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1 DESCRIPTION Invention Title

N- PHENYL- 2- PYRI M DI NE- AM NE DERI VATI VES AND PROCESS
FOR THE PREPARATI ON THEREOF Technical Field <t> The
present invention relates to a

N- phenyl - 2- pyri m di ne-am ne jderivative represented by
the followwing formula (1): NR6  NNR5 R R3 <3> and
its salt, in which <4> Rl represents optionally
substituted thiazole, imdazole or pyrazine (wherein
the substituent is am no group or |ower alkyl); <s>
R2, R3 and R6 each i ndepedepIHINOx¥ epr esent hydr ogen,
hal ogen, |ower alkyl or |ower alkoxy; <6> R and R5
lewwh 1pmdependent | y represent hydrogen and k and R5 are

hot T—ﬁi@ﬂ}‘i—tﬁﬁﬁﬁgﬁ%ﬁ%ﬁmgmiivmvﬁg >vb TeroaRSh ROR G®E HPREPARATION

repPesen Sara aving the followng fornmula (2):
THRROOH ~I- N~ ~ -0 R <s> <9> wherein R7 represents
| ower al kyl or |ower alkyl substituted with 1 to 3

Tealrogeh FiRbd represents aliphatic having 5 to 10 carbon

at ORE, Of.LERr eSenLs (o0Ptiaadd v isubst i f4phedl, 152t@rimidine-amine
menber ed saturated or unsaturated nonocyclic radica

der( whigvei rept beers abdti theehol losingoheimudr Ky) . or hi- or
tri-cyclic

”\E\fﬁs
N 7 7 R
Ry R

and its salt, in which
R, represents optionally substituted thiazoie, imidazole or pyrazine

(wherein the substituent is amino group or lower alkyl}:

R,, Ry and Rs each independently represent hydrogen, halogen, lower

alkyl or lower alkoxy:
R, and R; each independently represent hydrogen and Rs and Rs are not

simultaneously hvdrogen: or
Ry and Rs each represents a radical having the following formula (2):

wherein R; represents lower alkyl or lower alky! substituted with 1 to
3 halogen, Re represents aliphatic having 5 to 10 carbon atoms, or represents

optionally substituted 5 to 7 membered saturated or unsaturated monocyclic
radical {(wherein the substituent is lower alkyl), or bi- or tri-cyclic
radical optionally combined with 2 benzene ring (s), each of which has 1 to 3
hetero atoms selected from a group conslisting of nitrogen, oxvgen and sulfur,

" H 3 3 LS 1 T r
or represents piperazinyl or homopiperazinyl each of which 1s subsiituted by



<i10>

<li>

<12>

<13>

<ld>

<l5>

radi cal optionally conbined wth a benzene ring (s),
each of which has to 3 hetero atons selected froma
group consi sting of nitrogen, oxygen and sul fur, or
represents piae.:azinyl or honDpl perazi nyl each of
which is substituted by 2 m?r aIkyI <10> provi ded
that R4 represents a rad|cal fornula (2) , then at
| east one of F2, R3, R5, and R6 each independently
represent hydrogen, hal ogen, |ower alkyl or |ower
al koxy; or <11> provided that R5 represents a radica
Qﬁwyogmyha (2), then at least one of R2, R3, R4, and
each i ndependent|ly represent hydrogen, hal ogen,
Iower pravikgd tdat | Rwetprabkidorya radposl fprr@si@nh . then at least one
invention also relates to a process for preparing the
cOrfpould Bf, frodndy aaCll) irangerdephlar megresentcaiydrogen, halogen, lower
conmposition conprising an effective anount of the
goypoaumdowd &troxut eor(1) or salt thereof as an active

i ngredi ent r with pharnaceutical.l ccept abl e
|ngrt Egpﬂpé %ggckgygﬁﬂﬁsﬁega e @ﬁéoégﬁ -gr Then at least one

ap c agenf for Chronic eIo enous ken1a
R, e Rowpna! Retseih DIHBRAR Y raaaeat TR g, helosen, lower

Pat ent Lai d-open Publication No. 1993-0021624 and
Wowean Paiteent Hoaivd- open Publication No. 2001-0021950),

has  the Siduct ut e Qf 511193@?0}’@153’5? a (EJ oc\@?% N pr)eparmg the

the amde type radical oft ornu
d¢apsutust ¢kt uf@man (he poditi @hamfacm,lcﬁm ICSIHHIBUthdn comprising an
WS _res

‘iaﬂgffalﬁfguwcgﬁ%?%le ge@r%@)&g{ agnfoirﬁvglasgﬁ)d O§e\§%£ angereo? as an active

Mg?@(ﬁl%ﬁ? doRet et maewf? HELAG AN OCRSSpL D e irdrt Nulr Gid,
(4 - <14> <15> That is, since Imatinib nesylate

hﬁ@déﬁhwghﬁhygroscoplc property it may be easily
det ' )
€ e“f a%;héeg]gtfrr%&%t g{lcl%r ghxtrﬂlg g@%@@gnous Leukemia {CML,

nolstu onpoun

tree@mystzabtzlz:ziedmémm@ ane@\refcl cKmJane?dtent Laid~open Publication No,
1893-0021624 and Korean Patent Laid-open Publication No. 2001-0021850), has
the structure of the above formula (1) wherein the amide type radical of the

beiow formula (3) (n=0) is substituted at the position of R-, R: 1s methyl,
and R¢ is methylpiperazine, and so shows restrictive therapeutic effect, low

stability, ané several problems in its manufacturing process:

~

~C— )—CHz == X Ry

That is, since Imatinib mesylate has a high hygroscopic property, it
may be easily deteriorated under the influence of the ambient molsture.
Therefore, this compound should bhe recrystallized from a specific solvent
such as methanol in order o maintain a specific crystal form, and shouild be
used soon after its preparation. Further, this compound exhibits a
therapeutic eifect only on the CML and little effect on the other sites,
differently from other anti cancer agents. It 1s synthesized in the order

that 4-chloromethyibenzoic acid is combined first with N-methylpiperazine,



<16>

<17>

<18>

<19>

<20>

<2]>

<24>

such as nethanol in order to maintain a specific
crystal form and should. be wused soon after its
preparation. Further, this conpound exhibits a

t herapeutic effect only on the CM. and little effect
on the other sites, differentBy fromother anti

cancer agents. It is synthesized in the order that

4- chl oronet hyi benzoic acid is conbined first ti,,with
N- et hyl pi perazine, 3 chlorination is carried out
using thionyl chloride, and the resulting side noiety

tﬁlo@@ﬁﬂ%aﬁd W LB Lhe PBSLEG nST FMGhYPT oh ) WARIE an& h@icU$8sulting side
of thionyl chloride causes many probl ens such as

Bereéy at § opordfinedxvdhgdde explcositorrture eddwrpoh gfe use of thionyl
%ﬁﬁ§§&§er%%% z?gtéfdf%&g'ﬁﬁhaggywaypgpﬁ&a%¥l%ﬁ%c gﬁd explosion,

nte dversel y af tota

ofduthinc anfpound: i ¢ selagur etc Tectat ciahil Briohl ei:lne<]sﬁ?b111ty of the
Thus, fhe present |nventors have extensively and

I HEER o @dgff"@&iéoﬁ fFact .tw&hsv@ttaﬁéﬂs} Miehts 8" ed
abovg;oAs. a result, the inventors have identified

t hat the novel conpound of formula (1) as defined

abieveniex hifbb kem superior effect, and then conpl et ed

the p ol uti n <l7>

Ther e#gsin %elz %\égg%ﬁg%\fen b?vgsg,h ENS NG m%mtengwely studied to

piRvrderd NrBhRmKl -as2-stBydd er@V@e amd n@ degiiwat itve Odventors have
the followwng fornula (1): R6 HNRS R <18>

2 RL
Fient i Kedsthandthia soell commonniveitc Forapte ® repebiwAt gove exhidits a

H)&al % C§Ubasrtdl { tnegon{phé%oh?e é'geg"ﬁlzﬁllv@nﬁ iRyr azi ne
erei i tie’ stbs uen F's amno group or [ ower
ankyhﬁcaaﬁhlﬂﬁonRS and R6 each |ndependently repr esent

hydr ogen, halogen | ower. al k | ower,

% Xiprsfde a Wophenyl-
R4 and R {ekchzi HHERNdEntIcyP eéﬁ%é&h%ﬂtﬁﬁar@gé 'prgifle a N-pheny
R4 nahth R 0AL &1 ROHer ivative of the following formula (1):

¥ 56
N_ N Rs
=
4D
S Rz ,/ R4
Ry Rj
and its salt, in which

Ry represents optionzally substituted thiazole, imidazole, pyrazine

(wherein the substituent is amino group or lower alkyl):
R,, Ry and Rg each independently represent hydrogen, halogen, lower
alkyi or lower alkoxy:
Ry and R: ecach independently represent hydrogen, and R, and R; are not
simultaneously hydrogen; or

R, and Rs each represents a radical having the following formula (2):

Rg

O s

)

7



<25>

<26>

<27>

<30>

<31»

si mul t aneously hydrogen; or <23> Ra and R, each
represents a radical having the followng fornula (2):
i RS LEI <24> ~'7 4 <25> wherein R7 represents | ower
al kyl or lower alkyl substituted with 1 to 3 hal ogen,
Rg represents aliphatic havings5 to 10 carbon atons,
or represents optionally substituted 5 to 7 nenbered
saturated or unsaturated nonocyclic radical (wherein
the substituent is lower alkyl), or bi- or tri-cyclic
radi cal optionally conbined with a benzene ring (s),

each ofewhiah hagededi@ Bowchehli® & ofBerselegt edbdtiomed with 1 to
group conS|st|ng of nitrogen, oxygen and sul fur, or

3%@( ants, Pé;ﬁ%%éﬁz'sn){!lp%tﬁoﬁﬁﬂ'n er agi nylcaegeh a@ﬂﬁms or represents
I's substituted by |ower alkyl; <26> prOV|ded

#ﬂa&%ﬁf‘%r %5??%%3% E%OW %?elmg&fedf Qﬁm%la@et{ 2 dbBeNrated monocyclic

eas each 1 ndependent!|y
xreﬁp)mlsemhehayldfogmw subat Digen, [fowémveralalkwl)or drower or tri-cyclic

al koxy; or <27> pr.ovi R5 re resents a.ra
5 poll ot g by, b Prnedoriibacvetmat Tnens) - rgtttedl i bas 1 1o 2

ﬂ%ﬁe?@%@od@‘égp&ﬂgﬁnfﬂo}ﬁ 5%6%%@531@!%@9@%1th@é@geﬁxygen and sulfur,
[ower alkyl or |ower al <28> <29> It is anoth

qauwp@rseeemtfs pheeprzésentr| hm@mnemzrtnﬁ Pl b viph ol@e§§b8tituted by
§ngfarlng the conpound of fornula (1), <30> <31>
(Wef 'urt her purpose of the present invention to

provi geyvadehak Mag etpr 6@dnt s anpesicai ot formtlhe(2), then at least one
treatment of cancer in warmblooded animals, such as

dfUIRG, CANCRY,, 28ASRS kEciC all’m@@gfe.ndézﬁﬂi@n reareett, hydncgeaat heiogen, lower
cancer, hepatona prostatic cancer, breast cancer,

ghyquc(gkrag@bgyj%@kenla henatologlc nallgnancy,
encephalophyna bl adder cancer, rectal cancer

cervi palvigehdart Royimpherarrs et ¢adiomhi oh feiie Gols Hipn at least one

ef fective anpbunt of the
of Ry, Rs, Rs. and Rg each independently represent hydrogen, halogen, lower

alkyl or lower alkoxy.

It is another purpose of the present inmvention to provide a process for

preparing the compound of formula (1),

It is a further purpose of the present invention to provide a
pharmaceutical composition for the treatment of cancer 1n warm-blooded
animals, such as 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, lymphoma, etc., which comprises an effective amount of the
compound of formula (1) or salt thereof as an active ingredient together with

pharmacentically accentshble inert carriers.

[t is a further purpose of the present invention to provide a method of

treating cancer in warm-hlocded animals, such as {ung cancer. gastric cancer,



<34>

<35>

<30

<37>

<38

<39>

conmpound of formula (1) or salt thereof as an active

i ngredi ent together with pharnmaceutically acceptable
inert carriers. <32> <33> It is a further purpose of
the present invention to provide a nethod of treating
cancer- in warm bl ooded ani mals, such as |ung cancer,
gastric cancer, 5 colon cancer, pancreatic cancer,
hepat oma, prostatic cancer, breast cancer, chronic or
acute | eukem a, henatol ogi c mal i gnancy,

encephal ophyma, bl adder cancer, rectal cancer,

db@BN'éé%ke@f“b%ﬁéreétY@THH%G@h, ﬁéﬁatommblﬁlbstalﬁprb&nﬂﬁr breast cancer,
havi ng a host in need of such treatnent ingest

n
couint 0of achiee clowhouitd bETaipbEGl B[ ENARTY | " cacedpiontyma, bladder
defi ned I eff ctive ro ch

et rﬁpta 3§§ﬂa§ér goLLYe L0 Proy omdChletc, " ggch compr i ses

t'fié present ihvention W

1eXPhian@gst Mnnssl @et aich. trdResarti phdesn of doewi ngs the compound of
<35> Figure 1 shows the har coki netic.data of the :
f@éﬂ’ﬁ@ur{g 6f Bangilésas %%ﬁae ﬂﬁaﬁlnb‘? efgé"e 8 provide suca
fresent invention conpared Mﬁth a standard drug of
natlnlb nesyl ate. .Best Mdde <36> In the above
def| nBe liownst Heopr dshet subetti oueht s befexplained in more detail,
|n1d|ne am ne derivative of formula

h
(?gsggﬁh“¥%$ DIAgiWeP al kyl " used alone or in a

CONMPOg|d@et BruiWM tiheObhehadoR I i prefter ebltyte nempsunds of Examples 5
stralght chain or branched , and saturated al.iphatic dard d ¢
mdﬁoemdmgratm GiE PREPERg ‘DVER I6NCEIBBRCRL T dugipndard drug o

h hy n- propyl, isopropyl, n-butyl,
ﬁ@%b iﬁﬁyégg butyl t-butyl, pentyl, i soanyl ,

ngsﬁxmbmaetc but does not Iimted thereto The term

"aliphatic" rad| means .al kenyl I el m A e
The t &t €| FHAEF dfﬁa%k%wms $Bed e sheToreme 87 %El qyepyrimidine
4854 Wi tﬁ@@%r t -l Pr el erapl Ver'ﬂﬂsl(&eterralaghtl-” ebed lone or in a
of branc and saturated aliphatic hydrocarbon

quadicak hevi WOt athied tarms biefetabnE BOR A atgbHgkyin or branched

@gggx%’fé%ﬁm'ﬂ??%ﬁ&yw%g a?gi)zﬁ/,raﬁsgagéﬁ in '139(2% 08%1¥bon atoms such
At GethyhUtethdoes-Bpdpyli, Mgt ernetotyl, 1sobutyi sec- butyk t-butyl,

pentyl, isoamyl, n-hexyl, etc., but does not limited thereto. The term
"aliphatic" radical means alkenyl, alkynyl or alkyl. The term "lower alkoxy"
used alone or in a composite term with other terms preferably has siraight-
chain or branched and saturated aliphatic hydrocarbon radical having 1 to &
carbon atoms such as methoxy, ethoxy, n-propoxy, 1sopropoxy, n-butoxy,
iscbutoxy, sec—butoxy, t-butcxy, pentoxy, isopentoxy, n-hexoxy, etc., but

doeg not limited thereto.

Preferable compounds zmong the compound of formula (1} include those
wherein

R, represents pyrazine, 2-methylpyrazine or thiazcle:



<41

<42>

<43>

<44>

<d45>

<46>

<d7>

<48>

<49

<5{>

<37> <38> Preferable conmpounds anong the conpound of
formula (1) include those wherein <39> Rirepresents
pyrazi ne, 2-methyl pyrazine or thiazole. 6 <40> Rdor
R5 represents a radical having the follow ng fornula
(2): R8 11 N 1z' <41> R7 <423 wherein R7 represents
trifluoronethyl or nethyl, R8 represents 2-

met hyl i m dazol e, 4-nethylim dazol e, <43> provided that
R4 represents a radical of formula (2), then at | east
one of R2, R3, R5, and R6 each independently

repregent phydpogens; s bl Heries: mebiyl tlor fomethaxyYormria (2):
<44> provided that R5 represents a radical of fornula

(2), then at |least one of R2, R3, R4, and R6 each

i ndependent | epresent hydrogen, fluoro, nethyl or
nmet bo*¢rN<4§ZEK46> In the aspect of inhibition of

protein kinasel particularly preferable conpounds

anong the conpdtind of formula (1) include those

wherein Rt epresent s pyrazine t hyl RAl ne or, -
t hi az%ﬁleé,elrﬁztm Ré?prﬁé?rﬁl% té’éikuorf“ﬁéﬁlélggng}e(nﬁﬁ/ rlépr sanpresents
hydrogen, R4 represents, a radical of formula (2), R7
W%gY%@%ﬁF@l?rﬁf @ﬁwgﬁﬁﬁﬁ?ﬂeor net hyl, and Rs

repr eéﬁdﬁﬁed?mﬁt Ry | et dazel &, r4dicaetdiykbmudazole. tied7at least one
<4%$> Further, the compound of forrmula (1) R

JERL ERENKS BYE ERéiéﬁ%%d}gﬁ&{%&{w&@ﬁé&@npmﬁ%g@é@ﬁl,uoP@, methy! or

represents nethyl, , R each 1 ndependently

e hydrogen, R5 represents a radical of fornmula
#%B&Séﬂ&iepresents trifluoronmethyl or nethyl, and R3
f epr esevi de thet Wy | fept eeenot & radicaetdlyIfpridazcl)e ihen at least one
particul arly preferable.
of Ry, Ry, Ry, and Rs each independently represent hydrogen, fluoro, methyl or

methoxy.

In the aspect of inhibition of protein kinase, particularly preferable

compounds among the compound of formula (1) include those wherein Ry
represents pyrazine, 2-methylipyrazine or thiazole, Rz, R, Rs, Rs each
independently represent hydrogen, Ry represents a radical of formula (2), R
represents trifluoromethy! or methyl, and Re represents 2-methylimidazoie, 4-

methylimidazole.

Further, the compound of formula (1) Rirepresgnts pyrazine, z-
methylpyrazine or thiazole, Ry represents methyl, Rs, R4, Rseach independent ly
represent hydrogen, Rs represents a radical of formula (2), R; represents
triflucromethyl  or othyl, and Ry represenis Z-methylimidazole, 4~

methylimidazole is particularly preferable.

The compound of formula (i) includes one or more basic groups or one or



<5i>

<52>

<53>

<S4

<55>

<49> <50> The conpound cf fornula (1) includes one or
nore basic groups or one or 7 nore basic radicals,
and so nmay forman acid addition salt with aliphatic
sul fonic acid (i.e., methanesul fonic acid,

et hanesul fonic acid), hydrochleric acid, sulfuric
aci d, phosphoric acid, trifluoroacetic acid, acetic
acid, propionic acid, glycolic acid, succinic acid,
mal eic acid, fumaric acid, <citric acid, tartaric
acid, oxalic acid, amno acid (i.e., lysine), benzoic

n%cfl dpasc'l%l 'rgéﬁ a?s aca'ng s@t ﬁay Waen sevRial adiasian %faq)up\&th aliphatic
he "conpound of fornula (1),

sﬁﬂrfnmnoao;do( i pzol wea‘,@mewdﬁ@rtncomc@m ¢t hapgryn gonichac d) hydrochlor ic

rmaceutical Iy acceptabl e salts ve, d,
God e ir i carit. “ERETDAIcRTr <P SRR, Y Crcetic ol
hebt&lict han ml?@(ﬁ‘lﬁ%“'afc@ﬂl CSL@:@hﬁth&ictld shaileéc tihs:y fumaric acid,
have better sol ubility in water and show g

@il or proit i tharfer iPkag bt oxa ks sc%zﬁmﬂ@camo,{g fo tlyaine), benzoic
sent, .invention
%cé XT3 S%Id&e“%h %Qe Qﬁ@og& +9f fQrmul u;é) d)exd@8t in a molecule

S Sa can pe prepare

Meofé@ﬁfoubi@'&hfm@il(aesmay daai imogo aarcpmapoannﬂ addition salt. Among
represented by the follow ng fornula g4a)

4b
MeR@h@}macmthgH@ ggggpt@hés ?qltﬁzeaf() meRy cN)e )a%??lc acid salt
§'d ﬁgdrocﬁﬂﬁagdf?(} 1 <227 Wher giiteR <40 E@tk@h@sxﬂ%xﬁiﬁf izoedl salt, since

conpound represented by the follow ng
ﬁh@ynmdw& feB)er solubility in water and show good absorptivity 1n Pk test.

According to the present invention, the compound of formuia (1) as
defined above and its salt can be prepared by a process which comprises

reacting a compound represented by the following formuia (4a) or (4b):

HooTe
N_ _N R
B
U
N /' OH
R;
Ry =
(4a)
y o e @
N M
=
B0
N R g,
Rs Rg
{4b)

wherein Ry to Rg are as defined above, with a compound represented by

the following formula (5):

HZN\‘/’WRES
&
: Rz (5)

vherein R: to Ry are as defined, to preduce a compound represented by

the following formula (1a) or (1b):



<58>

<59>
<60>

<63>

<G4>

HZN, R6 R, 5~> wherein R7 to R are as defined, to
produce a conpound represented by the foll ow ng
formula (la) or (ib): 8 REHNNR NNNR8RL R3O
<68> R7 (1a) RB R ONNNNR NHR P.4 RgR3
<59> (1b) <60> wherein Rto R8 are as defined above.
Therefore, it is another purpose of the present
invention to provide the above process. <61> <62> The
above process according to the present invention is
preferably carried out in a solvent and in the
presence of a.base. Any conventional solvent or base
whi ch noﬁaaq¥ersely affect the reaction can be

9 of hpre sol vents selected froma group

oeg!
used,#
consi%t;ﬁ;ap c(ﬁ of wgan, nethyl ene chloride,
et hanoll, ™y N-

'-¢

di met hy pEé am de, ethyl acetate, one or
more Bases sBbected m a group consisting of
pyridine and triethyl agi ne, sodium carbonate,

patassi um carbonat e, sodi um hydroxi de, potassi um
hydr oxi de, sodium hydride can be preferably
nmenti oned, and one or Hyore catal ysts selected from a

group consi sting :f/ff%ﬁfr, copper iodide (I1) and
be
N Ry

{1b}

copperbpxiWe q
wherein R; to R are as defined above. Therefore, it is another

g4
SN F?z
Ry R

purpose of the present invention t{o provide the above process.

The above process according to the present invention is preferably
carried out in a solvent and in the presence of a base. Any conventional
solvent or base which does not adversely affect the reaction can be used, but
one or more solvents selected from a group consisting of tetrahydrofuran,
methviene chloride, ethanol, N, N-dimethylacetamide, ethylacetate, one or more
bases selected from a group consisting of pyridine and triethylamine, sodium
carbonate, potassium carbonate, sodium hydroxide, potassium hydroxide, sodium
hydride can be preferably mentioned, and one or more catalysts selected from
a group consisting of copper, copper iodide (II) and copper oxide can be

preferably mentioned.

The starting materials used in the above process according to the
present inveniion are commercially available and can be easily obtained. The
reaction may be conventionally carried out under cooling to warming, After
the reaction is completed, the resulting product may be further purified by
usual work-up Drocessses, for example, column chromatography,

recrystallization, etc.



<65>

<b6>

<G>

<68>

<69>

<70>

preferably nentioned. <63> <64> The starting
materials used in the above process according to the
present invention are conmercially avail able and can
be easily obtained. The reaction may be
conventionally carried out undgr cooling to warm ng,
After the reaction is conpleted, the resulting
product may be further purified by usual work-up
processes, for exanple, columm chromatography,
recrystallization, etc. 9 <65> <66> The above process
for preparing the compound of formula (1) of the
present invention gives such advantages as I|t

of th@h@h@ﬂveapm@w uéqrurpéeﬁffflweth%t%wwaﬂatﬁgs ormifa (1) of the
gerﬁ lete rt%n UFe%aC%dcﬂn %Qggﬂatgkz@ng ét@%[ﬁ@?ecﬁf the c¢hemical

reac |on Yi e are known

fraease  @ronphd Shﬁt@rhéﬂ&aﬁdsepssmble:oupthmng totﬁe r@@mndcondmons
of fornula (4) with the conpoun fornmu )
kﬁ@ssasph@ fcoRpolAtat b1 Pof Hul £5¢1)™ W@Daﬁ?is"él&g 1 W process

gﬁ{ﬂg hg”t%h's%ﬂss & shpericorief feeboen langoganeer(4) with the
astric cancer, col on cancer, pancreatlc cancer,

(hmpanmnaffprmﬂMa($b cancer, br east cancer, chronic or
acute | eukem a, henatologic mal i gnhancy,
encephal ophyne, bl adder cancer, rectal cancer,

cervi gl 6aipend bynphom@a €LE. of ante sprasant benvention exhidits a
advant ageously used for the treatnent of t

dipsesesei fpal t peul gl yandhe EBHPIGNEAHICTF oFPrfﬂ“a @pger. pancreatic
?a%%@(fap%izoﬁg rEﬁgECz!trﬂél cgtdecty tD@i:ncteParl:hl‘&ﬁtd B kicute leukemia,

e conpound of ormula (1) shows an
tmeecbllogm a@ﬂLgﬁE&DEEI‘ eacepihalmghmm, séveddslr peancsr of reRerl  cancer,

body |nclud|ng n stric canc ;
CANEEY!, CAAFET edlT q?%@ Ceg q%gpa? off! % %@\{ Qé‘te%ﬂsly used for the
ﬁfég?rf?é' t bf 688Lc GROEREs, C@ﬁ@ﬂ'cﬁi&rlyactﬁeecbmlﬁmnoa formula (1) shows

mat ol ogi ¢ mal i gnancy, encep hal ophyna, bl adder 4 of
maneeryeds eotadl eézavteny C"&eﬁb@@aﬁmaéalw@eﬂesﬁlﬁﬁ%hcﬂ%ﬂ the compound o

e
BEet at@uelnhydrechiesi deastric cancer, colon cancer, pancreatic cancer,
hepatoma, prostatic cancer, breast cancer, chronic or acute leukemia,
hematologic malignancy, encephalophyma, bladder cancer, rectal cancer,
cervical cancer, lymphoma, etc. Further, if the salt form of the compound of
formule (1) is converted from methanesulfonate to acetate or hydrochioride,
water solubility and absorptivity into the body of animals are highly
increased. The effect of the compound of formula (1) and its salt according

to the present invention can be confirmed by the test resuits of the

following experiments.

Phen the active compound zccording to the present invention 1s used for
clinical purpose, it is preferably administered in an amouni ranging
enerally from 1 to 100mg, preferably from 3 to 10mg per kg of body weight a
dzy. The total dailv dosage may be administered once or OVer several times.

However, the specific administration dosage for a patienl can be varied with



<7i>

<72>

<73>

<74>

<75>

<76>

<7 7>

<78

water solubility and absorptivity into the body of
animals are highly increased. The effect of the
conmpound of forrmula (1) and its salt according to the
present invention can be confirmed by the test results
of the follow ng experinents.{x69> <70> \Wen the
active conpound according to the present invention is
used for clinical purpose, it is preferably

adm nistered in an anobunt ranging generally from1l to
100ng, preferably irom3 to 10ng per kg of body wei ght

e dpotifinecdipb@ld dablly Wesage chRy L adnhidishes eshndition of the

once or over several tines. However, the specific
WM PeE Bliton ddesage "Eorr anpaEcilent @érﬁlrbétr\ﬁérl%d SpCE ptlon rate,

aﬂxgmgt De. ;3PEE &fh% adefifP %%géjr 't"\f‘qu tPe0‘3¥s tbe%‘?éat%rd ete.

i'eni ¢ con j éct diet,
or net hod of adn1n|strat|on excretlon rate n1X|ng
ratio_of the a n severlty of the dlsease to

treat B¥ cgpround gl Qﬁgswelgwé%@agf ?r?éimbr?lé@%rrﬁd in the form
dENVEREE QRS Y oPLI %ggﬂé?fbﬁo%ed inthe form of

injections or oral preparations. <73> <74>
Injections, for exanple, sterilized aqueous or oily

suspe SIO for |nJect| repared acc n
o T IRRRAS pr Seuare 0B e Eah) ERRGRS BF SFTg Mopension for
1@9&nﬁ@nwabl BY PELAted MccSUSBENtH NGcagesin pBededant susing suitable
whi ch_ can be wused for preparing injections include
dméﬁﬂ§ﬁiﬂg%aﬁg%ﬁ getigedagesnd qfséﬂ%ﬁﬁH61H8Vé€Fﬂisol@ﬂhvéﬁts which can be

ugggd@gz%rg%%e%t 286k okt Ny Qdde”@gt@e ﬁﬂé’e‘?nbe@mlﬁ and isotonic

or suspen I'ng nme
NaOh-st imdnat Bxé &isei Bgeqil hzedna’lmmgwgnﬂmmw hr conveniently used as

yceride nay be used for this ose,. Fatt _
sShiet 28° Srereitie dechiy  arfaes teBit RSE Tk digndicluding nono
057@12glfc%§?de°%a§fh§e s@kj dIoPrﬁﬂ%r abiRes. f(Ffath akid such as oleic acid
adm ni stration, capsules, tablets, pills, powders,

ngyY aned &, U%ﬁhforan$énamiy capsules and tablets can be
mentioned. It is also desirable for tablets and pills
to be fornmulated into

As the solid preparations for oral administration, capsules, tablets,

pilis, powders, granules, etc., preferably capsules and tablets can be
mentioned, It is alsc 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 selected from a group censisting of inactive diluents such
as sucrose, lactcse, starch, etc., lubricants such as magnesium siearaie,

disintegrating agent, and binding agent.

Vhen the compound according to the present invention 1s clinically
applied 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, lymphoma, etc., the active compound of

formuia (1) can be administered alone or in combination with the existing



<79>

<80>

<81>
<82>
<83
<84>

<83

<86>

<87>
<88
<89>

<S0>

enteric-coated preparations. The solid preparations
may be prepared by mi xing the active conpound of
formula (1) according to the present invention with at
| east one carrier selected froma group consisting of
i nactive diluents such as sucL se, lactose, starch,
etc., lubricants such as nagnest um stearate,

di si ntegrati ng agent, and bi nding agent. <77> <78>
When the conpound according to the present invention
is cIinicaIIy applied for the treatment of |ung

tric cancer, .colon ca ncer pancr eat i ,
DRRCBEr SRBpLt oot oSHGlt | 85 canbr, ChIRALEN candifl, methotrexate,
a@lﬁf;mgfgllqlr, efacut e I eukem a, hemat cI ogi ¢ mal i gnancy,

encephal ophyma, bl adder cancer, rectal cancer,
cervi cal cancer | ymrphoma, etc., the active conpound

of ﬂ{e'%%sg t?fénp?onaq{nlrl” %[iermgg a qf%ai'i@ explalned in the

conbi nati'on Wi t he exi s hera eut
f@gmlsgsmhp&ss EszuEn;@ars:péram n, Hdw&xren‘ ” 1rtetsh@11rde>bat enderstood that
nt hr cI in, é <79> <so> The pr(fsent i nvention

“i%f’% SPRcERPEANEY SexPicai HEAHSY tHe [HOStbRtcngthe present
1%Wb§%u%n?%E¥He£dy”EMr t'?!o‘{"ﬁh’l%rthé toShOoYE dhRepresent invention.

under st ood these Exanples and Experinents are
linnt'ended ovong Ekagtleat &, théuomes erasuiedventsi bitabge! Aderck, 60F254,
in any manner to limt the scope of the present

Germanyl | othe rhnid hd Ead:ﬂ owl vigit EXanplees | udRft vakiuwgewass volume ratio

sured on |I|ca Mer ck, 6QF254, German t he
(HZY ?‘f% 1%tol 9 “%St I‘ﬂ?a%‘rﬁgnt Ym[g?{:urtg Wﬁ% G biSife 1nstrument

gk, PR €2 iR 280 SRR o BT

1H 1V14R was neasured by Brucker, Ac- 200 <SI > <82>
EXAVPLES <83> Preparation 1 <84> Preparati on of
3- di nEYANPLEST no- | -t hi azol - 2-vi - propenone <85>

2-acetylthiazole (35g, 0.275nm0l) and

N, I\Loﬁg—ﬁ@@%ﬁl—%&mm de dinethylacetal (55m, 0.412nvl)

ver e mdded 9, @ eaghlkon 1 ¥esset 1@t aJAOMy] -provenone
2-acetylthiazole {35g, 0.275mol) and N N-dimethyl formamide

dimethylacetal (55ml, 0.412mol} were added to a reaction vessel at room

temperature (RT), and then heated and mixed at 70~80C for 4 hr. The mixture

was cooled to RT, ether {(30ml) was added thereto, and the mixture was mixed

for 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.

'H-NR (CDCls, 6)= 3.0 (s,3H), 3.22 (s,3H), 6.13 (d,1H), 7.56 (m,1H),

7.93 (m,2H)

Preparation 2

Preparation of 3=dimethvlamino-l-pyrazin-2-vl-propenone

2-acetylpyrazine was used instead of Z2-acetylthiazole according to the

similar procedurs to Preparation 1 to give the titled compound as yellow

=

solid,



<91>

<92>

<43

<94

<95

<96>

Q7>

<98

<99

<100>

<101>

<102>
<103>
<104

<105>

<106>

<107>

<108>

tenperature (RT), and then heated and m xed at 70-80C
for 4 hr. The m xture was cooled to RT, ether (30nl)
was added thereto, and the m xture was m xed for 1 hr
under an ice-bath. The obtai ned orange col or solid was
filtered and then dried at RTy40 give the titled
conpound as yellow solid. <86>TH N VIR (CDC13, S )=
3.01 (s,3H), 3.22 (s,3H), 6.13 (d,1H), 7.56 (m 1H),
7.93 (m2H) <87> <88> Preparation 2 <89> Preparation
of 3-di met hvl am no-1 - pvrazi n-2-v1-propenone <90>

2-acetyl pyrazi ne s used instead. of, 2-acetyl thi l e

accor %/“ﬁrgﬁ/t Dehe & & r@i-?%\r(sp%cegu}ge (13(2)3}@,, e%;‘agr'ia?fjglrzﬁﬁl 7.95 (d, 1),
to give the titled conpound as yellow solid. 12 <91>

OBl §d,(EDCB363 R A1H2, M 3Ls(s3H) 3.19 (s,3H), 6.34

(d,1H), 7.95 (d,1H), 8.55 (d,1H), 8.63 (d,iH, 9.31

(s,1H) <92> <93> Preparation 3 <94> Preparation of
3-dingygﬁ&gp&ﬂ03l-(3-nethvl razi n-2-v1l )-propenone

<95> Z-acetyl-3-net hyl pyrazi ne was used instead of

2- acePyditahi gizol & 3adi flaninag irhem DHRZ e B HRE0Dpenone

to Preparation 1.t ive the titl c d as b :

o | o2 dsas! e el 3 v - 155, “TERGHY 9F oot WBiythizcole
{8 oBthe 3c3%khéssBlar 5pPéeeddrd He PrepZBat(idn 1B) to8.g8Ve the titled
(s,1H), 8.45 (d, 1H <97> <98> Preparation 4 <99>

Prepadats diowt solid.

3-di met hvl am no- N-t hi azol - 2-vl -acr 3r | am.de 00> -

N- t hi dzOhE 2P ackiark dé (s ls Qo0 St ahd Brot (8,30, 5.94 (d,10),
2-acetylthiazole according to the simlar procedure
1.93PfRpEY Al &h (3, 1D, B Mé thaéHlitl ed conpound as

yel l ow solid. <101> i HHALIR (CDC13, 5 )= 2.45 (s, 3H),

2.48 (s,3H), 5.37 (d,1H), 6.85 (d,1H),

Preparation 4

Preparation of S3~dimethylamino-N-thiazol-~2-vl-acrylamide

N-thiazol-2-vl-acetamide was used instead of Z-acetylthiazole according
to the similar procedure to Preparation 1 to give the titled compound as
vellow solid.

MR (CDCl, 6)= 2.45 (s,3H), 2.48 (s,3H), 5.37 (d,1), 6.85 (d,1R),

7.36 (d4,1H), 8.21 (d,1H), 9.35 (s,1H)

Preparsticn

Preparation of 3-dipethvlamino-l-imidazol-l-vI-propenone

N-acetylimidazole was used instead of 2-acetylthiazole according to the

similar procedure to Preparation 1 to give the titled compound as brown
solid.

MR (C0Cl,, §)=2.54 (s,3H), 2.62 (s,3H), 5.34 (d,1H), 6.73 (d,1H),

7.55 (d,1H), 7.93 (4,11D

Preparzation §




<I1l>

<{12>
<1 13>
<ild4>

<} 15>

< 16>

<117>
<l18>

<119>

<120>

<i2l=

<]22>

7.36 (d,1H), 8.21 (d,1H), 9.35 (s,1l-1) <102> <103>
Preparation 5 <104> Preparation of

3-di met hvl am no-1| -i m dazol - 1-yl - propenone <105>
N-acetyl i m dazol e was used instead of 2-acetylthiazole
according to the sinilar procedure to Preparation 1
to give the titled conpound as brown solid. <106>
"H N vlR (CDC13, 5)=2.54 (s,3H), 2.62 (s,3H), 5.34
(d,11-1), 6.73 (d,1H), 7.55 (d.1H), 7.93 (d,iH <107>
<[ 08> Preparation 6 13 <109> Preparation of

4- guarp-dh41e1PeN2oi £a5i:d; ﬁi—'ﬂ%ﬁzo@%tﬁﬁd%ﬂhﬁf@t&té‘ Mirate
4-am nobenzoi c acrd et hyl éester I2Tnmol), nitric
aci d (47a@g@ben@zg21m )eth}gg/aeﬁmdézgg@%mmhﬂ nitric acid (7.26g,

5GP ar B Aot gl dsof B0 paptopngetiue with

éﬁmmww)MMmmmmmm%m@mwMMMmemtmmmm
as crystalline soljid. <111> H NngZ (DMSO-d6, 6 )= 1.32
Jtthgg laano}gr t@zg{\@ lexa tl?i@ﬁyt@@ogﬂ? as wrggtal(l bq&e gpgld 9.93
( <112> <113> Preparation 7 <114> Preparation
of 3 g%éWRdﬂHHﬂkﬁWBtﬁbeéﬁ%6|Et§80d bty (edier 7.35 (42D, 7.98
nitrate <115> 3-am no-4-net hyl benzoic acid ethyl
est,8H) wasddded, ilHst ead of 4- ami nobenzoic acid et hyl
ester according to the simlar procedure to
Preparation 6 to give the titled conpound as

cryst @l Line: 59l vd. <116> 1H NWR (DVMSO-ds, 6) = 1.30
(t,3H), % 27 (s 31 1) 4. 224(q ZFD 7.22 (br SFD

<,iter nitrate

aratl()n of

o (4 BorTarTE @eﬂyi 280 R SRR DO gy rsceat of o

amincbenzoic acid ethyl ester according to the similar procedure to

<117> <118> tion 8 <1

Preparation 6 to give the titled compound as crystalline solid.

'H-MR (DiSO-dg, 8= 1.30 (t,3H), 2.27 (s,3H), 4.22 (q,2H), 7.22

(br 31, 7.31 (d,1H), 7.75 (s,1), 7.82 (d,1H), 9.38 (s, 1H)

Preparation &

Preparation _of _4-(4-pvridin—3-vl _—pvrimidin-2-vlaminojbenzoic _acid

ethvl ester

3-dimethylamino-1-pyridin-3-vy1-propencne (3.3g, 18.71mmot ), 4-
guanidino-benzoic acid ethy! ester nitrate (bBg, 18.7lmmcl) prepared in
Preparation 6, sodium hydroxide (0.83g, 20.58mmol), and iscpropancl (25ml)
were added to a reaction vessel, and then mixed under reflux. After 48 hr, a
reaction vessel was cool to RT, an organic layer was extracted with ethyl
acetate and water, dist:lled under vacuum, and then washed with ether fo give

the titled compound as vellow solid.

HAMR (CoCl, 6)= 1.4 (£.31), 4.30 (q,2), 7.83 (d,21), 7.97 (m.48),

8.7¢ (d,1H), 8.80 (¢.1H), 2.85 (m,1H), 9.38 (m,1H), 10.27 (s,1H)



<123>

<]24>

<125>

<|26>

<127>

<}28>

<129

<130>

<131>

<]32>

<]133>

<134>

<133>

et hyl ester <120>

3-di net hyl am no-| - pyri di n- 3-yl - propenone (3. 3g,

18. 71mmol ), 4- guani di no-benzoic acid ethyl ester

nitrate (59, 18.71mmol) prepared in Preparation 6,

sodi um hydr oxi de (0.83g, 20.58mmpl), and isopropano

(25mM) were added to a reacti @ vessel, and then

m xed under reflux. After 48 hr, a reaction vesse

was cool to RT, an organic |layer was extracted with

ethyl acetate and water, distilled under vacuum and

t hen &fé@f%@fﬂig ether to give the titled conpound as

yel | ow-88Hi2¢:0¥21> 1HDI1 2 (CDC13, 6)= 1.34 (t,3H),

4.30 (g i Aqa2H); o, 97 (M. AH) ;- 8. C = 1), -

8. 80 (d?%g)bfmg? O ——— ?Qﬁe‘;w)i‘ilz“g nifbiadic acid ethvl
i&parati on 9 <124> Preparation of

:t §1;‘/f| %D&é@@g{wéf%xggﬁy{ﬂiryzgltg-}%"\lélfgprgngz? bpergéeci)rle zilglIgz"eparation 1 was
Bsedi niwitshyddand N o34 dinbi 182 @l ing- HpypraRenanepRpeRHehdcbrding to the
Pre?arat|on 1 was _used instead of ‘

BId{ et PRPCEPH S0 -1P- PyRnadR o8- I 1pr pendhe dd¢tlrddicngpauod as yellow
Aeq simlar procedure to Preparation 8 to give the

titled conpound as yellow solid. <126> 1 HAIP

(DSR2 30 .80 (820 228 B 700 .,

<127> <128> Preparation 10 <129> Preparati on of
%bﬁe@ﬁfef)(%t(m%&m 12§ Gl ni di n- 2- vl ani no) benzoi ¢
acid ethyl ester <130>

3-di met hyl ami no-1| -t hi azol - 2-yl - propenone and

3- guahiabiznat
prepa Ln .Prep L1

Alptiac et ERde e T SINE S Rt

A1 guahnirdiggoedbenzoi ¢ aci ethyl ester nitrate

accorging to the sLniLar procedure to Preparation 8 to

gi ve $HeMeiW apireskpdunth ad wepiopanitequi @nd  3-guanidino-4-methyl~
benzoic acid ethyl ester nitrate prepared in Preparation 7 were used instead

" of  3-dimethylamino-I-pyridin~3-yl-propenone and 4-guanidino-benzoic acid

ethy! ester nitrate according to the similar procedure to Preparation 8 to

give the titled compound as yellow liquid.

HNR (COCL, §)= 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), 8.2¢4 (s,1H), 9.26 (s,1H)

Preparation 11

Prevaration _of 4-methvi-3-(4-pvrazin-2-vI-pvrimidin-2-vlamino)benzoic

acid ethvl ester

3-dimethylamino~I-pyrazin-2-yl-propenone prepared in Preparation 2 and
3-guanidino-4-methvlbenzoic acid ethvl ester nitrate were used instead 3~
dimethylamino=-1-pyridin-3~yl-propencne and 4-guanidino-benzoic acid ethyl
ester nitrate according to the similar procedure to Preparation 8 to give the

titled compound as vellow solid,



<]38&>

<139>

<140>

<14i>

<]42>

<143

<l44>

<]145>

<146>

<|47>

<148>

<149>

<130>

<131> i HNM (CDC13, S)= 1.07 (t,3H), 2.33 (s, 3H)
4.29 (q,2H), 7.40 (m2H), 7,67 (d,1H), 7.98 (d,LH,
8.07 (d,1H), 8.24 (s,1H), 9.26 (s, 1H) <132> <133>
Preparation 11 <134> Preparation of
4-nethv|-3-(4-pvrazin-2-v|-pvr&g1din-2-v|an1no)benzoic
acid ethyl ester <135>

3-di met hyl am no-1| . -pyrazi n-2-yl - propenone prepared in
Preparation 2 and 3-guani di no-4-net hyl benzoic acid
ethyl ester nitrate mere used I nstead 3-

dlnetn¥lan1no | - pyridin- pr opengne _and
4- guarti difh oz 6ie bc37d(ét31‘|{))la 2t 6 Wt rdtd® (g2, 7.17 (s,1H),

according to the simlar procedure to Preparation 8 to
Bi2ée(d Nl , 7. 73 dd, ZOnpdEsd{dsHYy ekl ©w(8otH)d. 8 BF (<1BB>9.68 (s,1H)
H-NhIR (CDCh, s)= 1.37 (t,3H), 2.40 (s,3H), 4.40

(q,2H), 7.17 (s, 1FD 7.28 (d,1H), 7.73 (m2H), 8.58

(d, 1EPraér§€uﬁﬁl 8.97 (s,1H), 9.68 (s,1H <137>
<138>"Preparation 12 <139> Preparation of
4- ( 4- Pygrez b ni-0B- v 4pU4-ont diin=2-\tamiino) mebzdiepirmdbehzoic acid ethyl

eth | ester <140>
%ngnethylanino | - pyrazi n-2-yl - propenone was used

i nst egdigbt Brl afl ARLA 8MNR 2=yl BYddedbils 3-4ks- PLORENARS ead  of 3~
according to the simlar procedure to Preparation 8

digeyimaniiee 1ty [ did-donpoiardnans VerPswig ol ¢ dhe<gimdar procedure to

P}Eb%%%%&%w% o 0, oy AR %a e
(P;negg?Hth%% q@nee, W= 214771 A3 B R0t Bkl e H T 63 (my2m),
T AmmaD berokd. g b &0 Sb srictagdd "

3-di net hyl am no-| - ( 3- et hvl pyrazi n-2-yl ) - propenone

prepared in Preparation 3 was used instead of
3- di nistedpyt anionok3l - t hi azol - 2-yl - propenone according to

:Pflééghgg&lggoced%re tgngiﬁﬂaga{-RQ—%Qh%ﬁngégﬁr ﬂﬁ)"vwdmidth—
vlamino! benzoic acid ethv] ester
3~dimethylamino—1-(3-methylpyrazin=2-v1)-propenone prepared in

Preparation 2 was used instead of 3-dimethylamino-1-thiazol-Z-yl-propencne

according to the similar procedure to Preparation 10 to give the fitled

compound as vellow liguid.

H-MIR (CDCL,, §)= 1.35 (t,3H), 2.37 (s,30), 2.87 (s,3H), 4.35 (q,210),

7.26 (£,2H), 7.38 (&,1H), 7.74 (m,1H), 8.48 (s,1H), &.51 {m,1H), 8.58 (m,1H),
8.63 (s,1H)

Preparation 14

Preparation of 4-[4-(3-methvlovrazin-2-vi)-pyrimidin-2-ylamino benzoic

acld ethvl ester

3-dimethylamino-1-{3-methvipyrazin-2-yi)-propenone was used instead of
3-dimethylamino-1-pyridin-3-vi-gropenone according itc the similar procedure

to Preparation 8 to give the titled compound as vellow solid,



<151

<152>
<153>

<154>

<135>

<156>

<157>
<158>

<150>

<160>

<i6i>

<162>
<163>

<164>

<165

conmpound as yellow liquid. <146> 1H N3 (CDCl 3, s)=
1.35 (t,3H), 2.37 (s,3H), 2.87 (s,3H), 4.35 (g, 2H
7.26 (t,2H), 7.36 (d.1H), 7.74 (m1H), 8.48 (s, 1H),
8.51 (m1H), 8.56 (m1H), 8.63 (s 1H) <147> <148>
Preparation 14 <149> Preparati
4-14-(3-nethv|pvrazin-2-v|)-pdr nldln 2-vl am nol benzoi
c, acid ethyl ester <150>
3-di net hyl am no- | - (3- net hyi pyrazi n-2-yl ) - proper_one
was used instead of
3-di net hyl am no- 1- pyri di n- 3- ropenone accor to
the sEnilRar Citloc&dur é.22 ¢t pa 48i o038t - Pvgq E’%é .37 (d,28),
titled conmpound as yellow solid. 16 <151> 1H—Iv|v[R
%323)5 %%Al(g%ﬁt 836& (m21153 € $83Hh,2H%, 6594 d.s2H)),

, , 8.62 (s,1H), 8.64 (m1H),
8. 58 (nlzkb 8 99 (s 1FD <152> <153> Preparation 15

<154> Pr epar.at i.-gn of
4- nEtH§¥Lé£§¥¥—é§hlazol 2-vl am no) - pvri m di n- 2-
yl ami mebbenzeic acig et hyl-psthei-3<i65shiazol —2-vlamino)-pyrimidin-2-

d| -thylanlno N-t hj azol -2-yl -acryl am de prepared in

ARl Bt pchps s 88L¢nst ead of

> d' ”?tdh Jf&&]z&?mo -4 b2z 8) - 2-pfl-» proBEmeNg c3eear dhrigebaration 4 vas
sim procedure to Preparation 10 to give the

Lkbﬁledsm@ﬁp@mnﬁ dsmyéylmmmoébtmumokigsbgqppmmpp(@g@£§ug to the

5381_12;}4) %?oe;etﬂgée (bo H)epaxgasfjr H)l;]Q] gﬁ)% \éeq’t?é') t gl]fd' cgmpound as yellow
$;d1-1), 9.25 (s, 1H) <157> <158> Preparat|on 16 <159>
repar ati on of

4- 14- Yt hirez@be 3- xl)am ) < P\ i 2iln- Os BHAm MERbémAB ¢ 7.24 (d,2H),
acid ethyl ester <16 >

2ol Y PTG b el o] - aciykamge o wsaer

‘am no-1-'pyri 3-yl - propenone
according to the S|n1lar procedure to

Preparation 16
Preparation _of _4-[4-(thiazol-2 —ylaming)~pyrimidin-2-ylaminolbenzoic

acid ethvl esier
3-dimethylamino-N-thiazol-2-yl-acrylamide was used instead of 35—

dimethylamino-1-pyridin-3-yl-propenone according to the similar procedure fo

Preparation 8 to give the titled compound as vellow solid.

HOMR (CDCls, 6)= 1.63 (1,31, 4.87 (q,2), 7.34 (d,1H), 7.45 (d,11),

7.58 (m,3H), 8.14 (m,2H), 8.28 (d,1H), 9.62 (s,1H), 10.25 (s, 1)

Preparation 17
Preparation of -(4-imidazol=1-vl-pyrimidin-2-vlamino)-4-methvibenzoic

acid ethy]l ester

3-dimethylamino-i-imidazol-1-yl-propenone prepared in Preparation 5 was
used instead of S3-dimethylamino-l-thiazoi~5-yl-propenone according to the
similar procedure to Preparation 10 to give the titled compound as vellow

solid.



<166

<1H7>

<168>

<169>

<170>

<i71>

<172>

<i73>

<174>

<i75>

<176>

<177>

<178>

<179>

<180>

Preparation 8 to give the titled conpound as yel |l ow
solid. <161> 1HN3I12 (CDC13, 5 )= 1.63 (t,3H), 4.87
(g,2H), 7.34 (d,1H), 7.45 (d,1H), 7.58 (m3H), 8.14
(m2H), 8.23 (d,1H), 9.62 (s,1H), 10.25 (s,1H) <162>
<163> Preparation 17 <164> Preparation of 3-(4

i m dazol -I -vl-ovrimdin-2-vl am no) - 4- net hvl benzoi ¢
acid ethyl ester <165>
3-di net hyl am no- | -i m dazol - 1-yl - propenone prepared in

Preparation 5 was used inst ead of

3-di net a -5-I-r_pno according.to

t he %‘M? mDéhoééau a?a)% Zﬁ % %33 3@ %ng 6.0z (d,1H),
titled conpound as yell ow soI id. 17 <166> 1HNvIR

f CBciB, 1Hg) 7. 36 A, @}o 3H)35 tu.88) (8, 3H)(d, H)367 3§, eH)IH), 8.63 (s,1H)
6.02 (d,1H), 6.93 (d,1H), 7.26 (m2H), 7.35 (m31-1),

7.55 (d,1H), 7.83 (s,1H), 8.63 (s,114) <167> <168>

Pr epaiPagient il £169> Preparation of

4(4|mdazol 1v| nyr&mdjn 2-vl| am no) benzoi c aci d ‘
et hyl Ppenagat won7gef 4-imidazol-1-vi-pyrimidin-Z-ylamino)benzoic _acid

St et byl am no-1-i m dazol -1 -yl - propenone was used

Irnstead of 3- dinethylamno-I-pyridin 3-yl-propenone

accor didiget lyy lehencsiinididazgir boddpraehane Pme®armeidon1183tead of 3-
npound as yel |l ow so] i

éli%_e ive tr%ggll trlugx)u_%o lsgrczttengrpq) acgor%n,%qt(?gq)l‘e gln'@éar procedure to

P(r@péﬂ‘é)taoz@ 98 gg‘%lvé"’fhae t&lé”@ c()ﬁﬁo%h%’as gélflzloﬁ”%oa'“'ﬁ 7.64
(m , 7.89 (s,1 s, <17 173>

Pr epa }am@rrcb@;flah@ 1Pe§p@r9m OE o (4; éH‘b pgrosﬂl(@ H), 6.93 (d,1H),
-3-yl - pvrlmd|n2yamno)-ben20|c acid <1

N LA St W e ?%‘%39@*‘315537‘3@&%5’
59. 6mm| e) and 2N— SOdI um hydrOX| de (190rr1) wer e added

to a reaction vessel under the solvent of water
(190ni8enahgt i0gtd¥anol (190nml), ni xed under reflux and

cool e}dretogrmnn%délpdi* {?Ieird?f?f—B\A@is—wrimidian—Vlamino)-'benzoic acid
A-{4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid ethy! ester

prepared in Preparation 8 (19.8g, 59.6mmole) and 2N-sodium hydroxide {190ml)
were added te a reaction vessel under the solvent of water (190ml) and
ethanol (190mi), mixed under reflux and cocled to RT, and pH thereof was
adjusted to 1~2 with hydrochloride solution. The mixture was mixed for 1 hr,

and filiered to give the titled compound as vellow solid.

HNMR  (DMSO-ds, 6)= 7.57 (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)

Preparsiion 20

Preparstion of 4-(4d-thiazol-2-vi-pyrimidin-2-viamino)-benzcic acid

4-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzoic acid  ethyl ester
prepared in FPreparation 9 was used instead of 4-{4d~pyridin-3-vi-pyrimidin-2-
viamino)-benzoic acid ethyl ester according fo the similar procedure to

Preparation 18 to give the titled compound as yellow solid.



<181>

<182>
<183>

<i84>

<185>

<186>

<18§7>
<188

<18%=

<190>

<]91>

<]92>
<[93>
<194>

<195>

adjusted to 1-2 with hydrochl oride solution. The

m xture was mxed for 1 hr, and filtered to give the

titled compound as yellow solid. <176> 1H NlI1Z

(DVMBO-d6, 8 )= 7.57 (m 2H), 7 92 (q,5H), 8.55 (d, 1H),

8.67 (d,1H), 8.80 (s, 1H), g (br.1H), 10.20 (s, 1H)

<177> <178> Preparation 20 <17 8 Preparati on of

4- (4-thiazoi-2-yl-pvrimdin-2-vlam no)-benzoic acid

a80> 4- (4-thiazol -2-yl-pyrimdin-2-ylam no) - benzoic

acid ethyl ester prepared in Preparation 9 was used

instead of 4-(4-pyridin-3-yl-pyrimdin-2-

yl am noMbehBidiCcdaci 8 et Ryd4 e@i él) acect3ditmgdto thés (d, 1), 8.1l

simlar procedure to Preparation 19 to give the

td ulied acprn@ound as. apeld oW sepidd (38 14x181> H NWR

(DMBSO-d6, S )= 7.54 (d,1H), 7.93 (m4H), 8.05 (d, 1H)

8,11 (d,1H), 8.7 (d,iH, 10.30 (s,1H), 12.34 (br,1H

<182> < % Pt Preparation 21 <184> Preparation of
ﬁﬁ%L§“%ﬁLrﬁTazol 2-vl -pyrimdin-2-yl am no) - benzoi

c acPﬁbuﬁiﬁ%ﬁ%n_Jgi d-methyl-3-(4-thiazol-2-vI-pyrimidin-2-ylaminc)~benzoic

4- et hyl - 3- (4-thiazo|-2-y|-pyrinidin-2-y|anino)-benzo
%L30|d ethyl ester prepared in Preparation 10 was

use_d ﬁﬂ%&ﬁgﬁ-’&of&ﬁh o@yigrg ﬁzr%m?ﬂ n r%ryllamiensot)*él?enzoic acid ethyl

pyrim -ylan1no benzoi'c aci
eséeor diapgred imePsipar hEon ri@oe.fesiuneed oirtepar af i 6r41Pyridin-3-yl-

E{Y{y?l}g\fe%%nyg% gt;jnggx%ggg%g ?;le%\g J??r: | gﬁfd?gffséo t;he similar
p(rﬂtédd)"e 6 B8epal 8 iloh) 19 80 O v CbhleB i1 18d IdmpSundHls v81 B soiid.
(d,1H), 9.25 (s,1H), 12.75 (s, 1H) <1 87> <188>

Pr epanafiron([220<&89>5 ¥ epawatiopipf 7.39 (m,24), 7.66 (m,1H), 7.98

4- et hyl - 3- (4- pyrazi n-2-vi - pvri mdin-2-vl am no) - benzo
ci 190>
(G, i8S h§']0?3? A0y BB T B (R 09251 Gty R, 6 1)

iC aC|d ethyl ester prepared in Preparation 11 mas

used jnstead of_4-(4-pyridin-3-yl-
Preparation 22

Preparation of 4d-methyl-3-(4-pyrazin-2-vi-pyrimidin-2-vlamino)-benzoic

acid
4-methyl-3-(4-pyrazin-2-yl-pyrimidin-2-ylaminc)-benzoic acid ethyl

ester prepared in Preparation 11 was used instead of 4-(4-pyridin-3-yl-

pyrimidin-2-yismino)-benzoic acid ethy! ester according to the similar

procedure to Preparation 19 to give the titled compound as yellow solid.

R (DHSO-de, &)= 2.34 (s,3H), 7.33 (4,1H), 7.63 (d,2H), 8.33

(s,1H), 8.59 (d,1H), 8.74 (s,2H), 9.12 (s.1H), 92.42 (s,1H)

Preparaticn 23

Preparation of 4-(d~pvrazin-2-vi-pvrimidin-2-vlamino)-benzoic acid

4~(d-pyrazin=2-yl-pyrimidin-2-ylamino)-benzoic acid ethy] ester
prepared in Preparation 12 was used instead of 4~(4-pyridin-3-yl-pyrimidin-2-
yvlamino)-benzoic acid ethy! ester according to the similar procedure to

Preparation 19 to give the titled compound as vellow solid



<196>

<197>

<]158>

<199>

<200>

<201>

<202>

<203>

<2045

205>

<2086

<207>

<208>

<209>

<210>

pyri m di n-2-yl am no) - benzoic acid ethyl ester
according to the simlar procedure to Preparation 19
to give the titled conpound as yellow solid. <191>
1H NTMR (D11SO-d6, 6 )= 2.34 (s,3H), 7.33 (d,11',),
7.63 (d,2H), 8.33 (s,iR), ? (d,IH), 8.74 (s, 2H)
9.12 (s.1H), 9,42 (s,iH <192> 2193> Preparation 23
<194> Preparation of
4- (4-pvrazin-2-yl-pyrimdin-2-yl am no) - benzoic acid
<195> 4-(4-pyrazin-2-yl-pyrimdin-2-ylam no) - benzoic
acid ethyl ester prepared in Preparation 12 was used
i nst edBNE  4BNSO-pyr i EDA- 3-34 - yeEni di 562-(d,1H), 7.69 (s,1H), 8.36
yl am no) - benzoi c acid ethyl ester according to the
a regt Rgpanatdson,r 19yt o give the

é%??L 85%%@%3%” gilge?féﬁysggﬁ% U%g £196> "HF

DM SO-d6, S )=7.23 (m2H), 7.56 (d,1H), 7.69
S, 8 36 m, H, 8.68 (m2H), 9.10 (s,1H), 12.54
br ,1 98> Preparati on 24 <199> Preparation
f Pieénﬁyétl%q[ 4- (& et hwlpyy B3k 23y hipMvir Bt ii-B-2-) ~pyrimidin-2-
| am no] benzoic¢ _acid <200>

D 34 et hyl pyr azin-2-yl) - pyrimi di n-2-yl ani

no] a L L L

E%{&gg}dﬁgsng%ggd&ét?%fﬁ%ﬁ Zﬂgggﬁfr@g d-PLeRar@i8hzcic  acid
emmrl risdém -2 eydrad) im@Prepenzinc 1Aciad etcdyingsaérof 4- (4—pyr1d1n~3-yl-
accor di o the sim]lar roc&vire to Pre ar tio

8 U4 BT HAAR0) SREBHpoatid a8yl IGWFS0lE°E0 e%bo Pthe similar

3H)+, 3D veT71®0sciid.
;;rgL Zc%rg g ? 1|c5|%| ig,t% é%e(t?}se {il)l_tbie@sc@fshp&l?}% gQH)ye 196’%0%0 i

(S 1Hg-NER - @’}‘msbb&g 1H} 1520231 <208k) Prepar ati om) 257 |804% 2H), 7.64
Preparati on o

Ak (2P hvkapvr agi o 201 )o@l i ey a9 -

4-[4-(3-net hyl pyrazi n-2-yl)-pyrimdin-2-yl am no]
-benzoic acid ethyl ester prepared in Preparation 14
was uliEardisoiath of 4- (4- pyridin-3-yl -
Preparation of 4-[4-(3-methvi-pyrazin-2-vi-pyrimidin-2-ylamino -

t
( DWM
(
(
0
y

benzoic acid

4~[4-(3-methylpyrazin-2-yl)-pyrimidin=2-ylamino]-benzoic  acid ethyl
ester prepared in Preparation 14 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 vellow solid.

MR (DMSO-ds. &)= 1.85 (s,3), 7.86 (d,2H), 7.44 (s ,iH), 7.65

(d,1H), 8.15 (s,1H), 8.56 (m,3H), 9.12 (s,1H), 12.67 (br,1H)

Preparation 25
Preparation of 4-methvl-3-[4-{thiazol-2-vlamino)-pyrimidin-2-vliaminol-

henzoic acid

4-methyi-3-{4-{thiazol-2~v]amino)-pyrimidin-2-yiaminc]-benzoic acld
ethyl ester prepzred in Preparation 15 was used instead of 4 ~(4-pyridin-8-yi-

pyrimidin-2-vlemino)-benzoic acid ethyl ester according to the similar



<21i>

<212>

<213»

<214>

<215>

<216>

<217>

<218>

<210

<220>

pyri m di n-2-yl am no) - benzoic acid ethyl ester
according to the simlar procedure to Preparation 19
to give the titled conpound as yell ow solid. <206>
IHN R (D MSOd6, 5)= 1.85 (s,3H), 7,36 (d,2H), 7.44
(s,1H), 7.65 (d,IH, 8.15 (s,1H), 8.56 (m3H), 9.12
(s,1H), 12.67 (br,1H <207> <288> Preparation 26 <209>
Preparation of

4- -methyl -3-[o-~thiazol -2-ylam no)-pvrimdin-2-vlamn
ol - benzoic acid <210>

4- met hyl - 3-[4- (t hj azol - 2-yl am no) - pyri m di n- 2-yl am no]
Qr@éﬁ%fgc{%&[@a@ét Y %sépe%i V@r@}@ai@deﬁ ncoPPepr at iyehl s solid.

was u i n d of 4-(4-pyridin-3-yl-
pyrinﬁ%ﬂwizf@&gﬁﬁmO)éﬁénig%b %bﬁ@)e¥ﬁ§% dstdb), 7.44 (s,1H), 7.65

according to the simlar 20 procedure to Preparation
@91l §ilve (s hd)ti%.Fedmcaipodnd as, Mgl |16 abi dil)<211>
1 HNO (DtvlsOd6, S )= 1.85 (s,3H), 7.36 (d,2H), 7.44
(s,1H), 7.65 (d,1H), 8.15 (s,1H), 8.56 (m3H), 9.12
(s, 1Hrepd2at8én (v, 1H) <212> <213> Preparati on 27 <214>

Prepar ati on of
4-j 4%@5@%&@2&&

wrrnol dibePrzdieging | -benzoic

4a¢hd <215>

-[4-(thiazol -2-ylamino)-pyri mdin-2-ylam no] -benzoi c

aci d &t hylthést@Er2-prapanes,iini Anepariaki:eN-36,9as #88dethyl ester
|nsteﬁd.o% 4- (4-pyridin-3-yl-pyrimdin-2- o .
DY O bEFPESAEIOBCLEY Yaf hydedestsdpadidd ot didmgytid i vtiey Ll -pyr imidin~2-
S4niTnb edyr; Pr at.j to giyve the
e i 25 "Vl T o e i 52 PR, dter procedre 1o
PlLOIZRR SO GI6 t o8y ive6t B3t { sl ed HompGur8ag me2ldh) soAd05

(s,1H), 7.35 (d,1H), 7.77 (m2H), 8.21 (s,H), 9.82

(s, 1H-NMRO.(DHSEsls AHP k215783 <B4 sHDPr épés atm @) 287<5L98s 1H), 7.35
Preparati on of
(8164; imyagobE) - ¥i2PYE Y 0 822y hani ng)zd(Feihy! benzoi

c acid <220>

3-(4-imdazol -1-yl -pyrimdin-2-yl am no) - 4- met hyi benzo

¢ acbf. &L hylon 98
Preparation of 3-(4-imidazol-1-vI-pvrimidin-2-vlamino)~4-methylbenzoic

acid
3-(4-imidazol-I-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 yvellow solid.

1
B-NMR  (DMSO-ds, &)= 2.38 (s,3H), 6.24 (d,1H), 7.12 (d,1H), 7.34

(m,3H), 7.49 (m,2H), 7.69 (s,10), 8.95 (s,10)

Preparation 29

Preparation of 4-(4~imidazol-l-vl-ovrimidin-2-viamino)-benzoic acid

4~(4-imidazol-1-yi-pyrimidin-2-ylamino)-benzoic  acid ethyl ester
prepared in Preparation 18 was used instead of A-(4d-pyridin-3-yl-pyrimidin-2-

ylamino)-benzoic acid ethyl ester accorcing to the similar procedure to



<226>

<227>

<228>

<229>

<230>

<231>

<233>

<234>

<235>

<236>

<237>

ester prepared in Preparation 17 was used instead of
4-(4-pyridin-3-yl- pyrimdin-2-ylam no)-benzoic acid
ethyl ester according to the simlar procedure to
Preparation 19 to give the titled conpound as yel |l ow
solid. <221> 1 H-INI\/R(DI\/SOdG) 5)= 2.38 (s,3H), 6.24
(d,iN), 7.12 (d,1H), 7.34 (m3H), 7.49 (m2H), 7.69
(s,IH), 8.95 (s,iH <222> <223> Preparati on 29 <224>
Preparation of

4-(4-imdazol -1-M -oyrimdin-2-~lam no)-ben zoic acid

Fj'g%jiatlfﬁndég ol mle ﬂile 6%16{ ‘EPWROW Fadcho) 88hsbi ¢ aci d
ethyl?, r@w?g»ecpar e‘od)“l n 'E%‘ze%f ?rb' OEE @§ ‘0’5}59”}356‘4’ 32 (d,1H), 7.36

i nst ead yI - pyri

nz Cld et I e cordlng to the
@‘i?ﬁm ar 8&@}; g}lﬁ)r t i 31 2H egpgé qﬁ gﬁ 19 to give the
titled conpound as yellow solid. <226> 'H NWMR
(DI\/SC—d6 6)= 6.32 (d,1H), 6.96 (m2H), 7.32 (d, 1H),

7. 56 Priedara) on B089 (m 2H) 8,12 (m2H) 9.32 (s, 1H)
<227> <228> Prea at i on <229> eparation of .
3(4_P LAt ion 0k A_ef—ll o-—-—L ugh%q%%aﬁp@ﬁaw

ne <§%@?n035359091@“~&5n95ﬂq@ Rengot Kt 1%071 d?@.cmmo 4-pethylimidazole
(17.19g, 71. 24muol ), 4-nmet hyl i m dazol e

(éi:ﬁmzﬁﬁ%Wrmn@b\t agoit 63A ioRr boranet § 9<98§g 711 %Aﬁﬂaﬁﬂ)) copper  {1.1g,

1?3??1@@%” vvercggé degn?é) Iﬁpdéggﬁ cgﬁan‘% -cli-)éef(e dfed to =

dﬁrﬂmmﬂa)ceaimrd@omﬁ%mo@rtarmiemdamr)eeohadhatmﬂd theratith at 14C0~150
140-150. C for, 16 hr. After, the reaction was .
Gonl otedy -t ne ERpBIatiGFe 0F Rb CPRAEHon (VesSEPeiiare of the

r6aligd $QsRT. wddhemho18d hyd racet ahey (20801) awast@dd®On!) was added
thereto and m xed therewith for 30 mn. The reaction

thenet ar endvas x¢d | ther eid thwi oth 3@ehi.e, T@ﬁdr@aﬁt@)(ﬁrgalﬁﬁéure was fiitered

| of thefllteredslut i Q Lth- M
R S i h SRt B Sul Phte Ot HReded bl %%Sn washed with
wang  wasiedy Wi Hlavﬂl?sh%aéﬁ@ ét‘é giMe it hel Lhddredaeempostitd washed with

as pale white solid. <231> H-IIIR(CDC13 5)=2.28

nthexapd toagios the tzH)ed eompgux(dsaarmaleevhsse 114, 6.92

s, 1H), 7.00 1 -
( TR (CDC(E SISDW 2. 28 (s %H 4.04 (br,2H), 6.79 (s,1H>, 6.83 (s,1H),

6.92 (s,1H), 7.00 (s,1H), 7.77 (s,1H)

Preparation 31

Preparation of 2-(2-methvi-imidazol-1-v1)-5-trifluoromnethy]-phenvlamine

2-methylimidazole was used instead of 3-amino—5-bromo-benzotrifivoride
and 4-methylimidazole according to the similar procedure to Preparation 30 to

give the titled compound as vellow solid.

H-0R {C0Cls, §)= 2.36 (s,3H), 4.17 (br,2H), 6.69 (s,1H}, 6.86 (s,1H),

6.91 (s,1H), 7.02 (s,1H), 7.26 (s,1H)

Example 1



240>

241>

<242>

243>

<244>

<243>

<246

<247>

<248>

<249

<232> <233> Preparation 31 <234> Preparation of
3-(2-net hyl -i mdazol-1-yl)-5-trifluoronethyl -phenvl am
ne <235> 2-nethylim dazol e was used i nstead of

3- am no- 5- brono- benzotrifluoride and

4- et hyl i m dazol e according to_the simlar procedure
to Preparation 30 to give theZ€i t| ed corrpound as

yel l ow solid. <236> "'HI| LR (CDCl13, S)= 2.36 (s, 3H),
4.17 (br,2H), 6.69 (s,1H), 6.86 (s, 1H), 6.91 (s, 1H)),
7.02 (s,1H), 7.26 (s,1H) <237> <238> <239> Exanple

?. 22 <240> Pr ara n of
N- f 3- PACRRE bR &MMM%BWEIthV'-Dhenvi

& 18- AQ)qdenzani de <241>
AApyT --pyrlm i n-Z-ylam no) - benzoic acid

pr epaﬂe@ﬂ—pnmd?ne?praﬂa:wmdi@-% 2’42@9)@6&%@ ) aahd  prepared  in

t hyl
p’%reé?“\?%ne}%ylg%é%yl a ﬁ%“ogl)epéf‘%d PHAEPbE Amidedg TyD5e
1r20 00 om&eHG BraMRhY) Lami Mb hbz@pﬁ?é&)’lnfpféiﬁﬁﬁéttd@n( BOM(poomnd 0. 83mmol ),
di et hyl cyano phosphate ( 0.245nml, 1.658mD1l) were
I‘béid@wefﬂbvla feaemil & \Xé@@b)ls arél cbetledcyaolobmsphate  ( 0.245m1,
égq‘@rg % t%?’%n}"éacgwgs%%%l %S (%3%8 ﬁgget @riethylamine
e m xture was mxed f'or

('Dhé?)mlxt UI%SMM)CM addddo ¢ KRretand Pa‘lﬂeiorag)amlrc I{hyeznxv\aise wvas mixed
obt t he_sol yti on of et h ace gnd sodi um

i 6@5% bf&ﬁaifléq“r coﬁ%ﬂlF%*édW%ﬁF g ddu an organic laver was
BuhiRat ed 140 t%@l lu?frbrnorﬂaft oﬁﬁ@hyaceﬁéel/gﬁl&dwgﬁz carbonate,

to give the titled conmpound as pale yellow solid
BT 1 B g0\ ~4Raez( Dl\/mudﬁ Sar)i= zs;umec(tgd?d—i)io 7c@Bmn  chromatography

1 8.03. (mbrl 8.17
@dl/itﬁgms § E G E R e R
, 9.36 (s, 1H), 10.15 (s, iH); 10.48 (s, 1H <243>
<244> HEX“ﬁerE@aSQ 2456 )Pr e atd,8m) of7.39 (s, 1), 7.56 (d,2H), 8.03
N-f3-(2-met hvlimdazol -1-vl)-5-trifluoronethvl-phenvl]

(m,54), 8.17 (s,1H), 8.21 (d,1H), 8.32 (s,1H), 8.49 (4,2H), 8.63 (d,1H), 8.72
(a,1H), 9.38 (s,1H), 10.15 (s, 1H); 10.48 (s,1H)

Example 2
Preparation of N-[3-(Z-methylimidazol-1-v1)-5~trifluoromethyl~pheny!}-

4~ (4-pyridin-3-vi-pyrimidin-2-yiamino)-benzamide
3-(2-methyl-imidazol-1-yl)-5-triflucromethyl-phenylamine prepared in

Preparation 31 was used instead of  3-(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenylamine and 4-{4-pyridin-3-yl-pyrimidin~2-ylamino)-

benzoic acid prepared in Preparation 19 according to the similar procedure to

Example 1 to give the titled compound as pale white solid.

H-NR  (DMSO-ds, 6)= 2.25 (s.3H), 7.32 (s,1H), 7.55 (d,2H), 8.05

(m,54), 8.21 {s,1H}, 8.26 (d,1H), 8.37 (s,1H), 8.50 (d,2H), 8.64 (d,1H), 8.78
(d,1H), 9.42 (s,1H), 10.25 (s, 1H), 11.21 (s, 1D

Example 3



<250>

<251>

<252>

233>

254>

<255>

<256>

<257T>

<258>

<250

<260>

<261>

<262

4- (4-pvridin-3-vl-ovrimdin-2-ylam no)-benzam de
<246>

3-(2-net hyl -imdazol -1-yl)-5-trifluoronethyl-phenyl am
ne prepared in Preparation 31 was used instead of
3-(4-nmet hyl -i m dazol -1 -yl)-5-
trifluoronethyl-phenyl am ne aﬁ%

4- (4-pyridin-3-yl-pyrimdin-2-ylamno)- benzoic acid
prepared in Preparation 19 according to the simlar
procedure to Exanple i to give the titled conmpound as

?2' V\'hl te SOL@E' ] 23, =5 rl) _Ei}gt’oég%vl—phenyl |-

4*(54—35!1')3?08 261(621din8237 (S, H), 8.50 (d,2H), 8.64
,1H), 8.78 (d 1H), 9.42 (s,1H), 10.25 (s, 1H),
11, srep1h > <249> Exanple 3 23 <250>
Pr eparat idin=o- _ :
N 130 (% h%ﬁé? TP GRS A Y o Pe e B Conedy At
Preparat (r t 20 &a@l 1Beq| ﬂpyead‘n off né-Z4<@5iidin-3-y1-pyrimidin-2-ylaminoj-
| am no) - benzam de <2

beﬁz?% 1 hZ#ACOBI e 69rF]?ﬁ ofi I BN Ipéﬁf%’febﬁ%z%\iagpgci y to give the

u@{%ﬂ%ﬁ%uh@ aspﬁﬁ@aﬁq%%ﬁ@ was used instead of
-( -pyridin-3-yl-pyrimdin-2-ylam no)- benzoic acid

aCCOIfHdﬁ\ﬂQ %m@ snzmzl ap Ar q%egkwe te3Exanphe ¥ .5® (m,1H), 7.85

ive t itlhe ound as pale white solid. <253>

e By B P @m%;n R m(“’ci;%ﬂ " o, R W
(d 1H), 10.29 (s, 1H), 10. 52 (s,1H) <254> <255>
nﬁ)l e 4 <256> Preparation of

I\I-[3_2.(_22h§31‘lhvllmdazol 1-yl)-5-trifluoromethvl - phenvl |

'2371% Lhiazo! & 2- ¥l =pveinat gy 2 b A0 po)-shenzam, daet hvi-phenyl |-

—3€’( 2 hiwedohyd-vivislaZ of dih-349) abiton Hfdraenideet hyl - phenyl anmi n

3 (AT HRH261 - Y0y BT 1P R BREPROT SRR an B 508

m@t@‘ac%rfd'@gd*ﬂa@h}?i'?%@aJ Hlilagrlmgﬁﬁq@ﬁ&oh@tkﬁxamﬂn@laﬁmh@ according
Ive the titled conmpound as pale white soljd. <258>

1o I%h@xlNMm(@IVS@od@iura jo= Bxaosl e S 3p) £iVE, 4Qe(mtjp|§i compgund as pale
whgxr:]g smzd. - 08

MR (DMSO-ds, 8)= 2.23 (s,3H), 7.42 (m,1H), 7.55 (m,1H), 7.68

(m 1H), &.07 (m,7H), 8.20 (m,2H), 8.73 (d,1H), 10.31 (s, 1H}, 10.55 {s,1H)

Example 5
Preparation of d-methyl-N-[3-{4-methvlimidazcl-1-v1)-5=trifluoromethyi-_

phenvl1-3-(4-thiazcl-8-v1-pyrimidin~2-vlamino)-benzamide

4-methyl=3-(4-thiazol-2-yi-pyrimidin-2~ylamino)-benzoic acid prepared
in Preparation 21 was used instead of 4-(4-pyridin-3-vl-pyrimidin-2-ylamino)-
benzoic acid according to the similar preocedure to Example 1 to give the

titled compound as pale vellow solid.

MR (DSO-ds,  5)= 2,19 (s,30), 2.36 (s,3H), 7.24 (s,1H), 7.35

(m,2H) . 7.47 (s, 1), 7.84 (¢,1H), 7.71 (4,1H), 7.92 (¢,iH), 8.01 (s,1H), 8.11



<264>

<265

<266>

267>

<268>

269>

270>

271>

Q72>

<273>

<274

<275

<276>

(m1lH, 8.07 (m7H, 8.20 (m2H), 8.73 (d,1H, 10.31
(s, 1H), 10.55 (s, 1H) <259> <260> Exanple 5 <261>
Preparati on of

4-met hvl - N-f 3- (4-net hyl i m dazol -i-vl)-5-trifluoromnethv
| -
ohenylI-3-(4_thiazo|-2-v|-pyri@ﬂdin-Z-vlanino)-benzam
de <262>

4- et hyl - 3- (4-thi azol - 2-yl - pyri m di n- 2-yl am no) - benzo
c acid prepared in Preparation 21 was used instead of

Gl GG L BT (BT sclurerto Bdipe ) fo
give the titled conpound as pale yellow solid. <263>

i H- NNi R (D141 SO-d6, 5 )= 2.19 (s,3 H), 2.36 (s, 3H),
7.24 Esample 67 35 (m 2H), 747(s|h) 7.64 (d, 1s1),
. 8.

(757.% B@P'e% 3%1021% |%25 uorcomethvi-
Etﬁﬁﬁb]—ﬁxéﬁrmhea@ <26/6>m1?rﬂg§haz+ygﬁmnf0) bcnzamld

4metgy& {3 2metth|r5|dazoI yl)-5-trifluoronethv

| 2-methylimidazol-1-yl)-5- trlfluoromethyl ~phenylanine was used

gllé@@éédz |607 f: -4A4L 82 Pl da = R b R 2 V&n?e'ffhéﬁ%haﬁﬂ 2. accordi ng

3 (2= menhhdri picadale 1o FikimBet$ ithl goreotiet byt -dhempbani.n

e was, used instead of

3-(4- d‘bmi‘&l (BisTadol - 8-y -8B t ¢4, BEuor rast hid, 3phenylcami(e, 1H), 7.42
e according to the simlar procedure to Exanple 5 to

@ﬂ 79, E he%ﬁ ikl ﬁ@b C@'(H%‘JU&']DQH} ;%% ((deh%% @\@8} @o)s (s,1H), 8.15
ﬁa 14H7> (8,35, th688 68, @HE 7678 (d, IH), 17. @%((Sdlﬂj)H)

8.06 (s,iH), 8.15 (s,iH, 8.35 (s,2H), 8.51 (d,1H,

9.23 (s, iH), 10.52 (s,1H <269> <270> Exanple 7
<271>ERmeparfati on of

4- met yI I\I-(5 met hvl t hi azol - 2-vl)-3-(4-thi azoI
- io Iaﬁ-no)-—-@éﬁi&ﬂd@@? thiazol- —VZ) 3 (i—thlazoi 2-yl-

pyr i
F IRLhyl73% a4h FH'%Q w2ay! - pyrimdin-2-yl am no) - benzoi
C aci d and - hyl t hi azol e were used i nstead

of 4-4{#ephyli-Gi-04-3hyd zopyd-iyivpdic i i1 ny2-artimio)o) ~eenand c acid  and  2-
aci

a@lf(045n%ﬁdtﬁwfmada&eowefel B9 - 50tERE| Qbr Gt Ryr Ldin-3-y1-pyrinidin-2-

ylamino)— benzoic acid and 3~{4d-methylimidazol-1-y1)-5-trifluoromethyl-
phenylamine accerding to the similar procedure to Example & to give the

titled compound as vellow brown solid.

H-NR  (DMSO-ds, 6 )= 2.32 (s.3H), 2.36 (s 3H), 7.18 (s, UD), 7.44

(d,2d), 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)

Example 8
Preparation of 4-methvi-N-[3-(4-methvlimidazo}-1-vl)-5-trifluoromethyl-

phenvli]- 3-{(4-pyrazin-2-vl-pvrimidin-2~vlaminc)-benzamide

d-methyl-3-{4-pyrazin-2-vi-pyrimidin-2-ylamino)-bhenzoic acid prepared
in Preparation 22 was used instead of 4~{4-pyridin-3-vi-pyrimidin-2-vlamino)-

benzoic acid according to the similar procedure io Example 1 fo give the



<278>

279>

<280>

281>

<282>

<283>

<284>

<285>

<286>

<287>

<288>

phenyl am ne according to the simlar procedure to
Exanple 5 to give the titled conpound as yell ow brown
solid. <273> "HNyR (DN SOd6, 6 )= 2.32 (s,3H

2.36 (s,3H), 7.19 (s,1H), 7.44 (d,2H), 7.85 (d,iH),
7.95 (s,1H), 8.06 (s,1H), 8.31 %s,lkb, 8.58 (d, 1H
9.20 (s, 1H), 12.36 (s, 1H) <274> <275> Exanpl e 8
<276> Preparation of

4--nmethvl - N-[ 3-(4-nmet hvl i m dazol -1-yi)-5_trtrifluorone
thyl- hp env y -

il éd%ﬁaﬁ&k? et U e i e PN

-pvrazin yrim di n-2-yl am no) - benzo

L? R L Le@?‘nﬂﬁf% T o) biheol €0 (5.1, 7.29

ci,d, agco d to the simlar procedure to Exanple 1
?15 g % %%ﬂiH@%d%ﬁﬁ%dﬁﬂé@%a%ﬂ#dd&@sdBa(dZL 8.54

(B0 IR P G 029 Ty 1), 53 %Z%Hﬁﬂ 7,63

(le) 775(d1|—|) 8.14 (d,2H), 8.38 (d,?2
(d, 2 6% (s,1H), 9.06 (s,1H), 9.45 (s, 1H) 10 56
(s,l <280> ExanD | e 9 <281> Preparation of

nEtPﬁéDaPﬁﬂh%n(é} &é?%bl‘ﬂ—ggu{QLméth¥b?mzéaéJﬂ—ﬁL¢W3r§r??9@Phoromethv§—_

gmiifie) - benzami

4 met hy| E%V(i (4?%’. Az ﬁ‘%’yﬂ“&lal?hyéal%}ln%br%fom acid was used
inplemadoné éc(4}pwa£d uSEH§l+ﬁy3Eﬁ¥ﬂdn€ﬂ—ylam1no)~ben201c acid according to
i m di n-2-yl am no) - benzoi c acid

g%csdpgﬁy aﬁgpt‘?fe%%% t8j BF‘EW Br bt &dik dheof ibtedysiospoundoas pale vellow
s@ipe the titled conpound as pale yellow solid. <283>
[ H-D|14R(DMSOd6 5)—235(3 3H), 2.37 (s, 3H),

6.95 ?%\W@"D(Du@@fﬂ P ey’ (§90% 3 Z%.?I)%Z’G%% (s,1H), 7.37
(%1%?4?%%@%7%&?&&@ E DY 2 B w818 61, 5.3

(d,2H), 8.63 (d,2H), 8.75 (s,1H), 9.27 (s,1K), 0.41 (s,1H),10.68 (s, 1)

Example 10
Preparation of N-[3-{4-methviimidazol~1-v1)~5- trifluoromethv]-phenv]i-

4-_(4~pyrazin-2-vl-pyrinidin-2-viamino)-benzamide

4~(4-pyrazin-2-yl-pyrimidin-2-ylamino)~benzoic acid prepared in
Preparation 23 was used instead of 4-(4-pyridin-3-yi-pyrinidin-2-vlamino)-
benzoic acid according to the similar procedure to Example 1 to give the

titled compound as pale vellow solid.

1
H-MMR  (DMSO-ds, 8)= 2.20 (s,8H), 7.35 (s,1B), 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, 1)

Fxample 11

Preparation of N-[3~(2-methviimidazol-1-v1)-5—iri{luoromeihy]- ~phenvl -




<292>

<293

<294>

<295>

<200>

<297

<298>

<299>

<300

<301>

<302>

<303>

<304

<285> Exanpl e 10 <286> Preparation of
N-f3-(4-nmethvlimdazol -I1-vl)-5-trifluoronethvl-phenvl |
- 4 (4-pyrazin-2-vl-pvrimdin-2-v'am no)-benzan de
<287> 4-(4-pyrazin-2-yl-pyrimdin-2-ylam no)-benzoic
acid prepared in Preparation ég was used instead of
4-(4-pyr idin-3-yl-pyr imdin-“2{yl am no)- benzoic
acid according to the simlar procedure to Exanple 1
to give the titled conpound as pale yellow solid.

<288> 1H-Nff2 (Di;1SOd6, 5)= 2.20 (s,3H), 7.35 (s,
. 3] 8.19 (d,2H), 8.36
i (s,1H), 10.12

h( 1
Ig?ep;%ibégl %éghﬁzmﬁaaMpﬂSQ? trﬁzl%g?on@ﬁﬁﬁpjpﬁex%ﬂi afA2l>  was used
iRete3d( 21 net W kintan lazplvizy s S i wmﬁmmvmhqghwne according

t%ﬁgl&e Séﬁ]‘l’l'fnxéa(#q%?e Vgo @frrﬂpné did‘ t% \él ‘%mt@l%) tlfﬁnéacompound as pale

YIehic@axw)ilzdl yl) - 5 trifluoronethyl-phenyl am ne was used

i nstead of
3-(4-nmethylimdazol -I-yl)-5-trifluoronethyl - phenyl amn

i 10 th | dure to Ex
G v Fr oSG omiolmet -ag 2%??34 N P Eon, T<gbatn, 3, 7.94
<294> H\Ni 1R (DMBO-d6, 5)= 2.34 (s,3H), 2.29 (d,2H),
(7,302, (®BH)(d, 7094 8.8, @H) 153, 085(ld (2HH) 8. 40 (CUIELHLO.09 (s, 1H),

H,9.17 (s,1H), 10.09 (s,IIl), 10.39 (s, 1H)
1§2§5£§ 35 6> Exanple 12 <297> Preparation of

4-met hyl - N-[ 3- (4-net hvl i m dazol -1 -yl )-5-trifl uoronet hv
ohengumel X2 ( 3- met hyl pvrazi n- 2-yl ) - pvrlmdln 2-vl anin

ol - b@ggﬁ%iﬁ[ﬁmi@§9§>e 1 f luoromethyl-

a : .
ool 1 beridi(G-acing | prepat-Sdy | )Hpﬁrﬁ@afrﬂﬁl—@mmzﬁom&m%b

|nst f 4- ridin-3-y rimdin-2- ,
yl ani n%%t%héngzgé P%@PHWA%@M gVt oPYhENigi Hdgheminol -benzoic  acid
pRHAEQAYR epLeB EXARR! €1 hal Qs@h Viistead of 4-(4-pyridin-3-y1-pyrimidin-2-

ylamino)-benzoic acid according to the similar procedure to Example 1 to give

the titled compound as pale yellow solid,

MR (DMSO-de,  6)= 2.22 (s.3H), 2.39 (s.31), 2.79 (s.3H), 7.06

(s,1H), 7.20 (s,1H), 7.32 (s,3H), 7.59 (d,2H), 8.18 (s,1H), 8.50 (m,3H), 8.58
(s,1H), 8.92 (s,1)

Example 13
Preparation of 4-methvi-N-[3-(2-methvlimidazol-1-y1)-5-trifluoromethvl-_

phenv!]-3-{4-(3-methvlpvrazin~2-v1)-pvrimidin-2-vlaminol-benzamide

3-(2-methylimidazol-1-yl)}~-5-trifuoromethyl-phenylamine was usad
instead of 3-(4-methylimidazol-1-y1)-5-trifluoromethyl-phenylamine according
to the similar procedure to Example 12 to give the titled compound as pale

vallow solid,

H-NR (DHSO-dg, 8)= 2.3% (s,3H), 2.43 (s,3H), 2.80 (s,3H), 7.08



<305>

<306

<307>

<308>

<300>

<310>

<Gl

312>

<35>

<316>

<317>

<318>

the titled conpound as pale yellow solid, <299> 1H FTh
(DMVBSO-d6, 8 )= 2.22 (s,3H), 2.39 (s,3H), 2.79 (s, 3H),
7.06 (s,1H), 7.20 (s,1H), 7.32 (s73H), 7.59 (d,2H),
8.18 (s,1H), 8.50 (m3H), 8.58 (s,1H), 8.92 (s, 1H
<300> <301> Exanple 13 <302> Preparation of

4-met hyl - N-[3-(2-net hvl i m dazof?1-yl)-5-trifluoronethv
| -

phenvl | -3-[4-(3-net hyl pyrazin-2-yl)-pvrimdin-2-vlamn
ol - benzam de <303>

3-(2- nethylln1dazol 1-y1)-5-trifluoronethyl - heqylan1n

el Wak Jséd imdtiead .68 (m 3H), 7.61 (d4,1H), 8.10 (d,2H), 8.50 (d, 21,

4-qre zoh- - ) rifluoromethyl-phenyl am

ri@éa((-:CoEadi %'g t%']t%l%e 9;%1 §H)trocedure to Exanple 12

to give the titled conpound as pale vyellow solid. i

<30; > (DrI\/BO ds, 6 )= 2,39 (s,3H), 2.43 (s,3H), 2.80

(s, 3HRampleaddo7 (d)1H), 7.26 (s 1H), 7.33 (m 3H),

7.61 {%%%%_t_}_ggég (9220 e8P Ghr o 25y 1) 8- g’lﬁlf(lgorjdﬁ!}ethvl—uhenv I-

8. 64 ,ITH)™<30557<306> Exanpl e 14 <307
4p dtam! azin- ~V1 ~pvrimidin-Z~vlamino|-benzamide

F¢'5?_&fﬁﬁﬂfgjégLh}ngfg%?L—;—yYE)py?léfalgl q?fé%Igg \Qen oxc ac1d prepared

igiﬂi 8@@@1@1&' BY @1 ved- Yok e RY It MA@ M1 2E-PRlpyPRRIZRA 2y Lamino ) -

bgnpaic( :aCh@tWmezitn Zh@Aampwn rirarefuze ytanfyseple 1 to give the
gr eparation 25 was used

- d

tglﬁ& %"pﬁfu%zl a(s4 apff?%lﬁ Wfo); pyrim din-2-yl am no) -

b i d t h

el S AR T 463@3«3 o haBLgEeAe sy (. 7.5
lid. <309> 1H N1R 6, 4

(§123fl§1H) .5 "211ui, $ @d@ii . (%n -Z)éH)(,SJ%i 92§(3%1 ﬁ)ﬁ*)s §742 (¢, 21,

8. , 8.36 (d,1H), 8.42 (d, 2 9.37
9(%?(H)1H) %298 §3 ) <310>( <3T)1> Exan‘pl(e 15H)

Example 15
Preparation of N- [3-(2-pethvlimidazol-1-v1)-5-trifluorocmethvl-phenvl -

4- T4-(B-methviovrazin-2-vD)-pyrimidin-2-vlamino!-benzamide

3~(2-methylimidazoli~1-yl)~5-trifiucromethyl-phenvlamine was used
instead of 3-(4-methviimidazol-1-yl)~5~trifluoromethyl-phenylamine according
to the similar procedure to Example 14 to give the titled compound as pale

vellow splid.

MR (DHSO-ds, &)= 2.36 (s.3H), 2.79 (s,3H), 7.17 (d, 2H), 7.31

(m,30), 7.64 (m,8H), 7.92 (d,2H), 8.15 (d,1H), 8.29 (d,2H), 9.12 (s, 1H),
9.62 (s,1H)

Example 16
Preparation of d-methvi-N-[3~(4d-methviimidazol-1-v1)=b-trifluorcmethvli-_

phenvl |=3-[4=(thiazol=2-viamino)—ovrimidin-2-vleminol-benzamide

d-methyl-3-14-(thiazol-2~yiamino)-pyrimidin-2-ylaminol~benzoic acid

prepared In Preparzticn 26 was used instead of 4-(4d-pyridin-3-vi-pyrimidin-2-



<319

<323>

<324>

<328>

<330>

<331>

<312> Preparation of

N-13-(2-nmet hvl i m dazol -1-vl)-5-trifl uoronethvl-phenyl]
4-

[ 4- (3-net hvl uvrazi n-2-vi)-pvrimdin-2-vl am nol - benzam

de <313>

3-(2-nethvlim dazol - 1-yi ) - 5-tr 281 uor onet hyl - phenyl ani n

e was used instead of

3-(4-nmet hylimdazol -1-yl)-5-trifluoronethyl-phenyl am n

e according to the simlar procedure to Exanple 14 to

gi ve the titled conpound as pale vyellow solid. <314>

THINOR ~PEMSE: o i dsaoeer inget q shargimi parzgreepdsry to7ixmpple 1 to give

¥ 3 , 3H), 7.92 (d,2H), 8.15
§% iﬁ;’?e‘isf?"f%&'(n&f g%op?a%.yﬁpoébs;gg@fa;? 9. 62 &,1?3 <315>
<316>! I 6,<317> P t] f
4-nethj?- fgW%Eg%et 51i%?§23§ﬁ¥§?v?)@%-?%? %ud@gﬁeéﬁv ), 7.15
|
s RS bt ol 915t a2 pv 5% B, 4 i), 8.40 (5,18, 8,52

zam <31 \
R P T 4381 o s ¥hof S 1 055+ YPam noj

-benzoic acid prepared in Preparation 26 was used
instead of 4-(4-pyridin-3-yl-pyrimdin-2 28
yIaniﬁ%?Eggigbic acid according to the simlar
pr oceptirRrh O oEXaMk-Re thyl W-98v@-nd &1 Lh tdaech g
pal e yel | ow solid. <319 . o, .
By~ -3ehiag | aping) ~pyr i m E)n-27y i ing k-bempami ge 24
1 o z ] _.?..-.. — B 1 40 7 o
1::%,(28@%@3[(1 fr%l‘]d?%ﬂi L5 ?ﬁ?%@%%%h%@lfﬁﬁe 0. 5428 used
istddd) ,0f1B-49-n(eshilHni 3303~y £ 3Bt EXaople t Uy s8R amine according
Prepar at .

n of . .
t4. ?rﬁﬂméﬁaf( Froedvse niA ERREESoR0 | 13/151v8- the £ UiglosRiapund as pale

le1 low solid.
3Aphenyl1-13-[4-(thiazol-2-v|am'no)-pvrim'din-2-v|am'no|-

benzami 23> =
3-( 2-1?{%%| (TS0, 5 15 o bt hy S bheryam e 1) 7-08
e wWas d.inste f

8 VB iy (o165 13 574 Fmuidombe Ty (4 hiengf 4 (1), 8.51

(8, BDGOY dings , 149, they SisMi)ar progedyr git o Exanple 16 to
give the titled conpound as pale vyellow solid. <324>

1 H N VIR (DhMSO-d6, 5 )= 2.31 (s, 3H), 2.39 (s, 3H),

6.99 £d 1H) 457. 08

Preparation of N-{3-{(4-methylimidazol-i-vi)-5-trifluoromethvl-phenvi]-

ggxﬂiiﬁﬁuoromethyl—_

(s:
(s,

4~ _[4-(thiazol-2-viamino)-pyrimidin-2-vlaminol-benzanide

4-[4-(thiazol-2-ylamino)-pyrimidin-2-ylamino]-benzoic acid prepared in
Preparation 27 was used instead of 4~{4-pyridin-3-yl-pyrimidin-2-ylaminc)-
benzoic acid according to the similar procedure to Example 1 to give the

titled compound azs veliow brown solid.

H-R (DMSC~ds, &)= 2.24 (s,3H), 6.92 (d,1), 7.13 (s,1H), 7.27

(s,1H), 7.51 {d,24), 7.89 (m,3H), 7.96 (d,2H), 8.29 (s,1H), 8.30 (d,1H), 9.58
{s,1H), 8.96 (s,1H}, .38 (s,1H), 10,16 {s,1H)

Examplie 18



<333>

<334

<335>

<336>

<340>

<341

<342>

<343>

<344>

(s,M, 7.12 (d,2H), 7,25 (s,1H ), 7.43 (m3H), 7.72
(d,2H), 8.41 (d,1H), 8.51 (s,1H), 9.12 (s,1H), 9.37
(s,1H), 10.41 (s, H) <325> <326> Exanple 18 <327>
Preparation of
1ii-[3-(4-methvlimdazol-1-vl)-5-trifluoronethyl-pheny
[1- 4- ”
[4-(thiazoi-2-vlamno)-pvrimdi r19 2-vl am nol - benzam de
<328>

4-[4-(thiazol-2-ylam no)-pyrim din-2-ylam no] - benzoic
acid prepared in Preparati on 27 was used inst ead of

@Etzmj OB 3@146&; t:htrl);mlﬁaﬁﬂ Q.dfll)H} tr@fﬁﬁ)roréﬁhi}‘ﬁphex&lﬁﬁme according
<331>

S, . 9.38 (s,1H), 10.16 (s, <330>

§0|%'5')2§1m14g§2érqsﬁgpﬁgr 5pi%ﬁméfe 1@ to give the t\tle%( compound as pale
De1[13w (sZin@t hvl i m dazol -1 -vl)-5-trifluoronethvl-phenyl |

4- _[4-(thiazol-2-vlam no)-pvrimdin-2-vlam no]

-benzamivie BR%Rd,, §)- 2,36 (5,88, 7.05 (410, 7.10 (s 1), 7.24
3-(2- methyllmdazo- -y) 5-trifluoronet hyl'-phenylamnn

f

O e g1 S o1 65 G305 7135 Ao Brmel 1R <Pty Pl o 10, 9.16
&,aBL000idds 1) t e 23 (6 @y procedure to Exanple 18 to

give the titled conpound as pale vyellow solid. <334>

1H NWVR (DMSO-d6, 5)= 2.26 (s,3H), 7.05 (d,1H), 7.10

(s,1 4 (d,2H), 7.46 (d,2H), 7.69 (m3H), 7.89

(d, Zzwé’gﬁ?(d 1H), 8.65 (s,1H), 9.16 (s, 111), 9.43

(s, 1HPreph@a2tn( sofl HB-<33bixlazeB367! EWade@n%\/ka’ﬁﬂﬁg) ~4-methyl-N-[3-

4- 3= (4 imidazo! -pyrimidin-2-ylamino)-~4-methylbenzoic acid prepared
nmet hvl i m dazol - | -yF) g trifluoronethvl- pherB{VI | - benzam PTEP

idePregrgation 28 was” used imstead of 4-(4~pyridin-3-yl-pyrimidin-2~ylamino)-

b%né@ch@g?@é%o@&dyna Ry tH]e d'sxnml at Sr%‘c'éé’&re“ tms hc%/mlp?enfoto give the
titled compound as pale vellow solid.

U-MMR(DHSO-ds, )= 2.27 (s,3H), 2.30 (s.3H), 6.84 (d. 1), 7.24

(s,1H), 7.39 (s,1H), 7.56 (d,2H), 7.89 (m,3H), 7.92 (d,2H), 8.07 (s,1H), 8.35
(s,18), 8.42 (d,1H), 9.40 (s,1H), 9.89 (s,1H)

Example 21

Preparation _of _3-(4-imidazol-1-vi-pyrimidin-2-vlamino)-4-methv|-N-[3-

(2~_methvlimidazal-1-v1)-5-trifluoromethv]-phenvl 1-henzamide

3-(Z-methylimidazol-1-y1)-5-trifluoromethyl-phenylamine was used
instead of 3-{4-methylimidazol-1-y1)-5-trifluoromethyl-phenyiamine according
to the similar procedure to Example 20 to give the titled compound as pale
yellow solid,

S n SN yee s - t o ~1T 7o
H-NMR {DHS0-dg, &)= 2.29 (s,3H), 2.35 {(s,3), 6.96 (d, 1H), 7.15



<345>

<346>

<347>

<348>

<349

<350>

<351>

<352>

<333>

<354>

<3355>

<356>

<357>

<358

in Preparation 28 was used instead of
4-(4-pyridin-3-yi-pyrimdin-2-ylam no)- benzoic acid
according to the simlar procedure to Exanple 1 to
give the titled conpound as pale yellow solid. <339>
111-1 IR (DI'$SO-d6, 8 )= 2.27 (s,3H), 2.30 (s, 3H)
6.84 (d,1H), 7.24 (s,ill), 7. (s,1H), 7.56 (d, 2H)
7.89 (m3H), 7.92 (d,2H), 8,07 (s,1H), 8.35 (s,1H),
8.42 (d,1H), 9.40 (s,1H), 9.89 (s, 1H <340> <341>
Exanpl e 21 <342> Preparation of

LR S 8t .7 Yo Uy 1 ThdFoRBLnd| SpREIVY - bezto 1), 8.39

' : H 15 .
g%?g%net ?n%gazé? 1. %ﬁ} 5-trifluoromet hyl - phenyl ani n
e was used i nstead of

3-(4-get.?¥l%n1dazol-1-y1_)-5-trif|uoronethyl-phenylam

ine a to the simlar procedure to Exanple 20

to gi yehhg: ihht | ed gonpoyd- ﬁaﬁd@ﬁi]el melov}Wd&mzLdlamino)—N—[?)—(a;-
<344>7=L’2t§|—r‘—(i DHSO- ,

Od6, 5)=2.29 (s,3H, 2,35 (s,3
fl i1 70lEmve amigesg

nidazly 17 : , RN
g(rjn i 4; é‘f‘;da%g ‘%EB’ ‘Dfﬁlnllg 1?22{ m1§%)2 el(li%;gi @gﬁgl%repared in

P&%pfr%47@n Prepadatised Qfhstead of A—~(4-—pyr1dm"3—y1-pyr1m;dm 2-ylamino)-

4-(4-imdazol -1 -vl-pvrimdin-2-vlam no) - %3 &
L0 ol dagenording to the similar procedure to Example 1 to give the

e
-ﬁix%?c§m§g§5hgpggﬁﬁ§gmpw phgny! | - benzani de <348>

pyri m di n-2-yl am no) - benzoi ¢ acid

brepaiieg n(n»f@b%araéb% 29 vasyysed gnsteadygl 7.50 (5,1, 7.43
4- (4-pyr 1di yr |n-2-y anlno - "benzoic

Gk SEcpdng o it o pracedr €10 EamlE R L o

3 | S 2.24 (s, 3 6.92 d 1H),
& ﬂ% %hﬁ%@s S 89?5 (SI—D]H) 7. 49 (észH)H) 7.76 (En 3H),H)

787 (d 2H) 821 (s,1H), 8.25 (s, 1H), 8.29 (s,iH)),
9.45 {s 1:212), 10.02 (s,1H <350>

Preparation of 4-{d-ipidazol-1—vi-pyrimidin-2~v!lamino)—N-[3-{2~

methvlimidazol- 1-v1)-5-triflugromethyl-phenvl |~benzamide

3-(2-methylimidazol=-1-y})-5-trifluoromethyl-phenylamine was used
instead of 3Z-(4-methylimidazol-i-y1)-5-trifluoromethyl-phenylamine according
to the similar procedure to Example 22 to give the titled compound as pale

vellow solid.

H-NMR (DMSO-ds, &)= 2.26 (s,3H), 7.04 (d, 1H), 7.28 (d.2H), 7.48

(d,2H), 7.52 (d,2H), 7.64 (m,3H), 7.81 (d,2H), 8.30 (s,1H), 8.33 (d,1H), 8.47
(s,1H), 10.09 (s,1H)

Examples 24
Preparztion of N-[3-{(4-methvlimidazol-1-v1)-5-trifluoromethyl-phenvi}-

4~ {4-pyridin-3-vi-ovrimidin-2-viamino)-benzamide hvdrochloride

N-[3-(4-methylimidazol-1-y1)=-5-trifluoromethyl-pheny!]-4-(4-pyridin-3-

vi-pyrimidin-2-ylamino)-benzamide (100mg, ©.19mmol) prepared in Example 1 was



<350

<360>

<36i>

<362>

<363

<364>

<365>

<3662

<367>

<368>

<369

<35! > Exanpl e 23 <352> Preparation of

4- (4-imdazol -1-vl-pvrimdin-2-ylam no)-N 13- (2-

met hvl i m dazol -
1-vl)-5-trifluoromethvl-phenvll-benzam de <353>
3-(2-nmethylimdazol -1-yl)-5-trifluoronethyl-phenyl am n
e was used instead of 31

(4-nmet hyli m dazol -i-yl)-5-trifluoronethyl-phenyl am ne
according to the simlar procedure to Exanple 22 to
give the titled conpound as pale vyellow solid. <354>
"H NTNR (DMVBO-d6, 8)= 2.26 (s,3H), 7.04 (d, il),

afeE Rk ,acEidtB (z&m,lizwa;rd7tf532m(>dum=|)was7ccs>48<é o3P - 71‘¥531@L1-‘<<tufe of HCI

% 2% 5@55£ 4&@@50 aréﬁg &d iﬁ'ﬁés%d'ér%%\g;séﬁ) baﬁ&% QQereto.  The

m?kid?e(éaéﬂ%hﬁéﬂldﬂ G@@@|témp&ﬂature for 18 hr, and filtered to give the
--5-trif|uoroneth¥Q henvl
i

t{ ulegvedmppind3ay fed @Fthhﬂlanlno) benzani de

hydr ochl ori de <358

N- [ 3- HiIN‘\Ret(WW‘I@ndaZSd 12.9F) {830 f (Tudt bty - e abd:2h). 8.09
| -4-(4-pvridin-3- yl-pyrimdin-2-'yianino)-benzamn de

(ﬁ]@prrgg 10. a@mqw R. pre(@ane)d BresExanil e 81 5wasl,34), &déedd, 1), 8.75
to acetone 20mL) 8§thg m xture was cooled to O *C.

(A W xtUoé (@f e 10(‘5@5 149 512, 0.41mmol) and acetone

(5mM) was dropw sely added thereto. The m xture was

m xed at roomtenperature for 18 hr, and filtered to

give the titled conpound as yellow brown solid. <359>

1H MR (DVBO-d6, 6 )= 2.25 (s, 3H), 7.34 (s, 11-1),
7.55%@@!@)—,48.09 (m5H), 8.17 (s, H, 8.27 (d,1H), ]
8. 35 E((@@H%M 54 -d2326)-me 10 3n (@ zdH)L-y B-B5t r ifdudiddhethv 1 -phenyl |-

9 52 10.69 (s, 1 <360>  <361> | e
35Mh?ﬂ¥rnméﬁlnf§ﬂvlamzno) benzaﬁ%de 2 lvgrocﬁfogna

N[3 xgs tH%ﬂhr{”gﬁ%é%z—%—w)%5{{11%;&68@ g@lﬁh\éh’ g hand by idin-3-

din-2- benzam de
yb&@%&@@iﬂlQ¥24#$ami%64$benfam1de prepared in Example 2 was used instead of

MLy ticags 1P et 1B bt by MORGIRT P ChPRAMAL - 51-
pyrimidin-2-ylamino)-benzamide according to the similar procedure to Example

24 to give the titled compound as yelicow brown solid.

MoNMR (DMSO-ds,  §)= 2.32 (s,3H), 7.37 (s,1H), 7.62 (d,2H), 8.14

(m,5H), 8.26 (s,1H), 8.31 (&,1H), 8.39 (s,1H), 8.51 (d,20), 8.71 {(d,1H), 8.83
(d,1H), 8.47 (s,1H), 10.37 (s, 1H)

Example 26
Preparation of 4-meihvi-N-[3-(4-methy!imidazol=-1-v1)=56-trifluoromethvl-_

phenyl1=-3-(4-pyvrazin-2-yi-pvrimidin=2-vlamino)-benzamide 2 hvdrochloride

4-methyl=N-[3-(4-methylimidazol~1-y1)-5- trifluoromethyl-phenyl ]-3-(4-
pyrazin-2-yl-p pyrimidin-2-ylamino)-benzamide prepared in Example 8 was used
instead of N-[3-(d-methylimidazol-1-v1)-5-trifluoromethyl-phenyl]-4-(4-
pyridin-3-yl-pyrimidin-2-ylaminc)-benzamide according to the similar

procedure to Exampie 24 to give the titied compound as vellow brown solid.



<370>

371>
<372>

<373>

<374>

<375>

<376>
<37

<378>

<379>

<380>

<381>

<382>

yl - pyri m din-2-yl am no) - benzani de prepared in Exanple
2 was used instead of
N-[3-(4-methylimdazol-1-yl)-5-trifl uoronethyl-phenyl]
-4-(4-pyridin-3-yl- pyrimdin-2-ylam no)-benzam de
according to the simlar procedure to Exanple 24 to
give the titled conmpound as yell ow brown solid. <365>
1H.NIR (DWI1SOd6, 6 )=32.32 (s,3H), 7.37 (s, 1H),
7.62 (d,2H), 8.14 (mb5H), 8,26 (s,1H), 8.31 (d,1H,
8.39 (s,1H), 8.51 (d,2H), 8.71 (d,1H), 8.83 (d,1H),
8.47 (s,1H), 10,37 (s,I1") <366> <367> Exanpl e 26
<368> Preparation of 4-neth

3- (4@ hPiEOrdelazd)= | 2.29) {5, Q}‘})bfﬁtﬁ;{ dretBy| 7-35 (s,1H), 7.57
phenyl | - 3- (4-nvrazi E

(s, gﬁ)yl 7[}3}”‘ (i) N7254v{@siinoB- Hefid. L) d8.56 kil 08Tt dd) . 9.27

(s AH)nef’fﬁ%I (5,102 (8. 8(74(%1%%%yl i m dazol -1-yl)-5-trifluoronmet
hyl - phenyl ] -3-(4- pyrazir. 2y] pyrimdir. 2 ylam no)
benzam' de prepared in Exanple 8 wwas used instead of

hyl i m dazol -1-yl)-5- tr| fl uoronet hyl phenyl ]

4 (}4 iﬁﬁt‘ b 1 S4-hbt HYY N bd -1 uorometh
acco?elnglot eS|mIar ce Ex3
- s DY AR % d

37 I?EJEEWE:)M{S(-%l‘@'@iml5320121'3’9)”(591155014“@“33@1("91}'61‘”}1”3 (4-

7.57 7.61 (d,1H)..7.5
pyrazxtﬂ_-z(-zdlﬁnmwdxg-' %“HH‘Z enzgm?déz( p?r[&d %gn%lg’_% was used
1n%eZt§ ( S?le) ﬂ-q38(74—&§th§=il‘i}nnf£z31¢’l—yi<ﬁ%2t? i mmem?pmms4~(4—

reparation of 4-met

pyr[lﬂn(-z—mmmdnnd%wéammolnbyn@mtch £ 1 CBHPRy| 10 ofhe, pimilar
pré%(;%x.? ﬁtf*ﬁpamglé/l ﬁ)ré%dﬂﬂé 2@ cohpaand beyzhivwderofn solid.
ori

"@rg %2 et hyBo migerp) -71191 Xs 3H) ri T30 el h 7.45°
vl enyl] 3-( -
2-vI b aH
(P9 27 o Fa¥io Y BTl fin2-y batnaly, benaats, 4o, ps Spatcs

I nst ead of
(d D 3-8(.98 riet | |918’b|é§dIH3l Y63 (s. :tHI’)I' PR Givdtll >, yl - pheny
[]-4-(4- pyridin-3-yl-pyrimdin-2-ylam no)-benzam de
according to the simlar procedure to Exanple 24 to
gi v@xhfifetd® | ed conpound as yel |l ow brown solid. <375>

( s, W dP ’4~met21ﬂ—§“-f?30(4-§1e§rw11m1ziaﬂcﬁ ~{-S) Y4t r £ Qo omethyl—

nhenvl]~3-(4—-thxazol"2~yl—nvrumdm-z-vlammo) ~benzamide 2 hydrochloride
4-methyl-N-{3-(4-methylimidazol- -1-y1)-5-trif luoromethyl-phenyl 1-3-(4~

thiazol—z-yl-pyrimidin—Z-—ylamino)~benzamide prepared in Example 5 was used
instead of N~[3~(4-methylimidazol-1-yl)-5-tri fluoromethyl-phenyl 1-4-(4-
pyridin~3-yl—pyTimidin-2—ylamino)-benzamide according to the  similar

procedure to Example 24 to give the titled compound as yellow brown solid.

MNMR (DMSO-ds, §)= 2.21 (s,6H), 7.19 (s,1H), 7.39 (m,2H), 7.48

(s,IH), 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)

Example 29



<383>

<384>

<385>

<386>
<387>

<388>

<389>

<300>

391>
<302>

<393>

<394>

(s,1H), 7.49 (s,1H), 7.67 (d,IH), 7.82 (d,1H), 8.23
(s,1H), 8.35 (d,2H)., 8.67 (d,2H), 8.98 (s,1H), 9.37
(s,1H), 9.65 (s,1H), 10.82 (s,1H) <376> <377> Exanpl e
28 <378> Preparation of 4-nmethyl N
[3-(4-nethvlimdazol -1-vl)-5-trifluoronmethyl-- henvll
3 (4 thiazol-2-vl-pvrindin-2-34 am no) - benzani de 2
hydr ochl ori de <379>

4-met hyl - N-[ 3- (4-net hvl i m dazol -1 -yl )-5-trifluoromnethv
| - phenyl ] - 3- (4-

thiazol - 2-yl -pyrimdi n-2-yl am no) - benzam de pr epar ed

i n Ex@mephen s omest és[mihylﬂsf%éé gfthy | limidazol-1-v D) =5-trifluoromethyi-_

OXHOI‘ 1de

4 - 0 mifc, A4 .
accor@megmtlowl F@(%*n@thﬂﬁm@iz@@%ﬂ? g @r@@ﬂlﬁﬂm@t@‘l bigenyl1-3-(4-
give the titled conpound as yel | ow brown solid, <38o0>
thkﬁﬂﬂ&ﬁ@iﬂ@hﬁxbamﬁd1n5¥-ylgmgmp ¢esrgpyide7 propgredl iy, Evampde 6 was used

N

pﬁ/ﬂhcﬂzh% v9-24 1084 ihHE v 1301 ) - Eﬁ@l,Zifh‘l)d%SSé.@:oﬂ@ﬁ@ Exanp the  similar
e 29 33 <383> Preparation o .
PAOGRSIRS | LONE28D{ @ Aret il Vit E%z%ﬂi@d §PIROBLY A YSIPBmEPHG solid.

| - " on
phEnyﬁTN@- (QiERTdizol18 12 y¥ -Zéyr(isvr@%ﬁ n-22) & H@)’ - Bengakt-28). 7.48
de 2 hydrochl ori de <384>

(4 11Ot hyl72NCE 340 2- TP hid il ,d8z@3 (8- 1)), - &-10r { § I1Hor S8 hys, 1), 8.42

(Fﬁﬁﬁgg%ﬁ%-ibsé§rﬁ%@%#ﬁJEﬂylg%ﬁﬁoy%ﬁg%zanide pr epar ed

in Exanple 6 was used instead of

N-[3-(4-met hylimdazol -1-yl)-5-trifluoronethyl-phenyl]
- 4- (4xapykd d0n- 3-yl - pyri m di n-2-yl ani no) - benzam de
aCCOﬁQIng to the.s I

glve'fﬁ%~¥¥%ged—t
41FQ-&N|E1M3'30€%®-@5 mBd h=2-2.1 28 oS+ beﬁnlzl)imldE 2 hvfisochEpr ide

739 ,

8. 02 \(“ 1 *nle@Yﬂ@ﬂ(<£;32934)1 f@‘fgtf(léqti @“Yizigle% I’zlﬁb(4 thiazol-2~

yg%gé ffﬁ %tﬂjyéggfﬁ%gcﬁedzﬁgrdelgréﬁﬁréé ﬂHﬂE&§§S¥§>3 ﬁ§§7ﬁsed instead of

reparatlon of
Wq—ufmnetmt iy Kk 7 1tazdll) = B=tw i § 1B omdthy Uroherseltl it (Aphemivii p-3-v1-

pyrimidin-2-viaminc)-benzamide according to the similar procedure to Example

24 to give the titled compound as yellow brown solid.

'H-NMR  (DMSO-ds.  6)= 2.26 (s,3H), 7.39 (s,1H), 7.51 (d,2H), 7.6l

(s,1H), 7.69 (d,1H), 7.74 (s,1H), 8.05 (s,1H), 8.13 (m,3H), 8.1 (s,1H), 8.25
(¢, 1), 8.83 (d,1H), 10.40 (s,1H), 10.79 {(s,1H)

Example 31
Preparation of N-[8-(2-methvlimidazol-1-vi)-5-trifluoromethvi —phenvi -

4- (A-thiazol-2-v1-pyrimidin-2-viemino)-benzamide 2 hvdrochloride

N~-[3-(2-methylimidazol~1-y1)-5-trifluoromethyl-phenyl]-4-(4-thiazol-2-
vi-pyrimidin-2-vliamino)-benzamide prepared in Example 4 was used instead of
N-[3-(4-methviimidazol-1-y1)-5-t7ifluoromethyl-phenyi]-4-(4-pyridin-3-yl-

pyrimidin~2-viamino)-benzamide according to the similar procedure to Example



<395>

<396>
<367

<398>

<399

<400>

<401>
<402>

<4(3>

<4034

<405>

<406

<407

4- (4-thiazol-2-vl-pvrimdin-2-vlam no)-benzam de 2
hydr ochl ori de <389>
N-[3-(4-methylimdazol -1-yl)-5-trifl uoronethyl-phenyl]
-4-(4-thiazol-2- yl-pyrimdin-2-ylam no)-benzam de
prepared in Exanple 3 was usedg@nstead of
N-[3-(4-nmethylimdazol -1-yl _)-5-trifl uoronethyl -phenyl
]-4-(4-pyridin-3-yl- pyrimdin-2-ylam no)-benzam de
according to the simlar procedure to Exanple 24 to
give the titled conpound as yell ow brown solid. <390>
TH N2 (D vMI@dd&mpbh® 2s 281 (& BHwn %139, (s, 1H),
7.51 (d,2H), 7.61 (s,1H), 7.69 (d,1H), 7.74 (s, 1H
8. 05 (K-MUR) (DBS(E3, ( M53:A), 28. 19, 318, 1F)29 8(R5H) . 7.38 (d,2H), 7.47
(d, 11-1), 8.83 (d,1H), 10.40 (s,1H), 10.79 (s,iH

> I Pr eparatdion af
&?%? G gé;h W%ﬁfr f%ﬁuc()?oirngf hel 3%%‘% iy 874 1D,
hﬁiﬂAQSHthdD 4 b ;1Vri mi di n- 2- vl ani no) - benzani de 2
hydr ochl ori de <394>
N-[3-(2-nmethylimdazol -1-yl)-5-trifluoronethyl-phenyl ]
-4- (45&Qhﬂgqy>2 yl - pyrinidin 2-yl a, ni no) - benzami de

prepare anple was used instead of
part (Ztmaphy L5y tizg ]

to gl \Ee(,?t hetﬂyliﬁdueﬁz@m@wﬁd ﬂifyﬁrb@@vhbﬂ%nﬁmmﬁe prepared in
£395> 1H NVR (DN SO'd6. B = <
Fregrqtdon !, a*?'% 447 ge Q?—])h:fllzﬂlesigquql’_[)pb)pyl']lngglr@% glp.})no]benzow acid

,x?ergzuée@ gﬁrd%g%o(&elwimi%r a}ﬁf}g)(:gd%gbts %gm;?ije ngd @we the titled

97> Ex Prepar at’ on

q@ﬁpound as Vellow solid.

N-[3-(2-nmet hvlimdazol -1-vl)-5-trifluoronethyl-phenvil

- 4- H-MR (DMSG-dg, §)= 2.26 (s,3H), 2.75 (s,3H), 7.08 (&,1B), 7.25

[4-(2-nethvlimdazol -1-yl)-pvrimdin-2-ylam nol - benzam

('ddﬁi)<399e?/ (d,2H), 7.52 (d,lH) 769 (m 3K), 7.80 (d,2H), 7.81 (¢,1H), 8.34
2- nethylln1dazol | 'uor'onet hyl - phenyl anmir

(é bp&r%h($ﬁH)Pﬂébé$d%LHﬁ 31 and

4-[4-(2-nmethylim dazol -1-yl)pyrim di n-2-am nol benzoi c

acid were used according to the simlar procedure to

Exanplemdid ¢2gi ve the titled conpound as yell ow
sol i , . .
dPreparatzon__gi N-[3~(4-methvlimidazol=1~vi)-5-trifluoromethvi-phenyl]-

4~ [4-(Z—methvlimidazol-1-vi)-pyrimidin-2-viamino]-benzamide

3~(4-methylimidazol~1-yi1)-5-trifluoromethyl-phenylamine prepared in
Preparation 30 was  used instead  of 3-{2-methylimidazol~1-y1)-5-
trifiuoromethyl-phenylamine according to the similar procedure to Example 32

to give the titled compound as yellow solid.

H-MR  (DHSO-ds, &)= 2.23 (s.8H), 2.76 (s.3H). 6.92 (4. 1), 7.31

(d,1H), 7.44 (3,2H), 7.48 (d,2H), 7.77 (w,3H), 7.88 (&,26), 8.20 (s,1H), 8.27
(s,1H), 8.30 {s,1H), 9.43 (s,1H}, 10.03 (s 1H)

Example 34

Preparation of d-methyvl-N-[3-{2-methvlimidazol-1-vi}-5-trifluoromethvl-_




<4 09>

<410>

<411>

<412>
<413>

<414>

<415>

<415>

<417=>
<418>

<419>

<420>

<421>

<400> 1H N14R (DWBSC-d6, S )= 2.26 (s,3H), 2.75 (s, 3H)
7.03 (d,1H), 7.25 (d,2H), 7.47 (d,2H), 7.52 (d, 1H)
7.65 (m3H), 7.80 (d,2H), 7.81 (d,1H), 8.34 (d,1H),
8.45 (s,1H), 10.08 (s, 1H) <401> <402> Exanpl e 33 <403>
Preparation of

N-[3-(4-methylim dazol -1 -vl)-5-trifluoronethyl-]2henvi
| -

4- 14-(2- nethvllnldazol-l-é?) pvri m di n-2-vl am nol - ben
zam de <404>

3-(4-nethylimdazol -1-yi)-5-trifluoronethyl-phenylam n

e prepared in Preparation 30 was used |nsﬁead of
pheBy [ P-3nit-b% e thivd fnridhzol =ity d-pyr imidin-2-yiamino benzamide

trifl ug@@ﬂﬁt A gﬁ@%)’@ﬁéi&?—ﬁ??ﬂfy%nald—g ~dnfifo }pkaiol @racid and

proge ive the titled co ound .
3—(8Smeythirl1@\1\dzszo[lﬂdyl)<ﬂf15>flllprwmltmepﬁ@mﬁse 5) =bgepgred in

76 ( 1 to Exdle 1 to
Pre%aljai{i:}r’i % ﬁ%{e Hse%::gacwgd% %od’t%{gsxmglagspr(ogé’dzu%@ o 2 aﬂnﬁ
giveStid Utle&cﬁﬁ’pouﬁds asHell®. s0ids, ifi), 9.43 (s,iH),
10.03 (s,iH <406> <407> Exanple 34 <408> Preparation
of 4 methyl I [3 (2 nethvlin dazo

VI) Jgfl@# Eﬁ@%@m%ml 5(2§ §1i?«) pzhsﬁlytéaﬁﬂMz?vrew;BH) 6.95

Shyr |n1d|n am'i nQ - bhzam <409>

(d4lggE D ZalE. MR o v rBY(a ) o8- QIR 8.33

(s d@z 40 (H; WD) 9039 (6 fiypriondst fylHphenyl ani ne prepared
In Preparation 31 were used according to the simlar
procedure to Exanple 1 to give the titled conpound as

yel lp@ywpieldsd. <410> <411> H NMR (DVBO-d6, S )= 2.29

EZ’ .'_g..a 45 N-{3-C4-hethylimida ztr’ometh -

> <413> Exa ' e , )
,3—(4-methyl1m1dazol 1-yl)- tri%?horomethyl—phenylam1ne prepared In

Preparation 30 was used instead of 3-(2-methylimidazol~1-y1)-5-
trifluoromethyl-phenylamine according to the similar procedure to Example 34

to give the titled compound as yellow solid.

MR (DMSO-ds, &)= 2.27 (s,3H), 2.31 (s,30), 2.71 (s,3H), 6.85

(d, 1), 7.25 (s,2H), 7.39 (s,1H), 7.57 (d,2H), 7.88 (m,3H), 7.93 (d4,2H), 8.08
(s,1H), 8.37 (d,1H), 8.43 (d,1), 9.41 (s,1H), 9.88 (s,1H)

Example 36
Preparation of N-[3-(2-methylimidazol-1-yl Y-5~trif luoromethyl-phenyi]-

4~ [4—(4"methvlimidazoi—l—vl)—Dyrimfdin—z—vlamino]—benzamide

4-[4~(4-methylimidazol-1-y1)pyrimidin-2-amino]benzoic acid and 3-(2-
methylimidazol—l—yl)—S—trifluoromethyl—phenylamine prepared in Preparation 31
were used according to the similar procedure to Example 1 to give the titled

compound as yellow solid.

MR (DMSO-ds, 6)= 2.25 (s,3H), 2.77 (s,31), 7.02 (d,1), 7.27



<422>

<423

<4245

<425>

<426>

<427>

428>

<429

<430>

<43 i>

<414> Preparation of

4dmet hyl - N-[ 3- (4- et hvl i m dazol -1 -vl)-5-trifl uoronet hyl
- henvll 3
[4-(2-nmethvlimdazol-I-vl)-pvrimdin-2-vlanm nol - benzam
I de <415>
3-(4-net4y|inidazol-l-yl)-5-tr§§luoronethyl-phenylanin
e prepared in Preparation 30 was used instead of

3-(2-met hyli mdazol -1-yl)-5-

trlfluoronethyl phenylan1ne according to the sinilar

mp! tist
DEOGETHetp B PP A S R Ui, TSRO e, s
(@,,13%0 8.4253&,1}5),3}@.,072@7,13)(5,311), 6.85 (d,1H), 7.25

(s,2H), 7.39 (s, 1H), 7.57 (d,2H), 7.88 (m3H), 7.93
(d,2H), 8.08 (s,1H), 8.37 (d,1H), 8.43 (d,1H), 9.41

(S 1H}3xa@1§837(5 1H) <417> <418> Exanple 36 <419>

h&[ 3 _ ifdl ubrdoedtivi £ hioeomelt hvl-phenvi i~

T

4- [3 84%4%%254 |1mdé@69|1-—ﬁtf)¥l5)ﬂ}}{lfEzﬁﬂr@ta@tb@f‘l%ﬁﬂdﬁ@]éﬁﬁﬂéOI 6repared  in

acCl an

rspprAtil aa da%@l - 1¥8d ) - B5¢G i f ideatet B - pRerdymamvaanidazol-1-y1)-5-
d t

HIL?P r%get'rhq'l e@%ﬁgf@ﬁh%&&mﬂ% fouchlgveﬁrﬁﬁgf ?ﬂr%?e%ﬁ’e {HaExampie 36

tmgpmmﬂe astyel bowosnd iad. ye<14a\€i%oli-:ﬂ NMR ( DMBO-d6, 6) =

2.25 (s,3H), 2.77 (s,311), 7.02 (d,1H), 7.27 36

(d, 2H)H-NIR 48Du(Sd-24) , 6 7+53.4, QHBHY, 68.716m GHpH) 7. 883 (d,1H), 7.32

(d,2H), 8.32 (s,1H), 8.33 (d,1H), 8.45 (s,1H), 10.07

ﬁ?ﬁ%ﬂ f@%ﬁ %642%%75{(9?3\/'8 73Z8 gﬁ%’)upfre@@f@t hon 9fo (s,10), 8.28

i dazol jor onet hvl - phenvl |
ts,4H), 8.31 (s, 1H) 8.45 (s,1H), 10.01 (s,iH)
[4-(4-methylimdazol -1-vl)-pvrimdin-2-ylam no] - benzam
| de <425>

3- (4- peiyd i3m dazol - 1-yl ) -5-trifluoronethyl - phenylanin
e prepare Preparati on 30 was used jnstead of

3-(;g-gggpag§j$ﬂﬁuja&iﬂ~metny whréB (2-methylimidazol-1-y1)-5-trifluoromethvl-_
| £4luer ‘ 2y, : i ) S0, A

as yeM{r@\I\hﬁOBI- {:ﬂ—(ﬁéﬁ’eﬁhy fLink 84} 1 6DP3II1$®*1d51,1 d 51)—2—321 -2®@i 10 ] benzoic acid

é%ﬁ :Bﬁ? (2%né€gyfln%gaao ? yl?—é—trl#?uorometﬁyl"pnenylamlne prepared  in

Preparation 31 were used according to the similar procedure to Example 1 to

give the titied compound as veliow solid.

BMR (DHSO-ds. 6)= 2.27 (s,38), 2.34 (s,30), 2.75 (s,3), 6.97

(d,1H), 7.17 (&,28), 7.30 (s,1¥), 7.81 (m,3H), 7.77 (d,2H),7.88 (&,2H), 8.33
(s,1H), 8.41 (4, 1H), 9.38 (s,1H), 10.17 (s,1H)

Example 39

Preparation of 4-methvi-N-[3-(4-methvlimidazol-1-v1)-5~trifluoromethvi-

phervl 1=8~{4~(d—methv]limidazol-1-vD)-pyrimidin-2-vlaminol~benzamide

3-(d-methviimidazol-1-v1)-5-trifluoromethyl-phenylamine prepared in

Preparation 30 Was used instead of 3-{2-methv!limidazol-1-y1)-5-



<436>

<437>

<438>

<439>

<44 0>

<44i>

<442

<443

<q44>

<4ES>

(s,1H), 7.45 (d,2H), 7.47 (s,2H), 7.78 (m3H), 7.89
(d,2H), 8.21 (s,1H), 8.28 (s,1H), 8.31 (s,iR), 9.45
(s,1H), 10.01 (s, 1H) <427> <428> Exanpl e 38 <429>
Preparation of

4-met hyl -N-[ 3-(2-net hvl i m dazol3-7l -vl)-5-trifluoronethv
| - -

phenyl | -3-[4-(4-nmet hvlim dazol -1 -yl)-pvrimdin-2-ylam
nol - benzam de <430>

4- et hyl - 3-[ 4- (4- et hyl i mi dazol - 1-yl ) pyrim di n-2-yl -

i no] benzoi ¢ acid and

BEI(QHWEWST pleeay GImiLe ya9coBAng £0 UKo REHHYY - PIRSATHTEnitA Exanple 38

€, Y, 1 P t100, eqused according to
e 1g(pracnhg T?dbg@ ur eéltéS gxﬁ%w}l\glldt o give the titled

?‘[’)‘U{"l’g%%ygs (éﬁ%d Ay S8 1(2 232§13'(§ 3%12 2 3H)(5N3ﬁ%5 2.71 {(s,3H), 6.88

E :éb:g %77Z (13921ﬁ)db7z%,§z (dazlfbl'}') (@ ?@go %33 i;p_bgﬁ)s’f %}? (d,2H), 8.10
géj 13{ 99 %% Q‘P\,lg']ﬁ)b (&%}7 q 33]{|—5|) 11?)43@>QO<4§3!3H)Exarrpl e

9 <4 4> Preparatl on.
4msthy| -[3-(4- msthvllmdazol-l-w) 5-trifluorometh

pheryl—]ip—e’c"rl% met hvl i mi dazol -i-vl)-pvrinidi n-2-vl ani

nol - bgRzexd @9688?14‘35@61’111161’113 the irhibitory activity of the compound of
3-(4-nmeth.yi.imi.dazol - -yI ) - 5tr|fluoromsthyl pheny i
Wrnlaha rfel) prepates e @eﬁara@an&& bR gOMASOLISEN?i Fateadee!l.  First,

fﬁ % %%}Fyg %]c\ (‘?Z staxﬂ) Rﬁﬁl (Roswell Ear]«: Vlem?rlal Institute)-
SRAN

orone anlne accordlng e sim

%;%S/@?#ow e %@4 8%38(1 Iv&'\%t\(’am%gé'gér%? ﬁp%oyﬁ‘&lbator of 37°C

£x§i %%")by %o%e@ I, Beldadesr 3&*@1156(1@80 ded k) )vser@ Zrénsferred to a
). 7.40 (s, 1hy. 7.57 (d.2H) . 7.88 (m3H),7.95

Eﬁ@ﬂgtk plgte,lo (ﬂstlﬁ )t’es§ g&a@&ld lphe 8i14Ped dJ’['hE)plageAf@as allowed to

7> <438> Experinment 1 <439> In
$ﬂwdpmmisentneexb@¢a mem’stlontmezonrhmlbm dioy Actavei tAftef the treatment,

oS T e St g B 15
@&lphewad et iz8t AR bt &niBEM s Rore! bndPank f\&ﬁmtir@l mixiure was allowed

Institute)-
to stand under the constant temperature-condition for 4 hours. The

supernatant was removed to leave the resulting crystal. DMSO was added to
dissolve the crystal, and the absorbance of the solution was measured at

540nm. ICs value was calculated using a computer system according to the

following formula:

{ODego(test ) ~0Dsg(hlank) /ODsim(control )-0Dsoblank)) x 100

In the above formula, the ICy value is defined as the concentration of

the active compound when the number of cells per well at the end of constant

temperature—treatment is 50% of the number of cells in the control medium.

The [0 values [pg/mf] in the following Table 1 were obtained for the



<446

<447>

<448

<440

<4350>

<451>

<452

<453>

1640 medi um contai ning 10% (v/v) fetal bovine serumin
an i ncubator of 370C and 5% by volunme of CO2. The
cancer cells (1000 cells) were transferred to a

96-wel |l plate, and the test conmpound was diluted. The
plate was allowed to stand un%sr t he above nenti oned
conditions for 2 days. After this treatnment, to the
cells was added 0.2% M T

(3-[4, 5-di et hyl thiazol -2-yl]-2,5- di phenyltetrazolium
bronide) solution, and the resulting m xture was

IIo 0. _stand der, t n{
g ant Eofomarer DR s % REORLS Mt Biiper nat ant
was reaned to |l eave the resulting crystal DMSO was

added to dissolve the crystal, and the absorbance of
t Hab5olluti on was measured at 540nm 1C50 val ue was

ERl,HLAred USTng & COMPIFFSs Sy sfem according To] the

gu x g f rHU|aAnff?U{)5E,h >
*—100 /442\ 4Z§kuiit'b&§toj3ébgl; U:L t-re— C50
f&u¢mL4éL£m¢Lned_ac t-h A—of—+the—atti ve
€onmpound when t he numherOo®l cel ls per well—at the end
8f const ant t enper at ur g0t 9 kanent i s 50%of the|number
pf cells in the control [dfedi um <444> <445> p | C50
values in the follow ng|lglable 1 were obtained for the
38 exanple conpounds agcgpgding to the present
ppaventTon, <446> <447>| paple 1 Exanple No. 1C5D f p
IﬂH[IQID nesylate Ola%p 0.006 6 <0.10 7 x0.01

5 =0 Xs can be seen in the above Table 1, the existing drug of Imatinib

mesylate showsd an ICsp value of 0.54ug/ml against the CML cell line, K362,

i

Obs40( bl ank)

é

-
(&,

he /o) oant rati.o
TroTITOOCTTOU T AU T VU

whersas the compounds of Examples 5, 6, 7, 8, 9, 24, and 30 of the present

invention showed an ICy value of 0.0lug/wl or less, which corresponds to 350

times improved activity. Further, the compounds of HExamples 12 and 13 showed

much higher activity than Imatinib mesylate.

Experiment 2
In the present experiment, the inhibitory activity of the compounds of

formula (1) was determined against the growth of CI-26 cancer cell. The test
was performed according to the same procedure as Experiment 1. Thus obtained

1Cs values [pg/wl) are represented in the following Table 2.

Table 2



<454>

<455

<A56>

<457>

<458>

<459>

12 0.21 13 0.304 24 <0.01 30 <0.01 <448> As can be
seen in the above Table 1, the existing drug of
Imatinib nmesylate showed an | C50 val ue of 0.54g/ mt
against the Clvl, cell line, 1(562, whereas the
conmpounds of Exanples 5, 6, 7,_8, 9, 24, and 30 of the
present invention showed an | €80 val ue of 0.01g/ ng or
| ess, which corresponds to 50 tines inproved
activity. Further, the conpounds of Exanples 12 and 13
showed nuch higher activity than Imatini b nesyl ate.
449> —=<450 2—<45" }-p-the-present
AR A0t he—i-nhibit dild unds
gijgﬂglﬂgggaga) vas_det dBbithed against the growtih of
£T-26 cancer cell . The tlés}6 was performed accor|di ng
fo.the sanme procedure as<@Experi nent 1. Thus obt ai ned
FC50 values [g/nR21 are rlepresented in the follow ng
Jabl e 2. <452> <453> Tabkge o2 39 Exanple No. TC30 m~

¢matinib mes late 30.0 5. 0,967 6 <0 0T 7 <0. 017 8
.01 9 <0.0T" "TI2727937, 13 3777 2470002330
1. 0094 3 77

24 0.0023

80 0.0094

As can be seen in the ahove Table 2, the existing drug of Imatinib

mesylate showed an [Cg value of 30.00ug/ml against the leukemia cell [ine,

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 showed much higher

activity than Imatinib mesylate.

Experiment 3

In the present experiment, the inhibitory activities of Imatinib
mesylate and the compounds of Examples 5 and 6 were determined against the
growth of several cancer cells. The test was performed according to the same

procedure as Experiment 1. Thus obtained ICsx values [ug/ml) are represented

in the following Table 3.

Table 3

Cancer Cell Imatinib mesviate |Example 5 Example 8
AB4G 37.18 0.082 2.23
Panc~1 53.05 7.1 0.498
A-172 44 5 <0.01 <(¢.01
RPMI-6666 33.76 <0.01 <0.01
HT-1197 55 0.083 -

SNU-C1 30 <().01 <0.01
SNU-1 32 .58 <0.01 <0.01

As can be seen in the above Table 4, the compounds of Examples 5 and 8
according to the present invention showed improved activity against lung

cancer cell of AB4%, pancreatic cancer cell of PANC-1, encephalophyma cell of



<460>

<A61>
<462>

<463>

<464>

<465

<468>

<454> As can be seen in the above Table 2, the

existing drug of Imatinib nesylate showed an | C50

val ue of 30.00gg/nt? against the | eukem a cell 1ine,

CT- 26, whereas the conpounds of Exanples 5, 6, 7, 8,

9, 24, and 30 of the present Z@vention showed 300

times inproved activity at the 'sane concentration,

Further, all the other exanple conpounds showed nuch

hi gher activity than Imatinib nmesylate. <455> <456>

Experiment 3 <457> In the present experinent, the

i TP D ct.hmitd F tini e e -

%%E%odn g%g? Ei%nﬁ#gzﬁgﬁQ#%BG &%&gegg?%#%$nggpggé?ng¥119/* colon

¢meer greot & SFU<S@veral gesncercanebt sel The B85l WASthe minimum of 15

perfo accordi ng t he sane rocedure as o
%Sgerl{ér.rre%%te %?Xl‘fﬂjﬁs%ot?@ai&% P&S’@OJJ\%aI HE9ar §&s g kP Imptanidb mesylate,

respeesentsed in the followi ng Table 3. <458> Table 3

1Cancegr Cell Imatinib nesviate Examle 5 Examle 8

A5493Thergigrepga t2. 123 antpaimetdd 56ha05 al el QhdO®euticl 72zent may be

.01 . <Q. RP| | -6666 33.,76 <0.01<0.01 HT-1197.
EheDymheri nidher S0 B & 09%9-% 395 | Sekepia
<0.01 <4°9> As can be seen in the above Table 4, the
conmpounds . of Exanples 5 and 8 according to the
preseﬁﬁﬁiﬂﬂﬁﬁLion showed i nproved activity agai nst
| ung 1,capger ,Gekl of... A pangr.eatie : er | . of ..
PANC 1, ence%haf%%hy#ggggIF’opﬁfoqgkﬁyggpfyﬁ%ﬁﬁhgi%%IPf Imatinib
mgsY IRIPK - 66663t i), asutbrtheancarouae! df dkatflel29%er €ale@Brmined against

cel.l .of SNU-C, an astric cancer cell of
R VB B PR i b TS e hr8eeS g - e oFosi0 cell, lung
ctdees coll MpeeirieorRaed it h ITAAL ik Dy e SHl 8l8ed according to the

respectively. ) .
same ' procedure as Experiment 1. Thus obtained ICsy values [(pg/mll are

represented in the following Table 5.

Table 4
Cisplatin Imatinib Example &
mesvlate
§arcoma—180 <0.0001 53.05 <0.0001
KR 0.00028 58,57 0.00058
SK-GV-03 0,782 30 2.330
A549 0.679 7.27 2.230
SKi-1 2.064 46.9 0.270

As can bhe seen in the above Table 4, the compound of Example 8

according to the present invention showed improved activity againsi, Sarcoma

of Sarcoma-180 and oral epithelial cancer cell of KB, by more than 1 x 104

time, respectively, than Imatinib mesylate, and against, gastric cancer cell
of SNU-1, ovarian cancer cell of SK-0V-03 and lung cancer cell of AB4S, by
more than 170, 12, 3.5 times, respectively, than Imatinib mesylate.

In the comparison experiment with cisplatin, the compound of Example 8
showed a similar activity against Sarcoma of Sarcoma—180 and oral epithelial
cancer cell of KB, and improved activity against gastric cancer cell of SNU-1

by more than 8 fimes.



<467>

<468>

<469>

<470>

<471>

<472

<473>

<474>

<d75>

<476>

<47 7>

<478>

<479>

<480>

<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> Experinent 4 <463> In the present experinment,
the inhibitory activities of Imatinib nesylate,
cisplatin, and the conpound of 4Exanple 8 were
deternm ned agai nst the growh of Sarcoma, ora
epithelial cancer cell, ovarian cancer cell, lung
cancer cell, gastric cancer cell. The test was
perfornmed according to the sanme procedure as

Exper itherdgfofle, Thusiobimi ciedt¢Cothatal uesey| ggenkjeuare agent may be

epresent ed i he follow ng Table 5. <464> I .
S BT e tant e BNt Gogre Lhues| o oy L J8genia.

<0. 0001 53.05 <0.0001 KB 0.00028 58.57 0.00058

SK-Mr-03 0.782 30 2.390 A549 0.679 7.27 2.230 SNU-1

2. 064E1m@igei 270 <465> As can be seen in the above

Tabl e 4 . C A ding to the

’- ) Vc-, ArTaca e ]

prese e P y- agai nst,

Sar cofm tb@f oﬁan@@gr&ia?t% aml teeaj vfezﬁ)té h@ks alSpeaneebawley, 250~280g,
zﬁ k of KB, by nore than 1 x 104 ting, resp ct|v§¢ ,
THEN Vst .m.tb%‘gwaa@% egiid B APALIDAr bk r pediwdinsefme/ke, 1.P.).

I vd| an | 0

T}%Eg %@%‘é?‘; (?'Jf)ifet‘ﬂy?e%&g tfe ﬁ?fﬁﬁEghh(gnS@%%s zgnt"i‘.B@hced into the
tateesia rigspeetdtvel yrterjnamml rmgulralrbvemsylaadl ejrawg 68 Itp the back.

A e
Bapgonm b1 193F&oNR-348% and onad epithel Bal3 scancers, 5 5, 8, 10,

cell of KB, and |Efroved act|V|ty %B;nst gastricg
Panewt 24 hduraf frgmuthie, cangyidgréemhanlle spmes pr HRligasalysis were

p'[ﬁlgggf%de[lgi%j tth!esc al%ét%'dpg‘fo%g Eg]&t‘rd?né]etvc‘! ttggri%@%v}mg procedure and
agent  may be

were analvzed under the following conditions.

Preoarétion of the samples for HPLC analysis

Blood was collected by an amount of 0.8mf at each prearranged time and
centrifuged at 15,000 rpm for 7 minutes to separate 30048 of plasma. In
order to remove oroteins, MeCH was added in an amount of 60Cuf, 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.

HPLC analysis conditjons of Example 5

Flow rate: 1.0 mf/min, UV detection at 267 nm

Column: 4,6 x 150 mm, HC1B-AR-II, COSMOSIL

Eluent: Mixture of ion pair sample (420ml) and MeOH (580mé)

Ion pair sample: 7.5g of l-octanesulfonic acid was dissolved in 80C0md
of water. The resuiting mixture was adjusted to pH 2.5 using phosphoric acid

and diluted with water to 1000mé volume,



<482>
<483>
<484>
<4835>
<48G>

<487>

<488>

<489>

devel oped agai nst these cancers as well as chronic or

acute | eukem a. <468> <469> Experinent 5 <470>

Conpar ati ve pharnacokinetic test in white rats <471>

On the previous day to the test, white rats

( Spr ague- Dawl ey, 250-280g, nmale) were put under

anest hesi a by pentobarbital s¢#i um (50ng/ kg, |.P.),

Then, cannul a (pol yethyl ene tube; dianeter: 0.58nmm

was introduced into the rats via the carotid artery

and jugul ar vein, and drawn out to the back. After

the operation, the rats were fasted for 16 hours and

usedHfidr atdest esbndi tBbood { vixemeld Bected in 0, 0.5, 1,

1.5,.2, 2.5 3,.3.5,.4, 45 5 6, 8, .10, 12, and 24

hourEFCfWrmﬁerhi-%glﬁg%w G &5l iomet sdhpPes for HPLC

anal ysihsnWar & 1 B epaEedyiStde |t NP PhbeAt i ood

according to the followmng procedure and were

anal yedt uddetontihei eol | @Bk proonditd onsvated 775 <493>

Preparation of the sanples for HPLC anal ysis <474>

Bl ood was col |l ected by an anbunt of 0.8nt at each

pr eaftsandegl i e nagsd ateeptd | fhagedntimdd, S0EAPPI 4015 Znd 8 were

m nutes to separate 300LR of plasma. In order to
2RSS 0P¥i n§ralMedA wHE alled i FAtan ahodnt detegeoopk, 100me/ks,
resYAG8vAas, ”Ptcr&rasaéo&f??méﬁmyngheoﬁﬁ@ %%si@%a& Nhax (maximum blood

m xture was shaken for 30" m nutes. m xture was
copemttr dfiogecardgalil @tred 5,060 thpnufroe &f riinettésod ccogiargration) of

protein . free superpatant, which was then_anal yzed by .
BBpERuRolgy 6 SRR CHPLES P4 & CoReR (496N bineExahpitEctively as
mueh <47 ARodd QW Nakeinib- QedArd N, WV getig6h] 0N ks 260hiIMed by the

<478> Columm: 4.6 x 150 nm 5018-AR-11, COSMOSIL <479>
HPEY iimad ysiM Kiadr met angnAlfaiof Beembepcua@ orit Examrd ei fet@e about 1.5
. ) > | 1. le:. .7 -0 n | foni
T s ol Dbt e dfCh Foy w0 Boe SEFAEH peff e, ere,
thel sharmecokdse@idj ysik etkteos phte2. Thads( Nighephospbaet ctlacCindximum blood

and diluted wth water to 1000nt vol une, <481>

concentration), Cmax (maximum blood concentration), and AUC (arez under the
curve of time-blood concentration), and the AUC was calculated under

trapezoid rule (see Table 5 and Figure 1).

Table 5
Imatinib mesylate|Example 5 (100mg/|Example 8 (100mg/
(100me/ke. P.0O.) ke, P.0.) ke, P.0O.)
Tmax (hr) 2.3 11.2 12
Cmax (ug/mi) 2.724 8.27 4.1
AlLC 26 .481 114 .47 51,33

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 & 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 iavention has a superior

therapeutic effect and various advantages in cost, ete., and also can be



<490
<491>
<492>

<493>

<494>
<495

<496

42 <482> HPLC anal ysis conditions of Exanple 8 <483>
Flow rate: 1.5 mt/mn, UV detection at 271 nm <484>
Colum: 4.6 I.D. x 250 nm Capcell Pak Phenyl UGL20
<485> El uent: Acetonitrile : 0.2% Formic acid in water
(75 : 25) <486> <487> \Wen Imatinib nesylate and the
conpounds of Exanples 5 and 8 wgre adm ni stered per
oral to the white rats in a dosage of 100ng/ kg,
respectively, it was confirnmed by the HPLC anal ysis
that Cmax (maxi num bl ood concentration) and AUC (area
under the curve of tine-blood concentration) of the
tmmpbuﬁd bfoEmanmbe{ﬁﬁﬁ@f&@&bdﬂhb&ﬂtbﬁE@ﬂﬁﬁﬁﬂ5otiﬂESnjanim1fom1
espectlvel ch as those of Imatinib nesylate.
ijgn HHW?Idﬁ 'WPE “tYifi rmed by the HPLC anal ysis
that Cmax and AUG of the conpound of Exanple 8 were
about 1.5 times and 3 tines, respectively as much as

those.ﬁﬁiLﬂﬁLLﬁlb mesyl ate. Here, the pharmacokinetic
m bl ood

at i on) ,

and AUCO&@&@&O%&@FH}MJ&&%}@@EM% @cﬁx:tcliﬁﬁol@'ﬁﬁdcomaound of the present
concentration and the AUG was cal cul at ed under

FWENagsi thenultee (eweomsblie &adhd Fngurssensd, aigs>(1fRbl #-26g) were

%i!}%@tﬂ&l ?ggﬁﬁé}?l at e?%;a%%;f gq{,\(sbgt) /f %aﬁ%egz%d 10 Sfemales. The

fi2st Comxip( ugl WR. 74 r8l 29t ofip 1 andAUL 526 .546iluml 1dr Bk vhadii33 cellulose
(éﬁ 9> As in.the above Tabl e 5, although the
Dty 4 Ghe ¥ SR nPSAl P Sof” Al &5 CHRAEIE 9 Bxamples 5

dnbeg sae &% 11hadan®hiskBBdd Thba MREYEALE 2, dobn¥Ag, the maximum dosage
identified that t hei r phar macoki netic paranmetérs of

ITeeit Ok icaid teRUC ape chtighisit lanu hos éfof |trlmt iedinbnistration,
{TE 1yca?t gon(iT?PAn%. ?f aﬂﬂ% El %ur.rgr%)o&aégkteﬁi ?os‘t ﬁgsc g oalrjlcr:‘l] dwewht change

ese resul Jec% 8t
wfoﬂ a[i%)é 'P) Ies dwﬁlgn {yltiglg/at t thséartrgstef flé?mday from the start, the

mice were subJected to an autopsy in order to examine changes of the 1nternal

organs. During the period of observation, neither abnormal response nor
specific autopsy result was observed. Also, the body weights of the test
groups do not show any change with statistical significance when compared
with the confrol group. Further, since no mouse died during the test period,

it was confirmed that the compounds of Examples 5 and 8 have LDsyp of

2,000mg/kg or more. This means that the compounds of the present invention

including those of Examples 5 and 8 are safe in the aspect of acute toxicity.

Acute toxicitv test in rat (oral administration)

In this tfest, the acute toxicity of the compound of the present
invention when the compound is intravenously administered was determined on
rat (SD-Rat, 100~110g). One group consists of 5 males and 5 females. The
first group is the control group and 0.5% CMC was intravenously administered
to this group. The compounds of Examples 5 and 8 were orally administered in

a dosage of 1,000, 2,000mg/kg, respactively, to each test group. After the



clinically applied at about half |ower daily dosage

than that of Imatinib nesylate. Therefore, the

compound of the present invention has a superior

t herapeutic effect and vari ous advantages in cost,

etc., and also can be 43 fornulated into an ora

dosage form (tablet or capsul e4or an injection form

when industrially manufactured. <490> <491>

Experiment 6 <492> Acute toxicity test in mce (ora

adm ni stration) <493> In order to determ ne the acute
toxicity of the conmpound of the present invention

affien of hd iepnpdunicdl scaodat uoywa@fmtﬁe Stige aeprensergdcRor 14 days and
24-26g) were fasted for 16 hours. One group consists

wsf sHi0 Chengss vandi |80 Meapeilads. Orhdheflasst dgr edpthss teble 14 day from

ontrol group and O.59&sodiun1carb0ﬁ%?ethyl el | ul ose .
HBONEY Dt T R 5t 61 P BREdoF Ty GUTHIS F GURST e SXamine changes
oqoﬁﬂi’eo_l{'ﬂgérr%g Exang! eSDlﬁin@Q%SS%@ﬁ%ﬁ Ef alps¥rvation, neither abnormal
adm ni stered 1n"a dosage of 2,000ng/ kg, the maxi mum ,
réopEge ndrnspoUtf ec taoxdmvt yesudb twast obseaedd .t edisogr tgp body weights of

fter .the adm nistration, clinical.condit.ions,of. - ,
B cEsiero B ePy Bt it amncy ek o B Gt ehare > g icance when
cohS@ cHERAB e EXnit-Be $ash. dagurehet hesihesStno bdlike dBYd during the
fromthe start, the mce were subjected to an auLopiy
tept Gederd t ot SRansaNe | TifEngES Bie erBqURteOialxanplgfarsand 8 have LD
During the period of observation, neither abnorna
Orfegpa(%@@/iﬁg)r or specd-f i c Tat opeysr ésat t thascopserdrede! the present
. . the bo i ght f the tes gr do.n .
B9 %nbage e BRI 8, Pegbt gl SRR e e IR of acute
tokiditthe control group. Further, since no nouse died
during the test period, it was confirnmed that the
conpounds of Exanples 5 and 8 have LD50 of 2, 000ny/kg
or nore. This neans that the conmpounds of the present

invention including those of Exanples 5 and 8 are
safe in the aspect of acute toxicity. <494> <495>
Acute toxicity test in rat (oral adm nistration) <496>
In this test, the acute toxicity of the conpound of
the present invention when the compound is

I ntravenously adm ni stered was determ ned on
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t (SD-Rat, 100-110g). One group consists of 5 nmales
d 5 females. The first group is the control group

d 0.5% CMC was intravenously adm nistered to this
oup. The conpounds of Exanples 5 and 8 were orally
mnistered in a dosage of 1,000, 2,000ny/kg,
spectively, to each test group. After the 44
mnistration, clinical conditions of the mce were
served for 14 days and wei ght4éichange was al so
asured. On the last day of the test, 14tb day from

e start, the rat were subjected to an autopsy in

der to exam ne changes of the internal organs.

ring the period of observati&g @either abnor ma
sponse nor specific autopsy @h t was observed.

so, the body wei ghts of the test groups do not show
y cha statistical significance

"oar od AT ChEY o %rdﬂgr%ugﬂ1r%rﬁrr1erwf§rerresdan>’ the folloving
UﬁgquegUdurrng the test period, it was confirned
at the conpounds of Exanples 5 and 8 have LD=0 of
000ny/ kg or rRa Thi s nmeans that the conpounds of

e presenm tign including those of Exanples 5
d 8 ar¢”s e aspect of acute toxicity. 45
Al M5 i m di ne-am ne derivative

pr esent b thg following formula (1): R6 N-- IN
Il 1 INRz as™ Rl R3 (X)) and its salt, in which Ri

present.s Hgtéq@ahhymﬁggstrtuted thrazole I m dazol e
pyrazi ne wh He substituent is am no group

I ower&aMpyé@enthopLR&wdmyj Rbsedohed ndepehdentrigazole or pyrazine

present hydrogen, hal ogen, |ower alkyl or [|ower
kﬁﬂhgaeln the substituent is amino group or lower alkyl);

R, Ry and R; each independently represent hydrogen, halogen, lower

alkyl or lower alkoxy;

R¢ and Rs each independently represent hydrogen and Ry and R are oot

simuitaneously hydrogen: or
R, or Ry each represents a radical having the following formula (2):

Rg
TSN
mJL,,NQ
R (o

wherein R, represents lower alkyl or lower alkyl substituted with 1 to
3 halogen, R represents aliphatic having 5 to 10 carbon atoms, or represents

optionally substituted 5 to 7 membered saturated or unsaturated monocyciic
radical (wherein the substituent is lower alkyl), or bi- or tri-cvclic
radical optionally combined with a benzene ring(s), each of which has 1 to 3
hetero atoms selected from a group consisting of nitrogen, oxvgen and sulfur,
or represents piperazinyl or homopiperaziny! each of which 1s substituted by
lower alkyl:

provided that R« represenis a radical of formula (2), then at least one



RA and R5 each independently represent hydrogen and RA
and RS are not sinultaneously hydrogen; or Raor RS

each represents a radical having the follow ng for
(2): R7 (2) wherein R7 represents |ower alkyl or
| ower al kyl substituted with 1 to 3 halogen, R8
represents aliphatic having 5 to 10 carbon atons,

mul a

or

represents optionally substitut 5 to 7 nmenbered

saturated or unsaturated nonocyclic radical (wher

ein

the substituent is |ower alkyl), or bi- or tri-cyclic
radi cal optionally conbined with a benzene ring(s),

each of which has 1 to 3 hetero atons selected fr

om a

gr ovtp OIS Sitsi NghdoR; R agespendny geneandesiullfrdrogenorhaiogen, lower

represents piperazinyl or honopiperazinyl each of

mhimhwlswsumsimﬁmngd<hy | ower al kyl; provided that

A 7#&%&%@3&&?{}%@%52@%&? st ane
h d
ot oV d Rthg{“oge Spregbrr Bl P B dgef hatosen, lover

t he of R2, R3, R4, and RS each
|nd£$ nébn WET é%%@Sent hydr ogen, hal ogen, | ower
al kyl or Iomer al koxy, 2 The conpound of claim1l

whey ei n resen 2- et hyl pyrazi ne or
t hi“azol e; heRﬁO‘ pung o ’Iréb{)ﬁsgﬂ%%roé 1radi cal having the

fol | owi ngy fe@rdBehes O@)azindRO2-0e e 1§k Waeseimi B8 e;
represents trifluoronethyl or methyl, Rs represent

s 2-

met hyl i ni,dazrl esprdsdiet hy Hddtdarstieg the dvi tedng HatmdRa (2):

represents a radical of fornmula (2), then at |east
of R2, R3, R5, and; R6 each independently represent
hydr ogen, Flwuore nethyl or nethoxy; or

ydr ogen, _§l woyes{, met hy y

R (@)
wherein Ry represents trifiuoromethy! or methyl,

methylimidazole, 4-methylimidazole,

provided that R. represents a radical of formula (2),
of Rz, Ra, Rs, and Rs each independently represent hydrogen,

methoxy! or
provided that Rs represents a radical of formula (2),

of Fs, Rs, Ry, and Rs each independently represent hydrogen,

methoxy

3 The compound of claim 1 or 2 wherein the compound is

one

Re represents 2~

then at least one

fluoro, wmethyl or

then at least one

fluoro, methyl or

A-methy 1-N-[3~(4-methyl inidazol-1-y1)-5-trif luoremethyl-phenyl ]-3~ (4~

thiazot-2~yl-pyrimidin-2-vlamino)-benzamide:

4-methyl-N-[3~(2-methylimidazol-1-v1)-5-trif fuoromethyi-phenyl]-3-(4~

thiazol-2-yl-pyrimidin-2-ylamino)-benzamide,

d-methy|-N-(5methy!thiazol-2-v1)~3~(4~thiazol-2~yi-pyrimidin-2-

viamino)-benzamide;



provi ded that R5 represents a radical of fornula (2),
then at least one of R3, R R4, and R each

i ndependently represent hydrogen, fluoro, nethyl or
rnet hoxy 3 The compound of claim 1l or 2 wherein the
compound i s

4-met hyl - PF-[ 3- (4-net hyl i m dazol -1-yl)-5-trifluoroneth
yl - phenyl) - 3- (4- 47

t hi azol - 2-yl - pyri m di n- 2- ylanlno) benzam de;

4- et hyl - N-[ 3- (2-net hyl i m dazol -1-yl)-5-trifl uoronethy
| - phenyl)-3-(4-

thiazol -2-yl -pyrin:idin-2-ylan no)-benzamn de;

4- et hy| 4eshyB= m«éﬁﬁw—mwhamhd@oww@ bt Plivapeietlpslyphayyi)-3-(4-

4201 Y,
4-n%Fﬁ§F1§? §W(5”ﬁé%hyy z ?WTH F)-S-trifluoronethy
| - phenylll—nﬁtl()A—N [3-(2-methyl imidazol-1-y1)-5- ~tr1ifluoromethyl-phenyl]-3-(4~

pyrazi n- 2 di.n enzam de;
4~ ERTAR R J% ?ﬁ??ﬁﬂ¥ﬂgnh %mgF) 5-trifl uoromet hy
| - phenyl hm@tM-z\—mwazmmyzmyaaz@m - - o4 2hagk@nathy 1 -pheny ! -3+ {4-

|no n1de thy . . : L
I\IZ "@e{fu RAERHYTY eﬁlnfr%?/mldin“ﬁrbj 281005 THE8Y Ovet hyl - phen
yl] 3- [%—m@@wﬂ@l-}ﬂﬂl@’%&%&[‘m@dé@& prr)~mtdlx Nkr iyt BYN-pheny ]-3-[4-
|noJ--benzan1de 4- met hyl - N- t hy I|g1daze
-1 %mythslmmmr%dﬂbm wﬂlrpﬂewmmge hepzamide
(3 m et hylmyragd iy Rt kd 2Ry 1M - @i 2rosk gk RE-pREHT RAI-UL thiazol-2-

N- [ma@nr it inyd-hind aglobenzapi §e B-lygidchLsi divet hyl - phenyl ]
--4-(4-thiazol -2- yl-pyrimdin-2-ylan no)--benzam de 2
hydrochloride. 4 A process for preparing the compound

of 4 or muk @r¢ckys dsr dekbmadyithecloabawnd DI Whingls ébhﬁﬁ.dseé@ed in claim

;g?%:“ggch( 2‘2"}?”2%“%?%@ C%Pg%gﬁ%% %é E;ﬁ%grﬂaﬁ OEW Eé%e following formula

(4a)4al lorPo4b®  NNN |

Rs
Y e
S OH
Rs i§
R s © (42)
noFe §
AN o
. NR2 P Rq
Ry Ra

{4b)
wherein Ry to R¢ are as defined in Claim 1, with a compound represented

by the following formula (5):

HoM

(5)
wherein R, to Rs are as defined in Claim 1, to produce a compound

represented by the following formula (la} or (Ib):



NRz Rf R R3 (4b) wherein R to R6 are as defined in
Caiml, wth a conpound represented by the follow ng
formula (5): fi2ZMRg R7 (J) wherein R7 to Rs are as
defined in Caim1, to produce a conpound represented
by the followng formula (la) or (Ib): 48 Ro NVvn R
NRz u Hit N Ra R R30/ R7 (lay RaRe ONR7 H
NRz / RA R R3 (1b) wherein Rl 4 Ra are as defined
in daiml. 5 A pharnaceutical conposition conprising
an effective amount of the conpound of forrmula (1) or
its salt as defined in any one of clains 1 to 3 as an
active ingredient together with pharnaceutically
accept abl e in%rtRecarriers. 6 The pharnmaceutica

|

conposi ti g \Pg\ﬁﬂgLn%5, wherein the conposition is
used for |thé trgatmenty of [ ung cancer, gastric cancer,
col on can ,R{?ﬁf%%ﬁ%&' feer hepat oma, prostatic
cancer, breast cayces, Ef;jﬁic or

Ry

(la)
Ra
N??RBO/@L
T Iy
S NR2 /\R4
Ry Rg (1)

wherein Ry to Ry are as defined in Claim 3.

5 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 ingredient together with pharmaceutically acceptable inert

carriers.

6 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, hemaiologic malignancy, encephalophyma, bladder cancer,

rectal cancer, cervical cancer, and/or lymphoma.

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

[seg

g The composition of claim 5 or 6 which is used as an 1njection.



acute | eukem a, hematol ogi ¢ mal i gnancy,

encephal ophyma, bl adder cancer, rectal cancer,

cervical cancer, and/or |ynphoma. 7 The conposition of

claim5 or 6 which is used as an oral preparation. 8

The conposition of claim5 or 6 which is used as an

injection. 49 9 The conpOﬁg of claiml or 2, wherein

Ri represents pyrazine, 2 nethyl pyrazine or thiazole,

R2, Rs, R' R6 each independently represent hydrogen,

R4 represents a radical of formula (2), R7 represents
trifluoronet.hyl or nmethyl, and RB represents

2-met hyl i m dazol e or 4- methylim dazole, 10 The

conmpound of claiml or 2, wherein R represents azine. o-
Byr azi neTh@- canpvlnydl pyr ardine lorrt Ri adBrein R2 FEPEEYSt &7 '
met hyl, R3, R4, R6 each independently _represent _ -

hy dnegetnyrReincepresdhnmle. rhdi dal of Ror Fafs %(f%f?@“ﬁ‘%““y represent
represents trifluoronethyl or_ nmethyl, and R8

rephebegts 2Rmetiepreseitiazol e refical it h?PWWda%)I‘e. fo  represents

trifluoromethyl or methyl, and Ry vepresents g-methylimidazole or 4~

methylimidazole.

10 The compound of claim 1 or 2, wherein Ry represents pyrazine, 2-

methylpyrazine or thiazole, Rp represents methyl, Rs, Ry, Re each independently
R; represents

represent hydrogen, Rs represents a radical of formulaz (2),

erifluoromethyl or methyi, and Ry represents 2-methylimidazole or 4~

methylimidazole,



