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WO 2008/081910PCT/JP2007/075224 DESCRIPTION NOVEL
AMINOPYRIMIDINE DERIVATIVES AS PLK1 INHIBITORS 5Technical
whBieldskhespresent invention relates to a novel substituted amgaapyrioatding 14
derivative useful in the field of medicine, which inhibits proliferation of
tumor cells on the basis of an inhibitory effect against PLK1, thereby
exhibiting an antitumor effect, and to a PLK1 inhibitor and an antitumor
agent containing the derivative%@gﬂgg QYR Art Proliferation is
known to be active generally in"C *ells compared with normal
cells, and in many cases, it is thought that the disorderliness of
prol|feratuﬁﬁwwwgﬁww%?ﬁ%%&?@é& bt N HHEEHAR s m is
the cause of cancer. A mitotic phase (M phase) of the cell cycle is the 15
TeciiRR pkrRqually partitioning a chromosome into daughter cells, and a strict

control in e DIOGERS IS GPREILALIPLLE] lswgutﬁm%@p%me@@mm useful in

for it |s Jllexyhed thatI e inhibjtion of Se progressjon is a

the ﬁe\s] ici roh or, 11(}1’1 OTJ umor.celis § f ﬁn 11{:) e fect
|ve AN B TRIRS n cell'pro ifera ion, and practica Y, antitu

againgh Bhi 1 igetr i B%W@%W‘Hﬁfﬁ%o?n%ﬁ&P&%‘WW&W@W@“&%M

contsichietindedhinically effective results. It has been known that many steps in

the M phase progression are controlled by protein 20kinases which

r}g{ylate proteins. A PLK (polo-like kinases) family is

serine-threonine kinase playing an im ort ntrole in cont oII|n the ce

cycle ol AR BIERE e e R AR ST &P DRtk o

cellspang ip e gases| KB rwsw@m @ﬁﬁf@e%z@»iﬁ QWM@@EMWB%WHW in the

cell (Nt chevl MalaGelliBie Jusob Bind@9 ARGOH) pHBE (hesesH) R iidseKguimis the
step 19 RAKIGIRALE ILE PUkslitsahimpoianistagesal Mbahase:s maswnalians
essezﬁaa.ll %0[’ C%IKPFQ&}QIEQ ax}(? Rl%}@q t?h@r%%&l Hﬁg%é%e%gé:glétgg lghlg L%rcl)qg&tg%se

hasef contro centrosome, sep aratlon of chromosome, and
pmg&?fb% &L SHBERR SM%RIRB%%B OWEHLEL S ARASHSHL Sutisggror agents
targayjys| dbvhase CdllapisielyiyiGte.Rete Msharhmictiovier Ginodly cifoiyy results.
Moreover; thebe:akaowaharapol s suig gestingdeat dkdéloisaoverexivd $saaotein
kinadBs W@%&E}%ﬁ%&@ﬁ@eﬁ ﬁﬁ%ﬁﬂ%ﬂ&e'ﬁﬁf&%ﬂ%ﬂﬂ@uﬂ%ﬁk ifraRROVaske

lobe overexpr ell un nco

O
playggﬁgn &5 o dxrhcon J&anﬁm%ellc cle’in q&l’g ase, ang 13 fa q{ m%hdgs four

neck cancer esearc

similgppriae) Fimnive a?é‘a%@%ﬁé%ﬁ&‘m%ﬁﬁ%’ée‘ésx}gfé%ﬁ %‘s%@b?‘%f@ia Rev.

Mol iR RitiEn Yolth. AP dgfitsis Of thestietitls Witknehioe eiigisistedn it pigikiy of important

stagdiep oftadsthattherexpressiopLel1Rkibids ipcreaseshificithentype siaf daneehng the

M piﬁ‘ég&ﬁ%dpo@gé%%%pﬁmm%hﬁm ran@%?t%ﬁi‘ﬂé%ﬁ h@Bﬁjoryla‘tmg various

subs{};f aga% ur%‘ rglilg\p R?(Hort% S%Q%St szrpllat %er%ar%sﬁlﬁ ﬂl ‘5{')1% IJES’ 004))
to malignant ateratlon O C f

one way or anot alsd
the functu%?ﬁ%‘f"ﬁ‘t?&i“??f ﬁﬁ?ﬂ‘j‘?fté‘?ﬁ’f)ﬁ%ﬁ‘t‘r%&ﬁi‘aﬂ%‘ﬁ?“t r8gj’n”é§’§ﬁ'i‘fﬁ5%?fi Wi "3“0“5
cancgrhgesi@iveemiveree|lor35@noin Thédesfarrreyflite ey thryatghtethbeomsmall cell lung
cancidseibietargeat for Aantittewns appraachd deckachcHh erenateRBAnYLIAPOILS, OTP4,
(1 99%%9 @&@5? ez&mmg%tn@ HJQ‘QJ&PJ%&#@@LQ& 8 %falé[l%%ﬁf fdré%rlos:s of

aln can erOUSf usm arl us ex erlm§p£ techni

"a“e“tgé"’rﬁ & S F&por ‘é?ﬁat i eii(tpgeerl%n?smfnexpres}si?fgnm ot ypes of

Caﬂc?aﬁtshéﬁ *Wisﬂéﬁ“fﬁt | RSPRPASERhTARF e MRTRP GIATG AN PR Rl Sithkepofy@ragest
that R 0B/BRFSLOP @ PIIRPRB 0748752 2l gnhibytiontionerivetbsithe: camoe roeber, and also

that 6€ kabelectveLanaphasist ki l-gromih s ifforentiat onNGeikgnowtbetcENf.),
vol. 11, Glgy, (Z&Q@Q&Jﬁ%? iSSRAS EPOFL ARG RALR ST SIE N Ach. 1n fact,

induces cancer cell grow
there are many reports on expe {mems for examining the inhibitory effect on the function of PLK1

Bac

against cancerous cells by using various experimental techniques. For example, it is reported that in the '
experiment of expressing a function-inhibited PLK 1 mutant in cells by using a viral vector, PLK1
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inhibition and apoptosis (Journal of National Cancer Institute (J. Natl.
Cancer Inst.), Vol. 94, 1863 (2002)). in addition, it is reported that PLK |
W&%?R?&?bgc}ﬂmal of National Cancer institute (.I. Natl. 5Cancerf3a3tyFiagr/675224

96, 862, (2004)), or an antisense oligonucleotide (Oncogene, Vol. 21,

3162 (2002)) gives an antitumor effect in a mouse xenograft model. Those
_experimental results show that inhibition of the PLK1 activity causes the
inhiBiieh BtEIe T harieerreRl cgfoRiastinhibitopsia (foel soptdsis Diffrdestioiog L ell growth &
DifSuygest that, DK 1 Thiibitelsbe ameffeetiug anRtifMOLRIB aduces cancer cell growth

il B ool A0 (SNl DAY, WS 56

VA : vatlv V | | | | 1 .
i T S S e i ST
CangE BtSuret G ROV AP S HoR e ARt evdeaadnnsectat BxXhidits! 62 (2002))
giveP pikaninimibiteTscaffecteusd exegiEmeytb Statie (eathgrovtineinhibiionhat inhibition of
the PRRVifbapesentberdbinbibionneiiest therebiinaevelPR 4RRRIM Yoy
supAIGRLR358 ARiGUERE LK ARNDIoNY gffect, . In order to attain such

object, theﬂilnventors of the disclosure synthesized a wide range of

res : 2 ¢ o
aminopyr U BAIE o e VTP IFAE T EDA B e deivaive

- havinggy BsEritbiyiisy RO (TSRS Esesien SHOPACREI i Bitory effect and

cytostatic activity based on the inhibitory effect, thus completing the
sudlisglpsure. 20That is, the present disclosure relates to a compound

repr?slgnte%,b ttI;(uE'hFormul;il(]it[sll: OH .. wherein R1 and R2, which

_may b8 the 45 OF AIETRAL AP BAPY HIBAIYER ATURPE A B rPHsye that

SXhig TR v kST B SRt ARG B 6 N bR D 61 LAGTIE: PRI &57 iy based on the
inhipsy e dhwiby shécrsion raafiiprincagtohsed pa oy gt pylibitoup2Gone

of R andriRritia fxdragen alomviiiedhaaiher PR MRS AnthBdds: wide
rang b PaARMNGy AL AL SRS ttARdWIth NRAR D WHGES: Rn208 8Py IS m
e A T L e 2 e P The Fnghons Ak thus
comBrQyp tﬁeBae[sQ:ﬁ’s group, or a cyclo fl group h%{vmg (RIS 18P ¥ ST

atomg, v_vherelnuthe cycloalkyl group may be substituted with one or more

subStiliBntas pipfieN firalpbectivdisaie: opmdiffendmtpsetactetyfronttheula [1):

followfyg 1) to 3): 1) a lower alkyl group; 2) a substituent

selectedspm <Substituent Group >; and 3) a lower alkyl group

| u;e‘ffi,ﬁitﬁ one or more substituents selected from <Substituent

syb
raupN>7and the cycloalkyl group may include an unsaturated bond;

b) aj4- to 6-membered fliphatic heterocyclic group selected from an
azetdipyl group, a pyrrolidinyl group, a piperidinyl group, and a piperazinyl

E))'.

wherein K and R;, which may be the same or different, are sach a hydrogen atom; a
halogen atom; a lower alky! group having one to two carbon atoms, which may be substituted with one to
three fluorine atoms; or a cyclopropyl group;

one of R and R, is a hydrogen atom, v}hile the other one of R; and R, is;

a) a lower alkyl group substituted with NR,R,; where R, and Ry, which may be the same
or different, are each a hydrogen atom, a lower alkyl group, a benzyl group, or a cycioalky! group having
three 1o six carbon atoms, wherein the cycloalkyl group may be substituted with one or more substituents,

which may be the same or different, selected from the following 1) to 3):
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c) a lower alkyl group substituted with a 4- to 6-membered aliphatic
heterocycll %rpug aﬁﬁeicted from an azetidinyl group, a pyrrolidinyl group,
aplperldlny group, a 4&p berazmyl group, d)a5-or
6-membered 2 BFHEEt SEESFI YRR rbssatcirg Formnd pyrrolyl group,
an imidazo¥yledgrees! i hyrag ek wahmyiidy bhgne uphsMiPyHe ZEtGrosH
<Suﬁﬁ§n@aﬂgﬁﬂﬁﬂlgﬂg¥h®ﬂ%@ci@mkyl group &AﬁA@\A@MIMT%%Q pipstituted with
ab-or r tig heterocyclic aroup selected fro
pym% roup anrgi})ria!l‘%—a%ﬁ gfeamgm% Sl %m%u B teggréup aﬂaﬁ%@?ﬁ% oup, @

yrazol
B%J EXHTH: & YRR ?ﬁ Yo %Wé?@gﬁwh@ﬁ%hatlc heterocyclic group
and_ aroméiieivieerielslieppdgprest vitdep ententhbrsialivsishstitatedic group
seleawitti-onennremdirel grhssitprisiovhichonay fehesame0rLeifenetziny moup,
selected frpm.thesfgliowing al‘%rﬁ%ﬁ%kmet&mcyshc ér)n% ng&g% gr%m%lyg\%mup an

tltuent SE|€CL§[J from th e U bstituent Gro

A B 8 T e OB L o
<Substit B EBARE S HRgbstituted wihadrgrfoamghure apnainngarde erouw
selecgesrfyom wm!\mm amnidseobiigatimte dwwithio recor, mpyedsuBstifUe pifiziny i
groupelecieddmomingrsibubslitiont GEoup-k3ziRRIS @‘Wﬁﬂnﬂé@"ﬂaﬁmychc group
gach W&B&@&%% Q@é@&%@z{ém %5@%!’099@5 gllgytkt%gtls{ pwh d iﬁ éﬁftggamg or different,

Sm%ﬁedauo% fg Owr;gd %elow <Substituent Group > a halogen
roup 88nitrS foup, a cyano group, an amino group, a

carbarnoyl%Fdﬁ‘fﬂﬂé’ﬁcﬂrﬁi?itﬁsulfonyl group, an imino group, a lower

alkylsulfon]l groupipenicviendslkyis tifonydaminangbeip, palower alkoxy

-group, a loyyeralkoxyparbonyianam SHoWR Akexycatbopylaming Sroy ..
<Sub@t,ltg\é¥@@§4}§ggpyalngroup a lower alkanoyloxy group, a lower alkylthio group,
a carboxyl ﬁgroup and a benzy| group(§ or a pharmaceutically acceptable

salt or este? fHer 81“‘?“1%06’8@?58@&&‘? (SPERRE A by iR 156 e SuBHALRA it one or
more; FgiHesta el ieeles SimtPeisansorersrditd diastereomers in addition to

racemates; afdhgicempound clmagicshaspRaRre-ismIaVidask A 69 MRALNG

of Formu@dbﬁjuengﬁg@p Bbqgmﬁgggg:&”g“acceptable salt or ester thereof

each a hydrbgen atom, & ﬁa?o gtgrm 23 1SR EEIRD1 HFIS BRYRn e GREgTouP:
= cargae b GPHECTHRAEN mw@ BB oHb I Tebemiprinisver
alkylgimgening gyetopiopsl roursrome :0PRS diokRkiscashydnagevatom, while
alkorherbihaione @bs % anebadaoy! group, = Rkarl Wb Al Grapn fRstied, group,

a card¥ith y&p&nd\g@g{%&%@pd Rb, which may be the same or different, are
en atq lower

Ik p, a benzyl group, or a cycloalkyl
o e o B Bl bt POy oA Aot
- ‘“‘%@%&?P{H&ﬂiﬁﬂ& grafomsbiidinsisironesinondiiriayabutns sithsemmpound.
different, selected from the following 1) to 3): 1) a lower alkyl
group; 2) a substiment selected from Cubstituent Group 13.>; and
3) a lower alkyl group substituted with one or more substituents selected
from Cubstituent Group 13>; and the cycloallcyl group may include an
unsaturated bond;



b) a 4- to 6-membered aliphatic heterocyclic group selected from an
azetidinyl group, a pyrrolidinyl group, a piperidinyl group, and a piperazinyl

- group; c) a lower alkyl group substituted with a 4- to 6-membered
aliphatic heterocyclic group selected from an azetidinyl group, a
pyrrolidinyl group, a piperidinyl group, and a piperazinyl group, d)

a 5- or 6-membered aromatic heterocyclic group selected from a pyrrolyl
group, an imidazolyi group, a pyrazolyl group, a pyridyl group, a pyrazinyl
group, dnd Arpyripaiditiekgionpyiaed a compovgliatowernalkyl:group
substifyyted with a 5- or 6-membered aromatic heterocyclic group selected
from a pyrrolyl group, an imidazolyl group, a pyrazolyl group, a pyridyl
gnes’ a pyraZmyl group, and a pyrimidinyl group, wherein the aliphatic
group and aromatic heterocyclic group each independently

e substituted Wlt@zne or more substituents, which may be the same

B i ferent selected from the following 1) to 4): 1) a lower alkyl group; 2)
suetl)i{iue it selected from the Cubstituent Group 13>; 3)a
v sybstituted with one or more substituents selected from

the%Sutﬁétitue ou:fli>; and 4) a cycioalicyl group having 3 to
SawhfichimBy be substituted with one or more substiments
selected from the <Su ituent Group p>; Rs is a hydrogen atom, a cyano
group, a halogen atom, or a lower alkyl group; and <Substituent Group p.>
or 2 prIEARPRNCALY SetENERLSab STieseT f75i%4 halogen atom, a hydroxy
group, a mifradFeuphichcyarie Groups andifain, grotph a loarbaemoyingrdajpgen
atorAR IBFRINGSH ERRY }ﬁ@%@@om BRHHOMPR B halkiisuHamyk S6aMIn 1o three
fluo Iowg{rmqgkggsaulfop Iam!no oup, a lower alkoxy group, a lower
m]ﬁoxycar bonyl er alkoxycarbo amino grou a lower
_alkanoyl §P5d Ra%ﬁ%t?&%%?&ﬂfﬁ‘rdﬂﬁ 3{? RUSF ik yithicYBLp: a
~carboxyl gugupvaradkyl senpyleptiapd with NRKsederdRadjdt:, Whishanay be the same
or diffterided asphairdagehtical, commpositio areomphising stogethekwithigy] group having
m&@@{{%@&%ﬂg{aﬁlmﬁ&aﬁt@@@& | rggsﬂim%n&éﬁﬂmg@%m%%%ﬁmm,
whlcg?nlan d ghove aS %:C{E Vs%leg mmr&]e foll wm tlh rd}?speCt there is
fovide a%‘ﬁii’ |tor’ comprising, toge% {h a’pharmaceutically
acceptablelééllﬂ‘é’Fr(ﬁHﬂﬁ&E}’ﬁ’ at least one compound as defined above as
an active ifyrediestituent selgsted foemiaspanentfereri§provided an antitumor
agent compyisisgstegetaripithsigpbammnncasticaly aceaptable-pamdaroar
<suffiiRt b lgast %@&Wﬂg@@pﬁﬂp%mgm&m ingredient.

The dlsclot§ur§ al%o re tes a cg[ Lré: d aration l‘or imu ltaneou

d al} ¢ grou eclie T anazen inyl group, &
separate rsequerrﬂ mln ra on m%ﬁe re iment olfocancera F/gr P:

PYITHERYEBHeE %Fé“’rb‘ﬁ?éh%“ﬁ%d‘?foee@%‘é‘éb‘ﬁ% preparations of: *
a preparationisnctudintgtogetherwithvétiphar m&cewisallyHpoepiatecyclic group
seledid HEM QR Al 110 MBeUNE 1R RF6SE RtsGday; I Br AR [H)pekany ! sroup,
pharmac%‘}'&%agy @&Q%@Q %&{J}L&,%&%@J U@rﬁ% @a@&ted from a pgrrolyi group, an

preparation including, together with apharmaceutlcal %cce arrier

mico P APAANEIAOT B P S SE08E BVREERY G0t EOALIRG B, o o
antltumoreéWI%iﬁr?&%ﬂ‘tg sstiteid oY i é‘téﬁ@ﬂfﬂ@?%ﬁﬂﬂ?ﬁ%?ewmcychc group
selecamdtibsoticsypian paep\wedrainiitelm groagentszanititgmgy patidyingregrigeziny!
groug’ %MQ%&Q&%@@&%&P %J&P @QQ?&QAX@%%r@%@%@%n@%ﬂmé)ﬁﬁtemcychc group
each 5% éﬁo N&sin d‘}ra'vs% %g liumor tyrosing & 'ru‘%\%e IRIBIOLS, MARNOCIoNad e o

anti Ies, |nt rferons, biol oglca response modifiers, and other antitumor

selecisa e, %‘?% é‘?‘%@&%ﬁﬁcaﬂy acceptable salt or ester thereof, wherein:
1) a lower alkyl group;

2) a substituent selected from the <Substituent Group >;

3a



the antitumor alkylating agents are nitrogen mustard N-oxide,
cyclophosphamide, ifosfamide, melphalan, busulfan, mitobronitol,
carboctuone, thiotepa, ranimustine, nimustine, temozolomide, and
carmustine; the antitumor antimetabolites are methotrexate,
6-mercaptopurine riboside, mercaptopurine, 5-fluorouracil, tegafur,
doxifiuridine, carmofur, cytarabine,fat enocitabine, S-1, gemcitabine,
fludarabine AR BERHET ket tHeBtitme: Tthisscamtitarnomantibittick:ard from the
<Sugstitnernyoivp D7 dexorubicin, daunorubicin, neocarzinostatin, bleomycin,

peplomyci némiwémém?i %ﬂ@gﬁﬁ{'ﬂ@g@@ Ri E@Fﬁ@!%@m@,%ﬂ&l%@y %@&%&%@cd with one or

mo:SURalamer. idarybicin. siralimus, and valrubicin; the plant-derived

antitumor agents are vincristine, vin érgﬁ%,.vindesine, etoposide,
~ sobuzoxafé SdUEETERE AR REKER HIRYRiAGAIBTRECTS Bie MrafUnY group; and
platinum conipiERcabmpeUids dafenelspiatifovcarboplatin, nedaplatin, and
<Subxaliplatinuhp-anHiiRar-eaPIotheceaklVaMRS-AIS, IHNOIRE8Rup, an amino prowp,
2 calBROCAB.20H SAMBIRIIGCIINe ARLLIL hyrosine Kinase nbibitors are
alkygj%{ Agll?drﬁréggtlmb %@gwerrlag}t{lor}gb; tgf mcinoclonal’antlgbo ies are’cénndmab,
evac)llzumabg,i?ﬁfjxmaﬁ, SAGZURM AL PIGafS R AIRGRY 5 @ lower
alkopeRionRRETe group. 2 lape htEEHSISre interidionosionterferonienaaliyithio group,
s caiptesyferonraz@biritadergmyp, interferon y- | a, and interferon y-nl;
_thebipiagiicalaesnansemoniiialsal & KGR O NAN, SN A0, BIERAN i gcmer

Withaepdhubeniméex; 1a_nd 25th<zl other antifumor a ents are mitoxantrone, -
D P AT Y Br S BB HAE APBAAINGT IFRP By ROBRARiRS defined above as
an ageyrdrgesiveniretinoin, alefacept, darbepoetin alfa, anastrozole,
exempestana, bipalutamide, Iskpiareline pllyamide; vesiant, Peganiapi,,
b octas?c%im, denll%ukln diftitox, aldesleukin, thyrotropin alpha, arsenic
e S S5 BTS CAPEIRIIHE End g3 relh P RAHIoH, fRened above as an
- actifisetosiieatrelates to a pharmaceutical composition including, together
30withacplhay %@%Qﬁé@y@ﬁﬁﬁ%@@'%&%{{Sﬁ&?&@QE&%&H]%&H%P%Q%T with
had el {SS%Q}Fd gé/ethe%lFormula [1%,or a pharmaceutically accepgab e salt or
PIEster théreof e & it NBht Belette R GivTPRY Y Gt e bRl sthwge 2s an
actisf wgtidiemor alkylating agents, antitumor antimetabolites, antitumor
antibiotics, plant-derived antitumor agents, antitumor platinum complex
corBoiiffds vEmtitasbrearipiotRed matantanvers mntitopnor tproivekinase
sequentighdipirorsatnondbtoratmsntibbdies:. biblogibakrespansecmonificisiaadrather
separate GyapitHMGEs 3Bagents (wherein, the definition of each antitumor agent has

the 5%%%%%&%@9&&@%& a%h%@&ﬁﬁ}?a %&L_igeag‘xlgbﬁ Ccce traatglgilusm,

the con sg{lltd% (;esstgjg‘;[ gr%ng l:@e disclosure also relate to a method Tor
PHEAtINgG cancers, conprisihg’ &t HRG SR e Sepitsfy b A
sequenhtiBIRPEAIe raplEtiie iyt TTe v phfotrCETthe corrpsoumehrrier or dituent,

an antifurnor agent selected from the group consisting of antitumor alkylating agents, antiumor

antimetabolites, antitumor antibiotics, plant-derived antitumor agents, antitumor platinum complex

3D
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WO 2008/081910PCT/3P2007/075224 represented by Formula [I] above

or a pharmaceutically acceptable salt or ester thereof, in combination with
VaxpeGpaatically effective amount of an antitumor agent selected fremwuthe sz«
group consisting of antitumor alkylating agents, antitumor antimetabolites,
antitumor antibiotics, plant-derived antitumor agents, antitumor platinum
complex compounds, antitumor camptothecin derivatives, antitumor

sofiy@sinehiinasealnhithions anageionakantibodian. infedsransoRiologicaka
mﬁﬁ&ﬁ&nﬁ%@%@ﬂﬁ&%ﬁ&g ggig%negr age{%lts é\r/ﬂ\{herern th defini tz'z?:Qagefumc Al
meg gbovéfJ orp d

each antltumor agent as thesame meanlng as

AR ST IR SE OBIEIE salt or ester thereof. The disclosure
further reldtesntiumer algleing micKssihibitarforshel il amifactistepbfsahamide,

ifoshatiepnakhilin, hedregtmentol caneetsand these efianREK! inhibiter in

en@RHIRINALIOR é%imlg@éantitumor agent for the manufacture of a
: medlcametgt in the treatment of cancer. In addrtrgn the disclosyre r{glates

antunetabolites are roetho %?éﬂ p ?Cucl? uﬁ”ﬁ:

foa methodar%]r trea{m cancers in mamm

mempﬁuéam%ﬂgﬁg%rhﬁﬁ%ﬁﬁ@%ﬂﬂmpém %r@ré&r% %@&ﬁmﬁfasfm

. enopipiiberfhibizorciaitive. thaimabals, an getocgemeé thiggifor; treating cancers in

mammals «{pasticias hrimiade Wﬁmﬁﬁﬁ%ﬂ@fﬁﬂﬁx@mmm%wmmsmﬂm
b}e%@p Eé?d&ﬁ}b{meﬁ%&‘ﬁém c, Mﬁ&zgf M&l@;ﬁ[‘@ﬂ%&@ aﬁrgnm %JS ”:..] T,

%mbrna on wit %ra eutrcally effective amount of an 1%antrtumor
idarabicin sm} imLE ar% % g
U isclosure relates to an agent for treating cancers

mcludrng é?ﬁf.?(‘f”ﬂ‘?ﬁﬂ?ﬁcﬁ“ﬁ%‘faﬁ AEtReARyrediont, Wnblasianadshefoloposide,
sobtrsatingdocarcel pawlitckz lcemi piigegdhitegether with an antitumor agent, a

PLK1 inhibi{Qp@gman ﬁﬁﬂﬂ@rﬂ%ﬁﬁﬁéﬁE&Hﬂﬁﬁﬂﬁﬁg@{spmﬁééﬁﬂgﬁﬁﬁ@ﬂdﬁfmﬁ and
ggrrbed in the present specification will be 20explained.

Tower alk group in the above Formula (1) refers to a straight- charned or
branched% 5PBRI HERANGCRG S RHrbsh At drplcanRsiespTad emeecin;
include a Wﬁﬁ@p’ﬂm%@m@iﬁ arp pofitjhity ioapnibrand erlotinib;
isopropy| i aspocidiatydngtadips &R isakiny, GeobRFaeseCriutyh B! Gt Rumab,

ﬁgﬁapﬁgygng@gpzmgbpentyl group, a hexyl group, and the like. 25The

"cycloalky) group” in the a ove Formu ers to a 3- tg 8-me
alicyclic g%&%g é%dp examp gs hereotinclu {)%je aab%%f)rr%}pgyfgbrbnﬁﬁ%mn B, interferon

¥ ac%?d’r}"ﬁﬁﬂ'ﬁ’r?’)ﬂb a cyclopentyl group, a cyclohexyl group, a cycloheryl

group, a cjelodesytagrommpnstrvothietikas bdiprefcrablyirefers ticirBilienBubenimey;
andmembered alicyelic group. Preferred examples include a cyclopropyl

group, a gyclphuitylargup xﬁygr@a%%tgrgyexgggqlag]gavsc'%tb%é}ﬁagr%ucpmbm
hydrSOTheb nphatrr% hetgrg%{ ofu%Prn the antove Formula (1) refers to a

Satlrated or nSaturated alphatic Reterosy e gty B EamEr Sy RBGTHG at

vicajutanidsn uateniite F@&%ﬂéroﬁrmrﬁ%@éﬁmmoﬁﬁwe%wﬁanmw aldesleukin,
thyrgudiin sitbmarisnediditiofet basdvontatarmdgatival isdpmenids, di-, or tricyclic

fused fingsdexamples incude.An Ay Bﬂw;&r&l&a@a@ M&Bﬁrml&r OMRe Fogether

" withd ?%'MLM? Bc&&égﬁrml& %HQHL%@:?OIQ c(a{mgo QYR L glth» Forinula [Ilora

fura%fgout an imjdazolichnyl groUp, a thi lomorpholin group,

s ) GBGUINGI Grestip " Tetraf ct SIS BERA BT Ot e d7e siRee

consisige of %Wéﬁﬁﬁé?éa APHatiHeRBERaebgisaphiuhe abidicophnderived

antit(ipoefers{craisakurpltethon unspituratesoathaticuheieronyetiegf aud B adsiSntinmor
tyrofnd 18- MANR S8 EhMANRCYSHSHRg b@ﬁ%l@ﬁf hereok '%&%%QMmor
agen@rru%xreqrqrre%eap Sreliely QrRRy 3 RIRRLIdInY, group, 2 piperazinyl group.
phannaceutwaiiy acceptablc salt or ester thereof,
The disclosure also relates to a method for treating cancers, comprising admm;stermg
stmultaneously, separately, or sequentially a therapeutically effective amount of the compound
-4
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WO 2008/081910PCTOP2007/075224 The "aromatic
etg(gé)ggclic group" in the above Formula (1) generally refers to a
Reter cfé’ﬁg group with aromatic properties containing at least6hgHetBI5224
atom such as a nitrogen atom, an oxygen atom, or the like, and examples
thereof include 5- to 7-membered monocyclic heterocyclic groups and
fused-ring heterocyclic groups formed by fusion of a 3- to 8-membered
TEDTAIEIRS EhECrORE) diry e Bihateroeyolitogiio ap;cantidhetikesSpredicallyoRbination
witithi@aybereupy arpyivelyhogfobihnadktihar Qi él&mM%nyBuﬁEbmisﬁng of
S A S
soeYT2ZINY1 group, a%/rlmldln | group, a pyridaziny ﬁgrqup, an |_s§ basilv .
FGOUD. an iEodURoTy PG BUE AR TEbi ABI R GHB e A0 Grompingper tyrosine
kinags ARSI o G ackimh axEsiis drsusreny binolicgrosmne: bedifeinidazaiyl antitamor
agengy Ouipreanbbndefaidmys ok pramththedike-nay henentinpecu-Fhg: [Be, or «
phafateialeredarginatis Heterqeyelie 10group” in the above Formula (1)
refers.to a 5- or 6-membered monocyclic rogyclic group with aromatic
oo e S e B MR e ARG G P
RGPS A Y7 R Yokt AIpyPARY Icgrbiption with an antinmmor
azemyAntidinyrdrour, dad:tiisdiker in the reamFher halegarmatom: incthe-RROVe: ates 1o
» mefotruileeinmaydee pxemplifiegbyaduorneatanaNaHNeR MR ering 2
BRI AIQM.Amindine AR, iofithe, lke.AnNd.amend these, for example,
cano fggorégl%g}go 15%? ?hgoggrgags%n, %nd a hromine atom are pre’fﬁer‘re : _
The ower a g%u foryT group” in the BBBUE FUTRRIFF e & fereng trally effective
amoutt RSt FETRYSHID i BRBIFRS thecaitva orowity aiterhremaiayytefacswiamount of an

antingpenagefita sulfonyl group, and examples thereof include a methylsulfonyl

groun.@n-aikylselfomy @f&kb%%rpg&é%%ﬁ%xhﬁr%%Hceas”% 'iﬂ%flikg z;ﬂl‘? inhibitor
refters 10 a

as an SUIf ' -0 the above. Formula .
R R SN s s hgroomor
e yfoup” to AR amms groip S Examples thereof include a
methylsuiteiriieinees grotpis andatmisidforvpthimihopgronpspecification will be
explamagty|sulfonylamino group, and the like. The "lower alkoxy group™

in the ab‘@ﬂ@"mépﬂi@i(é))ﬁgf%%%@)% @Ux%(ﬁya?gé% goans% }-%ga;;llg%\()errbranched

P xyaen atom, and examples.thereof include a methox
s SSLONEL 8 LI AL SRR IR S SO
‘?“}f”g”é’t%%’yaé’r’éﬁ%? - Rt brBtip, % SBEB RyP g Stipb i ErRiRuEoRy-buty] group.
a peniy i GTYP et PerHyIRIP cisUipe Bikaeopentyloxy group, a hexyloxy group, an
isohexylOky ‘groupliahnetdine lilee above Formbiiet)ouas AlKkOXVCARGNN e aticyciic
groupgﬁ@léﬁg;rjﬁim aROVERREY %I&g%ﬁ%fg&p &QSFAUE}JP %)g gb%éirgpge%ﬁl] tcpe, &

N koxy group" to a carbonyl group, and specific efeo
MG s R D SR
membgied sy i BEHDI Eraﬁﬁﬁ?%?fﬁ%%fdffd%wﬁwgybaﬁm e siearbonyl 2
cyclopsmtyl graun- igshutpsgber erplegroup, a sec-butoxycarbonyl group, a

tartbutoxyeasiipn<grat b3 RGO XY SRARRVY h?gﬁgh'@’(ﬂ_refcrs to a saturated or
mﬁﬁ%ﬁ%@yﬁg&?&w Q&H @ex@rgﬁxyégﬂ%@%a% rln':ga!’t%u §e%cr:]ted'” or 2 nitroﬁ%] atom,

isohexyloxycarbonyl grqup, and the like. The "lower alkoxycarbonylami
a‘n OXY rcg L?%pq}}gl’n% ea glgio(?.{r/eXt@é,rﬁl] gciiéﬂtcﬁn rtg ]&éarrg%aéoairsoﬂxﬂt %ﬁé‘?ﬂﬁ%‘d%’yor tricyclic fused
ring. RECRRISTRTINT T TR0 WarmaReTR s BY sy ercuUpbeiiY arnin o gi o i group,
a morgsbnifiserariplebytheieohinmlutcaimiethaisodrbony| atHR o gRIR 3up, 2
terah @O QNYERr RN AMUAG 818 1Py.ABRY BRRYCHP BRYIAMIAR AR Al bored aliphatic
heterol QR ORAXY FAHRARYIARING. A RYR«A Blaxycarhonylarping piRtc eserocyciic
obutoxycarbonylamino group, a sec-butoxycarbon TaminG Brotiss
group tgeﬁ,ﬁf%%ﬁax%c-ai?g%ln%f éirﬁml}gcaﬁslﬁﬁl’r% af)j @amples thereof include an azetidy! group, a

Py Ol RS P FAT RO A0 P22y group, and the like.
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pentyloxycarbonylarnino group, a neopentyloxycarbonylamino group, a
hexyloxycarbonylamino group, an isohexyloxycarbonylamino group, and
The "lower alkanoyl group” in the above Formula (I
%&ggg{gsa group formed by bonding the "lower alkyl group’ 't6 %TéJaPrfjsé?r‘(@"mM
group, and is preferably a group in which the alkyl group 5having 1 to 5
carbon atom(s) is bonded to a carbonyl group. For example, an acetyl
group, a propionyl group a butyryl group, an isobutyryl group, a valeryl
group, an iS8VAIERA EF;S"“&“&R/%H‘B% &Bﬁﬁb%\vf)g?ﬁ%ﬁ?) @Fﬁ?j’ﬂlyd'ﬁ@’ﬂ%%a
hetiikeg cdin domipvatitiomedic properties cohpanitiowdrasi kerisydmaiagroud e thigogen atom,
an 3RQVE doxauie: () efersda.sgrarfosmeaed Dy.tondingraf iRBedNeheterocyctic
og%%%%%f%{ %Hfg§§:%9§%?%ﬁ%{%§%ﬂ%% %5&?53%%%05}?55%%&5&9'H9&9&e monocyclic
T S TR L s V%H%Cﬁ%%%y gt ﬁ“‘i‘?o%’(éﬁ%ﬁ’c%"&% ryj group, & thiazolyl
SRRy AIGIRZP Y BINYP PEREAR OSSN/ @@%ﬂiam%mwdy group, aPSITﬁ@nyl group, &
pyitiadiey! ateylthig:gioin'! grotipesabovedidranuia 41 )svebbrdtozarg bstistiahly! group,
an fngd Q‘Mlﬁoﬂﬂﬁagbquggﬁp |@Wﬁ§%ﬁ%@%@k§p at@@o%% |£Tﬂrl]@t9%ﬂ§zﬂﬁlidazo!yl group, a
X, s there ude a. methylthio group, an ethyithia grou
e A o e (LA, TR, 20 SLHOR AU el
EORh e aBove "““”1%1?8‘?‘??? “?ﬁ(l‘“l@ %ﬁ%h%ffﬁﬁoﬁﬂ_%‘(ﬁﬁféefﬁ’ﬁéci%?r%%w‘m
arofzpffllFeptitberd compittterichliRiudd 2 PEKE! Pewgdnd Salikd rive. sepyrpzolyl
grotip laK A padiibii@bipsa aleafOEr i RIBNGHRDIOH ikeyk i naisael like. The
terms ’ ph%@%ﬁg&?@ﬂ%%@ﬁ%’%@% Btk @fﬁ@fy Me@ﬁﬁfé@%%%&%l%mm a

acce?tabl 20%%[‘3!‘ gxl;;,,o ! dll enL ol bi% el)fpl Qied Elese for exilmp-l-e af‘iuonne atom,

hlq'?n atment o1 cancer f‘{{rea %St%nénoéer ) a8 Used mine presen
2 AR AR MADRITRS cancer cell growth by administering

an antitunior dgentdbytationy! patiehts HERkwremektDrefardbhsrbygitesg dgmed
by shaicanceheall gianinythalis, redutrsdbe marsizeoyhi;intarafles thereof
mclU&@%’é‘EﬁﬂsanQﬁy rg%IH] %&mm&rﬁfmplx ﬁf@glﬁ%ﬁrﬁ é}éﬁ'}?%eﬁﬂm HJ@teW

25The ter ncer a]s ised in the re§en B)emfl},catlo lydes so g
[g’ﬁ k 1# on amme crers 1o a t;ment
tumors and’heMato ncers: es O the Solid tuinors el

formped B PhibatfeEen ﬁ%tﬁu ‘%HH‘CF @&?fééfﬁé%’ﬂfgégio%ﬁé’gé‘a%aﬁ’@@@?ﬁyfaia examp!es
thereaffiognds maditodshifamgacane grupom sinddiidel) migocange i, ingasfoahedsy group,
and @@strie cancer, gall bladder/bile duct cancer, hepatic cancer, pancreatic

cancer, cqlpn. f&.@@?ﬁ&b&gg%hsa{gc‘tﬁgagwérmearzﬁ%fe@mr@g@&mm§y bonding

uterine cancer, cervical cancer, renal pelvic/ureteral cancer, urinar
the “JoFE Ak LR %?6%%3?@*8%%‘&&’88%?*% CsiRbinctuds A Mo seafp, an ethoxy
ErousnBRPBRIE| Feic 8t NANIARSXYUHRP; ékﬂﬁowa@éﬁ %ﬂéﬂ?@ﬁ&ﬁx ﬁf@aﬁépﬁ:&umxy group, a
tert-hetirgptagionpenpiste asans.emenpEwingis:sarc e mayiseft disgy endaraamayanchp,
and thefike. Examples of the hematopoietic cancers include acute leukemia,

chronic Iyﬁgbﬁltlcfggg%?’ll hromc‘mry ?Ioa%gveoiy %Pa ?‘ rLIE 3 g&oup formed by

olycythemia, malignal tiple myelo oma, hon-Ho
bo“%}%ﬁﬁ M%Eféﬁ?}"éh%f e ‘%%ﬁ%"f’éfﬁf“‘t?réﬁ%?&"t‘fbfﬁ eé?’t??éd“ﬁﬁ"ﬂﬁé‘ﬂ?&%% nt
methgyaedfieationavic ickeRoaredrprey) Sratio A STapRE ysarentte ead e aarienssy cRenyl
groupl albpiepasation isexamplifieckpyadabietuspsdlbyRosdsim g maiple, -
butoWy@a}%ﬁy%tﬁr%%@lap%&@pm 95&}%{ %Jéa{% E%FH@JE’J hexyloxycarbonyl

o g}gqmlis exem lified %Xﬁ ste |I|zed uid preparation such as

& b tlon duspension, and the li e, Which is s cifically an injectable WO
A A T e N

formah typretdstbiyoisoathdritraive Rbosy tajeotid arprEparationragtini Faveprsiis examples

therddfiPiclude a methoxycarbonylamino group, an ethoxycarbonylamino group, a

propoxycarbonylamine group, an isopropoxycarbonylamino group, a butoxycarbonylamino group, an

isobutoxycarbonylamine group, a sec-butoxycarbonylamino group, a tert-butoxycarbonylamino group, a
-6-



i0

15

20

25

30

35

The term "combined preparation” as used in the present specification

refers to the preparation including two or more kinds for simultaneous,
wiERALALE 0§ Sequential administration in the Streatment, whig@-Aa% 375224

provided as a kit-type preparation or a pharmaceutical composition. The

"combined preparation” also includes preparations prepared by further

combining one or more preparation(s) to the above described combined

reparation includin two sep rations which is sefulbgl he.:
pe“&é’é{’ﬁ%%f‘?f%lﬁ%glﬁ(%o aqam t:ﬁ(foy fgr a]o WO Separate Sg]eaéaiia ions, n?Ene or &

an i?ﬂ%%@*@‘ﬁéﬂﬁﬁ@?@?lﬁ’é‘%ﬁ‘f@%‘f [&5st 100ne antitumor agent selected
from the greupoeensisting gbepitintrobatkylating dyewits, antrowmdermed by

hon@ﬂg m@*mpﬁ@@} @f&wmc@%@@%ﬁpmﬂcﬂkgmﬂﬂymﬂdmﬁ FARGRIMS alkyl group
hawa%rwar?%.l Qc!eg‘ta!% l;?l% Q&B&% 0&&88&’“%9”%&’@%%&@%%9&@?9&@ a pmp;onyl

ives, antitumor tyrosine kinaseé jnhibitors, ma? Fona anti Qjod% S
m‘iht%ﬁ&?&ﬂ@%%l%ﬁﬁ?&%@%b%ﬁ@e W%la‘ﬁ’leﬁ;’é) 28 SRR ARG Rgents P
peniyvhié exdap-thed defiikition bf madlengdtitumor agent has the same meaning as
defined alyayever aabaimaeetiticalhacsapiabieisdl) ofdbestertpdrentd by

hemmw@éﬁﬁ furhgr E&%pﬁ%ﬁf&p@@ﬁ%@é@ﬂt&%%r&@%&kﬁ%ﬁm&iﬁ&b&wloxy

carrier or diluent. Int Is case the further:c . ot
Brou B OA A B O SR B é"mui%g%“&%%f 8t 3Gy o, on

separ

150"@%&’&@%%%%%‘1"?}1@’ WB%@‘&’&&’@“&? BHRFAABHE FRL %lr‘ﬁbmed

preparatidivdribiudinbrtitkseore b itoheve dprpalaiiiphfied fistguent formed by
bond?h@ Bﬂﬂﬂii%kﬁﬂiﬂ@[i@&@‘thﬁeﬁmpﬁmdafﬂﬁmemmﬁhbyﬂheim@mﬁﬂmimmoup, an
cthyi leag;%';ﬁap% 0:& |§l|i@g,§;{igoroura0|l and a preparation comprising

leucovorin, 20For, t comb nteS ar% E}Qlalgagon both of two separate

preparatlo}ﬁ? Wy el Heran o areﬁlon or parenteral preparation,

or alternafivels e b tHew e ﬁ@ﬂﬁ%@"ﬁﬁé‘b‘él‘é{ﬁéﬁﬁﬂ%%@Bﬁsﬁf’éﬂst’mmd by
PLKpr@pECatioR WinilisSthie. other one being a parenteral preparation (injectable

preparationoeaipinfusianioas flieugre parstionsastaedingda.the

invention, g therap gigggjﬁyg&% uit fthe comporRe AGRAIIRG I Rable

the invention may be included, together with a pharmaceutically
cm‘éb‘ére‘fil[‘éet?few%b(‘fﬁﬁmfi’”ﬁ? %‘tfuent The formulation technigue is thought to

be the tecHmitarcHRIMOH REFONBUGHE TIPEfAReSkiteihitiee REETR cRAcHifion
meai¢highnisiieneforewett kgown. Uy refeirdabibying achopreparattortceanderfrmedihe

reatiDiGy ﬁ%@%@@ﬁ'%s@s RRarmaceuticalh aaeantable:c al¥ iRkor sileiithaan be
meaRNERAYRLION r1{1[6}0 %%@f@ra%l%l-%cdﬂggﬁf@}%ﬁd@w}?On or injection, using

A RUMBer o met 10ds generally known to thos skllledglrhthe]Jt The term
admlnlstﬂgﬁéff‘“a§aﬂ§‘3daﬁ1”fﬁ%”bpé SRR AR TG &L p AraRte A
hem@0pwietiiristeetio Framaler ikt sivhirraiteRdheardehew G eif grgheeck cancer,
esopRaFRdinac:p IRparAtinneacealidisiphisthmdnyentioml lchkisg when breast cancer,

gast@g%@éggﬂﬂgam%rﬁﬂma%%%EW@EQ%C@QM@%@MF%‘&E@H&& rectal cancer,
ovar%%%’ggéé}%fe%o%reg%@a SRR AANBSIFIESL DR OIREE ARty

LitgSaeS Srafly. or otherwise, both may be orally ad mjplstere W
g PR BT BET TSR TR GRIEE, FOP R BIE AV BT 7
cancax]miliistrattivArsutacuambloteTed PSSR IR DD rierSe iR F LRV SEFaRTBh and
the 180 thaike oa0d RielerRii-dainek esdhe irtialendy shadiigisphatiorukemia,
chm}{ycj}gﬂ: BQ&H&Q&%E%E&&JHF&%%@%B{ %%W MadphGRMBiNALe hyelbleasbn-

one preparatlon e parenterally administered, preferably
H"dﬁjﬁf’a@léﬁ'gﬁ‘%rﬁ?’aaﬁ |n|s Sted, and more preferably administered by an

intravenodi8edeip: o?fﬁﬁ’ﬂfé‘ii%‘h@élgsﬁ?jé'b% AT SRERIB RISy Bk des S preRRrggions and
pare20A8/052010R CTHI PRDHFETHR4 cacnpiiistchingattir capsulnmevder, granule, or the

like, QF%E%@;‘JIQE!}%M eqmipinatinnuanyref fhesprenasplians mayhpliaedoed sterilized
ration. of 8 NG Sl RISRATAHOR. tike, which 18 BERHHGIRGA M ectable

“““‘Qnﬁ’}' Pltloﬁ(mt e compound represented by the above Formula (1) may be
administered simultaneously with othiel antitumor agent. Also, the
compound represented by the above 5Formula (I) may be administered
first and subsequently the other antitumor agent may be administered, or
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alternatively the other antitumor agent may be administered first and
subsequently the compound represented by the above Formula (1) may
vag Adgnigistered. Further, the compound represented by the 8beyg1407/475324
Formula (1) may be administered and then the other antitumor agent may
be administered separately at time interval, or alternatively the other
antitumor agent may be administered and then the 10compound
e e Q e administered separatel
R A T s e
mmven?é)’f)ﬁré}fely selected by those skilled in the art, depending on the used
preparatiohlihtstidirgnitie¢ornpuiioe fe presiarite drippprirecaifovisroferutathe
prefiyapse paration-nciu ding lanaftitimosageisdieh) casybauisediRistation in the
m%@mmgmam ] &«m&%g@ﬂ& %@&5@@ 0,18 PALEIER L. The

com%macg e 1%11;1{1133. seormc uS gs] urgaar}gt?ol{lg rega(t‘ H %ﬁ'l ép ceo Eensi'r? n&%ne or more
Speci S ora

n means adminrstering € same tme

P"*”Wéﬁ'ﬁﬁ%hﬁ“ Ph @%ﬁ#ﬁ%&@@wmw%wﬂﬁf&@ﬁ HEp Seissia @Rpaattions which is
usefiiffe tenrdiimerfort aan@atment, and for example, it refers to the case where

one medigatiafiisnusead amn the:fsbagy-anek anetheraedisalinis HeREiQ b least
one%ttgﬁlslag}\gégg %@étggrﬁ%x{{ %%B%oﬁgﬁaﬁgwmﬁ%?gﬂ?i%n& Qigé titumor

; gm@termg in the qrder, ap r example, it refers fo thé case’'where
A e oL PRI B RSP AR RO SR applex

W&mﬂm&mrﬁ?@e@ﬁéiﬁvﬁ%% ﬁﬁ’@%}%‘i’ﬁ‘e"aﬁﬁ'ﬁéwe inhibitors, TigaopitA!
antibegitUimofealioy ldtingjcabenteisagubdsinithetiprestntsp egific atitnemeannd:finition
of @k 2AeMiating-A0en iHRAVMORMIBI MOl ARIMBsvaNSH Hﬁaﬁuﬁ@@mg}@ {ellll?le salt or
estelRLRIR g@g@@%&%ﬁ%@@ BESNL wm%&s;%ne Hotoreup inan aliylation

i reactlon Ol an organic compound in which the rogen. a om IS
S E RSB R RS %6V os Pﬁ%{ﬁqﬁ?égaesﬁ}ﬁ@m TRhOPRsataly soparately,
or segyemittyi vl de HersgeRtTRtRPRR o2 N s dRiabiast ioplatsphinnhidiag three

- prepfosfamicehaaelphifad bipusutianto tohrekity eatgguaneptliatepsy; the above

Ford@RIMYS HRGariH IR SisIemarlanide, &@%@QQ&MMHQMWWM
The term gantitumor.antimetabolites; as used in the %;E‘strﬁ' e&!f' 1R oral
refers to a meta n1IC anFa onlstnﬁavm antitumor elther an ora
PrepARigR SR A HA SRR R Y ﬁ%fﬁﬁ*étm’e qg8 Hgg“iﬁ%ﬂﬁ%’%ﬁ%ﬁéﬁ%@ R an oral
prepieefedil honthal mnebabelkoreheipgrtoptaitepliairetehireprootstginitairip infusion).

structure bsr3@funesionita metadiod e shHivilamios, LAeBZYIMeSy areie:a6i6t of the
com Mara%csmEGmm&tﬂ%ﬂmgpsm&&ae&%é&&m@%@&%&M@&g&ﬁle
carrler or tigegv%gt quxtm'l E’tﬁ? gettlz%p ?1]; rsl gpmgP hgc}é, tgter a? Ee’[%n?ge/rfgﬂ Ibltm% t%r those

ectron trans system mp les e antl umor ant
S e BN et 8 AR IE Pl G HEA BTG ca b frne
into, Boghitmrovith eib ey afenticixftaritible ceaionwfdilyayta madyimeioykaraiagninistration,
intra@SRROBPRALE £ NQCHRIBEsS-hugem eitabINGs fudanabine.PeMetaxedd i the art.
disodiumqgng the, ik6: 32408 1800 JNEUMOLARIBIRICS, %%1&'&?%@&“%

resent s tion refers to antibi tlc having antitumor activit

cific
- ad fion st ol
S R e S P 5P PR S A REFREH g rne o

e an
m"ﬁ@lﬁ’ﬁsﬁﬁééﬂh%ﬁ 4%}51?%@%‘?6%%&6&7@%%.&% Bk lefppterally administered,

or onAHERObY ganismasordotheteorgahisis obxamptepoidhmiiantitui oy or otherwise, both
may BSHRIBtCE MneHde BGHNQMYE: et CRXQRIPISIEL" GRURRE %}%MéeravenOus
admlglglpag{cgisﬁ%g %Tté] fd%op Ztég 0";_’122 a%‘%gcu%{rzéﬁr%ls&%&&m?il%é) Ikb angd [Ereferably

ep omécn mltomycm aclarubicin plraru ICIn, epiru ICIn Zinostatl

inclodgr the e RS AR LIPB 1 B SRR EHSIETRE AKEF i PR @i combination,

at leashpsp PSR4V aatkirRoedgehtgdaivisised mafeilyduevenpelyifidativtered, and

moreiprefudbls atmpoendsyhavingvaniiitdip beiativihoosiginaied I 4alants, Bnde case of
those compounds which are subject to a 5chemical modification.
Examples of the "plant-derived antltugnor agents" include vincristine,
vinblastine, vindesine, etoposide, sobuzoxane, docetaxel, paclitaxel,
vinorelbine, and the like. The term "antitumor camptothecin
derivatives" as used in the present specification includes camptothecin per
se, and refers to an inhibitory compound against proliferation of cancerous
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cells, which is structurally related to camptothecin. The "antitumor

camptothecin derivatives" is not 10particularly limited to, but may be

exemplified by, camptothecin, 10-hydroxy camptothecin, topotecan,

W%?g@ﬁ?? 1§_aminocamptothecin, or the like. The irinotecan iBShEEABTI &4

in vivo and exhibits antitumor activity as SN-38. The camptothecin

derivative is thought to have almost similar mechanism of action and

activity to camptothecin (Nitta eta!, cancer and chemotherapeutics, 14,
adr866857 1RT Jnet@)riktasnmctarviteimo rplatfvmraomplesoorbpausrds”
prefatises pthepresantispecification 15refers to a platinum complex

compoung ?Xéﬁ&n%%gm&&ﬂ?qxggmﬁﬁbQQ?&pa@*@&@t‘ijg_‘} ﬁ"@%@ﬁ”ermul& {I} may be

compoun ere means a platinum Comg Compound tgat rovid b
m%ﬁ%ﬁfﬁﬁ‘?ﬁ“ﬁ%ﬂ%ﬂ% ‘f%ﬁ‘ PrEFBAIEFE mg < B BB FER B sb i g
FOITW@RI@E!“@&SW&QW}W@MW@%WW&WW(WIWW agent may be admmxstered, or
alteahlondf die thijdeneliantigeplati benddidisehibfidesnd subsequently the compound
repﬁﬁﬁ&fa(%ﬂ@%eﬁh%m ing) ﬁ@Wé%@m@@@M@ @wjebmpound representeé by the
aba‘a'é/ ormu a(?éed IC |att02é)cl %%ulél (tkog errb ar!? Lui%l f)e‘a%e %@ ténddrg{ é&p

lammine -eiyhyﬁ onato atlnurn 11); et ine. ma onato

Sepﬁ%%hﬁﬁm?)m&ﬁ‘if&& IO ﬁ&‘%ﬁ‘é‘”)%%?fﬁﬁﬁ’?oﬁ PRFHEAVRCPE fnd then the
conmeurel(kpRestintpdiPotel @?g}@ﬁ@mﬁ@ﬂh@@ﬁ@@@fﬁﬁﬁ(ﬁéﬁq@;&mly at time interval, The

adnfilidrdisnetaacyalehexane)hatenaiaplatappnfiiely selected by those skifled in the art,

depéé’éﬁgm%ﬂ@@@@r}%&l%ﬁ@i@%@%@9&)@43{{&!’@ Qﬂé—ﬂbova Formuia (I},
_dlamug %glo%%}:%pre %‘(c:?{ate el %gerﬁ“]ﬁn cgamlgina i nth% gpa af n{ancer cells to be

3508 IAMINoEy CloNEXanejox platinum ormap atl
“ea@ﬁf%‘d@tﬁ"}“ﬁ%déﬁlﬁﬁﬁnand oxaliplatin. In addition, other antitumor
platinum doeiptax donipsnss’ 25esed inihifi e srrthregifetion nsprcifivatioering
almefiQgeneralnlsovnraigdare trmmetsialy-availablodandiQrean Reaftgm:
d;ffémé&!m NG AAInARLS R égamﬁeaﬁtr@egqs%g %megmmsgm% used on the

. echni 1 The Jm an# mor Eyroisme cinase lﬂlhl itors” a t
'mlﬁig%ﬁn%a?ﬂ@eﬁ%%é e B dEon rereTe 18 Sy rodine Tefiase |nf£|”tr)"t$‘=3quen tall
meaﬂ%%ﬂﬁ@‘é‘ﬁﬂﬁﬁﬁ%?%ﬂ%ﬁ“‘éﬁﬂ%Pf?rﬁé‘?ﬁ‘és Rﬂfﬁ%&a’iﬁ Wﬁﬁ%@%@?@‘?@f@?éﬂﬁe‘i first,
and &ghéidar substaincd ioedniib itingtervilsOpraietkinase timhiohainvetves in
transferringaympheskhatengian 3QalAdRda & BYdext GouR A means an

ai kyﬁ'{f cil %rlzy h,9§ #%Aﬁ%%ﬁ@%ﬁ?ﬂ%%@imﬁg z%nr“tq{gg 'ir;[)égggljﬂ ?e%éQQ§ Be agent

|tors incltide gefitinib, imatinib, erlotinib; and the like:

Provigin s bEIBRAR 3?1%‘58 flenreacton o 1R ‘ﬁ%“b 8%%?1"(“555%:‘%% e W—:‘? Otgsf’ fgtomis
subsipvtedhiiisb ey Jed e FempeorcRec rril R BtKjeBEARRE Cémdudairogen mustard
N-oada yplamhisc adieC dlskinmnal ﬂh@lﬂlﬂfl&%&lﬁ@lﬂ%bﬂﬁbﬁo&l@lﬂbﬁqzmmpmpm
raniti @Bz na g eIk e 3l I8 ndiRterferons” as used in the present

spemﬂcaﬂl%n refexs yi an |nt rfer eg.vla@gse@tl%mor acyw gener IIX

in the case 0% wraf’nn ‘é%ﬁib?ﬁn Insméla rotein aVIﬁreSﬁ? 581 ﬁecullar welg

met%?%&g%%bwmﬁt@%%%&% P PRI, STt CEE
inclytles wilasemntibitifeviee proffelatioholinenimesrieidn isisits orisifsnésorsture or

funcGell® (Hematice e impartictiamhanarmdubids subbrs, e/Ohat are the important factors in
orgafiiS MR IHORGT ARAQAA 22 %e@;leymgmuﬁu;gy%ﬁ@&&%ﬁgwtﬁmmng an

including the enh cemen fnatural klller act vq and it is known | as gne
1
electy "tratml?lgneg “ERam ﬁmgl%sfot ﬁ?ef eron mc?fa cf’e Intent er%enmgtifﬁt{gr?efon

mercypERUTRRTRSFG é“?’ﬁaﬁmw%fbofﬁ?éaﬁ&r%ﬁa@fadQHMWnWP fug Eppabine,
cytatiee Thdepimie pimlogivat. &4 pomsetapodifledstabise ek imgvadjppdentnd the like.
specificatiQn dgmlSBritumor antibiotics” as used in the present specification refers to an antibiotic

having antitumor activity, and the "antibiotics” here is prepared by microorganisms, and includes
substances that inhibit the growth or other functions of cells in microorganisms or other organisms.
Examples of the "antitumor antibiotics" include actinomycin D, doxorubicin, daunorubicin,
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5abbreviated as BRA4, and generally is a generic term of substances or

drugs which lead to achieve individual benefits against tumors, infections,

or other diseases by regulating biological reactions such as a defense

ehiR#Mbossessed by organisms, and survival, proliferatfnt/g2007/075224

differentiation of tissue cells. Examples of the "biological response

modifiers" include krestin, lentinan, schizophyllan, picibanil, ubenimex,

and the like. 10The term "other antitumor agents" as used in the present
neaspiEtIftH o Hseupsnt GealeBY ituFHFEEB At MAYIHIC BRBETHOT ARV rpPRétin
stifOdrhaC hdal@tid: atrglini i) esbbigvie, mx@mptes of the "other antitumor agents™

include m'ﬁ%%GB%HMQQMQ{Q‘C% baai Qﬁh@lﬁ‘é%@@g&aﬁmm includes
corh 2%% X carbarnlde {)%thlz)statm tgeémmln alefg tcdarbel|zl)aoetg,¥daw{e cubiect 0 2
FOZ0IE, ) exematane, Bicamitamide, u rorefine, flutamide, Tulvestra t,

chepgrghpedH E)aB‘Eiagéﬂﬂﬁlﬁs ?fé?ﬁl'&iﬂ%‘iﬁ%‘fﬁ‘fﬁf&f‘%%’s?&% *“i%‘ﬂWﬂB‘fFﬁB‘?ﬁ 51?&‘35“”"'
vindgenidorieikic estverrevavitstuah peiitiyihe mudbresiandhel ke like. All of

the abovetarditmoratkylalingagentssivanit mosant meaheltiestification
:nclﬂ@'é%&fﬁ%@g QIE%Sand pé?ég Q%'Mﬁﬁ)%}'&%{%ﬂﬁ@ Eﬁst pﬁ»ﬂ%ﬁ&ﬁ%f Cancercus

platlnum compliex c m ounds' antltulmor camng) ecin derlvatl

el S SPYFSaiHE em"ﬁ’bt{’c? R et Totafs [T demaives is ot
partijiietdaae wﬁiﬁl 6’@»&%& Feapditee i GamRTEIecify aﬂ"w@%?ﬁﬁa%%c@g@ﬁ?é@m
irinareagenenalbedanoviiecndobaiire (Tia lyn20csvei aslehdrzchn beorhythibie
antA@PRsdina skl ind banpiliRaceerdance WithmethodsikoaWRNe isehanism of
actil %@m%}'yoméymgé%mmﬂ%mm% &Q%%Qéﬁ&&?rﬂ%ﬁﬁsf@fmm etc.).

pro ucing _gefitinib, for examgﬂe in the speC|f|ca on of U S. Ea ent

5,770,500 b BTGP MR REN RIS AR BRI o spcitcain
referpte AratinEl PEBlREHSRONI ST 16 2TTURPASEEES T6F ﬁbmi&&rﬁg’ complex compound”
herdxeuaciy pitiabmfamelamplepund ite matidsal RuishdatiefoM09441 0RO R rad examples
ofz&rgg%f%ﬂaﬂmﬂag@@dﬂwﬁmt@rﬁaﬁeab@qda ghen2aapasifications of
chl oroéne%\?]t%%grj\l Ogeg%glé%gtfgn](g% tﬂon% oro g‘? an%gg-ﬁ rt(i)rgzlfln? Bgdiammme(l 1-

e, 10r m € Speci CatIOI’]
cycgb&%ﬂ@%’z‘r%’f&i%Omlﬁﬁ%i%ﬁf%@é%g‘w'ﬁ%‘aﬂ%W&Bﬁ%ﬁ&ﬂ%‘&‘?ﬂ%ﬁ?ﬁé’"mm@
platswadificetipnse dfiii® nRipstt NoauB(s 20832, 51paime 89y dokgproBiphato
plathudQ0)52ka8,243:000 dancdEBadk i Gnapraaessdor prodasingeintteasinalonato
p;atfmﬁﬁm%bﬂ}mﬁﬁ%ﬁ' @%%&L}éu&Eﬁ&@ﬂ&ﬂ%&rﬁ%ﬁ%%ﬁ}%ﬁé@@
isop °1d”°'”%g15 Pﬁec?%@mﬂ%r ’%%Q” &e il QeaaSzPeC'{ a“on k2 Latent
G ggi@épgl? a proces or proaucing temozolo or éxan? 1e in
carbypplarias agRE Lt A @’S’Ba‘ﬁ%%el‘iﬁqés?aﬂﬂﬂﬁ% ﬂﬁa?éﬁ?frﬂliaﬂwaﬁaﬁa% chmpounds
exethplif0 20thapebwnp soceSsfion pradoahily kitexinaaban threrepdalificatidahiofand/or can
be fAPARRIRUHRXaMINediPateniPu hiication-NahdaneaidddBiechniques. FOr

the antitumgr, %yﬁﬂR&@l%@:%g%wf%n%mlﬁ)r@mg&m@@g&\ki@ﬁﬁ&ﬁ%n refers
commermallyng\ﬁalla le er the pro tuct name, Nltrong{m frarrph ,un fors to0 &
o R A R 0 Ao B SO PO P hATnide 1a cOmmEreialy iav‘;ﬁ‘” prorelers o

cherpisg] éP’{ﬁ@‘ff‘r&i (RibiERge 'EXTH%EPJH“%‘W@HWH&&Y%% @Bm?ffﬁ““ﬁégféﬁ?ﬁ?éafé group
of A gydiallyt evaplalf lespmdentheiproducenanizafarieidd frotmBhionagpdae kinase
inhiG#ers iidad elphata hiseemmescialysavaiihle under the product name

Alkeran frgm Glxpamiiling: busuilon.is semupercipbianaliahlednss,

the product name Mablin from Takeda eQma eutic I m| C%oronltoll -11

antiboqy RPHSGE R BB EE T 16 TB 28 4% Co MMBFEIRIRY AVAHABIE Rt
bevahiauppbdtieringpnalapebrsbiisniripstineeHaemitceutical Co., Ltd;

carboquome: isreonmdtiatyavad dbie: prsket tbe:xﬁwnhmﬁamelﬁﬁmmhavmg
antid RGP aéw?gyg@gemérmy thi @&%@@ &mm%a"x 2veiiahle-anden e molecutar

wet%?\a ub ”fd"&ﬁo W%S&amm Hce s%tl;'l mté%g TOIm hQam}ag’%u“C !:%Eg OAS'?Egiasmhtbmng

nlmusﬂné IS commercially avalla under the pro UC'[ name Cymerin

vxralfpa?%x'fw§ﬂﬁmﬂ[mgtﬁg%g}mbﬂs proliferation of cells (tumor cells in particular) and exhibits
-10-
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5Corporation; nimustine is commercially available under the product name
Nidran from Sanity Co., Ltd.; temozolomide is commercially available
nder the product name Temodal from Schering-Plough Co., Ltd.; and
%c%%ﬁ%’gﬁﬁg(fs commercially available under the product nam@@’%i’mhzm

wafer from Guilford Pharmaceuticals. For the antitumor antimetabolites,

for example, methotrexate is commercially available 10under the product

name Methotrexate from Takeda pharmaceutical; 6-mercaptopurine
vargEOSIENEY ORI Wi AU A R frfabies B S TRt RbFHIE PFiBIOEIA# is known
as oiroufi hweintis Eouphitd ofithertaptbpuliireliscomihercialiyaiaitadiB unederon a-2b,
inte%g@%mé%%@r@m c@@Ig%@[@@pharmaceutical 5-fluorouracil is

commerm%y tava'l (Qle 9&]9 (Ehee %FO{Q# % d?n thlg frg ) K%a%yy%a{_l nlxcska S0

Co., Ltd.; fegafur is commer y avallable unc ert e ro name
abbﬁu‘ﬁ%ﬂﬁ#&ﬁ ?%ﬁ&“ﬁﬁ%’h‘ﬁé@é{%ﬁ%ﬁ@b" e 8&&1’&%?&1’??@%33& to achieve
indiptgrahhereivdseaivaiteibies Uinte dhfe 95 ilRy isrrim &yFernlitre friotpeiRd ckrstions such as
2 defiapan:Ganmo idedscamnereinihs, availablel petirdhcopradlittBamen of tissue cells.
Exa%@@é’%ﬂl‘i r%ogém@%ﬂ%ﬁ‘ﬁer@%éhﬁﬁ@ksﬁé[tﬁ%ﬁéﬁes&%ﬂ}%r%@ﬁ%ﬂ

beava;clxabte uq er the product name Cylocide from Nippon Shinyalcu Co.,
B (6 arablne ocfosfate is commercially available under the product

name Sta%gfa%?fim MNP RAFERS EUSir he Rt bRt Gty

antigyai ablet iferattieprodattmarnsiSumrabitnded in AsalhiéabeieCBrpopitohtie

"othSradinis GRS rava Rl RN AGfhenplg ghchaanme, ddabdrng) Taiho
hydzpm%%ﬁzgtb%%%ln H%Qm&%mgﬁpéﬂgdé&?@%ﬁ%&%ﬁ%l@%&%r the

ct name Ge zar fro li Lil d fludarabln |sc mmerciall .
iR AT i BB HERATE AP TAbA eI DB
thyrﬂrmlf{a%fa E’éfﬁ*féfF@%é‘G arstsangtb.iseeninbiatcramy i aashe Uﬁ’der the

product naihef idindtardrontthdrijkOaipt tderi2SFariherantitimiobdintshi Gtacismor

_ mﬁ%@(amled@%mmma@g&@mm&@ﬁ&mﬂe@@md&aﬁh@@owﬁmm

cam;glto{n hedin L%nvisy geen f&%{f@uﬁ&@%? xm!%ec %H%%J'SCQMO%Q!O(A%@[%Q&QQ Ismterferons"

___commercially available under the product name Adriacin from Kyowa
"bio|qelfb T e A A SFLISTRR T8 COReRTE TR §FAPANAe U e BRSERY
availgblm er D e dion siastrorring el Senekill rithermbearsindsastivtsnasivinisteraliger s
or cavadsib lenoindeedhe pradutiaainddeadarginest @ipisdming apfisndLoh Example, in
the SEJE%EE?&?&NP@ PRISPR/CIRAS 5’9@69995@&&@@' y@uaugm%m@ rShe RRAM!
Enterna%ze ab %?}czg?cm ﬁl d‘ﬁc : r?‘gr%cgs,o fozl" tg(’?ﬂlpc‘d q\ﬁ pgci:]zg IS B mmequa_\Itl

avallable under t me Feplo

M A A A AR e e

spectiigatiokyefABSHalekaNC 34283 A el BB IS eorprrs feiaitgdavadi ablsitshter for

exantb;e m%uﬁﬁmﬁﬁemm@mmmoyamwaa Bhzamacepiical firprdditin

camﬂﬁ)fﬁgm| L)é;ﬁé@'!ﬁ?l% undpythenyosgs @%E’#@@w% ke diopen,

524 KENEKUCO g cpiibicin s, focommereially avalable undet the prodye
fmo?ubiuﬁ rom Pharmacia corporation; Zinostatin stimalamer is

Pat@l&dwlﬁrﬁé%éﬁi; 2P LR CIE TROBHE 5 ATETB I dhibE eidication of U.S. Patent

No. ¥arhértouohicEh frmpadecitig sdmickatabidiniis compitencibtlyperibirlotecCidaese

Une 081 faoelast Raune ety ¢in- $09) ﬁharWaB%WQQQBLMIM1n the specification

ofjagggﬁl%é%@ﬁ%(éﬁ%%%?m fonags! éﬂ%ﬁ% is commercially ava"ab'e

under th eg uctt name g amunets th and Va'&g{b% d
commerc TI EVL kL %“ro Wa?%f’ar“from eis

com!pﬁalﬁh’memmﬁwder the pm%‘% ?%%W‘Héﬁ%ﬁﬁ%@ﬁ%@éﬁ@??&ﬁm?
cyclopaspipleidvincnistineisigeminbiciaty: sheaitathle vmgeE e prbcuShivasgei Co.,
Ltd.; RESRVIE QTR BIGRR0H&: iR uh i ivinRlasiins Commervalbhavaiiables, Lid.;
me]pHa dneig c%nttpn%r 99 lé\%xg%fngny t|R|agS{'[fl)Bbfl’t%glm§X%rlpaan grar&%%g§%9%k§ : busulfan is

vindesine I1s commercial e under the product name Fildesin

wm%ﬁ?*wﬁ%@f &“@fb*hﬁ_ffa"d‘&fd‘ﬁ% HEREER &‘f‘&‘?éﬁ?%&‘ﬁ%ﬁ‘é‘ ArieSFH!
product name Lastet from Nippon Kaylkku Co., Ltd.; sobzoxan is
commercially available under the product name Perazolin from Zenyaku
Kogyo; docetaxel is commercially available under the product name
Taxotere from Aventis Co., Ltd.; paclitaxel is commercially available under
the product name 10Taxol from Bristol-Myers K.K.; and vinorelbine is
commercially available under the product name Navelbine from Kyowa
Haldeno Co | td
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For the antitumor platinum complex compounds, for example, cisplatin is
commercially available under the product name Randa from Nippon
aku Co., Ltd.; carboplatin is commercially available under the product
A fgglr%lglatln from Bristol-Myers K.K.; nedaplatin is comrﬁ)&yﬁg 07/075224
15ava|IabIe under the product name Aqupla from Shionogi & Co., Ltd.;
and oxaliplatin is commercially available under the product name Eloxatin
from Sanofi K.K. For the antitumor camptothecin derivatives, for
corpreiripihe aTAirble sedvd e PR reran Y acanbine dadr therpreatiet! famied:
cariSamiptQ; fronm X akilt:Gaisblctchidopotecan: imee s cictyraailab oy hdi khiotepa
is CM&QM@M&&%@ %&[@maﬁmmﬂm@!ﬂ@@mﬁ&gmﬁ% %, Lid;
@%meelg%lg” ﬁr&a{lag"lfgllzglfrorgﬁﬁk’grmh Cpem|C€ merm om%h# § 1] Pga:rma
F the antitumor t{wosme inase mn |tors or example, ge tinib Is
CO@&W%%@WMHW@@%&ﬁYﬁéﬁiﬂ?&aﬂf‘eﬁWé% &gwﬁm%hré%ﬁﬂ Lid;
temigpeitimiticis commTeirdintyatatddlaister nderdthienpire dasrid ienGlbeves: Flowh Co.,
LudNvaris R mackdcans enolinduiseanmeiciatinacilablesmoistimail ford
prfQdUstname Tarceva from OS! pharmaceutical, Inc. 25For the
monoclong gtlbot%!!es for.ex Ft etuxm& IS commerua ava 'ff;‘ ilab]
under the produat RAME BB OffSin BB GUIss Eompary? *7arenie
undpi@ Bio it anHe %W@%%ﬁl%@%ﬁ?ﬁ%l@%ﬁéﬁ% &%ﬁﬁ%ﬁtw z\%@ﬁﬁs
confremiBe mefitbthitde: tintppoinabascBnvmeicidiyradraitdad Eouhder thsapiopurine is
confHQEUs RameIRiHxAn R InGe deailtsnaterad pnaR dSical; 5-flucrouracil is
com%%'{%mﬁi 3 J%%‘ﬁ%d@rt%% LRden 16« %Pﬁ&d? %@iﬁ&a& fiom B, J%S%z

Inc.; and trastuzu scommeruall g‘l%@% er the prog%ct nay
%ﬁ@?@eﬁﬁﬂ@ﬂ%ﬁ?ﬁ%ﬁﬁ@ﬁé?ﬁ?é&“ﬁ ?_?8 a‘m"e““fia _
doxjfivaifiepdnenioesiadinpielatarérohe #1ded ﬁ%é?@i&fl?‘%ﬂ Asrdutsersy fﬂ@wfur Is
conpreciaity namelSudiferoprdiermmSunytontor Rbharhaddoushithamsesieran @ abine is
coﬂa%&&mm@iﬁdimuaih@@&ﬁddﬁ@%&ﬁ@@ﬁmy%mm&@mt@m Adfrom. cytarabme
ocfobBkE92, d&%m%!@aﬂc%%!F%le'”tFe” 3 uctbné%e?g{“m%r%'a” ava"%b' AN o de
%epro tct nante Imam A §c?1 ering- ou Co., Ltdp nter¥er

eme@m?ﬁéﬂre?wm%@*weéﬁ%ﬂ@ S RAFARTEG #?é?h‘%bﬂ?&é?mm §-
1 is PiwamencicibieHh o dehei preskferenmy 18- isfr@mﬂm@é‘mmmb@m@er

gemiii@bprod dehRamainunRBeXde P Shio nege &dmenr frbeth mandinterferon

ﬂudm,kd§ lggmm.@;@aﬂUmw%h@m@& m%mtmmamgcmmg Plough K.K.;

and SIS RN AR 00 G Qant it SIOUOBE QIR e %’QE?L%y Co.
Forthe eblo oglcal response |ers or exaﬁ1 e, Icrestin’is

Lid. -commercially available under the product name Krestin from Sankyo Co.,
Ltd.; lentifiartis atmmre roidytiaudiabianpledetiteaysio Sus commreclan tividiable

unddf @INpARBTiG e ot s 6hiz Opkyil PR comeasTeialiy . availablenp dantheialy

ava;ﬁB%M‘&LﬁtﬁU};%ﬁ%hélﬁMMnM&ﬁ'kﬁ’mrﬁ}@&@éﬁCﬁloc gaul'rs%big ig! E%thﬁ?ercraliy

1mm rC|aII avallable nder 5thgfg uctan(m% P|C|ban|I fromC g
avat ;,l ert £ aunoray IEC)! T td arzmosf 18 ¢ mermaiiy
armaceuti iBenimexis Commerdally avanable under

availphde ypdefiibe W&ﬁh‘ét Bﬁ@%&t&ﬁﬁ%@ﬁ%ﬁfﬁp@ﬁﬂ%@%ﬁé’é%{a@cwn%i blgegy tHis
comothesl iritvtinbbr adarits pfodexamp Rieorfitmddntroieyskodinmiadcipdhomycin is
comav@ikw@vm@%r&%r@m@%@mamg PaNARIEON FRAKWYRITS. colar idaPA C is
comme?éﬁﬁ‘f 'iﬁ‘a%? iU F?‘ﬁ&&é?#één% 89&‘3&@%&%&%9&98&:’33@8 aclarubicin is

Leunase from K yowa Ltd.; rocar azine Is CommerCIa
R R Hd‘é‘?%*é‘%‘ﬁ?&‘ﬂf&f‘?f&%‘e‘ Rféﬁ?ﬂéﬁﬂg APRIBEHE Jigﬁg?lceuncal pirarubicin
is copaneatiply myailiRb Eomiieiahe iemgualaamaoierermbla fave i poer Eeyrkhieo-, Lid.; epirubicin is
combadalbaziie-ft amid yewadalten: Eamdriticinydroboarbainidedsation; zinostatin

stlmﬁg%m§£%u¥$@M@IMﬁMQgﬁfe;@% w&@uﬁgﬂﬁ@gmw&a {00 BrisiohSnSoeutical;

entostatln Isc |lal |Iabl nder gl;} amorod me Coforin from
lda!' Iﬂ iS CO ava IP ﬂ LI am armacia CDl’[rIOTath
Remo-Sero- rapeutlc esearc Instltute tretmom IS commercia

available under the product name Vesanoid from Roche Japan; alefacept
is commercially available under -12-
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15the product name Amevive from Biogen 'dee Inc.; darbepoetin alfa is
commercially available under the product name Aranesp from Amgen Inc.;
anastrozole is commercially available under the product name Arimide
Nt ,ﬁ\gﬁ]é’?eneca exemestane is commercially available uanFHPé‘ZOWWSZM

product name Aromasin from Pfizer Inc.; bicalutamide is commercially
available under the product name Casodex from AstraZeneca;
leuproreline is commercially available under the product name Lupulin

siroffess TF aRearSehRRirhlkardebTRIAdH IS RERTRHET Sy A8t Rtk is

conthergatiductiBmeEuiegnitenSehdring-feto ughrCohgritgsulidsiestrant is
commerciglly gy BM%U%;F&%& @%Q&&%ﬁ@%%ﬁé@Q&g"nmem;aﬂy available

ndaShazenecs énii/le@n&»%"f‘n” O%Eaasz%g'“ i‘%&“@}%ﬁs%%%v%@é?@a}@”%ﬁé&@under

6dict name Macu rom fgead ¢iences Inc,; denileukin dlftltox IS

W@F&fﬁ%f@%ﬁaﬁ%g@dﬁw@ﬁ ﬁi@%&‘ﬂﬁf“rf&h B GRMEIRG (gaiEaly available
undRisr medsttoatd idendide Seiokiniié Conmbremyidnaabiestriieethidable under
the plsltiGiAR MR RleUlcHiA% W muChir e CotpotativRor yraillypivadpR anier the
pro& I sially Ay allabie, el gs RERECH @%IM@&@M@%@%@@@M

Arsenic inoxide, i commercially avalable undet, e POOUCLIBMS e

e éﬁ?c’sﬁaﬁ‘ = BGonezomib 1S pro Urder

Taxﬁ‘r@”ﬂ@c?fﬁ?&?h%{wélgéﬁe&ﬂ‘gﬁ‘ﬂﬁﬂ‘?ﬁéf‘ﬁ&ﬁ"%‘ﬁ@tﬁ%&ﬁﬁ?@a@Wﬁﬁ'@d”ﬂﬁﬁéﬁﬁ“’e
Navplioouttmatpe X BiddadrariRoche; and goserelin is produced under the

product nggiené ladex pamnAs tadaneammpatdd Sdermmplat fidpmoe: agenisercially

avauﬁ%ig ﬁﬁ@e#%&%@oﬁﬁ@ﬁ%ﬂﬁ&%ﬂ?ﬁﬂ% %91' W&u @{QI’ ag E%L%Eﬁgermaﬂy
from "antitumor a kylatln%ag entgom nII%{% eta I e ‘antitum

avallgila TR dhe RO R T PR BRI B Gt it Moy Tg?ﬁsucr?]ménoefﬁlﬁ%x
avaifghin gesiméhe ??‘J&Hﬂtﬂﬁﬁéﬂ@aﬁ’fﬁw%&W%%ﬁvé@ %ﬁﬁﬁrﬁ&?‘tﬁﬁ%‘m@maﬂ?
availdbia sederhibites@ist mnanbiolarialfantiBodies K "interferons”, "biological

response FpgHigfisinRAnchnBBE AR HEHNGTA06Ni%mPo) Eﬂm@m%&ﬂ&mﬁly
avaifiRll qnélw% RIS ogted@%t@gf%m%ﬁm %%('JOML&% Q%§&mﬁc¢am AUEE

1910P TOP2007/0
undg ik H@%é%@&%tﬁ&%?‘aefesgaéﬁ‘a‘%%?&aaﬁ%%w %"ﬁ%&f@‘ﬁ“@&%‘%‘ﬂbk
frompAbsinelr GhkyligiGlapmemicH Pty ¢ substituted with one to three fluorine
atoms; or gyl apikopyl grodiie: kinase inhibitolR [is preigablfitniowesatieytially
ava&@ya}ﬁ@%gﬂld%t%m Q@Qaaﬁ'gm @tﬁﬂy&laamﬁﬂ'ﬂ% Reubstiteiag, Withabe dhder the

proc; llélto :{alarr]n% eev S}x‘o% %v QMI’E% arlgtbsla at Tcia rﬁ'et“ax abBlnlnﬁer the

more re erably a met oup, an &fh y group "2 ditluoro group, a
pmdl‘f?ﬂﬂﬁ'?@rﬁ@ﬂ?\ﬂ)é %ﬁﬂfﬁ?ﬁ?ﬁi Group, or a chlorlne atom. RI
is even m&etmmwmtétwbgrfgupcaamﬁrﬂ%p@m@tmogr@gpgagy avdilable under
the griduarqmettyylgraup, BioyclapEamd i Upnang ohlatitden el Ry available
undé? ﬁ&ﬁ%@&t%ﬁyedﬁggﬁg ﬂ%@e#&geai?’hﬁsn%tﬁzﬂm%i@ MQMﬁéaﬁ%@e under the
pmduX n egi atwom ﬁﬁ;@ the. gsher 0”%3?531%3{‘% %x'rﬁmgbﬁ IOWELA uAde‘P’ﬁ? Foduct
Supgtittited™

A‘fjgwhere T ¥an e sam
name(Frapesit fa?@ éar&% ARy aTB JaTUAEIP ’é‘l@ﬂ%‘?"‘é{ﬁ@la@?&%}ﬂe %“B"éﬁ%f?rﬁ%ﬁﬁa’m
Hermptan diepicZikytiroumtvatiabréedto six carbon atoms, wherein the
cycloalkylrgresdmade, silkstitiRdmititone RemeesallsitliaRtS;nder the product

name% m;FeI;'o npﬁmf%éé‘%%% @éfeiﬁmuﬁﬂ%w&i iEQ&&H&JQ&QW'M;QbEQ Wfer the

) a lower a rou
product name Caﬂferon from ’Takeda pharmaceutical; interferon a-2b is commercially available under

the product name Intron A from Schering-Plough Co., Ltd.; interferon B is commercially available under
the product name IFN B from Mochida Pharmaceutical Co., Ltd.; interferon y-1a is commercially
available under the product name Imunomax-y from Shionogi & Co., Ltd.; and interferon y-ni is

commercially available under the product name Ggamma from Otsuka Pharmaceutical Co., Ltd.
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2) a substituent selected from <Substituent Group 13>; and 3)a

lower alkyl group substituted with one or more substituents selected from

<Substituent Group 13>; and the cycloalkyl group may include an
WihEURIERYE bond; 20b) a 4- to 6-membered aliphatic hetero&fciieig 75224

selected from an azetidinyl group, a pyrrolidinyl group, a piperidinyl group,

and a piperazinyl group; or c) a lower alkyl group substituted with

a 4- to 6-membered aliphatic heterocyclic group selected from an

azetidinyl §robpbialqyrebitdiydegrodificra. fiperidiviyl lgeeips asrdrzpipéraviisitic
und& @ Rroduct name Kredth&&n 0fRydes)hereaaromaticiaieiaoy shelgneupder the
mc%mn c%}g%tgx% ITLARATRVAAYRHDL ) 2RITIaREIN CHoMB-RIRUARANIL GFaHN

rou razin ou and a_pyrimidi ou
P RS0 A CETUACAES e PRI Rt valers under
the protiupbrsretiRigjpenibiveiddreaiFbrrmacpyirel fogrddp 2nd isfitnexonfogratipiahy
avainpiazelyl gequopine pytidybgroupera Piprerikyy grolp, l2ad a pyrimidinyl
group, Wh@rﬁi{a &%@L&Eﬂﬁi&@ &@&%{Q@Q&Q@Hﬂ&&%&(@@@&ﬁn&%@!@%ﬂ%le
tmdg' % SEI Ind %(0 qu ggég_stl #erent 8ngn9£en§%o%memsaﬂy available

tuents WhICh ma same or di Oselected rom the

mﬂ?&ﬂ&mﬁ%‘%)ﬂfﬂ‘%wwe om Kmﬂ% P M@rdﬁﬁca?fﬂ‘?d%‘é?fﬂ?éﬁﬁ‘i‘aﬂy available
undgatecredeftonntiduBu bstitertCroupd@sbazine is comByaaibivetiaily badesibe
prodadhistitbiRdvvitheneaKnerersubsituants selected-feartidhasiEubsiityenhilable
undPIRYRRR aﬁmfﬁ@ @r&e{@%&ﬁd RrQRhaving &ﬂn@&ﬁ?@%@l@ﬁxd\é{mﬁh
Jhay be 8“P O!c}é"th em- éPaOée Sjﬁéé'a‘;% t%%‘?'e“FQofﬂ%f%& fall
pre g %m?tue rou itis era F’I one o é: r‘?'d
availpble padgrbREgRT %%Vféﬁalﬂfé‘%‘tﬁ@% ﬁ@%}?ﬁ ﬁ%faé?ﬂﬁ ‘i §ompsaercigjly available under
the 12G08/0S819ABPCF/IRROOHO S22k ; darbepoety) AfiGnematkyiaiotpilable under the
prodablstuieshwiR MRIRBwRe e Ra andiRbmwkichimnayiheidhads amep@iduct name

Arictlfig %?AM fsﬁaﬂg&%ﬂm@aﬂ@ﬂ éaﬂme&l mm &r@a Mﬁéﬁ%@ﬁé Kihmasin

roup avmg five to six carbon tom erei }?hagogex%may

cloa
fromp el e Bt Gt RIS ’ﬁé"gﬂﬁglﬁé}éﬁ 20 ‘f m‘tdserwﬁ% e'same o
Astrefirashlesetetnsdspommeanaabl Iﬁ(ﬂ)?ﬁ‘@el )WBEB%W&%W@F 5wil§m?akeda
phardpasichistituentsalested tioly aSilidstitudnti@ pefrdGrmaiidexin from Sché@ng-

' pieu@hl ower alkyhaiame 15@!5&%%&&@@%@;@@@ RO bSHuRNtS RGeS,

emcf;SlébS g}{i r(‘}E:Gr commercially availa )u ¥ 0 acugen from
Astra%?e 8%6%1 Bk %l{lB’lls h'l I]yr ibQ ﬂdﬂt%&mﬁm%ﬁ\q gen f

afi erocyclic group selecte om an az tldlnyb}%rou

iSRRG | G S P BIRSISGHBLD ARG PGS BN pme Ot rom
Ligah@f@p@@w@n@mp ,ﬁggﬁ@@(gubgqmquxaliy avalidble under the product name Proleukin

from Chiron Corporation; Thyrotropin alpha is commercially available under the product name Thyrogen
from Genzyme; Arsenic trioxide is commercially available under the product name Trisenox from Cell
Therapeutics, Inc.; bortezomib is produced under the product name Velcade from Millenium;
capecitabine is produced under the product name Xeloda from Roche; and goserelin is produced under the

product name Zoladex from AstraZeneca.
The term "antitumor agenis” as used in the present specification include antitumor agents

selected from "antitumor alkylating agents”, "antitumor antimetabolites”, "antitumor antibiotics”, "plant-
derived antitumor agents”, "antitumor platinum complex compounds”, "antitumor campiothecin
derivatives”, "antitumor tyrosine kinase inhibitors”, "monocional antibodies", “interferons”, "biological
response modifiers”, and "other antitumor agents”,

Embodiments of the compound represented by the above Formuta (I) wiil be described in

more detail,
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with one or more substituents, which may be the same or different,
selected from the following 1) to 3): 1) a lower alkyl group; 2)
a substituent selected from the <Substituent Group 13>; and
VY DB Ayl group substituted with one or more substitueRST4BER 5224
from the 15<Substituent Group 13>. The <Substituent Group p>
for R3 and 1(4 is preferably a group consisting of a halogen atom, a
hydroxy group, an amino group, a lower alkylsulfonyl group, and a lower
alkoxy groBpand R,, whicFgeRB GperRecritiseratrerpratferdiyteogsasioneadfkRgen
atoN SRS IRy hydipgen-aitmbandsthe-athel anrechiB3anthRdoissan amileropy]
wer alkyl group (wherein said lower alkyl is a linear or branched 20alkyl

group havi Ito bo atom ) WhICh IS N S tuted

N,N-di- subl%t I’ede g#l Eﬁ”ﬁeerarkg mé%cﬁ“ﬁaﬂ?# on 1A\ \{ r)lg‘f }chngy be
5”*’&%%1”&%%‘(35%%&9@%&% @?WWEHQW% ?ﬁﬂfé&’%nh a linear or

branched 8ikylhgrepzhebing httB padpom eforis)paspyiirotidimylybgoup, 2
iR, Nosupsttuirdriihalineas enéanabed alkyl group having Ito 5

carbon aqiod, A AREHE G MR WG IS oRMRSHIMR S AL 3HGRE-Bfy

branched a }/I group having Ifo 5 carbon atom(s); or a cycloalkyl group
OB A VTS ROL %Ggﬁt?ffr%?f T6HHE: wherein the piperidinyl group, the
pyrrolidinyRgctsgfernil hedsstidingt group each independently may be
further sulrstittited Withre: lifcno Rbanphied:alkidrgredphhaviagr t6 8 and R, is:
carbon at%@h(ﬁ)w%h%&%&ﬁlﬁ!&m% %@yhsmwtgdm&h AR e same
ordﬁf%br ”%Q%Qcha' '8 rﬁat%xaﬁvmgwl 193 GRLRON E‘t % f%?gé‘ V(’]é%% having

roxy e pli er|d|n Yyl group IS -Su stltute
thfeﬁfaémiﬁgs wbgfﬁtafaacb?&é%lﬁfaum é“hfw“‘?%%mﬁaw substituents,
whigiratp bs ib@ﬁ@ttawg@mﬁsaﬁgﬁfdt@@fﬁ%@ﬁém P iNsubstituted
pyrrolidin-31yls adaikiserand more preferably N-substituted
pyrrolidin-2xyl, EB&%E@@E&(&Q&QH&@M@&%@@%&'BSUQ-EF'tUted

azetidin-3- y 3r t,’hthe li gn%?e% F;:% nat gf)cwglrol% grefeba%% g%)gmg/

“cyclohexyl, refera

C
<SubRFI BT BT sPEd oDl Y aopert R YSPRFAEARORom, and the
other one WlR3amdRAvdsdalipiete bribraridtasaioylegiaiiphavimgidod group, a
pyrGRERENAGMASIpMER i5r39s whstiiedwith:adinethylamino group, an
'Sopropy'acwn&vgmwr debrdimesvpramaraing, QR f i RRYIAMING;C eroup

| g{ gl}ilp A%?t“ %I%rou Whl h.IS N- substlIut \gfth a Ilne r Qr branche
+ SEERIRYT Grots Tavin c%?’r‘Bo‘n O HByrrolidifiyl Srou PWRICH 1S &OoUP

N- subsutﬁbﬂW@ﬁﬁéﬁﬁ%?mﬁﬁmﬁ%ngwﬂ%ﬁﬁgqnﬂc? BYERFHSFPUP, 20
imidatotyl(g)enaaretidiyhdrgrolgpyvididpis: N aqubstityt ewwyi timdal ryeiaridiny! group; or
branched &) 4 GwWAA 2008 8L ERG 4352@95.4@3;&%25& akmmﬂméi&dawm Broup

selel} 9&%&%’?&%&%&?@8@% 4 &%&R@%&WA MR NRIEH MY t%t&qa‘é{!@]
a meth Igrou or a hydroxy met P whe{eln heaff)1 en rou
g""%é’\&fr?&ﬁ' l%‘/i‘ydﬁﬂﬂﬁ’ E’H‘c‘ﬁ’ﬁé adet ‘r‘FLgft foup M&Y e S

eachjigdensiiisety Bpdrasitndgted k‘g)ﬂ‘g%ﬁm R&WV ﬁ'ﬁ’ﬁ@%‘%&%&?ﬁ aiio) r‘?f-’(g)‘? R‘B%fd“ffe“eﬂt
selehyptifiegehedttinwiagayand).group, a halogen atom, or a lower alkyl group.
SRS is preferakly,.a hyprgggn atom, a cyano group, a halogen atom, or a

methyl gro'*i?a substituent selected from the <Substituent Group §>;

3} a lower alkyl group substituted with one or more substituents selected from the

<Substituent Group p>; and
4) a cycloalkyl group having 3 to 6 carbon atoms, which may be substituted with one or

more substituents selected from the <Substituent Group f>.
For B3 and Ry, it is preferable that one of R; and R, is a hydrogen atom, and the other one

of Ry and Ry is:
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more preferably a cyano group, a halogen atom, or a methyl group,

particularly preferably a cyano group, a fluorine atom, or a methyl group.

For Rl to R5, from the viewpoint of exhibiting a cell proliferation inhibitor

Veratts 6%11?'}3 basis of a PLK1 inhibitory effect, the following nger/gxgqgw 73224

preferable, the following case (B) is more 10preferable, and the following

case (C) is even more preferable. (A) Case where: Rl is a lower

alkyl group having | or 2 carbon atom(s) which may be substituted with | to

3 fluorine a@rarsy, elewpropyigislpton 3-RakfenfatshiiRphighmay be the same
or fijfekegen aiom qrlbone abRk 3 lane: Ridyisadpy dregenoatoiravhibeihe iothersix

| WQ&%&B%&%% !:}@5&} ' &M@%M@E&MM@&W@M&@% ich may

be ! allnearl[%re ?R%pf\ft%fi%"% ?u]%haw %3 carbon atom(s)) which is

?Itu stituted with ﬂlnear or branched alkyl group
having | to 5)@df’b‘€9ﬁa§ﬁﬂrﬁ(§¥’ »a piperidinyl group which is N-substituted
with a lineak)or sebatifobreceiikgd GroupShisinent fooBrddrsond atom(s); a
pyrrolidinyl gyeupvsyhiehl igcbsuastiiapdmih:-a-ingasnshianched@dgin

G&gg%pﬁp@w (Pg Ito 5 carbon atom(s); an azetidinyl group which is
wi

N-substitute th a linea rbranc ed alkyl| group having. | to 5 carbon
atom(s): oP'a &y&I5ATk ﬁﬁg ré%ap' hﬁ@?ngetFrﬂey ﬁoug%}gﬁegt%%nsmw SEI dRgup- 2

Py isiksEtid ﬁmﬂg%@%?w%w&m%wﬁﬁf@w%%@ BERRRHPNA YYD e substituted

withnge pendenthsinayh etitithey Salbisttute drwifferanlinelariot foranichtoaliogl 1) 1o 3):
group having Jtewd-catbonatem(s), and the cycloalkyl group may be
substituted yifh 3 L&%m@&a&%@s&@i&xﬂ,@m& é@l&@ carbon

atom(s) optlonalllly aving a 25hydrox group and R s a cyan
halogen atof '8¥4 %ﬁﬁ?‘ﬂ?é‘ﬂﬁ“ CABERGRERST s Smeﬂﬁf‘ e%e L%é?ﬁwe
<Sugpbupit&oeet group, a difluoromethyl group, a trifluoromethyl group, a

cyclopropyhgraulstiarka Chdapife attnad0R 3 isdehyirogenpaionikting of a halogen
atorg%wr&? %&ﬁd@é@ﬁ@@qamym,m&m%m%t Ba;’a@\gdﬁﬁ is

a linear or ch(%g roulpfh I to 3 irbon tomﬁsgjwhlc
%‘/Imlg eferal at One o i5 & rogen atoin, and the
substltuted Wi thet mino group an Isopro %,l

mlno
othey Tﬁﬁ%ﬁ%ﬁféﬁ%éﬁﬁﬁ%‘@'fﬁ@ﬂ%ﬁoﬁﬁ Wéﬁ%‘?i‘ﬁéaé’r%’ﬁfﬁf %l‘?ﬂbse‘h’d‘ﬁﬂ“é fSished
alkylviriehy e hbsUtsstitateh with(9)limdioh it Brabe el N foogbiishdgvithte Bear or
brm@ﬂéb@mﬁmﬁsm@g)yMid&ﬂ;d:@temp;%wmm}@t@rmmsmsmemmmtmm a
imeQTOP%GDC%%ﬁUf afml YiRg 1:5935—.%%9&5‘ Hb@mm@aguﬂwlsgﬁqu&mm

ich |sN -Su dWI a linear rbanc havm
withy aq‘ eaﬁoartor%'fsﬁ 061% av“%%lelgrc?u which Om S e U s]fltﬁrteug %ml% SN

sub%tﬁﬁvff@l?éulﬁeé?cg lpf &ﬁml}@%ﬁlgwﬁ%fé:ﬁﬁbﬂ{@tw@ or a cycloalkyl group
havi2@ 08/08 48 tORGC TIR2007 /0782 2t piperidirmrgiowp riidiprolidingd trotrgtidinyl
grodhdcthadsagatidiny hgsosureachsindependentiyiraysbefuthensubstifutedng 1 to 3
cmb\gﬂmoﬂxiw%ﬁ fk Qﬁﬂﬁﬁl%]%liﬁdngi?%‘éimﬁ}ﬂﬂ&j Jwﬁﬂ glﬁ@z(xb&%x%ggﬂ@&%)k %io ﬁlavmg
1to 3 c ano ;’O?mnai z';v?e 2 mr gr aoryet I;I?eé) e(rC i oequQeI;eefersa 1' N-
é“r!i’ f“gr)o G ISASIY TS up P-a trfluororhet F - Y
snbm@mW1@§d}d\]~submm&d p1pendm~4-y or the like. The pyrrohdmyl group i5 preferably
N-substituted pyrrolidin-2-y{, N-substituted pyrrolidin-3-yl, or the like, and more preferably N-substituted
pyrrolidin-2-yl.  The azetidiny! group is preferably N-substituted azetidin-3-yl, or the like. The
cycloalkyl group is preferably cyclopentyl, cyclohexyl, or the like, more preferably eyclopentyl.

For Rj and Ry, it is even more preferz;ble that one of R; and R, is a hydrogen atom, and
the other one of R; and Ry is a linear or branched alkyl group having 1 te 3 carbon atom(s) which is
substituted with a dimethylamino group, an isopropylamino group, 1,1-dimethylpropylamino group, or t-
butylamino group; a piperidinyl group which is N-substituted with a linear or branched alky!} group
having 1 to 5 carbon atorn(s); a pyrrelidiny! group which is N-substituted with a linear or branched alkyl
group having 1 to 5 carbon atom(s); an azetidinyl group which is N-substituted with a linear or branched
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or a chlorine atom; R2 is a hydrogen atom; one of R3 and R4 is a
hydrogen atom, while the other one of R3 and R4 is a t- butylaminomethyl

% g 1-methyl-dimethylaminoethyl group; a piperidin-3-y1 rouP which is
%{u%lgﬁ?uted with a linear or branched alkyl group havin ftd %%%%%‘224

atom(s); a piperidin-4-y1 group which is N-substituted with a linear or

branched alkyl group having | to 5 carbon atom(s); a pyrrolidin-2- yl group

which is N-substituted with a linear or branched alkyl group having | to 5
alklgrmmbatis | ;5 BT A S YL GrstF R P REShattbesabiitied ikamethyl
groy Branchechatyl grogpwirvinghk tobrcinb ervatoha (g)y didngloiapentyihe azetidinyi
oS QP Which-mayhe.sthstittadwith-amethyl graupratiaghydroxypae tiyh(s).

o o SEabe PSR B b AP UR. e R o SloHpalpe

pyrrolidin- -yl g?ou and the Airt roup may be further

substitute @RI RGO a&?‘i‘ﬂar:%aﬂg gr%%ﬁgawﬁw&} - §RBTIRE B OUPs
momgypferably a cyand reupSulitReERG Foa IS SR gratipy ol sistigp bfegyano group,
a flhalegesmieRmaygeasy group, a nitro group, a cyano group, an amino

group a %H@%%, W&e@ﬂ@%ﬂ%éﬂﬁmﬂ@i@app@ﬁﬁ%ﬂﬁ Qﬁ@ﬂﬁry?e@ﬁa on the
bas %e%ﬂlf o f&% 22 ﬂrmf Rk lonyianino, 0roue, AdoNeralkaxy.

owera OXyC up, WEr a OX car ony |no group,

Wefé"‘l%lﬁfé‘ﬂ‘ém%f‘?g??"ﬁ%ﬁiﬁﬁe & dﬁf@?%%ﬁ&%?fﬁ’ﬁ?gﬁroup, a lower alkylthio group,
a carboxyl4jrGup vamd:a benzyl group. The <Substituent Group
p> is prefehah oy R sising of 2 halegenmaiprnid kg rRXytgianyd, it 1 to

3 ﬂ&%@%&ﬁ& c%l,ggyggﬁwﬁuypwg %r%n@nd Iower alkoxy group. 25In

relation WI ?Wdarrowed asymmetric carbon atom in the following
substrucﬁit’é g%empouhd represented by the Formula (1) is preferably
an S-forgie. oﬁ_}ﬁézﬁgw is 2 hydrogen 2f9i WHilf Mr&“ﬁﬁ%@e%ﬁﬂﬁ%‘ fyine lower

atkyib pefey abhyrtin) 244 by et of y[ 25 A EnbbwhHambad ity hyrdnp ety || pHenyletitym(s))
wh;@mjﬂ@liﬂu{&@ﬁmimjg@g@t@eav&gajMH b%myfnﬂ@l diasy pataidoRIF g bon
migf ﬁ@gu%(i% @sgéﬁxum 987901.2-8'RyHdis 3% - R 110 5

oxy 50 ropylpiperidin-4- )
carboR ARIBH I RS FRAER\ TR R A st Xl PEXARSRE e gp bavine
1 to $@) by @oa(0870 8204 DFRPUPPDET IG5 2sttuted with a linear or branched alkyl group
haw(@ﬂté&— emtam&nwmtdﬂm{aamﬁahmﬂmﬁmkwﬂ G)bba{dieinycvioyif e
pipe BB HMYIBIRGH] rém.xl)m Mﬁ%@ﬂ%”ﬁ&h?ﬁ%@&@%E%%E&nzénﬁ%ﬁmwﬁmer
sub {%)% vBt ]5 d$n§ haw 1 to 3 carboy atom(s), and the cycloalky! group
sI|m| olf. ap rdin-s- -- (%h droxy(1-methylpiperidin-3-
“’aywrﬂ@fﬂ?tﬁdﬁ ineatAy aﬁh TB%‘/ |¥ﬁ‘?&‘?ﬁ‘é"5’%é% EvRe e@;zgmggnil{,v having a

hydibdy 4Supidd16);

Rs is a cyano group, a halogen atom, or a methyl group.

(B) Case where:
R, is a methyl group, an ethyl group, a diflucromethyi group, a trifiuoromethyl group, a

cyclopropyi group, or a chlorine atom;

R; is a hydrogen atom;

one of Ry and Ry is a hydrogen atom, while the other one of R; and R; is a linear or
branched alkyl group having 1 to 3 carbon atom(s) which is substituted with a dimethylamino group, an
isopropylamino group, 1,1-dimethylpropylamino group, or t-butylamino group; a piperidiny! group which
is N-substituted with a linear or branched alky! group having 1 to 5 carbon atom(s); a pyrrolidinyl group
which is N-substituted with a linear or branched alkyl group having 1 to 5 carbon atom(s}); an azetidinyl
group which is N-substituted with a linear or branched alkyl group having I to 5 carbon atom(s); ora
cyclopenty! group which may be substituted with a methyl group or a hydroxymethyl group, wherein the
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5(e)2-[((15)- I -{4-[2-(tert-butylam in0)-1-hydroxyethy | Jpheny
ethyDamino1-4-(8-chloroimidazo[1,2-
%p ridin-3- I)pyr|m|d|ne -5-carbonitrile (Example 22); (02-K(15)-1
%??é%% ylamlno) 1-hydroxyethyllphenyl lethyl)amino]- -448¢ 1132007107524
(difluoromethypimidazo[1,2-a]pyridin-3-ylipyrimidine-5-carbonitrile
(Examples 4 and 21); (9) 4-(8-cyclopropylimidazo[ | ,2-alpyridin-3-y
0-2-k(15)-1-(4-[(1,2-dimethylpyrrolidin-2-
piperoiay(renestl MY er i eth e R mdipy it presindspeedsifitgnay be further
sub{Exainpies RBP4, i2bichadc RE) grély) (h8nQ1 (tebtbbityl amm{e)4b44-((1S)-1-
f[4-(8-chlgrqimidawbedradRyidiR-Sayl bo: fearapyimidin-2-
yljamino} é%?@ he ééj ethanol (Example 27); (i) (1S)- 1 -[4-(( |
S)-1-1[4- or0|m|dazo[1 2-a]pyridin-3-y1)-5-fluoropyrimidin-2-
yljamino} t%ﬁ?@hﬁ?‘ﬂiW@%W&%’é?ﬁy?)%‘iﬁ‘@]@“fﬁ%@‘f’?ﬁb&%‘f@@pﬂ Broup.
or a2Bloriis (fom;
(1S)-2-(textibaylpspina)edil 4-((1S)-1-{[4-(8-cyclopropylimidazo[1,2-a]pyridin
-3- yl) -5- d&%{'ex&'m@@r&a@gm{ag}em@@ﬁa%@%rlgmmi (Fample 29);

ert b
bu‘tyg ’%}ﬁé 6{:) i)n n?/ Czil.mzl%cﬁﬂiiri y‘?i 5 R1p§;ndisa % vt group which is N-
Subﬂ'ﬁi‘éi? W‘ﬁﬁ’ Vli@th%@(ﬁ%?‘r?ﬁ}@%@?‘wmﬁﬁ “ylgroup
whx(nemﬁmmwﬁammma(wmﬁ aly befhue forduggt (orifl crobonrétm(i mitiagt idin-2-
vl oRbb dalpy dindsReulor miciar 2nlantaneih yipheayng thamafomamale); an
azeti?&Q—B W%rgﬂ (&llluﬁl) tSELN-{SubStlmted thh a lnear or branched alky l group having 1 to 5 carbon
hioroimidaz o 1,2-a % rld %/ 2 ;‘_)% EOer d hl

R TR A R “&?P}néfﬁ” L e,
whemgn Sbepipetidinryyl grmapy By E%EE“(B“C‘(? e’fww%waﬁwra}’pvrmﬁpeamlsaiﬂfdm 3-
vl goosopyrtm it syljginmoethyhphiehydip? and

(d|methngnglgg)&%@@m)dpgqmaﬁnlg@d&ﬁxamples 34 and 35); 25(0)

[4419) 1 i B h&%@ﬂ%do%%&@ %lnmg; chpsod b fipLopyKEics ggra,p a

_ino}ethyl)p eny 1 Isopropylazeti Omet anol (Exam
RitroRF OB A [P0 €52 PR ATHERTRHPAGT 120 8- 12 RS ?f@ %?H%tﬁ%‘%" Erote.
a lovgnabyisofalpyaiein-31g13Bliniss Hopy i Ao B aai slyethsapsheriger
alko}sthmaali(Examatea8ikatvaaplaymatediog)y heeegtable! sathpradster alkanoyloxy
gougwgrlggggﬂm}ggg,@ am@{ﬁfgﬁeﬂ Adnectsobihe present invention can
also be relq]re§§ n rou 18 Eiléf@aSP n ogngo tr?]rm %:ggg_g‘g N %rhydmxy

a pharmaceutlca y accept e salt or ester eo n'w R57s a
ErouRy T BHER &ttt aé“&’%ﬂﬁymby SRR YET 5’[8%*‘15?"5 Fﬁ%‘fﬂyl group; or

(2) The compatinnd il e vt in Gyabevie wrtameritabe faftsaliye substructure, the
comp&Aptphiesalbore femthemef piafmdlish3SRiis a lower alkyl group

having one or arbon atom(s), which may be substituted with Ito 3
fluorine atd yclopropyl group; or a chlorine atom, and R2 is a
hydrogen ato /l\ ]

=

N
H

O

The compound of above Formula () is preferably
(a)2-[((1S)-1-{4-[2~(tert-butylamino)-1-hydroxyethyljphenyl}ethyl)amino}-4-(8-ethylimidazo[ 1,2-
alpyridin-3-yl)pyrimidine-5-carbonitrile (Examples 2 and 3);
(b)4-(8-ethylimidazof1,2-alpyridin-3-y1)-2-{{(18)-1-{4-[hydroxy(1-isopropylpiperidin-4-
ylymethyllpheny!}ethyDamino]pyrimidine-5-carbonitrile (Examples 9 and 10);
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WO 20081081910PCT1JP20071075224 (3) The compound described in
(I) or (2) above or a pharmaceutically acceptable salt or ester thereof, in

which the <Substituent Group pi> is a halogen atom, a hydro rou
VERB GRS, a lower alkylsulfonyi group, and a lower alkoxy%(zrég(fgz‘g’rw@%zm
(4) The compound described in any one of (1) to (3) above or a
pharmaceutically acceptable salt or ester 5Sthereof, in which one of R3 and
RA is a hydrogen atom, and the other one of R3 and R4 is: a)a
(Hefrey ddksripgliovpsiics tinvedimdth N R, whdned ReyBntleRb invhicinrhay
yhbethesameerdiffampiargrachadydogeamgiont)a lower alkyl group,
@2 gae&w%@% ﬁ%jwmwiy%psﬁx@%p&m RRSHWPSERIRtRe
b Zﬁ%(%(c@ %Wgrou ben%ggstl%jt %wﬂ e or e ?AJ?%M ue S[)s which
Y AL gmo e T RS )‘gﬁwmé7 Wln’g "101) a
(W gt by ammo)"-l-dea%m@tlidw%@#@é)@@%m@%ﬁgtmﬁ@ﬁﬁﬂ >
alpBidhu- pixyenitine-5-carboni8jla(fowmerlali?yl group substituted with one or
<mﬁ@rmu@5ﬁzt@@mﬁ@%%ﬁi@ﬂi oA RUDHLB MGy OMRIdI 2 [Or b)
aifhorolldy ik SROSEEA éyﬁ*ﬁ@ 9?@9&3{&9@ %uﬁfﬁ%g%&sgpﬁregmag@m

azetid inyl‘group, a 15pyrrolidin apl erl wherein

© g reidasty ‘IFépéiF%S‘E]b §h%§ﬁﬂ§ SRESitiste
yn@wsmmmmwﬁqﬂmpwmgm@emm@mw Eersetisel Foth fifeand 26);

() folipnirg-btaaino)- 1-[4-((1S)-1-{ [A X Rdduremal ko] Poa] pyr R e 3syib Stituenty rimidin-2-
yIjaGieeias IR, iRg ey roup p>; and 3) a lower

@ @%{% R s et T PRSI ”tsffeﬁ'*%ﬁt?ngiﬁ’yr'éﬁleof
yilepineseDabBvE 6l @ Eﬁ'&?ﬁﬁ&%@iﬁ?@@ﬁ'{f’%@ btE*a%R!e FBster thereof, in

(§) (hhigtter-butylamRe)id -EHEMNSr al Ky yrotiprioadimidiot 122 cdpbidiraiom(s)
metiGAnTamy 108 1ssbs iktHashwi Haasofl ERneletom(s), a cyclopropyl group,
(k)ﬁéf‘zh@éﬁ%{}i%ﬁm) ??B(%Q apdragen ernmndazo[i 2-PpfafRs,and RA is

fluor !mtdg mo et Qlen et ! %rl] 2 8{5] RA is an amino lower
Cf@% roup ere wer zﬁ'( NS a aml?nea or branched alkyl group

O Gl wséwoh{gmos YiarResrash s CHSastng e otletitlied
ylipyvithidinibenombrandipbehallehagrd (pdraviridito 5 carbon atom(s); a

(m) pARETYiny| zg(slumov\émﬁﬂht%[stgpﬁﬂute%wh@zhﬂmﬁlarnmanched alkyl
y;;agrQ&@tbﬁute dJﬂ?z%§Q&&ﬁ?@%§%ﬂ(§%ﬁ,£ﬁ{£ﬂ‘al@% EQ'&E’M‘%‘SL

ith a linear rbranche roup havin
O SIS o SR SR PN L R T R B S phery-2-
(dimstaraneg) A BASIRI R M FFers GBS Hom(s); or a cycloalkyl group
(o) [Aaying Ifiife-(& SikoautiarrHlonisy wine el tHBpipericidid-grdlapitiethyDphenyl J(1-
lsgpmﬂgrgm;@mlg y@mmmglggwhg@@p each independently may be
®) (ffér Bewﬁ%b tufa%o "i" Q e(ﬂga o %b(@fa&é;@geawma%é%wg}% 9.5

he cyc oal yﬁ??roup may be stitated with a
ﬂ“"fﬁ?éﬁ?’&"b?é’ Rﬁ’/ﬁ@?‘é@f b RERARIGrEs B asr)oon atom(s) optionally
or 2 pharingsativpty assrjrblapalapicester thereof

In addition, the preferred aspects of the present invention can also be represented as

follows.

(1) A compound of Formula (I} above or a pharmaceutically acceptable salt or ester thereof, in which Rs
is a hydrogen atom, a cyano group, a halogen atom, or a methy! group; or

(2) The compound described in (1) above or a pharmaceutically acceptable salt or ester thereof, in which
R, is a lower alkyl group having one or two carbon atom(s), which may be substituted with I to 3 fluorine

atom(s); a cyclopropy! group; or a chlorine atom, and R; is a hydrogen atom,; or,
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Rs is a cyano group, a halogen atom, or a methyl group; or WO
2008/081910PCT/JP2007/075224 (6) The compound described in any
one of (1) to (5) above or a pharmaceutically acceptable salt or ester
WS Which: Rl is a methyl group, an ethyl grous; #i®2007/075224
difluoromethyl group, a trifluoromethyl group, a cyclopropyl group, or a
chlorine atom; 5R2 is a hydrogen atom; one of R3and R4 is a
hydrogen atom, while the other one of R3 and 124 is a linear or branched
(3 nlioylcgrangprd deserpad to GeaiBbrpertorn e barhieisuscailibaritutatdewattpaester thereof, in
whidimetiyleangareuppan Sopapyaminaygreurdud,di mﬂﬂm&@ﬁf@pylmﬂﬂo
alk B QERy OLLRUIYIAT DIRG: 9RQY 1%‘;}y})@rldlnyl group which is N- substltuted
h a Ilnear or branched aI ﬁlgéloiug%l 1 to 5 carbon ﬁé%%l ,
)byrroPg“l%y gr(f‘ff"]cﬁii than bsﬁ with 2 fm%aﬁ?%’ra ef<a or ester
thergb i YA ﬁgﬁfﬁ%aa-r@dwéﬁ %ﬁ&?@mﬁﬁ é&@ﬁm AR PERD M%Rs‘s
N-substitutediavith adklineeuronipranch ed el RgrotpefavimRiovbidarap he the same
or dAOEA(S)eQhd: GYSIRRRANMbATQuRWRIEH sy he sukativied i RAiRaethyk six
carbah E‘cpmgrv@lbé’%%&@}%&% %F&%W%@ S RE PIRGTIdINY &5%%Bbstﬂﬁm which may

yrrolidi roup, and the azetidinyl group_each independently may be
%Fﬂﬁ‘éer%t‘i}/fféﬁ?ﬁ}'esa IREHEA PR dr BiEneHe P alkyl group having 1 to 3
carbon atorh(ajeEHa B8 RSYE a cyano group, a fluorine atom, or a methyl
group. 2) a subkiiieth ecortbined-pubpataitidhasordiag to the invention,
which is fOrﬁﬁ@MQM%@P@%&W@Q@@H@Bﬁmﬁr@ﬂ@iﬁé@@@i&@é& @Qg or
<Sups%mmf H} 9 separate preparations is/are oral preparation(s) or parental
preparatio \gi In the comblnedét)reparatlon according to the invention

which is f8HHEPVITACTING SO BB S S PREpAILHOMR S S TE Fpsh b prgtidiny! group, a
pyreplidipgretion atd g etbeidnitreryhahmeiodtnid iyt dotepraislées eroupanarbdifustityted
withiSnd @reparalieruent) RHEINGy be the same or different, selected from the following 1) to 4):

(@)24((1s)- ]aéllg‘ge(tﬁ@q%@mlno) 1-hydroxyethyl]phenyl}ethypaminoj-4-(

8-ethylimid zoiu 2-a aSg%ﬁxn%{J%ne -5- -C rr(g)u(I)JrHtrlle

(b)4-(8-ethylimi 520 a pyridin-
( 4- [hyd I‘OX@(E 1% $?ﬁgﬁ%hﬁtglied with one or more substituents selected from the

<SulBy@nettwd Jphenyl}ethypamino]pyrimidine-5-carbonitrile;

(5) (ﬁ%&(&]ﬁ(m%@ﬂy&mﬁﬂiﬂ& Sealpyria asdvy L)"prn@(d@cetmcaliy acceptable salt or ester
Imm(()é}—m)(‘qlrgd)%y(l methylplperldln -4-y Om ethy I]phe ny | } el hy Dam n olpy
rim id i ne-5-c

(d)4-(8- has“rri?lrbe?'gg% l ‘1%3}} an% éor f)c:?!ﬁlagtsmi(s) which may be substituted with 1 fo
3 ﬂugﬁw%%yﬂqﬁwlg@ﬁﬂlw 3 halogen aton;

yOmethyjienyetmdB@aminolpyrimidine-5-carbonitrile; 30(e)2-[((IS)-1-

{4-[2- (teHﬁQHﬁY{Jﬁﬂa 1092 hyywdexythyimb@eWlikr one of R; and R, is an amino lower
alkyle%r gigﬂerllg 11 a:@lo%mpgﬁmgdaal%%[& gf branched alkyl %mup having 1 to 3 carbon atom({s))

in-3- r|m| |ne -5-carbonitrile; (2-[(
i NG Ry Sy A RE AR BB A 1 13 vt
atom(ghfR RIPORIETH EsHR Ao it H-alsiteA -BuhiRdindrnrdipienshedabuhatrne; hyge 1 1o 5
carbah-{Bieys) apsopyiimit aoopbyRid) pyridinsBayd]-Rif( l linear or branched alkyl group having
1to @m%#a{wg)ddﬂﬁmmw %@ﬁg'@fgch is N-substituted with a linear or branched alkyl group
havxngqytnggar[) om?tpxl 130 cr}} PXill}elth%u aHA'v'?%@X@?&'Q&”a% orcf g o?nosm&r L?ésn the
piperidinyl group, the pyrrolidiny] group, and the azetidiny] group each independently may be further
substituted with a linear or branched alkyl group having | to 3 carbon atom(s), and the cycloalky! group
may be substituted with a linear or branched alkyl group having 1 to 3 carbon atom{s) optionally having a
hydroxy group; and
Re is a cyano group, a halogen atom, or a methyl group; or

- 20 -
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(h) (1 S)-2-(tert-buty | amino)-1444(1 S)-1-
f[4-(8-chloroimidazo[1,2-a]pyridin-3-y0-5-fluoropyrimidin-2-
liamino}ethyl)phenyljethanol; WO 2008/081910PCT/02007/075224 (i)

‘% PIPIPRAMH'S)-1-{[4-(8-chloroimidazo[1,2-a]pyridin-3-y1)-5-fBEroMRAMTIEHT224
-2- y gamin() 1 ethy Opheny1]-2-R 1 -m ethylcy cl openty Dam n oiet
hanol; (j) (1 S)-2-(tert-butylam ino)-1 444( | S)-1-
([4-(8-cyclopropylimidazo[1,2-a]pyridin-3-y1)-5-

(Goridehsrpypimd dirrc2bpl amaimolest A p Ay et eericl P‘&(ﬁ(‘)a{:&ﬂsi)aﬂ’y(%@@whiwﬁk or ester

thetad) #0@)ick: 444( 1S)- 1 {[4 (8-cy clopropylimi dazo[ | ,2-a]py rid in-3-yl)-5-

ﬂuorOpyr@" 9%@@5 ) DQH%MQ%&QL&() oup, a triflucromethyl group, 2

rt butylami ino)- §4 fluoro-418-(tri uoromethyp|m| azo[
“reg ,%mgj(v Vr "é’f’n% p()’ffrl?nhi In-2-yl)amino)ethyliphenyliethanol; (m)
[44(1S)- 1@@%@%&‘?@?@%&0[1 2-a]pyridin-3-y1)-5-fluoropyrimidin-2-
10yljamino}etiiyd) pheRyE by &adim etiwy| phiolidivi2rp@mEkh ambl, 1) linear or
bradetlés €lS) holifnéBneh b0 maidar ablag)akayhich BoBsivdie® Hus apeipiding oybigy, an
150;5%&9&% B‘(}’ Qg@ﬁbe @xl&f&ﬂgﬂm%m% E:‘QQ;S%}? %ﬁ?}’i'&ﬂ%%%ub' g&lxp@%#&fl(ﬁghp which

is “i‘&“{’é‘f‘éﬁ% Pt RS B[ SeHy A ale s YR Ao By PRSI S A R B Ra g 7 oup
whiglelsytetssbisbpiflemtitienesbiaypmet ol ow 15(p (18 2 2a(bertalratiiaipsidiny
grodp gl iS)-shibbi{rddBw(ifh Horomeathygiadazalrdu kajpgy idins Jaytdak- Fom(s); or a

cycf&gaﬁgpgfe&glamcm{}ama&}ﬁm pheny.h)ethand: Qﬁﬁﬁhﬁﬁe@@@%@aﬂxa@m the

plpera 1 taoue alt A ?%Ie#’ tth e%]:}gll the azetidm}hie %n f%lc% mdQ rerﬁgrl;ﬁl tl% be further
(%r iZO t |nven 10 V\ﬁ'] comprises two sep arate rg(garaﬂ

S“b?ﬁ%fﬁ?‘b‘é' Hinsres R olied ‘ﬁf’i@&ﬁ”&%pﬁ%ﬁ%‘?%ﬁtﬁ“ﬁ(@i& ng, together
with a 20ptiarmace enival gy hedepeitsieocamdhdigtitent, an antitumor
agent selectest anmitbe pepupiconsisting wofmntitantion, allidoline-agoms two

sepﬁaywwgst@ﬂy mtaéa@sm AR ARIRHCS sRIA JRrMesh AN MRS

e %Qrtl% antgrlérrpa? atlnu%Pcomplex compounds, antitumor camptothecin
PR VaTves, aRtitumor B yrosine kinase inhibitors, monoclonal antibodies,

interferont BGRIBRESTRIEPHHIE MRS B BYSIHIOP SHRbIHBIIEg ety tvo
sepefhenmivetidetinitioreiof eachreaattiombrzebentiiesrthersameaicanimgtdscarer or
gilvéigfined:-ahave) emabpharmaceutically acceptable salt or ester thereof.

(a)z"b(ﬁQ?EW@??HE&?%L&%&%?'f'ﬂ%?o%?&h?kﬂﬂéx@iﬂ%%‘éﬁm& 1} R %Immxam? 2-

|n lu ether WI armaceutlcally acceptable carrier or diluen
a]pyFa 5= (@%’5“?’ f‘[lff ii%ér?”bu }Aamlno) 1-hydroxyethyl]phenyl}ethy
MmOyt 8 2 K i ByRiiamRRaResTsn
DSOS atty lanitadnfrimRiadpycidina8:t )-2-R( | Sy
)+ d4d by gipyuididseproryipiualiding-@methylisbenyllatRybpminglpyrim
yl}mghﬂ%&ngﬁmmJr?d]pyrzmdme S-carbonitrile;
(d)4-(§-ethylimidazof I ,2-a]pyridin-3-y1)-2-[((15)-1- {4-[hydroxy(1-methylpiperidin-3-
yhmethyiiphenyl }ethyDaminolpyrimidine-3-carbonitrile;
(e)2-[{(18)-1-{4-[2-(teri-butylamino)-1-hydroxyethyilphenyl}ethy)amino}-4-(8-chloroimidazof 1,2-
alpyridin-3-vDpyrimidine-5-carbonitrile; .
(£)2-[({18)-1-{4-[2-(tert-butylamino)-1-hydroxyethyllphenyl}ethyl)amino}-4-§-
(diflvoromethymidazol1,2-alpyridin-3-yl]pyrimidine-5-carbonitriie;
{g) 4-(8-cyclopropylimidazo[1,2-alpyridin-3-y13-2-[((1 8} 1 - {4-[(1,2-dimethylpyrolidin-2-
vI}(hydroxyymethyilphenyl}ethyl}amino]pyrimidine-5-carbonitrie;
(h) (18)-2-(tert-butylamino}- I-[4-{(18)-1-{[4-(8-chloroimidazof 1,2-alpyridin-3-y1)-5-fluoropyrimidin-2-
yilamino}ethyljphenyl]ethanok;
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(c)4-(8-cyclopropylimidazo[ | ,2-alpy ri d i n-3-y1)-2-[((1 S)- I -
{4-[hydroxy(1 -methylpiperid in-4- yOmethyl)phenyl}ethyDam
i,noi&}/rirnidine-5-carbonitri|e; (d)4-(8-ethylimidazo[1,2-a]pyridin-3-y1)-2-[((I
By PR roxy( 1-methy Ipiperidin-3- 35y pmethylipheny | PCT/IP2007/075224
tethypamino]pyrimidine-5-carbonitrile; IS)- | -{ 412-(tert-buty lam
ino)-1 -hydroxyethy I]p h eny I} ethypaminol1-4-(8-chloroimidazo[ 1,2-
alpyridin-3-yppyrimidine-5-carbonitrile; WO
(i) 6D SMBUSTOR BT IIPPOOTIFHEIRY ] pyridin-3-y1)-5-fluoropyrimidin-2-
y!}a(ﬁ%géi@))ﬁhe{gym{&(gﬁﬁrbui&l@gﬂm)yyabwfm?mylI.phenyl}ettha_miLHOI(-él)l
' ifluQs migazells2 inespscarhanjiile; (g
O o
meoﬁc%%i- §/"%(%Tr'5¥(}y§m% Ryl enfllffe’thyDarninojpyrimidine-5_-carbonitri|e;
(k) W%ﬁz@%ﬁgwt%%{ﬁéﬂ 1t {iﬁ&mciopmpyiimidam{} J-alpyridin-3-yD)-5-
Hughiy{fdd{BchiloronvicazflicRydihaniein-3-y1)-5-fluoropyrimidin-2-
N h@m{ﬁﬁ)ﬁ@ﬂmmqmﬁmf:ﬂw( { _5~ﬂl(&‘o~4-[8—(triﬂ noromethy imidazo[ 1,2-alpyridin-3-
yl}pgh%}ll?ﬂﬁlﬁi&(}lﬁf -ﬁéﬁﬁgg#qégmgezo[l,z-alpyrldln-3-y_1)-5-fluoropyrlm|c_i|n-
- ]ar“ntnqg e'Eh )phenyl ot :-)[(1-mwe_th Icgcl%)enty ,arnlwnp_ethanol, ()]
(o S S R e oy e aB T
yi}qﬁmé@@@g@ewﬁ%@ﬁu@@y)@ﬂmidin—?»y%)methanol;
(n) Lomeylpyri@iditodipliamiliolelpyd)iphenplethartorifidin-2-yllamino} ethyphenyl]-2-
@irkbR)RsARs-buviaminalidd-a 1 N
©F 3@5@%@&5%%%2%%52@% J%t '-%ir% ;;%e)slfr’ﬁidin_z-ynmino}cghyl)phenyl](z-
'5°p(f@’)1?29¥$'?t35ﬂ 624 -{4-[(1S)-14{5-fluoro-418-(trifluoromethyl)imidazo
(P} (B2 ]epyrigiBing)Od¢rithidin{ 24y Badrinayertipinsta) bialnoidhsi)-5-
fluokép@dinidin{i4:1(@ntihtosoiytlidazo kZ-alpyridin-3-y1)-5-fluoropyrimidin-2-
or aYARRAIRY )g@gg@gﬂj@%ﬁﬁ%@@;)ﬁlp{x&plidin-2-.yOmethan0|; (n) 144-al
-L-{ia-Oxchioramidezoll,Z-alpyridin S usropyimidin:2laminole
thyl)pheny -Zc-o?-‘djlme R Ej%mln.o)- -meri%}?lpropan- -ol; fgfn[%-a g")’/ PP
prepAAqEs-BRYGIO fRTRFA S BTRE BeA B Rigf ISt OTY- B aBHOBy PRS- 225 TanY i dlethy -
phai@pleetrpllj( dcce@Bigo propylerziiicin B-yhineth agok, solec(py) from the group consisting of
antiﬁﬁq&}gk%ﬁh@wmﬂﬁrﬂm (agatﬁfl.ieﬁb&f@é&t(ﬁiﬂﬂﬂﬁﬂ%ﬁtﬁ)ﬁimt—derived antitumor
ageTHERA0 %6 Hyébqnma%amlﬁéanﬁg%@M&%&%@w&%ogﬂmﬁ%&w}osine
. eth%r.l)og, or al)l?h?r ace tical acce t 1!5 s%léor eoster thg,r osf. d other antit
TedPdinattel YepredeAtatilVe Brocesses for produciRg the compound of the
agerﬁ'.ig%fhe definition of each antitumor agent has the same meaning as defined above), or a

pharmaceutically acceptable salt or ester thereof.

A pharmaceutical composition according to the invention preferably includes, together
with a pharmaceutically acceptable carrier or diluent,
(a)2-{((18)-1-{4-[-2-(tert-butylamino)-1-hydroxyethyljphenyl jethyhamino]-4-(8-ethylimidazo] I 2-
ajpyridin-3-yDpyrimidine-5-carbonitrile;
(b)4-(8-ethylimidazof!,2-a]pyridin-3-y1)-2-[((15)-1-{4-[hydroxy(1-isopropylpiperidin-4-
ylmethyljphenyl}ethylamino]pyrimidine-5-carbonitrile;

(c)4-(8-cyclopropylimidazo[ § ,2-alpyridin-3-y1)-2-{((18)- 1- {4-[hydroxy(1-methylpiperidin-4-
yDmethyllphenylethyDamino]pyrimidine-5-carbonitrile;
{d)4-(8-cthylimidazo[1,2-a}pyridin-3-y1)-2-[{{(1.8)-1-{4-Thydroxy(1-methylpiperidin-3-
vl)methyl]phenyl}ethylaminopyrimidine-5-carbonitrile; :
{e)2-[((18)-1-{4-[2-(teri-butylamino)}-1-hydroxyethyllpheny!}ethyl)amino]-4-(8-chloroimidazo[ 1,2~
ajpyridin-3-yjpyrimidine-5-carbonitriie;
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25invention will be described. Scheme la: Process for Producing

Compound of Formula (I) from Compound of Formula (Ha) WO
2008/081910PCT/JP2007/075224 The compound of Formula (1)
Rttt %“fo“the invention (where RI, R2, R3, Ri, and R5 are & §amni&7 835224

defined above) can be synthesized by first subjecting the compound of
Formula (Ib) (where R1, R2, and R5 are the same as defined above) to an
oxidation reaction to obtain the compound of 5Formula (Lila) (where R,
(HRE(18hd- R9Afterthenganie p& Idefingdiaiiphey Batyis:hqrsdpand then
(cnﬂ@&dﬁ%@g&&i&ﬁ%@t@@dﬁ@ﬁ%@@%ﬁ%é&@oﬁﬂw0Und of rormula
n n mine.represe t oye Formu
ﬁg{é%? SR b R S
Y B T H RSP A APy Ay R e pnirrBRpBFbY oxidizing the
{b) §bmpdiridaf Eannuld {1 8) il B-sbivdeisudives, tidhiorbriethanoropy rimidin-2-
yilchiterptoyhphbdNedimathylformamide, or the like, 10with the use of an
0 @xsbdtzrmq@qqmsctmmﬁmr%r%&%%ﬁ@qz&gsos%r%ré hpenzoyl
yi} £n ﬂgl) ﬂ[% p}gé&xlde SO utlgn solfltplm eriodate, or the like,
a use of 768ic zcid. In the reaction,
?ﬂ@?% Wﬁ@i’é Hef§! Fr)nié@ﬁ%‘}%%‘iﬁ‘%‘rﬁcﬂkﬂ?@f@tﬂﬁmoIes
mﬂfbréfma#ﬂykz yhiedaso ol ipeie Bétbhecompound of Formula (11a). The
(k) (ERCtigRdempaiE e Eal @FIB{PP(@«@E?@@Wp?ﬁfﬁ@E%W ihosenaying.

ﬂuooggjrggmnelygl %ﬁﬁ@}é{ Equggle with the starting compound 15used
n o Iae rga}ctl reac |on temperature Is usually from OC to
O Gobmte “S’ra 1 arct bt R S RRE A Pt 24 Hotparidie-

yl]@ﬁ@‘tﬂﬁ%ﬁdﬁ@f'ﬂi@%h’éﬁ@ﬂ}éﬁﬁlﬁe appropriately increased or decreased.

(m} [[4-EdBlitiotis{Beldbtai et ampoyintngf-thes showerpsmiula (111a) can be

yggmbje@ﬁ}tgpﬂa@f}@ngm,gtﬁe@mgmpﬂﬁmyﬁm separated and purified The
tion,raa m d.of above. Ia

{n) fS g‘f ﬂfi F@&H&ng%ﬂg{? B EitP fvy @ ﬂ(tjmrf epabrri} C%:I‘r %rn grhenyi} 2-

" eneth amlne of above Fotmula iS pre

¢ g SHOLEREY S RBXEEPE ! %N inorganic base such as potassium carbonate

(o) [ériﬂ Sottiltr{hstvsiferaearbdnkeidor b dhieiohyasedsulyiks trig thylaphéngl(1-
isopanpelighits diprbpyietihylamine). The reaction solvent for use includes

(p) @B @Bﬁtﬂtmyw{%%go&/ @@éﬁi@%ﬁaﬂéﬁg&%é&?%&ﬁf %%ﬁﬁ‘%fh‘.@@h] .5

Ifoxide, and the like, and preferably

1 om|
ﬂuo%%%%eg;nc%: arlinrlhn@]tetr(a an In the reaction, phenethylamine
°ra8fl‘aa'86‘i?8tﬁﬂt¥ﬁ&‘i3’ﬁ% 1°’§1U§§&“1"nﬂ'§FF%ﬁnount of 0.5 to 3 moles, to 1 mole of
the compUemiaigpresentedtyy Fenareddof ptddiringlbe reagtiond tehhp erature
invetigon bélappeapitiately selected by those having ordinary skill in the art in
accordance with the 55tarting compound used or the reaction solvent, but

the reaction te ature is aIl m roo emperature to the boilin
Cheme 1o eg oducih

point of the Sofvent, prafarably HSom nt’ﬁ%‘?a STPRE (R JemrP gt Formula

ta )completed in | to 24 hours, but the duration of the reaction can be
appropriately increased or decreased. Scheme Ib: Process for Producing

Compound of Formula (1) from Compound of

-3 .
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Scheme Ib The compound of Formula (1) according to the
invention (where RI, R2, R3, R4, and R5 are the same as defined above)
woandhmsinthesized by conducting a substitution reaction betweghetagr/075224
compound of Formula (11a) (where 121, R2, and R5 are the same as
defined above) and phenethylamine 15represented by the above Formula
(IV) (where 123 and RA are the same as defined above). The substitution
reaction between the compound of gbove Forula (11b) and
jormula (IV) is prefdrably carried out in the
| mowa Bage sych as potassium carbonate,
icesiu, @n ng¥sodiurn hydrogen carbonate, or an
: € and diisopfopylethylarnine). The
AR nchuges ghloroformy, tetrahydrofuran,
Na;dl,methylformamlde NjN-dlif et};iylacetoar ride,N-methy1-
Z-Nrrd%%ﬁone dimethylsulfoxide’ an§Wﬁ(e and preferably includes
N,{zlimethylformamide, N,Ndime{f§#cetoamide,
N-methyl-2-pyrrolidinone. In the reaction, phenethylamine of above
Formula (V) is used in an amount of 0.5 to 3 moles, to 1 n@le of the
compound represented by Formulg (11b). The reaction temerature can
be appropriately selected by g .ordinary skill jgei
accordance 25 with the startm& comipouhd @ed or the Fag
but the reaction temperature is usyap ?jj__ room t per
boiling point of the solvent, iy 808726 ¥
completed in 1 to 24 hours, but the duratlon of the reactrggrcayrbe
appropriately increased or decreased. Scheme 2a: Represerﬂthnv .
Process for Producing Compound of Formula (Ha) WO {0
2008/081910PCT/JP200§££H&8841a Ri N--(-Th---",) R2 N--% R5 N
SMesSch e 2a guné‘ fFo g é))to%ldn%fen R}?&V hlé%r éy , and R
(where R5 IS sthe same asrﬁle{‘an can be syntheS|ze fll
are 1o Bty felRetonaseasn Séfl’ghisl?ﬂ‘ié’%;}"“’é‘ ﬁﬂ?ﬂﬁ%ﬁﬁfi%cﬂﬂﬁ?éﬁ f pauta (12)
(whesy RihBsizeicRaswechdilameostidime thod disuiosedtipnJeakion Grmbdtrin Sycompound of
Forrd 84 @’H&Qwﬂ&@ﬁ),&}ﬁhﬁh&ﬁﬂmﬁ@m of abmdeabove, and nis 1 or 2) and then conducting a

substitution reaction between the compound of Formula (11la} and phenethylamine represented by the

above Formula (IV) (where R; and Ry are the same as defined above).

The compound of Formula (fila) can be syathesized by oxidizing the compound of
Formula (1la} in a solvent such as dichloromethane, chioroform, N N-dimethylformamide, or the like,
with the use of an oxidizing agent such as m-chloroperbenzoic acid (m-CPBA), benzoyl peroxide,
hydrogen peroxide solution, sodium periodate, or the like, preferably with the use of m-chloroperbenzoic
acid. In the reaction, m-chloroperbenzoic acid {m-CPBA) is used in the amount of 2 {o 5 moles,
preferably 2 moles, 1o 1 mole of the compound of Formula {(Ila). The reaction temperature can be
appropriately selected by those having ordinary skill in the art in accordance with the starting compound
used or the reaction solvent, but the reaction temperature is usually from 0°C to room temperature. The
reaction is vsually completed in 1 to 24 hours, but the duration of the reaction can be appropriately
increased or decreased.  In addition, the obtained compound of the above Formula (I11a) can be subject
to the following reaction without being separated and purified.

The substitution reaction between the compound of above Formula (Illa) and
phenethylamine of above Formula (IV) is preferably carried out in the presence of a base {e.g., an
inorganic base such as potassium carbonate and sodium hydrogen carbonate, or an organic base such as

triethylamine and diisopropylethylamine). The reaction solvent for use includes chloroform,

.24 -
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5 Formula (Va) (where R5 is the same as defined above), using

dichlorobis(triphenylphosphine)palladium (ll) as a catalyst. The reaction
weolvemsgs preferably acetonitrile, and the reaction temperatuse-is suaihy 5224

from room temperature to the boiling point of the solvent, and preferably

the boiling point of the solvent. The reaction is usually completed in Ito 24

hours, but the duration of the reaction can be appropriately increased or

getraﬂmqh #QlhesamayEad %ea@ve@m@%%lﬁae(\a&me;;e@&j@ sheudes

e as defi bove n be p eac the L£comp
chior d fe 5?3/ & reaction RS rﬁ) OFin ﬁ%: IS used inan
hove Fomiuta (Via Wlt bromos ccml e In loxane.

amnfeaﬁfbﬁt@fa%ﬂﬁa Sk é?é@mgof%%eawdd%ﬁﬁawéé Hithighe fepqtion
temprreterofahe epprpoemd offFedhyihofviaying ostorr T Hellrodktiohitampakangraith the

starGRAfaRRGRI ately selesiechhy I hosa-hadne eidiarnyskildmhtheraft dbm

temp%?&ﬂx@t%%ebx\ﬂ H%@gymneem QUDEL S8 0m R SDERAGHR Reacrion i usully
lemperatirg i prcferably 1ofrom D¢ o foom (emperatire, The Leadion e, o
compIEiTAI LEAbIStEH H oi‘ﬁah SUETHE ttiTation of the Teaction can
appropriately increased or decreased. The obtained Compound of
Formula (Mieycéin besubjedridutie Sitbpequibsitheaotdl With Sutfurthépt
rerd®@@ion and purification. The compound of above Formula (ha) (where

RI, R2, and R5 are the same as defined abov&),can be synthesized from

the c mpound of abo e Formula (Vila) and taﬁ&g{n ound of above

pg, R2 are the fined above) in
®3 mole(s), ably 1 mole of the

1), to Jrmold.of the compound of Formula
propriately selected by
ef@tartlng
compound used, but the reaction temperature isfisuatyfraim Raom
teﬁﬁérature to the boiling point of the solvent, dhd prefera}qfrom room
temperature to 50C. - 26 - WO 2008/081910PCT/JP2007/075224 The
reaction is usually c%bﬁ?@d i Ito 24 hours, but the duration of the

reaction ca® aenppaoFatelyd preasdiion decieaset. (Wheeaampor 8.08nd R;

are tﬁtp% a&q{mlrg@a@)\é 58{ @th@}}'il mzé&(?tm@f&u?g @ E%Yllﬁ%f@a&))éﬁetween the
ec OI’ | n e compo
Com%iﬂr%] %[; exirmgpé I &5 a%%lg icoline. or %Pwegﬁese CO E)rgu dm‘n ine
fePfeé?é‘%h‘H’etP%‘?ﬂYﬁE?E?&R/%%Yé{lﬁfé Ry Rpednirpsmdainehibeve:
commerciifysebsaildbleraompbtindebjha amerheod geaberafprmeaiithyrdhose
phenBAViRgiQ dinasy=Hotind (e gtppsramiethatanalpgnus diateto { biieratpran
mor%ﬁﬁr&éé'%ﬂ%?&é?!.k%%@&ééé%@%é%%%ﬁ;xﬁé%é&n AduRlGnk éﬁl&%?dﬁgen
carb Ep rers ente tlvec areg%&ﬁlsagonl:leﬁgq%%g] %\g gg‘cp 90ungt faﬁ%mulﬁug :):cg)on solvent for
BERFSEI RN Propy
use includes chloroform, tetrahydrofuran, N,N-dimethyormamide, N,N-dimethylacetoamide,N-methyl-

2-pyrrolidinone, dimethylsulfoxide, and the like, and preferably includes N N-dimethylformamide, N.N-
dimethylacetoamide, M-methyl-2-pyrrelidinone. In the reaction, phenethylamine of above Formuta (1V)
is used in an amount of 0.5 1o 3 moles, to 1 mole of the compound represented by Formula (IIb). The
reaction temperature can be appropriately selected by those having ordinary skill in the art in accordance
with the starting compound used or the reaction solvent, bui the reaction temperature is usually from
reom temperature to the boiling point of the soivent, preferably 80 to 200 °C . The reaction is usually

completed in 1 to 24 hours, but the duration of the reaction can be appropriately increased or decreased.

Scheme 2a; Representative Process for Preducing Compound of Formula (1fa)

- 25 -
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No LCI (Vb)(VIb)(VIIb) R2 j (VIII) H2N N R5 Scheme 2b 10(11b)
The compound of above Formula (IIb) (where RI, R2, and R5 are the
woeameas eefined above) can be synthesized using the samegnethed@s s2:4
shown in Scheme 2a from the compound of above Formula (Vb)(where
R5 is as defined above) as a starting material, in place of the compound of
above Formula (Va) in Scheme 2a; refer to Scheme 2b. 15The compound
of above Formula (Vb), for example, is 2, 4-dichloro-5-methylpyridine, and
the:like, and also the compowmghaf above Formula (gyl) 1or example, is
Rs 2:dmjno-picolin ike, both of which are dither cn@?@iall
ﬁ ble or can erdidiy-av g@ble corhpound
byre nigded generally knoWn yitlaose having ofdina the rtora
method analogous thereto (Literature: Internatiohal Pu |c

32004/043936, page 32 {83, etc.). 20 Scheme 3. Ryl ntatlve
Process for Producing Compound of Formula (IV) WO
2008/081910PCT/JP2007/075224 (IX) 1. n-BuLi 2.H

Ry

/ m{):ﬁ R
Mzl "2

., B

Rs N
N&SMe Scheme 2a
{Ha)

The compound of above Formula (VIa) (where R; is the same as defined above) can be
synthesized by Siill coupling reaction between cis-1-ethoxy-2-tri-n-butyltin (which can be synthesized
according to the method disclosed in J. Am. Chem. Soc., 1977, 99, 7365) and the compound of above
Formula (Va) {where R; is the same as defined above), using dichlorobis(triphenylphosphine)palladium
(1I) as a catalyst. The reaction solvent is preferably acetonitrile, and the reaction temperature is usuaily
from room temperature to the boiling point of the sclvent, and preferably the boiling point of the solvent.
The reaction is usuaily completed in 1 to 24 hours, but the duration of the reaction can be appropriately
increased or decreased. |

The compound of above Formula (VIIa) (where R; is the same as defined abgve) can be
prepared by reacting the compound of above Formula (Vla} with N-bromesuccinimide in 1,4-dioxane. In
the reaction, 1 to 3 mole(s), preferably 1 mole of N-bromosuccinimide, to 1 mole of the compound of
Formula (VIa} is used. The reaction temperature can be appropriately selected by those having ordinary
skill in the art in accordance with the starting compound used, but the reaction temperature is preferably
from 0°C to room temperature. The reaction is usually completed in ! to 12 hours, but the duration of the
reaction can be appropriately increased or decreased.  The obtained Compound of Formula (Vila) can
be subject to the subsequent reaction without further isolation and purification.

The compound of above Formula (Ila) (where Ry, Ry, and R are the same as defined
above) can be synthesized from the compound of above Formula (VIIa) and the compound of above
Formula (VIII) (where R; and R; are the same as defined above) in 1,4-dioxane. In the reaction, 1 1o 3
mole(s), preferably 1 mole of the compound of above Formula (Vill), to I mole of the compound of
Formuia (Vila) is used. The reaction temperature can be appropriately selected by those having ordinary
skill in the art in accordance with the starting compound used, but the reaction temperature is usually

from room temperature to the boiling point of the solvent, and preferably from room temperature to 56°C.

-6 -



(Xb) BocHN MeOby R3 (Xc) 1. n-BuLi 2. 3. NaBH4 Scheme 3
The compound of above Formula (IX) (where Roe is a tert-butoxycarbonyl
woraupheaiide synthesized using commercially available PCT/IP2007/075224
(S)-(-)-1-(4-bromophenyl)ethylamine (above compound (VIII)) in
accordance with the method generally known by those having ordinary
skill in the art (Literature: 5Protective Groups in Organic Synthesis, the
The F@Eﬁoﬁ%t!fgﬁhn‘y@&ﬁﬂé&% T Wo SrRRRE vdOhnANIEY, 8¢ 2O RS EHPISAIORRAG ety
% 524, etc.) Next, the compound of above Formula (XI)
mcre’(a"s Her ﬁoc eIE\EI:’» and R4, are the same as defined above) can be
synthesuz@%f ByFRRTE ShRbeYEP Bl TR fonEsrale ESrAiBRT B AevE -
pyrilghrealdofii) lin detraliyd rofuhancropoiotair! srytitfiomnlasval e etismnple, is 2-amino-
5 3pidbigsreediate.antdhenHpastingyvitheadkeione: ok LOahoveafesania)ed from a
m%la%f@ Raidhd 5&%&@9 a%?x%@%f?&iﬁﬂ%&&?&%%%ﬁ@vﬂigg qm in the art

above Formula (Xb d
o N SRR T AT LR, DS P oL BRI i B et o)

of n-butyllithium, to 1 mole of the compound of Formula (IX) is used. In
addition, f#sxSumtiekspefteiikctonesofcaBadedrigricuigoXd)Gotinela (1ib)
aldehyde of above Formula Xb),to 1 moIe of compot@rd of Fgrmula

LEHOL) propriately i mceas :
In add|t|on the compound 0f aove Formula (XI}.can ais Syn eS|zed
foIIowmg method. TRak{s, the compound of abovgggimula (IX) is
bject to n-butyllithium to obtain aryllithium as a reaction intermediate,
which is then reacted with an electrophile such as Weinrebamide 20(Xc)
(where R3 is the same as defined above). The obtained compound is
subjected to a reduction_ WO 2008/081910PCT/JIP2007/075224 reaction
ith the Rse of sodium bBﬁonhydrlde to synthesize the compound of above

ot N!f} "}‘55 the rq@_@(ﬁ@?}% 5 moles, preferably 2 moles of

ium, to 1 méde mttfie compound of Formula (IX) is used. In
-addmgn—-l-te-s-—mo (s) af the amide of above Formula (Xc), to 1 mole of
the compound of Foryfitlai (1X) is used. The reaction temperature is usually
from -78C to 0C, and bly -78C. The Scheme 2b

(Itb)

The compound of above Formnula (IIb) {where R, R,, and R; are the same as defined

10

above) can be synthesized using the same method as shown in Scheme 2a from the compound of above
Formula (Vb)(where R; is as defined above) as a starting material, in place of the compound of above-
Formula (Va) in Scheme 2a; refer to Scheme 2b.

15 The compound of above Formula (Vb), for example, is 2, 4-dichloro-5-methylpynidine,
and the like, and alsc the compound of above Formula (VIIT), for example, is 2-amino-picolin, and the
like, both of which are either commercially available or can be synthesized from a commercially available
compound by a method generally known by those having ordinary skill in the art or a method analogous
thereto (Literature: International Publication W(O2004/043936, page 32 to 33, etc.).

20
Scheme 3: Representative Process for Producing Compound of Formula {(IV)

27 -



5reaction is usually completed in 1 to 24 hours, but the duration of the
reaction can be appropriately increased or decreased. In the reduction
woeaockorsite 3 mole(s), preferably 1 mole of sodium boronhydddertookers224
mole of the compound of Formula (IX) is used. The compound of
above Formula (IV) (where R3 and it are the same as defined above) can
be synthesized using the compound of above Formula (XI) in accordance

§th the method generally g Oknown by those having ordinary skill in the

~(kitgrature: P otgg&gﬁ% SF s in Organic Synthesis, the third edition,

- yTW Greene, Johh Wiley & Sons Publication, page 518- 524,

etc.). B' The compound of adtve Formula (Xa), for example, is

Wthyl -4-piperidone, oér)%gwe like, and the compound of above Formula

for example, is benzyl"2-formylpyrrolidine-I-carboxylate, or the like.

The compound of above Formula (Xc), for example, is benzyl

4-(N-methoxy-N- 15methylcarbatnoyOpiperidine-I-carboxylate, or the like.

These compey nds are either commercially available or can be

150 (a@ommercially available compound by a method

~khewrtby-these having ordinary skill in the art or a method

analogous thereto (therature Bioorg. Med. Chem., 2003, 11, 3153,
Pamphlet o?nternatlonal Publicatign W003/011285 page 60 - 61, etc.).
1. g%%@:he@g Refresentative Processfey Producug,gg Compe ne f
- o—&cheme 4 Rz e“é‘b"rﬁ‘ﬁ und ofthbelBa
Formula (XII) (where Boc is a tert- butoxyc o"’hyl group) can be obalﬁéd
by subjegfing tq% coupling reactlorbg@e compound of above Mrmu%}‘ilX)

i, Q@ﬁ[ﬁ Boc |si}the&ﬁme} as defined above) and potassium

o qorotorateorviryltributyltin, in a solvent such as N,N-

3. ﬁsiﬁﬂethylformamlde 1,4-dioxane, toluene, tetrahydrofuran, methanol,
dimethoxyethane, or the dike;Ha the presence of a palladium catalyst such
as tetrakis(triphenylphosphine)palladium (0) or
dichlorobisiirphssyipbosphireypaliadiy ity Méhen patassiytarbony! group) can be

synm@&yéﬁraﬂﬁgr&@%@,taamssﬂ‘ﬁr@(@ Rthes r@%@gﬁha@:mﬁm{w&%ﬂ%@ (VIID)

in a %cese%§ %g?f%ﬁﬂ%&%%ﬁ%sé i)seaI%a\S/%g (l)JI‘ n%ra}'frs ?ilp%tﬁie rtqw{yrature

§  Protective Groups in Organic Synthesis, the third edition, written by T.W. Greene, John Wiley & Sons

Publication, page 518 — 524, etc.).
Next, the compound of above Formula (XI) (where Boc, Rj, and Ry, are the same as

defined above) can be synthesized by first subjecting n-butyllithium fo the compound of above Formula
(IX) in tetrahydrofuran to obtain aryllithivim as a reaction intermediate and then reacting with a ketone of
10 above Formula (Xa) (where R; and R, are the same as defined above) or an aldehyde of above Formula
(Xb) (where R, is the same as defined above), both of which are an electrophile. In the reaction, 2 t0 5
moles, preferably 2 moles of n-butyllithium, to | mole of the compound of Formula (IX) is used. In
addition, 1 to 3 mole(s) of the ketone of above Formula (Xa) or the aldehyde of above Formula (Xb}), to 1
mole of the compound of Formuta (IX) is used. The reaction temperature is usually from -78°C to 0°C,
15  and preferably -78°C. The reaction is usually completed in I to 24 hours, but the duration of the reaction
can be appropriately increased or decreased.
In addition, the compound of above Formula (XI) can also be synthesized by the
following method. That is, the compound of above Formula (1X) is subject to n-butylithium to obtain
aryllithium as a reaction intermediate, which is then reacted with an electrophile such as Weinrebamide

20 (Xc) (where B; is the same as defined above). The obtained compound is subjected to a reduction

-28 -
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hydrogen carbonate, or potassium carbonate, or an organic base such as

triethylamine or diisopropylethylamine. In the reaction, the reaction
wtempgoaiure can be appropriately selected by those having osginasyesiibl i 4

the art in accordance with the reagent used or the reaction solvent, but the

reaction temperature is usually from room temperature to the boiling point

of the solvent. The reaction is 5Susually completed in 1 to 24 hours, but the

reac‘iilﬁ’]xl{%l%rlh%fuk@ &4 %%&B&?Qo&ﬂaﬂﬁﬁéﬁ@ ﬁﬁ@tﬁ‘é&%‘%ﬁﬁ&%@ & HeTeasRsk (). In the

ecompo ndO a \Y Where Ho |St esame S ne
sl AL B PR 86 6 SR MR L RIo Gl SRRV P AR 00

is ugeg| |}&@d§f@myh%§<walﬁ&h %ﬁ%ﬁ@ﬁtﬂ%‘?ﬂtﬁ@@%ﬁ@éﬁf)@mw BAgomagard of
Formiith(thpiusedfTos migtietetroxidevaicialiyetoy AT6TD nolitts dNdgxideablyis/e°C. The
zeac%@rpfﬁﬁfﬁglgomﬁétga%reﬁﬁim@scﬁﬂ iedaautibsually LRl ed Qﬁ?&pﬂa‘zeiy
incrl2T &%E‘#re .4 N§IacHN I5 ushally qampleted in lio 48 hpurs, butthe,

uration O?a‘?t ate “fy mcrgased gl’ ecrease

e reactlon can

bororky Gtrc 1l BURVE e eranEs 8’?%@“&% dLirt*6f above Formula (XIII)

can be syﬁh%ﬂ@ﬁ%}éﬁ@@‘t‘ﬁé“e’bﬁﬂb@@ﬁd@ﬂ BotrodhEepmiuiadelgdtepove)
can BeShairpiess asymneatieoaiaydraxytstieonregeiicn {ddieratareiiChemiRe Yeperally
knor;rng 9}41}1%4&’ r—%éﬁé U%Mhl m@hhjﬁﬁ @fl‘t@tgui:@")ﬁ"@t&!tt{é é—z%(@yﬁt l@@ﬁl@@%&hsms the
nin3SlISH GO Jnsiead oSN, tekauide, as an oxididng agent.

Sund oF above Formula where Hoc is the samé 4s _

defined a FeaHet §9ﬁ‘tﬁé§‘i’§‘é‘b’ %ﬂ fEERRTBIFiRt BRI Y A iRsH g or the like,
and theowprpovaderinbary FiyordxKexdoioitble sdrmpolhthobityoebdmsrhrakioxyiate, or
the I(kell TiRndnibemsuhipsiiTgiheld estltantianglyklizabnn-reactinabyiheating,
mmw;@a%%/cgtg@%&m dighiuonaeihan & MAELQEMIAMEDE either commercially

slSEELaN o e Ike e prpoense plellel o0 20n0IgRnIe DISS o

as Sso éHI’OXI e, potassiu roxide, ‘potassium carbonate

by thers fRanmPaRerEERIE Bees gt&w%@ﬂréﬁmarﬁmeeta..%pr%}wraﬁrﬂw& Med. Crem,
200 pyiidihe, Bantihldilkd Iertiaieoud Seblicatiet RS IRPEapher Glip S 1. etc.).
.p-toluenesulfonyl group, or the like can be used as a leaving group. In the

reaction of jrodugl %&AE@V&%&E&% é’t%ﬁe@é’%ﬁo%@tﬁ@o@%ﬂa Elx"@t?'es
of ethanesulphony ch o; | e or p- toluenesu onyl chloride, to | mole o
pm an

tem ke is from OC 0 rosfe abiy,0
reactlon is usually completed inlto 24 hours but the dtmtnon of the
ion can be approprlﬁ increased or decré&% The

compound of above Formula (XV) (where Nu is a substituent derived from

a nucleop ailic agent such as a tertgbutylamino group, and Boc is the same
a5 gelingd Jp0 e) canM& syatheagiz reacting#ip apeKi presented
by the above~orriula (XIV) with an Ilig,agent in 30a

as meth ethar%l or water. In rea@kon, | mole to e ssn@H

amount, erably about 10 moleé the nucleophilic age o 1 mole of

the compound of abov gila (XV) is used. The reaction temperature

can be appropriately seFectqg by those having ordinary skill in the art in
accordan€eewithptivedsibating Eompe (i) Gskdedidhe reactiomnsoiient} butip) can

be obRhEEBG UG LAHRRE EAIMIRIHE HBLAIY hEQRIRARA EeIRPRS LRI RRNNSC is the
samd Qéﬁ?;femo%%‘ég&‘bﬁ@%ﬂt@!ﬁgﬁ@%é@d&éo& \Ft?t}tltx‘?bt?&lttﬂq 5&%%!5%9&3?% N,N-

solvent. The réaction is usua

completed in ours,
B IARE et e A R S T
presgpgefepnllieingenelrstheteattiskisforblrstehiscatistiadfioe,
dichipipEkazistepopitplikepdhadios gig ditharpoammercialtyfarvailable cruearhiein, the
reacNNFSIZE6L QMR WA ROOBOSL 1 ORGI4IR LRI L0402 2 ducammasticiallyodium
available compound by a method generally known by those having
ordinary skill in the art or a method arglogous thereto.
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The compound of above Formula (XVI) (where Nu is the same as defined
above) can be synthesized from the compound of above Formula (XV) in
wackosdance with the method generally known 5by those haviggersin@my-s224
skill in the art (Literature: Protective Groups in Organic Synthesis, the third
edition, written by T.W. Greene, John Wiley & Sons Publication, page 518
- 524, etc.). In the production processes described in the above -
hydég&%s&&et%o@samﬁ%ﬁbsg RURGSEAR RISQRE M@tﬂﬁ%{ewg the
aiseetiod, commonly used in synthetic organic chemistng sUch, 25 DIpiecting, ..
Hsoc?mc% Ctig m et unctional Groups [or exampid,
ha-‘”@r@‘i&iﬁ@%b’ﬁg%%%&%ﬂﬁ@é‘@ Wik fﬁrﬁfaaéf‘dm&ﬁd Wﬁ%@ﬁaﬁw Wetﬁré‘éﬁ’ée
reacahriviiley:s iISonglp Gblicationtas:necessaeyhoiling point Nebet stherP | R reaction is
usudidPiBipRLifectanchcal, pieotie rmtisaduhiRitenrifest of ihacompeureetd or
decrbQ @wla () will be explained. 151. Measurement of the inhibitory effect
against PLK 1 activity (Method A)‘ffl Pre aratign of PLKI- T210£) o .
It has beeWT(ﬁ%Wﬁ“ﬂﬁ}l 390 CoTHASFHY Wrﬁﬁﬁlmﬁéﬁ%ﬁé% 5P eBasd can be
syntheyitprt &y hiscian hecemapge e tabars Setvdaybiny aefitbyﬁﬁ@wéﬂ@t@ﬂmm in a mixed
solvas pastiaaeichfMelacularand:CatkBiotogydie G ellmBioliyddpttttieditionde. Iiis
prefééﬁﬁz{é&@e?)a&d%gEQ@J}&@M&%@MM@Q%MW%&pf@eéﬁbtg@w&uan:y

camoletedo g L{[qig% bk ut(f})l!e’ g‘lr;!‘;y%g%gp%e reg.vptlb%hcég pz%{ ng’ggs%§ JP glecreased

spartic acid by SU Stltutln ase In t on of human P

cDNA, waeSReEdketr e Wﬁﬁﬁ?&”%ﬁﬁ&ﬁdtﬁéﬁvt%?ﬁﬂ%ﬂi%ﬂﬁém 2
syntippiggd P seirenahe e rmadefitrbeysTorgindifio troasheralsterasey ias
dihy prepaae randdh@endhesEdbdd HOD o sipcted, into aibpodaptaraD-mix-o or §
(avallHH %@aiﬁﬁ&%m&t&@km B@ﬁlﬂ;ﬁ%m&“@ RaPoGdAaflsest protein.

The cells.were reco red a su%p (3‘?‘% |§Isb ffearr(SOn&Z? ed above) can be

tris-h droi%ﬁonc acmfeB er 2 ]?L it um C?]ﬁ:s)l’l e? m
syntheps X%iﬁlﬁf@ﬁﬁafﬁﬁ?ﬂ%i?@ﬁé%%@?amiwmﬁmﬁéh%ﬁw e compound of
abovp dlymwethiiie red Sorbitdreavrmriblaandtel to dredikatiel searithrdoricaites, imadolvent
suchSy ARHISHRANEIWES JIQ60Re e doaitey, Rcantidagatjontd e-suprs patamniewbSther an
moréﬁ@xpﬁ% %@&%ﬂ%&@ﬂb@%’%&éﬂﬁ@%ﬁk@ﬁ@ %E%Q@:@Q&W &8he like, or an

organic ase suc tar; tarllela ¥ &n?xlflnt:feus-rhere ifrgﬁtr the’ 0 the [ge a%ted Ina lySIS
ga% er con alnlng reC|s’|on ase Pﬁé rom ﬁea‘ﬁt%care

methpieRlsARd Mﬁéﬁm&w&wﬂﬂp@ﬁ%ﬁaﬁcwsméag {FRrRB BTEP-PR ke
reactio ] XG> Aeingyleaving groupor tthbmmiturefrrebly of ithe Bl et Gmphony!
chio@@d My Rusyntinetn piaplieke (tar gisner-REGRHO G T RQAIRAITa (XIT1) is used. The
react@oq q‘srg Qz'il}!a%a&&% '@’Wt%ﬂ%m&%ﬂﬁe%%@rably 0°C. The reaction is usuaily

CI -a nlne erin JO e Ialanl alanlne -as artlc
com%ete 11] our f the durag cno the reaciion can ei¥bncﬁ63d rdecreased
utamlne amlc acCl alanlne ysine-valin |

which the'&e ﬁ%vgeml&ﬁ ARfiMy SEnRAEY by IR Em%sa‘a%‘@a%w%fm@ 2
nucld@Bilaf €HCRBCavintuhéerineponednd Sthds I5siados REKed sulysiratee
syntlEsMBOyRapt, aﬁ@&&mﬂ Qpraddke(P90R) his Rl teyathidvAsWSed ABudleophilic agent in
a saf§é‘§?§£ %t% J@ﬁa&@@&ﬂ%i‘”&%«%r'ﬁﬂﬁ%%d&:@x‘?cpﬁ%%ﬁ%%’éﬁgw Mﬁ'ﬁh&gfé}gb ty

sh |ma Morimoto et al. [Nature V l. 410, 215 -2
e A e U e A
The egiedISPRIFRSOVES WWP@W%&W&WW‘EWWJW%M‘ in
accorfragaesiutne sBiting\A@ ROGBIORID 1SRPETIPR00M GEER2 4 shioT ide pdabmaNg

usua@}th@ﬁhf%ﬂplleﬂ}m%u@@;r& éﬁmﬂé%ﬁlt of the solvent, and preferably from 40°C to the boiling
pOlle)¥ﬁP als bfse(i%etﬁig rrglalaoeth r?lergo[’}! '\ét[c\!l in 1 té%gﬁ%: gtlj%t #dc)ur-art ?b&t 8&: reaction

PLK 1,50 11?1 0 e supstrate pe t| e, non
can bﬁd‘EPfBBﬂ’i‘ée‘Pf Bﬁ‘&%*ﬁﬂafé‘ﬂ@ﬁﬁf aﬂ&el%‘%ﬁ @é&?ﬁ“ié{b"éf’efaaﬁx*ﬁﬁ ’E‘?’(‘iﬁﬁ"ﬁi’%& is tert-
buty 4000 CitamrioteyierBkadfeaieter Teifryr comaecidbictiotrbie 25@oe POthesized from a

minutes. Then, 10 pi, of 350 mM phosphate buffer was added to the
Sreaction system to terminate the reaggion. The resultant solution was
spotted onto a multi-screen phosphocellulose filter on a 96-well plate.
After washing the phosphocellulose filter with 75 mM phosphate buffer,
the filter was dried to measure the radioactivity with a liquid scintillation
counter. The non-labeled ATP and [y-3311-labeled ATP were purchased
from Amersham Bioscience Corp., and the multi-screen phosphocellulose
filter was purchased from Millipore Corp.
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10The addition of the compound according to the invention to the reaction
system was carried out by adding 1.1 pl. of the solution prepared by

why eliminasy dissolving in dimethylsulfoxide at a 20-fold conc:g@tfg,gt%%%zm
the final concentration. A control was provided by adding 1.1 p.L of

dimethylsulfoxide to the reaction system. IC50 value of the
compound according to the invention for the PLK I-T210D activity was

15det mined, and the sults Tab e elow,
com s Yo G e B Rt A ISRy st the
or 2 e WP I BF¥sent Invention P LK 1-T210 D inhibitory effect (nM)

8 4.1 20 Thevreamurdpictho ot iahitsicd X MVeffedradhinsbPiat actifingd above) can be

syniivietioebd:3)d bhRpeparation-efidk (wiltikype):Bdttnman Bt iscthvdgenerally knovm
o FHETREd A e ﬁem@t&mﬂﬁﬁ%@m%%@?gm@yﬁt}wsxs the third
carlJQUALON from Cama Blosgienges I, fhe presentepae i an

enzyme obtained by preparing B baculovirua tor Whic terrninus of a

full-lengthe BIRECEFLWiRICRTFEPERAPRS 10 880 Hh & 8meg (R fusisirable compounds
can 8strbneferasy)y follgwednbpdd ghlynerpressimg Rkt trgrrafatidsmowh as
protHASeChCebhatdils mEiise oietein. aRchED BB GRERARD: LI CREGR Wibhuanic
syniSid5e ghdluiationssepharRse chiomalogiap @S&@%Mﬁ%@&@}%&%@

PLK'I (wild type) activity For the measurement of th

activity, a synthetic peptide (arginine-argininearginine-aspartic
acid- glutatﬁ?iﬁ gﬁgqgucﬁq%bm&ﬁr&ﬂﬁgdgﬁ%am@mnon inhibitory effect of the compound
of FawidialBrwiiEbsexii@nsphenylalanine- -

1. Measurement of the inhibitory effect against PLK 1 activity (Method A)

(1) Preparation of PLK1-T210D

It has been known that 210" codon of human PLK 1 which originally codes for threonine
can be changed to an active type by altering the site inte aspartic acid [Molecufar and Cell Biology (Mol.
Cell. Biol.), {7th edition, 3408 (1997)]. In order to obtain a human active type PLK1 protein, cDNA of
mutated PLK 1 (PLK1-T210D) of which the 210™ codon codes for aspartic acid by substituting a base in
the 210" codon of human PLK 1 ¢DNA, was prepared. A baculovirus for which the N terminus of the
PLKI-T210D ¢DNA is fused with GST (glutathione S-transferase} was prepared, and then the PLKI-
T210D transfected into a Spodoptera frugiperda (51} 9 insect cell was highly expressed as a GST-fused
protein. The cells were recovered and suspended in a lysis buffer (50mM tris-hydrochloric acid buffer
(pH 7.4)/150mM sodium chloride/imM EDTA (ethylenediamine tetraacetic acidy/1mM dithiothreitol
/0.1% polyoxyethylene sorbitan monolaurate) to break cells with sonicator, and supernatant was
recovered after a centrifugation. The supernatant was reacted on glutathione sepharose beads, and then
the beads were washed with a lysis buffer. Thereafter, the beads were reacted in a lysis buffer containing
Precision Protease (avaiiable from GE Healthcare Bioscience Company) to recover supernatant.

{2} Measurement of PLK1-T210D activity

For the measurement of the PLK1-T210D activity, a synthetic peptide (arginine-arginine-
arginine-aspartic acid-glutamic acid-leucine-methionine-glutamic acid-alanine-serine-phenylalanine-
alanine-aspartic acid-glutamine-glutamic acid-alanine-lysine-valine) (SEQ. 1D. NQ.: 1} in which the
serine surrounding sequence of the amino acid sequence No. 198 of CDC25C having been reported as the
site for PLK 1 substrate [EMBO Report, 3 edition, 341 (2002)] is aitered, was used as a substrate.

The reaction was carried out in accordance with the method of Toyoshima-Morimoto er
al. [Nature, Vol. 410, 215 - 220, (200 1)1 The volume of the reaction solution was 21.1pL and the
composition of the reaction buffer was 20mM tris-hydrochioric acid buffer (pH 7.4} /10mM magnesium

-37 -
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[ ]

alanine-aspartic acid-glutamine-glutamic acid-alanine-lysine-valine) (SEQ.

ID. NO.: 1) in which the serine surrounding sequence of the amino acid
weegugneaNo. 198 of CDC25C having been reported as the Fositgeian ik 24

| substrate [EMBO Report, 3rd edition, 341 (2002)] is altered, was used as

a substrate for the PLK I. The reaction was carried out in

accordance with the method as described by ToyoshimaMorimoto el al.

chlo IHQPH %emrbf %ath; Jné)r h%)e]!% m%@@&%&?}heﬂ@g@y}ég %%e%f at.gﬁug&%ﬁgfﬂgrf‘ﬂl RitIIQnN

was composition of the réaction buffer was'a 20 mM ed
iS5, Mo TS0 i RS 20RO (e 0t
adergiinigiraipsla M BeTa (,&hcgﬁ éheP} -labeled ATP (2000 to 4006 Ci/mmole) were added to
carrglycalehisfietarantnoe tiytathes- NONAN N tefraocot plasithic ke tegs added to the

reac{?&{gﬁgrﬁ’éo@magtpm&/k-&&&’e@ Sypsitaigpentids L Mt Ren-iabeleten
phos %ceﬁsf ron W) t‘AlItFe?)’Aq{%g\Qas i Cghe %%g' Ellg‘ceﬁ Efcxséaf-gp r(mt%%g

& mmo e Were a dg c?per form the re Ctl aPa reaction temperature
phosghase puffsr. e diliTiRdiof R MeATHET ‘%%‘P%F‘é‘%‘%‘%\%%%ﬁﬂﬂf@%&ﬁ@?m’ The
nongbgledddidtiatd InEMelatichyiSiiotem nortbesedrfete frecrbantRipscinek therp., and the
muli@SiAPESplisban2&mas spofiedhantoramuitiisessanphosphocellulose

s o S i s
came(? %u‘tl\éliypg%ngm?l l%gl sglrI e no r?’ lpa % éa S \yglg%ji_j t?igc;s ijﬂmde af

ation counter.

a zoﬁ%%o’ﬁﬁﬂfi‘ﬁ@ (fuifs- @%@ﬁcmﬁﬁoééﬂamm@?%Pé’qbeﬁ‘éﬁ%sé&hafn
dim<@iFdddalifrardeBrecBrierites, and Millipore Corporation, respectively.

30AdditiorcQfihe: compeuindued Resprasenhinvention e the 18achinmD activity was
acreAYRIAMNAR GRIHIES.OHLOY AddingiGad of the solution prepared by

preliminarily dissolving the compound in dimethylsulfoxide at a 20-fold

concentration of the final concentration. A control was provided by adding

0.5 p | of dimethylsulfoxide to the reaction system. WO

2008/081910PCT1JP20071075224 1050 value of the compound

of the present invention for the PLK | activity was determined, and the

results are shown in Table 2 below. Table 2. As shown above, the same

results on the nhibitory activity of the compound of the invention against

PLK I can be obtained by any of Method A and Method B, and it is clear

that the inhibitory activity is remarkably high.

-37 -
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3. Measurement of the inhibitory effect against cell proliferation:
Measurement of the inhibitory activity 10against PLK | at Cellular Level (1)
wiletboe ohCell Culture For the measurement of the Rizb2007/075224
inhibitory activity of the compound at a cellular level, human uterine cervix
cancer cell lines HeLaS3 cells were used. The HeLaS3 cell was obtained
from American Type Culture Collection (ATTC), and cultured in a
Tabigpz mcUbator of saturated steam by usmg 15Du|becco s Modified

J n.cellEE (N, ar Cell Biology (Nat. Rev. Mol.
g ell P.lnl \ \/nl '7F0—'\ 429, (?ﬂﬂA\\ ln f:ar‘f when mammalian cells are

20 treated \A/lth PLK IlchNA tn nnnfrnl the-expression level, the cell cycle

2. Mpiagerssioniititihipitedcandithrd hicachlly argdoeedted at M phase. At the
time, whe@)tp,gpggggpggmapgm@tygé}of 10Ih serine residue on histone H3,
which is tgou%mt e re %En q{om Sﬁ%{p?%e%?ndeﬁpc%g%%é tQtM: Product

phase is examin “ﬁeﬁ itis 0 serve evel Is enhancéd to a

InfopggRp R %Bﬁﬁ%?rﬁ‘?éﬂﬁgﬂtﬁ affésﬂ%etaWtﬁ%a% SPREBLAN TSR STFg e

bacuinerimfentibig thelPBphibsptioriog el dhsildaPilas e Lumdined BT

(gluﬂmdtmeaﬁﬂu@t@s@ﬁnwmsbmgwquugPlthe ihplaasticslie werecell as 2 GST-
&gfbe %@%WQ&HHE A@%%JPEJ&QE 33RMINLICRHALLRLRNANERIhR FRliGRbsraphy.

ceIIs arr gifgd em ?Pgﬁi( H}? IF.C?O value of each compound was
1'n

calculated to évaluate itory a t|V|ty at a cellular level. WO

2008/081@1‘6.‘3"@??3?‘?8@’7 PSS activity. apaihetippeplds (R RAspes ine-

argigeedpeinteid-BjgecteidtdcDe-mati plaresMaido acCoiipisthec plspoplsne-

alanB-3:PR8cReIGNeWRE, cnghid enegdatonstasidestilliin) e @boverinantionsich the
serin G dDEHRAIR 24 RPMES AR &ttesaﬁﬁft@goth@sqg@ﬁ@%@ha@eg&m%a@@as the

ion WhIC ted in_serie o each well,of the
site %ﬁ# PSP hﬁkﬁﬁ L B St ﬂt%%ggggﬁgﬁﬁa or‘? S HourS ey t! B Tor the
PLKaddition of the compound according to the invention, the culture medium
containingithestmpou radadcetdingcodnes milb hionethod ac Heppaladfoph Eoy oshima-
Morhate snasrrameyved, angzhenid@4doof)icercolthi00dthmeihancbMi@keas 10.5 «1

and 1o Fytsm%smml HRGURIG S &éé’@%tﬂgﬁeﬂzsu%@ﬁﬂi}%@%ﬁ@}m Az@mrt%yl-&um
nutes and treatm(?pt ofin 8[1_6 [n erm% g‘g NN
el LAY VB Y WM (T I PSR R B -
te‘ifai%l‘B%ﬂ)Pﬁnga@‘ﬁtfﬁ@ELEHUP?héPﬂ&%&%ﬁﬁ'ﬁ%‘ép&a‘i‘%d%dt“ﬂﬂf g ebeld
adenmineiteshokBiEkareEfiemdOBthe phim APy abrdibba i a2 i i50M9lE) ofkided to
pemﬁx%ﬁc/&&:&m RtAiRIRG.R REngimrleAntc phasphenktistone 3 4Serh) 1 of 2 350 mM
9&%‘031( %stégégd%% )e%ﬁz?n C?Q&g ataotetxt?rﬁn\%gltltse %%&9%@%19 \%Qﬁajﬁgo‘u* ion

phosgver at room temperature for 90 minytes. A rter atln reacti

s BN 128 BARE AN P 0 op R B St cellos
filterisgieaibetl S P DPMAIBSATP B‘éftfcﬁﬁtiéhﬂh@"idsﬁtﬁ%ﬂ_@w I‘&ﬁéﬂ%ﬁ”wd witha
liquidntirdlsbitnl g@ribt-+ L heantib doedGivbimicTthizba TR/ Mt BRI Sigera)

phoswwgeh iBa AHGIeHS §L@éﬂé§¥9§ iarcaenicavasaasedsandfusthenigt-ovemataion,

resphQQM) temperature for 90 minutes. After terminating the reaction, the
Preaction solution in wells was removed and replaced with 100 pL of PBS,

and then AAOHEEA A THRRIES YL F-PESRIL R B G TR SO PR Za Foed ou
by addie0d(ahef deterietonpramaiviepshiariiyily dienysesthe eyt 6%@@*%%@6
at a BBlgd Mitatitrindex)tr BathowenratdheA theond adnpumided|bieadfitipd fatibobf

dim&R) IS AT eckR Mdabasgwyhich can be induced by each drug is assumed
as 100%, the drug concentration 20required for inducing 50% out of that
100% is defined as EC50. EC50 valuegs.obtained by the above-mentioned

method are shown in Table 3 below.
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WO 20081081910PCT1JP20071075224 Table 3 As shown in

Table 3, since the compound of the invention exhibits a strong inhibitory
weofteet/againpst cell proliferation, it is considered to be extremealy-psefid ass324

an antitumor agent. As 5compared with the compounds disclosed in

International Publication W02006/025567, it is apparent that the

compound of the invention exhibits remarkably more excellent inhibitory

activity againsh celrRrobiERHNR  FHE 4QARVIRG.ING fllaving 9@5{1@4% was

e

structure;  OH lés m ntionegﬁg.@%\%e the compound according to

determaned, and the resulis are 5 ' elqw, . .
IVERtIOH Hasan dxeétfent PL |n°h|b|tory activity and also has a

Tablgrdng inhibitory effect against cell praliferation. Therefore, it is believed to
EXAMEEERIP-46 an fﬁtﬁ&ﬁwda@@ﬁf W@f?&hﬁly inhibiting the proliferation of
|Compermdraero it 1T (€M pharmaceuticdl composition containing the

to (e VP SBLERIES arninopyrimidine derivafive according to the invention or
2 a pharmaceuticailyd acceptable salt or ester thereof, or an antitumor agent
8 containing the npvél substituted aminopytimidine derivative according to
15 the invention or A .25pharmaceutically acgeptable salt or ester thereof, is
26 believed to be effegtive for the treatment pf cancer patients. In addition,
27th tioa iti th titumor agent may contain

dcce luents. Here, the term

ylacce iluents"” refers to excipients

35 [e.q., fats, bees Wax, semi-solid or liquid polyol, natural or hydrogenated
37 oil, etc.]; water (g.4., distilled water, espegially distilled water for injection,

etc.), p?g§@&9&%%bb&é[}§;e§+ﬁ{ér}94m\é/63 &QQ;%Q@J@%%R%W%@Q%&@%%@
. (e.g.,e erol, polyol, aqu co utign nnitol,
e e R S T e s
inhibifesy ecfioettmy kageritettabilizer, emulsifier, dispersant, preservative,
sweetener, colorant, flavoring agent or aromatic substance, thickening
3. MagaRkail vent, ilutieingreubsiane el cabigntasis elubilizeentstigdathibitory activity
g RIBIRING, 89rage gffect, salt for adjusting osmotic Spressure, coating

agent, or antioxid the Like. The compound according to
the inven@n%%tgﬁ%};%%gdﬂ?éa as a prodrug containing ester. Here, the

term "protfiige Gererams T eféhe Rbia ettt siiné P aceBmaliAddf gge!iuler level,
humamolgoul esisichemzioaiiine tfied wiichetseléS How sliria phydielogialned from
AmeAGVipDULAltECBRIRGAJNTINGSeie dulb\y R, D Siibads actaiadis 0BG using
DutbZEHSTRIGELY %J%egfmparu%u&smﬁg%ﬁa&h&;@ (oAl G: 919405, GRPRAMA,¢ 5%

o according to 10the invention, a compound of above Formula (1) in which
*the hydroxyl group is acylated with a phosphate group or the like can be
exemplified Meauisiesaf oy alHbitestér bl BRI eRItRBEC Acsie Bda e ttion
the methodicdmmopdytddtbavHLdt Uslegs by ithpseuh aslinig oritinenyeskidf nitdie phase
(M—pﬁéﬁe) in mammalian cells (Nature Review Molecular Cell Biology (Nat. Rev. Mol. Cell. Biol.), Vol.
5,429, (2004)). In fact, when mammalian cells are treated with PLK 1 siRNA to control the expression

level, the cell cycle progression is inhibited and thus the cells are arrested at M phase. At the time, when
the phosphorylation level of 10™ serine residue on histone H3, which is thought to be required for a
chromosome condensation in M phase, is examined, then il is observed that the level is enhanced to a
high level.- Thus, after treating the cells with the compound according to the invention, the
phosphorylation level of histone H3 was examined by the indirect fluorescent antibody technique;

the M phase cells were identified by using the level thereof as an indicator to analyze the ratio of cells
arrested at M phase; and further EC50 value of each compound was calculated to evaluate the PLK 1

inhibitory activity at a cellular level,

7



10

15

20

Furthermore, for tumors suitable for expecting a therapeutic effect of the

compound according to the invention, for example, human solid tumors
wanddhestike may be mentioned. Examples 150f the human selid-taaks7s274

include cerebral cancer, head and neck cancer, esophageal cancer,

thyroid cancer, small cell cancer, non-small cell cancer, breast cancer,

gastric cancer, gall bladder/bile duct cancer, hepatic cancer, pancreatic

cancer, cqlop GRNESYIREIAl CARE Ry 211N CANGE o IR ORRIEEHON ) in e

uterine cancer, cerV|c? cancer, éetnal e \/licjureteral cancer, Lér&?y bator. 24
ProgoySamer tAiast Bfos rand aflows etk Shadpe syl SPIOARLG: fcubator.
hougsgfise ibhesréiancht cvmwdtw#wém%ﬁwﬂ%a@%ﬁ%%ﬁﬁﬁw was added
intoRetr oblasthma; 2 Codteasardoma) Ewind sibarteria; softttissuédsancorfiea,the
addBOR HNGe! g tadhigdi @@rﬁaﬁ%ﬁ%@lm%%%@&%&&m&%&@e&@@m

accor%?acnbt?lg zfantr)e%l%{gn\é\gleleatc):g XIPO%I\% Ei'ate WHS removela CE%& u% n@%e-co d 100%
accord INng 1o the |nvent|on IS used as an antltumor agent orthe li e

methasal AR e banirel hstresfhitn BrsfPlidhinsualitan) Setepdian 3 %%ﬂt‘fes and
treathenedfinTypioatsarmpless ot2Baiph Snneeenticanha ccds tathidehe methanol
wasiRelbeld, iﬂgﬁgam ivaeich Faltsvaahdas saltsewith-atkahvineiaisd evgfostditimies.
TheRHAES$H e %lsedﬁaégm&hIwaﬁegﬁwﬂ@t@mﬁr@sm%mﬁgm Anti-
phosg)%oqgﬂto}g V@.r a.n%fgyt é@? St a%drﬂ}/ %e“’h&%éat% oraanic acid salts Seas lef over

ch'as acetate plon factate eate, fumarate, tartrate, malat
o o DA SRS BRIP4 e SIS FELT A
PBShardentis stfondeetibadl teicieneBuifonbitl BidiB 8 nomteinieid SainhuliSdlebelled
anti@bplariateanvhglitamaiendochibel likegp RietresksalvalidOhencompeasinicg
regeﬁP%QE%'&Iﬂé%ﬁ‘ M\éﬁﬁﬁ%élsa@fgﬁfg mﬁ}mf‘m&i@fﬁa‘% lﬁmqt&] eﬁl@@ terminating the
eaclge BERIOR CLIC RhEUT Ao call, acceriate Sale of e e SOTPOUE,
fieinvention can be carried our b Flate combining

ﬂ“"’f‘i’fé?ﬁ?fdg‘%ﬁ%it“ﬁfé EBItORAIRSE fHaheEcti é?&oo(f’ﬁfb‘gaﬁfﬂ @Wﬁé‘iuémmm) o
analgheheistiy oSatificatls @htethodeal ineutralistitidtivngta sekition vfithef the ratio of
cel SCRRRQAUNS aRSerding tantbeilauaintion-n arfter faimdisingen, alkatipeoncentration
R R Jﬁiﬁﬁﬁﬁaﬁ?‘ﬁibe > the inven

ety e STNST BRI TR G RS B8 Db LBEa By

esterifying a free carboxyl group according to standard methods. WO

2008/081910PCT/JP2007/075224 For the administration form

used when administering the compound according to the invention as an

antitumor agent or the like, various forms can be selected. For example,

oral preparations such as tablet, capsule, powder, granule, and liquid; and

sterilized liquid parenteral preparations such as solution and suspension,

and the like may be mentioned. 5Here, solid preparations can be

prepared, without modifications, in the form of tablet, capsule, granule, or

powder according to standard methods, but can be also prepared using

appropriate additives. Examples of the additives include sugars such as

lactose and glucose; starches such as those from corn, wheat, and rice;

fatty acids such as stearic acid; inorganic salts such as sodium

metasilicate, magnesium aluminate, and anhydrous calcium phosphate;

synthetic polymers such as 10polyvinylpyrrolidone and polyallcylene

glycol; fatty acid salts such as calcium stearate and magnesium stearate;

alcohols such as stearyl alcohol and benzyl alcohol; and synthetic

cellulose derivatives such as methylcellulose, carboxymethylcellulose,

ethylcellulose, and hydroxypropylmethylcellulose. In addition to these,

generally used additives such as water, gelatin, talc, vegetable oils, and

gum arabic, and the like, may also be mentioned. 15These solid

preparations such as tablet, capsule,granule, and powder may usually

contain 0.1 to 100% by weight, preferably 5 to 100% by weight, of the

active ingredient. Liquid preparations can be prepared in the form

of suspension, syrup, injectable preparation, or the like, using appropriate

additives which are generally used for liquid preparations, such as water,

alcohols, plant-derived oils e.g., soybean oil, peanut oil, sesame oil, and

the like.,
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20In particular, examples of appropriate solvent or diluent useful in the
case of parenterally administering via intramuscular injection, intravenous
wineetiopi« subcutaneous injection, include distilled water fopdnigetigy?;ers224
agueous solution of lidocaine hydrochloride (for intramuscular injection),
physiological brine, aqueous glucose solution, ethanol, fluid for
intravenous injection (e.g., aqueous solution of citric acid, sodium citrate,
Tab@gd the like), electrolyte solution (e.g., fluid for infusion on for
EX 1 mixed solutions thereof.
ConlRES8 gah%ggggl m@@g&@ﬁqmway be in g form of powder or compound
o With-siaitahigdilitives WhICh |s to be dissplved at the time of use, in
adgiton-te-the-form-tl t850lved. Such injectable liquid can
f e active ingredient The liquid for

8 =syrup or the like, can contain 0.5
L ; Hnt. For the treatment

20 aecording-te-thahvention+ ourse of medication may be

128 variee- i ion form of the compound

27 - mpound represented by Formula
28 : 2 the compound represented by
i? Formbta-{dte tI bsed-the-kind; tgtration form, and formulation of
37 other-antitmeor #r=-combination; and cancerous cells

tient. The most suited treatment
ainst cell . .
undec{s%lg)red rml r{eratm%% n can be getermined by those having
é{d ggrln eartont asis of a gommonly used therapy course
[or (‘nnqdprnn the present specification. WO
1! 1910PEVIB 20 —d  The preferred amount of the
I52(‘0mnmmd accdading 1o the invention to e administered in practice can

153he appropriately’héreased or decreasedlin accordance with the kind of
the compgua@te herused, she: kindopihtiedcamp asiitnsixads therong inhibitory
efted 5 Hﬁn&m BJO%FQ?H?%%'Q&SHQ?QR?@fégtmlpup&uirﬁ%?%imp%q Jigs
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the caRIARTIS ALIB Y BTEE Fébl?ﬂﬁw‘ﬁ‘a%ﬁ‘a&@ﬁﬁ?ééﬁﬂﬁml‘ﬁ%“fmﬁ?ﬁ@‘%@aﬂéweih :
proli&aiglitimdpthe idose drefplientg mazhvamedepending on the mode of
admlnlstratlon and symptoms, but the administration can be conducted

i jor_divided into 2 to 5 portions. The course of the
i pﬁgpresented by the Formula (I) and other antitumor agents to
10e uséd in combination is not particularly limited, but can be
appropn@ﬂaly determined in accordance with the public literature as
necessary dy.thiese: bemingne edinpns kit drithe et hxamplessHeseiaaiierLk 1

S i f it is
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as used as the silica ge for column. Ina preparatlve

panepé«‘vépféi&%% ﬁ}&ﬁ%aceutﬁcai €Ompost

pharmaceutically acceptable carriers or diluents. Here, the term "pharmaceutically acceptable carriers or

ion or the antfumor agent may contain

diluents" refers 1o excipients [e.g., fats, bees wax, semi-solid or liquid polyol, natural or hydrogenated oil,

efc.]; water (e.g., distilled water, especially distilled water for injection, etc.), physiolegical brine, alcohol
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20chromatography, CombiPrep Pro C18 (YMC) was used for a column,
and 0.1% trifluoroacetic acid aqueous solution and 0.1% trifluoroacetic

wacithaeeionitrile solution were used for a mobile phase. For theMProer/075224
spectra, JIMS-SX102A (JEOL, Co. Ltd.), or QUATTRO II (Micromass) was

used, or for the LC-MS, ZMD (Micromass) was used, for the
measurement. For the NMR spectra, dimethylsulfoxide was used as the

(e.2 THREDG) %@anr%a@c;hgqﬁm Lé&%%ﬁiﬁ'&l&g A deueratel o, or the like: additves
e Ci%n%eth Salf‘lrltfo Iagttee SOIU?Jleer {}grsgg'rrltne\;e !}snane Wa used au sti%grlr(} erénrsaant
le-2 K TR NeR of measuring 1 a e%% PRt Efgr’oﬁ‘mrm S1Gtien.

prespivefitifethagioti sd b dlagtiie ?ﬁ?éfrﬁ%lf%%‘&ﬁﬁ SbF iRt ecks RN %F@éé‘dﬁ%
buffimig deuteratedmethanobsotutibog for additrersasgpettronsditnr sdjgkigsosmotic
presV@r ebiMA Q044 QL MidizuMarian, e ame.Inova 400 (400 MHz; Varian, Inc.),

or JNM- All'ée corggygt(l)nM acc%’rd] gg%zh%:%v&r%?l WAk gegufs% EQ?{ ﬁl}%ﬂ%‘gmﬁ% ester.

All 8 values were expressed 30The meamngﬁs of the abbr viations

ey T £ oS O VL BT S S 6 BEIBIRE B TIGEH® chemealy
modgfepdotdteh Fyeplgssar @wﬁwﬂﬁbaewy@ﬁ&ﬁ@t@@ﬁ@@@ﬁl@%ﬁ%ﬁ&iﬁﬁfms :
backQliBieig MO0 0BIOR10E CRETIRE 06407 52 2dd prddtultip et=bonBroatibreding o
the @J%@rﬁ MQB&;Q&‘&* ingeansiant SH7 WRetta MRy 8- Revieraiedwih a phosphate
groul%or th}l{(?ﬁ%{?é%@%@é%ﬂ%%&% [Bﬁeulg%g‘r%egdaﬂccp E!%EQL% e pm(‘?’ %'8 HP a%c%ga%g thh the
method commonly known or used by 1those having ordinary skill in the art.

Furthermore, for tumors suitable for expecting a therapeutic effect of the compound
according to the invention, for example, human selid tumors and the like may be mentioned. Examples
of the human sclid tumors include cerebral cancer, head and neck cancer, esophageal cances, thyroid
cancer, small cell cancer, non-small cell cancer, breast cancer, gastric cancer, gall bladder/bile duct cancer,
hepatic cancer, pancreatic cancer, colon cancer, rectal cancer, ovarian cancer, chorioepithelioma, uterine
cancer, cervical cancer, renal pelvic/ureteral cancér, urinary bladder cancer, prostate cancer, penile cancer,
testicular cancer, embryonal cancer, Wilms’ tumor, skin cancer, malignant melanoma, neurcblastoma,
ostegsarcoma, Ewing’s sarcoma, soft tissue sarcoma, and the like. _

Next, the "pharmaceutically acceptable salt or ester thereof” described above will be
explained.

When the compound according to the invention is used as an antitumor agent or the like,
the compound can be used in the form of a pharmaceutically acceptable salt thereof, Typical examples of
the pharmaceutically acceptable salt include inorganic acid salis such as salts with alkali metals, e.g.,
sodium, potassium, and the like, hydrochloride, sulfate, nitrate, phosphate, carbonate, hydrogen carbonate,
and hyperchlorate; organic acid salts such as acetate, propionate, lactate, maleate, fumnarate, tartrate,
malate, citrate, and ascorbate; sulfonates such as methanesulfonate, isethionate, benzenesulfonate, and
toluenesulfonate; acidic amino acid salts such as aspartate and glutamate; and the like. A preferred salt of
the compound according to the invention is a hydrochloride salt, and the like.

Preparation of the pharmaceutically acceptable salts of the compound according to the
invention can be carried out by appropria.tely combining methods that are conventionally used in the field
of organic synthetic chemistry. Specifically, a method of neutrally titrating a solution of the compound
according to the invention in a free form using an alkaline solution or an acidic solution, or the like, may
be mentioned.

Examples of the esier of the compound according to the invention include methyl ester,
ethyl ester, and the like. These esters can be prepared by esterifying a free carboxyl group according to
standard methods.

<37 -
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10Hereinbelow, structural formulae of compounds of Examples Ito 38 will

be shown in Tables 4 to 8. In the tables, compounds marked with near by
wanasysetric carbon atom to which R3, 124, and OH are bppggézea7/073224

indicate that one of their asymmetric carbon atoms is in an R-form and the

other one is in an S-form. However, Examples 13 to 16 are shown as

follows. In Table 5, compounds 15 marked with ** near by an asymmetric

carbon atpp e éﬁ&hﬁﬂrﬁ%&;ﬁ&n@&g&%@ﬁﬁ%ﬁ%@%ﬁ% l@&%ﬁg&%&%gg@dmg 1o the

mve%sl?gr%qa?&}%gg%aﬁ'ona%tgr t\,ragosug%e Iss g mg te&hgg aér;( R fIgr(r)‘rr]en?prt,apzura’ftxorns.

compounds marked with == iCate that theit
sutchegsy ANt CHRCCR RS BT ArandHisuid At Eprerd WWW’FP—‘F@FH“&P%‘W as
solulsfickmsdspintiey araih ke ifferéatisoiorers from the compounds marked

with **. g ableshd Q%Mb@ pRRb&edd 2t S (bR e form of tablet,
capsule, granule, or powder according to standard methods, but can be also prepared using appropriate
additives. Examples of the additives include sugars such as lactose and glucose; starches such as those
from corn, wheat, and rice; fatty acids such as stearic acid; inorganic salts such as sodium metasilicate,
magnesium alurminate, and anhydrous calcium phosphate; synthetic polymers such as
polyvinylpyrrolidene and polyalkylene glycol; faity acid salts such as calcium stearate and magpesium
stearate; alcohols such as stearyl alcohol and benzyl alcohol; and synthetic cellulose derivatives such as
methylcellulose, carboxymethyiceltulose, ethylceliulose, and hydroxypropylmethyleellulose. In addition
to these, generally used additives such as water, gelatin, talc, vegetable oils, and gum arabic, and the like,
may also be mentioned. ’

These solid preparations such as tablet, capsule, granule, and powder may usuaily contain
0.1 to 100% by weight, preferably 5 to 100% by weight, of the active ingredient.

Liquid preparations can be prepared in the form of suspension, syrup, injectable
preparation, or the like, using appropriate additives which are generally used for liquid preparations, such
as water, alcohols, plant-derived oils e.g., soybean oil, peanut.oil, sesame oil, and the like.

In particular, examples of appropriate solvent or diluent useful in the case of parenterally
administering via intramuscular injection, intravenous injection, or subcutanecus injection, include
distilled water for injection, aqueous solution of lidocaine hydrochloride (for intramuscular injection),
physioclogical brine, aqueous glucose solution, ethanol, fluid for intravenous injection (e.g., aqueous
solution of citric acid, sodium citrate, and the like), electrolyte solution (e.g., fluid for infusion or-for
intravenous injection), and the like, and mixed solutions thereof.

These injectable preparations may be in a form of powder or compound with suitable
additives which is to be dissolved at the time of use, in addition to the form that preliminarily dissolved.
Such injectable liquid can usually contain 0.1 to 10% by weight of the active ingredient.

The liquid for oral administration, such as suspension, syrup or the like, can contain 0.5
to 10% by weight of the active ingredient.

For the treatment according to the invention, the preferred course of medication may be
varied in accordance with the administration form of the compound represented by Formula (1), the kind
of compound represented by Formula (I) to be used, the formulation comprising the compound
represented by Formula (1) to be used; the kind, administration form, and formulation of other antitumor
agent(s) to be used in combination; and cancerous cells to be treated and the conditions of the patient.
The most suited treatment under a predetermined condition can be determined by those having ordinary
skill in the art on the basis of a commonly used therapy course and/or considering the present

specification.
-38 .
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The preferred amount of the compound according to the invention to be administered in
practice can be appropriately increased or decreasad in accordance with the kind of the compound to be
used, the kind of the composition mixed, the frequency of administration, the specific site to be treated,
and conditions of the patient. For example, the daily dose for an adult is, in the case of oral
administration, 10 to 5006 mg, and in the case of parenteral administration, preferably intravenous
injection, 10 to 160 mg, per day. In addition, the dose frequency may vary depending on the mode of
administration and symptoms, but the administration can be conducted once, or divided into 2t0 5
portions.

The course of the compound represented by the Formula (I} and other antitumor agents to
be used in combination is not particularly Hmited, but can be appropriately determined in accordance with

the public literature as necessary by those having ordinary skill in the art.

Examples

Hereinafier, the present invention will be described in more detail with reference to
Examples, but the invention is not intended to be limited by the Examples by any means. In Examples,
thin layer chromatography was performed using Silica gel goF 5 (Merck & Co., Inc.) or NH (Fuji Silysia
Chemical, Ltd.) for the plate, and a UV detector for the detection. Wakogel ™C-300 or C-200 (Wako
Pure Chemical Industries, Lid.), NH (Fuji Silysia Chemical, L.td.), Biotage Si or Biotage NH (Biotage), or
Purif-Pack (MORITEX) was used as the silica gel for column. In a preparative reversed phase liquid
chromatography, CombiPrep Pro C18 (YMC) was used for a column, and 0.1% irifluoroacetic acid
aqueous solution and 0.1% triflucroacetic acid acetonitrile solution were used for a mobile phase. For the
MS spectra, IMS-SX102A (JEOL, Co. Ltd.), or QUATTRO Il (Micromass) was used, or for the LC-MS,
ZMD (Micromass) was used, for the measurement. For the NMR spectra, dimethylsulfoxide was used as
the internal standard in the case of measuring in a dewterated dimethylsulfoxide solution,
tetramethylsilane was used as the internal standard in the case of measuring in a deuterated chloroform
solution, and methanol was used as the internal standard in the case of measuring in a deuterated
methanol solution. In addition, a spectrometer such as Mercury 400 (400 MHz; Varian, Inc.), Inova 400
(400 MHz; Varian, Inc.), or INM-AL400 (400 MHz; JEOL, Co. Ltd.) was used for the measurement. All
§ values were expressed in ppin.

The meanings of the abbreviations used in Examples are given below.

s: Singlet

d: Doublet

dd: Double doublet .

t: Triplet

dt: Double triplet

q: Quartet

dq: Double quartet

quint: Quintet
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m: Multiplet

br: Broad

brs: Broad singlet

J: Coupling constant

Hz: Hertz

DMSO-dg: Deuterated dimethylsulfoxide

CDCl;: Deuterated chloroform

COD: Deuterated methanol

RT: Retention time

Hereinbelow, structural formulae of compounds of Exarples 1 to 38 will be
shown in Tables 4 to 8. In the tables, compounds marked with * near by an asymmetric carbon
atom to which R;, Rs, and OH are bonded, indicate that one of their asymmetric carbon atoms is
in an R-form and the other one is in an S-form.

However, Exarmnples 13 to 16 are shown as follows. In Table 5, compounds
marked with ** near by an asymmetric carbon atom to which R3, Ry, and OH are bonded,
indicate that the asymmetric carbon atoms are the same isomers of either an R-form or an S-form. -
Meanwhile, compounds marked with *** indicate that their asymmetric carbon atoms are the
same isomers of either an R-form or an S-form, but they are the different isomers from the

compounds marked with **,
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OH OH WO 2008/081910PCT/JP2007/075224 Table 8 EXAMPLE |
WO 2008/081910PCT/ P2007/075224 Synthesis of 2-[((IS)-1-
wBstdigaetnylam ino)-I-hydroxyethyl]pheny 1 }ethyDaminol-4cr/ypz607/075224
(8-methylimidazo[1,2-a]pyridin-3-yOpyrimidine-5-carbonitrile [1]
(hereinafter, referred to as the compound [1]) (1) 2gof
S)-1-(4-bromophenyflethylamine was dissolved in 20 mL of chloroform,
tab@Rd 54.18 mL of triethylamine was added. Thereto, 2.62 g of di-tert-butyl

dicarbonate was gdded under an ice- cold conditign, and the mixture was
stirred for 30 mingtes at room temperature. The rgaction solution was
st of éthyl acetate and washed witly water and saturated
er,.20d the resulting organic layer was dried over
gneS|um sulfate. The insolubles wete filtered, the filtrate
' urgter reduced pressure, and the resulting residue was
[QamQ unt of chloroform and golidified with hexane, to
@; -(4- bromophenypethyflcarbamate [1-1]
(herelnafter referred to as thg compound [1-1]) ag a white solid.
(2) A mixture of 600 mg of thé¢ompound [1-1], 7§ mg of
dicHorobls(t|phen)Iphosphine)pa|:ladium (1), 743}pL of
EWHAQL ﬁ/l(l-et ) yDtin, and fof 1,4- dioxang, was stirred overnight
at 1p0C. Aftr stan Jllng to cool the, i e filtered and the
15fi %%f Concentr underreduced-pressufe. The resulting residue
was Blfified] { siliga gel coltpt ™~ Hs
oMy
OH CHy
2 CH,CH; [CN CH,
. CHg
s K
Y\ﬁ Chy
OH
3 CH,CH; [CN ECHB
R
\é,/\E cH,
OH
4 CHF, |[CN joHa
R
\E/\E cHy
OH '
5 CH, CN /
]
N
OH
6 CH; CN
CHgz
7 CH,CH, |CN _CHy
e
‘ OH
8 CH,CH; |CN W/CHQ
OH
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chromatography (eluent: hexane/ethyl acetate = 8/2) to obtain 367 mg of
tert-butyl[(1S)-1-(4- acetylphenyl)ethyl)carbamate [1-2] (hereinafter,
wieiersadto@s the compound [1-2]) as a colorless solid.
mg of benzyl tributyl ammonium bromide was dissolved in a mixed solvent
of 3 mL of chloroform and 2 mL of methanol, and then 141 pL of bromine
was added. Thereto, a solution 20 prepared by dissolving 363 mg of the
Tape@mpound [1-2] in a mixed solvent of 4 mL of chloroform and 0.8 mL of

40C. After standi
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Df a mierHsoIvent of chlorof

he mixture was
to the reaction
brm and methanol

VA=V V- 43
(MTATIy 1atlv.

1N T M 1 1 1 -
rLy.Tre urgarie iaycr was wdastieu wWitll

ater, and dried

over anhydrous magnesium sulfate. Thereafter, the insolubles were
filtered, 15and the filtrate was concengsated under reduced pressure. The
resulting residue was dissolved in a small amount of chloroform and
solidified with hexane to obtain 4.02 g of
4-(8-methylimidazo[1,2-a]pyridin-3-
y1)-2-(methylthio)pyrimidine-5-carbonitrile [1-6] (hereinafter, referred to as

the compound [1-6]) as a light brown solid.

(7)

20.1 mg of the

compound [1-6] was dissolved in 1.5 mL of chloroform and then 24.7
20ma of m-chlaronearbenzoiec acid wace added tharetn 1inder an ice-cold



stirred for 30 minutes at OC. To the reaction solution was added a
saturated aqueous solution of sodium hydrogen carbonate was added,
wandethes salution was extracted with chloroform. The resulting-oiganiafayes:4
was washed with saturated brine, and then dried over anhydrous sodium
sulfate. The insolubles were filtered and the filtrate was concentrated
under reduced pressure to obtain the oxidized form of the 25compound
was dissolved in 1.5 mL of
oroform, and L; ] Was added thereto. The
mixture was stirre:Jor 1 hour at room temperature. Tte reaction solution

was concentr under reduced pressure, and the regulting residue was
dissolved in Harfol, which was passed through a weak anion exchange
resin (Bo Regylar type PSA, GL Sciences Inc.)jto remove the
trifluoroaceti¢ acld, & ]
pressure. 30THe rﬁsﬁl s
tetrahydrofuran; and to tfie Tgstitant solution was addéd a solution
prepared by mixing 9.9 p.L &f triethylamine and the previously obtained
oxidized form in{1 mL ¢f chloroform, &nd the solution\%as stirred for 3

Exafi@urgRat room tefmperdture. To the Gion solution whs added a
satutated aquedus solption of sodiumhydrogen carbgnate, and the
solufion,was exgmted with chloroform.~I'he resulting ¢rganic layer was
washed with safurated| brine, and thén drted over anhydrous 35sodium
sulfi'ie. The ins¢lubles were filtereg; T tfiltrate was cgncentrated under
reduced pressufe, and then purifieshby pfeparative thip-layer
chropetographydtevealoping solvent; chloroform/mettjanol = 20/1), to
obtaln 14.5 mg éf the title compouqd‘g[l] a yellow sdlid. The spectral
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20(2) 25.3 g of AD-mix-alpha (available from Aldrich Corporation) was
added to a mixed solvent of 110 mL of tert-butanol and 110 mL of water to
wprapaeisuspension. Thereto, 4.34 g of the compound [2-1}suagrasicieds 224

under an ice-cold condition, and the mixture was stirred for 24 hours at the

same temperature. 25 g of sodium sulfite was added to the reaction

solution, which was stirred for 30 minutes at OC, and then extracted with
taniehloroform. The resulting organic layer was dried over 25anhydrous
sodium Sulfate. ] he nsolubles were filtered, the filtrate}was concentrated
under reduced pressure, and the resulting residue was purified by silica

gel column matography (eluent: chloroform/methanol = 100/0 -
90/10), to obtein™4.32 g of tert-butyl(( 1 S)-1-(4-[(1S)-1,2¢

dihydrox lphenyl)ethyl)carbamate [2-2] (hereinafter, referred to as
the compo a white solid. 30(3) 4.32 g of the compound [2-2]

was dissolved |n55 f pyridine, and 3.66 g of p- tol
chloride was added theret under an ice-cold condition.
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ked solvent of 50
bromosuccinimide
e was stirred for 1

yas added 2.7 g of

3-ethylpyridine-2- -amine (synthesized according to the method disclosed in
International Publication W02006/025567, page 142), and the solution
was stirred overnight at room temperaiure. To the reaction solution was
added a saturated aqueous solution of sodium hydrogen carbonate, the
solution was extracted with chloroform, and the resulting organic layer
was dried over anhydrous sodium sulfate: The insolubles were filtered,
and the filtrate was concentrated 25under reduced pressure. Diethylether
was added to the resulting residue, and the resultant solution was stirred

for 3 hours. Thus produced solid was taken by filtration and dried under
radiired nraccerire to ohtain 4 AR a nf



minutes at OC. To the reaction solution was added a saturated aqueous
solution of sodium hydrogen carbonate, and the solution was extracted
wywithoghlaraform. The obtained organic layer was washed with Saturaiedh 75214

brine, and then dried over anhydrous sodium sulfate. The insolubles were

filtered and the filtrate was concentrated under reduced pressure, to

obtain an oxidized form of the compound [2-6]. In a 35 separate flask, the
Tabe@Mpound [2-5] was dissolved in 20 mL of chloroform, and 10 mL of
TrifiuGroacetc acid was added thereto Under an ice-cold conditioh. The
reaction solution was stirred for | hour at room temperature. Thejreaction
solution was co trated under reduced pressure, the resulting residue
was dissolved f of tetrahydrofuran, and a solution prepared by
mixing 25 mL of triethylamine and the - 49 - WO

2008/081916 P2071075224 previously obtained oxidizediform in
20 mL of chlor Was.adeed thereto, and the mixture was stifred for |
hour at room temperature thR“gaeaction solution was added ajsaturated

aqueous solution of sodium hydrogen carbonate, and the solutic?:\ was
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9/1). 'er was washed fvith water and thep washed
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30Corporation) according to the methods of Example 2-(2) to (5).

(2) 1.17 g of hydrochloride salt of the compound [3] was obtained as a
wpaleyediew; foamy product from 1.5 g of the compound [2-6] and; fehfa Gi6%224

the compound [3-1] according to the method of Example 2-(7). The

spectral data of the compound [3] are presented below. 35(DMSO-d6)

5:9.98 (d, J = 6.8Hz, 11-1x1/2), 9.04 (d, J = 8.3Hz, 1H), 9.01 (d, J = 8.3Hz,

11-1x '/2)5%&3515%&2{&% Jﬂ{z} §<&§n@%,ﬂalﬂﬂx2&§~f?hy&~&@&§ ﬂ&é&,ﬁl{/}%)hﬁ)&m] 4-
oAU 8 i M e e o LAl TS

wmawnﬁml/z) 5.17-5.10 (m, 1Hx1/2), 4.89 - 4.85 (m, 1H), 3.05 - 2.95 (m, -
50- WO 2008/08 $970REGHIRI0OFATE 22418144 Hsebl) 2.9 mIRoghlprpform, and

4. 1811‘?!2(3{/ &eiflyRaride 49 (iedHindredd 2 L B0, Bhlbul 28 {8bcQix A hilied Dl an ice-

cold co 1 %)x é&?ﬁ% §turgl\duag‘gt?wé %%ﬁ%%@s%t%&yﬁQ%&r%m The reaction solution
-1-0- 1Ré2 (tert- but

was ﬁw&%?ﬁwbﬁ AR %%?%%W(M&%?fo%de%ﬁmﬁ?ﬁ% 5,y that order, and the
resulting Rsg#{tiragey oy AFATdeE- Bhrdro Aftenes (47 m&ﬁﬂms?g@w%fg@md the
filtrdleveormnpontrak:fAlhdd) rédibed)pofssure, and the resuliing residue was dissolved in a small

moﬂn(%rf&ﬂmyM%a%MQﬂai mﬁﬂ{aﬁ@(k}s%{mﬁi@gw eyimidine: 72
bmm @htr I af%liig:kﬁrﬁ ax% E%{ gf%lr- %&9@% '&Q &Qﬁwqﬁﬂmohd

as a rown soli 2-arnino-3-formylpyridine

and 10 g A R’?ﬁ“ﬁeé’ﬁ?8§mﬁ’yi‘}efﬁfﬁ?8‘fﬂgﬁh th-5- B fimidinecarbonitrile
dmhﬁ%@@?@fﬂ@%%@ﬂﬁ@ﬁﬁ@ﬁﬁ@kﬁ&ﬁl@ ]._Ll(gg ributyl(l etho§zyzgy§tgnf #Re3 mL of 1,4
dioaminpauntdeloddnigis gUSpENdetkint2tithmb @bt oiofdicthers RiBridlaafthe

aierPAS(2s Metbaxyet Iﬂ)ﬁi@%ﬁ‘u@éﬁ-‘ﬁgﬁy@ | u@féd@:,thﬁfg ?egﬁlﬁg Jherel@dingaliRf gel column

' chroﬁ?tto%gl &qgltlogéxaagge’i el ;}c%mlxn'gﬁ a%ta%{ ﬂ}‘%eﬁab Ofﬁgjge(rz?‘ture

m nutes, the reaction |xture wh I as tUI’ nto a clear

acety RSOGO e e RPe 7S ARG BS SR YACH 3BTy s solic
saturated(aftfdousos btutid ribiigbamanhyeboryeidecarbdipatecdiag adudgolvent of 3

mL thewrtefolhenaryanictayeeandiheague pnsiayenmwerassepar athekeangstingion

prep@xghlgy Hﬁs@yﬁ W%%f@mcﬁ M?(ﬁq shlve @&19@:@ Igfqrgf@ BLABR form and 0.8

ngltj ht?a?x%’ \(vmlxdr?‘.ig r % re mgtﬁ?suggas?trr\évaa i%r mmutes a églé fier standing to
rev ous organic ayer W was fd”wash water and dried over

Co"la‘f‘iﬁ?fdf’éﬂ%d AgHeeratrin R S reicalue e filtiafganic laver
was wasbedoritentrated indendalliud etepraiysiores sdupthelfasulirgnebivleevimdiitersd,
the it eddamslicage selusinceh ppmaiagnapiyralisan rechlorefopminilyl silica gel
colu%%%@g@nﬁo&%gf {eﬁgg Q*)exm?eﬁw\é@él&g\@@ ’.%' %U'L%%thmﬁg‘o@' 't%ﬁgﬂﬁﬁ?ﬁ ('{Sﬁi -[4-

(hromoFﬁ:tﬁ%metWe e (% lo nglrl%‘}% 126}% Qrgl)r(]la er, 7& esrréa t%eag i Q%E}%Ego'{z%cp ﬁ -3]) as a colorless

oily H@S“EﬂlfluoromethyDlmldazo[l 2-alpyridin-3-y 1]-2-(methylthio)py
rimidine-34PBoagadtitredenidqu] (héteimafeevefartedind afsﬁhéd@oﬁp&aw@mfde

and }4521) astismbghtRiewn eRlidirahydrofuran solution) was added thereto. The mixture was
stirred overnight at room temperature, and then to the reaction solution was added a saturated aqueous
solution of sodium hydrogen carbonate, and the solution was extracted with ethyl acetate. The organic
layer was washed with saturated brine and dried over anhydrous sodium sulfate. The insolubles were
filtered, the filtrate was concentrated under reduced pressure, and the rcsulting'residue was purified by
preparative thin-layer chromatography, to obtain 26.3 mg of tert-buty[{{15)-1-[4-(NN-
dimethylglycylphenyllethyl}carbamate [1-4] (hereinafier, referred to as the compound {1-4]) as a
colorless oily product.

(5) 26.3 mg of the compound [1-4] was dissolved in 1.5 mL of methanol, 16.2 mg of
sodiura boronhydride was added thereto, and the mixture was stirred for 30 minutes at room temperature.
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(3) 12 mg of the title compound [4] was obtained as a white foamy product
from 20 mg of the compound [4-2] and 21 mg of the compound [3-1]

waCREdne #o the method of Example 1-(7). The spectral datagefithro7/075224
compound [4] are presented below. 'H-NMR (DMSO-d6) 5: 10.20 (d, J =

7.3Hz, 1Hx1/2), 9.09 (d, J= 7.3Hz, | Hx1/2), 9.05 30(d, .1= 7.3Hz, 1Hx1/2),
8.96 (d, J = 7.3Hz, | Hx1/2), 8.78 (s, | Hx1/2), 8.77 (s, 1Hx 1/2), 8.74 (s, |

To tﬂ@%@t}m} Sgﬁt}g?l v!r'é.!;xa}i/c%)i' sﬁ@r;lgd ueth§ %ﬁt%ﬁ'éﬂé@gzu& %?dﬁ e‘;n caZbgﬂé and the
ol 7151 (b, J = 24, 6 an!(j 1 T)glfo %1 o érqiz’ :o Z organic
s %w&%ﬁ A 7oy Pepdsalypiy of cplaiory oy %W{ £n> e org
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me en
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ot
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C(%n tra%ed un er. eﬁdld % pressure bThe4r ultﬁ es@ju;e g 3
LR e e P
yi)-2- @y%*@wﬁiﬁglacwﬁplle [1 6] hereinafter, referred to as the compound {1-6]yas a

lighttextwhubiif(JS)-1-(44hydroxy(pyridin-2-yOmethyl]phenyllethypearbamate .
. [5-1] (herginaftengrefer eshivas thes compeiintdn ]} ag adighi-beow moien 24.7
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The fpaptipn sEIPIDYASCOEARHE Jdegueed PEsyyee/2nd 2&’58’5@3%?819125 vgzsggsgglved n
meth3idk WRkh wdpiehed trqudii-Hzy S xdi®) ptchidng el redio (BBH E/:B Rbogli) typas8A, GL
Smmﬂ:@&ﬁ%"ﬁ&éﬂ:ﬁw Bﬁﬁo@oﬂﬂéﬁ@ﬁﬁﬂf Balldil ) whs distilled off under reduced pressure,
The rf{éxl(mg do XX{ &J§§gll%q1¥n|8|§) %lidépféfahydroﬁiran, and to the resultant sclution was added

a solution prepared by mixing 9.9 uL. of triethyiamine and the previously obtained oxidized form in 1 mL
of chloroform, and the solution was stirred for 3 hours at room temperature. To the reaction solution was
added a saturated aqueous solution of sodium hydrogen carbonate, and the solution was extracted with
chloroform. The resuiting organic layer was washed with saturated brine, and then dried over anhydrous
sodium suffate. The insolubles were filtered, the filtrate was concentrated under reduced pressure, and
then purified by preparative thin-layer chromatography (developing solvent: éhlorofoxm/methanoi = 20/ 1},
to obtain 14.5 mg of the title compound [1] as a yellow solid.

The spectral data of the compound [ 1] are presented below.
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yDethyl]phenyl}ethyDamino]-4-(8-methylimidazo[1,2-a]pyridin-3-yOpyrimid
ine-5-carbonitrile [6] (hereinafter, referred to as the compound [6]) (1) 43
wogneddaanay14-{214-((I S)-1-([5-cyano-4-(8-methylimidazo[ 1 @Zea]pyiaeinr3=:4
30yfipyrimidin-2-yllJamino}ethyl)phenyl]-2-hydroxyethyl
}piperidine-I-carboxylate [6-1] (hereinafter, referred to as the compound
(6-1]) was obtained as a pale yellow solid from 300 mg of the compound

[1- 1]h§;§%§§$‘g té"%ﬁcaf Q?Qéﬂiﬁx(‘?@f"@ﬂﬁ%tw }H'@ﬁﬁl@m&fﬁ) 8.56 (s,
e atio

e D S S 136 e SR A Wy 50
(m, BitHEcdMpSiid - |36fréﬁéé/r%1ﬁg‘§o~ the? ﬁ%t%dfé} ExXanpie 6235025 @?L(?nb”ﬂ/s)’
2.64.0f, the-cHROLNGS [6; Tinasidissolyedif.d Mikkd s6REntEH 3 mL of

tetrahydroftiansanc3imL of methanol, then 20 mg of a carbon catalyst of

20% palladium hydroxide was added thereto, and the mixture was stirred

for 2 hours at room temperature under hydrogen atmosphere. The catalyst
EXAMIE Fifered through celite, and the filtrate was concentrated under

reduced fSoetimarecf 250 LSO 2068082 D1 EPEHIR2007/075224
nyarBigihylgtherwas pdeed) tothatsesulting resigyediand thyspirbcutedtsotidie [2]
herERIRNEIEY SR, mym 6 mg of 2:( (1) 1-{4-(1-hy droxy-2-pi per

d n-4-y | ?9 )rghené/ Qf?hm dorhp g?ﬁ 93}! g o%s i vi yimﬁuomborate,
ajpyridin yrimidin carboni 2] (herel a r referred to as t
s68 esﬁfmms%yh@wwwmw feﬂe%aﬁm&am%sﬁlaﬁaamm

soluigpt, w@mwmw@mmmﬁmewwmm 561 sbfipismnding to ceol,
wate€QRtaRinD e gatizine chdar dednadma-el sediuhyicyanatrinydeiiong teganic

layeV¥AS @gﬂgéwﬁpgaﬁnﬁamm&wa%§uv§ q,@ym@a&ﬁwg@metem@ GRS Tk
g?i:tlon mixture was.adde er and chlo %fo B?"ﬂ? thg or an iC.

f’ db
e R e e R e B S8 e

S‘i‘c%ﬁﬁhcﬂ}é@ﬁébr%ﬁf?ﬁ@éi’&&t@tﬁ aﬁﬁéﬁ?}é}wﬁ%ﬂ dP%’Bd’.ﬂﬁ?)h @'éﬁg mg of tert-
buty i ondteimnphsatiréiddabrmetéi 2 dttoredearftiand idricidoovdhamimpdrodB-11) as a
whits@digim sulfate. The insolubles were 10filtered, and the filtrate was

co ncentrz&?gﬁqwéi&r Aﬁ%%%@p%mﬂgﬁe @%W@%%ﬁaﬂ%@%ﬁ%&@ o a mixed

JESHIDgIeS e, and ihe fecng colee een by g, t obvpin
salvept ol | 00 i oL iU a(‘)}un as 2 gray i "ﬁe spectra 5ata )
p

Gom%ﬁﬁidédﬁa%f@ﬁé };‘ﬂ@ééﬁfé‘ﬁcﬁg 6wd1tlon and the mixyge Nfﬁﬁﬁtn{@ﬁf@q §‘j oy the
same(tberatu@H2z3 4 bHeddBip 8102 vBiGdien [dithe 1dxtibiSIoI8IHS, (SHidibivkbxdyB), for 30
mimBdd 8¢ | b b (MoBidmb B3 rebuRB Bz dntdtdy/er)whs ABed 5vO
anhyQJAué H&&Mé? s At e f M Zs'doar§ f%ec? O r{u bt %&%&%@&*&}ﬁ@r EANEY

10- 1.40 mass: 4

1-1
pressE& Wﬁg@u}t:& &E%d%g"if I’ﬁﬁ% égg ,be silica gl_l oﬁlmn thma’rograp?y (eluent:
chlowgfegnémeiimatiaz o), 2281 By rigiek3iy 422 adi Syriv g k(@ 5)-1.2-
dihy dreghyiipiperidin ety Ontett phelyietmi@arincipyrimidinerpeadiddiries white

solidl 7] (hereinafter, referred to as the compound [7]) and [8] (hereinafter,

referred t£ E 09%@9 rH;Q)(Er@ 92) é%%&&%&?@ﬂﬂ“ﬂ%&%}%get% 3.66 g of p-

oun are diastereomers. To.a mixture of

lease see Tab )E%e
ooy YR LD B ARG R AR S0 petpn miore s s

overnight at O°C water was added thereto, and then the mixture was extracted with ethyl acetate, and the
resulting organic layer was dried over anhydrous sodium sulfate. The insolubles were filiered, the filtrate
was concentrated under reduced pressure, and then the obtained residue was purified by silica gel column
chromatography {eluent: hexane/ethyl acetate = 50/506 - 0/100), to obtain 6.52 g of (28)-2-(4-{(18)-1-

{(tert-butoxycarbonyl)aminojethyl} phenyl)-2-hydroxyethyl 4-methylbenzenesuifonate [2-3] (hereinafier,

referred to as the compound {2-31) as a colorless amorphous.
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25tetrahydrofuran, a catalyst amount of iodine was added, and the mixture
was stirred for about 10 minutes until the brown color from iodine
wdisappsass) Thereto, 20 mL of a tetrahydrofuran solution contairmiges 72 tk224
of 4-chloro-1-methylpiperidine was added, and heated for 2.5 hours under
reflux. Thus produced white suspension was cooled to 0C, and 10 mL of a
tetrahydrofuran solution containing 2 g of the compound [39] was added

theretc: (Ses 6%%5&%6I&%EO&A&@Jgﬁ‘b&ed@m@&q@mrﬁmmﬂf&fgﬁammm
a room.1e ratu a aqueo u
prepare:g % é;s olvi k2 2 o1 sodiuml n& % e xhg §£ rﬁ%f ttewater W %E %ace ;

nium C oride ' was ad theret extracte

tetr&!rﬁ@%f@m@a e st %%W@ﬁ%u?ﬁ‘%%é%ﬁ%&%ﬁé%ﬁ ﬁ‘é%’ﬁ*ght al
roorihatprders. avdkdrischdied trariy drduls: magneshsrrstifate i hdihswlablcge

obtaWEd B filiared thadillsate was sansentialeddndarretused-QIeSSile, saifde. The

msaﬁn'ﬁe%%%tHQJ%W&’%&‘X@W&H&%&Q&%‘ﬂﬁ@e&%ﬁ&%ﬁ%ﬁ@%@ﬁ@%&ﬁ&hﬁé residue
(eluent: chloroform/met anol = 8/0 90/]58% obtain %e geq]yl acetate = 100/0

was Pélrrf gﬁ&)ﬁ.c(x ga)gei f& umn chromatography (eluent: om orm-

- 1538y arsiy (1iraefigiope REiR-A-yhiet-yiipRenyiRbarylctrdisaieaads [4
(herdiefieinafterdrefarediamsth & edmpowhit fAllL]). (2) 1.2 g of a mixture of

the title cwmg@&%&g@d@ﬂmmﬁ@gm@hm i4d grehthecampawnd

butyg i av%%lsc%e%f r%tso 99&%4&6%%9%%9 9. %J?&@oghgféé@m%ﬁmn was
191OPCT/JP2007/O7 224 (3).700

coni B 6 BV (e 18] W FB4BI Ot TR GUcH
hexapit{ethypaeateestitfion/ Edndriohisiade asFsHols Ebhm - (AT SpHemino)-1-
hyditihaics| jpHaeyniahyiindusthie -5 Qedianietecfof Q0 mntd emgtiounf 5229 Desarwhite
soli€luent: hexane/ethanol/di ethylamine = 85/15/0.1; flow rate: 15 mL/min.

The Obta{i di;fg E&’ ufﬁgnc%ﬂ%‘lﬁotggm%{%g%ﬁom 999118 %%r%’itgﬁ: s%%esxzed

residue a small rm to be solidifie

3°°°64§‘ﬁ1§?181ﬁ%‘r”“1ﬁ%‘?&6’39$8‘6t%ﬁ g2 R B e AP LSS ur 7 &Eﬁl s
dissd 8:@invimited jdeeat aftiftensaifd AP 230 awbS ailied witter b pSandf8 (RT =
bronAudcinitesarddpaléyallpwestlichndiienspectiahtiaia obikdredypobkng at room

temggrmzd e AIRAHRS] )AL Q@%@@o@@%l;@ﬁ%@ﬁﬂiﬂﬂ%ﬁﬂéﬂgﬂBccordmg
to th% d’nef%% 49 sy]gaigldgmgl%tgﬂai]éor;}ag F%'t_)sida o X\%/(g)?s /?%Sg v aZre! 252 lHé%Slbl%tlog was

stirreg azer(fagiy at @Wmﬁqg@% re?cg%n solution was ad d a saturated aqueous so!utlon of

sodium hydrogen carbonate, the solut;on was extracted with chloroform, and the resulting organic layer
was dried over anhydrous sodium sulfate. The insolubles were filtered, and the filtrate was concentrated
under reduced pressure. Diethylether was added to the resulting residue, and the resultant solution was
stirred for 3 hours. Thus produced solid was taken by filiration and dried under reduced pressure to
obtain 4.46 g of 4~(8-ethylimidazof1,2-a]pyridin-3-yi)-2-(methylthic)pyrimidine-5-carbonitrile {2-6]
(hereinafter, referred to as the compound [2-6]) as a pale yellow solid.

(7) 2 g of the compound [2-6] was dissolved in 150 mL of chloroform, and 1.95 g of m-
chioroperbenzoic acid was added thereto under an ice-coid condition. The mixture was stirred for 30
minutes at §°C. To the reaction solution was added a saturated aqueous solution of sodium hydrogen
carbonate, and the solution was extracted with chloroform. The obtained organic layer was washed with
saturated brine, and then dried over anhydrous sodiwm sulfate. The insolubles were fiitered_and the
filtrate was concentrated under reduced pressure, to obiain an oxidized form of the compound [2-6]. Ina
separate flask, the compound [2-5] was dissolved in 20 mL of chloroform, and 10 mL of triflucroacetic
acid was added thereto under an ice-cold condition. The reaction solution was stirred for I hour at room
temperature. The reaction solution was concentrated under reduced pressure, the resulting residue was
dissolved in 20 mL of tetrahydrofuran, and a solution prepared by mixing 25 mL of triethylamine and the
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(M, 2H+ | Hx3/5), 7.26 - 7.21 (m, 214), 7.15 (t, 3 = 7.IHz, IHx2/5), 6.89 (t, J
= 7.1Hz, 111x3/5), 5.24 (quint, J = 7.1Hz, IHx2/5), 5.17 - 5.05 (m, |

whltdddd(5)e 4.20 - 4.13 (m, 11-), 3.02 (q, J = 7.6Hz, 2HX2/5) p2:DGpBoF=5224
7.6Hz, 2Hx3/5), 2.74 - 2.63 (m, 1H+1Hx2/5), 2.50- 2.48 (m, 1Hx3/5), 2.06
(s, 3Hx2/5), 2.02 (s, 3Hx3/5), 1.73 -1.62 (M, 2H+1Hx2/5), 1.52 (d, J =
7.1Hz, 311x2/5), 1.49 (d, Jr- 7.1Hz, 3Hx3/5), 1.32 20(t, J = 7.6Hz,

prev%lﬁgfg@mgreg%ﬁ%é%f ftgﬂng?éﬂ??ékix@l{ Miotootn 1\1&‘4&&5@@} f”éﬂmp a%g ﬂl?)gl\;ll%%m was stirred
mass: +1)+ om

for léhegréél)?am jem%erﬁQJZ I Fz el g S(fjgutjerlr %aﬂ? d f faFl'Ti%l 385 (é)ué Sn of
sodiigy hrﬂmgsnfsrremiwfi/ﬁ)e S@f?‘?rs‘r%ﬁﬁﬁ%de’%a(@%ﬁﬂrzﬂt % gyoggform and
methibhik PRYINE A8/ =Bl 2 2Bl IR) 27138 F:3B{mitlRiviebcliiR); FoBd with
anhy@eu&so&t%k@lf&t@ IxdAddoidnlR (@rediFetbd) e, fiirhelvd} cdnlt&ndhieli TnbeHd&iuced
press’]atexﬂg)chgrgsgh{}!g‘l‘esu?ué'dvgs ;]'LM}%A?E)}' élg '{{HPIEHT)I M&&%&ﬂﬁg@é&nﬁ .08 -

g S OIS e Dot e St ] 5598y s
803 RS2 comp@id [Briey FRyppdss s 2bmik ofzihanciond 15@6@1# g AN,
hydrichBr{tadddséldidz »3Hd¢2 Yhéket fckive= Totbblen8hx dR)ick. Sttndimre was
concénBliZs Hd¥Ahodd 2830 ad 2 rﬁt'gﬁ ook s 3ddeit 1d dhd cfR01AEesdk@3and the

resu] %oﬁﬁ?iof;@ésl@l %ﬁéaté@&é@é‘ W L%’:%s r@@&é@%&x%ge&%%da

4-(8-ethylimidazo|1 n%tl n3y )-. -1- {4-[h ‘%xé
g BTN Srﬁ*z? Ry i i R 2 =
pale g1 Beliéinafter, referred to as the compound [9]) and [10] (hereinafter,
referred tohasfheddmpdinrddtd)higlerdhecomijetnd [9] and the
compoung {iQkatafiasigieomeis. Re3se, ses Fabe s Ws 31z, 1Hx1/2), 9.04 (d,

7?%%02359?%% Vo PARORAEA w00 re () ER DRI COMBAYAL 61

was dissolved in 1 oroform

‘H"L/E)Bgrﬁ SHbFuR ARS8 SRy e -SHada thar e?c?'%é tﬂe‘“z
EHXHﬂ)ﬂ@i@ (wastBtifreti(obernidin HIS0, Nitdt dtadd g 180001 487the iEbctioh- 2.97
(m, JOlut|En wesadday assaluratedrag GEeUS)SDRMEN efcsttiar-hydrogent, I = 7.6Hz,
3H= G 0oRAE; aRd the; aalsionwes sxlrastachyithopnigspform. The obtained

~organic 5 layery @; ashed with water and dried over anhydrous
magnesium sul?at é insolubles were filtered, the filtrate was
concentrated under reduced pressure, and the resulting residue was

EXAptIfRRd by silica gel column chromatography (eluent: chloroform/methanol

= 100/0 - S3fifsiteobiaini38-morebaeaistityenaintha title compounds [9]

o e L

Chenical ndusafsrresﬁ_{lépﬁ) dd eter of 20 mm, length of 250 mm; eluent:
hexane/eﬁﬁa?rﬁﬂﬂfé‘fﬁﬁ‘gr’m@J“éﬁﬂ%zlﬁ%\k}lpﬁf@“ﬂ HL/rnin. The
hydrghyaim8phsollUtitn naseendenirdedrafdercfeddce dspre sonpeyralid- thievas obtained

as a WRRCHIBANARS 4.14 g of the compound [2-1] and 24 g of AD-mix-B (available from Aldrich
Corporation) according to the methods of Example 2-(2) to (5).

{2 1.17 g of hydrochloride salt of the compound [3] was obtained as a pale yellow foamy
product from 1.5 g of the compound [2-6] and 1.56 g of the compound [3-1] according to the method of
Example 2-(7).

The spectral data of the compound [3] are presented below.

'"H-NMR (DMSO-ds) &: 9.98 (4, J=6.8Hz, 1Hx1/2),9.04 (d, }=8.3Hz, 1H), 901 (d,]=
§.3Hz, 1Hx1/2), 8.97 - 8.92 (m, 1H), 8.76 (s, 1Hx1/2), 8.76 (s, 1Hx1/2), 8.71 (s, 1Hx1/2), 749 (4, 1=
6.3Hz, 1Hx1/2), 7.44 - 7.37 (m, 5H), 721 (¢, J = 7.3Hz, 1Hx1/2), 7.08 (1, = 7.3Hz, 1Hx1/2}, 6.11 (brs,
THx1/2), 5.27 - 5.20 (m, 1Hx1/2), 517 - 5.10 (m, 1Hx1/2), 4.89 - 485 (m, 1H}, 3.05 - 2.95 {m,
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15dissolved in a small amount of chloroform to be solidified with
diethylether, thereby obtaining 175 mg of the title compound [9] (RT = 17
wOpuges)as a pale yellow amorphous and 390 mg of the titlepeampaunds224
[10] (RT = 21 minutes) as a gray solid. The spectral data of the compound
[9] and the compound [10] are presented below. Compound [9]
2011-1-NMA (DMSO0-d6) 8:9.98 (d, J = 6.6Hz, | Hx1/2), 8.95 (d, J = 7.1Hz,
3H+3rﬁ%%% &99 8@(&811’&91/% 18- 13cln) ks 1/ 3% 8 42 (5, IR (Boh (), 125 ¢s,
12, 8.61 (s, 1Hx1/2), 7.42 (d, J = 6.8Hz, 1Hx1/2), 7.35 - 7.32 (m,
+1Hx1/2), 7.26 - 7.20 (|n 2H), 7.14 (t, J = 7.IHz, 1Hx1/2), 6.89 (t, =
7.1Hz, IH®2) 4848 tdliint, J = 7.3Hz, 1Hx1/2), 5.06 (quint, J = 7.IHz,
1Hx1/2), 5.03 -5.01 (m, 1H), 4.20 - 4. 1 8 (m, | Hx1/2), 4.15 - 4.12 (in,
exablixH4), 3.02(q, J = 7.6Hz, 2Hx1/2) 2.96(q, J 7 6Hz, 2Hx1/2), 252.75 -

260 (m, 1H41Hx1/2) (3%81 248:(m, L 7.1.88 (m 1H+IHx1/2),
76- 1.73 1H1|513{1 5§3z ft ?me]I—gz
hydf@ﬁ%t;’ébﬂ%f%ﬁﬁt%ﬂ(mﬂhﬁ 4 Q%Wﬂ*ﬁ 7 f Py RE
carb@itrilg {4 Dfrercingfier, Gée(r?ﬁtzﬁaﬂ@ OO POEE L, 1H) 0.89 - 083 (m, 6H)
mass: 52 (M5l of CeErtpaydifit] BOHPNVR (PIMSDU6) B9 8r{tling-5-

G&t‘bé]%g 4 W@%a@t&?@&@n@dm@ kg c$%w%)[£l%]waz&a§§tﬁm aklb)hgﬂ @dk®n solid

8 S, /2 6 7 d 35 -
0?} % ?il rf%ip¥r19g‘g Zoﬁé @é»eﬁ;oxyzn é{n% g
Py“%‘@%”bfmtéi%i““ﬁd*tﬁﬁt‘?ij“%“ﬁ ﬁrﬂf 1&1/2), 5.09 - 5.06 (m,

1Hx1/2), S0%e- o5 iyocompayy 14 Y weasteped i 708 b «(&chjmfpwen 7.8 mi of
bis(2ab(d )t By BB (Ghad il Qiftaor il xhs 2P A2 Tbre®@. ¥ddérman IdexdkPyoR1iGTn; 263
m:xt(&@ W\laﬂs)m?e@% Zﬂ?e f&meé;ﬁm%)?) l.jrfggabo@éd) @étﬁ@&; BEbbadiio dekinlewhich has
tumed ?tgﬁ ﬁ F%% asturtE}e % % égtnﬁ?fes and%get(?bﬂl 1|;L o%a S%ugatgd

aquegys sqlufgragg %\L&tﬁs@gﬁwbanﬁ%s éiitfd S92y ST tt\ﬂ&‘i)tte saneons

lay e\ 2008708 F94 OR BIFLIPIAGT /OFPSRPaHENGAN P e solvent of chlogyfprnaags
met@ﬁ&ﬁmgmﬂgﬂwwmmaﬂﬁs&kﬁiﬁiﬁﬂ Bty MeDH(bdy chepddthyaioxgi(drwas -
wasHSPRIRRVIRING AL YR I &E%@t{t@tmmnqtmmtm@vﬁe&aﬁm@ttm@ﬁme
LllJ gherelna ter, efe red % e co %L J} 08
was 6res % es: 1 W dmf ecébgmlca gel column

trated un Cl'i' X‘ESS re adt
on prep are SSO vﬁ‘tg & &&p ne-

W@@i@&%&é&%ﬁwm ¥ftlad ti&t1o9e &EPlyaRioNRydistilled off, then

dlssm@ﬁmaﬁmwlmwb@%ﬁ@ﬁ pabjepa0 )y adfaikbe solvensafdiidnhestoy

obtaihife dioxanegRddnntonkivaian a3 g pf Nihomas usaiyimicy yasdine-5-
camé}tt@!taot@tR%an&th%m&t&m&tg&%éq&éﬁabngﬁ@tm Same

temperatlge Wat was a dded toig rea tion 10sol tlor}bwhlcm‘}/y&%r

th t d talned as a while m 20 m
extracted eﬁwol aec1 atcé’mf)ﬁ"“"1 ANIC ayer thus o taln%‘ayv@as was é &

Gfthﬁﬁﬂ‘tlﬁ?étfér[‘éﬁhagéﬁjr%‘ﬁf BrseTRCHA t%ﬂététcoaﬂagdﬁéta BerhAHy g (7
sodium siilfasescThisiaafiche theosollibles werenfitidrévand the filtrate was

concentraiesivRrderrasluged presgyres The-otHaingdoresidue-waspurited), 9.05
(d, J=7.3Hz, 18x1/2), 8.96 (d, J = 7.3Hz, 1¥1x1/2), 8.78 (s, 1Hx1/2), 8.77 (s, 1Hx1/2), 8.74 (s, 1Hx1/2),
8.63 (s, IHx1/2), 7.86 {d, J = 7.3Hz, 1Hx1/2}, 7.78 (d, ] = 7.3Hz, 1Hx1/2), 7.51 (1, J = 54.6Hz, 1Hx1/2),
7.45 (t, I = 54.1Hz, 1Hx1/2), 7.37 - ’7.29 (m, SH+1Hx1/2), 7.12 (¢, I = 7.3Hz, 1Hx1/2}, 5.30 - 5.04 (m,
2H), 4.51 - 4.45 (m, 1H), 2.60 - 2.51 (m, 2H), 1.54 - 1.49 (m, 3H), 1.00 (s, 9Hx1/2), 0.94 (5, SHx1/2).
mass: 506 (M+1)",

EXAMPLE 5
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by silica gel column chromatography (eluent: hexane/ ethyl acetate =
75/25), to obtain 394 mg of 5- bromo-3-ethylpyridine-2-amine [11-1]
wiherginedtes, referred to as the compound [11-0). 15(2) 530 rpg-9kp2007/075224
4-(6-bromo-8-ethylimidazo[1,2-a]pyridin-3-y1)-2-(methylthio)pyrimidine-
5-carbonitrile [11-2] (hereinafter, referred to as the compound [11-21) was
obtained from 388 mg of the compound [11 -I] according to the method of

Example : 1%°) A of

s AP .
e AR R A 10 AL 37ROl T I OF A TE R At ompoun
5D 200f 20% palladium hydroxide was added, and the mixture was stirred

overnight(a} ooy iemperatered fiddry disgendatrih®sphe et sipdrafatal yst cooled
to 7\@? filteraddhnsoughy celitsuanshibe filkalenvasconceniralegisiadfte. Afier the 1

uced pressure, t i

B B R ke m%fgléf:{%ﬁn #f‘éh%ig;dfﬁgrﬁ;%zm‘“ i
S“Spmaf’&ﬁaﬁ'\{@? B RN %B Y ﬁ‘fﬁ%}% & REIRBATR11eg) 20 L of
watepaes adéad in tHisecatiisaceir: red SR NIt YES st pURTOATIno Dgp)acetate.

The 2bidngriofdett bty lalS)dsidihidsanor(ddisopraplligiperieinnsdydrous magnesium sulfate.
The GRIONERD RtV R oA hamate Ll s M dharainafiesh, ieiora griosas. thee resulting

resxc%g W%p%?lge;(ll%l s4i12:aw aEscO u%‘tlﬁqz d rfr{a O%T%:P’%yQB fe%kt]%gga%;) 204 gc i{m ]I%}g 0/7@)
h

acet ne acco
o ol AF R RS P LS A ST AP B ST L BF RO %zﬂagﬁ 3

(hergifiafies, cofpmied inad Thelcaemadd 3 ot ek bowipelinerqdurt2] according to
the methagp) of bxampleide (éxpBoddBlspeetaldata ofhyedampadac} fiake
€O mgtgﬁ'n%ﬁﬁ ci@\ﬁll of the compound [} lebmgté%gg@)nﬁaf%ﬁgnﬁﬁ I]- 5/ 6),
s

x1/6 3 (5, JHX5/6 s, 1Hx1/6), 8.55 (s, | HX1/6), K16
(s, IHX5/6)"7 t%% St gé’“f% e 5/6), 6,29 (d,1 =
8.0Hz, 1 T’Mi‘@’é@‘&)@q Bi2416)] 5 %‘L’(ﬁdfﬁ’f“@*gf%ﬁz TLH}(@?G} 14y, 3.88 (4,
J =8 1H7848,711H§,78.00 (4§ IHxVBHL7ZH ) HX DB 857 28 At (BH)I D1 P)-814928.35
(m, (A, B, 16td: )= EEHZ 13H) 1 8)5244. 50w, 5H), 71243 7. 85025407, 11 (1, J =
6.s:5 10k LAk Us I 61 @731 )s 4302 8 d=1 1P 5126 6343 Mass; 693 (04, 5 = 7.1z,
mxgé 2%362 XAM £8¥ W9 O%fo 8&) %] ?230031407/%2%9 (d, J= 7.1Hz, 3Hx1/2),

ycloprop 1m|
145|W»§ yf)gléz\/\?/]é‘)l@w -[hydroxy(1 - methylpiperidin-4-yl)methy [Jphenyl}
ethyDamingjpyiiding-5-carbonitrile [12] (hereinafter, referred to as the
compound [12]) (I) 750 mg of
Ex A€ )éclopropyllmldazo[l 2-a]pyridin-3-y1)-2-(methy!thio)pyrimidine-5- 5
carbonitrile [12-1] (he eferred to as the gom und [12-1]) was
* obtained aé'%ﬁsgr%%r? a%ﬁd cfl Y G frﬁeth lr%p fp ridine-2-amine
yhetpslinpsadizdy etoptihg toethdimidirdd %é@f@é%ﬁllm@m%eﬂﬁﬁéﬁfbﬂﬂmlﬂ 6]
(herdBublicatfomeQ 2006025861, [pRge 142) according to the method of

Example @&(8) mg of benzy14(2-660Mg-0fithe title commpaningh [d2bWas 1pyridin-3-
yl}pﬁ%@&eﬁm%ﬂlﬁ% 4%1?9%&9%%%51&9&%&%%&@ }]1? editiheer,

p ﬁﬁ)] th e comp ound accaor Hl}%to e metho dO Exar{p%%\?f “ompound [i-
referi g 4 é8f?§?‘8‘§té )tH’ I RN S e e

1}, 519 g RENHRe(S Y3 DRYPe 9 §5 iy e pipipetifing (StbesBigorardivg Rk pshod
disciBsEBifSpditionfidd )& Grbrésn Phixd/B)bi8 B30l 13AK2/BaBeS6)¢sp 109 %dd3), mg of
the Jﬁ%&a%ﬁ@%ﬁdh@%&hdmc&%}& 4x2/3), 6.87 (d, .1= 8.0Hz,

1HX2/3) 7211 (I(lj of th6:8 chzdu%dH f%l ?Qvag c6 5750(] c% 171 lx%d g‘o'ﬂv%#% 3?1’1% f(q J
=7.51-1z, THx1 uint,

tetraby grpiugnsy g Mﬁ??j‘aﬁf’ @eﬁ%’z"ﬁf’%ﬁ%mﬂﬁ& i) %féo"é’ %*’é ”‘Tlle foxide was
adde@ hEEt0, 3pdcgIN xRS SBFRINB Y I}_oggatydpg(ﬁﬁmgqagge irgr hydrogen atmosphere.
The catalyst was filtered through celite, and the filirate was concentrated under reduced pressure.
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1.04 (m, 7H), 1.56 (d, .1= 7.5Hz, 3Hx2/3), 1.06 (d, J = 7.5Hz, 31-1x1/3),
0.82 - 0.73 (m, 2H) mass: 508 (M+1)+. EXAMPLES 13 and 14 20Synthesis
wof WefBeethylimidazo[1,2-a]pyridin-3-y1)-2-{[(1S)-1-(4-{hydroxy{{3Resda /075224
methylpiperidin-3-ylJmethyl}phenypethyllamino}pyrimidine-5-carbonitrile
[13] (hereinafter, referred to as the compound [13]) and
4-(8-ethylimidazo[1,2-a]pyridin-3-y1)-2-{[(15)- | -(4-{hydroxy[(3S)-1-
Diet ey m&%@&aﬁm@ ?@ﬁmxg}agia%@m@m y@aﬂjsgalwfmgs &&eﬁwmnﬂﬁll@ebm

referred to 2 und ere ound
ém%f%g% %g{"h SUn ”?'Ef are dlaeét Ohen Jﬁlgfleasemso @5[? [E)ﬁ azoll.2-
alpypifjo Ry iy s e €54 @&éﬁ*ﬁﬂ%ﬁt&&ﬁa%wwaﬁ?fﬂ%ﬁ%ﬁtﬁ%zﬁl)
pheny!) (i ey et tiiipesiof thecbmearhdiy Thted 182 1] (Her&ipeftaraldenyde
solufiefe Rd:t0. a6 dinene Dinpes whik i) mas-ohiaingshias adaixglse sofifour

cyaﬂ&ggj}'g@oot@%éssa&g Q&P&X lﬁ@r@%@@ %M@ %H@ﬂ@aﬁr&ﬁ( W&e To the

S ntheS|zed rding to t thod closedl International
R R ik S e e I Sl T

layegq ?%OWE%@WE)&WW@SW@‘)M with a samrz@’! BIBTY gtution of sodium hydrogen
carbliyenzyti3afida{d B t4{Sheyarer: 4aBiath yhenickhy o 2sa@lpyricifp@- The insolubles were
fi lte%@ Ry dif=2- Wia minelathyd nkenyiybyiexomathvipiper dinertreasinxybulting
L%Lh%@é&&{ggzg{%a@;ﬁga Eﬂnmh%&9{5&99%&&%%@@&@@@%a

- from 7.56 g of the compound [2-6] and 11.8 g of the’compound |
&Y 52¢brding to the method of Example | -(7). 35(3) 5 g of
4-(8-ethyThficResB PLapd rdraynd 1Sl e Pyeried Aripdoxy (piperidin-3-
yOmethyflphasidenieyDarpistolpyrintiditzet B-cafh Groitri e ¢4 =3} bregix4/5), 8.55 (s,
1Hx9’@§aénﬁ(ésfrﬂm465}81z goktheomposmnd K13 2h agearding 49-theomstied 84, 5.40 -

4 mixaﬂn?'?o% <%>70T t@@@%%g@ge%re? iﬂﬁ Blyhich 5%%}%%5%05 foME112, 31y

omers was purl iéd y silica gel’column chromatography (eluent
chloroforfifiett&fd 57 - wo 2008/081910PCT/IP2007/075224 =
100/0 - 90/10), thereby obtaining 2.21 g of a low polarity compound
EXAfeongzouad that eluted first under the above condition) [13-3a]

(hereinafa%rmse;g@ﬁﬂ@&ﬁﬁh@a&&mwﬁw]&&%mqmgﬁ&qmﬁsmh

art that eluted.afterwar e abov
metRRE ;% MR R e SRR
as the compy é)df‘ Eﬁmﬁ%efH%ngﬁ?ﬁa%&mﬁ%mqi @&P%ﬁaﬁwf&?ﬁ%m and
the cormours bbaof dhetcenmpouRliesEsst asde[14], respectively, and the
compou nd)[13a3bikisradregiurg of PreesiisgroLLamtponndsfit Mnand HL6)f
retraGIRRGAIRGE O laler S SREEIME M 4 8 G %@t&'ﬁ&f&@&@%@@f@m&w@%ms
unni[t:!ie }%mwn i14 as 2 ta'QEd from ﬁrhe%e% af the compo Fdoilz?’m%%lu%‘%&%néa@%ng

Xamp e e mixture WaS res

>9 geﬁ“ram%ﬂ AﬁhkﬂPf@%lﬂweaw ﬁ?t.eml e e AR B TTOR A Toduced
whitGhirglprok AR @ sed Themhidan inefudtticly trefradkinete o8 amPrg of the
compeR@BOfvROA@dniitreto (See REFERENCE 1). After the overnight stirring under gradually

heating back to room temperature, a saturated aqueous solution of ammonium chioride was added thereto,

and extracted with ethyl acetate. The obiained organic layer was washed with water and saturated brine
in that order, and dried over anhydrous magnesium sulfate. The insolubles were filtered, the filtrate was
concentrated under reduced pressure, and the resutting residue was purified by silica gel column
chromatography {eluent: chloroform/methanol = 100/0 - §6/10), to obtain 2.27 g of tert-butyl((1S)-1-{4-
{hydroxy{1-methylpiperidin-4-y)methyljphenyi}ethyDcarbamate [ 7-1] (hereinafter, referred to as the
compound {7-1].

(2) 1.2 g of a mixture of the title compounds [7] and [8] was obtained from 1.42 g of the
compound [7-1] and 1 g of the compound [2-6] according to the method of Example 7).
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eluent: hexane/2-propanol/diethylamine = 65/35/0.1; flow rate: 100
mL/min. [.5The obtained solution was concentrated under reduced
wpressusasand the residue was dissolved in a small amount afchigrafarmszoq
to be solidified with diethylether, thereby obtaining 892 mg of the title
compound [13] (RT = 15.5 minutes) as a pale yellow solid and 298 mg of
the title compound [14] (RT = 35 minutes) as a pale yellow solid. The
spectral 43fadaftbecamueundilid] Apgddhacompemd il Ak alerssenitsce
elow. 20Compound [13] (DMSO-d6) 6:9.98 (d, .1= 6.8Flz,
1-1x1/3), 8.96 (d, .1= 6.8Hz, 1Hx2/3), 8.89 - 8.86 (m, IH), 8.73 (s, 1H),
8.70 (s, 11M4 %je esgytian W@%‘}S a4 PR (m, SH+ | Hx1/3), 6.89 (t, J
=7.1Hz, bﬂx@i@?hsa&@!%IBB (Bri2H)hatoRel Inglisgi¢ed, 1d.b)iBo82r (&, 281, length of
250 32 - 2.93 (m, 2H), 2.65 -2.50 (m, 1H), 2.32 - 2.28 (m, 1Hx1/3), 2.12 -
206 (m. o/l B0 AReR: Bk 153254200, 3H) 25mass: 496
(Nfhi)t. C oung 814}6“ 1-1-NMR (DMSO-d6) 5: 9.90 (m,
11- |x2/5) 8 60 (i 3H+1Hx3/5), 7.60 - 6.85 (m, 61-0, 5.18 - 5.05 (m,
2H), 4. 30“&02@‘(&%1 SF#”BO‘BV@& ‘*7(%“"3‘31?'"‘3‘?)"‘j ey feﬁ%@(?ﬁsﬁ‘i@’f)“dz‘ihmes@”%’%
dissefimed b siRall 8molind bf (thlp kit b.¥Os0liliZ6] (with 3ieth) 130mabscUOBiiding 28 7 mg of
the X AMPRES 71 RaPd; 86 minutes) as :MNBEISAH 43(8retbrHimidazebbudddPRT =
” gggnl‘geg) ngigﬂg (31']0%)595?({" {hydroxy [(3R)-1- methylplperldln -3-y llmethy 1}
phenypethyllam ino yrldelne -5- car?%nltrll %(hgrelnafter refer{ggc{
35as the ansl%cshﬂ %f ;éeh\d}mpound and the compound [ 8] are presente
Compoddiiylimidazo[1,2-a]pyridin-3-y1)-2-{ft1S)-1-(4-{hydroxy[(3S)-1-
methylpifieniditk- 3otk pHsrifletrs/ i Hislasyi faidiae 15 2 d o hifriles), 8.90 (d,
5 =130k (heyeinafieinseteised 10,288 AN PRLING, [igi)(maas fe, %mumis 7.33
0 a 0 £
o b 6h b ool oL o o D e e Esh s
Uikl %1 and 1 6 W 6‘3talfﬂ€ésiréqﬁ1 9ff%§"olﬁhé %%%ﬁou?ﬁ?ﬁz’ 2Hxals),
2.96 [u3L 317} ke 8Tui#E) 18 The T o d bf kA Nple 6- (B8 Tiel Hhbtttke Gpds, 3Hx2/5), 2.02
(s, 3¥Rsalyedusing Ghiralcel-QByH.sThe bpticakresshision.aoidition sy 6 1R /5), 1.32

(¢, 1 0/ lpMiS shealymng @hjwmpﬁq@ipﬁﬁela%a%m% I@&usms(rht@})xys;
diameter of 20 %?gﬂ“ gth of 250 mm; eluent:
e

hexane/ethano thylamine = 85/15/0.1; flow rate: 20 mL/min.
Compound [&]

TH-NMR (DMSO-dg) & 9.98 {d, J=6.1Hz, 1Hx1/2}, 8.97 (d, J = 7.1Hz, 1Hx1/2), 8.90 -
8.89 (m, 1H), 8.73 (s, 1Hx1/2), 8.73 (s, 1Hx1/2), 8.70 (s, 1Hx1/2), 8.60 (s, 1Hx1/2), 743 (d, } = 6.1Hz,
1Hx1/2), 7.35 - 7.33 {m, 2H+1Hx1/2}, 7.25 (d, } = 8.3Hz, 1Hx1/2), 7.22 (d, J = 8.0Hz, 1Hx1/2}, 7.15(, T~
=7.1Hz, 1Hx1/2}, 6.92 {t, ] = 7.1Hz, 1Hx1/2), 5.24 {quint, J = 7.1Hz, 1Hx=1/2}, 5.08 - 5.05 {tn,
TH+1Hx1/2), 4.20 - 4.16 (m, 1H), 3.01 (q, J= 7.6Hz, 2Hx1/2}, 2.96 (q, J =7.6Hz, 2Hx1/2), 2.74 - 2.64
{m, TH+1Hx1/2), 2.55 - 2.51 {m, 1Hx1/2), 2.06 (s, 3Hx1/2}, 2.02 (5, 3Hx1/2), 1.72 - 1.55 (m,
2ZH+1Hx1/2), 1.52 (4, J="7.1Hz, 3H><1/2},'1 49(d, J = 7.1Hz, 3Hx1/2), 1.32 (t, } = 7.6Hz, 3Hx1/2}, 1.28
(t, 1= T7.6Hz, 3Hx1/2), 1.22 - 1.11 (m, 4H), 1.03 - 1.00 (m, !Hxi/Z)

mass: 496 (M+1)".

OD-

EXAMPLES ¢ and 10 ‘

Synthesis of 4-(8-ethylimidazo[1,2-ajpyridin-3-yi}-2-[((1S)-1-{4-thydroxy(1-
isopropylpiperidin-4-ylymethyl]phenyl}ethyDamino]pyrimidine-5-carbonitriles [9] (hereinafter, referred
to as the compound [9]) and [10] (hereinafter, referred to as the compound [10}) (here, the compound [%]

and the compound [10] are diastereomers. Please see Table 5)
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The obtained solution was concentrated under reduced pressure, and the
residue was 10 dissolved in a small amount of chloroform to be solidified

wyithodieghylether, thereby obtaining 510 mg of the title compasgl dbal4R7E24
= 16.8 minutes) as a pale yellow solid and 253 mg of the title compound

[16] (RT + 23.1 minutes) as a yellow solid. The spectral data of the
compound [15] and the compound [16] are presented below. Compound

[15] 15°H-YMEs IMBR: () paiddr 300k T EBHE quh%(%@yf%r@&cﬁﬂné fhen 2.4 mL

6.81-Iz 3/5 8.87 6(s,1 7 X2/5 8.63
of a etoie aijg%( Tsoa’wfér cetéﬁ_{boil&(dé& fé) % %!%gaﬁm ﬁl%k%] X e: was stirred
ovex@%&g agS@éZ(rﬁﬁgrﬂM@@m czp@ot?rtﬁe iqq}mg; %q{u(gmgﬁi agdi:éa sgng@tﬁﬁq%s solution
of s@IiR@. hRiBefroarhespie2 205 thelsEOLgM W2O#) 20ROV th 2F(fodL- Thewhpgied 9anic
laye(Mashyish20 Giomper ek 6] over anhydidohIMBEIMSOd6) Bi0i001(Bes were filtered,
the ﬂiﬁﬁg@ c%yggmﬁa‘t@&) ugzﬂer %J&El é?l)¥87aé(§)ﬂ1@ é&;ﬁ%@ﬁan uﬁf%g ﬂnﬁhca gel

coiugligl hﬁf)i& ogiagg'e/ %erpue%t’_f%hll%igss St i 4900552 gas(mixmre of

the i@%ﬁﬂ&é@%@f [51epd 5504 - @%w&w@oix%@eﬁgwﬁmw
yllinethyl}pirerpyBe thydletiminohdti(Bsmre tiaylitadazo[ 1,2-a]pyridin-3-yOpyrimi
dine-5-carbrnitritas-iié dnereipatiackafeneddedsstha. campeaund 18 ik, tength of
250 Q!Ia,p [18] (hereinafter, referred to as the compound [18]) 30(here, the

E:r(;rtr:lpo(;ngielg] and t%%&gn%w B mquLlngl% 5%9)35tereomers Please see

benzyl(2@2—{%@4{{1%@Wertbutoxycarbonyl)am|no]ethylIphenyl)(hydroxy)
methyl]pyFrelidinieed chrizowyiateddetablsthextnaitesdneterme 4ol ds: thedue was
dissQ1B pPAh i Lird i was sRIRned Hamided Wﬁthlethy!ether thereby obtaining 175 mg of

the 191% Qé%';(@&%& %f?ﬁ?u 'P%’H%Ugeﬁ%s]a%%!? Qgﬁé Q{gu easnlg %90% % gxmgtg 3heound

10 methqd disclosed in BloOT Med. Chem., 2003.11.3153- 31643 35an
U0 K orthB BERmbBs eRY © lfpaccordlng to the method of Example 5-0).

(2) 68 mgbe ﬁgﬁtﬁn@g)}fﬁﬂﬁ&om!g)nq [5] and the compound [10] are presented below.
Comg§Brey2ino-4-(8-methylimidazo[1,2-a]pyridin-3-

lyfltpyrir;lidﬂq*ﬁmﬂqrj}mjﬂibg)@%@wlmydﬁ&xyﬁnﬁﬂ?wgfﬁoﬁdm@ﬂ&, f%tbﬁm 90 -

e e e referr
888@“ 11}132;03(()%5%9955 §7}’g 153 %ébtalnéolprﬁ /%gzbq 5}5 ?]ﬂﬁ;éfryn%ocr F 6-8Hz,
1Fx 12? 1Pand %félﬁaé%’f‘t‘ﬁé‘@érﬁﬁéuﬂ&‘{i“e]zﬁézéo‘rﬁmd fo'th&mEkriGt- 5182 1= 7.0z,
IHXE;’(hﬁ%éqgu(tyy 7.3Hz, 1HQGYA.0 fffof®.J = 7.1Hz, 1Hx1/2), 5.03 - 5.01 (m, 1H), 4.20 -
4.18 {[t1 Bp-a/44-{hydroxy[@2SHpymolidine -y jeeth y iy hetayllamens) 2Hx1/2),
2.7542(80@€tfmlﬂ@ﬁ%@§9[2153 éﬂl@)ﬂ(iﬂiéhfﬁx)/@)w@m'f'@@cé @ﬁﬁh@%‘ﬁﬂ? {%€-3] 73 (m,
r, refe e |

AR A S S DL I P -
7 O GRS T D] B AR BR D PO FE B S0 5 (m, 60

then 4 meress329Fbrivaldehyde solution and 10 mg of sodium
Comfisacetoyborohydride were added thereto, and the mixture was stirred for

2.5 hours ahiRQOeRIPEIREWes [ 1hes reactinnmixiue s adgedia,2), 8.91 -
2.88 SAMIAIGAAAUBOUT 71 (s, 1H1x1/2), 8.60 (s, 1Hx1/2), 7.43 (d, } = 7.8Hz, 1Hx1/2), 735 - 7.33 (an,
JH+1Hx1/2), 7.25 - 7.20 (m, 2H), 7.15 (t, J = 6.8Hz, 1Hx1/2), 6.92 (t, ] = 6.8Hz, 1Hx1/2), 5.26 - 5.22 (m,
1Hx1/2), 5.09 - 5.06 (m, 1Hx1/2), 5.04 - 5.00 (m, 1H), 4.21 - 4.16 (m, 1H), 3.02 (q, ] = 7.3Hz, 2Hx1/2),
2.96 (q, 3 = 7.3Hz, 2Hx1/2), 2.74 - 2.71 (m, 1Hx1/2), 2.67 - 2.63 (m, TH), 2.55 - 2.48 (m, 1Hx1/2), 1.98 -
1.65 (m, 3H), 1.52 (d, J = 7.1Hz, 3Hx1/2), 1.50 (d, J = 7.3Hz, 3Hx1/2), 1.35 - 1.26 (m, 1H), 1.32 (t, J =
7.6Hz, 3Hx1/2), 1.28 (t, ] = 7.6Hz, 3Hx1/2), 1.14 - 1.03 (m, 3H), 0.88 (d, J = 6 3Hz, 6Hx1/2), 0.85 (d, J
= 6.6Hz, 6Hx1/2)

mass: 524 (M+1)". _
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10 solution of sodium hydrogen carbonate, and the mixture was extracted
with chloroform. The obtained organic layer was washed with saturated
worinearnchdried over anhydrous sodium sulfate. The insolublegwgareis7/675224
filtered, the filtrate was concentrated under reduced pressure, and the
resulting residue was purified by preparative thin-layer chromatography
(developing solvent: chloroform/methanol = 20/1), to resolve the
compound 117] and the compound [18] which are diasteromers.
According to the above purification 15condition, 3 mg of the title
goldnd [17], which is a low polarity ¢ ound, and 2 mg of the title
compounB TIEF LA e DGR iiers DR b
isop@whiterstlid-yDheispadtral talipl piriha poimpinedpl Fnant Cohipoeineifl.8ferred
to 23K RUESRAEG:Pelow. Compound [17] 'H-NMR (CDCI3) 8:9.63 (d, J =

6.3Hz, 1 kéi%ééé s%‘i%t?' gré%lé%%/%) désgl%ng%:i Hdén_% %}’3 %égr&gﬂg E—aglg%gynﬂlemzed

1Hx4/5 éﬁm ] %7 q
accorfife § 9 7' W‘“F‘iﬁiﬂ}%*f‘%a%%‘ b PR3 s =
solvepior] i@(rm);sysf B4tdio@ng an(d, MM@?@@W{&O&MPT%@EWB“{W% Hf)dezi gP°C,
and 8, thidbe®/ s 2104 Syr 2H hdddx@ /By, 2ukbedpZQfon. 684}y 253d$:d30heke8Rion
sol uﬂm@%vﬁ‘@h 6»7;5 th{]aééi (,gith %thyi?agelétlzzlhggr&meI%%r ARS8 dVhtndd tvas washed with water

9
and ﬁ.%tz?eg]ggge 1t t[‘x%? %ideiﬁl)a( ?gf §V§§ ﬁy#ous@%iﬁugx % 3 'ﬁ] rg%}r ;' ld?é]i!églubles
wereﬁﬁgfﬁqarglq)e %ité’%e W@S@nﬁﬂm‘ﬁ_ﬁ ) fed%c&p(ﬁsisq?_l re%%iﬁ was purified
by silipheblSphEns SrEmaBEaptyHisidy Ry, hexas! %M«(m‘wﬂ?ﬁ@km@%@% YL 5-
brond-8 2 pl 1idx3/5 hnidnd bl (5] 1284 diddx? hpJer2Hih asdidTdiimo6d)), 12188 (s, 3H),
1.96- 1. 5@‘%0%11} 4](651’57&((510‘% z&Hd%m 2385;%% ﬁ@ﬁ :(Mﬁ'etlhglhhm)pynm;dme

5- car%a trzlﬁ‘,;[ﬁa g’;‘fé% fq? éﬁegflﬁe §s % § (oizgsg [, (24?) {ﬁas a)btamﬁ:lz (3m 388 mg of the
com?ﬁ@ﬁ%ﬁbﬁr@ﬁﬁiﬁ‘%iﬂ]ﬂ%ﬁ%ﬁﬁ ]%lncnpyrlmldlne 5-carbonitriles
(9] (heréman@mqieﬁewg@mm@mmgémmpmmw (Sec REFERENCE
2y il berRinativenreferad 9 @stharcampeaunt 20k hepandhescon pos pdtdB]atatyst

of ze@”%}ﬂﬁx&ﬁ’ mauRd I20Lar8 %ﬁﬁ&%&%@é%ﬂﬁ%@a@%@jﬁg %@% temperature under
of t com ound See REFEREN

was dissolve
I A T R
fed“?ﬁ@?é%&*@ai‘b%?@éh%él%tféﬁf?@% Eéﬁhm{ﬁﬁﬁhb\ﬁr@yﬂﬂpmdm 4
yhm200§/B810 0P KF IR0 Q70T 8224 Himretidedtes dddedtherdid -dhdliite
compBiIE Was.stigsesh fae 2&:hatis-atiepmdonpataivsaandrn.hydrogen
atmospheie, Tbgoq%ﬂ'mw@§)faltmﬁym59§eg hsslisippdihg filrate was
bm ?gr/]centrated underr e %%%gl%léj e Leer s“L)JItln]gI‘g!ereS|due(ri;galis:4 was obtained
Y Dm s R RS PR B YRR AN (AR ThEN T4 Dl SF 578830 dellll de
fmms?ohanfﬁhaﬁwwﬁ{@loﬂ%@|m%f§@éfwﬁmwﬁﬂ@mﬂaaaéaa%?&@
and the mixturesvids stieradhfopid b hpwrsobtaiosins teyaiberattrehde froen 70 mg of
the chaRelIRN SOUItiaN Y 3 arie cha Salur Aled]ACHROSS Ok Rk FTHUHDBIE 1-(7).
nydrogengathanaie e SOUMRRINAR eiaRIEdIBAmixed solvent of

chloroform and methanal §mlxm ratio: 3 and the resu |n orsg néc

layer Was%mg%h)éa (itat % ﬁ@ an Efné‘é 5(?&8 gr? rous bdlu
1H=Hol&te5 FhidhaHfte, 1hE&ihdsibidsivete Tifered): &rf thé “ﬁﬁr%ﬁé» WAE/6), 6.29 (d= 1=
8 OHeonvamyaied Gndedxedyced pressire], ibinbian/@20 30 ¢ oftarsHbutyHl, B.10 (g, 1 =
7.502)238 % 40V SFRXM(2B) 2714 - 1.92 (m, 3H), 1.69 (d, J = 7.5Hz, 3H), 1.59 - 1.50 (m, 1H), 1.43 -
125 ?%rg%f&ymygrghdﬂg y; %)eitwlt}é)i}enygg_pzﬂyﬂcarbamate [19-1] (hereinafter,

eferréd t

0 as the’ com}eI
mass: 602, 604 ( +1)

EXAMPLE 12
56 -
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[19-1)). (2) 15 mg of the title compound [19] and 13 mg of the

titte compound [20] were obtained both as a colorless solid from 73 mg of
wthsgompaund [19-1] and 65 mg of the compound [2-6] accogdifgtanth@rs224

method of Example 1-0). According to the purification conditions

mentioned in Example 1-0), 15the compound [19] was a low polarity

compound and the compound [20] was a high polarity compound. The

Speocxa' C&é})ﬁlgg ihe £ pasmgpﬁﬁl;&eqf:%}wm i%%lﬂ@ QSRR Hrox ya-
et G R AR T ‘é*’é’%’”%‘*é@af‘r‘ﬁ““ﬁ?i B 1] ?E;'?%ggfszfefiﬁd o

asthﬂwswrdiszlh 17 (m, 5H), 6.70 -6.67 (m, 1H), 6.03 - 6.02 (m, 1Hx4/5),

5.85 - 5.78)206(mekif4185) 536py BBakdoil, 2 Hix7B)-5-46 2-GdBy{ihic)pyrimidine-5-
carbdmr ¥ 48 1488 indh& [ réreli asdilbodarki: Bi) v ibed B s eBBige solid from
380 m%cﬁ g-cgc‘?ggéf l 9:‘1(9‘1’1@% Qmméf H}n&e@%e@ac%(ggﬁx ﬁﬁie%hé?’gé(&é]d I Hnée‘lmaiwnal
Pusifpigh g B AT Dy B TS 9% 6 60 (4, 1

= 6.8Hz, 5ar5y 08@6*1{@ crmamwé B @tamsémwﬂ% Sﬂwdf@f&ﬁo%ﬂg of the
com i@ § 16-66a4t] 1Dhhg 6604 edmPRufir]7L1 Hxoddndira. 85hdmASidimnf Ekindyt)] -B/86 -

5.26 (M, HexdQ)p k- &M&%&Wﬁ@héﬁé@&e@%&% 11- 1) 3.10-3.04

m, 3H \

orie11 Lo GO e ST S8 S (PR
m"‘/%ﬁz“éﬁfﬁiﬁé@ HEOEME 133)363@5’& E’é)z 4%y?iﬁ$é§ls B’f’ff F((I%’) 1-8.0Hz,
1H<1%, 38§21 - ibn b 71 -(hydr SRy ¥ |phehd (e dyP s 1Hx1/3), 5.23 (g, J
= 7.5A0) 148~ flupgunethy Diridara)d, 2-26 pyridins3 i) Thy T idinnerz2/3), 2.59 -
2.51 %ﬂ@m%}f b%l]z(@@tsln%ﬁezaéq&efmqm é%%'@ sRmpUNsh [21) éézz@;t}'ngﬂ .

e obtain ite

: 04?01% 1 1qmz%o é{ f‘é §0%8@?P 517} an ]%E/%é Q@hegggﬁﬁagw

[4-2] acc&?i‘ﬁhé%(m&%ethod of Example 2-(7). The spectral data of the

compound [21] are presented below. - 61 - WO
EXA2008/081 24 0RCTMP2007/075224 IH-NMR

(DMSO- @n&e&Qo@Q @eﬂl mﬁi@z&i %'a‘iﬁ}éf%ﬂn% }ilj éd{ 5947 érls%%(z?ﬁ I-
ol A a5 %@é?f g e o
a5 the SEMPYUTE PGRERY (- hygimidasel 5 ﬁfbpzvsff'ct 3Jy@42 (35T H1 oo I =
methSipiddFRint H} 1Ry} 8Feny RO y(tam Bloliy did /2§ cArd @n{tri 19:-H 1 Hiehirk fix 1kfyrred to
as th@cagpo@lﬁ‘h@])(here, the compound [13} and the compound [14] are diastercomers. Please see
Table 5) |

(1) 11.8 g of benzyl3-[(4-{(18)-1-[(tert-
butoxycarbonylaminolethyl}phenyl}{hydroxy)methyl|piperidine-i-carboxylate [13-1] (hereinafter,
referred to as the compound [13-11) was obtained as a mixture of four isomers, from 15 g of benzyl(3R)-
3-formylpiperidine- 1-carboxylate (synthesized according to the method disclosed in International
Publication W0O02/46157) and 16.6 g of the compound [1-1] according to the method of Example 5-(1).

{2) 6.81 g of benzyi3-[[4-((18)-1-{[5-cyano-4-{B-ethylimidazo{i,2-ajpyridin-3-
ylpyrimidin-2-ylJamino}ethyDphenyl](hydroxy)methyl]piperidine-1-carboxylate [13-2] (hereinafter,
referred to as the compound [13-2]) was obtained from 7.56 g of the compound {2-6] and 11.8 g of the
compound [13-1] according to the method of Example 1-(7}.

(3) § g of 4-(8-ethylimidazo[1,2-a]pyridin-3-y1}-2-[({18)-1-{4-[hydroxy(piperidin-3-
yl)methyliphenyl}ethyDaminolpyrimidine-5-carbonitrile [13-3] was obtained from 6.81 g of the
compound [13-2] according to the method of Example 6-(2). The obtained compound {13-3] which is a
mixture of four isomers was purified by silica gel column chromatography (eluent: chloroform/methanol

-57-
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52H), 4.51 -4.45 (n, 11-1), 2.60 -2.50 On, 21-1), 1.54- 1.48 (m, 31-1), 1.00
(s, 9Hx1/2), 0.93 (s, 9Hx1/2). mass: 506 (M+ | ). [0243] EXAMPLE 22

woynibesisef 2-[((1S)-1- (4-[(1S)-2-(tert-butylarnino)- | - PCE/IP2007/075224
10hydroxyethyllphenyl}ethypamino]-4-(8-chloroimidazo[1,2-a]pyridin-3-yl)p
yrimidine-5-carbonitrile [22] (hereinafter, referred to as the compound [22])
1.2 g of hydrochloride salt of the title compound [22] was obtained as a

= 1001 SRR AL, %&é&g&%eg%@mm@d{@ éclmf% &&ﬁ&&%&@x@%@%@&%m under
9-1] accordi o) m ral

e SR By 2 LFeRBH P SET 1B T KN (BUs e o A T

polagjtx cgngyqund @mMponq %142#ue@é€waffwedeﬂﬁe rhqrerel)d%ﬂe@i {defbhehereinafter,

referfe ki 2s 2 tzgbdrind [2);38]9% (dlpslom B il f txbiR)er8. 7815 HE LONBIRY I B5a] is a

mrx@e%f‘pr@c% bHPfé,Lé%%q%&as(ﬁa X2, rgsge@t('&é@a ard %e@ﬁ’zﬁpdux%l‘t@ 3blisa

1HX% 7 72 pounds ﬁlﬁ agacp[]fg'fdels%rl%y @réﬂ’ r% § (m

g NEN ) TONT IF|x1/2), 52
5.05 (|n, )1 %?&9’ o e &%ﬂfi (e fapy 2t oo
the cpra@yis! BFHRaA)2)c0S: {8 teEerthpd DN xamBpls$- GO0 TRV W AERRIVES UElSS
Chirdgzandr24 Synthesis of
4-(8- CY¢'Q@EQJML!Q§'&Q&K&E&%&H&Y&Qﬁ%é%@f%ﬁ&é&(('s) -1-{4-[[(25)-1,2-

25d|methé/l u%ré] in r2 aé/}l(h %dg) pethyliphen Qgt{%%m QQJ g{ga%;%r,@ e§gmof

_carbonitrile inafter, re erre to as the compoun an
60 ?H@Pernafter referred to as the compound [24]) (here, the compound [23]
and the covapobrrdfZZprsuiddeddonines SPEYSE see Table 6)
(1) To theiselstionqorepaied by dissolving 500 mg of H-a-Me-Pro-OH
(commer%@é%er@&%@!%%s@@ﬁrmm@r%mg@mm b8 Pas
dissrﬁ){ela%p z% ¥malh loro:ﬁg{ gﬁ oro i]'diﬁeg gg a’rlprgr E?hr:reel'b o%%ﬁ{%%ﬂ' mg of

aqueous SO ium % I’OXI SO U Ion was a at room t erat

the g rer!weérﬁ pHIBT ant e edfitith? Rt stifreep it ra%%%’%&r%ﬁ%rﬁm%%r%ﬁﬂd [14]
(RT minutesiciotheaieacton ®btltion, 5 M HC1 was added so as to adjust the

pH to 2, amd dhewrmixbur erysagsacig s with athyhacetata 4 Thepahtainestiow.
comBhgRGayer was washed with saturated brine, and dried over anhydrous

magnesru@‘rgﬁﬁ égw;gé%u §°J%§' sjw%rgérlt?ﬁ?d gjr]gdggw(% fj'trgt&w%%xz 13, 8.89 - '

concentra Sure t0 0

8. Sﬁﬁlsllﬁbéﬁiﬁow}c%@éwﬂ% %hétﬁWLl Piaihe 25 f]‘éw@?e?ﬁ'éﬁ@i‘l@fér?%‘ I=
7.1H0 B&UD, 6OMpDOM A ZBIL P29 - 4.19 (m (BT R solHioR GhtaRfehiH), 2.65 - 2.50

(m, GHFI0IYING84P, rrgxqfatjhe compeyndi 23731 insb6 mis of teahydrafaeanm, 3H)
4.31 mL of a by thyl sulfide complex (a 2 M tetrahydrofuran

solutlon% was added O 2008/081910PCT/JP2007/075224
Compound [14

'H-NMR (DMSO-dg) 8: 9.90 (m, 1Hx2/5), 8.98 - 8.60 (m, 3H+1Hx3/5), 7.60 - 6.85 (m,
6H), 5.18 - 5.05 (m, ZH), 4.30 - 4.20 (m, 1H), 3.34 (s, 3H), 3.20 - 2.86 (m, 2H), 2.70 - 2.50 (m, 1H), 2.18
- 1.45 (m, 108}, 1.40 - 1.20 (m, 3H)

mass: 496 (M+1)".

EXAMPLES 15 and 16

Synthesis of 4-(8- ethyhmldazo[l 2-alpyridin-3-y1)-2-{{(18}-1-{4-{hydroxy[(3R)-1-
methylpiperidin-3-yiJmethyl} phenylethyllamino} pyrimidine-5-carbonitrile {15] (hereinafter, referred to
as the compound [15]) and 4-(8-ethylimidazo[1,2-a]pyridin-3-yi}-2-{[(15)-1-(4-{hydroxy[(38)-1-
methylpiperidin-3-ylimethyl } phenyDethyljamino }pyrimidine-5-carbonitrile [16] (hereinafter, referred to
as the compound [16]) (here, the compound [15] and the compound [16] are diastereomers. Please see
Table 5

-58.
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at room temperature, and the mixture was heated under reflux for 4 hours.

To the reaction solution, a saturated aqueous sodium hydrogen carbonate
w8okisarwas added, and the mixture was extracted with ethybaggtaig hhea4

obtained organic layer was washed with saturated brine, and dried over

anhydrous magnesium sulfate. The insolubles were filtered, and the

filtrate was concentrated under reduced pressure. 5 The obtained residue

was purifigd %%gﬂmgﬁéeca%msm%mgmwﬁm DRXAREASHINY 7 mg of

acetate 0/40),to ohtajn
the c%;)min% 1‘} 9b accord: {22 e m gx cé yrro)fagaﬁe_% érboxyrflafe ﬁgr_aé]resoiv&d using
Chiréﬁé‘r@ﬁﬁﬁer referred to as the compound [23-2]). (3) Toa

solution ofitaipachbysdissel vimgi8¥ieé srgobtmercompound [23-2] and 147

mg of pyridingrchiRmalonf- BhiosRP iR Me9f L eas; Maktbir of 20 mm, length of
250 Eerlodlnane was added at room temperature, 10and the mixture was

eated under reflux for 1 hour. To the reaction solution, a saturated

aqueous B AT ERaihirBH a8 Addht, and the mixture was

extractedfigitiagh refermin- The obtained organic Layer was washed with a

saturatedrae tiesisisouitim Wi dragen:cal bahatedsaldtionssanchsbilur atdthe was

dissmya@n §§95@Q‘Hﬁﬂ¥ RS QY 8L %BW&%W@@W{%I)J Naining 510 mg of
the tz es (901%'?).0%8 er%ﬂ %r:]rg 0 fl|tl‘ u))"’ ? R COﬂg ér?‘:‘);? &q&g tt;gg &)cf\np%und [16]

talne reS| u flica ge Eolumn
(RT I@éﬁr’a‘f‘ﬁ'ﬁ%}gﬁ%ﬁ?‘?@ hexane/ethyl acetate 100/0 to 60/40) to obtain
346 mg owe:n%mzie%foemw@%ﬁﬂiyr&ﬁmem@%merml&}OW-
Com{heseinafter, referred to as the compound [23-3]. (4) 423 mg of
the comp@mﬂ/sﬁlcéﬂ«e@ddé% 1606 Y s NN igtsametbylathWena dinming, z.oz -

I of, t
SRR €L R ED, e R D o -
7 lﬁﬁ&aﬂééér&iuoﬁ?m Uk d2nbrdtsn: Aﬁ%ﬁs%”fﬁﬁaéfﬁt %/H@ 2084t 270 - 250
(m, tdmpETatuse Gor Do LB %o bBEHIn. 8 resultant white suspension, 22 mL of

a tetrahyeratunas @otufon prepared by dissolving 384 mg of the
Comggmpﬁgpd [23-3] was added thereto, and the mixture was stirred at the

same femperatuir %r\? ?}f? %Oggalg% sy 5§a§§(§’ 5’28:%1 Qﬁf‘%& 2“?90 6.80 (m,

aqueous SPANONII & € Solution wa e mix
6H), é@a&%‘?ﬁ%ﬁﬁéﬁr%a&é’%@@ e ol &inél: ér@%ﬁé%%ﬁﬁ)a% Wadr@dwithd- 149
- L2gaturaied brine, and dried over anhydrous sodium sulfate. Thereafter, the

insolublegwerebfiitered, and the filtrate was concentrated-under

reduced pressure to obtain benzyl (2S)-2-[(4-{(1S)-I-

Mrt buto carbonyl)ammo]ethyl}phenyl)(hydroxy)methyl] -2-methylpyrroli
EXARRESCH ﬁate [23-4]. The compound [23-4] obtained was a mixture of

two |som§1‘§th9\ﬂﬁéﬁz\7\fé@ Théwplpifesby il casgeiverabdif-éhromatography
yliméerlyl gpiterybxpiddeiny]-dcetatdH iR 102 40/60)ita ol @8erfgaoicaitolss [17)
(hereRQIRYe OIS UD{ compauNdthat SlispddisshHadridha aheve: comngitian)i sy
(here[%t?e 4&%11%313{09 f pﬁ%ﬁ& tﬂgt%glsg{iﬁg E‘)i Q?QJQSS%QEBBQH”QIL%% é@}}a%[e%)ll7 mg

f a high polarity compound (compound that eluted afterwards under the

above corldnidhg fﬁgeﬂﬁ]l(a’?e]ge {haHdP)7e¥s¥ad to as the compound _
b““”[Z@Ih@])f.i)H’@F@]eﬂﬁél wﬁp%wmmﬂy%w&mmwmHouriae{zeﬁfefs
refer@f cbtivateemgound] |23 bhisiaaprecivsoisdha ocOvapol@s) {24frdeperibétne-1-
carbcl@ﬁ'i'{e (synthesized QbRFhS tme%ém@d(}ﬁm%ﬁ ndd%g}g\Aﬁ@dobtﬁiﬁ‘eﬁb@ﬁ@ 3153-3164)

and 5‘@((5‘ }%%(fu lhg {é%mﬂgﬂ%afgcéoaggt:gr mg OBNE me % %rxa]n pedSSY) 5 mg of the

n Ing to the me LES 17, and 18-(2)

to (4). THOP e ARG BB Lin e 297 afe s Bttt gy idin-3-

yhpypiotdn GeiBrorEHIRRoD BB methy pyrrefidingy MR @GP E$3) 7-2] (hereinafier,
3:9.70-9.62 (m, 1H 1/5), 8.98 (d, .1 = 6.8 Hz, | H 4/5), 8.92 (s, IH 1/5), 8.88
(s, IFI 4/5), 8.57 (s, | H 1/5), 8.52 (s, 341 4/5), 736-7.28 (m, 4H), 6.96-6.88
(m, 1H+1H 1/5), 6.71- 6.68 (m, 11-1 4/5), 5.38-5.27 (m, 1H 1/5), 5.15-513
(m, 1H 4/5), 4.39 (s, IH), 3.10-3.07 (m, 1H), 2.59- 2.45 (m, 2H), 2.19-2.03
(m, 2H), 2.10 (s, 3H), 1.73-1.51 (m, 2H), 1.62 (d, J =6.8 Hz, 3H), 1.31-1.26
(m,
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511-1), 1.17-1.15 (m, 2H), 0.92-0.86 (m, 5H) mass: 508 (M+I1)+.
(6) 10.6 mg of the title compound [24] was obtained as a white solid from

waldnaefshae compound [12-1] and 57.5 mg of the compoung{a3rah7/e7s224
according to the methods of EXAMPLES 17, and 18-(2) to (4). 10The

spectral data of the compound [24] are shown below. 'H-NMR
(CDCI3) 8:9.63-9.56 (in, 1H 1/5), 8.97 (s, 1H 1/5), 8.90 (s, 11-1 4/5), 8.74

refet(ﬂgd T @1@&6‘% (Mﬁ'dliﬁ)z §\5¢§ &Braibdd dm)o f%ue]dﬂnﬂf@nﬂ Ml‘fadg@Mg of the
com %%Zac%% to%!% | 3!(%668 3 (m 1H 4/5), 6.04-6.02 (m, 1H
© Eﬁ‘% O G 5 1H1/5) 5.14-5.11 (m, 1H 4/5),
4.43 (s, 189 18mMe81 GGH: 1) by B Ao moidi - vimabyiipienyDahylfeino}-
4-(B-GireyHinideZ08L 2 émfndu]:&z'i-}gyriﬂ@@(w o8ty [ FH), (e B&Aianr¢ferrddiy as the
compodit Y2 [Muagbhaifed 4réd8f8 (iR oBblelpiassi HOB2(Mtokdihg XM LS ample
fand 26 Synthesis of 4-(8-cyclopropylimidazo[12-a]pyridin-3-y1)-2-[(( |
8)-1-{4-[(R)-[(2R
e TRl s
formagdehysh ﬁ?immctﬁ%r@&%ﬁ@%wa%%@%ds&ﬁﬁ&dﬁﬁ* (5)Catny the mixture
was dii8ddyclophopy limigaziefin@-aipy rTtith<3apdtjcd K {1tble Iflaf(8]-a saturated aqueous
soiutﬁf)%%ﬁ'e&l@ilmﬁfﬁéﬁ%ﬂﬁi@u%&%n)ﬁllﬂamem&yﬂ@mmaﬁw&aﬂﬂnﬂﬂmhed
org pﬁygr %%Q\Parsﬂgél%g @ltgpa%g gx‘%g%d @f&{ ngr rg%? LR %ﬁgc [21@;9 insclubles
ere, the compound té;t £ %un Ex(\' dl;%ssl} {r?qggx gise was purified
e R e p e S
by pisaaekye dHivd e shrmetearpitpieYRITRg a bRy e ﬂﬁ?ﬁ?@’ﬁﬁ"é‘?ﬁ@ﬂby%ﬁh%eﬁm
the comfloonyjate a[ﬂﬁ%&]cwa@mbiai Bleehfrbmeligsefdhas Mesrfing 1O above pusification

condéﬁ&mmﬁg“muy @ailabis: a‘ﬁmp@m Hmpex Joierpatispaldnclacegiding foe:
comp unyﬁ?ég RIEXAME a?f? uqd%e@ gmzdmg ggoaru@ﬂypoq,&% 11
was a MiIXtu WO

195
(hereinafllF %%%%og@iﬁwg M B

ComjpBrd ] Thereinafter, referred to as the compound [25- Ib]) were obtained
under thepuifikatipnigonditda desetibed i EXN AMPEEIS 2B 5B 2 44 H0445),

8.76 ESAMBHE S itheslonvspelarjty, @@mou@du@;omaoun@ thaselued fisgounden), 6.07
-60 x\zll %’%@'“9@5 gnazﬁ‘%?? ol d?@' [£351,2 1&%@%@95‘5%'?{ Iy, Has), 494

rﬁ ound goun that el afterwards u he above condition)

(s, I@&E@n?pﬁ&fﬁhlj[ 548 ﬂtfz‘)%afﬁ)r&g% %&H*&S&W’E&éﬂi 170 (m, 6H), 2.53 (s, 3H),

1.82 (4-FR)=| (82 1162 {diAre B HIp Y HEblidin-2-
35yl](hydrexy)msetmalphenyBethyl)carbamate [25-2] (hereinafter, referred
Eg&g h@ compound [25-2]) was obtained from 193 rag of the compound

25-1a] a of EXA 1 1)+ s,
2008/08 %%%Edg%%ﬁ%%g;ﬁ i ME&%% g%{jozr’qﬁ% HOREL
TH=ESirhotid! P thérEind e rerdir&d%o H¥ ik H%h?p%“u Wéé’ 3), 3.83 - 5.82
(m, BhtHMectl4s aldte VEROR SoiitH f*@ﬁ{%lﬁwg%fﬂ@é@rﬁﬂwrﬁ? (L2 HI %R 65 G,
21+ 49, of thezconmp o[ 262 Bagcorslings south exmathp g of-EX0AN BEE 1-(7).
mass: 468 (M+1)".

EXAMPLES 19 and 20

Synthesis of 4-(8-ethylimidazo[l,2-a]pyridin-3-y1)-2-{{(}8)-1-(4-{hydroxy{{(2R)-1-
methylpyrrolidin»2~yl}methyi}phenyi)ethyl]amino}pyrimidine—S-carbonitriles [19] (hereinafter, referred
to as the compound [19]) and [20] (hereinafter, referred to as the compound {201) (here, the compound
[19] and the compound {20] are diastereomers. Please see Table 6}

(1} 300 mg of the compound [41] (See REFERENCE 3) was dissolved in a mixed solvent
of 6 mL of tetrahydrofuran and 6 mL of methanol, then 100 mg of a carbon catalyst of 20% pailadium

- 60 -
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The spectral data of the compound [25] are shown below. 511-I-NMR
(CDCI3) 3:9.63-9.55 (m, 11-1 1/5), 8.97 (s, | H 1/5), 8.89 (s, 1H 4/5), 8.73
wlthodss®sBoHz, 1H 4/5), 8.58 (s, 1H 1/5), 8.53 (s, 1H 4/5), 7.3 294M075224

4H), 6.93-6.84 (m, | li+1H 1/5), 6.68- 6.65 (m, IM 4/5), 6.02-6.00 (m, 1H

4/5), 5.84-5.77 (m, 1H 1/5), 5.38-5.26 (m, 1H 1/5), 5.13-5.09 (m, 1H 4/5),

4.67-4.50 (m, 1H), 4.34 (s, 1H), 3.11-3.07 (m, 11-1), 2.62-2.45 (m, 2H),
hydrdnide %&:;"aé@éd 8-!‘!%1@ D r%mréﬂaés%&k £58 2 34hhesloB3 i terkipefuBrbizder

hydr?'%?g! it osp ere sel a:!'a[)ss Erid Q%%F' 2:’6210 tega(r)up %F}‘if‘trgt ]VQaé H«;nggg‘éﬁec? Qg%er

ute conifguration of the title compoun
T%

Tedu%ég‘”ﬁ;ét’é%ﬁﬁ%ﬁsﬁ %ﬁéﬂf&%‘fsocfﬁﬁghfﬁ‘a}ma&* a5l9% tﬁ‘fﬁhéﬁfﬁf%‘% Hpolida ©
formf@&sita, sointipofial 22N apieotistpuizstivietnfofodiceesoiddidnibaels. anéhg mixture
was QPR lenperatutemanshthedmixtu@avasiiriadiat the same:tempeiyieus

soiutfgﬂ gf Q&hﬁﬁz @5@@&1 %%HQ;Q %'%l%}{\@& %mt@ﬁgryﬂgﬁgdiggklgﬁgﬂomfom
pressure. To the o |negr£ﬁ15|du§ Wgter was added e mixtur. Was

and %Wféﬁl%‘fﬁ iorotoim. Aheobi nic [ayer wag s
B A ML e U LA
concwvare:fitedede=anditesfiltrateohais edhvenfratethotdeiretufodprekdtird:

meth;@?r@ﬁ@@eﬂ]m%@ﬂm&WI@@ﬂa%rﬁPﬂﬁt’iﬁ&@iﬂmﬁd fexred to as the compound
[19- romatography to obtain 6.1 mg of tert- butyl

S)-1-{4-[(1R,7aR)-7a- meth tet

20pyrroloé )b (‘,TFlo.fS} Woior ?Prﬁgf%%@“ c%%fékr'%g G | pﬁ]‘%g% inafSpined

both psferpltites a@ﬁf@&&%w@@ﬁﬂufzmu Effaceprding

to théneaisur effent ot mg)como@mnmtéz&@nmt@bsommowmﬁgmm@omgme 1-(73,

the cSRERRY NgjlRas é]@nﬁbﬂ}ﬁyt%%ﬁ&lﬁpﬁi&lﬁ’e [22lpserertntesminR polarity compound.
(5157 fg%%éft) U5 SRR ZPH NS AR 1R800I et

compoun S obtained as a pale yellow solid rom 45.6 mg of the
Compai Bl%d [12-1] and 132 mg of the compound 25[25-1b] according to the
methods G- EXRKDUES 25643060 Hnt (85 96hd 8h&etrdi dabopihaT G
1Hx DOy SLIEO 26 re. shoiwT belok, 840-NMRHCIDIE § 3} 8 D08 8+0 Bb«{fH), 1865 - 5.76
(m, 1HR)/58:9458-994(mR, i{lrbrﬂs}8§465)s 835(% ($514551/5%38 57 (8, JxH)4153i45 3.05 (m, 3H),
Al SR e

5.16-5.137: 143 @/8))4.80-4.67 (m, 1H)443(sIH) 30315307(m
Compduyl 2®3-2.49 (m, 2H), 2.27 (s, 3H), 2.09-2.05 (m, 1H), 1.85-1.50 (m,

21-1), 1.62{avid=@8 1k 3; Q) (dl B6618RG (R 249,93 GOHEAAS A8 {4 ) Hx4/5),
2.80 Qa9P=G; §ﬁ£%}§ﬂ7@) Basss, 281N (s, 1Hx4/5), B THE SRSTILIES. 70 - 6.66 (m, 1H),

6.04 C%%%%r?ﬁ%%‘l% tgr?%j 13 Wffﬁ?%t‘?ﬁﬂ INgdshy: the, {ollowing s, 434
4335(%@1,73&1%&9 ing%;go%e’/ 37& 1D, 244 - 2.17 (m, 2H), 2.26 (s, 1HX3/5), 2.17 s,

2H+1Hx2/5), 1.90 - 1.68 (m, 4H), 1.64 (4, J = 63}-{2, 3H), 1.37(t, J = 7.8Hz, 3H)
mass: 482 (M+1)"

EXAMPLE 21

Synthesis of 2-[((15)-1-{4-[(18}-2-(tert-butylamino}-1-
hydroxyethyllphenyl}ethyl)amino}-4-[8-(difluoromethyl)imidazo{ 1,2-ajpyridin-3-ylpyrimidine-5-
carbonitrile [21] (héreinaﬁer, referred to as the compound [21])

29 mg of hydrochloride salt of the title compound [21] was obtained as a white solid
from 101 mg of the compound [2-5] and 95 mg of the compound [4-2] according to the method of
Example 2-(7}).

The spectral data of the compound [21] are presenied below.
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35 pyrrolo[1,2-c][1,3]oxazol-1-yl]phenyl}ethyl)carbamate [25-6]

(hereinafter, referred to as the compound [25-6]) was obtained from 30 mg
wabiigggoipound [25-1b] according to the methods of EXAMBPEES SR 8itd224

66-(4). By NOE (Nucleus Overhauser Effect) measurement of the

compound [25-6], the absolute configurations of the compound [25-6] and

the title compound [26] were determined. - 65 - WO

2008/081 T, 1107, NA fu

2,4- d|chlo%%§§§ﬁ%%%lﬁe étérr%mg?gchl {ﬁg‘? z]{aﬁ)?l%rom élﬁi(-)lz’ 1 xm)’ 506
@ IEG: %)'%’2"%8(?156 ThRé&ASRy 22tk Wﬁsém’% i é&x’ﬁ{ﬁéé&’%&s 6&"‘”2)
&.64the Fhctfibd B& desThABEd. i1 Ani Bierh™ 38tz 1577200.57 865, 34 ibb<1/2),
745dichiorabis(tiipheny piosPiine) paladium, (1) 3 angd-8380Hm Liof o tanitri®4 (m,
21y Was S&IE{@Q@&@P%@%gﬂrmﬁft%cq%mt@ﬁ;f@@@@@mww@@%%ﬁxzm

10mL of water (év? g)g potassium fluoride were added thereto, and the
mixture was stirred ov rnight at room temperature. The insolubles were
filtered thEBtfdh Celite, and the filtrate was extracted with ethyl acetate.
EXANMIE.B3fained organic layer was washed with water and saturated brine,
sequentiadlypiairg &h’ﬁe@km}&r aninsiroussedinmsujfate. The insolubles

hydrwgeﬁxy@&.% naighihg diljrate wRscanceniraiad Hadar g ﬁﬂymmgw&m\e [22]
talne% residue %@ ﬁ)urlfled by silica gel ¢o
er?:ﬁ Thit enﬁf.:lp%as(t USnt I5hexanel/ethyl acetate = 100/0 to 40/60) to

obtain 14.b%B6f rerIdeddez) S BRI tisraimine 2 pigpelid from
2.23 (herbinaftgryuel EHE dutd Zasditee compooh U Aty disg oyl wattsd|id Example 2-(7).

(2)25.2 g nithrcsenpaungd 2anbbwasdissoadidamixed solvent of 320

lift, of 1,4+ digyang, 1@1@6%@ Mlo%kyater- z{@ﬁ% 2812 hRh MY tygmsycg@&

d imide was ad er an jce-cold condijtion, and the mix
e S el oD TS s -
5-2H208P A A firee B-EHior8hyrid {#e \Tashddbd anthe niikidrd-ad itz
1Hx0Zermight7asreasHerHperatiig. (A JsalidtetHaga G Sotiuhi Hiydidgen, 5.28 -
5.05¢arbanatessolution was addesdherete) anck thesgixtuig Was @xtiaeieg withs,
. nixed solvent of chloroform and methanol (mixing ratio: 9/1). The
obtained organic layer was, dried over anhydrous sodium sulfate. The
insolublePHE& Fe@/i alﬁd the filtrate was concentrated under reduced
pressure. To the obtained residue, hexane was added, and the mixture
Exaves stineehiars30 25minutes. The solid was taken by filtration, and dried
under fe%@@d&f @ﬁ@%@ﬁ&o@k@ﬂn@@a&g QJ‘aﬁaﬁhJ&@ya) 2-[((1 8)-1-{4-[[(28)-1,2-

dimeﬁ%)(?% hIP § I)é ?ﬁ% l{p]igijnn-ll- ]iho] Xl” ZaZboz i I de 23] (hereinafier,

asa e Oow SO

referfeg %53‘@ mﬂ@%%bﬁmzrﬁ @fwa%ﬁaﬁs% v&a ‘6%@8?%6%%%@ A%
comppindi2Fifand thecatieonrd d2dlasc dirdistbeireretBienselee Apbleéicold condition,

and the mixytos envvatsiirieehatdogtisstliiem pevaiy re fi-Maaus-Thecreattianly
avau§sauw&9 WRRSPRCeERtatundRn Md @9@%@5@5&&5@ cﬁ&@fﬂ?@xa@@ﬁﬂm of 1,4-

S urlfled silica gel coI mp chro rq ggl ent;
d
“‘1""”}%%‘%%?0\&?%% ol = i%‘ﬁfdsgs" % 16 obtain 1 ‘69 éF FOOm temperaure So

as “’(*fg)P;E*{EP:[@%%S%iﬁb@fﬁ%iﬁﬁéﬁﬂ}”ﬁﬁ@ﬁ%ﬁiﬁ% ﬁB‘)‘é‘ﬁ?arTSl‘Fﬁ’fe%‘T"m
solut{pre feih &t ryrefdded dotws ssathistcbnmploa AcR[@ Tha hiakig v itstraolkid with ethyl acetate.
The {Ahedixibir R S. 00 §ahid o RO MPaIIh{AZ -2 3:0d G0 bihgianRpagiatum sulfate.
The L%Zf&ii’eg'vgt;egiltered, and the filtrate was concentrated under reduced pressure to obtain 842 mg of
1-[(benzyloxy)carbonyi}-2-methyl-L-proline [23-1] (hereinafter, referred to as the compound [23-1]).

(2) To a solution obtained by dissolving 840 mg of the compound [23-1] in 16 mL of
tetrahydrofuran, 4.31 mL of a borane-methy! sulfide complex (a 2 M tetrahydrofuran solution) was added

63 -



10

E5

20

25

30

35

350f sodium carbonate, and 10 mL of N-methy1-2-pyrrolidinOne was

stirred at 170C for 2 hours. To the reaction solution, water was added, and
witheebdure was extracted with a mixed solvent of chlorofornrandetivylers224

acetate (mixing ratio: 1/10). The obtained organic layer was washed with

water, and then dried over anhydrous sodium sulfate. The insolubles were

filtered, and the filtrate was concentrated under reduced - 66 - WO

at rogmﬁégé%%i@ B kB RRONEIQIAR 24dEeRsig b oblained de sidu@\Rssion, o
satuBt Ao 5%4@%%9' seaumnehianalegranhy (el et chioileun et @%%m

talne utlon was concentrate under re uce
efhybwé@aré’ haﬁfeﬁﬁ@ﬁ ﬁ@%%ﬂiﬁé%é&'ﬁ.%&%&*m R o e L R STo TS o o
magobtains@78. gibt theltitlescomfidiard. (27 fadilirpaleay cfivmniseid usieh eeduced pressure.
The SheGHalGR1R AtihetempauRd d2 fb areshewadetply. (cluent: hexane/ethyl acetate =
100f9r?o %0/'\45%% S@c@&@ﬁ @;«:?geﬁwﬁ(zls?'ﬁa(i?y%}%qm&tg go oy éb'y!f}oﬁd?:{é (harbiylate

=5.9 Hz, 1H),
(23- @6@*’? ‘?fer@%*ﬁs gi ‘6“4"%‘?‘ dgd a0 Hz, 3.7 Hz, IM), 2.87 (dd,
12.0 Hz, §7Ta2 sehutiey, opisine(chy, dissoly mapyiyme of the comppuaddes(dl e big me of
pyridite, i3 Y, 0 {BloBibnt Oiaesg of 88s{NietijrENOAIVHRE Fap Bi8ynthegistofiperature,
and M?%%@e%d[ﬂﬁmw i0a&e] Ird 1] Py BA-2MBw saturated aquecus sodium

i;hmsh rﬁ%ﬂeﬁ% gdxéhaqgm@mmma%&@m&mmmp%@@aﬁm@ezlg;mc
hereinafter, 15referre z’;‘jp to as the co agd)sA mj é"érme

ane‘b‘f’%diﬁaﬁ"é‘ SF e RB B LHERES A1 U3 HigERt 2 SR T"I[‘c’l%J’)enty%%f@
sequpRbH bRyt SebdoNeraray e s By e H@tﬁéﬁ%ﬂ@?&ﬁ#@ﬁ%ﬂf ] é&fﬁtﬁ was
conctietal u2006;449;d3068) 6 T8enigadfirddiditsepropiflecdthwidivige, Slmin of
cho%%@hﬁ@%&%x@ﬁ%ﬁ@%&h@m evesnigbbaindes reflepoedhe (25)-2-formyl-
2-metl c%%tlon %(lg— -Car oxy ae t{) E’gglag 9 ¥h£rpe%tglg$ 90?'!’%8&1&’[’%%’} was

he mixture was extracted with et The o %

organic I4J&F g aHEE STeP ey disae %%aﬁ‘ﬁé)g etmfrﬁethy o
diamiing oteroldisspherdifi Rér@d%iﬂ*d@ﬁé@ﬁ*&?ﬁté‘iﬁ%@ﬁ@é‘h@?ﬂé&%ﬁﬂ@ﬁ?éH?}Eéb“73°c=
and BERISMre kine-bijainsdureisiig ampeuifieo byasHitadgkéreolunfier stirring at the
samERHPRAAG R No(E H%GMW@M@{MW@@&%&D@MQ S5/R:ieyRIAMAR solution
Preparef? 1505f ]E%';t E’)é] %1#]0? tﬁ i 2__{1 )_( rox%d%ecﬂherem and the mixture was stirred at -

opgnty Inole thyl|carbamate [28-1] (hereinafter,

the Sﬁgf%vf@a%“ag e é&ﬁ?ﬁo Ad ﬁ%qwét%fw%%ﬁffaaw%@’?ﬁaw fjlgride
solutiitheveo ridod et [PBniere irfeairaetefbyidue toy bas i cOhn pblairad o8 v iy er was
wastobtainaehasial pale, yellonesolid fnbyirdl mefed theaeompottier| thé-Biditdes were
filterkd LM OHIRECRMPRGE 1B &h&@@&[@@&é&&@%ﬁ@m@%@ﬁ BXAMBLE s)-1-
[(tertzbuto)zycargo&4?)ampneo]§geﬁtrf? ﬁfﬁyg fo%@?me%”]??%e%ﬁ;%]naolf%l ?yc\:/ar;b%%f?\{\é [23-41.

The compound [23-4] obtained was a mixtare of two isomers, which was then purified by silica gel

yqene

column chromatography {eluent: hexane/ethyl acetate = 100/0 to 40/60) to obtain 199 mg of a low
polarity compound (compound that eluted first under the above condition) [23-4a] (hereinafter, referred to
as the compound [23-4a]) and 117 mg of a high polarity compound (compound that eluted afterwards
under the above condition) [23-4b] (hereinafter, referred to as the compound [23-4b}). Here, the
compound [23-4a} is a precursor of a compound [23], and the compound [23-4b] is a precursor of a
compound {24} described later.

(5} 23.3 mg of the compound [23] was obtained as a white solid from 38 mg of the
compound [12-1] and 57.5 mg of the compound [23-4a] according to the methods of EXAMPLES 17,
and 18-{(2) to (4).

The spectral data of the compound {23] are shown beiow.
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30'H-NMR (CDC13) 8:9.21 (br, IN), 8.41 (d, .1 = 3.9 Hz, 1H), 8.23 (d, .1=

3.4 Hz, 1H), 7,42-7.37 (m, 5H), 7.26 (s, 1H), 6,68 (brs, 1H), 5.54 (brs, 1H),
W6 004091, IH), 4.58 (dd, J = 3.9 Hz, 9,3 Hz, 114), 2.88 (de#/spR@7iz224

12.2 Hz, 1H), 2.53 (dd, J = 9.3 Hz, 12.2 Hz, 1H), 1.65-1.52 (m, 6H), 1.60

(d, J = 6.8 Hz, 3H), 1.47-1.39 (m, 2H), 1.30-1.27 (m, | H), 1.12 (s, 3H)

mass: 509, 511 (M+1)4. 35 EXAMPLE 29 WO 2008/081910PCT

20(17/07%1{ (CDC};)SB‘ Rthesis: oh(l18)r2 (et hstylasying) 1ki44( S &, 14 1/5),

I
S S s i Y A s L
8 e Fr SR A e G B . NS

2.45 3 2IGhIDFG- 5%@@1%ﬁyﬁwwwlﬂ381é§'éwﬁwmﬂ@a&ﬁﬁﬁﬁa]thlﬁbﬁ 26 (m,

10, 3[28115(bereinadier-oredeniedijo as the compound [29-1]) was obtained
from 139 mg. 0fs2. (qmqliﬁhloro -5- methylpyrimidine (commercially available

from Aldri 5 or ton and 50.2 of 3- cyclopr ridi ly ine
(sy ntheS| %J%Q e?ﬁkethﬂedj %%‘Pa%“s% da(%ﬁg%‘{mlilg) %{«%ma%ﬁoa g of the

wmw&ﬁ.&*&naﬁ%ﬁmeewy%é&%w@%mw&@%@%mﬁ@ 17,
and B pdhd (2). (2) 10.9 mg of the title compound [29]

(hereinaftgy; spfaredto.agdiegompound-£29])-hdaas.obtained as a white

f°$id1{f0fz§§rm9 f:%@ SQ{%B@%&%%?H% ng 97-7](§,3 'i)@gi%f t?@&@@ﬂ%dg ?4 @ J=
e BRI
6.64 ifﬂ)”é‘%@ @% 48 (IFB%'I(%’SKFH?S@ 59 (e, U5, BB 128 e B Jsd-ifrms 18
4/5),3.8B(¢d] H)=35.9- HD, () HD. 142(ain. 2H)2C 8z, 1%)24%2)%} JE.3.08HZ50 (m,
2H),3%3@ Hzd. d‘Hz 231&9 (4. 125kl a1z 841 Em 18] b 24 842R05tm, 2H),

2.35 (s, 3H (+5fls—68HZ 3H), 1.15-1.10 (m, 21-1), 1.08 (s, 9H),

0.92-0.82 | m 2H) mass: 485 (M+1)t. EXAMPLE 30 20Synthesis of( |

S)-2-(tert-butylamino)-1-[4-((15)-1- ( [4-(8-cyclopropylimidazol[1,2-
EXAMBYRBI#E 30 2R 5-fluoropyrimidin-2-yflarnino}ethyl)phenyllethanol [30]

(hereinaftamtiiedis et (focad direpgiimipooil - bROG(H)- 13 H 2 @FS)- 1- {4-[(R)-[(2R)-1,2-
dime3yRyeIRIa:-Eluareryimidiontndrlmyslanepylimidazellalpyidinghereinafier,
referred to as the compound {25]) and 4-(8-cyclopropylimidazo{1,2-alpyridin-3-y1)-2-[{(18)-1-{4-[(5)-
[(2R)-1,2-dimethy lpyrrolidin-2-ylj(hydroxy)methyi}pbenyl } ethyDaminolpyrimidine-5-carbonitrile {26}
{(hereinafter, referred 1o as the compound [26]) (here, the compound [25] and the compound [26] are
diastereomers. Please see Table 12) .

(1) Benzyl (2R)-2-{(4-{(1S)-1-[(teri-
butoxycarbonyaminclethyl} phenyl ) hydroxy)methy!}-2-methylpyrrolidine-1-carboxylate [25-1] was
obtained from 1 g of H-a-Me-D-Pro-OH (commercially available from Chem-Impex International Inc.)
according to the methods of EXAMPLES 23 and 24-(1) to (4). The compound [25-1] obtained was a
mixture of two isomers, and 195 mg of [25-1a] (hereinafter, referred to as the compound [25-1a]) and 134
mg of {25-1b} (hereinafter, referred to as the compound [25-1b]) were obtained under the purification
condition described in EXAMPLES 23 and 24-(4). In EXAMPLES, the low polarity compound
(compound that eluted first under the above condition) is a compound [25-1a], and the high-polarity
compound {(compound that eluted afterwards under the above condition) is a compound [25-1b].

(23 140 mg of tert-butyl (18)-1-{4-[{R)-[(2R)-1,2-dimethylpyrrolidin-2-
yiihydroxy)methyliphenyl}ethyljcarbamate [25-2] (hereinafter, referred to as the compound [25-2]) was
obtained from 193 mg of the compound [25-1a] according to the methods of EXAMPLES 19 and 20-(1).
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[30-1] (hereina_fter, referred to as the compound [30-10 was obtained from
11.5 g of 2,4-dichloro-5- 25fluoropyrimidine (commercially available ];r
wo&hmmmn Co. Ltd.) and 9.21 g of 3- cyclopropylpyridine-f-(;:\%;l}rllze00 PR
(synt_hes_|zed by the method as described on p. 142 of the International
‘Publication of WO 2006/025567) according to the methods of EXAMPLE
27-(1) and (2). (2) 673 mg of the title compound [30] (hereinaft
referred () a54he cotpdlandiBONdIAE GBrifrEE dEEFFOIRARY! cSSTRYBALD
was obdified agfa% GonRQuRde Bl eung ok thegoftherd Ok bardd {3ee 9] the compound
[25*2255)‘}‘&%5‘%%%%%&0%‘ Qﬂ% &n%}gML@gQM_PLE 27-(4). The spectral data of the
po | areds O\évnebelovgi;l(ﬂigg“\é%«ig%l?&@ 8:9.20 (brs, I H),
8.41 (d, % PEHSAY BLG T =39 Hz TH), 7.39 (g, 4H), 6.83 (@
5.8 HLRYIB(EOG, ARSI (B, BB B L bE T Dy g
6.5 HAZHLD), 8 5AASTHAG) B S8E B2/ BT A5 ¢ 0% (i ia1s 14D, .65
6.65 Gt F 3RSk d 1 71H2/8,8.4475 1'Hju, 1593560852668, Bk, | 8- B3I, 1H

= Z, ), 1,06 .
9, 35700 Go OB T OB BT S %%&slgﬁg{ffm . PIERAMBIED: G
3H), 5741 Fe T ANAPIE) TEAES T4 BAGOro 448" (trif A2 (m, 1H), 0.50-0.85 (m,

5H) uoromethypimidago[ 1,2-a]pyridin-3-yl]py rim idin-2-yllami no)ethyl]phenyl}
gthgn()' [34}heseinafier, referred to as the compound [31]) (I) 143 mg of
5;3(] p;r*:éﬁ%%%%ﬁ@&ﬁd l@%}}\%&{ﬁ'&ﬂ?ﬁfé&ﬂf&lﬁwm] widlalzeftiged by the
AR T B 1 5 P AT A e £ORARUE LA Wt
solutippalaAeisicHioeTy %%ﬁ@mé@gdl Ekfa%’?é?;mdeﬂ uorsqg%g nl'%'@s‘?ax&%%&%%ﬁ@%ﬁ 2 hours.
, . Ra°T%% g of 3-
The tefiorometiylpy e 2tehite SRS by NI S Yasiar”
nd B0B8Lothe Interaationalublicalibacdhine 2608/ BEE5EP P EekHifg =
brin%%%n&”ggé%gé %h rﬁ%ﬂéﬁ%ﬁl@&ﬂ&.&m (Rp1(B):3 QB Migpef hel tittefiliate was
conc LSS E SRR SOl T A o o i bt o
ottt 6 LRS- AL b T G A XA
pym@BH(4)c Thaspettralpheaybicthdeohpeant (S aredi s HE0R > the compound
[25-41). By NOE (Nucleus Overhauser Effect) measurement of the compound {25-4], the absolute
configurations of the compound [25-4] and the title compound [25] were determined.

(5) 15.7 mg of the title compound {26] (hereinafter, referred to as the compound [26])
was obtained as a pale yellow solid from 45.6 mg of the compound {'1 2-1] and 132 mg of the compound
[25-1b] according to the methods of EXAMPLES 25 and 26-(2) and (3).

The spectral data of the compound {26] are shown below.

'H-NMR (CDCly) 8: 9.63-9.55 (m, 1H 1/5), 8.97-8.90 (m, 1H+1H 4/5), 8.58 (s, 1H 1/5),
8.53 (s, 1H 4/5), 7.43-7.32 (m, 4H), 6.93-6.85 (m, 1H+1H 1/5), 6.66-6.62 (m, 1H 4/5), 6.04-6.03 (m, 1H
4/5), 5.85-5.78 (m, 1H 1/5), 5.38-5.28 (m, 1H 1/5), 5.16-5.13 (m, 1H 4/5), 4.80-4.67 (m, 1H), 4.43 (s, 11),
3.15-3.07 (m, 1H), 2.63-2.49 (m, 2H), 2.27 (s, 3H), 2.09-2.05 (m, 1H), 1.85-1.50 (m, 2H), 1.62(d, J = 6.8
Hz, 3H), 1.36-1.26 (m, 2H), 1.16-1.14 (m, 1H), 0.90-0.80 {(m, 5H)

mass: 508 (M+1)".

(6) The absolute configuration of the title compound [26] was determined by the
following method. 11.6 mg of tert-butyl ((1S)—E—{d-[(!S,?aR)m'?aumethyH-oxo‘tetrah)'dro-1H-
pyrrolo[1,2-c]{1,3]oxazol- 1-yliphenyl}ethylcarbamate [25-6] (hereinafter, referred to as the compound
[25-6]) was obtained from 30 mg of the compound [25-1b] according to the metheds of EXAMPLES 65
and 66-(4). By NOE (Nucleus Overhauser Effect) measurement of the compound [25-6], the absolute
confi gurétions of the compound [25-6] and the title compound [26] were determined.
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'H-NMR (CDCI3) 5: 9.55-9.25 (m, 11-1), 8.47 (d, .1= 3.9 Hz, | H), 8.26 (d

1= 3.9 Hz, 1H), 7.64 (d, J = 7.3 Hz, 1H), 7.43-7.37 (m, 4
H -
WO IMF/BB305 53 (m, 1H), 5.04-5.01 (m, 1H), 154.59-4.56 (m)PI , 2%&%%9 H

12.0 Hz, 3.7 Hz, 1H), 2.53 (dd, J = 12.0 Hz, 8.8 Hz, 1H), 1.6 =

Hz, 3H), 1.07 (s, 9H) mass: 517 (M+1)+. EXAMPLE 32 )ZOSy%\téldés\?s (?1‘.8
(R)-[_4-(_( | S)-1-{[4-(8-chloroimidazo[1,2-a]pyridin-3-y1)-5-fluoropyrimidin-
2-y|]am|no}ethyophenyl][(2R)-l,2-dimethylpyrrolidin-z-ylImethanol [32]
(hereinafign wetarred to as the compound [32]) 15.6 mg of the title

compo dgg §gsls(gﬁﬁ§5r_)§f{§5 vigjene i -as((ne) cotrpGuh iRy weld. ,2-2]pyridin-3-

obtained as a y llow sol Igagag 5_3;

£ SRMBOoKAGHd % 4] apd d
yh-5- ﬁﬁ’@‘"ﬁﬁﬁ@iﬂﬁr%g '30[%2&}!%‘;% 5according to@ie methods ofé EX?MPLE%OW1
{271 27-(3) and (4). The spectral data of the compound [32] are show

11--NMR(EDELS) B: 8 I2 905 tenipr)Susepp iy 4% &%??“ﬁfﬁ?ﬂ’éaﬁiﬁ%e from
F}uort}c:ﬁeg’x &J"Etdeﬂ)i 9 Add-chs30:(10x: B G- BBYE Y {ethylEme Igyxgkggzgd@g ?(rﬁ:]mi
descr% ) (§7ér!§')%hs 1%&079661 03 Hkré?r)i’a?@ié@&[&ala\:ﬂens@r@ﬁe{sﬁmm@%smum
an, g 3§@ %‘ﬁ)"?ﬁ%@“ﬁ’&s 1@}%%1 o %gc%@ HzadHhdk28ch el Roak ith Bi8bre, 113
L T N 2 g I B B T o
mom%wmmlﬂ@}ﬂthyﬁmnmwﬂp@sm@mézmr Yot BugieAA %‘i‘ﬁé@]‘m cthyl

m{gﬁ{eé & i@‘i’a{z@r&&ih@sﬁ&fﬁﬁtﬂﬂlﬁh{@&}ﬁﬂﬁt@ed brine, sequentially, and dried

over ?@%ﬁ 1%%}8 f%( 10qu: J%@%@é@?ﬁ%@éﬁ ﬁitcgli add) e B9 rgrOF as concentrated under
reduvﬂ@f%ﬁ%&yﬁ?@t;ﬁ aé?] |efh ca argfél S iﬁ c,2a jel co!umr} Fé-n;oz;a:togrraepg)i[ (()eluent
hexaggeting wmﬁp&dﬁ@"(ﬁ%‘@@%é"ﬁﬁfa 148 o ?g e%(lzo p(%tlfj ng
fuodRFradiacconding i fermetinod ot ExoPRE A0 BAE0L8) (9710.5

mg Of the(ib% somRaLAshE3kdierainatietssiieriod whad tecobrhpilRe of 14+
dlox?ﬂ%ae azlj)n d%%]?erd}({é@({?; é%%!‘%gﬁ%%s&m&m@ [333d vanshid dhéagpofce-cold
condfiiyn, and the mixture was stirred at ro S te:mpera th0ds Qf FXAMBLEAiG(@haog 16.0g
of 2-amino-3-chioropyridine was added, and the mixture was stirred overnight at room temperature. A
saturated aqueous sodium hydrogen carbonate solution was added thereto, and the mixture was extracted
with a mixed solvent of chioroform and methanol (mixing ratio: 9/1). The obtained organic layer was
dried over anhvdrous sodium sulfate. The insolubles were filtered, and the filtrate was concentrated
under reduced pressure. To the obtained residue, hexane was added, and the mixture was stirred for 30
minutes. The solid was taken by filtration, and dried under reduced pressure to obtain 20.0 g of 8-chloro-
3-(2—chlom—5-ﬂuorupyrimidin—é-—yE)imidaze[l ,2-a]pyridine [27-2] (hereinafter, referred to as the
compound [27-2]) as a yellow solid.

(3) 15.8 g of the compound [2-51 was dissolved in 50 mL of chloroform, 45 mL of
srifluoroacetic acid was added thereto under an ice-cold condition, and the mixture was stirred at room
temperature for 1 hour. The reaction solution was concentrated under reduced pressure, and the obtained
residue was purified by silica gel column chromatography {eluent: chloroform/methanct = 100/0 to
50/10) to obtain 10.7 g of (15)-1- -{4-[(18)-1- ammoethyl]phenyl}~2—(tert~butylammo)ethanoi [27-3]
(hereinafier, referred to as the compound [27-3]} as a white solid. :

(4) A mixture of 3.00 g of the compound {27-2], 3.01 g of the compound [27-3], 1.12 g
of sodium carbonate, and 10 mL of N-methyl-2- pyrrolidinone was stirred at 170°C for 2 hours. To the
reaction solution, water was added, and the mixture was extracted with a mixed solvent of chloroform and
ethyl acetate (mixing ratio: 1/ 10). The obtained organic layer was washed with water, and then dried over
anhyldrous sodium sulfate. The insolubles were filtered, and the filtrate was concentrated under reduced
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The spectral data of the compound [33] are shown below. 11-1-NMR

(CDCI3) 5:9.48-9.35 (m, 1H), 8.42 (d, J = 3.4 Hz, 1H), 8.24 (d 1= 3.9 i
WOME3152U2-7 28 (m, 5H), 6.78-6.70 (M, 1H), 5.05-5.03 (mé‘ﬁ&)",zﬁ%ﬁ%’%@"

1H), 3.12-3.07 (m, 1H), 2.51-2.47 (m, 101H), 2.08 (s, 3H), 1.85 (s, 3H),

1.85-1.71 (m, 3H), 1.59 (d, J = 6.8 Hz, 3H), 0.85 (s, 3H) mass: 495, 497

(WEI'). EXAMPLES 34 and 35 Synthesis of 1-14-((I 5)-1-1 )
pressié-(Srehiorbirivazet e pipedin- A sl YRR i A ino)
chioGRRNRAYLE 2oGlimetiyjamino)-arrdethyiproparrisolt{a] (hérdtid pressure

referred 10.as the.compouadidR4henddas] hereinafier; seferrsts torastiel27] &
and i%eorfeﬁﬁ'glﬁn_d [351) ?here, the compound [34] and the compound [35] are

2 paligisleai¥oihers. Please see Table 14%Z 1) 51 gnof dimethylsulfoxide was
dissolveda speriil daRATHGUMEIHAHRS] 4R ETRE BitBerature of the

solution WasKBREBCISC?. Thérs. 18D fril ©f e dRetiddd doiaadirin
7.42.WBiGH, 208% Baat,axaly stichipsde Bissohedoias bedddheBid ST, I =90
Hz, ?{ﬁ iﬁ%ﬁ‘ 'i%g"?j%zﬂéﬁg.@ﬁ@?ﬁﬁ@%&E@Pﬁ&ﬁtufe 00 80 MinuteRIRME0 (d, ] = 6.8 Hz,
ereafter

mL of a dichloromethane solution in which 18.2 g of 2-
3H), écﬁ?r‘fétﬁ??amino)-z-meg_hylpropan-l-ol is dissolved was added thereto. The
mixture wassst#tdiiatithe same temperature for 20 minutes, 107 g of
triethylamine was added thereto, and the mixture was stirred at the same
ture for 40 minutes. The reaction mixture was warmed to room
ExAGBIRS/A _ actic ‘ _
A g Pl iR slehiosamelins imiecialied
organic layer was washed with, a saturated,agueaus.sodiyum, QR natter,
fluorppyBBidte 'é’BﬁfRiﬁﬁﬁm)g‘éﬁxﬁﬁlil})e%(%ﬁ%{éﬁ?gqo en E{Ily,1 a9£d drie ogler
refersdhy el Besmagmediith sulfate. Then, the insolubles were filtered, and the
filtrate was)gomoentratsdoungiel thederspuirslifa? TR DhaRstpIdeRaRRIamne
monXé?&%}ﬂ)?ﬁg (@ﬁ&@ﬁﬂé@ﬁﬁrﬂlw RggiotesueRHhpIes SUVRAOThIRIA0DE. 193669 613 me
of N h%%@@gﬁ%%@&z%%%&%@, [34sLh(hereinalie nieferteeigRsite reflux.
POU [34°1]). : ' (9 > obtained residug, water was added, and the mixture was
The t@ﬁ%ﬂﬁ?ﬁ%%ﬁ&%ﬁﬂ?ﬁ?gﬁﬁiﬁa%lﬁlbe)-ff-aﬁygroxy-f- methy ‘%rop I’Ighen | e
extrietidyDbard el SThoPyhirdiprerif FrerAs 1o QA 6‘?8%%&%’%%1‘2‘5 '
The WashoRtBIRRG e, 241 Ihg fifrshevaompoumfluadcarduEad Prgs thd e obtained
iR E’sofLéﬁﬂ 58 Liiaceardnade e mpthadsalm b bplomS-REand-21@)0 95/5)

&6)2.3 é%{;Off? m Xtu{Fggﬁﬁqlg tttéss '?WQ%[[%] and [35] was obtained
o FRTS I §' 6 35tHe ‘compoun Jﬁ& 4@;@%1@9@ the cg,;g}gggpgg [27:2hpound
metadexstoRAPTTHEO I RYh SR S EX AR ES 7 (5) aRd (4. (4) 70.2 mg of a
[28-mjxturelofethdidccompounds [34] and [35] was separated on Chiralcel AD-

WO 2008{08%310p6 Tid BROQTH AR 228 nndidbrsibirspieat 6 saraasrs 125D
was%qﬁa%%df%lz?}%% yellow solid from 45 mg of the compound [27-2] and 150 mg of the compound
[28-1] according to the methods of EXAMPLE 27-(3) and (4).

The spectral data of the compound {28] are shown below.

* JH.NMR (CDCl;) 8: 9.21 (br, 1H), 841 (d, J=3.9 Hz, 1H), 823 (4, J =34 Hz, 1H),
7.42-7.37 (m, SH), 7.26 (s, 1H), 6.68 (brs, 1H), 5.54 (brs, 1H), 5.07-4.99 (m, 1H), 458 (dd, J =3.9 Hz,
9.3 Hz, 1H), 2.88 (dd, J = 3.9 Hz, 12.2 Hz, 1H), 2.53 (dd, } =9.3 Hz, 12.2 Hz, 1H), 1.65-1.52 (m, 6H),
1.60 (d, ] = 6.8 Hz, 3H), 1.47-1.39 (m, 2H), 1.30-1.27 (m, 1H), L.12 (s, 3H)

mass: 509, 511 (M+1)".

EXAMPLE 29
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Column: Chiralcel AD-H (Chiralcel AD-H, manufactured by DAICEL

CHEMICAL INDUSTRIES, LTD.), diameter of 20 mm, and length of 250
wonmkisests Hexane/2-propanoUdiethylamine = 75/25/0.1 SRiow/rates 15224

mL/min The obtained solution was concentrated under reduced pressure

to obtain 22.5 mg of the title compound [34] (RT = 11.5 minutes) and.21

mg of the title compound [35] (RT = 22.3 minutes). The spectral data of

the com DQ@«%\C&&%‘&% %@M@W&E@&Q&%@@%ﬁh@j\dE%{@Q@%Q@}n%pﬁ;%?déﬁan 2
a}pylisduz fﬁg— - @Z{ idin-2- E}%nérg) ethré?hgx%ke?%nglf%%é@mg % {e%i_g)rrzd(?c? as the

compgpngt 2900 Hz, 3H), 1.16 (s, 31-1), 1.13 (s, 3F) mass: 483, 485 (M+1)+ The .
spectral datazof shecEoiApdland 38 ateysivim bdichey U5 Nrdgeeih 3@y ridine
[29- B:(BorhiBer iR 29 £Sthk bmpodid (@ 17 WaOdbkZindd fdm/1 5 mi 4 82(mrgiEllde)-5-

meth‘gﬁl%lgﬂé@n&ﬂ&ézaﬁﬁ&a@@% ﬂ&n'k‘l&%&?@!&olﬁ%ﬁ ¢ £8.03H)e2:80 (S,

H)
cyc:kz _Pﬂayxéﬁﬁggﬂmﬁ;(ggﬁggzgd y3 e me&xog assdes%égéds oT rqgfof In?emanonai
Publjsatiensf- W PAGBRAETOMRIZRE (2, Redfisthrdn i Ey 4B, 6?6&/%% 2-
Marnino}ézhif)p henyild disopropyled PhtiheGiydemeftraaiab [86)e compound [29])
was (bareinafiernieianeddn ssihecamprynshdlis])and 87 (heminalienound [29-1]

sccol 1SRG RNG EQMpLRYAg) (here, the compound [36] and the
compound 37%ar |as Sreomers. Pb%;se see T%ble 15) 25(1) 9.94 g of

tert-butyl[{ 15}P1°(%- heRtAmethynaZefidina

yncarbonﬁ}b‘%ﬁ%ﬁc&?ﬁé t’é‘{PB%ziiS(ﬁgPéﬁ]éﬁ%ri%ﬂa??e‘d BiagiHdd 1=
6.8 HOMPOBSB61H), %38 dtaine difr o, B-betuhydry a0 étilite, 3. 6bboXylR0 Hz,
3.7 1BCIiRecHrding torihernethodsioh AAMBY. G, bild oands(2)), 1.56 (d, 1 62.8 Hz, 31,
1159 ?gl&%%gw? GO er&%:’tﬁg%h}ygﬁplssolved in 100 mL of tetrahydrofuran

mL’ of met ano 799 mg of Sodium borohydride was added thereto
at room tgﬁ?f)edi%ft %md the mixture 30was stirred at the same
temperature for 2.5 hours To the reaction mixture, water was added, and

EXAtiebRixture was extracted with chloroform. The obtained organic layer was
dried ovegﬁmy@@@ﬁ,weﬁimﬁmeﬂh@m the- B MRS VR 8azo[1,2-
a]pyrl%%;? ny )%r—]gugpﬁagrla%% ?ﬁ Con i eaglg?ng&grQ !:Sﬁgru F&eﬂlﬁo as the

d'residué was puri column chromatography
compaitdh?hexane/ethyl acetate = 100/0 to 30/70) to obtain 632 mg of
tert-butyl G134 g o3[ 2<4blipmériitameryidizetivint gyclopropylimidazof 1,2-a]pyridine
[30- 3By lempeteapyimety Dnheayljetm Jcariamatedde dnancinadters riteineds-
fluor mntht% Wﬁi{%@aﬁ@l@ from Fluofosh&4® Q@f)’[@{@ b QtYé (N
Osp %Ic?%eggmeﬁl X ag des ribed 0 of the I tema‘iionat

-1-14-
Cyc;oﬁ] ety [h N _ 5{,%/3 rbarnate | ereinafier. rof rod 10 25§
P“b‘%?ﬁba W@[%‘@%ﬁ% d %?ﬁﬂ“@d%?rﬁ“@‘hf’ésg)%%ﬁé%% E}ﬁa"fé%z)z]
according2s thenardthe tdesPBEponn BI0E here(Bifign e ffied pes the compound [30]) was
obtained as an orange selid from 1.17 g of the compound [27-3] and 1.1 g of the compound [30-1}

according o the method of EXAMPLE 27-(4).

The spectral data of the compound [30] are shown below.

'H-NMR (CDCly) 8: 9.20 (brs, 1H), 8.41 (d, J = 3.9 Hz, 1H), 8.19(d, J =3.9 Hz, 1H),
7.39 (g, 44), 6.83 (d, J = 6.8 Hz, 1H), 6.65 (m, 1H), 5.44 (d, ] = 5.9 Hz, 1H), 5.06 (quint, } = 7.3 Hz, 1H),
4.57 (dd, J = 8.8 Hz, 3.4 Hz, 1H), 2.85(dd, 12.0 Hz, 3.7 Hz, 1H), 2.62 {dd, J=11.7 Hz, 8.8 Hz, 1H}, 1.59
(d, J= 6.8 Hz, 3H), 1.13 (d, ] = 8.8 Hz, 2H}, 1.06 (s, SH), 6.87 (m, 2H) :

mass: 489 (M+1)".

EXAMPLE 31
68 -
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WO 2008/081910PCT/3P2007/075224 (4)135 mg of a mixture of
the title compounds [36] and [37] was obtained from 720 mg of the

woampeend{36-3] and 200 mg of the compound [27-2] accorging;jezdee/o75224
methods of EXAMPLE 27- (3) and (4). (5) 130 mg of the mixture of e
compounds [36] and [37] was separated on Chiralcel 5 AD-H. Conditions
for optical separation are as follows. Column: Chiralcel AD-H

(Chiralcelgﬁl;gt,é-slis gﬁm;fg%mq@xn% qgél@h@ggwg%{;,u@ HSTRIES,
er 0)
o i T S PO AP ) 01 vt

referpddogpianferERtidhivas concentrated under reduced pressure to obtain
36 mg of thd 4itlecoitoarc¢S6IR Iy itddibrhirhife@)ifimb B8 miinidiael 1.2-

alpyHiRopmponelae, @BEmdi 8 minbkiesyad B specitabaaial ebihe 3 mg of 2,4-

dichﬁpw ﬁm(ﬁﬁg Qﬁ%ﬁ’é}cﬁﬂ walmﬂe]ﬁ&nwaéc(ﬁ%)ﬁd Q;H')S-

8.22-8.16 (m, 2 d = 7.3 Hz
h‘!ﬂlTiO ﬁ%l% %@me— - n es: ljie&ée}bés £ cni)egé)xz g )6f7 gl%z?_%er’nanonal
P“MEEF{)O"BOEE/WDPQ “?@*ﬂi aﬁ?PI‘f‘@ EB“’B popAs ﬂﬁ?xféépé%%j(ﬁrﬂ 2pq §3).
2.68-2.65 i) Eing & 80RRS(irpolikd)[ M adsrcA8hier] 9e(irb s TTheospeotrdB 1)
was Stiatan@f theerrprundiidlare shavw belows 2RHMNMIR( CDEH 8) the &8Bound
31 ﬁ’f.(ec%!%l @@&4&%&?&%}&%@94?@7 A1-7.37 ('“ 4H), 7.32 (d, J=6.8

IN), 4.99-4.95 (m, 1H), 4.87
(d " 6 ?ﬁipgﬁ\ﬁﬁ%“zf%ej"m%"%” hé’ 4“& i, 1:; 3.05-3.02

(M, | H), STOBR 6T BH)5 D928 (Ruitit):F 4748 - N‘BLJE%BS(&‘? ¢ 5 8% He, 1H),
7.64 iz} SHLp, Bz80HK17.43=75 D AHD 16 By 2560495, 2197 (N-(h,) FHRS. BN BLEH),
4.59386 (m, 1H), VNt sinef{39)H2: (et stylaming)-d 1dslhD)-1H0, 1.61 (d, J = 6.8 Hz,
3H), {448 s@'ﬂ oromethy Dim idazo[1,2-

a]pyrldln 3 -yl]-5-fluoropyrimidin-2-yl}arnino)ethyl]phenyl}ethanol [38]

(hereinaff&® refdif¥d'th as the compound [38]) 30(I) 180 mg of

3-(2-chloro-5-fluoropyrimidin-4-yOimidazo[1,2-a]pyridin-8- carboaldehyde
EXA[BLE] {hereinafter, referred to as the compound [38-1]) was obtained from

568 mg Oiy%tﬂesgishdﬁf%ﬁ(iwi{wwléiﬂéﬂﬁn(%[mQfﬂﬂll}ﬁﬁ\fﬁy%@xiﬁ%ﬁmmndm— '

Fluor Djcot
R R B e

compauh5dl of EXAMPLE 27-(1) and (2).
15.6 mg of the title compound [32] (hereinafter, referred 1o as the compound [32]) was -

obtained as a vellow solid from 34.2 mg of the compound {25-4} and 30 mg of the compound [{27-2]
according to the methods of EXAMPLE 27-(3) and (4).

The spectral data of the compound [32} are shown below.

'H-NMR (CDCl5) 8: 9.27-9.05 (m, 1H), 8.39 (d, ] = 3.9 Hz, 1H), 8.24 (d, } = 3.9 Hz, 1H),
7.42-7.30 (m, 5H}, 6.78-6.70 (m, 1H), 5.01-4.99 (m, 1H), 4.36 (s, 1H), 3.11-3.07 (m, 1H), 2.52-2.46 (m,
1H), 2.26 (s, 3H), 2.09 (s, 3H), 1.75-1.53 (m, 2H), 1.60 (d, Y= 6.8 Hz, 3H), 1.25-1.21 {m, 1H), 0.86 (5,
3H)

mass: 495, 497 (M+1)".

EXAMPLE 33

Synthesis of [4-((18)-1-{[4-(8-chloroimidazo{1,2-alpyridin-3-yl}-5-flucropyrimidin-2-
yilamino}ethyphenyl][(2S)-1,2-dimethylpyrrolidin-2-yljmethanol [33] (bereinafter, referred to as the
compound [33]}
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35(2) 97 mg of
3-(2-chloro-5-fluoropyrimidin-4-y1)-8-(difluoromethyDimidazo[1,2-

welpyigine38-2] (hereinafter, referred to as the compound [3&2D @S /675324
obtained from 180 mg of the compound [38-1] according to the method of
EXAMPLE 4-(2). WO 2008/081910PCT/JP2007/075224 (3) 12.9
mg of the title compound [38] (hereinafter, referred to as the compound

[38]) = 30 f th
e f‘w s ﬁqﬁ'ﬁzsgqr@f‘“ o éﬁéﬁ%@ ORI
ety R L s e R eibess 1 v

Obta@f@’ @8"’(6’?@5 pHihg %’-%“‘&@ (B EHAmying ylg @%E'(‘Fﬁs ﬂfw FEG79png30-(1).
(M, 1H 1/B10.51n/6) 1. 68> ZoBB<(m (B3] G155, RBFe(m, ithe bhinpound [33])

was bbestel Edidrdo hddr thelcompouhd123-1HhdQ 687 b 69108 % i) - B faoedding 1o the

sl HESRhE 05, 33? Ay H 419, 4.67-457 (m. 1H 4/5+1H 1S+1H 1),

4.32-4.26 IH 1 2.91 (m, IH 1/5 2.90-2.84 (m, 1114/5),

2.59-2.51 Spfi‘i‘j oL hegomRousd PP SPWPERYoH 1/5), L09-1.06

(M, 91-1 BN NGRS A 0P R PR EDESRE KO B SPRtAERIE ¥ (&, 1 = 3.9 Hz, TH),
7 42tenslgutyAi(L 8 -4 yipheosh ethl] canbantate [89PS 1y3afthe, cHMPOLAL7 (m,
imyJdcklwasydissplyedim 390 mlaefieiralydiofwan andgpoleddosiS78C.

Thereafter 31%@{}99{&? pjutylllthlum (1.6 M hexane solution) was added .

thereto, anggthe mixture was stirred for | hour at the same temperature.

774 pi, of N,N-dimethylforrnamide was added to the produced white

EX@@%@%&M?%ich was stirred for 5 hours while gradually heating back to

room tempexatsises T@itheenclion-hixiviradrad idddegidisatuetathoropy rimidin-2-
yz]maﬁxus‘e%@ Wifipn @lammenisheiladeand e MR NAS SXIAFISE he

| com ound %; a(?gggi‘gne-rehgagebrt?el? eddotrga%r&lc 3 ecr“}/r\{g %gpa&?ﬁg mggﬁ%?{fﬁ and the‘ |

rine over anhydrous magnesium su
compoupd LT iAHE MRETe V\ﬁéeéﬁﬁgéﬂ?rg%d under reduced pressure, and
the resultihyf iesid denviardspiiivifiédvlay ditliciied é¢ ¢olhmf dlahisnearsiepuephng the
remp@inents isanathyl pgetates=C] OB, 1 5OA0Nf toipblatindthdnngiafon in which

59. 1@5?8&5%@;%%3&%@%&%%@%@&@%@% b@%%&ﬁ?h@sﬁrﬁé'ﬁ yelow
tem]ﬁraturg f z{ lﬁ? {f‘f thefﬁ I%O m of a§¥£’loron|1e§g] %Iutlo i w ich i %ﬁgé?f 2-

(] oxycar onyparnlno eny roxy
<dlmﬁwﬁfﬁ@ﬂh?n@eih am&kg)lé’ﬂés[%ﬁo ved was aiigod Herelp %B‘fﬁ*ﬁf?dﬁ?i ftipyd at the
samq BepoRERRE MUEM)eWaQ'fCH%@W@dimaqwm@wemwm&nm@wm was stirred at
the siatéabryshiafereaor a0chiniids ot eiabohihes Wa Megmiise divimdaraniydidhen

dllut%tﬂqglﬁgm&ﬁLRe aﬁ% %m%%%?iwm W@A&V\%H lggttlﬁﬁtgggmeoas sodium

temperate. Water was addeq o the teaciion splution, Wiich s
By drggs raab%lm ttﬁ Facetate " TheGbtmed o’f’ anic layer wa Pwashedt E\;t'h
SUIf‘f\‘i‘?af’é‘re&ﬁEPé@ﬂi?ﬁl@d”ﬁ*ﬁﬁ@?ﬁ‘{ﬁ&fié‘?ﬁ*é’ﬁf%ﬂaaﬁ‘é&?@\‘féﬁe%‘l‘ﬁ?ﬂ%@d pressure. The
obtainrdgedBicmspifdiel Fhisitsolubletweredilteredraveofiltraie Wasf 2-
(dlm@mpﬁf ﬁnmd 5 tegdassaducad mﬁﬁrm%@tmﬂﬂﬁwﬁﬁmm@}s
urimne t t acetate
s Aol e e sl e
methyipropyi}pheny]}et yicarbamate [34-2] (hereina efern 0 tHe compo:md [34-2) was
obtained from 24.1 g of the compound [1-1] and 11.1 g of the compound [34-1] according to the methods
of EXAMPLES 23 and 24-(4). '
{3} 2.31 g of a mixture of the title compounds {34} and [35] was obtained from 6.24 g of
the compound [34-2] and 2.34 g of the compound [27-2] according to the methods of EXAMPLES 27-(3)
and {(4).
{4) 70.2 mg of a mixture of the compounds [34] and [35} was separated on Chiralcel AD-
H.
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35[ftert-butoxyearbonypaminolethyl}phenyl)(hydroxy)methyl]piperidine-1-c
arboxylate [40]. REFERENCE 3 WO 2008/081910PCT/JP2007/075224
wBynikesisiof benzyl(2R)-2-[(4-{(1S)-1-[(tert- butoxycarbonyl)aminolailwyitsz24
phenyl)(hydroxy)methyl]pyrrol idine-1,carboxylate [41] 337 mg of
benzyl(2R)-2-[(4-{(IS)- | -Wert- butoxycarbonyBaminolet hyll pheny
I)(hydroxy)methyl]pyrrolidine-l-carboxylate [41] was obtained from 5 1.06
g of benzgjt(gﬁ)é%ﬁgm})gggg@mm ACRmpxylate (synthesized according
to the method di ' 003, ](%&I%{@
14 of ﬁg con?éoung “1 %@gy E%qg{%ﬁ%mr%ét mr%d]b?/ %kggnﬁl Ak
INDE é Er F O PR 2L A0 TS)- |
-[(tert-butBiyearbonyBaninuleitpinberizoy Jaip&Adine-I- carboxylate [42]
1.26 g of benzyid4+¢4ni/(di:S)-1 -[(tert-butoxy carbony Baminojethy |
genzoy Bﬂ&&%&%&&%&ﬁzﬁﬂ@@%ﬁéﬁ&%@lj m&%}g&@mﬁm B5H5%a6h 94 5 mg of the
enz me am eridine a
e B AL B oo R R 5 TR FRBHRGRT o e SRy
15 Industrlal Applicability The compound of the present invention
has an exXteltestidisitof yhe flocpagdifst R Koaridlcell proliferation, and
thus it is expaastedtospive B & usefslamtunor. aoent Hyihadield,afs1-7.42 (m,
s1), NEAIENIQ \4\4% EQ@%’Q@P%Q LORG LR 200 A9/ 0224 AN, Az a, 5=7.0 1z,
31, SO RO O F2ripia
mass: 483, 485 (M+1)"
The spectrat data of the compound [35] are shown beiow.
'H-NMR ((CD;0D) &: 8.38 (s, 1H), 8.29 (s, 1H), 7.75 (d, ] = 7.0 Hz, 1H), 7.51-7.43 (m,
5H), 7.19-7.04 {m, 1H), 5.10-5.01 (m, 1H), 4.96 (s, 1H), 2.94 (s, 3H), 2.80 (s, 3H), 1.58(d, J = 7.0 Hz,

3H), 1.17 (s, 3H), 1.12 (s, 3H)

mass: 483, 485 (M-+1)"

EXAMPLES 36 and 37

Synthesis of [4-((15)}-1-{[4-(8-chloroimidazof1,2-a]pyridin-3-yl}-5-fluoropyrimidin-2-
yijamino}ethyphenyl}(1-isopropyiazetidin-3-y1) methanol [36] (hereinafter, referred to as the compound
[36]) and [37] (hereinafier, referred 1o as the compound {37]) (here, the compound [36] and the compound
[37] are diastereomers. Please see Table 15) »

{1}9.94 g of tert-butyl{(15)- 1 -(4-{[ i-{diphenyimethy)azetidin-3-
yijearbonyl}phenyljethyljcarbamate [36-1} (hereinafier, referred to as the compound [36-1]) was obtained
from 1-benzhydrylazetidine-3-carboxylic acid according to the methods of EXAMPLE 1-(1) and (2).

{2)9.94 g of the compound {36-1] was dissolved in 100 mL of tetrahydrofuran and 20
mL of methanol, 799 mg of sodium borohydride was added thereto at room temperature, and the mixture
was stirred at the same temperature for 2.5 hours; To the reaction mixture, water was added, and the
mixture was extracted with chioroform. The obtained organic layer was dried over anhydrous magnesium
sulfate. Then, the insolubles were filtered, and the filtrate was concentrated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent: hexane/ethy! acetate = 100/0
to 30/70) to obtain 632 mg of tert-butyl{(18)-1-{4-[[ I -{dipheny] methyDazetidin-3-
yl(hydroxy)methyliphenyi}ethyl)carbamate {36-2] (hereinafier, referred to as the compound [36-23).

{3} 6.26 g of tert-butyl ({15)-1-{4-[hydroxy(i-isopropylazetidine 3-yI)
methyilphenyl}ethyl)carbamate [36-3] (hereinafter, referred to as the compound [36-3]) was obtained
from 9.79 g of the compound [36-2] according to the methods of EXAMPLE 11-(3) and (4).
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OH or a pharmaceutically acceptable salt or ester thereof wherein: 5RI

and R2, which may be the same or different, are each a hydrogen atom; a
whalegeriatom; a lower alkyl group haying one to two carbon etovas;owtichz24

may be substituted with one to three fluorine atoms; or a cyclopropyl

group; one of R3 and R4 is a hydrogen atom, while the other one of 113

and R4 is: a) a lower alkyl group substituted with NR,Rb, where

RO and Rfa; vdsigly praynbe.thersanne: ddnpsifiererdnarereasivacdiydrogan2o mg
m@t&)mp&nk%%r?b | GHAUP o ARENAY R ¥ ATLA-GUGIR AN HAMRNREREMPLE 27-

3 hree to six carbon atoms, wherein the cycloalkyl group may be
@ 2gi&ituted with one or more substituents, which may be the same or
different, €8IEEtad Hdhs tHEe! ﬁmﬁgomeléa {5 kere Wl ameyERalss op f-giralcel

AD-sUbstituent selected from <Substituent Group f>; and 153) a lower alkyl
group substitiiees WithRRa Qe substiuents selected from
“SubstueR Gf@gmﬁce; %@ngzeh%&a%vﬁg% a%éé%?'kb%?@éﬂ CHEMICAL

ere

unsaturatéd be hatic heterocyclic

mb&ﬂ%%kwgdweéﬁfﬁ&ﬁﬁw%b BJPFBIldmyI group, a piperidinyl
group, anehepiperapiiiageydisihylamine = 7034 g lower alkyl group
substituterlowitlra #-te/eimembered aliphatic heterocyclic group

20selectef framian @ﬁ@ﬁ@i%gs@é@uﬁ@m&m&aﬂwﬁ%@ RIRBHAIBY kg of the
title grougdn% ﬁfggkpeﬁél rf!gn Oﬁugﬂd &3 mg of ¢ ceiv)n%esco%r gsr..n i d é{gg:]t%%%s)

Her?grocy roup sele cted from a pyrrolyl group, Fan | yI group, a

pyrazolyl group, a pyridyl group, a pyrazinyl group, and a pyrimidinyl

group; or The spectraledata {o\he ceifieyivgfd P seBrtitatedowith a 5- or
6-memberediprouatn, hetemgycliciy mrpssel eafe s {rnms-a. pywo B g raad, J = 7.3
Hz, %'%@%QH Qr&}tﬂrsallilbjr@%@'wrgr%?a; %QHJ&%}JWﬂ?&%%&?&ﬂH@@ 2=
[ clic,group
a@fgrgsg |c%é?t’erod C+§5Qg%%m ea r?%gdg ﬁh&%%g%e%sh@sﬂtuted
Wlth one BEidre: é‘%é‘l‘i’tﬁ@nts which may be the same or different,
selected ffonptheachowiithe Pptdndf d fovsbevadidgigroup; 2) a substituent
selected frppmiRecIshstLBNGLG oo BprIM@), 8.18-8.17 (m, 1H), 7.41-7.37 (m, 4H),
7324808 Q%%%}%ECJTQPSZQQ?@%%HH), 5.61 (br, @)%'9&"@5@&@'1 M8 (0.1 =631z,
substltuted wit e or,mare su Sﬁf d from % %L}J umt =
mé%&%f’) Snd*= 2H 314 i)l (cyclog grou% ato
6.3 Rgnigh: izl bd sqidtitutel Afh @ ér

ubstltuents selected from the
<SubstituessGSLPTIGIBERS is a hydrogen atom, a cyano group, a
halogen atom, or a lower alkyl group; and

EXAMPLE 38

Synthesis of (18)-2-(tert-butylamino)-1-{4-[(15)-1-{{4-[8-(difluoromethyl)imidazo| 1,2~
a]pyridin-3-yl}-5-flucropyrimidin-2-y1}amino)ethyl]phenyl } ethanol [38] (hereinafier, referred to as the
compound [38])

(1) 180 mg of 3-(2-chloro-5-fluoropyrimidin-4-yDimidazo[ 1, 2-ajpyridin-§-
carboaldehyde [38-1] (hereinafter, referred to as the compound [38-1]) was obtained from 568 mg of 2,4~
dichloro-5-fluoropyrimidine (commerciaily available from Fluorochem Co. Lid) and 415 mg of Z-
aminonicotinaldehyde (commercially available from Aldrich Corporation) according to the methods of
EXAMPLE 27«1) and (2). '

(2) 97 mg of 3-(2—chloro-5-ﬂu0ropyrimidin~4~y1)~Sw(diﬂuommethyl)i[ﬁidazo[1,2—
a]pyridine [38-2] (hereinafter, referred to as the compound {38-2]) was obtained from 180 mg of the
compound [38-1} according to the method of EXAMPLE 4-(2).
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<Substituent Group 13> is defined as below: <Substituent Group 13>: a

halogen atom, a hydroxy group, a nitro group, a cyano group, an amino
wgrauppgicarbamoyl group, an aminosulfonyl group, an iminOpgrowpPz@7/075224

lower alkylsulfonyl group, a lower allcylsulfonylamino group, a lower

alkoxy group, a lower alkoxycarbonyl group, a lower

10alkoxycarbonylamino group, a lower allcanoyl group, a lower

alkanoyloyy, ﬁi@lﬁfg & iwvek aliopthie WS}%B&@:@%&PQ&%&G&%‘% AchARBREYIS)
was %E]%H%d from 33.5 m 1h t%ecom O%Il"ll n& Ol‘gi %ﬁwr%&r&gu%d 38-21 according to the

armaceutlcall ccept e sa ster erein R5Is a

me‘W&W 2i5®yano group, a halogen atom or a methyl group.

3.The coﬁp@mﬁ@é@@mmg aorGiaivh[ B brrashhiarpraeeutically acceptable

salt or esteribthereof, herein:R 1is)elonermtky | group s ingn R 4/5), 7.97-
7. 93%9{%{‘1%&01@(%) which. S, he §%B?Si'§ﬁt¢§'7 ihali19:B IKIQENOAOMSE @ = 55.1 1,

r|n

1o, 2L S a*%%%%é‘g e %ﬁ!aé%l'éc%u%%i’% A aga
154K 6)- dstert tHeediti e retf- '@h%l @sdﬁs& ﬁ%&ﬁ@r%ﬁ"@ﬁé’é r%?Sg?eﬂ (m, TH),
1.62&tof(pa I iay] .Y dup A/ gniifd geelp, Alléer alkylsulfonyl group, and

a lower alkexy@uqup.1205. The compound according to Claim 4 or a

pharmaceutically acceptable salt or ester thereof, wherein: one of R3 and

R4 is a hydrogen atom, while the other one of R3 and R4 is: a) a lower
REFEWSFOLp substituted with NR"Rb, where R, and Rb, which may be the

same orSi’ﬁfé?%h?f%té‘%ﬁ@Hyﬁfr&ﬁ’@iﬁi%ﬂ)@‘l’ﬂ]%"%m&ffl [§%bup, or a

cycloalkybgralipehamipgité-10 wix @Sobrton Eomiseiwteieidecyuicalicylto -
78°QrPHRANRY, bﬁzsubati%@g;wma@ eSOV MRRLR: SURSHLY ealsdhiEBmAYB e thRixture

as SAOT fo ourrgtqg'eé e% %g{g}ﬁgethﬁj ?xlil_,oély h gJ-%)rﬁQﬂ%)l‘fomamade was addjeﬁ & the

owera group asu stltuenf( selected from <Su stltuen

P“"da??a wiie Suspensio, Gy“jhéflfov@%f‘tg'if’& Gj?o}f?ﬁréwgﬁ%f’eaam}ftﬁe%tﬁ‘% or mo?gﬂm
tempsERYSEtUEHbS SulsierclFoin 20 289aba AEHAaYE 3l uldn of ammoping ghigjde, and
the rismembetechakphaticthgtaroayclibgrosipes ekeateddyonyanahedidityfaturated brine
and @ﬁw&eaaﬁwa@&lﬁi ngggﬁ&gﬁ s%ﬂ%@ pireridintoweumwhersindhealiphaticentrated
ayclic aro a substituted wit i
R I s U L ooy

RSP 0 SR A S AT OB ot

form@rbeny18by! laprlamate {39] as a pale yellow amorphous.

REFERENCE 2

Synthesis of benzyl4-[(4-{(15)-1-[(tert-
butoxycarbonyi)aminolethyl} phenyl)(hydroxy)methyilpiperidine-1-carboxylate [40]

267 mg of the compound [42] (See REFRENCE 4) was dissolved in a2 mixed solvent of 10
mL of tetrahydrofuran and 1 mL of methanol, ther 22 mg of sodium borenhydride was added thereto, and
the mixture was stirred overnight at room temperature. Water was added to the reaction solution, which
was extracted with ethyl acetate. The obtained organic laver was washed with water and saturated brine
in that order, and dried over anhydrous magnesium sulfate. The insolubles were filtered, the filtrate was
concentrated under reduced pressure, and the resulting residue was purified by silica gel column
chromatography (eluent: hexane/ethyl acetate = 100/0 - 30/70), to obtain 256 mg of benzyl4-[(4-{(15)-1-
[(tert-butoxycarbonyl)aminojethyl} phenyl)}(hydroxy Jmethyl]piperidine-1-carboxylate [40].

REFERENCE 3
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3) a lower alkyl group substituted with one or more substituents selected

from the <Substituent Group f>. WO 2008/081910PCT/JP2007/075224
w6.28bmeeompound according to Claim | or a pharmaceuticallyraqoepi@blers2z4

salt or ester thereof wherein: R is a lower alkyl group having 1 or

2 carbon atom(s), which may be substituted with 1 to 3 fluorine atoms; a

cyclopropyl group; or a halogen atom; 5R2 is a hydrogen atom;

one of R%E}‘rﬁﬂeﬁ;‘ 5§tg£y@£@g§@(@t@g) \uhile;the other one of R3 and R4 is

an a lowe I hereln d Io er alkyl i
bm‘%}{anc @mlff{ﬁ{m%gi B‘%aﬁ%ﬂ“ {Oxé)%%tr ygf’orﬁ?s) 3 ?Sg |53\@ fbstltuted

or N,N-di-gpstitdteaanidihdikedrio7-bidRched alkyl group having Ito 5
butogpribbimellenits)s tey pigenditykgrauparith is INisubstiteredawith! bimebroed from
1.06t anshed o grabNaing:1i 1o 9 Gar QORI S): @A 1o licH AIGOM R tosed
in BW@%M&{ N:r?éé?%b@eﬁ Wi @1%@?%(&”1’3@%@@9&%5(!& up DaYing B method

carBon atom(sj; an azetidinyl group which is N-substitu ed with a linear or
of ExpRpigKEPalkyl group having 1 to 5 carbon atom(s); or a cycloalkyl group
having five to six carbon atoms, wherein the piperidinyl group, the
REFpRESldiayl group, and the azetidinyl group each independently may be
further substityigdailinadinaas-ermianebed Al DERuR BAYING kd@Biperidine-1-
2 &t%raﬁ om(s), and the cycloalkyl group 15may be substituted with a

carb 3[

iInear or branched alk oup having 1 to 3 carbon atom(s) optionally
having S4Wo%751 t&)‘/b *ggﬁéﬂrié‘ﬁ’é AR gTS U 3%@5%5%8?%?%@&%— ;
carbpHplE [4FH 0B ¢ obtamed from 2PPE @@m@,@mﬁﬁrp@t@&%@@m@mndm&}-
carbphéamadaLticallaceepialle] saltocedienihbs ecthodhe RimEPOR( 1S a
. methyl group, an ethyl group, a difluoromethyl group, a trifluoromethyl

c ropyl group, or a chlorine atom; R2 is a hydrogen atom;
Indugmayg?é§ %p R4is a é)4gro gen atom, while the other one of R3 and Ft4

is a linear B‘i SraRfeRB At W‘GFBHB‘I%&RRH@“?L T A CATRIPP R &R P
and elilyseiffratonithdabdinidsiayhaeititts srta ps a8l suiirosykRmiio Hedigh of medicine.

1,1-dimethylpropylamino group, or t-butylamino group; a piperidinyl group
which is N-substituted with a linear or branched alkyl group having Ito 5
carbon atom(s); a pyrrolidinyl group which is N-substituted with a linear or
branched alkyl group having 1 to 5 carbon atom(s); an azetidinyl group
which is N-substituted with a linear or branched alkyl group having 1 to 5
carbon atom(s); or a cyclopentyl group which may be substituted with a
methyl group or a hydroxymethyl group, wherein the 30piperidinyl group,
the pyrrolidinyl group, and the azetidinyl group each independently may

" be further substituted with a linear or branched alkyl group having 1 to 3
carbon atom(s); and R5 is a cyano group, a fluorine atom, or a methyl
group. 8. The compound according to Claim | which is:
(a)21((1S)-1- {4[2-(tert-buty lamino)-1-hydroxyethyl]phenyll ethy Oam
ino)-4-(8-ethylim idazo[l,2-
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35a]pyridin-3-yOpyrimidine-5-carbonimile;
(b)4-(8-ethylimidazo[1,2-a]pyridin-3-y1)-2-[((I S)-1- {44hydroxy( |

- I eridin-4- ;
VQ’%B{)?)Jét)/hy Q{IE nyIIethypaminoThyrimidine-5-carbonitri|e' e PCTAIP2007/075224
2008/08191OPCT/JP2007/O75224 _

(c)4-(8 £y o%[o diniglazo[1,2-a]pyridin-3-y 1)-2-[(( | S) -1- {

4-[hydroxy(1- methy plperldln -4- yl)methyl]phenyl ethyDam ino]py
rimidine-5-carbonitri le;
(d)4-(8-ethiylitnidupoiad2dppritinlB-y 1)-2-[((1.5)-1-{4-[hydroxy(1-methylpip -
erldln@-i yOmethyI]phenyl)ethyDamlno[pyrlm|d|ne -5-carbonitrile;

(1S)=1-{442-(tert-buty lam ino)-1-hydroxyethyl]pheny I }

yDamingy-4- 18 -chloroimidazol[1,2-
al .\,__ |ﬁ yOpyrimidine-5-carbonitrile; (02-[((1S)-1-{4-f2-(tert-buty
lamiho)-1-hydroxyethyl{phenyl} ethy Damino]-448- (di

Rsflyo smethypimidazo[1,2-a]pyridin-3-yl]pyrimidine-5-carbonitri le, (9)
4 [8-c Ioprpyllmldazo[l 2-alpyridin-3-y1)-2-WIS)-1-{4-[(1,2-dimethy
i ding2- 18y drxy)methyllphenyl) ethy

dfbgnitri le; (h) (|
Mifio)-144-{(1S)-1-{
[4- (8 chloroimidazo[1, ngpyrldln -3-y1)-5-fluoropyrimidin-2- y ['amino}

ora ftn E fﬁp é‘(llllietglc%gg% le salt gjtgr)th]e?é&}{v!r\g&n

oroim y1)-5-fluoropyrimidin-2- yliaminol

ethyppher%}f’]’;- -{(YW‘Efﬂvlé{?éiﬁﬁaﬁifﬁ&lﬁ?ﬁ faAg A B ygen atom: ahalogen
atorf] Slpetriodmiopnbari one[y- Wa@%@myﬁmb Wﬁﬁi@ﬁwﬁd with one to three
fluoiradpykidin s3:ydyptopmethydpyrimidin-2-yljaminolethyl)phenyljethanol; (k)

(15) -2- (te&pgﬁﬁ%ﬂ@)ﬁ]ﬁ? Eﬂ’d(@ z;mn while the other one of Ry and Ry is:

([4-(8- CyCI r%xla‘c}'r? O[T gsp [e In kRS where and Ry, which may be the same

quoropyrlm ypp eny ano
or o RrorPA AR AT A *fﬂ%ﬁ%}f&%ﬂﬂ%ﬁtﬁﬂ&wwmabwﬁw group having
threpimsid aztpr smipyhictiin She205liipyvirniokin 2ay bamhdieh pipranyifotmasbhtiuents,
whi€BalArd (1e)sdnfl 4r (Brehiareimidazeli Beatpyridin 134y 3)-5-fluoropyidin-2-

yllarninolethypphenyil(l.gzdimethylpyrrolidin-2-yOmethanol; (n)

144-((1S)-1-{ [4- chlor0| d r|d|n 3- ) -5-flupropyrimi
. din-2- yI]amn)lL 5& Wit T?ér L(dgsu grrlrtuno m%?ffylpropan- -01;

25(0) [4-((IS)&1eef4 T?%’ EFBR MR oMY awﬂafﬁf‘é’%esfs HiRsEHGPIN
<Suigiimgny(Tamifra sthiiphcoyii( doisopro pylagetictinadyg@hbetianol; or

b) a 4- to §-membered aliphatic heterocyclic group selected from an azetidinyl group, a
pyrrolidinyl group, a piperidinyl group, and a piperazinyl group;
¢) a lower alkyl group substituted with a 4- to 6-membered aliphatic heterocyclic group
selected from an azetidinyl group, a pyrrolidiny! group, a piperidinyl group, and a piperaziny! group,
d) a 5- or 6-membered aromatic heterocyclic group selected from a pyrrolyl group, an
imidazolyl group, a pyrazolyl group, a pyridyl group, a pyrazinyl group, and a pyrimidinyl group; or
' e) a lower atkyl group substituted with a 5~ or 6~membered aromatic heterocyclic group
selected from a pyrrolyl group, an imidazolyl group, a pyrazolyl group, a pyridyl group, a pyrazinyl
group, and a pyrimidinyl group, wherein the aliphatic heterocyclic group and aromatic heterocyclic group
each independently may be substituted with one or more substituents, which may be the same or different,
selected from the following 1) to 4):
I} a lower alkyl group;
2) a substituent selected from the <Substitvent Group [3>;
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(p) (1S)-2-(tert-buty lamino)-1-(4-[(1S)-1-( (448-(difluorometly
1l)imidazo[1,2-alpyridin-3-y1)-5- fluoropyrimi din-2-yllam ino)ethy iJpheny |

t . a pharmaceutically acceptable salt or ester theregf, 309. A
v%)%g{?or%&%é%ﬁcal composition comprising, together with a pharghcgéjeyuzﬁggﬂf/ﬂm

acceptable carrier or diluent, at least one compound according to Claim 1

as an active ingredient. 10. A PLK1 inhibitor comprising, together

with a pharmaceutically acceptable carrier or diluent, at least one

compound o TR A EEEN R ITGEliSRE o more substiuentp elggied from the
<Substitngm Gragdat esimprising, together with a pharmaceutically acceptable

carrier 350r4gldueniaiiyleasioaameonmpoiithokGlalmilcasarbasibiauted with one or

oiDglEients BY022Y S Sesilistit,SEQUENCE LISTING <110> Banyu
Pharmaceutical, cq. Ltdat<12q:> NOVEL I\a/EINOIzYRIDI EDE% ATI\(Eﬁ%
A PLK1 B EFEER S50 bS5 AT PG > 0h R e Al g

2006-12-Z8 Wbyt o S fine a9 %{ewo007-10-11 <160> 1 <170>
<Supgiteati Grerdionaddiog@fom] ad@drbsy B8owR & 20irP Rup24 Sranktificpadne@Bogroup,

a oAty QR ale imsysativelia ABAH) enAGIBbSREIMC R GRver alkylsulfonyl group, a lower
allylsutfonylamino group, a lower allioxy group, a lower alkoxycarbonyl group, & lower
alkaxycai‘bonylamino group, a lower alkanoyl group, a lower alkanoyloxy group, a lower alkylthio group,
a carboxyl group, and a benzy! group.

2. The compound according to Claim | or a pharmaceutically acceptable salt or ester
thereof, wherein R; is a hydrogen atom, a cyano group, a halogen atomm, or a methyl group.

3. The compound according to Claim 2 or a pharmaceutically acceptable salt or ester
thereof, wherein R; is a lower alkyl group having 1 or 2 carbon atomn(s), which may be substituied with ]
to 3 fluorine atoms; a cyclopropyl group; or a chlorine atom, and R; is a hydrogen atom.

4. The compound according to Claim 3 or a pharmaceutically acceptable salt or ester
thereof, wherein the <Substituent Group B> is a halogen atom, a hydroxy! group, an amino group,a lower
alkylsuifonyl group, and a lower alkoxy group.

5. The compound according to Claim 4 or a pharmaceutically acceptable salt or ester
therecf, wherein: i '
one of Ry and R, is a hydrogen atom, while the other one of Rz and R4 is:

-a) a lower alky! group substituted with NR, R, where R, and Ry, which may be the same
or different, are each a hydrogen atom, a lower alkyl group, or a cycloalkyl group having five to six
carbon atoms, wherein the cycloalkyl group may be substituted with one or more substituents, which may
be the same or different, selected from the foilowing 1) to 3):

1y a lower atkyl group;

2) a substitvent selecied from <Substituent Group 3>; and

3) a lower alkyl group substituted with one or more substituents selected from
<Substituent Group B>; or

b} a 4- or 6-membered aliphatic heterocyclic group selected from an azetidiny} group, a

pyrrolidinyl group and a piperidinyl group, wherein the aliphatic heterccyclic group may be substituted
with one or more substituents, which may be the same or different, selected from the following 1) to 3):
1} a tower alkyl group; ‘
2) a substituent selected from the <Substituent Group B>, and

3) a lower alkyl group substituted with one or more substituents selected from the

<Substituent Group p>.
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<400> 1 Arg Arg Arg Asp Glu Lela met Glu Ala ser Phe Ala Asp GIn Glu
Ala Lys val 1510 15

WO 20068/081910 PCTAPZOGTA75224

&. The compound according to Claim 1 or a pharmaceutically acceptable salt or ester

thereof, wherein:

R, is a lower alkyl group having 1 or 2 carbon atom(s), which may be substituted with 1
to 3 fluorine atoms; a cyclopropyl group; or a halogen atom;

R, is a hydrogen atom;-

one of Ry and R, is a hydrogen atom, while the other one of R; and R, is an amino lower
alky! group (wherein said lower alkyl is a linear or branched alkyl group having 1 fo 3 carbon atom(s})
which is M-substituted or N, N-di-substituted with a Iinear or branched atkyl group having 1 to 5 carbon
atom({s); a piperidiny! group which is N-substituted with a linear or branched alkyl group having 1 0 5
carbon atom(s); a pyrrolidinyl group which is N-substituted with a linear or branched alkyi group having
1 to 5 carbon atom(s); an azetidiny! group which is N-substituted with a linear or branched alkyl group
having 1 to 5 carbon atom(s); or a cycloalkyl group having five to six carbon atomns, wherein the
piperidinyl group, the pyrrolidinyl group, and the azetidinyl group each independently may be further
substituted with a linear or branched alkyl group having 1 to 3 carbon atom(s), and the cycloalkyl group
may be substituted with a linear or branched alkyl group having 1 to 3 carbon atom(s}) optionally having a
hydroxy group; and

R is a cyano group, a halogen atom, or a methyl group.

7. The compound according to Claim 6 or a pharmaceutically acceptable salt or ester
thereof, wherein:

R, is a methyl group, an ethy! group, a difluoromethyl group, a triflucromethyl group, a
cyclopropy! group, or a chlorine atom;

R, is a hydrogen atom;

one of R and R, is a hydrogen atom, while the other one of R; and R, is a lnear or
branched alky! group having 1 1o 3 carbon atom(s) which is substituted with a dimethylamino group, an
isopropylamino group, 1,1-dimethylpropylamino group, or t-butylamino group; a piperidinyl group which
is N-substituted with a linear or branched alkyl group having 1 to 3 carbon atom({s); a pyrrolidinyi group
which is N-substituted with a linear or branched alky! group having 1 to 5 carbon atom(s); an azetidiny}
group which is N-substituted with a linear or branched alkyl group having I to 5 carbon atom(s); or a
cyclopentyl group which may be substituted with a methyl group or a hydroxymethy! group, wherein the
piperidinyl group, the pyrrolidinyl group, and the azetidinyl group each independently may be further
substituted with a linear or branched alkyl group having 1 to 3 carbon atom(s); and

R; is a cyano group, a fluorine atom, or a methyi group.

8. The compound according to Claim 1 which is:
(a)2-[((18)-1-{4-[2-(tert-butylamino}- 1-hydroxyethyl Jphenyl}ethyljamino}-4-(8-ethylimidazof 1 2~
alpyridin-3-y1}pyrimidine-3-carbonitrile;

{(b)4~(B-ethylimidazof1 ,Z—a]pyridin—B—yl)«Zw[((lS)~]»{4—[hydroxy(l—isopropylpiperidin—tl-
yDmethyiiphenyl}ethylamino]pyrimidine-5-carbonitrile;
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{cy4-(8-cyclopropylimidazo[ 1, 2-alpyridin-3-y1-2-[((1 S} - {4-[hydroxy (T -methyipiperidin-4-
yhmethyilphenyl}ethylDaminolpyrimidine-5-carbonitrile;
(c)4-(B-ethylimidazol1,2-alpyridin-3-yi}-2-1{(15)- 1 - {4-Thydroxy(} -methylpiperidin-3-
yDmethyljpheny!}ethyDaminolpyrimidine-S-carbonitrile; '
(e)2-{((18)1-{4-[2-(test-butylamino)- I-hydroxyethyliphenyl }ethy Damino]-4-(8-chloroimidazo{ 1,2«
aJpyridin-3-ylpyrimidine-5-carbonitrile;
(f‘)ﬁ#[((i S)-1-{4-{2-(tert-butylamino)- 1-hydroxyethyllphenyl }ethy Daming -4-[ 8-
{difluoremethy)imidazo[ 1,2-ajpyridin-3-yl]pyrimidine-5-carbonitriie,
(g3 4-(B-cyclopropylimidaze[ 1, 2-alpyridin-3-y - 2-H((18)- 1~ {4-[(1,2-dimethylpyrrolidin-2-
yh(hydroxy)methyllphenyl}ethyDaminolpyrimidine-5-carbonitrile;
{h) (18y-2-(tert-butylamino)-1-[4-{(18} 1-{[4-(8-chlorsimidazof | ,2-alpyridin-3-y1}-5-fuoropyrimidin-2-
yiJamino} ethyDphenyilethanol; :
(1) (18)-1-{4-{(1 8)-1- {{4-(8-chloroimidazo]1,2-a}pyridin-3-y1)-3-flucropyrimidin-2-
vilamino}ethypheny!}-2-[(1-methylcyciopentyDaminolethanol;
(i) {15)-2-(tert-butylamino}-1-{4-((18}-1-{[4-(B-cyclopropylimidazo[ 1 ,Z-a]pyridin-3-y1)-5-
methylpyrimidin-2-yiJamino }ethyl)phenyljethanoi;
(k) (18)-2-(tert-butylamino)- F-[4-((15)- - {[4-(8-cyclopropylimidazof 1 ,2-ajpyridin-3-y1)}-3-
fluoropyrimidin-2-yijamino}ethyDphenyljethanol; "
(D (18)-2-(tert-butylamine}- 1 - {4-[(15)-1-({ 5-fluoro-4-[8-(trifluoromethy Dimidazo{ 1,2-alpyridin-3-
ylpyrimidin-2-yl}aminc)ethyl]phenyl }ethanol;
{m) [4-{(15)-1-{[4~(8-chlorvimidazof 1,2-a]pyridin-3-yi)-5-fluoropyrimidin-2-
yllaminejethyDphenyl}(1,2-dimethylpyrrolidin-2-yDmethanol;
{n) 1-[4-((18)-1-{[4-(8-chloroimidazofl,2-alpyridin-3-y1)-5-flucropyrimidin-2-yl Jamino }ethyDphenyl]-2
(dimethylamino)-2-methylpropan-1-ol;
(o) [4-{(15)-1-{[4-(8-chloroimidazof],2-a]pyridin-3-yl)-5-fluoropyrimidin-2-yJamino fethyDphenyi)(1-
isopropylazetidin-3-yhmethanol; or '
{p) (18)-2-(tert-butylamino}- 1 -{4-[(15)-1-({4-] B~(difluoromethyi}imidazo{1,2-a]pyridin-3-y1}-5-
fluoropyrimidin-2-yl}amino)ethyi]phenyl}ethanol,
or a pharmaceutically acceptable salt or ester thereof.

9. A pharmaceutical composition comprising, together with a pharmaceutically
acceptable carrier or diluent, at least one compound according te Claim 1 as an active ingredient.

10. A PLK]1 inhibitor comprising, together with a pharmaceutically acceptable carrier or
diluent, at least one compound of Claim 1 as an active iﬁgrediem.

11. Anantitumor agent comprising, together with a pharmaceutically acceptable carrier

or diluent, at least one compound of Claim 1 as an active ingredient.
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