquﬁfhge (%E)fﬁ@t% iQigisAbg titled compound as
1- yhgltddr dotitif | uor omet hyl - pheny 1] -4-(4-thiazol - 2-

[405?{' pynhrﬂngk (Bl\é’sd 86‘%:) %&3 pepasyEIE 21608 &N EX RIS 7.44

was usea I ns

[ 3- (W2t HY (4. BilH dZ3I(m)3H)] §.8%d3H)f 3.40 fsoldbt HyT (spthbngpq (54 H),
- (49pyrd, diN1@oyis;1ppr i m di n- 2-yl am no) - benzam de

(40 ccording to the simlar procedure to Exanple 24 to
63i ve the titled conmpound as yell ow brown solid. [395]

[407]1I—|-NI\/FEl@IDEE©-_dg, d) = %. 22 (s,ﬂ:l%H), 2'1253 (d,IgiH), ;1.638

[409](‘1|_ r3- ﬁ-,’_?nqﬂgtlﬁy{ﬂq(hq%d;hndazol 1- yl)pynrmdm 2 am1no]benzo1c acid and
| - YBYQ_’ Tﬁe’fﬂymllﬂi’&rzglnﬁ5/1:?-)5Lti‘lﬂ{i‘(ﬁreﬁﬁledhyﬂp}renylamme prepareld in Preparatlon 31
E’é@gj%gcg%fér%tt?} e_siﬂ_n P Cecliure to lgxamp}/e I'to give the tltli]e%i compound

1 yhsyeﬁovvrspﬁdl uor onet hyl - phenyl am ne prepared in
s1dpxanpl e 31 was used instead of

A 2- et h | - 2-ani |
nifor & aBeibn by RE 2ens P badlschll 2775 RRASH E4D. 7.5
to giue, The (suﬂu 240 GopoUNTS @LHY£1 8w, ) 8.83 (s 4D0§.40 (d,1H),

= 2.26 (s,3H), 2.75 (s,3H), 7.03
PW@ 59)?%(8 ﬁ’i) 7.47 é?d IZ_I)I—|) 7. 52(?d,f%, 7.65

[419(]m3H) 7.80 (d. 2H) 7.81 (d,IH), 8.34 (d,|H), 8.45
[417]s, | HExample 35
[414] Preparation of 4-methyl-N-[3-(4-methylimidazol-1-yD-5-trifluoromethyl- phenyl] -

[415] 3-(4-methylimidazol- 1-yl)-5-trifluoromethyl-phenylamine prepared in Example 30
was used instead of 3-(2-methylimidazol-1-yl)-5-trifluoromethyl-phenylamine
according to the similar procedure to Example 34 to give the titled compound as
yellow solid.

(416] 'H-NMR (DMSO—dﬁ, 0)=2.27 (s,3H), 2.31 (s,3H), 2.71 (s,3H), 6.85 (d,1H), 7.25
(s,2H), 7.39 (s,1H), 7.57 (d,2H), 7.88 (m,3H), 7.93 (d,2H), 8.08 (s,1H), 8.37 (d,1H),
8.43 (d,1H), 9.41 (s,1H), 9.88 (s,1H)

(417]

[418] Example 36



10.08 (s, IH [401] [402] Exanple 33 [403] Preparation
of N-r3-f4-nethylimdazol -
wo 2007088323 i f| uor onet hyl - phenyl | -4 - PCT/KR2005/002962
r4-(2-methylimdazol-1-yl)- pﬁ)}rl m di n- 2-yl am nol - benzam
ide [404] 3-(4-methylimdazo
| -yl)-5-trifluoronethyl-phenyl am ne prepared in
Exanpl e 30 was used instead of
3-(2-net hylim dazol -l-yl)-5-trifl uoromst hyI phenyl am n
[41% ac c ddreliaration ¢ e vamidgsy all brxatinpl ‘

7. 88- (Zmeﬂ‘l-ylhml(&zdlgl (- SLthljluorSmEﬂ’lyK( mehﬂ)lmmﬁ .pﬁfﬁbal(ed il Pieparation 31
9. 4%6&%8&&9&0%9%(28’ th%%l %pio%%&% Z{O@(thf:axlatg%az 01'1% il e%lQ:%]npound

Preparation o net hy
1- ypssliovisplidior onet hyl - phenyl | -
[4213- [ 4- f'R- -NERMPIMSD-dg 20+ 2.23 ¢sy3PHpY.0 T (i 3H)N17.02 §d, i NOY (d,2H), 7.48

- be
,ﬁ%gﬂ IS EI7 00 (ot 78] (2108 G A8 1y 843 100,
] beh287 6148 d and

[423- (2-met hyl i m dazol -1 -yl )-5-trifluoronethyl-phenyl am n

pr epar Preparation 3 1 were used according to
[423$h %‘m&&g‘brjgrocedureto Exanple 1 to glvethetltled

[424dorrpo naepagadion af N glethylimidaz ot 1-y - riflueuomsaoy I ryomdl-d 6
d) —[ﬂ(ﬂ&etﬁshrﬁ@zolz \3Bor(Buidi2. yI2miib]-bsuzakhde 6. 95

[425(] :::;5 (4 .?1 égl i:ﬁ_»n %5§§ﬂ orblinEgWI Iglezg {1\&1 lpgpareg 11}73]gxample 30

(s i used dnstend o3 Hnefhatimidagol113§1)- Basiremahylfrbemlamine
Pr e pabalinon 1ef sidildrhditliarbho ]E@Err(p‘ﬂe 365‘&)@/\@ the G@EQbmpound as
1 yI \{}502} fI uoronet hyl - phenyll
¢ hyI i mdazol - 1-yl Vpyri m di n-2- yl am nol
[426]benzaHrhﬂMR[(E>1\ﬁ0 8-, 04= BBt kydthm.daseltl), 6.93 (d,1H), 7.32 (s,1H), 7.45

&z@y b iy {d 1oy @l‘f@hﬁ)&k{j Phenybani 181 RIenay. efsiin, 8.31 (s,1H),

sed i nstead of
gaﬁz%ﬁ%wldgz@ﬁl -yl )-5-trifluoronethyl-phenylam n
[427é accord| ng to the simlar procedure to Exanple 34 to

4281 ve tH@mbjetdged conpound as yel | ow sol i d. [416] 1H NWVR
2y pa Rkl 2,27 (5, 3H) (s 3M), 2 71 (s,
[42% 85 (] nara s. B N - ch AAgZon-1- H

B : Anide ( d | H)
[430] 4-methyl-3-[4-(4- methyhrmdazol 1-yD)pyrimidin-2-yl-amino]benzoic acid and

3-(2-methylimidazol-1-yl)-5-trifluoromethyl-phenylamine prepared in Preparation 31
were used according to the similar procedure to Example 1 to give the titled compound
as yellow solid.

[431] 'H-NMR (DMSO—d6, 0)=2.27 (s,3H), 2.34 (s,3H), 2.75 (s,3H), 6.97 (d,1H), 7.17
(d,2H), 7.30 (s,1H), 7.61 (m,3H), 7.77 (d,2H),7.88 (d,2H), 8.33 (s,1H), 8.41 (d,1H),
9.38 (s,1H), 10.17 (s,1H)

[432]
[433] Example 39
[434] Preparation of 4-methyl-N-[3-(4-methylimidazol-1-yI)-S-trifluoromethyl- phenyl] -

[435] 3-(4-methylimidazol- 1-yl)-5-trifluoromethyl-phenylamine prepared in Example 30
was used instead of 3-(2-methylimidazol-1-yl)-5- trifluoromethyl-phenylamine
according to the similar procedure to Example 38 to give the titled compound as



8.43 (d,IH), 9.41 (s,IH), 9.88 (s.IH [417] [418]
Exanpl e 36[419] Preparation of N r3-f2-nethylimdazol -
wo 2007088323 i f| uor onet hyl - phenyl | -4 - PCT/KR2005/002962
r4-(4-methylim dazol -1 -yD- pyggi mi di n-2-yl anmi nol - benzam
de [420]
4-[4-(4-met hyli m dazol -1 -yl ) pyri m di n-2-am no] benzoi c
acid and
3-(2-met hylimdazol -1-yl)-5-trifluoronethyl-phenyl am n
e pydparetidin Preparation 3 1 vvere used according to
436 he si'piaR B‘M’S‘(?QU%%EQ 3tH3 9'71’ 3‘Iﬁe6 kg Edﬁﬂ 7.27

2 " o]?lg)d%;@(syel)lﬁ;\é\% @10 %11[)(7d 2H)7 s(la{)z&@ (s, 1H),

7. 484(5((1d2ﬂ-}[)94’5(5BHI§92I$1H) 66 (m 3H), 7.81 (d,2H),
(438-32 (s, IH, 8.33 (d,IH, 8.45 (s,IH, 10.07 (s, IH)

422] [423] Exanple 37 [424] Preparation of
(438 3 ( Li m dazol -
[439]- y| VB the pfebanoexqreeitnayl, thp rétilyilory detivity of the compound of formula (1)

: de(V? 453%%1'“‘%@16' gl]ggﬁé% 4r0‘¥ él)of @%Q gﬁn@k&eﬁ MLS@%%&]S Q/%%Zd"ﬁ%ed to

1- yptpodingREM) @8?‘6‘?}]9%/%]? Megesial Ingiiitel 1 ¢f0apeslivey cprgaining 10% (v/v)
Exafﬂﬁdl ®ovide Wasm s adintubaio a3 BE and 5% by volume of CO . The cancer cells

§1 (%Q}’sg lv?ile‘?%ﬁé%knéd%' )96%11 odl&k YRg ﬂ{é%sgxénﬁﬁﬁﬁﬁ %Jé?{f‘llﬂed
g| VEhQ nlétetwats |a%@quiotm§@@mnd&§ thy @bvwwpmsi copdigigys foH-f fR After
( DVBR earméht, Fo the221l SasHdlied @2ZMTS (BH),5- dﬁw&?yltﬁﬁz&ld}yu

3 ) ((%pllﬁE%ltetrézchmgbqb%lge) sogutﬁ)g n%i 't ﬁ Sul%ngstElx r% allowed to
9 4531@31111(1?9 the ¢ons@t @@P?WTG[ @ﬁ]tlo[l aﬁ@ hOEI@an @P%atﬁngf]s
Pr efk@{cﬁfEdl NSk i eBAME cridtal ISVIES-WRtAYdd Bidfan &l the lry}z’ﬂaf\/and

1 y he@b%%q%]cn%%)ﬂi{%s%ﬁltg&w%peaw&*ig&ﬁﬁ(&wn rfg 8% ule r\;rv]as gzﬁculated using

4- methypputd-syderfacopeding o the fﬂ)élzwlnglfomlylzpyru m di n-2-yl -
[44éno] ben20| c acid and

L

[442]he S|mlar procedure to Exanple 1 to give the titled

[44330np0ﬂ{1ﬂe Aov¥ Corhiay ﬁ@g(ﬁd valu® Blderitdd ANMR c(o%%tlcﬁr ofhSactive

7 1§0\%qu§11|)v'hen]th§ du er| qﬁ?ells—pegyelé Ay tge;:gnd of C(?n,sta(nt terI';Berature
(d, BehtmEnt885q% o2y nuiBb8f ¢elslithhe cBntddl nfediuink) , 9. 38
[444(]8, IH), 10.17 (s, H [432]
[445] The IC50 values [[/0] in the following Table 1 were obtained for the example

compounds according to the present invention.

[446]
[447] Table 1
Example No. 1C50 [0/0]
Imatinib mesylate 0.54
5 0.006
6 <0.10
7 <0.01
8 <0.01
9 <0.01




[433] Exanple 39 [434] Preparation of 4-nethyl-

r3-(4-nmethylimdazol- 1-ylV 5-trifluoronethyl -
w@b@npids2s 4- T4-f 4-net hyl i m dazol - PCT/KR2005/002962

1-yD pyrimdin-2-ylam nol -bgnzam de [435]

3-(4-net hyl i m dazol -

1-yl)-5-trifluoronethyl-phenyl am ne prepared in

Exanpl e 30 was used instead of

3- (2-met hylim dazol -1-yl)-5-
tri fmuororret hyl - phenyl am ne acgpziding to the simlar
pro edure—to EAallplc 38—+6 glv:thetitl Ahﬁmﬁunu

asygPl ow solid. [436] 1H NVR ([5MS®-d |, d)C

(s.BR), 2-32 (s, 3M), 2. 7T (s, 3} ) )
(s P8 7.40 (s 1H 7.57 (d 21>% 88 (m3H). 7. 95

(d.pb), 8.10 (s,IH, 8.39 (s, |Hoo8. 45 (d, I'H), 9.43

LN O QoNn (<o | LN [ 4271 [ 420 1 [ 4201 | Y
S LILY ) J.IJU (o, TT1) [ &F9T1] [ 90 U\PCIIIICIIL L [ FIJ] LI

[448]he pAesante expirthegoye Totle 1] thdexiitingrdyugad inuiitily mofylath ghowed

conpopnd, gl §@f o ditk tﬁm/lﬂ%gl@ [193 @%@2 %&&§ the Cgﬁlpounds of
growt h 5@)¥ K562 cancér cel First

2l | BUEDIET Ot e 01 . RO qfﬁéafs%%ept IPWOW%P IC , Value of
I NSOIOLWE ey less] GARh b@tksponds ansGabiméesignpldd¥a aativity . Iﬁeﬁhad the

DOV EARRBET s 1 DGHPP 8y B8 kARG o506 RHAR

traf§fe#ted to a 96-well plate, and the test conpound
[4490%as di |l uted. The plate was all owed to stand under the
bove d conditions for 2 days. After this
[4503 b he cells was added 0.2% MI'T
[45103- [ 4In5thg P’f?ﬁﬁnﬁ G¥ReHmaRlpthe Juhyhitory activity of the compounds of formula (1)

2, valas @éi@ﬁﬁﬁetd@gmaa o gmwtnrdfrmdm caB@r Wil ame (@MWlad fe€formed
resul ti

cond¢°SF d{;'l%( tg the slamF groce%ug% %sol‘*tf\)%grlmf%t?l j"ﬂlhsoo&rtasmed%ﬁh values [J/0] are
supéqpr%@rﬁﬂm\ﬁhﬁsfoﬂ@mﬁ@dblﬁé | eave the resulting
[45qrystal. DMSO was added to dissolve the crystal, and
[45%]he akixsbg agnce of the solution was neasured at 540nm
C val i s calculated using 50 a conputer system

accgy, o the follow ng forn : 40] [441] (OD
(t ethg[lng%]\; % ank)/ QD (control \-m[p{{] nk)) x 100 540
5401154@1154@s>[14té2] [443] In the [amove formula, the IC
val ge—t+s—defined—as—the—concentrattron—of—the—active 56
conpound when the number of cel|lP8per well at the end
of %onst ant tenperaturetreat msrgo_m

7 <0.01

8 <0.01

9 <0.01

12 2.93

13 3.77

24 0.0023

30 0.0094

[454] As can be seen in the above Table 2, the existing drug of Imatinib mesylate showed

an IC50 value of 30.000/0 against the leukemia cell line, CT-26, whereas the compounds
of Examples 5, 6, 7, 8, 9, 24, and 30 of the present invention showed 300 times
improved activity at the same concentration. Further, all the other example compounds




s 50% of the nunber of cells in the control medium
[444] [445] The IC values [DD] in the foll ow ng Table
wda 2menes3ebt ai ned for the exanpl e conpounds accPCTKRIV05002962
the present invention. [446]5,447] Table 1[448] As can
be seen in the above Tabl e 1, t he existing drug of
I matini b nesylate showed an | C val ue of 0.54D/ D
agai nst the CML cell line, K562, whereas the conpounds
of Exanples 5, 6, 7, 8, 9, 24, and 30 of the present
i nvemiwied mush bigher ativinGhyalneeindfm@yRid)Y D or | ess, which
[45ﬁorresponds to 50 tines inproved activity. Further
é‘ihe corrpounds of Exanples 12 and 13 showed nuch hi gher
(458t i vilPeRRe 3| mati ni b nesyl ate. [449] [450]
[45THxper imtaa pre?enﬁ &tfimemn, tha énhirieseativeixpel inneinib, mdsklate and the

in hb%{n oQﬁle afﬁgfeg 5 Qtfld 3 %rec(ﬂfgl)ﬁ#gg ?gaQCIEISt Ihg rg%a/tﬁ 0% gr—;‘x'eral cancer

erm ne al nst the gr owt cancer

cel FellsTH tpgatas R%fgo%‘éﬁl PSPIEE 9 dheorar ﬁb"cf’@}‘r? pebxpar@ent 1. Thus
pr oolamueelcawdﬁ)ep ¢/l Ineniepiksenidius tteliolkiwied Takle $.al ues

represented in the follow ng Table 2.
[455{ 452] T?ﬂg%

Table 2 [454] As can be seen in the above
Tablcegm&r

ckhe exi tmﬂﬁlm&é@m@e‘ | mat ilpidngresy! at ie@hgﬂ@gi
an

I C val e of 204 BB agdainst fh |QII|/QmQ call
u T VAT A\ A4 A" A~ LB

| i Nn\S4€T- 26, wher ébéS t he conpounds [@08Exanpl es |523 6,

7, and f—the present [[nvention S
300 P?%%s |nnrove§£g§tivity at_the @

iR
ne concenfr on.
Furtheyy all the |giher exanpl e conmpaypdsshowed |mueh

hi g er

activit \I tthan—tnmatinib nr'esy! at e r4r.r.1 14561

A | =7

Ex pHiMieafo6 3 [45']53.1761 t he present experiment, (&0l

o e e e e

con
t helsgyimt h of sevegal cancer cells. | ghe test wag ol
ng tothe sane prr\r\edure as

per formed accordi
ExpeiNUrent 1. ThL%Z@%bt ained 1C val ye30[ D/ D] ar e=<0 01

rep esented i n The foltow ng rabl e 3. [4b6] rat
[4591459] Aasarcharsepipindbeiboye Tale+dboeamppandseol £xamplgs 5 and § according

CONROUO Pesci inkaisalsesvdl iapebv8d a&my didight g CheePdcB e AN549,
i nvent i ot shovve dyy Oppg@ﬁeldegc%t ' a%al' né&ﬁ&ury%p ancer

cel Panc¥eaA%(A‘raélcer ancreatl Cc "Ccan er omd cell of
enc BBM1®é%Md@aanC%ﬁGIMW 11%/7np¢1@wné@| cell gf SNU-C1, and gastric

cancer cell of SNU-1 by the minimum of 15 times to the maximum of 50 times or
more, compared with Imatinib mesylate, respectively.

[460] Therefore, it is anticipated that a new therapeutic agent may be developed against
these cancers as well as chronic or acute leukemia.

[461]

[462] Experiment 4

[463] In the present experiment, the inhibitory activities of Imatinib mesylate, cisplatin,
and the compound of Example 8 were determined against the growth of Sarcoma, oral
epithelial cancer cell, ovarian cancer cell, lung cancer cell, gastric cancer cell. The test
was performed according to the same procedure as Experiment 1. Thus obtained IC50
values [[/U] are represented in the following Table 5.

[464] Table 4

Cisplatin Imatinib mesylate [Example 8

Sarcoma-180 <0.0001 53.05 <0.0001
KB 0.00028 58.57 0.00058




RPM - 6666, bl adder cancer cell of HT-1 197, col on

cancer cell of SNU-C, and gastric cancer cell of
W®Ebg7018395 t he mi ni num of 15 tinmes to the maxi NRPOT/ER2095/002962

times or nore, conpared withylmatinib nesylate,

respectively. [460] Therefore, it is anticipated that

a new t herapeutic agent may be devel oped agai nst these

cancers as well as chronic or acute | eukem a. [461]

[462] Experiment 4 [463] In the present experinent,

t he|SKnbvl3 ory acti vi (0.2 of Irratim b rresyl at €2.390

A [ =N A

1 |l At 1 and + ha A ~f y2
Cl spratthi—_anRta—tne—C€oRpounRa—otr—=oxX Elc S—nere

det ¥¥Pned agai nst thé-@Powt h of Sh#tomm, oral|2.230

epi fRgljal cancer cell,,Qvarian cj rcelT, Tl4ng,
cancer  cell gastric "ancer cel l e test wasl ™

[465;)6( rf o%%&h l?ecs%&{ﬂ (Hatfo9e ﬁ"!ﬂﬁe 3 atH@c &%ﬁ&i gx le 8 accordmg to the

eri nment us obt ai ned ues
r epP’é‘%“é‘ﬁ fnygntiog SP%edfl&PF(B’\‘Rﬁi ﬁ%}“’*l‘é Bgaén% Safcﬁ?é‘ﬁ‘]"f f’%ﬂﬁ?‘@a 180 and oral
A[ 46fiheid camar & of &) by marhidambaeve’ diaklrespdgtivelyethan Imatinib

conpaung.. %ﬁ%\a@ﬁ?' st anea’dl & 1%93N8 t %@ar%%ﬁ&%} cell of SK-OV-03

i nvention s rove acti vi (g gal nst al CO
Sar &¥hiEne 9ggeraal oop 1*9 eproreiinl 7k i ot Liges, resgqctl}@v thap
nor anithénmdsylatdl 04 tine, respectively, than Imatinib

syl LSt ri !
o) B e A 20010 AR UG o b S s
of ABUlgr aghyityrpgagnst paippmaref Sagcpmas] 88 apg grakepithelial cancer cell of KB,
I es pRTipr@lell activiigRgdinfm ighdtiidcaies Yt iabeSNUAGE] mdrd tHah & times.
[46@2”13‘3% %t%r eﬁlse%l'u%%gn a%‘ng\% fﬁé%a"l%%du% aéén*%?n C%”ggvge 0%8 against
Sar %quegx)asamil a5 ICRtonEsSir apK leaken@ancer cell of KB,
[46@nd i nproved activity against gastric cancer cell of
[469§NU-I erhan 8 tines. [467] Therefore, it is
nti m%‘?&rﬂ—?—éat a new t her apeutl c agent may be
[470evel dypomn A¢ORENg teyeats as chronic or

[47@@Cut e{%@‘ﬁéﬂl@as c{a§1ﬁgﬂhe Ee‘&@ %hnSbfﬁ@ﬁé D@w[e§7i5b~28 % male) were
aratl ve CO | I

oG RS TE O PELT B el | B AR, LAl
( SptrateeryBapiuby; di2bge280g§mmraiae )ntmémced o thenderia the carotid
_?_ E :?}ﬁé} & 2h BjubVlaPRI, QQ(?HIQ}VB 3t t§%7@ Bé@il (AL:I%? tgieeir?@erailolg tHerrats were
A NG EN L S A U R
and3jugulan, @i h), 1anmhd @ dmrs diwin the carbigd reeck Thékdraples flaeHPLC
0 pe 51%}5%%6&; Bl%%z(r@& wsifeh€ c&lﬁ%ﬂeg @10f09 ElCC%ﬁil‘l[%éértﬁe i%ﬂgwh'l% %ijocedure

for the test was col | ect ed
2, 9nawerg analyzsd “ﬂderﬁlesfou‘é“n%“’nshtlofé 12, and 24 hours
[47flrom the carotid artery. The sanples for HPLC anal ysis

re | ood according to
[47# %{L@Eﬁgop&gge d%‘k:mi;ﬁbt%?% agrzal yzed under tghe

r
[474|=] o| | quq& vtaéﬁ%}f tcg) hy an amount of 0.8U at cach prearranged time and centrifuged

at 15,000 rpm for 7 minutes to separate 300U of plasma. In order to remove proteins,
MeOH was added in an amount of 600L, twice as much as the amount of plasma, and
the mixture was shaken for 30 minutes. The mixture was centrifuged again at 15,000

rpm for 5 minutes to give protein free supernatant, which was then analyzed by HPLC.

[475]
[476] HPLC analysis conditions of Example 5
[477] Flow rate: 1.0 U/min, UV detection at 267 nm

[478] Column: 4.6 x 150 mm, 5C18-AR-II, COSMOSIL
[479] Eluent: Mixture of ion pair sample (4200) and MeOH (5800)



[472] [473] Preparation of the sanples for

anal ysis [474]

In order to renove proteins,

anmount of 600D,

and the m xture was shaken for 30 m nutes.

HPLC

Bl ood was col |l ected by an anount of
w@2@Doa322ach prearranged time and centri f ugedP@Er/KR2005/002962
15,000 rpmfor 7 mnutes to geparate 300D of plasma.

MeOH was added in an

twi ce as rruch as the anount of plasma,

The m xture

was centrifuged again at 15,000 rpmfor 5 mnutes to
[48@i ve pmgtagisampleerSselpleonatcantonicvidohswassolyérein S@hadfpzaet. The

by }ﬂi@}n hdod “[aéz(%llsté&%%
267“’th9% '%gjlmﬁiol

[481IGOSMOS| |_ [ 479] El uent:

Pﬁﬁ@luylﬁﬁ ﬁh(ﬁﬁtﬁgfc ahi‘ar&ﬁd Qﬁuted with water
FI ow rat e: UV detection at
um: 4.6 x 150 mm 5C18 AR- 11,

M xture of ion pair san‘pl e

420D air sanple: 7.5g of
[482& )I{%s@a msggéﬁ \[I?g.ggil slgcg) \F;ed in ggOD of vvgter

[4831}he rE@mrmenwﬁ{@efldﬂ‘édﬁ}&%ﬂ%@f&@r@a to pH 2.5 using
[484hos photinm: a6ild. arkd0 dinh, WapckIMpak Phe@tl €1G 120 | OO0D
ol u é 1057 VY I.bions of
[48%( nﬁlue% ?&%ﬁléﬁ%&/ﬁ%ﬁ% éﬁﬁ%kéq@a&ﬁj%u&gget ection at
471 nm [484] Colum: 4.6 LD. x 250 mm Capcell Pak
[487|-']’henyWHdﬁllﬁ5hI{ﬂ4&5§y1£é aeinthe C(ﬁﬁlﬁmﬁﬁﬁ dfrHxh@ples § a2@B Feremid

aci 9111111 el)é@hg; or%llzé the V\%ét)ﬂ rz[ é’ 1% a]rd %Uf 18&3@%?%5%& VQlly it was

nmpoun

m n P@tﬁéme@bqo%@ HﬂLéH anﬁ]dSlﬁ H@t {uviax émmmgmu blpod cgegsagetion and AUC
100 @éadighder (8BS a@cé dMBhd/blobd cdf@&ltﬁﬁ&f)ldf f@@oﬁpoﬁﬂae)f HRbGple 5

Z&a:l ragguthlat 4 ﬁS (tlrnes respe?tlvag/ as IrBJ]cg a5 h%:)sz)eﬁ(%:felg t)mlﬁmes late. In
of Adtiaie PGS ﬁ@lf@me@nﬁpﬂlf@ aalyeis fod Gmay apd APS ey ®mpound

ti fTBﬁExarrrﬁﬁepg Gledc\aBbit 1855tiMIRkGId 3Fintdd Q@@eéﬁvelmtnh&h Bs those of

el @i priiREels. Spriat G R Bt G it TS (i Girsach he

8 V\elra@nabobipocncc@cmmegn)aﬁma)s(maxnmsm braed gerreityation), asd AUC
MUC yr@SundBas€cile diBhd-Robd E@l@éﬁt@h@ﬁ) dRIRe AbBYas calculatﬁd under

pharrmclg etic re Tmax (tinme to reach
max [FARFAP r@ﬁ&“ﬁ&ﬁ@‘é%ﬂl‘i\? " Cmax (maxi mum bl ood
[48%oncefitbladi on), and AUC (ar ea under the curve of
t i ne=btood—congentration atdrthe—AUC—was—c@alcutated
under trapezoi dirpagpgd f(@éfélter abl Examaled (Pt e| Exymple 84890/,
Tabje 5 [489] Aeoshiowohn the ghoye Tabl e 5, pabyhough
t hel-eeonrecent+atton—of—admntstration——of EAanp es—5—and
8 i gm#dhdane gs3that of |matifile mesylate, j1£ was
| defpt | L1 eg that,therr R.27 41
AUC 26.461 114.47 61.33
[489] As shown in the above Table 5, although the concentration of administration of

Examples 5 and 8 is the same as that of Imatinib mesylate, it was identified that their
pharmacokinetic parameters of Tmax, Cmax, and AUC are higher than those of
Imatinib mesylate (Table 5 and Figure 1). On the basis of these results, it may be
concluded that the compounds of Examples 5 and 8 exhibit the same effect as Imatinib
mesylate when they are clinically applied at about half lower daily dosage than that of
Imatinib mesylate. Therefore, the compound of the present invention has a superior
therapeutic effect and various advantages in cost, etc., and also can be formulated into
an oral dosage form (tablet or capsule) or an injection form when industrially man-
ufactured.



phar macoki netic paranmeters of Tmax, Cmax, and AUC are
hi gher than those of Imatinib nesylate (Table 5 and
wo@anes3tj. On the basis of these results, it PEWKRR005/002962
concl uded that the conpounds;;of Exanples 5 and 8
exhibit the sane effect as Inatlnlb nmesyl at e when they
are clinically applied at about half |ower daily
dosage than that of Imatinib nesylate. Therefore, the
compound of the present invention has a superior
[49Glher apeutic ef fect and vari ous advantages in cost,
4o@tc. . BheiAtRe can be formulated into an oral dosage
forn1(T55T§F76r capsul e) or_ an, |nject|on form when
(4931 ndus tAsuigpLicibplestis puge (brabadmigisiraiond 11 Experi nent 6
[4931492] In%rdér&o tietxnrmn& the h@sd tokititpoLee canpdund of the present invention

adm, AL St @{;ﬁl{?ﬂ)gd &S0 Adgmf?l%g%rd hRc fRie L i&g) WBE rak f@r 16

tOXICIty (0] conp he present ention
t he %ﬁﬁlﬂ%&oqpscoa%tt T’ 101arsAng 18 feppl esmTE% 1r(st grup is the control
24~26y) ank0.8%fsasiumctaftokyéhyiedidose@¥M@rvan pdabiisdirad ger oral to

of

o R R Sy DL S o
hsinagxapwy B@,ge gt agptertoxigl thtdp@E&kl tesrg@up After the

co n'@dﬁiﬂﬁ[i&atﬂfn E&ﬂé@b@ﬁhtﬁ)naﬁﬂh8 eI veer® 6lﬁ|ef(ﬂvyd sy gt @ @dight
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t ox. @hagtgg %??al?of m%asglgg r(%{ {fﬁg éats &LS/O up t%# My 9§)ﬁ§§m A s%aﬁy rth% mice

ad nWﬁTesSPPJaTtPCbW an@pfoR$CIAIOTdEd tﬂﬁmm@w@aﬁget pletheringasnalgreans.

obs DﬁMﬁ‘chE @Encﬂd‘lofd)@ye&va@lﬂﬂ mﬁh@hbn&bﬁn@@omoakﬁ&lﬁc autopsy result

wa% ngf:rv Also the&})sof,\é gv%ygh% of Ehe%estt glioups (%‘0 not fhovxy any; c?lange with

t he
or detﬂu&tl@alé;garﬁcmceoﬁ@n ge@pmd wrﬂé ther@p@trcri sroucr @aﬂi@r since no mouse

Dur tiieg dtufi€; e tekQsbriod, 19@%0)4&&1‘1@@%21“&@:’ &)Hﬁlburﬁﬁ BPEﬁﬁhples 5and 8

res onse. n eci.fic aut resyl t.was obs
BRI B R £t RGBS ot s iR e
any thhramgenqmctnhg dhosetal $xpwples §perhd fre saln oethphspactod ppag @dicity.
[4oMi th the control group. Further, since no nouse died
49§Aur|ngthetest \ |t was confirmed that the
(493 o np o HESBRICIR .S BLAHUBHRGY LD of 2, 000my/ kg or
[49GTor e. In‘ﬁhlssesmlaﬂmutehafncltymf tkmmqumonnﬁsofahe priagenpinesiot when the

I nvenhhRAd tsﬂﬁdré{@h&gly%%ﬁst%d %@H&&%ﬁneﬁ o%%’t §D61ia$ ﬁ)@i?mg)
in th ect . of acute toxicit

e as
t ox PBf EEP“E sQpsisis Pl gpalgsgng P ey i8¢ ?%fl #'GHY ls[tﬁqa‘éﬂ“trf’]rﬁro‘lp and
t hi 8.57eCMC wisan@oab@styodindiitigredfo thiserapnPloeurvchpofindshoé Examples
Presenig W%%}anﬁla&eh e, &&%b%fﬂdodosz b(ﬁﬁrﬁg’a‘k/% @é%iféétﬁéely to

adm n| st er ed determ. ned on_rat
10g§’a°h@§égr@% uﬁ:fteé S adaynistgfion, CHﬁ’P%‘sCO%(HHO@ of givenies Wel‘PH’@SCW"d
fir&ir 1gKaysmnt svetghecleiogd wad algroessuraddOhE UsGME ofies test, 14" day

i nt ﬁ@}ﬁetgésjét%# X@g%% éﬁlgécg% JE% Elﬂbésygﬁ 8#191’ to-Eggmme chan‘ges of the

conpoun ora m ni ste
in Higed @g?ém%fDuimeﬁ@ pedodpiprhsgrryiony redthercabneiE)a) respagse nor
eac bpet iz tau@pousul Al dsaibsdritel. Atka] the E(deatfélgns oftth¢ ®RktG@bups do not

con QLOR&! Qﬁsch&)r{egetwt]&l 'E%uﬁt‘?caY‘ﬁgﬁﬁQJ%g@ &ﬁjg;n afegi%{ﬂlj){é c@]ﬂgl group.

t he pIgher, s1n_|_:q nggypuse died during the test period, it was confirmed that the

compounds of Examples 5 and 8 have LD50 of 2,000mg/kg or more. This means that
the compounds of the present invention including those of Examples 5 and § are safe
in the aspect of acute toxicity.



fromthe start, the rat were subjected to an autopsy
in order to exam ne changes of the internal organs.

woeooro3ehe period of observation, neither abnPCTER2005/002962

(1]

(2]

response nor specific autopsy result was observed.

Al so, the body weights of the test groups do not show
any change with statistical significance when conpared
with the control group. Further, since no nouse died
during the test period, it was confirmed that the
compounds of Exanples 5 g{qpni@ve LD of 2,000nmy/ kg or
nore. This nmeans that the conpounds of the present

i nvent i Bphemd2uygiringdindrasmedfriExiaappescBedncdhs falowirgabenula
in the ?§pect of acute toxicity.Cainms [1]

N- phenyl - 2- pyri m di ne-am ne derivative represented by
the followng forgula (1): (D and its salt, in which R
represent g _opyional | g_substituted thiazole, imdazole,
pyrazinqéoq pyri e fmherein the substituent i s

am no gr NQr war,_al kyl); R, R and R each

i ndepende tI§2reores§ﬁt hydr ogen, hal ogen, | ower al kyl
or 2 3 6 Rower aReoxy; R aanndd R each independently
represe@i hydr ogen, hal ogen, |ower alkyl or lower 4 5
ai | | kkooxxyy;; oorr R or R each rrepresents a radica
havi ng adatsfsglk.liowhish fornula (2): 4 5 (2) wherein R

r epr eseRtreprb QR ro&ﬁéﬂany s@stituoRkiaRIK Yihid8adRs i fabih€8r pridthe

l1to3 | oge .epresents aliphatic ing 5to 10

car bon Bisig: s LEPLIRARLS sy PR FuhBY, o

sat ur at BdRoandih sathumdeisddantin opyekitdydmgdérs hloga loicr algyl or
tri-cycller diggliycal optionally conbined with a benzene
ring(s), each o f i C as 1 to 3 hetero atqns

el Sct o, A Ben e R BE R e, TesgRomehegfydr over
and sul dlkexy; or represents piperazinyl or

honopi pRraR BYh r@@’@s‘%nt@ afradiil ﬁafililg the %ﬂﬁ%ﬂgtﬂdfn%Qa By
| ower alkyl's provided that R represents a radica

o f

formula (2), ¢gR, R, R, and R are hydrogen, or
one or twg H , R, R, and R each independently
represent hal ogeft, | ower al kyl or |ower al koxy; or
Rz
(2)

wherein R7 represents lower alkyl or lower alkyl substituted with 1 to 3 halogen,
R8 represents aliphatic having 5 to 10 carbon atoms, or represents 5 to 7
membered saturated or unsaturated monocyclic radical, or bi- or tri-cyclic radical
optionally combined with a benzene ring(s), each of which has 1 to 3 hetero
atoms selected from a group consisting of nitrogen, oxygen and sulfur, or
represents piperazinyl or homopiperazinyl each of which is substituted by lower
alkyl;

provided that R4 represents a radical of formula (2), then Rz’ R3, Rs’ and R6 are
hydrogen, or one or two of Rz, R3, RS, and R6 each independently represent
halogen, lower alkyl or lower alkoxy; or

provided that R5 represents a radical of formula (2), then one or two of Rz, R3, R4,
and R6 each independently represent halogen, lower alkyl or lower alkoxy.

The compound of claim 1 wherein

R1 represents pyrazine, 2-methylpyrazine or thiazole;

R4 or R5 represents a radical having the following formula (2):



provided that R represents a radical o f fornula (2),
then one or twoof R, R, R, 52 3 4 and R each

w0 paepessaent | y represent hal ogen, |ower al kyl PCT/K&aS/002962

(3]

(4]

al koxy. 6 [2] The conpound o;f claim1l wherein R
represents pyrazine, 2-nethy pyra2|ne or thiazole; R
or Rrepresents a radical having the follow ng fornul a
(2):(2) wherein R represents trifluoronethyl or
methyl, R represents 2-nethylim dazol e,

4- nethyI|n1dazoIeﬁ provided that R represents a

radi cal of fiormaia (2), then all of R, R, R, and R
are hydrogeh; one or two of R, R, R, and R each
i ndependently represent 2 3 5 6 fluoro, nethyl or

nmet hoxy; or provided that R represents a radical of
formul a2f2), then one or two of R, R, R, 52 3 4

and R e@@i} ?@%ﬁﬁ&gﬂ‘ ﬂﬁog%’e fy? ?P&etﬁgluﬁr Rygrelln EJW' or

met hox erein the
conpoun rqe midazole 4 rnethyhrmdazole

4- et hylbmwdécﬁﬂqém rfB[SrBséh(ls Air§tAZa0 bf fornthlh (D; thed Il OR QﬁetRh,yand R

l_ thSmr/! e Hd geélt er o%fe]%% to %enz R d and R cach 1ndependently represent

4- nethyﬂuww[mﬂ%ﬂimﬁﬁﬁnyﬁ*dazol-I-yI) 5-trifluoromethy
- pheny tbvided that F0 |r@1¥r@den@ a radical of forrnula (2), then one or two of R R R,

- 2-
Ay %ﬁnwwf BB TR B RER TS ametpyt gty o o1 -y
rimdi nTlg.c;om@npm:b)f.c@emzl cg_ﬂ]vd@rem the compound is

|4 mﬁt hyA:L -ty BNCA-(aRk iyl S8 2 115 tthorerdethiyf-bé@ ) @Bt Aiazol-2
-p eny

2yl y}mr&%ﬁlvﬁ% P B Ean de:
2 et hyd-mellyBN((2- (ﬁmndnlwlmndadalz by IH5-illyorSime iy T pheoy kbidetiiazol-2

| - phenyJ 1 y?’rlrflﬂlupy ﬁiﬁhl‘ﬂ)‘) benzamide;
2-yl - |n1d

o PG tﬁféﬁ‘ e B D S I 2o oy oty bene
| - phenydhid8- [ 4- ( 3- net hy
| pyr azi l‘n%thX/l N@Xﬁ'n‘[@ﬂ?hﬂn&z}ﬁ ??l)—%g&ﬁlg%ﬁé{ﬁ[ypﬁ nyl]- 3_(t4WraZin_

4- et hy | i mdazo trif
| - pheny@ },/1 @gr[nﬁldl(ns'l ﬁ]éw) -benzamide;
| pyr azi $rmthyl-N-[ByRinmatigilinyi@azgl- &egi) rdef- if loenomathy dphenyl]-3-(4-pyrazin-
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Ipyrazin-2-yl)-pyrimidin-2-ylamino]-benzamide;
4-methyl-N-[3-(2-methylimidazol-1-yl)-5-trifluoromethyl-phenyl]-3-[4-(3-methy
Ipyrazin-2-yl)-pyrimidin-2-ylamino]-benzamide;
N-[3-(4-methylimidazol-1-yl)-5-trifluoromethyl-phenyl]-4-(4-pyridin-3-yl-pyrim
idin-2-ylamino)-benzamide 2 hydrochloride; or
N-[3-(4-methylimidazol-1-yl)-5-trifluoromethyl-phenyl]-4-(4-thiazol-2-yl-pyrimi
din-2-ylamino)-benzamide 2 hydrochloride.

A process for preparing the compound of formula (1) as defined in claim 1,
which comprises reacting a compound represented by the following formula (4a)
or (4b):
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conmpound of forrmula (1) as fined in claim1l, which
conprises reacting a conpound represented by the
followng fornmula (4a) or (4b):(4a) (4b) wherein Rto
R are as defined in daiml, with a conpound
represented by the followng fornmula (5): (5) wherein
Rto Rare as defgped in Caim1l, to produce a
conpound gpprﬁse ed:g S by the following fornmula (1a)
or (Ib):”(rﬁf erein Rto R are as defined in
Caimil.'xl B hacwaceuti cal conposition
conprising anzeffectilve anount of the conpound of
formula () or its s&t as defined in any one of

cl ai ms é_to 3 as an activeingredient together with
phar mac ﬁ}ically acceptable inert carriers. [6] The
phar maceuti cal cggp

conposi tign E§ used
gastric aﬁp’r

gsition of aimb5, wherein the

or the treatnent of |ung cancer,
ongrancer, pancreatic cancer,
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acut e Ieu enRa, Wendtol ogi ¢ mal i gnancy,
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of clait5 or 6 which is used as an oral preparation.
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need of HsmIC r

ggt nent i ngest an anmount of the

conmpound of mula (1) or its salt as defined in any

one of claing 1 to 3 effective to provide such

treatnment. [RO] The method of claim9 for treating
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cancer, hepatona prostatic cancer, br east cancer,
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wherein R1 to R8 are as defined in Claim 1.

A pharmaceutical composition comprising an effective amount of the compound
of formula (1) or its salt as defined in any one of claims 1 to 3 as an active
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ingredient together with pharmaceutically acceptable inert carriers.

The pharmaceutical composition of Claim 5, wherein the composition is used for
the treatment of lung cancer, gastric cancer, colon cancer, pancreatic cancer,
hepatoma, prostatic cancer, breast cancer, chronic or acute leukemia,
hematologic malignancy, encephalophyma, bladder cancer, rectal cancer,
cervical cancer, and/or lymphoma.

The composition of claim 5 or 6 which is used as an oral preparation.

The composition of claim 5 or 6 which is used as an injection.

A method for treating cancer of warm-blooded animals, which comprises having
a host in need of such treatment ingest an amount of the compound of formula
(1) or its salt as defined in any one of claims 1 to 3 effective to provide such
treatment.

The method of claim 9 for treating lung cancer, gastric cancer, colon cancer,
pancreatic cancer, hepatoma, prostatic cancer, breast cancer, chronic or acute
leukemia, hematologic malignancy, encephalophyma, bladder cancer, rectal

cancer cervical cancer and/or lymphoma.



