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WD 2008/ 081910 PCT/ JP2007/ 075224 DESCRI PTI ON NOVEL
AM NOPYRI M DI NE DERI VATI VES AS PLKI INHI BITORS 5
wae@knswad Field The present invention rel at eSPCDIR007/075224

novel substituted am nopyrim dine derivative useful in

the field of medicine, which inhibits proliferation of

tunor cells on the basis of an inhibitory effect

agai nst PLK 1, thereby exhibiting an antitunor effect,

and to a PLKI inhibitor@BSERIRTION t unor agent

cont ai ni ng the derivative. 10 Background Art

Prolifey ﬁﬂrh}f

cancer ous ceI i c%ﬂngyggg\%wﬁ%ﬂ@%gg\y% ,ggapﬁ{ S, ggg)%sn

many cases, it is thought that the di sorderl i ness of
TechRic8IFider ati on due to an abnormality in the cell cycle

control ,rechani sm. s C f
phase (”me rB)F]esent )I]VCI}UO]% ﬁ: ages tq aﬁ}@eq @stlt&t"éw‘?ﬁ BOpié\nmirIeQi&]n%twe useful in
the figlgipéinedjcipeawhich u@bltﬁgolafere‘hﬂﬂaﬂﬁ%h@"%‘ oit the bpaky gﬁ%nevhl'e@m effect

agalrﬁﬂlﬁtlﬁ brkbyCdxhibRing hdntitubhof dFRctD4nd €CSBLK ISinhibifos @it dnahtithér agent
roliferation and survival. Therefore, it is

°°nt‘?5‘€1‘5t8€‘éeﬂ"'?'ﬁ’81 the inhibition of Mphase progression
is an effective neans for inhibiting cell
BackRfoQhd 48" atl on, and practically, antitunor agents
argetin hase such as.taxol, vincristi or th
| ke halTBaten SEIBR e o el IR oo S dompar P iy rormal
cells) dnd lhasank eaaes k ischwughthlst therdisyrdslirepoof pmhfehagoerqg tanagabnormality in the
cell G%EIIQ g%n%ﬁ'hée %ﬁﬁs HERILOM Bfled R xﬁiﬁdﬁ% ade (1\,?9naké) DEdE el cycle is the

| ate proteins, &oo- Olg
step R eﬁlé?élégaﬂ%ilrﬁgwfhﬁogmaoaﬂu"ﬁ%d"c“ﬁlft%ﬁlisnaé‘d irgegntrl fnfhe pracesss
essentid|ror deA Piolifetakion and sQONAIr @ hérefmg, it in Belieedd|that the knhibitivo lofidi phape

progress[?ot;&asS 51 ‘e 1@(?@%&1%1& fJﬁﬁ% t}ﬁé ﬂf;tlrb‘lg'grﬁlofn Olih fraaﬁcg'l)j titumor agents

I‘Ot el ns nd S’ ture. Revi ew.
targeﬁym Mphasg puch Mol,gngpﬁ@& of mgflke 1Réevbeen zwmevm@}nrcal@i Qﬁect)ve results.

Vol . 5,1t H&%een(kﬂ@@nﬂt}x)t ma@} stEﬂB@:Sﬁie l\/ﬁih&e PrdgfesdidiGirdcohtbolled by protein

kma%hgéllglﬂ? Sp n%%ge protpm al:’LI& %ﬁ@ }glke P(];R g’gﬁl rlszstergl%ete gé“me'\ﬁmase
playpaart impprrat releuumcc@a@lhngsﬁlefﬁll@vcl@ml@;4111&&3 phase azdgthm fagpilysiacludes four

simifa 7 &tElQJ of@tK@ KOS andsﬁﬂ@(n\ﬁﬁkeoﬂe\‘iﬁtw SIS OSTEBioBEENNat. Rev.

Mol. ((%h%tﬂ] SQ}S 3\/‘*22\/&26)%[ @E &C%r ﬁlérel F%%% O(? Ql;zli%lc1;3a%él?rié¥lura%é of important
stagdvial M plBe¢ in nBimmialidn celp PLK b has b, repor @4 participain eash step of entering the
M pﬂagbe ESntr8Y oF cdMBENSmE SRR &iSn Mﬁ%gdnﬁganh RAbkifdsi ty ph§sph0ry1at1ng various

BT D g R T N
non snaMbrecet, ltheteangmanyacyods sug@stmggl@n BLK Mo overexgiressgd| B various
cancér&%s%lzgu%s it H{Em{}l? afh, @%éﬁhe PKKFR f: ved {538 G%exﬁﬁ‘:%@@fn%n small cell lung

there are data
cancpr{@pcogsris. YR e‘f‘e@é‘ﬁr‘éégg»&ﬂ 4 preei ices (hapeet Bespast Shk 7%
(1999, aadh&t Sre dhta sHpdvirigelndt the wdrdxpickspef PliISkia faslatidntwiths: padgaasis of
patnen? R&th Eht%ge Jlslg%%% Ih@ a1‘§‘8%%§o§é§ 'thﬁnhé)éxpp Ls%n%f P]§Kf HGcfedRf 91 dtﬂ’ér types of

sSucC n col on cancer
cance@wrhwa g»ecalon egﬁ%requhegpaqua@mr e¥anarances3pd ElAPMInAUChagpoRs suggest

that the PRFdxPressied gﬂatKl it FedteditbRal@mat euemmmﬂ cOlfs i bneRlaglor ardther, and also

rela ntatratl | ] s i
nat B BFHER of BT A p U B BrsiBh  Pp e PN B

i mpor t akrom ese facte PRKI js thavehtiebegrrogpitiesaiseorantitympyaagreach. In fact,
theré ﬁe Igﬁ‘&(l"&)()rt§:(§ll elxﬁerm;%ﬁts Fdr QxantifBSEe fnﬂlﬁﬁ&y effctonl thd ﬁn&tlbﬁ)bllgilll(l

ssitfn Sy BB e S ol G o BB e s

expegimantioNéxpgssinge finshorbinhibited PEKA evitantin cell by fisimeca Vighveetpr, PLK1
PLKI agai nst cancerous cel L$_by using various
experimental techniques. For exanple, it is reported
that in the experinment of expressing a
function-inhibited PLKI nutant in cells by using a
viral vector, PLKl -1 ‘
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the cancerous cell-sel ective apoptosis (Cell growh &
wordoBesnd i ation (Cell growh & Dff.), Vol. RAT/JM&/075224

(2000)). There is also a report show ng that PLK1

si RNA i nduces cancer cell growh inhibition and

apoptosis (Journal of National Cancer Institute (J.

...Natl. Cancer Inst. ol.. 94, 1 2 . N .

it gpe O po o SR R ERARA DB Gl erowh &
Diff.\atol. & hall 5, C2008)er THeres$ alsa et nepoftlhoviag that PEKCaiRdey indugestcarcer cell growth
mhlbg9 0pt§ (iu(fr%p&’q\)a)mnapéarﬁé} 120t 8! ﬁlﬁﬁ G%lnéeg QBMCVQOM o3

3162 002)) n an
(200l aperiap, i s s BLR T S il Svplad B pAR gt
Cande€last]),f ol D6 0862 1(D@H))] drlan ritis¢nsdoligbnuckebrile mmébgeme,t\fov i21,)3162 (2002))
gives a%&ﬁt?tﬁm&&%e& Enom5 ég{kng%aﬁ: fﬂ@&? rThggel f:lx?egl'}rﬁ%lr}egul?@hb\!v Eﬂagﬂhlbltlon of

t osI s, at a
the PLKfh Mﬂvttb paupss the mm@for@mfucweracﬁ'ﬂ B'P}Yﬁ'd{*h‘%i@‘t‘—!\ﬁ“d appRiosipapbErepely
suggbs'ﬂth@ﬂf-m ifhibIer fel dn@ffeoﬁvepﬁi_h&]ﬁbr &l i cation on a
substit ﬂ e(rjesl n}ng'a o(r? heatve F {eh tténY?pch’Iag?rh&Vz{ éagstlﬁltef lrrt%dazole derivative

i nhi bit ol er na

=

| havnmmm@maf;ect (Dvesestioml Pblieswion WO20WERETon 1 |5 an

obj ect of the present invention to provide a novel
DI F ﬂp¥r|n1d|ne derivative that exhibits a PLK
isclopts i e dPYF i ect and excel | ent cytostatic (cel
gr owt h it ishan bbjeat pithe presentinveytiopaespravidan nowel amBopyyimiding driyative that

exhllgi{ig%f(i 1rﬁ1ﬁ)§5 Qtfect shdti%éﬁér@ Q%t@sfhtlé\(l:t:ll EMWm}ﬂQ%PI) adlRfEBhsébn the
0 ec
i it TP ‘@ ?Po%sa“%tflm?fr?ée%Paégdé‘mw%@éﬁt‘?@%&y Al

synt heslinoetir @ atdigsich pliery ehedhiveatmis 0biby pnesmdnwgtlon synthesized a wide
rangggfr a&n‘ﬁ%(gﬁlr}fﬁﬁme @e‘?idatgfké Qxﬁvcﬁ‘src@ereE Iﬂﬁt a @nipOiHA4pRTented by Formula [I]

r epr esent ed Fornul a ] ex |b|ts excel | ent
extiis iSSP WP MBLAPy S e Ot PRt gy e s
complétth Hetioepioaf f ect, thus conpleting the invention. 20

That i 2 Ih {Q%Beggr&%ﬁw;_yeﬁm ?&Jt%sq(?a Eo%lpgeam?;k&erﬁe%m% Hghla (1):

repres ormul a

R5 N HR4 R3 OH wherein R, and R2, which may be
thgﬁg%ﬁELpﬁ different, are each a hydrogen atom a

ﬁ~éﬁ om a |lower alkyl group having one to two

tons, which may be substituted with one to
thrjee fluorine at@ns or a cycl opropyl group; 25 one

R;. Of and R4 is a hydrogen atom while the other one

R4 is: a) a lower alkyl group substituted

R, where Ra and Rb, which nay be the sane or

dlﬁ*eréht : -qgh a hydrogen atom a |ower alkyl

(Ryp, or a cycl oal kyl group having

three to six carbon atons, wherein the cycl oal kyl

group may be subsaHt ut ed Mﬁth one or nore

2g|b2f:![ te\gﬁe?én‘? R ﬁ'ﬁ Mm W‘y g th&%@ne%@g{f‘felgﬁt Q'E chﬁE ﬁ)nitrogen atom; a

halogen @RMQ) 8 Py e RO PUHRYDZ PIEAS marbon atoms, whnch may be substituted with one to
three fluorine atoms; or a cyclopropyl group;

one of R; and Ry is a hydrogen atom, while the other one of R; and Ry 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 cycloalkyl group having
three to six carbon atoms, wherein the cycloalky! group may be substituted with one or more substituents,

which may be the same or different, selected from the following 1) to 3):

9.
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1) a lower alkyl group; 2) a substituent selected from

<Substituent Goup (3> and 3) a |lower alkyl group
wGeasosouw ed with one or nore substituents selBCT/@&rR007/075224

from <Substituent Goup (3> and the cycl oal kyl group

may i nclude an unsaturated bond; 5 b) a 4- to

6- menbered ali phatic heterocyclic group selected from

an azetldln ou a pyrrolidinyl group, a

pi peri d| X‘@‘?‘g(ﬁﬁlg URd a pi perazinyl group; c) a |ower

al kyl  gr uysubstitveitis¢lerted dromi tShbstitudnt GranpB>nandber ed

al i phati @l ahg\tveﬁ %V&&dﬁg%nlﬂﬁtﬁf&@wnﬁ e bl stllgsﬁﬂbrﬁ@selected from

azetidin yrrol 1 dinyl group (E) peri di nyl
<Substigen Groxp 8>e?n6 Fhﬁ &ycloa{iyl groupmay p“d“&ﬁ a‘h“%at“fetF bfenber ed
aromat i @) i’lﬁtt@G-ﬁﬁmBéréd’Jahglliaﬁu b)et&ﬁiyel&ig%cd.lpfsélenlmdla'ropyanrazﬂtlyinyl group, a
0 [ yrazol yl group, a
pyng'dmly g“"(}?""g %ﬂendmg] %%a‘%%ﬁ ﬁl)? ﬁ’er%{gyuﬁ% gnd a p%/r i mdi ne/l i
group; 6ra le\)veraﬂHwaeer sebskitped g/rltbaﬁ tg Gramberge aliphgticthgfergeyglic group
selec®dd fRmHR maﬁ g?dl@ NEpykr6lidiei gb@;yfsipercm@n Srop, ased gEEkaiyl group,
froma @y f %naergbereé%fom&{] ¢ heteroc?jé gyouB gelecH:. ‘fro1% a pérrol{ll &TOUP’

pyr azol
imidaaoty! growpy o pmzsﬂym griouy p YAy m @pmaarbrbgrallln, mﬁie@myemldmyl group; or

het er _oc?gl 1dver Sk AR uP SebstRltedWiH £5- h)%-ﬂfe@nﬁéf@d zir@ngié waocycnc group

each in dent | e substit
sl 8 ARYE P Loouth LT R G000 R i) Bk ] g, Bty
group,@heg pyeithidinyd groupevhersin| telipltptid hetarerydlic: grokip and dromasic hethrkwchc group

' each%@b’e‘ﬂdenﬁim@y S isditutddSith oREdrSfoteStbdifueis, tWhfeh may B thi: SNk different,

a | ower al kyl group substituted with one
Sele‘i‘)‘?dfi?ﬁ‘rtbe@“‘ﬁ%‘{‘g PieMis selected fromthe <Substituent
G oup (3b)alewe alkPl gijupa cycl oal kyl group having 3 to 6
car bon a’z?)%bsnwgﬁtQaec%monﬁhéés*aﬁsw&tcﬁgu VgL h one or

more subStituents selected from the <subsfituent G

R>; R5 i 3 adowgralkylpaprpapbstitited wil o or getssphstiersselsget orh the
<sutitiQént Gedup 8>Jaawer al kyl group; and <Substituent G oup

(3>is d fal cng‘lgal@§ ggé)ﬁ)a\(yin §$u@(§a}ﬂo¥1 lziSlrl]lg \@ic‘ﬂ Q)g Substfluted with one or

hal ogen 6 P, tro grou5 a cyano
morfgqummlenta??leai?ﬁ ﬁ@m g*reﬁpbmm% GEP“E ﬁ?barmyl group, an

am nosugf 195]}{J'dr(§greﬁ)ht9m aﬁﬂaﬂo@dﬂl@ aJfaldéh atdin, loP¥RWer alkyl group; and

al kyl sulgq%q&gptgérw&gg 1sdef%V\§asb laI kyl sul f onyl am no

gr oup, gr oup, Vower al koxycar bonyl
<Sulgtiweny Graap Povedaloger m;«@mrwmuam THEP ZJP¥R.IPCY2RO LTV AN amino group,

a ca@&ﬂﬁ@n?&hp, & S8 Rosulfonly O3&p, lJﬁﬁlB @Ml 8 Novekk @Mﬂsulﬁn}l @V&ﬁ a lower
r ou car boxyl

kG e R B0 T e RSB Bap P B e
alkokye@beyfaminbtpeouporitpeerntkancy hgrapeniower dipnayiy gtyome [¢vear alisy Ithio group,
acm%&y(%r))u o, Bl 4des Ql,cfdof the exi sting enantioners and

di astereoners in addition cemat es, of the bove F I
or a pIRFRRGEHHERLLY 2q95Rtable Al of ?S&ﬁ‘hé’e%fo %T°H‘cp8%"déepc5?§ﬂ}5‘fdr?é( (e above Formula
(1) irptuegzal af theexidtiag emmntinnetsand dissereogepan atdgion rragegtaestithegompound.

admi ni Sgﬁe%!e%n afbo bdiRestalc Fa@a&r&epsafmma%ﬁﬁummg SephE, or

conbi ne reparation iInc es two separate
Sequafﬁ’ék?dma’ﬂ%"é?%‘ lwe sregiment efracat Whete thp epraRined greppratipainglides two
sepafitelpfeparafidd@baceut i cal |y acceptable carrier or diluent,

35 the ¢ 9 ?;@ zlr?:?m l;n%Bdf% ?%%ﬁ%gr \R% alpn%n':&[lm’cul)aa&%%%abi% ar@ier or diluent,

pharnaceu or ester
the compoupd reprgpenteil @hthp ﬁ @qrqgl i[Hgra ml@g@pﬂ;@pal%aquptable salt or ester thereof and

phar mceﬂbﬂeﬁ@tioﬁ 1rﬂﬁlﬂiﬁ§)tt%@h& \ﬁﬂ\rarphﬁfna&ﬁtldﬂll} atRépable cadﬁier or diluent,
fro m onsi stin

an algﬁlin!?c{r ggfgtlr‘segg%g r%w érogﬁ%omlgtmg 8 natn?%uglrﬁogkoylé%mg agents, an umor
antirgatdbblires, artigimor egibioties, plantdenivedantitiyion edents, anfiumpr plationh gerplex
antitunor agents, antitunor_plati num conpl ex
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-3 WD 2008/ 081910 PCT/JP2007/ 075224 conpounds,

antitunor canptothecin derivatives, antitunor tyrosine
wrevasg19imhi bi t ors, nonocl onal anti bodi es, PCT/JP2007/075224

i nterferons, biological response nodifiers, and other

antitunor agents, or a pharnaceutically acceptable

salt or ester thereof, wherein: the antitunor

al kyl atiing agents are nitrogen nustard. N-gxi.de,
comiayds AT Biecin S et A RS SRS g pprgeionl
antibigtlies) btedfaiohs) biplogiaal lmqmmmcdnﬁdns addayier antimionegshis,/pe a pharmaceutically
acce@.l:llg«y%au ope%ter th‘é gw%é%fnl and car must I ne, t he

nor ant | net tes are nethotrexat e,

6- mer cafe FptHmIoRalkylatng gl are ERen YN oIS cyclophosphamide,
1fosf§nifié WRlpRalira Bishifan] @Rbreitol, €hebolfidne thictepaeraniamstimg] nitystine,
temoz 1 ldab|J1cahrl t arabi ne ocfosfate, enocitabine, S-1,

REVE 30T FEMF T udar abi ne, and penet rexed di sodi um 10

t he antthe emimnoamtunmabq’l1tfe§§rea¢eéhoae>taten@ﬁry@mﬁ0n9ﬂne riboside,

mercq SSUkiHD) 'S-Cflu@rourg@'il»I REAMKDIdxifMuriding Q& MbR, RPEiabihé, Bytarabine ocfosfate,

t | bi
enoctiey Y Giegr e B T PP A RERE ol arer

i dar ubi té mitusior aitibivties, arcastinomkin Bhle¥orwbicinhdaunorubicin, neocarzinostatin,

bleoxﬂl'c"i‘rpﬁ) )Jci\ﬁeﬂ;int intct) ADAruBER PirBruBEiR, epiritidih, Sinbdiin stimalamer,
vl nbl.asti n, esi ne, et OpOSl de SObuzoxane

idarylpigina fitolimps, a‘ﬂa"& @%el, and vinorel bine; 15 the
ant it umbe plpﬂtabmwd antxtmqn kgtservpotnds vinblastizi wipdeain¢, ntoposide,
sobugmo@(lc@t&ep gacﬂt X ,ﬁjnawn&velbﬁi@d oxal iplatin; the

anti tunor ¢ ecin derivatives are irinotecan | q
t opot ecfaﬁaml&mr BlavAYSORBIEY FomPos g PIFEROPIPHY Spdpptatin, an
oxaligiati@se i nhibitors are gefitinib, imatinib, and

erloti nt! p tlurL%r OQACQIH%E 1\Qmek he %n%&cﬁrtgp&@cw)éhMptothecm

bevaC|zuna evacl zunab 20 al ent uzunab

and trae emlmmbtyrqswe Kinfre dithfbilprs A% egiitinity, padipipeng frioginid; -

i nt er f ehORMobconal ahtiboditd £¢ @fuxinaB/beviciait, ftugimab,devacizumab,
L nterferd%nt%%)ﬁ Ia and interferon y-nl; the biol ogical
alem ué%'ﬁonse Pi%rs are krestin, |entinan,

si zof i réintepferongraminterferamd, ipteeTPmERa, interfeePn2B2t, ierigion By interferon
y-12,204 inte@Bh yAKENt S are mitoxantrone, L- aspar agl nase,

procar baz acar bazi N
pent ost@f&’ log‘faﬁéetsi’%f)el 'HOCPF al e %%8“'{1 engi aalbselﬁooe%"r piciggnjl,and ubenimex;
and anastrozol e, exenestane, bical utam de, |euproreline,

flutam ﬁ*@othér%tﬁ@rﬁ&rragaﬁs arepfﬁﬁﬁgrtt@ﬂé - a@?\a’éﬁﬁﬁ' MH&arbazme dacarbazine,

deni | eukin diftitox, éjl% rotro ept
hydrgysabamids, penlgRie et R RSB i BTl et
bicalgtaméle dbuproreling flmchohide; ﬁJWpstiamepqgmquc@spdnm dengleukinpdifiitox, aldesleukin,

3hdnkif a&bmglan& Leget her 30
thyr&g?lhqgﬁggﬁgérn?@g%ﬁt I cal gcgﬂg table carrier or dil

nt,
the  coniBGasiton p e Eslns o 4 Pamiess it Eorprofiigyincjuding. together
with @ pBdrifB@etithliycatdpiabla careipton bilentstat tonpourelséeesentévdiyainf Forrauial[l] or a
phan%?ce% %fl); a%gg{abl@ ?zglnc{r e§8’|tl?e%o? ‘inc]c E[nQamltLHg‘r agérﬁ’ WHecteli %ﬁ' ﬁetér(ﬂlg

ting adgents, antit
consisting af et .awgtmgamm% emmmoaﬁttmlstabqliteésantlﬁsmafrﬁmkfetmswéaat-denved

antltﬁiﬂérlagéllﬁoz[ntlﬁlgﬁﬂﬁlﬁtmuﬁ\rtbinf;luimﬁnppllnﬂi laRtitif & @Afptetkecin derivatives, antitumor

tyrosir%{ﬁ%%%e r}% HB]tO{ rp%réoc ﬁléal 'Rn%ﬁ)g’él%s El!}lﬁgllgarl] feg;?ol;llse rﬁ%ihfgeg %nr(]i ofher antitumor
agentsr{vhdneinl |tlersieﬁmil@| of grich atityreos pganslas he gante reqasing agflgfinadigegve), or a

phmﬁﬁk{eht%cﬁf@&cce’éébl@gﬁ{&%stér ogin, the definition of each
antitu

s _defi ned o
Shove)  Thsindritnalid fakedds £ Beod o Ratlih e olpgsng adminisering
simultsteauslyt fepargtelf,. or sequentially a therapeutically effective amount of the compound
-4-
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The invention also relates to a nethod for treating
cancers, conprising adm nistering sinultaneously,
wGaepanstoed y, or sequentially a therapeutical | yPCT/JP2007/075224

ef fective amount of the conmpound -4 WO 2008/ 081910

PCT/ JP2007/ 075224 represented by Forrmula [I] above or

a pharmaceutically accept able salt or ester thereof,

in conmbination wth therapeutlcall effec}&il Ve, . binati
represgtad vy FW“M”&PWPPW"%@%‘HT“ ﬁé‘fcéﬁ,‘fbé‘?fa’ft Pt %‘e‘lﬁfr‘B ay° ination
with @ €efabéiltitlg eﬂ"éctwcﬂﬂﬁduhtlﬂﬁ'ﬁlf anditulsigl @Enteeagidrosthe grodp dousisting of

ant i bal i IR t 3
armtum ra{mlafa rg agen églltl X upr%@ég %ngftu&h} a?lnﬁlélgtpés %t ge‘?ﬁ'é&/a%gtumor
agen@mp@mntﬁatmamcpmlwn@%ﬁ% é‘!‘ﬁ‘é’éﬂf mangRiqthagiag W?&"es antitumor tyrosine
klnas%rHHlﬂlt’dH%oﬁoMBM hdti8odveskinted& 6ns| lﬁJSlbé]d:a‘l fREonseivdFetspandlother antitumor
TS S5 D A L 8 SPARRER e . or
pharmigkutivallyi ageeptable ealicn egientieteafror agent has the, sane

nmeani NOTiRSnwWftionHatheALRED theQbe 6F a PRRA RSB0l lﬁ@lnlid(lfacture ofa

acceptable salt or est t here T nven
medipep B e B E! T TR U881 LA R R B p§fonpih ananitamor
agent focthemanffattanfe neflicanennia the craatmerit of can¢eh elntadditianibe tnvmtlon relates to
a meﬁ@@ ﬁ)? freatnﬁ%ganééi]sqn Hﬁﬁmglfs (;ﬁrd:> Hﬁy 1h ‘ﬂh‘rhagisf vol{ch &mﬁ@sﬂ.bédﬂﬂﬂlét&ﬂlg a

acture
theraﬁ%’é!f’%‘é(ﬁg?ﬁ“’? ﬂ“‘i"ﬁ‘é’ff‘ P E’él Wﬁ'ﬁt‘mé‘i‘ thE &ﬁ@@?‘s af‘ to2 methed goﬁ treating
cancérf & mhamneafst(paaticutagly ai lmsaitsp whicl@inipdsks hdministedagt 4 thﬂgapsamclb’r effective
amo&n?o{?ﬁﬂi@'I&I&Bﬁ{ottﬁe%mahs&{n EnbMARESiln aﬂlﬂérsdzu&‘amffeaa% amount of an
mni stering herapeutically effective anount of a
ammII’EQ(aae“F nhi bi t or t o the mammal s, and to a net hod for
treat i NEurtherdMhe BlRf&ltlbxlﬂreﬂi&ﬁﬂﬁn&ge(npﬁf tréating @ndeys indudingrEPh &) inhibitor

ch co [
af:+ve1 dr%{ g_érf"(e)tﬁn Q%tw)r%tﬁﬁ[elg Q;glc %F?%?&rtﬁ)gigéts @ée h\é% asnantltumor
agent, nPbﬁhbnhwa@rua@m etiveringredigng r apeut ically effective anount

of an [&eiadHet, kHeRPhboRIAN termsesdriB&T in tHe PRsdnbypetifidatish will be

relates to an agent for treating cancers including a
eXplgil- | i nhibitor as an active i ngredi ent, and to an

agent fBre "towenalkyh groupiric e squhFQImu]@éW¢rs@§ straighyrehainsd or branched

alkyV¥rdud haino 6lcHB atorﬁ)e aexﬁnp?és Iﬁlere‘.‘oﬁilﬂl:lb’detaCHietliSﬂ;gr@ii}) anethyl group, a
active Ingre |ent el natter

and _
PrOPYEERUP; PAWPTORY EFRUP MY 9“Psﬁbl&9bPVL%ff?PoKS%%r’ﬁY‘ G- 57 vt group,
a pereyd ghaap,racelxyl gloep, ahdthelikeal kyl group” in the above

For mul aq{L) cﬁo%fk?]rg?o ‘DmQhe?a‘bB\Q'Fgmmé: ERRG £5- 108 ﬂﬁﬁb&éﬁ alicyclic

al group havi ng carbon a @n&% and | es
group h‘éﬁ&éﬁpl‘fsﬁ'&q‘iﬁ’ﬁ @ely er?e°tYﬁ‘9ﬂ’r°F§|l gayr: 2 gy et Oy ‘bﬂ'ﬁ group, 4
cyclghe 0P Yloup) 2 0ytdoheptyl grabp @ lydetyd proup) ,antmhd:)hlteydmdgre@n:;bly rafars to a 3- to 6~
memlbérg(pzi'itci({llc glrogéj pPref@rr %ﬁarﬁp&!ggsﬂclugg 9 J:J)Qlopfrl’)ﬁ;l%if(}u& %Mbbl%{q 1218, a

roup, and-t
Cyclﬂpé'gﬁtllgé)‘alﬂ’kayﬁa@‘céﬂhlﬁ’“yl PRUR he above Fornula (1) refers to
a 3- toTR-"amNbRErodydic yrolp"en thgﬁmmedlaeb;(mmd t0 @ saturated or

unsa%uraged aPphahcnttl:etﬁlflcg:gcl% C lﬁé)ngrag}pl)(avmg Eﬁis'zf}t ?1 ?f-cslelggéﬁt ﬁ’(Jm a nitrogen atom,

an owm ayome pnd/3 sulfbroaigm. inaddijien Beabgn at@ﬂas@ that is &Wﬂn‘{"l'ﬁé' ‘Prlwdlc fused

ring. aﬁb&nﬁfe?fn@lﬁ&@nlﬁzd’tlﬁil%Fo‘&p,taQ)yﬂol;ﬁmyt gl’onﬁr a ﬁi@&bﬂfyﬁ@l‘o@ h ﬁ]ﬁé‘rhju@l group,
oup. Preferre | es udle droup

s ey e o 0 BB ) B i oA HBup. o

tetralydodqoinelxdrougr otgtpahy @0isckfmoly bdroyphanditlee Iiket "élred'éyte imembered aliphatic

hetelgE)QHPgroﬁ;ﬁ i th@atﬁb@lyﬁmglg fiekess 6 b }atlfrﬁéﬂr%niaﬁlra?ed%ﬂﬁﬂdﬁ@ﬁeﬁ%cycl1c

unsat ur at ed i phat.i c hetero [ ou 1y
sroup g iy dp OB AT Ui Y PGP B L R gy b o
pyrr@lidtg growpha pigergieng! goupna pipemakingl gonhpt ad tltldey i n add| tion
to carbon atons, that is a mgpno-, di-, or tricyclic
fused ring. Exanples include an azetidyl group, a
pyrrolidinyl group, a piperidinyl group, a piperazinyl
group, a norpholino group, a tetrahydrofuranyl group,
an i m dazolidinyl group, a thionorpholino group, a

m._
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35 tetrahydroqui nolyl group, a tetrahydroi soqui nol yl

group, and the like. The "4- to 6-nenbered aliphatic
whedoengoyc! i ¢ group” in the above Fornula (1) PEf/@ro0vays224

a saturated or unsaturated aliphatic heterocyclic

group that is a 4- to 6-nmenbered nonocyclic ring, and

exanpl es thereof include an azetldyl group, a

e oo st S oBAR

heterBéytlic)drApOnthQrdmiBé profdnties cantainigg dt tead etedre@oyatdn suclyasauyittogen atom,
an mlﬁlg%r} art]()em %P?ng ﬁkng{d@An\?alés Itﬂere%?igaﬁd’%l 5I % 7- rﬁérﬂeﬁadtxﬂ?}n@cychc heterocyclic

properties contal ni ng

groupgyant s nrxgrhetewe-xc@? srowsé(mné%mfuw o adt torfopemperc 6iRg o thg ronocycli
hetexaaﬁy)ég&g}o@t &iditheQike.t mcllﬁbdnge,, a thiBe) gosagTR bjaﬁol)tl g, affuly Ngbupgethiazolyl

i c he
aroup.gu P RET ST ord e KRR ) BBy goun o
pyrigidiny lgr@preenybidazinol groypgan ispxadoly grevi elyémuewbﬂ grevRs pvigsindofyd group,
an ind4Z8kP, o@bnﬁl ihduiy1 |gfdﬁ aqsﬁﬁﬁlxﬁ)il crbp, !qmﬂol&l@rﬁfﬁ}’d beﬂi&ﬂiﬂazol@rl group a

e o BB g s s
group/tio the abave Bymiuthy(1) referotom, 5- ar Gplycmrquong}yglwfj\etea)cychc group with

aromidild ﬁrEBeQieP Yhd ShAMES thé}ed? Weivd@Zhyrbly! SHo6p) Bn 1nﬂ<[hzd)l§lcg¥&1§ o pytazolyl
group, .an isoq U|nol %b $n |30|nd§h%h%group an
group, ﬁ‘ﬂé?ﬁf‘i}l gr@‘fpoﬁbyrazﬁﬁ gﬂ F@F“"@ ] grour 28 al i nyl
gr oup, Ehedhilopeh ytbmtymokemboa Foemu=0(mpay &z exeplplifigddyp, flugrine atom, a
chlo@r%qgom‘ Y (E)r%fﬁ)ﬂe a0 MPodifd Worh, REthk 1ike arfiBihoREhBR o &Qﬁﬂe amgnne atom,

mber &d aromatic heterocycli¢c 10 group
a chlptipe oy gnd abepmg o py PrEeds to a 5- or 6- menber ed
nonocy cTheClohei Skytsayfelyl grogy” rixpe abiovdForaule (Hatefets to a substituent formed

by bgndl g?hretal)o%é ’"log'gfdﬂﬂ%?(%m" %sa gﬁn‘fﬁraﬁ)% of*a@glkdﬁ?legrallpp%ﬁ reﬁln%hes thereof

oup,
mclqdw merwls@fp@m Broug: ap rhﬂquﬁewl 29HR aguwﬁulfswlu gRUE; 1) Fhedf#% up,
and t heriel"lofver Jﬁ}@sulf&@laﬂ@ﬁfgr@bomthd aBovelFermaltnW)ae el taadubstituent

| f.luarine, at . |LOr |
formt BV R B st 4 St AR, B8 T el Sl
thereaﬁndgietah@gglsulf@yla@mmug, an gthylpylfopy lpming grewg, a bytglsiyfonylamino group,
and Rdl@r i ne atom and a bromine atomare preferred. The

"1 ower | sul fon r.oyp" in_the ove For nul | .

refers ﬁﬁk'g? weL ARy é‘iﬁ’gﬁt'" #‘g PoRYY Fowlaglg Y ‘ﬁg’ “EheP g"o“é‘%‘)eby bonding
the "Yowemky1 griolgy |to grexygeh atom, andeydniples thereofiinelfidez maghoky arphp, an ethoxy
groug ra%%oxﬁé?axpeﬁiﬂm&o%&yt éf&fpeé)sutox& Q&)ng de 1s@b1§§|§c§' 3¥6us, Wl sEOBYdxy group, a

oup, an et h [ sul fon
ey bl e i, e ] et Ay oS B 8%6"%)% group,
and thbikkeabove Formula (1) refers to a substituent

for med "N’\\épﬁl&;x&éa%h)q %ro‘BB" ih hl@ a@t‘%@?@rmuiaqméfers to a oup formed by

al kyl sul tTonyl group” to~an am nq graoup xa
clude a

bondingdbegspver HkiR GBUR e CHYMELETPUB AP SRFEHNG em&ﬁthe%?

metlﬁiﬁyﬂb&u’l Eroy hx&ffl_lldxgcagfoﬁjd [2roup, atptﬂpyk)&mbérﬂhgrbmmlsopgrpoxmarbonyl
I

group, aq)u{or(ycarg)in}y‘l:3 gré) J' &n 1s{>b%¥8§§ca?oo}§? )é%() g aQ utd ca‘t%ﬁyl%p)%%f & tert-

butosycasheny! grpuey p@fymeaﬂtoeylmuew\g@ﬁmaloaﬁar amd g@k%ﬁﬁwwycmbonyl
gnmbhﬁ&@ﬂﬁykﬂ&hﬁ&@lQnﬂ?hmﬁmmmgfOUp, an etho?y 25 group, a

pr opoxy. dr, opr.o QU X

i sobut o E’P’}éﬁ%eoxécagbé’cylgg ORY grmotﬁé aboveb]y rid %(Igre?eyﬁba%ul)
formgd byuld-subatitptémtof the ){lngra@@mcalgoqyégypmwg/mnqﬁrwpand apecnﬁc examples
therefdﬁ?ﬁyl[lclg%ﬂ& boﬁyl]an'n&p 6 Mxﬂfaﬁb‘d@larmﬂ@ olpie |ike.

ower a ar bon abov

proppyarpRcy ool 4 U PYHE By BB RYSBAL D P Foup, an
isobitbycatonglaminp ‘troup agecbutdxgeationgansinpgroema testmmeqadmnylammo group, a

exanpl es thereof include a 3g._nethoxycarbonyl group,

an et hoxycar bonyl group, a propoxycarbonyl group, an

i sopropoxycar bonyl group, a butoxycarbonyl group, an

i sobut oxycar bonyl group, a sec-butoxycarbonyl group, a

tert- butoxycarbonyl group, a pentyl oxycarbonyl group,

a neopentyl oxycar bonyl group, a hexyl oxycar bonyl
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group, an isohexyl oxycarbonyl group, and the like. The

"l ower al koxycar bonyl am no group"” in the above Fornul a
W@ kgosmogfoer s to a group 35 forned by N substit urCDIP2067/075224

the "l ower al koxycarbonyl group” to an am no group,

and specific exanples thereof include a

nmet hoxycar bonyl am no group, an et hoxycarbonyl am no

roup, propoxycar bonyl a roup,

pentﬁ%ﬁﬁf@&ﬁ'ﬁ%ﬁ&%mns?ﬁeﬁb‘°’gyfg‘b el ngawﬂmﬁf%wmm group,
an ISGferdﬁkycz&libnylanﬁlb gtonpyaadthbbikey | ami no group, a

sec- but ar;ﬁ'l[ﬁ{)}@ OG]S)' 119{h9 HYhbve f-lormula (I) refers toa /grouR Sfao:lr_r(r)led by

tert-bu %8 mno group, '
bondjugthe faG0atk BEPE 40 2 pRshanyl 5P AR bsmf?réw ﬁ@ogﬁle tipich the alkyl group
havnﬂkelQQG B&B&W@ﬁb&iﬂ&ddm EHpbo@y1Q@edup. Bor example, an acetyl group, a propionyl

grougl;],gi)ﬁ grgar éa;lg {s] buﬁ'm o ra%%‘l@xg u%'g dlS(%qu]leryf %r&lga q_lvaloyl group, a
pentahbxdmup,aihdkﬁlnbw cagb@mgltlomd t he above Formula (1) refers
t 0 ag rﬁiéplofv\/@f em&goﬁdky ghﬂBQh 0 ab&le Forlnﬁl‘i'hﬁ([) réfer 30l a ggsupUrmed by

A bon or ef er.abl
bondwgi ?ﬁe ﬂ‘@eré‘ﬁ(ﬁ‘%% EP ubo angx#rge 18 Td eX. le(s: gg of‘l Eclltldg r:%% acjetyloxy
group, s plpivdeldxyt group, Tlsutyrypx grgxpomlpsobmwl%x atop, @ valavilowcg‘pw an
1sovﬂerr§ibl:8' Grhpr)ar AR glgﬁ@ HfBentzﬁioQUiﬂgr(de, £hid HéRike. AN

I sobutyryl ‘grodp ovaler

group,  Heploist 9 fith 'Qﬁ{?ﬂb mZ{le agcgﬁbégrﬂg%rh)é a2y l}%atu{:rﬁ formed by
bondiniglo€the anwhalklymﬂ)lmb weckulfiFlaem, hehwszmpé¢skiznoyindude agnethyfthio group, an
ethylg{‘o%l;\% Qggm,hongglgu;{ngﬁ{ellgm refers to a group forned by

Iower al kang group" to an oxygen
at om aﬂ&tﬁﬁ‘ ﬁb‘ﬁe@l"f’%‘f%tféﬁ?l“?‘%"clf‘%% an acetyloxy 10

group, heperdPPDRYTiooty ofthe BDK (fldslikekingdedfaynilg memfars @nstituted by
PLK& s&%tﬁﬁ%l DX A g(roup, a val eryl oxy group, an

soval er yf oxy pi val oyl oxy . group
pent ano])‘?eé‘%yl "@8 lblém ls@H@g|f?rR@lblm@°1°rlt¥ﬁéwasa|1ky| thio
9 roup” TH térhe ";ﬂxbrﬂié&euﬁ@[lﬁhﬂcéptz(ble)sallt ef stes aﬁd)"paarmaceutlcally acceptable
él ttueqfbe on me% By, bonding of the "lower alkyl

cam?jo{) E)“en ST Efom and exanpl es thereof include

a met hyTltehm "tyeatrogmt ofepancesd {(Hipating icancey s psed i thg RrgseRt/spesification
mearfd 'ilQLiﬂnblﬁd?ld)f Ezhﬁer célkéﬁwtia t@y I&]ﬁni&t@ﬂir@ anlaﬁﬂfum(fr@@d'neté%ﬁl{c& patients. The

ki nas e

bﬁr SSE I% s, re F’ne umor Sjz whlcl'h can be
trea"Ffﬂs Prsterab R aedessnia i H}Cg{rﬁe i redpiose e “{ 54 %Y
meathcKlTheF?t_ementde{tSprefarnuy Qﬁdﬁcatéﬁh@lcmmompfeﬁym i nhi b| tor"

' s a dryg dprcingdd g'u&édﬁﬂth@ egén{ §pl§<§ﬁéﬁh(ﬂﬁ§§udls so-mﬁmfo@raH@
phar.maceut i cal I% acce ae& or, ester

hema (BT {ESATRIE SSRGS Pole BTG P Ffek concer
esophtigtdl cdneerghybidicmmed, dnatl e¢ll luiig@ndee mpn-Srhallagall lwegtancer, breast cancer,
gastrﬁ:%gr&g{, Fall(blgdﬁ&ﬁ)glé Bt &ﬂ&? %Epazlc Smcer %ggcréaﬁc &ah@er Rber @Jﬁt:er rectal cancer,

cation neans the Inhibition of cancer cell
ovarngv EAREE SBYriospiteliomay @ngmaﬂ SERtIGet SREST reIgERstvio/ ettral fanser urinary
bladdbataln&mt;ﬁostaﬁtﬁncef, padle cantdr, tpriafle calotbryenitegmelssesr, Wilens’ tumor, skin
cancgrarga ﬁnan?% O%leagt%ﬁ gf%é)sargo?)ggﬁ\%ﬁ% ts gﬁco‘nld,rgaﬁ %1§S'ug coma, and

sure nor e era
the héqe a@qamakemf thedw@etpp%@ﬁmnéqr‘elnylud%uwmkw ﬁl?rme‘abf@ehaﬂc é%'kemla’
chroM§ ﬁﬁelbé&n&@ RuRdn@S @¢ pdlRethbhia Gadlighnt lyi%)ﬁ(hdﬂﬁlﬁﬁulﬁﬂ? m@h;]loma, non-
Nors_an opoi eti c cancers. Exanples of the
H“@‘(‘.ﬂ i léimf’tﬂf’r’fﬁ"r%‘g%'n?ﬁ(ude cerebral cancer, head and neck
cancer , Theggoydhmpasation casmesdin) the prpsent sglecifigAkaarinclusiaggral pesparptions and

parerLtHE\%rﬁ)@rQG&lgngfbga'l El@?ﬁlritlroﬁ %lekedlﬁlﬁﬂlgdalggde\&ﬂ&; cabslh@aéi)kvder granule, or the
ke, DD s BRSO DR RRPE PR SR bv o st

liquid prag=gation sueh tdolutiom swepensioy, and thelikeawbielh is specifically an injectable
chorioepithelioma, uterine cancer, cervical cancer,
renal pelvic/ureteral cancer, urinary 30 bl adder
cancer, prostate cancer, penile cancer, testicular
cancer, enbryonal cancer, WIns' tunor, skin
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cancer, malignant nel anoma, neurobl astoma,

ost eosarcoma, Ew ng's sarcomm, soft tissue sarconm,
w@eas/08tee0 | | ke. Exanpl es of the hemat opoi eti ¢ PERTEN067/075224

i nclude acute | eukem a, chronic |ynphatic | eukem a,

chroni c nyel ogenous | eukenmi a, true polycythem a,

rral i gnant | ynphoma, nultiple nyel oma, non- Hodgkin's

nphoma, and the |ike. 35 The term "preparation” as

prepergféa dri ifsiony anddhe Jikecand preferaply s @H“tfaﬁ?ﬂ% Ctigp gjeparation and
intraf¢no@aliigt i ons and parenteral pr epar ations. The or al

pr epar iy "

powder %ﬂeﬁ%ﬁu On%l%%teh&tﬁ)ﬁ %Xlse% P é % a rg;ers tothe
preperatp@unc@dme £Wq ¢ranarg kipds fqrﬁewﬁaweﬁt SéPaeWe ;9f %eﬁ%ﬁna%l Adpinisation in the

treatR¥RWidhinha9 Ge pmviae(ﬁisendtltypé @eparﬁﬁoﬁ ¢t slpHarnedoeutiadl cémipositiah) The

"corr?;rggg ?rlfegaté%lgﬁ yalsglilgcﬁ)u%es r%paﬁo Pons ICJ':?pqn €1 ty! dkblglrb%%{l}]g o%e or more
prepRTIOh(PRUGBbOESERbedspmbingdapriparationdndlystine/ifv e sipeare prgpagatiopsewhich is

useﬁ!dl“{qgw@m,ggnpgfeg&g,abl y is an int ravenous | nj ection
preparaf i i ntravenous dri

term"c
pr epar a3 g‘ﬂt‘o"afg ﬂﬁé‘&lsef’?fatf Pfgpa&nggégﬁrfe S BeEiHf eparﬁttlongﬁmgmgng at least
one angifugtosage s¢lénted fipmethagratp comsistingéfiadiitngortalioylagng agems atitwnens
antnﬁé?szoﬁtbs'%nm?Q&ﬂ&notlgseﬂﬁ{t-@&ﬁ'ed &Htltu%ﬁ)g b@ﬂ& ' zﬁhtumor platmum complex

mnlstratlon 1N t nent ,
compiuesy SRRACATPIEHES Gl AT RO KOs iaBapocipe
antitodiey) krfeiond) biolbieal resporise medifiqpy, eplantiet argitnimon hgeots (wiekeird the definition
of eddh &t fnfo} 5@&?1;1?&1@ m{e%aﬁyg Js ldEﬁrQ@ EbOQBna'arﬁhMa&G&aﬁy acBdptable salt or

preparatio he above descri bed nbi ned
esterpshewé Y PoRIthes ePra'ewqﬁ'gms%r glé‘b%n?‘&f“é“ﬁ?‘éi!‘é(ﬂ&??‘é‘ﬂ%cw gifliluent. In
this ¢aSe, thd BigthetcomBintd# 1dast @ad prepatati@f moyeie@dinistered aitohitdriequslyt @parately,
or set Qe%tlgll\l\g&ﬁﬁg% ge?ﬁrg{ gng?{r§¥oh§) pﬁlg gés?xgbqne? %reggétﬁ)g I}]r%clludmﬁtt)hree
prep@rgtm cag bt exemplifiedbyimg nr?perag@rv@epemzéheqwgun@ﬁepéﬁ%%qu&w above

Fornsh(y)} @ﬁrbﬂlﬂitl&g&iﬁ{pﬁsm@ﬂﬂhdrMEl and @ iptepREtRIAQbpridEg leucovorin.
antitu r anti

ant i t unty H1egeP H??[rﬁr%pafamfegm ¢ oﬁ% I(S)e\é(ra] gte %petgér%t%fr{so {nr%?& &lthetan oral
preparatinptoopanentsral prgparatipatdr vleesnatlmlu pnaafithe twy separhtp prepargiiggemay be an oral
prep!argtmn %h@fhé othBFRO6di maren@ﬁt ﬁr&ﬂ?ﬁh%(mjéd{ﬂbﬁrpf‘éﬁﬁxﬂﬁb%,or drip infusion).
bi ol ogi espon
agent s %‘Wq@r a"toﬂ eacﬁoé‘#‘%ﬁolﬂfedﬁvemb"l“ 3! %rﬁpegthcta4l3f %ﬁ’gtwe amount of the
compgediiccdrding t0hh§: igeemtonea e ingludes!, wedthen @th a bleapeiceutigallyzacceptable
carrlgrrb"l‘l ﬁﬁ@ﬁte Hhd ﬁ)ﬂh&l%loﬁ @e‘éﬁ}f?&t@@ tﬁ‘ouél?flug beotﬁe tbehnR8ltc8hmbiBloSRlige for those

further I ned,
skllgig bl B wgb'caesaafmfars e Kag bl giparatiop can be formed
into, ltépetheraeithe, phirmacebtivatin @ceptdleipamienchr diluchig a ptepagatien for oral administration,
mtrape(ng&ehrnfﬁgl OQr 1%&109 eusi%gnt ! ti%]: @frn?e%oﬁé %EH&LI%QW ofhose skilled in the art.

epar at e "or sequen separ.at e
pr epar aT'?ed?fg‘ ath‘é'S'é%‘ﬁ’bl a5 aggd HP‘B?J%[FS&PH SBW‘ﬁcﬁtéﬂ“d&f“ﬁEf Pafspigral

: admmfsﬁaﬂﬁﬁ atd/d Bﬁll saadinifatiaxia Melchst bBwingyhe campineya¢patati@ccording to the

1nve1|1_110n ’r+a§ en a&mﬁ%ﬁgrgﬁgtﬂ?com%ﬁl § rg a%gn %thtr{és ?a?éﬁ?erallly administered,

or ongriehy Re pq«emlb(tari@ws@mépwhrlethﬁ gthfr@aewregrqdﬁum%dm“ym gtherwise, both

may ©0 brRily RehidKi@aR r}ﬂ:t‘d he "pakk‘ﬂiel‘hl £lf1n1ﬁ1§%ﬂt16r€ Pratiuatsp for example intravenous
na

aratl ons
adm%gp%ﬁ)fl e*}-‘%ﬂ“taﬁ?’éi)%/ijfné‘%‘?t%‘ rHon glrranéth{:uearr ﬁlgr{nnps ﬁﬁfc)m an %ge Flﬁj é)referably
inchidesohsieparezueadorisigetion. | Whes admipistgengthree PIHPOYC pmapaalpmm eqmbination,

at leé@hbrle%r E)Qﬁlogtnﬁ? 'be %&t@ﬁb@&nﬂlsfééﬂ qﬂéf&ﬁlﬂi’ inRbRAGK S aiiffistered, and
aration or I NT USI.Q

more 1,*5? grﬁléhl 5qr?161ﬁtere§ 1at|rew5not1§)drtpr?é Pqtrﬁvg?ﬂslua 101}5\ I:In addgtnm for the case of
therapeutically effective anount of the conpound
according to the invention pgy be included, together
with a pharmaceutical |y acceptable 25 carrier or
di luent. The fornulation technique is thought to be
the technical common know edge for those skilled in
the technical field, which is therefore well known.
Preferably, such preparation can be fornmed into,
together mnth a pharnaceutlcally acceptable carrler or

T o, .
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The term "adm nistration” as used in the present

specification includes parenteral 30 adm nistration
w@p@Bos190r al admi ni stration in the case of usiPQI/re07/075224

conmbi ned preparation according to the invention. That

i's, when adm ni stering the conbined preparation, both

may be parenterally admnistered, or one nay be

parenterally adm ni stered while th? ot her one bein
admigigiering thieg Prappre praparaiions dp C%It‘wm o B PrFPaThE)S BY ‘Zﬁ‘ng"if
prep@tivn ot £ paR¢neehl prepdraiont he "parenteral administration”

| ud : .
IS B(k:)c ﬂt Zﬁl (r)ag:g&rﬁglgpén ?néth@ g&ﬁﬁﬁﬁﬁp}égreseﬁtgﬂ)’;tpéégo@é FdPHala (I) may be

admigigiefed sigultapepusly withothex qqgtumpk@entgfqéoﬁpeeqogp%p g;epgegented by the above
Fonﬂuﬁﬁi)%ﬂ@%e hdi@inibtered BMENO Bbsedéntli ke bothat dnfifamoMigent may be administered, or
alten&agw hn %rlr?rr} %?rr etgné g%y ggaréirem sréeerg . ar%qtané)&gseb&gtéy the compound
repregented by eheabqu Fomtvlar(l) snag beeldmlmt@% rEuher, thegompond sepsgsgnted by the
abova #8tla%t) &la§ Ge a(ﬁﬂlﬂster%ﬁ tHeh @fe %flﬁﬂn}itu&dfﬁg@ﬁt siia be&linlyistertd
sepagﬁ:b'ralfa ngg m%le?v zﬁtgr%%thlggt IEF?)\{hee:ga:@@ JﬁggCt L 3& aémlmstered and then the
compeGid BR2GOEd Byrbeove Bodmula {I3mey bheragminfisteced separately as time interval. The

. admxﬂfs@zﬁi%ﬁ Blabone adnﬂm?tﬁﬂpd H@Naﬁ‘ﬁn b@dﬁroﬁﬁatél??eld@fe@ Wﬁ%'sﬂﬂ&i in the art,

be an oral on or ar e
cepeh b BT O R BTy AR S
prepar@tjon égiding dn iMyituntoeagritovhichfean brulsed it Egmbimayiorh éhe type of cancer cells to be
treatéhdgﬂd'?heﬁkﬁén?g ‘ﬁﬁl‘%ﬁu‘l' taneously with other antitunor

e conpoynd represented by the above
For mul aThe|tymygipulinnecyah #5ius3ddp &g Presgnbipecy t‘%@@ﬁ"iﬁ‘@’l‘ﬂ‘?‘?’“g
almobthethe kdnertin@Tor alti¢Ament 2 T termiTBspataelydl divhmiadihiisedng eparately at .

dxfferea{ t1 er}g} A t\r/e%gl}é]ptt Q’l% fgrtegsg‘ﬁplé‘ gtréfgrlsl {BQB ere! Y mp(ﬁcatlon is used on the

stere sequent] e corrr%oun
first d@m@wﬂr@aewnqnhéusa%efv@e foawug day(fpra tf?a‘y‘%‘e
mem@%ﬂﬁﬂﬂisﬁ:ﬁﬁg R Ghe ofder, itEfor extajhﬂed GOBRABUGHe ERPWRSEsH: @t dioatioh fbased first,
oye For mnlst red.
o G905 o A e AR R RSB0 QE Dbl
at t i meThert¢rar"entitumag plkﬂhttr@raMSi' vse!sgd in jthe p@@%?peﬂﬁﬁwmws an

ﬁ@%@%erﬁﬁé(u %nﬁglﬂbrr&btﬁxlt? r86 e nﬂk}ﬂiﬂiﬂ a%eehﬁ hdi® ngéﬁQBzQ W¥éls to the agent

he term "sequentially”

provlélalﬁlhaﬁ? &%’8 rgaéxﬁg'yg{?borgfecg{):no rfjgluﬁgrg ? orn{?gu?nd mm'hlch the hydrogen atom is |
substitcitadl witls 11 2kyil gouro rikemplesd thedanitininer plkylating agentséinglydle nitsegen mustard
N- 0)@& @QBBIQ)Q[;HaﬁIdgl ibstaflde Qﬁe%algly bhAFRE mbbrbliSH cdrbbghéiR, diolepa,

éndi ng. on the used ﬁ_gratl on i ncl udi ng the
’a"“’&‘ﬁ oY F‘&rﬁ?"é‘@%‘ﬁ?‘@& © A& Eor nul a (1),

pr epar arheaéerm "mtitwnthr Agingerabelivs!' bsuzedt in ag@rﬂsem\meuﬁcadanref;e: toa
metaUC?’lE%ﬂa%mgpﬁﬁmng ﬁlﬁtitmr aétinft‘y tdxme %etaﬁ)@mﬁfa%&ﬁgtl }§re 19ﬂ1@%\/1de sense

atient’s condition
incladessHepeniEn B INerTelre B PFDAn EMpRede ikt Pesg by o S fiucture o
funcfidhaé fe@bblited (\Gamns, RGenz@hddDMmtinoadcids, Regasadte) thataw thedmpartant factors in
orgartnsengsg%ngi?sg?stan&? gvhlaﬁ :én enlstgg %a}cﬁ&%/ of hlgﬁ %H&éﬁqmldﬁ{eg f)}"' ﬂ?ibmng an
electeopaianspert systemy Exastples pthe w@n@agreanmm@h@ Tanhidgmetipireyate; 6
merddﬁt@ﬁmﬂé"nﬁobﬁe nfekoﬁﬁtb uﬂﬂé{ 5aneroaadat, l'égzifurl'mkﬂdfﬁﬁthhé; RarinSfurl$@@rabine,

cytara@gqﬂfglmsﬁg I’ g}xom ﬁ o geaxlca}%l?tlrée?g?c{a%glne rﬁ)er{lﬁrexeed Y od1um ang the like.
f or exafiptam "atitynedr enqtibiotics” ph@e(tag]@ Prdsent epeglﬁgatlon refers to an antibiotic

hav:ﬁ?ﬂhﬁﬁbl‘ &ﬂvnfysarfdsl%d'arftﬂbfoﬁés hetd 1s%FH§arEJ‘§ﬁmckbn%arﬁ§nﬁeind mcludes

lcation I's terval r edet
subsNsa R GH G 7 BEP HOR SIS MO PRI AT e R/ TT PR
Examyfienf ¢ "asitunseshtibintidshipclpdeasinvmysip £ ddxonbicinodaungmehicin, an
al kyl ating agent having antigunor activity, and the
"al kyl ating agent” here in general refers to the agent
providing an al kyl group in an al kyl ation reaction of
an organi c conpound in which the hydrogen atomis
substituted with an al kyl group. Exanpl es of the
"antitunor al kyl ati ng agents” include nitrogen nustard
25 N oxi de, cyclophosphan1de |fosfan1de mel phal an,
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nmet abol i ¢ antagoni st having antitunor activity, and
the "nmetabolic antagonist” here in the w de sense
W0 p@BAOSIwS0 subst ances which interfere a nornmal PEr/aRodi/ars224
change to take place due to its simlar structure or
30 function to netabolites (vitam ns, coenzynes, am no
acids, sugars, etc.) that are the inportant factors in
organi snms, and substances whi ch vent. the. produc
neoeG N LD PRI G Gy BRI capervubion, st
stimatn@e, lidapubidi, amhpms Walsgbf;inemd tiedé&epl es of the "antitunor
anti met 'ﬂEQérlnt" ﬁm-db ﬁurﬁ@ta fsh %’iﬁ&ﬁn th@ present specification includes
oSl

mer cap tO urin , rrercapt Opurl ne,
compiRds e AHIPT actlys B2t 3 A14PHS FIOQHOE compye e are subject o a
chenfidal Mbdfidati6h. Exﬁmﬁléﬁ o meﬂﬁamﬂahes phiginer ageni Cinéladei viveristiBe, Vinblastine,

vmd%; m:| t ab eﬁ?‘b alillg ;%xgle acmtvrngéﬁ)%edinﬁﬁg'hﬂm and the

erm nor anti '!OtICS as used in
t he pr eB@m o prsiEymdr emntqsfnecméfr@«agveﬁ s ppd dmthe prespt specification

mchﬁé&‘éhﬁﬂmﬁé&d HE@End&@fEﬂs Y0 dn)inhitROE) coMPound Adairss ;ﬁﬂlifﬁ'ﬁtlon lo€¢aficerous

SN A T S R O -
partigflarky diliited fonbutringy mxgammsdr’sv empinthesin, Wr-hydiexy @ﬁglptothecm topotecan,
1rmo%n§ljax§i§oéaﬁ1pfoﬁ1@cm btk hk&mq‘he ﬁﬁbtb&h K chetdbolided &l vikdnd exhibits

a“““g%!g;tt% g%fﬂ‘ox S u b %ﬁl}\@? ueﬁgglu ol gtiorl]l%vsetag 0s 51m11ar mechanism of
actiob lamimymqu capppittenin (;Nlm etm, p@ngr@nckpl@notagamptg:m 164 850 -857 (1987), etc.).

pi 1 ar ubpyGielm "SRR blatifthm c%lnBQ§ E(ﬁﬁﬂoﬂnds'sz@u@ll@ﬁﬂ@ bnesent specification
i darubicin, sirolimus, valrubicin,

refer i PRI PRI TSP GBI Sran e g sopplg: compound
here pic@8 @ platimpedinpleg adrhmond tha Iptestiglss plgnp duthel®rhafipm gPreferred examples
of thgglgt'irﬁl}ﬁ'lgﬁlp%& 5nhiuhé/ clsp%ltn) Q:lis- nd (ﬂaqr&l) Eﬁﬂlﬁlm(ﬁ‘)nlgn those

to a
chlogpE A DISCEIT B P BRI SO oy e P PO AR gmineC. 1
cyclébgRiddfearbbiyltd)platinm(I) cabbplatia); spiroplhatigdproplain; disthmitie@iethglmalonato)-

platir\(i;‘u::mgll?)r St]lh% eﬁedl‘?’n%%lé él%r ﬁzﬂg Flat%%ﬁ:?]%)?&%%!i(’l %ﬁqﬂalﬂllq cﬁt%&@llohexane)sulphato
platimuantd); eqqq@cz chareim figysioherase)majgnapslatinpip(Ih{ & 2 gjagninogyclohexane)malonato
planmm - &ﬁiokﬂihthala{ém gdﬁﬁmﬁaymaah@gmmumar) @Q;dléﬁﬁﬁbcyclohexane)-

o SR e SPGB ol P P
carbapatipt rod4ptaginrand Prabiplatin i eolsimgn, mlmenlptmumépwa% goprpgunds

exemphifiQah tht Qreﬁﬁf {peGidatbd e % Eﬂaﬂﬁ&ggﬁ’ %ndbabg coférchgy a\{aﬁable and/or can
ecl n ecl n,

exenplifie
be 58, ORJNAE oA T B § SRR AT ST Lo P

i k e. ThHe térmi "aoitews tyrosiie kphsgbdititestias usedin the pegsrat specification refers
toa %%@ih@klhée mﬂﬁ‘tbrth'é\m?é an@ﬁxhl'oy éctlyltya&d%m' "%gosm-glﬁﬁnase mhlbltor" here refers to a

hecin derivative is o have _al no
cheng(Fqubg:imc?rg)& H]&lrlﬂtglgna otp'romaeclfl{laa 11év8{ve§/1flltr§ns(e6rlng a Yy -phosphate group
of ATRtopihgile igioup bl 4 specifettyradine it roters. Exathples of the "antitumor tyrosine kinase

mhlb?thgma%lnc%cﬁaﬁt%#ﬁ uﬁﬁmlblgflotn%PQangﬁlz llﬁe’l'987) etc. ) The term

" ex conpounds" as used in the
pr esent Tlse[i%!@i ﬂoﬁ%ﬂqne‘r‘?m‘bl’é‘e Y &f Eﬁe% inthe presgt speciiEtion Eifst @an
antltﬁﬂbnﬁ}&!wdi fhﬁvm&g;claﬁm b.ﬁtibﬁ@i’-foﬁhﬁﬁg aellg, yind extdlplesigehide eebimaty

;8¢ i num conpl ex
beva%‘%agm llémg%l\l/m tragtu?‘?rggnu?nth?n % he form of ion.
Preferr Elu: t prmr@sms"@s u?@ﬁ i thyf preser SPACHISH{9B (TS forse fntgggron having
antthrhé'Ql:tﬁ'ﬁtﬂl lind n@raﬂi)‘ AN AR ofllirdl A ciidnds la@LyBZ(ﬂrdtéxn ha&¥ihig the molecular

wei (l'f ﬁé%‘ g)c@b Hércg nﬁg%?rdgfﬁ%gc)?gtﬁqjg{m th n%t P% z)mmal ce?ls Qs well as inhibiting

viralghrdifiaration, tige(idterferon inhibits proliferation of cells (tumor cells in particular) and exhibits

cycl obut anedi car boxyl at o) pl afgi.nunm(11) (car bopl atin);
spiroplatin; iproplatin; diamm ne(2-ethylmlonato)- 20
plati nun(l1); ethyl enediam ne mal onato platinun(ll);
aqua(l, 2-di am no di cycl ohexane) sul phato platinun(Ill);
aqua(l, 2-di am no di cycl ohexane) mal onato plati nun(l1)
(1, 2-di am nocycl ohexane) mal onato platinum(ll);

(4 car boxypht haI at e)(l d| am nocycl ohexane) pl ati nun(|I
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be fromthose having ordinary skill in the art in
accordance with conventional techniques. The term

w0 2008/0819m®r tyr osi ne ki nase inhibitors" as usepRCT/iP2067075224
present specification refers to a tyrosine kinase
i nhi bitor having antitunor activity, and the "tyrosine
ki nase i nhi bitor here refers to a chem' cal substance

for inhibjting ase vol ves 31
varloﬁ w@f effeﬁtgr agtr\g}tresrs mg eéngarn lflra AGHE iicgvrg and 1t is known
as onk pfieymkinles. ixamplesaff the "infpefeion] iocltderimerienen o, mtqpfemn et-Jasinterferon a-2b,
imerérsﬁfrgr@?fergﬁ y-ﬁf%ter%ﬁ%ly%? MRk Yik@si ne ki nase

ors” i In b, imatinib, erlotinib,
and t heThejtgrs "bigigical é“rSPﬁn“n‘B%‘lq > AaysedinhepaeFn pecificatign s glse
abbrévihtddAe BRME S -RENe I Bl af gefiedic itePn of @ibganBestoddiags wiadh leddoslachieve
mdl\g)c{uglq)e?e gs afggl o%ggg{eﬁ&g%g&ﬂér laggagesfbg E%glgtgng%%l{%ical r@zgzqons such as
a defarsemmzmmbossesaeébx erEeniFs, and AervivHleprolifrasiongas diffgpentiaipppf tissue cells.

Examﬂléaberhé arlaégscar okl @fddifierst MBI @& M) lenfRACSchikpByliad picibanil,
refer an interferon havi ng anti t unor act|V|ty

ubenimey, a@éﬂ‘@?ﬁ‘f ly in the case of viral infection, is a
gl ycoprBieadrm "vtheriantijurndragents!’ ecuskdin theypesseph spegjficatipprgfers to an

antittibr Q%Qt P(Xbilng BntitndP E&iditl}cﬁﬁ%ﬁﬁ Qf)tﬁﬁcﬁﬂeé ihQﬁE) $ﬂﬁlﬁ a8B%! ERdmples of the
ani mal ce

ot s e AR LB ST B PP
hydrodycarinlide, fentosratin, tainbig, dlefacepty dartopdetin )lfaaamdsteoRdi¢, lgkemstand, O
blcalm%‘u%g qgf Q806 Qutatrite SOG4t Dbpapeib o\f%ddf?leSdénmm dif¥itox, aldesleukin,

ect or activities includi n% t he enﬂanc
thyrofygpip plfa arRenic tegxidgchortgzomyb, capsejtapipe, igaserefipy Apd the one of
cyt oki nelsof thewhoye! "esiteior hikglatingrapers’ S'rginimar agimethbolites”, "antitumor
antlbﬁom: er" cﬁn@ed aﬁtﬂﬁrﬁ&r fa Jn%m "an%ﬁnor Fﬁﬂrﬁlﬁf (%fngﬁx @on%gunds" "antltumor

eron O, interféron y- nterferon y-nl d .
campiaieciCREA s " PR BioBR Pearnhrbé%orrgoeoml b’ fgterferons”
"brolﬂ@&drekp’bniehﬂ)dﬂ'feﬁ&aﬁﬁ o&raemlﬁmaigeﬁm' arcSgeadrally knbwn and commercially

br evi
oS5 8L 6 o0 G TS BRI BBl er s
or coppeneallyiknewrdused In@ﬂtmdﬁ uFsreds dipghdseda prefess, f°fcﬂf°d(§‘t”ﬁ%$eﬁ&m§efa"s“é§mp‘e in

the s&%rfﬁ:ﬁﬂﬂ bt SNtk 106. Ggﬂ@ﬁd9 & ﬁ@é‘eﬁd i@ﬂ;&odixdﬁﬁl caskimad, Beéamngke, in

Interﬁlrgﬁlq{f‘?@lﬁt]‘gg 2@)‘5%138% %’ proc en t I or, a]%rcr)'g%ltm%Pev?mzumaﬁ) \for eﬁmsple in
Interatiamab Pehdication MQ94/18308] ogpassd for peedyeing exaliplefing f%r@mple in the

specn'ﬁ@éﬁloh’s% UY. Bsibrt Rios. 5 @00, 3 19aRd 5,59 33%?we§sm,prdah&hé3@mcitabme for

cxang s HBHI LS PR S 2L Es PLAR o 0iehd Rquine
campgmhecinri iht sproificasigesvl UtsaRateng Nen 6i162588r 5, 247t08%i5t19 1,082 500,34,
5, 24?65‘{) Anﬁ%|3§fj% é El'oégyforoffroctu@ﬁg ﬁ*ﬂgt\f&n @@Hﬂ?ﬂﬂ@i’m @t sﬂeaﬁcatlon of U.S.

ot her “ant’'i t unor _agents" | nclude m toxantron
Patens NaohH 437 S5 5F B U PRI RE RPTALE, e specihcaton of LS. Pten
No. :’rmdrosagycp&rcaamr dedudignénigzblaiida, fot axahpleydi the spatiBaticreqftiapanese
Une%%fn*g? p;ﬁ&ltt ér@it offleo W§ Q58 L ?ﬁoce@(ﬁ)[ﬂ@kaﬁﬁg rituximab in the specification

ut am reli ne ful vestrant ,-
of Japegsaﬁnweéé’%t@rg Bténherﬂonalenm eWth diftitox,
al des| erd¢ tlfé,antikﬁndrfabkyl@ﬁﬁg%tﬂﬂs &Jr baympRy Si@spen mwtm_mrdme is
comrgffrm%lﬁ' avz%gl\e/: ém cp t%CI :lﬁi}uﬁo ?amaellﬁ&?n%r rlﬂfnli/g’bsﬁ% f)}g?rn &?%ratf%ln]
cycl@msrmpetl@bmqnv@gﬂally aaiatile mr*errthe mmlic'ma@? Epdgxan from Shionogi & Co.,

Ltd,; 1@Lf§rﬂl e Q%BﬁlM&Qalgnatvhﬂaumﬁde@g@ Btoduct nan lfomlidé T $HichbaiBUCR., Ltd.;

oS SR i PR bt DL AR SR it ot s
comt¢roaltycivaizble uadet fhiy pdilwstiame’ Mzﬂrﬂle from Takreda phatniriceyitioai rigglbronitol is
response nodi fiers", and "othjer antitunor agents" are
general ly known and commercially 20 avail able, or can
be fromthose having ordinary skill in the art in
accordance wi th nethods known per se or conmmonly
known/ used net hods. There is disclosed a process for
producing gefitinib, for exanple, in the
specrfrcatron of U S Patent No. 5 770 599 a process

. o
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I nternational Publication W94/10202; a process for

produci ng oxaliplatin, for exanple, in the 25
wap@siogiotat i ons of U. S. Patent Nos. 5,420, 319 BemJIP2007/075224

5,959, 133; a process for producing gentitabine, for

.exanple, in the specifications of U S Patent Nos.

5 434, 254 and 5, 223, 608; a process for producing

npt ot hecin in the s eci fications_of .
commersiglly syalablesndsy e grogiet %@Egm% 6‘6‘ g3macdiica co, L1
carbémudre3s Ednfherciutigl aﬁa,ll&ﬂé.un]idlﬁhe ;aoqncmms Esquon fwro Sanky;mGo., Ltd; thiotepa
is col HerQJl? %Hab}lef 1%8 A{%gamh& 'naxtlg”l(;éesga?n ?ﬂ@tﬁ 'Stuhft:@ﬁd 8rmfEeubikaR Co., Ltd;

at en roaucil n
fa“"’ﬂ‘@tb@t*%%‘)aﬁ“efqi%‘b’ ayailahle pnder tF“rPf?dr\'ét '@ﬁ‘é@V‘f‘FfE‘affq"qu%'P‘S‘[‘J Pgarma
CorpBatie himaeindigs coﬁhm@ﬁﬁllﬁ%xlabﬁ: i@ ciepsodiamarpe Nidtaniflog Sankyo Co., Ltd.;

temozroqomi%le 15%{)?11 de blaﬁ lvaif g% gﬂieﬁ f b%d\%;{? gan?eol%ﬁ{ori;%\lgr% Iﬁgﬂ: 8% }é'lough Co.,

ese Rexan ne I'cation
Ltd. andjcaamptlwe eemmestiallyauzilable pasier the pradusbisme Glipggkwafer from Guilford
PharmR@@ichiscat i on  of Japanese Unexami ned Patent

Zlugl/: gta#oﬁgxe '\{thﬂl%r an?tge?a g"lz %‘r‘pq? [ﬁxatrnrlﬁ])lﬁat ?%Bc)etrﬁxgo 1s {:omraermally available
undeNthe riodet hame Meshptrexats fedni ijakadnaaharameeﬂ%h éetrerqamplpmwmlde IS
comrﬂ&&@llﬂvﬁﬁagmuﬂdet‘ {1 Brolihck Skl ThivinoElRe 6 ACGHhPQB ati Ofﬁercgp't_bpunne is

e oy S BLLENLR i
commérdigifyavhithbleiugdec thapedwt sdnleys-FY fioth Kiybwa ldakle ot bid.; p‘-gaferutt

comrnéﬂz.'@ll)J ngim)g%né& g})l%ﬁﬁc@%ﬂ:‘Fu&af@@rom Fitth Pharm¥BduRORES! r‘Ltlis’

conmer ci al aval | e under the rodu t nagf Jk furi
coxifeiie & canpeioly Ryaflple ungs g proghetin FBfjopty Japan: Carmofur i
commatéinllyedvhitabld naldef the p@d@t ﬁnﬂwc&{amaﬁlnﬁorh/%inam)uﬂn Bmmiakedal; cytarabine is

b . . A abine
o AABERNS 0 B l  A UBLEESS
ocfogfptptygernmersialy ayplednder the RORYSPAME Sotan RS PPerE avelh Con L
enocltdbihie is dbﬂﬁrb&ﬂﬂl? BilhtSe AR peodattingmeaSirdbintraen Alsnﬂﬂ(asélhbrporatlon S-

lis c%mmgbmah Fwa,l ? un%ert e qroc{)ft%grlnés?@ lf¥r%ﬁ1§%ihb Ph‘grgace{ltﬂ l%o? Rflld

e under 't
gemer@lqualﬁpmnmqr@ﬁiywmable m}ieﬂhaprﬁﬁ@éwe@m@af@@m Eli lsily.Co., Ltd.;

ﬂudzﬁaﬁ)me rﬂ—b%ﬁlkn@ﬁna'll? avaPlEUnGéraiel Yod@M&hx’nahhdbrd'lﬂf’&le.lapid”&hermg-ﬂough KK;

od S
ond QSR SE RO e M PUlob LS BB oy Tom ki Co-
Ltd. the product name N dran from Sankyo Co., Ltd.

t emozol mr@%ﬂltﬁm&‘cﬁmtﬁé %r eYanﬁ)Yeathlﬂ&hﬁldm QQBmﬁlH@lally available
product nane Tenngg cherin

undeE PO TS RETES" R RRP A TP 40 i ® “Ereiy fgomhercially
availploahdert thayaoducGlaina détiacweffaar Kfavwariakkn Cd..dndl; daunorubicin is commercially
avail ﬁ@ﬁlﬁ@ﬁﬁ%r&ﬁl@! mme Bgﬁnornpﬁn fbh Meﬂ%ka,aﬁm ﬁ@%&@gﬁﬂs{ﬂﬁﬁ commercially

or exanp thotrexate is comrerci al ESE
availglle yierethe R’ﬁ‘t‘é‘c‘d}‘%‘a DeecarrimpemdoRot TRl 1h freptisel flsomyein i
compérabliyeayailibiewader the progict agpiedes franeNippdnd&dyaler Gog Ltd.; peplomycin is
com rm aQ’!ilﬁllee &Yﬁ\l kl%mjc?nzﬂr@%{)lo tﬁ%ﬁé‘ﬂﬁﬁq 'Kg§ak{? 0Lt ; mitomycin C is

nosi ne rom nerca topurl ne 1's
comxemaﬂyrqyp@bleym@me prodvcs namedditomyiie fispdeore op &ifl@plpmybicin is
comﬁér&ﬂlly-raark&dﬁ updR theBoautt ha! Acldinbh fierh Yamaoudhi Plrmaceutical; pirarubicin

ai | abl

is co*nfnsrrgﬂa[{ avallab,Y_?alk er tlEd)rod%?_tlflxgrgee lglP(grQb Rorg(iw%gn R%r éo ]jltgfi epirubicin is
commereipllyadyhitableridéer the eodyt s FarpayhiciF e Blpqqnaqarcswprﬁa% ginostain

stimdATAhRdr E&:Sﬁhhlé;:cﬁﬂi a\@@ablebdln&éil the :larrbdd@ )ﬁ&rﬁé Sﬂidndsi ffth Yz&nan%uchl Pharmaceutlcal
onmer ci a abl e u

bR po e R b od ! g BV P s Sffodion
under the product nanme Yamafur from Yamanouchi
Phar maceutical ; cytarabine jg. commercially avail able
under the product nanme Cyl ocide from N ppon Shi nyaku
Co., Ltd.; cytarabine ocfosfate is comercially
avai | abl e under the product nanme Starasid from N ppon
Kayaku Co., Ltd.; enocitabine is comercially
avai | abl e under the product name Sunrabin from Asah
Kasei Corporation; S 20 1 is connerC|aIIy avallable

o ——— A r o -~ .
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fludarabine is commercially avail abl e under the

product nane Fludara from Japan Schering- Pl ough K K. ;
w@naspgryed r exed di sodiumis conmercial ly avai | e@i/@P2007/075224

under the product name Alinta fromEli Lily Co., Ltd.

25 For the antitunor antibiotics, for exanple,

actinonycin Dis comercially available under the

product nane Cosnegen from Banyu Phar nmaceu
srolfg s SRR O SR o TR E ICRTEHTE ST SVt & efeucins
comrﬂérﬂdllg(ﬁvanhﬁh’ﬁndédthb poturct hanerialéao fiom Haﬂlmh@ma;:eut_tarﬂ
daunor updr mreﬂl ISdeﬁQém&tﬁ}n?J Jgé(nts oY Q;La}ng néx‘xgtgﬁ r1s Jonﬁnermally available

pr oduct
unde s prafuct PRESIQIER VR e SkipRAGH&Ca Lits vizblatin a%qogmﬁmar ayafjghle under
the pRIdOE Herhe Vﬂ%tlhlﬂﬁﬁa{ybhlmm&hﬂdcbdﬁxcél ICo)yLMaviRdesit€ R commercially available

under {t]lla grrgglfcﬁname smqlromoém ng? %gd ¢ El&ls %L T(ra}{l&évﬁﬂt)l% under

ct namne o m’
the pradgct narp@pqs@h@qm Nippen Kayelm%x ditds) splgzowas qoa:me@,clalm dailatlgyender the
prodiith Q:Qﬁéqieraﬁélmﬁiogﬁlgn%kﬁ K@@N&B@:&l K@M&K&mﬁ@ availabld under the product

nam%t%&‘g}é;‘ﬁ Oﬁlaﬁ?gmmqoo Wﬁ(ﬁwg ay %Ircx%ﬂlg ﬁY(all ) duenrder t{l]e 0product name
Taxoh b BuiktpleMyers K.K.;@odrvinerelbia¢ isyomqplplymvglagh @ec}er the groduct name

Nave%MKmq{aﬁg@&lL@@n from Yamanouchi Pharnaceuti cal ;

Irarubicin S co rC|aII avall
br oduct ARSI AT PR, SR Gl f commercially

availetpé undbi thd produst ndfe RmdaﬁpmNahjoy Kayeki Cabltd.; canbbplatin h@ommermally
avallmlpg'}dgllthéﬁg%ct': Iﬂﬁmgpﬁrhﬂﬂtﬁ'ﬁ%mfﬁrgm Phas RBC] RdspPhiA Y BhneRially

zinostatin stimalaner_ is _commercially %val | abl e under
avai UG ATPCURFIB® ARETALEO™ SEFAOFLA GRroLE i ovalplatn s commetially

availEheuindeakd roduad name Eldaatinlitomi SanofsK &ommer ci al | y avai | abl e
under tRg R Qes! PR BRR IR, | I
cor por afol‘?gﬁ agt% " Bécﬂﬁdéé}’ gAiIOeSPE)IT /J PQO’O?/ 055 > Commema Y

availghe Wik rbAPTPCCBAERERS frp) Yaluli Goathitdss topetrasn it fﬂé‘“‘i!ﬁ“‘d%]b!ét’a"ab‘e

undePAE BroRa P cnitiroy@laks SmaiKllinepdnd Wihitéthecinds commercially available
avail l.abl,e under the product nane Val star
fromf‘ﬁm,&%?rﬁwal%oﬁlganﬁ’a@gu { gal For the plant-derived
antit un’fprthggetﬁurgor tyrgspneé(mplgbltoﬁ, for examplegefifinib is commercially

avallgﬁmEﬁh@rbdﬁc@%b {rabd ﬁom UBEhZEnckdd ﬁnd@nﬁi@dﬂiﬁbﬁnn{émy @VHE1aBI¢ Whder the
om S C-O

Shi
o SRR S80S i e b b BT e
prodiky oanieriTaRieer frarc@8itpheratiace@iical, Inct d;  vi ndesi ne is

COMMEr CER kﬂehoﬁéfcﬁ’dnlalazﬁil%dlekj Q&%&mﬁﬂ@ céi‘ﬁx(ﬁﬁiéb% cdﬁﬁx@clally available under
Fi | desin_from eta

on
the PERSHAIGIES EIPYF R A0 FPS M POy fempigeialy avilabe
undef the proBicppare Ad@ytiakiwm@enentdch dhe;; rigivmb isanmingreptyrameildicaindsr the
prod@Y ﬁﬁnllquluﬁanmloééﬂ%ec RO didmtuzttAdbEs g)ﬁfnﬁ?c@ill& sz;ﬂﬁ@@hnder the product

Zenyaku Kogyo; docetaxel i1 s conmercjal vai
namq (rrappthifior Hstlge e andEriu-umek &CQPQCIFPBWA ‘Pgef%& product name
Herckgtia fiom@Emkdi PRac@iceitRaldtiymed.ci al | y avai | abl e under t he
pro duct ]E rx] mntgr%ro-gg)%@ ex;nl; rﬁé’rfel?bgl%! We?culﬁy %vallaﬁg gnder the product
vinorelbine 1s aval | under
namg;yuntigeon ffﬁalrﬁém“mf?/%‘ram‘%@ fﬁ%nﬁ“‘&if ROPRR ree;m@efc'a“waﬂable under the

prodi® harkd @nfefdni A HoB Wa]&ﬂ@ﬁﬂaﬂﬁ%tﬁwnht&&r@mﬂ a6ismerially available under

the p{cﬁgcrrg?r%%l I?l’lslﬁ gat 'S eﬁxa%‘i;]foa L?J |1Xter|ff§on is @(%gﬁer&i@ﬂ' da';'allable under

the peipds ophealF NP fram Mgmﬂbri’baralla#eytlcah%4 Ht@\blrl@rf?mldkia if prmmercially

avanl%l@%@ltthm&ﬁlctp e mlﬂlbinﬁbl(-f fr&sRbAcsE &ICo ML, Sndntsferon y-n1 is
MEercl a

15 avai

com AR s TP S Oeh Ao b P ekl . i
oxaliplatin is comercially available under the
product nane El oxatin from Sgnofi K K. For the
antitunor canptothecin derivatives, for exanple,
irinotecan is comercially available under the
product nane Canpto from Yakult Co., Ltd.; topotecan
is comrercially avail able under the product nane
Hycantin from d axoSnm t hKl i ne; and canptothecin is
connerC|aIIy avallable 20 from Al drich Chem ca

~ o,
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For the antitunor tyrosine kinase inhibitors, for
exanple, gefitinib is commercially avail able under
wo b@spsivduct nanme | ressa from AstraZeneca; i naPCTIRR007%075224
commerci ally avail abl e under the product name d eevec
from Novartis pharma K K; and erlotinib is
comercially avail abl e under the product nane Tarceva
from CSl pharnmaceuti cal % 25 For he nonocl on
ant i bodiahe brofpeicaresppyise o B s k %smwm@y available
undeft@priodlat eanierkiestin frbth Sarfky 0 GoicLtd n Rntinaftislsbmmarciblyoavailable under the

prodl? t ha%eq,engqéﬁ ﬁgmﬁq i@ %o CE{EFJ @tgﬂe/r l? Xrﬁgb aliysavaxlable under the

ava ablé product name_ Avastin
Prodlfqt eameSopidin @@ﬁ' Kaken Pha‘i"l*‘f’"ﬂn‘%?%ﬁ Vé E‘&ﬁ%r‘%‘i%m"{i"ally available under

the prodadt haid Mcibdad %mtdlh&gal Bl[a&d&teﬁtlcﬁlaﬂiie LK.;tabkk@tienifnen i cBhaeyeinlly

u YL vallable under
avall?bﬂe unlg(';rq}fn;c Lpr?£1Ctnn§Inn% é atin fr{)% ]\Eé) r&?n%@g : ﬁH} and
t r ast uziiamthio other mwwerragpra# foy exampie, @W@mmﬂei érCOIPWEfCla“Y available

undePhO proGct MATN. 0391;{51@ fr6f Wy'feih—lfeﬂ&m J @&H;g.abspﬂﬁgiﬂa%@ &iiﬁm&a&lly available
r the | er I nte

underglt?li: ’gro&%ﬂ?@}e eléﬂaf qwg u(F]od, L% tpﬁocarlggzuaa ommercla?ly Qhilable
undeStherproducomanfe Natnla8 it Rogle Jobear marlaame lsmprdmercnaﬂﬁ @ﬂﬂ@homdef the

prodvﬂ:'t ngi‘ne' DacérbdAHE %inQdyb‘Y/a axablabLa; lﬂﬂﬂ@,\fycz{rtqﬁndeﬂi &ﬂﬂxﬂé‘i‘mdﬁl@ Aailable
Canferon-A fr g %r p}gﬁr rmceyt ical: 1n 1& lgaﬁgunder&e
undey the B’Bi’H‘fﬁ'i‘aB}eé?yFS‘/’a o8 Brsigh kg Remestatip sEoBPEEAYD: YA
prodicnbanerCoforfnrfom GemeiSergrhRaprughRSearch Ingtitite; tretimoimris eomprerdiAlly
avall%bzﬂﬁggp 1 ;ﬁbcﬁ:l:tl n\im@‘(’@ahcﬁ@h&n RGQ]@ rlapen"xg Qlefa@éi)t g E&%H&Eldi%ﬁlable under

from M har maceut | c
the pfodyes rlmenevyvqf@na Bgoea.lﬁ%}% g?quyoawlf? as?wma‘yraveﬁ&‘e under the
prodiik RiéCArariegyTont AMBENTAX;-dyasirbmi iSbinomodgally &v4Dable urderthe pradudt name
Arlmu{& ﬁ' 1];19\ Q&e}{ec%j:xén’?estm?eqm&%r%ig%v Mﬁé Ln‘ﬁ@} tﬁe H'B&il%{ natnla @ romasin

armaceut 1 cal

from Eﬁaer Inc-, balyignio sepopegiely peifblrpndm teeredyes &amcF‘Eﬂsodcerﬁ fom
AstrdZetke® gduglalrehﬁeis p@m@clm@wzmaae Sndef € produg ke Lupuli@Siom Tak&la

| abl
phar[fl?csmcgaﬂ%mx%%\égmlt%ﬂals alvalfajl n}éJr%? thg r%%t%?éan@%ﬁ?r&%&?%ﬁx@cﬂenng—

- Plough/Ga.,| Lab] falventraiet is qom@ercprlbmdablmﬁe thegyqduetapme Fasledex from

Astrd%él?e@i ! %agﬁmb odthsddium Mm&@&m& ﬁ\aﬂaﬂleﬁmﬁ&m&iha Inhrie Macugen from

Gullqgﬁg gselm 1u Lgalﬁeu& g%ltﬁ)? 1ra gonlilrg%r%x a%’fufgllg ém(%:e(r) roducrt'nTl li?ntak from
Ligagd/Rhaingbdugicalider aldssleukén ip capuinpctialiyamalable gidonthé PrOMCUFﬁHC Proleukin
from%ﬂ&%orﬁ&ﬁfoﬂaﬁﬁlﬂtﬁ)ﬁ@ hipkds conlfﬁé;'mallyewglabl@ ﬁlmelniﬁé(prb&lct name Thyrogen

comrer cl al | avai nder.
I RS N T ———
Therapatitick, Unmyrboagpemtbss prbdcedardahegproduttinanaMelcada &om Millenium;

cape Qﬁmﬁirs ?}O%Jex urﬁi%lathé ?rp(!lu%t nathé g(%fodﬁ f6n RB&Q Usd gd3&8En is produced under the
fromWw Lederi e Japan; L-asparaginase is

Pmd‘t%ﬁ"r?ﬁrzé’ilaéﬂ f{/o“?ﬁ%ia@%{’ﬁ@e under the product nane Leunase
from Kynwaeddakrkmmﬁe agents't A .usedpii the aretrazspenéfication include antitumor agents
selec&a O r"gnt@.mln(x l%gthn %gén%" lgnt]gﬂr% ﬁlﬂﬁb&lft&d u&ﬁmﬂﬁp&tlblmcs" "plant-
tulan tTrom & aca aZ|ne"hs conmmer ci al
derivad iitituior agents'd éantifupmer plzfsmea eertlplmpwé r [BAIRY crpRipthecin

dean(‘{\Qy"a"alﬁmﬁJﬁGr tﬁ@sme lhﬁaﬂe inhiByddd" OXoaaddanantidies”, "interferons", "biological

ially, der the product nane drea

resP‘?“FeorPr?dl;:’é‘: aé‘?‘ ‘%‘ tl‘?m'"orf‘%‘f"{gat| nis gonmer cially v

avai | ab!liIebcvtslmrj@ms of ﬁeconppw@umresnla@yw&ﬂeﬁoﬁvwl) will be described in
morcdelID- Ser o- Ther apeutic Research Institute; tretinoin

is conmercially available under the product name

Vesanoi d from Roche Japan; al efacept is comercially

avai | abl e under 15 the product nanme Anevive from

Bi ogen ldec Inc.; darbepoetipp.alfa is commercially

avai | abl e under the product nanme Aranesp from Angen

Inc.; anastrozole is commercially available under the

product nane Arimdex from AstraZeneca; exenestane is

commercially available under the product nane Aronasin

fromPfizer Inc.; bicalutamde is conmercially

avai |l abl e under the product name Casodex from

AN oa e o I
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20 pharmaceutical; flutamde is comrercially avail able

under the product name Eul exin from Schering- Pl ough
w@eoog/ogtody ; ful vestrant is conmercially avai | abtBIRMOGKI75224

t he product nanme Fasl odex from AstraZeneca;

pegapt ani b octasodiumis comrercially avail abl e under

t he product nane l\/hcugen from Cuilead Sciences Inc.;

deni l eukin difti comer 1y av b) e r

the protived Rpayhe @"i‘f’ il?(thf’ F"é‘}ﬁmgfta ﬁg’@é‘?ff'?%g'f"sahalogm
atomk; & wer Aityll geliewkitihmaysbecabstiwted with bnys tathaqe Iﬂabdine atemggr acyrdopropyl

roduct nane Prol eukin 25 from Chiron Corporation;
groufly
yrotropin alqagha is comrercially avail abl e under thg

pr oduct Rrigprsferily radepess alkylresttp etiig e 2 caPEeAEFI G &

subsiitGte@ Qe toC3 fRloiye awﬂs)!, a@lcmpmpﬁgroup hea pmardm atomhamnme

oSNk i i otitrloty THEHARRHD f Bl o FAICKERAH BolPa
trlﬂlmmeélmia!lmp a@abeepxlwmera@lweae@ed under t he product

name Xekgodaveh En@f@ Pra&hsly arfetis) | §O8 b Gifludtométhyl lzAidpleafluoromethyl
under, t heL ﬁ Lﬂ%(} Zol adex from AstraZeneca. 30
SRR P l“

BrOURYS LY FIQRrORY gefil's" as used in the present
speC| flkﬂsm@ftrrabh@lhudregtantm unor agents selected from

"antit UpRIR ﬁlml GHe 'of‘ﬁ3 AIRN 2’ hydro@ﬁﬁt'oﬁluzﬁiﬁrthe other one of R; and Ry is:
ant i net ab Fit

der i ved¥2 ?‘Yel’ @%ﬁé‘f'ﬁ“émm)r 5@1&1‘*3% Bﬁ Ay %%ﬁéhom f fhe same

or dlﬁ‘emmwm@sh 3 hydengen dtemypriowsa aibyl@rdvpci banzybgrovpa Wslbalkyl group having
three t6 Eﬁ( 'c&rwﬁoaﬁon{sy&l%?élrﬂﬂe wcnﬁﬁtﬁ ér(ﬂlE% bOJuBstituted WAL B YAdre substituents,

ant | bodi es’ Interfero ﬁ i.cal response
whichgiay b BF ame onifferedi slepied firh g APV REAHPS: | 3
Enbodi m%n)taGo@efralkhl%rmxpnpound represent ed by the above

For mul a 850k BE6 kB dRLS>dggai |- - 14 VWO
2008/ 081 1 %}3@9 &7 05204 R an p% whi ch may_ be

the sanme3dgylowir pikgksspp substituted yith ong %%Pé@@ﬂt“ﬁ‘i‘%‘tﬂe“& from
<Suti3Biuér Sroup B tnd the lcgmencyagrkqﬂ ma@liatyde whinghuramy bdne;

substi t yt edt V8. membepea aLMe%?oc&Jl*é %ro'ug%le%eg ®B8m a.E %eﬂdmyl group, a

- cycl opr pyI ower al
pyrrejidiyherpipvi mgerldlr’b’kgr@lpe@i\dl?@wemleﬂ@?}lp \WRi ch. may be 5
substit é)taQ(SivéNalHﬂ ghoup @utﬁntfnkawﬁftlh ae t@G-ﬂiéﬁlBéred zﬂlphatlc heterocyclic group

; sele%«%ﬁé‘fogfaé%?%ndxg%ng&lﬁya} pyérP@dnrafl groHp a tmr?erm‘:) ra' %ro%p lhidd 4 pxpe?azmyl group,

di f | uor &yrmet hs/d-memieerrd, arqanatie hqtq‘rwdrcmp Begcted f@[!ilpfi pygolyl group, an
1m1d§'26fyll Qf@ﬁ;p Q}ﬂ'raﬂ){y@ up,Qﬁ)yl@dy@Erblﬁf h Bﬁaﬂ{ypﬁbuﬁand aSpyAmeiinylB66&b; or

Btk s 5 o

seleatddl fum mrralybgmuplﬂx iRRlazadyl grosp.@rpatakalyl grduy.drrog e swup mpyrazinyl
groug%gd Bﬁyrﬁlﬁﬁ*nﬁ%rouf? %ex@fn tﬁgah@ﬁ‘cﬁ#c E‘H’erb@clﬁ: raQ(gﬁemﬁIch@ﬂarocychc group

S et B e T i o i
seledmyrohﬁhéfoﬂovﬂﬂgrato o different, are each a hydrogen

atom a av}‘g\;'er%lk§ rodpf OUp, a benzyl group, or a
cycl oal k gr oup V|n three to six carbon atons,

wher ei n }?esubsy&%aqud i <Jrhssitusat Gasrdti t ut ed with
one or npyHowetakyl droiitistituted Hvitibihecdh morsulBEitubheseaae fratn the
< gmnerent B seI ected fromthe followwng 1) to 3): 1) a
ufs "Ryr group, 2) a substituent selected from
<Subst i t dlerryclaxlof prowp bavingddo Byarkenjatsmewhighiyay by sebsiuted with one or

mor@éﬁ%ﬁdeﬁtk‘ terdieWirbi 1RNSuBMitBRIGRoup St i t uent s sel ect ed
m;; ml n ;rsﬂgét %{#Eﬁ Ls gfeaeﬁ'%ﬁ)e téat 8%%03%9 a&dl]g l%lld%gclenke}(cl)m,gﬁé) th other one

of R; and Ry is:
-15-
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20 b) a 4- to 6-nenbered aliphatic heterocyclic group

sel ected froman azetidinyl group, a pyrrolidinyl
wW@r@aps1920 pi peri di nyl group, and a pi perazi nyl PQT/arep97/075224

or ¢c) a lower alkyl group substituted with a 4- to

6- menbered al i phatic heterocyclic group selected from

an azegidinyl group, a pyrrolidinyl group, a

pi peridin group, and a piperazinyl

B. honbed aist ol israss e BB ot MRy S R ikkRey Wich Py fghe same

or diffyttrit Grey/dactgd Bdfvgertdtom 2 bwendlidagolpy lor geyolagkyl gropy havinglfiyk to six

Ky
be thg ﬁﬂé}@tqfﬂlﬁﬁe@a‘ vaies'ﬁ ﬁOIBIheé‘PHOHI%éWéPed ar omat ic

he_terocycﬂdlswe%mylpgm@el ected froma pyrrolyl group, an
| m dazol %?ﬁs%s%ﬂlgdt se&}ecpe\é[gr%rznois}ﬂ)stlgmrgl nyqp%>p¥1dl dyl group,

a pyra2| oup, wher ei n
the ali ph)atlo\cerh&tﬂ@rmy@hstmte@wﬁmpneaﬁ alomsbh?awrtss selected from

<suﬁ§§&§ﬁ@gd(,Fbj>{brgroup each |ndependently may be
substit

ot s B LG I By T .
pyrrdlidiny greupgind 3 pipeyidihyt grdup, ahdr@mﬂgp aligfhitic| hetgroaystic grayp may be substituted
with %f)'fmtrﬂo}éjs%&rtmﬁﬁg &hich qna{t bOME LR or ISkt delebttd frédh MU RolloRing 1) to 3):

a |l ower al kyl group substituted W th one or nore
substltuEH%§W§éW@@F§BPfron1the <Substituent G oup
(3> and2)35uksjituent selecked dilolnythe GubuipueGroupg>3ardo 6 car bon
at ors, a‘i&vé}‘ﬁ lkk?oug WALl @A ofd o BhoRRRBbsBfuentd RleBted from the
substltuents se ected fromthe <Substituent Goup (3>.
<SubstifpenRGro¥R#™>R4, it is preferable that one of R3 and R4
is a hy’dKeO@aIS\;tlﬁlEm Groupipc fortRg amt Rudis prefarmbly @fgroRf causistin@f a halogen

atom ? %dlro% g}/&Q %ﬁ{ng gljogyg‘g th’“gl' élg)P ﬁ%gé/b 81% \/\ﬁ énf’dea l%e&lﬂo%Bup

whi ch nksy Rbendtlhelt 5 198 Rotferahle thatoeppf Rs @hdRuds ydzogen atom, and the
othexl‘aﬁd Bﬂg&ad al® aa. amh@w%r aen&ylx g&bu;g(whuﬁn s6idl loweCalioll Ballikyar or branched

alkyl (Z_Hp hav‘ tog c lb%n atom(s W)illchblSZlS-Sl%:}.) }1tut89 OBy Rlvw gl{bgliit[l]te& Qﬁh a linear or

e Ssu
branshq@slt(yllgmn havingittp & harbmsﬁtorrti@ 3 menée‘m'@r@w V@FCMSeN é‘ﬂ’étlt“ted with a

linea? @rl b?&]t:ﬁeq afk&pé%llphﬁwﬁg?i Jo?%ﬂﬁgn zftam(tsp a @noll&nﬂl)gr(ﬁlp AW lis N-substituted
St nt .sele
win 3 s ot & b aee LG Se TG LR 4@l gopicn o

substitutod tvith atiredr asibtanchodh ek grawp havirgulse 6 p@b@rﬂ@(gmr@@y@@hlkyl group
havnfl% ﬁ:vg]to 55%5 lafohh€ mhegnqy@plﬁé%amylc%}o@) th@pﬂroh&iﬁyl BrolB € he fretidinyl

grouagaégpg%?;qleng; géygb%yfgt Ieli%l%%?}# ovrl elCt & obl?rwge]déﬂ%{l gfoup having 1 to 3
carbgi 40aii(s)clAnd e cg¢loaliy] grobemayi be stlisgtugi rwpln atineor ¢rébtapehpd ylksyligooup having
1to ggag%q a{gﬁ"Xsr% kagtlo‘?n%ﬁ%ﬁhé"& l%ero %;onp Offdre, He pﬂ;aﬁ@myl grouE) is preferably N-

samg or ff
substityied piperidlinF3- blﬂ{\ltshl@thugp pl@gﬁl%4-;ﬁ5 orthe lése Theléyrrahq Wup is preferably
N-suBdtitdd (g Frolitin-2-2]), Nasubstitusdiphtidin- 5 ¢] @ctiedite, fandmort: ipeeferably N-substituted

pyrrcglﬁgxp%-}l L u’lj[‘ﬂg éetl%ﬂlépougﬁ refé?gb?y ﬁ)su ti QWemﬂh Kﬁrh,log@?g% The

substi tuents
cyclqatkyhgropds prefrabiggrriepertyleiclotmxyly pr thelikeRere prsferbly cyelensntyl-

G oup (et R;akd I831t @@G‘:n%rd} Srefrabik Gatdak Wi Ry a@d RIS a hydrogen atom, and

onsi s a hal ogen t ro PR
the o g*&b%lﬂ%, is I118 rgb h % Bﬁrﬂ‘ %ovlmévm%ﬁ% TS ﬁlp atorﬁgzl\ghlch is
substitbied )yyth gdiogfhylamino group an 1sopropylammo group, 1,1- dlmethylpropylammo group, or t-
butylamino group; a piperidiny] group which is N-substituted with a linear or branched alkyl group

[ Ou
: carb%) aPotn: \aﬁr&? {h«L. g%hoaﬁ&l%f&lg nﬁ% B%( gu%gtitlﬂéq wi o(ﬁU Br rﬁtgg gub?tltuents which may

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
-16 -
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For R3 and R4, it is nore preferable that one of R3

and R4 is a hydrogen atom and the other one of R3
w@pws®gone an am no | ower al kyl group (wherei nPGEHIRR007/075224

| ower alkyl is a linear or branched 20 al kyl group

having I to 3 carbon aton(s)) which is Nsubstituted

or N, N-di -substituted with a linear or branched al kyl

roup havin to 5 carbon at ony eri dinyl .

alkyIcg oY B L S o ST T Py P, e G Hted with a methy
grouporaa iy tredynackty Y grogy; @hepeih e ipiperidinyl groép, dwiploelidany bgrop) andghe azetidinyl
grou§J Xurr?; l9e| fln‘f“ep Bstﬁft%th\%’]klg{} ol* tﬁ'arwhe%lﬁhéfl érBﬁH lﬁdmg W'tot ﬁcaﬂ)on atom(s).

ear or ranc group havi h

at on( s)Rs inmhyssogen e CY@P@U’}HP’\M‘P'@&FW Hwor %‘awgftai“ﬂ&f@@

W th a Rjiggeferably ahydioghedmad dgyho GoupLiphaigen a16m,Jor b methyl group,
more prefergbrfy aa (t:g:z)ug(g O%AU& o{lalo%er\ll\%tgnjn g&ln J}l%l%g&lg epra.?tgl ﬁ@ﬁrgi?rggl \A%yano group,
aﬂuthleaqulrM@Imedlywpupgr oup, and the azetidinyl group each

I ndepengg ] o), TRn € vibwpdidi 6f exﬁi@iﬁﬁﬁ h bt peslifathtion irdiblitbry@Eféct on the

havi n Qn_at o )

vasist PLRLERGRrE ety 102 s OB Bl GRSt o more
preferablecand thgrfollowingche dCHb kyeh mgrecpmierﬁ&f\u ng 1 to 3 carbon
at on( s)a9PLdeWagk! Y havi ng a hydr oxy ar oup Here, the

pi peri d| n re
pi per i B ‘ﬁZ gng gk)&grg%&v g %‘?‘)Béfpfn 15;' i 76 Hibifged with 1 to
3 flubririe @tom{she cpofoprapyl ghoupy br agratog@pl aten; pr ef er abI y 30 :

N-subsgiit yk}qpoﬁglygtglgl i di n-2- yI N-substltut ed
pyrrol i di n-3- or the lik and npre

er abl. .
N, subseefiRead Rpgfraﬂlasmﬁnﬁtozb yhile the pther onet ot 3‘? mﬂgﬁmﬁm lower
alkyli gioup (\eﬁe&meéaidyo%r alkilsi§ a linehred baaehbd dkyd gduy havingrl t¢ Bearbon atom(s))
Whlcl‘l lSlifSlﬁ Td 09 gﬁgulé%dﬂﬁ&r WA lingar Bf lﬁ&ﬁ:ﬁ@l@ll&l ng&d tﬁpﬂgi ¥ 5 carbon

nore pr efera
atomsa pRRGTIM gmp whigh fs &\-whtitadoyies adingar g %{mCBedtyﬂ‘{‘d{ gfewé'ats'flg 1105
carbdRtcAits); zﬁ:ﬂm‘oﬁdlﬁyl Biodp @EICis AL QB3titBed Gvithtali@ead bhigdinchddelkef grétp having

ar or branc r
1to gcag)é)}] Btgrﬁl?%t 0 ﬁ],(eg %nx/\ﬁrouﬂ 2R g?gub%{n{ség with 3“}@&%’3&&%& allIyPgroup
havingj lIrte p hyb(mrﬁqqﬁs)gqr@lgpcloaaﬁl grgwblpg,ﬁm ppé cgpmms wherein the
piperidiriyl Q‘oﬁﬂa th@)g'lﬂflﬁ&yi @&]pnﬁld@fe%dmﬂrgr&up elhtiydepditidnly ghapbifurther

substllt}ltgigph l|me o R’%ﬂ Z]&(P %H\é\),ﬂ ﬁou%‘?avm 1§o St botn%onﬁ(ijs),tang g-ne C%Cl%’:llkﬁl group

may b¢ whytitited veithpylingap b ketanehdd alkyberpupdiaviog1 tos? qapbgm prem(s) eptieeplly having a
hydrg;qyt @, dnlynear or branched al kyl group having I to 5

carbon_ato etidjnyl which is

N- subs’(‘i'ﬁf"‘,n{r%filg %"%agzlf’%eﬂé‘ai” %P%Eﬁ‘aﬁ%'ﬂ‘&’d -16 VWO

2008/ 08BYCREe REALIP2007/ 075224 al kyl group having 1 to

5 carb ) mdik GrioFSR¥%thP&yrou X

subst i tﬁﬂlts 251%;1 )muP% eﬁlﬁ’ %ﬂ;d g?%ﬂ%&%r }@E&dwaxyrret hyl Paroup, a
CYCI@FQBMETOWPQ'P'H”QCW@%l peridinyl group, the pyrrolidinyl

gr oup, Raiedhydiezematedj di nyl group may be further

ﬁ:\\??:‘ll Brl%t ?ﬂ %ﬂdtRéIS% hkhxlage% 9‘{ wPl'ie"’lHé:&ﬁe‘I’ ﬁé Jg 3 alg{n Iegfaolmear or
TR MU AC N6 R B N O L
150p18§yldn§in@gr@fpel' alinets1pRopsnege Broap, @M-buly 1aias Srogy; @ piperidiny] group which

is N—&@gﬁ% xg?/gl z?lrgear olg]brancheé z;.]lgﬁ 81%{1 uaging 1to % ﬁartf%%%fo%&sgbal ;Xlrrglldmyl group

which aer—wbstltmd \ylﬂpar Ietemoabrlayched adlsvéareurglraws 1 to %carl?ou @foggs an azetidinyl

grouft WRidh is Q- su@snm?éth{h adin@4# Br brisRhedRikyl QOlBEh.avnflg 08 4 dafdon atom(s); or a
Vi ewpoi nt tJn cell proli

cycIqPR e B P‘SV'CEF‘F% s oo onsugny Pepin.or Bt Pt grgjpyWherein the
effect, the followng case (A) is preferable, the
fol | ow ng case (B) is nore Lg_preferable, and the
following case (C) is even nore preferable. (A Case
where: R, is a lower alkyl group having 1 or 2 carbon
aton(s) which may be substituted with 1 to 3 fluorine
aton(s), a cyclopropyl group, or a halogen atom R2 is
a hydrogen atom 15 one of R3 and R4 is a hydrogen
atom while the other one of R3 and R4 is an am no
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al kyl group (wherein said |lower alkyl is a linear or
branched al kyl group having | to 3 carbon aton(s))
wWaR08/0819%0 N- substituted or N, N-di-substituted RET/P2007/075224
i near or branched al kyl group having 1 to 5 carbon
aton(s); a piperidinyl group which is N substituted
with a linear or branched aIkyI group having 1 to 5
carbon atom(s); rrolidin roup whi.ch i
piperkdinyd grewA. fhe Puas Iy £rdey M&&FZ%*PIH@#%%@ 5 "ﬁgwﬁe“a}f By, de further
substitated Rith 2lihedr dr brafichedatkyd roap imaving )l to Zicertmnetom@)aptl gr oup
which ks, |4 branched al kyl
group khgg?ﬁMQQ%?%Hgﬁgar %ﬁ‘gﬁongﬁﬁé-%i a cycl oal kyl
group H&Qpﬁ§“¢PVe to six carbon atons, wherein the
pi per | }j i9 ¥4 et} @lopp, aldiTRomoEthal gtdixp,rhythﬂlgﬁmmyl g@ap, b belopropyl group,
glnyl group each independently nmay be further
Plted with a Iinear or branched al kyl group
haV| ngRiis g hydsogematpan at on(s), and the cycl oal kyl group
My beoWpR! dnkl &, 8A hirbgenatol, AERS thOdthdp bmk{@ﬁhdat, heyd t-

butylglgmﬁngﬁl;)a\%})ﬂg 1 orﬁeéhyl—gw}f%mlmggtgﬁgouh oﬂgpen&g %-yl og;fa\\»//fnagxs R-
substitttedryitioz lirgane biasdhedyalkyl proup Q@)ng@é@@cm Ia'@m(spg a nqgerlém-4-yl group

whlcfan%:l\r %ﬂfblstglgfﬁéﬁi‘teh aemle:ﬁtohyrlancggd)iﬂ@d glaupdﬂaf/ing ? E@ST&r%w&M btoSi(sP@Rpyrrolidin-2-
T A R A %%ﬁg}@‘ig‘gﬂ%ﬂ =908 a8 5 phos g

azetifRd-3iy$ grauphwyldlchoig Nsubstitied with alligeat prebrasclied alkplrgroupthayies bit?é carbon
atom?fl t§ cﬂlo%)ér@ﬁ @fouﬁ’@vhlclbﬁlmgﬁtlﬁkeh With g H&ﬂhg‘ é?é“f)' o8 hyldréx§methyl group,

i's substituted w
Wherggp H’étPWT“HWﬁbgr@‘n‘Poﬁ‘ﬁ pingin “SbBPBpYF BIFCY &ryck gigup gnd the azetidin-3-

yl groupinies b frhéraphsti@re with g metpl graup; tedout yl ami no group; a

pi perigi substituted with a

[i nearﬂorgxh){ragé]grug)dw %Bfmé a?olﬁl- having | to 5 carbon

at o s) The£SpRtituent ﬁmvaw lsgrgaw cswsm 4 hplggen atom, a hydroxy group, a
nitro |§ro‘fap| ksl ardogtRp, aadnho group, AR abarfidyl Hrioay) ehatinahifonly! g6upLign imino group,

carho t ze | 0
alo%‘l}“@hgﬂfjmykm%s L q‘é@s %ﬁa}dmﬁa%qn arlug?r ag( léyn%rﬁ& dyg)lwﬁr
alkogmbxplytmwvn:glowelta@msyceréprbféwm BPHPs) lowerralkgnoyt gretny p &qulkanoyloxy
grouﬂ%%mer !Maylﬁll‘b zb&rb‘ék'}h%iduf) léhd?éjbéh&}tl l@roap met hyI group or

8/ 081
PCT / J P2 —fn'g é@aﬁ Gr%xgg /S p(]ﬁf% t}]y a %rglﬂp conﬁ%mg op a?hr é en da? nQ a hydroxy
groupy [an ekpino grodp, & hevenallstisudfpmy krogp, @mbi l_emrhlkpnd@p'éh dent | y rray
be furt ltﬂ%latloﬁ WRE tHe bl n{rﬁbtlﬂ: Jaib@@éwm H thdfoRBGRLElbstructure, the

al k u Vi n ton(s) and R5 is a
compoy SP’gﬁE FJ‘BR&E,";,‘?Q“SB'P 1513 pﬁ’feé%’# mﬁet hyl group. (C)
Case where: Rl is an ethyl group, a difluoronethyl

group, Bs nyoropet hyl group, a cyclopropyl group,
or a chlorfn to R2 is a hydrogen atom one of R3
andR4|san?g’r V\hlletheother one of R3
and R4 is a t- DbHtYIl 3 nmet group;

1- net hyl - di net hyl g¢m noe group, a piperidin-3-yl

group which is N 10 subst#tuted with a |inear or

branche alﬂrlr(l cTung rﬁ%@ve%u@%l) is prﬁfegblgar bon aton(s); a

pi peridin stituted with a
(@2-[((18e&r{4-02- (tmtamdmm)drhyywoxmlwunhenﬁwhwammb‘* 6-ctfimistazol 1,2-
alpy ﬁ&&l@iyﬁ) yrmﬂdlﬁﬁlf Eé?l!odndﬂll@(lg(mnylles Q&ﬂ@}? whi ch is

% ed al kyl .grqup
O S A L
ymethylipheriy & ethy It isytimidig- wattonigilé (Exwaplesdrandi@nched al ky|
group having 1 to 5 carbon atom(s); or a cycl opentyl

group which may be substituted with a nmethyl group or
a hydroxynet hyl group, -18-

ora C%F I'll’l%
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15 wherein the piperidin-3-yl group, the
pi peridin-4-yl group, the pyrrolidin-2-yl group, and
w0 b@sageto di n- 3- yl group may be further substPeCTIRd07/075224
with a methyl group; and R5 is a cyano group, or a
fluorine atom The <Substituent Goup (3> is a group
consisting of a halogen atom a hydroxy group, a
nitro group, a cyang. group, an am no

- {esBiaprERp e b2 e AR BTy - Grdser By hipstigin-s-

yhm@hyd}ppenyl} &y lpmim g rimédirteys-@tbohioiky/(Exgnpel[8); a | ower

(d)4- ?i! Whmlqaﬁogpw (ﬂx? 3-8!5)%‘@( &. 4340[}‘)\?&}0 lkrgéﬂyl&[)é?fdfh 3-a

yDmethyIpkspyHethy “H’HHYHGI"Q)‘FO‘ifﬂbeQ"ﬂ%@é?‘“Ié‘FSHénUy15 oGy,

(@)2-[(Q¥RI- {ﬁt%@mw}oaiﬁﬁno)gt@u&xye&yuﬂwﬂ}eaiybyﬂainh}@(sgmmmdazon,2-
@GE 6%/ 'g%, eg mqn pg)enz% »droup. The <Substituent

alpyregin b Dygamigig eralB VARPR2Hp consisting of a

02 meSbgémza(teorhutyémrhwfldwgkox)gmmwenyé}q:ﬂuhmmolgrléup a

(dlﬂllop&ﬁ:&hyginhyzizall‘ b i@y ¥illin SLyPrimiainél5s-BarbehivRle (Bakipley 4 Gid IR

| at h th t
© ke hr T iR - R U A e RoRAR 2 o
yl)hydpryirsemtiptinplethympolnyTiiiing{5)caibanijiieEnrgiisy3 M, 25, and 26);
() (1B fZQ{embutl?r%mNo) 'N'Nt l‘é) IT{}@-@C&TH?&MHQZOWZ B A¥En- 598 BLiluBrofiyrimidin-2-

Yl]a“B)‘O}ithﬂ)th‘Q'l]f‘{%‘P‘c ﬂ{‘ 4% no) - 1- hydr oxyet hyl ] pheny!
() (BR1-MA()SHTH{{8-chiof@migtadvfl, 2-aipytalined-y 1k 5-Zluorgpyrimidin-2-
yl]an%]xcglét% 1%};%&@ fy[lfl) R cﬁy:gq&%rlﬁm%feﬁml tiainfle 0EX APl €5 2

() (1§) %—(tarf bwlpxmnﬁ)_ 13L4y« -$-{ 4(-((8fyclopropy11m1dazo[l 2-a]pyridin-3-yl)-5-
methﬁ)ayrim:aﬁh 2 jashino xerylpheagifatiapyl (iapel 20); n- 4-

o0 (TR BB T R SRR Ssasbaniie o
ﬂuOfR@T‘l“J@E%‘?MV@E‘MDPhG@)‘]&mwl Eprmdpt®py| i mi dazo[
)] (l% 2(t3d- BMLT inB)- B{41(1$)2-= ([{i ﬁﬁoro 4-8- (trlﬂuoromethyl)lmldazo[l 2-a]pyridin-3-

yllpy, %‘%@ﬁ?ﬂéhg?ﬁ tTXmEEij?. y?!)m di ne-5-carbonitrile

(m) [ SR 6-(&-2hloro(myagoll 3- amnwﬁml)oﬁa&@fopynmldm 2-
yl]an%m%elﬂ}lf]ﬂ‘lﬁﬂyﬁt - ﬁmﬂtlh}lp?ﬂ’({h(iﬁ]b y@'lfethhno'l (ﬂxaﬂplﬁ%@ 33')( |

o R B Gty T ) HBP g Bl P2
(diméthanipd)e2smétiyy |prophp- 114 (Examples@)and 55);
©) [zf1 gis% 1[{[1 L@mdrm{n‘w AT 4 B]gwaﬁrbﬁlwﬂsﬁﬁbﬂa@rm;lialmzcm]faasmeielfla\&l)ﬂﬂﬁnyl](1

am no or 0i m dazo[ 1

‘5°Pr8§’>ﬁ%?thd(’ﬂ Y ?P%"W“T‘ﬁpgﬁsﬁ@a@ 3afbonitrile (Exanple 22);
(p) ((HAteft{batylamnod-1 - {§-[(1S)-1-({4-[8-(difluoromethyl)imidazo[1,2-a]pyridin-3-yl1]-5-

ﬂuoré";g)ln 1 url §ryh HB ggﬂh@ﬂ)l}'e&lam E—Hx%yl@%}}" ] pheny | }

OTaElEF‘TaF%F%'Wé%CﬁW ¢ §HtQBestsT thersefa) pyri di n- 3-yl ] pyri mi di ne-
5 car bomiatidifidr©thé el &pect ofithel piseht mve@tjc)n can also be represented as
foll (8-cycl opropylimdazo[1, 2-a]pyridin-3-yl)-2-[((19)-1
© °Wf4 [(1, 2-di methyl pyrrolidin-2 10
(1) picprpapeid ofRpymiea (4bPYsTRE A phareachyticlyricsraaply s3I Ar Gsteidhesrok iy which Rs
is a eré énrakdnﬁaeﬁllﬁ@g@lllﬁﬁ h&ldgen 3tbm, &2, meﬂﬂdgr&ﬁ} or ()

t chl.or,o C
2) & [nfm%nd gTSﬁS}?’eH H?l 4].?%5'0 %r agh%nﬁc%étg% ralccr:n C?ﬁle(s:gt of ester thelre%} in which
R, isyall§vearilkg jgedub ravinevan ot t}Vephmm@Iton((E;oa*n@ rpay g substituted with 1 to 3 fluorine
atom(s}g)cyglol{rélpy(oérglg) F)ljam&hiﬁlﬁé Sok hh@ROL PhilRgRh dod; & Pyri di n-3
u [ [

yl ] am no} et hyl glphenyl ]-2-[(1- et hyl cycl opentyl )am no] e

t hanol (Exanple 28); 15 (j) (1

S)-2-(tert-butyl am no)-1-[4- 1(9(18) I -{[4-(8-cycl opropyl

i m dazo[ 1, 2-a] pyri din-3-yl)-
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met hyl pyri m di n-2-yl ] am no} et hyl ) phenyl ] et hanol
(Exanple 29); (k)
W@ 2@ er t - but yl am no) - 1-[ 4- ((1S) - | - {[ 4- ( 8- PYDIRZPOVNT5224
yl i m dazo[ 1, 2- a] pyri di n-3-yl)-5-
fl uoropyrimdin-2-yl]am no}ethyl)phenyl ] et hanol
(Exanple 30); (1)

3) El'%er qupEf%lF {e}ir:]stértl but |u§/ dlﬁ?rp(ﬂéf%fvf ga m- nac%%lf:ﬂlg'%cce%ﬁg sraﬁ_oﬁés[esr;t_hereoﬁ in
whichi tepBnbstituetit Grabp PP Jsartialogdnetdmy, Ia]lde@fY}df qupt dnamglo gfdEpatpve

alk g }on 1( ,[aﬁd £ ffl)l)ver alkox ou ;
Y y{gi | orol my az% 1 a) pyri di n- 3- IP 5-f
4) qompeﬂnﬁ dg_scnbed in any one of (1) to (3) above or a pharmaceutically acceptal le salt or ester

theregf, jravwaRichagne b RslapdREB ¥ hydrdgeR atciny @t kg lothyir ane bf Rl and Ry i1 ) net

hanol ]pgm

1-[4-( (5@%{? ?F’Z %gfi‘ g%ﬁ%?%l ‘Fvn{t dazo]|’ hﬁre drl?bd\lyl}{?h rflay e-the same
or different, psg @p‘y# hyigrogen-aiom, 19vesrliy )gétua,wr)i BYFiR %P having five'to six
carbérCttdHRsl Wivdreaiihe Syctodtiesrdup Il 6@ aubstitutéd wifhbona Bith&s subit@end, which may

35): 25..(0).

bethfﬁl-"te(oigfé'ieg‘t{s[elfgtf%ﬁ% s flominga 8Pt 2- a] pyri din-3-yl)-5-.
f 1 uor opy biatowiir alkgl-ggdupani no} et hyl ) phenyl ] (1-
i sopr 0pyt)aazsesshﬁbrnséecwd)fmtésamtuel{t@fame@d% and 37);

o (8) 1 e b R IV bk ey

<Sufjstitgent GrawpBBy@yr i m di n- 2- yl } am no) et hyl ] phenyl } et hanol

( Exanpl 5 a38 o 6-BémtRrel Qﬁﬁlﬂ@&ﬁk&dc?&ﬁc lodoup SRRl &M @n %ﬂ&mﬁ broup, a
ester thereo t|on

n eferred a
Py QRinggaoug L eripert iy PPN i PR e PigEy-E BRI Rols substnted
withfood drawse substijuerds, abith o1an e e sarsrormliferert] splectixbivam the falowing 1) to 4):
phar maceyf, 1&9Jr|al¥yl &pptable salt or ester thereof, in
“which R5 en atom a cyano group, a haI ogen
atom or 2)6? SH@E‘HW S“d?cgﬂ (romghe ?SZB’St“Tﬁ’éI GotdSeufd descri bed
in (1) am\aew@ kel gpduprumBGated ivithbie\or aoeapistdobes sskttbd foom the

eof, in which 35 R is a lower alkyl group
<Su‘ﬁtstuemd‘°u E 'of two carbon aton(s), which may be

&g Mpgqﬁi depcijlted fn any pee of (D|t¢,¢4) ahgxe orétpbqﬂrlgt)euncally acceptable salt or ester

thereol, &l Wpé@PyY! group; or a chl or| ne atom and R2 is a
hydr oggn. VO ,2008 . .
PCT) 355003 G798 eepio e SRR iy o bpigyed w1 o
3 flugnine(@R)n(Day domepyhgrpim prachatogen ateml;l y accept abl e salt or
ester kpgggﬁr@gehﬁkomhl ch the <Substituent G oup (3> i's

a halo roxy r nQ.g
ower _ S48 B Y Pt Shfe G B Sl gy B v tower
alkylgroupAyheTdiesaisi oy ekl isleBesar dydrinéhad alky) gome haying(119 3 easbqn3yom(s))
whlcﬁl?scw SubStitutéd &W@%Hﬁﬁt&ﬁblhﬁ’a lﬁl@&%P&ﬁip:h&j i ro%f haQk € ko 5 carbon

thereof, In
atom&wrﬁ'peaﬁay £fpup zﬂnﬁ%}s %wgstewte@t%wew ‘!?rg'?cﬁ ! ggiaving 105
carbal dtanh(s)g4 pyunplidiogd gtoup whiellisW-gubstiNRaiRiith alinear or lRmchmllegrouP having
1to %@: bdﬁ a&eh@inf%m%%) v\mfch %'I\fl gﬁgtﬁﬁgd w@{aﬁm%ﬁ%p br@nched alkyl group
dr ogen t om a

roup, or a cy
hawrgeﬂoteé CRIBRN AR @ CV?JO%W( groeral?awﬁ 14 19 A carmb%t%wwt*ﬁyﬁ%n the
pipedigyll @bk e pgiralidmyn@yupbendsheagétidingt gehpwhdhlindependantly may e further
subs§ tu{3 5’ W{tﬁ uF%%rgdrrn b{aﬁch%ﬁgI alpﬁgr Eﬁav riéq 15 & onnr 5)%{{ fﬁﬁ %&écloalkyl group
may h¢ sopstitgjedovipr a limpar gr branshed alky, gfpu;st@ylggﬂ ggﬁ qafb@pnatom(s) optionally having a
hydroxgUhdipl dndent Group 3> and 3) a |ower alkyl group

subst i kut ed with %} e saunp ch)ent s sel ected

from sﬁﬁﬁﬁ"?%’@m Brfp 289 O'§ 2% %r 6- menber ed

al i phatic heterocyclic gr oup sel ected from an

azetidinyl group, a 15 pyrrgl.idinyl group and a

pi peridinyl group, wherein the aliphatic heterocyclic

group may be substituted

b.
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with one or nore substituents, which may be the sane

or different, selected fromthe following 1) to 4):
waoos/ogomer al kyl group; 2) -a substituent sel eRCEIPHOTNTS224

the <Substituent G oup (3> and 3) a |lower al kyl group

substituted with one or nore substituents sel ected

fromthe 20 <Substituent Goup (3> or (5) The

d d bed 1) .t
(© BAoTRPEA CPEeR {1 S BB D EoSaPre i el oreser
thereaf)iroltiichR, is a | ower al kyl group having | or 2 carbon
at on( S \é\’glm%ﬁl%@é/u baﬁx eﬁf};pé&l&t y&lﬁgor%%]ﬁ&l hroh}? atr?’ﬂJo*oH@{h&l oup, a
: opr opy P,

at on{ K‘ or a hal ogen at om
cyclqp@palngmgé oHfec¥AM™ one of R3 and R4 is a hydr ogen
atom whish@ydréenabher one of R3 and R4 is an ami no

| ower al kgﬂ{ A4 Eég aa%%reg latgmsxgllﬂﬁ tllle. o\ﬁ?eﬁ I?el olﬂél aﬂd%‘t% a linear or

i near or ranc avi n car
branghed atkd ghoup haviingH tp 3 caxhastom() M!ncbes ssbstlmtemﬂ'ihﬁgwgtﬂw&oup an

1sop1‘6b)tlzhmﬁo Srbe - dQﬁetl@[p?diﬁﬁﬁﬁo @Hﬁﬂ lor §6@WEmiAa ¥otid a i;lpErﬁﬂer'l group which

n
B Bl H o LR BB oo
which ésN-ndpstitutedowith Blinearar bravrched atkyl grpup kavipg d tob ¢adr0ny10mgib @9 pzetidinyl
grou%hi@ﬁlls'l\ﬁsu%tﬁu&ﬁ%{htalﬂl@ﬂ oVbriddhed alklyN@sip HVinE 1 &CdaR¥n abkg); or a

roup havin
cvelfe i MR ey ke SHBEERCTRaa L o 0 2GS S epprin e
pipediyy krogyr, thepyrréiahiny hggoup, and the acandblmkgrg{p@nt(hgydep@der@y may be further
subsijifed Qfh gb{rlea:g(fr ‘Bféﬂcl@@éﬂkﬁ %rotlf) NRinkQ t§3 Larbe 8521s) @S,
erein peri d gr oup rrolidinyl
group, Ra‘ﬁd cﬁ’i%gr&%talﬂﬂ‘i”ﬁ’ﬁ Iat°ﬁ‘r‘6&|6“eétgiﬂpf¥%dependent ly may
be f urtheithe comdbisdd prephratbnacdordigg tb itr daventmn, wihricris foeukd with two

sepax% (@ZJS%OQF Rt xpgrgfeﬁglg %hat (Qle %r o] <g AL @b %gét): preﬂ'ﬂgtiokp@/are oral

be substituted w't ['1 near
PfepﬁF“%@h?TcPWé@F‘l“é’l’ﬂP?‘lat“g‘ﬁ%up having | to 3 carbon aton(s)
opt i onainlthe dAvineDpréparaiyiicertdingto Gheinveatingh wiichiisfofined yéth ovo

o5 SR B B e Do BB B 2SR e

diluege s@prdperdtidnsomprysinghe of (1) to (5) above or a

(a)2-Ru®H- Iiﬂil@ gJEtérQlﬁJt)lanlﬂQQQ%@WeﬁlyﬁﬂlehylRﬁhyﬂf)ﬁﬁlihb] _4-tsheariy@nidazd] 12-
‘\ili\‘? % ?CnFO B% group, an ethyl group, a

alpy g HQP’SWE?‘H%/ Yrd a trifluoromethyl group, a

(by4-8rethydipridapef .2 gipwtigin-3 oh)-2al(@ B lo f4-Mhdraxyérisomonipigerdip-4-

yl)mg}{ﬂipﬂg?r}etﬂﬁ 1no‘]’;@ﬁincmeggca?daﬁiltrﬁ%L is a hydrogen atom
L R AT

yhmethy lipheriyl} etbyipstindipyriendtline t-dartanittileret hyl ami no group, an

| i ' T i tHo3-gr oup,
(@4 ssaf;’gn@m/akﬁmb Dy SERYR)- 2]{((133I 1p§1r[:ﬂ§‘xf E&%pggtg%llé %u P2-gr ov

Y‘)mFxlh)éllPB%‘tYl}F‘BYI?&“W]RYH“'&P‘Pel %@Q‘PH‘HF‘* ‘branched al kyl group
(e)2-4rers)- 2442 tént-Butylanibe)rl -tydmnyestylJptenylyetind)aintlio (8- dhopuipiddd(1,2-
alpy) m_ga/l b’ﬁ %;ﬁ&??&rb&nﬂé‘l@d with a linear or branched al kyl

carbon aton(s); an azetidi nyl
(f)2- €1§bb{'i’/vfﬁ Gt l?"@’lwlg‘t)ﬂs‘tyfhp@te@duweﬁﬂ}eglyll)ﬁfﬁ’é‘%]r ‘B branched
(dlﬂairdﬁf{elthyg)rnqa&om 2u|Yidin-3tyOlpfrimidihborardbmm(es) ; or a
o SUE| SRR R TRL O B R
yl)(hmdrp&f)mcth)rllvhenglr}etbﬁ)aﬂtlrw@)'pylrdﬂf@’r5r°@thqylmlgr oup, and the
(h) (@%Qt(leql-ﬂﬂwllanﬂfo?-qq4 L@ -{[denRRs Bidakof 1,08)pyiEn-B 1) isHRIbropyrimidin-2-

a linear or branched al kyl group
yl]a‘]’\‘ﬁ??e é'SFLli‘ g]'gar@gr bon atom(s); and

-21-
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15 R5 is a cyano group, a fluorine atom or a nethyl
group. For the conbi ned preparation according to the
w0 poosngioon, which is formed with two separ at ePCT/JP2007/075224
preparations, it is preferable that one or both of the
two separate preparations is/are oral preparation(s)
or parental preparation(s). In the conbined
eparation accor n whj g |s f or med

ding to the enti o
O (R R R - B s sl P AR PP By 25 e
yl]ampih&pthy [Jghemgyii;2- [(Dguemyleyclqpemﬁ)amnp]uimM,wut i call y

I
G (1%8%%@& 95’:%1%&?{ :gl(s?i {gfds cyafm ZPy[u?ud ogr; ﬁtaﬂ r?{n/r} g ?rl]) -5-
meth}’lﬁbl)mlﬂmr?y lagnp et PReRdRANOl ~ et hyl ) am i no] - 4- (8- et hy
k) (iS)m(fe‘am{ylaﬁm%) 134-y8)H 1 Beyclppropyiytiidand] 1,2-a]pyridin-3-yl)-5-

ﬂuoripyélmuim -2 Iyﬁr blgor%{hrq) lhelyl]%?ér@ (8-ethylimdazo]
(D (18)-2-qte- h“‘Ylh‘WPbkﬁ ELS)So5-Bpsye-pilarifugromethy])ipgdazol 1, 2-alpyridin-3-

yl]p)xin)iam‘.bly}/}h,}lﬁbﬁmyih}h@ﬁ}ln},&h)@dn no] pyri m di ne-5-carbonitrile
(m) [f- (é L |§[§7F(? 8'?1 §’[¥,3 aF1p(y(1§‘1n‘3[y1) 5-fluoropyrimidin-2-

yl]anS)lG}lthflbbh[frb'ﬂdrbdayléthy1nmdhylinr2r)fjkmethquh 4- yl) et hyl ] phenyl

() 11[@‘(@3#1) ﬁm(zflaih&&mld&&h Eﬁ]pgn&%@gmﬁurof s‘z‘nmldm 2- yl]ammo}ethyl)phenyl] 2
4 ) % a] pyridin-3-yl)-2-1((1 S)-

( ‘m{%‘l f’ﬁ‘i}?)rzo‘ﬁ ’pl peri din-3- yl)methyl]phenyl

(0) [3-at1 $Hyi- Y& (8- cmhjrqny:rdam[m -Alpyritie 2y D-OHlubropyriemidiBQ- yl]almno}ethyl)phenyl](l-
1sopl(3§‘>)|&e d(,{_%@mgtﬁa{,& b2- (t ert butyl am no) - 1- hydroxyet hyl ] p

) S er st A St o e O 2 plpyrdip 15
fluorSpyrilnidif-24 1 pidingYethy Ophenst ethamil,no) - 1- hydr oxyet hyl ] phenyl }
ora%agyac%uﬂmllpglceé%l{k% t()fjés el'ﬁll &FTEt hyl ) i m dazo[

ne 5-carbonitrile;
4- (8- cyBesprbipsa nr%ﬁa@amfor@ngatp gypimantion g’hifPP‘QPf{sfs(“_‘(" separate
prepardtiohs hay te(flrthér ebinibRied yitpitidastlohlpreparht 1orﬁﬁcludmg together with a

phar%%c)ﬁ t{ch‘I.jylracce%{a t h erlgg di §1n¥ lt zlnea%nl}ém n!g)?ng%l]eg rgtuiﬂ ré?ou% cgrﬂfstmg of
antnt@orﬁuc{/l[amng(asem ar@mmmm:@m!lt% aa]ﬂ;yylpri aafibjotiss wvpd pfigmor

ag enﬁ)/z[n'ngﬁglga %&f%num)éln]m pe d@)gl7§)un6§ Bt enidda Gé)ﬁ’dtdtﬁﬁcfﬁ&l@@s}ahves,?ahnfﬁ@or tyrosine
kmasg) 1911 1tf>r& T?nfgjm aI{t sgntgﬁ?rgx}sotrl%lg%%aa% x(()ef%)nf aﬂdlﬁersr za).d othgr antitumor
agents)(hele, fhe defimitpp of q:nchjmn@wr agent has the same meaning as defined above), or a
phar%!a&e@t%lﬂg}c@etpﬂlﬂta)sﬂmgéfér]the?eof (1-nmet hyl cycl opentyl ) ani no] e

th
S) ag ol ( t Ig lpégr%?fg‘:y}rcalrﬁowgcjsmfn F%orcitn§ §) thiln{re[nzort lgefggg%lpl %}ugﬁyt]ogether
withia phal@zefitical- m¢apiablie darrierdr gilupats-

()2 Rlsh '{H’-Y bt B ratint)-1 - BParBQ ethy  HhEY 13 kh PRGN L RE-L@NRhidazel1,2-

alpyrfin-3-yDpyasimtidipfu-ArBamtiE) - 1 - [ 4- ((1S)-1-{[4- (8- cycl opropyl
(b)4-l(8¥ktﬁl}aﬁiﬁc[aio[22&]ppydm-d+yﬂ) 2B B)} - B+-[hydroxy(1-isopropylpiperidin-4-

yl)m t )lfi tk’g}‘% 'E)JP% Flj"%rg é‘m}f}“ i hyl ) phenyl ] et hanol ; (1)
(c)4 Q;cyz mc!férr[bm ppsdl(véry n«g%\[q&mwrwm -Betbypiperiling-py
yl)memyi]pﬁergr}et}ih}aﬂﬁr{d};mﬂhdhe% sakbohitragri no) et hy | ] phenyl }

(d) ‘i§ ‘?‘FZ‘"{"@Z c,[ﬂ} 8&"5“5 i éaﬁz)oz[ (D15 Wdr%f(yﬁl ety Slp%”dfnl uor opyr
yDmgthyltphenyPethglfamino]pyrimidine-5- carbomtrlle
()2 %(h]r??lm_{ﬁl Srhdl) 1 RResVILlydroxyetii RN YdtRYahRb]-AigchRrdtin)dam 1,2-

] n). . .-

alpyi‘gf'gz‘/{)(’ idige-3-paf0Qultilh | o oj ni dazo[ 1, 2- a] pyri di n-3-yl)-
5-fl uoropyrimdin-2-yl]am no}ethyl)phenyl]-2-
(di net hyl ami no) - 2- met hyl propan-1-01; (o)
[4-((1S)-1-{[4-(8-chl oroi mdazo[1, 2-a] pyridin-3-yl)-5-
fl uoropyrimdin-2-yl]am no}ethyl)phenyl](1-
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i sopropyl azeti di n-3-yl)nethanol; or 15 (p)
(1S)-2-(tert-butylamno)-1-{4-[(1S)-1-({4-[8-(difluoro
woredokgsipiom dazo[ 1, 2-a] pyri din-3-yl]-5- PCT/JP2007/075224
fluoropyrimdin-2-yl } am no)ethyl] pheny | } ethanol,

or a pharmaceutically acceptable salt or ester

t hereof. The conbi ned preparation according to the

i nvention which conprises two separat reparations
(D2-Kely)-lréd- fZO(FWI%‘FﬂB|1H’éef°wef*ﬁ1]%he“¥1be§§'f)a’5‘l‘1& YBepar at i on
(diflionéphet i) g dazb[0 Q@Y eidinidiyil lpyrimidide-ploabomeieyt i cal | y
® 4a(§%g %p?o(%ly?mﬁ%r IZGJ]EQ{dng Conghsi? "i”lﬁg;z &HWI y?lgﬁcﬂltn 2-

ant’l tunor

yl)(ha‘lirk?yfl)la@thxﬂyh@g@ﬁbﬁ)amaﬁ’iﬂyt'%}ﬁme 5afﬁtbi°h'€t1?abol ites,
(h) (BS) 2L (tekt Rty lagito)- bJ[ﬂt(llgslr{[pKMOr&ﬁh[daMﬂ}a]@&mdiﬁJB@l) 5-fluoropyrimidin-2-

r platinum conpl ex conmpounds,
yl]ané‘ﬂ?e}e&ﬁlpfwnyilghﬂngt heci n derivatives, antitunmor tyrosine
(i) (18)-hirs 1 Driki[4{& dlesoimidereblcl-ainridinghy )5 dbprepyrintidie2r f er ons,
yuallah&lefﬂglbp@.alyurzeﬁpaeﬁﬁcﬁpsml eaafblOt her anti tumor

o RS st LU 5 bt SR B S

methg ipgrimidinetl|agiario} gthydpheaplietiishd; sal t or ester thereof. A
®) (Rﬂj %f({Eﬁ%ﬁ&Iakn%B 1?@ ((P@Sl' {a- @chy%ﬁr‘a{sﬁinﬂ&z&[@ 2aliRriding§nis on

er abl é tg a phar maceutically
ﬂuoraw&wt%w m’&'a?}ﬂhé'?r’hsﬁ‘y lla Fl?bnt ( a) 2 [((]
) (1S)-2-{tert-But) la@inb)- E(/t-[(l‘ﬂ,)tly(l{S}ﬂumm)l-[&{mﬂuoromethy1)1m1dazo[1 2-a]pyridin-3-

yl]py{#xg(ﬂﬁe p%‘hl}% e]h?@&@%{)h}}eﬁlw| ) ani no] - 4- (8- et hyl i mi dazo[

rimdine-5-carbonitrile; 30
(m) [B1§§18)-1-8 é?ﬁ@lpromlﬁaéa {21ﬂlpz“%e]*ﬁw>r%ﬂwr%ﬂywﬂ)d"22 [((1S)-1-{4
yllamih &Yy @l 10phw{yLic 1,5 Gipedipyy rpilipiasdjmiethdnoly | ) met hyl ] phenyl }

(n) 16[51 te(ﬁg)) gﬁh 39%1@3& g”&a?&[?? ag)¥rq(fl£ ?9/9' 5t ?dolr ?'ramldm 32 {/Psnmo}e[t yg)Phenyl] -2-
(dlmg)iyliml{lw) {Ih‘;ﬁbbrlﬁﬁgﬂ(’ﬂ -apet hyl pi peri di n- 4-
(o) [3- ()SFBI (g;y kd—@mﬁ&iﬁhdazo[l 2-a]pyridin-3-yl)-5-fluoropyrimidin-2-yl}amino} ethyl)phenyl](1-

rimdi ne-5-carbonitrile;
‘S°P‘}€a>§‘%¥t gt"ﬁ?t%??ldgzo[ 1,2-a]pyridin-3-yl)-2-[((1 S)-1-
() (1S)2-(fertybdryaxnjrio)-1-{ it Bly) ﬁﬁﬁ%ﬁdl@omthmwldam[l 2-a]pyridin-3-yl]-5-
ﬂuorxf,))rm&,lnw ]}thgl[;)é{h}, mwl})ea,gﬁmo] pyrim di ne-5-carbonitrile

orap ﬁsl'(l ﬁgﬂe !ﬁtﬁee L}steghereof butyl am noj - |

et hyl ) afereiodfted r¢p&santrtive moarssdafpoproducig the compound of the present
inveﬂloﬂ%ﬁli&idékﬁbéﬁ'. ) pyrimdine-5-carbonitri le; -22 WO

2008/ 081910 PCT/ JP2007/ 075224 (f)2-[((1

5)-1-{4-[2-(tert-butyl am no)-1-hydroxyet hyl ] phenyl }eth

yl') am n$cherde [aBProeds fol Produding CombundrotiEroifla (1) from Compound of Formula
(Ha)l 2-a] pyridin-3-yl]pyrimdine-5-carbonitrile; (9)

4- (8-cycl opropyli mdazo[1, 2-a]pyridin-3-yl)-2-[((1 S)-

1-{4-[(1, 2-di net hyl pyrrolidin-2-

yl) (hydroxy) nmet hyl ] phenyl }ethyl)am no]

pyri m di ne-5-carbonitrile; 5 (h) (1

S)-2-(tert-butylamno)-1-[4-((1S)-1-{[4-(8-chloroi mda

zo[ 1, 2-a] pyridin-3-yl)-5-fluoropyrimdin-2- yl]amno }

et hyl ) phenyl Jethanol; (i) (1 S)-1-[4-((1S)-

1-{[4-(8-chl oroi m dazo[ 1, 2-a] pyri di n-3-yl)-5-fl uoropyr

i mdin-2- yl]am no}

et hyl ) phenyl]-2-[ (1-net hyl cycl opent yl ) am no] et hanol ;

J

(1S)-2-(tert-butylamno)-1-[4-((1S)-1-{[4-(8-cycl oprop
ylimdazo[1, 2-a] pyridin-3-yl)-5- 10

met hyl pyri m di n-2-yl ] am no} et hyl ) phenyl ] et hanol ; (k)
(1S)-2-(tert-butylam no)-1-] ((1S) 1 {[4-(8- cycl opr op
ylimdazo[1, 2- a]pyrldln 3-vyl
fl uoropyrimdin-2-yl]am no}et hyI ) phenyl ] et hanol ;
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(1) (1

S)-2-(tert-butylam no)-1-{4-[(1S)-1-({5-fluoro-4-[8-(t
wo pdosogronet hyl ) i m dazo[ 1, 2- a] pyri di n- 3- PCT/JP2007/075224

ylTpyrimdin-2-yl } am no)ethyl]phenyl } ethanol; 15

(m
[4-((15)-1,-{[4-(8-chl oroirn'dazo[l 2-alpyridin-3-yl)-5
-fl uoropyri m di n- 2-
yl ]mn no} et hyl ) pheny[] (I, 2Rdi met hy] pyrrol i di n-2-yl) met
han (n) 1-[4-((
N=(- Ty Re( BnePBRI
Nr¥di n-
(dy et hyl am no) - 2-
Rs-Sy>f { [ 4- (8- chi or oi

'dazN §2py idin-3-yl)-5-fluoro
Mnyl] 2-
yIp opan- |-¢l; (o) [4-((1

a N2 a] pygidin-3-yl)-5-fluoro
r4 di n-2-yl Jam n

1- 20
@l azeti di n- 3- |)ne't‘h g@r‘wo (p) (1
S\Ha) (tert-butyl am no)-1- {Hfa) (1S)-1-({4-[8-(difluorone
thyl)i m dazo[ 1, 2-a] pyridin-3-yl]-5- fl
uoropyrimdin-2-yl } amno)ethy |]pheny | } et hanol ,
or a pharmaceutically acceptable salt or es

thereof. Hereinafter, rep esent ative proces

produci ng the con‘pouncH Rgsent 25N g&n
w || be described. Schene I{g RGESS fory u0| ng
Compound of Formula (1) frw ound F rrrul a
(I'la) -23 WD 2008/ 081910 89, 108 L 07 N R2

MmCPBA N\, R2 NJ Nd R5 ° NR5 NI NLSMe

(1la) (Ilia) R 1-12N N° 5R2 R3 N "I

I ° NNCHRa R3 (1) 0—|Scherre1aThe corrpoudo
Formula (1) according to the invention (where'Rl, R2, OH
R3, R4, and R5 ar SN2 33e as defined above) can be

[S: gpmlez'tﬂe%gmghnfi Bf RmaXQ) &&iréhﬂ@totﬂt@n\%mqwmiie Rf R;, Rs, Ry, and Rs

are ”bee*f“i“ﬁ?d’eé 8 98vkgn B ?S&ﬁ?RgYo?fstrsd‘aﬁ‘P%We de“PSB'%da o kol (1)
(WheEORpRy arell Ry fareSheFsamered defifeldlabavp) 1o whnevidatiRi readiipn tomhidinfE: campound of
Fonﬁlﬁhe(dﬁggm'leéqh An[g%d ;u@%‘é&ne é%@'ﬁd&d hlﬁwé af?(f n %)1 oﬁﬁ})qin& h‘l@rnconductmg a

con St Itution reaction between

s BGEA PR BT PRI i (G PR BHRG represeted by the
above EpREEIN) @dhdiy/R {dne R, &bt eanfeas dafinad 4bb¥é). (Wwhere R3 and

S, SRR 0L G008, A ot

For mul a synt hes! z ¥I
m@{lﬂfﬁ@)uﬁg shyent such as dichloromethane, chloroform, N,N- dlmethylformamlde 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 to 5 moles,
preferably 2 moles, to 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 usually 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 (I1la) can be subject
to the following reaction without being separated and purified.

The substitution reaction between the compound of above Formula (I1la) 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,

224 -
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Formula (lI1a) in a solvent such as dichl oronet hane,

chloroform N, N-di nethyl formam de, or the like, 10
wanaok/osteo use of an oxidi zi ng agent such as  PCT/JP2007/075224

m chl or oper benzoi ¢ acid (m CPBA), benzoyl peroxide,

hydr ogen peroxi de sol ution, sodium periodate, or the

I i ke preferably with the use of mchl or oper benzoi c

.Intherectlo m chl or.oper benzoi c agi .
oA Y-S BE TR O SRR 2 g M eraby incluces
chlogofoerh anabtrghyaromndnesl;n th¢ @adtiomphenethylatnine otabnysdiomublafl V) is used in an
amo&?gm @ 3grlo|le]@)to ;el;igf% of ﬁl@g IhpQ)ﬂnJ 1%5@5%51@& Wleonﬁfﬂg (Iﬁ% The reactlon

prop riat % t hose havi ng_ ordi nar
tempefugegan '@PralPPWW“*&‘éX:%S’PG‘S‘ﬁ% o heyvingedisg il ﬂ@heésh%%fﬁ?{aaﬂi%w“h the
startidl Edipdtindtus& dr €2 @éakctun s6lodny, d the foattion tempdraare isiusually from room

tempfl'.rﬁgpe% ﬁ‘xt %?1? o%1pmnlt| %Hﬁ% ia \1e£tr &E?ergﬁé'i-&a{ t E%Mgpﬁﬁ%%] abiidn-is usually

ours,
compieted ip fy eo Hihours, tyhthe furgtiop of @aeeqt@h C@d’i‘i apREOPLAIE dfsFeazed @F Jecreased.
i ncreased or decreased In addi ti on, the obtained

conpoun h abo rnul IIIa
to the ?8?’]”% rg?“i’s% i our?ln c?ﬁ‘%u‘fndkge orﬁraugtelgfa{?%te L@S&md of
Formpler(I1b) ed. The substltutl on reaction between the
congound of above Fornula (I111a) aRd 20 phenet hyl ani ne
of ove Fornul d (IV) is preferably)ecartied out in the
£ R20f R,RESS R, . an inNFjanptTbase such as
Qt R um car bonatle_Agd godi um en carbonate, or
anf organi ¢ base an riegphyl m ne and
Rs it gopr opy! et hyl np\OJhe re | vent for use
ilncﬁudes chlorof orm -24 WO 200 lﬂéi
2007/ 075224 tetrahydrof uran,
N, ilbdi nmet hyl f or mam de, di net hyl sul f ;
il and preferably includes chlortof orm ar@H
tetrahydrofuran_ In the reaction, phenethyl am ne of
above Fornul a (Peheme Msed in an anmount of 0.5 to 3

rle esl iR cbmp&h@oquonhlheap&waﬁm theSRVeRSAMNIREe RYR,, Rs, Ry, and Rs
ormu

are P Rt P EMRE B ETBYPEE Mool A Spy PP R Bty e
componnct df&F oamda (lIn) (vbere Rd Racad Ri arhithe kpeneFs defimed dbpyp) amslphrprsthsildmine

reprelgech?eq b? theab& e FEAREA (M (@ﬁ’éré’ R RPME tHeREnd £ Mnle@ﬂ)ove)

enpe ature i s usual fromroom tenperature
boi |1 naThSGHiiEg EHEOT PSR e cosparist SBhaye Fpe (o) and
phenbtByTRBihabilabéeve Folneuld @A)t prefrably carsiedidut in thaomerpice bibasare ., an

morgda%c %ée LH%H Essl?otagé'fﬁm LRGondYrs8d larg Barnatt @@dlnrﬁ@&u&rp&dcsa&umydmgm

late |ncreased or ecreased

carbaplg 48 OEEC meqsﬁrget*@!ﬂ&’pwﬂ@j dl&PPfP@fﬂW‘ﬁ&ﬂf(ﬁP )T*Frr gition solvent for
use 153]hfﬂa9¢hlftiﬂof6ﬂ‘m telrhydifuran, B,N-dilbthy[RyrmEnide, N;N-dinfethy H2dsbakéde, N-methy|-

-pYﬁ%lldmOE% dmteH_ygsll%’(;(ldl; aai_lRéle %lan\@ r%e_\%ﬁgﬁlgldgg&\l Nldn'hetlgg rrJl\Arrhhe N,N-
dimefhylapaivamidel N-medyb?-gyrrbidinne; fethe reetion p@wethwﬁr@me ofgpoverfprmula (IV)

is usé®3n tarﬁé’mouﬂﬂg 0890 3 B0Rs, idEm6I3 Bﬁha&nﬁﬁfdd?%ﬂesa'h@l\k@)l:oﬁr&ﬂh (D®). The
es|l ze con 1 t.U n_..

oo AR SRS P e L, B b pccrtnc

with #hedtafisg aenepouirbusederghegeacticnf spiverd, babibe eejictigm tgmperature is usually from

roo \5@:&&% ARl lﬂ)@mﬁ%mﬂ?& KR SEI0ENE GrdBfatiy 8D 18 b@)/"@ Fﬂfe Maakt#on is usually

nme ,as de abov
complete inlto 24 hours but the duration o?the reactlson can be appropnater mcreased o}' decreased.

Scheme 2a: Representative Process for Producing Compound of Formula (IIa)
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The substitution reaction between the conpound of
above Formula (11b) and phenethylam ne of above
wo-s8@1q 1 V) is preferably carried out in theP@raeomes224
of a base (e.g., an inorganic base such as potassium
car bonat e, sodi um carbonate, sodium cesium and sodi um
hydr ogen carbonate, or an organi c base such as
triethyl am ne and diisopropyl ethylanine). The reaction
solvent for 20 use ingludes chlorof grm H
t Irahydrofuran, N, i @Ethy! f or mani|de Br OEt
“ANdi methyl aset Bag N- met-hyl-»2- gygr ol ildi none,
i mkt hyl sul f oxi de, the like, and pPraferbly
i ] Lﬁﬁg N, N- di et hyNf oBMeni de, N, N N SMe
di met hyl acet oam de, N-nethyl -2-pyrroflidinone. N’ n 1he
r @)t i on, phenet hyl dMla)e of above Fornula (V@) is
used in an anount of 0.5 to 3 noles, to 1 nole of the
compound represented by Fornula (11b). The reaction
tenperature can be appropriately selected by those
having ordinary skill in the art in accordance 25 with
the stRpting conmpoBad used or the reaction sol vent,

ction t?ﬁpg,rna‘,ture is usually from room
%ﬁtbﬁ to tfe g?ling poi nt of the solvent,
'é!j%f abl Y 80 to The reaction is usually
conpleted I n Rs! &4 hours but the duration of the

reacti on can be hp oprlately i ncreased or decreased.
Scheme 2a: Repre 8Meve Process $eheme@auci ng
. Conmpound of For kaFa (I'la) -25 WO 2008/ 081910
PCT/ JP2007/ 075224 (B—I C ORBr OR R I NRR CGC_ R5N
N G | SNEhe Kbmpbu@Ms abbve Smula((VE) (wWhetedR)s i thé $am) as gafingdmbove) can be
synﬂ& gd%?' il cl:o'uhlu@ réactivm betddh dN- Né'tho -thNSTl‘tyltm F¥Rh SR H¥hthesized

e conpound ove whe
e e haners Lol (el Chere L
Forminla (8a)i(Wher€Ryipthie sagnerag definedaboizdtusipg dicldpobis(triphenylphosphine)palladium
D) as g EJ%‘%Y "l%e 1feral:tlo sguénws gfe?ersz}yyc&ghltﬁﬁenar}a%esryﬁﬁaﬁ&hﬁe%re is usually

oo e oo eSS e S R of e sl
The IE&flmJﬂs asubiedomplatea irel 1834 haurd, be tig:almtiasofdefredatich cabbﬂ/ap))ropnately
Ghj orobi s(tri phenyl phosphi ne) pal | adium (11)

ar yst. The reaction solvent is preferably

ac et 0 n| Fhe icprapoughef abgre Fpamta (VR Rt Ry i thgsame as dE@ﬁ%\Ft{"yc) can be
prepiréd%%réa@l@@tﬁeﬁﬁﬂ@&ﬁhﬁ 9f ®oteFokida bﬂhﬂvhih@] ﬁemﬁiuc@rflmtdhﬁh 1,4-dioxane. In

boi | |
the resagro\l;eﬂtf) 3 mq?egsé pre%e Pm%le oPﬁ br00|o|succgmp Qel erggle E)tqﬁe comp%uild of

reac on 'S uUSua
Formuyla(VE) isiysed. Throreattierateinpatatese cantpe avré%@ﬁe ﬁelecmﬁl bpyghose having ordinary

skill ﬁlﬁﬁérzﬁ’lﬂﬁ h&f@:@hﬁée withhE mﬁéjcdﬂfpomﬂﬁ%ﬁﬁaﬁﬁﬁe reb&ioh RnpeiiRQsIpreferably
bove Fornul a

fr°m§e9 fofen tﬁ‘BBV@)‘re Cy%’ rBagﬁgnplg gsblg [yecamBgf} ? i1 lhte 1§ﬁ‘outrsh B the duration of the
reactivo nqndie lapbrepriatelydnceeafedonddcease/| dlhe ebteihed Compound of Formula (V1Ia) can

be suN'eQrt(pmpﬁfB&ﬁhéM FEh&iSn Witholu freflir R¥RAG: anil?hnﬁtcg{%nr eaction, 1
nol e prefera br oppsucci ni m d

t 0 ? ol & (cg%lpo(u%of@m]\ﬁ g&%rali[ad%la) (where Ri, Ry, and R are the same as ge’ﬁned

above) can be synthesized from the compound of above Formula (VIIa) and the compound of above

mcreased orgiet(f‘j {:

Formula (VIII) (where R, and R; are the same as defined above) in 1,4-dioxane. In the reaction, 1 to 3
mole(s), preferably 1 mole of the compound of above Formula (VIII), to 1 mole of the compound of
Formula (VIIa) 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 50°C.
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Formula (Vla) is used. The reaction tenperature can be
appropriately selected by those having ordinary skill

WO pooBhg19a0t i n accordance with the starting con@Duredo7/075224
used, but the reaction tenperature is preferably 15
fromOC to roomtenperature. The reaction is usually
conpleted in 1 to 12 hours, but the duration of the

The r;%ggrg% 8%1?]%'2%@&3 %B{qtg Bg*: ate L%ﬁl-lregl%{ateﬁqs <§' dhe d'%aﬁt(ijoengcrgr? gle approprlately

incressddpreletredsal. t he subsequent reaction mnthout further

i sol ati Wuﬁdjéf‘aﬁd& Rhinfal RZ(VB] for Qﬁfmguigg cﬂf)ro@b(%\éﬁ)ylsulfaml)é-

For nul a are the same
pynna@fltcaréeplm&ber\}e? e e wwb%f.akea oein HB febﬁ‘ﬁ%'ﬁds 2-amino-
-plceﬁne,a&meelkEcrw @mpddntisare €ither comeraipaailableat calbeggntheRiGed from a

comm ucr?lmé avalﬂa\{e cA%po&M?r jn gt'od géh%%aﬁ? I‘Mﬁg %seﬁﬁvﬁ%a’ﬁmmtsklll én the art

Beve react |
oramqslb@(asf)logomtétretp Abitgjatyre;ipiemationalPrblicatnrpbO2RI4/813936 g 32 — 33, etc).
For mul a (VIII) to I nmole of the conpound of Fornmnula

(VI 1a) %Eﬁ 23, %%,'rese tanv?%ocetsﬂ%ﬁnﬁu%{na l()lrrngougélgfl-%%nula by

appropr se

the art in accord 6 th the star&g_g npoufpd
d but the reﬁcti n Eﬁ%erature ils OEtfrpm
‘Engttenﬁe+aﬁure tme boi Hrg¥Ppoi nt ReS sol vent
eferably fro tenperaturg to 50 Y -26

81910 PCT/JpzoRSw 5224 The rleact cs ushally
conpleted inl to 24 hours, but the durat| of the
r&tion can be app Mﬂslately i ncr eased JQHBECreased
The conpound of above Fornula (Va), for exanple, is
4-chloro-2-(nmethylsulfanil)-5- pyrimdinecarbonitrile,
or the Iike, and the conpound of above Formula (VII1),
for exanple, is 2- nino- 5 3-picoline, or the like.
Ehese Benpounds ar€leit her commercial Iy available or

mmﬁesn z d(f‘\r;brﬁza commerci ally avail abl e
Aeneral ly known by those having
di nary ;klll in the art or a nethod anal ogous
“thereto (LiteR R I nternational Publication
- W2004/ 043936, bgg\BZ - 33, etc.)schehtd2pe 2b:
Representative PrMce€k for Produci ng Conpound of
Formula (11b) C '(IItQR Br R 1 4 NR5 I N RNCI NCI N41
A (Vb)) (Vib) (Mib (vl N= ¥
R5 | N ekempounhof apge Fi’@l“al(llhb(wﬁ*ﬁé*‘e&‘?wﬁﬂ%%%‘ﬁw \pRdefined
abovEQﬁrﬂw sginthdsizE) us(ngftersendRethdd2s stand.in Sherag n ftdrrethsampoasl of above
Formus (K%}g\a\erea!@q @defﬁ%ﬁ‘g&@@%ﬂ%ﬂﬁ?ﬁr%ﬁgl ?ﬂﬁ]&e%ﬂﬁe und of above .

omt e conmpound o

FmﬂHBéV@lnﬁﬁﬁmﬁ?%ﬂ%QEBQWWﬁﬁ “R5 is as defined above) as a
st ar t I Nithe QG RihPdf abdve F@tnﬂ&qve)‘ for BempRNMP o,undichidro-anede Ipyridine,

and t!é: 9 alg(y @«): cbmg)oél%h T r[t%v ?(:N (€ﬁ]r)ttgr e§§xjr§[ﬁy?s ZZeanc;I'glcc;ll—ﬂ and the

0] ’0 un
like, HotlypfovHichrare eg;thq:mprhny{:rgiylm aypifpble or gﬂﬂ@e §)|11§1e$1;eyé @ommm@p@@ly available

comﬂohﬁi HyQIhReéd ‘ée&fallﬁt@rQ)Wﬂ bl &os8Haing Ydlnboy skifl & th€2B6HAl nfetholl Snalogous
thereto &1teraturepintematlonal IgulgpcatloneW02004/043936 page 32 to 33, etc.).

Scheme 3: Representative Process for Producing Compound of Formula (IV)
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i ke, both of which are either commercially avail abl e
or can be synthesized froma commercially avail able
W@ oooposrd by a net hod general ly known by thoseP@EyR2007/075224
ordinary skill in the art or a nmethod anal ogous
thereto (Literature: International Publication
W2004/ 043936, page 32 to 33, etc.). 20 Schene 3:
Representati ve Process for Produci ng Conpound of
roula (1V)  -27 WH 2008/ 081910 PCT/ JP2007/ 075224
H,NH2 C HN——> BocHNBr (M) (I'X) 1. n-BuLi 2-R
"R ra) 1. n-BuLi ¥>*MR (Xb) BocHN H+ H N up ~ i Ra
~s ~, Ra IRBRZ HO PO x (XI) (1V) 1. n-BuL
iymgi R3 (Xc) 3. Nq Schenme 3 The conpound of above
la (1 X) (where Boc is a tert-butoxycarbonyl
group) can be synthesized using comercially
avai lable (S)-(-)-1-(4-bronmophenyl)ethyl am ne (above
compound VIII)) in accordance with the nethod
‘generally by those having ordinary skill in the
1. mimuJLGgraR ) 5 Protective G oups in Organic
Synthesrs, the thitd edition, witten by T.W G eene,
John Wley & Sons Publlcatlon page 518 - 524, etc.).
Next, theQconmpound of abov Fornula (XI) (mh:re Boc,

1. B-%uLﬁnﬂ R, ap) t he %ﬁa

conmpound of above Fornul a

3t et r ahydr of uran

obtain aryllQthiumas a reacti oPint ermedi ate and OHen
reacti Mf% citone of @ above Fornul a (X)) (where
1. mBubhd2-R4 dre ?he sanme as defined above) or an

3 ﬁLgﬁhyde of above Fornula (Xb) (where R4 is the sane
) ®fi ned above), both of which are an el ectrophile.
In the reaction, 29cherpe 3nol es, preferably 2 noles of
n-butyllithium to 1 mole of the conpound of Fornula

(1X) i STHé%qupouh@of a@@@'%hﬂﬂh 1d) (WRerSB 6L E(e&)bu%f(ycfa}bﬁnyl group) can be
synté%%q%&ggg {%En)begcwjlé a‘iall%f%- -)- -(4% Ergmg!&w% gﬂ%dn% '(_:%Pve ﬁompound (VIID))
in ac¢drdénce wgithitBedethobrpenaratiy dhdvorbytteaypeaving rdinafysskillgy thee g (fitergiwre:
Protec’t?\%%r&ﬂ)s QlQDrggrgc @ﬁgleﬁg ﬁfe%ﬁl@b,hlylon Bifeen b@hlewf @ﬁ%e‘ Jolin W??ley & Sons

onpleted in to 24 hours, but the duration
P“bl'ﬁ‘ft“’P’I“PégergﬁctS?‘bﬁtc tan be appr opri at el y increased or
decr eas®ekt, thervompilind birbevetHoanuo@ipowhete Bbc, Rh eudREar thelsane as

deﬁn%t)ovéa ath t%ls§19h£9edst§§ﬁg§ %?J e{:ﬁr% Ilﬂﬁium t@!hle ;8?%&3&1&@ Emg Formula

ornu a IS subje
(X fndetpghyslsefyran ARG gBeaR Factay wq"i"f%ffmﬁd g?ﬂ sFapRR Y aﬁie“me of
abovt Rér@nIAERA)divRere RAHng R, ars the ke a5 eeftikdabowd) bhanaaidehyde of above Formula

(Xb)?\lzvhee(r:tligop 5'123 !sa?nesfa;sl &Q"m%ab};%) %%ﬁ%@%lgﬁare an electrophile. In the reaction, 2to 5
moles, preferably 2 moles of n-butyllithium, to 1 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 Formula (IX) is used. The reaction temperature is usually from -78°C to 0°C,
and preferably -78°C. The reaction is usually completed in 1 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 (IX) is subject to n-butyllithium to obtain
aryllithium as a reaction intermediate, which is then reacted with an electrophile such as Weinrebamide

(Xc) (where R is the same as defined above). The obtained compound is subjected to a reduction
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20 (Xc) (where R3 is the sane as defined above). The
obt ai ned conpound is subjected to a reduction -28 WO
wQe@8NRI®10 PCT/ JP2007/ 075224 reaction wi th PCEIRSE7/075224
of sodi um boronhydride to synthesize the conpound of
above Formula (XI). In the reaction, 2 to 5 noles,
preferably 2 nol es of n- butylllth| um to 1 nole of the
onmpound of Fornul a )9 used. In addltl on,
reactrmw@eél)e “6ff°ft5?f’é““é\h‘?r€f@y$1‘ eé%weesvza ﬁwprapoc%s abgvg szmmk} @D In the
reactidh, 106 nmmﬁmlpﬁ mole®sfmsbusylifthidh, toS metead the ThrepausdiaftHoomula (IX)

is usecg g;gaJdgﬁ "0 ';gngc fyéétLe/aJ,EeOJPam%§%&n<alaQ£c) @H%@J&ftﬁr g@b&{m of

on IS uSua .
Formtuba (129 is used- Thi ecaetion samperatugstis psyel er@&bﬂﬁ “rio @4nangigpreferably -78°C. The

reactfth Y Rl biepldted ih NG BARAH, KK the &ﬁﬁtﬁ‘)ﬂ%ﬁﬂie rehdlioh B be appropnately

ion [ bl

1ncre85feg ary %Frﬁ?ﬁe ir} E}ﬁ ﬁzg%ﬁnorareacnfm r{? ? "10 e(szj fpre eﬁa%{yal mgle(:) afh sa 1urf1
boroffydnidel @ 1(nioi§) ofithe compaiind JHeredafi8bndsedf above Fo rmul a

(1V) b( ercﬁﬁggin@%bgé FRffuld (1) Gade R?%ld@fu'e Eﬁ%:&%@\d@ﬁned above)

can pe syn Sl zed U e ynd O above.B O
can Ve Yo 4B OB R SR VLR SRR ‘GEREPUET §r b g ppnral
knovbgbytﬂlmsslavfmgwdngryakdiumm yrt @ ltetature: Rrotebtéve Gir¢ups ini Qrganict Synthesis, the
third'e glﬂ&? %’tté/rpo qwl'@&eﬂenbg gﬁl% & ng.ﬂiuhﬁ‘&h&r szgQ 918 1 ﬁ4ré¥c ).

trron ten eene,
Publ i cdthe emnpob%ggg %{yg Formyls (Xa)e for e:5ampl'%ﬁé1 ggﬁ%% Hlaerglpne or the like,
and thb@violrdioftose Kokanla (X)) foregxamplk, ds beha'l 2-formylpyrrolidine-1-carboxylate, or

the 1ik:. "Rl Lo 'oéﬁcpéﬁﬁcgpg@m @b, Fp @xaH s beréyrlq (mﬁeﬂg,qym und

ove ormu exa enz
methylegrbzmay Dpigeridiei| rRmexyiale ar holer 4 @e < Cogppoutch e Fﬁ“!@écmﬁfém“Y
avaustﬂmbmt- 9hith@Red/Ronr® tdibheaci4l@yailable tongpoantitly @, meitod parily known

by thos thﬁwp%%r?lggﬁoll(\\ n‘L‘_}he artor mﬁeteh_o 'fuglao us thereto ngterature ﬁlooi'% k/led Chem.,

2003Th1e§b53cmblefrﬂiém%tﬁ%'0@ﬁl t’ﬂélr?at@e Nfﬁé‘)ﬁ@il ésﬁ Wagea@an qla®t-2 or
.can be synt hesi zed from a commercially avail abI e

g?@ggpgﬁhg‘ﬁ? ?lRePr%slg{? . c}%cresg f0r§T0§£$l% é%ur]d onnu a (k(}g

t h B 2003 11,
BocHN 5 aphT et oA @ 547 Onal :
W03/ 1385 page 60 - 61, etc.). 20 Schene ©H
Rapy esent ati ve Proc(gﬁ)s for Producin npd¥hd of
rmula (XVl) -1-0 BOocHN BocHN i ock-1N Br OH (DQ
NO (al) OH BOOM =A_ BocHN 2N Nu® Nu H --~ Nu_ (UO PM

OH (XM yOH Schene 4 The qonpound of above Rornul a
(X Boc Mg 4.8 oxycar benyly N can
be obtain subjecting t ling react

rFﬁ'vi

conmpound of above Fornmula (1 X) re Boc is the

as defipdwy above) and pot gX¥) u inyltriflu@Mporate

or vinyltributyltin, in a solvent such as N N 25

di met hyl f or mam deschémé-4di oxane, tol uene,

tetrahydrof uran, nethanol, dinethoxyethane, or the

li ke, mhetchrepoupql e@émé’omule@éﬁ(wt&m Hnmn%aafrabgﬁ@tycayml gieup) can

be oﬁtﬁﬁéd%g Is écfu‘n B@ @Mjpﬁ‘xt%qéﬁhbrﬂﬁé &ﬁ{pbﬁfa:olﬂﬁﬁo(/@l)onﬂﬁla (IX) (where Boc is the

| oro al I.adi.um
samegs G SRV AT YO GBI RPEA P 8" iSO s e ol Buch as N-
dimettg Hartrianidej 14-givxahe ma@lny tet@hydrafgram utethanel, ideethoxetiang er ¢ like, in the

u r n um - 29
el YRR RGO uap A TR

dichigfobis srgkersihAsREP BN Ul Whe Peipiy i iy s Giorebgialy tssed herein, the

reactiohiiSiréfyralitdifed@iut in the presence of an inorganic base such as sodium carbonate, sodium
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di i sopropyl ethylamne. In the reaction, the reaction

tenperature can be appropriately selected by those
whawsngroor di nary skill in the art in accor dancRCTR2007/075224

t he reagent used or the reaction solvent, but the

reaction tenperature is usually fromroomtenperature

to the b0|I|ng poi nt of the solvent. The reaction is 5

usually npl et ed |g to 24 houg , bﬁt gglduratlon
hydrggen CoROTRE AR PPIER VD APOpEte S P 818G PasY SO P ERd
diisophepylethg@nine. Th éhe canpouthareatiomtemperatie mmﬁealplérwriate)y slpttert by those
hav1%)ocf‘d1h%y w?m?@e@ﬁ 1@&0&%&@@1@1 tﬂpg t lﬁéﬂor rea%ﬁ(dﬁtsbﬁéit %@fjthe

ecting t npound ove_ Fornul a XII% T%
reactmnme@;wq igpsually ff‘@h‘@?’f‘ (tﬁqlpprﬁtug tﬁfh)f(- gallmgsmlrg gﬁtpe gmﬂve t. The reaction is
usuaﬂgcai@[é&ed&m dtovaa heurs, bittthe dubsdioniafdheatact@ndan be dpptopiiatélyl cmaseld or

qethylnorphollne N-oxide. It is 10 preferable that
fie’ reaction is carried out usual ly fromOC to roo
t enper aFhgrcempopné ofrabenetForinla XILwher Poc ig &%ﬁm%&eﬁnﬁd pbove) can be
syntileSizél®y Qﬂ.‘lj@cﬁmg th&&on{pbﬁld@ﬂmt'd Eim@h (XIlD&o A &ﬁy‘drd»@lhtlﬁrﬁﬁadﬂ&\ in a mixed

solvegg(?tr av«gong &B@F%ﬁ wit r eas ee ogrrrélurglge&rn yl&gxltphglﬁn lNyox1de Itis
prefefdiile| that the agactiva lssc,ameﬁ et jusually t‘agm 8 &bﬁoe@m tﬂ!gpqrﬁ@e -Cerpratiien is usually

compléte AR VE4 SRR uBhE &lrﬁtaon fof-’thélre&ﬂi@ﬁ Bdne% Sp[ﬂ&'bﬁm@@tlﬁdr&sed or decreased.

di h drox | atipn reacgti teratu
Toos " AN ol et Ststalid of e kit o boR S Ry TuD cgp be
syntlib5ze(deby amumbilghé qoprppyid df atbche Koonype O8)itonjharplessaspmuetté

dlhy&w&t'lm\ fe&diioR (ngl%turﬁéhé‘lp Rew| oz, ion 488 %ﬁt) with R uM@Jﬁﬁ-a or B
above For oC |

(vl oo s o et LT Sty g PR By
i nt r oduThervgmpouhéd aflabong anmllm()ﬂl\r)) (&here Bowis yhelsgnakr a9 dgfined above) can be
syntlglg]' %dﬁ)g Q%ectnb&( ﬁﬁmngggle%ngt Q%‘f@a Eﬂ'ﬁm" h)f)dr((%i ér!)l)p d?ﬂ\q compound of

{ ngt e resultant to a cyclization
abovg Eerayw]adX IB)an%téeéﬂ quﬁ@ctmg the gsxél@pv%ﬁfych%e%reécélon by heating, in a solvent
suchds ﬁhil@bmmaammf@iﬁj tolu@feptetiahydrofuts) e thetlige, ﬁramypiesaﬁmroam;her an

morgoamc Bysg sdc as Sodnuméx%d}gmﬁer g&%ﬁﬁ@ h%rmgheté &5551% oﬂa@o %r“kg or an

SucC as So I OXlI Sl um rOXI
organie base sHichy pA toiefhyieming, éusoerppxlmnq pxkr@meoqr therlike. é‘ﬂh‘iaée’base

methﬁﬁéglh }ﬁﬁyltgfdustﬂl&ﬂu&{&dl\ﬁnyl dious, thh@ Ay oaﬁfbeﬂﬁed Banéadling @rou®rIn the

reacth 061nH%<ﬁ|§1§léfl esvn;ﬁ grourp0 fo 3 molé'{e)hprgfn eé”' Q Ii] Iof %gtﬁ)agl@m g;honyl
chloriideay p-tjuegesoligny! qhhmtieh ¢ol melaef thmnmpunidwf ﬁh@d@ﬁqrwgla £XII0) is used. The

reactloﬁ@é{ﬂp@ﬁtugar i9 HQm 0+C {0900% t@fﬂbe@;{t&} aan@?r@fefab@k@b(y ’ﬂheleaﬁﬁﬁnﬁ§usﬁ:ﬁlly
ol.uenesul

anes
b R
(XI'11) T compaind Fiabo2F omseec@iVO (wheesahfieis a substgudnsdefiveshir@c:
nucléoBhlflco%mlttsﬁdmgﬁ ﬁh%@/lan%%rdﬁb e4n8 BADIs Yhe Qme abRErHeE ﬁ&i’é)Qﬂn be

IS usual ly npleted in our
synthggipegity Grteie o KB BRI &Hle B@"&E ff?ﬁ?‘%éﬁ@ & fucleophilic agent in
a solvencsuelassatkttanol gtandas edter. IMkhe raaotiqpoLmale of exadss veeanfeontnpreferably
abou{ %M'?:Olé %u&% fu c ?ger?‘tulkdﬁtrﬁo‘iel'@ Me cgﬁ?n% & gf afb5\‘%moﬁnula (XV) is used.

IC agent such as a tert amnO% P
The #fHOBISEPITaIISEY b ARRORS PR ARHPYASY E?)"“’éa’ﬁi"ﬁ‘@’ skill inthe art in
accoﬁiﬂtﬂ:% Ras lthé@drthg cériad udg @ the@g@ordndelvérs buetherbcsitn teypéritere is

usua JVAT f OPL It '(:)r%rtgr}il ezrianfrgﬂoYl%e boxlﬁ‘ngI p(ﬁnt%ﬁ&l ?@Pe*ﬂ{ Lﬁ(ﬁb&g’gﬁ§ frbrﬁ 4?{%‘10 the boiling

Su
pointraf atctsmmt Thenesciéontivuseally cerapleted i@t houpsy K e dwptjonohthg feaction

can bkgpﬁ%rﬁﬁ:lyqﬁcréag&l on U&:}eﬁﬁﬂ’ hi the Chudigshtiic agéﬂt ih tlﬂéﬁéa@tlcﬁlf fok B&mple is tert-

decrﬁ

butylejgﬁg,g)lﬂ'lpg?aawg OéglﬁYlg G E[ZIE)SIS pre 61tlgeé fomm n;ercs’lexéiry av%ﬂaale Br ca{1 ea és:ytn hesnzed from a
having ordinary skill in the art in accordance W th

the starting conmpound used o§p.t he reaction sol vent,

but the reaction tenperature is wusually fromroom
tenperature to the boiling point of the solvent, and
preferably from40C to the boiling 35 point of the
solvent. The reaction is usually conpleted in | to 24
hours, but the duration of the reaction can be
approprlately |ncreased or decreased The nucl eophilic

oy . o o - N a
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commercially avail abl e conpound by a nethod generally

known by those having ordinary skill in the art or a
woredokosgivanal ogous thereto. The conpound of aboRE&r/JP2007/075224

Formula (XVI) (where Nu is the sanme as defined above)

can be synthesized fromthe conpound of above Formul a

(XV) in accordance with the method generally known 5

by those having ordinary skill in the art the[atuLtﬁ:. "
comrmraﬂltvm%le@wﬁgd 2 W%)Qﬁf&raém dhosg haxing grdingry skill in the art
or a @éthdd aaslogons therelen by T. W Greene John Wley & Sons

Publ i Ca’f‘ﬂ % (Rxﬁ(ggf gtl\é Fo gé ﬁhﬁtﬂ%@%ﬂﬁéd'ag&e) can be

e ove C

processes Crl Int enes

synthg@qurf@m the @mﬁ‘ﬁﬁﬁﬁl&bw%%ﬂﬁm‘&ii %V)b@ acspreagicnwith e mhpdgenerplly known
by thaﬁthlaﬂdg SO Bk intBeh (Lﬂerﬁtyﬂéﬂhﬁtédtl@e Giogpsth Orgahie Sisthdsi, the third

edm?"u H’EF?HSDH T%o(t}reene ﬁ} Wle g@%r?stF% a{]& %‘gé F&d SSZQfetc

gr oups oups
in Og alnuths: pmiuswnptve@seg despmed trﬁher @oweeoﬁctwrmﬁ 1 tw idesirable gaynpounds
can also Y¥ ofifRQNN ausulé’llﬂg m\ﬂ%ba%bnf&o&@ Sed ?Mghih&ﬂ:tdrghﬂl]c cBémistry such as

protcer peproki e B Pl PR ISL e SRR Crep i Orgnie
Syntkesis,rthH third ddjtionj writteh by E¥pIGacenedohnMgiley & Maguhhe«'n@nlas@@cessmy
the inhibitory effect against PLK 1 activity (Method

A (1) Preparatlon of P K I

Chat | 210k Bt RS apkea HcHiob I R oo E g mpound
of Fdnatla {Inwildriexydainedan be changed to an active type by

altering the site into aspartic acid [ Mol ecul ar and

Cel | Bi ol ogy ., 17th edition, 3408
1. Mgagaenpgnt Oftllerf“}éﬂ"&)@f effegt %HF%PhKéaﬁlYf%ﬂ“%l&‘ldNe type PLKI

pr ot ei I’(,I)EraNPatlﬁtﬁoﬂ’(IKﬂUI[Z&OIBd PLKI (PLK1-T21 OD) of which

- the 210[t as bge%q&gkv&%%oﬂf Bfio nﬂ%@%ﬁ;ﬁ %Jh?ch*a}‘l ginally codes for threonine

ase in

substltu on of una

can h@[glmgedmsn %f‘éﬁd&?“éa altwnsélmtwwraé@“w afld Melegylar ppd %“ Blology (Mol.
Cell.tBRS1Y] 1INtSdi0bn, G103 (1@&)111&2&@&3 obiAWA Humhad atsiestypé RIIK 1GSdtein, cDNA of

ok ST FE 3P A5 B S T SR v
the 2 @ pden df hereantPLES |cDN\Aayas|nr@me9 fékmu@y,@@dorazénoa et ot the
PLKPT910®) dDNAIR %xs&ﬁlvﬂttﬁcg\ﬁ(f RutHIB6HR CaFaRder@B v lgbse@&&d aﬁid th£h tBe PLK 1-

o S oA RS D S5 O o ks st

protefre tThy badin e/dic asroveeedtand suapendddiica bysis biffed (i ttisthysirgehlerie asid buffer

(pH 1. 9)7' 1%?/&119[%%&?% }éﬁ&lfaé} 15VFEDPA *@étﬁﬁ’éﬂe&i&ﬂﬁg t@t%@ern@}cﬂ)ﬂ M @idothreitol
rnat recover ed

I's soni cator, and su
10,195 PRI 4P i B o it il PR 3,
reco@ted tafidrhicanefugasipin dF e Sepehe@otsyas saaded dneghitathiére skpbamse heedsgand then
the b%§ Q@r@ v&%h‘éﬁ' wﬁ? !1 téénk ﬁufﬂpfﬁﬁfeaﬁe-{hﬁ‘erlﬁ%st\@fe’ redcf8 1rpael§§i§bdf@1r ¢ontaining

in a fer containing Precision

Precpp Piess alegle e @ ot PR TGP Hogesoy @ dupgrmatant.

Conpany(p) Measmemauefplsupmlnataawny 30 (2) Measurenent of

[D%_gll T% e t u elmteXt 0%91[3 PLEE{I‘ggﬁséé{nﬁgedygym%gtlctdaﬁldgl(':ﬁglhme arginine-
argmqrmagnamcn@darugqmﬂ %ergrmﬁth*@w& if eidplaninecsetine-nhenylalanine-
alamﬂ&ésgadl@aéﬁi f@afimt- Elluﬁﬁnicrherdgihzﬁﬂna-lysﬁe-valme) (SEQ. ID. NO.: 1) in which the
sermg&l.}rr&u.‘a %tnsgc}r%g%cée ﬁ 'ilrrél 1o %crp% Sg(ial(l:?g(g%: ﬁ]o 198aof ?Bs'g.‘i%‘% flav a%rbgén)reported as the
site fOGE®, 1 shistrathEMBQ Report, Hhadittons e (20@%)} is n@r@uwmw @gubstrate.

s equen C’%w?éacﬁtﬂﬁava@ Brh& @Fi‘n%c%ﬁﬁﬁt% RGR tHMethb® 8t Ty odRik2M6rimoto e
havi n een

ite for PLK |

ol DS P 0 PV OR: Thexbfimet P bferogsenn o) 1HLgnd te
comkitiar efdhe revagonLsifer vees 26mNlubshydetcloricidei bufferdphl 34) AMBmBM magnesium

carried out in accordance w4h the nethod of

Toyoshi ma-Morinoto et al. [Nature, Vol. 410, 215 -

220, (2001)]. The volune of the reaction solution was

21. 1L and the conposition of the reaction buffer was

20mM tri s-hydrochloric acid buffer (pH 7.4) /10nM

magnesi um - 31 WD 2008/ 081910 PCT/ JP2007/ 075224
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15

chloride /0.5mM dithiothreitol /1mM EGTA (ethyl ene
gl ycol - bi s(bet a-am noet hyl ether)-N, NN , N ;
W edosasuoet i ¢ aci d). Thereto, purified PLK 1, SBCIVIR007/075224
the substrate peptide, 50 M of non-|abeled adenosine
tri phosphate (ATP), and 1 gCG of [y-33P]-Iabeled ATP
(2000 to 4000 Ci/nnole) mere added to carry out the
reaction at 25C en, of 350 ,
chlorisle 4 pimddishipthreited/ lrwé§G§édetaylflt§ g%Yﬁ%l bd(l?e@aa&"?%ﬁ'?ﬂg‘;?%f? E‘rh' HoN'
tetraéc@t[cfﬂcidﬁt”ﬂleﬁeibﬁpmlﬁaﬂmlon 50 Tiveofitt@Substrate pepsidd, 60 pdrf nasiabeled

adeno nettrti;gmgspggt ?Aﬁ’l) g#& L%,o?@%atﬁ??} iQF ﬁﬁ)@(l) k) gléxlfér|1+l%}%ere added to
carryfqut thereadsjon 27%: fon20 mpingsp Haes 1Huk P%3r50 ntl% ehopmhafte &pfferaygs added to the
reactfdh sR¢bnt 6 teRBRb! fh@ rdadtfon! BRY r@s’%ﬁiﬂt !{dlﬁtibn Wad dpotedlohtd dinfhiti-screen

phos?tv) eglglglf | tﬂ%t)%}n% e?le?% Ai{]er \dzrasc ng the &E?spl%celﬁ}?ee Plﬂer with 75 mM

phosBiagdoffgnbefii@o wps dneémjnqamge thmki[oactlg@r wighna liquid scintillation counter. The
non-Qmmh hukli?ﬁa%elfed J\Tﬁ(veﬂé@&clﬂh@éd%ﬁﬁﬂergﬁﬂrﬁl%lleﬁde I@6#pE and the
Corp. .10 The ad$|t|on of t ound:accordlng to the
m“"‘l‘%‘i(?‘é‘hlfqoﬁﬂjfo‘ieg“lf’sﬁ ltprags pyrghas E~%rried out by
addi ng ”Ilhe]adcgﬂmnaif the hmmhdﬂcpmding)toepranedtldyyo the reaction system was
carri&zdr o%# I%))rggeiﬁ% gjﬁ dF 58 YiMioh ?rekﬁedddfyrﬁ?éllnﬂﬂaﬁw dﬁs@&ﬂfﬂfm%‘met Isulfoxide at

tration o i nal COI’]CGHB I’]
a 20U PEFPIrEE O TARACIBiRa I TGP e Presged by adding 11 L of

dimethly BEIfdaide sithd eactiokesystemt he reaction system |1C50 val ue
of the
PLKI-T 21%%%8131% tgfljd\l/elac:&g‘lgé\lglg g&:]o_{__)d% tet@glF E{?%@Gﬁ fopﬁle i’gf(l tl“Bﬁ)D activity was

determngdh|and thg egults aes\Abewrn Talg bbelovhel ow. - 32 V\D 2008/ 081910
PCT/ JP2007/ 075224 Table | EXAMPLE No. of PLKI-T210D
I nhibitory effect Conpounds according (nM to the
Present Invention 8 4.1 15 7.0 20 11 2. Measurenent
of inhibitory effect against PLKL activity (Method B)
(1) Preparation of PLK I (wld type) 5 Human PLK1 was
purchased from Cama Bi osci ences Inc. According to the
Product Information from Carna Bi osciences Inc., the
present enzyme is an enzynme obtai ned by preparlng a
bacul ovirus for which the Ntermnus of a full-length
CDNA of a wld type PLK 1 is fused wwth GST
(glutathione S-transferase), followed by highly
expressing PLKI transfected into an insect cell as a
GST- fused protein, and then carrying out a
purification with the use of gl utathi one sepharose
chromat ography. 10 (2) Measurenent of  PLK 1 (wld
type) activity For the measurenent of the PLK1
activity, a synthetic peptide (arginine-arginine-
argi ni ne-aspartic acid-glutamc
aci d- 1 euci ne- net hi oni ne-gl utam c
aci d- al ani ne-seri ne- phenyl al ani ne- al ani ne-aspartic
aci d- gl ut am ne-gl utam c aci d-al ani ne-1ysi ne-val i ne)
(SEQ ID. NO: 1) in which the serine surrounding
sequence of the am no acid sequence No. 198 of CDC25C
havi ng been reported as the 15 site for PLKlI substrate
[ EMBO Report, 3d edition, 341 (2002)] is altered, was
used as a substrate for the PLK 1.
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The reaction was carried out in accordance with the
nmet hod as descri bed by Toyoshi ma- Mrinoto et al.
wQ MNasas®w10 Vol . 410, 215 - 220, (2001)]. The vopamer20607/075224
the reaction solution was 10.5 | and the conposition
of the reaction buffer was a 20 nM Tris-HCl buffer (pH
7.4)/10 nM magnesi um 20 chloride/ 0.5 nM
dithiothreitol/1 mM EGTA (ethyl ene
-N, NN ,N - tetraacetic
Ie!f)l‘b'Pﬁer PLK1 -BeNODyiphibiiopy §8fegt ] 20 M of the substrate
Compeyndp arsording (MM of non- | abel ed adenosi ne
totltfrep‘tmhlpmm (ATP) and 0.3 ud [,y 33P]-1labeled ATP
A o ) performthe reaction
4C for 120 m nut es.
15 Thpr Paftpr 7(9 u nf 2 350 MV phosphat e buffer was

20 added to thdlteaction svstemtd term nate the

2. Mgaglﬂgxhén?gf Pﬁﬁg)r} Jfféctragaci# ﬂﬂi acﬁQ{thMeﬁmd ﬁ? was spotted

|-screeLé4) ocel I'ul ose filter on a
384 vvelql)ﬁfle&al“’ém“%&li 1 (wi&YPHosphocel | ul ose filter is

vvas hed Mirhdh PAKT Vaspdriiaad plomtCarra BlidseiencesTdc. t Aveordig ketbs Product
Inform r dl ? ﬁleJe e%% {PEE:%&L& Fanﬁmg)’rﬁcf {agled by preparing a

| O n cou n non-
baculosms]foq veltiseh teegN mrmgus Oeﬁn ﬁﬂlthf@hrﬁlﬂl‘{At of g eyilgdype PLK1 is fused with GST

(glut&hlaﬁmeﬁﬁfe}aw) asieowed b Eﬁghl%@[pﬁssﬁﬁg’RLMSQﬂSfécfeﬁ nAté3m insect cell as a GST-

ﬁlse(i:%%ﬁlg&n 211 ch{rr?lg]é %}&cefg)%ﬁﬁ %1}]1 O 1t ’\(he 1|Js|e Qf;?ﬁr) atﬁ:gﬁeos?f;ﬁosgaﬁomatography
present(2) m@memm of LK IHwild yatartoiy syst em was carri ed
out bYF(ﬂqwn{bgsuQm%ntt&‘ thd PEK 1 B(hﬁltys Q Is}iﬁﬂeﬁ@pd@ﬁﬂ(&fgﬁl&ebbgmme-

I di
-argi re%ééaﬁ]i?:lgla]l %%{u}l(l'd%ldo lgl}lcnrg (fe%rlce% C ac1c{ all]ar}me serinez phFrH/lalanme-

alanif¢-mpirticaiteg ntamiae-glomicAcidatmninolysinersalipe)d(SEQA LD E? Axfid iwihigh the

serin® Slﬁround]nf(%t: dhdaBE Y b hQade n@e‘NJ ey Jf @@@tz’s@ Havﬂﬁé%&rféported as the
/ 081910 PCT} JP2 &Qa:{%f EgrSO val

site prRLRIHBIIRMENIFO RRorp? e A IROT 6 A Ve faedpg Spsttefor th

PLKactivity was determ ned and the results are shown in

Tabl e 2 1&%% Q%n wal- @%@d dat W’m&e N% 1 emoﬁis deWiribeh by Toyoshima-

Moripils sbpleBBiee. Vi Ak .0r 230 S8 g v g G tpactissoigh 105
and tBe @mp3d$tiod. o2 the 28ctibll bufdd wads 420 BV T2is-HCD bufer GIHDIM)/ 18100 eragnesium

chloml?aﬁ) 5 n%qghtfl ?&%ﬁglﬁ \}Etedlﬁ (Iotﬂ;]lgrg ij%glybﬁ%%% ﬁlﬁ%th?%thgm N,N’N’-

etragBLECIfb deﬁsﬁthﬁylﬁéq' PIEL 4 ¢ MOEREFIRIBERGEPtEe: 18rieMiof nonglabeled
aden6§1&aﬁpﬂbﬂﬂlﬁte tATEP), an@ DB b CigR Y’ 3B§|Qﬁheleﬂ AP i(-S2 306 ikl yere added to

perfo egl're reacfl nl\ésgl el rtL%m%mtpR/gtLre o? §5°bq 19 ;ng)'ill%s ef"l'L Fegﬁer a}.%au 614 350 mM

erati on asurenen
phosplgte huffprywas added to the reaction system to termmate the reaction, and the resultant solution

was spotted onto a multi-screen phosphocellulose filter on a 384-well plate. After the phosphocellulose
filter is washed with a 75 mM phosphate buffer and then dried, the radioactivity was measured with a
liquid cintillation counter. The non-labeled and [y -*p}-labeled ATPs, and the multi-screen
phosphocellulose filter were purchased from GE Healthcare Bio-Sciences, and Millipore Corporation,
respectively.

Addition of the compound of the present invention to the reaction system was carried out
by adding 0.5 11 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 u | of

dimethylsulfoxide to the reaction system.
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10 against PLK1 at Cellular Level (1) Method of Cell

Culture For the neasurenent of the PLK 1 inhibitory
w@eisws1yo of t he conpound at a cellul ar | evel , PCTiurmner/075224

uterine cervix cancer cell lines HeLaS3 cells were

used. The HeLaS3 cell was obtained from Anerican Type

Culture Collection (ATTC), and cultured in a |

CX2-i ncubator of saturated steam by using 15 .

Dul beod5alphihs PRy Ee Poteak TP PRI asgofy wes
deterfintied | an€ tk fessi® ateshavin iz Tablé hbdidwe presence of 5% CO2.
TabquQ Measurenent of Inhibitory Activity of the conpound

t ' s been reported that

EXAVPLE N o OJPLRT (Wil i .

Co 1. Pl ays ﬁeltm rol'e’ijn various stages of
PR sk o( ase) in manmalian cells (Nature

to thedTSERk WBIOBLI ar Cel | Biol ogy (JNat. Rev. Mol. Cell.

2 Biol.), Vol.[2320 5, 429, (2004)). In fact, when
3 | cefilS are treated wijh PLK 1 siRNA to
15 comtrortie Rxpresston tever, the cell cycle

AR TR mrbTtet—ad—tHus the cells are

La-r—#e-&t—ed—a-t—ﬁ- . , When the
27 phosohoryl athdf | gugl of 10tk derine residue on

29 chronpsone _c ' ' ase, i s exam ned, then
35it is observpdi that the |evel iJs enhanced to a high
37l evel. Thus,pafter treating thg cells with the
conmpound according to the 1nventjon, the 2
ohobphaty AT B B atmefrufi S Brah Bl a5 e rapagpd of e
inverttioe agaimsii RL&KJ tcarf beiobtaged bynany afiMiethodidy andetheddiend it lselep that the
inhitRB3S&iviE lslrénEHE niglent i fied by using the level thereof
as“an indicator "'to analyze the ratio of cells
arrested at M phase; and further EC50 val ue of each

3. Menirpndhn6F thenishibitinCeffeattagaing cellgvalifaration: Ménsuréhdt 6f the inhibitory activity

- Nk L.vity at a cellular level. -34 WO
aga"%‘gé%’g%%? E‘%T‘y\] P2007/ 075224 First, HelLaS3 cells
wer e sceébMethodaf Celh Cplss ne-treated 96-wel | plate
( Fal conFdemie hedsuiemehithd® thp PDRQ lihitatoryaiktivity @0fle p@iipoaitiat a cellular level,
rmaifisine Sty Pia TSP ANE ik g ThelEtass el g pgined rom
Amereng JiyproCultuts€ollestipoUrTd Ch@adeudtigd ina " Q:Hecup#Hur@f satyspted steam by using
Dulb¥dtb s MddFicdl EAdit Edteditin SRSy 1096EtaPEl €dum ki B7eC RAKd praserck of 5%
co of the plate, and further allowed to stand still in
*the C2 incubator. 18 hours after the 5 addition of
t he con@pMeasuramers ptiinhibitarpActhvéty pfipesrmipownd apdeeding fp thg jnyvention

n En d 'e g[n lgﬁzﬁtbﬁéngé;{:&gec; tha lPEg;m)@éﬁgg'n ilmﬁ&i‘&f r@ierﬂlg\é:ﬁ'i@uststh@es of mitotic phase
| nve | | we . . S |EV .
oo s gRadiE RSt Yol Rl Rl R iy B0 mion. v

5, 42ghRetdpaln faadusht messalidntcelspretesteddittel]K { sRNArte yongoltthe expression

fl A@bbAsbR s inkbitdd SHAURS 1RRAIs atd HRUGBRAM fhise. At the time, wh
WELE N e T e

S 0

the phosEhaRARIo 1V O SHITEREHEPHBIRONE Hankich & gy fo bgequirgg for a
chromh86oRSAINPESation th M @hkael is exadintd) éen bliscbeirved thatthe leedl iisi eglthneed to a
. OU e ) r ) Qriar
v 80 70 AL R RELS Bl 8 DS REARRL
phosphosyigiondevalaf histonstiBisas exanined by, e P@lrE%SP%Ef)Ce"éﬁtt'ibEfBg§Fhmq“e;
the N1 \gRs&sE 116 weiRlidentfiedd$ udsktiRelieted theld6f aded indicatenelariatyee @t Aiti€of cells
ames 35 Py S R B EP A Rl U me i
inhibitery ety itwattavellpB&veland f or t he second anti body

reaction, 50 L of 1% BSA/ PBS containing 1.5 ng/nL

Cy5-labelled antirabbit 1gG4(H+L) antibody (Chem con)

and 10 ug/nL DAPI (Sigma) which is a nucleus staining

15 regent, was added, and further left over at room

tenperature for 90 mnutes. After term nating the

reaction, the reaction solution in wells was renoved

and replaced with 100 L of PBS, and then fluorescence

i mages were captured by using IN Cell Analyzer 1000

. - oA 1
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anal yze the ratio of M phase cells (Mtotic index) in

each view. Wen the maxi num val ue of the ratio of
w@eiosese ested at M phase whi ch can be i nduceRChyPeen(75224

drug is assuned as 100% the drug concentration 20

required for inducing 50% out of that 100%is defined

as EC50. EC50 val ues obtai ned by the above-nentioned

met hod are shown Tabl e 3 bel ow.

81910
O] 320 H g 2 VRS e SR sl A (g o) n e
propedtibieaft3, 000 pérrsd wak hid allGexipo stadstilh e abp yeementioded 06k sncutater. 24

hourgﬂ%ﬂ th% geeglng tlE: fgﬁﬁ&hd L&Mx@ﬂé ko(me 1gve%t1<§1 wﬁwﬁ'ns@hlut&ﬁm@ergg wabadded

into gaginwpll ¢f thgplate, pnd fHythep pl{o&eg, toesfap%gtll 1%1615 CRa incyhajor. 18 hours after the
addlﬁBihﬂSﬂQH B6iH odh&aﬁ:bdiﬁiﬁ@to[ﬂiedhﬂeﬁtﬁfnaﬂle ailtufemidiiumi containing the compound

accofdir g‘? 91%?5);1 on m]éggfl \%E#%f t41e lllé%va? gﬁnfoged zi'n%%leZ%O(?pI’%f 1&%% 00%

I nvention

meﬂemh (Wakoduee @Fm@ﬁdnquﬁﬁﬁemdé WS adé(rds @éﬁrrwa Felkfixagion fpr 10 minutes and
treatREM bf ih&ERink M8 meimbrahSpepeasilige BE&eQ@ntQ?to&h&WeﬁiﬁBﬂ »yhld.llﬁmcrhﬂthanol

e S50, A0 4 T B BRI Pl 0 s

Therod20 6.6 118 26566 antibody: saeaptp 4P ehof 1"nBBA/PBR eoré@mm%émym Anti-

phosblnﬁ-hkt&;/ﬁg ('SSWO)%?&I;HOE} {Upstaf @Fplﬁam; de@@ﬂ)@hewg lah&®thE plate was left over
I nhi bi ory

ty gtion
s OB RGP o B BTt PR s B Moy O Higed with
PBS(ird fohsherseond autibally adactic, 50t Heof d rBSPRS oteimingilfgng/ol Chizlabelled
antxrhlﬂ)}ﬁéﬁ {l—ﬂ-‘i) moc@QCﬁeﬁﬁgdnB £t10 GYEL DAY (Sléﬂf‘d) Rihicq Iisya nucleus staining

tivi nd al'so asastron%gy}g)?tor‘% Asé
regelag‘aasﬁgqed@éﬂ furtaer b4t} QVer 34 FQeBemPPREI&Ioh T &I er EE?‘P%‘%&‘C
reacticn, therebision sollutias inavellawtd reromed amigepidced with Hi0ndvdPPS, and then
ﬂuoﬂe&tﬂcp kn‘ialﬁ&q’vetryﬁﬁtg{eg lb%' tls%{qu'(gﬁ A(Hfllyﬁ:i'" o8 Qrﬁéh%fa@t%}eh §y GE-NﬁﬁFsham) to

rmaceut| ca osI t1on containing the novel
analge H@t‘@tl"lﬁ’f Mophassicells Wft?tfﬁl exdn gash vigwt (When the E%F]tﬁnﬂ@luf of the ratio of
cellstalt@stddAyMIphisd Whidh ch bp ralndea Ge eich Gk Isyssamedst1atth ahsdihg coocentration

requf?éc’dt fgrr inéulgl%é g&% putQf thal 06%%4 (IeHHé%ras @@ﬁﬁt

ECs, values obtained by the above-mentioned method are shown in Table 3 below.
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contai ning the novel substituted am nopyrim di ne

derivative according to the invention or a 15
w@basosioeut i cal |y acceptable salt or ester theP@DIR2007075224

bel i eved to be effective for the treatnment of cancer

patients. In addition, the pharnmaceutical conposition

or the antitunor agent may contain pharnaceutically

acceptable carriers or diluents. Here, the term

Table rriers or diluents"
EXAMRIL No.pf e @P‘BF%F@F&%@'Q“ celt afs, bees wax, seni-solid
Comppungds geerding @proléferation| hydr ogenated oil, etc.];
tothwﬁteeqmleéengon distilled water, ¢specially distilled

> water ot i A&bli O —erC. )5 pm si ol ogi cal brine,

3 eeotrot—36 ; 2068+08+9+60—PET| JP2007/ 075224 (e. g.,
o e, S22 7P pety-et—=eeicous gl ucose sol ution,
15 mhhifrﬂ, 440 h|o oil or t ha ||ke, additi ves [eg

20 pyl ki ng agel 0.0 i gj ntpnrant hii nder, | ubricant,

126 wetting age?9 stabilizer, enulsifier, dispersant,

27 preservati vg4.0sweetener, colorgnt, flavoring agent or
28 aromati c sulyssance, thickeninglagent, diluent,

29 DUTTErTNg Ssybst ance, mer sol ubi li zer, drug for
Fltdlllillg STPT a0e € 0 for adjustlng osnotic 5
37 pr-esstre—cY a,nu agcut, or—am{i oxi dant], and the

€ AT (M M“dﬁé‘f ) the invention can al so

"‘@ﬁ‘f‘%ﬁc Ing ester. Here the term
EEFG éll‘féra?‘ii‘ P¥ers to § derivative in which a
in WORPQ6A)25 fﬂr uq

nmol ecul e is chem ¢ally nodified, which

105 s TOVY| 75 PNiyST Of 0gr cal gctivity but after being
15200 TSTe eYs amvaen 5 orys back to its original

) Hort—drog—¢f ficacy. As the prodrug
[153 ¢ 2h o i'!t

OF-eH-Rg—6 th t
conpounk sﬁéwr&h CI\ﬂﬂe Famoathacdnppuridrof vlz mLVEnvttiE ei&tsl A :lxqu inhibitory
effecgaré%ﬂg célgpra%é(rlr‘:t?o#ni 1?5%#@er@d Bh) %}Qﬂﬂkﬁ als&ﬁl%ygl ﬁﬁtubgleagleﬁtkﬁs

ester can

compgred i g composeds dieeiased Wefnnnqnh@mbmmwoamm i eRaRent that
the c&ﬂpo’dﬁ(ﬁff t}QMn\kﬁlQﬁ%xﬁiﬁtélrﬁ@rl&bﬂlnfh&r dkclkéntlihhibitoryt dokvigragainst cell

f.or unDrs S ble for expecting a
‘}d‘fﬁé?"ag‘éegolnavméfﬂ?ef°1§°W1 eycoquound according to the

gention, for exanple, hunan solid tunors and the

s nﬁ¥ be mentioned. Exanmples 15 of the human solid
kS| LRC| ude cerebral cancer, head and neck cancer,
esophaf@eal cancer, thyroid cancer, small cell cancer,

non- snahl cell cancer, breast cancer, gastric cancer,

gal | /?s rge%{’lérgh Ll?c)vg %e cor%E‘JLﬁ@ Eccord’?lg Poathé ?lv&lﬂ&ﬁﬁg an excellent PLK 1
pancreat’i c canc canc

mhlbaw Bétiaiy edslse has aéﬁ‘éﬂgi lelélmowéﬁe?t@aaanst %ﬂlé’fthféa"%aﬂ@éafore itis
belle%@rtcy b&@éful@@ &Cﬁﬁltunfoeig@ht foetrvie®/ iuKiBitied @é pﬁﬁfﬁﬁﬁcﬁn of dincétauis\eells.
ost at e. cancer canc

der ¢
That {se%;e armaceu ?cai %%I(lf)e ? [1on co amm ﬂ]e ng\ga% %Jeg%tut a}mmqpyrilmi’dme derivative
according tp thaimesation mlphagmmtmonb{ aserotehle saliaregstythesqof epan appitumor agent

contdhiRRSRAVA Qﬁ@tlm@hﬂﬂoﬁlrlﬁl&ﬁ&%ﬁvatl‘%Jefctzor&h ﬁlﬂ% 1%5&&?%&1
accept a

i rmaceut i c ‘
phangiapyc)s Eispaple P1GF bt ek B FIBO BBBUEANAT Baresiman ot cancer
patiesx plh additél, thyPlemmachigicd oomm@sition erdisaantiiumgr dgent frlag contain
pharrh%&ﬁfaglly%@ceh blyg‘a%qjer@& dﬂﬁbn@nhlaxte l{ﬁ@ém‘ﬁgyﬁ%a&ﬁtﬂah}eackéﬂ&%le carriers or

e co can used in the
d"ueb‘h'HFﬁﬁé‘é‘f}‘PiPt?a‘F feye- ef%‘?: OFFS 4K éerglasr’tld ey (BP'YO‘T%V% gy hydrogenated oil,
etc.];avaanelee distfied waker, tekpecipilyalisitielwttdr dalidjsctionc ee Piphjdidogi@l brine, alcohol
i nclude inorganic acid salts such as salts with al kal
metals, e.g., sodium potassgum and the |ike,
hydrochl ori de, sulfate, nitrate, phosphate, carbonate,
hydr ogen carbonate, and hyperchl orate; organic acid
salts such as acetate, propionate, |actate, naleate,
fumarate, tartrate, nmmlate, citrate, and ascorbate;
sul fonat es such as net hanesul fonate, isethionate,
benzenesulfonate and toluenesulfonate acidic am no

I | I o T T N | I . I T
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Preparation of the pharmaceutically acceptable salts

of the conpound according to the invention can be
w@2008i0&d1®uUt by appropriately conbi ni ng net hodBCT/007/075224

are conventionally used in the field of organic

synthetic chem stry. Specifically, a nmethod of

neutrally titrating a solution of the conpound

according to invention in a free for Si an., .o,
(e A B Rl AR o el SRR ot 1 g addves
[e.g. Bl¥ing &entbdisintegrant,diveler, lubri@ntpiveingxzeritsabibigercamudsifiet, ldspersant,
prese%ﬂpeo Wteﬂtﬁ ﬁ%fogdnp ﬂaJoﬁné g@nt'o?%@ﬂ&tlcgﬁbs{aﬂ&l fﬂ@ﬁerﬁ@ta@ﬂt dlluent

and . hese esters can
buffqyp@wmre 59/1"%% 9@9111?%%@1% fPfrageme& F‘B‘G&";ﬁffe@‘r Bl gor adjisting oamoti
pressafeCdatitighgent, Or arflibddhély shd tetikads. - 37 WO 2008/ 081910
PCT/ JP2Q07/ 075 [ ..
when agﬂnm n I S]Eougd?accor dﬁ% to tﬂe m\geﬂn ryg% ‘r(s:l%orat;& T ag Q HEEMQ @&Ltammg ester.
Herei e term Tropirues geteralf tefr A rierygtemm hich freerpin ré@g mpleFylgi§ ghemically

moditied, Whick A& 1fREovwESb QE}s%glcEl%tl\&t& BHIEr, beDE aJlmlﬂfsﬁﬂa iilivoDBsforms

backz(hulgf o§1tg1élPltd?Lfg21éo CHC 3@8 nglb% dru g ﬁ‘(j:ac Ag[ anrla’(ll)éig Iogtﬁg C(!S gﬁrld%t:cordmg to
the irpvehitiohy agnompeaid gt@p@q@mﬂa (I);m ovhich ghe |hy<k'gxy|l,gyu;b1é acylated with a phosphate

groulg'grrﬂié 1K 8sh be%xéﬂﬁfhﬁed Sk bﬁi)dﬂé Gxﬂﬁrst@lt daf B@prﬁ&f&ecbiﬁ aftorIBRE @6lh the

hout dific t abl et
methe%\f%‘lill‘oé‘ly q%?‘?%‘ﬂﬂ “éed by 5’05%\}63% °§8‘8‘8 rsggi“ e 8'? st andar d
met hodsEurthertnoeafior fymomissiablp fa pepeeting lasherﬁgelalp pifespefithe gompound
accox%qg led ﬂhé’ ﬁ‘lsentlg%( m&&%lé) ﬁurﬁa‘ﬂ@olﬂ%&rk é’rﬁslhe' 11 kridgl Ee ﬁ%@ﬁ@ Examples

such | act OSG ucose es such hvroid
of g PghEp 3 smarh BEl 0 S| e bl g il R S, thyrl
canc&} @all Icéll @fdef] non-smdligaih tances dirdast caneehgasic sowéerugall bladder/bile duct cancer,
hepaﬁ@{aﬁ&k ﬁ:taﬁc anégpg&gr?‘éaﬂggr %cmag@é} Cwarfhi Qa@mmﬁ&gﬁhehoma, uterine

crum ate synthetic polyners such
cancmwamfmﬁy rrffnall Relyésiucterpl Fanset 9%1%}1‘%‘% CRfIcETe Bostate gangey, penile cancer,
testxd&&k €hn&ea enbryohkl Bana&, Wahe Itmrskﬁaﬁmtemﬂi@amhma,l mauroblastoma,

osteosiirc nhabﬁ%wm%al C(%I;}l%t %ft%gsgy a?r]%fn%aﬁdﬁ{hg keaI cohol and benzyl

{rc ce ose erlvatlves such as
met hy| clé¢xt thed gl@mq}c&tpt@@}iympﬁ?lp gadi|or gptes dhereof” described above will be
emﬂﬁ&gylcellulose and hydroxypropylnethylcellulose I n
3\29 Ie: ! o@g(fnatgei (%,?Ql%?%d égc%pde &e? é% |mven 19)11 %%geldtals gneg’ntlﬁl%%p ﬁ?r‘ﬁ or the like,
the campbundhean|bp ksed in thqa'f}bmab@xphb@ammallbm@tabwa §%f § piigaexamples of
the pﬁirﬁ%ﬁt%ﬂ}oﬁ&pﬁgﬁ@alﬁ%elﬁ&bﬁ&éamc @1@@ §a\l’tls Quch 8¢ AMAViEh allal Ghetals, e.g.,

o5 GPErE 9de e HBTETRY hop e PR DRE e g, rogen carbonate
and hypgblﬂm‘ate,mrgamk; iacjdibaiks puck peacettte, pripiooan liséaten melgate, duinarate, tarfeate,

malateo&mtco fancfsdgm&s LWuPBnatc ¥hdhs mbtRineGieatee 1set&5§a§@5@1§én@ﬁlforﬁfe and
i'ke, . using appropriate additives whic

tolueg@H'éqnaﬁei i megi SFR QU dS FPEpe F Ao e i A prfemed satof
the compcdhd acabrdiag) @l tbe inyntioit is ol Bydrockidridei shig ard g)c likessoybean oi | ,
peanut . Jlaratlér?( §fqﬁﬁepe Ql'nlafeuﬁ&ﬂy L&@ptzlb'leksghs (ﬁ" Che! cBmpound aclcordm to the

particu propriate solvent or d
inveRjig fag) beicpriedput @a@@meﬂatﬂw@mr@}gamﬂgpds WA FOBYeBYAlY Ypcin the field
of orgmas@ﬁmaie uﬁeaﬁsmyn Bpeifically, a inethddaf @eufraldy titjisgd dotution afithe compound
aneo n | on | el t f
accordﬁxg(%ot[ € mﬁc’an 181(1:1 n étlofﬁ < ogrglual %nnal OEI%I SO g%ha(%r ﬁlé ci/ué?oglgl Cc))?{ha gke may
m(eritmned+ ntramuscul ar injection), physiological brine,

aqueoUSEGhdeOsEahsS@lebibfi R tompéun@abrdink |ththé?| 1nfv@1|hon mclude methyl ester,

ethylcelrs]t%rL ?x\éetgeclqca ]l'lgéag{::s%fmocg? Eer pé?pgx"ed g%as?etn?r ee car oxyl group according to

standatdgodthiods.yt e sol ution (e.g., fluid for |nfu5|on or, for
25 intravenous injection), aﬁd the like, and m xed
sol utions thereof. These injectable preparations may
be in a formof powder or conpound with suitable
additives which is to be dissolved at the tinme of use,
in addition to the formthat prelimnarily dissolved.
Such injectable liquid can usually contain 0.1 to 10%
by wei ght of the active ingredient.
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The liquid for oral adm nistration, such as

suspension, syrup or the like, can contain 0.5 30 to
waomslogiomei ght of the active ingredient. For tPEr/JP2007/075224

treatnment according to the invention, the preferred

course of nedication may be varied in accordance with

the adm nistration formof the conpound represented by

Formula (1), the kind of conpound represented .

For mul aFoF e agrpiniszatiqn fagm upedavhenadmipisiering thesampaind ?‘%’i&rdf‘ﬁ& the
inveltdA pdnnGtitiR@agae ort thdllikeyvaftousifaring c4nl b s¢lectdde Ferseappld, hel preparations
suchas?giizt %gme %ogrjderagljn t eS Mlm\lgaﬁg Sslfgﬁﬂi&i‘l @.ﬁd n@apen%ﬁl grrﬁwe{tlons such as
SOlu@aﬁE@UWBﬂ@emdéhetlt‘}e B’éy bemeptigedand t he conditions of

t he patf@éibolid pldperafidhs tanBeipiepaled, K’vﬁﬁdlﬂ'ﬁaﬁdlﬁuﬂderm ghe form of tablet,

capsuﬂ&\gfaﬁltélg :S)?n&qn gt zfcgo%il% {o span&a%{] rﬁgﬁo %{:ﬁgﬁp%a}eﬁ] 9%?1% appropriate
additivesrriixaingles of e aﬂm\rea pwylumg%esuamwlwoswﬁ@e@% stagchesch as those
fromQBﬁS\?ﬁ'At and PR 'fi Gahd ﬁ@h as s%&c%dQQ%&@&,lﬁs]@ch as sodium metasilicate,

PCT/ JP2007/ 075 ferred unt, of
mase B BRI PGS BB PRORE Y DI BTSN T st er e
polyvinylpyratidone andpalyalkgergphicolpfaitynacid salts such asgeleiymsiearate and magnesium
steargg%cgﬁﬁ’sesqcﬂ 44 st@&ﬁ%c@ﬁtﬁ Qfd By altdhel; kidGntRdtic tORIGOIROHNES such as

ey Gl o B Sl B o e Fi i naaiion
to thést,gaiieelly used adilithvenslich asoveser cgelatitn ¢alq stgebit oils-od gemampiceand the like,
ose for an adult is, in the case of oral 5
mayglg%beﬁ?ésntlér(nggl on, 10 to 500 and int he case
par ent eFhgse sqlithreRagatipng s ss gg#ebf@ﬁ% S ﬁtanaRPé"H’Efd’éay usually contain
0.1 tb NoeCHyl vidipht, pRefckablylN0 10095 bpeeighd af thelattivadigredientn, t he

dose fr n d f. o
admi ni Sl?ﬁw? Pr%%ar %s A %r%ER:@ r&gt'hgﬂ)rrﬁ Br &u mnsrrﬁ?lsts,rnia%f mJecta e ‘
preparatipnjs the diked H@P&‘H’P@ﬁ%e adé?“"?fl Whichags gePﬂfﬂlyzlSqd(forglqmd preparatlons such -
as wﬁ&r ztlc%:d%ﬁ plaﬁﬂﬁlrlgi&’ltﬂiIS eg. Qiﬁ)ybdaﬁ? oif; @%ﬁ&bﬂldseﬁzﬁi&roasaﬁﬂ tedikby |
he For and ot.her antltu
sed i npléﬁ'ﬁ%‘i(lﬂai qes o RIS T u T%%p'Fsgf“ th& Jcst B parenterally
admwﬁ“m@p@mpwlmrmcymd E!‘Gfé‘ren‘i“ﬁ GUPCFIW, 91’(:5@ FREBIN{ErtigH. mclude

distifidd Qvaﬁpm' lnfectlldnt Sfuedubl St oﬂﬁﬁ&%ﬁ:@i&o&ﬂ’orfd@ Q‘Sﬁntm&hdﬁ&r 1nject10n)

orain naf. t
phySEiBL B AR BT e MBS b BE TP B Lp - aueous
solutwintoficitrie hed,eodien tivatd. sndEsha ticd).cedectrddyre salution (an/.dhid fghmfugxon or for
intralbus! 1ﬂ£c%%e'gld R}Q 11'12@ ahd mxg@g)llﬁxnsttﬁ@eoaanpl €s by any

nmeans. Exanp hin |ayer chr ra
per f or n"étti’sedglf’ﬂﬂ’lesﬁrfﬂ‘l@amﬁérfay g%\‘—“?gﬂm’(%@ 7 c&?gouwﬁ Mith guitable
additives MiicK ity e dSkdlyediagthe Gheofivsa in addition tp tifedornt that prliminerily dissolved.

Suchq}ﬁg%ﬁaﬁeg%u?%grﬁghﬁfg cf)rggm b h % ﬂﬁ/l& @}p\L dﬁg of t%g&qhgrg-d?&i 300

ure Chem cal tries, )l
(Fuj i STheigpid f@q@hiidérapstrat?rd 51)ch aﬁuéﬁegﬁ@ grrupdnlr tqg 1!_(& ﬁ'ﬁ)econtam 0.5
to 1084by(\Riigit SR acti@ingrBlint.f - Pack ( MORI TEX) was used as the

|S: :qluf:g %glth%tpegtm%ﬁt além?dlﬁ%/tg tl‘%}l‘tuegtg)ﬂrtﬁé é;?ign%ecéﬁiesﬁqtse[?gﬂ%ﬁ may be
vanqqsre@ccfrdﬁnccawnévhmﬁmmlawaortfomm/efttm qomawné geepgnied Jy Fermula (), the kind
of cARAPYRRYSrea@ddttly Formaild1)do Be Jéed, rthed ol £ edmipeisiag ihelcompound

I
agenCQ;JAérEFd?@d ih cthl@thnasg)anms cebletd, be reatgdpnd thig gonditionsf the patient.

The %WSDSL(IM ﬁ&%?ﬁﬁieﬁ’ﬁﬁed@ﬁﬁrﬂnedk@ﬁdlﬁoﬁ %amaﬁt‘éﬁﬁﬁ@my tho@favfh@ Grdinary
ecira,. dinmeth f oxi de was

il o S O P Hes R BT Resng o present
specifieatioer at ed di net hyl sul f oxi de sol uti on, 25
tetramethyl silane was used afg_the internal st andard in
the case of nmeasuring in a deuterated chloroform
solution, and nethanol was used as the internal
standard in the case of neasuring in a deuterated
nmet hanol solution. In addition, a spectrometer such as
Mercury 400 (400 WMHz; Varian, Inc.), Inova 400
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(400 MHz; Varian, Inc.), or JNM AL400 (400 MHz; JEQ.,

Co. Ltd.) was used for the neasurenent. Al S val ues
wowes/0gepr essed in ppm 30 The neani ngs of thePCT/JP2007/075224

abbrevi ations used in Exanpl es are given below. s:

Singl et d: Doubl et dd: Double doublet t: Triplet 35

dt: Double triplet q: Quartet dq: Double quartet

qui nt : intet -39 WO 2008/081910 PCT/ P2007j 075224

m Ml t Fiisipeafertsl ampynpof shefompoysd geegrdung i,y %t“"%“"‘"t‘é’g’ﬁ prpjgystered in
practic@ 0&i e approfwiatdly. indrigsddor Divisaled br acéoedahe withabk kind of the compound to be

used%genl? BJ](YtJtﬁe lo{t;@{shgg mllxgp%e%reﬂ ) U)I i %ﬁ%n%e%%é’ip%ﬁ@ s%qg:treated,

enti1 on
and qapdiiams B@Flm@,“efﬁt Fercraspd, the daipndsedorsm adwhipduhe s2seef oral
admifX@d¥ish,a9 tol500 th;%&d\m thk cdd€of pSﬂaﬁlMﬁl ddminiadati@s préfetably Entralehous

mjecgj{%rg? #ﬁ_f@%}? %g %}%o Pn a%?mon % %%\%eaurépél rHa%q)’aryb%%F%%EF on the mode of
admibistratien) and; Smmptelaﬁ, dutttheadministratiph carls) OPH%‘%%FNT divided B@r? to5
pom%k?rrs IS in an R—form and the other one is in an
orm Hovvever s 13 to. 1 re wn .

fol | ows. elcﬂ“rslea"glﬂ’fg cgmp rEDé‘B Brﬁsr?ﬂtggbyltge ﬁ%?‘fé%gﬁv‘m“ %cﬁﬁe‘ antimer agents to
be usoy inaambisativmistnot partalatholimisdovt ¢ap beappedprilely dRarmired dh aCpprdance with
the pASIR RPREELS necdsfl Bahde hiV ofdiAnARNINTBELIKC carbon atons

are the sane isoners of either 'an R-formor an S-form

Meanwhi | e, conpounds marked with *** jndicate that
Exaipghsi r asynmetric carbon atons are the sanme isomers of

ei t her ﬁ&elﬁaffepﬁ en@ﬁveﬁhgrp\;/ﬂmbe BLEriteld %Vmﬁ'é @et&h\ﬁth reference to

different Isonrers from t conpounds narked with
Exanpis, Wysh OEIoB Eegnterdpd zvrbz PP g akamplap piany mans N Examples,
thin fzr bhréihidography was performed using Silica gel 6oF2ss (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, Ltd.), NH (Fuji Silysia Chemical, Ltd.), 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% trifluoroacetic acid
aqueous solution and 0.1% trifluoroacetic acid acetonitrile solution were used for a mobile phase. For the
MS spectra, IMS-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 internal standard in the case of measuring in a deuterated 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 ppm.

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

-39-
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NHS R4 R3I OHR4A Example RR RS R3 OH 1 CH3 CN N, CH3
lY 1 OHCH3 2 CH2ZCH3 CNCH3 CH3 HCH3 y\ OH 3
WERHRSMBIOGN | - CH ~/\ Y\ 3 H CH3 OH 4 CHF2PQMIP2007/075224
\ CH3 CH3 HOCH3 H5CH3 CN/ N OH 6 CH3 CN OH

NCH 3 7 CH2CH3 CN/CH3 N OH 8 CH2CH3 CN NCH / 3
OH -41 WO 2008/ 081910 PCT/ JP2007/ 075224 Table 5

m: Multiplet

br: Broad

brs: Broad singlet

J: Coupling constant

Hz: Hertz

DMSO-ds: Deuterated dimethylsulfoxide

CDCls: Deuterated chloroform

CD;0D: Deuterated methanol

RT: Retention time
Hereinbelow, structural formulae of compounds of Examples 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 R3, R4, 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, Examples 13 to 16 are shown as follows. - In Table 5, compounds
marked with ** near by an asymmetric carbon atom to which R, R4, 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 **.

-40 -



RR N NRR RS NCH3 N\ / RB OH Example RR R2 RS

R3 OH 9 CH2CH3 HCN CH3 N'L~-CH3 OH 10 CHZCH3 H CN
W@RBS/O0QPCH3 Y. OH 11 CHZCH3 Br CN CH3 N J° CH3CIVIP20M/075224

12 HCON N-CH3 ---< OH 13 CHZCH3 HCN ss NCH3 OH 14

CH2CH3 HCN s: ON 11~ CH3 OH 15 CH2CH3 H CN “s\ ~* /N

YI v CH3 OH 16 CH2CH3 H CN " N CH3

Table 4
R,
N\@
N\ NS
R5 | \N CH3
A
N H S R4
< Rs
OH
Ry
R3
Example |R4 Rs
OH
1 CH; CN N/CHs
|
OH CHs
2 CH,CH, |[CN CH,
. CH3
sk
OH
CH
3 CH20H3 CN KsCHS
R
Y\” CH,
OH
CH
4 CHF, |CN /|<30H3
R
YN en,
OH
5 CH, CN >z
|
N
OH
6 CHg CN Y\G
- OH N
“CHj
7 CH,CH; |CN YO/CH3
*
OH
8 CH,CHg |CN \(OKCH}
OH
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OH -42 WO 2008/ 081910 PCT/JP2007/075224 Table 6 R
N ¢c NI" RECLNCH3 NHNg!l Ra/ R3 OHFR4
weEx@sps®w1R, RS R3 OH 17 CH3 CN N OH CH3 18 EHBJINM75224
OHCH3 19 CH2ZCH3 CN N OH CH3 20 CH2CH3 CN N OH CH3
21 CHF2 CN CH3 J(CH3 CH3 OH 22 C1 CNCH3 /CH3 H

CH3 OH 23 CNH3C ~ N CH

Table 5
Ry
N
NN TR
RS I \N CH3 .
A
N H S R,
Rs3
OH
R,
Rs
Example |R, R, Rsg
OH
9 CH,CHj, H CN CH3
YQ"*”“
OH
10 CH,CHj,4 H CN CHjy
\T/L::T/l\cm
OH
11 CH,CH;3 Br CN CH;
YO"L”"
) OH
12 H CN ﬁ _CH,4
OH
13 CH,CHj3 H CN _/ﬁ
** H N\
Y\/ CH3
OH
14 CH,CHj4 H CN
** N
cH,
OH
15 CH,CHj; H CN _/\|
L : N
Y\/ \CH3
OH
16 CH,CH,3 H CN
*x N
\CH3
OH
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OH3 24 CNH3Cr'/ YN OHCH3 -43 WO 2008/081910

PCT/ JP2007/ 075224 Table 7 R N\ ¢ NI/ R N CH3
wOR00skBINE R3 OH R4 Exanple RL RS R3 COH 25p@IR4BE/075224

RN ~I \ OHCH3 26 CNH3C S N OHCH3 27 O F CH3

/[CH3 /Y\ HCH3 OH 28 A FSHIC N OH29 CH3 CH3

Table 6

. R4
R.
Example |R; Rs \F :
OH
17 CHj, CN />
* g N
Y\\
OH CH3
18 CHj; CN />
® H N
\’/\\
OH CH3
19 CH,CH, CN
v N
\
OH CH;
20 CH,CH, CN
: . N
\
OH CHj
21 CHF, CN CHs
CHj
S
OH
22 Cl CN CHs
CHs
S
OH
23 CN
___<] * > N
\
OH CH3
24 CN
HoC _:::/>
_<] ¢ P~
\
OH CHj
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CH3 s Nj<~CH3 OH30 FCH3 CH3 YHCH3 OH 31 CF3 F
CH3 /CH3 HCH3 /W OH32d FZR>() N CH3 OH-44
wOD0R0BIO©81910 PCT/ JP2007/ 075224 Table 8 R, PCII007/075224
RS NCHB NSR3 OHR4 Exanmple RR Rs R83 OH 33 A F

HBC N OHCH3 34 C F H3C CH3 NCH3 | OH CH3

Table 7

R4
R.
Example |R, Rs \F :
OH
25 CN
HsC
{ RI__
F \
OH CHj
26 CN
HsC
< S N
\
OH CH3
27 Ci F CHa
CHj
S
N em
OH

28 Ci F
g HaC

OH
29 CHj, CHy
CHs
S J< -
OH
30 F s
CHs
S
OH
31 CF3 F CHj;
CHs
S
OH
32 Cl F
R N
H \
OH CH3
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wO2008f08i980 OH EXAMPLE | -45 WO 2008/ 081910 PCT/JP2007/075224

350 FHCCH3 * NCH3 OHCH3 36 CI F~3 NCH3 s

OH 37 G F CH3 J3INICH3 OH 38 CHF2 F CH3 /CH3

PCT/ JP2007/ 075224 Synt hesi s of
2-[((1S)-1-{4-[2-(di net hyl am no) - 1- hydr oxyet hyl ]
}ethyl)am no] -4

(8 met hyl i m dazo[ 1, 2- a] pyri di n-3-yl) pyrim di ne- 5-

[1]) (1) 2 g ofe S-(-)-1- (4 br omophenyl ) et hyl am n
di ssolved in 2 of chloroform and 5 4.18 ni
triethyl am pe~\was)added. Thereto, 2.62 g of

di -tert-but arbonate was added under an ice
condltlo and the m xture was stirred for 30 m

roon1té ermt uge. The reaction solution was

dlluted in B0L 0 thyl acetate and washed w
wat er and saf'ur &t &d B in that order, and thg
resulting organic | ay dried over anhydrous
nagnesiun1su|fate The mnsolubles wer e flltered

'Y\

phenyl
car bo
npound

e was
of

- cold
nut es

t h

t he

-45-

fttT ot e wWas TOTCeTtT . and
the fesulting|residue 0

Exampiou[R+ of chl ftsof or m to
obtaln 2.6 g pf tert b
by antb ol ans ] -

33 M UTI IIbIIyI}C Iyljbal K .
refeffed to ap the co wound [Lqé] | i d.
(2) A mxturejof 600 ng of th odnd (1-1], 75 ng
of d|chl orobipg(triphenyl phosphi e)p% Iadlun1(ll) 743
L of|tributyl I-ethoxy |nyI)t|noHand03 mL of 1,4}
droxERe, WS rTTed ermi gh OC—_After srtjandi ng.

¥ io c§gl the | nsol ubl es were ?#?t ?gﬁ and the 1
filtf ate was fponcentraf ed unders dyceg pressurel The
resulting res|due was purified [by §i|ica gel coljum
chrofrat ogr aphy (el uentf hexane/G# hgHs acetate = 8/ 2) to

35 obt ala1 367 ng|rf tert-putyl[( - 1,4~
acet yl phenyl )t hyl ] carpanate [ 1- (%erelnafter
refefred to ap the conpound [1\é$¥ia$Ha col orl esls
solig. (3) 98¢ ng of benzyl trlbutﬁﬁ amoni um brjom de
was fli ssolvedlin a mxled sol verH ofcH3 nl of

36 chl of@form anfF 2 nL of| nethanol, and &hen 141 L pof
brom ne was aplded. Thefeto, a solutlgb] 20 prepafred by
di sspl ving 36B ng of the conpoun -2c% n a m xjed
solvent of 4 pL of chljrofor . 8

OH
37 Cl F CH,
\KC/N CH3
OH
38 CHF, F CH,
CHs
S /L<:
OH
EXAMPLE 1
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mL of methanol was added. The reaction m xture was
stirred for 30 mnutes at 40C. After standing to

w@owB/0sMat er was added to the reaction sol uti oPCT/A#R0ECH075224
was extracted with chloroform The organic |ayer was
washed with saturated brine, and dried over anhydrous
sodi um sul fate. The insol ubles were flltered t he

the 1 cs DRI ad DL UELET Rt e Pr At ofamine-+

(8- memyluﬁmaze[h tzeumhdgnagp]pym(xﬂinaénmbommiee[h]e(heelmmr eef@ted togas the
com%{) to obt ain 170 ng oftert- butyl{(lS) 1-[4-
ro

acety %ghen Ilet hyl } car banat e H% .
(her ei n@d 2 &et S 4-bragophsiydsthylgming &ﬁ%ﬂiﬁ ed i 26yny. of ghlogoform, and
4.18 &) Firke@§Tamiiway adiied drieieto, £.62 g &Qi-fer-tafyl ﬂxb@b@&ﬁp@yxdded under an ice-

cold kf)rﬁ{%Ja Wa? h dl 3 1(1)r|e \&gsds d‘l ed 81‘ 3% Jmﬁ'étgﬁ_mf“ tcanpera re):/ | gﬁl rer?gtlon solution
was difuted lMQOeluIr eﬂwulr @#tetp and \sa@hqsltwvamatm@ sgtdigted binedp thatprder, and the
resul-ﬂf@orginlglhye?wmw Ser &ﬂlydr!Slﬁ%agr\éelﬁﬁls@hie Athe InSéNiBles were filtered, the
oS e SRS 05 DRSSPSR Bt
amow@ pixhivadferm aad sblidified wish hﬁtxmntowhtsméﬁgﬁﬁfehilmm( Sr1déhy |

bronﬁ')ﬁﬁetnﬁge% Jaﬁﬁmﬁfeq A (ﬁerelhaﬁ’béﬁ refhRed 108 ARREmPIuhd [1SA dda@h@elsolid.
brine” an

dr.i ed rous sulfate. The
i nsol ubf2&é WiEPE °?¥q%l "fge‘??gé °°T‘P1°ém$ ﬁdllt h3me as
dichiowhis@ighemyi ghdsphindipalladieni (B @4 Jurlesf stibuey (1 athdxytvingDtie ged 3 inhgf 1,4-

dloxgrﬁsdvg léﬁ‘néﬁ%%er?%ﬁt' i} (s DAfrer %ﬁﬂ‘%ﬁ@&do}/ helid3bibIbAYEE filtered and the

romat o to obtain 26 mof . £ 1 by silica ee] col
filtraedyas CoyIG¢ a){e(l Frgf)er rledltcgfd I(rNSLNe 3’ghe resulting residue was purified by silica gel column

* chroflhtoghihy |(<Qlllejnc}iiéx)mﬂftehyyhdeﬁteh%@)MGng[of-teﬂ]-butyl[(lS)-l -(4-

acet)(l;th%xéﬁ e{ﬂzggaﬁ{af'latg % éﬂe?gnah?rseﬁmjeyﬁ agﬁgp&%gnd [:1- Q‘ﬁ]az a Botorfess solid.

he ‘coirpound
[1-4] wedo% b by Wwafbr%@%% 615501@6 ima pjedplvent of 3
mL ¢TQRIbrérbrih @hdNRY AF netRandRsndakkelad fubeftedmine waschdddde Tharetd, urselution

was, st.irre [ m nu N e
e L 0 RBSP  SATE TRE oo
mL of orjethenad wasgsidedn ddie thaction mixiyra washtiged febifemigwesat & ﬁ &fter standing to
cool SiPskr WAk ke 1@ﬂféQea@ﬁfnﬁ@lﬁﬁ&ﬁwm@lﬂdasteﬁ@actea QitH th16XBfoRS The organic layer

was %s?n C%]es%tuvf:ﬁt%gllbﬁae ?xgﬁfxsd g\%l} X 9 rc}lﬁ eso o?m saulj]fo teorl"Fg 1nso‘fjubles gere filtered,
the filizasdness conceitragd tindeatedetedprisyereandithg rqs'étingdvsetiue amhgtt!\f}e@'@/ silica gel
coluﬁﬁ’ %r&ﬂlt&é?éﬁ?teﬁlent]-ﬁ@adeﬁ%@l ABhes S, rt@ obtzflh b foah Lk ter@blfly 1} (0S)-1-[4-

(broxamc%{ylPth:rgll]Ft%%lma%a@etiE) 2&{%{] grr erreéJ to as thg rcoen?psf)lljngf [1- 3&) as a colorless
oily prdiluret hyl am no) - | - hydr oxyet hyl ] phenyl } et hyl ) car bamat e

[1-5] ( &iﬁ(ﬂng @f t‘l@go’mpf)lﬁ;d?f §F\Qastdgso?\%d H‘tﬁS P I3}3@l}m(ﬂmethy]formamlde
onmpound [ 1-5] was used in sub que

and $65 AL il OB MHE TR FNIRE) Y e ety P mre was
stirredl-olvérdightt @b eypéiatiyd, }nthe(nlmﬁlb] yehttioh eolution pys addl:d?h satucaadlagueous
solutgdntorf Ifoldﬁlm(dl%mgpmecsa}b%ﬁa% {Jo%'tl &sgxﬁ'aﬂ{%d Ok ptﬂ acetate5 6”l"7he organic

nter nat| ona cat| on W20

yexRrgeissTod with SHyelakAsine NAsifel NeTATIHBH APy SHR nfubles were
filterd® Qxerﬂ-l-tré@ef wak, cncdhtned ﬁlﬁdeﬁﬂ:duog@plﬁﬂsule fandvént @fsultipcredidie WwaBpified by

[Qmosuc S 4 r an
preofhae dU ISR E B R AP E R AT hien e B
dlmelhyfglycmmhem'lhthylr}@d?m'e hbélr(hqrgnaéter TReéermethto a5 thg cenenynd [1 4]) asa
co]oﬁggbﬂ})ﬁ;&mﬂ 89 g of 2-am no- 3-pi coI i ne was added, and
further rred

of vvat effs Lv’iégmﬁtﬂgt@ﬂ“’t"&’oi”ﬁié FowEd sBﬂvegérf u?mg O%I{n Stham? &g meof
sodivwh bérorthy dridefwas adddek heretoAng émmwﬁre ohs irred for P9 mindten@ttrépanienperature.

(mxing ratio: 9/1). The orggnic |ayer was washed

with water, and dried over anhydrous nagnesi um

sul fate. Thereafter, the insolubles were filtered, 15

and the filtrate was concentrated under reduced

pressure. The resulting residue was dissolved in a

small anount of chloroformand solidified with hexane

to obtaln 4 02 9 of

o ~ . L Y L ~
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(7) 20.1 ng of the conmpound [1-6] was dissolved in 1.5
nmL of chloroformand then 24.7 20 ng of
worr@slgmoper benzoi ¢ acid was added t heret o undeCT/are007/075224
ice-cold condition, and the m xture was stirred for
30 mnutes at 0OC. To the reaction solution was added a
saturated aqueous sol ution of sodium hydrogen
To t}\%?{a%?og%tﬂgﬁlog?v%? ?ﬂ%%?—%@h&?%%?ﬁ%ﬂ%% l%xlbo all\llla Q)Sffé(t reagatgl:?onate and the
solutibﬁ&hﬁdctmtédhwﬂlatmmﬁtselderb of ahivrofermchnt! hmhambt {mexingnatie: 9/1). The organic

layer %F‘X&fhea wun S 91 lcu ble% :Ina'iiﬁed ow.fanhm&k y&kuﬁrssulféﬁ@ r"ﬁle msolubles were

was concentrated und
filterpdy emiéhqﬁlfweywace@teteéb%ﬁr Frdvged PSS 19 abfaip &“fﬁua‘r‘« Ypd-{342-
(dim&RBRLRG)d }B/aro@ethyl]ﬁheﬂylﬁeﬂ@@&aillﬁ@lafd[a-S]((heréllM’tef; eafgared iicchs the compound

TSN M
mi xt ur 6k StileD-athosyvinylRomethyithi)ooryrimidigsearbanifils (synthesized
accorlfhg td tﬁ@ﬁ&th&fﬂl&@kédtllh m&rﬁﬂﬁ&lamﬂbﬁ&ﬂ&f Wmd)&lﬂlﬁﬂ p’a@é‘i@(} ed1) was

dlssoﬁssﬁ leiﬁlg)l?ed fné ﬂp@g érﬁ.pgl t I fag{h g(ﬁmL W?wat c? t?nery & 514 g JEN-
bromesuctiimifle wasadded th&etn dnder at lcwﬁoaqhtwryg@ ﬂmxtu@LwaS stirred for 1.5

hours% kfoRGERpetdtfe.) Td the eRABY R1kibE 4t89 igfok ﬂ%ﬂ@-@%ﬁdoﬁneaﬁds ddded€d the

e sol vent d off under I ess
o s e g Bk B L S W R o s
with £ &tof ahyseld sflventenf chlemfbrrh end rhthanel{mixingmatiosY Hu {Thoergaaslayer was
wash@dj\gﬁfiwat?r S@lHid oQ'Qr aﬂﬁﬁ%g ﬁlggrp.éﬁurﬂ'kﬁifa{lg TRerétibr, @E insolubles were filtered,

triet am ne and reV|ous j ned, oxidize

and thefilfrate wasicop{fntraéqd ueqlﬂr Eﬁdbqeg PIg3SULEr, i‘h&t Reulting Fealld}l%ﬁasﬁﬁ(gved in a small
amousit dffchiefbfdrafanBsolidifiédswiett hekamo M dbeaiped2ad afe(8-mEthytimhidazo[ 1,2-a]pyridin-3-
r ' L el t

L L e o T
light sgaselidn was extracted MAth chl orof orm The resultlng

. or ganl a7y ;wyxaﬁg Yk comphdd [ Métwas Sisdolvediinacs HIL bihjorcddreh and then 24.7
mg o% ?]1 1orforgesnzc\)A1/(é aCéd g1 h%‘cged%]gﬁetc? l?{ldéc’rfag Ilct‘é-:lgltﬁ gér{/c\igltgﬁ, anc]- ng mixture was
stirred 6 3@ minutes efd°C: nHreﬁhe reactige xlution esasided a safyeated pgugAus solution of sodium

hydr ﬁ bzfrl')o%ﬁ*e R¥s aﬂﬂe@lpﬁﬁ%e‘ sUl@h&d’Wz@ 'ektﬂ&f@él wRIDEHFSL Y B I?ééultlng organic
ano

SO or of Lo
oyt Ao P 8 D GRS BTR 190 Sl el
wereittbredland Tiedfilisqees cancentrated under teiesed pragowre rcbfair] theypxidized form of the
compg[uﬁﬂ? '35 qq a@ W-Alask; thé c%oa&ﬁak‘}‘)&a&k@ol?ﬂﬁ J ? ZQQ)%Q&%%% and 1.5

mL o( mﬂug_rpﬁ_qg%pggas atgie%gier(ﬁé) %Pw}x% wasgﬂrge:??%r 1 honir|_z& zt)/og})temperature

The réacfin solufiorl Was(camcefitdyed ubdef educed peSuiemnd mel)'esulﬁng)@mdueﬁva@ dissolved in
methgr{a thl_c?s %/a?])asseé th?élgﬁ a @ea?ﬁ&zno(x g}cheyg@ l]eélﬁkBong -EﬂJZRe ubir @Ee étﬂ& GL

Sc1enffq)lnc o eegw(/%the mq%grpg:ftlc ach B4 tl(essolv?'?_'yﬁ_&sél}l% off 121d (Pl;lged pressure.
The r3sfd)tmg 2esﬂ3e washsSd)ve@m 0.2hlL,of fetr@3 dioflyran)ard tdth8tdgyltadtslufion was added
a sol . é- 9 {J.L Sury ggni%e ?yﬂflmé}l&xs@%bt%néd(({x%dlz@i Tobm in 1 mL

of ch @@xm Pﬁ%wﬁt}lwrfw 3 hetis Ao tepgeratursy (TP e degs i polytion was
added @}aRi&tédHqleods olulipy &fisbaitth Hﬁi‘r('é_geﬁ adrivmate tand the sdhdlon whextracted with
chlor%fz)%\ *héa}%sﬁll%ig ?)rrgae}lflcq%rlyre{eﬁzést»\gagﬁa% wit aattlr%ng?r negaélg aie)x dlg%!)ové anhydrous
sodiyppfuiate.i Ummsphqylpst weré ﬁlmﬁdo@gﬁkma@ was gpBeRn ecbfnder reduced pressure, and
then anqi@h Blaskil & ﬂhﬂhﬁ)@yémmpﬂﬁade&ﬂipine%lm Chibrbforrbhetlnol = 20/1),

uepus sodi arb nat ution, and 20 niL
t°°b@f“1ﬁ5l\¥‘%?a}gléettﬁk9|°‘f‘m°ﬁ% fﬁirred over ni ght at
90C. AfTherspestraid@tao@het@mpomd [llavmecntmloadded to the
reaction solution, which wasg;extracted with ethyl
acetate. The resulting organic 15 | ayer was washed
with saturated brine and dried over anhydrous sodi um
sulfate. The insolubles were filtered, the filtrate
was concentrated under reduced pressure, and the
resulting residue was purified by silica gel colum
chronatography (eluent hexane/ethyl acetate =

A N == N\ a I - o N a
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butyl [ (1S)-1-(4-vinyl phenyl)ethyl]carbamate [2-1]
(hereinafter, referred to as the conpound [2-1]) as a
wokioseswod i d. 20 (2) 25.3 g of AD-m x-al pha (arei/imodr075224
fromAl drich Corporation) was added to a m xed
solvent of 110 nL of tert-butanol and 110 nL of water
to prepare a suspension. Thereto 4.34 g of the
conpound 2-1& was added under an ice-cold condi t
ana’ ¢ ne bRt Saf S e D FE T G, FtREksB s o
IHxI/®NREY @) WH@/5), 233 g7 o3 (ms GHp,mmsabj (mh, @ HYy&#D2 ad ¢ (In,t 161x848)p 5.85 — 5.76
[ f 1 it
(. 15051592, 593 |21 ST [608) €00 A0 (O RS G 1),
2.64 fse%lmlﬁxa/é) 886 31D, 1-83el-80(ms 21 1-6H(dolef- 8126 3Hhhydr ous
sodi um gakkfaa2 gv+1¥he i nsol ubl es were filtered, the
~filtrate was concentrated under reduced pressure, and
the resulting residue was purified by silica ge
EXAMPILE?N chronatography (el uent: chl orof ornm met hanol =

100/ 0 -syfestOdf - [g( é’lgi -3 bty Rfnino)-1-

B B (R A 7 TR A
awmnmﬁgnmﬁdaﬁﬁag¢§aaQOWMWNDte sol i d. 30 (3) 4.32 g of
the co 'Yg?}!ﬂ [ﬁﬁixtllrg of1.0 ﬁl?@tln\l Tﬁl]‘ @251% dﬁpotgjsmﬁly\flﬁ ﬂlﬁ)roborate,
uenesu

- to fon

a0 Sud H ] ST e S o
468 T A RGP RP oRETE T o 10GH: SLAB i s caborate
solutivhdnd L@mbas NN-dimeteyl formangide) wgdtirrad o@ighnett98iC. wifisr stahding to cool,
wate1t xba% %eg to tﬁ@ %aéuﬁﬁ £bhh*8§ vfﬂi@ﬁwg &tﬁé@éﬂ \S?i%’ﬁ Jﬂ%‘? Bcﬁgtewﬂx@reﬁﬁtnlg Iorganlc

resulting organic | ayer was_ dried
layercipe rvasmw? S T ST RS P4 ISHE o THpcpeglubles were
filteréd, the EiltRek, wds Béncéritthed adder reha&l EERNEE AL tht eshltingdesidue eekumefied by

silic Fco Lﬁ{n%hroma{?)gra%h?geluqu ggxg.hgét gce{a?es‘l ﬁ)Hﬁ? W) %b'taﬁd &g mg of tert-

butylf(éSOah@f\@ltWPHYé)eféIllfﬁréafﬂat%@f 13 Gletem@%emeﬁerrectte %‘B@ %ﬂnwowdé%ll) asa
whitdkofd. (2S) - 2- (4- {(18) 1-

(L B ool eI RYH i cop s st i
solvefiteTi €0 mhfof @tt-butamoéﬁreirlrl@dmtodi watsr tp neepoArpeRengor. JThglelo, 44 gof the

compo@hdyp! 1$§I§s ABRRAS %me-e&@c&ﬂ@tl&ogﬁtﬂgﬂa%ﬂa was stirred for 24 hours at the
PCT/ JP 007/075224

d,.[2-3
s GRS SRR AT Y e B PO ED SR GBI med for 3
minufes eqPA€.cad bign elitissial withiglopofermg Toé resudtitigiongahiy day endvad drigdrpver
anh; éoé%ogbngﬁlfawtﬁg mﬁ@@ble@%@q}lteéﬁl QhthﬁtsatéTQaSQ:f)ncentrated under reduced

“tetra tyl anmoni um h ogen sul fate was ad ?%reto
pressyygeand dhe restiiAg 1o e Y PW&@ by siliGaggl cglymp ﬁ'l"gﬂ?w%ff‘l’hy
chlorbripaikthnol € 100/t %Y 10)asobeeiidesd g sfeeretuyl((Ed - {HE S 2t ur e
Y;
iy B8 EPBRA B N EL D) (Rl SO P L AARERL 2D s a it
solidgr j ed over anhydrous sodium sul fate. The insol ubles
wer e fi@3) £32glof thdv@mpdunt [M]@vaﬁ\&SsoB/emm6mm‘Laif@¢ndimdﬁfd 3.66 g of p-

toluenes%lflc%nyfjc&PoBlges v‘cs’/.':lilsragded ‘rf)hegelt gfrrag ?clél iglld Q&ld{tl%ﬁl flllléﬁeacﬁ@'\smlxtu{e was stirred

overrsm@rcqﬁcowmr wqugscaﬂ@p,@pwlpn the @txatr@was em@fed with ethigljapesate, and the
resullif ?&n ﬁ'l eﬂwzﬁ dri€l over anhydrous sodium sulfate. The msolubles were filtered, the filtrate

oftert - I
was QBB 3o T Pl A SO P L "o P pER% sl ot
chrorogography deh[ezk quyneéwlyhacwmeFéoéél- P/d00),110 olytaip 642 g og(2§1~2 (4ng1S)-1-

(tert%fm&dqun)[l)%mﬁll) W?f}pl@hﬁ?—ﬁﬂhy& btﬂyﬁ%éﬁyl&fmeﬁ&sﬁﬁ(ﬁﬁkﬂ ZQnereinafter,

m ne was a ed thereto, and the

refergedl $035 the cgRouad [2?/3r])ead agelpriess YUYRIOUY 50C. The reacti on
sol ution was concentrated, and the resulting residue
was purified by silica gel g¢gl.um chronmatography
(eluent: hexane/ethyl acetate = 100/0 - 0/100), to
obtain 3.1 g of
tert-butyl ((1S)-1-{4-[(1S)-2-(tert-butylam no)-1-
hydr oxyet hyl ] phenyl } et hyl ) car bamat e [ 2- 5]
(hereinafter, referred to as the conpound [2-5]) as a
white 15 SO|Id (6) 4.89 g of

~ I N LY - = = gw R
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according to the nethod disclosed in International
Publ i cati on W2006/ 025567, page 90 to 91) was
waele@soswed in a m xed solvent of 50 ni of 1, 4-PCDIR2067/075224
and 5 nL of water, then 3.93 g of N bronobsucci ni m de
was added under an ice-cold condition, and the m xture
was stirred for 1 hour at room 20 tenperature. To the
reaction sol ution was 2. f .
3- et hyl 3)9-P% SHadneromppd V(%M?f tiscfsbin 44 e efichigrofer: ¢ ypltion
prepired Byatibsalvisg 2.0 g efsodinml hydrexidainiSGA aiL dPwhlet eatailded, and 203 mg of

tetrab arrgrgéi)ggélg' nd;gerﬁs%gﬁe Jv@ddedQMetd hﬁle ?éﬁl:twn'rrﬁﬁmsé%s stirred overnight at

rrre roomtenperature. he reaction
roonstemmqnaﬁ s waichdead theraie out e @aﬂnﬁwea@sac% IWtIt‘ PBH agtate. The

obtalﬁamrgmchaydr@g VAstRa MR Ridirfied Brite arfiakried dveranhpdiosxbdidn bubfdte. The
msolV\@FIfs were dil tlll%reg tnehﬁ}datéa Uvgs ctog & {ra%d un{klfr Ir]ét%ué%d 9%%31% zlnﬂx rr%ﬁumg residue

Foue So0d tim su i NSo
was pyeified By sllltce ed dolurarm ehrerasography fefnert: H¥schiaseferanbexaneithybasetate = 100/0

- 75/215346 Bbtsrﬁducge&tt&r BSAUIS-1- r@%mlﬁhh@upw}ﬂmﬂb@mm]

res due resul tant sol ution was
(hereé‘ta r rggrr?dotro ast ﬁgﬁﬂpgund%ﬁﬁ e 8@'&058[&1 "solid was taken b
filtrat@ph4 antiheleanmpdundrizid} wasdisendeed inpi0amls efrethanal, 2001 eftert-
buty BmhE wis Lifted thereto, and the mixture was stlrred for 3 days at 50°C. The reaction solution was

e AL Spem el Somadt i {maessoly (R
hexaheeting adetae 1004060 01160)] B-0bthin 3d o tgptetuty I(IS)-I d¥v[E B)-2-Gert-purylamino)-1-
hydr&ﬁgthgkpgd&%eﬁﬁm%ge EZZﬂ @eréﬁ@?terdr'efkﬁai ¥ @bk Ebn%@mﬁbd‘f)fas a white

and 1.95 g of m 30 chl or oper benzoi ¢ acid
solidygs added thereto under an i ce cold condition. The
M Xt ur e(eyasy sofi4r [(Be-dtimixy dhy!1]-Tinrettydiopt-pyidididesarbrétrile (synthesized
accorrd?q%%% he Hlet‘ﬁ?d d’gc d)grgl X\ﬂﬁ éﬂ%%ﬁPtﬁ)léﬁ%HWZ@&/@%@oﬁa%e 90 to 91) was

car bonat e and
dissodvsHl int4 f@'ﬁe%ab’efé Rf Y0mk etjl ip¥pne HIde ofpvater Pra 398l Nad
bronﬂEtEﬁ&hﬁde'v@y &Ide&\&ﬁlems&&ﬁld\/doﬁd‘lnonﬁﬁﬁ tHe aigtre DMas fiftred &ond hour at room

temperi;%%el Blth%qea%t\{o%rsolsp (fr%/ dr O ddsed§2 E@ efE}Lller?ﬁn% -2- ﬂ]ﬁe (synthe51zed according

["'es ier e ere
to themetbaitiscloseddn Iylr?d@rlonaemh’b@dmpWéggQﬁ(E556t7(Pa%t43P ﬁncbﬁl‘te solution was

stlrre‘a)S'thléﬁ‘At o&h f@n@graﬁﬂe TC HER QUG s[)lancﬁl]was hdeda %ﬂ&&jﬁﬁﬁi@solu’uon of

LR A LS o e SPIEHEER, b o

was drikd @ger ity dmtosodind evlfaga The msadiled wersrfdtered.@nd thﬁ'ﬁérate was concentrated

undef f%ﬁ&:t:d PBssse! ﬂieth?fath%s Qdideli [oecﬁ’e r%ﬁ[tm% rd3Q, aftf thé RQMant solutlon was
nmper at ur e. Ctl on S% zigf{? ﬁ Con entrate to

sied e ops s arosrceé sl s i b Bleigien 4] Pt e e ¢ prssure

obtaid 4216 @loy/ & (B- ¢t1nyhﬂﬁnan¢[1 ofa]pyedin-aty))edr (ofethy khio)pyaimdiae-$-odrbxnitals [2-6]

f ne and the -49
e o a1 e SRIZ D Ry IO A 007 obra

oxi di zed) ? 6?%"? ‘H’“Q’B‘"WLZ 6}WQ§I‘HSEﬂlY5f16‘r 10wt shigrgtprm, and 399 gofm-
chlofopebeRtoi; acRiths hdded thedctolin@er'ame-8dld candition. f e milxtiwe was sirred for 30

mmute% %{B Eergpglr %taafog sol;l-t ﬁnRJ}? aJdg(rf‘? gatu?d?eal%ﬁr!re&]ﬁ S ﬁtlm s@cglgrﬁ gyd?ogen
ous 0ge

rat ed aque
carb@aremﬁ éheeolutmﬂdvat Practe] Wi SHHOTQlErE. e PERIRCI QTSN Hovsr A aded with
saturﬁtedr M@l an@thef hﬂre@rooérqmrydiwdsodmtshmwlThe Msoliibdg wedd filied and the

ﬁltra{lfn f‘H‘é?{‘%\%}ﬁ‘g Hrgiar rerg.{c (%Qurc tcacr) Oadn; ansogr z\é\?nogrﬁ ?% %gol?np_\fz@-{de[ﬁ -6]. Ina
sepaiateslabk th: esmpeendd 245 wmsedvedtlh@ L. jof ghipreforyya gnd 10 mL of trifluoroacetic

acid WANRIBL thedt6 Ghdd G Ee-doRIbd R Ebn, ﬁh@l%&ﬂtif)ﬁsohﬁﬁﬁjwﬁsﬁﬁrred for 1 hour at room
resul ting resi dque was

emrER D GPUER G HBP SBn ORGP ae i Bithateruio e B Tgsidue wes
dissd@4 (D0, mlt of tatahyairefurdn, Andja whutibinprepared|bg mpdmgodfumicl of tfigthylamipe and the
pal e yellow solid. 803 ng ofy.the conpound [2] was
suspended in 20 nL of ethanol, and 1.66 nL of a IN
aqueous hydrochloric acid solution was added thereto,
to give a honbgeneous solution. The m xture was 10
concentrat ed under reduced pressure, and 20 nL of
et hanol was added to the resulting residue, and the
resultant sol utr on was re- concentrat ed under reduced
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15 "HNWR (DMSO-d6) S: 9.99 (d, J = 6.8Hz, 1Hx1/2),

9.10 (d, J = 6.3Hz, 1Hx1/2), 9.04 (d, J = 7.3Hz, 1 Hx
wWaLr@p/o8®1®9 (d, J = 7.8Hz, 1 Hx 1/2), 8.89 (brBCT/¥P20)7/075224
8.76 (s, | H, 8.71 (s, 1 Hx 1/2), 8.64 (s, 1 Hx 1/2),
8.42 - 840(m | H, 7.46 - 738(m 4H), 7.19 (t, J

:71|—|z Hx 1/2), 7.07 (t, = 7.1 Hz, 1Hx1/2),

J.=.7.
prevmusb' ﬁ;ﬁned T;al_zﬁdzf?rm in g@lyL(oﬁfhl(rrpﬁrm gascj:;%e]d !%)rego, andél Eﬁ &g{}}u’e was stirred
for 1 BowQ@t roorR tefperatye. Mhithe réac® spldtionJwvas added hizatur@edkaidps solutig@of
sodl%&{ffo% n égrb%me ?{%We]sjol?u}mn »las%%tré&ed w%th )a mfxel k@vent &Qhloroform and

(s
methm%@wyg ra§o:56). (B obipiped %;aqlfd@ser wwmmwater o gpiveshgd with
anhy&éﬁﬁ sbdiﬁthulﬁfe Zh¢ infolubkes were{filterled, the filtrate was concentrated under reduced

pressHl) the f SHltl %%Jil%{ﬂafg rﬁi%ji ?)5511&3 lcg]uzng chro (a¥tf>%r r‘ﬁhé gezllg t;
chloro Wwihemh Oﬁq Y999, e q?ramel Bg eff %@Huwmpque [2Bps a pale yellow solid.
803 rﬁ@&ﬁﬁd ddmbbuRa [2) Was REpeRdbd 020881 bihafiel gna wes mLI ) 1K dquedus’ -

hydr(%,ﬂ%gc ??Jéﬁp{u%%%\%asl(ag%ﬁd ?)ejetol{o gl\Le a]homogeneous solution. The mixture was

concénrated ndert raduicddrinessiyd, prd 20yml) efethiopgiamasaddgl to }he resulting residue, and the
resullaht @bt stAlds 8-conéeffr REd derrQIuad pkddiireC Q‘lwmce{d?solﬂ Was\88&d under

MY O AR M M T R

pale ©edlopeolalt i on) according to the nmethods of Exanpl e 2-(2)
to (5) -né%%ec&alﬁztagftﬁa‘ cowgﬁn@@ﬁlaﬁzr denedlelowof the

Mgt b e ?rﬁézﬁﬂ"a B A M 1. 000 @
J=78He, 1ExMRRENY (q 8= 1.8Hz AElc ORYIB 8% (0 11 87616t HOCS.BF (5, 1Hx1/2), 8.64 (s,
1Hx 1'?%‘)% & 4( 7?&{)@ 753%394 hﬁ 7886 3 437“ 1}Ezh ﬁ{ﬁ@iwr(ﬂ J [=3]1Hz

: .
1qu2)66 { GS%EH‘%% 6y = 793*@4“(‘6”2)J5 15 (g ngqzmz1 |3_t|}x1/2§ 4$7 (leH)ﬁ 07-297 .
(m, 3H), 280385 (thHH,/128,(d,8 —9773Hz F1A2),(1080 (4, H)=,6.81z781x(1£2), 1.33 (t, J = 7.6Hz,

x N [2), 7.49 (d,
s E g i pf PR G ad Srorbigll! 2, 1 2 (G
' 7.3Hz, masxEBRMHIY. 08 (t, J' = 7.3Hz, 1Hx1/ 2) 6.11
(brs, 1Hx1/2), 5.27 - 5.20 (m 1Hx1/2),.5.17 - 5.10
Hx1/2), 4.89 - 4.85 (m IH), 3.05 - 2.95 (m -50
EXA&%’“E@OS/ 081910 PCT/ JP2007/ 075224 3H+ Hxl /2), 2.91 -
2. 80 ( rfynthesid ¢f 23(((19):15F-[(1R)-24Brtbrtylagise)-14. 34 - 1.30 (m

hydr th ljlp-haf% e l)am-ﬁzg-ethﬂhna&az()ﬁﬂ a#p?rmlniblﬁ)))yrlrﬂiaﬁS-S -c&Béhitrile [3]
E§<tﬁ i \T%Et hesis o
rféf"f 9 Ry thoc 8‘r“}d

2-[((1

tyl am no) - 1-
hyd r oxy@ihyg ]J@brtehwl}(&)kﬂy{%[mﬂ)ﬂd}mpwrdﬂﬂ uor omret hyl )
hydré)gkt% ﬂgnyi]}etg 1 Xrﬁétéjq}nl'] éleyelulaﬁéfrﬂemrgi 1085 fhe c&xﬁ)()mr[?)-t] 1) wa€obtained

asa vyhl 501@1%%% 4{] ?4 gof tﬁe compo%gl(ri Fdl]tax?d 4g of mlxr[[?avallablL é l% le Pch

Corpérali@) habmding kathehaabddi pPE:ainple2i@i tn¢3- yl ) - 2- (et hyl t hi o) p
yrimdi Fl’ ?7 %(9’ hgﬁgéiln%l'dé £a'lt o?th% éonﬂoy‘ﬂ@f@és%ﬁtfaﬂlgd' asa pale yellow foamy

referre was obtal ned as
prodycit E{Pﬂf‘ lgrgdwﬁxe &ejppoynd [?T%i‘ﬁdSl ¥e oé thgfcompound [3-1] according to the method of
Exampleg{mo- 3- f or nyl pyri di ne.and 10 g of ,

4- [ ( Z) "?he 3P ecp )Me\l/ta nytl'l% co%lg &g%}e I?ésgr)tedﬁoelow

di
gglrrg: eHQNeI(’IB)(DM@Q)dsBS a%fd {n6 886&#@5&:’% 9{)41@11 \ﬁégz 1H),9.01 (d,J =
83H§,U1$IR¢/Q§1§@?] 1 £192@0 11}, 896 (s¢ Harnfsorery, 1|Hkama) g ;B(snmmz) 749(d,J=
| (0] osu I
63H%,H§é<i/12g?6ﬁd2é¥7e{gh¥+l%2%§ P ’%:%Iﬁzdllgl f/ﬁ Jf‘&f Cj %’ﬁfﬁ 79929 6.11 (ors,

1Hx1/2), 5.27 - 5.20 (m, 1Hx1/2), 5.17 5. 10(m 1Hx1/2), 489 485 (m lH) 3.05-2.95 (m,
-50-

(here
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15 mxture was stirred at the sane tenperature. After
about 30 m nutes, the reaction m xture which has

WO e00seglioint o a cl ear brown sol ution was furt hePCEIR2007%G15224
for 30 minutes, and then 300 niL of a saturated
aqueous sol ution of sodi um hydrogen carbonate was
added thereto. The organic | ayer and the aqueous

e a7 PR A0 oL 0L b B S B s 125
9HxBt hanol (m xing ratio: 9/1). The resultant was

conbi ne previ ous organi c |layer, which was 20
washed I\gvlasgmﬁ%]\gﬁﬂﬁ and dried over anhydrous nagnesi um

sul fate. The insolubles were filtered, the filtrate
ExaAwmes.Eaoncent rat ed under reduced pressure and the

resul ti I esi S (o] i sitlica gel colum
chr omat %gfh fg%tgf &ﬁHR{)]PcS fbo lr%ne'ioh? acetate =
hydr@@@hfllpher@l}ﬁtﬁﬂ)armmﬂré [&@nm@mmamma@w P1awr1@ﬂ18-yl]pmfndme -5-
carbdHitSR ¢4 glf‘eﬁjeldaﬁerareﬁﬂ;@d fo a84HR BéHpoRid [@D' oroform and hexane
a

\é\/ags g (2}7 gegf%t(g formmeldsohI anl]{))! n-3 -yl?? (met%IYylthl%?pynmEl

carbabitfile {4-t (Rdreiuafionrestiimpd Yo avihd agrofoundl4slpyas obtaineds:s plipht Z'rocwréolld
from! wlgtolﬁt QY @'fgﬁr@lp?ﬁdlﬁe #d 16@5{9‘9 Zf-f—bth&y{nﬁyl?b methylthlo) -5-
hereinafter, referr e compound as a
pyrimpidigerarbppigiigreccsfipg o ﬂl%‘)eﬂ{f’g ﬁ%‘aﬁlple lﬁg) title corrpound [ 4]
was obt@) heof thescompinid {41 Jfvera syspqedaido 200 thi ofehR@oferm, therf 7.8 mL of
bis(2trne?ho§tgfq§' h'r?‘%s[uﬂ'ux%;lﬂl.ﬁ)ﬁge %JS aH&kd ‘aIerekJ\%d&‘(%m@léHﬂ chﬁﬁthnJ and the

mixturp way g 24 e sares te‘t‘PFéat‘Eﬁn%%eu ﬁ'?f“% migytes, B‘F i GYE Migh has
turned lhtd\NMRe dr BIVOs@lfijon Sias fiithé? Gtirfed for30 minfute3Hngd thbiXAY @) of &BatDBted

.aqlle&l,ﬁxﬂ-l}lt ozg)ﬁg%m h(yéll_b(e}/ c%)bx}nag Agaé acic%lg ?{1}% ‘]"ge %r an?a'_gyer and the aqueous

layequelsmyatedsarrﬂ?he(asueoa%km vys exgacted With a 134 3919pt of chlogporpgnd
methandl‘%m'l-nﬁg’zaatlo 2By 18 GTl{edesul;ang\IZs cdmbifed wlithHife pkévdgus organiBlaf e, which was

wash7d Yﬁ%h Yl?tér aﬂd drleg N |g&hydrﬂg'sxrié ?sxum75u55 €. ﬁ"f nésgllﬂ?les wgie ﬁptered the filtrate
was hkentrbtdd \@jler reduded piessurejand tie rgsuiting repidue/ vpas purified By siliea gglycolumn

: chror('nm) ap%y%elueﬂt éﬂorofoﬂrdéﬁyl a&Batel= Tdbso %Oﬁ@) Th&sodknt(Was didtilled off, then

dlssoiv/e nasnﬁ%grgou gﬁéﬁl}g}?\?ﬁ:orle 9&1%(%%?_ é’?efeg)ltog\ﬁ qlgl'ﬁec? thereby

obtalﬁIﬂQ&OB)g O 3- (ﬂm‘ff()ﬁrd@@@)ﬂ)ﬁh@%E%]p)@}lnt-hzeli;-ﬂ-gmghylthlo)pynmldme -5-
carb%ntillcaqtil' hérelﬁaq’tel, F@fé#e@&)ya@ mércbrgﬁdﬁnd’z[ﬂ}d]))agﬁﬁ QMlb}oWﬂ%&w }ethy

met hyl | %%Tfihe?‘ﬂﬁfﬂﬁ}?‘ﬁ“ﬂﬁ [41 vas\ppiained as 2 vt foamy prodych frp 20 me
of thé tdmofirfd][4-Cemtd @1 makbf e conrpeﬁrEIr[B-eﬁactcudlagtottllmenﬁhndwbﬁxmhple 1-(7).

[15] )m_( é?he§9egtr:ggat bet %lur nfp g&j'&@ Jréseriléd RS d' SSO' ved in

Ther eaf WMRZD Orﬁ_) B0 @u{ ik ?H‘l’ I]ﬁ'lﬁlrﬁ)( aO%G?M h%i’% 4Hx1/2),9.05
(d, Jsolmtzl 1@1&)/2)/\/&,96 adjded 3HhaHel /), 848 (serH-1V, 8.77 (hatik1/2), 8.74 (s, 1Hx1/2),

8. 632 1'/'Pg7| % éﬁr jhe; ﬁ%"ﬁ{%?gﬁsiﬁ i 3}&9?1]15/22 7511, 1 = 54.6Hz, 1Hx112),

de "'wWas a 0 the'res

7.45 8 sl o+ 2 Vind BpeHshndd 6111 780 ehPh G- 504 (m.
2H), Wi L g4h@ating sbagk e 2H9.amut eapenaHYNDO (§OHRLL2)06.94 (s, 9Hx1/2).
‘wat er was gggﬁg 5o the reaction mxture, and the
m xt ur ™A ¢ted with 200 nL of ethyl acetate.
The obtai ned organic | ayer was washed with saturated
EXAR&&E% and dried over anhydrous magnesi um sul fate. 10
Then, the insolubles were filtered and the filtrate
was concentrated under reduced pressure. The resulting
residue was purified by silica gel columm
chromat ogr aphy (el uent: hexaje/ethyl acetate = 100/0 -
30/70) to obtain 212 ng
oftert-butyl ((1S)-1-{4-[ hydroxy(pyridin-2-yl)nmethyl]ph
enyl }ethyl )carbamate [5-1] (hereinafter, referred to
as the conmpound [5-1]) as a light brown oily product.
(2) 24 ng of the title conpound [5] was obtained as a
gray solid from58 ng of the
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15 conpound [5-1 ] and 41 ng of the conpound [ 1-6]

according to the nethod of Exanple 1-(7). The spectral

wa@l2108/08101¢ he conmpound [5] are presented bel ow. PCHIRNR/075224

(DMBO-d6) S: 9.95 (d, J = 6.8Hz, 1 Hx 1/2), 8.94 (d, J

= 7.1 Hz, 1 Hx 1/2), 8.88 (d, J = 7.8Hz, IHxl/2),

8.75 - 8.70 (m 1H+IHxl/2), 8.67 (s, IHxI/2), 8.56 _

? 'm5 ° | ( ):nlthl;s)is!‘_-’(/g%Z[((lié%lﬁ[‘rgl([Ilﬁ'tg'?x?;'ayflg1|x’7r-]22ylé)rr1_';|2h§/1]é)§ZyZ}[ﬂhy é?{b%;O]-4-(8-
methylimillazo[ 172-d}fyridim-3-yl)piyimidihe Bicacbonitride [5] BEreiBafBkagferteditixas the compound
[5])1/2), 6.68 - 6.61 (m 1 Hx 1/2), 6.03 - 6.00 (m | H,

5.66 - 5.65 (m_ 1 H), 5.19 (quint, J = 7.1 Hz,
| Hx| / 2) (1) 500088 qf ghgicpmpound H-1g was gissolypgip 19 L of teghydeofuran and cooled
to -78dX Wherpafter, 232 mLof n-BtdxLithiym (11578Chekahe salution)/waklddded thereto. After the 1

hourg{%% %?the sirée' té%ﬁ\e%;g\irg‘]lgf S@ ﬁﬁﬁ%délflé@gwe?af ?(?f%& to tﬁleﬁrgsulting white

suspégision,-apdithp Juspppgiprowas-strrgdiaveraighivhile B@,tip@lpqqk tp_room temperature. 50 mL of
wateV%)s%&Bﬂlt& B RAN N RliNE, aAdihe B xtfte v&-axedchid Mith20@@D bfletdd adetate.

r.idin-3-yl)pyrimdjne-5-carbaonitrile S'] .
: Ifate.
he ffilioa BvorFe MR FLAT BRI SRE o e plyeyou ppengsm slfe
Thengrthe gisolubles were filtered and the filtrate was concentrated under reduced pressure. The resulting

resid?i?gs\ﬂruiﬂgei{dﬁ)}l [si‘_ﬂiea( ﬁl hrt dhlcATaf S AR @uérBHeRi bty 1 at ka0 [do/02 30/70)
o o Boment s OISy oAy YRy AP kg

(herdiraéer] eierred toagthe bronpphrat [6-1D@s 4 light rewe pibafrodact. 1 ef er r ed
to as theCArpAW e Bndduhd wﬁﬁs%taﬂfe@%@ Ay BNidPRre 58 mé of the
e.Cco

yel |l ow sol 1 d from 300 0 . C oun - 1],
comppgnae- 1 A1 AR R IR0 4Pyt BRPRORS s

( synt hetlheapdtira data bftheigpnipourtds] angiréserded tetlosc| osed i n

speci f igak (o) a | 1401 NPHZ 1Hx )

02671105%%*%2““%%-55&9%%@f S0 AN S0 0D Wit L2 838
1= TteaiAR drdr RGO M HRETREDHH (b FEKZRESE: 555 5 (i) Dphaz - 8.35
(m, 1Y, RF7 -t7ee (@ompoused 718 -(h] 1ypB4TH B3y ), 7.21 -a7.04 wedH), 7.11(t, J =

I e h f n P
osrE e IRL £ 98 Ralm Gl B ER 0T A G Mg Sy %@f@%ﬁf‘%&z (quint, I =7.1Hz,
1Hx[2), 5-82i(quint, iy Gi8H%i 1k 13k 3-58 & i/ Dt H 4RY 1¢+h &, J = 7-1Hz, 3Hx1/2),
1450, ¥t@iser 18y i rred for 2 hours at roomtenperature

under h%dr_o&?&glémspher e. The catalyst was filtered

t hrough™®&1°t € "dnd the filtrate was concentrated

under reduced pressure. -52 WD 2008/081910
ExXAR®I/EH 2007/ 075224 Di et hyl et her was added to the

resulting resid an u roduced solid s taken
by fil t?yé‘ﬂe%Oftzg?Q@flé&ﬁltlH’égrﬁgy'g'?l"ﬂ‘ftg%'f(‘l’%bdlnﬁl‘\? 4- (1
yDethyijpbleng R yth Dyapiirpe A4 &imethdlinyitlarb 2t aigyridinyhyDeyfirgidine-5-carbonitrile [6]
(here@[]gha,ogegzﬁ'é({ B20BE Mdom 950[ 1, 2- ) )

al pyridin-3-yl)pyrimdine-5-carbonitril .6:2 -

(her ei n€l? tP8 Of?rb@?@(f"r‘@dﬁ(g S%'\E‘{@W@”&’Eﬁ"ﬁ‘ﬁﬂ?ﬁﬁ[‘{“@;ﬂ})’2.'a]?3§)dm'3 -
yhpyFitnidin-QiyKhriin 6} ety 1)gheng])- Dhiy drdxgetyd ipiretidide- | -GarBdxy ared6-1D@ergihafter,
refer%fd t& %%ooglggu% t@ﬁwg%btaéeé %l a;gafe ggllow%gﬁd g&m 960 rﬂf&hl?en:glnpound [1-

Sol uti on contar ni ng ng o I nC_chloride and % n‘s%tof
1], S&oag ofh-beapdoxsearhonyidh- Gosmy ety Dpireriding ynthesized 1cpuding forthg rethod
discl9R8 irSdpbdific@Gbn@Y Biirfpegh Patgﬁt Piislie4tioh emmgatl g,lrpﬁges]:fm tohe9), aénd 41 mg of

reacti on .m xtur ) wa and chloroform an
the cpjRougy Qéﬂ e O gor t\ﬁla\?vglgt%gcg(%%rxgﬂlégg'f rom the aqueous

| ayer. ®hel ohoizhersthporng &l bvds dipeolvediins mjxedrelyentiof hmp of

tetrayAitdfirat £id 3RAUTHéthasdd) theni 20 oQff 2 §6tn¢ AP GF PIYSPulladium hydroxide was
addeﬁ%bonate and sat ur at dri

B e el e P S s R rere
The §atdlysewasdiltema thrauplecdlitel andatiedilymeswasoprsenitated urdgr 1edeted pressure.
reduced pressure. Diethylether. was added to the
resulting residue, and the resulting solid was taken
by filtration, to obtain 2.2 ng of the title conpound
[6] as a gray solid. The spectral data of the
compound [ 6] are presented bel ow.
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'H-NMR (CDC13) 8:9.62 (d, J = 7.2Hz, I HxI/5), 8.92 -
8.64 (m 1H+ Hx4/5), 8.55 (s, 15 | HxI/5), 8.41 (s,

WO BO08ASI10 7. 45 - 6.55 (m 6H), 6.23 - 6.20 (m PCHXRROE))75224
5.95 - 5.90 (m IHxI/5), 5.40 - 4.70 (m 2H), 3.00 -
2.70 (m 4H), 2.58 (s, 3H), 2.30 (s, 3H), 2.10 - 1.40
(m 7H), 1.62 (d, J = 6.8Hz, 3H mass: 496 (MH1) +.

Dletl-yle@ené\]v%?fiqi?e&?%nthgreﬁlﬁ?n_g;{s[u%hes uﬁpr?dd:lce%dﬁs?e % UL gy tzltrLtlon to obtain
6 mg!’ﬁEE-lQﬁ(l?p)HH@i’(l-dyd‘ne)@ 2ypipenigintyidtinhphnly Jetiyham) repit-(inpday linkdado[ 1,2-
a]pyljti{i}lrg-}gg%lw&é}z' o%ﬁrll[a ?d—?ngQ:? 1r€alft5}a1fe¥e d tora?Ihg E&rﬁ%uﬁxﬂ? 2@3

nerelna ter, ref err%
the corf@blfrimpaisof 2@@@6 corRRouR oD AR 0P - ohief MOHealdehyde
solutoa/ 00 YD df xﬁl&hanarseludbr&&hﬁfnﬁng AeigSof zint ecrile aept g bf sedidh

cyan tllx%yd-rI;)%f) ate r;:nva%( 5 th%%%l.?ﬂg\ﬁ% s{xﬁl%g)ggrﬁ &i;lltgx} ro%IQQerere&Eue To the

ane, uran,

reactiop faRtyrg wa%aﬁémat@ﬁnd Sprofermagng ﬂ%?dlﬂ@élc laypvas ﬁ%f’a’fﬁeﬁ frgy ghe aqueous
layer\’\@ﬁe Sttdirlell 8fkaliOlay @ MALHvash&l With Wsh@fated ditiebils sblbﬁbnbif §34um hydrogen

carbo(ngtf Mt&?a?fi {ngelhlg g}g? (tﬁ Iagaﬁg gréeﬁtog?r reﬁeﬂ{ %rou%so 1urdl 58 zge ﬁle insolubles were
filtered, x| thyr fdltrate wast dagdepiratedruindir rﬁéuqnésre%w@e Diethyletheheizstaddpd iathe resulting
resndge and RSB S8ifd WaSTakéhby filthidisn, RS SHHIELSE mg Whink Btle compound [6] as a
spension was cooled to 0C, and 10 nL of a
grayf dr ahydr of uran sol ution containing 2 g of the
c onpourithe[sf39iral vatg oftbci@dpbund (@ tars pfSentedREVFRENCE 1) .

Af t er t‘heNIQK?éBCQJ‘Eﬁ 9%& {d ¥ L Rgusnfel/sP8.aslugkd (Yn 3Q+1Hx4/5), 8.55 (s,

a saturated
11U bt} el P SO e Ao e b JHa R £ or s b T8 s.40-
4.70 exx,tzﬁagctoed 2\%0 (rhy, 480),12\48 (9.6H]J, aBe (s, JHie2.vbt bdoned 7y, Hahidc) = 6.8Hz, 3H)
Iayer {]]\;g dyw th water and saturated brine in
t hat or &rl ed over anhydrous nagnesi um
sul fate. The i nsolubles were filtered, the filtrate
EXAWPS.ES¢anrcent rat ed under reduced pressure, and the

Chr ot SYPETS L8 DR Bbh T D fESEF « B -
meth9ipipgYn-4y mshatlphery BeBybaginsipyriaidine el 7] fbepejnafigrreferred to

as thd MBM)[i]} mﬂ%ﬁ]m{ér&m@xr tegliriad - ay thk G&hpdyhd [Blemtt et daybousd[7] and
erred to as the

the C%%Wﬁ%c[;[ﬁhi'f %‘a;ﬁr%ome Z;JEiseﬁeegT aBIF i\ mxture of the title
conpoun(dsTq &hixpicp P8 mgafmazhesiim & 1Ly affpromodthang, anfl 2@ ik of

tetralﬁggtﬂﬁgln?r(éat&ﬂysfqm(ﬁ%f todﬁhe Qhs 4488, %mﬁﬁre[\za's Sdrred §6rAbS NOminutes

o R Gy s TR Ty 281 g R g o pcorsning
5.9 gob#rpidor-d sndtii]lpigeniding 8hs addesl, and dedteddor Asshaug u@ivr redlug eThus produced

whltquf;ﬂlsm-ﬁ%s QMédQ@b°gh§1%Qb W 29 tw}&dr%luﬁ&ﬁcoﬂﬁmmg 2 g of the

compoiRA S8 €40 Hepto (She RRECRRNGE Db Tl PG GHE ugdog ggdually
heatifigBaciefouicunt tempxeataael setutaged afueolisadljdnafiarm@ortur Bl drisle Yadadded thereto,

and e];( ré%\{gd R:@th %thélé;éetgfy ”mel?)b J;E'c? Q‘c%g@le\gas%ﬁég 'v@tﬂ vx)ﬁ@rsand saturated brine
S

under re UCE pressure e resid

in thapgegr, endﬁleq peEEThfiros aTRaNT URRHIHR, THY IneR R ORETHOE tieilvate was
conc&ﬂhtbdjhlfdbﬁdid&dJﬂesﬁlr@faﬁd/theiehﬂ[ng rdshie¢ @ypufibiédiyriliogge? dofunirg

chro%o%rggggepuerg chﬂo&gfﬁx?gm than E EQE)}O (98/11-?)éto o%ta?fl 2'97?"0{( gefl)b %ﬁ(l@) 1-{4-

[hydr@xy( B-ﬂmhmlulpe@#n-éyl)raetbldlpéely BW%W@@PWJIW'TTH@TWE@ t rle@rred to as the
compddid7af). t he corrpound [7] and the conpound [8] are

r n
prese t(g) 1 P fo 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 1-(7).
-53-
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Compound [7] 'H NWVR (DMSO-d6) 8:9.98 (d, J = 6. 3Hz,

| Hx2/5), 8.97 (d, J = 7.1Hz, I Hx3/5), 8.90 (d, 15 J =
wQ2@88191H) , 8.73 (s, 1H), 8.70 (s, 1Hx2/5), 8rPGDIK2007/075224

| Hx3/5), 7.42 (d, J = 6.1Hz, |Hx2/5), 7.35 - 7.33 (m

2H+ Hx3/5), 7.26 - 7.21 (m 2H), 7.15 (t, J = 7.1Hz,

| Hx2/5), 6.89 (t, J = 7.1Hz, | Hx3/5), 5.24 qumt J

= 7.1Hz, | Hx2/ 9.17 5. 05 3/5
4 13 (n(P) 09 mgyo 2hg er af thy cqmpgs%i;lﬁ] arﬁﬂ_['gg\yag)r solvai L@)élg Eaxralcel
OD-H. = 7. 6Hz, 2Hx3/5), 2.74 - 2.63 (m 1H+1Hx2/5), 2.50 -

2.48 (r%fleégﬁ%éjr@olutlgn (9)9(11(1?11 al?é%yllgwl's( 2. 02 (S 3HX3/ 5),

%HZ( g / -5)colufm4 u(ah:el Op-H (Paigel @emlsqj&rglpgl)les I4d. Bglatgger(of 20 mm_length of

250 dmbHz, 3Hx2/5), 1.28 (t, J = 7.6Hz, 3Hx3/5), 1.22 -

R e e A

6. 1Hz, Mtezlﬁmlsmgl? d, J = 7.1Hz, 1Hx1/2), 8.90 -
8. 89 ( Mhe bbtinedBsollidor| ﬁas canlrd%ﬂt{a%}l under %auoédi preskiné Jahd Jhe reBiddOwas

disso&:'%;& T}a;;(n%{l %r?uglgtS qf%gor%g)’rr(x i?%e%éﬁ%iw&ié)%ieghgﬂlegér, {:hggb)\% (')_%aining2§l7 mg of
the ti8¢ @pourHKITRD)-,18.3 miutesiias aywhite 1ig pixd 230 Foelof th Sitlgconpoynd [8] (RT =

243ﬂunute )tag-E%aleyleH&l‘/saDdi 6.92 (t, J =7, 1HZ 1Hx1/2), 5.24
(quin

1H+l Hx 1]/"112)spectjfal éﬁa of té (‘fglp?l?.ﬂd [‘ﬁ Igﬁl(? th%cwmcrai [E}Jare _prﬁse%tf_qzbelow
Comhind [72) , 2. 96 (q J = 7.6Hz, 2Hx1/2), 2.74 - 2.64 (m

' "”“"X" %ﬁ\m % &9"8((1 —&ﬁﬁ 412)2/5)28 Qﬁ(ld(ﬁﬂﬁlrk(hﬁ%)m 8.90 (d,
J= 7(3512 151()37-; (53 1B, 8):1% }%2/5)18 %s (1g(n§/§) Za3(dI56. 123%1?1%%) 7.35-7.33
(m, 2H+30x3/%), 7.2b -9.21 (o HH), BH(t,/12)7, 1HE, BB2B0, 6(89 (t, J=2.1Hz,8Hx3}/5), 5.24
(quin?m'ibs%/:. 1%%@%%?%% 57t S&rﬁp%égﬁ%y%)# 3 & 13%m0 P §'b2 éq"9<1/7 iz, 2Hx2/5),

nt hesi s
2.96 @, § 87éHﬁ9H?‘?ﬁ)@I£Z‘bt 263(my L HYHPE{h-2390y P)%\é fm1Hxp/5), 2 06 (s, 3Hx2/5), 2.02
(s, 319375 { A~ [ﬂw@mmmﬁﬂuﬁ@ 1.52 (d, J = 7.1Hz, 3Hx2/5), 1.49 (d J="7.1Hz, 3Hx3/5), 1.32

t
TGP 9o I LB A bamakay)
as the m@ﬁﬁ%@@”%]) and [ 10] (herei nafter referred -
Compdin@g)t he conpound [10]) (here, the conpound [9] and

5 SO it Bt 9S bgBo RS iy S T B sso-

8.89 (ﬂné%@ﬁﬁwhﬂxvﬁﬁw(sml/@) 890 [sv Hii1Y2), 8189 (prilHest/2), 7.43 (d J=6.1Hz,
1Hx 9B P5PF0530n, ifhﬁﬁxﬂzﬁﬁk 0§ =868L,a0R1/2))6.27 281 28.08%, 1Hx1/2),7.15(t, T

T BB SN AL L et £ L LShE. 506

1H+H~I>€lm)i,|4rzg #.06 GmdH), 3t00 (4,He Tre@acaH>a?).236 (4, 1) 617-6has2hd @3- 74 - 2.64

(m, 1§ﬁ‘iﬁ£1zig§'2gssa%%q%51}§8h;)'t2' @, 3ﬂ§1/§)0§10?@1 MFZ?QQQ 1.55 (m,

S ST AL A S B R TR R AT PO RIORE
(t, J 7.6z, BEk €2), Bred 1diri(ad4iy 203 -anddy(ochy tidksl/2yagnesi um sul f at e.
The ingg&¥q5§®&+ e filtered, the-filtrate was
concentrat'ed under reduced pressure, and the resulting
residue was purified by silica gel colum
EXA@nmgga@ﬂgnﬁphy (el uent: chl orof orm net hanol = 100/0 -

ggﬁr;z) uny othosgit o? 4- RS Ztﬁ)i wngaz?lﬁ {32 aI]Hyn?ltn Y eﬁk/\aL«l SL lf' 24 h{gg 0 uy
isopr@yilpiperidiai4- mDeMyllprhylhﬁwl)@mho]msraﬂlmﬁveﬁb%ﬁm i @ﬁrgmaf?eé Teferred

to as @R cfn%duﬁd\@]) add[1 @Rh&&ﬂaﬁeﬂ?éfér@h eds tl@oﬁ'r&lmg lﬁﬁ |(1]3e€5h g:glcc)&ﬁéound [9]
ength o

rongr e o i i Gres BOR T am ne 2 85115/ 0. 1

-54-
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flowrate: 15 nL/m n. The obtained solution was

concentrated under reduced pressure, and the residue
wor®s%19th ssol ved in a small anount of chl or of BETIR200710655224

solidified with diethylether, thereby obtaining 175 ny

of the title conpound [9] (RT = 17 m nutes) as a pale

yel | ow anorphous and 390 ng of the title conpound

10 = 21 t d. . The
([jat 1;1 ng?l-Q s &ﬂ%ﬁ%@? Fzgﬁgj %ss%lgnﬁfdg U%lalﬂ %{forott?rm then 2.4 mL
of acptogesail ﬂﬁﬁn@eﬂ sogium tr@ostproberchyldgde vAde addedNhgReto, DNG@E dhérurgwas stirred

added’a ed aqueous solution
oven%&l& 1t/ gé)eb Pg;ﬁer sén(ﬁ‘lgzto cJo'l'bfél-{hg)eacti%n Sotutlofl waddadded/a shitfated luti

of SO(jlélm lymgwg?rborgtey@d(tlg solm_spl\y’_%fxtrastetgyl(ﬂ( ghlmi'?(%/?%'f ogte}m%iz)rgamc
layer(wths wdshed @itiBtviater and bBtidd/oR9r anhydidbs maghesBiin fubfiate 2Fhel ihdolubl@y were filtered,

the fi Zt{a?eG\ﬁas cgnfa%quemmq%[& Fl}c%(; Jrésglgrg an?] the reZul%esnduWa! ’_é)nﬁe(ﬁby%%lca gel

ul nt
coluppfirgmapography) Glueti chigrofory/methanglp 10040 /72)to  obigin38 megpf g pixture of
the tlg-lEl:b(o]r-r/]ﬂg))nds {91 3h4 [10}4 ThSmixtire WidtdsbRd usihg ﬁlzl'alcéegog)&l ( 5n
q =
7. 6Hz, %f&‘?é]‘(eq’i'%‘%""?gmg‘l‘%’ églfg(i'%(”glmlmll 2). 2.58 -
2.48 ( ngolumx Chigajcel @D-gH(Daicql GhgmicahIndupipisstptd.), gl)ametir of 30 mm, length of
250 @m7/3 (m  1H+IHx1/2), 1.52 (d, J = 7.3Hz, 3Hx1/2),

1. 50 1 1.25 1H, 1.32
(t, J(_‘ uept: é‘i’ff“e]’glia&i‘%%ﬁ‘ "T’?‘Efj’?ﬁ%’(’a‘ = 7. 6I(—|rzn 3@1/ 2),

1.18 - flovodte( AmZAin. 1. 00 - 0.96 (m IH), 0.89 - 0.83
(m 6 H) The@ﬁfned sohflion WhslebitceftdtdaQHMA rdddd@l pR&ure HmbIWR residue was

dissogivei A sm 62_&111?121} 019 cglo orm t%b%cgh% ﬁ%zd' Té&?‘etéﬁ ?lée,re%i &qu,immg 175 mg of

the tifle ddinposnd [DPHRIT/=2)7, ml&tﬁDas(asp;clle yélholw/ atiorph@us48d 329, mgofthe title compound
[10] é{”lgHZl mink%g)/agagaysoﬁé . 33 (m 2H+ Hx /2) 7 25 B
2H) & | Hxl /2 g
- 6. 8HZ he|sp_3ﬂr7112151ta ogt ?g})m_pogldz[%] Mhe COIMBOYN )10] ase Rﬁ@ ntéd below
cOmsommm | Hx1/2), 5.04 - 5.00 (m 1H), 4.21 - 4.16 (m

2Hx’1/ 28) l(’l%fDﬂ/l %é” s(dz}!:ﬁ% 1Hx¥/22§9§8d]'§7EIHZ 1$i|_;||}¥/2)890_
5.88 55053 (BHE . Lk 1112k 398 stliz)e%sl(qqﬂmgm) 742 o1 - 6.8Hz

1Hx1{/8h, 7.35 =7.3% (I, bl-+1HB4IR), 11[28)- 7. 2(1(:5,01{6 A 14it F=T. 1Buzmx3/&bg 6.89 (t, ] =7.1Hz,

2 2
1Hx§@k%;%}mm€1 gjs 61%’1‘72)'5)05'@1&31 % x:ﬂDiZ?OB If%bém 1H), 4.20 -
4.18 i) Hx®/238-16 4. 12,1(m; 15X B8Ry 3. 0@@,(117@5)}12@ BH2X 396 (3, J =7. QHBQ.EXI/Z)
2.75 65180 dn, /1210188 2.5824 48 i LDH1/2), 995 \WDSR R AHOBADS, 1.76 - 1.73 (m,

1H+§Fréz‘}b125§r(r%/ 07755—%?1?@% égF ]17127%5“ x51/§ 103% S5 (B 1132 (3=

7.6H$)3H]_<-1/{2)4-1Pﬁydlrfﬁ(@(m;SHxl/Z) 1.18 - 1.09 (m, 2H) 100 0.96 (m, 1H), 0.89 - 083 (m, 6H)
[ sopr OpyhsRi pesiyn- 4- yl ) met hyl ] phenyl } et hyl ) ami no] pyri
dln% 5- carbonltrlle [11] (hereinafter, referred 5
Compynd 0] he conpound [11]) (1) To a sol ution prepared by
di ssol ViIHRgMBGDMSG-daj 5:3-98 (hy F0ypHzdiHxd2R 88A(d1é= 7.1Hz, 1Hx1/2), 8.91 -
888¥1§y1@1t)h§e7§' ZQQ? s@@@somw@ zIéb\MhﬁxWQ} '?Qﬁigﬂh&?'sﬁ%flﬁxl@) 7.35-7.33 (m,

nt ernatlona Publ'i cat i
st i S-S e Dk 500 )b e 40928523 - BARE AP 36 - 522 .
THx W2, £09 - HEIMIYH:0I2)N. ¢t -Sroo g tH). i -diel 6Wms 1 1i)izieaqak = D&z, 2Hx1/2),

296?%9' %ﬁtzur xtl}i%é 7Y1"a§7§ h, rlé;gij/zd)fﬁ’h ]%é (E]e&’ﬁ)Sz% H%e(n?@ﬁ?llz) 1.98 -

actlon
1.65 §&I3tlﬁt) i 1692, (i 7CWZV\HéX1é3)t1r5(Qd§ da itz 1- %cétzéﬁ‘év 1HpH32 (T =
76H9r3g&m/lzy: 1hater= 1.5 3akl/a] Ned NEBImYSIS)EsSs Wi 6. vaL, 6Hx1/2Ne8s (d, )
—663% %?égd brine in that order, and dried over
h s sodi um sul fate. Thereafter, the insolubles
mass: 524(M+l) :
-55-
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were filtered and the filtrate was concentrated under

reduced pressure. The obtai ned residue was purified
whyoogiosioce gel col umm chromat ography (el uent: PERAre$7/075224

ethyl acetate = 75/25), to obtain 394 ng of 5-

br ono- 3- et hyl pyri di ne-2-am ne [11-1] (hereinafter,

referred to as the conpound [11-1]). 15 (2) 530 ng of

4- (6- brono-8-ethylimdazo[ 1, 2-a] pyridin-3-yl)-2-(nethy

I'thio)pyrimdine- 5-carbonitrile [11-2] (hereinafter,
EXAmMELErned to as the conmpound [11-2]) was obtained from

gf88Exng é) th%sis f é g} rﬁetﬂy}l;‘n cﬂa%odﬁg Q]%Wdlﬁ‘g é/?)% O[E(Ii@) 1”{911t %ioxy(l
lsoprdmélsmﬂdmﬂgyl)zlegﬁ ]gheex sthybargigplpyimiding- iﬂ}r"‘(ﬂﬁél@ (g thereinefes referred

to as4le cofpandj1xgd sol vent of 30 m_ of tetrahydrofuran and

Ol o 0 A0 P oy i
according testhe methefl (b-w@ﬁm iny MCWIOWWIG%%WPW(ESWd@ge 142) in a mixed

solveRY EH19 G bf @Mm&t&%& mLYe wated §83yed of MRBrofbdut EriMde twas sndethat 0°C,
celjte, an rattggvvas concentrated u

and tp%lauﬁgxéfﬂweﬁ .S%‘gf‘g&?fel g ltOBl’S ('Slb $3pe ée.ngaeréture. ater was a&gieJ to the reaction
solutiwh} veltith-wns bxttatted Sith dhyl 4cefatey dhesrgdnid lper thu$ ebtained was washed with water

and s\éluga%%hb{é 1]1 %@&Xér anf Ehhéﬁl &&mei Sdluhkuitde. ("lhl@xreﬁ’tep 3Metifolubles

erred to as e comnmpoun
e i N o R A RS P T e ves prid
by sifitargeh@fump Bhrofmbatogbphy ieluedb héxdje/ 2thildcagatot 75/25), to obtam 394 mg of 5-

! 4
M R L X
retrerr
5-carBordtri@ [OF-2Ji(Reifu@an) eafisirdd folal th3 ompuaind | 1421) was otamatddmm 388 mfg of the
6-(3 5) 41
com;?cﬁg@ l{ﬁ‘i 1fagco(§§%§3‘?he3§e%n}£‘8% E)]:am?%qrfteae ( ) ( ) ng o

ined as a yell ow
anor pho@sTd2 Q?ihtlmprﬁgﬁr%‘fb)’ dispbvingFgia ff dhecompaipd HALSeRERFRENCE
2) i mkBBsoRROINEL bidoad) draffa Euﬁil 10GnLt 6F A fi6pahidt] 130 6hg@f a carbon catalyst

of 2q@(ﬁuaﬁg+lgn é’fdé(?)éq%tw 0a Th S(P gCt ! dz?s‘é%g%%))vgrg%htga?ggrg ?(Qrﬂ)elal'ure under

hydrbgen Bi@yphers., Tk o@@lystm Inrt@d th@umel(its, and thg §t@te wagcqgenfrated under
reduéeh‘?;eés@e to@btam 2(35g7of|téFl>$tJu’tﬁ(hS)8 -(A8hydfoxy(plpéRii®)- 7. 41 -

yl)mﬂhyl@hg@etﬁ% fr%:)te [lgqé@er(eglgger r%_tlzmef/t%js t{nq\:}c)o??oTléilllg ). '@7

compouid B H3] wdshizxéd/ibdhe subsQ@8ent ctactin withloubfirther pifjfica®ni0 (g, J

~ of t&rt-Sfy1 1§ 1L (umrmé 1sop20 Jhiperidin-22 (m
yl)mithﬂbhen:%ghj_iﬁ%awmg%;ﬁ (herfgé?fr (r?fer% to_as:-;hq%qg? mglg&l 1}_%3 N id obtained
from(2ch, g oF the cdmpddzad [16H) andalSsnL. @@&:ton6 Betofdivig 19 the methOG NPk ENHO6-(3).

-56 WO %Pﬂ%%&%ﬁ&glegaz O%JJE@@QF\ZIEQ %ﬁt%%gd as§399ﬁchve¢§do$ph9us from 70 mg of

4-(8-c ri
the cg)lpolmq J-[4Mp§,6 mo_{ the compound [11- >écordmg to the method o; l(-j)gample 1-(7).

net hyl prmepdcdmrdatéof/ﬂhé eontpoytd][ ph erypkesaitddypkipani no] pyri mi d
| ne- S CRrROR! bkl g ks, LRS! DA S R88 [HulsR), 838

t he conpoun
THxH6) &%@d%ﬂ)@) By (sl BaY Q[ 1412 7a?]7[§?1r FH; SrIG(dyd 5 807, Ay Q) ¢-29 (d. T =

8.0H2] 1%%; 5135 (Hrzn SHRI/6)05. EAGERNT £isHe 1HkB6)L .38 ey €7 BEL LIEN, 3.10 (g, ] =

75}%,?%{%2;9%‘]' 39? sl}é:}ﬂe 3?&28”%1)[ ] (9111) Y85, MY Fs8efs R, ), 1.43 -

1.258mH)) loﬂr(mbyﬁpylzﬂdﬂ),nle(ﬁzddm7r15é42(@j/)nt hesi zed accordi ng
to the grthed «dh gglgsed in International Publication
W2006/ 025567, page 142) according to the nethod of
Exanple 1-(6). (2) 66 ng of the title conpound [12]

EXAMPL Edt ai ned as a yellow solid from 100 ng of the
conpound [12-1] and 110 ng ofs_t he conpound [ 7-1]
according to the nethod of Exanple 1-(7). 10 The
spectral data of the conpound [ 12] are presented
bel ow.




10

15

20

25

30

35

'H- NVR (CD30OD) 6: 9.85 (d, J = 8.0Hz, |Hx1/3), 8.78 -
8.73 (m |Hx2/3), 8.68 (s, IHxI/3) 8.61 (s, |Hx2/3),

wW@2008/0§910 | Hx2/ 3), 8. 36 (s Hx1/3), 7.40 - 7.PGI/§re007/075224
4H), 6.93 (t, J = 8. 0Hz, /3) 6.87 (d, J = 8.0Hz,
1Hx2/3), 6.71 (d, J = 8. Okh Hxl/3), 6.67 (t, J =
8. OHz | Hx1/ 3), 5.23 (q, = 7 5Hz 1Hx1/3), 5.01

| Hx2/ 3),. 4,28 -
S qu 5 7 1 iymhegwféf(g—fycl(?r@gl1%11320@ 25a_‘1py(”lq’1n ﬂ&ﬂ@;swé@y%roxy(l
meth?lpib@rlc(lm-ymﬂ}thyl@hélﬁl}étﬁyl)aﬁid)o]p’yﬁhl;dlrﬁ-Slc&rl(oslmleﬂleh8§lpaftkr §erred to

1.71 - 1.04 7, 156 (4, 3 >
asth%°°é1ﬂ§8‘d§£%!& 1.06 (d, J :(r7n5HZH) HxI/3( 0.
0.73 (rﬁl)zﬁ%mgrpééés cxstygropyiiyagol| ZEﬂmmlégl)l (%'althla)Pmmdme -5

carbojtFile m@slﬁheiﬁcmaﬁer referred to as the compound [12-1]) was obtained as an orange solid from

390 @%é‘%’ ! hé{l ym]?ln%me &-]amme ?s]ygtxgskzg& Qccc?rd)ﬁlg }o tge &Ltﬁ&ld%}scﬂ)segq’n lﬂ'n'%matlonal

Publigation W%Op@@%@% P Y2 recrrding o the mpthpdefBxpmeled 03 pyri mi d
i ne- 5- ﬁs bifthd tﬁleL: ouﬁcﬂ@ﬁ]ewaﬁ 3bthiféd as b 9EIRM sBEU fréin 10®Sng of the

compaw(dsﬁ%%# B acozw%ansy Idesprdingp e sepiod g ramle 1P
ydr oxy[ THe Spectral data of the compound [12] are presented below.
rret hyl PHOGURIED;0D)¥%! 9. §'§5‘('iihl\4 8.2 Mtk it $1vd ]@mm.o}mm) 968 (s,

e Gl 'zt[srf'afs, At

BB § Lafiz, AHe/3} @Bt @rlcoh¥izs | HA/DAGE (6 de 8006, TR 523 (g, )
=7 Sg[)"t fikh 33508 ¢ u{?thef‘ﬁ}Q ?Hizﬁ 4{2(813)22 gml e - 2. 71 (m, 2Hx2/3), 2.59 -

car bo am no et hyl

I OX

251 Graian 2o8r S SRS 24 8 BB b Ve WL BT
1.04 @5, 7HHA. %Qmp@wmmz[ AB2B),)1.06@5 Jebtsaizrmmas, 082R0 A8 (m,@HYf

four |sl|9 “[ﬁm 15 g of benzyl (3R)-

3-fornyl piper l\gl - car boxyl ate- (synt hesi zed

according to the method di scl osed in International 30
EXARIPDER Gabidoa W02/ 46157) and 16.6 g of the conpound

%1811 as‘fyfn%sqs' 39 B2l MG T5H 30 pyndm@‘ﬁﬁ k@153 ( Frhyardki3R)-1-
methblemgx}dng}p[]met(l)(l }];gynyl)et{ql]gnwépy@mudn(egi @qrmnrllp({ lé]a@g‘?g}afgr a?ferred to
as th@¥npdrfd- [B;d) and 4-(8- ethyllmldazo[l 2- a]pyr1d1n-3 -yD)-2-{[(1S)-1-(4- {hydroxy[(3S)— -

MR T .
as th¢ engeuridti 4] cberpokerdmpdudd PIB) anddls colpaing Eld] 4re élmteTe%rSg Plgfse see
Tabld §3€ cg_npound [ ﬁ 6] aﬂd 11.8 g of I t hi ( %)npggm(jsg 12 1]
accordin toterret anpl e
gof 4- ( sﬂgllﬁix& el 2 df* {%hsgal]@? i n- 3. yl)-2-1((1S)-1-{4
butoxyﬁhy(diyt)aﬂyl(uﬂetpﬁ}phelnyﬂb(lﬁdroxy)methyl]plpendme 1-carboxylate [13-1] (hereinafter,
refer%élj %J%ﬂaxhllmg&wh wgy Latﬁﬁ@dre@l p.}s&armﬁbmsoﬁleg afwapry & dribkiByIGR)-

tainéd from®©6
3-formypippiiding: -eArRpxHgte ﬂ%ﬂt{*ﬁ@em?{e‘ag t?ftheea%imdé*"'gRM Intespgtional
Publiofiioa WGIE/46 D3 T andnd.6[gloB thd }:om;{'Uuﬁch[l 13 a@ordimg xd the metbdd df ®wample 5-(1).

i soners e e -

chr orrat(ogggpgwa %Egﬁbdli {LSC %f"% JH ﬂ‘>}‘I‘mﬁf0[1 2-a]pyridin-3-
yDpyzignixiu- @'SHIQTJ_IOO}MWPMGV}’@VBQ?&Y piperiding 1 carg((}p’lf@)[B 2] (hereinafter,
referfell & 8 e c@;hb@hm[m@])&az Abtgnéaffroah 1.59/ gF@leabinpduné AG) @bt 8 g of the

t hat f t he above
compg’B‘hJﬁg lﬂﬂar‘ffor li%toghﬁme?wgf’ E}IE Ha tjqd(%r referred to as the
conpoun@) § 4 8EB@&tephytimidazp| l%algyr@ﬁn-hylbrﬁjﬁl S)doli4dhydraxy(piperidin-3-
yHm&NTRRLYH etﬁ fmidiRls-@lvdhig e ﬁﬁisjemaibﬁﬁlem&lﬁs 81 B6f the

above don el er referre
com[tonéd [&% %’Jpﬁﬁ% n% tféhegfﬁtt)og gglé)%mg% 649}111&1? q;t%m%ifco?lv\%mg [lt.’:%] w}Snch isa
mixtirs offeurgsomieksves pirtfied bysitre geldofuth8 <Bahatpgarhy G lueni thigrefort/methanol

precursors of the conmpounds ¢§13] and [ 14],

respectively, and the conpound [13-3b] is a mxture

of precursors of conpounds [15] and [16] descri bed

| ater, respectively. (4) 1.89 g of a m xture of the

title conpounds [13] and [14] was obtained from2.21 g

of the conpound [13-3a] according to the nmethod of

Exanpl e 6-(3). The m xture was resol ved using
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10 The optical resolution conditions are as foll ows.
columm: Chiral pack AD (Daicel Chem cal Industries
wae@sps1odi anet er of 50 mm |ength of 5,000 nmPCEIREG75224
hexane/ 2- propanol / di et hyl am ne = 65/35/0.1; flow
rate: 100 nmL/mn. 15 The obtai ned sol uti on was
concentrated under reduced pressure and the residue
sol ved. in mount of ch| orof or o, b
- 1043 %105 .ﬂeaebmtwnas%@h%& Ry r’olartm SPRAAYILERBRONTH atéb'?%@&t under
the abdve cdnldizio)i[13-8a] (ergrafierdrefedrd] to @Rhe conipburfd [3-rj)tang }.88 g ofa high
ar?rg 5%%\?@9&%@@1&& tgat @ﬂgd Zr%.”w&}@s &ETrtﬂﬁeab%\jetclnﬁht Pﬁﬁ? ggl_l(%heremafter

| ow so

refereéér,ap thglcompaved B30 éace éfrﬁ)'alifﬂ‘éF <{f ey . e BeAyseReHRd [13-3a] is a
mixtlrd 8f prétBorp bAREHnDOuras | IO]Mnd [12Q) résparrreely) and tAe3dombpbbnlIfR-3b] is a

mlm%%ecmi%%cgwpo%dégﬂ an% ['lggde?cﬂ%eql Felég%%veg, 96 ( d J =

8. 70 (94) 13%elgf3)mixigre@f the Htle cpppayngds [1 3}and [14] was Oizemeqlﬁrom 221gof
th 18.3d)ac 6 the méthod of ExikBle 61(3)X Zhe3hixtube VaA resolPed)Ri
CECWK d)aclordilt 1o the (m (irl)xweséﬁz(s ) 302 -

"PaélsmzH) 2.65 - 2.50 (m 1H), 2.32 - 2.28 (m
1Hx| / 3)The2ptical resofutigbcanditions laep 3’)‘10W& 80 - 1.40 (m 9H),

Fie 1l ¢ wAgé)mﬁ@he"&%ﬁnéMég Lhd.), dﬁﬁi@ﬁ@bm mm, length of
oo(i 14] 1H-NWR ( DVGO- d6) -90 (m 1Hx2/5), 8.98 - 8.60

B> 3H+ Hx3/5), 7.60 - 685 (m 6H), 5. 18- 5. 05 (m
OH), 4.B@nt heka®(®-gropand/idjethyBmde <(65/358H) , 3.20 - 2. 80

(m Zmﬂovvzratzoloonﬁ,/xﬁg (m 1H), 2.18 - 1.45 (m 10H),
1.40 - 30 mass: 496, (Ml) +.

and 16 ’%57 ﬁPtﬁrng @luafm \Z(as(cgncgetﬁafﬂi Iuw:ieaﬁggﬂed pressure, and %he resi]due was
dissolved ma|spiy arflount &-cylobofcﬁm td e(sblidEiedbrithdtiefHylethen xhgfepBEYtaiding 892 mg of

the “H?EO%P‘%‘&E% @t h f’ 5 ¥Tr]fgéf3 "?ﬁ gilP G\%G'ts&[%taﬁa’ b%sqﬁg 6}‘3%?%(15 'cgﬂéﬂmnd [14]
(RT 335 misuten) ghprAlgusllp 531 and nafter, referred to

4- ( 8- ety lspediral Aze bilthcomppyndi] 1h] Brd3he/doprp@unfi [ (41 &} piksentbd blow.
combof¥h per d

ij i peridin-3-yl]nethyl}pheny I)ethyl%am no} pyrim

i ne- 5- CHIRI(PMSDeds] & 8P8 (dh&F 68HaflHel/3), 86 &k § 263 ﬁ@nggB) 8.89 -

8.86 ta Hg, 3B ey nd), B.78 & Jrisres (¢, hﬁxgwwurrﬂld(nﬂ§$+1aﬁd/3§ e (t, 1 =

1105 30RO L0 TS0, SRESy? s BBl 2

(m, 1), 233 8.28 fm t Iihkx 18), 2118 - 266rfro UHeZ3 ) 1.86] 1.4Heh, PH)1®]32 vr)a%O (m, 3H)
obt ai neglf.uegmlis. my of the conpound [13-3b] according
to the method of Exanple 6-(3). The m xture was
Compuad{ifhd using Chiralcel OD-H The optical resol ution
condi t i '@SMBBEMES-dsp3: DOMED, 15x2/6), 8.8%1: 8.6hiny, AHEEI>3(ED-7H40 - 6.85 (m,

6H), ?l?é“ £ (n}CBﬁgh%@' 4b6‘éﬁ*§h5 388 (L51§), 3.20 Oh.S9RL, 8tn), 8F10 29507, 1H), 2.18

g mg)rw I"'uent : héxane/ et hanol /d| et hyl am ne
- 1.45-(rg80H)5 140 1120 M, 88) r at e: 20 nil/ min.

mass: 496 (M+1)".

EXAMPLES 15 and 16

Synthesis of 4-(8- ethyllmrdazo[l 2-a]pyridin-3-yl)-2-{[(1S)-1-(4- {hydroxy[(3R)-1-
methylpiperidin-3-ylJmethyl}phenyl)ethyl]Jamino}pyrimidine-5-carbonitrile [15] (hereinafter, referred to
as the compound [15]) and 4-(8-ethylimidazo[1,2-a]pyridin-3-yl)-2-{[(1S)-1-(4-{hydroxy[(3S)-1-
methylpiperidin-3-ylJmethyl}phenyl)ethyl]amino} 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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The obt ai ned sol uti on was concentrated under reduced

pressure, and the residue was 10 dissolved in a small
wa@pmans19od chl oroformto be solidified with  PCT/JP2007/075224

di et hyl et her, thereby obtaining 510 ng of the title

conmpound [15] (RT = 16.8 minutes) as a pale yellow

solid and 253 nyg of the title conmpound [16] (RT =

231mnutes) as a | ow solid. ctra data o

the confrdmess f‘i‘ffﬂwr%\ L‘T %gce‘ah%lai!ﬁ{aﬂ[ai%@ s °{3)"?‘B%e€ﬂ"é%”mg of
the chieponid [13-Gbyaoanding tb it jmeltod of ExivRe GBS Dhelf)xtud: wasGesOBed whing

, 1Hx2/5) 8.98 (d, J = 6.8Hz, | Hx3/5), 8.92

Ch"akegogﬁ m , 8.76 (s, IH), 8.73 (s, 1Hx2/5), 8.63

(s, |HX ytlc eweltwnqoni'sor(smeasﬂ!uﬂzmz/ 5), 6.90 (t J =

7.1 Hz, colunrX8Hif)cel GD-BDaicél CBémicaNInddsties [4d.)? Fiametér.02 00 i length of

ol H. 3.34 (s, 3H, 3.10 - 2.80 (m 2H), 2.70 - 2.50

20171 ), 2.15 - 1.60 (m 10H), 1.39 - 1.22 (m 3H)

mass: mn( ml}de.than@@w@ahmwﬁcﬁ{li@]l H NVR ( DVBO- d6)

S: 9. 90ndRateld@l/Bln. 9. 00 - 8.60 (m 3H+1HX3/5), 7.40

- 6.80 {m . 6H, .20 - 5.00 2H)., 4.20 - 4.00

by, STt g ey hoe i e ury it 1 e was
dissofvey inBigmall dmek@t of chlbroR@m tape selidjifigipygth diefiyBthevihtichy obtgimjng 510 mg of
the tiffeéONIPbma {i‘-ﬁ 1@1‘”5i 14:-8 miRb) 48 8 bfle Milow sdild(ahd 253 me of the title compound [16]

®IT %%h?r“f@ 7 %ﬁ%‘%&}ﬁ %g”ﬁe{‘zyr,y[nfggzg'[n yl Tmethyl 7}

1, 2- a] pHteisphcmal Saty b) the/compbwhid 1] Brdabe dvowpundi[ 164 are pregénted below.
Comfg;nlg ﬁ(sﬂafter referred to as t he conpound [17]) and

ereinafter, refer to as the co ound 8}#{
50 (her@wﬁéwémﬁnao 00611+ s oA T bt M, 892
8.87 (hh,a &I, esnetomeﬂ)s 8.7P(seBH/B,863 TahHe3/6)) 7.44) 7. 5 myBH-tlfHx2/5), 6.90 (t ,J =

7. 1ng¥3{§§’/k)g (in421{1)( h?t# phl’-ﬂ 3 34 (5,31 31052:80 (n 2}]1) 2.70 - 2.50
2

nyl) hy roxy) met hyl [ pyrr
(m, léﬂ)lzd|5néﬁp(’6dpﬁ MpPald2fm3H) | (hereinafter, referred
to as thaesaospeunyd [17-1]) was obtai ned from 467 ng of
ben %/1 éZS) 2-fornyl pyrrolidine-l- carboxyl ate
?syn ﬁ si zed according to the nethod disclosed in

Bi oor g. 'HN@R (@MERds) 32868 (n, 1Hx21)5 3081849 (m3 SHHH# 350 F 48y 6-80 (m,
6H), Qﬁothﬁo&rpmqpu@d &éoéql 185,830 ¢, 519), 8.90 L hgo (ﬂEtzﬂqumeO(m 8H), 1.40
_lz(gmgﬂkeS(l) (2) 68 ng of benzyl (2S)-2-[[4-((1

-1-{ [5-cyano-4-(8-nethylimdazo[ 1, 2-a]pyridin-3-

yl) pyr i masgti4né @4+iD’} ani no} et hyl ) phenyl ] (hydr oxy) net hyl ] p

yrrolidine-I-carboxylate [17-2] (hereinafter, -59 WD

2008/ 081910 PCT/ JP2007/ 075224 referred to as the
EXAMBRE84A8Pd1$7- 21) was obtained from 93 ng of the

- conpoursynfhdsis df P- {§(S)- U@- {igdrafy [(@B)el -metbytpotohidinf2] - 6]
Amird 64118 . rithidin %Qaﬁ;gn @i
yl]mé? fb?glgpgh)tl g?h'afﬁ 1@%@%@? Idlgjﬂl 3&)7 )zpy é} l e m} é %es [17]
(hereﬁxy e)rerteiﬁgycﬂtaﬁq tﬁb ompound[ and [18¥(heremafter referred t asthe ompound [18])
(heredthé Eonipotitay{ i 1) mldjtaez Q{nﬂ)pﬁ]dé[]&}}lfelddisﬁre&ﬂgtk )Riaard sat Tabiess)5- car
boni tri /- aft&ar ferred to as the 5

ou (Iéffs[lr%g%;f%nz‘%gﬁ)%g{l{ 52& [Fgrgm 30 n‘gbeof t he
butowea:rrg@mhﬁmpqlm phepybdw eroxgmetay lippaolidineHor@rogry1ats H A @ereinafter,
refen@d (o?a)s the (cér)xpoZdeEI 701) viab GbtERATRHST Ink of Bdnzyi@s)-Hsa@pyatidine-1-
carboxylate (s%thesmeg accordmg 90 tHA metnod dlsclorsga in Bloorg Med. Chem., 2003.11. 3153-3164)

and 500 mg of the compound [1-1] according to the method of Example 5-(1).
(2) 68 mg of benzyl(2S)-2-[[4-((1S)-1-{[5-cyano-4-(8-methylimidazo[1,2-a]pyridin-3-
yDpyrimidin-2-yl]amino}ethyl)phenyl](hydroxy)methyl]pyrrolidine-1-carboxylate [17-2] (hereinafter,

Compo

-59.
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f or mal dehyde sol ution and 10 ng of sodium

triacet oxyborohydri de were added thereto, and the
wWOorRooBH8®10 was stirred for 2.5 hours at room  PCT/JP2007/075224

tenperature. To the reaction mxture was added a

saturated aqueous 10 solution of sodi um hydrogen .

car bonate, and the mxture was extract ed with

|
T R T T
commuhd [ibdaccdiding tartbomethddad Exampiec]-7).1 t er ed, t he filtrate
Was C 0 ”(@?fbt nﬁg’%&d{ ™ Qﬂ ﬁf4 {h?&’rHQﬁ@SP%ﬁl%ﬁ&iﬁ Qoyl]ﬁl@fﬂylt};Ii}ﬁnyl)ethyl]ammo}-

4- (8-frﬁlih¥]llqllg%[rl Zmyélﬁzgﬁdd}pérbrﬁlgmf a é:ergPrB é’? Eﬁ‘;vgpﬁﬂer referred to as the
compihd(n BB a3 shedided fion 36 mig®f the commundid DR} cordihgtogimmpohoed @f Example
6-2 )[ 17] and the conpound [18] which are diasteroners.
According to the above iour ification 15 condition, .
of the @)1 mgotrsnpaEdil 7t vas dissolbrd ind mL plshjoporay ﬁhfry* mg of 37%
fomﬁl@dﬁ?dﬁ«kﬁﬂtmn’:’dﬁﬂ 1@ mgwf Qiuineacktokyberohgpidpeers ddded th8eto, anld ittetmixture

was st e(i:1 for& 9Fo rso at .?c?(])lmt tdmpe %Bg uﬂﬁ.h? 1%@&1? %E&L@é \Qg%d&gglgfr%g &laqueous

Tral e compoun
solution @f @émdwﬁragqn};g}mrmeeans thegrirue gvapetgsied widoisefera- [Thy pbtained

organi¢ taP¥VRad $lhedd3YithGatufted Briethnd dried oeeralﬂ@droﬁﬂblfuﬁa)sulfeﬁe 9he insolubles

were g i gt caitr i Sdidlop ekl A o vl B i

by préparatiS¢-hin-laye6 dhromagogsphy (gdevelaping s@lveny chlorogmg@e(hgqol 20/1), to resolve
the cbrﬁ}_ﬁ&ﬁﬁcﬁ@l 7] and 8 com S&M&D[l é]m'hlc:laH}Qajdla'f%aerorr@rs3 6Acconﬁn@t% tt{eribove purification

condéloréé mg (Zf l%dltlf ﬁ;?m;?’gﬂ [lé %éri{lg a qw%?@ %l)comgouggf (aC%Z mg’of the title
comdhhd [HX2wigh is 2 high pelarity ddnppmnd, Béd obt@ndsidothsis a Fhiye solid., 82 -
1 64 ( ncl‘he%gpctral :hatggft(ngco ou‘nd f 7%% com unﬁ?%z{ne g@%;‘rlteii below.

E Conpound
C°m9°"6% 1(7]rn | HxI / 5), 8. 94 - 8 88 (m | H+1Hx4/5), 8.53 (s,

| Hx1/ 5)'H-18MBZCDSEL;) d: bt631(5) = 6. 3HA 3 Hx1/3), 8.84 (sniH>8H),,8.89.(6 BHx4/5),

8. 76§ ?%éﬁ% %lf)/ﬁ%@fgé I/%)6s %2?(1%4}{[&41?5)7 A5 Qn 88 6.62-- §%0]Z| . 1H), 6.07
_6.0 @q) 1Hz4/3)p5.88 5.80mg WIS 362 595 (@Smﬁliq%yp)‘,—,? 15 5. Bis(rr( dF X4/5), 4.94
(s, 1DE63XR4R)n, 312), 2.69 (s, BH-45), 2004 (Hbhi+1HX2BY, 2(13 - 13b1m, 6H), 2535, 3H),

T el o 2 20 e

4- (8- ethaskide® MLO[ 1, 2- a] pyri din-3-yl)-2-{ [(I
Compound [18%- { hydr OXy[(2R) 1-

t hyl h t
i no. 5 EORREORrEdist 18R  ARLORE 0648 o BiARhesL 5 o
THx VD), &% (sNex4OnFddind 1§ MO PH). &166 - p-6D{m, (1hlér6é’i4né10?(§1f1 1Hx4/5), 5.83 - 5.82
(m, 1'H§‘<f1/€)" 586593 é?«é mh@spwmmctm[ 29) 3 .44 hesem, 1hg2 GQ(Epﬂmslt) 2.65 (s,

an
sl 30 205 o BP0 fioh 9B Es LR B L 7 B D°
REFERENGESs: 358 (Mis1)di ssol ved in a mixed solvent of 6 nL
of tetrahydrofuran and 6 nL of nethanol, then 100 ngy
carbon catal yst of 20% pal | adi um 160 WO
EXAW@EM%&@B@ PCT/ JP2007/ 075224 hydr oxi de was added
t her et Synthads dffag8-gihxlirideof2sa]mtridine3eyd)-2-0i(1 -1 54-Hipudraxy @R )-1-

methgggrrql&i ﬁ@%ﬂ%‘i@[}?h&?@%&l]wg} é)g n?isggxgnﬂﬁﬁé? {1 91{i1gre1rngﬁeé referred
to as hgsompnod HE b arla0] (haseinaticr sirredty aﬁfhé sempaund 23 (here, the compound
[19] &RASHE cbinB&mﬂ {mu gl @iaasontdisS PRhs¢ et TaBle@) ML of

t et rahy n 1la7 dgh
sol uti 0@{ nggle com%ﬁumf' %1 See @Fﬁé‘g&gx Losrdg glgp% in,a mixed solvent
of 6 mlepéteta@dxd@rqfum@n@@ mL o‘émethqnh'ethm Ka0umeeof copen @talyrstrOé a0°4o ¢lladium

1.5 hours at roomtenperaturgg- To the reaction

sol uti on was added a saturated aqueous solution of

sodi um hydrogen carbonate, the solution was extracted

with a m xed sol vent of chloroform
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and nethanol (mxing ratio: 9/1), and the resulting
organi c | ayer was washed with saturated brine and

waleiosdsiover anhydrous sodi um sul fate. Ther eaf t BCT/JR20€7/075224
i nsol ubles were filtered, and the filtrate was
concentrated under reduced pressure,,to obtain 220 ny
oftert butyl [(1S)-1-(4-{hydroxy[(2R)-1 10

t hyl [idi th et h b te
o L U B B el G UL L R e
hydrdgt®atthpgpherg.2Thekbtalygs was ﬁltdnel throtgheclgo angoberfdtritd @3s canpgntia@d under
h ' 0
reducgg Flggsrnte ?’hé ﬂe{uﬁtgg ?&ﬂ@@&&%s&ﬁ% N‘ﬁﬁlﬁ o@@&zﬁ’n‘y&%ﬁil_ranptﬁ%—rpl 43?11& Jf37%

€ss Sso rom/ e conmpound [ 19- %
formejde e s Rer 780 4 ORI M petony BRI WeroAdgfhsraip ipfthe mixture
was stifredfoa NP héurslat ('03)11. terfieBureli Tughd Lactibiesopution vascidtiddarsaturated aqueous
congdi t.i o e
solutlf)?l_ gfi d1um 5drf) 5:8{1‘%% %psoﬁ?ﬂmlas ét’]racg é%ﬁﬁn&é&%ol@ 'ﬂf&foform

y conmpoun e Co
and mglfuane] mixgm il o) g thegprybing erganicripeer wipewashed i éftarats brifte and
dnedtob& aﬁl@'&'ﬂﬂyfyaluh]sﬁﬂfat@ Niche S SXEER, %H]ﬁiso[ugﬁg wété gltdéde sinkecitrate was

oy RISt ot R St iy oy
methﬂlpmllﬂmg)-yl]n&tlﬁﬂplQegyl)elhy]-]p@qlfagl)ate [18- ]45hereumftgr7re(eﬁpd Byt the compound

019,70 - 6.67 (m 1 H 603-602(m 1 Hx4/5), 5.85
5.76 _20

C 513 @B r‘gg_sgf})eé)t o c%x)l%)g 119 agd]lls é[{% tltlegbérlféfo%d (20}iS3e obtained

both 45 coBkRss solid. fb6r Bang Blle, coBpdBd [192] @141 60 mg o Hip compopad [2-6] according
to the]méﬂod(omixzﬁ‘rr&e 1- (]7) 6A?’cc£>rq Qo the ﬁ.m%t!ﬁlon Sdiiitions mehtidrled mJExample 1-(7),

the cemdggl 9]3vasgrlT(§Vjpsoéadlty cpmpo %%the %ﬂﬂ@%&] a%%hlggpolanty compound.
1HXx 1/ 5) The8peBal d&ta oflthtxcbmpdynd 2B] &ld%m()omnd [R0¥ar6 pigddnted below.
Com (gfl lﬁ, 8.56 (s, 1Hx1/5), 8.52 (s, 1Hx4/5), 7.43 -

. 5}—%, 6.70 - 6.66 (m 1I—2, 6.04 - 6.03 gn}l
Hx4/ 5) , BB (CDELYAZ 9.6 9404 Ay /)68 B 8894 mp F1fpa/5), 8.57 s,
1Hx 11$XE3A},, 1Hx4/5% 7:45 57.10(nd, 5H), 148 46 6] (m,4HF4.03~ 642 33 l(iml/S) 5.85-5.76

o 3053 Dk 3 s 0 U by 8,
2.46 @,3}@ 253]_-25@((11;@H)4W5 h51gm, @@) 1.63 ¢, .B—gg.ﬂz 3§},|)] 37 ¢, .!377§ Z 3H)
= 7. 8higs: 434MPmSS: 482 (Mrl)+ 30 EXAMPLE 21

c (%Efls of 2-[((1 S)-1-{4-[(1
°m@§' ? ert-butyl ami no)-1 hydroxyet hyl ] phenyl)
ot hyl ) SHWIR (ADEBL B5 (dibT GREE ATN)/PIB BRGOTHX1/5), 8.89 (5, THX4/S),

8.80 ?— 8BRAY, fmdh/@y 835¢/ts) nisyisthng1Bx4/927 o 16/ (inl ﬁ{)[ 81d- 6.66 (m, 1H),

RN IEARC R o

- 4.33\s 18R BAD na.d4 ais 3H), BTH t .75 Oh.i 18D, 2f4d 0 2h1 101, 288y, 2556 (3, HBX3/5) 2.17 (S
H+ﬁ9m39q% ﬁ%séi. 4@15101 6% Ugscg‘HinX}g CONRIUNGH-b1]
according t anple 2-(7). The
spectrdP“ﬂé?%“@f the conpound [21 ] are presented
below. -61 WO 2008/ 081910 PCT/ JP2007/ 075224 ' H NMR

d6) 8: 1o 20 (4 3= 68k, IW/2), 9.1 (d. I =
EXAE’B%E?‘ | bl / 1Hx1/2), 8.96 (d,

J = 8. (ﬁélzlthesllsl-‘Bflzi[Q}S) ls{g‘islse%(tevmfvlﬂlz)m)-k 77 (s,

hydrdxk'&hflﬁ))lenyf}etﬁﬁl)aﬁﬁno] M[K-td’iﬂﬂorome&y%u(aﬁo[l b- a};bjgilé -2)yl]pykin@dine-5-
= 1 Hx

carbo%nﬂfélf 21J/(h§rfm}é|%ér rﬁferredéﬁasilﬁfzconﬁyz%g ({% /]) 7 45 ( £ ]

54. 4Hz,29 Mfmgqrochiprlge]salt o?thg gtle( qq)fnpgpqqi [q.]ﬂ( _wszc)btampd g5 \(/lpte solid
fromd 0 Fmg oéthl.zaom]pbm/[i)s} an®98Rg of fhe Mnpbiid [4-2] according to the method of
Example 2-(7).

The spectral data of the compound [21] are presented below.
-61-
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52H), 4.51 - 4.45 (m 1H), 2.60 - 2.50 (m 2H), 1.54

- 1.48 (m 3H), 1.00 (s, 9Hx1/2), 0.93 (s, 9Hx1/?2).
worewsosBo6 ( Mrl) +. [ 0243] EXAMPLE 22 Synt hesi BCDiP2007/075224

2-[((1 9-1- {4-[(1 S)-2-(tert-butylam no)-1 10

hydr oxyet hyl ] phenyl } et hyl ) am no] - 4- (8- chl or oi m dazo[ 1,

2-a] pyridin-3 yI)pyrlmdlneScarbonltrile[22]

(hereinafter, referred ngound &ZZl% 1.2 ¢

of hydr 6ENMB(PYEOsds) ¥ 1%?"@%-9?‘# dH ool { 22fHadE%1/2), 9.06
(d, yelaiznierk 12y 8@6\(4) 1 £68.081a) 1iHsk 12y, 8178 (21123 /2), 817 (5, NEIx RN R.GUGAIHX1/2),

864&@ élldﬁ”fjsséxga%{oﬁ? Q&' J[—97 2z ﬁ?ﬁgg?ﬂ ﬁq%ﬁosﬁ W82, 11x1/2),

pectr
745 gohmpattie [1221}’2)a7r?e7 -gF é‘érﬁPdebe{?)o%U @5 = RHVEL OIS0 6)04 (m,
2H), 8511@49é§n (1ﬁ9| 2.60 - ES@(;&HH) 13481tiag (th,3¥3/1200,(s, 9HLB2) 693 @, 9FIx1/2).
. 8Hz, 6@& 99 (dd, J = 7.2Hz, 1.2Hz, |Hx1/2),
8 97 (d“‘asj 4‘r2|z 1Hx1/2),.8.78 (s, IHxI/2), 8.75
(d, J H028]2Hz, 1Hx1/2) 862 (s, 1 Hx 1/2), 7.79
ExAMIE 8 = 7.6Hz, 1.2Hz, 1Hx1/2) 7.72 (dd, J = 7.6Hz,

08HZ / m. S5H+H HxlI/2), 7.19 (t,
= 7. Mme?‘%é) 27[55;3) 17{40[6)IS ?‘,%e%'b‘_ltygf“ S Mkl /2), 5.28
hydrexyEthﬂﬂ)hényl}emH)qmlxﬂo]~4£(8—chldroné(chﬂ 2-pHlyridiR-35PpyrinfidiSa-S{carponitrile [22]

(here?dil}ter x%feﬁ’éd to asthé gon(pmmde[f%!) 1. 00 (S 9Hxl /2), 0.93 (s,

. mass: 490
W nt h eSI g gé)f hydrochloride salt of the tltle co pound Exﬁwas o tame:d3 asa qute solid from

223 o B apbOTOOY it iy 3 scotin /9 i Bl 21
4T1{e[ &t? ld 3ftﬁ§c poynd 2] arigesemed below.

dlnet r ox phen et hyl %
m noj IOy (F?EASQ ‘bhfr @F‘lJI < ?8‘('% &l ?P pegd, J = 6.8Hz,
1Hx1/Bf £99 @4, Jt=07. A%, 1.Diez, CHRPDURGY (261 §.413a) dlHk 22)] 8.78 (s, 1Hx1/2),8.75 (d, J =

5. ZH% q?lrx‘?/‘zi‘ §f65 Eshg-l 1%67“792%1 Er 7%?—1z 1*’2% gi(ﬁ%j%z[(&f‘l ) 7B BBz,

1qu2)a§¥7e~r7e¥§|m §H+1rbl><é/32;é lgéteJ Tb%‘ﬂ@ 1@71/%)13 001 JrHe?Heo | Hit1 {228 -
5.05 [h,2PR1em -4 G SISD) 47N Q.52 QR 21, 1034 -H-B-(IVEHR 1060@k] 9Hx1/2), 0.93 (s,
9Hx§%ormer cially available from Chem | npex International
c.) and 693 ny of benzyl chloroformate in 10 niL of
1, 4 30 wissx¥ana92dt3 . ml of water, a | M aqueous sodi um
hydr oxi de sol uti on was added at room tenperature so
keep. pH 10, and the solution was stirred at room
EXA@&E@P P‘Ei&é‘ for 30 mnutes. To the reaction solution,
5 M HC Synresisafde8-cgaopaspy limidaed| 12sdlpyrida-3oH)-2-6((13)- 1Al 2-
dlmemgff)&H&lﬁm\A@ﬁ](%&x?ﬁe%@l]wehﬁ}ﬂymﬁnnaﬁ%rﬁhﬁe -5- cam&ntnle [23] (hereinafter,

al ned or th saturat
referjsgl fq s thezsﬁ'apw? Qabax&%l.“léhmmﬁsu ée?‘ﬁ’ﬁ& 10 fhg ﬁ?‘glfﬂ“?‘gftzé]) (here, the
compbli@l [23]%6d thb k@spowst [24]fard disteedmerankledstiee Tatld §)at e was

concent (rl ?T(?g M%ﬁ ere %lsp | §§W0%g{109 ml%éﬁ%cdﬁgnermally

of 35 enzy car ony n{}ﬁ rol i ne
e e ok ) e SorAR 1 oL 15 a0 L of 1.4
diox4n@ 3ndld L of Watdr, alDMaq&eohs kodiom hodrb dddsenititny/waiaddea avroors teBvperature so

Q he Q n - i
as to?&tp Ip‘-lhlii) S?glﬁtlilon?tva% %ﬁrné]at r]gglm gegnggigthl}e% f%?ﬁl?utes ? tha reaction
solut@o;ﬁpMéicl (was gded so@s foRipel thefphkta A, avd the My wmtrmwtheégl acetate.

The dMfdird8 QM@@?&Q@%M@%Z@Q?@%R& arﬂitdnéd)é\fé} irﬂi?ﬂ)&fs&ﬁdgﬁe@mm sulfate.
heat ed under

The Wﬂ{b#& wFrg gxt re% ﬁm(gg? Bl{r tS Hvas concen é%tﬁ rugfier reduce(a (r)eassl’lre to 8§‘tam 842 mg of
1-[(benzgioryembooAll-Boretiy EL-polig [23h] (hersinaftid ederreé mjaStth?eCOnrp%mdl [23-1)).

Was eXt ("Zf‘ﬁ; £8h1bd Bbtan%my Idlsﬁq:\%gqat@ lTr g bfhe SdM RLMAY3- 1] in 16 mL of
R P BREEE e AP £y Grabtgatan 3lton) wes added

i nsol ubles were filtered, and the filtrate was
concentrated under reduced _pessure.
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5 The obtai ned residue was purified by silica gel

col umm chromat ogr aphy (el uent: hexane/ethyl acetate =
wAa2@B0sm 60/ 40) to obtain 498 ng of benzyl PCT/JP2007/075224

(2S) - 2- (hydr oxymnet hyl ) - 2- net hyl pyrrol i di ne-1-carboxyl a

te [23-2] (hereinafter, referred to as the conpound

[23-2]). (3) To a solution obtained by dissolving 377

at rogm E;a(r)x{‘;ﬁrtagfee o :’trl%?ng?tg{el[)ﬂzs H‘E}gbf]éﬁééggé ‘%{ﬂst i’8 rtllledreactlonI solution, a
saturpted aquelus sotddumigsrogeichadbordte somGon Vasrpded aind the mixtd® wanektradie with
ethylrgcéﬁt%J rﬁle%%ng{e&%a%g: 1%&1%96355 vgagl{eh Wfth gaﬁ’ﬁratgd ltH?H C?;nd Ir‘i)edtobé' anhydrous

reacti on so sat ur at ed ueous soO
magnepipp$ifatea (The Benlyhles Sisrefisregaad the il vioh eonfnicel wndgigduced pressure.
The @t&ﬁeﬂ@ésﬂde Whs pirifiddl b9 st Dgeltol dEchediiatiigragiey (@i Hegane/bthyl@tetate =

i e T —
[23-24 ghereiinafterdrefoured toanthg epmnoundd@?im sul f ate. The
i nsol ub{3gso ¥Rioh bﬂtilﬁérd%sj dlsﬁﬂ\ﬂné e nfgldf the %xﬁpo‘ﬁﬁﬁ[% 2} and 147 mg of

pyri 1%31(1: 2 gténrlségﬁﬁrﬁf de r6g§j ‘t: ]gfsrs f[u eic'x'ls g:{rloedm e was a?%e% ap room temperature,
and theymiitrae waprhagsédunferireflun for 1hewraie ;thetrehytiona@lgtn@t asaturgdrqeegus sodium
thiosQI{té D utibPw R Nand 4 nTtuRwab&iédttd WithShtodoforfl MH obtamed orgamc

3-3 h t
W DIHEN G T VETENE e M A,
sequetinlho emidiried dved anhydxord s&@8n smjfatef The insolubles were filtered, and the ﬁltrate was
conc&lmlé'!ea‘rund& realﬁt:d‘ ﬁg@&rp y’f'lﬁtobt\éingdqﬁmdlw»@gbﬁ}ﬁiew §ll£'g§l§:@iu¥1§d

tetrah eratu

chrog iR RS PRGSIEU| P8 L0010 L AP LTS G T oeniyt 25)-2-formyl
2-methytpytrylidiet 1-datboRy1412126.68] bt muExmaeBwdud bso cowpeund (et
thereto ) H3tn?g of%e cérH)(ngd E\t 1]thko50§ Qngsbzllﬁq\l Neﬁpé{rﬂéﬂ{y?etl%%e

1 hour (IO obta whit e sustgen& on .
diamjpe wsfe dass‘fléqdrua%rala of tatraahdrg%{amtbeotﬁmpmba@ gisolyyion was kept at -78°C,
and tBérSISE VLl 6Ch-82B4 litkthmO.66 Meneemaum) {v&&daﬂd theaso. aaftbe slirring at the

same, tenﬁ%erz}tur% for [Pg?ur ?o ofgilg hé’l rreseult\ell\ﬁ$y % smn % 2 mk%%a%emdrofuran solution

ure Ion m xture
prepased hyrdisselwing éR4ena e therermprund {28130 v qs‘éed thesgtes@ndyihe pidure Was stirred at

the sﬁﬁ’éjl@ﬂperﬁﬁ}ﬁl fdr MG hBarXt 1Y tRe l\éﬁﬁloﬁfﬁtxﬁﬂ@ t edurived zh]u&IuEI Mrhmomum chloride
anl c

solu 557 sty B DB TG 6P T SULF AT O SRR Lne ber was
washed it sapiratheine ahd died ovehenfyfrow! sl sulfitsy @hasifiet, Fhe nselebles were

filterBd) dnd theilkrhtk WabdoBceRRed ARG BllLéed pRESuKNS Btaih Sédﬁmib)-z [(4-{(1S)-1-

[(ten[t{ufeog?(ilgbgﬂé gﬁ’g{%gﬂ‘éﬂgﬁ giﬁqqﬁ%«yg%eﬂw] rﬁetﬁygpyrro 1dme]-'1 -carboxylate [23-4].
The @ingpoydd)[Zh4idbrioy wastahyikiire2f tvetifoplepywhid] Waitiree phrifed bh eikisd gel
colufh alr&gzﬁogé‘ fph){ (ehB&: &Qﬂﬁ@h&?ﬂac&%@ 41)0/6’¥3t4@}66ﬁg oPﬁ@ﬁ 169 mg of a low

polar;tny )fgq)rgpgsrgdgqcomqf)apq}hﬁ rerlgxlrﬂsi gfﬁétuiﬁigrrtg?)mve( (‘QP(H% _[23-4a] ((Ijlerel}'/nafter referred to
as thbeongpaaddg3yd]) a et’fdﬁgaofra hdhQrolrity@offiubdicompound thaf etutciSterwards

by o L0 SR SRR 10 e
compogndi23-del it BPrawrsaol B RMRAYAHIBHh end[thexomagqund B3Ab) i 2 Preguresr of a
compbulid [@1] de&rigéd 1atyr. conpound (conpound that el uted

afterwa the a

e el SRR S b T o e
compidend] 1241 hand 5¢. émg@lﬂﬂi‘é CTIIZB’UWH]B g aepors#lr@é@uﬂls axetheds O§E MPLES 17,
and BOBPRW)d [23], and the conpound [23-4b] is a precursor

of a oun descri | at er. 23.3 ng of
t he con‘ﬁﬁ&ﬁ‘iﬁ“f 2'%‘]a %wgﬁ’f’%ﬂ%ﬁgﬂ “ﬁﬁ@%ﬂ%ﬁ’%”e solid from
38 ng of the 35 conpound [12-1] and 57.5 ng of the
conpound [ 23-4a] accordi ng tg.the nethods of EXAMPLES
17, and 18-(2) to (4). The spectral data of the
conmpound [ 23] are shown below. -63 WO 2008/ 081910
PCT/ JP2007/ 075224 'H NWR (CDCl 3) 8:9.70-9.62 (m IH
1/5), 8.98 (d, J = 6.8 Hz, 1H 4/5), 8.92 (s, 1H 1/5),
8.88 (s, IH 4/5), 8.57 (s 1H 1/5), 8.52 (s, IH 4/5),
736728(m 4H), 6. 96- 88(m II—HIH1/5) 6.71- 6. 68

NN O™ N — ‘A - -
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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
W@ 2q08/08191H) , 1.17-1.15 (m 2H), 0.92-0.86 (m Bty/IrAEH175224

508 (M+1)+. (6) 10.6 ng of the title conpound [24] was

obtained as a white solid from38 ng of the conpound

[ 12-1 ] and 57 5 rrg of the corrpound [ 23- 4b] accor di ng

to the pe and 18 { % 5((/\‘122
The spe&NMR(GQF!;) 32 791262&%%%%8 984y 1 26 & e ), 892s, 1H 1/5),
8.88 kel ows), ‘8157 VRI (/BDES3]s, B1 4/9), 636-9.25 G, (4H), 6]96!—6]383)1 118+19171/5), 6.71-

1 9 / 4

668& 151}{% 4%)%%78 QHm)f 5'54132&1515%/?) 4?{?4’}87 1(&@7(‘:‘% 1),2:59-
245 (23 1923w mslwsawm 3 3051650 B 68 FerFO1-126 (o,
1H), 415), 15@.1%6)9%5(%% 4/5), 5.85-5.80 (m IH 1/5),

5 40 5 28 (% Hf1/5) 5.14-5.11 (m 1H 4/5), 4. 43

Mo (m 1H), 2.62-2.49 (m 2H), 2.28

( S 3 H) (6) 10.61mg of t@q‘;tlt(ewpmpqqyd [24] was obtamed a{smwhltg splid ﬁ))m 38 mg of the
com 194 an&57'5§1 &t co nd [23-3 a@coﬁl t§the HeHhodslof EXAMPLES 17,

‘;ﬂunf?[ A rr'?ﬂd)ém[ At ndood (Mi1) +.  EXANPLES
and 1$(2}Q )26 Synt heS| s of
4- ( 8- cyHiespecogyhta of tda@io{piulﬂ{%\q]plyﬁhmnrbBEWyl) 2-1((1
3) | - {4‘}&(11531 E:béﬁ)s %6?9%@(::1 1H 1/5), 8.97 (s, 1H1/5) 8.9 I(} 1H4/5) 8.74 (d,J =

| d
s [EHB) BB TRk Y THE TS E B B L V8, o5
6.64 (e f18r 47D 06.0406.625(nt, hig 4‘5@[5]36-(51’86 (h 23] V/5)ahd0-5.28 (m, 1H 1/5), 5 14-5.11 (m, 1H

45,4 4§§ g%?% PP 118, 933904 (2; AhPYAd @izt 3 8l)esZml] (1) Bs-Lso (m,

2H), [lé% 58t bk h3d-pyt oIl i A3 2-19 (PAY R B8H 8 ) | phen
yl } et hyhdsarsoaipyt.i m di ne-5-carbonitrile [26]
(hereinafter, referred to as the conpound [26]) (here,
the conpound [25] and the conpound [26] are

EXAMPAES@p aushdér s. Pl ease see Table 12) 25 (1) Benzyl

(2R) - 2- iyﬁaﬁe&x(&fﬁ)(slcydldpt@pﬁmldazon 2-alpyridin-3-y1)-2-[((1S)-1- {4-[(R)-[(2R)-1,2-

dime@&hﬁ G ar%?l?(ﬁx%oé(n}me@%ﬁ% I??X l% &}y@%]ﬂéﬁ){r{ d[:h%e g)can;g?nl%llge[ag] (m:remaﬁer,.

referfed CmaSIthegomf’OUFH BSMand3- @rQYCIQPﬂOI(Y(b@FﬂﬁEQ[ b?-alpyly/dlla@ﬂl)ﬂdﬂﬂ@ 1-{4-[(S)-

[2RET, @gﬂggﬁ‘; 8T {IE Sﬁﬁd}%ﬁe@i}gbhehﬂ tﬁyl)araﬁs]gyrdhxaﬂe 5QarbbMtrile [26]

<herefﬂz§erfff%6 g e 15 et Py 5L o R e
diastergpngks. [PRBsekeclTableH@y ei nafter, referred to as the
ngfg:in”(g%%ﬁl?yl%zﬂlﬁ[(@ft%)lﬁf&téo ng of [25 1 b]

bty Bong e e e Y SO T T A 25-1] vas
obtaidl@isieii b off H-a-MXBIPRI-69 (QdhnarihllR 4vajldhle frorm CEGAMRIek Siterpatienal Inc.)

accox{jiﬁlgédrjt% ﬁ%ﬂl&% gggﬁlglglﬁgﬂs 21( QE’?H @9(45 hﬁJe &5&&9@[2@ 'lf oc’Jtamed was a

mixtgrhg! P SRTPIBI 8 13T W eFip T e i e ? Fidhe mippt 257 5D and 134
mg oatztse b)\@éreifafter) deérrdd heasale@vmp@ad (M5t b)) Merei obtaled aidpthiphrification

cond 1 11 scrfme W 9§2£&gtln PLE?%%‘ loa' polagtyfgmpound
(commne mamlmcy prandey e awnp@pwamwm%la[} 26d the high-polarity
compol&S @rhpdh ﬁ(ﬁthat clutfi @fidrRetdd €hd@Shd dB6veCoRaNUANE alc@Bpodhd [29/a6).

oo o it - BTG gisBpfig ' "

y1](hizcﬁ@@br@@bﬂ]izmenﬂ}ﬁfhxlE@b@ﬂ&tmﬁrzﬁherelo@er Zeferrpd prps dife compound [25-2]) was
obtalhédtd'o@n @@WE}Q chgﬁlun {2911 L a@&frdu?g' to ttfe‘ﬂfe%ﬁﬁi Eml\ﬁfLEShg and 20-(1).
compound [25]) was obtained as a pale yellow solid
from45.6 ng of the conpound [ 12-1 ] and 49 ng of the
conpound [25-2] according to the nethod of EXAMPLE
~1-(7). The spectral data of.gghe conpound [25] are
shown bel ow.
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5 "HNW (CDC13) S 9.63-9.55 (m 1H 1/5), 8.97 (s, 1H
1/5), 8.89 (s, 1H 4/5), 8.73 (d, J = 6.8 Hz, 1H 4/5),
w@2®8/0§910 1H 1/5), 8.53 (s, 1H 4/5), 7.37-7.29PCTyP2064)(75224

6.93-6.84 (m IH+tIH 1/5), 6.68- 6.65 (m 1H 4/5),
6. 02-6.00 (m 1H 4/5), 5.84-5.77 (m 1111/5),5.38-5. 26
(m 1111/5),5.13-5.09 (m 1H 4/5), 4.67-4.50 (m 1

2|—|5 4, 34)/5124 Tgo{?)ﬁ tltéﬁ?mptémgé%@]eremg}% ret2 rregi %tlgeico%ﬁéund [25D)

was Qithined bs Halq yt)low sotid Grofd 456 mg’k}ﬂ)he cdmBRind [120] $ndh49 Aig)of the compound
[25- i‘]l\)ﬁ dinglc@thé metﬁc]d_ng)%] § (m 10 5H) mass: 508

ute confl guration of the title
conpou nB“e[SE@]ral\ﬂé% offhe eamprndd2Y greshwn beloM owi ng et hod.

To 9.2 WONKIR (Chel,x®p69r5d (h,2A5+ (5] 8.971(sHH 1), BSRsNIH 4/5), 8.73 (d, ] =
6.8 }i"zgi’ﬁﬂ}ts‘f' 8@% aflﬂ/k'm; Qﬁ’g ﬂﬁh/@)‘% 3?9'2%{1 Qff), Was- @qgﬁdu@h 1/5), 6.68-

was stirre

6.65 gaibl 4/ D G00e 1H 465), 2 84S $m, HE1/Pn 3822 6. dH 168 5u‘t3r5o(}? (m, IH
4/5),\a59 - 4050mﬁan{)ra$4qgi andean-3Edmceg, mmw@ezmgo 11-D@1 (m, 2H), 2.04 (s,

i t
3H), \(Xgéq 69(??’ aZI:l_’(lislaé3 Kng hv%a%ﬁ% jﬁﬁﬁ%ﬂ% 2o ’?lgllsnle or‘ ga?ﬁ5 50-0.85 (m,

5H)| ayer was washed with saturated brine, and dried over

anhydr oyss: g@gl(mm sul f at e The insol ubl es were

filtere conce

reduc edg bﬁé? “iﬁ’i“ée ¢ raé'Bi’ gﬁtﬁat&le cglgPodlﬂ‘ghV\ﬁs SlﬁtF ned(? Y i
follopingpathad.i Taed.2 ing nf thagempours? b ekt logl efiaMtagueoistpatapsivgn l]ydrOXIde
solutithl vﬁ.f; add€d 4t &Hltte(rh% erature, and the mlxture was stirred at the same temperature for 2 hours.

net h
The syipbrbinn yﬁﬁf%ntat@ea@% FEbgeR) prein P PR L E g wes added
and th@hixdje (3ekrteicrd itk chlorvfofrer Tledbthimedsganivdayeowsorasitkd with saturated
brme[ Zxﬁ dg' 1;3 ovenBéﬁh)%s (:,(Nﬁﬁlln §diate Ofﬁerlﬁls%%ﬁg wgfa f’lﬁ&éd) and the filtrate was

freasur ement of the compound [25-4]|, the absol ute

concprfgfed griearedusespressure- hBleé’Bﬁ’;ﬁ‘Eﬂfﬁﬂd‘[eZ@s al]ﬂﬁa%y RIFRGTAiVG thig-layer
chro@aogaphi ¢b Jbd 6. Nag ef ehebey ( 1ISp t-{4-{(BR,7415-78-nrethyb8-okdi@rahydro-1H-

pyrrol(g'i 5 cH g]rrgeggl]ﬁ)-yl pg%l}gﬁflgcg}bgé £t£ @%M] %@{eﬁgﬁﬁ qf%l%dgg i:st E'é:“compound

[2545) GonNBE @lupigis ST R TRB0 M PTon 9] esranpea (At lote eglue

COH%%E Bicthe &%p&gﬁ {2%534] aam@mw REpbad [B3pwere thasieaf
an r t
The comgbini S ik sbuRilis LRl palMep Al X st smfuna o

was Ght8®d9s Sl yejlow $4lid figin 458, gt ghegompaynd [1241139d4B)ng o’ethswmpound
[25- Kb'faccbrhln%jﬁe metfbd®8f XBAMPIHES Suhd 26 (26l ad(3B2 (m 4H),

IH 4/5
6. 04- 6 é‘“?%’al (g °F}’% 0"21’8“'{%‘69@ a‘?é'? (b%‘”H 1/ 5)) 5.3
8- 5. 28 'tHNMR (EPCLY &Y 63-5 5i6n,511'11135)($l?7 8.9Hm4 A8} 1H 4/5), 8.58 (s, 1H 1/5),
8. 53?3 %Qn/é) 513 (7'312811 4H), 6.9 648?5 (nSlH H)5), 636 6’3621(51 311 9/8), 64-6.03 (m, 1H

4/5),$ 57§ (%51}&1/@65 %iﬂ} 282(:;3 lH]}/Sé,ZS %ds 13}@11—&%@) ?,&éﬁgémﬂ) 4.43 (s, 1H),
3.15-B. 036m,]1Ha,62 63r2.492 ) 2H)12.26¢s,13H)A.q9A3.051 (H) 1H)D 1.891.60 8@ 2Hmn1.62 (d, ] = 6.8
te configuration
{;pl) ﬂ% Ee&%co%%ﬁgn (1%0%%8@%2?%§m ned bygt he
foll ovm‘ﬁ"gssr?ﬁ%’dl 11.6 nmg of tert-butyl ((1
S) - 1- { 46} THeQbsdRIR) corfiguidioh ¥ thedtitRXompduhdf2g Pwaa-dbtetndied by the

follo %g nﬁhg n% %f%?éﬂ,u%%ég -'g gks} P&Z%h%t%&l@&)o&%%m%

pyrrqlof5,26]() 31@moldbxlh>hwt}ewlamqb@eatﬁ{j,5ﬁ (herginafies rrpfermsdo pstise epmpound
[25 %wzﬂ%ﬁ@ﬁﬂi fdn $Omi band@hhesa (B 1RAMRaED thmethstd of EXAMPLES 65

r hauser Effect t
(o N Vst G E (RSB Py &1 Gl PR PO Mootuce
configfiratidne ohagyopeund [225616hd thetitlet dompound [26] werergesermanefl. 26]
were determ ned. -65 WO 200&5Q081910 PCT/ JP2007/ 075224
EXAMPLE 27 Synthesis of (1
S)-2-(tert-butylamno)-1-[4-((1
S)-1-{[4-(8-chloroi mdazo[ |, 2-a] pyri di n- 3-
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yl')-5-fluoropyrimdin-2-yl]am no}ethyl)phenyl]ethano
[27] (hereinafter, referred to as the conpound 5 [27])
w@ 19080819t ure of 18.9 g of PCT/JP2007/075224
2,4-dichloro-5-fluoropyrimdine (cormmercially
avai l able from Fluorochem Co. Ltd), 42.9 g of cis-
| - et hoxy-2-tri-n-butyl stanyl et hyl ene (synt hesi zed by
the method as described in J. Am Chem Soc., 1977,
99, 7365), 3.97 g of dichlorobis(triphenyl phosphine)
pal | adi EXAMPLE}7 and 380 nL of acetonitrile was
stirr edSﬂnEheﬁQ& 6f59r2 (%rth)q{'}[aﬁnnoﬁfl g@ga@)olo 11 @gchtld?ﬁmﬁcﬁﬁﬁf b @fyridin-3-

m xture, pot assli urTL
yb- 5fﬂ“8i9PY'a’@d\ﬂérYé]a‘§tﬂ'ﬂ}é&‘ypﬁe’l‘%l“g‘aﬂ‘%h’&l @hﬁfémhf TP the compound

[27)stirred overnight at roomtenperature. The insol ubles

were fi gg "t rg '8{ ﬁ&%of%l 1<§h?oro §$lﬂor5§}%nfldllxet('éaﬁrﬁermgf available from

extract tal ned organi
Fluoiaeer Cashs) A ROECT EHOGR e Bl lsD @ Bep e Y the method s
desciftRE HENAMAChem. S&doTH, § 993 d3659\86807 gain BiyiE 6robis(triphéhiylpivsphine) palladium
(D), ?Srﬁ'd: %(? Prnﬁ 8f z\;,rc\gtg)m%:ro f]vgaesﬁs rrr%eclitsaé gﬁgﬁcg@ hlosrg r gger cgtﬁqg {hlg ?eactlon mixture, 113
mL of peter and 33 g obrotassien fluaside were adisd ﬂptm frid gl nb\ymeuwais &tareg @remight at

roomGE&thpefdure NTHR %Blﬁﬂé@%ﬁléeﬁﬁd%&lgh Chfvte 10X 88 GiltRieRiak edfbibdwEh ethyl
OO0

. I ooy o S Sy R Yo By sy, g, and drie
over puthydroiis spdien eulfatef Tbe insalubles wergdiltenod, and thé Bltrato oo epnepntrated under
reduded gregd.l)e Q'ﬁenathé( Siehi Y r&RAué Has. ;fug)iedzt@ salcﬂ A Eolfidiec BY (eluent:

[2 in a
hexadoly! e 0L 0D b ULgteGH 2SR (2 oS :
fluordpykimidined T Ll (hirginadiei, cbfdredl thens m$ommhﬂedj[2m Vles a pailowedidc ol d

C 0 ndi ti @5‘25 2’3‘%‘& ﬂ‘ierb%m{}&ﬁ&& E78 ] Wasdishived if 9 nitled E&l@éﬁi of 320 mL of 1,4-

nper at ur e T0 the reaction sol ution,
dioxapg § mlgofyratep. Hiopra st RirbsprBRsyeinef 3l s WaRRsidefl undgs gn fce-cold
condftiog and the Mib@uryvass sired at @@masregeringd for 2hourO dintheapguasradolutien, 16.0 g

of 2- a:mrxg'-? Ict‘i)llrﬁl% m%%?%ﬂ&h MhMXHyed‘ngﬁrped%@&pgﬁad{ foom temperature. A

ereto, and the mxtu
saturgigd gqpeue GPdlUWi hydrogen parematesaiutjinivas afdeg Hietsiop it nalﬁ'are was extracted

with maﬁ)laa Q(QJ/en( cmcKlb{(Bg)rrﬁ ahd Iﬁ@thaﬂ[)ﬂ(}mxu@”fﬁhdam RiThe dbtsingiandatic layer was
dried. ovgr (?Phl}’b rous so\(/avleum esu%fé-t)tf el[he &Xge Q uet‘?’?]tsl efdeldiu ;{Hdﬁtl lflclt?aiie WasIDn%entrated

ter e
undecrgiusehpresauredTo haehrined aesidee @ewe‘s@@ﬂ@d ang ﬂleﬁextetlsw figrgd for 30

mmu}fe@ ' STIUSLd \bﬁ)&ﬁ(@@bmﬁatﬁﬂ dad dne’ﬂrﬂxﬂd& RQudt inte%bh@ 10\ S 20.0 § 6-chloro-
n ion
s-c-gffroar-gaeiimip T Rieeat g sPE 2 B st bR e

com@Bum{RHL2] as a yellow solid.
3-(2-c *”('3)3{ &x offtﬂeté% i 2031028 didsoWked in50 %Z&[cmox%foadams rnudof

I ne r, ref
iflupieetsices o ﬁfraw ol pro 3] g 4GS P BBOTLR oo
tempgr2tufe]forvia®ud i The chatiod salutiob vastoncdntraterd wdefratupgd pdeSsurd, argifthe obtained
resnd&er \lvaIsl H{?ﬁ ‘&%9 Fs‘lgl:acge%‘hﬂm"@%n@ggﬁ&yt(g%n?tcﬂloMﬁgﬁfmeﬁ{nol =100/0 to

tur
901 B RIS GG F-rmpopByliohery el Gy FnSeapeh 3
(hereWiaBerCroREEIND bathecbmpoaT2T-Bylascochipsarsur e, and the

obt ai ne %/@)s i £l j Ll
chr onat 'é‘gn?)ﬁlgriie ' uegh(?weé: ﬁ':ng%ggglrrl ?rz;]r%eoﬁ Fi'Ie °&9‘L°3‘5@1[87 ih 128
of sodigih tayponats, @gtlg oj:bl_-rrpetl@'l-g-ﬂayrrohdmone was stlrred at 170°C for 2 hours. To the

reactioh @lutlmi»aa'tér wWhSddddd, ada tﬁ&ﬁﬁ(hl)’d Ja3kerled wh étn@{eﬂ sdehiydf @Rbidform and

ethyl cf% %% %%()7 éﬁ;) 1&: glgt%ﬁe%% tag%l’lz}yérevfza(es% eh%\ With ?vg’tert Qn% then dried over
anhy@O@ﬂogumﬁulfatve Thowmpdubled wefiltered, agd g firatgfwag me@@wﬁbluﬁer reduced

[27-3], 1.12 g 35 of sodi urggcarbonate, and 10 nlL of

N- net hyI -2-pyrrolidinone was stirred at 170C for 2

hours. To the reaction solution, water was added, and

the m xture was extracted with a m xed sol vent of

chl oroform and ethyl acetate (mxing ratio: 1/10).

The obt ai ned organic | ayer was washed with water, and

then dr| ed over anhydrous SOdI um sulfate The

o N a o T o " .
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chl or of ormf met hanol = 100/0 to 98/2). The obtai ned

sol uti on was concentrated under reduced pressure, and
wao b@sogwidue was di ssolved in ethyl acetate aneCT/JP2007/075224

solidified to obtain 3.79 g of the title conpound [27]

as a pale yellow solid. 5 The spectral data of the

conpound [27] are shown below. 'H NWVR (CDC13) S: 9. 22

Pfess&%%Tl&gbm@e?id?%dﬁ%éf%?‘?g?;by(%ﬂhga giﬁ",‘“l‘%’%“tab"ﬁ%apﬁyfﬁﬂ‘em 5. 50
chlofofbrm/nethatfpl 9 10¢£Q tol984): , THs oBBin¢dpalutien wad cmc@nt@teﬂpndeg_fq)iuced pressure,
and tﬁe éZldL(e%S drlsolveg ertha/l_kcetaé ard Jdﬁdlﬁéfi_l% oMaift 69 % of thetifk Jﬁ%pound [27] as
1H), J=12. 0Hz, 9. OHz, 1H), .60 (d, J=
apalemlowz%hd 3H) 1. 07 (s, 9H 1o nmass: 483 (Mrl) +.
EXAMPL ETi28peoyrattdae o the thmpbﬁnd$27-] are[sHown(bklo®) - 1- {

[4-(8-cC L )

fluoro ‘ﬁrllqunﬁé g}@b b ie?ﬁhﬁ&g gﬁiﬂﬁ H? jg (d ot %?HZ LFD:
742760 GpyI PP riasq)eiymw Hih 8108 (G4 U 16,8 Ha 41D, 457 (08, J=9.0
Hz, 3.PHENHY Q.87 (ddas2.6 HE 3c7mmmmlsj @8]J)= 12)HA9.01H¢} 1H)E1.61f (d3666.8 Hz,
3H) rl{%;lrgf ﬁhe conpound [2-4], 639 ng of

1 ?1 cycl opentyl am ne nonohydrochl ori de

(synt hemiss:dd3 0¥+Dhe met hod as described in J. Med.

Chem , 2006, 49, 3068), 613 ng of N, N-diisopropyl

l.amne, 5 nL of ethanol, and 5 nL of water was

exafi¥e

overni ght under reflux. The reaction solution
was ¢ on&@ﬂtmmfébﬁ)-lﬂté-(@ Rel-tlt(&cerdimidaze[tida)pyridieryvias

m— Q iR& ey P HelyE]- MR E méMly16yelop@ftfIRthinddiAn& [48Y (hereinafter,

acet at e. %@%ﬁl ned organic |ayer was dried over

refer%fﬁl‘fi/"ﬁrﬂlﬁfgmwﬁ‘ﬁ um sul fate. The insolubles were
filtered)Aandurt b£500img of degomprmnd(3rid,&39 mgioé ttmethgleyclopentylamine

mon%t%ﬁ;‘d&ﬁ&d@ Es?x?tﬁéé[z@d t&y &E@rggir?%daés B&Ekibel ﬁlSJ' ldl@@ OP@xﬁ Book] 49 £988), 613 mg

I Cca CcO mat ogr
of NNvﬂhe?Rs?pdf ‘?ﬁ%i%@é't‘!‘f’aﬁ ik of et} and S‘gmlg 8Y ‘sater “taé)h?ﬂff‘ Y FnigBnqgpreflux.
The Rhctibesdlutionitvyd cohdetBited] To dhefobthinyd rsidug dwaperwaaddéd, and the mixture was

extraF(g%a*} gt%()& g%gi?eﬂ a {3 ét?ﬁhé&%}%& ag;rg\t}? HrYJd)o%rq}{ O)Jrqr'p%g%,l ﬁl?ﬁ%ﬂﬁn sulfate.
The ngubj_e]s )velgé‘lltarewq the §l(§rptie das ({ogyenggedgmﬁij r%lpchﬂpgssturet |'[@e obtained
resmﬁ@mq;uaﬁied[ba 8licd freéciniadhtoRfatogfapfyqElun@t chiorof@minieghanol = 100/0 to 95/5)

und d ale yellow solid

too am EBgOf e%BDMy Hégilo@‘g&%w% (E i[(gnd 150 of the
methabmbmmml)mr[lwl!y]l}pamli?thbilhgbwtet[ 1thergipafisr, srteres Qe compound
[28-BYas@Ihitesd(4) . The spect ral data of the conpound [ 28]

gr ils ho %#)96 V\{'gthei_&tle ci oun% Z%J'rg Laftj:r re%gr i 4_% the 1H2)dund [28])
was thahgadis Sﬁ’ale()fﬂlovg bélid frpm2Ag n(gspf thg c¢;ppou@j B32] 4dd 50 mg p{jthe compound
[28- ﬁa&%rd(r@'i@t’he thethds ogEﬁXM@Lg 37 d](4j'|) , 4 522( gd HZJ 1H§ 9

2 53 ( dﬁhe SBethglgg% EE‘C °°P&’°‘2“d+[é"1 arg H)‘°W“fe@§ 1.52 (m 6H),

1. 60 ( d'H-NMR (6D6I:Hx 9.28 Hr, 1H), 8441(d,.)33.q Iz, 1HMB,23 (d, 3634, PZ71H)

742(7@7(11":'*911) 71263(21£1 ’66§Egrs %§%54g&9m?§%58gg}%ﬁH 35 (dd, 1 =39 Hz,

9.3 @y}hl)h%%% @d dr 3(91H5)12 2 He BPe2 9084 0 2t 142 Pa- 1{*@ 1‘ 68)1:5¢.(p, 6H),
1.60kci45é8£ggzcm)pr;}gyg;mfﬁzlobo-l?zz_(né,_1H),21.12|(i,3H_) Lethyl) ph
al pyri |&s ?( 1 p@ yl pyrimdi n-2-yl]am no}et hyl ) phe

nyl]ethanol reinafter, referred to as the

EXAMPLE 29

-67 -
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compound [29]) (1) 23.1 ng of
3-(2-chl oro-5-net hyl pyrimdi n-4-yl)-8-cycl opropyl i mda
waQojo/o2a] pyridine 5 [29-1] (hereinafter, refRCT/ar001075224

as the conmpound [29-1]) was obtained from 139 ng of

2, 4-di chl oro-5- nethyl pyrimdine (commercially

avai |l able from Al drich Corporation) and 50.2 ng of 3-

cycl opr op yridi ne-2-am nt hesi zed by the netha

2 den el sSk1 e e Do PSP
a]pyidin-$¥§1 )3 Qi ylhy b nlth)-2-iaadna) ethg ) phenyl JeteanoE R Yjdbiseimifterpéfdhied {6 as the

and (2). (2) 10.9 ng of the title conpound [29]
com%ﬁm([ellplafter referred to as the conpound [29])

was obt@) Heldnaef 3a2whloroes-wethylpyrimigim?ed- %ﬁ:ycwrov)ﬂ@ldazo[l 2-alpyridine
[29-1G QHERRIAREE, rkt%&ecﬁb a€thélcofibodnd TR-0f) whi@taiR@ oM N8Y ;@ 8F 24l dichloro-5-

4
methgléérg{l ?mf &8 erc1a$y %Vﬁlléabgegfrom Al h@ﬁora%org( %150 ﬂ%g ef
cycloprpipRidiredchgie (synthgsized by [ﬁ}egnetl'{pd escglbgilon(ps 1420f Wem%om

Publ{§§tn§2 3£ Wb 2066/33 567 acc t&thd Elet(lshs o EXAMPLB 2H(1) aﬂd (bD
(quint, JZbIOSl Wg%f twmsé fogounipgb(gtr&aaa'ﬁ%f refergzi 8) :ﬁéhe cigp%md] 29D

was ¢Hzained Iag 3 witlte88lid(fchahy 53Img-ofitie cpmppund B2743] eird 21BHipg of2he@pmpound [29-1]
accong_im% 1 met&'(:@b?Eé@Mﬁ'ED?ﬂ- (4. 56 (d, 30:96 (8) IE_;IZZ ( 3H), bH)
. . m
nass: ‘1%‘3{ gt °ftm§‘§dég9 %’ﬁlé‘%’[ s of
( 1S) 2- ‘&I@MR{@DCW&HBW?]G})’S IH}, 82{ (slBi) 8.04 (s AH).8-38\(s; Ubp16ap (d, J =
0 dl@lsll’l-g 538éd J=5.9Hz, 1H), 5. ll (qumt J 70Hz lH 460(dd J 90HZ

Ta | uor opyr i gsam no
37 Hayf’ A om0 s B S0 B b Bt e, 3,
1.15-G Q000 2RK), 1[(iBQ§ PHY, 02032 dm PH)f

3-(2-chl QII z.oropyrlmdln 4-yl)-8-cycl opropylimda
zo[12apyr| I'n [30-1] (hereinafter, referred to as

t he conpound [30-1]) was obtained from11.5 g of
exaRpiedochl oro-5 25 fl uor opyr| m dine (comercially

avai | abl e fro 2 2
~cycl opr%’ﬁy Fspilo dc:#) Qg{eg%u%mmm i;l &F]%Sl QQQQ (BICI%P ‘%@lelfaﬁ%l o
a]pyridin- @{-@rbéfﬂulg@wrglndlpa )4]412mg}ethyﬁghepyﬂe§\angﬂ3Oa)ﬁngqemafter referred to as the
compout [|3§|§1t ion of WD 2006/ 025567) according to the

Tt e COhpotit [aayopretiordtarreireybFhydatey Bridiobppridine
[30-1§ Grpoufic, £BOH¢d)to mbe capipparidrid® wasabtagmed frge 156 kiof2, MmhlprO-S-
ﬂuorapy%Zan grzoxﬁnlﬂ#mﬁf gpé?l'dﬁlg frb ?Iu%}oclﬂeﬂldCcl L. )Qmm 21 Q@f 3-

npoun ordln

cycloglp_prlayrldmﬁ?eangﬁé )tnfhgflzeg 31e61f %BCIIIIB ?%Z(ﬂf thﬁllxgematlonal
Publshﬂ)wnf Wel 2006/02556H Wﬂd(@mhabnetﬁods of EEAMBLE 27- [1) Bhd (28. 41

q _(25)’67% n?zn( J‘l‘ tlw cor%m]x% §(ﬂ (he‘lnl_z?);r-laftg’r l%fe’ﬁ%d to as hil): com5pZ>u1§ﬂ30]) was
obtal(uai as 311 orarge gohrquroml 1|.b7 gaf t}g@o?lacmnﬁ{ 33 and 1 %°f|q}e coTpﬁund [30-1]
accoﬂm@?o thelalethdd of EXARMBHE, 27344 Hz, | , 2.85 (dd, 12 0 Hz,

Hz
1 59 sgggg&’”i Guffr ged‘gi%“pg"é@?[ﬂ Tzfg‘&%”gd’gmg
(CBF)),3: 828 tbry kD), B (drks 39 Hegldi)( M-"l()’*' 3.9 Hz, H),
7.39 bEz. 1J 68 H‘i‘m@O@@/(ﬂﬁlﬁ)l@4P@TH?Q®Q7M7M4mm J=17.3Hz, 1H),
4.57 % gh% fz{ H% }13)82 397 ogt B¢ aPYTHLA 285 da, & A7 8.8 1, 1H), 1.59
d,J (=l6t8|HZL 3Hx bikedhi+ §.8 Hllc?étﬁ,d[oﬁ (29H). W37 (mi 2H) 3- y| ] pyri mi di n-
2-yl } ang,ne)es dihphenyl } et hanol [31] (hereinafter,

EXAMPLE 31
-68 -
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referred to as the conmpound [31 ]) (1) 143 ng of
3-(2-chloro-5-fluoropyrimdin-4-yl)-8-(trifl uoronethyl

wO pewBaiseod 1, 2- 5 a] pyridi ne [31-1] (hereinaftePCT/JP2007/075224
referred to as the conmpound [31-1]) was obtained from
113 mg of 2,4- dichloro-5-fluoropyrimdine
(commercially available from Fl uorochem Co. Ltd) and

(oynt heSmpeis sl pderaen e dela D TR 81 of «he
(trifthondreathydinidazell ,2-afyldtin Sat jpgprimidin-2WT} aB Oty ZIpBBYT} ethanol [31] (hereinafter,

0 nmet hods of EXAMPLE 27-(1) and (2). .
refe g%%gdg 0 B?P]e title conpound [31 J“éwer ei nafter,

r ef erredt Wfﬁﬁ%‘c@?fﬁﬁdh‘ﬁﬂp{@lld‘}’)“ yDrrigoromsthyDimidpzeld,2-
alpy@difegB B 1/ RiréituftesS fifdrdd for a8 e 4Gmfbund)3 01 ) tWae ol aingddtemd 13 mg of 2,4-

[ 27- 7 i
cicnlpfols tore Nini e Fomfierla 5 o APHR R 1udrothert oS g oF 5
triflugrgppbyipytidire2-dming (yndigeited bl e gkthod ﬁ‘EWR bedemes3 pf e International
Publi(@eat@s"—i gﬂwbgzogml_zlzskmcco&ﬁ;o tgﬂmetﬂoﬁ SBE%MPLE 17-H?) and{2R 6
7¢ 3.7 @Y Esid i ool ety koo 31
was ¢bidined Bs Dphlesyeliaw folig from|45.6 mERf the S@mppuab[27-] and U me2f g compound
[31- 1(]@&0rdiln &th&%ath@d&EbiAMﬂLlﬂ)m #.53 (dd, J = 12.0 Hz, 8.8

1.6 07 (s, 9H)
rrass 5 S'Zem%fgrta(’ft E‘E‘dg@ ?53&')"15\}’ fPHesi s of
(R) - [ A HNDMB (O 4+ .52 o B dBio] 2 321 Py $.26 @, B= §1p Hz, 18,
7.64 14, P=FLypr }’143”’7517 L 4H) 685673(m 151, 5:55-5.53 (m, 1H), 504501(m 1H),

e R R T

3H),¢ompoeyd [32]) 15.6 ng of the title conpound [ 32]
(herei erred to as the conmpound [32]) was
obtainggkggﬁa@§§§IOM/solld from34.2 ng of the
compound [25-4] and 30 ng of the compound [27-2] 25

ExAdMpegndi ng to the nethods of EXAMPLE 27-(3) and (4).

EQF o\?vpeSCH_'hal q’?légéﬁé -g—?[étgg gﬂj&gﬂrg%a[zé’ﬁ}z t1}:{_§dlr¢i gwk la)ropﬁrlmldm- ‘

2-ylJamigojgthyhpheryilf(2R Bl %4m(e§1ylp3rr@1d31 @yl}:&etha& 32] (hpreippfter, @@rred to as the

'com;{omadEv ,678670(m I H), 501499(m 1H) 4.36

( S 3 H' I5. égn%)té' tl(e tlQle éé_%\ngouﬂfr%%] (%er%%aﬁ(:r re%it’(g'?l a3 trg; 6b %Pumgpg) was -

obtaifieddhs HZCHOSIH))lld fionpHh2mg of thegombpind [25-4@nd ¥ mBof twmmé [27-2]
accofihg to i Othethdds b1 E’XAM%W{%&&&&?M)SY nthesis of
e R el aaalay oo -5

fl
v g:nor‘lldwmgﬂgcpbérﬁdﬂ}? 0X8), 1H), 239 (drit Rl Hzy Hos.24idnt 23.9 Hz, 1H),
7421 B0, *3@15‘%' 78[637%](m( h%r ?bﬁ%dﬁ{ 1HJ, 858 @fo A 391 @@7% @H) 2.52-2.46 (m,

1H), @@%13@92&(543)}{) 1.75-1.53 (mogﬁg)/ P gol(%lJo 6. 8}{z‘]3%2)01027 121 (r2n 4H) 0.86 (s,

3SH)tert-butyl ((1S)-1-{4-[[(2S)-1, 2-di met hyl pyrrolidin-2
yl']1 Chydy, %‘%5‘%%& Ehenyl}et hyl ) car bamat e [ 33-1]
e

(hereina ter d to as the conpound [33-1]) was
obt ained.from 2.55 g of the conpound [23-4a] according
EXAMPLERE net hods of EXAMPLES 19 and 20-(1). (2) 10.5 ng

g]; : ES §(‘yo{he515 W) gé{?g%qd{[i i%gghlog'cnx%{‘dgzoﬁa{ L]Syridlr{ £ 95‘ SrfEIQI'OL)Q'Imldln-Z-
yl]ammo}ethyl)phenyl][(2S) 1,2-dimethylpyrrolidin-2-yl]methanol [33] (hereinafter, referred to as the

compound [33])
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5 was obtained from30 ng of the compound [33-1] and

18.4 ng of the conmpound [27-2] according to the
woreioRogiw1of EXAMPLE 27-(3) and (4). The spect rBCT/aR060/075224

of the conmpound [33] are shown bel ow. 1H NMR ( CDC13)

8:9.48-9.35 (m 1H), 8.42 (d, J = 3.4 Hz, 1H), 8.24

(d, J =3.9 Hz, 1H), 7.42-7.28 (m 5H), 6.78-6.70 (m

1H),505503( 3.07 (m

1) > 61 e enpd el dakmpreiange (o
y1](h$ch|)>xy)riletﬁ}5]-pﬂen7Ilet(ly‘l)carﬁiluha,te [83-BP(hérelinafir, refGred td-i5 theohnpoudd BB-1]) was
obtaigg/dnqcﬁgas.?i?gtﬁﬁe c%%gouné ?Z%-I{a%&)ra'ing toH¢ W0 fEK AMPLER!9 and 20-(1).

1- [ 4- ((@B)Q3mg pigbe Blecpmpauad FRHAweipaften refyrpsg iq #ithe-cgmppund (33D
was 6btdihed HoRIBY liigrBf the dordpound[33-1] and 18.4 mg of the compound [27-2] according to the

methx(ll °§E}‘Rﬁﬁ}3r§%ﬁ%}fg‘fﬁil ] - 2- (di net hyl am no) - 2- net hyl pr opa

ifter, referred to as the conpound
[34]) afhe sp B3l detheftéwafppmd 33 afeshevcbeloy- as t he

conpoung. ﬁhSﬁldDélb%r £48-9 B (n; QHp@um(Jd b 34]4 B oki), Be4 (d, J = 3.9 Hz, 1H),

e I
ra i RS &gt i S FRRPR A4St UG TER T Rt 2 e o
1H), 3108 (5, 3H), bBDEFEIHaNES; 1. 2lneh, BHk 1.59 @ndre - 8Har BD Y 85t(héH)
sol uti ofawass kepimat* - 78C. Then, 160 nL of a
di chl or oret hane solutlon in mhlch 20 59.1 g of oxalyl

dichloride is dissolved was added thereto. The m xture
EXAMPLESB#and3d at the sanme tenperature. for 30 mnutes,

and th e%%ﬂlteglse(ff 1 ][2 Q(l g’-l ?[tl (Q cﬂbr&“h&&&[F@Iaib?ﬂﬁn-@@ll)lg-ﬂlﬁﬁbp&ﬂmd1n-2-

vl G B - R 2 R Pl TH R oTed 035 the

comyhhd [3€l arait[3 1] iereimberprefeernge ragithe c@npoond [21]) (erauthempd@hid [3#] and the
com ot.m&lgj ]%@M%@@o&@rs"‘ﬁ&sg%gnglé hgr eto, and the mxture '

rature for 40 m nutes.
The r eadl $logridimathyisulferds Wﬁéﬁlﬁs@He‘i 1 7P g At dishigromsihapeeand the
temparafilrel JT €3 sa&@lda.uk@datwa"b Tie® 160 i 6t b AR HieromEtheneabliédnrie dhich

59.1 § 8g?xail¥]?dlﬁh%é1ede 1svgassol g%dwcli Ehlgr t% %ﬁet I‘Hl;(%‘f- e\gasgt%%gptge same

Car bo € SO on an sat ur
temppyafureefor @eqmécm mnheyeafuaﬂao ok |0éﬁd1@i\}‘§9m‘abﬁﬂ9 glyign in which 18.2 g of 2-

(dlmgf%gﬂﬁﬁé)%etﬁygﬂrsﬁhﬂ -ol & i@Bolved WRais 4dASDIeBb £ FhaBikRire was stirred at the
i o et A
the sipye teingsratire &ir #Ominyteel €Fhe reagtinnanixtpre pvas waraed to rem tginperatgre jand then

dilut€h Wh BenideshhBRL YINa BbtRiRdd AR YA %Q&@ﬁl@@{vnﬁ Béirukdred aqueous sodium

hydr%ggjel E:a%lzorr]xgt]; téoe{gfonla i?itrur e b 0? ?%uénlgla ly, an rX%necp ovel anhydl cll.?s magnesmm

sulfafs) Then{ the [rRel(tdésIvetefilleeed] and Jhe filtratpywais congenBrated under reduced pressure. The
obtalgﬁflgs){&u@ R&?pydrll‘ QﬁﬁlWét&lat%*&}{&e} F‘eﬁﬁ&!@[}@;s@re E%‘ta%] 1 1. %%él iflas

er el na referred to as the conp ‘I‘L
(dimeshamPRE-TotBiironnl [~ heygaResoReisaed o g Sopmnon

g of the) spauadbitd4ds)-1-{ape@indihghmino)-1-hedrothods  of
methEPé{Aqyg #p%é}@%thgl cqw ?l fl3)4 2& lf ﬁéjrelgrr%lf togstm &)ﬁ'l#)()&ldg§4 %ﬂ?@as

obtaiggd fraz624; h@oféwﬁ@amd [1314] sjofzh%wmgowf‘ T a@@ﬁ*ﬁt&dme methods
of EXAViPRES 2emandligg to the nethods of EXAMPLES 27-(3)

and (4) m xtu t
[34] and’ % %eﬁ Ik “émgg ogrhg e o'ﬂii ?’ anﬁﬁsi\%@ﬁﬂrh‘gg o2 e of
the cOOBBNOB131 0dRSFLIPDO mm@ﬂzm a@em@ng fodhpgnethods efFiXAMFLES 27-(3)
and(?%gar altl oln are as foll ows. C(cj)l grm Chiralcel AD-H
iralce manuf ure I CHEM CAL .
| NDUSTRMES: ‘Egr 3 mixgre é?m%"ﬁ‘“‘}éé?‘@ﬁﬁ%ﬁgﬂd"af SREPIRY gy Chiralcel AD-

H. 250 mm
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El uent: Hexane/ 2-propanol /di ethylamne = 75/25/0.1 5

Flow rate: 12 nL/m n The obtai ned sol uti on was
weovsesor@t ed under reduced pressure to obtai NPQRIR0OMNTS224

of the title conpound [34] (RT = 11.5 mnutes) and 21

ng of the title conpound [35] (RT = 22.3 m nutes).

The spectral data of the corrpound [34] are shown

bel ow. 10 H-Nl\/Rg g;lé 8.29 (s,

IH), Q(gldlclansfgrqplqa E?p tloniqq)as S . 7 42 (m 5SH),

7.21- 7 CBungrimChirdihe] AD-H @hralddl ADAR, nhdnpfactdre@by PAICELM)HEMICAL

J =7.0 H, 3H),

IND?S’I%QE% SLTD?’:Elmn%er%gzé fim, ﬁ%enﬁréoﬁfsog?g% 155 (i Th|e|)
spectraﬁ‘“@ét“&"%*le/ztﬂffé’a%ﬁ‘ﬁ ﬂﬁ‘ﬂ‘“f?@f/zﬂpé shown bel ow. * 15

" H NVR KR mb/mis. 38 (s, 1 H), 8.29 (s, 1 H), 7.75

g :jn J : The ggtinae%soé{lta was ciﬁ%nt?a}fﬁégée educ?ﬁ%n‘ess%re é@ob?anpﬁ 5 mg of the

title moung [281(]) R 1 Bmmut_ps)@gd Zlgmg gof the n;tle@orp.gound BF) RTT 223 nelgutes)
3H), 1.12 (s, 3H) nmass: 483, 485 (Mrl)+ 20 EXAMPLES

36 and 37 sis,of [4-

S) - 1- {[13’ (Séy 3?8?‘&?%"5‘&’8‘1“%([3}‘15']"6 %3 y1)-5-f1 uoro

pyri ni HFNMR(CD3OD)6 8.37 (s, 1H), 8.29 5, lH) 775(d 1="7.0 Hz, 1H), 7.51-7.42 (m,
5H), )ﬂz] 6)'6‘5 m}mg fs}ﬁ'z)sm%y h—b§ 499 GORH,4l (8388, 2801, 311){ h}8(d,1=7.0 Hz,

hanal hereinafter, réferred to as the
3H), &6ﬁf§oﬂﬂdl 3[(3 and [ 37] (herel nafter, referred to as
t he conpourd’,i8Y{M+1)here, the conpound [36] and the

Co@ounﬂes£e§%&ld§t§@f’tﬁé§)ﬂp§&n@ Eéshcﬂn%ﬁ@ see Tabl e 15)

55($j|1|)oh o tertébﬁzqt# 29 (s, 1H)‘$75(%J 7.0 Hz, 1H), 7.51-7.43 (m,

5H),y119-c an by }srxloeaml()net}m)y& dc@ribbyreettes, BB 28D (s, 3H), 1.58 (d, J=7.0 Hz,

’3H)(li]eg?§}§gﬂf{ 3Hr)eferred to as the conmpound [36-1]) was

- benzhydryl azeti di ne- 3-carboxylic
aci d adﬁ@?dﬁ%68§@MT%e met hods of EXAMPLE 1-(1) and
(2). (2) 9.94 g of the conpound [36-1] was dissol ved

f tetrahydrofuran and 20 nL of nethanol,
EM%&%QQ6Q%B godl um borohydri de was added thereto at room

t enper atyothesis of (1 el - fif-& ehtasoimiBlgzopla alpyridin-&4D-Atfluptepyrimidin-2-

yl]an%ﬁd’f@th}lﬁ)ﬁE@l']Qtlbﬂ'p?opgfﬁfetlamQ )h'ﬂh’d’tlﬁmol-f%] tﬁé&nfaﬁ&crtefeﬁ&i to as the compound
36 (i< f}ZL(s V\%e efe&eﬁ dlge c 32@ here com ound [36] and the compound

[36D &y SEneE R & Pﬁnp‘*r‘ﬂ% {5 & orpganl[c 18 »
[37] wediagkerécantrso Pignseaerilatiledbs nagnesi um sul fate. Then, t he

i nsol Utt'l?t’ﬁ%ég?&ffierf bdt;hﬁ‘r |4, (4@nd(d{ph&yfxﬁet r)ﬁeﬁdu\{&@s
yl]ca?bgg)ﬁ ?mr!}l:énr \??Hgylhgrgﬁr%%t%Ggﬂﬁ&gﬁellng%gsgﬁg%e% (E?) Pﬁ,]coglpound E%%dl]) was obtained
fromd khemhadmignathqﬁ{mbmlﬂ acndheooamw te theyrlethadedf &Xé MPLEQE(1 Dand (2).

to 30/ 7(99 Me‘%‘o 5_3%9] Qlfas dissolved in 100 mL of tetrahydrofuran and 20

tert-but I(pgiS)-I I phenyl et %Wziazetl |n-
L QSR RS R 1o¥mews;«ae¢me;eeca¢t5 Fhpagge 3y the mixure

was tifred ﬁlth’eaﬁlﬁetémpd’rﬁﬁle fored hoars.aBo théiraciommoddure wWaR6wa]ajided, and the

mixn§ %%/ % e% vﬁ{t‘n glgxro'for?gtl"?fi (g&z:;neér Oﬁggnzl% lta er Iw%se drg;fl }(/)Ysr anhydrous magnesium
sulfaWetThfgm o Wéqiwlqse&e lse@a,rabé figraeags sqnc‘tfweﬁ‘éwﬁs!frﬁfefed pressure. The
obtain@ff redidue trad ﬁxrxﬂ&d bynsilice eETREILIKASl cHirfat b gphy\@ueitblierarid@thy! deétaren= 100/0

79 of or di . net hods
303/ Boftabiad A8 oF SRRSO L GERA Bt
y1](hP@Wmln)@]We@YIEBQM)carbw)ateﬂ@G2ngre‘flaf¥§f mifsrted teasdife cpmpound [36-2]).

title er{ &@1 fi 1- Eﬁm}drw@m @bﬂr@ﬁylh@éindfn’é ar)720 ny
0
methyweaf}eézﬁ%%ainﬁta {400 Pl RO T B SEABBIEE D26 yes ghgine
from(947p g of the compound [36-2] according to the methods of EXAMPLE 11-(3) and (4).
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(5) 130 ng of the m xture of the conpounds [36] and

[37] was separated on Chiralcel 5 AD-H Conditions
wo orosppical separation are as foll ows. Col unmpPCT/JP2007/075224

Chiralcel AD-H (Chiral cel AD-H, manufactured by DAI CEL

CHEM CAL | NDUSTRIES, LTD.), dianeter of 20 mm and

| ength of 250 nun El uent: Hexane/ethanol /diethyl am ne

= 70/30/1 10 Fl ow rat nmi/mn e i ned .

ol ut 1 o) VRSP CUALE &1 B AEPPufatiand by Dl Paingd from 720 me
of the bdngriotndd 86-Biigand 200t ningof thiei dompound A7 Rl actorid B Jo thédmethods of BXAMPLE 27-
(3)35@ gtes) and 63 ng of the title conpound [37] (RT =

1.8 minutes). The spectral data of the conpound

ar e Sho@hl}gé:pgoqﬁthefsxtuqq_of\m ((r@g@fgj% andé37d@1as( stgparatf nC iralcel
AD822816(m 2H), 7.43-7.38 (m 4H) 732(d J =

7 , 5 58 b 1
vy g%"“{*bwgs fon(o%f_sa]'se gtéo% (a%Qas Jl)l{)éi '_? (br S
(d J =Colgnrg Chiralech AP-H (Chirgloe] Asz,(rmnumredgv B4 d@LcQHF(wCAL
IND%%‘%RI?%/H_ Lﬁﬁ)ﬁdlﬁﬁetérmfzdxh%, araée;falgmzf%n(ﬂm 1H) rrazs[séf]gs
e ec a e COo oun ar e
b et HES e Fﬁ?rﬁma‘h’ﬂfﬁf%) LI ?Er 1H), 8.29
(brs, |Flpyrategl2a@lgnin7 (m |H), 7.41-7.37 (m 4H),
7.32 5( OThebbizinéd $iutibl wasécoﬁ@entra?ed%ﬁde@ feduckd b%:ssun@ -t@(gbtz{irbm_mé-of the
sneghpoip U it ad g F s tosbind i 2 e
1 H, 3.05-3.02 (m | H), 2.66-2.62 (m 1 H), 2.27
(quint, mp} spectrﬁdg’ta 6¥the éon‘lﬂ))undhégre(sﬁi)wm}ael'ow(s 8 Hz, 3H),

(E)Xiﬁ/PLE%ﬁPﬁlég%z 8. 98](|_l|3)r,(1r%8 508 1o, 50, 753 &, anf 332 0,5 =73
Hz, 15)); 227((5, 6 F), 680 (e, am) ISP -(trs, {LB), 403 (brs, 1H), 4.89 (d, J = 6.8 Hz, 1H), 3.22 (d, J =
59}%2}& fg{% 2‘3(11(‘1’ ?%%H%thﬁ )26’8‘?@57(95[ ul) 230-2.25 (m, 1H

uoropyrimdin-2-yl}am no)ethy?]phe
nyl } et h‘ﬁi‘%‘?é”:l49 f§ ?(I‘(Iﬂéra nafter, referred to as the

conpou I’TIhe[sﬁéEiral dad of thy O]Iﬁ)ﬁuﬂaml)ﬁre shown below.

3-(2- Chl oaI 8{3{%}1)85 ggﬂrﬁg 8{;29‘{5%'1 ) 1‘%882101[(%: ;H)a} RS, W(m aH),

i n-8- car ei nafter

7.32 5 ] £ 88 HzoHPo U] léﬂr jn@ obt @r-AEy Wdrﬂ%'eslﬂ?g“ Wf(d J=6.3 Hz,
1H),3.24(d, @ih@hlmr 21{)53 4-3106 @RY Hb, 3063108 (h, e B66CI .62 (lny 1H), 2.27 (quint, J =

vai r and 415 ng of 2-

6.3 oﬁ? @tl n‘g%e’hy Oogéggmrgbclﬁaf%ﬁi avai |l abl e from
Al dri chm8ergsHaT (MH)"-according to the nethods of
EXAMPLE 27-(1) and (2). 35 (2) 97 ng of

ﬁﬁ‘fé_%hl or o- 5-fl uoropyri m di n-4-yl)-8-(difl uoronethyl)
EXA 3 o[1,2- a]pyridine [38-2] (hereinafter, referred
to as tS$wtheong@lig- (Eeﬁ&UW]a)nims {6101 8)- he(d-[ 8- diftmot®@thyinidazo[1,2-

i 08 (58 (Hrashaté
alpymﬁﬁ/ﬂﬁ%m@% ’L-Q%Jyl\ﬁo 200870 B& o Bk [ e RinaBtr, refered to as the

compodid [$8) 9 1y of the title conpound [38] (hereinafter,
r ef er r ed) 180 ngsof BH2-cldosefluncbpf B&ifin- Wﬂmmbioﬂl,mdwrfdnfﬂﬂ

carbgé?’dﬁgydgﬁgolf] g%ié £Q @@Hgﬂn obifis AmpBid §§1]Wasbeta§rJa&3from n 568 mg of 2.-

accor to the
dichlprp- -ﬂrl)oropyrlmldme commercially avallable from Fluorochem Co Ltd) and 415 mg of 2-

aminonicotinaldehyde (commercially available from Aldrich Corporation) according to the methods of
EXAMPLE 27-(1) and (2).

(2) 97 mg of 3-(2-chloro-5-fluoropyrimidin-4-y1)-8-(difluoromethyl)imidazo[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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The spectral data of the conpound [38] are shown

below. 5 'H NWVR (CDC13) S: 9.36 (brs, 1H), 8.43-8.40
W@ 90881940 5) , 8.25-8.22 (m | H 4/5), 7.97- 7.98CY/aR2001475224

1/5+1H 1/5), 7.63-7.58 (m IH 4/5), 7.50-7.37 (m

AH+IH 1/5+1H 1/5), 7.32 (t, J = 55.1 Hz, 1 H),

6.87-6. 79 (m 1 H4/5) 5.57-5.51 (m | H 4/5),

5.06-5.00 (m H 4/5+1

1/ 5+1H @) B9 mg O%tbe ﬁﬂezsmecwf“? éfiﬂ (f?rs*rgé% refggTed 1o ﬂ(erﬂompwnd 38D
was dbtdined fidm30 -5211@(# tk(empmbddndll25)3] anid.36 S f Bt c¢mpoudd{B8-2] according to the

1.12-1.10 (m 9H 1/5), 1.09-1.06

me‘h%d %3%?“2‘/%% rrass 499 (Mrl) +. REFERENCE 1

Synt h esThe sgqctrgléllat@ ohthe ggxr[p()vind [38] are shown below.

S)-1- (4 nmm(bpbeml |9)36(His{ hlyg anbamaie, [H393), £258.20 (nf, hi 4/5), 7.97-
793§m”i‘91°ij1§‘+g 25 630758 Cool 52‘39%537%@04;{?81‘1%5+1H 1/5).7.32 (1,1 = 55.1 H,

fan an
1H), 8.7 TH{m ol HSYouE Y551 @il {5 5:06-SW0Kx HAES)s b6 f- ﬁbﬁl} Tiedds 1H
1/5+84 981 aBhan8 A, 118N, 1.582.91 ok, WK €/5),\W39-2%4i0h! BL4/5Y2.50.2 BDEH, 1H),

162]%[5&-(‘& n@rlf@nﬁ’aéﬁa/é{ 3,82@%8@%‘*@{45% he produced white

suspensmass:499\ﬂvlth was stirred for 5 hours while
gradual Iy heating back to room tenperature. To the
reaction mxture was added a saturated aqueous
REFERENGY bn of ammoni um chloride, and the mixture was
ext r acswheyis dfterebityl[(1Dcle@ doreny iphéng)ahytl marhavhtedBYani c

| ay er v@?of"iﬁé&%oﬂdqh I]SV@ats Hfsﬁﬁ\@&i mblr()b e, (g' th@i@qroﬂfrineﬂd cooled to -

. drous nmagnesium sul The i nsol ubl es @6
78 Cf |T|her@q,ﬂé g mixture

L2 e °lfP1bt“P’B‘Ehé““?/\ﬁ§ M 8??@%?1510}“3?‘86" as Eﬂﬁ‘&%‘uherF%oa&
was flifres foul [ Bour amnble dahne teiperdtutel MY PlosfiNNeinwsiy [ fornrainide eds iodded to the

prodﬁée!i Wwhit Sgt%ﬁnﬁ%?ll Yitth \9& @r?% 6’%1@ &Q@ %&61 l{;grgcﬂﬁln}t heating back t% roéc‘r)m

acetate | (0] {aln
tempﬁ@tugef tTé ,tkte_rmttn% Tl({t]gg)wai actdgfd a saturated aqueous solution of ammonium chloride, and

the nflﬂﬁr@Wa@é}@ﬁ(}ted) witthely) &tatea TR @ tajnd® breasic Rydd Maewaskdd vail saturated brine
and C%{rg (i\ll% édrt)us magnesx%%Esll}l(t:él%e 2l"h‘e3 nrs%ht}bqgsl werd ffiltepe% I‘%é/ hltratL (Vé c{o(lé]entrated

undebwﬂmqmreﬁs@re,myﬂ Yha rasviBjaresidpe Wehunified Byhsjlite 6swylpen pRypmasegsphy .
(elueﬁﬂ A xRl ﬁ?ﬂ:@@@)‘%’lb%e 5(5/%3 to Sktdin B4 Iﬁé oittae-blﬁﬂ[(m)utld [ 42]

form ey P iAo SRR PR of | et hanol -t hen

22 ng of sodi um boronhydri de was added thereto, and
REFBREN®E, M Xture was stirred overnight at room

tenperature. Vater wa d to the reaction solution,
whi ch Weﬁi?ﬁbﬁwg‘c{(ﬁmﬁ e[?tﬁ?/l acetate. The obtai ned

butoxycgrbenly Darhiaglethylyyarenyligtey ioely Jmethyi pivtidine-dabeataterl ¢l ed
brine Zéﬂné ‘I;ﬁltle cglrng&fnd [@p&eg@ﬁ&h@ﬁi{) v@pﬁ’iysgfv@d'ﬁ a mlxed solvent of 10

nesit um sul I hsol ubl es were | tered,
L e el | S el A G BERT %osmﬁpﬂ@fdélg%ﬁ%ddea fiRgreto, and

the niikt6re asitirted o@righs htdoten tamperpure. Wartlwimpaddddlio thareg@ion solution, which

was e%grayegln w1th§g‘;yg%)g&8 eLvaly am@g Lrg?né lr%eb @?@\D&A&tvﬂ%l wat? Std¥heGirated brine

to obtaln
in thay epslgxy pnd driedioyef arlydrqusgmgnesium sulfate. The insolubles were filtered, the filtrate was

concérraRd ﬁnd@%dl)éb’&ﬁé@@&)ﬂh& BetenMfmRir&ydug was purlﬁed by silica gel column

enyl ) ( hydr [ d I a 4

chroRliRek s RO P GBGN o B RUR S Bgrlic-asy -
[(tert&utwm@m'lbmlrbbﬁwg}bleezﬂ)(h)@rqxq)meﬁ{y {pipgiding- lft(atbewtlate [40].

but oxycar bonyl ) am no] et hyl } phenyl ) (hydr oxy) met hyl ] pyrr

lidine-I-carboxylate [41] 337 ng of

REF%%“H‘?‘%E%R)-2-[(4-{(1 S)-1-[(tert-

but oxycar bonyl ) am no] et hyl } phenyl ) (hydr oxy) net hyl ] pyrr

ol i di ne-I-carboxylate [41] wgs obtained from5 1.06 g

of benzyl (2R)-2-fornyl pyr olidine-|-carboxylate

(synt hesi zed according to the nmethod di scl osed

O%:
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15

in Bioorg. Med. Chem, 2003.11. 3153-3164) and 1.14 ¢

of the conpound [1-1] according to the nethod of
weEx@spsw1®- (1) . REFERENCE 4 10 Synt hesi s of PCT/JP2007/075224

benzyl 4- (4-{(1S)-1-[(tert-butoxycarbonyl)am no] et hyl }

benzoyl ) pi peridi ne-1- carboxylate [42] 1.26 g of

benzyl 4- (4-{(19S) -1 -[(tert but oxycarbonyl ) am no] et hyl } b

enzoyl )5' Perl di ne-| - g/ [42] was obt ai ned

from 2 g xsoqrfbenzyl(ZR) 2 [(4 {(1S)-1- [(tert-

butokyeiBytlyHartihb]emy ey kyorky )k Alpy Aoliite) Indaberylate [} | -

B

15 I ndustri al
butoyysarbery hasninelethy lihenydghydounarctayllry nelidined s@rboxylaig WAL yasebtained from

1.06 g@ﬁbeafyl(ekpﬂdnﬁﬂbyrwmbinm Ic&bb’xyﬁfef(%fheﬁ@a ammu@Mh&metamlsclosed

in Blgcgg A\A%isg+ %8@% 1 OEIF% a}‘ngl éen 14 rg (%f I Se cg&(lg El?l]tagc i ng\{o the method

of Exaigle W01 2008/ 081910 PCT/JPZOO?/ 075224 CLAI M5 1. A
conpound of Formula [I]: R N_R2 N-~I) RSt I /N
I\ H R3 OH or a pharnmaceutically acceptable salt or
REF1E‘§§I‘&(Fthereof wherein: 5 Rl and R2, which nay be the
sane GOyntlkisis bEreeryi4-(4af(E5)d dam-wtwwwgﬁbanmq}ﬂﬂwl}@erlxayllpglsridine- 1-
Q{;ﬂ42’1‘ Iovver al kyl group having one to two car bon
ons, _whi ¢ L}/be substituted Wltgae]bﬂ? i} 1
fI uor |lﬁég3fl2?ﬁ€” -G (D e PR S eATbogY sminolethy b8‘fz°¥i§’"ﬁﬂ‘&me' il
carbdz¢tlate $423 why/abtaig e fromt2Gg ofitxinzyd4-(NrmethdryeX-nethglcarbank )pipetidine-1-
o Rb,
carb(l\?ﬁléﬂresém(}__%) 3a€0(ft%bvx’%ﬁlaﬂjlng %ll l]nggzl&gfg‘tg%ﬁ @% ?gﬁg& @@x\ﬂnf)lp 2 Iz‘Ba
~different, are each a hydrogen atom a Iovver al kyl
Induﬂlﬁaﬂ’lAppllca)ﬂﬁ?nZW group, or a cycloal kyl group having

t h r ee tﬂle% e Oglg mge % nveﬂll\ﬁg Ba%laﬂ e{cgl?enplylﬁ L?o%' gﬁgct against PLK1

ubstitu
and @u: lfetag@n@rsi thusyifip @weqﬁwo Efévetaheu%wt@moa pgenidp thyffield of medicine.
selected fromthe following 1) to 3): 1) a |ower alkyl
group; 2) a substituent- sel ected from <Substituent
Goup (3> and 15 3) a |l ower al kyl group substituted
with one or nore substituents selected from

-74-
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<Substituent Goup (3> and the cycloal kyl group nmay

i ncl ude an unsaturated bond; b) a 4- to 6-nenbered
w@bdiophsworc het erocyclic group sel ected from anPCT/JP2007/075224

azetidinyl group, a pyrrolidinyl group, a piperidinyl

group, and a piperazinyl group; c) a |lower alkyl group

subst@tytﬁdl\mtg a 4- to 6-nenbered aliphatic

het erocyclic group 20 selected froman azeti dinyl

group, a pyrrolidinyl group, a piperidinyl group, and

a pi per hzA pomhpogudfpormui)a [B: 5- or 6- nenbered aromatic

het eRpcyclic group selected froma pyrrolyl group, an
ol yl _group, a pyrazolyl group, a pyridyl group,
R2 group, and a pyrinmdinyl group; or e) a
aJKkyl group substituted wth.a 5- or 6-nenbered
trc heterocgﬁilc group selected froma pyrrolyl
up, an imdaz group, a pyrazolyl group, a
group, a pyrazinyl 25 group, and a pyrim dinyl
ereln the aliphatic heterocyclic group and

Q cyclic group each independently may be
Rane or nore substituents, which may
' rent, selected from the fol |l owi ng

1) to 4): 1)a| er  al kyI group; 2) a substituent
sel ected from t héXSubstit uent Goup (3> -75 WO

r a pHARGcABIAY QedeftdblI AR 00cAeOfE2dAvhedin: @ | ower al kyl group
substi t lgta?lg gu \Jhb:h %? bé)ﬁle U %r ?‘igpréltlt' Jre'@i@l]i §h)§lﬁjg§ﬁ:§t&ﬁi a halogen

fromthe bsti1tuent G oup Kyl
atomgg ]@wﬁr qﬂgﬂ,grﬁ@ hmaving o te Wﬁ’o‘éf%‘ﬁ% whwh F“@h (hS&?Stl d w1th one to three

ﬂuorﬁx'dbﬁﬁllstdﬂﬁe}dzldﬁobhgﬁmlﬁ or nore substituents sel ected
fromt he <§¥ kb ydrc(%;egﬁtgm(\%?ﬂe tI?e ot ron?é o‘?f(hz}ﬁqli{?gen

at om a Cy an
" group; amiowerslm}sgr@lm@hstm@ wb N@Qﬁ» w%er%fap%d whigh may be the same

or ddfi@rErQVKre eﬁ&@lﬁ&ikfgé&ﬁmm @16ep alk¥t groap) rhadeﬁ)zgﬁg}oﬁ 61 cyéloalkyl group having
oup t ro an_am . no

threed%/ 4 rSarB/on togg,r\gigm a'rclg !5)(;‘] gohlp glml o ssousin ony YR one or more substltuents
which miay be tije sung or differeveselecitdkdydms the faiayingdrtodp, a I ovve r

al kyl sul f)qu,@qpkpl%ﬂgﬁ,oup, a | ower al koxy group, a
| ower al Koxycar b

al koxycapFSHY Ut ﬁ%ecffg &P, ésﬁbsflgﬁf\é?}’%p 27891 group, a
| ower al Karioydratkyl group sybstitated @ikl pneair knptetshhistituentsoglected faom
<Sub(§§t{lgﬁ)§ §£ %%he @}Q:Q)aﬂy lké?%yxlay HcRidPan lglsan;g‘t@d pdagpoun d

accor E‘i‘ar maceuti cal ly accept&?

salt or bb%‘l dpo- “‘Flﬁéﬁr%‘&f‘Ph% EPClReprqup seleqfy fopiga A2eAif igH, group. 2
pyrraidinyidicupgH sipHpidingl gidupOge A p@ptratinyl groupr met hyl group. 3.

The CO aqg\ger%ﬁcgpéglgrggosﬂ e%h 42to%rmez?nbered alghatﬁ heterocycllc group

phar maceut | cal e salt or ester
selecii diomjan agRtidiny ggpummmlailwgm@fr B aiperi grguns anga PZPeﬁaé\“b'o%ﬁ“P’
at on( s) d) awhbrdméntErea erosubzsltetetmymd g¥dup kelékted from 3 pyrroly! group, an

1m1daﬁo y n%rmg)g df%‘ ! on’i;"lgrouqzl r%gfé%;lg%t rz%ﬁ'gfl %rgv.l;é) Qfld?ﬁ&%&%ﬁiﬂ&l group; or
accor di 9g laver @kﬁugmus subptitefedywiitfy h%@éérmeehw%ﬁrMIé peterpeyelic group

selected |f1tom(}1rpyﬁ'§15'ﬁg’roupt ﬁﬂi’nﬁi@folyl %ﬁ;ﬁ @lpﬁrahﬂﬁ groop! Q%thdylll @rﬁﬁp, @p@rddinyl

a
grougraaqubpyrlgnfp m&up é\ﬁll%elln élma}l%f l?eé«'}}%cgghc ggﬁlg a (p arromatlf geterocycllc group
each drldkpexngently magpbe sabstifited Hitk oncrrpom bt s, dihivd map bhe jamesr different,

selec% f@mgﬁ@fgm@%ﬂ)lt&gl |y acceptable salt or ester
hereof, wherei'n: 'one of R3 and R4 is a hydrogen atom

vvhl l e thDadoMEAkyYESf R3 and R4 i s:

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

-75-
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a) a |lower alkyl group substituted wth NRaRb, where

Ra and Rb, which nmay be the sane or different, are
w@2wB/os19mydr ogen atom a | ower al kyl group, orPEI/JP2007/075224

cycl oal kyl group having five to six 25 carbon atons,

wherein the cycl oal kyl group may be substituted with

one or nore substituents, which rmy be the sane or

differen seletedfr mth

Honer "l RIS gt erosp sFotiCrios e bt 8 sithesbige o e
<SubstBudps Grobpipritand oup 1i >; and 3) a | ower al kyl group

substi t UJ)%@yMﬁatn!?,l S96p lﬁ(lmé@ fo% c%H)Qn? Etbﬁly )%Jﬂicﬁ maf b&&b&itlted with one or

from 30 '<Substituent g 3>; -"or
moresURFHiERLY lfcted fr‘ﬁiﬁg‘F<§“t1%'étP"é‘F ES’%P>’C gr oup selected from
an azetRsds aydragematgim, agyanp gronmlaihalioganlatogt, otglodercilkal group; and

pi peri diéﬁx%m%ﬁ Qude]%e?héhaEBﬁo@' i phatic heterocyclic

group e su one Or nore
<Sub§tUbﬁ§'f Gtou@l?c @ halgganatpmya hydsexy EFP. SO S5PUPHR FYRRS, &QHP; an amino group,

a carﬁ]ﬁ{oﬁfér@@ 4 &ﬂﬁdsﬁ]ﬁmﬁ%}dup\gm M@ind groli) a Bowier allkylsuéfortydv@iip, a lower
a supst | uent, se 0] e
alkyls%;\lblk %{?'S:{ng g p, ejowel) allz()é; grmé;lpn a og\ser alk(ix80a§bo$1§1%&({u% aglr)&é%

alkomﬂmlsmltamtne drqup,tanow alkenoylrgnque, adoies talkprpylony grsen, emaalkylthlo group,

acarﬂJx Bré eandﬁsby{;@lt Sup ent Group (3> -76 WO 2008/ 081910
ound accor.

1 JP20Q7/ 075224
T or o riAF RANEHR] ETTgE AT ALY e BRI D decp gt Al e
therepfwhezaif Rs il bydsogen atlin, 4 eyanp dreypuce halggknydtonyop g methgherovg. 1
or 2 caj bep cahikdakeorditl 6 TIHFRY ob£ &Hﬁ%&dt&él&%@te%&@saﬁ or ester

thereat? 8Pﬁr£1%ﬂ%gn(§~egal%8%% Cl . o%l%oél ngn?%gwlg%an% APIQ ?lléb(s) gted with 1
to 3 fluptineogyes; at)mtvpromilglroeptdnecmrhe atomnad®: isRydnegenRtbm. s an

am no | PVWgE co o'ﬁ;}/d ac&fr(ﬂﬁ%t Q:Y!i}ﬁ‘ﬁ %* 4 lﬁﬂl‘la@edtl M?racébtgﬁﬁ salt 9r ester

a linear or branched grou aV|n car bon
theregy Wharely she <hsiithent Srowp £7y S5pisnalimo NSl SRR R P, 8 lowe
alkyIsilfolly1 grolip, asdd lo@er dikoangbed al kyl group having 1 to 5

car bo ns Q%ﬁaoun cpdr@ﬁ"%:] oglllam{ I4 og{ g}%g?] \ég.ltxg{ll&ly Fce table salt or eéter

N- substito ear or roup
therepfayhangin'l to 5 10 carbon aton(s); a pyrrolidinyl group

whi ch idhe BFRURSRI & Hhﬁﬁlogéh htbm Awtlile Rt @theDoneldf RNGBBJisal Kyl

g{ SEB y Vll r\]’v%r al tgr%u;gsut%% M vg t\ﬂgﬁ lx/hfrgﬁé%?lef{ vﬂL&rerxag be the same
or ditgdrény, ImegpmydWam atagn, 2 qu“@r gkyd grop 9T ae¥§19plky!grayp haying five o six
carbdn¥fok Al HeMelin HE @é@alhﬁ%&dﬁg mhy VeSubs@inuSddXvithdhdHincdd @BRituents, which may

ere he pyrrolidinyl
beth"g?aa’ﬁﬁrggtﬂamtsl‘igag‘g%? g‘f’ﬁi/‘ @Fgﬁﬁ%ach i ndependent |y may
be furthBrlovwnbkyligtauped with a |inear or branched
al kyl g rza WRuHAAME G1cktel @mn“a <S@sQht BERPPS)and and t he

cycl oal k ou stituted with a lin
or bran édf)q"éﬂ’ ARt g@“PBﬂé“ﬁ%{?fﬁﬁ ope ppmye E‘ét’lstbtber?tséfIS‘ftre(d om
<Substpteéno@@bip f>;leavi ng a hydroxy group; and R5 is a cyano

g roup, atiaJ)r%glﬁé?nb@;eQ miphgfc h@te%@}cm/ L;rogﬂ QUBred ffom Irh&etldmyl group, a
nmpoun accor di ?ﬂ% Caimeé6 {;\ng nmaceut i cal |

pyael@erm BYRANd A PPCAILFORD WHTFB e alﬂph feéq%hczr?ummax ke sybstituted
witihéior mdyé abituenrs, vitidhyhay @t o famedor diffetenio seteaiet Fryih tigrfalopving 1) to 3):
atrifl ugr, %le@l SHPup, a cycl opropyl group, or a

chl ori ne 4t om .
2)a substltuent 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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R2 is a hydrogen atom one of R3 and R4 is a hydrogen

atom while the other one of R3 and R4 is a linear or
whe@soswd al kyl group having | to 3 carbon at oP€¢BYP2007/075224

which is substituted with a di nethylam no group, an

25 isopropylam no group, 1, 1 -dinethylpropylan no

group, or t-butylam no group; a piperidinyl group

which is N-substitut egvavlth a_linear or br@nche

Kyl
aroup. HaviRgomoeud SEblor st & ey PHB PR saPor ester
theregf, @tigeinmhi ch is N-substituted with a |inear or

g; 2? IC 3 % ?’l %%Lr %P%tg [hﬁVl!ng 9 OJ 2 é oﬁ aﬁf'ﬁgss) mlcﬂtrtﬁ%égubstﬁ‘lﬁed with 1

stltu ed wth a linear
t0361r0r1maéméevc wyylggquetﬂsaﬁéweﬂ@mm to 5 carbon atomn(s);
or a ORGSRy atmi;oup whi ch nmay be substituted with

L e R B LTS B B S o v

alkylzgraup i(fiierajr Sagirlg\w alés)cha l‘q?@'é}ﬁgﬁﬂ@ﬂﬂ plkyl igropp b%’"gd rt¢ §,earbon atom(s))
whlcﬁ bR Eubbtikteor ', 10 - ﬁibitittﬂ&laﬁltlmlmbz{r%ﬂ&ﬂ:ﬁ:ﬂed&ill&ﬂ@ro@f l&bliﬂg 1 to 5 carbon

atom&s?fal PEPgPﬁ} Wé %é)?%c 1clgigrf]\lésauh§ﬁvl) Wlbh arlmea|$ %r llgasnc%ﬁicﬁg %Fp rh%%%g 1to5
carbacatom1(s)i ayriolidiGll giopp Whiglhis a}]esubgltute(dag@a[l@gal or branched alkyl group having
1to SSQarb‘l-m %%mts?' aﬁ'ﬁf‘eﬁ&mﬁ lét'o‘{lb MR RIN-dibEE OXMEL 1¥ArloPRaRYitd alkyl group

iSSP S0 UG UTES B o pabon stoms, wherin
piperfdiydierpép, ¢ ipyrolidingllegrap, dnd Theapqsiginy roupBacplifdepenfignilg may be further
subséhaé"w{tlha {A&quﬁ' B%Mdhbd alkyl BRUPRNARI1RES EdlbdAatbin(s), and the cycloalkyl group

may i;whwgegmlﬁl@]hﬁw PHETRCRGY- aﬁq&gpt&;ﬂytpg i foe3 cm@wat%s) optionally having a
hydr@Q@8uph®10 PCT/ JP2007/ 075224

4- I

(C) a]( gﬁlﬁ%/%%y%p%&% 5591%?%80&1 rqme ylélng%J dr oxy( 1- net hy

| p| peri i The 4Qm13p|u1}qﬁ§t:qﬁgap§ ﬁgt%qﬁ?p(?apharmaceutlcally acceptable salt or ester
there(ij)h%ér%lﬁm noj pyr| (rjn di ne 5-carbonitrile;

azo
[ hy dr %{1 )}i T¥1et11 rolu% %l &?JUB dlﬁilr()j'on?ét}ﬁ/ y% T%}h£ &‘&Ilillé))mlath;l%roup a

Cyclqpeiphlﬂrglmmrﬁ@]ﬂplymlamﬂﬂl ne 5-carbonitrile; 5 (e) 2 [((!

S)-1- {4R[,251())aﬁf gn@&{,yl am no) - 1- hydr oxyet hyl ] phenyl } et h

|
T o ik oBkyg o R ee SBRL RN S ey pis of Ry gng Ry s afinearor
brancBpd dlky] gropip bevingritto bearbanatemio yehich WGIPS@W% Mli? A Hiptegpyiamino group, an
1sopr}>ﬁ)IlJPl¥ch) g%‘[lp” pl- dﬂneh'?rpr({pgiiaﬁ'llnH %fdﬁﬁ%t‘ hVth%lbﬂﬁhéjééﬂ{, a plz)endmyl group which

t
L SAELER o oL GBS 3P bt it o
whicB)s-Nesubgtitfitédlwigh adlingstohiramped adityil giomp iRaving @ to 5 carbon atom(s); an azetidinyl
grouy lvk&»hx QBRI 2 RBE BYbriRhd AEFb I Ha PN | 1 SHaftBn RoRAS; or a

on r
cycl(v(pprs;l-gzlue wbwg m)an b qubifg)with.amethy} greyn. of 2 by dioxygIctip) g5pup; yherein the
pipelGtRa0 brbup? tha ppiryslidihly Nerdupy dnyi 1t%-abdtidimy gpyupiendhdidepeddemyly fraprberfarther

substy ytg‘iWi“{ %ﬂ{lgﬂ% HREERARN gro(df ?ﬂavg'llg 1353 éar%o‘l’i a(o(n!(s)1 D 1 vor o

pyri m dRsris Pcyano group, a fluorine atom, orame hyl group.
yl ] am n@}]&fethﬁdahtﬁz&y&Jlmg?to[c(lalmnBﬁHhhl1§:ycI opentyl ) amn nol e

b
(a)2- g{\@g? R %egt My) 1no )yﬁrogrgﬁ/egwg gglteﬁ)t' tlg 6?‘??’] 41ﬁ;[ @y Hdago[l 2
alpyidin-Bry Dpyymiidined- narlzmyllll]ﬂ,am no } ethyl)phenyl]ethanol; (k)
(b)4 (81§Ay11%1 dab &1 b- aﬁ,y&d&h grtqka é)ri - (h{ drSy( ﬂm&;{r&py(pﬁseﬁ&iﬁmpr op

me%Pﬂl'ﬁﬂ%Mﬁ?am"}? Pg}/‘wd]“ﬁ ‘i%"\f/’ ‘L‘t“ﬁw ) phenyl ] et hanol ; (1)
(1 S)-2-(tert-butylam no)-1-{4-]
S)-1-({5-fluoro-4-[8-(trifl u;@,rorrethyl)i m dazo[ 1, 2- a] py
ridin-3- 20
yl T pyri mdin-2-yl}am no) et hyl ] phenyl } et hanol ;
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(
[4-((15)-1
WO Reps0RY0 i
et hyl ) pheny
(n) 1-[4-((1 o
S)-1- {[4 (8-chl oroi mdazo[ 1, 2-a] pyridin-3-yl)-5-fluoro
rimdin-2-yl]amno ethlrz) henIyI‘J-Z- o
(-{RRYHBPTRRA EoARS) 2 SIAN g B BAR: 1 By drosyel-pgpy pineridinyt-
yDm&hy1Johdrly ethiRyatilofpy cintirdSzaatbbnitilg] pyri di n-3-yl)-5-fl uoro

(d)4- Pé’!th m%a?cg@%—%éjp%m-gg})%—[ﬂe%) Pﬁe[ﬁyclrl{yh sty Ipipeidin:3-

I'SOpro
yDm¢thydjpheny }f—téylimwﬂlyr@ qqé)catbo{nnﬂi (1

@2-flrsi1(d-fo- (e I(L@ylixﬁmtgnmyekz faysé%h)yl]ﬁﬂeﬁﬁ%léﬂ{yﬁarﬁlln]a]]-ﬁcsrdhfﬂkd}nﬁazﬁ[1 2-
y anmi no) et hy | ] phen

a]py%‘{%%\ﬁb?y"m“?gyg c%%’r“‘rtrrré]?:eutl cal |y acceptabl e sal %/ o%

(D2-kdtet-{4- %@@WIWQI-WWWMB@GQMH%D%@MT tion

(dlﬂ&pdmm fainn@azo[tl Qgﬁiyhaﬁ-zwx whnadlaélgfcmrel cally

© 4 ceanraRy g laa-ﬂwfda-i-yaﬁ Qb T 3 i SR
yl)(hﬂr&(ybmthﬂlﬂphﬂnvk)cth)dlampm]psnmg;neﬁag@bheﬂe with a

() (mar({sﬁ%ﬁmaim bhYa gpssqp{gflw &1&&1&[&% 4] Fyrﬂilr{ SR Audlopyrimidin-2-

oné compoun aiml as an active ingredient.
yl]a“i‘&°}et}3¥1‘)pﬁfﬁyluftﬂ‘??6" agent conprising, together with a
(i) (PR e[AEDUt {[£a-dhloranideo] 1sd] gy ridan3-y 1p5-flu@bpysmmidin-Ruent , at

yl]axJ}i@cg%ﬁay1%’?&&yﬁ-ck'-‘['@9iﬁ&ﬁy18fclo%®1ﬁ}nlnoféﬁm§dﬂ; active ingredient.

() (1S)-2-(tert-butylamino)-1-[4-((1S)-1-{[4-(8-cyclopropylimidazo[1,2-a]pyridin-3-yl)-5-
methylpyrimidin-2-yl]lamino }ethyl)phenyl]ethanol;

(k) (1S)-2-(tert-butylamino)-1-[4-((1S)-1-{[4-(8- cyclopropyllmldazo[l 2-a]pyridin-3-yl)-5-
fluoropyrimidin-2-ylJamino}ethyl)phenyl]ethanol;

(D) (18)-2-(tert-butylamino)-1-{4-[(1S)-1-({ 5-fluoro-4-[8-(trifluoromethyl)imidazo( 1,2-a}pyridin-3-
yi]pyrimidin-2-yl}amino)ethyl]phenyl}ethanol; :

(m) [4-((1S)-1-{[4-(8-chloroimidazo[ 1,2-a]pyridin-3-yl)-5-fluoropyrimidin-2-
yllamino}ethyl)phenyl](1,2-dimethylpyrrolidin-2-yl)methanol;

(n) 1-[4-((18)-1-{[{4-(8-chloroimidazo[1,2-a]pyridin-3-yl)-5-fluoropyrimidin-2-ylJamino} ethyl)phenyl]-2-

-{[4-(8-chl oroi mdazo[ 1, 2-a] pyri di n-3-yl)-5-
m di n- 2- yl]am no} PCT/JP2007/075224
[] [

i n-2
(1, 2-di net hyl pyrrolidin-2-yl)nmethanol ;

(dimethylamino)-2-methylpropan-1-ol;
(0) [4-((1S)-1-{[4-(8-chloroimidazo[1,2-a]pyridin-3-yl)-5-fluoropyrimidin-2-yljamino } ethyl)phenyl](1-
isopropylazetidin-3-yl)methanol; or '
(p) (1S)-2-(tert-butylamino)-1-{4-[(1S)-1-({4-[8-(difluoromethyl)imidazo[1,2-a]pyridin-3-yl}-5- .
fluoropyrimidin-2-yl}amino)ethyl]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 to Claim 1 as an active ingredient.

10. A PLKI1 inhibitor comprising, together with a pharmaceutically acceptable carrier or
diluent, at least one compound of Claim 1 as an active ihgredient.

11. An antitumor 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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