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WD 2008/ 026768 PCT/ JP2007/ 067250 DESCRI PTI ON NOVEL
AM NOPYRI DI NE DERI VATI VES HAVI NG AURORA A SELECTI VE
wo s BheFeRRY ACTION 5 Technical field The prespot/sr2007/067250

invention relates to novel am nopyridi ne derivatives

whi ch are useful in the pharmaceutical field, and

more particularly, to those which inhibit the growth

of tunor cells based onDESGRIRIT@¥a A sel ective

i nhi bitory action and exhibit an antitunor effect, and

also to an Aurora A 10 selective inhibitor and an
NOVELAMINGABY RIJNEDERIN AT YAV A URSRA §rEiEG TRY E INHIBITORY
ACTIANr ora kinase is a serine/threonine kinase involved in

cell division. Wth regard to the Aurora ki nase,

t hree subtypes of A, B and C are known at present, and
Technichiefieldiave very hi gh honol ogy to each 15 other. Aurora

A TR AL i Lt £

o IRPhrsiehl AR el Ryl M PRl B e Gk i e
pharmextepdgal fieldh@nd mprej partiselatly yedoservdrichAptibit te Broyal ef tumnerpelissbased on

an Aufofh A Q@ecﬁgcgfnﬁgﬁ&b' Q&l(ﬁr&gd eXhdit dnABtit0 o CdHeRRRINR to & Aurora A
spi ndl e checkpoi nt and cy tQIOItgsm division [Nat. Rev.

Sele“‘%l“h‘bﬁﬁlalndEi‘ﬂ]m“m‘N&ge“Hco #2>-854]. Also, it is
bel i eved that Aurora C acts simlarly as a result of
Back [ nt(g ction wwth Aurora B [J. Biol. Chem, Epub ahead
ackerezn 3‘? Fromthe fact that high expression of Aurora
AAngsa bewsn isT sehisythwonigokisase fnivevetiinice! digisipnc Midbaegard to the Aurora
kmasectﬁtele §ubt}tedaggf 1&‘ ' fgghd@q&é mn% pl%gene‘ldﬁd)ﬁl@y favb Oer? ﬂfgﬂﬁ%mology to each

ads to transformation nor nal stral ns

other. ffurgrg édﬁt‘umpgﬁg iny theemptp{@gon mrdbﬁtrg)up\on gézle?fg)sgﬁ%ordp the formation of

spind1©®Bsd9 J O &, othe harlde’ @gRiiced tﬂapALheraanpa@dﬁ@waﬁrethé adegehtidnaind
ntitunor

piing B s ek R b bl B8 MR s o 4

pp. 842M8543h Adser i isbehevied thiai Ajlrbra Ceacpsrsasitaelyl aharesultofrigeiagtionrvgth Aurora B
[J. Bzok/gl'hgrgc Ek&baﬁﬁgéd (%6@12]6 dl;ﬁ'Je fach%gd hl%lﬁexggpslonscﬂf A@?or& Zk%qg’géen hitherto

I nase
confinnerhin iapyp eancereoplis; éphl@ah expressienfyyyeara & inaermpbeeds lsgds thas

transfd¥@SHbntoR Q%tgﬁl celiQirhifs fhrf)édnﬁ %illld thdt: [keY lAﬁeran\ behﬂg@hea BB LB, is
amng, su ein structur ysSi s _an

recoun4o] 85 bR ok AR P QR A OB e PSS 1999
drihge isamdthetepatihdt £48r vellls hwhicthAdobia Abrsmighlsmxmea;ed\haa d

resnstanéértg rﬂ%‘df%ﬁgd(}t 1%8 é?[‘ﬂ@/ 31 %(‘,Je{)le f{ éZ g%)i I@Ea?l&vgﬂe Iw?th rélggljd’ to the Aurora

kmase2|811b1®g4ieve(lmgy of spbiype-skisetive druge has;p@en tp@ughgg@e g@ﬁcult in view of

high héu%ggé) %]mon@guﬁtﬁﬁ:g) hot&R E‘t‘ﬁﬁﬁﬁ‘é Bﬁlyeﬁ bt e fikeS ShAthbILR tlg:'i'é"lgﬁre been
have"been "kn Thus in those reports, disclos

Knowry rgpariian e g ZUH 30 wBish ooy Aira deamier s B 2 geme
time [y\law Bioi. k. ist ,Spbre7tn80 £2008Y; A GilaBisl., Nor 181 app3281i-294NE 08B Ear. Med.,
No. 100 n§6%?g7s ?iOﬁé%or\%?r[%np& Ic%rtlc%gngx?gtAl{rﬁraa\ seletctl\s)en rul% I?l\?\xr]eebeﬁnaﬁlown Thus,
in those mdpiolss, tdssclosedhis thel agitemok effend omly faytise @swhelrmdrgawbwh inlgbits both
Auroer R%ﬂﬁ”[ﬂ%g paci‘n@ﬁﬁl@ tl'mrghé Q!e‘é’eﬂﬂmﬂ&&%@ nIn%B&nﬁSHé %?esllag B&n also

action o t axel

reportezignresply ghat fromdyay whichyinhbitp batl Atrosyd P NP s 07 Hmpghe Aurora
kmaseqm{mﬁﬁg“diﬁorhatéhmsm USOdfPadlitdXa5g. a:aMBstzl NonBSlaﬂi 281294, (2003)).
have bee@ %r evi ousl fil ed%{%xl\o % q? "
P RPH A PR ok i sompongh BB R Srece i acion
have bemme\nwuslyg‘llamwm 03/03 A5 &). SlRaiewicda. ‘6664 R4 etogand patkre dpplisations
concer\ﬂﬁlg am n ﬁ\du? a&eﬂ{)zﬁlvwms @eeﬁ%ed%g%vell %a‘tfinpgged586t45$ Sfe. ). Under

ElmsPances resent |nvent
these citgwnstenges, e peisend ewe'ﬁons Hledig pamtﬁ!@plmlm %@cte@j@rawmqowldme
derivati\allg 8N e ¥Rt A Bdta AL ithiBROrP Gdtio EWIO20080046954).
action (W2006/046734). -1 _,._
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WD 2008/ 026768 PCT/ JP2007/ 067250 Di sclosure of the
i nvention The problens that the present invention
wo bmglogk7®l ve are to create novel ami nopyri di NBCT/JP2007/067250
derivatives which show an excellent Aurora A selective
inhibitory action and cell-growh inhibitory action
. based on the foregoing, as well as achieve a
Disclogyra of the swvergionct i on by a combi ned use with other 5

anhé bldbRms AAERE §1§Qent 1EWnt191?§houl'dtsollv§ar@k&&ed&&%v@lraﬁhﬁ@fy’ﬁdme
t.hat the present invention should solve, to, c eate

derivafiys whichsheyy anypxsellentyhvrafach selectivsrnhibiars potignp it inhibitory
action@@det ‘vSﬁltHe\f@Sng’y, Esfkvﬂmwzlﬁévea)syﬁrélﬁmtacm t@raa:oﬁbmed use with other
antlturg% a\%ggté) ﬂer lj'P 1S a so e?péébéeg ns tlhelrﬁ\r})ézgﬁll"egs?lg 1tv§ntzo%|§ Ol{liseozvezto C?reate in
the cag of aral utnymstfatlnm\nevel aramonxrpiym ddiivativesevhicheshpw @s exeabient Aurora A

Se]ectlﬁ,@;ﬁg&d‘,@g&wﬁ,he conpound represented by the follow ng
0 shows an excellent Aurora A selective

i #h?rsffrtt% f%}"eaﬂﬁ 3baie RiAbferm® the-RagseRtnYentaTsihBYe ypiesized p ypriety of novel

aminoPAHRR defvdtiNg anl QU@ alle caiduil Bpreatel 6y € féllowing Formula ()

shows JHET b A UER6R Pt i G A B ot B Apopaes on the

. foregoinggardclsb acltitves &synengae actinh by icdnebiedlwsewithiothdy aptithmobagents, thus

compl&%ﬂﬂe f‘n\%nﬁon t\K/ Q’d% &Hsel% \4,% v@lwhl htamgn Er?ie [é:tcz bea%ﬁbletely

t axel use it has been
treatecb\ulrdf lir@iwe ratltltwn@rmgentbwch h?epaalgte’ml becewe r‘fdlaft bﬁeg irpRossible gysg a

suffim@ﬁt aﬁilf)k'rg of the hﬁlg%%gttb Slﬂg@ff%ctstc? Ert@ﬁ&kstaﬁ?ﬁ!’@h%&ﬁ thabiaPiirdiRistration
conpound accordi n 0 ventiQon Q

of the &Wu%ﬁcg‘gl’i’%r‘ﬂ (b XEAtioR °g'fhe £9fabinsd rFBB‘HWé‘ ati ‘E,‘Jé‘?eo‘PH’@mt"&

accordir@ao the\iieehtiocdrwithi dilier artin@horagént tsienpacted geexthibiitian exqedeadtt astitumor

effect (i {)g(ill?cf( ne P p% entlg%n ?i(z?c% }1 §ite %\'[y:oltl%e}‘J %gﬁi&umogf e%?)tané Ql{'gfblégéﬂgenuatmg

on o 1 on ot A
side-eftfggtsnt ) and an effect of attenuatlng si de-ef fect s.

i, ok B ARl S arc%ﬁéu‘ﬁ§ of finBral@mRURd of gener a

forrrula N 20 H wherein:
R/Rz drogen atom F, CN, COORal, CONRa2Ra2',
3 NRa FQO\lRa4O?a4' NRa5CONRa5' Ras",
NRa 1SOZNRa?Ra?' NRa8SC2Rag' , C(Rag, SC2Ralo,
NO2, or NRal 12' wherein: 25 Ral, Rai, Rao,

Ra5, Ra6 and Rag ar each i ndependently a hydrogen
atom or ey al kyl; Rae, Ra2', Ra5', Ra5", Ra7, Ra7',
Ral2, andN Ral are each independently a hydrogen atom
or | ower [l al kyll which nmay be substituted with one or
mo Y. of Me or different substituents selected

from Nsubstituent group L1> wherein <substituent

group Hi>is a hal ogen atom hydroxy, nitro, cyano,

wherefal No, car banmoyl, ami nosul fonyl, imno, |ower
al kyl ami no, d|-Iovver al kyl am no, | ower aIk | sul fony

R, 'SE)hYdéWéF atgmi 54 Q| GQRIR-£17VRozR ot - OWRos CRRaK SXYNR 44 Bes's NR sCONRas Ras",
NR, CAIORX BOINRARY | NR | SOMRL, aﬂdmwkmm,man Cor NFQURY,»,

wherein:

Rai, Ras, Ras, Rus, Ry, and Ryg are each independently a hydrogen atom or lower alky.l;

Raz Rad, Ros', Ras”, Raz, Ra7', Rang, and R,y are each independently a hydrogen atom or lower
alkyl which may be substituted with one or more of the same or different substituents selected from
<substituent group L;>, wherein <substituent group L> is a halogen atom, hydroxy, nitro, cyano,
amino, carbamoyl, aminosulfonyl, imino, lower alkylamino, di-lower alkylamino, lower alkylsulfonyl,

lower alkylsulfonylamino, lower alkoxy, lower alkoxycarbonyl, lower alkoxycarbonylamino, lower

=



10

15

20

25

-2 WD 2008/ 026768 PCT/JP2007/ 067250 al kanoyl, | ower
al kanoyl oxy, |ower al kylthio, and carboxyl; provided,
whavsnesss t hat Rat and Ra2'; Ras' and Ra5"; Re¢T/arm7/067250

Raj ; Ral2 and Ral2' each independently, together wth

the nitrogen atom which they bind to, may forma

5-menbered or 6-nenbered aronmatic or aliphatic
alkanovlletosweoa;lymoybxsg awep alignlithidy andhgarbolsiel; prabided, howevdr, Wiat R anrERa'; Ras'
and R, ]?'r R%QIE@R&O z%d%an%a&rm&b&fdgﬁtg%ggth@ %J‘lﬂhttm&gbl? SoRGiRS, they

bstituent group wherein < stit uent
bind tay gy, formz-memberedar Gyagmbsred afomaiei pioatiphatis hetarocy chip group which may
be subhﬁﬂé@%ﬁmm Imiord$¥3he safiaér difféfat substRusnts sdf@d fildmlOsudstHuent group

each ind end a hydyogen atom | owe
L, BeiEg S prTosT. e b2 o g pupsel b Ao B0 g Risyr Sty
t Ry, Sﬁm&,@ R4 IREof ermﬂ Reiy irs eachuslepsdelyadiydbgér abom or lower alkyl
which r<n§1¥ B%EdbgtHEtgé with 8 %oﬁﬁe &e b?dlﬁeJe&%EShlﬂJeKtX gelMUd%m
may be su Mtuted one or nore of sane or
<substiiyehf groemb->$Ofbst i t uent s 10 sel ected from <substituent

R, i94 BWBr aM?yl WHRE MRy Be STl With Bhe GmbiPofe éaﬁle%r Hiﬂﬁeféﬁﬁdﬂbstltuents

selecteﬁﬁliorﬁ'o%*u%rlaﬁg}'?/ erouprhtr ndvq'erea?ﬁéwbsgp%ﬁ SRR ARGt grom, hydrory,
nitro, ¢yhroy hrﬁhﬁb,t‘kﬁrbain@ﬂﬁimmédukyﬂy&uﬂnfn@ﬂyiwr dligNatino, di-lower alkylamino, lower
skt Sl O iins B SRR Bl U BLarbom L fosr
alkoxyadrkan ytino, lowehlkatoklalowgt hanoy Ipontsmenaligihica s caghony; o

R, 1§§ﬁé?é?5wchc Q’Buﬁl‘:le'ct%d ﬁo#ﬂ%%ﬁ&%ﬁ%‘vﬁle&qw nael} %Féttﬁgsatnre‘aml different,
he | ow ng, wher ei n ar e t sarre and

and ea%h ¥ ll‘yé‘f%ﬁ? atom ps; logysgalkd vphich "H*}’dl’F 6‘&l§ﬂt“§f’0m or | ower al kyI

vvhln may be substitu Y~ vy ~NH ON ON N N
OYS O W-N %\mﬁl\ll\lvzmuso

\SO/SOZ NH; Rtl or erein Ro is a | ower

al \yt-Nkhi ch rray;\be'Nsubstltute —aNd Rcl and Rc2,

whi ch may be the sane or different, are a hydrogen

atomor lower alkyl; R3 is a phenyl whi ch may be

subétltubed 200X2 | CH, CXth\I%ﬂ}H\A,herei n: X2a i s
I

a al ky |s as ent selected from
st tuent—7§up >, or I kyl which is
su iINUt ed \—eNg or nore @#/Nhg same or different
substit uYe!nt s sel ect edezrom <substituent group Al >,
wherei n <substituent group  Al> i s hal ogen_ atom
R; igQah 80 BQd NEk Re, o (e Rez g TeiriRerida loyer 1°él|wlb5ﬁvh§6tuted and

R.: andR,,) oMEH ma) llfeQKé’saMéloG b.fﬂmm he aay&s%] dntatbin®6t dl&h?vérﬁlk@ﬂe or
an ower

nor e ovver al kyl t
Ry ‘%%WPQM%%H%Y }%)5 14 s cooRx 1, CONR| c2Rx3, NHCORx1,
X, iNEECNR, a2 Rxo8herdidlSO2NRX 2Rx 3, NRx4Rx5, or CH2 NRx4Rx5,
e a hydrogen atom or |ower al kyl which
%{S%'%’JB tﬁt ed: -3 WD 2008/ 026768
PGTis 3}9@@0&&@@@12@@1 from <substituent group A;>, or lower alkyl which is substituted

with one or more of the same or different substituents selected from <substituent group A;>, wherein

<substituent group A;> is halogen atom; cyano; hydroxy; lower alkylamino; di-lower alkylamino;
lower alkoxy which may be substituted with one or more hydroxy groups; lower alkylthio; and lower

alkylsulfonyl; or
X, is COOR,;, CONR,;R,3, NHCOR 4;, NHCONR;R3, NHSO,NR;R3, NR4Rys, or CH,

NR,4R,s, wherein:
R, is a hydrogen atom or lower alkyl which may be substituted;
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Ric2 and Ric3, which may be the sanme or different, are
each a hydrogen atom | ower al kyl which nay be

wo lashrd7es ed, or cycl oal kyl which may be substpeniEedoros7250
or alternatively Rc2 and Ric3, together with the
nitrogen atomto which they bond, forma 5- or
6- menbered ali phatic heterocyclic group which
conRaiandRaf wliielamay rthe winenr differeot, erd edaharhyBiogéh aem), 1@ver alkyl

wlnch aﬁ? bﬁ@“bgtﬂu &or ﬁglosé &/h&l%g;‘j‘f?e S%Bgltlﬁeﬁ()lciﬁteﬁlﬁ ae@ l‘ixz and Ry,

erent are a
togethertveth the @Wn aqomytp whightheydend, ama i ot 6-(qgtnéeje pphatlc heterocycllc

group QMEB ﬁ%dtd’irYsl at Ielbﬁtorﬁé'r?d(m l@ﬁeetﬁédkﬁdrn Nub ﬁﬁ’d S &d \%ﬂvﬁh lh%/ Bt é?stﬁ@ed and
6- nenbe i phatic, hetero u iC on
0 "Rt gd R o] S R TR 1 Y i et s Rt mey
be substityted) @r qutmalkylttuzttedy bekhesgturd;iono hydr ogen at ons t hat

ﬁg(e"erpgg q%? mem%lere(ri] gllpﬁ]%{@ %e?qucs'glrk @%@’Qhﬁib C Fﬁmgxéolgﬁﬁ%d %E)m
selectqdé;ogﬂﬂ;,d} amdcS Wl@nﬁﬂyrbegu@h@teéowlﬁqln tytq hygrogereatoms that are bonded
to the @leRABLA Ko %? fhk Qﬁﬁﬁ‘ﬁilé Hetdrbd?lglld?b{u;; 1Ry BeRuitAtRldSr iU and "

a |l ower al kyl whi IS substituted with the aliphatic

nelghbﬁ@ngatpve(lc?@pn %torgf ?ﬂﬁ‘ﬁ“t“%‘}g thealippatichetgrocyglic 61ngrg1m5 fgrmp double-bond; or
a loweA#lRyTRIhidh iHQbaitaed/ @ith the @ﬁ]ﬂidﬁc W%r@dycl@dig’ﬂblfpl, os at | east
Shibietior I SR Yo P B e e M ERTID NG 11/ g aom
selectedifiom ¥,I@and andathiich rivytte salstittedcorgriovy alky bwMgh is selistituted with the
idue: W2 -W H-WBO N wherein: W is
aromat]gjlelte’?f/@yﬂ& é}(ﬁx?) or

S; W is CH CWa, N, N\\b, 0 or S,
WlSWHé?‘I@WPg\AZ%@"ﬁnd W2b are each independently a hydrogen

atha\V\,ZO hal ogen atom cyano, |ower al kyl having one

t o darbon atoms, cycl oal kyl having three to five
H/V\% tonms, or Iovver al kyl having one to two carbon
atwn may be substituted with one or nore

hal b’gen atoms; VB is Cor N and at |east one of W,
whereif2, and WB is a carbon atom however, two of W, W2,

and WB are not 25 sinultaneously 0 and S, or a

Wigh&Hnd b @581 y acceptable salt or ester thereof. The

wjif EﬁnCWQ NaN®Q,, 08)r 8! RBeréif W&, &1ANW), ARGatH 1ﬁd@érﬂfeht@rh ﬁy‘dl’ogen atom,

si mul t ane rate or .sequenti al rati
halogef plop 2.t aI Y B ERC I8 LB Bty sy LR B to ive
carbonfateapasrdowaratky hivislg oas ©:twd cabpr aeay whitlomackersobstisitetgwith one or
t wi th a pharmaceutically acceptable carri er or
morehéBgSmJ?(?ﬁ a 30 conpound represented by the
Wiip6weNdenscr i bed For mul a (1) or a pharmaceutically

at 1@&9&%@'@& EWS,ahd Walis a &PtoRlatdnl BH W&k, nddIsk W, 3V, DARIPRL &t h&n
nprisin together with a phar neceuti cal I'y

S""““%i’@%‘éb’t%ﬂﬂ carrier or diluent, one antitunor agent
oraplﬁﬁda@&ttﬁdlyfakmmabhealgdit&wﬁr theasi st ng of antitunor

#n(ey 1{19&%}% %{%o?rle{;{es olagcg)tmb'l;r‘lé nﬁ{epage lon \;’%r muq{z)m%oug separate or sequentlal

adminigirdtioh imtbe treztragnit ntmnm@pdrpnang e SGBratopTPRALAtIARS whlch are
anﬁ gkgﬁ?&&@ﬂ?%ﬁéﬁ %%Etﬂer%fh' avlﬁ'e}n\/agéxtlc:ﬁﬂtahdeﬁﬂgfe c!u¥151°o°r|dﬂ§ent a

I nhi b nmonocl ona
compound represented by the above-described Formula (I) or a pharmaceutically acceptable salt or

ester thereof; and

* a preparation comprising, together with a pharmaceutically acceptable carrier or diluent, one
antitumor agent selected from the group consisting of antitumor alkylating agents, antitumor
antimetabolites, antitumor antibiotics, plant-derived antitumor agents, antitumor platinum coordination

compounds, antitumor camptothecin derivatives, antitumor tyrosine kinase inhibitors, monoclonal

-4 -
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WO 2008/ 026768 PCT/ JP2007/ 067250 anti bodi es,
interferons, biological response nodifiers and ot her
w@bpdosieyres agents as well as pharmaceuti cal | ypcT/aP2007/067250
acceptable salt(s) or ester(s) thereof, wherein: the
antitunor al kylating agent is nitrogen nustard
N--oxi de, cycl ophospham de, ifosfam de, nel phal an,
antibodhies inltdrfergns rhidlodicab responbe, modifidvoandmtier artityradrapgents as well as
i ' ' j fIRE e or 5 carnustin;
phamg‘%mmf&dc rr%t}@%%?&ﬂ égég%)ttl te ?Jggfrgleﬂtjhot rexat e,
6 theepiitumeraorating aganbis aitgeen mustahNtaxisiar Gyslophasphamide, ifosfamide,
melphmniJ BLRAUER Gitobroh B8l 2dakboquddtliblept, raMinM&ting; AnflRfing] temozolomide or
t arabi ne, cytarabine ocfosfate, enocitabine, S-I
carmuﬁ nci t abi ne, fludarabi ne or penetrexed di sodi un t he
aticiahtitimor arimetabalitd is methoaedaien® mghaptoprine cikasidebmercaptopurine, 5-
ﬂuorourac1{1%ﬁy%r gbygl’ﬂuﬁ? RS @grﬁlloﬁlgscwa:b ucggaga}bﬁle%gfggfgeu nocuabme S-1,
gemcﬂebn%d‘lbdaramne Qflpnlosttea@d disodtumal aner, | dar ubi ci n,

S {tfe QhtitIMSr Afibi¥Ad & YRin6MmPoin Dhgoxmu@mn Qﬁfnbr‘ﬁﬁfémaﬁgobérﬂmfatm
ag ent 1s VlncrIStlne Vln faStlne vi ndesji n

b'°°m>é?t"b peRlpA¥ineg B‘B&'El’ﬂ%ﬁeac aryplcine pisgy B'P‘cmp‘i?éf Pli"'flaa?é'POS’GP“ stimalamer,
idarubMin) §ifotiiak _taevalr_tlhelnan_t i tunor pI ati num coor di nati on
TR SR LS B AARL AL Pl e
docetakel m@lﬁtm:nr vikwgbinecan or canptothecin; the antitunor
Ui J&heﬂﬁﬁﬁ cb&BinQﬁJnQ:BmP&mg ?sfdép'la@ih tbarHoHB 1ﬁ 'ﬂb(pi latin or
sora en|% sunitini b, dasatinib,or erlotinib t he
oxalipgiioc| onal antibody is cetuximab, rituxinab,
bene @ﬁt%tﬁlﬂﬂﬁémp@hﬁﬂih AR i9 Irinbfeddmt ?é&tﬂ@b or cagiptdti@in,
interferon is inter on a, interferon a-2a .
e @pgeEpetvising P BT S rehome i Ror e suningp, desatiitor
erlotiniit erf eron y-n 1; the biol ogical response nodifier is

k[hg %olnﬁclmla?%hl'b&gﬂs ce%ﬁx%ﬁiﬂ FlﬁlQrmaB' l?e'vmﬂl'nlab Oarlenﬂpﬁmag‘a?(trastuzumab,

ttunor agent is m toxantrone
L the énserfeaeyl in intasferqarce dnserfoan haa, inferfesartst2b. agterferon B, interferon v-1a or
interfefMgi@xycar bam de, pentostatin, tretinoin, alefacept,
n alfa, ast rozol e,. exenest ane

dar et
e Bl oot e S o BT prahpnimes; and
p ehg athie Banitiluine hgeRoid intitoxanehei, Las;kllra’gudSef piota@¥kazine, dacarbazine,

hydroxglcaq asnln eumif)lgnQOs(t:atélrr]%t(r:e%%ng gpallegacgé f &Tbe@gé?t%%fg a%:%sltrg%(dléj QXemestane
blcalutamrdpﬁelrprtrleliraﬂetgmtd@ @lvmnmerv@nlbaqtase@npo@ntlwkm dlﬂltox
aldesle‘ﬁﬁ%#x%fr&gn altQ 8L EFioXHd, BorfezomIbAEFBG RIS 68 okefelin.

acce l'e carrier or d | uent, a conpound Tep resenﬁ ed

byhe Heenspp feherasiates Bae ar@@?%ﬂfﬂécm%w“ gomprising, together with a
pharm§UB QAR &dé pratad dayneaaﬁamélam @nfpaliid ropreated by thh @beefdesceibd
Formugagﬁg)Ptg I{)f\iﬁlglta){efl? %ﬁ? ita%cg% %r ]t,srt Qmege%gégcﬁ 'fuga,m(t)ylpn{ox fl%ent selected from
the gremp tonsistiagdefl antiemor akytlating agﬂntsamtmtmom antguetabolifes antitamer aptijotics,
plant-(ﬁn%dtaﬂﬂﬁﬁo@%ﬁ% Scmtlﬁﬂlu ﬁl&'tmafn ogl)ﬂtdaﬁm&rfﬂgﬁrglk N&ifufBr camptothecin

tunor canpto hecin derivatives, .
derivaiayes aptioP" piastys kinaselinhibitoes, mﬁmctﬂnﬁlcﬂngbodrﬁéfm@%ﬁﬁéresponse modifiers

and ot hﬁtb@%&gsnt@ah@k Qfé @cfinitioR 5PEA0S anmmbrfag@ﬁ & theafke @¢ @I defined
a}ﬁ turmé ntsl hereélb SP?E dei'ﬂg n of each
hereinahoy{)of 4 aﬂ&%@ﬂ?%f GCRRIABlG T oLty ef i ned
h&heinnalkiov gl forthea rgphisrtoracethbd toakHeytreatoeepdf aivicer, sabprising

admm?t%hr?é S"tnp%{hg%gf gé?'ﬂltgl?r ea‘ﬁﬁ&\'ﬁhl@% tﬁgljai[)#utlgali'lglteh?crtwé gtllal:n?g‘f a

t'ment
compogethieniessnted by ghesabenetdespnibed Jarpula £B gag dtaémgﬂeeﬂcnp accepta%le salt or

ester tIRRDY ftohBlnhifordvitnEmaBRMtiéaf R L6t dfsint ¥ ANTURSr 43Ent Belected
conpound represented by the_gbove-descri bed Fornul a

(1) or a pharmaceutically acceptable salt or
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ester thereof in conbination with a therapeutically
ef fective anount of an antitunor agent selected -5 WO
wQE 8/ 826568 PCT/ JP2007/ 067250 from the gr oupPCT/JP2007/067250
consi sting of antitunor al kylating agents, antitunor
antinetabolites, antitunor antibiotics, plant-derived
antitunor agents, antitunor platinum coordination
from thogrpepeedsisting of artimer alkylating ageite @ntituder antimetgholites, antitumor
antlbl(ﬁﬂ; p aH{T&Ernv&y e{n‘ﬁﬁfnﬂ)? agelnﬁaéﬁtdnn)p leﬂlﬁ’r{ SoordHROF Ld?ﬂﬁlunds antitumor

dies, Interferons, ogl cal response
CamPt?Fb?ﬁ"’f te@waeaﬁaltmqtarwsatﬁ tltqawhlbagént@%lwal antibgdies, nterfegnps,
blologﬂzfal l@ﬂ)@h‘seaﬂfdiﬂemﬂ ofh@edhtitunfor bgehtd Qheiie'é d€fintfontofiddch dﬁlﬁthiﬂ&ﬂhgent is

thesaiE gt P bpromatey By PR Aoy Fosaant i o 1 koo
t Emhmmre,fthqmnveﬁuomreaites&d the tsewd ard\Aurols sblettore A mhibitbrdfor the
manufgatﬂ'éI flz? ﬁty&lcgan‘%ht i%r ﬂ? ma g aanJr Jnla tdé@@t{amorggelectwe A

cancer,; ne use o urora se ectl
inhibitpninjcpinbigation nrvntb@nﬁntﬁamorcngewftrnheanarafwtutmrmeégémtntff@rthe treatment

of cantetGand B fehiftds ¥§ £methooMTREAH SRR tof dOhankha (SarRalal Athuhn) which
comprggqr%g{tnlft%ﬂ% t%;g%ﬁﬁrﬁ?r&%yg@m ge%ﬁm?%?f;u{te A Egqu{'@selectlve A

inhibitoQ ARt 4 methodehientingtcanideniy atntansadl (pantizniaEy a Auman) which comprises

admlmsperenré%a: oesgltdI Cal l eIaegu‘ilcz\ﬂF ?‘J&W‘ taingtgnégpz%Mr&ra%elecalveA inhibitor in

combinaine emth 2 meaapmmnlbt ef(eptafetarrx@umt&f pryangitumerragent. whi ch
THOMRE KBS ?elatéqg'a Bﬁa?ﬁt&rehtﬂgl éo‘?np%ﬁh&h &ﬁmhg & active ingredient an Aurora

therapeutical ly effectjve anmpunt of Aur.or.a
selectiyeuk GENUPE 4 # PIATTEREEHEA] SOmPETHI SYPTiERE Haptvedneredient an Aurora

selectiV1& liighitatat, |t€gathl31ywﬂfzflﬁﬁthtu\tﬁr agmunt of an antit umor

ceuti.cal
c gleﬁffoglnt-l;f’ 3 ﬁnJgtS WS§$Wéﬁe es§ ttSPe lef%fnﬁodl r%'g% ’t‘P‘%\‘ﬁe Aur or a
1Fhsetne blbwv@lkéd"l in HielbevsrFornaulal(Tadepbtas artvevdribeakched alkyl group
havmgclot]m%Q:ﬁthﬁ A0mS, %E@ Eﬁaﬁtg[&g tf@?&oﬁﬁtlh&ee fdr @ge[rrgﬁ’é ﬁtgthyla @thﬁu b3p#,

Ive Al geth er Wt

isopropyd ey, isabuty!, S@;h\'%l tert hwul bayhand sl tmpneﬁ@swe@élrhemg preferred.

S PREHefnh CtloMRyIMnl the zkb@v@lxcmnﬂlar@ denold3@ 3t & §linehBYA& aliphatic cyclic
. I'n the above

group Bl el VS - SHAOTN oSBT o D et e

cyclooeoyarrpl es thereof include, for exanple, nmethyl, ethyl,
ﬂ@ynlﬁeter%(}cﬁc pgg@l{po RYthe Fpr?jlﬁy y(P rt:t%rq k?(%ry ' oenz%ﬁ: iR ¥+ycgg igﬁodlp" or

"ahphpta@hmrpexphc gromp"t étem @r@attwheterpwctlﬁ ETOMPO Vefersdp Ay prpmatic

hetero(c;ahcdgsﬂfs SsntAniAg, fmdantasari@at:%oa latoﬂt(a)t thleé‘sY 6hé Bete@a@4Psuch as

a it Al 0 Y S RTBRE ke i SIREISISH ISt IR B Sty membered

monoa')h:(hc ‘hbeteeycliyygrioug, agfusedsting lmtéﬂmeydﬁnrgmﬂmfo(r@d befision dfa 3- to 8-
memtﬁred rﬁ{ 38—?1#% @ogocg/gfl(? ﬁétg‘]gciclﬁrggm afd thedike. %g{:ﬁﬁ@&lyfl thienyl

et er aronat | ¢ er oc
grOUngr pypolyk grbep, < th@zglml groupean imidazelyk ey cd pPyragalpigroup, an oxazolyl
group, B§ﬁ’dyn lgﬂﬁlp{ A Byx@ﬁﬂxf 180p, ta%ﬂmﬁ@fnppé‘roﬁf) AUHytidaziayl £18a8 tan

het €r oat om su rogen: at o
isoxazgl) @rep, £ BOANIREY! B ARHRHRdAYE FBMEGR HdseplyliBtoRpean indoly
group,/a {EifGedliagl grﬁDpSl,Qthtﬁlhdlyl drotys ra(héhzdlmﬁ‘dﬂbl@l@roup, a benzofuranyl group

o R AR o W B P A Ol oter o
a saturptesiugy, unsaturateldealiphites. he§pecyclic gatdp;ponalmng, emgddigon tpr aegsbon
atom(% BNE4sP t)ﬂcl, atgnd eﬁ thdth Qﬁﬁtdrgen Qo) Qn oﬁ?gén@té’tﬁ%ﬁhﬁlsulfur atom in

pyrazo % grou oxazal gr.oup

addltlmtq Qgtylpongqt@gf) ang ypg g|m8noc§ql@l;§1g [ a@w{){c}ﬁ: Qr fﬂgyc]gq gﬁﬁﬂ ring.
Examplep Wekddd #nclide a@il@eilyl @fbupl & gyaaiadinyl ggbupyR pipefidinyl group, a

I soqui nol yl group, an |50|nd%LyI group, an indazolyl

group, an indolyl group, a quinoxalinyl group, a

qgui nol yl group, a benzoim dazolyl group, a

benzof uranyl group and the |like nmay be nentioned. On

the other hand, the "aliphatic heterocyclic group”

refers to 35 a saturated or unsaturated allphatlc

o, o o T a o I
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aton(s), at |east one atom sel ected froma nitrogen
atom an oxygen atomand a sulfur atomin addition to
WO aii3ens7é¢ ons, and havi ng a nonocyclic ring orpar/irP2007/067250

bicyclic or tricyclic fused ring. Exanples thereof

i nclude an azetidyl group, a pyrrolidinyl group, a

pi peridinyl group, a -6 WO 2008/ 026768
piperai@iy] gieppOvih0ghebioo griuper wirabydrofyranybgroap sy iptiddzolidinyl group, a

t I I

thxom%ﬁHﬂno %’0{1? d @{}de&*ﬁl Iﬁ)';M r JPHQetraﬁﬁgdfo'ieh 9%8%11 g and the like.

dr oqui no

gifbmtprm - oeé- rvaﬁwr:@wl@befm hﬁtsrwclggm" Byibe abeee Forpala (ITH@notes a
5- or 6Lf¢rMBered allﬂ{an@ U’g‘%w@m@dmﬁgmdag onehemasléebd ford h@r‘d@en atom,

th denot
oxyeet,ipBAsd L YERTLS n‘]éfttf?ﬂé" gt Ao e e R oty
piperidigl giee:dink I, eivrpholiio) geahydtofiranyh 1m)d§ugmldm&t anchtldordorphdliholr Further,
for the%ﬁi@ﬂtl Hetgrgg)Jc % grgu;; Q\iv Cﬁ}”dpo%p ﬁgrgg&hllcﬁl nl% bgﬁ(&r(m(l ﬁa‘)g‘ Fa ecrar%gfl atom

may bmbgthu.tbd wmh art @torgachlydmldfa p.adjprent PW@MQ can&ﬁwmaﬁ@ ring of the

al:phaﬁ“e%&ﬂﬁ%édﬂ%ay%@ﬂBM bond&f,(pr the aliphatic
het er oCy gr oup drogen atons which are

b Shete 10 0t raRied eamgis fessr iy icrgggPh the #hOYs Fermulg (D denotes a
5- or 6WhdnibeRdd afbfitati¢) E:jil:lliﬁ) groap E’onﬁinﬁ@g atddbtame BlomGalk e fréh Qi®gen atom,

oxygerbé%glﬂ 6“41%&;“{)%018 A dltlog 60 (&1 &L‘ %tf@%,l.lzlﬁl haa}errlgpcrl\ﬁsqgereeorflon%%ge {hlenyl
pyrrol; oyt azoty . amalaedlylendetaeelplcycl i ¢ group” in the above
Fop, M"hglogerpﬁ&g't ﬁ%heaabovlr:b Fo%ul§ (I?Er%? Eﬁ% i ﬁﬁ@ﬁlﬁ Qtom chlorine

cyc I'C grotp containing at | east one_ at n1se ect
atom, Brpsige giofmy o drstineatasin Amewe% foreyamelpdluoting ql?mmhkmm? ftom or
mnm“@4ﬁm{k9&ﬁyﬁdcarbon atons, and exanpl es thereof include

oS okl Bfna i i PO Gt SR i g -
substit(td] witls thefabevealesnipéde’lower alyll',red etapples tlivreof inoklade Monesitytamino, N-
ethylan?{nﬁ,ﬁ-?%g?lgrgmooﬁ Cén ?g):p?ﬁmmb Oﬁ]bulgﬂpmg)r f\lh%ﬂxtyiammoe Natgp Ib@l‘ylammo,

. at om ne atom om ne”at om’|
N-pentylaginerangd if-hexplamingr m " | ower al kyl ami no" in the above

F@%é”ﬁ?ﬁrtﬁ"(ﬂj%weg §lt Eﬁﬁxoamgﬁ@&ﬂ)ﬁ\aé F‘brfﬂmg?ig dé&fﬂt&s}@ ghﬁlf) INr which amino is
substitu W e. apbgve rpe
N.N- d'alfhﬂt"@sssem‘?él& SR e ioR n?é‘l.dﬁii‘l‘"él?’ri’sﬁ efe%mc}/“de NN-
dimeth@lalnjtloaNIN Biethidapirph/Nadibropy latinb S0P disypreyyilantino, N,N-dibutylamino,
| a N Ut vl t

N,N- dlﬁog&%l%{ml a,nlﬁﬁnz]’odl e{%ljag']c\]p’blﬁeﬁl fIgH] (ﬁgen&f%n%ﬁ I\PH dﬂ&%ﬁ}nﬂ%b N %{P)yl -N-
methylamkrylaadTNﬂmethylw-plheylablove Formula (1) denot es a group .

' T‘hé’@x‘np ho@épan@lshﬁonyf"l uthg 'a§6419$5ﬁﬁullg (?fjde%tte{‘a érb@phln whlcfh the above-

ve-describ exa
descrlheﬁ Aoveraling s bmdﬁ%torw!f%wi HB‘}/ eanRLeaFhé%eﬁffpamermethylsulfonyl
ethylsdhtohyldh@mjaydmﬂylno N, N- di i sopr opyl ami no,

%tgrlmb \?%r%%[évliﬁgw{\l ngl,odi'wi, tﬁg%%%%h?ar){ﬂugagq)r?g?otes é group in which the
above- m;sbhbzbld Hiexwgt aihylmlfpn)ril- isbbnded Nd-anfifo, aad ¢xpinples thereafidclude
methyl%l%ﬁ%lgﬂ“ng @ﬁ% H(Qirsdﬂggllstuﬁ{)@anln&y\’e r al kyl sul fonyl "

notes a group in which the

ablegstemm d@\s@rall@@d in Fhs\akqve Aprula (1) denpfsnaigraun 1§ vauaht taypr alkyl” is
bondecﬁt@@x ABRLE §n(f dx8mnp1ed thérBst ikthRle fffﬁtlﬁ)(*l %!’-Hof(ja r[bdeoxy, isopropoxy, butoxy,

ulfo and butyl sul fon

g B o o T P R

gTleeLtprmi 'HoWTIaﬂcbxych&:on)a'OmaltKEbevedémoula (0 deriotes weroup in which "lower
alkoxy L@()lé% |t<|§ %g%nél Lu?d &?rﬂ@? uﬂi@ ’meﬁ'Bch%ﬁ)%mA §§oxycarbonyl
propoxe!mlyqnsurspmnwamrmyiah@omerwryﬁlwrobwymmbwl sqgrRutexyegrponyl, tert-

"1 ower al koxy" |n t he above Fornmula (1) denotes a

group in which "lower alkyl",is bonded to oxygen

atom and exanpl es thereof 1nclude nmethoxy, ethoxy,

pr opoxy, i sopropoxy, butoxy,
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i sobut oxy, sec-butoxy, tert-butoxy, pentyloxy,
neopent yl oxy, hexyl oxy and i sohexyl oxy. 35 The term
WO bosmte7as koxycar bonyl " in the above Formul a (®QT/JP2007/067250
denotes a group in which "l ower alkoxy" is bonded to
car bonyl, and exanpl es thereof include
nmet hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl,
butoxycsrtbmmn(tybaycbtbnwl,, nebpentytgxyearbromly hexylosydathooydyaodir bonyl |
isohexSR%vda gﬁycarbonyl tert -7 WD 2008/ 026768
CﬁyJPZ 07/ 067250 butoxycarbonyl pent oxycar bony
ndBhHiere ViPwsaatkexyrampnylamiag yinshaabaye o )él.lh eriotes a group in which
"lowerl aHRGoaY0BNY fs%b&bﬂh‘d amﬂ;h,emﬂ exaffiplds ehersof mclude methoxycarbonylamino,
xycar bon n the above

L I.). . depot es .
ethox By PP BRSNS AORBR Y BNy LB e
isobutaqycarbony binmihog seaptogpcattioaylaroino] tert-butdeycarbonylamino,

e SRR R eSS KSADGEH R
Bommbbﬁﬂ&vvﬁﬂﬁWﬁylan1no i sobut oxycar bonyl ami no,
S ¢he R AW EANBAG id Qﬂe%ovetl%hhulb Gonytedth BRAY InAMRiEthe above-

P e ot s i
1sobut§EhEvztle’ymso¢dlmﬂ[ plﬁdlé()&lﬁty;bentands}'lt he above Formula (1)

Otere.n§ "low a&ugo lox WGJ s aboo Foq}%g ?I %Qnog§$<1 efrgwh P& Sbove-
Aoy B0 Hehe R 3 3HuBd

car
descrlbedélowgealmgylyis boprled jt ergx]ygenbilﬂny raytl examp @thg[eyf lyq:lude acetyloxy,

proplo}{fu))@r Bl!lty l&?“@b@t&)&lloxyp\‘a‘l’e@lé’w is égr m‘lﬁﬂﬁm*loxy-r 8 pkRAdByloxy.

ano bove denotes .a
gifwﬁmp domaewlt\alﬂ ‘“é‘Ef‘o"\Péve Framula i denows am}m P dylich the above-

descrlbeﬂ "loaBEAKl 1t i barile®¥o)sUHir atdn®And eNachpRX BidRebiaclbdan@nflithio, ethylthio
db glude acetyl oxy, propionyl oxy, butyryl oxy,
an “Pg But yryl oxy, val eryl oxy, i soval eryl oxy, pi val oyl oxy
and pentanoyl oxy. 15 The term "l ower al kylthio" in the

a‘?ﬁe/@mfg,uéuiv@ u(hlenoﬂ@mrr&% A~ @éﬁhﬁtﬂegon gh O,seelfmioms 4 @fnpound or a

above- escrib | oner al
drug which ¢ lectinvely @sbalm P@gmt Aa @alrparq%m!rd“éﬂ?féﬁh%q ‘s¢lestive inhibitor of

AuroraﬁA'hM |p¥dfdr£bly zﬂwﬂnﬂ@Uﬁd/drtamnig ofm&htnﬂﬁlSHor)S@hﬁﬁEd agRinst Aurora A are at

east i 1 Q5 PR LA A B PR3 PO gy drosof whih
inhibiteiylaesiitics @Bainst Ahiokd A sreAtileast bundiread timenthenaititiss sgainduAwpm B.

BE)é]%-lll}l%u%rfl% fae Eérﬁ‘ egﬂaﬂﬂéc@ﬁt‘cgﬁy z&t:e té%?’gs% 1 8f ﬁter ’tl'%{egf“ or the term
"phamwewtmltyu ae@paglaucmﬁr omdileang %e%m éheéPCC‘leCéﬁ@T stiflexill be a%gn later.
t lfrﬁe @k *t}éhﬁﬂeﬁﬁof%%bﬁ %5 uddY :Ipthasasmﬁ@dﬁdn HRAR lmﬁuﬁﬁ&{ @mbaeeaceu
npound or a whi i nhi torz q
growthy ARSI RE g AMAIReet () RcRerer AR VB Rl rent cnabls
retrogra.Qtdn\blf tdnea gogyah,Nisdt isfketdmtian B thdxnpdsanablt canaerfsive. Moee ﬂireﬁéﬁbly, such

UBMmlﬁco qqceugl%%e angecrceptable salt of ester thereof' or
§ TRFRY %arnaceutlcally acceptable carrier or

diThasterm “caugechs uwdtlrhéle spreificitiop aefers to solifl banceriand hépeaterioetip cancer.
Here, éxﬁltngfes of s:l;h@ca'h@err Mciudb @é}w}ﬁ%m&f hea@ Rifleck Sfcds %Sjpﬂagbat aﬁcer

fication neans inhibjtion of cancer cell
thyrorwn%rﬁmallgflbkupwngﬁﬁ nersmall relt lungeangerbeeast Cé“a“r‘fbé mach cancer
gallblaﬂdﬁr lafdbile daﬁte:ﬁﬁfeﬁhkf%caﬁoht §aﬂcl‘eﬁﬁ$dﬁ&fﬂko&iﬂ&bﬂc@§ rectal cancer, ovarian

sion of cancer
cancer, e BB S RS RIS EIE B iR 8p 5P apf 4Gt e Madder
cancerf presidtereantercenikd @nedr,ytestiblar casder smbryno pancaowimetm@r,rskm cancer,
malignaﬁ%gl%ma HHﬁﬁgoran ogtg@sar%grﬁg 'ﬁcvxln‘l:g:"stthlg& M5t §ss£é)sa§tzgh1'ad0n the

cancer an emat opdi etic cancer.  Here, exanple
other hge. jegprendas o6 hemasepoisiie canesrépsiugle agyinishkemins sbronis évnmbelkc leukemia,
cancer, esophageal cancer, thyroid cancer, snall cel

| ung cancer, non-smal | cel | _leung cancer, br east
cancer, stomach cancer, gal I bl adder and bil e duct
cancer, liver cancer, pancreas cancer, colon cancer,

rectal cancer, ovari an
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cancer, chorioepitheliom, uterine cancer, cervica
cancer, renal pelvic and ureteral cancer, bladder 35

WO aRMEe76Pr OSt at e cancer, penil e cancer, testipgh/apr007/067250
cancer, enbryonal cancer, w I ns tunor, skin cancer
mal i gnant nel anoma, neurobl ast oma, osteosarcons,
Ewi ng's tunor and soft tissue sarcoma. On the other

chronib mpelpcytix fekéngis, polycithemib opo, mdliggant npdoma, moiltipdempderbaand non-
l. ek em chronic lynphatic | eukema, -8 WO
}bdg%§é§$§%%?68 PCT/ JP2007/ 067250 ~chronic nyel ocytic
| Ehektermi Zprepaution’\as eadiimthy errealﬁcrmrm@halm orp tatians and parenteral
prepargﬂblng | Plafh tpm{ 3}‘ &Qﬁré}ﬁ%ﬂ&%ﬂncld’c@ Hblckd) 8a sﬁlb’d THEVRIER: and BRnHIGY, While

preparati on" as use fg*g |cat|on hncl des
examp 4 AR RPN A5 AP HE RS PISPAPS i ALsolutions or
suspend$aYYBle€ificalfly inje@lonpsraipiplisfidi@ns Piet‘e@dbll&d ¢hel aleligtasenous injections or
e
piqu)tama'tqomhme@ B@Pﬁrawﬂ'é@l uged io rﬁif; SD?“@QQWE‘IQ@FSGQ those comprising two or
more p?ﬁﬁﬁhgﬂsq“@rj diffullaRédRs tsle;%pa‘fe &rse(ﬂl'éhtﬂll h(ﬂlﬁlHﬁﬁ'iQﬁﬁ in tRE ﬁéa@rﬁé}ma\ﬁd such

are intravenous I nj ections or I, nt ravenqus I p
prepargtign &) 9R so-glgd kis fype B’Eeé?’éti‘“&b’lf pharmeqeuticahepmpodtion e dim

"combindd H&bzﬁ’iﬁ&m" diB®int18d¥thcsORAVing@ele S rRgra pRparatns Aftheis@hbingd with the
peci fication refers to t

{
combife P PG SHE MG PR P B0 U tb%ﬁ%rf@enfs%"w
s Ehpusmtsemataptapandtoby deseribed above ben be figthenemibined mlthsu combination
with a égarﬂﬁc%gﬁtraﬁ& b&gpt o capﬁer 3r &iﬁlelq‘taz!lt I%Et Jﬁb Ere Qf'Qt?onQ{) dt st one
armaceutical conposit
antltunpnr@s@r selqctsd frog t%grpmrqaéfé@gwﬁ @ﬁ’éumrﬁ\?llwbtl%%g%tﬁ aﬁﬁ‘i‘l@or

antimePbEREY, Bftit@Nst ahtiibhe plm@ahive@shtitdnid? aldh®s, atiiiibr Ii)ﬁﬁnum coordmatlon
preparation co

G ARG e

antibodli€ésp pﬁ’rﬁtdnﬁ),lhﬁbl@ﬁtfelsﬂlﬁsk Adaiifiees a:ﬂrotHBEarftmrmdn agencahdre, refinition of

each an\%tumdr ag%r‘t gsqg%slra?l%tél? gtr degI \% SXeB’ 'Eﬁagg%{ehﬁ& ll' cheptable salt or ester

thereOfa rlepmcasa, the aboepndngpred aalteasr @aﬂep@wéon that has bien furiher combined can

be adrrﬁﬁﬁ&red iRy, EQMateleor SARiaflP With t?ets% Q8toQhe &8 sépathi@reparations.
abol

ylating agents, antitunor antine ites

For exi gD AP camprisfug e RIPPAAINSREN Pelils hal dsomprised of a
preparﬁn)hhﬁcwdlﬁfg aﬁiré}iafaﬂbkﬂédh&ﬁlﬁﬂg tﬁe’iédnﬁﬁundh@ﬁ’ﬁswﬁd $y thaabdve Fomiula (1), a

t (% Srh il Vaesré aa?ltnc nlfm nin l%rc%§/|r51ne ki nase
pmpm?ﬁﬂ°@??8?§ ﬁ%“%é* Ach a PrepapaipR eniamning IRpeovertt s

bHereig nlmaibovesspmns@ comdinkd preparatiod, e@thﬁ@r beth of the vy separate

r f t

prepmﬁ&ggltsngynégﬁlsogal ﬁ?&?}fiﬂgﬂér{ h&i(]ar% 083 gﬁf Be Mrhl dﬂ&?gﬁggg Ev‘tﬂfl% ng)th;r may
be a pazeriad prepasptéond gectigfs °é§'t‘lé'|nf“2\9“9c)her eof | n this case, the

a@ﬁé’t@mﬂﬁiﬂéﬂa&ﬂ&d aa&ordnﬁgaﬁ)tthm&nﬂaremay @harmohmﬁge ahaaaﬂzeﬁmry

urther co

t
et oS OB R ARRITEID 1 THeTOT BEPErov i APRESrgigealy
acceptatpaatricr or difuema Thisit@whsique dEdormelationis eonsalerd idberretechnical common
knowl%)r{%g F)qr)&% Ihg‘;r]rp%(: (Qr%érjyﬂglﬂgn {hg ng%e?g ?’P%{(}iﬁ% %v%l?ﬁn&%y Pl‘e@&llbll'}d Qral
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oral; of Bfth AdiktroRPAEPS A1 PRESLIbOE plarhfiths i W6 BSrhtikdIPRdparation

usual Iy conprise a therapeutﬁcally ef fective anmount

of a conpound according to the invention, together

with a pharnmaceutically 30 acceptable carrier or

di luent. This technique of forrmulation is considered

to be a technical common know edge to those having

ordrnary skrII |n the pertrnent art and |s mell knomn.
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pharmaceutically acceptable carrier or diluent, by
various nethods that are well known in the art. In the
WG a88/02d7681Si Ng t he conbi ned preparati on accor dpagIE2007/067250
the invention, the term 35 "adm nistration" as used in
the present specification refers to parenteral
adm ni stration and/or oral adm nistration, and
are adpinasterechdyhly. diead, thederinrparenteral agministtation” inMierexample isiavenpus
admin %B’gt%r &B&Lﬁ?ﬂlei}'ﬁ a@ﬂms'&hﬁéne(fr %ramugﬂtap a(ﬁ'ﬁ*mst%tQB ra‘% P@Tﬁaﬂ@ﬁ' 1S

arentera one adm ni stration aren er al
intraveppepd admimgiraom diveparenree of gpre RAPtSHOTH aﬁ‘cﬁ?ﬂ‘?l"é@ pngkadppipdstered,

every Peparitfon agibe oallﬁfi(ﬁﬁlﬂg‘ebéd bot h prepar at ions in the

i ne re -9 WD 2008/ 026
CETIPS BB G B PSS nAERP A SORPENH ERPIFTYEd tydhsaboye Bormula
may bé¢ edminiseeed sintudtaousdydwitin otherraatitumot' agest(s).f Burther &ngpossible to administer
the co}ng&fnﬁ\(f%?e%&ﬁed tﬁdtﬁ@ ;ﬁ)lo% F&#nhﬁrﬂr) ﬁ‘?&ljg déﬁ S Yndtter antltumor a%? t
ntranmuscul ar adm ni strati 3
conseqyfiegly oa plfegnatively  is nomtrlatpe%d@usst%mtmrgtltrtamproﬁsent iy gnd then the

compodh@ Replelénga w&hermm HRHABPA (IR EdrR&tatidIye It:fa ARkb B&glbmsi administer the

compeytTeATesinda hesDs TOREUIE i it A aFPsEey pigganothe antitamor
agent afey @ WhilQor aleermacvadoit iBthossitile :eminixter yothdn@ntitnosrengbro first hiad then
separa{aelrl?%:? drlg%t?rqge Zd m{)lli]rl) r%@gs%{qtﬁg Bﬂﬁe %&Rf@ %Eilr%luYa (y atﬂlg{ g &n?g The order and
the tingdntervalsforthe adnhelstmnp ounde a@mpelsfehtseldctbyb)t drersghekilled in the art in
accordaflleTHhasof txandple! Breﬁﬂglo'h Q@rﬂalﬁfﬁ? wé%f)mﬁ(mnli fréﬂ)‘@gént&ﬂﬁrﬁle above

consecutlvely, or al ternatlve OSSI le to
Formula () yspdsand 2 paerwe&aﬁ@}coaﬁtmrtwrmta@errﬁgem “F"é s usgkfn corbingtign therewith,

the typRQfPHR Whrider déﬂé’ e rtae @M thehnditievee tieQpatiett.aF ¢rkkample, in the case of
consecutivel

bl 1 0 t
adminBBRRE 8 o b isplsscie B % B0V Tntlo U e ok ] G dob i)
preferabiydpaclitexel seqpactanebls admhistanddsfirsty andrilgen g compbunduegesented by the
above %&%ﬂ%a il Sdmifistofdl s ﬁq'uerﬁfall?l)lts%hoﬂglg\éﬁé% \*}Ble' s possible
to a

ni st er anot her an Irst and then
s dpatern &ipultagerusly sasapsed lnéhecse?ﬁ#éfeh@ iefeprie thevseef pspagatiens for the

treatm&h@i{&taﬁﬁ%ﬂw{ e fahle tAkd, @herBasWhY tién "sdhieatdly" d@fers&& the sépadate use of

terva
pepar o e et A i it P S g s
day anid @notket agand s onitliersecdnd dayefoatip reatmantp Teparmtsequentially” refers to
the usii:(%?) r}%ﬁﬁhé}% ﬁ Qx%h %PEFH%‘{HQ f?rg&érrﬁgl? nc%)ng q%ég%ltstaf#sﬁ Iu%g%}a{l& anjoﬁler agent is
used affertaj nrfmq@rmlagiamwd pltimg f9f the éfdatinf-‘ﬂtc ombi nation therewth,
t Re fedtP %nﬁfunﬁhﬁkﬁﬁﬂ@%@erﬁe&llﬁedlﬂ tlﬁ%résérﬁ 3heRticalt réh8 to an

b 5 e o - LR s A SRS st
agent é‘_l(zhhg'hlﬂ ﬂk}(l |g)ouﬁ frclth alkY Iaticvredction 1nd)ﬂfi<ﬂ'nta&i>y6iogen Jorebeaadganic
compd[LJlP] IS Sfltﬁe Ceg (\)ert(l;%ﬁcﬁ(y é)g'gulgs Iﬁl d m"g]nltﬁhmeorrg la{l [oA entﬁuﬂllg)é
exemp@ﬁ?d bysnitzehen mustarérbédxlées qxpéqnhmhawldanfosfepaieandplyalaaf busvlfaa,
mitobr3fitd rbéhotlehib e Tanhulthd, ARAGHR] KmoRTon8ESE dafinisli.

tion reférs to the use of preparations for

¢ b teprs ExpiingNer ansimsisbelile’ agupsd i the spreificalin refertdo angniimgtabolite
having da€tubRF H6tivEE RAd RE Rl "arftﬁfefhb&ht&'%efehﬁm&l&&b@rlﬂh ®rd48 €endd, substances
ST AT A O AR
the praalnctioat trivegy-rivyamermediates elde wrthetlmustexabmr(fumtayna‘l @milatigs to
metab(gl!tgs‘?{ﬁmtlm{)c;q;ﬁt frOP{l %&gﬁhﬁﬁt(kﬁh Laywﬁfn%rse 0%11})’9165 tan'{?nol'ﬁ%ﬁs and

arations I1n s an 9r or exa
sacchagjifles ayeeﬁ@rmi gniitpiar antimetgbaliteg @ﬁbbwma'gféqétmqt@tre%e fsed

‘mercaptbpiine ﬂb&[&dﬁ&r@ip‘fﬂpﬂﬁl% BETubRdra6if, tdghfie dbRifludidifk, carmofur, cytarabine,

treatnment. The term” antltunpq al kyl ati ng agent as
used in the present specification refers to an

al kyl ati ng agent having antitunor activity, and the
term "al kyl ati ng agent” herein generally refers to an
agent giving an alkyl group in the alkylation reaction
|n whi ch a hydrogen aton1of an organlc conpound |s
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m t obroni tol, carboquone, thiotepa, raninustine,
ni musti ne, tenozol om de or carnustine. The term
wO a0siotareor anti metabolite" as used in the PCT/JP2007/067250

specification refers to an antinetabolite having

antitunor activity, and the term"antinetabolite"

herein includes, in a broad sense, substances which
cytaralglnesdctisften emavitabinee §-d bgeimcg shingn Hudardbine an pemetrakadakisodinmmi dridtpreferred
are 5- ﬁuiaﬁ)apalcﬁcst { %g?h’ia%ﬂé hfid ths ¥Rl €M to prevent 35 t he

uct’i on ene!rs)?-rrchrnterrredrates due to their
siquremu ragtitugor anpbiofie s areddn we speeification refers fuansangbiptichaving

antiturhd? @btivity Santl AIROGBAtDVtict Rireih in¢iutdh sQbsEABds IHEB are prfdlicedDy microorganisms

or by o\%?t@%ryé? sasgﬁﬁ fn(zhﬁw‘tgfl’l ga?v}lﬂaglfi 3&1'8{'1 ﬁl[l(gg)gs ?é-slgr%gr%grlugms d of other
living exgartignisi fThe ceromdarhititnios watibiqtic Gmayrisr examplifedrby netinoimycis il doxorubicin,

daunorﬁﬁ[:ﬁ%%b?%?%ﬁéﬁgﬁn bEfeofnl F Hfoﬂl&’glr‘ra (ﬁ%% nudi 61c%blcm pirarubicin,

epnmb@moam%usmri@wrwmwpm 103 Ofd?lfld’r"‘abr ne ocfosfate,

RO mlaﬂl@-der%ea- antﬁhﬁﬁ@'a GhP1 B3 Qsedfih thed 3pRTcA®NGficludes compounds
penet r exed, drso referred

havingi3ngY 411 4ES rvhw orginefpfack DI 96 SCIpREUpd: £r3ppicd by qplying chemical
modifit oo thé fordga g rcmﬁpﬁulnﬂn Athe &im aﬁlamshdvddrantlthﬂlor agent" may be
exempFP dcl%yLv:;rr{(;c?itstglge{] v1rr\1/l|)q%s%ne vrngeS{rﬁ é’wposr?é %I)l;u% él,lr(]ig&taxel paclitaxel and
vinoreibmc,l and peeferted endaMetgqu hrak paglitaxepr oduced by

MR O] Qﬂ%ﬁ%camﬁtﬁecﬂﬁeﬂaﬁ@@ la§ ustd A iB@ %élf@ﬁﬁm r&HEYs R r,tompounds
cell growth and other functions of m croorganisns and

that arqutruﬁtluf@ély rqlated tﬁgarapt@tg?ﬁug?ﬁg inhfbytcapeer g1l grawthy @ﬁlﬁﬁimg camptothecin per

se. Than:hh barfbituintor cﬂﬂptotha:uemwivrer is @6k payticamkily nﬁmyd:ﬂorbulamay be exemplified
neocar zl nost at I

by, ca t%t [ Ubllﬁlhy?{g %ﬂé}g{hgg}) ?ﬁp{)%ﬁi?drwot&an o&? gpldboc%m%othecm with
camptqolnelcanr wpotedan and ipotecab ibeing prefermd skwthem irstoiesl 1am§trabohzed in vivo and
exh1b1t!$ gl?tfnﬂprj)rgﬂgct as SI(I %'s' Wec‘acgﬁn Pﬁ@éhﬁﬁigjn glllcpthe Iy ﬁut%{I &f tﬂ% camptothecin

erived antitunor agent as use
denvatsvrse@r: pelicyed 9rbe vrrerludtée sagtsiip H\prd cADPREGT M s E’arﬂ‘}f‘t’ ghabs Gan 10

Kagak@Rpdn¥] 14, 850- gﬂ’yr(q:dr}ngrr ginate fromplants, or corrpounds

epar e n cemc nodi fi ion to
P g A o ST G I e Bt e
specificaiemtefersidya Hiainumxeorginatidnedmpyund haing sttituner activity, and the term
"platm%rln Qgérgﬂci!ltforﬁ%bmﬁ#ﬂqeﬁér{]ﬁ refeSg 8%%§Atigg gﬁﬁgﬂﬁ%ggﬁp l#nd whlc(l:] provides
platinugnid iehdferm. a&eﬂenedw@latpra@l domasunids inFiyde cigplating %tilrammmrilaquorﬂatmum
(ID)- 101{3 érﬂ%@ﬁéiﬁﬂéd%nﬁﬁﬁdey 9IahMﬁ1 (Iﬂ%thﬁd‘ed drcmoiotk@hyme&ahﬁﬂne)asratmm (ID);

diammirg lgé%ﬁiogr{ﬁ%émbaﬁdat?mirww (O fsg{s,(? hlpropﬁtm
dlammirﬁ(ﬂ-dlﬁf,lhﬁ@oﬁ‘aﬂﬂplaﬁﬁdﬁem)ﬁtl@rﬂﬂnedlﬁﬁmeﬂhmd@ﬂaﬁhum(IIII)I hquagir2-
dlammf)g)icr:gp E)o%texa%agago eal)t(l\éliartl:l :(IY)eaaeuaa %&amﬂa% ?o%h%%é%alolngpolglgtgnum (ID);
(1,2- dlar@mhgydrobwgao@mplomwlémnnm (tp (b taseaxiphthalate)ol, 2 diamingeyclohexane)
platmugl W(?Qmﬁ&&amx%? M&nraﬁﬁﬁmingﬁlttﬁsl' flp. topot ecan and

otecan bei n pre erred Furth er, |r|notecan i S
dlammﬁerc@rberanez)e’erlthl iny® (Mh grmaglafinsstraplatipcaibgplatin, asdaplatin and

oxallplgﬂNr 318(1 prdfeRedis Eﬁrﬁﬂ)ld’(ﬁ(‘oh axulipRtid Ehrth&rSothéitantituingr ﬂﬁtlrﬁlhrﬁboordination
t of. hegr n. 20 rivati X‘SS ar e bel i eve

compofip ISR e SO pRYEREd el st tRau b bl andor
produchlild yes peeton abving €Edinary okill Kathe km biRyahentiofial tecBEQue85 7
(%r?effrZM "antTttﬂﬁlo; &H%ne Qﬂ&éeﬁm‘&g{m"% ﬁgédr#r'me Q&Qﬁght%tréfgﬁ to a tyrosine

ati num co as used In o _
kinase gwé%fpr lracymgraewumer ashyity, elda*hmem 'THQRINE biBgsg inhihitop therein refers to a
chemidaPYEBAAHRE! inh@tirR0 tyRsirieIiHARY whith indhsrefs a 2PBosbiMR drékgBf ATP to a
"platinum coordination conmpoynd” herein refers to a
pl ati num coordi nati on conpound whi ch provi des 25
platinumin ion form Preferred plati num conpounds
i ncl ude cisplatin; cis-dianmm nedi aquopl ati num
)

(11)-ion; chl oro(dr et hyl enetriam ne)-platinum (11
chI or| de di chI oro(et hyI enedr am ne) pI atr num (I )
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di am nodi cycl ohexane) sul fat opl ati num (11);
aqua( 1, 2- di am nodi cycl ohexane) mal onat opl ati num (11);
w@0kdb226gli am nocycl ohexane) nal onat opl ati num (pd9/3P2007/067250
(4- car boxypht hal at 0) (1, 2- di am nocycl ohexane) pl ati num
(11); (1, 2-di am nocycl ohexane)-(isocitrato)platinum
(rry; (1, 2- dianinocyclohexane)oxalatoplatinun1(||);
hydroxyr greypl crispecificayrosipd iatpratgin.cErelierpl "antitmmontendsipé kinasa indwhitor” may be
exemp‘ﬁﬁ@(# b)p%e‘rf’ihhlg 1m§ﬂqb F&Bﬁfe‘ﬂw ?u%tlnﬁ) 8&51*&919' Aehhin.

at i n her, "of her "antitunor platinum
cdbe tm ?r@ﬁlon«'é aﬁtw@ehové upRdyin ths sesgificationwhihyis @lsp kaoyyn %ﬁmgle

clonal @htfboliy) Q¥¥Brs 1 aRtiBody ProtREAibRlalmbnadaral altibedyapieldueing38Il, and

roduci.bl e by a. rson haV|n ord SKi n the
examplfs et BE UL TR B AU b et pnd Fifygmeb
t Srho&mm Binterferas’easiusddi iy tlte(spécnfastmmsrefdrs|tmart interferon having antitumor

act1v1t§(%& kt 14 C (!o?Btemelta%l’n? atn?ol&ufay{;vg r&? al{olﬁ{ ﬂﬂﬁﬁ wml 1? .glioﬁ)lfced and

secretddi baa@ét anmhal ls¢ltscpon yieal enfwlpleﬂéh@ npbonéy th@ hféqﬁ @fanhlbltmg viral growth
but als® u,m&uanﬁlﬁuﬂerelﬁeabrtm&gamwsh@aadwg Mme&&eofgmmfa,fw@gﬁfp%sular

tumor %tl%) hog%?at e g%fg Wﬂ?l&gg &E?ldlﬁg\;lé% th\é&ﬁ%&?ﬂ%élgé?e% as one type of

cytoklﬁgl rmmpbs bﬁ'n’(ﬁé’r&h&nf’ includ® intdrerdin o, dddrfekannibla, intérfesone 2b, interferon f,
mterferon ase | glrtgr e|r0tnor may be exenplified by gefitinib,
mi’t m% Sor af enl b, sunitinib, dasatinib, or
e Thotenn thologitd respanss modjfiest kowsed indh Ipbatisptiomis thessectalled biological
respontscbﬁocﬁﬂgcb‘r hkﬁ’ﬁéddqulil)gme 'g§neﬁ!: &fn Iﬂf}gmtaﬂ&s of mgsefor modlfymg the

clonal anti body, tefers t0 an anti body produced by
defensggigpanisma pT i BeNPmS PbBgIoBise resaprses %Huasguwakg{oagh or
differehtigiof of tidsiCdelldlin obdRt toXdirdBrahenD®\ba Gibeful Toran individual HFAMst tumor,
mfectlﬁré%rggtléjeﬁ {sr%gesg g%{lél%sog Zu‘ﬁap)&cglrrgspplbse g}?dlfﬁ L{?({llé«%g((r;ergtin,el\esntinan,
sizofirlrg picibgnibatdiubemmex. activity, and it is a glycoprotein

h §

e
which degsagt hednng tq any phithe ﬁbﬁvexslmcylqur?éem having aemtumﬂlrﬁcmlflp%q dixamples of

the "othéradlituBbOMeht" inklille MktSRAnieHel D-Hﬁ)afa@'imeprﬁéaf&ﬁﬁl@ ldacarbazine,
ani.sns_i ncl udi n i biti o cells (in

hydrofSE PR, ZPostgn BRSPS SREFPBHISH R ABHO-Uf X ppEstne
bicalutamidey labpréetlin, @ntaméde] fubestiaut, pagapthikibi sctiveding, dhadeukimaedifithxas
aldesleﬁ)lglglI th%rgﬁloﬁ% alfaf XrtSe%ké &kfgmld%;ﬁglrlr%hrgg)hga%ecdﬁﬁhg qu éo%%glrmo

aThgraboyqdaseribed tmrm( intitumar dlkylatingagsnt"] Zantmenor antiaetabplisp’,

"antltu\hop ar;]trblon?e "ﬁlﬁ{tﬂbrn}%li thﬁglh&adget{tesﬂ@lﬂﬁrﬁ)r PR &Jordiftiol 8&fbound",
i.cation is the so-called glolq

eCI
“antitupgg m%ﬁ SRV FanEiROR REPFIE @’é??éP‘H 'y t‘%%“"@lé’ﬁ%'raf‘ﬂb°dy"’
"interférOA")T'Bi6l16gicdl Elﬁﬁcﬁ:@@ﬁﬁdlﬁér" dllidJ'@fhef antituing agept"n@ fIlh&nowﬁ nd are either
conmgi ST RGP BRATBIERY o pbktTRuBE HPH BT Rpdb EnRA o8 g or
well-kndwrt érggnventawhl reethads.oFhkeprodess for mre;@tatlph ehgefitinibds dps‘ei’ogdi, for
examp‘ Ofh 98P N@ ‘3'7“’70 gwlthqu&'e&%r ﬁréﬁmﬂlon oft dAfugindab %e@énb@& h&" example, in

I seases. Exanp ogi cal _response
WO 9641 05 the Proqeﬁ%ﬁowépw@g pf anq@map Aeescribed. fesrexgraple, in WO 94/10202;

the prdekss |f&§>¥€phraﬁ&ﬁof%bﬁl’plldﬁﬁxs deddided edsrrékaxﬁ»;tmeﬁ USP No#. 5(120,319 and

) sed in.t ficalio
5,959, F48 e s S5 areearaion et s e Bed Bt S iy 0k Nowne
5,434, 203cmé 5 223,608; h@dhagecebsfohmpangnoamf camptashiecmos descritied n USP Nos.
5,162, %ﬁag'.ﬂ?e(ﬁwo; 191td§§, 5 %%@5 SailglOgblmrS ﬁgq% thel eﬂ?&éek’sdﬁr preparation of
xant r onie, as$pai agi hase, procarbaZi
1r1noteg@da¢%gzheﬁ,ébr exhrygﬂp,dg wgrb&aﬁﬁ 3p(l§\ﬁ p@gqsafqr ﬁreparatlon of topotecan is
descriiet &bt &@inPle, iR IUBPAEL B 734,05 b\@@ﬂﬁéds fordkdparati i Tk d28R A is
exenest ane, bi cal ut am de, prorelin, flutam de,
ful vestrant, pegaptanib oct asodl um dem | euki n
diftitox, aldesleukin, thyrotropin alfa, arsenic
trioxi de, bortezon b, capeci t abi ne, and goserelin. 25
The above descri bed terns "antitunor aI kyl ati ng
agent ", ant [ t unor antl rret abol ite" "antit uror

o, g e oy
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"antitunor canptothecin derivative", "antitunor
tyrosi ne kinase inhibitor”, "nonoclonal antibody",
wO baus@bé7es on”, "Dbi ol ogical response nodifier" pggyp2007/067250

"other antitunor agent™ are all known and are either

commercially avail abl e or producible by a person

skilled in the art by nethods known per se or by 30
describid)] flor éxamiple, mrIPBoNv. a2 aad theptdeesd Sor pidperaporocfessihalr is described,

r ' f f|t|n|b is described, for exanple,

ﬁ”ex£ﬂﬁ{@£ﬁi%qaﬁa ﬁ? the process for preparation of

C @hm@ommen@n%wﬁqm dikylpiang aggngse eompercialyonadablg ag exemplified

by the tf(hﬁ) ggﬁi%%éenfrﬁ“stap([ KRR EoAMRLLIE \PREAAWHRY al Ritromin (tradename);
escri

n WD 94] 10202:
cxlonhgp O RS ARoR o g Bt aayan G, tlam B o Shionogi &
Co., L@(ﬁl‘[’tﬂnﬁde Qtlﬁddd&ﬁe)t\bﬁlphﬁanﬁﬂ?&n G0 $michKin® §8rpl wlkérhle(tradename),

busulf$ % '%S? {’th e%rg% %nLtg %Egﬁ%ﬁr gl e gutggrgc lgralg Kyorin
Pharmamdtnctahéo thdcaQ»éyebwd (tdapmekatirbeyuode fmmﬁa@vh@as Bidj as Esquinon

(trade&ﬁég rtﬂlg}g& fBm lggﬁn%i Pharr:ﬁaclgt?osgé(? alﬁtg %Afz é)gﬁlgr (tradename), ranimustine

from Mitsybighi Phargna dmrre puFwnsrisirgdename); nippeiog fopSaneeGa Bé‘bl as Nidran

(tradedafi); @eﬁmbﬁndelffm&ﬂem Coftp. @9%erfidil3i (tlalléhalE)) GBS @fine from
aration for exanple

f to des ribed, ,
Guitfo cﬁ‘glcal%?“fs‘ifcg ‘S%?#%' (ﬁ?d(? “for preparation of
t é’lmahob@nmnimm&amﬁ&dﬁtﬁﬁ%bﬁi@@?ﬁ&nﬁﬂéﬂlﬁﬁﬂ@ﬂdlﬂfﬁ F9&emplified by

the ‘fol%gﬁrge ?tre)ja{%rfro%(m&aq’hall‘or%ce]lgcﬁ dﬂo d/'1 aélolgt?lotr&g% ({rznigname), 6-

or p arati on T uxi r"ra escri
mercamt@nurles( Hh‘?ﬂdé frorrnﬁ\fpptw@m as Fhigmegine(traggpemak W@am% fieg Takeda
Pharm@&tlﬂlctal"@@r L@l AS)Leﬁltehﬂ %a@%ﬁ{eﬁ 5B roufidITBofmi KafowM Hakko Kogyo Co., Ltd.

bl fied b
o5 e st DR B i) o 5 ) (R
doxyﬂthliieOﬁ’mﬁ] N@;ipbﬂﬁedflﬂlﬁb) Ltd. s Byrathlop (tesipiaar); dernfofigflom Yamanouchi
PharmacfeutlcfaP@o ﬁd%?s Yamgf:lug tra%éc'naﬁlnfj %mblﬁ% é’&q%m%hmﬁaku Co., Ltd. as

amte from
Cylocid¢ (trademamnk )cytam’emmféM&ﬁe frqmm NirgomKeki OakLidyas Strapid(tradename);

enocitdditeGFoRNA fah! I@Q@m Jas Sarpébﬁydttfa@erﬁarﬁlé)o 811 FRIeE Oaho Pharmaceutical Co., Ltd.
Phar maceuti cal  Co. td. Mabl i'n (tradenang)

as TS-f{tradenagisy; tgsmc'fqbwﬁqfrkwfla Ly’ &r%)r AR (gfenage); ﬂwﬂaaab"ssffom
NippoVBéeFifd Cd.| Ld 0k IFAIiRh (traiakdnfe) uad penidtie ke dShdol e feeon Eli LillY.& Co. as

ui.non (tradenane); thiotepa from Sum tono
Ahm“ﬁﬁgfﬁ%ggutlca Co., Ltd. as Tespam n (tradenane);

r 3 abosd-magiohed 4ntibimok/britibidticsdre cmcrrniall)(}maihbleags Qymelified by the
fouow"& g ) fﬂahmh%&li. £c9 Qd @® Cosnkéggn (tf%ﬁedé'}ngy’ an
enane om ron1S

t enoz ering

doxorupisifplier KyewaHakkarkogyo Q%stéd\S ﬁersatcfw(@a¢qnam) @ymrfﬂa?la from Meiji
Seika KX18HaTR&: Q4 Dheidhn§cihMeocarsindsdatimfterh YWafagduchit Fhageidaiiedl Col M. as

e SR O i R P3P B o)
peprory&ir feoh Ngipoﬂﬁhj’ﬁktl ICe Xlattl. eas Pemu(tﬂfidhﬂdm) Riitmyeio €Ufrong Klyowa Hakko

Kogon?o ’Lté’ ng%rch e 3% aﬁ?égta?m(lglc %)Qch}ﬁharmaceutlcal Co., Ltd. as

rcato uri rom ventls

Aclacimi (@pmwwepl(arvmreﬁamﬁﬁlppon&awptc@p bid. %varehlpméqt@e%@me)
epirubfe hﬁf&ﬁ?ﬁ%h&@torﬁ% s PhirindrubRfh (hﬁd&lﬁﬁﬁé)nmﬁ&sfaﬁg StitAdEher from
r

fl uor our aci |

. Yamargu#wl’bme?@ﬂ%y {Eeéa??r“w?c Flsrerss e g tarmaiis Corp.

Idamy&R (tradbdiahe); aﬁolﬁhﬂsrfﬂ)ﬁmWyéth cadaem)amunec(oxq/eﬁhmw); ahid velnfbicimfrom
' rutul on (tradenane);
Anmuggggn m“w%sgﬁ1 Qﬁ%ﬁ%ggﬁgm jar maceuti cal Co., -Ltd. as

Yahedbare-entindehplantderiveg autitaméragerts sraconperonlGhaiabld as
exempﬁﬁcd bthhgfollav%m%Ovugﬁk%'ﬁ%% $Hidid ie&‘@geltd Eé/(t)l?c'balwwlﬁiename)

ocfosfate from N ppon Kayaku .

Strasi d(tradenane); enocita ne fron1Asah| Kasei

Corp. as Sanrabin (tradenane); S-1 from Tai ho

Phar maceutical Co., Ltd. as TS-1 (tradenane);

gencitabine fromEi Lilly & Co. as Cenear

(tradenane) fludarablne fron1 Nlppon Scherlng Co

o —~ o o o .
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25 The above-nentioned antitunor antibiotics are
comercially avail able, as exenplified by the
wo 8dob@yd7eg: actinonycin D from Banyu Phar maceupdga2007/067250
Co., Ltd. as Cosnegen (tradenane); doxorubicin from
Kyowa Hakko Kogyo Co., Ltd. as adriacin (tradenane);
daunorubicin from Meiji Sei ka Kaisha Ltd. as
vinblafdind Iﬁ@ﬂinC)ioﬁn Phaoaedudeah 08}, Bidl & Vinklastiva(madormb); vindesine from Shionogi

& Co. Ig n?ﬁ(?esm (gaJDPagnoe%etoLptog' fie fiom Hl\%}%g & ZI H%E)t i@o Bs L:t stet (tradename)

e nane rom
sobuchlaafofrqm Zengekralfegyo CQ Lisk py Enwellm(nfaﬂ@nmm é@eﬁxer(él;wak@vem;s Corp. as

Taxsodﬁll;:(ttad@rﬁmgﬁ B&cqﬁta&glrfﬂﬂ?ﬁm)Mh ! $ QB NasT a&f)ﬂﬁh&){m’l\@ and vinorelbine

q:lg . onycin (tradename);
from Kyowa HakadKogyp ﬁemtﬁdaﬁﬂﬂ%yal?me (esfamseent i cal Co., Ltd.
aThe Movamemdied dntiasin gRAEIUm Sdokdifidtibh eompohmmd\diommlauy available,

s sl T LB R ST e rdname

carbop(dtin didbenBris):Myer rSigiibdt Gon asRarapidtia feadefians)n nedaptatin driogh§hionogi & Co.,
Ltd. af %@?Eﬁﬁ%éﬁéﬂ%ﬁj @gﬁalllpiahg froﬁ%amgﬁﬁheqatg{) iégez{%q:ﬁ&)atm (tradename).

maci a Corp. as
( Therehemamentioned angiumey samnteshgojyderiMativey 43¢ coa@nmplé)waéable as

exemp(nﬁécﬂ@&ﬂ@fm))wm Neinotedah ﬂbin\(?!al'kulﬁ HOmsha eﬁt D(daas Campto (tradename);
eu al S
topotesy ﬁi@mﬁ’m@@@%ﬁ%t Tor it Tatbepn ApRRRErs ram Aldric

Chemlea:lmaserhf.cl ajﬂm avai | abl e, as exenpli f| ed by the

(ﬁle aﬁ)ove ?x nti gcf] ganlﬁe op %lr(asgl%%%%g@?%g%%gg@nmergaﬁy a\aﬁable as

exemphﬂﬁ'd WF‘B@@’?M‘@@Q 2B 6tinib ifrat AstreZanece Gaspnakireysi firadename); imatinib from
Novarfit JWQG @Gfeh’@éc Q@Aden@ﬁ’ne) slalta%mbel‘?orﬁfBWél' Méxﬁ‘@ar ghﬁ@ﬂﬁﬁ? RBifinib from

vi ndesi ne from Shi.gn as
Pfizer pg Puient epdenpmel despiub gr@mfﬂrtﬁml e éﬁu'k%vawceﬂ"ademfae) Y
erlotinibafdn@ OSI PHanfke Btitel) Inc. &Ohtt»wa((aﬂa&nﬁme)m Zenyaku Kogy 0
C‘ilg%%boge-egrﬁlo.ne onml;lg)r(lélo Eltébr el%e?r%gg mercsaﬁye gva)igbl? as Q)fempllﬁed by
the folfomang: mmm frovey BristolSyerb Sqlﬁkb Caigs Erbitut (tr(atlfmamh bemayizumab from
Genen‘?&@ﬁj IT(& tlm &%déa%é)?%%%&%o%lﬁ&n%@&m g;ontuxlaﬁ @radéhgame)

bi ne (tradenane above-nenti oned antitunor

alemwﬁwaqh frmBerdrslen: AntapntcGatroemesad st pimtk fomdthugal Pharmaceutical
Co. LﬂV@I}I{@&bﬁn (traaé;,a@x)errpl ified by the follow ng: cisplatin

Ni
! iﬁm I F‘H‘°f‘?‘{\;‘ﬁr %"Frogs( ddf’ cm?rglalg'qﬂrlﬁag)le%s exgrg{)]latrl]é%)by the following:
mterfeRmroafmbmSumm(mcr Bldenavedtjcal (ﬁie,daﬁ;laaﬁumlfefrmoma&mmnb giterfron «-2a from

Taked%pha'r?\acleg&/ lt %g’l Iigg up gnfg{gé WX aial)ﬂ%) ?lt Teton ¢ a%raﬁ ISE}ICFI % mough

Corp. zsoven Aéiradenamel interfaren fhfiem Maspida Phaseagsutiral ?QfaletrivaééFI&ﬁ e
(traderﬁi t&Fefon YY1 YoM SRR &D., LeK @8dunbmBdy @4dénafie); and interferon y-

W.NQg: irinptec from Yakult Hopsha Co., Ltd. as
nl fro@é)r?ﬁ'?ﬁp W%Fﬁlé'i‘f’&ﬁé‘i", ﬁgt*’ﬁ&ﬁf"@g‘ﬁ?trﬁdiame axoSmi t hKl i ne
Cuih@aboameHydbam biclogital m;amm))dnﬁaﬂ drecamnmeeialie available,am

exempli 1e({ b@' tne f ﬁhwmé 3qest1§:? om §aﬂl?yo 'Co. L?'d '?L‘s l&l’lﬂ% Sgtrademhme;e)1 lentman from

Punor yTr Gsi e Ki na
Aventra |Cerpc mmna«rmynm sizefirag, froasK4<§n Ssixakp [Gof, iLedd a5b§0n@ﬁren

(traderfafile}; ‘ﬁmtﬂgﬂ fr&ﬁfdhtl%{l Pfi’arfnﬁ&muﬁ?t() A@NE PRifaRil Rradéfnlel; 886 Gbenimex
t radenane inib from Novartis AG as d eevec

from Nippog KamaleOo: Ldb s Pestatis (F3dspamsdyer as Nexavar
( Th@dﬁmmeatlon%hdrlaﬁmbmﬁﬁ aents &6 bd&ﬂher&ﬁlly&%ﬂﬂﬂe as exemplified by the

follow%&r g)ggﬁggt?éer)re g 83‘6@%& Eecgeﬁlg !Iapan %t(% ash %vawone%@%nameg I?%sparagmase

from K3lave iakleufegyalCe., Ltk as laeminaba (tmémn(ei, iproderhaging)fronTNippon Roche Co.,
= e

R A MG e
cetuxi mab from Bri stol - Mers 4Sqw bb Co. as Erbitux
(tradenane); bevaci zumab from Genentech, Inc. as
Avastin (tradenane); rituximb from Bi ogen Idec Inc.
as Rituxan (tradenane); alenmuzumab from Berl ex Inc.
as Can'path (tradenarre) and trastuzumab from Chugai

.
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Co., Ltd. as Herceptin (tradenane). The
above-nentioned interferons are commercially
waymshadbe, as exenplified by the followi ng: 251/JP2007/067250
interferon a from Sum tono Pharmaceutical Co., Ltd. as
Sum feron (tradenane); interferon a-2a from Takeda
Phar maceutical Co., Ltd. as Canferon-A (tradenane);
(tradenantel; thiy drogyvachar e fromBrBehdfyers$qmibb Gghas Hydrep (traslgnaime); pemtostatin
from @ﬁ&&f @)%%pﬁg@gl’RygéH l%rfkflésﬂg ascbgf{) ﬁlg)atretmm from Nippon Roche

I neiceut tradenane
Co., LidnfAg Vesapoif (adprante); lefacent érﬁs'gl’fw@nd}é?c q_ﬁjAma‘gve (tradename);

darbeﬂo%‘@ﬁ&?@h}r’Aﬁlﬁé’rﬂq@ ﬁ@ﬁ%esp@ﬁﬂiehﬁﬁe@ T dn@dt@PolY froM IAsfriZ¥itca Corp. as

G S Bt G G B o Ao B SIRGE g RPRrE fom

Astramh@ammrm@asadelxytraimarﬁea;bé@roram froz €alptla Phaerdacbytichlép., Ltd. as

Leuplltl treldgMn{é%E Karrﬁa;et (nrﬁ g%h%ﬂ%%ﬁg VGE? as Ek%gin .( #dkrg??itflll()estrant from

AstraZ(emcaéFemamafjaslogerZ(aﬁdenam)fmmtmwsgévry éll@u\ @Jﬁad Sgienges, Ips. as

Macu sz{dbﬁaﬁféz d@ﬁlfeﬁﬁﬁ ﬂﬁﬁf@i froPd lggmmhhmfafzé?ﬁbm%g S Ontak (tradename)
rmaceu

i cal s Pici bani | aifrg den 8
aldesleyjsia fropaShirgn Com- Rf Brﬁkfﬂ ‘Ré‘iﬁgﬁ'fi‘"ﬁbt Vet i Fmscredrie EoM. s
Thyrogdnl( Q&R RdiE;) arseﬁﬁ trldxdeddav@elITERtdponties] Ied. BeTrisaidx (tradehdme);

I I Lifi
bortez?rﬁ?}”r%lﬁl 1 eW"H %;ﬁiaggg natls?grﬁ:easﬁ?e(l)cr%dev@%@%é% C&II cl:l aglgcﬁ) éﬁm

- HoffmatrdLa K@:hNdvdmlS Keloda (tedandmeda anal) gosdrelasipam AgraZama CompoanZoladex

(tradedd¥i@yV@ Hakko Kogyo Co., Ltd. as Leunase (tradenane),
procar bazi ne from Ni pon Roche Co. Ltd. as Natul an
Thertpranf SGHBY* a2gB(c ay 15ad nike PPofiargRREluet ke bRYSrperribed "antitumor
alkylatidgtheeRS "SRR d? akimeabolrd" VEALARNS hRtdhotRE "plant-denved antitumor agent",

" (%I? P2007/ 067250 trage de,, from
B PR e T
tyrosirpddragesinkibitor”, "ﬁlbnntidﬁalg:akhpd@y Otpierfki@n’s éblolagmﬁmesl(emk madifier” and
"other mgg{r !ed?" (tradenane); tretinoin from N ppon Roche
Vesanoi d (tradenane); alefacept from
Tigi tergve“ramnmy:ndlmdena@l Khasviserdn thesaesefiratinn) inclurss.thubis aet limited to,

any coﬁipf)lﬂldfﬁaﬂﬂ'% APBRI1 £B6p or@%yﬁﬂlﬂ@ﬁﬁp)gﬁcf £ro6IE BANEwhich is substituted with
anastrozol e frs%m Ast raZeneca_ Cor

an amip gl & eNemRAEHE # SHEPORR R 1 b5 Ofteen riggl Gt mpeterably

any ong koaptaind ofthe bdibw-alenticed (e tof (e Acomsdund kbiceisa Cor p. as

de I
PP 1A Ay sy
yl)metﬁ}’llwdnhqz.teneﬁ#rmnyg@m(Erxgmﬂb é@gh2)Cor p. as Eulexin
( ) AIRDAEord- Blj(t‘{lﬁ%rﬁﬁ&hyljﬂ’h@ﬂgxyﬁﬁ (BGRESURER]-59 aRino}yridin-2-

asl odex (tradenane glap ani b octasodi um from
yl)met@'?‘:é%]ﬂh%é'ieéﬁb‘@‘é’“"P <EX ple fhcugen (tradenane);

dgeyithagsii(2)3-dichlo dpRehoky)anyd-( IgaehzBBy IamBe)py fidial2s | nc.
esl eukin from Chiron Corp.

tak (tradenane),. 10 al
yl)met@)cg?jlfﬂl%é‘ﬁr&fﬂg?’iyp%lﬁcé Crayple p ﬁyr otropin alfa from
Gedyzyame4-Coflporodd(trifliksome g Npenexyhé it H; pyaazglehylgmino)pyridin-2-
yl)met{x #gébl‘fj&m{efzg%ﬁﬁé heid (ﬁﬁ@ﬂ?% Ics, Inc. as Trisenox

ortezom rom M [l enni um
PHertaT &Gt Plﬂ@ms? flyorpphengyy Ne((@-4ldEPYrazokd ovipmpg)pyrazin-2-
yhmetBARSEIbARRIBAbSNaRBe (Elofnfprany- La Roche, Ltd. as Xel oda
(t ?t?aﬂéﬁ-’?)-ﬂuo@&‘ﬁ’(tﬂﬁ&%n?e‘tﬂy Eﬂ‘eﬁ&'}) ﬁ%(%f(ﬁisg%% S:ﬁfnﬂro)p?ﬁdm-}

adex Stra en unor “agent

anti
yl)met]ﬂ?@é’ff]th’f‘y e g’iaﬁ)' 8(&{{%8??( W'ﬁ?ﬂ@ t he above-descri bed
éﬁ’)15+(traj1ﬁ‘6f(3-ddblh32|-fhlpronk§pnag'@h{66 (1H-gyrazof- @ﬂbmino)pyridin-Z-
yl)metw%ydmte 0l 3,4-6xadiazo™ DB HY- u&qummé pioti c”

pl ant - derived antitunor agent™” ‘ant i t unor pl ati num
coordi nati on conmpound”, "antit uror canpt ot heci n
derivative", "antit unDr tyrosi ne ki nase inhibitor",
"nmonocl onal anti body", "interteron", "biological

response nodifier" and "other antitunor agent". 20
The term "am nopyri di ne derivative" as used in the
specification includes, but is not limted to,



10

15

20

25

30

any conpound having a pyridyl group or a pyridine
anal ogue group, any of which is substituted with an
w@apiso2geoup. It is exenplified by a compound eéT/8#007/067250

above Ceneral Formula (1), and preferably any one

conpound of the bel ownentioned (a) to (e): a conpound

whi ch is: ga& ) )

t KRAtrans¢43-ehiprar2olugrophanerydn t&r{ s pyrazol-g yBminp)pyragiiiZa z o| -
yl)met@ )¢V dotiexyd)} 193/4-bxchidiazal-2 (3By-one (Example 17); or

yl@) A @S AR RBSEAIBRIN (1 Ay el BXHRSpfiaf

yl)meﬂf’i])ﬁ hﬁxyd)zl }4-ofigzes23)rrq Gxmple? By | ) phenoxy) -1
- (o ﬁpﬂalrmacehmalﬂi gdcelﬁablé ﬁlﬂgﬂ Oskd? Yekddk. N - 2-
C ohexa car 0X

Y Eledintad S¥e Fome RGREY Y the obos® CrreRiiRrEya (D wh(ie,

illustranedrio jrpyerdediiln- 2- yl ) met hyl ) cycl ohexanecar boxyl i ¢ aci d
R b RRRE %?ﬂ; e ER0Ry CONESE O SO R

NRaQCQ-qﬁ;er,é R.-B&ylﬁﬁas%}{pyy E0R.9 > SO2Ra10, NO,, 115 or 12Ra12',

whtriket hyl ) cycl ohexanecar boxylic acid (Exanple 7); (e)

ulgg ?{dg&g 31%5(3 %Lsgfil;ﬁo rﬁ% %lg, ?agg rﬁlgés?]gémlg' P %S«srggen(atom or lower alkyl;
Y IRBLHRES) Ry |RQ;hR3§'aR§§ aindoR oo4Te ekeh ﬁlﬂkmﬁﬂérﬂy A hydrogdn)atom or lower
alkyl wsrkl t‘{léf e su g FJ i wift' oe §r l§|£1re OE él%l g%rgnpgh%ﬁ%%)ts s%legtgtﬁfrom

<Substjﬂle)ntrglph|yh)>cyh¢r®h éxmgbst)tuept gronp bicisii haleden 2(oBHydseny, nitro, cyano,

(mfﬁgylean%ﬁ«gsulfsrgf) imino, lower alkylamino, di-lower alkylamino, lower alkylsulfonyl,
5-(trans- 4- (3-chl’oro-2-f I uorophenoxy) - 6-(1

lower %Wfagﬂpmlgg yp\&qﬁaﬂg@ﬁbﬁwe‘g alkoxycarbonyl, lower aﬁ(oxycarbonylammo lower

alkanO)(H, JowRet !ilyzln))ﬂ;sﬁ)l, w%gxylk}ltz%o h&@;@%ﬂ Pé_ﬁll_n;ie\:]cﬂ ﬁ%g%veg g?t R.2 and Ryy'; R’
", a 5 yoT '

and R KB it opd B SR ARRPo PR G P i M QR AP which hey
bind td;impy famal S-1Benybeacti an 6mpembeeed mropnatic or aliphatic heterocyclic group which may

be sub{t@(tggafw !)r)e%f ﬁloPJ‘&zﬁ’e' shind ordiffertdMsAaLhts &ledtdl HOR substituent group

Ly, v@xe(eeqr anbstifuqnt gromn Bicimp Brlegsnetey hliopotrying.-apd pydsoxymethyl
r ®OPIR, 43'R¥6|' Ry, RQL%R}{J dndR0};5 dre each mdaapendently a hydrogen atom or lower alkyl
. cl ohex oxa
i Y T B ot o Ry Sz%gﬁ%wa B frop

<substinienegrvey Libher eof . Enbodi nents of the conpound

R, i{ ;{%@%fﬁg{rggicp% g@ss gﬁ{}v, %n%@& e %easa(ﬁpor mf#elenp bstituents

rogen a
Selectmomwenmwerelmmwoummm atom, hydroxy,

nitro, Bﬂﬁ%hlcaﬁﬁm 5am1nom%:m610we§%ﬁﬁ%ﬂ@?ﬂzlower alkylamino, lower

Ra8SO2
alky'“ﬂﬁél![‘zh&i’zalkylsi‘gowlé‘? eweRa °"YR£PS"C’ %%yc"ﬁ’é%‘y?%’ and
alkoxyB@Borg [athitq (et dIkepEIN1dSBE dllvanaylbxsdl lcﬂ@eﬂky‘:lthwmmf catb@wel or

amino

2

R, i%ﬁ%érécg?@ce%'g&aélleﬁtgci%grﬁ é Rfﬁong, wlfgrresgg are’ otlriéjl Tnagnve\:élpd different,

and eaetl kiyldroghin cthmwaio“beallsxlbdllqhtmm'é)d svbistifutedne or rmr e of the
same or different substituents selected from
<substituent group L1> wherein <substituent group L1>
is a halogen atom hydroxy, nitro, cyano, 15 am no,

car banoyl, am nosul fonyl, imno, |ower alkylam no,
di -1 ower al kyl am no, |ower al kyl sul fonyl, | ower
al kyl sul fonyl am no, | ower al koxy, | ower

al koxycar bonyl , | ower al koxycar bonyl am no, | ower
al kanoyl, | ower al kanoyl oxy, |ower al kylthio, and

carboxyl; provided, however, that Rae and Ra2'; Ra5'
and Rab5"; Ra7 and Ra7'; Ral2 and Ral2' each

i ndependent |y, together mﬁtpl he nitrogen atom which
they bind to, may forma 5-nenbered or 6-nenbered
aromatic or aliphatic heterocyclic group which may
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20 be substituted with one or nore of the sane or
different substituents selected from < substituent

W@ b@902676L>, Wherein < substituent group L2> i BCBEJIP2007/067250
hal ogen atom hydroxy, am no, and hydroxynethyl; Ra3',
Ra4', Ra6', Ra8', Ra9, Ralo and Rall are each
i ndependently a hydrogen atom or | ower al kyl which

w.be substit d Wt h one mord,o0f the sane or
di ff gr ent titdents selegted jfrom <substituent
roufy L1>; or\25 is a lower & kyl which may be

NBstitut ed wiNtT™Bne or noreNofN he same or different
substituents selected from <substituent group M,
wher ei n <substi t uent group M> is a hal ogen atom

nitram cy am n benoyl , '
' ul fon I ﬁﬁ Ik\’%m no, di - | over
| kyf am no I kyI sul \onyl | ower

+yNsyl fonyl agHTd'< | ower al Ndfy vl,ower

al koxycar bonyl , |ower?2 al koxycar bonyl am no, | ower

al kanoyl , Iomer al kanoyl oxy, | ower al kylthio, and

carboxyl; or 30 RL is a heterocyclic group sel ected

f Poaferatiiy K dd OBWCOQH, antZONRR.Y Whemih R¢PandiRe,' trk ¢hesameorathiiferent,

t I

and eag\{j’]i ltcy%ﬁ%gﬁ atgrg%g %ﬁ?@?y&?gﬂ%@@@%@%& fg%g’?%t%%g\gg R R sglgéted from the
f°“°WF‘€T/JP2007/ 067250 N-Z~ O Y~ S Yt Y 11 N NH NON NON
YOO?(SOYW N- NN~ Ny NAY gYZ Y2 2 Preferably,

Ra2Ra e| n Ra2 and Rat' are
fer ent, @and\each/f a hydrogen atom or.
,\pwehi aI Ky I,D,gIHone to thyeeNtarbon atonms; or R is

sel ect ed from he. 5 followng: O-Y~p Y p OS --(

S nt.. gr
B 0 R N e A
aminogufp smrrmolﬁwr alkylarmipo, di-loer al%)rlm%ﬂ?% allgy|sblfnglpfower

alkylsuMokyhR#Xb n@werlaﬂw I&Léﬁmkﬁﬂjcﬁr‘?ﬁﬁﬂ lo»l/é?\éﬂbxycarbonylammo lower alkanoyl,
r a

kyl sul
ower SkaRBy Bl DGR RN A AoRY e Bl PAFfHD stomoligpory, amino
carbanmly k fowey hlkyldfinb odidewen b kglaminopand lowepakkoxyal kyl t hi o, and

Car Q%Mtlufmt %fo%@;\gr aB la)ﬁa nlyoq{ %g&gTﬁgﬁ% :Fxé%p&%Xyr%e%R)geferably
hydrOXIy@ﬂéhydm&ymylyl < subst | t uent group L2> is a hal ogen
at QfbstiYEAE S¥Yp Marﬂ Qﬂblo%ﬁ‘ ehoRhY BY d@&%’/ rm{r@y:%anopz[n%fr@ le@Bhoy],

droxy.and hydr oxynet <sybsfituen o IS a
ammosw P%éwmgt 'errrr %‘ngaqna&e, I-Irwer gkylarging,dowes ﬁI“PIIﬁ“ %l}»%yl
alkylsulfon@l&hine, SvaérQlky)ky, lower Blkoxylcarbety 1, abvey lakkoxyearboslilanhifoydswer alkanoyl,
lower aﬁ{cq%)él'lgﬂ', Wer Iﬂ%{‘n i) anc{< éoéx\rl\ll)é)%(yl;q())rg%rably, T ﬁﬁd‘éoxy, carbamoyl, aminosulfonyl,
lower dk}ﬂ@kfymémomahd cdrpwek  al koxycar bonyl am no, | ower

al Kaﬁ@/'s SO, WH%ﬁaWﬁcﬂgywhérgm lsaal IK\W:r amypwhréﬁ]ﬁiray be

roxg car ann
iffe

car er ab
substitytgd, ﬁ%éﬂ p@(ﬁ%z, which may be the same or

rent, are a hydrogen atom or lower alkyl

. which may be substituted.

Preferably, R, is O, S, SO, or SO;; more preferably, O.

R; is a phenyl which may be substituted; preferably, R; is a phenyl which is substituted; more
preferably, R; is phenyl of which 2" and 3" positions are substituted with the same or different two
substituents selected from F, Cl, CF;, and CN.

X; is CH, CX,,, or N wherein:

Xa is a lower alkyl; or
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| ower al kyl sul fonyl am no, and carboxyl. R2 is 0, S,
SO, S@2, NH, NRb, or CR 1Rc2 wherein Rb is a | ower
w@bdoglo2ems ch may be 20 substituted, and Raj angctg007/067250
whi ch may be the sane or different, are a hydrogen
atomor |lower alkyl which may be substituted.
Preferably, R is 0, S, SO or SO2; nore preferably,
0] Ria is @ sabspituen pé¢leanddl foim mpstinensgrivgt A Suordawer alkyl which is
r abl
substltaef ¥ll%h g e of ’mo%o#tﬁ’e s@wg E??ngrfew\}k&jﬁﬂ} lzta §é1'&gptd gf g‘f%ggsitﬁ?gﬁggoup A,
wherelaﬁwbstum gltoum Ac melpgep latormy modwdmxy,fl@wmkytwvz di-lower
alkylar§1Hpsl$Jvérlé%;(ysw§1@il ey ssubstRit dwittbne e @Gﬂ)xf@bup%&ﬂeﬁ'alkylthio;
CX2a, wherein: X2a is a | ower alky or -17
and lowm%bs'f@zb%s PCT/ JP2007/ 067250 X2a is a substituent
sel 86liedODRANTONRPRY;| NHEOR , J NGIGONR R o, WHIGNB,RA| KR«Rys, or CH,
Rmhlch is substituted with one or nore of the same or
“Rogi WIS %nt substituents sel ected from <substit uent
gr ouR«As= hydregee awimror dovep glky t whaeht mayrhgspbsaitused; s hal ogen
at omR LB RO rvl?béﬁ‘ angQ‘T(thE %or%tfk&%n@@e@%h Shydtd@éhtom, lo:v?]r alkyl

'am no™ ower al Y be substltuted
which @we bR, HWF@%‘}W@Y‘%&*‘Y heéw@fl uipdin Htpmgively Rty Re,
togethérmrthe&htkigleﬁ b @& Which they ¥, fosm @GO, 6- mcmMﬁSlﬁtﬁ heterocyclic

group \mgms\% ?sé poe. a%%(ie’lchl HiroH% Rxdn% i omlc(l)lrmqy be subs ituted; and
al ky R vind &Ly, whigh ey besthe samiewntr differdri 2rearidiRg @) atovhi 1g\|qermﬁg,1 that

may bbdifed BGRhitbt P B sun QiR £3E 7, B BV Ogpn 2o
- cycKn#lady |to %me@herﬁehg,hpb@wsmmcmlmgwp whichgpptaiphafisagien atom
selecte%mqm & ?8% and Wﬂ:ﬁﬁﬁ? Ibe YMHshufeH' BvHetdir %ﬂﬁd@g@iﬁt&ﬁh thdtiafdbonded
bon

to the %%’é‘? é?rewe?m 89 th@?‘&h‘ﬁ“%’ﬁeé%yggrﬁf%ﬂpﬁ%ay}t" sthtieied a1t oxp .
neighbigtlgae/b eatbbit aomNonQitating tis aipbhtisthetetocyrdiy ribgmsyifesmiatdattdetbond; or
lower aqll(,y(ii wﬁ)g:ﬁ 1S rugstlg&ned’av%n\é%hg %] m}/c lgﬁ;ocpcﬁ %%E’E (?n; di f ferent,

sub% nStaLﬁt- @qj6 mmb@y(tmoraatmetetqmlwrgwpb‘én%llf@%tﬁmf #ftleagt ong atom
selected FroMtA® O shd® anid whithGray BE D@t ted dr RIWRE hikyIRAE@Y 19 GMb6Hithted with the

group which contains at |east one atom selected from
aromatjq hetgrogyelicgroPRd whi ch may be substituted, wherein two

hy dll‘r@@ﬁBlanQi@EH, oxt,, enewbesided, is b tovichelkglame car bon

ph i C heterocycllc group may be
suag%Ffﬁwgﬁﬂ ){H 8" Nnd nei ghboring two carbon at ons
c onssubgtititentrgyouphe>ad hiahdgen atemheyary; bedrokyi; tower allgylamipof dirlwer
alkylad’?lngtcibl\p%1 %Tklgf&]@wcﬁ) fnay h %gtltﬁle&(wlth Yk o %okéhyﬁqugﬁohbg ffver alkylthlo

atic heterocyclic group;
and lowger aikéﬂsﬁlf%hﬁ@feé@lba h@ﬁ@p.aeonh bydpag Jiciower aliydaminund d%wer
alkylsu$f@ |a|ns at |l east one atom selected fromN, 0 and S
gﬂ WQJ &f@e substituted; or lower alkyl which is
Bhe ?'Lﬁv%g ¥'the aromatic heterocyclic group.
Pﬁ%@fﬁvvy y, X2 is CH CX2a, or N wherein X2a is a
I'kyl.  More preferably, X2 is CH or N 25
H,——WQ uent group Al> is hal ogen atom cyano;
hyﬂ r al kyl am no; di-Ilower al kylam no; | ower
aIk y whi ch may be substituted with one or nore
whereilydr oxy groups; |ower al kylthio;

W, is CH, N, NH, O, or S;
W, is CH, CW,,, N, NWa,, O or S, wherein W, and Wy, are each independently a hydrogen atom,

halogen atom, cyano, lower alkyl having one to two carbon atoms, cycloalkyl having three to five

NR,

-18-



and | ower al kyl sul fonyl; preferably, hal ogen atom
hydr oxy, di-|lower al kylam no and | ower al kyl sul fonyl .
wddos/obdies fol | owi ng residue: W2 -W H VB 3RcNP2007/067250
wherein: W is CH N NH O, or S; W is CH CWa, N,
NV2b, 0 or S, wherein Wa and W2b are each
i ndependently a hydrogen atom hal ogen atom cyano,
carbonl 28OMBY, orAlbWat! alkyBNAViHG 0Re & O chrbsh RehD@NickaineyTse subyttﬁtélﬁlviﬂydme or
ing three to five -18 WD 2008/ 026768
more lﬁ%ﬁ 7/ 067250 carbon atons, or |ower al kyI havi ng
W0Rn€ or O; éndo0 car bon at ons which may be substituted with

at leaf ¥fne 9¢ \\Y 'Wzr, %JW |3 B%%V\géﬁ 2A6/; ho%vér%wgopw 1,NV2, QﬁHjW?Lre n6@ast
~ “one of W, , an a carbon atom however two of
5 Slmu“WOUS‘lD@afah% WB are not 5 simul taneously 0 and S. Wis

,@feam Seﬁ,&b@ﬁbﬁd from Wa W2a W2a S ONH HHNH
NSNON\ N\ HNHNNHN SNSO

W2b\N"“N W2b\N
HAN/}\ H/LN)\ A I
I N>\ H/Ls\ H/Q;>\ HA}

o -

W is more preferably selected from:

«% 1 A

10  wherein Wy, is a hydrogen atom, halogen atom, cyano, or methyl which may be substituted with one to
three fluorine atoms.

H

W is particularly preferably selected from:
H

H
/2/\8 ===
H—N
H
. )\ \N/
N
15 W is still more preferably selected from:

-19-



HNN 10 wherein W2a is a hydrogen atom hal ogen
atom cyano, or nethyl which may be substituted with
wEneshmred hree fluorine atons. Wis parti cul arpgr/ir007/067250
preferably selected from HH SHN H/ \N NI15 W
is still nore preferably selected from -19 WO
2008/ 026768 PCT/ JP2007/067250 HEN N A preferred
odl nent of the conpound represented by the above
H—NMNZEener
bt

| Formula (1) can be also expressed as foll ows:
conpound as described in .above Fornmula (1),

or a pharmaceutically acceptable salt or ester

t hereof, wherein Wis selected from Wa Wa Wa S

O Klfe'rl\rlz\ad é'r'nlNdH'leNt ('H ti\\é oﬁnd\ég&ésent% a fhe Q)(Ne Ueneral @omnh'h (I) can

be alSWBTW%aNORPW N N~ H/ \ N H N H N (2) The corrpound as
5 deqty Thea@mipbundlaedaciibk} in shovaF@hata(hre atpharalateatically acceptable salt

or estePHERBE ARLiSin S slselRre RS
Wza Wza Waa
S 0 NH
e D I
N—S N—0 W%\N—*N W%\N \
D - - -
—N S o—N 0
//Ji\ />F___ H//Z;;;§>-‘— H//l§§Nj§——‘ H//L;;:§>_~‘

N—NH

o o O

(2) The compound as described in above (1), or a pharmaceutically acceptable salt or ester

10 thereof, wherein R; is a phenyl of which 2" and 3" positions are substituted with the same or different

two substituents selected from F, Cl, CF;, and CN.

(3) The compound as described in above (2), or a pharmaceutically acceptable salt or ester
thereof, wherein <substituent group L,> is a halogen atom, hydroxy, amino, carbamoyl, lower
15  alkylamino, di-lower alkylamino, and lower alkoxy; and <substituent group M> is a hydroxy,

carbamoyl, aminosulfonyl, lower alkylsulfonylamino, and carboxyl.
(4) The compound as described in above (3), or a pharmaceutically acceptable salt or ester

thereof, wherein X, is CH or N.
20
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10 thereof, wherein R3 is a phenyl of which 2nd and
3'd positions are substituted with the sanme or
wolbfok@teaed two substituents selected fromF, gd1/366687/067250

and CN. (3) The conpound as described in above (2), or

a pharmaceutically acceptable salt or ester thereof,

wherei n <substituent group L1> is a hal ogen atom

hy di(®)x Yhe cmipoand as desorlbadyih abovo (ke ror 4 phainkgehBgaily agceptable salt or ester
thereof'“wh% 1?&)*&3@@6}1”& 'ﬁ> b li OWEE eﬂlﬂ(oﬁfﬁﬁ;Rﬂaﬂg the s|a.me or different, and

sti t uent group a rox car

each aamrﬁgﬁsw%wpwenaa%havmgl@m @u @Wy*roamqw orghds %9%90!96%9111 the

fonow{n@) The conpound as described in above (3), -or a
ar mac&utl cally acceptable salt or, ester thereof,
X2 is R 20 -2 08/ 026768
/ P2007 (5 T orrpo nd as described in
or p maceut i Hccept abl e salt or
ter thereof N@herein R is OH COGH, or CONRa2Ra2'
Wher ei n Rat and Raz' are the sane or different, and
and RydgOhS.30n9t¥@gen at om or | ower al kyl having one to
t hree carbon atorrs or R is selected fromthe
folla 0SS, .--(1
NNH O e s &Scfé?,ed mbgzﬁ(%)seﬁa P‘Péya%ﬁgo@lyo%ﬁ%%e salt or
ester tlkgcofl@hereidded i n above (5), or a pharmaceutically
C ble salt or ester thereof, wherein: 10 Wis
W3R AT om V22 Wea N--S I HNH/~HNN \
szher e| n Wa i Va hydrogen atom hal ogen atom cyano,
met hyl whi ch be substituNed. M th one to three

ne atorrs ) The co und as described in
ove (6) ceut Hca M/a,{ck\epr)\tabl e salt or
her eof wh is any whe of~the follow ng:

--N z N H\N 8) A conpound which is: 20 (a)

wherelhwnﬁ a, Q% téth chal%g(f.rl dﬂ&ﬁ,(é?mnw&hyl which n(a} b stQﬂltﬁt%&) Iw1th one to
% %y ridin [)meth

[ Ycycl'ohexanetar boxyl i c
three fbl@qnép atoms y ) y y

(7) The compound as described in above (6), or a pharmaceutically acceptable salt or

ester thereof, wherein W is any one of the following;:

(8) A compound which is:

(a) trans-4-(3-chloro-2-fluorophenoxy)-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-
ylmethyl)cyclohexanecarboxylic acid;

(b) trans-4-(2-fluoro-3-(trifluoromethyl)phenoxy)-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-
yl)methyl)cyclohexanecarboxylic acid; _

(c) trans-4-(2,3-dichlorophenoxy)-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-
yl)methyl)cyclohexanecarboxylic acid;

(d) trans-4-(2-fluoro-3-(trifluoromethyl)phenoxy)-1-((6-(1 H-pyrazol-3-ylamino)pyridin-2-
yl)methyl)cyclohexanecarboxylic acid;

(e) trans-4-(3-chloro-2-fluorophenoxy)-1-((6-(1 H-pyrazol-3-ylamino)pyrazin-2-
yl)methyl)cyclohexanecarboxamide;
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(b)

trans-4-(2-fluoro-3-(trifluoronethyl)phenoxy)-1-((6-(1
w0 2o08b2a@g®! - 2- yl am no) pyri di n- 2- PCT/IP2007/067250

yl ) met hyl ) cycl ohexanecar boxylic acid; (c)

trans-4-(2, 3-di chl orophenoxy) - 1- ((6-(1, 3-thi azol -2-yla

m no% pyridin-2- 25 yl)nmethyl)cycl ohexanecar boxylic
a3 tra(lsdfj -(2-fluoro-3-(triflioromethyl)phenoxy)-1-((6-(1H-pyrazol-3-ylamino)pyridin-2-

yhmetliyt)eyeioheky ()53 4-omadiazoB2(@H)-0rfel uor onet hyl ) phenoxy) - 1- ((6- (1
r@a%?h'(ﬁclﬁ&r@mﬂﬁ%ﬂiéﬁéx% (@51 H-pyrazol-3- lammo)pyrldm 2-
Dmﬂ% %2&) cIergg&gﬁﬁrboxyllc acid; (e)
y é NG o i8Fophenoxy) - 1- ((6- (1H pyr azol -
- () Sbtraner} 163 ¢tdorp-A-flRorophiengre- h{(6X Bi-oYredebk-slaminairpesingt de;

yl)methy%&yc\m»x&@ﬂ&/ D3adid)-RET}- &82&07/ 067250 (f)

flﬂtrans 4. éZ %gflloﬁgﬁegﬁgs}:&on?b (ﬁio(gﬁ%;a%f lﬂy@?rﬁ%%&%bm% (( 6

yl)meﬂy’ Wl))le“’y"cq”‘é i@selP$Hrons, 4. oxadi azol - 2(3 H)-one; (g)
50(ipl&ﬁﬁaoéut(c3Hp£chqataIAe2sa& buateolernbxy) - 1- ((6- (1

51;;’ gy P RRER P e ion st asameopd of sengablommyla (o

4-%3 chl oro- 2-f | uor ophenoxy) - 1- ((6- (1H pyrazo
grazi n- 2-
\ cl ohexyl) -1, 3, 4- oxadi azol - 2(3H) - one; or
(1) 5 (trang-4-((2, 3-di chl orophenyl)sul fonyl)-1-((6-(1
H pyrazol - 3{yl am ndJ@yri di n-2- yl)nmethyl)cyc
| ohexyl) ,xoxadl azol -2(3 Hy-one, or a
phar maceyf i cal qy acceptable salt or ester thereof. 10
A wag enbodi nent, the invention relates to
a co und gener al forrrula(lo): R, R2o0 3 Rio (lo)
N~1 W1, X2 NH wherein: RI0 is a hydrogen atom F,
, OH, CH20H, CO OH, or CONRa, ORa20 wherein Ra, o and
whereigia 20, which nay be the same or different, are a
Rio IWWdﬁgeﬂﬂataithGN JdH)WELO0H| RQOH, ASCERRIR,,dRS:0 G/herSn RiNbland\IRby, which
may be&éifgﬁiv%olr S%Terente ar6, arintyiji?r%gelnsatoam Lr \A\VI%([, l Qllen t angr Scla and
Ry i1Q 4, OB NRa,tcm ﬁiRachzI voheesin Rl ik g lloweRalk}'lsaqu’ena}dd Rah ivbigh may be the
same opﬁlﬂ%f*éntstilletallﬁ&&ggen)gtorﬁ&lgVLr a%l a, or N wher ern X,als a
[ ower X be substituted; X2 is CH CX2a,
Ry lscﬂhewlwli‘t??‘é‘?aﬁbei@“)@é is alower alkyl: or X2a is a

X, 1§@1b5¢x,g e Ntwidie k!, @ch Ibweralkes Whish imay eaiubgitae® A, >, or
X &\_QEé al k%l whi.ch i s substituted
5 18 X122, of N wherein:

X,a is a lower alkyl; or

Xs, is a substituent selected from <substituent group A,>, or lower alkyl which is substituted
with one or more of the same or different substituents selected from <substituent group A >, wherein
<substituent group A;> is halogen atom; cyano; hydroxy; lower alkylamino; di-lower alkylamino;
lower alkoxy which may be substituted with one or more hydroxy groups; lower alkylthio; and lower
alkylsulfonyl; or

X3, is COOR,;, CONRxR3, NHCOR y;, NHCONRoR,3, NHSO,;NR;R,3, NRysRys, or CH,
NR,4Rys, wherein:
R, is a hydrogen atom or lower alkyl which may be substituted;
R,; and R,;, which may be the same or different, are each a hydrogen atom, lower alkyl

which may be substituted, or cycloalkyl which may be substituted; or alternatively R, and R,s,

-22.-



10

15

20

25

30

with one or nore of the sane or different substituents

sel ected from <substituent group A >, wherein
wWosketd7ésuent group A, > i s hal ogen atom cyanoeCT/JP2007/067250

hydr oxy; |ower al kyl am no; di-I|ower al kylam no; | ower

al koxy which may be substituted with one or nore

hydr oxy groups; |ower alkylthio; and | ower 25

 togethed Wi eihifrogeplatonpio Wi they EODDHm 2 CONRXRRRLSEd RiDER heterocyclic

group Wgﬁ(ﬁ ’lea.&l%ﬁ%w sglg&@@om NRO%Q& and QﬁlchHgy be substltuted and

4Rx5, wherei n: is a drogen at om or

aI k%ﬂ %Rehwmlym@éb%&hb gAmery Pé@ren aélﬁérossvsﬁww?w afipylthat may
be subb@uieil@®r SRIRIGT theti vhdyee Silistitufdoreach a hydr ogen at om

| I kyl 0 [.ch . b bstitute
R DA PRI AL B SO g R AEE ot om
selectdedB®maNdO BxBS and-wWchAmy2RG8bsBiREA6 8hdPEii AIPIRGEEOEED BFMS that are bonded

to the %a?&ec%ﬁ%@ atW}.ntol? g&:r&ﬁﬁl% ik B%&g{} ﬁ%%mu} Hﬁé\ﬁty s‘agsnm%ywapm'and

ere erocyc rou
nelghhmn&hvos@rhoa ngls genstitiag the h‘é’héﬂcd’t‘ﬁ%b’@@tf@ﬁ nfay GRFTNE dqule -bond; or

lower AIRE which§l sd&@tit@tgd WRN the @llﬁi&h@ﬁdt&bﬂy@m} graif OLRX4 and Ri c5,

I ch he, sane different, are
p? 1 SHRembRSH SpRaG sy HE S oRaY g e one som
selecteglyfoinol) Giyihd § fralf whithymdyebesulnsitutddydradpwaralkyl WRiah issulsstibited with the
. - e .aliphatic heterocyclic group which
ammaﬁglﬁe?%ﬁgﬁca%rg‘ﬂ)éast one atom ‘selected fromN, 0 and S
provided, haweven, theypmprg X avd i1 the runbenpfavitedgan isiker Ay dr ogen
W is HePMowidBksi@lee bonded to the sanme carbon atom of the
al, hatl c heterocyclic group may be substituted with
%F W1 nei ghboring two carbon atoms constituting the
c heterocycl ic ring may form a doubl e-bond; or
which is substituted with the allphatlc
hetwocycll group; or 10 X2a is a 5- to 6-nenbered
aromati c heterocyclic group which contains at |east
whereisphe atom selected fromN, 0 and S and which may be
WislgbﬁNtNHeg,or@r a lower alkyl which is substltut ed
the ~aromatic heterocyclic. group; provided
Whlé%k/ EW s Ny NV o P> Whersig a*’ xand Wnarefarihiadensrdenily 3 bylsggen atom,
halogdn&toﬂl Wan&, lowdialky 1 ﬁehﬁlgfoﬁé toQwb B@bdrﬂicbrﬂﬁ,l Eyclc%ll%y\lhddmg\ﬂﬂge tbFive

carbon,\zrtomrblowar alkerEavm one 1o tw’o B'bn 296 W%l may be suﬁ%te% one or

er & WOV Hhe™ are
morehahxgspamdently a hydrogen atom hal ogen atom cyano,
wl 9¢&; Nehky! having one to two carbon atoms, cycloal kyl
aving three to five 20 carbon atons, or |ower al kyl
at leapt0pp A Worik aas Wous acaionn atomt avevetrive Af WanWpand W are not

smuu&{éb@lymuﬁm Wi th one or m)re haI ogen atons; WB is C
one and WB is a carbon

Oraplg{fgaﬁlf“tﬁgk,}{e‘{?&?tat%%ﬁal&f’r “'\7\tfP hﬁf of. and W8 are not

s iFoxthdranéewsinyinéd preghrdfion Eﬁnmrsmg tph sapameuEparbidrisyaccording to the
invent%ﬁ,cp%&%% %ltl‘?‘e@u bt ofiid o sggﬁ%eeﬁgparations are an oral preparation.

The combined preparation comprising two separate preparations according to the invention is
preferably such that one of the preparations is a preparation containing, together with a
pharmaceutically acceptable carrier or diluent, the following:

(a) trans-4-(3-chloro-2-fluorophenoxy)-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-
ylmethyl)cyclohexanecarboxylic acid;

(b) trans-4-(2-fluoro-3-(trifluoromethyl)phenoxy)-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-

yl)methyl)cyclohexanecarboxylic acid;
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Further, in the conbined preparation conprising two
separate preparations according to the invention,

worRbesabs y either or both of the two separat epct/ap2007/067250
preparations are an oral preparation. The conbi ned

preparati on conprising two separate preparations
according to the invention is preferably such that
one tahs-4-(m3- ﬂfc&lpﬁ;baﬁtnbm)s -G (128 -thiaepld-@hminn)pgadih-di ni ng,
har maceuti cally acceptable carrier
yl)metfgﬁﬁﬁd? al{ecarP%xgh‘f oﬁl ow ng: (a) . o
't K@)n@nM(Z}ﬂmwéf(trtflzommthwbmmwxmi(l Hergrazal; Bylamingipgtidin-2-
yl)metﬁyl)éyameﬂmewsd&h@aéd yl) met hyl) cycl ohexanecar boxyl i c

t l(%iﬁ@“%“ (Czetleragromphenoxy)r lo@e-rispyigao - dramisg)prradin-ts- (1
yl)methﬁ)cy&bmmiecz&bmﬁxmepo) pyri di n- 2-
%ﬁﬂ (Qfl ﬁ%@&lﬂ:’f g%hdx?) ﬁ-@(B-‘é IH- p)z'gzo}lpylammo)pyrldm 2-

y')meﬂtyé&ﬁ 2‘122‘ aﬂ‘ﬁ"f i?@%ﬁ%ﬁoxy) 1- ((6 (1, 3-thiazol -2-yl a
rrih 6 aps-f di-phlgro-2 lupropliehgpy)- EE bhexamtEalomisppyiénaci d;
yl)metr(y@}yclohexyl) 1,3,4-oxadiazol-2(3H)-one;

L{hgg]?trans g%%chlﬁyrg 5% ﬁem'.)xd P?(é?fﬁ‘)ﬂﬂo} ppﬁﬂ%%}ra;m ( 6-(1

yl)meﬂw)ymwn)l ‘P’@ﬁ'é%@é{ éh?rﬁo%yl ic acid; 5 (e)
t (ip@rads-4-@2,84dlchlo@pienlhsulisngPh G{(quy)pyﬁzc(l(36'-Idm’lno)pyridin-2-
i n-2-
y])metﬂyp%? ﬁ{;') 1§3y4\é+,é exg%(ggg?%ox am de; (f)
50(4plain9ac¢ut(czusf dogeptableSsalt pr ¢sfer dmresfrendwl ) phenoxy) -1- ((6 .
ﬁwl’ oMé ba 8 a)ﬂr&g?aﬂ&) &)Y\faﬁrﬁﬂgrbagﬁtaxel or2do§etaxel or a pharmaceutically

neth cI oh exe{] oxadi azol (9)
accep@le(qak ah§s1e4ﬂ(ese°e fresther ‘zlthm %F@ﬁsﬁlé%lbwcef a(ote@a'("fr or ditent
FM@%@@'Q& Sonyti R dipRphriatisn dimipriging, @ether with a pharmaceutically acceptable

carrier gr %lrur% évo)fe{a%atg Ereg%%t?o_ﬂg' ?ﬁ%ﬂé}ng)é% gn)zyngtlog grta?% ?uﬁf\gr c%m%msd with

at leastl on8 pieparation@pptyinaigian agitumor agent selected from the group con51stmg of antitumor

alkylat}gg) E%lttg]}ﬁlnt Eﬁhgézﬁlﬂo)ug} aﬁ 1t§1rng?<ﬁ1ghi?ﬁ§e ﬂlﬁt%e dqgﬁt glr a(gents

antitumgr p&aﬂm poqunyqtranpmqyycﬂs,, gitigunpor camptothecin derlvatlves axmtumor tyrosine
kinase S’Iﬁﬂ%khﬁﬂbad’é%ﬁﬁl%ﬁ%le} idterfedorfs; lﬂ&l@gﬁbzﬂl&bon@é modiffie@agd ot

AN T A TR M

pharmaeiticallylacogptgbdecdait beesesr thereoflocet axel , or a

pRPso r[ﬁellgnlﬂ}ma{c%hlc)ﬁ clg])%?gs(?tpo%%@éo?dlﬁﬁottheqme%ﬁI)rE[Freiteﬁg{y%gﬁtams together

: maceut e carrier
witha glnarmqquncallwmcaﬁm carrieh er dilyati theﬁP"pWEﬁBar ation

CQIMRAs S ?tho?@ﬂ?lh&@ﬁhe%ﬁy?l 6P AL ARER DL yighb)pyridin-2-
accep table carrjer or uent, two separate

Y‘)metw)éb‘ﬁ?l}ﬂ‘?r@?% ¥ linzeit; 'ng to the invention may be further
cyhhrzed(2Widoko-3-2fifladromhéeRy pharoky Jor-E P4, thionl- - glamiio)yyridin-2-

itunor, a el ected fromthe group consisting .
yl)met@‘?)cé‘ﬂ?hef‘ﬂ’ﬁﬁarrboxgF?aﬁ'd;t| ng agents, antitunor

ae) itrest-4 553 - dlphslerPmeX)t)d Ft-(1anthiaol -Ylarsino)pyradin-2der i ved

Dmet élb&ﬁgﬁne@é?ﬁ&'jvﬁc aci@ntitunmor platinum coordination
yh m)tr% antitunor canptothecin derivatives

S DI ﬂwaﬁr(ﬁ@uow@m%aphemﬁyw (GraH miRIc aminopyridin-2-
yl)metmky@mkﬁﬁcarwkymé&r ons, biological response nodifiers

a ot nt |t age n of each
0D a0,
yl)met@lﬂﬁclﬁMWMmmi |y acceptable salt or ester
t (¥es-aahs-4-8-Hidro-3-(EAUDRRIIRDFHhdxg Rl (6 QITP Pyadoi-DPlamino)pyridin-2-

yl)met@@%[oﬁjgl{‘yg_1t304_{,1,!g§iaioﬂ_y§§%b,%n preferably contains,

celut |f4al |y acceptable carrier
or diluent, the follow ng:
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(a)
trans-4-(3-chl oro-2-fl uorophenoxy)-1-((6-(1, 3-thiazol -
w@2008006769) pyri di n-2- yl)net hyl ) cycl ohexanecar boryr#067/067250
acid; 30 (b)
trans-4-(2-fluoro-3- (trlfluoronethyl)phenoxy) 1-((6-(1
3-thiazol yl anmi no) pyri di
y® ﬁé?ﬁw4)(%y@9reﬁélvawe€w’%m6r(&H RYpepl-3planino)pyridin-2-
yl)methylayrdohdxy()21,B4-ctadiatoad2Gpremoxy) - 1- ((6- (1, 3-t hi azol -2-yl a
81 RS 4 8 Brlgro-2 Y ub B hdA¥dy)- ¢ Y@L PR S 3 TaRiR6YytEinaCT d;

yhmethyligyslobgryDol. 3:4-0r5f18205 2(3HP1% Bfor omet hyl ) phenoxy) - 1- ((6- (1
H(ip§-(teano#-(3,3ydichivropbenplsulfeliyh-12(6-@ B-pyrazol-3-ylamino)pyridin-2-
yl)metw&ysr&hbwn)mg&bﬁbma@mb&oxyI ic acid; (e)
trans-4-(3-chl oro-2-fl uorophenoxy)-1-((6-(1
Hpr gyphermgpentically pg:ﬁptﬁlg}y ﬁ%}tl’cﬁ $$ter_thereol’; and paclitaxel or docetaxel, or a

pharmyde)ltﬁﬂatlﬁ%{dc};ﬁw A ox anse arFd XeetheewitH 4 pharmaceutically acceptable carrier or
-(trans-4-(2-fl uoro- 3- (trlfluoronethyl)phenoxy) I-((6

(1 H pyrazol - 3-yl am no) pyri di n- 2-

Naadt,)theed drgita) Ayl KlimmljBI ihhibitddy dotionsafittezomp@(ndidf Gemeeal Fo@whla (I)

e B R SO0 cpenony) - 1- (6 (1 pyrazo

- 3-yl am no) pyri di n- 2-

y&f@;nyﬁlﬁ&ﬁbgmm@yl) 1, 3,4-oxad iazol-2(3 H)-one; (h)
(étra -4- (3 chli %no 2-f 1 uorophenoxy)-1- ((6- (1H pyrazo
I

Pwl 1%(3
y EDNRtolf Wt enigdl B]Iiketxg'ge)i hilmah Aurovaadivaialegrd(ed iite amexpressiorbvector,

whlch%v % %hen h1§hlﬁ e)(;ir%sseéi 18 cij'lfer(gjc:rhéa oli B 2)1 -Cori?nPlus lgEZ? R(H( 86]? 1The
Eschenichagioli :Buayhgmstq‘é)ap:yl[ysqg; aqldzhen the Hls-tagged human Aurora A protein was
applled/ batd® bl L herfid RSN Ankeluted fﬂm@ﬁ@%l@%@kmtg (i zoRN e afiive factions

harmaceutical ly acceptable salt or ester thereof ;
were dﬁ?‘?&%‘éﬂ’é‘! # fesslting %\‘“"Hb@éf"é)?é’l“” fighenzymaaar maceut i cal |y
a@@ﬁaﬁb&r&nﬁda&tnﬂfy ofdlumra Aher eof , together with a
et o e
FAM (Shoarbogyfimotesatind{y-a@anvbntgtic #ad-AlakleufArg- Ara@d%SdrIwg -Gly- t he
NHz)(%q%]Nbom) %Lcll \&Q? Me%' ﬂb%gTa'?)l RWeartHEQh, ﬁl nhi bi tory

i; |cat|on Aurora A 1% of
Faytheephpsp qwlapptsnemlg@ébp lﬁ?}h‘ﬁ’rPYAﬂH‘S@FealnA [etass lﬁrp’@g ¥ Asgpy Protocols]
was refee® toEhdPhBIpRGS 1a86n HRRd bstrateWis Abte@BusingaM AP @dhhylogy (Molecular

Devie oy LDFRaeEED i Fich ameﬁ%re%%%f&ﬁ@%“ééw Wede

dlluen

phosplaufylation e¢actidneantitte-degripadveinucaened Aur s ifellovspr ot ei N was

?ﬁglle ig@(%ﬂ%ﬁ}t?l&o% rgucﬁ&le\lvascclaﬁ&u%{?ﬁ UQQ%:%e‘ﬁqﬁiatce laHJ t‘flg refaEtQ)Epvolume

. | ons
was 10tjelévesllly dlie rgagtion uifis dsgompriseded B0 mil Tos-¢lileride puffer(pHl 74y 15 mM

magneei%w&ate 2d 63):nhpl/%ﬁﬁ§léﬁ§ﬁ%ﬂﬁe-NfN ﬁqﬁ 1té’da¥16ét1@ﬁc1M[§’l‘@ Am&% the
surenent, of the acti vi subst

purlﬁegsééléorg\é§r(gelg3}Hp ﬁMt qféheﬁga@c{edgbs rgte, qgg‘%ﬁ uM of agenosme ? -trip osphate

(ATP)(@&@H&DXM thﬂﬂhé&ﬁ(&ioﬁ)wayeaﬁﬁ@d’mbﬂtm?‘@ for 120 minutes.

ﬁﬁé}g%é!g% i B%Ké SPe:[ ngte anc‘?l ﬂe%eecli the F[)eactch 30 ;,al off thnr%\/l.PP (re)glstered
tradenRelg badinh re@gent éIMAH brogresso Bitvéngtvozoh 8794 thabhad been diluted (1:400)
in the [)? /U’ Qlﬂdlll\% Blﬁzferffﬁ\t(hQQP leog]lréR§t'caﬁﬁdmé Bfoer[AK'SQ 36k, R7282) was added to

Pr ot oc was referred to, and
each “fﬁHog%%’l“?‘P%\ftPQﬂwS“Hffort %mg%%m therdarknand thesy thuopeseenepholigization was
measutellEing £ igRehd@itrdpMed R&dek @kcitation wavelength: 485 nm; emission wavelength:

520 nm).

-25-
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Devi ces, Co. Ltd.)( Gaudet EW et. al,
J.Bionol. Screen, 8, 164-175(2003)). Concretely, the
webmspboey | ati on reacti on and the detecti on WepEr/JrP2007/067250

carried out as follows: The phosphorylation reaction

was conducted using 384 well plate, and the reaction

volume was.10 |/well. The reaction buffer is

c Ghpeanypedndib b @stedlWay dddedtaltierreattiobsysfemrsu¢hohata dilytionisgries of the
comp m3zﬁ)m&§ﬁ£l§1%klu%mﬁ§?f&§s pré‘bgfi'd Oind .5 uL of thlS solutlon was added for

| enedl am ne- N'-tetraacetic acid
the testmﬁetpéﬁfél welln diagh romfrolapllas groxided by estdingd:> Hlg Wﬁ@fm thpavell in
place (TR DMSOSERGSH @hRinirthe cdthpblifdito BElRMEGi ne
5'-triphosphate (ATP) were added, and then the
reaction was carri ed out at 30C for 120 m nutes.
TAeroeaB itof r to term nate and detect the

(1)M§£g{e}n‘8ﬁ’t ofgcglvg#' opﬁmg% ¢I\M?tﬁ) dhegi stered trademark)

rea 0 res i ve Bi ndi ng Reagent,

Rmmsaytdnmlomat lﬁfefehﬂ\mlr Gf&kﬂeredltfaﬂe@yrk) (#girerp By, purchased from Carna

BiosciédP 121, Ridb ad bcu hcﬁyl@thMEacPBrQ dhEhs Rmp@rﬁmdﬂ@f Bulth®dte was
toc 2{) s added to e
detec o 1 R e T o2 S ot s B e Limpl o of oy butter,

GST-t:Iggemhlfdnanoxma BmuﬂBprisaaggmhum INEENPreemplex prbtelirsi(agina acid

sequen 805 81 ARIR Bl f AP B NS 5786

phosmm&twwmowng@iucwgl asenfroonith »pastallyaenised pratesobatidehyd to the

kit, ané Qleﬁ e pﬁ@sﬁﬁ&r&lgtnon%f HeUbshrble Qza.t; Balctdd din %'MP&@th@l%g}pf
he conpound di net hy IsuI oxXi pr epared

F%rﬁbe iAoy T2iop regption 184 el s w9 Vﬁé a%f’dta% fragiop volufge was 10 ul/well
The cobfpBiiticiOofltie reeibn bettel (asfaf blffis tomprisa@ bt 20wad of HEPES! ffer (pH

,,addi ng. 0. 5 L of t. .
70,008 2 b RN S PR ENRl B v,
100 nM\af the subBrdte) land#Q jdviyof AGP) anid tl ynNI 0f mppesiumealewere @dded, and then the
reactloEQJaE ¥ ni‘ndt&f at QW(pfoﬁ4ﬁnﬁ1N§§ hﬂg—:reA)tem o@&?ﬁ:%erq{‘?lya% Qﬂ%@& the

regi stered trademark) (Aurora

B),
reactiopy A0GH aé@a MﬁBMeeaﬁeWa traggmygly |bé\4w§§eag9rﬁ §IMAR, Brogrsssivg Bigging
Reageﬂhmnﬂﬁéﬂha& b&A di@adt1:400) m@l’l’édxtmﬂmﬂﬁw&} Af(lMJA'JP Plogssive

Bmdmﬁéiéﬂstlgslg t%% s\ﬁgéé}%g%}gﬁ% et%t ? ug%&?lgtﬂ% WP § eo fstlgﬁor %X minutes in

the dark s yheb ffubescenc©pdlatizagige ohadwmemauredusing 'cahlgh end microplate reader

S | ex proteins
(excntaﬁSNE\% e/nah 48%21 gg g@ﬁggmgvﬁgwoiﬁ[%%% 1&3 and an
ATIR/ conipgendde be @gqutvpscﬁddeqyg mqgeqch@ systgip sughipat a dilution series of the
compoampﬁrmw s | bxlgfhréde A th&@ND. Y& oA duqﬁ&ﬁwdsad&gq&rtﬂ@@ﬁﬁ.g to each
| a

revis toc ttached to
well. %c@ conggofiw e ‘ede&%gﬁﬂa? @?&? gh ok ‘gﬂbgtpﬁaa%f theRMSO
solutiofl @bredihiag thé Tbmpount & BeRdt echnol ogy. 15 For the
phosphoryl ati on reaction, 384 well plate was used, and
the reaction volune was 10 |I/well. The conposition of
(2) Measureawot ¢f@ntivity fof Aprofzld €dethesiBX er) is conprised of 20
@@@fﬁcgﬁﬁsmgggr (pH 7.4), 0.01% Tween-20, and 2 nM
dithiothreitol (DTT Ther et o, Aur B/ 1INCENP conpl ex
plRdiohh um@o@rmedewﬁ isstag Bised:at the Nafegmingl vrms(b‘ftesz\amd into an
expres§loiflvettofMadh »vagmsmgum ﬁ@ﬂeise&&%clﬁﬂdﬁd colBBIR 1th@IdnkIGEDE3)-RIL

cots. TGPPSO SR PRI o leda T U i pgeegghorore B
proteim e atijootred 0810 alniackEl dhblate Icomn engjited fom thetcohidwrvethidinidazole. The
ive RhANVect BRI MIEIEIQBRARS e BbiifHeagnaRRagent
active ﬁhé;lg ST ST il siesale Il 1g’4‘60§’ in tha |x | MAP
() Mensyesmsot of aptivity of farad ogr eSSI ve Binding Buffer A,
5x stock, R7282) was added to each well. The sol ution
stood still for 60 mnutes 14 _the dark, and then
fl uorescence pol arizati on was neasured using a
hi gh-end m cropl ate reader
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(excitation wavel ength: 485 nnm em ssion wavel engt h:

520 nmj. .

25 The conpound to be tested was added to

WO hesngaed i on system such that a dilution serimsahodiar2so

compound i n DMSO was prepared,

sol ution was added for the testing to each well.

contr ol

wel |

and then 0.5 L of this

Each

was provided by adding 0.5 L of DVMSO to

t Her mesisirement pf the actigfty vhaurDieBOthesabstrate osedyan Kampiideg LehArg-Arg-

Ala—S&%@%‘S}r@QSﬁg

c Brextign WAL 98 cm by Marfsahra

fircation o
ﬁ@tlw f thedgethq% @ctiyity ymeasurement for

Aurora B

ezzziaes% thé?: Qliegt)ide ﬂ:ﬁb’s’é@mt& a- ﬂﬁi}lbﬁ/ 'Irtcy

Aurord¥AT Q‘ﬁmxﬁ’(ﬂim d¥aFe reathiBM liqli® Wad 1ML OuIaAnd B PERSSItION oVBE te@étion buffer

(R2 bl e S B sl BREETRE o s FRE Rk i 2

heri chi a

?ag% jand 0.2 mM

ethylensdiangneA NeN ' INstarsde etk (EDTA3.0Tarthis, puded Aarvda BhidA pfvhef a substrate

N e
Cl/mmo#n ot anoex) evereradded, gtk they@ixtyra wes igprsedpb P &€ Cdas miswtesyi Then.g 0 puL of
350 mﬂﬁpc{ﬁlsﬁhlal@ BufFQIWaEBdded tdhY ?eaéhoﬂ lslfdtefni @@to%"ﬂl?eyr%non( b¥he substrate peptide

] %\yﬂsﬁeéifm&jlév@gﬁ\? ngqsgéateo?u%fer for

peptld!f:_|I 1%& é@&%ﬂ‘a

Measur enent of

O

C

was adserbpdiosxlt /raey Sidfey

eco

tIVIt

ora

severaMith&! ThBradiatieén &uilist Gfahépepﬁcmivam%ﬁ&mpht}dﬂu(uicﬁdmﬁﬂzgroﬂ\bqpnter
The [y- lj’;} | %elred

pur C as egﬂ rwcz)isrri%cr{ase

| D,NO. ;
VT

m Ameﬁh

0N was

2%ioscne Xs%(?eLthC peptide

eac

c Ghelenmtpednddy bateptad wasdddediditlie reewtlplowswm sti¢hethat@tdiligonosries of the

compdifid ln‘@l@lgo %@ﬁi‘éf &@Eﬂéd Iierl 1. lLﬁiy bR sdlutioh Was RN éafltr(tl%s

reaction i

provided eaddese 1 %frDMS@ F@thétﬁaftian)sym
Tris- hydrochl or| de buffer

The c

Table

20 m nute

@;oda%ccgmgt&whé){n Tﬁ%b@gﬁﬂllﬁﬁd g{i@
Slmﬂabreswﬁ age)obigined lfd\ﬁﬁb%yB Briged in éherwe;a%wv@env\&fsacwmqf égrosg B.
30C for

uffer was added to the reaction systemto stop t he

s. Then, 10

and t

(pH 7.4),

L of

he conposition of th
50 mv

e

15 mM magnesi um

Et s A AR RN e i of g inoc vas used) th

resultstfbi r8gasyemérft pfitle AuivdsienoBAurd@@\ dvd gfurara Binest ghadimed as shown in Table 1.

S ARRrd A LARASPRRHRO
ATP (

500 Q'

ﬁ'ﬂ% activity.

350 mM phosphat e

accordﬂigrt@man&cnno'ﬁahllee dxpi@dpklewl nhi bitory activity

| I bId orr\Yd aCt I VIhta a%c)a( ic Ie ec!trdplhbl
( Wds@gent or Aurora A (1C50,
nM nM nM

_27-

| C80,
for Aurora B (I C50,

Elory activity
for Aurora B

nM

[ e—a—c—t— S opn—a
Examplg 1 to japtivity  ¢ghibi actiyjity (gh WI ibitory activity

130 %W&m e (hereP o groraﬁq%cso fo Aurora B (Cro

racdi o n -F + Inr\ no o wane M)
Examplﬁélll j SCI I'pZ! ! at' on—cg ni- Zr xmme ri Q')D'I ﬁ gthgl o ATD49O
Examplee olir chaldd £rof s Coll2 o Trne 130
[Examplgdooling +BThe ¢ ods readiton—slist 500
Exampl hat 80%i | Lt ..r,ou.h.d9i a 670
Exam%_é flreot q‘lsépare c-r\! ||'p~!08\n vy 39
Examalﬁand A cBA® ol di ngogl gkt of 53
ExamplgR0 1o t @19 eact D pethpd 70
Exam]\)lpﬂ the medfurene urdora ﬂ-’ 3net hibd A 210
Examm@cll u :pd) , 2%0he et of OﬁEe 690
Examplefl2 viti es049 Aur hdr o 0B84 nedl ag 120
Exampladdniin T e 1 poulka ing 043t he 370

i nventi on exhi bited excellent Aurora A selective

inhibitory activity. 20 Simlar results are obtain

ifN%fhﬁdafY gopth %&fe@asswﬁ agtion omagewmﬁ?fsta Geperal fp ?"0(1[)
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Exanple 1 0.07 25 Exanple 14 0.39 490 Exanple 3 0.12
59 Exanple 15 0.12 130 Exanple 4 0.11 32 Exanple 16

wd. 20b888068 Exanpl e 5 0. 07 37 Exanple 17 0. 19 678CT/IP2007/067250
Exanple 6 0.54 150 Exanple 18 0.08 39 Exanple 7 0.16
190 Exanple 19 0.19 53 Exanple 8 0.15 200 Exanple 20
0.15 70 Exanmple 9 1.8 750 Exanple 21 0.13 210
ERatalphif sdriim 2FCS)8v0 plixkasgal feon? Motkgdté Bé@&h, saddMNEM nicdium was

s ALV I A0 sy

abx¢dls of the conmpound of the General Fornula (1)
aﬁﬁﬁﬁldée@@cél Qarlci@elld\LRDA 5D Rverd dbtaiA %P ARREcAelypCulture
d _for judging the pharmaceutical effect using
C°“¢°E%ﬂ QAEFCCA) Reagent -27 WD 2008/ 026768 PCT/ JP2007/ 067250
FexMéthabdffjudpiguha {ffe@@S) was purchased from Mregate

Bboﬁse G qd% IX' l%{gs e W?‘nf ORM[QQ%?% % | tth ?{élfc%gbgﬁsnon was

purc
dlSPenqudo a %yvetelasts; nhmma regepl/150 a¢lls0 QA wroléms per V(qﬂe (The E;lat)e was

incubaldd ro@erﬁ?ﬁﬁh @%cb(ﬁ L) ilhﬁ 3’9"@3 rA 9@? whY Rbjeteh Ed%rﬁded %ﬂutxon in
ion judgi ng the ef

et e ﬁgﬁagr;f%&f*nfe Fipa T W@@mdﬁw%fﬁﬂem% ﬁ?% fiegope gilution
was dl%ﬁd &ﬂde plag o6 thhch%bll&pﬁﬂl Béeq disvénsinatéli, sfpanc od lﬂ(nmarohters per well.

t t /100
The pl:ma &a%llnﬂ {, g?cg é‘?ﬁl&bﬁlre% d%ﬁ a%{ %%(g 9%% air ;}Q %z&lb (? 1] dgrowth after
incubaterew s mgasurecbySihe BOT-Oibethed (H. aomt;:aga etal.ddnag Cgasnun., 36, 47-50
(1999)3 AL AREW ST PHiREIGrAlS WhEMBY lnflyirh £ BRI WPF-B Reagent

di um contai hin

solutiop @ddegg ﬁaCht"l‘Fél rFybationgh congueed At §Z>é3n‘°§"é@0 ‘E’B‘“Eehéhepﬂ‘?gf 2 Swﬁed and
the am¥dtt 6N fofRdzE pldasted aaRbaslires M ddﬁ)hﬁﬁmcaietlﬁ)drtélﬂ&erﬁnﬁnelﬁkﬂnhlbltory

o P SRS OB BRBATE L RS i v

determfifednt h after incubati on was neasured by the W5T-8
%g&%g%ﬁg ptﬂ%a&ﬁ%lﬁ)td g@éordl?‘ég@llne 1P§$gw%hgltg’cpe)ﬁé‘l§n§cgll growth

mhlbltvm ie8fbct agninst bynesini deriyesl cafcepcaligtidaSdhgent 15 sol ution is
added to each well, incubation is. conducted at 37C
for 60 m nutes, the plate is stirred, and the anount
of formazan produced is neasured by a colorinmetric
nmethod to determne the inhibitory rate of the drug.
The concentration for 50% growh inhibition (1C50, M
of the conmpound was determ ned. As shown in Table 2,
t he compound according to the invention exhibited
excel lent cell gromth 20 inhibitory effect against
human- deri ved cancer cells (HeLa S3). -28

-28 -
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WD 2008/ 026768 PCT/ JP2007/ 067250 Table 2 Cell
i nhibitory

effect (He

growm h

LaS3) (1C50, u M Exanple 1

wd 288 02d&anpl e 3 3.95 Exanple 4 0.83 Exanpl ep&r/3p2087/067250

Exanple 6 1.26 Exanple 7 2.21

Exanple 9 2.80

Exanple 11 1.76 Exanple 12 0.90 Exanple 13 0.90

le 15 1.15 Exanple' 16 3. 30

TableBxanpl e 17 0. 67 Exanple 18 0.34 Exanple 19 5.89

@ g2dhtRinbBitoricxanpl e 21 2.22 Exanple 22 0.87
flec2BleaS3R(ICA0ENaNpl e 24 1. 13 Met hod for judgi ng

Exanple 14 0.76 Exanp
Exa
Exa
t he ¢M¥ect by conbi ned

Reagént Fet al

cal f ser

ate Bi oferh, DMEM nedi um from

Examﬁl’@ﬁe%

Examgloacl axel (t3ygglenane:
Exampl@d. | and WRIBEB from K
Exampflebl $ 10 Humeds cervi ca
Examgl®bail ned fron?d he Aner
Examgl&dTCC) . c) Meehod of j
Exam pnded | n2.80 DVEM ne
Example|[l] | . ;
Example 32¢<s at a2 ¢t e of 7

use of drugs in cells 5 a)
um (FCS) was purchased from
I nvi trogen Corp.
Taxere) from Sigma-Aldrich
i shida Chemcal Co., Ltd. b)
| cancer cells (HeLa S3) were
ican Type Culture Collection
udging the effect Cells were
di um cont ai ni ng 10% FCS, and the
i spensed to two 96-wel| plastic
O cells/100 mcroliters per

15 i ncubated overnight in 5%

Examplgp[18 | The plQaQOpQ wer.e
Exampte) 34 9504 o v GI6 37C A
Example |1§J. ion—in 1.15
Example 16 3.30
Example 17 0.67
Example 18 0.34
Example 19 5.89
Example 20 0.59
Example 21 2.22
Example 22 0.87
Example 23 0.22
1.13

drug was subjected to graded

Example 24

Method for judging the effect by combined use of drugs in cells

a) Reagent

Fetal calf serum (FCS) was purchased from Moregate Biotech, DMEM medium from

Invitrogen Corp., doectaxel (tradename: Taxere) from Sigma-Aldrich, Inc., and WST-8 from Kishida

Chemical Co.
b) Ce

, Ltd.
lls

Human cervical cancer cells (HeLa S3) were obtained from the American Type Culture
Collection (ATCC).
¢) Method of judging the effect

Cells were suspended in a DMEM medium containing 10% FCS, and the cell suspension was

dispensed to two 96-well plastic plates at a rate of 750 cells/100 microliters per well. The plates were

incubated overnight in 5% C0,-95% air at 37°C. A drug was subjected to graded dilution in
dimethylsulfoxide and further diluted with DMSO or with a DMEM medium containing 10% FCS and

also containing 0.6 nM docetaxel. Then, the dilutions were each dispensed to one of the plates on

which cells had been disseminated, at a rate of 100 microliters per well. The final concentration of

docetaxel at this stage was 0.3 nM. Also, the concentrations in the case of sole administration of the

compound according to the invention were 0.003, 0.01, 0.03, 0.1, 0.3, 1, 3 and 10 uM. The plates were
incubated for further three days in 5% C0,-95% air at 37°C. Cell growth after incubation was
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di met hyl sul f oxi de and further diluted wth DVSO or
wi th a DMVEM nedi um cont ai ni ng 10% FCS and al so
we ensardrssng 0. 6 nM docet axel . Then, the dil utipOBIrEIR67250

each di spensed to one of the plates on which cells

had been di ssem nated, at a rate of 100 mcroliters

per well. The final concentration of docetaxel at
measutedibg tig:t WHE-8washdd.(B. Tdvhina¥asw al..t4nel. Comment 36a#7-6ME 999)). t Hhere, the
WST—g %@ﬁloc? Iefe%) oea xﬁlﬁﬂﬂd% @Lfcﬁ‘&b Qlﬂzrcmcterg giea \%’%T%qg%%ﬁmglugon is added to

nventi on wer
each v@llanncttbat@n lacongmamt 317C. fong0 nmétesp thetplae instized, anddhgmaugt of
formadaf prddiée REhedstic €6 Q&ﬁ&ld)éﬁﬂ@ﬂ(@tm Aoi¥endthd th@tnh?b?t@y r&#€bf the drug.

gromh after in 29 WD 2008/ 0267
The g Pt'i‘f‘/ 'B'P%IW?%‘P?% g"ce E‘yvg%heo‘i?mtpﬂlé“ ﬁoré‘“ﬁ{é’ttﬁ"o'&"?“ﬁ"" were
determled) ﬂﬂgﬁ\e véllie (ﬂitamedﬁdﬂﬁile tréamaitlof DMSO beihg dEfthed A0®9) ) .
H’?Eer %qmpouél}dsacggrdmg Pogernrélgtfl g S't)lteg %te{fegnkp ?%r&\@a\ﬂ@l l{itlaryzegfect as
well agmsyhergigti¢ actiomwith ataxans-ty g aobﬁtdnmtae@ht such3y @cpigxel agninst human-
derive Jﬁgér%glls (Haﬁa @i)a&s%héﬁn Atfaple8d, and the amount of
ormazan produced Is nmeasured by a colorinetric method
to determne the inhibitory rate of the drug. 5 The
growmh inhibitory effects of docetaxel and of the
conpound according to the invention were determ ned,
with the value obtained in sole treatnment of DMSO
bei ng defined as 0% The conpound according to the
i nvention exhibited excellent cell growth inhibitory
effect as well as a synergistic action with a
t axane-type anti-tunor agent such as docet axel agai nst
human- derived cancer cells (HeLa S3), as shown in
Table 3. 10 -30 WD 2008/ 026768 PCT/ JP2007/ 067250
Table 3 Exanple Cell growh inhibitory Conc. of the
Cell growth inhibitory Cell growh effect by sole
conmpound of effect by sole inhibitory effect by
adm ni stration of Exanple (/(.| M adm nistration of
t he conbi ned docetaxel (0.3 nM (% conpound of
Exanpl e adm ni stration of (% docetaxel and the
conmpound of Exanple (% Exanple 1 25.6 0.3 4.4 84.7
Exanple 3 53.4 0.3 5.4 74.1 1.0 26.9 90.4 Exanple 4
52.1 0.3 22.9 88.6 1.0 52.9 93.8 Exanple 5 52.1 0.3
7.2 70.0 1.0 25.6 87.0 Exanple 6 53.4 0.3 12.2 84.6
1.0 49.0 95.0 Exanple 7 53.4.1.0 37.1 91.8
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3.0 59.0 95.0 Exanple 9 53.4 0.3 15.1 72.1 1.0 25.4
84.5 Exanple 11 53.4 0.3 17.0 76.4 1.0 42.4 90.8
wemspieesl2 52.1 0.1 7.4 61.5 0.3 21.3 77.4 kx@ib& /067250
13 52.1 0.3 25.9 85.0 1.0 49.8 94.4 Exanple 14 49.6
0.1 3.7 71.5 0.3 36.0 87.4 Exanple 15 49.6 0.1 0.5
72.8 0.3 25.4 87.8 Exanple 16 49.6 0.3 11.8 67.3 1.0
Table38.2 88.5 Exanple 17 49.6 0.1 11.3 79.0 0.3 39.9

ExamPig. 9 H&elhgybweth Irdibgary1Cahclof218: SL%I.ﬁom@i@ibBQy CoPRgrgwth
Exanpl [effeb@byi&l 1. O [donPoifig.of 3eff3cB®. $1e89. 0  |Bhidivpy offXd by
48.9 (admigstatiggols  (Examalg (8 M) Jadmirisiratier] @f thel |agmignegy, 3
0.3 7Hdspetarel @-DoMy(%l1 3 Exam;g%npzlz'd&é Expniple]|admigjstgatiog of
0.3 40.8 93.9 Example 23 48. $*). 03 25.1 78.|oct¢ and the
42.7 49.9 Exanple 24 49.6 0.1[|2.6 76.8 0.3 ?“‘t?r
From tlhe above, the|conpound dccording to t grameie

Examale\IeP“ on [ 5255e| | ev d Tppe ugerur aggan 5

Examplg i b, tory 3%% on b sed X
laYaYaYo Wi Ea¥alwiaXe) DT/ 10D lfl lalmiaY 1 269 daa & 904

ExamLIe\4UI \.LUIUUS .YII JI 4 Ull UOJ:!L\JU SOCI T 29VC I II:TI |92 lUgsy
ﬁctlwty, bu al so syney gi sfi c acghgn in donbi cg

Exampﬁ% W t il Ul cllll I lUIIUI ylgblll . IIILITSZ | l I ! UCI Im\U;‘U

at phar rraceutl c CQrgposi §i on opgpurora |A 87.0

ExamBIEiﬁe“ TVe T B or tor COTTL G| T g ¢ e 1 ppvel 84.6
am nogyri di ne deri v;t iveg oaccor di ng 4ot he inventigyy or

Example FNATMBCEUE3 gal TY qCCENiA salt @71 918

3.0 59.0 95.0

Example 9 53.4 0.3 “15.41 721

1.0 254 84.5
Example 11 53.4 0.3 17.0 76.4
1.0 42.4 90.8
Example 12 52.1 0.1 74 61.5
0.3 21.3 77.4
Example 13 52.1 0.3 25.9 85.0
1.0 49.8 94.4

Example 14 49.6 : 0.1 3.7 7.5

: 0.3 36.0 874

Example 15 49.6 0.1 0.5 72.8

0.3 254 87.8

Example 16 49.6 0.3 11.8 67.3

1.0 18.2 88.5
Example 17 49.6 0.1 11.3 79.0
0.3 39.9 92.9
Example 18 52.1 0.1 28.3 81.2
0.3 53.4 92.0
Example 19 48.9 10 10 751
3.0 38.5 ' 89.0
Example 20 489 0.1 6.3 88.6
0.3 40.8 94.0
Example 21 48.9 0.3 0.3 75.5
1.0 234 91.3
Example 22 48.9 0.1 3.9 83.8
0.3 40.8 93.9
Example 23 489 0.03 25.1 . 180
0.1 42.7 89.9
Example 24 49.6 ' 0.1 2.6 76.8
0.3 - 320 88.9

From the above, the compound according to the invention is believed to be useful as an

5  antitumor agent since it exhibits not only excellent cell growth inhibitory action based on Aurora A
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ester thereof, or an antitunor agent containing the
conpound according to the invention or a 5
wohasacesit i cal |y acceptabl e salt or ester thepepiriosr/067250

effective in the treatnment of cancer patients. The

above-nenti oned pharnmaceuti cal conposition and

i nhibitor, and the above-nenti oned antitunor agent
selectivesiphibitory adtivity bphalsormesysangistecadctign ia compinetolse with ptherantitymor agent.
Thus, 1@ islbgﬁé%d th arrﬁabaltlcalg JRoh AGI%H A s@&ﬁ@@ﬁlfﬁmt&fcontammg the

carrier or [ uent ers to _excipients
novel aidpapygistine é@ﬁﬁn@émoad%fe the ipypatien Yo P)ham@ce a&“gnaaqemlale salt or
ester tlfébédf egmlﬁﬂmo héeﬁt coﬁtaﬁudg thé"@ﬁ]@buﬁcﬂ}c@)rdmgto&hé inbé&@hon or a

pharmaézfslglcjll’ly %ﬁ [ Ibgq sag ééfer ﬁ‘ﬁ'ief’ 1& eg%{;rlg%ﬁlaﬁ: t(eélf o t 0 é?’ffg%%ﬁ% ts.
gThyecabbed- merprohgd;ihsmnaaqmeai wempaitine @sdinbibltert arrdnbe above-mentioned
antltun{@?%gn{ IQIL (91 a’ﬂp ph%h%a%eutﬁgl& :)ccep@a%gl ctdf'r\éﬁg‘r C{llgelg Here the
agen nte
"pharmaemlﬂpaﬂampcemblp carpigr cadiwent” rsfmm Mcweﬁfnts Tegnifatsi IPqe&wax semi-solid and

liquid SHIyRE hstdat or hpﬁr@é&ﬁ%@t)l'lsvac 1; WY@Q eJlstlll@@lv%laBErtlcularly distilled

seasonin or, [.Z8n tin
water fgy inigetifn, eq&bfpﬁéﬁwl%‘ﬁ‘giagﬂ% acohg) K“vé’e’rfftt 38 CEFBF Pﬁag‘?ﬁﬁgj‘q““"s
glucosﬁ@ﬁﬂion, iidiaitbiCislhnt bidy, eﬁQJ‘Hd&MIvﬂQIe 8t ébftﬁ@&lgﬁ@érﬁ,aiismt@dtmgfa@nt
i TN, OOl 7 e O PSR L gt
seasontng egdnheraacpeanzcrcccmﬁmmng@gerttmluerurmlﬁgmbam@rsellwrg ot gplubilizing
agent, &H@ﬁudaﬂ%?%kegﬂlg st%rag@ éﬂ?&? Eﬁgfomdlﬁgnﬁﬁﬂpé rt:és@rq (Q)Xtutkua%@rﬁ

sol i d cancer. Exanpl es of human solid cancer include
antioxiggng]; #pd theslifer | head and neck cancer, esophagea

CARGiIble tﬁlh(}’rrf&i \th&ﬂﬁ@ﬁnérapéiﬂa kffect 6f the Coﬁl{;ﬁhﬁlﬂidf&)rding to the invention is
oose I AR B BBt S3TBrin SHEHEL e i
cancer,deatend negkenaneee asophgealvawcer, thycal omcaamedircell racierha, non-small cell
car01no%n91%£st caﬁW&r §t@'ﬂacﬁ s all%ﬁ@(ie'r Qf(pﬁ Iehﬁ&t'cgﬂi@r llw;r%{lﬂcgre ancreas

cer, cervica cance% renal pelvic and ureteral

cancer,@g]@@@pncelb FestatigAnces pyaman ca@ﬁebghqpéplglahw utejpggapger, cervical cancer,

renal p@laﬁ GRd urelefiB EdnGét! BEddERIABRY, ,pros&mal{&ﬂ %l:m[‘e&ﬁ&%f tesiulldFBancer,
nt el anona, oblasto

b FD g&ln cance nallgﬁg |
embrygse| apien LU Smiiaringateet DG ETent ?"Omas%ecréo (PR
Ewing' tuinok,iskf tisshie sdrontahandalzdike- descr i bed pharnaceutlcally

ﬁ&? R{nﬁ&lose ée%l:rﬁbeg r'ph%ﬁltla%g thX“)J Jcm%) b[%)ggl 911 Jslﬁg' »Qﬁlbg %% la'n?e% below.
accordin iPAvention I's used .
aWhemthe mmnqundwccerg@gtto be lrtvmélon |lsku§ed gstan antaymbreagm@bthe like, it

may betﬁs%dlsmna f&%ﬁpﬁ;mﬁmﬁém eé&ptsaé Satt. agﬁeafemp@esw&
pi cal exanp es. of the " pharnmpceuti I#y accep tgble

pharmagfica A QRABE A PYIAG b YA SRR MefAbtish dsacmiped poassium a
salt with@d Imbf’gaﬁiédcnﬁCHuaﬁﬁsl hyffiocldoridepdulfate) dithats rphd>spl'iu’t<g aiirbénags hydirogen

orihde, sulfate mtr e
carbon%tg, aB% Rer{:lngra{?y%srag Weltrl]I an ’o%%,a%lg ﬁ%{{] s,hch as per pg)rnaét? I]acttaﬁe maleate,

fumaragsatattrap, tmialagencitsatgand escarbate;, a 9l eMith aglf(mg:elcgt guch as methanesulfonate
1sethlolp£‘f Bé&%@ﬁfon&@%‘h@to@uenggﬁif&ﬁk a s%ntﬂ%ﬁﬁ@&rﬁno z;c?tf tsﬁcﬂtagaspartate and

trate, ascorbate; a salt with sulfonic
glutamafg; aad ik Aaehaﬁﬁ%qﬁgr?é%wmeesalt of heAmpoyad &0 is preferably a salt

with arhﬂ&éﬁﬁ@:&hd senat aydr@nmna@ st SitlafeOptabhate fcattidhite, Wy lildgen

no_ aci rtate and gl utamate;
carbon%{ﬁd‘"ii H“e’a*r%fﬁté mye Bt?&?’%&é@'@?‘f%@?? § acceptabl e salt of
t e pooeisdommte(atation sf aphefmmcalvicsilyaaceptable salt ofttheagompound according
to the lh%g{l&ﬁnﬁfbeac%}rgﬁ o&tl‘bglt}n Appr g[}fgfe%%plﬁﬁgﬁ&eof tlﬁ)% rfn@t &ds that are
ona rogen_ _carbonate,
convengjpilly @F%‘HP e zﬁp@ of mspr@c fw&w@? %hﬁl“}s“biy 6rsaeq'ﬁ°<ﬂxma@'e thytpofis@ method
process for preparation of a pharnaceutically
acceptabl e salt of the conpoynd according to the
invention may be carried out” by an appropriate
conbi nation of those nethods that are conventionally
used in the field of organic synthetic chem stry. A
speci fic exanple thereof is a nethod -32 WO
2008/026768 PCT/JP2007/067250 |n mhlch a solutlon of

o, . -, r
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Exanpl es of the ester of the conpound according to the
i nvention include nethyl ester and ethyl ester. Such
wWEHlgns768N be prepared by esterification of apdrg@007/067250
car boxyl group according to a 5 conventional nethod.
Wth regard to each preparation of the conbined
preparation according to the invention, various
in whigh epdtat bHthe f@nprend agonlding teethe giverdion amith fesedonpl ie subjected to
neutrafnﬂlﬁ&?ﬁtf’atlonG\Jltv\gﬁalﬁﬁlﬁ'lle s&llh %Qﬁﬁc‘?{lg‘sﬁlﬂgﬁ as tablets,
ers ran es or or sterlllzed
| ﬁqzmmiespﬁff@ﬁﬁterr%the;ﬂowpalrndtamr@ngsteé igeentieinelpdegpashyd ester and
ethyl e§t‘é§ PSR0R bsinSoan DU PRP&EEA BY dsRfificdlion b Efdearotlylighftip labdeflingltd a
i d &rgparatlons can be prepared in the forns of
Conve'ftﬁ’B"I'lé'fe apsul e, granul e and powder w thout any
atidihtregaedstp eadh poepapeivedf thesdondpinah preppratichtaecording ioghesinvention,
[
ngr%s'arédoy Wdos oA RRIEGSd, Ahd SUAPIC AELebARGudAM 5fépxr§§ans such as
tabletss«taamdeh reiwdersy granulels entiquids, eristeilized diquigd pargntgral praparatiqas such as

solutions %&;ﬁns@&isdsupﬁdgf%r%muﬁm%i ind tRUAR. as magnesi um
met asilicate al um nate or nhy dro s cal ci um

pﬁ%‘?pﬂ?ﬁa@no%{‘ %Prieear ipg ?rglsgmg let, gapsule, granule and powder without

any adﬂmlvésybrmjépﬁbéﬂ fusihg ﬁb}iﬁﬁ)rl@k cﬁlﬁkry Gdduyllvéﬂ).e}ibginmlof suzh catiab Gdditives)
may mgbjlﬁef‘ ﬁig%ﬁlanges eSPCI%UaIS %agté)g%(gro 1{;:8 &% \}zgghe cgflzJ c\éw whea(t) Qr() rllde fatty acids such as
stearlcraelﬁhxybrggﬂut saltpgwh as mwﬂgm@ mtahlybatealuruin@tg @r anhydrous calcium

phosplﬁl‘ywnﬁﬁ id @l%&s gfch QQ’ pdl%g{y%u orl‘f@t)mdlﬁlﬂéyhéﬂ!e gﬁl@ol Mﬂols such as

convent i onal ditives 'such el at
stearyltaégo[gol oppeéxﬁrl a&ﬁoholaﬂa @tlﬁ,ﬁeg\llgqgldénvaphﬁssgc%|n}eg1ylcellulose

carboxpﬁ@tmﬂ&atulc@a %thweirul@ss of BRIk PropAPELERilos€add bth@ S oRtitionally
ain for exanple, 0.1 to

aI I
used a@ﬁ@ ‘Vh\ﬂfagg!fﬂ't" n%la%lpgf"é 281 2%+ 5 989 by wei ght, of
- tThesecsoligh prapalatizhs such astablvts, caplek@ranulea afd jovalsrs amay gcrte'ralb‘ contain,
for exal"?)%r g?é(?lr%%ﬁ ngh dfn) dnt])g@%{% a ?oo ngg%ar e mg{)duced2 omﬁounﬁ of the above
Formu adi)ws apfctigg @s@ﬁwob@sedswb@totaﬂ Wpigkitaf em pagparation. p

| Diguidli pRdparalibridtafcprediRdtin fileUbihs ol SuispGhsidR, F&&ﬁphhﬁ&tﬁm and drip infusion
él1 ives. that are convgﬁ%l onal | y use

(lnnavmogbéplg} lixsa}gglpprgelr&aﬁe adgglv zgf'lre cgp Hwaﬂ%}xseg in quuu{j preparations, such
as watal dethe e niplatddeived silioih assogleediy ey peaniut ¢il pelamatmeoill and
r I
SR, g B BB Pl 0GR AP S Ay
injectiQhp intrayenows lmnctlornm stdmtmglss injegtiontappiepate salitsateraioent may be

exemphﬁécp&tdls‘ﬁﬂed @9(9( tgp{n{e@ttl(ﬁl SPUEINE s&ﬁtlo‘f’l'olf H@d’&mgfﬁ)ydng&londe (for
exenp ed |l ed water i njection,

mtramgﬁﬁaléblwgc%p @pys&ﬂogﬂal paling agyenws %%fwmtle?’le%“?lf Rgllyethylene glycol,
propylerttgh@6L Hquid fof intia@ohd iAjadtion Py SinlqOius sdlutioalof tiic acid, sodium

citrate 3{%@% Hl,(se) g{; %\S@%ﬁfﬂ@g!‘g%&%gﬁ ,(foTe in Eaveaoqls dplp 1% esrloanz//aélﬁ c1)n3r§1venous injection),
oramlxntj shitionthefeef.g. , an aqueous sol ution of citric acid,

‘?c'hqlmzctl%]z %nr ?‘)@ in ¥k Jlrélhﬁ)narﬁy dlgsralv%b @(ﬁ&tfo‘ﬂl Nlih & form of powder

ut 'on I ntraveno I nfusi on and
per se prmopvggreqqmggtep ml@@tsp@tp e carrgo(agqhtnép) phich ds digsplygqd @gpthe time of use. The

mpch&ﬂ"’lﬁ{uﬁﬂﬁay coH@Ih, foﬂbﬁﬁ‘ﬂp’lepﬂ 1 RRYO%DBy Whigh of @ #6ti9é ingredient based on the
Wl narllﬁdlssolved solution, or in a form of
tota ’éﬁkf’&t © PE@ATaER or

powder aSSOCIated W th a suitable

Chtqnld@repémd@listsimhei); swypéersion ossytipsfoodraledmatisttatien mayentain, for
examp%5§1 tonbe{bt;} ﬂélgﬁtolf Qrﬂaétnb?ﬂg%dlg@t Iaé\;eg %IB ?}Herchalrvge[‘lﬁh? gfr"tﬂp gt‘éparatlon

t Bech prqp@ratlow@ﬂgqﬁon@fneﬂ PREPZ5RIOP aFCé?tq"éﬂwto thpgnyentier] ¢an be prepared by a
person%ﬁﬁg"&ﬂtnh@%ﬁ:lﬁh’ o aftAccOPHA0 $bBnthalS¥dthtils bo¢onMcltechniques. For

adm ni stration may contain, {pr exanple, 0.1 to 10%

by wei ght of an active ingredient based on the total

wei ght of the preparation. Each preparation of the

conbi ned. preparation according to the invention can be

prepared by a person having ordinary skill in the art

accordlng to conventlonal nmet hods or conmon

M T NS VAN SN SNy NN T I TS =1 7N/ r= o
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exanpl e, a preparation containing another antitunor
agent that is used in conbination with the conpound
w0 e8esaes ed by the above General Fornula (1), prCEP2€7/067250

prepared, if the preparation is an oral preparation,

for exanple, by mxing an appropriate anmount of the

antitunor agent with an appropriate anount of | actose
exampde)al p:febzirhtidngoﬁthmmg anottien aitiméragéra tidt iy ebeetin contanpsion ih the
compo‘ﬁ?%r‘%:?re ?eg%&‘ Ithregmg}r% ge?%rﬁpfiogrlﬁu% g?%g?r] Pé p;t agéljl% g lthe pg})ﬁ}angn is an oral
prepargsioapar exaingle, b,sormxmgran apprefviate amount af thsranGiymar agegt with an appropriate

amount Bf [8&bse Qﬁ‘d ﬁlfllﬁé thEX AR EintoMYrd Pethtif %p@tﬂesﬂﬂﬂ&lﬂﬂé LudhSle for oral
amount _of /gntltumr a appro riate

t
adminiG 8 it OB Sy FBHRTIIAUIGH oo AP Eh A e PP sERping the
antlturﬁﬂr)ﬁgéﬂt & ah linjacition, SorfeRimpléyj by @ikiag an #Ppsopriate AmbiTE oL the entidima agent

with an %&5’{‘%’2‘%{% graurﬁ OF ? ﬁ‘% pﬁl%soo 0 Clgagte nrléle:] !érrrbgf'._lﬂ%ﬁ an%{ﬁﬁwﬁjwals for injection.
aAtsorldrtmgpasemf & hembination pieparationdontaining élre camppundirenresented by the
above 881 Foa?tﬁe?( TPRPorRY | toﬂge invChtigh ShdAbMerSHtitubnot &eﬁlhgpéﬁdn having

can_easl repare the preparation according.t
ordinagyGHR E1e o1 FENY RIS DISBAFHON 2t 0EiiHg taﬁe%ventr%at'neéhods or
commét @éfgfResaACccOr ding to the invention, preferred

BB s L VS o B SARB Tl scorne
with, forexamplestheainbyisttatien eatearf e cBmponnd aepfebnted tytthe Genpenl Hormula (D),
the typte %?%1% ng%)lﬁnﬁ re'b%p n?eﬁ%??l%%éﬂx faf ﬁﬁmgﬁgﬁ ﬁ?eld 4 rtl?’do@ag@ Frm of the

osage 1ormo npoun

compourdeprseanted #y By Generaldorrala Kl Fsdrihe &PY Pslmmsse'aﬂontrwée gidlosage form
of the @tﬂgp aﬁht%ﬁﬁﬁ&g'eﬁrﬁsé&h' E&nlﬁﬂ&dloﬂ%a% tf&rom:el@fto bdReafkli1BE condition of

t unor natlon; . and t
puicn ks . 719 il Bk R Eb A et P by oo
skilledtit ehe laitkigxsed kineheaspt domedntibiat tieripatiic umid@rd/dr based b g content of the
ondi-ti.ons can be determ ned by a person skilled in
presenfsﬁ’wh 384 ‘based on the set conventional therapeutic
uFi the praespaccprding ¢ e inversion ghe bierapayfic uitfor fhe eermpaund represented by

the abovR @fehdrhIGRh AR (I) A8y Ly Inrh%cd?ﬂé?l@@ﬁﬁh @ﬁ&ﬁfcgﬂl}n theltybetol €ompound used,
Inyention, the therapeutic unit

0]
the type @fpeeaponpded coppositigp. aab‘ef@%m’c%mrfﬁr %‘Lﬁiﬂeggﬁ e tﬁga treatedy
serxoudn@ssfw theldikade, Qgé/\bﬁthb pﬁlﬁ&m&ctoeﬁﬂlhgmosrﬁ hige ti iyt carfcer; onghe Liked

Howe\fef é'la Bréﬁ(tggqe)glﬂyﬁf F‘IenceSngIEIQ? ose %ﬁSIJbe Mt{u%p perﬁg%%‘t‘ fglrl‘,xample

e 1 61T
1 to 1,8Mrmgngmesse dforal hdmidissgmoe In tageasebf narﬁetepﬁéati@ntstratlon preferably

intrav g&tagﬁlrﬁstgtrﬁg BRBthére Ielﬁﬁal;l)y ﬂﬁ'a\gﬁo&%ﬂﬁ %{qul&lr thE it (}J dogr,emay be

wever, as an exer% refer ence, ose
withingangaal foreagmile 14 100 me/i” foayeirte i)y Hesea!rrﬂreéase Fiptapvenous

drip 1nf1@1011; &Q@mﬂﬁtrbrﬂmﬁ)h& d’égﬁrﬁloﬁsﬂy edridd cnblfsk, Torsdxaraple,anto 48 Rodrkle
ar ent admi ni st efera

Morechf, 6 ORGSR FERIESO! B 10, SRR AN e method and

symptorid, benieisdorsexaimplp, oned tagive fimes hdayd Ailtematilelye permdichldy intermittent

admin%gt‘[yn @uc% als Q&%ﬁlsﬁémn eQJr}'] gfﬁ%'mk eadm%nﬁ tlgnerIellg;g(vB fa 5}‘5%99% like may

I ntravenou :
be empleifed 95 wnll mahnﬁdm"yrtrratgr resthqepyl hbeer@é of Withdsere frym@zﬂdrcpw in the case

of paré?ngétralfa%limsfr?fon%(?dmkﬁnplel 1196 48eioUr 3 Moreover, the
aamni stratiron [(re (@ y yvar epen n
b P RO AU S G HER S Faragion i th

'éompoﬁxﬁfépteﬁenteﬁ bg €hetGenéraMB il lAED 1salodmyt1culhﬂ§' dimitad, iitwah Y¢ determined, if

needecjJ §¥nthose s;f(eHeg b th r? acn;')rd ? t(g kno%mté%tgrteg aé)!a :Ble? HG{ bés follows

ever
t Whe terppeutie umm;f SPﬂuoeoumgl (5-B¥) eﬁmhd%dn ae cgee |0f orahadmestratwn for
exampRd %(ﬂb%b@fnh "Bk dlgﬁsrhgﬁlnmsu}@d Hehtad tile thdsRETBMLEIPMnd in the case of
medi cation in the case of p 1enteral admi ni stration
is, for exanple, 1 to 6 weeks. Although the
therapeutic unit for the other antitunor agent used in
conmbi nation with the 35 conmpound represented by the
General Fornula (1) is not particularly limted, it
can be deternrned |f needed by those skrIIed |n t he

o - a o, p— o o
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-34 WO 2008/ 026768 PCT/ JP2007/ 067250 injection, for
exanple, 5 to 15 ng/kg per day is adm ni stered once a
wol2gshorres he first 5 consecutive days by intreyEnN667/067250
injection or intravenous drip infusion, and then 5 to
7.5 nmg/ kg is adm nistered once a day every other day
by intravenous injection or intravenous drip infusion
injectidrt, fve egkomde, ITay 1 hmg/ka pprdap isiadindlisyerédrmceadaydonthe first 5 consecutive
days b%ﬁl‘fnrase%&?sqgﬁg%&p ﬁ\trg\tyﬁ&ﬁgﬁptnﬁsﬁm hitd tﬁ{l n oY, S(IIQQQTSléﬁmmlstered

ot ass IS sucC

. once adpwensreother diseby infravergus djecion & IngRYeRRYS é')lp 1n§1550@1(th€ dose gy be

approﬁﬁiequrweﬁgragg@gséh)anount i n accordance vvlth the body
sur

ce al.ea ni st ere
cfe epeaie k1 ealivg Slferal ol HBPSiaF ) e Tor example
the iniid) ﬂsﬁC(Mﬁge\sted )58t to thel fbltomenk dngndwdlaimdma\xvaéccérdme with the body

surface ag?ﬁ{ %1?0; % fallg radrgié\iﬁg?%ﬁw%’cllgléi; é ﬁer}?etal?ﬁgt afwgfte? giﬁfléefoPES

consecgtivervtiag; éollamed b witsrawah frpmb@wawfpaweiaw e’léhw(ﬂré@ &% ene cogrse of -

admmi@ﬁ’éﬁo}{ 6\1«}65}{ ik régéatého THY irditihl Qtﬂlﬁiaﬁﬁgfﬂoﬂhﬁkf ﬁﬂd B?)Gy E&fac@?e@(@@afur
| es S or

equivalen@ s @fmamme ﬁetmplétrz}t)gg §ortalﬂ gﬁg %gsst ﬁ.ﬁ tnig?flr]] B%admmlstratlon
for an ﬁézm)ﬂi Bt h’ab lenthbor .5 afl; Grmgin@he ﬁdn’ﬁnﬁﬁatmh foran @area oﬂ' hb ﬁl or more.
This d%sﬁ I§ awgrogg%%w c6eﬁsa t iy clrere]lge;(ll { Ia;ze%?mg o e%%rrgdﬂf}%g)u tli]eq{ n g

f Bhe yerapeutiaiminfer gamcltﬂme lafmqahreple,ll ggasasmg!@bmebmbm m@/ nQ
admmfs@atf?)g %hla{ji%(g“;lﬁ{s{e%hlb9 nntra%h'oﬁ@dripsmﬁgm\ We? b Férﬁ)q OWO mmutes and

I ntravenous I nf sl on over peri o m nut es,
one adgyHstrOTbRFE WAl ﬁ‘i"ﬁ‘f‘\‘e&tfPfo%w‘i%F’ Rolloied by W&B‘i‘fﬁ‘i"ﬂ diom megficagon on the

fourth W@ﬁwk SF hleIQLdt ARe chséMftathfnﬁmrﬁtllonf WRIGh miéiieﬁlad | THe dost it Kyspropriately

This is set as one co
cesressd i ottt M P ATRICT & P BT S TREBbte 1 o
afhentisspapeaticainit fordiexcrrelaemde g moammbmnianmdrech/lpride) &m@gech that, for example,
in the %a%er an eU?rll‘oélgﬁl g 6(? g{g@ﬂtf?&f i§ Q&rﬁmlstgpeg once z} % s
mtravehy@mehlm pqirmreystrat@n §Qrc,4ﬁo 16ﬁanswmm d%%afﬁl}lﬂv@d by w«\thérnyalém -

medlczﬁfon FREYE SThiS Is@6tlak Bb codfle Hﬁxdﬁ@m&raﬂ&‘ KichGd ﬂeﬁéﬁfe)i tw8 or three
ous O

adm ni st ered onc d by 20 . in
times. g, fedotp oreon PO 105 88 G5UR ok Aartie gt e g i may be
appropBiyitelyi idietis @l |dedreased witidalihe aingan for 7 to 10 days. This
:,]ZheZlgetraé)ggt courrllet f&%k‘(ﬁ)?Sel% lfS ts&q rﬂa? I%e&%ﬂ)l? N tht\é’igltis% I%f gl‘?ravenous injection,
60 to 199 afgém a(bcb@y s§0@e arga) per deoriy ﬂdmn(slsrfdforsimomeléwa dayg) fodpwed by

w1thdrl1\$§ FromARidatio] RY thRE weBIRRTHR BBieaﬁa@lb\é appt6priehelciefsed or decreased).
decreased wthin the range.. The'th erapeu ic unit for

This iseselAs 985 ¢purse f administraigy. whidhis R Sleayhiieniy thease foral
administidtioAMBNéXdmpleN) 766 20MMmg pet Fayold afinibReedy ddnfdomily days, followed

by wnt@%ﬁ%ﬂgﬁmar{}egiac)&gﬁfor &n{)ﬁ%élwe ks H.g‘ dro]slesntlaSngd {)Argﬁgrla?erlyb irrrllcreased or decreased).
This isrsetchis oad ¢omrse bbHadntihistegionediich if teh®tedos e may be

appL tﬂ%#e"ﬁtl@ L it fop&:c{cgtm oQ{ta)gPWd% ?sdsllch thg-thfo§ eiaﬁlpﬁe bo g as

one course of adm nistration, I's repeat ed
docetaxaliam Kpady surface arepeis adgaigistered ghoga dahaxnnﬁﬁ‘sep?l&t% dnfugigyyover a period
of 1 h(ﬁﬁ( BMBhRr athh MtérOal 09 1 DwERE (tBPI0sé aypbbppioptiEl§ Ghctdasedor

gsecut ive days, followed by w thdrawal from

decrea?ﬁg ication for three weeks (the dose may be

aphe thpmpeatielnit ofipacleaskis swh thoe doreasaypd, 210 8@/nT H{bslyissrfmerea) is
acmin s 8fec 0l B by AOE oo b W o oG Bl SRARNESy windrawal
from medicatignifor an dmast 3fwaekse X’I‘é)pppp get aggppe ﬁgurwf adppingstration) whigh is repeated
The dds@RGY bSPpfRFRe iR Pasddor asbidatigst ered once a day by

i ntravenous drip infusion oves a period of 1 hour or

| onger at an interval of 3 t0 4 weeks (the dose may be

appropriately increased or decreased). 35 The

therapeutic unit of paclitaxel is such that, for

exanpl e, 210 ng/n2 (body surface area) is

adm ni stered once a day by intravenous drip infusion
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fromnedication for at |least 3 weeks. This is set as
one course of admnistration, which is repeated. The
wo9s08/09&¥s be appropriately increased or decreapefgprr85067250

WD 2008/ 026768 PCT/ JP2007/ 067250 The therapeutic unit

for cisplatin is such that, for exanple, in the case

of intravenous injection, 50 to 70 ng/r2 (body surface

aﬂ’EﬁmeﬂaﬁeuadﬁﬁlﬂfoStlep‘lﬂdl iosuck that, @b xanipdd, lirothe chsbyf intravenous injection,
50 to tsgrglfn@\’\@)bsurtrage areag?s ad ?qtlstqu]dn(]);n%e agag\é\%?lk® dd)lga' Jv{migagvgal é&ﬂe
medlcémn §or|3swe§bet ora@gemﬂ@ d@sﬁm@@e@ppramterw increagel ondecigpiedh Tihés is set as

one coﬁ&pgﬁdnﬁmstﬁatl&hthﬁc'ﬂ%x@ﬂﬁ%ﬁ' c unit for car b0p| atinis
such faor exanp 300 to 400

adhs ﬁ?réfeé‘F‘%Hmb’i“?E@”é’P&H? issych thaty fﬁ(/@%‘tﬂ‘é? %OP. tﬁ) 400mg(ay isn
adminiiéRd oﬂceﬂﬁfab' QSEI 11@1fave319u§‘ﬂrfpl1ﬁﬁ50106vel' Qﬁﬁbﬂ of $®min0iee or lofpér, followed

by w1t%§\%g ﬁ(gv rBeéhcgﬁ%r} 8[‘)% attﬁl weeks @l’l; ecg)geelaayal?e ap|r08rr1a§c|3;1 énéseased or
decreaddd). sThisis seitas o conmse @fcadmsestrtaﬁorawmm issepeateflon, which is

r%ﬂeetﬂ Shuti Dxﬁt fohs,{a Pigti lkgucu Esﬂﬂ npmld 1§Eljeﬁ]oﬁc§ ARy
jabeut gt

IS a m ni st ere onc

mtravei"ﬁ'tsrlal?‘éWBJQ"‘P"Yﬂdé’dt"Yl%‘ﬁfaWP'oqu"bWé@C%'y“ Wrmwsﬁkw Tlflf i§ft as one
course!BP fdrfiffsirationf vHict Mﬁbp\é&&ks This is set as one course

t d.,.. T
S e R e e, FrpREPATaHIaHo AT AL deample
100 mi/s’ adinirtidtaed orfcon da;xlaﬁptlraezpnouwﬁp imfysivR forsS axdrimes sttaprigekval of
one we%Q Cfglk%veQ%g v@%dﬂa@vtcllr@q\{r?m?&i(?atlgﬁ ke af lEzIsPlf%J Q-Fleer(so r 3 or 4

nterva
wif henidiprapeatic pritier epetpaentsisueh thefr fopexamplgs -5 magn \A@@k@mstz@d once a
day by-mt?avtertb% @f@@iﬂfdsﬁm &} stdal O FolloRBPLEF RRirdwal HrbnddRation 104t least 3
exanple, 1.5 ng/n is adm ni stered once a day by
weeksj gy avenous drip infusion for 5 days, followed by
\/Vll‘lfld’ldéra[wahc fifiofor mmpmbhaﬁﬁdef i®suchthat, ﬁ&%&alﬁple Wethk sase dhiatravenous

| mjectl?n ?6(? lgg %ta:dr%lnlilsr%eléq ?]nce a ﬁélcbyolﬁtrav% ougméecF on for § ecu{lveq{ays If the

nous
patientk@ toigaté, sheacudy Aoss tmay bel ingreased (o 20QyngoyThie mmlalvwn@EsQOO to 8,000 mg,

which 'mral%' g&sﬂpﬂﬂ)r&@fy 15&%%95&@&5&931%%&&& hﬁn%poeﬁf"ﬁ%ét&mr ifided
erate, theé i1y dose may be increased gaq

lntramvmelartlbﬂlﬁtatlwg@al%orsnw%lys Ondles gt awhinéhe %afyofw
adminigpRionFor exaply, 10066 amaﬁgzhsaﬂmﬂeeemmgl | f necessary it

ect.e use r amu
s BEAsPAEERPT §F0b P paoD ey oty g gpee oo
h#@nctherapeutihenicfaseetximabria$uch ghdtyfariesanmpdd, |4@(hmg/fm§ fis administered on the
RSt
it XGRS0y Ty s
drip infsign| y adni ni stered once a day. 25 The therapeuti c

Uth thér@ﬁeuﬁ@ﬁrﬂ?ﬁbﬂ@é@adlﬁmﬁﬂ Gubth@dit, fof eManPleadRige idd¥ehinistered every
st ered on the first day by intravenous

Weektgg?tﬁ“'i“?ﬁ‘ﬁg'%’ﬂ S®Ad then 250 ng/r2 is adninistered
eVix therageatic init fontrasawenabls suchl thap forrkamyplgmypickHg for an adult, once a

day, 4 gngeag ﬁ?s%{légb ngg'{?%d)r \%15@&\5 ggﬁi%ég?e? ijlitcialﬁ)”l ﬁ)hlo&uﬁﬁy mIrWenous drip

ni st eve
infusionef 2 angéqg@usr achreripd pirPOuRipges, or dpgarrsuery h@plafs@uﬁhecsewnﬁ admigistration.

t T@éﬁl&gﬁéﬂﬁpudlﬁfoﬁ%meﬁmﬁs subiPthat iR BRI le, tyyRhifAo! éh dcdﬁﬁ 25 mg is
n adult, once a, day, gy as trast uzurmab/ Kg (bod

a
orally %@‘@ﬁtf")e preeAfay ﬁf‘f’ét“l?f"ed initially, followed by

| The tﬂM@;ﬂaﬁ)ﬁGurﬂf ibpleuprb\fems(ecgn l@bro?eliﬁgéé(ge)dy Qich ehaf) EdrieRdinpdd,
every, m t he

I econd
wpicalho Wb F P e TR Pt MR kR Pk AP 2EEREC e 1
_smhmhtrhmtlc ﬁmtf_oemnpbes suthythatc ol pxamiplss tyaigaliydfigh an adgls inthe chronic
phase 6ﬁ:hr09fc%)Je}/0g§rm Ehﬁénﬁ&, Q6o g ('r‘seorﬁl)dﬁ}ﬁilﬁ;tér% or{z@alday after meal.
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35 The therapeutic unit for leuprorelin (e.g.,
| euprorelin acetate) is such that, for exanple,
wa yps/embhidsy for an adult, 11.25 ng i s subcut aneuazipPe007/067250
adm ni stered once in 12 weeks. The therapeutic unit
for imatinib is such that, for exanple, typically for
an adult in the chronic phase of chronic nyel ogenous
| Gtk theniapgutid 00it forya cantonagioh 9f abidiand teovern issech that,fanexample, 425
mg/mza({jl’tSq!U IR0 nighf® fRuRRh 92 adSimiskr ne 8 fitP 8448 he fith%ay by
, therapeutic unit for a conbination of 5-FU and
intravgnapscdsipgpfupion. ands thisicourpyis repeipd & en ireal ofibwesky/ np of
5hﬁUgl@?@e&anWr@&ﬁﬁﬁ%b!iféﬁemg@ﬁ 'fdﬂb Rl d00 i sst@zﬂgyda_dﬁﬁmu%red
. the st to t I ft a ntravenous drip
twice 3 ﬁ%éé"g‘ﬂf,% Peé?%y)taﬂeg“ 28&?@8&%‘"&@8&3?@?{ A¥M8n i nt er val
0fThé thwespkugtic ulh ortstratidp sustichathatnfiot exfamplesHr mg srordllyiagmaistdned once
I is orally adm nistered 5
a day éo\?m?oﬁ:lgwg&%a@%ﬁ%g“%%g?f%ay) at |l east 1 hour before or
2 hours after eating. The therapeutic unit for
WorkisgiBkdmpiésb i s such that, for exanple, 50 ng is orally

agm mnsltaferr StoRREErapy A -Xahflbs Fn@ RefVRBKN BxahPkd, SRS cYF.2

of Wor ki, h nFIes 10dln%tﬁln-ltﬁ§r - | for th

R0 O B 5108 s et SS1eing g R, Anpfigaee for the

columsj Biptage I A Bbehsun (S{REDOK usedsInpgeversad phaspprapasatiyn diawid UV

chromt8Er8FHyDK BV &0 AW aters) @l Gdeld A9a BRUM®Shd 2A61% hdie6@s tdfHhoroacetic

acid sgll(Ptfoatarr}? a 09% sgﬁmbn (%I Jﬁﬁuﬁ&&c@c@% iy QJeH)m?nlI(a §Jere ng in'¥3vobile phase.
used. Th a reversed phase preparative i qui

MS spegiragyesg Bepsuphysingdlpterydricpmays 202900 (BRhFSCy) YR tpeeltr we

measufed@iSing Aepeatiémeder On thetyge oEIROL. INNIAL400 G@0RHzEor \dgiaodl MERCURY 400

. Injacetonitri r S n hase. .
raise copditiqnusing,a cambipation oEMefer Fﬁe‘%ﬂ}? o SarRiod @gﬁ?ﬁf“me E600
POL. (ESI, ESCi ). NWR spectra were neasured using a
spectronmeter in the type of JEOL JNM AL400 (400MHz) or

Vari an RY400 (40 and all 6 val ues are
r%ﬁ”é’%%%@gr%vﬁéﬁﬂﬁréﬁefgwsg poi nts were measured under
s:  asimgleY min raise condition using a combination of
d: Mabdvleer Tol edo FP82HT Hot Stage and NI KON Ecl i pse E600
. P ni ngs of abbreviations are as follows. s:
dd: s%ﬂbll%%ugj:aadoubl et dd: double doublet 25 t: triplet
t diPldoubl e triplet q: quartet qui: quintet m
dt:  mdéublgriplet 30 br: broad J. coupling constant Hz: Hertz
DiR6: di met hyl sul f oxi de-d6

40oMi2) id A ANds ﬁ;%s%&qh gﬂ;dxcmemai %o_ri If L LRAGRI RIA G 18C/min
e ed_l Jr

q:

qui:  quintet

m: multiplet

br: broad

J: coupling constant
Hz: Hertz

DMSO-ds: dimethylsulfoxide-ds

TBS: tert-butyl(dimethyl)silyl group
MOM: methoxymethyl group

TBDPS: tert-butyl(diphenyl)silyl group
TsOH: p-toluenesulfonic acid

SEM: (2-(trimethylsilyl)ethoxy)methyl group

Example 1
-37 -



TBS: tert-butyl (dinmethyl)silyl group 35 MOM
nmet hoxynet hyl group TBDPS: tert-butyl (di phenyl)silyl
W@ b@9026768OH.  p-tol uenesul fonic acid SEM PCT/IP2007/067250
(2-(trimethylsilyl)ethoxy)mnmethyl group 40 Exanple |
-37 WO 2008/ 026768 PCT/ JP2007/ 067250 Synt hesis of
trans-4-(3-chl oro-2-fl uorophenoxy)-1-((6-(1, 3-thiazol -
Synthegis pf aris el phtoret? flugrophenyxyi Kol Sythiaetexdaneinelpiridin 2i ¢
yl)metl?ﬁj)c?cl%g&ggﬁng&&hgfc1(thdgchlgnl"1&e OCH N\ HO N~ NH
oFt bronmo-6-(((tert-butyl (di nethyl)silyl)oxy)nethyl)py
li IJBEBON N 5 Br Br To a solution of 10 g of
i di n-2-yl)methanol in 50 m of
or @i de were successively added 4 g of
8.4 g of tert-butyl dinmethylsilyl

chli%Lge at e ? nperature foll owed by stirring
[ 1 ¥t u

t he roomtenperature for 2 hours
Afte N et er to the reaction m xture, the
m xture wds extracted with n-hexane. The resulting
hexane solution 10 was dried over anhydrous nagnesi um
(1) Syrhdsis af 2-baonth-6-{((rtrebesll(dimey Dsily Doaymettydpyddineent r at ed in
vacuo to give title conpound as col orl ess oi
HO ) SyntheS|s O#EEO

|2(3 -ylldene)pyrl
5 Br H MOM N 15 Appfx

2-brono-6-(((tert- butyl(d|nethyI)S|IyI)oxy)nethyI)pyrl

dTmesolBiob 3f tP @bf (6zbrama-pyaidin-Zxinethar®] B4 0gnlof N, N-dimethylformamide

were s@mgsfgélpgﬁm I4 gAbf %n#ahz%qeddng lgquydf P&Pﬁﬂﬁhnﬂ%}tﬁn&lﬁﬁﬁﬁde 1dfn

temperpqures(oapw%wlnaeﬁhearéwem BXNTR &l (PRfE FPe BT or & hejrd riviter adding
water t6 HERERHon MikndS tig kbSO tdsERirsetH bmhazt&xﬂfédﬂﬂqusultmk heane solution

10 was a1 A e 5 b R e ) Gl v

give thereitlé e@mpomsd dsicblodessdilof f using Celite. The resultlng

2) Syfnt?léslils orG- (g%r%dgg&o&ﬁﬁylmgggg&hgﬂhﬁﬁﬁﬁé F?@etﬂylﬂ?@ !tfiazol-

ZGH%fWkn@meumlxﬁ@"ﬁ|Itrate was concentrated |n vacuo to
tBSoYi Ve the crude pr odudBSO TBSO

_ N\———-—>/S N7
f) N (A

15 A mixture of 15.92 g of 2-bromo-6-(((tert-butyl(dimethyl)silyl)oxy)methyl)pyridine, 5.53 g of
2-aminothiazole, 3.04 g of 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene, 2.72 g of
tris(dibenzylideneacetone)dipalladium(0)-chloroform complex, 18.86 g of cesium carbonate and 100
ml of toluene was stirred at 120°C overnight, followed by cooling down to room temperature and an
insoluble matter was filtered off using Celite. The resulting toluene solution was washed with water.

20 The organic layer was dried over anhydrous magnesium sulfate and filtered. The filtrate was
concentrated in vacuo to give the crude product.

The resulting crude product was suspended in 100 ml of chloroform, and then, under cooling
with ice, 13.7 ml of N, N-diisopropylethylamine and 4.8 ml of chloromethylmethylether were added

successively, followed by stirring the reaction mixture at room temperature overnight. The chloroform

-38 -
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The resulting crude product was suspended in 100 m of
chl oroform and then, under cooling wth ice, 13.7 ni
woboodlodé76s | sopropyl ethylamine and 4.8 mi of  pCT/IP2007/067250
chl or onet hyl net hyl et her were added successively,
followed by stirring the reaction m xture at room
tenperature overnight. The chl oroform-38 WO
was re0QA/ i 2z 76 8ndRGTdr WaR 6012 Q6HE tefidueyddlowedripvaxtradtivn wathigthyl acetate.

and r '
The resunt%nlg%?%cﬁt\l\%sé?ﬂgg}‘g cﬂleﬁ Efe %ﬁ@hg#ﬁma%n élll %\iﬁﬁat@%d ﬁltfred The
filtrate axne certcenteatsd i Yagwo. \il)hs omlnweﬁdzl@rwaanwyﬁﬂdéw Sﬁ*ﬁg&%?lum
chromStbgrhghly ?el@éﬁg hfeialné R %anc/ES1 acklalet 91)R0 VRS the YIS BShPoRh®S a pale

i n_vacuo. The obtained résidue was purified by a
yellowsplid-c3 gel col umm chronat ography (el uent: hexane to
3) Sylhﬁ%ﬁl'(be(@«dllj 3-afi@h@dy Methy B/l B)thiazol (3H-ylliieneYantincdpycidingd virdethanol

agggpopal e 5 yellow solid. (Ho_ Synthesis of

(6-(((R2)-3- (et hoxynet hyl )-1,B-thi azol -2(3H)-ylidene)

am no r|d|n2yl)rrethanol SO HON <-11 MOW MOWN
/STo adN'so %*Sof N

)Q )«-butyl(dlrre |||| y) met hyl ) - N- (( 22) - 3-

l\ﬁrﬂatho ynmet hyl ) -1, 3- ti’,{{ H) -yl i dene) pyri di n- 2-am
ine in 30 m of chloroform and 30 M of 10 nethanol

Wais a suhatd o8 04.28g o b-(((rerFHugdidonatit)sity msy e thyleN-(2He3-i ng
(methowgrkah* g?B-tlfn 940'1 9&3?/2 yh&’en@)&; {1({1}1 thun:qn 5@91?51* &n)r(m)x)ﬁ; S oM of

eratur ver ni ) he reaction m xture was
methans} wpoaddeetP mipfraidugeraceris@cid upden peqling With ifedfiglowgdddy stirring the

reactloH %{iitﬁﬁla{ 78R té’iﬁﬁethﬂﬁ@%%ﬁglﬁdrl@Qé@ﬁMﬁmﬁ(ﬁﬂé WiB dVhSordt&ON 3k &0, The
|on and extracte }Cetate

el g g PBHHE 0 A el e AT B PRt o and exwacted
with etﬁyll’aydﬁtall?ﬁe ragifiesethyhasatdté sthaion avael dfidd dverrapblydrdilsenagnesium sulfate

and ﬁltexl'eldt "Qlaetﬁtraytvca vsvascc%ﬂfeggéi&gﬁ'n %gcdo nrﬁ/eq'gslﬁﬂinF Ié%gjug @?JS}L\H{' 0 by asilica gel

columrcﬁn@rr«aogygaha pﬂh}en( abxsanto; heh@}%faml chtaﬁexléﬂé?’ giver{he tige eqraposnd as a
paleye'nko/ g,l)dto ggﬁtagg t|t| e conmpound as a, pale yellow
O Syethe%%ﬁﬁdh@mmeshyww%@)3-@e 11%¥fﬂ%§5t>g)}rb{5ﬁ'y1*2)°' 43y lidege)pyridin-2-
amine 2( 3H) -yl i dene) pyridin-2- amine HOBr S N .MOM cNL MOM
N 3¢bTo a solution of 4.43 g.of
2) - 3- (et hoxynet hyl ) - 1, 8-t hi azol - 2( 3H) -
am no) pyri di n- 2 yI)rre anol in 40 m of
/ & et rihydy oftrar—were vely added 3.2 m of
m ne and 1. \of t Byl sul fonyl chloride
o oolingvvithicﬁ,\ﬁd‘flo d by stirring the
reaction mxture at roomtenperature for 1 hour. 0.74
ntro afolbtionef hy3 gt (@ ((@AE3-Ondhoxyinetbf )-8 tthigid-A(3FDNy |
yllden?s%lﬁgikgrzd ﬁﬁ-y?m%{‘llﬁ[l?oﬁ %?th ei of t&lqgﬁﬁjofﬁlta %@h&c%mg%a@d% 2 ml of

reactl on m xt ure room
triethy laginseand i ér"d of methylsHinnyl chirrige @&emqohv%w%@ye fipllawed &y stigring the

reactloﬂmxtm%hn%Gm%lﬁﬁertﬁE FRMNNE600.94 A of trigthflah A€ Bnd M127 ml of
methylfsﬂg)n;/lg:téle!ﬂrn\fq? %@rce: g;gcg?sg{yél?lt ﬁ(geglétn W\P/r?lgéjn?qqrqmre a}'olfo%egii);/ gt?mng the reaction
mixtur€l kg b ydnfp@fafmenfod e hWiSA @dad@ﬂaté wadfilgraalf off dntl Iwashred lovith nétchy drofuran,
and theﬁmgge 1ltr(a:t% Qvas o centra te i vacuo a?gﬁﬁi nb&f tchétrésru[tfnPgeh d{lyﬁl 30 nhl of N,N-

ron m X roomte era ure over
dimethy Herotaimads vmsmldsprlé Sﬁ/gs)f g@d@dbmtdgmn@m dooling w1th ice, followed by stirring

the reaction mixture at room temperature overnight. To the reaction mixture was added water and

extracted with ethyl acetate. The resulting ethyl acetate solution was successively washed with water

and brine, dried over anhydrous magnesium sulfate and filtered. The filtrate was concentrated in vacuo.
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extracted wth ethyl acetate. The resulting ethyl
acetate solution was successively washed with water 30
wandsbtdree, dried over anhydrous magnesi um sul f@i/gp200mbe7250
filtered. The filtrate was concentrated in vacuo. -39
WD 2008/ 026768 PCT/ JP2007/ 067250 The resulting
residue was purified by a silica gel colum
The resltingredidug vap hyrified by @ nilica gethtavrod chromatography (eluent: chloroform to

chloro?om{hg agzgmee—-t fbylg téfjlgi@ ﬁtle 001\]%/ lgﬂd a%g 91%‘{/91]“5%11&' the

t
(5) Synthegis Qﬁj@rygl?tylaas-4 ((tert-butyl(dlphenyl)51lyl)oxy) 1-(( r2((22(:5‘SéI—(?'negl)loxymethyl) 1,3-
thlazolC2(§H)4yl(déﬁe§£rﬁmp)§d§ﬂdlﬁ diyn)h@mybayslohwah&mbxylmé (6-(((22)-3-
(et hoxymet h _

t hi azol -2(3H) -yl i den@?%’?ﬁ‘ ) met hyl ) cycl oh

exa rboxyl ate TBDPSO 0O MOM NIN 5
MOM To|a solution of 3.8 m 's%propylamneln
ofuran wgs added 17.3 nl|of a hexane

/ ol ufji on| contai ni ng 1.58 i t hi um under

N With ice, folloxgqsyswr ng the reaction
MOMi xture for 30 minutes os¥ng down to -78C, 12
g of tert-butyl 4-((tert-MOM

but yI (di phenyl ) silyl)oxy)cycl ohexan r boxyl
obTad RMHIOPRT R8I oEHisaPTPYl4mingnisrapydralgranatas a%g 153 i i hexane
solution@sntaifiHg d. sgn s h&hﬁ @thidn ofder @Bﬁhg\hlﬂl ic& Sollowad by stirting the reaction
. s.sti.rre u S To .t tion
x5 o ihi AN bR i i o o QT 4G
butyl(dphehyliitpledy Joy ¢ IpheXaret @ B)xy Bte as obtamed in Reference 1 in 30 ml of
tetrah)&imrgrpﬁymgaf@o)tlie]soﬁfl&h 'al?dztﬂé re@&léh#)sobﬁhbrﬁ@@s%}l%& iL‘o‘El Q 'ﬂon?rs a'lygoc,

examet h é ? g_ggr amde in
To thetreactierHyirust viera added g solutigspf B3 7 ok memlm"ﬁ@% t he
(methcfx?ﬁ@ﬁlylgm 3%&&@@&@118@@)}5%@@%&&‘%3 7.9 nlig hé)ﬁﬁﬁihylpﬁosphoramlde
Om t enper at ur f%over

in 20 o S o P ae SRR T8 Vit B B perstre
The reaation mixnire b stirted @t o yimperaturé olermoghe.dldaé adtion otixtong was added

saturat% (Iicp.le&ts Ia%hmoﬂ%ﬁ]caa)o%de Icnlﬁlé)r (Hi'etdl gx@zﬁn%ﬂ whtfr &B ta@etét@%@

oV e ous g nes| um
resulnegﬁtlﬁm@taw layer svap ashed jyish bmnes qire?sl@vmhs@@% argrestugpulfafe, filtered.

The ﬁmate Was c&b&mra@ﬁ l»l ‘tdc?g Th@ﬁals rE‘ﬁdhe NG E‘nﬁfﬁd bb%ﬁ sfic®kdl t6lamn
chro ane to .
Chrom%%sz ﬁét“ﬂg‘n eXAng fohe gnﬁf%y tatezr/ Q’ﬂ F)g‘f’ give fhgditle compound as a

pale ydllowdiund as a pale yellow oil. 20 (6) Synthesis of

(6) Synﬁ\e51s4(?fj‘iher)é Lut%l cz.i-4 Hdémty( (g%(((z\)Z)-(B%IteHlo%metl%yh) 1 3-thiaz§l 2(?]

yhden@hm@())pypldm 2-yl)methyl)cyclohexanecarboxylate

Tepp¥bl deng) agl no) pyri di n- 2- yI ) mpbhyl heyclgphexanecar boxyl a
te DRS() /ﬁgo OO SN N 'Ij< sol ution
of : t-butyl 0
cis- rt butyl (di phenyl)silyl YN 1-((6-(((22) - 3-

Leile

th|rof ran was added 49\6

tgibll'v‘abluty amoni um fl uori de i motMEtNr ahydr of uran at

To a solution of 5.56 g of tert-butyl cis-4-((tert-butyl(diphenyl)silyl)oxy)-1-((6-(((22)-3-
(methoxymefhyl)-l ,3-thiazol-2(3 H)-ylidene)amino)pyridin-2-yl)methyl)cyclohexanecarboxylate in 100
ml of tetrahydrofuran was added 49.6 ml of 1 M tetrabutylammonium fluoride in tetrahydrofuran at
room temperature, followed by stirring the reaction mixture at 60°C overnight. The reaction mixture
was cooled to room temperature, followed by dilution with ethyl acetate. The resulting solution was
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roomtenperature, followed by stirring the reaction
m xture at 60C overnight. The reaction m xture was
wGe omketk7s® room tenperature, followed by dil utponimodiner2so

ethyl acetate. The resulting solution was -40 WO

2008/ 026768 PCT/ JP2007/ 067250 successively washed

wth a pH 6.8 phosphate buffer solution and brine,
successivéle thasheé witha lpHdr &ni@sphata dnffsisolotiaudnt] htiss, dfied dver antlydrdiuse
magnegi!ulnt Bl%tg fAffed. GI%Q %%Qnée”&a}(%“ Qacu?hﬁle %Waﬂla&]l%gldue was purified

was pur|

bya mbmwhm“é@r W%%@m (ﬂluenh é&@n@twl@xm@h@w@m 711/ degixg e title
compoundlgs aleQedw it he title conmpound as a pale yell ow
5  (7)Sy {hesns ér? atn*s‘ﬁ:? Shi8fo-I-Rldrofhhok)-1-((6-((22)-3-(mgthoxymethyl)-1,3-
thiazol ﬁ%g( i -gant%rf)gynqlégzﬁgethy ﬁ%ﬁhefﬁecmbgg% %)( ((2mze) é T )(,
| - 2(3H) yl i dene) am no) pyri d| Ng 2- yI ) et hyl )cycl ohexanec
01

HO xypatefF HO O ~ C
Nka sol ution

(/\S xangcar boxyl ate, 2.93 g of
N)N nol and 5.24g of tri phe{e
Momf  t et rahydr of uran was added 3.9 sopr opyl

azod| car boxyl ate under cooling wiVRM ce fol | oned by

3§ L Lgioh RExLR ¢4 52 of'?e%ttbldfy?cz?h #R4y- 1‘(6%'(&92%-%&Jx%ethyl)-
316 § solioh ifc o

s ad

13- higgpl P SR ERInE Mo vl eapecetiony Gy Sy At -chloro-2-
10 fluoropherd] andS.P4pyd itriphasy Iptmsiihing imi7 @ ml ofitetrabydrdfurapdvag udded 3.94 ml of
dllsopr@B)l]XQJd%dﬂ)o@ﬂQ BifdeHE00%iHE &ﬁﬁ Qe feidved by |sﬁrﬁﬁ§ﬂ1e re-EBt%n mixture at room

temperlalélge %{Jtﬁ%\/@%ﬁﬁ"? lirc]e%ci 151&1 rmg)%;ue W§f Tu%/da éwatgll' n? gxtrac eld w1tlh eg\yl acetate. The
resultingratiyiracetag laysh yag whshedwith brineadriedioyertaahospas étaﬁliﬂls'uﬁ'éélf%if @nd
filtered= TBé fillrafe vag botRerittaed i ¥dcfo. CTHEP&UNidg RSidBe wiRlufifiyEby Dlica gel

15 columl? J:lermz(tggr?@y gﬁﬂagn? I(l)1§ % ouhg)r(zgleﬁ:tell loa;ac/ ate = 3( g tcz ilV%t tltle cor?poEnd as a

pale yellow9ii no) pyri di n-2- yl) net hyI ) cycl ohexanecar boxyl ic

(8) Syathésis dfyrinodid-crlorde-fuoFoph&lox®)- 1 -(6-(D3Shia@s12-yRmidGpyridine2-OH

yl)methycl@ﬁe&%ecM&% ddidR diRhBride © 9 of tert-butyl
rans-4-(3-chl oro-2-fl uorophenoxy) - 1-';(6-(((22) - 3- (et

h ymet hyI ) -
-t

boxyla was added 100
oxane, followed b

xture at 9QC for 5 jhours. ~After cooli

i xture to roomtenperature, 100 ni
tert@ﬁyl et her was added to theféh\ ur e
resu preciph tate was col |l ected by Iﬂkat
washe@yyt™h t&ft-butyl nethyl ether 25 to Nivea

col orl'ess solid.
20 To a 3.9 g of rert-butyl trans-4-(3-chloro-2-fluorophenoxy)-1-((6-(((2Z)-3-(methoxymethyl)-

1,3-thiazol-2(3 H)-ylidene)amino)pyridin-2-yl)methyl)cyclohexanecarboxylate was added 100 ml of 4
M hydrogen chloride in 1,4-dioxane, followed by stirring the reaction mixture at 90°C for 5 hours.
After cooling the reaction mixture to room temperature, 100 ml of fert-butylmethylether was added to
the mixture. The resulting precipitate was collected by filtration and washed with ters-butylmethylether
25  to give a colorless solid.
The resulting colorless solid was dissolved in 1.2 1 of ethanol at 80°C. The ethanol was
distilled away to reduce to about one-third of the solution volume. The resulting solution was cooled to
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The resulting colorless solid was dissolved in 1.2 1
of ethanol at 80C. The ethanol was distilled away to
WO edsos76© about one-third of the sol ution volRPEEIP206R67250
resulting solution was cooled to -41 WO 2008/ 026768
PCT/ JP2007/ 067250 room tenperature, followed by

stirring.at rqom.tenperature overnight. The resultin
room €yparefuige oy WYLFFg abpop e e e T s e
collected by fltratiariemd washed withcedled dtlippolitp pbtein thertitls wpmipeund as a colorless
crystalcOl orl ess crystal . ' H NVR(DMSO- d6) 8:

1 = 8H,.n),, 3 v o D , _
HNMRERIS A4 ;fﬂlmzzgﬂ:ff?vié??@?,%@%éﬁﬁ;#?%Esdaﬂ-mz» 705-
7.22(5H,m0), 35U W dvirf.1H7), 7A¢AHNIET.8H). 8Hy) . Mass
Mass MB2 4660+ 1) + Exanple 2' Synthesis of ‘
trans-4-(3-chl oro-2-fl uorophenoxy)-1-(6-(1, 3-thiazol -2
-yl.am no) pyri di n-2- 10 yl)met hyl)cycl ohexanecar boxylic
Example?q F O °0,,,, OOH NN-N H [Method A] To a 47.9
Synthesiy obfrans-4-(3-chloro-2-fluorophenoxy)-1-(6-(1,3-thiazol-2-ylamino)pyridin-2-
yl)methl?:?élbﬁe‘xQ&b&%@ﬁ@a‘ugdf | uor ophenoxy) - 1- (6- (1, 3-thi azol -2
-yl am no) pyri dirn-2- yl)nethyl)cycl ohexanecarboxylic
a€¢i d hydrochl oride as obtained in Exanple 1 were
UG CEBS UL © added 4 ml of water and 4 ml of.
: . wed by stirring the reaction m xture at
tenperaureH for 12 hours. The resulting

with water tggive the title conpound as a colorl ess
need 222C). ' H NVR(DMSO d6) 6:
+1.60 %I , )/ 2.98(2H,s), 4.61(1 H brs), 6.71(1

H d,J=7.28z), ~ 6.90(1H, d, J=8. 2Hz), 6.98(1H, d, J=3. 5Hz),

7.10-7.22(3H,m, 7.38(1H,d, J=3.5Hz),
[Methgd@Q( 1H, t, J=7. 6Hz). 20 Mass : 462, 464( M+l) + [ Met hod

Bl Td @ 4'25 thel®B trlgfzs-4-(32-chl(iro-2-ﬂuorﬁphenoxy)- 1 I-(6-(( 1 ,3-tlzlliazol-tZ-ﬁ_laminol)pyéidih-Z-

rans-4- (3-chl or.o-2-f1uo enoxy) -l = (6- -thi azol -.

simeb R RsH RSl ota b RhBRd ROl i bl Tl Qv
added 4 anl @f wgter and Hind rof etbangd feJlovas Redtirfing tis epagtioa mixtygsagroom temperature
for 12 augg. emls 'ke‘é%ﬂ{inyg prédipiaicioies céilbcret b@ﬁlﬁt&ﬁbrﬁindawéhe@(}viﬂﬂ wabdr to give the
. npl., Sidor the reaction m xture at
fltle co%&’é’%‘faé%8@g%sgﬁge%}e3%p45d&a§%®The resul ti n%’fpr_eci itate.
H-NMB(OMIN it - 132 (FH. 11 2A8( Zhe) et (k1. & W -t 2812t o
6.90(1HiduE-812He), 6i198(1 &, .E30Ia) d.185 .22 (3 i 171386 $1,da -8t Sz, T 0(1 H,t,/=7.6Hz).
Mass :24%22‘3‘%’2"@)‘ + "H NMR(DMBO-d6) 5: 1.60-1.92(8H, m,

2.98( 2H, 33 , 4.61(1 H brs), 6.71(1 H,d,J=7.2Hz), 6.90(1

H, d, J=8.2Hz), 6.98(1 H,d,J=3.5Hz), 7.10-7.22(3H,n),
[Methpd BB(1 H, d, J=3.5Hz), 7.60(1 H,t,J=7.6Hz). 30 Mass :

4680 46040 Vb1l dns BX3FRIoR-Bfluorophenoxy)-1-(6-(1,3-thiazol-2-ylamino)pyridin-2-

'yl)methyl)cyclohexanecarboxylic acid hydrochloride as obtained in Example 1 were successively

added 40 ml of water and 40 ml of ethanol, followed by stirring the reaction mixture at room
temperature for 4 days. The resulting precipitate was collected by filtration and washed with water to
give the title compound as a colorless plate (mp: 224-242°C).

"H-NMR(DMSO-d;)3: 1.60-1.92(8H,m), 2.98(2H,s), 4.61(1H,brs), 6.71(1H,d,/=7.2Hz),
6.90(1H,d,/=8.2Hz), 6.98(1H,d,/=3.5Hz), 7.10-7.22(3H,m), 7.38(1H,d,/=3.5Hz), 7.60(1H,t,/=7.6Hz).
Mass : 462,464(M+1)"

Example 3
Synthesis of trans-4-(2,3-difluorophenoxy)-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-
yl)methyl)cyclohexanecarboxylic acid hydrochloride ’
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Synt hesi s of
trans-4-(2, 3-di fl uorophenoxy)-1-((6-(1, 3-thiazol-2-yla
waoes)pyss di n- 2- yl ) nmet hyl ) cycl ohexanecar boxyl pcT/aeioor /067250
hydr ochl ori de -42 WD 2008/ 026768 PCT/ JP2007/ 067250 F
OH (Si HA NH The title conpound was obtained as
a white solid in the same manner as in Exanple | using
, 3-di fl uorophenol, instead of 3-chloro-2-fl uorophenol

F uged Lo the step of Exanple 1(7).
VR( ¥ dp) 8 160192(8Hn) 3.02(2H, s), 4. 62(|
rs), |.p| J=8. 4Hz) , 7.15(5H, m, 7.49(1
T d, J=3. 7.70(1 H t,J=7. 8Hz) mass: 446( M+1) +
Exanpl e 4 Sypfhesis of
tr.a%?- | UdF 0- 34cfit ri f1 uor omet hyl ) phenoxy) - 1- ((6- (1
, 3- Nhi am no) pyridin-2- 10
yl ) mBt hy ohexanecar boxyl i ¢ aci d hydr ochl oride F

y
F3C 0, ,, /| OH(Si HJdO NH The title conpound was
oblictitR@80mpcind wak blitein&ials ia Gvhite sdliden ﬂlaﬁanermmexrasansEkample 1 using

2,3-diffad R gpén L l.{{éﬁd&% _Ailord blmm &:%i ubddUR trRRED DY EXRIPENR

O RN A N M

715(5HJ195(48(-1H‘1W%DﬁQZFD(é}l,td—B&I(M) H, brs), 6.89(1
massm(gm 7.2Hz), 7.07(1 H d, J=8. 4Hz), 7. 15(1
dJ37Hz) 7.2 8-7.35(2H,m,7.52(1
H, d, J=3. 7Hz) , 7. 56(1 H, t, J=6.8Hz), 7. 73(1 H, t, J=7. 8Hz) .
Examplees s 496(I\/Hl)+ 20 Exan'pl e 5 Synthesis of

SyntheEnE 8 an‘}r4l((g %fﬁ* gPJo‘P Mgwo}ﬁ(l(—&G (. ?hbaIzB‘l lQllmn%)pgl'iain-Z-

exanedar oxy C acCl
yl)metWam@m«wm@wucaacmymewp 768 PCT/ JP2007/ 067250 O
CIFO!!!

OH

S N
(/\)\ L HCI
NN

The title compound was obtained as a white solid in the same manner as in Example 1 using 2-
fluoro-3-(trifluoromethyl)phenol, instead of 3-chloro-2-fluorophenol as used in the step of Example
1(7).

'H-NMR(DMSO-d;)8: 1.62-
1.95(8H,m),3.03(2H,s),4.68(1H,brs),6.89(1H,d,/=7.2Hz),7.07(1H,d,/=8.4Hz),7.15(1H,d,J=3.7Hz),7.2
8-7.35(2H,m),7.52(1H,d,J=3.7Hz),7.56(1H,t,/=6.8Hz),7.73(1H,t,J=7.8Hz).

mass:496(M+1)"

Example 5
Synthesis of trans-4-(2,3-dichlorophenoxy)-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-
yl)methyl)cyclohexanecarboxylic acid hydrochloride
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HCI N H The title conpound was obtained as a white
solid in the sanme manner as in Exanple 1 using

wQ@ 288026768 or ophenol instead of 3-chl oro-2-fl uoropeelner2s0
as used in the step of Exanple 1(7).
" H NMR( DMSO- d6) S:
1.51-1.66(2H, M, 1. 69-1.89(6H mM, 2.97(2H,s),4.72(1
HCbrs),6.75 5 6. 85(1

49(1 H n) 7.62-7. 72(1 H nm. nmss:
Ie 6 Synthesis of

2-yl am no) pyr jdi n-2- 10

yl) | ) cyicl ofexanggar boxanide F Cl 0,,, ONH2 N

N~ Toll [ution of 20 ny .of

transN4-(?‘ ch™r 0- 2- f | uor ophenoxy) - 1- ((6- (1, 3-thi azoI

2 ylam no)pyridi n-2-yl) et hyl)cycl ohexanecar boxyl i c
aThdhitkydmpalnd oab detaied slatvahita edlidi i thexxamginenntr asrin Bxanifle 1 using

g]’ﬂ I
l23 dlc(mor lerg)ﬁmﬂlf(s:ﬁ or| Cﬁ'hforénggr%?ﬁe\ﬁglﬁu?quﬁ %&a@m%gle 1(71)
NS Gl ) B 551 SOt - e 75-
6.85(1 H;nf)3- Wb T 21y, g, i1 0 G pi6(Rblsin), 7. 35 (&L &C2H D3 dR 1 7#9¢0id,m),7.62-7.72(1H,m).
mass: 4I7gq,;(;(pp.llpr| de at roomtenperature, followed by

stirring the reaction mxture at roomtenperature

overni ght. After addi ng saturated agqueous sodi um
Exampk §ar bonat e sol ution to the reaction m xture, the -

Syntheps 8L PG S Ry > JeRPRebo oy T - R g in >

y)methyljtyclol@umecarbyamidleum sul fate and filtered. The
fEltrate was concentrated in vacuo. The obtained
I @si due was - 20 purified by a preparative thin-Iayer

phanol = 10/1) to g| ve the title conpound
sLi M2 H NVR(DVBO d6) 8: 1. 63
93(8H m,2.92(2H,s),4.55(1 H, brs),6.68(1
%, 85(1 H,d.J=8.4Hz),6.94(2H,d, J=3. 1
.20(3H, M, 7. 25(I H s),7.35(1
55(1 H, t,J=7.8Hz),11.13(1 H,s). 25

nass: 461H463( M+-1) + -44 WO 2008/ 026768

PCT/ JP2007/ 067250 Exanple 7 7?/nt hesi s

t Temselupion2f 20 me pé”@ﬂ("t@r@ﬂll%? meﬁé ﬂ&(@l)3-thlae<{lé (1
ylamin M&?ﬁ l)n?b‘tl%&?)@;?@ldh@idﬂ&[ak%kﬂrc?amd hydro%hlorldefals obtained in Example 1 in 3

me Cl ohexan

ml of galorgfgrm Uere s ssnvely addeeﬁgq m%)g arlnr(r:lorialgrln chltoHie 0%% m?ofetnethﬁamme, 31
mg of hydroxybenzotriazole hydrate and 38 mg of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride at room temperature, followed by stirring the reaction mixture at room temperature
overnight. After adding saturated aqueous sodium bicarbonate solution to the reaction mixture, the
mixture was extracted with ethyl acetate. The resulting ethyl acetate solution was dried over anhydrous
magnesium sulfate and filtered. The filtrate was concentrated in vacuo. The obtained residue was
purified by a preparative thin-layer chromatography (Kieselgel ™60F,s4, Art5744 (Merck),
chloroform/methanol = 10/1) to give the title compound as a white solid.
'H-NMR(DMSO-d;)5: 1.63-
1.93(8H,m),2.92(2H,s),4.55(1H,brs),6.68(1H,d,/=7.4Hz),6.85(1H,d./=8.4Hz),6.94(2H,d,/=3.1Hz),7.0
5-7.20(3H,m),7.25(1H,s),7.35(1H,d,J=3.5Hz),7.55(1H,t,J=7.8Hz),11.13(1H,s).
mass:461,463(M+1)"
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OH N CF3COOH HNa NN H 5 (1) Synthesis of
2-brono-6-(brononethyl )pyridine HOBr N - N1 | Br
wenoodm2@esol uti on of 498 ny of PCT/JP2007/067250
(6-bronmo-pyridin-2-yl)methanol in 6 mM of N N
di met hyl f ormam de were successively added 1.15 nl of
di i sopropyl et hyl am ne and a solution of 695 ng of
Examphe® hanesul f oni ¢ anhydride in 2 nl of
l % -
Synthe%la %‘E%ﬂ‘?{ Q%/f?l{%)ﬂ)r i ﬁnhl?(g%ﬂg%}?}g&h%%/) pg6 gtﬁ P)g'aﬁﬁ 3 yﬁﬂlhﬁi‘\ﬁ'fbm 2
yl)methsé)m@pWWearbwll%l%"ﬂmre%cetachen 693 mg of |ithium
brom de was added to the solution, followed by
st rrlag the rgaction mxture at roomtenperature for

FoC Af Ter jaddi ng saturated aqueous sodi um

bon 2 on to the reaction mxture, the

ure " extracted with ethyl acetate. The
resulting et hyI acetate solution was dried over
anhyd magnhesh um Fs(%g)éﬁte and filtered. The
filHNat e was lcong ent in vacuo. The resulting
resi dud upled by a 15 silica gel colum

chr onat ogrdphy (el uent: hexane/ ethyl acetate = 20/1 -
ve t pound as a pale yellow
5 () sydlyieprd m G RRerEh BSERR - but y
HOGji s- 1- ((6- bronopyrBrdj n- 2-yl ) met hyl )-4-((tert-
bdit yl (di phenyl)si |y |l )oxy)cycl ohexanecarboxyl at e
< 0 Br 1 / Br 20 To a solution of
N|0.8 m of diisopr mne in 20 m of
ahydr of uran ed 3.7 m of a hexane solution
Br™ containing 1.588n-butyl Iithium under cooling with

"f’c‘?a fghﬂion%‘%’x 'Q%ool bFJn‘lo”%/rIdh{?ﬁéf)rﬁé’tﬁ&doPﬂ hedr & for 30

ction mxtlre to
dlmethylftgmanlgieQWQJqup@ppl@ﬂy agidgiﬂ b mpgf qlmom[@ﬂyiamme and a solution of 695

mg of Aletﬁgﬂe@lflfonkléhly)]dglgé RAemor M- hﬁﬂe)l@Wﬁr%&&ﬁ@%@eaﬁgrvhﬁ)ﬁUé followed

te as obtained in Reference 45 WO 200
10 by stimisgtheysagsien MyBs SbrooRIeRACTA e &ﬁﬂ@ BHr HPeRAG BaQLL hag bromide
was adtdtio sl SUIuhQﬂ ,follﬁ»lwdd byeiriigsthd teadtion stittuteiabidomasmBtature €d 1 hour.

After ad%a% Oaturateé culfeous so<§ ngm Bg%bgna?e S]pﬁl%&!i {oqne r@lc)ﬂto}il ‘?xu‘ﬁ@ I'tffe mixture was

extractgd WwitlethylGcdtise. die msulbing 9“@)31 réetitheolution ovag driedrpvergihydrous magnesium
sulfate?ﬁ{ﬂﬁ@éd‘f‘n@ﬁﬂ%@ Rk @Jﬂcgﬁra{e@ zr5vamzo Eﬁle ;e%l{u?é'%g&&f\%g @ﬁ‘mﬁed by a

by gradual gy reaction m x
15 silica gebrohyspshshycspaseeraphy, feévwmahﬁae%@ ety ea% "R 1 SRt gompound
as a pafelyell6wecbl@l room 5 tenperature overnight. To the

2) Syr{;ll)eiﬁac :olf gegt brlrl]ty)f tczlél r1 e((él\@rgmgpgygﬁ ?llt)met yl)egJ ((?egy eous ammoni um
butyl(diphenyl)silyl)oxy)cyclohexanecarboxylate

TBDPSO 0]
Br OJ<

N7 >

| NS
F .
Br Br 7
20 To a solution of 0.82 ml of diisopropylamine in 20 ml of tetrahydrofuran was added 3.7 ml of a

hexane solution containing 1.58M n-butyl lithium under cooling with ice, followed by stirring the
reaction mixture for 30 minutes. After cooling down the reaction mixture to -78°C, a solution of 2.67 g

of tert-butyl 4-((tert-butyl(diphenyl)silyl)oxy)cyclohexanecarboxylate as obtained in Reference 1 in 10
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solution, followed by extraction with chloroform The
resulting chloroformsolution was dried over
weaphvgdtaes magnesi um sul fate, and filtered. ThecT/JrP2007/067250
filtrate was concentrated in vacuo. The resulting
residue was purified by a silica gel colum
chromat ography (eluent: hexane/ethyl acetate = 100/1 -
ml of ttrdhydrofugangvas @ddedeo the sélatianpamd dherresudtant solptadnewag etifreghfonl hour at -

~ 78°C. %9 th(: iéaz;t%ﬂt Qﬁ‘nse' wer® ;d 85%01& 'i136lf9?1 f 2 romo -6- (bromome%hgl)gyrldme

r onmopyr | I ox

and 2. h@b@frfﬁ@mwﬂ@osxwhwsb L32 Hd)o ﬁahygs nBF°¥13wed %bgrefiually warming up
the rea®@nUhik@Fe 9 ook t@mgerglfuret ﬁfdtthéﬂlﬂlé/ﬂeactlon mixture was stirred at room

temperBlyr eI AR O BT 1 PGS oSt Papanipm chlgride

solution] fotdweidebly reaﬂrgcdomfvuh eliorofosm aﬂﬂeﬁuﬁlﬁg thloroform solution was dried over

anhydn%&s{ &%Xs?&rﬁ Eﬂfa?enarﬁioél [’eldoﬂlegg ?%EH J&gceilter in vgcuo The resulting

anmonl uor | roomtenp
residug w@lwmﬁ wwagﬂ qo}qmﬂghtm@tqg@ahx Geb'ﬂ"tnil%P'EP/Qéh)’éﬂce@@(,‘ 10071 - 9/1)

to glveQHeeﬁtw cgl?lbeunmaga Fﬁ@%llo%llm xture Was cooled to room

ature, d by diluti h chloroforn1
G) SY‘FB‘?HW ferfgbu% F’rﬁtl “(éﬁwbr\%‘g%lﬁ'&’c% %fﬂ’évayc ef‘wegefmlﬁylate
TBDPBOgQ aspfQat e |buf f er solutlo i e, ed over
anh gié%lun1sulfate ang e The
filtwg a® concentrated i n vacwo~ ePobt ai ned
residue was purified by agsilica gel |colum

chronatﬂl [ setate = 8/1 to
ethyl agetatle) to give the title coffpoupd 20 as a
pal e Ly s solid. (4) Synthesisgp g1 - but yl
trans-1-((6-bronmopyridin-2-yl)methyl)-4-(2-fluoro-3-
( Te » salution ofrb:6 Igyif Jeprhaind xip) (e bromeraidinc iy Bosthy It € (ferr

butyl(d'ﬂen)@sﬂylf&gcgloﬁxﬁecd}b@(ﬁfe ith 30 Bl of ta—tgah?d@f%t‘dﬁltvl'a@ Rd b 145\@ of
tetrahyggﬁﬁybqowlya (]‘Qﬂt%thlgg( I‘laﬂé@g?b‘ya}@g{tgﬁm&wéé@ldﬁ@t rB%a/m tempera¥ure f(ﬁlowed
by stiridngf the!RacdoR mijpttiirk fat 609C ONEhightl Tlﬂzh%ﬁbn Aabtirs2a8s ¢ogledfto room
temperg{lf d:p %ﬁnx(éf)@?ﬁsﬁoénnxgitl? cré}l(l)cbr?tgnn Thg iegal t ! aholg){‘l l‘%vfaa“ geuaCQeSSlV q}g washed
with a pld 618 phgsphate hufifer @olutian dnd ek, blyedslvmranhydyous hmagnes ot judfate, and

filteredTrid HlErgte s ERR LR ARESRLS! The gﬁ?ﬁméh‘r}esmu@ Wal ﬁunﬁeﬁﬁﬁ a snhca gel

reaction mxture was concentrated in vacuo, and
columpy ghsopatogsephy alveati bovpagetpyiardiaied 8hylo sthykacetats) gefve the4t§le\mnpound
as a palkQRABIW 1468 PCT/ JP2007/ 067250 col uim chronmat ogr aphy

sl er RS BB a0 0

(triﬂuoromethyl)phenoxy)cyclohexanecarboxylate

F
HOL O
P F3C©/0~,, 0
0 /k
. O
—e———
NT
| N7
Br Z I Z
Br

To a solution of 150 mg of tert-butyl cis-1-((6-bromopyridin-2-yl)methyl)-4-
hydroxycyclohexanecarboxylate, 219 mg of 2-fluoro-3-(trifluoromethyl)phenol and 320 mg of
triphenylphosphine in 2.5 ml of tetrahydrofuran was added 0.24 ml of diisopropyl azodicarboxylate
under cooling with ice, followed by stirring the reaction mixture at room temperature for 15 minutes.

The reaction mixture was concentrated in vacuo, and the resulting residue was purified by a silica gel
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(5) Synthesis of tert-butyl trans-
1-((6-((1-tert-butyl -1 H pyrazol -5-yl)am no) pyridin-2-y
wo oveioburbs - 4- ( 2- PCT/JP2007/067250

fluoro-3-(trifluoronethyl)phenoxy)cycl ohexanecar boxyl a

te F F F3CO01, 0 F3C01110g<Oj< N N1 1 NN ~i

H Br /\ A mxture of 140 ng of tert-butyl
column chaorgatbgraghy-(Einatrdwyang/dihpl aetgte Fritlhyl 1) taigiy@the Fitkogamp@und as a pale
yellow((;.llrlfluoronethyl)phenoxy)cyclohexanecarboxylate 102

| -tert-buty razol

) Sy{rgqsuéﬁ Eesiohutd frgtis] é(é (thff”zhbﬁébIHTEY'Ré‘?'érlé}‘FE’é“OAPY“ES‘ -2y hrgethyD-4-C-
ﬂuorogf(tr&luSroehefmt)bného:é/)o'iclbhescéﬁiacab@@ydt@hosphl no) xant hene,

6 ng of
tr#s(dlbenzyl|deneacetone)d|pallad|u 0) - chl or of orm
10j conpl ex, 139 ng of pot assi unfFghQsplat €0a 4 nP of
1.4 e Q stlrred at 100C ove t, d

oom t enper at ur e g# i nso
ePed of f_using Gelite and mashed
The resulting ethyl aceta SO
was washed \at er, dried over anhy oq
sul fate, and|filuered. The filtrate was LA
i n vacuo. gJhe~NESul ting residue was purijfiedqby a
silica gel” col um chromat ography (eIuenr%(?exane/ethyl
acetate = 20/1 - 3/2) to give 15 the title conpound

aﬁ nﬁxﬂﬂzl d? IX@ln% QWteﬂucggl;:ﬁi)s- §r1d3£ 2-yl)methil) -4-(2-fluoro-3-

| (trlﬂuqr_prb%ﬂpyé)é)a?nogy)wc 0 / %{Q%ﬁ% C)lr()g g 0 ){ tzr}t)-p)utyl ﬁ‘y
toluené%ulfén)aféak bithihed/ia [Refeeenan€ Q4 A pofl9 Gdimethgl-4,5-

bis(dipﬁl ﬁg&éo%% tﬁﬁn%,_ﬁé: mﬁgﬁgﬁ@helﬁyp?e%f Ergnédlggifadiuggﬁéh%omfom
10 complg ]3P mygofgfotassivin phasphdte and gml-of 1,4-dioxane was stirred at 100°C overnight,
followkd l()(c@o(u(%do%rtéi roQHntté(rhpelrelthQYA@%%lulﬁe Nhote? Wa S AR dBlhsthgdlite and

fluoro-3-(trifluoronethyl)phenoxy X
washe%wah @kﬂr‘i‘é@%ﬁ’ boWI’%?P'é‘“%F‘hll‘ SFat POl VR AE Rt Wiasgter dricd over
anhyditid sfoﬂiufi@suﬂ‘ite L@ tdred. The filbrdte . wad BénceAedi Inﬁﬂzcm Hhél feSulih@Sresidue

was puirlgleé/gygzb 2 l}élg ¥ ern}a%lgol“lg?ags}/ geguent Wexane%/th ace 56/? t L_’»&pto give
15 ﬂwtm¢exmmsaﬁ%phabeebweparat|ve liquid - 47 WD 2008/026768
(6) SyrF Egg ‘])ngrg' 4( &6&%&93 (t&hﬁ&%ﬁ%;ﬂ%&y) f- Rhl(p%%ap&f 3-ylammo)pyr1dm-

oncent rating t t al ne racti on vacuo to ‘giv
2- yl)mpthél)qyplph@a@e@pfbwha acid trifluoroacetate

ethyl acet ate.

yrazog-(S-amgrilé p-

F - F _
FBC O//,‘ O k F3C O/,' O
o OH
—_—
N//l NI N /j N~y CF3COOH
HN I
N N Z ‘N N F
P H

A solution of 88.8 mg of tert-butyl trans-1-((6-((1-tert-butyl-1 H-pyrazol-5-yl)amino)pyridin-
20  2-yl)methyl)-4-(2-fluoro-3-(trifluoromethyl)phenoxy)cyclohexanecarboxylate of 1 ml of formic acid
was stirring at 110°C for 1 hour. The reaction mixture was cooled to room temperature, followed by

concentration in vacuo. The resulting residue was purified by a reversed phase preparative liquid
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as a pale yellow solid. ' HNWVR(CD3OD)S: 1.82
2.17(8H,m, 3.24(2H,s),4.70(1 H s),6.18(1
wohasd=2e¢8Hz) , 7. 05(1 H,d, J=7.2Hz),7.19 5 PCT/JP2007/067250
7.31(3H m,7.45(1 H dt,J=8.4,2.8Hz),7.78(1
H, d, J=2. 4Hz), 8. 06( 1 Hdd38872Hz) mass: 479( Mr1) +
Exanpl e 8 Synthesis of
chromzttdig’ii]jhy Zfoll Svedibly @bimetrating thie optaimexbficactiod in(vaio(td lfivp yheaitle cerBpound
pyr|d|n 2- 10 yl) met hyl ) cycl ohexanecar boxyl i c
HLN orpacetate F d 0,,,, OO4 N CF3000H HN
M(KP ‘title conpound was obtained as a white
2. 17(8H;ni)13dl4(2rH i)Hé’OSléhaé 6rhé( ibled,/~A$Hzh7 .6 bidydlVe7 2Hash Vg 3
5 7. 31(3H*&l)©f4@(12-r ét,}um QRP&)"P{M(]HGQ‘:@@HZ)@C%(IH dd,/=8.8,7.2Hz).

(trifl uoronethyl)p enol as used in the step
mass“?(vﬁﬂgrnme 7(4). 15 ' H NVR( CD3OD) S:

1.79-2.15(8H, m), 3.20(2H,s), 4. 62(1H,s), 6. 18(1
J=2.4Hz),7.01- 7.15(4H n), 7.20(1
E"am‘{%% J=8.8Hz), 7.79(1 H,d, J=2. 4Hz), 8. 04( 1
Synthebls dfirdnsd-@: cﬁlom-&ﬂuoroms@ey&:nﬁ(ﬂw(mam143 -Aaming)ngridin2e
10 yl)met@fﬂ%a%kzﬁlegrboxyhc acid trifluoroacetate
Ss-4-(3-chl oro-2-fl uorophenoxy)-1-((6-(IH pyrazol -3
Ian1no)pyr|d|n 2- yl)nmethyl)cycl ohexanecar boxam de F
0,0, NH2 N HN NN H To a solution of 32.1 ng

as a paéeé 0\¥ SOq

e as obtained in Exanple 8 in .25 1 n

ul f xi deFa&QH successivel y added 7.5 ng of

B ride, 0.038 m of triethylam ne, 20.2 ng

of hy roxﬂbenzotrlazole hydrate and 24.6 ng of ’

1- (3-di nmet hyl am nopropyl )-3 -48 WO 2008/ 026768

PO 1200 p9uD8 P25 obtaiaed A5 avhith lidiimihe sarpsmearsetasdn Expanplg 7 using 3-

chloro 2003t IpBERRE firtedd 6f 2-fl@drd-8VRitlubigmsthi/phiemy as ived inxhe dtepoof Example
m xture at
7(4).
15 'H-NMR(CD,OD)3: 1.79-2.15(8H,m),3.20(2H,5),4.62(1H,s),6.18(1H,d,/=2.4Hz),7.01-
7.15(4H,m),7.20(1H,d,/=8.8Hz),7.79(1H,d,J=2. 4HZ) 8.04(1H,dd,/=8.8,7.2Hz).
mass:445 447(M+1)

Example 9
20  Synthesis of trans-4-(3-chloro-2-fluorophenoxy)-1-((6-(1 H-pyrazol-3-ylamino)pyridin-2-

ylmethyl)cyclohexanecarboxamide

F
cl O, 0
NH,
= N A
HN{l | F

N N
H
To a solution of 32.1 mg of trans-4-(3-chloro-2-fluorophenoxy)-1-((6-(1 H-pyrazol-3-
ylamino)pyridin-2-yl)methyl)cyclohexanecarboxylic acid trifluoroacetate as obtained in Example 8 in
25 1 ml of dimethylsulfoxide were successively added 7.5 mg of ammonium chloride, 0.038 ml of

triethylamine, 20.2 mg of hydroxybenzotriazole hydrate and 24.6 mg of 1-(3-dimethylaminopropyl)-3-
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15

20

roomtenperature overnight. The reaction m xture was
purified by a reversed phase preparative |liquid
waEngortegr aphy, followed by a preparative thiwel/ e 067250
chromat ography (NH PLCO5 (FUJI SILYSIA CHEM CAL),
chl or of ormf met hanol = 20/1) to give the title conmpound
as a white solid. 5 ' H NVMR(CD30D) S:
ethylcdrb@Rini2dedy(iehlnmjidedt BbmAbinperatdre S6llawedy sBrrins (hetpaotien) migtuge at
room tgrm?er%g%% ht: Tgﬁpreaczloﬂ' QI(X’%IH Whs gurﬂ%ﬁ i)y li'ré%r%éd G%a@%éparatlve liquid

mass: 444, 446( Mk
chromgygfpmsfogowpd by a preparatlve thin-layer ¢ romatography (NH PLCOS (FUJI SILYSIA

CHEMICADS cftofoforflth@hdoi= $0/1)a6 BRE e @MY tordpdub®as(abihiR)biaz ol -

'H- I\MR’@ 'bﬁft) P 3%0 'H2m) é’é&g’f?%@éﬂm’ 9l soﬁ?ﬁmﬁf@é(b%im) 7, oo-
uor oa
7.103K m)JNMI(.iH Prf 7 g(g; (g—lz)
mass:4d# MAGMHLET t - but y| - 1H pyrazol - 5-yl ) - 6- chl or opyr azi n- 2-a
mne CI C N NN ! NNN~ C H15 A mxture of
60.6 g of 2,6-dichloropyrazine, 62.2 g of
Example tkrt - but yl - 1H pyrazol -5-anine as obtained in
Synthégﬁ ?frgﬁcﬁﬁ?’chloggﬂ 5Iugro lﬁenoxy) 1- (f %IH-pyrazol -3-ylamino)pyrazin-2-
osphlno)xanthene 21.0
yl)metbylb;p'clohexanecarboxyllc acnd trlﬂuoroace ate
t Fi s(di benzyl i deneacet one) di pal | adi un{0) - chl or of orm
lE% 172.6, g of potassium phosphate and 1.17 1 of
B Oxa gs stirred at 100C overnight, followed by
* omtenperature.. An insoluble
gt er was”TiNtered off using Celite and washed with
ethyl acetate.] The resulting ethyl 20 acetate sol ution
wat er and brine, dried over anhydrous

was ed WTH i ne, i
magiesidm sl f ate afsQtered. The filtrate was
conceNfraiNsd ™1 vacuo. The obtai ned resi due was

purified By a silica gel colum chronat ogr aphy

h = 4/1. 1) to give the
M Syétﬁ?sfs o%fo(r\‘ge t' B}Yr @?8&6‘% lorgpyraz] rb% ‘é')re}t hes?s of
N-(I -tert- butyl
HCbyr azol - 5-yl) - 6- V|nylpy in-2-anmne -49 WO

8/ 026768 PCT/J /0 C N NN 1/ NN N
H—> N,

I N N
A g

A mixture of 60.6 g of 2,6-dichloropyrazine; 62.2 g of 1-tert-butyl-1H-pyrazol-5-amine as
obtained in Reference 3, 23.5 g of 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene, 21.0 g of
tris(dibenzylideneacetone)dipalladium(0)-chloroform complex, 172.6 g of potassium phosphate and
1.17 1 of 1,4-dioxane was stirred at 100°C overnight, followed by cooling down to room temperature..
An insoluble matter was filtered off using Celite and washed with ethyl acetate. The resulting ethyl
acetate solution was washed with water and brine, dried over anhydrous magnesium sulfate and filtered.
The filtrate was concentrated in vacuo. The obtained residue was purified by a silica gel column
chromatography (eluent: hexane/ethyl acetate = 4/1 - 2/1) to give the title compound as a yellow solid.

(2) Synthesis of N-(1-tert-butyl-1H-pyrazol-5-yl)-6-vinylpyrazin-2-amine
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A mxture of 65.04 g

of N(1-tert-butyl-1H pyrazol -5-yl)-6-chl oropyrazin-2-a
workene/n2#4ds 6 g of potassium vinyltrifl uorobor aper/srbo@2067250

g of

(1, 1' - bi s(di phenyl phosphi no) f errocene) di chl oropal | adi u

m(11) dichloronethane conplex, 72 m of triethylamne

and 685¢cm of 1-propanol was st&red at 110C 5

overni ght, followed by cooling down to room

n’pem e and concent d iR uo. The obtai ned
ﬂ sid s—d++vfeﬂ>mﬁN%é§E2yLﬂ$;S ate, and an
N|n matter was filN -0 sing Celite. The
es'ﬁJItl ng ethyl acetate [sel utlion was washed with
ter, dried over anhydrous magnesi um sul fate and
filtered. The filtrate was concentrated in vacuo. The
oBtmiktyespf 6884 8 QBN W hréerishisyd diaze b -y BE-cioreppraginyd;pmine, 41.6 g of
potassiﬁﬁﬁﬂn@ﬂtﬁﬂu&ﬂﬁbrﬂ@q Mg o711, (*LH1§(@ipliéﬂpl‘;5h&biﬂﬁé)féﬁ@Serﬁ)iﬁBh(brépﬁlladlum(II) ’

SN AT BV SRR e,

overnight o h@giddy @boling down to room temperature and concentrated in vacuo. The obtained

residu gsshdﬂaiesu{.thgﬁgzlcm%{u@a affdbutie s gxarua%ﬁ)tﬁxm%kgw@ B

resultugﬁtlml agstateyfolutign ¥as gashed with water, dried over anhydrous magnesium sulfate and
ﬁlterecpfrhé ﬁn%raie%g c&iesaf}arew LA o&a.xéd)reﬁaaélm lsﬁ}ﬂérﬂédl [ 190 Tof ethyl

acetonitril cceSS|veI .added
acetatey HOf gt N‘Sﬁ%‘PW‘Fth% 3R e io the BIRfRe Thp ADiSme Repoigjaic wes
collectéd fbl‘élv:b5he’i€tl¢&6hi{501mﬁm wpalé Bowaeslidde sol ution at room

3) SyréFe sis 0 g:(rﬁ -te mg etly l a%os)egl—, ta}nar{o py%;{ntfcarl? %Feilgc%n m Xgur €

SOdIU ulfite and 580 m . of wat €HOt 0 t he reactlon
m xture| the mxture was extractgd with ethyl acetate.

J he rg ing ethyl ace soNOt™n was washed with
N{lirngl\eg et—over —arhyd¥, ou nma nes num sul fate and
NTithered The filtrate S ance rated in vacuo to
i vié the crude producg/féf'T a solution of the
btalned residue in 572 of acetonitrile and 858 n
ter was a of sodi um S%‘rlo at e. upder

oo F‘Hb“%(’f pe. ?%ofd N6l feEfvPé’g/‘M -RYF2Plr M SV IRy R 4-gine in 570 ml

of acetﬁhlﬁtlé«lfv&e aﬁccés@ﬂé}fy aﬂcﬁ:ﬂ'ﬂl& O gtofl Vemdtyim3rphd ihe N oxTcﬂE&nﬂ eatinl off 0. 1M

aquemg ﬁmium tgtézt {dg solu n at roomrtfr{l[i)eraqurb,tfﬁﬁ]qwe%)f) E gle\%a%cp ion mixture at

e resu sol
room twagerm loweinightt Aftérraddieg 7Hg p%&édmm@ulfmmVéBQ)u% ofwajerde tha mgaction

mixturg, ltilef Hxfure @%x‘rh&téde\(llﬁpethy]-g&tafté lrhd l%glﬁtl Tﬁ%fé%[uﬁ%x?@as washed

I n vacuo. tai ned resi due was purl

~with bjpe, flried oyer anhydsoys Magpgsiughyy, htﬁ%ﬁlgbqquﬂ(eefﬁlg@ﬁ vas concentrated in

vacuoﬁ}‘glwtﬁé&ﬁaegrguuehl orof ormi net hanol = 20/1) to give the

(o SIS T qpGred R m3sr Foobesmt b yB PN AL Jufwapsaded
628¢g ef foeival periodde WMBer200BigDRiB1i68 fAoWed PR OBt 6T £8@ion @Hikduie@t room
tempellatul‘\é fol'\l3 hAurJ )Fhé\tewlohlmuhlure KhablaiNiedd With \Qatec‘roértdtekg&te%fw&)%tl%? acetate.

The reeﬂt(r(grﬂtyéatqetawwrwn vespyashedoyitharipe,)daisd pvsT pRfydeopnmgsnesipm qulfate
and filtefHANVIEGilirfle was concentrated in vacuo. The obtained residue was purified by a silica gel

column chromatography (eluent: chloroform to chloroform/methanol = 20/1) to give the title
compound as a dark brown oil.

(4) Synthesis of (6-((1-tert-butyl-1H-pyrazol-5-yl)amino)pyrazin-2-yl)methanol
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235 m of ethanol was added 2.31 g of sodium

bor ohydri de under cooling with ice, foll owed by
wobioshrergs the reaction mxture for 1 hour. AfpPEI/JP2007/067250

slowy adding 61 m of 1 Mhydrochloric acid to the

reaction 5 m xture under cooling with ice, ethanol was

concentrated in vacuo. The obtai ned residue was

di | utedcH®i th water, and extrd@«ed with chl oroform

The reggg;ing chl orof orm sol uti op was washed wth

J r| I ed over anhy us ng ium sul fate and
N f ;igﬁé The—fT1trat ey ﬁ congenttated in vacuo. The
Nobtai n reS|due was pu? /gyéaNsilica gel colum

hrtbmat ogr aphy (eluen IOMOforn1to
hl or of or m et hanol ) to glve the title conmpound
as a brown solid. 10 5 Synt he

off e polutiaarof 1H97 g pLerdl wfr%tlﬁswwl EyPeninoPyREn Hyebaldehyde in
235 mﬂi'efhax?o‘l Wﬂl ﬂﬁled 4] gbf sol{urm bol‘O‘hy&hdU‘undér cbbiNg WithheelNfollowed by stirring

the eagonginredot Bty Ho BB Sy o6 AR HISI B 2 Loshg epsfon

mlxturetlmr]cﬂolmg]wnﬁlc& etanalfwas héreemafaed in Vases. T he itgiestiesidleywas diluted

with w@rr%? Equ %ﬁ 1t19 hn‘ﬁbﬁ)ﬁlq SNy LI‘?IB% @moﬁﬁ samﬂonQVag %vagqed leth brine,

ori de un
dried ofvey] swmlmauﬁgtewfbﬁlree@emfﬁtw mqmcwtraﬁe@) ériaqw. The
obtaméderem{ea&ay 'b@nffe@rb sfp.cbgw ESlumd hrbfifo ﬁﬁrt(él%ht Bhietdf6reh to
re succeSS|ve 442, %ng?g Iltpqunw chloride
Chlorofé?ﬂa/"@thamrh— 28f1)F9 WF‘PB? Bwnsgld-oned by
(5) Syxﬁhdsfs lof Ng(1 ¥drebutgdald-pyaavolvsyi)w6r(ehlatomethghpyriZwpamaicur e f or
2 hoyps. After diluting the repction mxture with

ethyl aretate, the ethyl acetate)solution was
successively washed wth mater brine, dried over

7 nhy oud nmagnesi un sul \ tered. The
N | t LAt e mas concent rabed o v CUgN The resulting

q%due was purified by M silNica“gel colum 20
,,l<;.r mat ogr aphy (eIuenL/lQE;ane/ethyl acetate= 20/1 -

/4) to give the title cohpound as a yellow solid.

(%3 a %fﬁﬂoh%?'j@?b% B?(6t((lbié;t§ﬂlu tyl- lll-I-p razol-5-yl)amino)pyrazin- 2-yl)methanol in
6.8 ml thslvﬁo éqg gfg‘,rgeéggztpysgl ly a de%nly 8)n?llof dus)opro%?/leﬂlmylg&me %(il 0. 548 m! of
methylydJoagi chivyipy irkiei ¢boBngyWirinie, Hyllowey by stireingthe eactivaxyik@teat room

- TBDP. O, NN. 1 |~ N/ NN

empart 2 5] St 8l bed Bty Gl phee +45h Bl g
chlorid@ afnd6.8ml of N, dﬁ-dlmgqbyl@pylhlatdp;fellqudzby 3timying the reaction mixture at room
tempertaﬁl:er fﬁhjl ﬁjd’u%f Hﬁ@fﬁlfﬁﬁé%fﬁg Qﬁglog 'nzxtme vith eﬁ‘nyhf@éé&eth% Qihylt dﬁ&ﬂte solution

contai nin hi um under coollng

was sumséswefyOwrsgwe‘wﬂbvatgrtam Pﬁ"i‘?g drﬂqﬁl@verraé@fﬂr% FagPSs iy S@lfets pndsigftered.

The filfFatd Waeoncéirh®d i70a0dd. The @sulhgtresidué $as p@iffed by b silita g celfifin

chrom ity i PR e 2 0 g a5 v e il compop gl sl

(6) Syralesid of @rtrimty| cis-4Reére-batpiidiptieny Dsil2l) oy )-df((65((1-fert-butyl-1 H-pyrazol-5-
. v 6l he solution. The
meméﬁéﬁ?@gg?B@gﬁﬂ?w%ﬁﬁaggggﬁfQﬂg% forol hour at .-78C. To

t he TBDPSO

a L
' O

N N

T
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reaction m xture were added a solution of 115 ng
of N-(1-tert-butyl -1H pyrazol -5-yl) - 6-
wa@ ehvsotaeet hyl ) pyrazin-2-anine and 0.5 m of  pCT/IP2007/067250
hexamnet hyl phosphoram de in 1.5 ml of tetrahydrofuran,
foll owed by gradually warm ng up the reaction m xture
to roomtenperature. The reaction m xture was stirred
aflo n cdntidnaxfPd b atl of diisoprepylangih¢ in 4720mt ¢fdetrabpdrofumn was addad 8.7 ml of

a hex hﬁﬁiﬁ @&t?ﬁ %’[ %lng -EheH Gihilin Mem%\wﬂﬂ E:Q lfglidw@g by _sl_tlglmng the

ution extraction wt |'or of orm

reactiongaj forp (TR Adier A00kes dovindn TR, Aiplubien ShSE me of rert-butyl 4-
((tert-lﬁﬁh()d%@r%)si]‘&ﬂﬁ»ﬁﬁs didRegdabdaptoRylatk lad btR4iRdd. in RBRrehtd T i@l of

tetrahy\gam%\:r]glilo g/gse rcgto &%SP@B g’Hol‘:‘eatrl{gFﬁ%o fs)’rgh%% Sgla?élg)ﬁ I1 glour a¥\l-a/§°C. To the
react10(1ahxmretWerhmdahaasdhmon békl&ﬁn@ aftMifil-temtdbatybl B-pyrazdl ) yl)-6-
(chlor eYlﬁfe)&)?rgﬁlB |2ta=rn€fne a?l%%lmlq)f ﬂéxaﬂle%?iph&%&hlhrde ( 71) 5 Y &Itgtﬁﬁl&(ﬁofuran

followg_d by Baqually w@mmmtm Lepqtiop YriEye [to IO gAY afeTy- F}lihp aegptppngmyture was
stirred %ﬁ@ﬁlhéﬂﬁerﬁﬁre A&nhglﬂ I'R‘tHé %ﬁétﬁm %ﬂﬂ@%ﬁ RaueN lsﬁﬁlﬁtea- a9 O

ammomRiuIy chl?gdeasogﬁlpﬁtf?lmespy Bﬁrasthpgmg} ch{o&xfé)mb Lﬁ‘f/ resultmg chlo’)roform
solutiofivéas dri¢ddver dnhydsbus|nfaghgzhvamngul s filiekedORly)filttaté (vas c(o@den’tr&tédl zn vacuo.
The reseu)Lgté ergsgllr eF\J,}’r ?&r{ ied %}']X Fn%%mg ”031{%}4 th %}g%gph}'ggayngvla h)g)((:%) dpe d
hexaneZetl®a acwltatezflE llﬂbtowyhﬁt@fewmm@d Iam yfdhwcmlnt aining 1 M

) Syﬁtﬁ%sfs%*? mgmluwm Niggnd |té*PBdtﬂqha%yrzﬁzgp%l)%nBﬁWﬂﬁﬁ-@Wnﬁthyl)—4-

by stirring the reaction mxture at
hydroxygyslqhexasecarbppdatteact i on ni xture was cooled to room

TBDPEEGLPEeLat upe, f|0| | oned by dil ugogn

At hochl grof orm  The
on was successi VE hediith a pH
ffer solution and d over
anhydrous] nmagnesi um sul fate, and g¢red. The
filtrate \@s concentrated,in vacuo. Thg obt ai ned
/€5 dueNmaS purified by a si¥ geN conum
Nehr tagr anhy (el uent: chl oNef a&:\hjnol = 50/1 -
4F 1 0 gfve the 25 title co ounﬁasayellowoil.

Synt hesis of tert-butyl ns- -
(6-((l-tert-butyl-1H pyrazol -5-yl)am no) pyrazi n-2-y

Ay oSl SR ey Yy A v
butyl- 12‘0@58#@26WB&HE@W@P@@W)@@W@@W@W&H@@@W@!fd mipf tptrakydrofuran
was adwéd d\h(an & t%ah&&@fu%n%@lhﬁﬁd é%ﬂtaﬂﬁngaavlQethgutﬂfam];rﬁﬁlhmmﬁ'&)Mbe at room

temperftu(e( Elloyad pyestipring,ths eaqtipp pyxturs 81 G05C gy oraightnBl)eggacon fixture was
cooledgo wﬁl)xnahiseéhhrle %hmdeﬁquwdnahgmmm ]gmy}eaneng Butiow was

- Or 0= 2= u en n . . .
succesgHSHENESY Bba oA et Buli SO ary By et
magnesidtiadlifde, @dd filkeraaif Thx filgatp mapydncantraEd ¢avabax Fhadteained residue was
purified by a silica gel column chromatography (eluent: chloroform/methanol = 50/1 - 4/1) to give the

title compound as a yellow oil.
(8) Synthesis of tert-butyl trans-1-((6-((1-tert-butyl-1 H-pyrazol-5-yl)amino)pyrazin-2-yl)methyl)-4-(3-

chloro-2-fluorophenoxy)cyclohexanecarboxylate
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5 under cooling with ice, followed by stirring the
reaction mxture at roomtenperature overnight. The
WO e@802a68 M Xt ure was concentrated in vacuo, aPdr/iFee07/067250
resulting residue was purified by a preparative
t hi n-1 ayer chromatography (NH PLCO5 (FUJI SILYSIA
CHEM CAL), hexane/ethyl acetate = 1/1) to give the
title cgnpound as a yellow oi IE (9) Synthesis of

(3-¢hloro-2-fluorgph 6-(ékkp1razol-3

zin-2- 10 yl) xylic
uoroacetate F F /o
HNNA

| ut yohof 16.2 g of Tert- butyl trans-
/i§E§(6|((l tert-butyl-1H pyrazol - 0) Pyr azi n-
VI) 4- (3-chl oro- 2- quorUph cycNohexaneca
boRylate in 0.5 mM of formc ac masttl red at
00C for 1.5 hours. The reactio tufe was cooled to
roomtenperature, followed by 15 concentration in
cuo., The resultin i due . .
" 358 peutpt 288 e S AP (T P bl b Tl gnpemino pyrcin-
-yl)nfethb/l)@vladrolaycycbhmnﬁcarabx)mge B ezl 8 ®hlomd2-flnaoplicosl anch52.2 mg of
trlphewﬁ%h;qg If?\] %g@@g}oﬁn&%%&q 0.035n1%f 9§Jo§ro¥§ll a&@d’i\éarboxylate

5  under qoo}ing zllt@me,g'pilqwedg)y GHringiths yeagtiongixtugogt 1oop tmnpgatgg(oyemlght The
reactidiritxthredvat ldgdcefiraddérin faldd, (a?lh‘ltlﬁ}esmtlzfelldue was purified by a preparative

| thm—'%wozm@gm%x Mi’lﬁ&"ﬂ{mgfﬁ* Wi Eb e geee = 1D 1o

give tHe@ile dbmEbard A/ 2B0w oflynt hesi s of

&) Syntﬁ?sm aof tra§1s-4- é%hq%*g-f-zﬂuor ﬁént%% @&( KI)I-{ éﬁé&ﬁ%&%ﬁlﬁ%&%ﬂ d2e-
10 yl)metﬁyl)o@lome,xaqec@rbonyhﬁ acmml romtam N '-1) N The title
cegnmpound was obtained as a pale yeIIQM/soIid in the
Sqme mmnner as, in Exanple 9 5 using

yl ) met hyl ) cycl Anec§

tri '-aé%tate as obt ai ned

g ophenoxy) - 1-((6-(1

(3-c 0- 24
kayqaz I -3-|yl a 'no)pyridin-2-y|)nethnh{§?kloh xéﬁ}éQFCOOH
boxyI'hne™ >N N WS N

/k H

H

A solution of 16.2 mg of tert-butyl trans-1-((6-((1-tert-butyl-1 H-pyrazol-5-yl)amino)pyrazin-
2-yl)methyl)-4-(3-chloro-2-fluorophenoxy)cyclohexanecarboxylate in 0.5 ml of formic acid was stirred
at 100°C for 1.5 hours. The reaction mixture was cooled to room temperature, followed by '

15 | concentration in vacuo. The resulting residue was purified by a reversed phase preparative liquid
chromatography, followed by concentrating the obtained fraction in vacuo to give the title compound

as a pale yellow solid.
'H-NMR(CD;0D)3: 1.75-2.04(8H,m),3.05(2H, s) 4.53-4.59(1H,m),6.39(1H,d,J/=2.4Hz),6.98-

7.09(3H,m),7.62(1 H,d,J=2.4Hz),7.84(1H,s),8.1 7(1H,s).
20  mass:446,448(M+1)"

Example 11
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acid trifluoroacetate as used in Exanple 9.
"H NMR(DVBO d6) 6: 1.62-1.93(8H,n),2.82(2H,s),4. 54(1
wdhdossierés 50(1 H, brs), 6.93(1 H, brs),7.06- 10 PCT/JP2007/067250
7.22(3H,m,7.26(1 H brs),7.55(1 H brs),7.67(1
H s),8.28(1 H brs),9.60(1 H brs). nass: 445, 447( Mtl) +
Exanpl e 12 Synt hesis of
Synthdsisafi rars-4-G-cidro2 dlugrophanoxy) g HER O ) yrdtohdy oy pyr{z{r62-( 1,

- 1 - - '. . d. _ 2- 15
yl)met%( %lt%ﬁ%asle%a%%)ﬁﬂndlo) pyridin

cycl ohexanecarboxamde F C 0,,, 0O NO H

N~ NH The title conmpound was obtained as a pal e

\d iOn the sane manner as in Exanple 6 using

i oflyl am ne hydrochl oride, instead of

Qnp@ni urk Qridias used in Exanple 6. '

HNVR( CDCl"3) 5:]1. 80- 2. 15(8H, n), 3. 07(2H, s), 3. 64(3H, s), 4.
46(1 H,brs),6.40(1 H's),6.70 20 7.03(5H,n,7.31(1 '
H,s)./7-a7(1M, t,0=7. 6Hz), 9. 39(1 H, brs). :
mass.™¥ 49N MeN + Exanpl e 13 Synt hesi s of
5-(tr§ns-z§r(2-fl uoro-3-(trifluoronethyl)phenoxy)-1-((6
- (I Hpyrazol - 3-yl am no) pyri di n-2- 25 )

y [Thertitlegpimpoyrsl| vests eRtgingd as apale-yelew palidan the smne maymer asdm Exgmple 9
5 using ﬂ%ﬁf-@%ﬁ%ﬁfﬂﬁ@%ﬂl’@ﬁ&@ﬂl Q6/@3pyrdzol3-Fidkindpyrazid=2- NH N
. . 0 r .
simebiyBy ot cubpol P SheRu o oBLBP i Erappi et s -
(3-chlq>r5> qupﬁerwxx)zl_-@(ﬁ—&é{-gyrgzo -3-ylamino)pyridin-2-yl)met ylycyclohexanecarboxyllc
acid tr{flubiohtetits Sneddiy Exphygeaxy) cycl ohexanecar boxyl i ¢ aci d
'H-NMRDM$EL88:G88 £ (81 mb,2. 853 H,$904.54¢1 HBr P S0f18brY 5. B (18 brs), 7.06-

10  7.22(3H,m),7.26(1H,brs),7.55(1H,brs),7.67(1H,s),8.28(1 H,brs),9.60(1H,brs).

mass:445,447(M+1)"

Example 12
Synthesis of trans-4-(3-chloro-2-fluorophenoxy)-N-methoxy-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-
15  yDmethyl)cyclohexanecarboxamide
E .

Cl_ 0, 0
N’O\
H

The title compound was obtained as a pale yellow solid in the same manner as in Example 6
using O-methylhydroxylamine hydrochloride, instead of ammonium chloride as used in Example 6.
'H-NMR(CDCl;)3:1.80-2.1 5(8H,m),3.07(2H,s),3.64(3H,s),4.46(1H,brs),6.60(1H,s),6.70-
20  7.03(5H,m),7.31(1H,s),7.47(1H,t,J=7.6Hz),9.39(1 H,brs).
mass:491,493(M+1)"

Example 13

Synthesis of 5-(trans-4-(2-fluoro-3-(trifluoromethyl)phenoxy)-1-((6-(1H-pyrazol-3-ylamino)pyridin-2- '
25  yDmethyl)cyclohexyl)-1,3,4-oxadiazol-2(3H)-one
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10

15

NN LI/ NI I/ CF300OOH NNNNHH 5 To a
solution of 2.51 g of tert-butyl trans-
wob 2¢0802d768L- t ent - but yl -1 H pyrazol - 5-yl ) am no) pypaTireo007/067250
2-yl)methyl)-4-(2-fluoro-3-(trifluoronethyl)phenoxy)cy
cl ohexanecar boxyl ate as obtained in the step of
Exanple 7(5) in 39 m of chloroformwas added 19 m of
triFfluoroacetic agtd at 0C, followed by stirring the
[ ] t room tenperature overnight. The
| orypvas concentrated in vacuo to give
rOuRd as yellow oil. 10 (2) Synthesis of

yl)Net Ryl ) -
4-(BN?ﬁ§L£o-:-(t|ifluoronethyl)phenoxy)cyc
| ohexyW) caNbonyT ) hydr azi necarboxylate F F F3C 01,, O

F3C 01,, OHHO OHNONYHO / NCF3COOHM | N NN

(1) Syrfthesigigﬁrm- la((6-((|1U&ﬂt—BﬁtnyH—ﬁyrzzog-S@’i)aﬁlfna)})?ridin-Z)-yl)me_thg_l)-4-(22-ﬂuoro-3-
g - - - . I aZ0) . 5- no) pyri di n- 2-
(t"ﬂuoyr/ﬁe{rtrlgtl)l%%')og)ﬁ&(c E)%fg% %l%)crag)b}-a%ﬁ %ta?]?? ljl'%‘%?%%r%?(glyl ) phenoxy) cycl
ohexanecar boxylic acid trifluoroacetlate in 14.1 15 m

of L chl gr of Aer e successivelrﬁgdde 5.82 a.0f o
buty ar hazales 3.27 g of° 1 Xy by rflazol e

F5C

O
i nopropyl ) - 3- et hyl carfodi i m

hydrochl ori de @t roonttemnperdrure, foll owed by
stirrymg at Noomytenperature for 8 hour

et hyN_ackt at § the reaction m xture, N{hédlor
| ayer Nas BUcCESsi vel y washed with wat elfNandNbr iMe,
-55 008/ 026768 PCT/ JP2007/ 067250 red dver
anhydr ous magnesi um sul fate, filtered, an

c ' r bt 5 . o

CHPSEIIALPAs! oy B5iaLTOB | U1 PO g S amino it
2-yhmethyrd1i¢-fluerasdfiifluoepmety RRkenepiRyFloBrxapespraoxy Iafy g obainedn fe step of
Exampldi&5)tin 89 enl ofxhboefioon ass @ldghl Semlyof tdifsraacdtic deid @3)°C, followed by

stirrin é‘ieg&%h %i)?fgrlp:af @Bl?l't?mlfelritlge ?\gamoi ' t.5The|r§s;lrtT%n% gcsllétion_ V\aa_s con?i:entrated in
- - - -Qut yl -1 H. pyrazol - 5-y yridin-2-y

vacuo io)age%tthvﬁ%ﬁame%"?|aaéyfﬁJ'8!V§."- 5

(2) Syrtthesis fof igurtotyd RA¢app &Ky tpypotybhEspariedl - Hismirmeyridine-w)methyl)-

4-(2-fio36-3 QitifluorombthiFshe Aoy oy 6o xH ) darton ) ik zindd atlox{date

F4C 0., 0 FsC O, 0

H
_N O
OH - ” \[OI/ \{/

——

N N
N{/l | CF,COOH N{/j\ |
N~ SN N N~ SNT NF
P P

To a solution of 3.2 g of trans-1-((6-((1-tert-butyl-1H-pyrazol-5-yl)amino)pyridin-2-
yhmethyl)-4-(2-fluoro-3-(trifluoromethyl)phenoxy)cyclohexanecarboxylic acid trifluoroacetate in 14.1
ml of chloroform were successively added 5.62 g of tert-butyl carbazate, 3.27 g of 1-
hydroxybenzotriazole hydrate and 4.13 g of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride at room temperature, followed by stirring at room temperature for 8 hours. After adding
ethyl acetate to the reaction mixture, the organic layer was successively washed with water and brine,
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N1 I N1 NNNN HH To a solution of 2.93 g of
tert-butyl
wR2008btca68- 1 - ((6-((1-tert-butyl-I H pyrazol -5- PCT/IP2007/067250
yl)am no) pyridi n-2-yl)nmethyl)-4-(2-fluoro-3
(trifluoromethyl)phenoxy)cycl ohexyl)carbonyl)hydrazi ne
. . carboxylate in_ 30 of. ch] orof orm was, 10 added 1g,n1 . .
dried yer prhy@opsypagaesiym sultats; filtered. oweeﬁﬁ@f invarue; Thegpulipggesidue was
purifidiybysitsilica gelgolamn chromatograpler (aluemtehekare td hexhw/athyl Adetata = 1/4) to give

the title @D% aa;g fmgwggﬁptlon m xture in vacuo, the

ssol ve m. T
6 Syeﬁf%sr#ﬂsl?ﬁﬁi@r@t Gt LSSy s s A Pt - uoro -
(triflugramethpliphdnoxy ey elohepinsearbabidrazidand  brine, dried over
anhydrous nmagnesium sulfate, filtered, and
concentrated in vacuo. The resulting re |due was
Qlica gel colum chfgns
i or Mt o hl or of or m’ mg

el b I)phenoxy)cyclohexyl) 1, SNqN- gn'JA
eHF F OF3C 01, OF3C5 01" O- 1I-INHZ
1IN T NNNN HH To a sol uti of 1.9

g of trans-

1Ie(a@ol(n(lqnqfélr?@-gmﬁfeﬂ-bqu{ymzéf((%«grrertahwmﬁpgmzai h-2
yl)am139)pyr1d1n-2-yl)methyl) 4-(2-fluoro-3- |
(trlﬂu(yrhl)ngm l qgg% ?l%%ﬁ%ér%loﬁl gl%&fh}[lhéé {ng%tt?% %%h%?ﬂ?él)m Iwas
added,} 8 wog:e acy at &omemperaqqes HPB yesflﬂ'wgéfﬁowg teyppgrature for 1
hour. Aft&@o@pentfatlilg the reaciamboinipkredinivadud athotesultng resdumwas dissolved in

chlorof P %@Elﬂ&r@fonI Qﬁut‘i(ﬁlav@{s 'sﬁ’&!es@vél& Wa%eﬂ@@th%ﬁthrrafeﬁ goc?&m bie4Bbnate and
ncentr :

A N A TR b A g R
residuquevas pified byoalsili¢ggygebeodinin chzorepsdgrapby (piwent: Birlonefrode aphy

chlorofd@mldtanolc-h] 021)@é Ervmhwﬂ@m oRhd4sH paRtybRdwolid. 10/ 1) to

& Sy 3 o BRI d%?b%é/@%h% PE & PR 4 fuore-

_—
yl -1 H pyrazol - 5- yI)an1no)p/ \'

-

-(trlﬂsowﬁlm%plwnqxz)owlelaﬂxasl)é (roxafigbP B oRg | ) phenoxy) 1 ((6
- (gH pyrazol - o
yl nlno)pyrldln 2- yI)nethyI)cycIohexyI) 1, 3 4- oxadla
FsC .. FO~ F O F3C 01"
~N NANHY 1 N N NH
H

N{/j\N|> ' N '
o '

To a solution of 1.9 g of trans-1-((6-((1-tert-butyl-1 H-pyrazol-5-yl)amino)pyridin-2-
yl)methyl)-4-(2-fluoro-3-(trifluoromethyl)phenoxy)cyclohexanecarbohydrazide in 35 ml of
tetrahydrofuran were added 3.05 ml of N,N'-diisopropylethylamine and 1.70 g of 1,1'-
carbonyldiimidazole at room temperature. The reaction mixture was stirred at room temperature for
1.5 hours, followed by concentrating the resulting solution in vacuo. The resulting residue was purified
by a silica gel column chromatography (eluent: chloroform to chloroform/methanol = 10/1) to give the

title compound as a pale yellow solid.
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HNH 'x\ H A solution of 2.11 g of
5-(trans-1-((6-((1-tert-butyl-IH pyrazol-5-yl)am no)py
WO @B2626H PCT/JP2007/067250
yl)met hyl)-4-(2-fluoro-3-(trifluoronethyl)phenoxy)cycl
ohexyl) 1, 3, 4- oxadlazol 2(3FD one in 37 n1 of formec
was stlrrlng at 5 hou
(%) Smﬁ&léﬁ? Yifepndy(-Heere éz(tstﬂuerﬁmﬁﬁhselemmmﬁyh T, &@é&H ny‘ﬁ%' -3-
ylaminogsyuidink g metksy gydohwagp)-ba gt dxadigzok2 BH)-sed ur at ed sodi um
bi carbonate and extracted with chloroform The :
chForoforn1squt| was successivel y Ffvashed with wat
c ver anhydrousgjgagnesi ug, s
anEHt rated in va%ﬁ rlr)r'é

chl oroformr

as a A/vhte id. H-NI\/R(CDClBS ==

1, 63NL kA, 89-2. 07(6H, m) , 3. 02( 2iNs (1
Hm, 65 23(l H brs),6.50(1 H,d,J=8. OH), 6. Jh5

H, d,4=%_2Hz), 7. 06(1 H, brs), 7. 10-7.22(3H, ), 7./35-

7. 42( 2H m. 15 mass: 519 (M+l)+ Exanple 14 Synthesis
ofA solution of 2.11 g of 5-(trans-1-((6-((1-tert-butyl-1H-pyrazol-5-yl)amino)pyridin-2-

5 yl)metﬁylghr(@-gg(])rﬁg((%lfﬁxlafdﬂ{e Bpensh8HGRRRNN)3, dokaddfzdI DB HYON8 #37 ml of
formlcch dﬁ%qs HWT% %@% O¢l g%{;i '5) o?LrssAfzfer 83’(‘58‘?“??% thﬁ (e?ﬁjondwéturer_m @cuo the
resultigy re\;ldqy w3 bpsifipdrpitly saquq:d splig@mmlqarbom}e qd(egg}raogdmlﬁg@iogof@mn The

chlorofdrﬂ RSlution was successively washed with water and brine, dried over anhydrous magnesium

sulfatel, 1&&?% guﬁlco & &atp(mnWacJ_ongpeyljés%ﬁ% 'reiicinL lv@é‘l;ﬂfh)eﬁ’ ¥y h il g%] dolumn

10 chromﬁqosrawm&ﬁé% loesfempieehiargerm el 2] e giv fhagjge compound as a
white &0id8/ 026768 PCT/ JP2007/ 067250 F C 0,,,, ONINH2 /

‘H-NMk(I@Dch% N 63H 8081, Inh, 1 8622 ©ORAGMEOAS thb47al ned as a pale

2535y W Fibrs), gs&?ﬁ N R RStk RN 2rﬂlz§ DGt h5RS 7907, 223Hm),7.35-
7.42(2H,m).

15  mass:519 (M+1)*

Example 14
Synthesis of 5-(trans-4-(3-chloro-2-fluorophenoxy)-1-((6-(1H-pyrazol-3-ylamino)pyridin-2-
yDmethyl)cyclohexyl)-1,3,4-oxadiazol-2(3H)-one

F

ol
cl O, ‘0/(
_ NH

20 H
(1) Synthesis of trans-1-((6-((1-tert-butyl-1H-pyrazol-5-yl)amino)pyridin-2-yl)methyl)-4-(3-chloro-2-
fluorophenoxy)cyclohexanecarbohydrazide
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15

Exanmple 7(4),(5), and Exanple 13(1) to 13 (3) using
3-chl oro- 2-fl uorophenol instead of 2-fluoro-3-
wd taosfbares onet hyl ) phenol as used in Exanpl e 7(B)T/Jm20472067250
Synt hesi s
of 5-(trans-4-(3-chl oro-2-fl uorophenoxy)-1-((6-(1H pyra
zol - 3-yl am no) pyri di n-2- yl)nethyl)cyc
IEhexyI) 1, 3, 4-oxadi azol -2(3H)y-one F F 0O C 0"" C
NHQ NH HN a NNHNNNH HNN The title
S obtalned as a white solid in the sane
R ps of Exanple 13(4) and 13(5)

I-((6 ((1- ter
) me ) -

4- (. chllor o b‘/iuorophenoxy)cyclohexanecarbohydra2|de
i nst efd o trahs- |1-((6-((1l-tert-butyl-IH pyrazo

| - 5- no) pyridi n-2-yl)nethyl)-4-(2-fluoro-3 -
(trifl oronethyl)phenoxy)cyclohexanecarbohydrazide as

ui’ﬁedtltlerz: D% s trhi ﬂéd as a ale ellow oil in the same manner as in the steps of
g

Examnl;? ’H&W l("'%ll')l tch,} 32 @) @7%? &r_q?uﬁﬁz Hber)gbl()itead ojf2 fluoro-3-

(mﬂuoH;mqtm;ct)ph@dtas uBedti8 ERarsi¢ 14, n) , 9. 15(1 H, s), 12. 02( 1
) Syrl'lne%)so%&(tgazxg-]l (HlcRIbR)2-fluckSpHeRAS )- 88 (F8-p{ b 3ty 15iA oY Gdid-2-

ﬂﬁna§%%Y?gﬁgﬁ%?ﬁﬁ*@ﬂwg¥%29}?fuorophenoxy)-1-((6-(1Fprrazo
| F3-yl am no) pyri di n- 2- o
h

-butyI-IFprrazoI 5-yl)am no) pyridin-2-y

2-fkgbtﬁﬁheNoxv~cyclohexyl) 1, 3, 4- oxadi azol - 3 <thio
F
N

L

The title compound was obtained as a white solid in the same manner as in the steps of

Iz
Iz

Example 13(4) and 13(5) using trans-1-((6-((1-tert-butyl-1H-pyrazol-5-yl)amino)pyridin-2-yl)methyl)-

4-(3-chloro-2-fluorophenoxy)cyclohexanecarbohydrazide instead of trans-1-((6-((1-tert-butyl-1H-
pyrazol-5-yl)amino)pyridin-2-yl)methyl)-4-(2-fluoro-3-
(trifluoromethyl)phenoxy)cyclohexanecarbohydrazide as used in Example 13(4).
'H-NMR(DMSO-dg)8: 1 .65-2.00(8H,m),2.97(2H,s),4.63(1H,brs),6.30-6.45(2H,m),6.95-
7.30(4H,m),7.46(1H,t,J=8.0Hz),7.48-7.56(1H,m),9.15(1H,s),12.02(1H,s),12.07(1H,brs).
mass:485,487(M+1)"

Example 15

Synthesis of 5-(trans-4-(3 ;chloro-2-ﬂuorophenoxy)- 1-((6-(1H-pyrazol-3-ylamino)pyridin-2-
yl)methyl)cyclohexyl)-1,3,4-oxadiazol-2(3H)-thione '
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N/ N 1T I/ NNNNHH 5 To a solution of 97 ng of
trans-1-((6-((1-tert-butyl-1H pyrazol -5-yl)am no)pyrid
WO P0081026768 PCT/JP2007/067250
yl)met hyl ) -4-(3-chl oro-2-fl uorophenoxy) cycl ohexanecar b
ohydrazi de as obtained in the step of Exanple 14(1)
in 3 mM of ethanol were added 0.078 m of carbon
drsul fide and 0.432 m of an ethanol solution
cgnt apni ng 0. _,2?potassiun1hydroxide at room
WEr & e ggaction mxture was stirred at 80C
iNdi fied with 2 M hydrochloric acid, and
racted™m ty et hyl acetate. The ethyl 10 acetate

Cl

gncentrated in vacuo. The resulting
re$ﬂng_masloqL1fied by a silica gel colum
(el uent: hexane to hexane/ et hyl
acetate —H2/3) to give the title conpound as a pale
) SyMﬁésls%‘f\’S-@ﬂrdns 1 (@ (Bt Buesd1 B-p3tazol- 5-yl)amn)lo)pyrzd(m62-(yl])-methyl)-4 (3-chloro-
0X
2- ﬂuorppl‘enog?cgrl%&éxgpgg ﬁ 57%851%({1 &k‘.ﬁ—bgfl}gﬁé’] y
yF)nethyI)cycIohexyI) 1, 3, 4- oxadi azof¥ - 2(3H) -t hi one F

0 NH d O O~~ N NH AN\ N
' 0 R ,
\' H 15 The tit Ie S U(I')]d 2 NB%NH
.ﬁk@HbeIIOM/solld in sang Nas

f HExanpl e 13(5) using
5 (trans- 1 ((.-((1 t ert=outyt™l H pyrazol -

no) py
ridi yl) et myyl ) - 4- (3-
chl & o-R-fl gphenoxy) cycl ohexyl ) -1, SN/i;kf I 2(3
H) - t hNOneENir nst®ad of 5-(trans-1-((6- ((1 NertN™- WO
2008 788 PCT/ JP2007/ 067250 but yl - H
H-pyra ol -5-yl)am no) pyri di n- 2- yI)nethyI) 4-(2-fluoro-

eno cycC
yl)metbxg)_ﬂ (%¢dorge- ﬂy,oogm) ?nﬁxt)ﬁ éniog(tgjlydrulde as obtame in the step o
Exampld-HINR} DMBGE ellianbl vicr6added U478 efjcarboBdisulfide and 0.432 ml of an ethanol

solutiof chMlﬁihk k7 #1 &)@;(sglhl’n dl%xéégt]rodﬂn {Q: }naﬁlrez 4hel rebbtidh nfixtdd Was stirred
at 80°C7fozzgngtf_|s ﬁ)fH%iZf gylct yo&o_afl 06:1'(_:|2$1d 7an tfflcﬁd gx)lth gthélla(citate The ethyl
acetatefqolutigr) wasaicd oves g11hy§@>3§ IvRgresium E;(l&ﬁ;[f' er¢dy agi/mnh@grp@d gif vacuo. The
resulm!ég redid R ﬂmgt?edqglaqnma gel Cblugih ORbAMOXNPhyXelhéii- Heddrte By Kexdn/cthyl

0]
oo S A PV nlblip sl oy . ouagi azol - 2(3
2) Synﬁ@es;s 0§5- (t@ns-ﬁ (3-cblg;ro 2 uorophenoxy) 1-((6- (1H pyrazol -3-ylamino)pyridin- 2-
yl)methyl)cyclohexyl)-1,3,4-oxadiazol-2(3H)-thione

il“o a ]gcflutlon of 97 w§| itr ns-1-((6- §(1 ter lﬁyl 11-{ 5)yrazo -5- Zl)ammo)pgndlr -2-

F S
Cl O, o*(
~ NH NH
N
e R
N//l N| N /j NT X
HN I
\ S =
K 4

The title compound was obtained as a pale yellow solid in the same manner as in the step of
Example 13(5) using 5-(trans-1-((6-((1-tert-butyl-1H-pyrazol-5-yl)amino)pyridin-2-yl)methy1)-4-(3-
chloro-2-fluorophenoxy)cyclohexyl)-1,3,4-oxadiazol-2(3H)-thione instead of 5-(trans-1-((6-((1-tert-
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N NHN NN H The title conmpound was obtained as a
pale yellow solid in the same nmanner as in Exanple 14
wWoIS608g24768 t - but yl  1- et hyl hydr azi necar boxyl at epdm$#2061067250
of tert-butyl carbazate as used in Exanple 14.
'H-NI\/R(CDClS)S 1.58-1.75(2H, M, 1. 96 15
05( 6H, 2.99(2H,s).,3.20 tf? 4.46(1H, brs), 6. 09( 1H,

butyl- 1&39&6@5@1 Ialnsl%"@mZ)ﬂ)ewwE)ﬁfZ ugEes3-OHyz) | 6.
(trlﬂum&hﬂﬁbéﬂxmychhdﬂ(l)ll ,J4-oxattmzo 622 H)- (7ne¢6 (sedh Byample 13(5).
'H-NMIRPRSt86) g%q 'Y“ﬂt? gqrpl e 17 20 Synt hesi s of

S Ao T e

724(3H)m)17 E(HibkééHz)ﬂz‘éﬁ(lHS)(%()lﬂHb'ﬁ)s FO d j(t:rd™'
mass:SONSO3(M+N* HN' N N N H The title conpound was
obtalned as a white solid in the sane manner as in
Exanple 13 using tert-butyl trans-
Example 6 6- ((1-tert-butyl -1 H pyrazol - 5-yl ) ani no) pyr azi n- 2-y
Synthebi} BE5-{tyan3-443-¢Rod - Muoopheridiy)-1-((6-(1 H-pyrazol-3-ylamino)pyridin-2-

yl)metﬁ)’l)‘é%l&l%tlﬁ&??ﬁ/&@)’@'39*&%?5%%?9{3?1%){4 ate as obtained in

'H—NI\/R(DI\/SOd6)5q 60-1. 95(8H, m, 2. 92(2H, s), 4. 57(1
),7.10- 7.25(3H,m,7.52(1 Hs),7.62(1

; \tsbs) 026768 PCT/ JP2007/ 067250
1) + Exanpl e 18 Synthesis of

The title compound was obtained as a pale yellow solid in the same manner as in Example 14
using tert-butyl 1-methylhydrazinecarboxylate instead of tert-butyl carbazate as used in Example 14.
'H-NMR(CDCl,)5:1.58-1.75(2H,m),1.96-
2.05(6H,m),2.99(2H;s),3.20(3H,s),4.46(1H,brs),6.09(1H,s),6.55(1H,d,J=6.8Hz),6.77(1 H,d,}=8.0Hz),6.
80-7.20(4H,m),7.42(1H,t,J=7.6Hz),7.46(1H,s).
mass:499,501(M+1)"

Example 17
Synthesis of 5-(trans-4-(3-chloro-2-fluorophenoxy)-1-((6-(1H-pyrazol-3-ylamino)pyrazin-2-
yl)methyl)cyclohexyl)-1,3,4-oxadiazol-2(3H)-one ’

F

ol
cl O, o//<
_ NH

The title compound was obtained as a white solid in the same manner as in Example 13 using
tert-butyl trans-1-((6-((1-tert-butyl-1 H-pyrazol-5-yl)amino)pyrazin-2-yl)methyl)-4-(3-chloro-2-
fluorophenoxy)cyclohexanecarboxylate as obtained in the step of Example 10(8).
'H-NMR(DMSO0-dg)5:1.60-1.95(8H,m),2.92(2H,s),4.57(1H,brs),6.38(1H,s),7.10-
7.25(3H,m),7.52(1H,s),7.62(1H,s),8.27(1H,s),9.66(1H,s),11.98(1H,s),12.16(1H,s).
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(1) Synthesis of tert-butyl
trans-4-((2, 3-di chl orophenyl)thio)-1-(((6-((22)-3-(net
whasgreéey| ) - 1, 3- thiazol -2(3 PCT/JP2007/067250
H) -yl i dene) am no) pyri di n-2-yl ) net hyl ) cyc
Iohexanecar boxylate CI HOOC S,,, O 0 O <1IN S
10 To a solution of 107.4 ng of tert-butyl

mass4§ﬁé884Mﬁ9/hroxy |- ((6- (((22)-3-(nethoxynmethyl)-1, 3-

t hi azol - 2(3H) -yl i dene) ani no) pyri di n- 2-yl ) met hyl ) cycl oh

pqeglq;necar boxyl ate as obtained in the step of Exanpl e

symiegs S B RO LA e 8,070

yDmethtcpelohgmangearg®ylid asid wfleerodsgtatet i rring t he reaction
kxture at roomtenperature for 30 mnutes. The
p eci itate was filtered off and washed with

Cl afy.g @n, and the filtrate was 15 concentrated
acu Qbt ai.ned residue was purified by a
ca ge
hexane/ et hyl

chromat ography (eluent: hexane to
cetate = 4/1) to give tert-butyl
CIS- §6- (2R -3 - (et hoxynet hyl)- 1, 3-thiazol -2(3
{\( Ami nq) p$EFsePPH 2- yI ) met hyl ) - 4- ((net hyl sul f on
yI)o rohexanecar boxy Iate To a solution of 110
nmg of terH-butyl cis-

sl AT ST T et by
thlaZOlc%WW@F@?@)é@FﬁEﬁ&‘rﬂb%i ma%&l QYH‘OUPX?@C#PO’W ate\- 20
met hyl - 2- pyrrol i di none were ggded 62.8 ng of potassium
poraat e and 78.0 ng of 2,3 |dich] orobenzenethl ol at
tlenpeLat ure, fol | ovid SZNL tf repction
t C overni ght. g

</\ bt e)) The ethyl acetate |ayer was

i _gried over anhydrous maéne u

Momlwtered and concentrated in vawré% &sul t i ng
residue was purified by a silicaM® gel colum

C{]{L Oéﬁ utiog Lf P6]7y4 %\g of % r}tblutgbg X4 rﬂgdr&? pg;éaQ&/Zg-? -?%Lth&&ﬁm ﬁfyS 1,3-
thiazol: Mdmlww@@ g @Mﬁpmm@bw@}e ayyphtafned indhegtep of
Exampld H6)Sin 486 (12 pBtetliatgbioturapheas ydd):ﬂ bi0?) milef(tfi@hyldmiBe trd (RE29ImI of
methar%sM%ﬁ{FrcH flﬁ’éqt 'Odd? %l‘?oweﬁ ggﬁ é’ E %&koﬂ%m%ea? ﬁ{om%ér&‘ture for 30

m1nute5 The p@clplt{tﬁevgs{) 1 Ce?e io aqd W rﬁuraﬁ-&ng%&lﬁatwas

concemrbted arvacipuThd obtamed residue was purified by a silica gel column chromatography

(eluentt hexBiie 6 héxake/dthlia6diAtO £ ANl B Bive) bib@y I ols (-(B((££)yBLmedokymEthyl)-
1,3 thlizo@((?ﬁﬁ é@%}le)ﬂn@%pyv?lp & eyl%)ér)eM) ;??wal%n&l)%ﬁ' cne?l}?x?rbecagrboxylate
cToneotdion ohF Worg e bukcin 6 d(32)m- (r@ﬁhcz;yrmthy)j#ég%hzol (3H)-

ylidend)ithi@6)pghedin-D-yHméthgl) ax@an@hy 1§ultohyd)orgcfayohSxdnt datbogylhtdén 0.72 ml of N-
methyl-%@%olhglg?rm \zl(etréjga%e(§&2 gﬁlg o];’ gcrtasgmén ch%Uﬁa?e arﬁf7t8% &f% i ng

lon m X ure, thee reaction
dichlorgbspzenethiqhalsoem ff@metafta% ellowied by tine t%@act&oe@u¥ttwer?58°°€ overnight.
The redciSi thixturevavas @oleld fto ®dmbym@ranev,and @dhgileagion prixpamas added water and

extractbd QHfh gh)‘;l htQamted Etﬂ?lméetatg @Jyk% Hvabhied with brine, dried over anhydrous

magnesium sulfate, filtered, and concentrated in vacuo. The resulting residue was purified by a silica

HO

gel column chromatography (eluent: hexane to hexane/ethyl acetate = 1/4) to give the title compound

as a yellow oil.
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concentrating the obtained fraction in vacuo to give
the title conpound as a white solid. 10
wO bhoBVRZE¥VEO- d6) 5: 1. 71 1. 96(8H, m, 3. 00( 2H, s) , 3pGH{2007/067250

H brs),6.74(1 Hd,J=7.6Hz),6.91(1 H d, J=8.0OHz), 7.03(1

H d,J=4.0Hz),7.31 (1 Ht,J=8. Q—Iz) 7 40(1

H d, J=4. C]—Ize 7.41-7. 47(2H m.,
(2) Synthegis of tanseh-(12, éﬂ&ﬁrlomh%tﬁiﬂ%ltﬁ%@ 34“!?5%'5%4%1"2)%"({'1\7@1) +
yl)methyd)cllaltgahe cdrBox$licddidsiflsorodcetate

t F\ns 4-((2, 3-dichl orophenyl)sulflé?yl) 1-((6-(1, 3- thia

2-yl am no) pyri di n- 2-
pShyLreyclohexanecar boxyl ¢! g AT, \cet at e
@ | m W ofj<N CF3COCH o 4 s(i)ign of
O

2 20 i di n-2- yI)rrethyI)cycI esxan oxyllc
aci d@L detate as obtained in éx%g{pl el 18 OF;COOH
0. 24 W pnitrile and 0.12 mM o \e€ added
a sol Mmoo of 8.6 ng of OXC]\IE(r) (pot aSSI LHM

per ox nonosul f at e, purchased from Al dr.i chg in Q.12 m
oTO wé B meof tertouil transsist(28 @ichlorgpBenybihic)- 1nfo-(44) P {metgoxymethyl)-
1 3-thm:iobZ(BHatghdemm)amn)olplyrnéinat-yl)nmdtyi)’cﬂmlexabwt@wlaﬁ was ftlgd $ ml of 4 M
hydrogyl] ghlfnt@clﬁ:ﬁﬁ h ?relié({ﬁﬁg s wi@sy ﬁlﬁﬂfgqm lregétli%? gf\l/)glrlrg \é%u@ forﬁrﬁ]ours After
cooling g [SpUTPISHIS IO CRPSCCN SARP™ PAEoI T SYRH By in vacuo. The
resultingongidustwag phmifgedibhi @ roigtsed phask prepaeative Hauidclyermategranhy gollewed by

concerftrBfing thé btRaiRQITRGHGH, 3&cud tadiVd e &M dothpoundd a\WRite solid.
'H-NN%& %}§§ PCT/ JP2007/ 067250 ' H NVR(CD30D) S:

1. 96(8H|,nﬁ)3 0p(XEs)3.64 @(}2&@}57@1 }ég?%(qy@ §.91(1H,d,J=8.0Hz),7.03(1H,d,]=4.0Hz),7.31
(1H,t,JH8.0017)31. @9(128154)0%) 0.4(-1. 4720, rd B6@HA [d,J=810,7.6Hz),11.40(1 H,brs).

mass4bl4g96]%q+1§+|z .28(1 H, d,J=4. OHz), 7.59(1 H, d, J=4. OH
H t, J=8. OHz), 771778(2Hn) 7.83(1

Ht J=8.0Hz). mass: 510,512 (Mrl)+ 5 Exanple 20
Examp&/m hesi s of

Synthebik 8P@and- 4(((223 &tﬂb&Bﬂéﬂ&l@d@hﬁWh)@@{ LtV INE 21y1£xﬁﬁofp}m§nizhl a

yl)met@q*cﬁé?%ﬁﬂeﬁ @? gﬁ acgj faf 3°r8a0°§t§/’f ic acid trifluoroacetate
QLI 0-9-0 O O OH N\ CF3COCH N- N H

OH

N
</\ i N| CF,COOH
NZ N = .

To a suspension of 8.0 mg of trans-4-((2,3-dichlorophenyl)thio)-1-((6-(1,3-thiazol-2-
ylamino)pyridin-2-yl)methyl)cyclohexanecarboxylic acid trifluoroacetate as obtained in Example 18 in
0.24 ml of acetonitrile and 0.12 ml of water was added a solution of 8.6 mg of OXONE® (potassium
peroxymonosulfate, purchased from Aldrich) in 0.12 ml of water at room temperature, followed by
stirring the reaction mixture at room temperature for 2 hours. The reaction mixture was concentrated in
vacuo. The resulting residue was purified by a reversed phase preparative liquid chromatography,

followed by concentrating the obtained fraction in vacuo to give the title compound as a white solid.
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10 To a suspension of 6.60 ng of

trans-4-((2, 3-di chl orophenyl )thio)-1-((6-(1, 3-thiazol -
w@2008h2d76$10) pyri di n- 2-yl ) net hyl ) cycl ohexanecar Boryr#067/067250

acid trifluoroacetate as obtained in Exanple 18 in

0.24 m of acetonitrile and 0.12 n] of water was added

. a solution_of 14 7 . of r SS]

MBI b e mr o a5 AR DR P,

3. 15(1Hampe9eHs) 4, 07¢ 181,d, 58zl ¥. 1 Kl HydyJ=hgH)l e 8 dhd 17400 2)7 %9 Hal,J=4.0H
2),7.5901H { R BHL £TTPEY 88 [18n)OVES( I, ORB.oHZe reaction m xture

) C trated in vacuo. The resulting residue 15
mass'smglzp@ﬁc‘ ied by a reversed phase preparative |iquid

5 chr omat ogr aphy, followed by concentrating the
Examp®fai ned fraction in vacuo to give the title conpound

. it [ 4 ' ; . s
SynnefS gl 45 @, £k bl AW BMNE €1 Fioog!- 2y pinoppyrigings
yDmethyDeycleheganeeprbayykic 3qidyyiflporeasetatery § =8, OHz) , 6. 86( 1

Hed, 4=8. OHz), 7. 01(1 H, J=3.6Hz), 7.38(1
, £.56(1 Ht, J=8.0Hz),7.65(1
d. 03(2H, d, J=8. OHz), 11. 15(1 H, brs). 20
b AN + Exanple 21 Synthesis
' % I chl or ophenyl ) thio)-1-((6-(1H pyrazol
- 3-yl am no) pyni di n-2- yl)net hyl)cycl ohexanecar boxylic
acidpxgflugroagetate ¢ Cl 5,,, OCH N CF3000H HN
{“ ROt

N N 2%)\;4( ) Synt tert-butyl cis-
1- ((oNT(INte but yl - | H pyrazol - 5-yl ) am no) pyri di n-2-y
| ) met hyl ) H4- hydr oxycyc | ohexanecar boxyl ate -63 WO

o TR MU0 A baks
ylamingloyyidiir29dmethy ey dohexaagstoreivae taiorqicqiip agqbignegyn Example 18 in
0.24 mBfaangbetrifd 4l 0ULinmgpf watet wisadydd a solution of 14.7 mg of OXONE® (potassium
peroxyﬁlioﬁdsqll'fz(téﬁﬁ .19 HP BY WAteH 40 rodmtboh peRAcive] ﬁ)ﬂélwéal? [s@PFE YHel e Bt Pmixture
at roorr?1 %&?é’%@%‘lﬁg@‘gﬁ}‘{ f}%‘a %gétl%ln 'ﬁ%‘%ur'e rQ’vats Qoencggtr%%d N va%ég r’ﬁ%le leesu“ir?g residue

15 was purifiedhley-4 reyqred mh@ﬁgryyqxrp@{eﬂiqgidyhr))mpgryﬂlpl)y, fpllowed by concentrating the
obtaindddratlidhQh Pacho (d givd thel 6NlOcoRIpbYd)ae B avnaxyolidy cl ohexanecar box

‘H-N]V%ﬂé?@gﬁ@# ?t‘%? 1 !r@@%ffrﬁﬂpkse-l S33m) 1B MBS 5 D20H,5),3.61-

3700 L) 66S( 1. 48, 0F b 6861 i B )RR 1 (L1365, 73§ (b5 a3 AHD. RS 6(1 Hut
J=8.0Hz), Tves (ki t,)=840Hz),8.03(2H,d,J=8.0Hz),11.15(1H,brs).
20  mass:506,%283M1§N1 or ophenyl) thi o) cycl ohexanecarboxyl ate Cl

Example 21
Synthesis of trans-4-((2,3-dichlorophenyl)thio)-1-((6-(1H-pyrazol-3-ylamino)pyridin-2-
yl)methyl)cyclohexanecarboxylic acid trifluoroacetate

Cl

cl S, o
OH

N o NI N CF,cO0H
H \ /

25 H
(1) Synthesis of tert-butyl cis-1-((6-((1-tert-butyl-1H-pyrazol-5-yl)amino)pyridin-2-yl)methyl)-4-
hydroxycyclohexanecarboxylate
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HOOO A I \S§'" OO0 N\ %N NN/ HNN H The
title conpound was obtained as an off-white solid in

wo b@sozgres manner as in the step of 10 Exanpl e #8f/3p2007/067250
using tert-butyl cis-
1-((6-((1-tert-butyl-1H pyrazol -5-yl)am no) pyridin-2-y
) met hyl ) -4- hydroxycycl ohexanecar boxyl ate i nstead of

tent-butyl HO o)
HO - 4-hydroxy-1-((6-(((22)-3 |huxy?A£2yl)-
t M azgk<2(3H) -yl i dene) am Arirairn-2-yl ) met hyl ) cy

pexarfecarboxyl ate as used in the step of Exanple
(3) Synthesis gf
4= ( (2, 3-di chl or ophedyly t hi ((6-(1H pyrazol -3
o) pyridi n-2- 15 y$5 24 ohexanecar boxyl i c
| uoroacetate Cl s,,, od s,,, O0ddk<
] N N HNC. ) ! CF3 NNNNHH The title
conmpound was obtained as a white solid in the same

nmn&re c8mpbund Wﬁ?ol&&ﬁ@i Qb yExa§lia in th¢ SmelifidnA¢r as in the step of

i
Examptlee'g%) qung%e(ré 1czs 1- {’(? bg)n{(yyrlc&?_& ))met 8‘)—4&1 oiﬁycl%cloh xane{cargoxylate
as obtained jn typ yiRRe 1)nplg 7(3() jnstgad eizerbro biyar 8mopyr1dm- -yl)methyl)-4- .

5  (2-fluoRCIAtiRRaOméBA YphBitbxy)cyclohexanecarboxylate as used in Example 7(5).
0) Syrﬁhe‘s‘ﬁ {eﬂﬁJﬁSﬂ%Lx)s-lhd(f G- angﬁ?ggygé%ggwmmpymﬁ 23 Bnifhyl)-4-
(23'dtf§?l°é prY; ﬂw)iyérﬂ Ry €2yl ) et hyI) 4- (2-f1 uor o- 3-
(trlflzgronethyl)phenoxy)cyclQﬁexanecarboxylate as

p )801(1Hde807 7).
~EZxanpl e 22 10 Synt hesi s nf
jrans-4-((2, 3- dichlorophenyl)thlo)-
| - 3-yl ami no) pyri di n- 2- H
yl) methyl ) cycl ohexyl) -1, 3 4 oxadi a»xol - 2( 3H) - one
_ t Hne tlltl'vl:%lg)r%ggu%td z3Jase ol%mé(P as an Off-Wh’ltb s<91d in h-'.'é' same manner as in the step of
10  Example 18(1) using tert-butyl cis-1-((6-((1-tert-butyl-1H-pyrazol-5-yl)amino)pyridin-2-yl)methy1)-4-
' hydroxycyclohexanecarboxylate instead of tert-butyl cis-4-hydroxy-1-((6-(((2Z)-3-(methoxymethyl)-
1,3-thiazol-2(3 H)-ylidene)amino)pyridin-2-yl)methyl)cyclohexanecarboxylate as used in the step of
Example 18(1).
(3) Synthesis of trans-4-((2,3-dichlorophenyl)thio)-1-((6-(1H-pyrazol-3-ylamino)pyridin-2-
15  ylmethyl)cyclohexanecarboxylic acid trifluoroacetate

Cl cl

Cl S.., 0 J< Cl S, 0
0 OH
—————>
N7 X
N//j\ | HN/j " ™ cFyco0H
/\Nk Y L e

(1H pyrazo

N
H
The title compound was obtained as a white solid in the same manner as in the step of Example
7(6) using tert-butyl trans-1-((6-((1-tert-butyl-1H-pyrazol-5-yl)amino)pyridin-2-yl)methyl)-4-((2,3- -
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N NCF3COOH HN' NN H The title conpound was
obtained as a white solid in the sane manner as in the
w6 b@ps2@ts Exanpl e 13(2) to 13 (4) using PCT/JP2007/067250
trans-4-((2, 3-di chl orophenyl)thio)-1-((6-(1H pyrazol -3
15 yl am no) pyri di n- 2- yI)nethyI)cycIohexanecarboxyl|c
acid trifluoroacetate_ as. obtained

' dlchloH-Oﬁgetnélétaloéqycpped(ﬁgecarfovéaée '(‘ftﬂ_adtoé fert- tﬂ’@f %an.g[ n?& (¢! tert—butyl 1H-

pyrazoHS {y})rino)py Gdiyi2)ydmethy))plyifthioro-2- y1 ) et hyl ) - 4- (2-f | uor o-
(trlﬂuc;f’ométﬂ)rljpt)é%%)QW}QYA&MQXM)1§le€3 m%ﬁ%}?&f@xmﬁw |7(6§ aci d
‘H-N%(QW%%%%&H&‘@ $58sh L Fxanpl e 15(2)

3.70(1 H,n®%. 1B(9R4.5+3.4H2).$.99@ Hal, i3 08R), )4 (B A St S0418y7 . 29(18%5t.138.9Hp)17.37(1H,
dd,J=8t, MHA,7 4811, dd, )67 6%&}&)-&)'5(6%9%141!11;);3 0l €, 6d;128, 077 GPYZO (.

7.25(1 Ht, J=8 Otz 8(1 H,
mass4§'7q59]%‘§“8§‘fzém) 7(41(1 H, dd, J= 8)0 1 6H§) 7 75(1

H, d, J=2. 8Hz), 8. 02(1 H, dd, J=8. 8, 7. 6Hz). mass: 517, 519
Exmmﬂ&%n)+ Exanple 23 Synt hesi s of

Synthe§1$ OF5 apd% 62 32d1§hl ﬁé'n%tﬂx@)" £ l() H 'ﬁ_l/lfahélw ))largmgfpﬁldlﬂﬁ-

am no
yl)metl};'fml% S SRR el BHSIERSE  2( 31 - one
tc|fluoroacetate @ Oo , NH NNCF3COOH HN NN H

WD_.2008/ OZQ%G( PCT/ JP2007/ 067250 The title
OR -oﬁh taN ed as a white solid in the sane
e 0
t r

e -19 using

ans- dlchlorophenyl)thlo) 1-((6-(1

|nrﬂk 312, o trans-4-((2, 3-
di chI'NFopRen th|o) 1 ((6-(1, 3-thiazol -2-yl am no) pyri
di n- 2- yI)HethyI)cycIohexanecarboxyl|c acid 5

t Thd tllt}écé%gg&ﬁnh Q\tag oﬂ%né{ﬁﬁq vitite ESIRNPIHE sdre manner as in the steps of

Examp'_? %z}qs- ((2# ilﬁlsl%rog‘ge l)tfil ?ﬁ-((% (2@ pi'razol -3-

ylammlel)pdrlgm Mlmﬁzl)yl)gycﬂ@@&anpcagbogyﬂ!p@c@mzﬂuo@oagg(ttg as obtamed in Example 21,
mstead‘bfdravls-?—((&'@)—teﬁ bQM 1H1'ﬂ,yf$ze]%@lﬁhﬂﬁo)ﬂynllﬂ%yl}methyl) 4-(2-fluoro-3-

(trlﬂuq_t}naéah]yp_pgengx yﬂ_?z a.?ec?.gaoz}ylgz 1g|_[1 or%lc?%t is used in Example 13(2).
'H-NMR(§8:Q00: B871 9P mpeds2 s& 533 2p(H5)-4- 610 Exanpl e 24
3.72(1 8yt ehi@si s d,0¥2.8Hz),6. 99(1H d,J=7. 6Hz) 7. 17(1H d,J=8.8Hz),7.25(1H,t,J=8.0Hz),7.38(1H,

dd,J= sa i 61%2‘7%1@}1(&12#% '?ﬁm,gpﬁi;.gﬁﬂlsf(@@ﬁ)d,ﬂ:x(sﬁﬁ&(z}.

mass:517,519 (V41" am ”O?F’y”

Example 23
Synthesis of 5-(trans-4-((2,3-dichlorophenyl)sulfinyl)-1-((6-(1H-pyrazol-3-ylamino)pyridin-2-
yl)methyl)cyclohexyl)-1,3,4-oxadiazol-2(3H)-one trifluoroacetate

Cl

0 0
i
C|\©/Sm, O/(
~ ,NH
N

== NI N CcFiCOOH
HN\N/ P

N
H
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yl ) met hyl ) cycl ohexyl ) -1, 3, 4- oxadi azol - 2( 3H) - one
trifluoroacetate d OO0 C S,,, NH N N CF3COMH
wdDboshhdles H 15 The title compound was obt ai negcBsp807/067250
yellow solid in the sane manner as in Exanple 20 using
5-(trans-4- ((2 3- dichlorophenyl)thio) 1-((6-(1
gﬂrazol yl am no) (yrldln 2-yl) et hyl ) cycl ohexyl) -

1T t&“’c?%‘ﬂ?‘ﬁ‘ﬁ‘&as obtainsd a53avhite F?'ld% Fhg SeBE Rpnenas ip Et‘%wm%bf’ using
5-(trans-A-(BGadiphleroginy )thi®)-¢ {(®-(OH-fyraacis3-ylargin@)pgridin-2-yl)methyl)cyclohexyl)-
1,3,4- &h&sﬂo% m%ﬁwmwb&)efaé a6 bBtaibdd iR Exlthpg 88, u?sreuh BRI, 3-

dlchloEopﬁ;]qnylg% 3) éé&é@éﬁ%@ol—%gﬁ%ﬁﬁ S%é’nﬁ%{,b ta)glgcé(slohexanecarboxyhc acid

trifluoteaddiR( 2SS Bxanpl®UR. 2. 25( 8H, M), 3. 34(2H, s), 3. 73 3. 83(1
'H-NMR (D, OD)55( . 15-I561 B), 18882).995119,40).2. 0ol 2cb3 deFimPird-, 7. 17(1

3. 23(1§n§ 323621’_'2!&?%14 §£ &(glatdzf‘] Eﬁﬁé?_@ij«%&éﬁﬁ? ,6.97(1H,d,J=7.2Hz),7.17(
TH.d,J58. 8fd2) 746 7.2812)879-7 180G mAB0 T 1 H. dgf588,7.2Hz).
mass:S0RSES @49)551 (Mrl)+ 25 Reference 1 Synthesis of

tent but yl

(tert but yl (di phenyl ) silyl)oxy)cycl ohexanecar boxyl a
ExamPJ 4 TBDPSO (1) Synthesis of et hyi
Synthedis of §-@rans-B(€2\3-dichigrhpheyy )ssifényl)) o] IH pyradee k-a hetem byoidy-2
yhmethicysiGR IR 2A0HBRRTSBIPCH WHIGHALERR7250  HO TBDPSO
§ To a solution of 25 g of

4Chy Guycyclohe necarboxylic acid in 125 nl of N N=
marg were sequentially added 21.7 g of
dj39.8Hm of tert-butyl (diphenyl)silyl
der mbollng with ice, followed by stirring

the reactr’on M xture at room5 tenperature for 3

hours. To thelgeaction mixture was added water and

ext r &ted Wt h T)exepgodine resulting hexane sol ution

wad! d M tpJ)brine, dried over anhydrous magnesi um

sul falle ald fiTtered. The filtrate was concentrated

in vacuo to give the title conpound. (2) Synthesis of _

ATHq(titlsrcomparng Wasl pligtiedds poellop Jodis yn) by sAmsimesnasras &y Bowple 20 using
5- (tran§-4fE62| ﬂdwﬁﬁ&@ﬁ@%lﬁﬁ@?ﬁ@G (Q-I-p fazdl3= ylilﬁmgﬁyﬁlﬁz-yl)gleff@l)@/clohexyl)—
1,3,4- Oéa({l I ?(?Hg 50me trxgléorgzﬁ:etate ai g tiim?cs in Eximgll% F% I;]résg(eg% of trans- )28121,3-
dlchloqoghqnhl)thlo) 1 ((6 (1, -thlazol 2 ylammo)pyrldm 3/yl)methyl)cyclohexanecarboxyl1c acid
trifluoroacetate as used in Example 20.
'H-NMR(CD;0D)$: 1.90-2.25(8H,m),3.34(2H,s),3.73-
3.83(1H,m),6.15(1H,d,J=2.8Hz),6.97(1H,d,J=7.2Hz),7.17(1H,d,J=8.8Hz),7.58(1 H,t,J=8.0Hz),7.77(1H,
d,J=2.8Hz),7.93(1H,dd,J=8.0,1.6Hz),8.02(1H,dd,J=8.8,7.2Hz),8.09(1H,dd,]=8.0,1.6Hz).

mass:549,551 (M+1)"

Reference 1
Synthesis of tert-butyl 4-((tert-butyl(diphenyl)silyl)oxy)cyclohexanecarboxylate

TBDPSO
O\K
0]

(1) Synthesis of ethyl 4-((tert-butyl(diphenyl)silyl)oxy)cyclohexanecarboxylate
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200 m of nethanol and 200 ml of tetrahydrofuran was

added 58 m of 5 M aqueous sodi um hydroxi de sol ution,
wa 2loBoyees by stirring at room tenperature overpigng2007/067250
The reaction mxture was neutralized wth 5 M aqueous
hydrochl ori de sol ution, followed by renoval of the
nmet hanol and tetrahydroH%P%g in vacuo, and the

Ml ting residue was ex g h ethyl acetate.

obt.lned et hyl acetate sol {§ 15 was washed with
DA ed over anhydrous maghes hprShsdte and
fllter-d The filtrate was concentr'ted in vacuo to
gi ve the title compound. (3) Synthe5|s of tert-butyl

4-1d 4 ﬁildtrob of 3/5 g @Iﬁ@meaﬁioMah&xbbbﬁmlaahaxmsaﬁlajf eyl a
dimeth&&org%{%g: dvegf sequentlally a9ded 2% g ocft 1 %azo(l% and 3;% Irﬁ o% gzrtul;ultyqn

(dipherid)sil ] ehrokideutngler(cdolipigerithl e kdlipivpdbyy ey thheacios ovxtie xihopm
tempergtu?e%ld.’a f)&ljr %9 tlﬁsgaamél rgfétutree\;/ S agbngl'atél Mactwsvﬁh exane The

successively a I-tert yl di carbonat e
resultingrhgxane gqlu@owasmaglpqq‘gmﬁ)hna?ndﬁgbwr mhw@opqm?gges(wm sulfate and filtered.

The fillrRERAE nténGrated B JaBMAE oY tiettitle %rﬁ,g)uhme r eaction mixture
act.ion m xture

@ Symégs'sc%?ég PR Eﬁlu%?%lab@w?caclf’%%p%w PP ARt y1 al cohol |

resulting residue by a silica gel

coI hr omat ogr aphy (el uent: hexp hexane/ et hyl
ace 9\ to give The title dOs a pal e

yeI | ow oi ll. 25 Reference 2 Synthesis of
4-((tert- Qutyl (di phenyl)silyl)oxy)cycl oh®8xanecar boni tr

i "l)?o a SORIABIHEY 62% g TethiDs 2O BERARI SRy fsily HIRERPA6IRRLRELboxylate in
200 i e Rl P Hof B M A BV M asuspusafig pycroxid

solutiofi] dei)V\?EB[BE%iI@EIFPS@I te@ifetatrd oviskiZght. Oh©rehction nsigtute! was mewfalized

with 5 gfl :tqclf ?y%ro%hlqr 8SOIHU fo;lowidytiy)remo ag:of Ct eo eét)lzzglr(])le%ngrt%rah{ﬁrofuran in
vacuo, endib thselting @ma wioexanl h‘ethﬁlwbaceﬂateﬁéheequé ethy bagetatq solution
was witG With $¥ne Cd?ies) b GPIHEL FaSGS slEYElY AeE drd ARl

ammoni um chl ori de of diisopropyl et hyl am ne,
°°“°e“8'a‘6d@Vﬁfuorfﬁ?&’r"SWB’é'ﬁf%‘PW‘a‘%ol e hydrate and 10.0 g of
(3) Synth¢sis af rareyiyl|4e(vernibpty K diphony BsikyDerydeyalohexdndcprbepey late
TBDOPSYJr oshl oride at room t empePSOUr & fol | owed by
' bm t enper at ure

‘- OHe—eactt+om m xture gOQed-wi t h wat er
and brine]l dried over anhydrous nmagnefi u‘r%g;lfate and
fi tered.OThe filtrate was concentra®Ped I'n vacuo. The

criohargp S F Sol FlieldbcRlsritiububyn oo g in

270 mltod teet- gy ! akoladl see)sutcessiyielyadddues3 t3i g dfdi-cortpiyd diarbofa) and 5.31 g of

4- dlmeﬁx H\%ﬁ%ﬁ%% in r«zodn teﬂlgera uS lloszd l;er s)tlmn(’gl g:)i(célﬁlé &néxrt rg ﬁtl rtocr>m

temperptuge for 3 hoalrsN mjxgure wm@ntrated in vacuo to remove tert-butylalcohol,

and the resulting residue was purlfied by a silica gel column chromatography (eluent: hexane to

hexane/ethyl acetate = 19/1) to give the title compound as a pale yellow oil.

1

Reference 2
Synthesis of 4-((fert-butyl(diphenyl)silyl)oxy)cyclohexanecarbonitrile

TBDPSO\©\
CN
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30

CN O To a solution of 6.42 g of
4-((tert-butyl (di phenyl)silyl)oxy)cycl ohexanecar boxam
woleo8ngk7ds 39 mM of di net hyl sul foxide in 90 mp@f/3p2007/067250
nmet hyl ene chl ori de was added a solution of 2.06 m of
oxalyl 15 chloride in 10 ml of nethylene chloride at
owed by stirrin e reactjon m xture at
(1) Syt of i er RIS ST e PSRRI ur 6 g
.05 M of triethylTBPPR® 78C, followed by
) the reaction mxture 8C for 30 m nutes
and N\het\si-PHr Frg—at—r®om t enpe &H21.5 hours.
The reacflion m xture was washed w thjwater and brine,
dried oveP anhydrous magnesium sul fat® and filtered.

Tog, gau'n oh3FE cYB8e £ gg&m&,r@ Sp%gnyé)gumgﬁ%loﬂafangahmﬁdmd as

resi due was

obtainegkip thewten gf Befbrgneed (A ént0 0 leof aHero{qyleé?eé%lW added .63 gof

ammomuxﬂ/cﬂ-l)&ru?eo 363 M?oﬁd]ﬁoﬁrbﬁyheﬂlmﬂm% Fhy@oxybahAirkedlé Rirate and
e %r ence

100 g 9f {rdim ygewlnfnogﬁil-g-f@v‘scsr%%ﬁanﬁ%e hydfgshiRyidg aL roogriempergs.
followed b)(hilrrﬁighl&neicnmmemﬁu aIreas tem;leganmj@bedn@ﬂ Thé regetixfin mixture was
washe(} vev{‘tt W tert ede gylg%g L4 o%]plh %ﬂ{(ﬁ ?L%lrng H(l) su f?te (g ﬁg{red? g‘gém Hifate was
concerltretnﬁ) mmw &he dbtdinedwgsdtiup yas puriﬁeﬂ h}ga silippeget edernn gfomatography

(eluenﬂ&gﬁw&hﬂﬁceﬁa% f@r to]eghyli‘ dtate) tﬁl@@eﬁle fik Q¥ipBshdt he
(2) Syn%hoes%s oF Il-( tert-bu%ﬁﬂd?phe @ycl)o %é? residue. The
DPERd._e

ogencarbonate
acted with ethyl *EEP e. O The obt ai ned
etate solution was washe h brine, dried
Yz TagnesiUm sul fate WD 2008/ 026768
PCT/JPZOO'/067250 and filtered. e TCNtrate was

concentraPed in vacuo. The obtained residue was
P & §d18Rn faya 22 §bf 4- qazrzgﬁllty1(dc;mw1|591mjakgeﬁudmgmedmoxamlde and 2.39

it of e PR IE ol e R EES S o o 5o af 2 7 of ¥

chlondSymI(heBofSneﬂfyle]Je eltlemde-abJJ’BW fdllovep Yy stirohg the exattivn mixture at -78°C for
'} °

15 mmelte%1 QIIOL{F \%%?iérﬁ glﬁ%%'g gvg%dg g;\tal g&ﬁ%h)g%nﬁé Qt % (o Followed by stirring

the reagtiontmiliyreyat B oz B A mirey ra@@thprmftlr@la at ropme@nergw@fforsloﬁhqym The

reactloﬁﬁﬁit@rte a8 RGshéd with waker g’ld%ﬁl‘l@ lapaE st Qﬁh{y&rﬁhd rﬁagﬁEsu‘n@ Qllfate and
nperature, followed stirrjin he re

ﬁlterednif bt Girale 2 Sepesniraied ¥ YQV"H% Fge obigipagre ‘B’ﬁﬁ’@? ngqfeﬂ &y asilica gel
columiSéirotfdgraphy (@D hexahd @rhexms/cthalidedte =al/ ) hegivesi dtlecomoand as a
ale JW oqre was neutralized with sodi um hydrogencar bonat e,
pPale YR %Ext ract ed with ethyl acetate. The obtained ethyl

acetate solution was washed with brine, dried over
Referefidydrous magnesium sulfate and filtered, and the

Iltrate was concentrated in vacuo. To a sol ution of

Syntheﬁlhéfl -sHtabd H-egeldudmig 700 Ml of ethyl acetate was
r/?>ggﬂed a solution of 96.16 g of p-tol uenesul fonic acid

sti

H,
=N

j%

To 600 ml of ethanol were successively added 59.94 g of tert-butylhydrazine hydrochloride,
79.3 g of sodium acetate and 50 ml of 2-chloroacrylonitrile at room temperature, followed by stirring
the reaction mixture at 80°C for 12 hours. After removing the solvent in vacuo, water was added to the
residue. The mixture was neutralized with sodium hydrogencarbonate, and extracted with ethyl acetate.
The obtained ethyl acetate solution was washed with brine, dried over anhydrous magnesium sulfate
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15

20

15 hydrate in 140 m of ethanol under stirring,
followed by leaving the resultant mxture as it is
wovesaes . The obtained precipitate was col | eetgphoanéh2s0
washed with ethyl acetate to give the title conpound
as a white solid. Industrial Applicability 20 The
conpound of the invention is characterized in that it
and filkeeed. Tlel filtrge oad doncanbrated tromyuoathe Oibtau&d reswlak Wagpurified by a silica gel
L SE Mt
columrg %ﬂ?g&%@??@% t(a%l'} glrlg)é Wﬁ{emélloaté:%?% y 2nll n %w@%@ Wﬂ§ corp@ﬁﬁdjas a pale
yellowgild thus it is expected as a useful antltunnr agent in
the field of pharnaceuticals. -69 WO 2008/ 026768
PCT/ JP2007/ 067250 CLAIMS 1. A conpound of general
Referepegdyla 1: R RB RRI1 (1) 11 N W X2 H 5 wherein:
Synthelk of 5-rear-bugylF1658yazat-S-amink p-telkneSifloRad, CONRa2Ra2'
NRa3CORa3', CONRa4(ORa4', NRaS5CONRa5' Ras",
N 6', S2NRa7Ra7', NRa8SO2Rag', CORa9, SO02Ral o,
N-\'NO2, ORall, or NRal2Ral2', wherein: Rai, Ras, Rao,
/)EéS, Ra8OHand Ra8 are each independently a hydrogen
atomor lower alkyl; 10 Rae, Ra5', Ra5", Ra7,

A M A a@é‘?dhmﬁ” TR —
112.54% dfRodiing aCutaté/iide720il of Behlsmasrylonitrilé ﬁtfrecrre tanpsnahﬁet, fdlloead by
stlmn&t%fI bea%t%?r ml)r( 0}’9 alt g(ﬁ’%k}ﬁr ]I>2 h%grrs]tA%er 6lpoevhn Z e S\M]V%P't lﬁ vacui)f water was
added toi the wyideey ahmm1xtlawmeu@ajrzghmysod1uamy|dcpggnca@ngqte anchgxtracted with
ethyl al:éﬁ%@ The Io?( @(’Qtﬁ’}q acdlts éo%ﬁ wal %yghmmbrldeow over anhydrous

I ower _ al kyl sul fonyl am no,
magnegplmégl@te M t'ereg,| 308 WC@V%?)W% conqeag@i:d in vacuo. To a solutlon of the

obtainéd réHduGR T (ORI fthy N etafe WS hddt B a SRR D6.16 @w -toluenesulfonic acid

v e LS sy BGOSRl RS v
The obiRaied pRaipRatames Kdlk@td selotashed dathethgbaretate, to gwg diehide compound as a
white{g}ng ni trogen atom which they bind to, may forma

nbered or 6-nenbered aromatic or aliphatic

het erocyclic group which may be substituted with one
Indust,qngnArl‘gpﬁ@bmfy the sane or different substituents selected

from < substi tuent e n < subst

g BLfgmPpaund; of the ‘P]"él‘"b‘gb'ﬁ L@f"ﬁﬁ{‘”}‘hﬂé\% asz&ﬁh‘ HEWt sfan%rgl%fy action as
well advynkirgixtycraetibnywith élﬁerlaﬂﬁiumor%énts, birad on e)RaHaénI ARath A Rd¢ctive inhibitory

re

action, an(qi thRg& |s.ke Pecte%%g Hée@tﬁ g&ggxgcgr%ér%f rﬁh?ﬁ%ﬁ ggﬁﬁng%cgmg?lgmr o

of the sane or dlfferent substituents selected from

<substituent group L1> or Rl is a |ower alkyl which

may be substituted with one or nore of the sanme or

di fferent substituents
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sel ected from <substituent group M>, wherein
<substituent group M> is a hal ogen atom hydroxy, 25
whbdos@26768an0, am no, carbanoyl, am nosul f onyl pci/FR06H067250
| ower al kyl am no, di-Ilower al kylam no, | ower
al kyl sul fonyl, |ower al kyl sul fonylam no, |ower al koxy,
| oner al koxycar bonyl, |ower al koxycarbonyl am no,
| ower al kanoyl, | ower al kédbdM®xy, | ower al kylthi o,
and carboxyl; or Rl is. a heterocyclic group sel ected
fromthe follow ng, wherein Y1 and Y2 are the sane and
di fferéné COWﬁWdé%éﬁ‘eaal fyarldden at om or | ower al kyl
oyl y be substituted: -70 WO 2008/ 026768 _
R3/P NJIP20§7/ 067250 N OY~ S~ Y Il N-NHNONNON OO

NH, QL CR, 1Rc2 wherein Rb is anvver aIkyI whi ch
may be subsfituted, (d@nd & and Rc2, which may be the
same or difflerent, are a hydrogen atom or | ower alkyl;
[ e vvhich may be substituted; 5 X2 is CH,
CX2ai or whelein: X2a is a lower alkyl; or X2a is a
titught selected from <substituent group A >, or
| ower pat'ky '€h is substituted with one or nore of
the s¢re or different substituents selected from
<substituent group A > wherein <substituent group
whereif, > i s hal ogen atom cyano; hydroxy; |ower al kyl am no;

Rdi h)Qi‘P@gren Qt'olﬁ}’# asn r@boﬂ;.,P dON‘l@a{Ra?N‘i@a}@OHyb ' @(BNMR ?eN&SCONRas

'subst i tut ed wit or nore hydroxy_arou ovver
Ras", NRuqc{AQRag éozlélﬁdRav o%ﬂsoﬁakﬁ%q’ f%}a’ﬂw’ Q%ga’
whEBIRX2Rx3, NHCOR x|, NHCO\lRXZRXS NHSOZNRXZRXS
NRx 4 e
RS S R G AR Bl ol c’fri%w%xf%y'
ameh, RG' RuhRgh Rr.?ml;ta DR hei lsamae each gidéfeadatly a hpdregeaatom o lower
alkyl wfh!{é# %gﬂ}edlmgle & rk%rk of fﬂ@'sa%!: JraMrRG s?MQﬁ&én%sLéEl@Qed from

| oa e substituted;
<Sub5té'{'°PIe$T AR kv e‘W@“‘F& ESUQFFH“%BQ oup Ie@ dt mialoggp Pﬁ“‘t Pedroxyy ?‘8@@1““0

amino, Q:Eﬂﬁﬂnt))? Miﬁ&?lf&ﬂﬁYmﬁe rldwerfa‘l]@lﬁhﬁn& di-leWwerGH KVRIHIAS, BSlver alkylsulfonyl,
I.C eterocyc rou cont ai-ns
over G blBpyiigah R LA NP T A5 R RH DS LA SRR, lover
alkanoglu bmer ztlaneyipxya hﬂvemnylﬂmﬂ abk&Grbowyili priavidedy hdpveeveh) thasRpendoR.;'; Ras'
and Ra %aelgt"' R alnt XQ:%Q%ET“%EIT?Q]S/ og&%@ (NltﬂltMLtrJggﬁatomlch they
bind tOS l]ilb)S fqup @thaemlzyred)@ & “?eg‘b&feg aroprgtigorpliphptic éeﬁerapycgm gopp, which may
be subfiRited QY Gilelof mFet Ehe%ﬂngbr SFOtRIsNRtRAbt @Rled AOM <fi‘sluﬁfﬂtue,nt group
sel ected from N, and *’i and mh;@? %wbe SéJFStI tut
Lz, whrestnet be‘WéF“h%%Ig?éds S Thgn el P b P ety
S ®E RGARRO R 8 ROMR Hfant RG; &k ewhaidepenkaitly ahgyrogdncatat Gll,lpwer alkyl
which rrrr%}/ bep s%bg’tl%{sé \INEtllflgneedor Vr}nlotrehof%(eosar%g gr different substituents selected from

<substituent group L,>; or

R, is a lower alkyl which may be substituted with one or more of the same or different substituents
selected from <substituent group M>, wherein <substituent group M> is a halogen atom, hydroxy,
nitro, cyano, amino, carbamoyl, aminosulfonyl, imino, lower alkylamino, di-lower alkylamino, lower
alkylsulfonyl, lower alkylsulfonylamino, lower alkoxy, lower alkoxycarbonyl, lower
alkoxycarbonylamino, lower alkanoyl, lower alkanoyloxy, lower alkylthio, and carboxyl; or

R, is.a heterocyclic group selected from the following, wherein Y, and Y are the same and different,

and each a hydrogen atom or lower alkyl which may be substituted:
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nei ghboring two carbon atons constituting the

al i phatic heterocyclic ring may form a doubl e-bond; or
w@08/0b@ver al kyl which is substituted w th thecr/gr2007/067250

al i phatic heterocyclic group; or X2a is a 5- to

6- menbered aromati c heterocyclic group which contains

at | east one atom selected fromN, 0 and S and mhlch

na k@ substi t ut@ 1a | ower sal kyLymhich is
s ut ed_wi aromat i Sﬁ?ﬂéocycl ic group; W
[ th foll ow due -7 V\D 008/ 026768
PCRFIPBb07/ 0672 'Wz\MH--- N wherein: W is CH,

N, NH O, or S; W is CH CWa, N, N\\2b, O or S,
wherein W2a and W2b are each independently a hydrogen

atogy  Schal ogenoato s cyano, vver i kyl havi ng one
t t ar bon cycl oal | ng three to five
C bon at ons; al kyl aV| one to two carbon
at ms—NNhl ch may \pe- Nubstltute g h one or nore

ha ogen Y2toms; VB is ®2or N and at ?east one of W,
WB is_carbgn atom however,

R, isf, Sdﬁg) 81 NH; Re,i 08 {(Re1 %gﬁ)@@rWs .a,,?dvesalk)d rwhéc\{lvmay be’ substlt?xted and
R.: an@R@) WlEiEMhy sthd 3amR OF dipfebr, fre @) drogen aefi elowdtatenf . 2.

.The ¢ ound accaording to daiml or a
R 'Sp%‘gt}eﬂlag;gﬁ‘#'i"&agl e 5@%%& abl e salt or ester thereof,
X, isBHr @€X13, 0NN whesah:ected from Wa Wa W2a S ONH HNH

Nofs Rl V8P NS MO NN H i HNH NN
HHN NWa Wa NNH 15 H NON
Ff2a Is|ajqubstituent selected from <substituent group A,>, or lower alkyl which is substituted

with one or more of the same or different substituents selected from <substituent group A;>, wherein
<substituent group A;> is halogen atom; cyano; hydroxy; lower alkylamino; di-lower alkylamino;
lower alkoxy which may be substituted with one or more hydroxy groups; lower alkylthio; and lower
alkylsulfonyl; or ’
X3a is COORy;, CONRpR,3, NHCOR «1s NHCONR,;R 3, NHSO;NR0R3, NRysRys, or CH,
NR,sRs, wherein:
R, is a hydrogen atom or lower alkyl which may be substituted;
R,; and R,3;, which may be the same or different, are each a hydrogen atom, lower alkyl
which may be substituted, or cycloalkyl which may be substituted; or alternatively R, and R,s,
together with the nitrogen atom to which they bond, form a S- or 6-membered aliphatic heterocyclic
group which contains at least one atom selected from N, O and S and which may be substituted; and
R.4 and R,s, which may be the same or different, are a hydrogen atom, lower alky] that may
be substituted, or cycloalkyl that may be substituted; or
X;. is a 5- to 6-membered aliphatic heterocyclic group which contains at least one atom
selected from N, O and S and which may be substituted, wherein two hydrogen atoms that are bonded
to the same carbon atom of the aliphatic heterocyclic group may be substituted with oxo and
neighboring two carbon atoms constituting the aliphatic heterocyclic ring may form a double-bond; or
a lower alkyl which is substituted with the aliphatic heterocyclic group; or |
Xs, is a 5- to 6-membered aromatic heterocyclic group which contains at least one atom
selected from N, O and S and which may be substituted; or a lower alkyl which is substituted with the
aromatic heterocyclic group; -

W is the following residue:
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3. The conpound according to Claim2 or a
phar maceutically acceptable salt or ester thereof,
wobeseraeR3 i s a phenyl of which 2"d and 3d posdt/iE067/067250
are substituted with the sane or different two
substituents selected fromF, 4O, CF3, and CN. 20 -72
VD 2008/ 026768 PCT/ JP2007/ 067250 4. The conpound
ac e Wig to Caim3 or a pharnmaceutically acceptable
ester thereof, wherein <substituent group L1>
alogen atom hydroxy, am no, carbanoyl, | ower
alk m no>~di -l ower al kyl am no, and | ower al koxy; and
.<substituent group M> is a hydroxy, carbanoyl,
whmeﬁninosulfonyl | ower al kyl sul f onyl am no, and car boxyl .
EH qg qsqp%und according to Claim4 or a

arhateutlcalfy acceptabl e salt or ester thereof,
szh EHeCW.xXN, NW,CR @S, hergin WihandO¥mprsieach indapordgitiya hygrogen atom,

5 halogegal% )gng Mower Qh@f m&g&hé b Yar@&lcfd?ﬁsag&lcﬁ)aﬁ(gaﬂavﬁi% 1t58d 8 five

t her eof , wherein
carbOWSe?rdov&rzﬂl%(h'eﬁvm&@ne lortwo eHBOAE WhickmeY B swhgtituteghpith one or
more HARGEh Aorhyydr ogen atom or | ower al kyl having one to
‘Wih ee . carbon atons; or R is selected fromthe
PN A O-YJ 00O YS I NONN-NHN-NH and R
at leaston®of \8;, VGOandoW; SCarborl ord; hoWeeer coad WndWaaod Wdiaregiot o
. ' a pharmaceutically acceptable salt or ester
10 Smwh%%@%ﬁ%??ﬁﬁ%erein: Wis selected from Wa Wa N--S |
or a phamaceyticpllyNcegptakje splt onpsighibereetn \W2a is a hydrogen atom
hal ogen atom cyano, or nethyl which may be

substifuted with one to re ne at . 8..Th

compouhd i b gEep g ta i T gF » Hagate e BT it orester
thereofiohapihabisseeabd fran: ester thereof, wherein Wis any

one of the\&oIIOMAng H-w, HN 25 9. A conpound

Waa mhlch is: /:Z:i;>_-— /:Z:T;>R—~
I ”>\ A L L

N—NH

T

15 H N

W, lF]

3. The compound according to Claim 2 or a pharmaceutically acceptable salt or ester
thereof, wherein Rj is a phenyl of which 2™ and 3" positions are substituted with the same or different
two substituents selected from F, Cl, CF;, and CN.

20
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(a)

trans-4-(3-chl oro-2-fl uorophenoxy)-1-((6-(1, 3-thiazol -
w@20UsAns7e®) pyri di n-2- yl ) met hyl ) cycl ohexanecar pexyPi067/067250

acid; -73 WD 2008/ 026768 PCT/ JP2007/ 067250 (b)

trans-4-(2-fluoro-3-(trifluoronethyl)phenoxy)-1-((6-(1

, 3-thiazol - 2-yl am no) pyri di n- 2-

yl ) met hylThe cyropavhé xaneliggrtt Clayrh B or aphatdmacgutjcally acceptable salt or ester

thereol:L % m‘ks&%ntﬁeg gpdtllk ¢r-OR E%Pgag 0111?I (hg@ro{ql amj n%héa?\fagioglz Io\éJef"

pYr I anecar b
alkylalgm() i-lower alkylammo and lower alkoxy, and <substituent group M> isa hydroxy,

carbarﬁdyﬂ%ufi)s‘ﬁ%n;i MQlElOJll%rlsﬁﬂfBﬁ)flinhi% QRetdmdxyphenoxy) - 1- ((6- (1
H pyrazol - 3-yl am no) pyri di n- 2-

3 yl) met hyl ) cycl ohexanecar boxylic acid; (e)
t r ans- 4-7Thz-cdmpound-aledrdin® tooPlaienoxy ) panhidsutichtly pocepratdé salt or ester
). azi,n-2- y l)nmethyl)cyc
thereof, Y ETAOIMEREACT de; ()
5-(trans-4-(2-fluoro-3-(trifluoromethyl)phenoxy)-1- ((6

( 1 Hpyf h%%% iy Ia&mdﬂ'%)tptidug ISt 2phal19aceutlcally acceptable salt or ester
met h I ch - oxadi azol - 2( 3H) - one,

ohex
10 thercols el HOUE QRGN POpRE TPy Rar e the Gamé wﬁ%ﬁ%ﬂ and
each a|hy§ogdn&[6nn&)l&ydfr|aﬂdynha3mg one to three carbon atoms; or R, is selected from the
foll éi)nethyl)cyclohexyl)-1,3,4-oxadiazoI-2 (3 H-one; (h)
oflow (trans (3-chl oro- 2-f I uor ophenoxy) - 1- ((6- (1

ol - 3-yl no pyra2|n- S
thyl)c C ohe oxa azol 2(3 H)-one; or
(

N{Irans- 4- ((ZNS/NHchI orophehly‘i’)"g'blfonyl) 1-((6-(1H py
razol - 3-yl am no) pyri di n- 2-
and R)i¢ D tsay by $9,cl ohexyl ) -1, 3, 4- oxadi azol -2(3 H)-one; or a
phar maceutically acceptable salt or ester thereof. 10.
A pharnaceuti cal conposition conprising, together with
phar maz.elieicompdupd a@ordingde Plaith b@r @ pharmaseutiallyadcepgatie salitor ester
one conpound according to Claiml as active
thereo* %ﬂ?lrg ient. 11. An Aurora A selective inhibitor
WlSé@'Fﬁi?‘i figmig, together with a pharmaceutical |y
w,acceptabl e carWier or diluent, at |east one conpound

ccording to da\m1 as active ijagredient. 25 12. An
unor agent i Sing, th wth a
ar ceuti acc ptablﬂ——cgfrie or diluent, at
ﬁg?Efégﬁ C odnd ording to | as active
edi 13 ANconbined preparation for
S|nultaneous a ate, or sequentj al gninistrat
20 whereip s sy SogER g ina ertﬂé%éwanoewmiﬁ PHS D (A O é‘i?a'itate% with one to
three flbBMAR@hd. ons: 30 *a preparation conprising, together
with a pharmaceutically acceptable carrier or diluent,
a conpound according to Caiml; and *a preparation
conpri 8iThg comp;glgd heserdivigtt Cleimp  @r arpleasmadetigially acceptable salt or ester
thereoﬁ%@t@&‘r’w li€an§ 3hd 6fQﬁe ffiowihguent, one antitunor agent
se ected fromthe group conS|st|ng of antitunor
gting agents itunor antinetabolites,
pl ant - deri ved antitunor agents,

tit r anglbigtics, [ [ .
H L%;ﬂqge pl ati nux ex 35 conpounds, antitunor
25 fhoteci n derivltives, antitunor tyrosi ne ki nase
|nh|b|tors nonocl onal antibodies, i nterferons,
bi ol ogi cal response nodifiers, and other antitunor

agentg,g&mﬁﬂgﬂggﬁm%qyticalIy accept abl e salt thereof,

wherein: - ) ) L
(a) trans-4-(3-chloro-2-fluorophenoxy)-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-

15

yl)methyl)cyclohexanecarboxylic acid;
-73 -
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WO 2008/ 026768 PCT/ JP2007/ 067250 the antitunor
al kyl ati ng agents are nitrogen nustard N- oxide,
we Ysbepnespham de, ifosfam de, nel phal an, busupésme2007/067250

m tobroni tol, carboquone, thiotepa, raninustine,

ni nusti ne, tenozol om de, and carnustine; the

antitunor antinetabolites are nethotrexate,

6 chireracaQefuord-fétriflidromeétig)pherexg)alb (6463 ithigzol-2-Flamino)pyridin-2-
yl)metﬁ Ig&{ %He@:ﬁbclx?'h& fur doxi fl uri di ne, car nofur,

ar abi’ne ocf osfate, enocitabine, S-1,
géﬁmapsaﬁzq%dw lorpghang )l (6- asﬁdthwéﬁe?rrl@n@g)pml@ear um the

yl)met%r]}cy&mgneag}gdxmlpgcl,d;s are actinonycin D, doxorubicin,
nor ubi ci.n, neocarzin
o aEy Sl Py egwbl246A?%yraa?lcﬁa¥'@r‘w0>w"dm z

yl)metngp)cwme&arrecarzomynsicail n sti rral amer, idarubicin,
Si [Q | ru | t
T A i

yl)metwlhﬁdsfhwmcarhqxepdsl de, sobuzoxane, docet axel,
pers '(ttaﬁsxetz-ﬂubmﬁ-(ﬁhmrcmiehiyl’)ﬂiendxmal -G H- pyrmol-3-ylamino)pyr.idin-2-
yl)meﬂﬁh)%tddﬂ%qg@&,@&a&pgﬁggy&gs are cisplatin, carboplatin,

[ati’n

AL B SR PR e
yl)meﬂafﬂ’)cb/ctoarmt)ﬁdtﬁe@qadlaz015(3Hh@eant itunor tyrosine kinase

i U@B@r&@ﬁfﬁ éi’fl&o-@ﬁfubr‘bbl{éh@oy) | (81 HLpj2tazoB 9 Rn@BIpYrazin-2-

and erI otini b; the nmonocl onal
yl)meﬂgﬁfyciﬁ’lg g”af%xaéa?oll SEHETS ¥t uxi mab,  bevaci zumab,
a(l)eiﬁmam&%i*-dahlarophqnﬂésvumhﬂts@ @ Heyiapaldrylastrspyriding-
yhmethyht@loch€yDi 34-odadibI-L@HPshea- 28, interferon a-2b, :

I '8¥ £ ﬁﬁa%%@ut&%l&[ ﬁclaép%{b{leesraﬂ Or é’steil'th@reof 20 and interferon

ogi'cal response nodifiers are krestin,
Ientlnan si zofiran, picibanil, or ubeninex, and the

ot her ﬂf‘?\ ﬁhuwcelﬂigﬁQBrﬁ &fitfon %JI%Z‘%:‘ ngﬁer with pharmaceutically

L- aspar agi nase, rocar azi ne I ne,
accepighlafagiey endilyanti %éeast@em%@aoareq gecording {q Glainy | asactyeipgrpdient.
dar bepoetin al fa, anastrozol e, exenestane,

bi cal ut ami de orel.i flutamde, fulve

Dbt Lo eSO il SR 4R b haceuicat
acceptabtllclaariee ukdiluent} A Jaasttono@inipoahd &cording énClaint I asactickeipgredient.

bortezom b, capecitabine, and goserelin. 14. The

conbi ned preparation according to Caim 13 wherein one

of or Bowin apfitumpeagenigomprising teethisaharhaimseenticallygeceptable
carrier OF &ilueft SAGEEIE @GHhsound &Lorlihg tdf ORint PAPARGLinRleiRAr at i on

according to O aim 13 whi cﬁ is further conbined wth

at | east one preparation conprising, together with a

phar mate W doadiney pﬁﬁﬂﬁﬂﬁl&ﬂ sﬁm(lahd‘oiuﬁ lseparate] bt sequrintialadministration in
the tregmfnt t u%?era %3)%‘1515? neo se%arat% grgparat{og% gr OUD consi st ng of
*a prearatiomednagyisingt tesetheamth 2 phasmaggntidally @qcpmsble gAraior ditnenty@epmpound

accordg,gttd éump[ Agents, antitunor platinum conpl ex
ounds, antitunor canpt hot eci n deri vati ves,

*a prepgfpy eprRRrising taggthee Wih A RBAMAGTHIGHY atceptabinfrsidr Ghdifuentgene
antitun@Jd hge&ho&nee&d filofhttRd Fredipddasisting oF aglmair ak?ﬁﬁﬁg%‘gents antitumor
animefgB 5, BTN T TN AL et Ay pif-comples
compoohefsj anethmion ca@hpshatecin3ierivatives, p:hmunmwustmq:lahdsymawaexpxmoelonal
antnbocﬁ?sl B\t&#&%‘h? %fdlo gchlﬁreyp\Qn%QQ&{l% Zrﬁﬁotr?q{lt&uprg&%gé&@&%ﬁ)garmaceutlcally

acceptable salt thereof, wherein:
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16. The conbi ned preparation according to Claim 13

wherei n: anong the conbi ned preparation, *one is a
wdb®Batats on whi ch conprises, together Wi th a pct/iyp2007/067250

pharmaceutically acceptable carrier or diluent, (a)

trans-4-(3-chl oro-2-fl uorophenoxy)-1-((6-(1, 3-thi azol -

2-ylami no)pyridin-2 5 yl)nethyl)cycl ohexanecarboxylic

acthe ant{tiijor alkylating agents are nitrogen mustard N-oxide, cyclophosphamide, ifosfamide,

melph&li;?gﬁsuﬁm{ %ltfgl)rldﬁlqoq c 'b)()él{olng M%%JTE%WJSDIWEMI)C t%m()go%nglae and

camlugﬁlﬂy,methyl)cyclohexanecalrboxyl|c acid; (c)

t r &0 gntfturhe antidlEabyliRG Qﬁhﬁdﬂ%)é))a‘tel 6(n(e66af)tlap§1ﬁe rﬂib@s’i@g mére} t@purme

mn yr
5 ﬂuorfBra%o L)tegatl"u(rj Idgmﬁunc}/ 1!12 (r:gsrrtng r cytgraLn?lQ ec))(ltaag1 gl%rocfgé(fzte enoc1tal>me S 1,

gemcnﬁablﬁﬂﬂudar(&net hndlqreﬁneﬁexéd ﬂlséduumr onet hyl ) phenoxy) - 1- (( 6- ( 1
no
yI %ﬁr‘?ﬁ or anM i0 oucs )%%)ﬁg% 11 81)r(1 [fd%xogét}lcdr;l, d'(luersorublcm, neocarzinostatin,
bleomyairg pgpldknjc;m, ghdomygn o, aqlayml@p[pg‘myhiyy\, gpu@plsm( Zinostatin stimalamer,

idarub 3 Fd’ﬁﬁ)% -and Vilﬁmcﬂp) pyrazi n- 2-
y met hyl’) cycl ohexanecar boxani de;

¢ pbﬁfsdemw(dzanflrum ggents eterv"fcrlﬁreneomlmm yindssBing.etopogides
sobuzoxéﬂe hiyceweazlﬁbm&cey laddWinértipine; di n-2- 15

L R Y Sh GRSk it SR BPh- FSeha D irhfl, e

oxmmhhmyrazol 3-yl am no) pyri di n- 2-

y| gggﬁtwrhg{%%@btﬂﬂ?gg%{ ggr%&?‘% s Fre §FF géc% ol%éa?-'_gndQ:gﬁpthotc:ah

trans uor O enoxy
o prtitener3yrosingkinasy phibiers ﬁtegeﬁtlmb imatinib, sorafemb sunitinib, dasatinib,
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16. The combined preparation according to Claim 13 wherein:
among the combined preparation,
*one is a preparation which comprises, together with a pharmaceutically acceptable carrier or diluent,
(a) trans-4-(3-chloro-2-fluorophenoxy)-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-
yl)methyl)cyclohexanecarboxylic acid;
(b) trans-4-(2-fluoro-3-(trifluoromethyl)phenoxy)-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-
yl)methyl)cyclohexanecarboxylic acid;
(c) trans-4-(2,3-dichlorophenoxy)-1-((6-(1,3-thiazol-2-ylamino)pyridin-2-
yl)methy.l)cyclohexanecarboxylic acid;
(d) trans-4-(2-fluoro-3-(triflucromethyl)phenoxy)-1-((6-(1H-pyrazol-3-ylamino)pyridin-2-
yl)metﬁyl)cyclohexanecarboxylic acid;
) trans-4-(3 -chloro-2-fluorophenoxy)-1-((6-(1H-pyrazol-3 -ylaminb)pyrazin-2-
yl)methyl)cyclohexanecarboxamide;
(f) 5-(trans-4-(2-fluoro-3-(trifluoromethyl)phenoxy)-1-((6-(1 H-pyrazol-3-ylamino)pyridin-2-
yl)methyl)cyclohexyl)-1,3,4-oxadiazol-2(3H)-one;
(g) 5-(trans-4-(3-chloro-2-fluorophenoxy)-1-((6-(1H-pyrazol-3-ylamino)pyridin-2-
yDmethyl)cyclohexyl)-1,3,4-oxadiazol-2(3H)-one;
(h) 5-(trans-4-(3-chloro-2-fluorophenoxy)- 1-((6-(1H-pyrazol-3-ylamino)pyrazin-2-
yDmethyl)cyclohexyl)-1,3,4-oxadiazol-2(3H)-one; or
(i) 5-(trans-4-((2,3-dichlorophenyl)sulfonyl)-1-((6-(1 H-pyrazol-3-ylamino)pyridin-2-.
yl)methyl)cyclohexyl)- 1,3,4-oxadiazol-2(3H)-one;
or a pharmaceutically acceptable salt or ester thereof; and

*the other is a preparation which comprises, together with a pharmaceutically acceptable carrier or

diluent, paclitaxel or docetaxel.

17. A pharmaceutical composition comprising, together with a pharmaceutically
acéeptable carrier or diluent, a compound according to Claim 1, or a pharmaceutically acceptable salt
thereof; and an antitumor agent selected from the group consisting of antitumor alkylating agents,
antitumor antimetabolites, antitumor antibiotics, plant-derived antitumor agents, antitumor platinum-
complex compounds, antitumor campthotecin derivatives, antitumor tyrosine kinase inhibitors,
monoclonal antibodies, biological response modifiers, and other antitumor agents, wherein the
definition of each antitumor agent is the same as defined in Claim 13, or a pharmaceutically acceptable

salt thereof.

18. The pharmaceutical composition according to Claim 17, comprising a compound

according to Claim 1, or a pharmaceutically acceptable salt or ester thereof; and paclitaxel or docetaxel.
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