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Field of the Invention 5 The present invention is in
woOheosfossdsd of medi ci nal chem stry and rel at es POT/US2005/041945

protein Kkinase inhibitors, conpositions conprising

such inhibitors, and nethods of use, thereof. More

particularly, the invention relates to inhibitors of

Aurora-A (Aurora-2) protein kinase. The invention

also relates to nethods of treating di seases

associ ated wi th prot SKINASEANSHBITORci al | y di seases

associated with Aurora-A, such as cancer. 10
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Rodd' s Chem stry of Carbon Conpounds, Volunes 1-5 and

Suppl enental s (El sevier Science Publishers, 1989). 10
wargwrissssReact i ons, Vol unmes 1-40 (John W ey aRdT/Ssom®3/041945

1991). March's Advanced Organic Chem stry, (John

Wl ey and Sons, 4t' Edition). 15 Larock's

ConpT eWe Gs¢ene atll GaM.CWhitsaRedredtimgtGrongs \MBtdaRibl | sher s

| nC. Syndi8R) Thitl Bditidal WileyNJew S di3.9862. 20 U. S
Patent No. 5,011,472 Al of the above, publications

are fncar ' Y e A 1L 19R_tFLety
to tg,%l%ggﬁ@ er*;%ggg%gﬁt? O SRR YRS 133 G
pat e t 8?‘1”%§P%5r1 a]r:)pl ication was specifically and
individual |y indicated to be incorporated by reference
i n i Reddnichenaislyy obEaoniCeongrounds ValymenkS afor a

ki naSupplementals {(Blagvigr Ssfiense Publishetss £€9%%)ne prot ei n

ki nases associated wth mtosis. Menbers of the

f am OygadRrRsstiom ¥ollirsds 1740 (Johb VEldytdndrSonecl@dl y.at i on
during mtosis and are degraded by the proteosone
fol | pm j RPN 2@02) J.
1 S ANl OIS OO BL Bld sof2802) ).
conp?exe ‘W th other 30 proteins, including

cytoskel etal structures. The Aurora, kinases share a
consIe‘?'rQ%lgS ompeehensivg Organig Transtorpations, (V(Hi Bpblishess o
var i e 88%Pei ng observed at the N-terminus. Aurora-A
(Aurora-2) is unique in the presence of two |ysine

r esi dige Paient Wbe5,008;250t | de- bi ndi ng domai n of the

ki nase (Warner et al. (2003) Mdl ecul ar Cancer

ThergRephicAtNo%.680420) . 35 Maxi num | evel s of the
Aur or a- A pol ypeptide, and nmaxi mum Aurora-A activity,

are served at the G2/ Mitransition | eading.into. . .
i t ogﬁ c?% g}e o'%ﬂ%% Bubqwa%nﬁ e H}:?SWES%%CF pcagllndb_yzrg%nce in their entirety
t02 RO riOESeht aPFEISAH DAL A %ﬁﬂl@catib@,%'tén% bf‘gatéﬁt aﬁog_ﬁcation was
mtotic spindle pole (Gahamet al. 8200 J. Biol.
Smhi@ntlll}zwf indiyidpally indigdgdiio betinedrporaed g reigrense i its entirety.
Chem 277:48714-23). Aurora A appears to regul ate
Stabe efivhsAre duplication with aberrant expression being
associ ated wi th aneupl oidy and an aggressive clinica

phenphe/ResorPRinbdes dtedd familyofsetihdhhidbiicSproutkinases associated
observations, and 5 additi onal %)}Ee“ ment al dat a,
agg (i

wih gytests. Membdrsofitha damdy derspistram digtingt guhgedulaplosalizaion during

mi’tlggg g‘@a@? g‘éé"% acgbeye %%0t%%%§%ﬁ§w?n%2&?¢%o%ﬁnitosis (Graham et al.
(2002) J. Biol. Chem. 277:42419-22). The kinases are often found complexed with other

proteins, including cytoskeletal structures. The Aurora kinases share a conserved C-
terminal catalytic domain, with greater variation being observed at the N-terminus.
Aurora-A (Aurora-2) is unique in the presence of two lysine residues in the nucleotide-
binding domain of the kinase (Warner et al. (2003) Molecular Cancer Therapeutics
2:589-95).

Maximum levels of the Aurora-A polypeptide, and maximum Aurora-A activity,

are observed at the G»/M transition leading into mitotic prophase, with the polypeptide
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Cancer. Inst. 94:1320-29). Aurora-A also appears to
function in neiosis, likely in separating honol ogous
wohowrmsssmes and in spindle rotation. |njecti oRCOMUS2005/041945
anti bodi es agai nst Aurora-A into 10 Xenopus oocytes
prevents first polar body extrusion and causes arrest
loaathzmg tOShéSmﬁtoﬁ@&ﬁhcﬂle pobdf (Grhhanf 20413(2002) RBi Ribl. CliapiR77:42419-22;
6-41 The X g s kinesin-like protein, EQg5, i

Sakﬁb%«wl 1@00%¢/ éwé -R13:48314-Ra} oAurore A agpsars qqregulzte
t {
LR Bt T B Bl SUESER ik mepiciy nd
anltg3te3BiOe tinicaieRstpd, Phaitichiasly G golkPfEin{obe r sadhomsemu@is, and
(2001) J. Biol, 15 Chem 276°30002- 10@
adgiipnphemgrimenighdate, syggesh thas sy abserma ceflsAnroge-dndiswptsdhe

B e

Conesghar y4:8320029)| eads to chronosone condensati on,
abnormal segregation, and the [ oss of chronosones

duri Rﬁroﬁl-f‘&oﬁé p?@é}s iR hRRtiSn {d Heibsis ARGHS # RBAdtind Anologous
emergi ng nodel ‘for histone phosphorylation is
chaorabsegmagsnd o spiadle r@dtiaf. Injestiomef mtébglieaagamst Antreraeh mto
artiall redund ic activifies are

e
XeHoBBL P ES PRTVER'S té%ogﬁﬁ’wﬁ%&?iwsé% URRS TSt pedons I (Castro
femst.
o, T T SRl e N LRE pRABh S g knowm to
hmmmﬂBHMBMﬁnhﬂnzykﬁéihndlfy hlstones in a targeted
manner, i.e., in a sequence or domai n-specific manner
in tlh%dﬂﬂf@heﬁktvztr@ﬁtudﬁaﬁ @nmb icht AEQaBY {s'inddip6rated ifto.chromatin and
Scrittori et al. (2001) J. Biol. Chem 276:30002- 1J)
phOﬁplzwhatﬁs bistanedi3, apgd p@a*sablﬁhss@fp@di@ (Serigleria! @l (2A4d) J. Biol.

t difi
T D POBYS 108 PAh TS 1ioR GF T AR R capdipsolte
asé@ﬂ&? ré:pp@irs tdBe é\bldméﬁfelileﬂéiﬁen En’ﬂf&rﬂrdﬁc&feﬁ daa§ies] Bhesltion of H3
wth mtosis and neiosis. For exanple, Aurora-B

phospirasylatiay leagploahzomesopieagpndensatien, ja ahnorsiah segiregapign;tangd the loss of
net a%haSE1 | at 8 durl m tO@ § chromati d separation
hRTPPSORS &gﬂ%% "Sﬁé'n %%ﬁ% 4)" and -3 WD 2006/ 055831
r eover,

ZSIQ@Z lié,l%e géﬁw@%&ﬁdg& %yhsék' Shhawhp N@'«mn is Applogous to that
TS A B ISR

higtonomadBicatias tap pﬁﬂmthnmmamcmlt in differentdeliular cantexts.
pol ypepti de t hat assocgg es wWwth th | nner centronere

F‘Hr?ﬁal%}ﬁ ePYHeZHISP ﬁ’rﬁy I 1@?@3‘?56@ B » Sthilg othsr SIUAREE modify
hlgtHﬁésrblg 'ﬁr%gt%? Shanndl YL Vidh &?{e%r tdgmgfﬁl s}p@&?c\fﬁé}m\@f fnfthe context
Irnhibrtio as ce

apopf osi s as
ofeesunitibd cHrometie (ee,vod. y Scrittuirher Ailr(@06L )~ JBB&:E\CCM \206130002 10). In

are del ocalized during megakaryocyte endomtaosis,

thk?r@%%g‘\‘wf%la@Heqr%EOebea%lé‘BWéSP&ﬁ leyfpptargsied lgsfan%modlﬁcatwn

in the context of assembled or assembling chromatin.

Other members of the Aurora kinase family are associated with mitosis and
meiosis. For example, Aurora-B (Aurora-1) appears to play a role in maintaining the

metaphase plate during mitosis, chromatid separation during anaphase and telophase, and
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ski pped, |eading to nmegakaryocyte pol ypl oi dy (Zhang et

al. (2004) Bl ood 103:3717-26). Aurora-C (Aurora-3) is
woheoslosssst st udi ed, known nenber, of the fam | pCT/US2005/041945

Aurora-3 10 localizes to centrosones from anaphase

until tel ophase (or even cytokinesis), and is highly
evel i egokidedisl Migedves ora s %aﬁtto"ﬂé ul4t@ 8RAPhEMT exit and

Evol uti onary Bi ol ogy 4:39). not ecF above, Aurora
mgipphase § platerotationeshyingsmeigsis rsugaestiag muliiple dissfete biaelated roles

I.pcludi ng reast. .and ot her.sol i d-t.unor .
tof g PR AR w80 ERBen R R B R shikoli olypeprice e
askddiasEwith EROinh& datramBlel ahtl @EdérBodsaf $ignificdrt @BEre®bf stretching

cancers, while the gene encoding 15 the Aurora-C
dutingasigosise SYWEYin gppgatség be invetved Fathcinhibitingorfeapoplasis as well as

ubj.ect rearr.a t,_and _del etion, Aurara-2 S.
coflaEoul) pERSRR B0 A REE i Hr i oo Bing
mbgHkbHBLRE eRHdIR6Ns, @Pr&itss BRWRIBAAB lanagHaSasdd cyddSidsisGre
ovari an, prostate, and cervical cancer,

skimngd olotding tmeegakaty asyteaolyndoidyl Ahane et @aZOEHBlowdd AEB717-26).
et al. (2003) Ml ecul ar Cancer Therapeutics
2: 588ui%tg-C (Alrdratd) s the lemsioftudied, khawa nitanteer pefehe family. Aurora-3

loRaliZes enira PRSI Fnakoss Wil PGS (R oEoey tgincsid, and is
peml |- . <" 01T I ; |
PSS 138 s oW e Ay 0 9
nur o SRt Xt AR Tt o (PO Fise il F AR e agcancers,
inflaiRBLcoldNO breﬁst,ﬁg?fgi Rdr soReRiRhHIOABerSt THE 8eneis ?ﬁét%’fllg the Aurora-A

November 25, 2003). 25 Hauf et al. ((2003) J Cel .
angi-Bl kinased tepd 10 Poamplitiechini cettein types of walwieishwbde the gene encoding

speradin, as .gn inhibitor. Aurora B ich causes

the AR R KD PSR B SE O OF I SHGHTOR s RS SaEject £
refitRRBSANERR) ddionN M PSYalD Bis o8 adsbii8le@ WRA £9arRty fChfEbnancies,

to a single spindle pole (a condition known as
inglydingl piriecnaay calohyeerpetaDbtegkif gasttit, ovatdn, pasREG 3)d dervical cancer,
ne&%%%égéé ]éibz Zq}ég%gg%%gr aerglerze% .7(.%&(%)(1\9&&6(;}&1’ C’c‘z‘rncer
THMNRERELY5890089) ani | i no) - 6- met hoxyy- 7- (3- (1- mor phol i no

) propoxy) qui nazoline), an Aurora kinase inhibitor

whi ¢y jik ' Lani , .

seqr AgHbS o5t b R IREABE S0 RARRle Ramington e
((2004) biot. ded. 106RI67Y havd destrited N X-@89, DEmALhDIcul ikhibasethat

are of 5 particular interest in treating certain

blerksseteysle progspssinnrigddadices apapisiotragaiptrpesiof fugors inin vivo

SRR AP e bRl o BB pten
N&ns6 1330 @b bingfal ot 60TRSH NooBBbér T, 2003).

Hauf et al. ((2003) J. Cell. Biol. 161:281-294) identified the indolinone,
Hesperadin, as an inhibitor Aurora B, which causes cells to enter anaphase with
monooriented chromosomes, having both sister kinetochores attached to a single spindle

pole (a condition known as syntelic attachment).

Ditchfield et al. ((2003) J. Cell. Biol. 161:267-280) described ZM447439 ((4-(4-

-4
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effective as protein kinase inhibitors, particularly

as inhibitors of the Aurora kinases, and 10 nost
weoanteiosst3ar |y as inhi bitors of Aurora-A ki nasePCT/US2005/041945

(Aurora-2). This invention is also directed to nethods

for treating or preventing a disease nedi ated at | east
(N-bepmylantiyo)anilino P6-enathduty AR (landrphiolinppedpoxy@iinazoline), an

Aurora-2 using the conpounds and/or pharmaceuti cal
Apwp binpss ighibitgy whichdniepfores it rhromesomeahgnment, seeregation, and
c}%lghgggsthe benefit of US 60/629, 176 filed Novenber 17,

15 which is herein incorporated by reference in

]
1 BBl kbR 8RR vaily RIS oY Aot Mg are of
peﬁ'ﬁﬂﬁl%ﬁﬂsréﬁ id t@édﬁ'ﬂ %eﬂtﬁn‘?l'iso%&rs GIﬁlll}dllil\% tRér co%ﬁ!ﬁlﬂé‘ eﬂﬂbltlng
WH or HN N X Y X

SQCAHHhiRZl@(l@)WPaMUHGWabIe V\,her e| n Ar is selected from
the group consisting of aryl, substituted aryl,
heteroaryl, and SUMMARYOFEHEINVBNTIONI s sel ect ed
fromthe group consisting of am no and substituted

am NPhis imveniéh 2ARRICRERE 3dmPSTHIYIRE Qﬁ’ir%é&ﬂﬁal 88r1.'1p°051t1ons that are

sel ected fromthe group consisting of carboxyl
effeptive gy protain kingse i dntom;pm@lyﬂy ayinhibitoed efithe dufore irinases, and

g sty R b RS i s Aok e Tty anpign is also

dlgéc@édﬂo mmc@tfbﬁ@ea@ﬁqgw Ee%ﬁt'ih% @hlléé/dse it SUbst mﬁ&&h@&}
kyl; each Rl is independently selected fromthe

pngttmm bmemmdsm pagtioflaradytaa2nsingdhkgdmpoudb and/buplermaceutical
al k ﬁf(% u[bst ituted al koxy, am noacyl, aryl,
cgf%‘ét OPEIP IYPIUQL | oxy,  subst i | tuted aryl oxy,
carboxyl, carboxyl esters,_cycloa 9%6} substitu

cycl 8iF Rpplicatign glaimg, thehenetitiof Us, 604 Blé/ﬁledmvefr@arr {7, 2004
wittBSE hdrih e JAES S Fy b erdhEL BT DALMY Yor SURSHILYE €d

Accordingly, in one of its compound aspects, this invention is directed to a

compound of formula Ia or Ib:

(RM),
B ﬁ\NH
HN N T~ 7
W H or HN™ N
Y w
/k Ar—NR2C(O)R® N
X g X )\ _Ar—NR2C(O)R?
Ia Ib

wherein Ar is selected from the group consisting of aryl, substituted aryl,
heteroaryl, and substituted heteroaryl;

W is selected from the group consisting of amino and substituted amino;
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10 heteroaryl oxy, heterocyclic, and substituted

heterocyclic; R2 is selected fromthe group consisting
wohodeydsssgen and al kyl; R3 is sel ected from t hecgmusaws/041945

consi sting of hydrogen, alkyl, substituted al kyl,

al koxy, substituted -alkoxy, am no, substituted am no,

cyclXad eldctedsfudif tthe %bap‘l coiyigtingaif kyboxylyedrbayk estyrs, and
substi t ut ed cycl oal koxy, aryl, substituted aryl,
aﬁmlm??}’ 15 substituted aryl oxy, cycloal koxy,

ﬁgtb z?g%érjeﬁ?cgedﬁ%(?er oagrgi% bons‘?gt%g%? %é{'ﬁ db{ﬁﬁ{r gé f'giséo%‘ and
heNRV-QﬁNéfb REis selébfddifidth &ﬂa grbep esmiyiag bfhydrogen, alkyl, and

het er ocycl oxy, and substituted heterocycloxy; and n is
afub Sﬂﬂé@é@kﬁéual to 0, 1 or 2; or isoners, prodrugs

or p ceut.i cal.l v. acce Ie salts ther
DETAERD, BEHR PPN SRR b B MR of i, alky
Ughgisuted AIRFIMAIKExY, isibdtREted MIkdxp Retihddc§l, bBE] dudbtit@Rd aryl, aryloxy,
herein, the following ternms have the fol’l owi ng

Lfﬁ‘abﬂtlﬁé?d arympiygarbaxe],eabopsyl frstﬁﬁwacle@ikylaflu&qsnagcrcb?p@alkyl halo,
¢ Svadapioo D dobfluiSrganb e Fh R Rl i St

a‘h@t@ﬁ)ar};ﬁﬁk}s hbRFIByclics afk SulRtitidEbtdiycylioups such as
methyi et'hyl , n-propyl I SO-pr i{)ﬁ/l n- butyl t-butyl,
n- pRhisykleeiad fromethe igkasip cogsisng ofhysltogeh kyd alkybf ers t o

lent .al k h 1t
Vo 280k esass Forthr BSboronianel ifura Syt sbRitguad i,
S uﬁé)ky B Ettated 8lIRKY Sfninb Oiﬁbﬁtlilﬁtearaﬁﬁﬁo ?ﬂ%bﬁ(ﬁrl, Bébsftuted
al koxy, substituted al koxy, acyl am no, am no,

s gpaloalicyly esd:lmikm,, smlmwcloaawm al’s ehstituiedatyhrayloxy,
I stit I , .1 hal .
nothSiyra Sk ol S PReuERY T Roary L. svpegputed

t 'hbt% lshété’rjoaryIHxSfr lesﬁﬁ"tmi@{éroaﬁﬁ)&? MetdroSRdie! §szst1tuted
cycl oa . substituted cycloal kyl, 5 heteroaryl,

s thb’@rocyclluce tietemtcgelomy.yand shiedtiduted hieteiocyclaxyd asdibst i t ut ed

heterocycljc koxy" refers to the group "al kyl -02

V\,hl ch! saﬁqup@gg§qu§i} \%/ai °5§ exanpl e, nethoxy, ethoxy,
N oPIsBRAKY JdBsPS DBy R Yeptibl O Sl tNereof.

B A A R T

al koxy" refers to the group "substituted al kyl -02. 10

"Acyl " ref ORTAILEDDESGCGREBTIONQ@Y THEINYENYION,

substituted al kyl-C(O -, alkenyl-C(O-, substituted
Detlikigioys - C(O) -, cycloal kyl -C(O -, substituted

cycl oal kyl - C(O) -

Unless otherwise limited by a specific recitation herein, the following terms have

the following meanings;

"Alkyl" refers to monovalent alkyl groups having from 1 to 10 carbon atoms,
preferably from 1 to 5 carbon atoms and more preferably 1 to 3 carbon atoms. This term
is exemplified by groups such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, -butyl, n-
pentyl and the like.

"Substituted alkyl" refers to a monovalent alkyl group having from 1 to 3, and
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aryl-C(O -, substituted aryl-C(O-, heteroaryl-C(O) -,
substituted heteroaryl-C(O, heterocyclic-C(O-, and
weoerbstoss83t ed heterocyclic-C(O -. "Am noacyl " reCemns2106/041945
the group -C(O NRLOR1LO where each R10 is independently
15 selected fromthe group consisting of hydrogen,
préferaply, 1 subssubstitbads @lldeydd fréh Klengroup consixsing tofialkdxy, substituted
al kenyl , aryl, substituted aryl, cycloal kyl
allaytys 8471 Lﬂcwnuwa@unwu stiteied PRIy pninogayls iyl selagtituted aryl,

b
5P A Ko MG o PR S A L 08
thidl, ttflﬂ@?ﬁﬂ?l( ﬁﬂﬂo@ca&ﬁb)@ll QSéYlfd)d[yIJeSﬁd‘rs Soybmhiklyltsabktituted cycloalkyl,
het er ocyc ic ring. "Al ken refers to a nonoval ent

heggreastly ubptigued h%twowl,fhetﬂwcz/ch@ agd sabshigHed by d®. and
nore preferably 2 to 4 carbon atons and havi ng at
| eastAlkkoxgridefersatb ¢hagroyp f'alhyﬂr(l " 2whigh inelides, bal vikeyof] example

saturation. The term "al kenyl " sse
ey, SHPBTHl-PERES - BRI M 2G FPBr € B g pentoxy and
thé[%mthe presence of unsaturation. "Substituted

enyl" refers to al kenyl groups having from1 to 3

su bSISluB eﬁ alli%%g" re%orgtoe{h@ (yu s{lgstl%%tgc!ljgl%% bu.ent S

sel ect e rom

suberi il Sth%gf%ﬁﬁév QG allavﬁﬁ@‘)"s st %{Ted“%&ylam)
au?err%l @{‘@ SubREfutddulies) gﬁcyépxa&cldamgﬂﬁ@(oﬁakﬂﬁﬁ&ted cycloalkyl-C(O)-,

roxy nitro, carboxyl’’ carboxyl esf
arjaly@d(l)alslubi;utwgd lasjﬂd(l(@DehetelgaatﬁéI(@Jf substiteedbetgroaryl-C(O),

subst het er.oa het er , and substituted
heFF‘é?‘é’FiﬂE%S a‘ffi H@gedt Sqro‘é’ﬁi)) %&b oxyl substitution

is not on a vinyl carbon -7 WO 20Q6/055831 .

PCT/"Venioosyydaedys to the graup-KhP AR Ref%bege eashthh e isgpdensndently

B OB G5 e AL L
substiuied aikeails iy Gubdtitingd ﬁ%&iycloall&yl/ |sub§iﬂ1lit8d bjclﬂaﬂ@fl heteroaryl,

al kyl , 5 al kenyl, substituted al keny

subsfiiel bateeprel WerOéwl%&bﬁtﬂutedéwtfg@@wh@ ewr w@ne@aplkw is joined
to Eﬁntgg{ %?{}%egltﬁglgsﬁlgégc a (c):rtr]lgatn e\?l\ﬁ e}y clic gr sut g&b%{ Rﬁ%cheterbcychc ring.

j oi get.her W|tht en bound heretotc
t or e Sty b 4 foompatei Ayl e Btas Gopia b Sty atoms
r 7
A e e R S i L
sitgs ofigdkéry] ssuttraties Tlm"uemn éaikergzl’hemo@mpams afy and all combinations
aI kyl am nq. When R ﬁ E‘ are aI the substituted
of gfs Fd %di?nil%rs aditas FB’Feé?qcéd’ %?“Hé‘il%l} n as
di al kyl am no. "Acyl am no" refers to the groups
- NRi"ﬁép@tmeq}aﬂ(’eny rafestoptignyh srevsdwviigdyom 1 to 3 substituents, and

pr{ef%%)iyg % g¥ﬁb§ﬁ§,{eﬁ% Selecte %]T%%%eséjr%ﬁfo c(t,ﬁjsﬁs‘%ﬂgc § k%)%}lf,ks)ﬁ{)sﬁtuted

alkoxy, acyl, acylamino, amino, substituted amino, aminoacyl, aryl, substituted aryl,

aryloxy, substituted aryloxy, cyano, halogen, hydroxyl, nitro, carboxyl, carboxyl esters,
cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and

substituted heterocyclic provided that any hydroxyl substitution is not on a vinyl carbon
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-NR11C( O substituted al kenyl, -NRL1C(O) aryl,

-NR11C(O substituted aryl, 15 -NR11C(O) heteroaryl,
woRRbHEEII) subst i t ut ed heteroaryl, -NR1 PCT/US2005/041945

"C(O heterocyclic, and -NRL 1 C(O substituted

heterocyclic where-Ri1 is hydrogen or alkyl. "Aryl" or
atoff " refers to a nonoval ent aromatic carbocyclic group

of from6 to 14 carbon atons having a single ring

(€. gs«AnRhe ks B ¢ %ﬂ%,p_l condensed rings (e.g.,

naphtf%/r or an%ﬁ{%@% ig\ﬁ{zéondensed rings may or may

not | : ti £,0. .. .20 2-hen 7001 <] "

ek 1 SRR A s B B RRE Y ER gy are
inBépenbERTY deltrtedttfn thidrBhp ednsatih@ eNARIIbgdnS alkl, 3bstituted alkyl,
aromatic ring atom Preferred aryls include phenyl and

alkenyhtsubstituted glkenyly agyhtsubstitutedatydtayeloakkal, snhstituted frdlealkyl,

| i ch bst i d with from1to 3
h B eoPLBT LY G Terfio Ry PGt rach 8 dnd Wicte R ana
RS @Jeltj@fhsdi thFeURBriviith Ghe AutPogeR Bkt thektdlo forh alhefHe¥lic or

acy acylam no, al kyl, substituted al kyl, al koxy,

subsitutertheteseryAik lgooup, pravidedihat RsangR'| arabeth ntkadspgen. When R is

a1 no, stituted am no, .am.noacyl . aryl. substituted.
R agf P38 o B B P AR By o EplitmatigiRy o Rein o
alRyBSidd Uvash RYSIORY k@ aYiyl GRE BbsHtutedCaRiBO6YdurFis s&MStimes referred
cyano, cycloal kyl, substituted cycl oal kyl, hal o,
tortietaimas dietkytasaing , substituted heteroaryl,
heterocyclic, substituted heterocyclic, heteroaryl oxy,
subs'tAdyldreitlohetfers oathelgaonps -NB \I0A0A, PEEGI0)substituted alkyl,

PCGT/ US2005/ 041945,; het er ocycl yl ox;i, and ,subst it ut ed
Nt ereyerslkpix yNR  (kQ)sulspituted evsledliod, R “galkenyly| - o

R i f | Rp! . t hoxy,
N SR8 ¥ IR, ST, SR ROy AR
NRUBG(0)heterdrds SNR ‘G (@ abiisuteBhétGontyh < NR' GO Haaobyoti, and
refers to -COOH or pharmaceutji.cally acceptable salts
-NE e dpubstittgedystrocdicayhere Refig hrdipgen orallgrloups
-C(0)0-alkyl, -C(0)0O-substituted al kyl, -C(0)0-aryl,
- C( 0YoyEuiySAirt referd taa plonovabéif)aferpstis aaghdey¢tlic group of from 6 to 14
- C(0).0-substituted cyc) oal kyl - - heteroaryl,
carirodioms HpGbe b Sioele TS lsbuatihs) ot cbiipte Ehedetips (e
nadhthyt 6£ ShtBrybOySbR 8bhdeH iR ip nedy Qs Xﬁalg%ﬁot% %fc%idﬁci‘é.FX »
Substituted "al kyl, aryl, substituted aryl, cycloalkyl,
2-betroxazolinene, Yk | dabengdxazhneld @Hyopel7yyl, argirtbie sikp)girovidedthat the

het lyl . defi ned h ' ; | .oal kyl !
oot Bt i B R ARy e prred YRR eyt g
n _Qt}g,ﬁre. ’_Q_&E)H{@Lhavi ng single or nultiple condensed

I ngs i ch"condensed rings nay or may not be
¥ 1 . _ .
;ygy ﬁggﬁ\r%e]@rar?yl;] g&g sf)tEn %}y&gﬁlg? gdsh% 2 sASLASRTEIA floth £ B 3

substituents, and preferably 1 to 2 substituents, selected from the group consisting of
hydroxy, acyl, acylamino, alkyl, substituted alkyl, alkoxy, substituted alkoxy, alkenyl,
substituted alkenyl, amino, substituted amino, aminoacyl, aryl, substituted aryl, aryloxy,
substituted aryloxy, cycloalkoxy, substituted cycloalkoxy, carboxyl, carboxyl esters,
cyano, cycloalkyl, substituted cycloalkyl, halo, nitro, heteroaryl, substituted heteroaryl,
heterocyclic, substituted heterocyclic, heteroaryloxy, substituted heteroaryloxy,

-8
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15 of cycl oal kyl groups include, by way of exanpl e,
adamantyl, cycl opropyl, cyclobutyl, cyclopentyl,
woyalemsst3yl and the |ike. "Substituted cycl oal Rgi/US2005/041945
refers to a cycl oal kyl group, having from1l1l to 5
substituents selected fromthe group consisting of oxo
hefeitdyclilbkygxad catistituted katbrocgdlpleky.t ut ed al kyl, al koxy,
substituted al koxy, acyl, acylam no, am no,
SubstAkAEx5 reFeis 'ﬁ@theagiblﬁlpﬂiillb thaPirRudks, by RSt dfte‘a&uﬁgle phenoxy,
aryl substituted aryloxy, cyano, ~hal ogen
naphﬁmmxyhuhhngkw car boxyl, carboxyl esters,
cycl oal kyl, substituted cycloalkyl, heteroaryl,
substSubstitatd ah;dbzey"qafeyé to simeﬁtﬁutadyigdl-io;, gréupd. substi t ut ed
het erocyclic. "Cycl oal koxy" refers to -0-cycl oal kyl
gr OURSarbo:SUDSH ‘chiHo® ¥t el koot oﬂffaﬁﬁ&ehﬁcally acceptable salts
-0-substituted cycl oal kyl groups.
theteaf.ogen" refers to fluoro, chloro, bromp and iodo and
preferably is fluoro or chloro. "Heteroaryl" refers
t o a“@mbmq@leﬁarts” aofarsad the growpsp-GiO)Orathpl, 1-C(Q) Ossubstithted alkyl,
06/ 055831 PCT/ US2005/ 041945
Cp(pé@é\fﬂbﬂ}(@po% ’fﬂ‘tu{fdlaéyle #rHR- %&?ﬁwhaﬁéop%bsmwted cycloalkyl,

8"
<R, S AR H OO QPR flaco0
swbsﬁwf@&fetew@c}yﬂlbvhemuf alkg, swistitedcalkybaryD pubstitadel Yiryl, cycloalkyl,
oxi di zed. Such heteroaryl groups can have a single )
su{oﬁtﬁgteéecygloalkywﬁﬁewwcm apd sybsfitused %@@Pﬂlﬂde@%hﬂem-
rings (e.g., indolizinyl or benzothienyl) provided 5

t hat "@Wéoqlbil ‘htefey$ tamonaviahast t:ycili@ alld eugips aﬁ framodvtat § Gccarbon

atfyor TP Sele S P st e SicR soienssinginds arappy not
b &lcfal ﬁé}i‘l%ﬁfovﬂeﬁftﬁz{tsthé ﬁlﬁﬁéﬁitﬁ@lﬁﬂiént% fb%cld&ﬂéylﬁﬁg atom Examples
substi tu from1 substituénts sel ect

oﬁqyo}mthyégmpmnghdegdayowassoﬁmqamplﬂe adanahtfli epadiorfropyl, cyclobutyl

bstl teroaryl oxy" refers to the group
cyc l.' &09?%%%1 th%ﬂg%t i tuted heteroaryl oxy" 10
refers to the group -0-substituted heteroaryl .

" Het eYubeiigted cy alkﬁle wrefercipa Gysloaliat srogps havisieohierndl tert
su%%tHFﬁE §de@td H&%‘ﬁug gf%lhg %onggfﬂllgs t‘é’) t(Lég, %1? 2 Fﬁ}”iﬂg?]l gubsﬁtuted

e ring or con rrng

alRy( &maxy, atsiButed Qlkﬁx}q ricyll, b€y ldmine} &hido dubdsttuted! aﬁzﬁh@ chminoacyl,
fromthe group consi sting of nitrogen, sulfur,

arzzs& 9@&&% #vh aphexh isweptiFed ayipxyi Wamel@éogennl@'ck%sﬂemﬁo
pr o g@%% 1% F%?.% c,l/%lgiéuﬁﬁag?t%?p? %yci'o% 18)1 3&99 C¥istituted

hd@@fbarypqmwnb@cl(lmﬁd suitEBiteChetérobglicat om In addl tion,
the nitrogen and sul fur ring atons can be optlonally

oxi diRtballsis RS kL IBhIRIAGRYGYY O refers to

het er ocyclic”groups t are substituted with
"Substituted cycloalkoxy" refers to -O-substituted cycloalkyl groups.

"Halo" or "halogen" refers to fluoro, chloro, bromo and iodo and preferably is

fluoro or chloro.

"Heteroaryl" refers to a monovalent aromatic group of from 1 to 15 carbon atoms,
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froml to 3 of the sane substituents as defined for
substituted cycl oal kyl. Exanpl es of heterocycles and
waebwrosss3yl s i ncl ude, but are not limted to, PCT/US2005/041945
azetidine, 20 pyrrole, imdazole, pyrazole, pyridine,
pyrazine, pyrimdine, pyridazine, indolizine,
prefepdbiy 6o 1 tntdébortatbind) idridiol ehetérbgtams Iselectpd fiofitthe group
qui nol i zi ne, isoquinoline, quinoline, ht hal azi ne,

consisiRmoT Qe HEoS Gy pithsubiur methirile sig o Ths aitregen gad Py ring

BSOS B, 8 DL SUBFOD1 I i .
pyrigX aZirgl) or M edtidessedptigs .51 Bidoliginyl ofitdazathiesyNerovided

i m dazol i ne, Exl'nger'l di ne, piperazine, indoline, 25
thatthp apinkpietachmentsis shrpueh amarametic Hpg atomb| Prgéerred heteroaryls

. i , hi l e,
Bt AL BRIORE e

?ﬁ Ir g‘ éﬂ%ﬁd&{ﬁ%rgar}gf'gg%sag ﬁlﬂe’goaaﬁ)a?gr%l? es&ﬁ%gl?e sutbgtit%%ed with from 1
tol bk biEaRY romARd salﬂ@%ﬂrohg of suﬁéﬁﬁfegfsf?%ﬁgé&’fo? é%(t'ésgtuted aryl.

refers to the group -0-hetérocyclic an st
_10 R ¥ Ler |l oxy” "
ot of ERADAG et 10 ecRdr Rt B ol o SRRty toxy
refebhioothe geoig -O-fibetituteditRtegodrgl. - SH group. " Al kyl t hi ol "
refers to thiol groups substituted with alkyl groups.
" Su b’ﬁﬁét&r‘&?&e’%ﬂ"’lﬁh‘émc?&ﬁc"rr@ife?sr t8 alnforothieht QHRYRS or unsaturated
substituted wth substituted al kyl 5 groups.
ndrfaronlaky siupyavingerf ssugle ting anmSitipde cerplessedsings,uf@d Ivtb t1A carbon
three, al k groups, wherein ach, of the al kyl groups
sty 2 GOt hie b Retliaamarctod S e copsaing dniaen, suttr,
el [
o7 Gy LRDERRETRE Whercth 5h L TSl o U LPUMORTRE g can b aryl
ordebgpoarpbsrovidad tlait fHegrointof btidchoient Brio hhatesocyOlic (non-aromatic) ring
orientation _of .one or nore double bonds. Stereoisoners
atpiy iy addlyiony s oRen; andsukdiy g alppys Caip e aptiqaally pyidized.

one or nore stereocenters and include enantioners and

di astebaidnteddicterqaygliemsfess fodietaroqyslia Brodpn thabaksbgiteted with
i dRo 0t e M s B MR BRI e

| AR ARt 4 BoPAciary fefidh bgrory o, azetdine,
DA, bt 0BRSSl
isdiRHalenmndeliet dibpddoindabes eplnadle eusiak.t uinaizares isbquinoline, quinoline,
R TR T W T
AN AR S, Pl RO ot
plehoeazimep beenothibzine, Smiiavohidipg imidazoline, paperdding) piperazine, indoline,
phqugprr?i%lie,ulg,ﬂl%%yu ro-istoceptlirn{(j)l irlmlf %ES?@%P[Qtirallllg]droége%zg [T)?thiophene,
thiazole, thiazolidine, thiophene, benzo[b]thiophene, morpholinyl, thiomorpholinyl (also

referred to as thiamorpholinyl), piperidinyl, pyrrolidine, tetrahydrofuranyl, and the like.

"Heterocyclyloxy" refers to the group -O-heterocyclic and "substituted

-10 -
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20 | i ke; and when the nol ecule contains a basic
functionality, salts of organic or inorganic acids,
weuals/ass3nydr ochl ori de, hydrobroni de, tartratePCT/US2005/041945
nesylate, acetate, nml eate, oxalate and the like.
"Patient" refers to human and non- human manmmal s.

hetéto Syl axy Mrefedy & the gfoupProLsbsitileaheRicyclani dl y
transfornmed in vivo to yield the 25 parent conpound of

the algye H@Fd erefdOfo - RPN ?’ by hydrolysis in bl ood.
A discussion is provided in Hi guchi and V. Stell a,

Ao ‘s‘(“*g@“gﬁ’ﬁ%% g 0L R R EBwidk Byt gl L1
E'hgﬁ e SRS e oy o R S St SuEggb)ted alkyl

glBgpr of -11 WO 2006/ 055831 PCT/ US2005/ 041945 whi ch
are incorpor ated herein by reference.
" Phak 2 IT7s! [ .

r ef erﬂPazth% hgs%aéf%rrs 2(8%35}3 g{‘lﬁ { gﬁfcé%n'pollﬁlﬁggeéggﬁﬂé‘gﬁr% > Bherein
eqoh @8 ehiatalltyd geduips aihywhe sdmaoediffessnt.hi n t he scope of

sound nedi cal judgnent, suitable for use in contact

Wi t ek diRert iafid URSmREs” r@femrg%oﬁl@&ld EROisBHeRB) aﬁld%ﬁtbﬁ’i@ﬁc isomers

undue toxicity, irritation, allergic response, and the
of ¢aniund.o fivemstricas@ners réfertorcomponads thattstiffef intthe ¢is kr trans

rati o, and effect for th i nt ende use,
oratit o i PLPPO I HURIRES RESRLBBESIEDHdS SoppyS that differ n
th€ QHP&IH? 48 ofd off 161l RUEShREs and YRCh @ haRti8ErstaRl WasE&@mers.
used in the disclosure to refer to different aspects
Taftomers a¢festo aleimags oyms yf mmoﬂwslesthatcrhﬁbr iprthd pdsiticat dfagroton,

suGfiRS gt dinte FRTEr REAINE ML gt Y PR BIerC et of Heteroary!
BB AGinids a fh%%oﬁl'&ttﬁafcdrt@t@ﬂ’l%rﬂn%m{-%&ety%%%édél\l moeity

of the invention are useful for I biting the
sueb s pytayoled, imglaroles/tehzienddiznles pgriotdes) akd feanedes.
particularly the Aurora ki nases, and nost particularly

AUT OTFradmAoButicHlig-adte pRablAsHIO réferd th iphaseacbuiitally acdptable salts of a
Aurora-1 and Aurora 2 _regul ate chronosone duplication.

compizyung of Felszwléé% Torlaflb, HE guliibpdich sels arediseived amg yagiety of
or% g?%c? n%¥n%a?; rir]% er %1}%%&{1 laib‘%om f?@%lt %?)dr fn%ﬁlg q?\%%yggtsexample

Fnventi on are use

oI} SO HTNS) @ta@ﬁﬁinl eatiu) naigfesiBB) dndMbniGg, ketraalkylammonium, and the
prol i feration. In a part| cul ar’ enbodj ment of "t he

llkma%whenthetm@le@dnp@ums a bpsie fmctipnadiny.isaks @ﬁ@g@rge Qr inerganic
oA 5B, 5ohegB, R Bl e YRRk, ot

arfh@Rsone duplication. In a particul ar enbodi nent of
the 20 invention, t he compounds of the invention

Caus“?a@i@ > rERALUD hulfaR 2Rl ABA-Yuh A nBRARHES! S but

i optlona Yy via necrosis.

“Prodrug” refers to compounds that are rapidly transformed in vivo to yield the
parent compound of the above formula, for example by hydrolysis in blood. A discussion
is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of
the A.C.S. Symposium Series, and in Edward B. Roche, ed., Bioreversible Carriers in

Drug Design, American Pharmaceutical Association and Pergamon Press, 1987, both of

-11 -
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The instant inhibitors are also useful for inhibiting

t he phosphoryl ati on of histones, particularly histone
weoldpoemask3parti cul ary during chromatin assenbl yPCT/US2005/041945

I nhibition of H3 phosphorylation |eads to chronosone

condensati on, abnormal segregation, and the | oss of 25
whith QEDBOOPSratidr hetdin by trétehc@ FBhamiaestiallyl Bt ptabRerodrug” as

i nstant conpounds are useful for nodulating cell )
used Bgreitt rofers fothossprodrugs Pé therrgmpotpdsafithrspreses tnvention which are,

1 QslS.. ln.on odi npnt _of 1 Lnvention he .
wilRadE Siep® B XL SR een s 2 BT i tach Destoses of
hurfisl dng 16Werl228H88 &ithdld undue kéfigatik@fion] Alledfi0kE:Pbnse, and the

enbodi nent, the treatnment of cells with the conmpounds

lilest, commensiyatatyitve reasanabls bepefitdisk redatand effactpgrfor thelrantended
enpodi.hent of .the - WD 2006/ 055831 .PCT/ US2005/ 041945 .
oS ent e AHIt RIS REHE ‘GRr TR D0 e RERC BB th G ihvention.
of the.invention results in tosis.. Alternatively,
Cr cal REPHS Qher sl Padrndin CIbTisde e o difkrm BiRcsw !

_ ) - ) e O  osi ‘
i asReds SyPLtHE A B RuidA ankal T highadly) Al otherwise
indrettd; dl sonchtifiatternishaee fartod gifen thicirasua incaoingt asckroat is the relevant

5 nodul ate neiosis in ganetes or related cells. In a
al’barti cul ar enbodi nent of the invention, the

inhibitors are used to arrest rret.iﬁjha.se | exit in
mei ofpwpewtdsof thesnyendion areusca dowinhibitingaheraetivigfolt he

cel),s may arrest.or attenuate.cell proliferation, and
sefe Qe PIoRR kinRoerobongyY cheral BnispEi78H ri nBCuary
AlURRa-1 (ALRR-BASF AluforkioNasfei(AGiRAAr s are used in

nodul ati ng negakaryocyte 10 polyploidy. In a

pref | ' t ' [ . AL D .

D o SLichEl) SHEAMIRD rofliak M rd KSR Bjiohiof, YBRprah pfession of
Aurnrep fieassodigetmtith dnbeplomwlyrmat nixlighagiyc al ccodlielpfthe compounds of

Aurora-2 in such cells. Be&guse aberrant, expressi on of

the ppstanth ingieRtin #adeeiuhivs modylaiing shramaserre dupkcation ape gkerrant cell
prgﬁfé%{o%a th 'ag)ahf&'aiaﬁ’ keﬁl%ggin%t ﬁg@ﬁ Fﬂ%ﬁﬁ&ﬁ Mk @Jﬁp%@% Y the

or treating cancers at’i'ng ‘cancer
inpémionfaee asedan redude thieaarfedll pritiferafiort dretoippment ¢eblprolifeeation,

inhibitors, are admnistered to a patient to treat a

e §aht Brersyreng Fethatromeserecfuicaties. dpadegiculascgdediment of the
o083 YRR P05 B A S5 RAG8 i ppprgs

neur o canc

optionhlly siab¢cmsismeans exhaustive. Since the Aurora
ki nases appear to be general regulators of mtosis

and RS R8fads inhibRbR dré A0 Afethi®r MKW e r}‘)ﬁé%o;ﬁ%tiecinl of histones,

likely to 20 nodul ate the proliferation of man
pariipdarly Hiseone o end particuwarypbuing shiwinatiniasseimble ninhdrition of H3

RN I C TR NERCL IR T M
cHr8808drhds@Rhrink BAifslt and meiosis. Thus, the instant compounds are useful for
modulating cell propliferation by interfering with mitosis and meiosis. In one
embodiment of the invention, the treatment of cells with the compounds of the invention
results in reduced cell proliferation. In another embodiment, the treatment of cells with

the compounds of the invention results in cell death. In particular embodiment of the

-12—
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The inhibitors of the invention can be adm nistered in
conbi nation wth any known cancer therapies, provided
woOhede/055831t Wwo or nore therapi es are not cont r aPadiusatos/d41945
as 25 aresult of toxicity or other pharmacol ogi cal
i ssues, particularly those which involve liver
infemtivti, the.tretoacn lof selixfwithithle compoetidstdfelicinvestidntesulidén apoptosis.
urgery, chenotherapy, and radiation therapy, as well
Afiern gF?PémFWe?fré ¢ edlsTRRis W ARFTeSHE i bodi es, natural |y
occurring and synthetic small-nol ecules, netabolic
anal BgihitogeelAwieta-hpy Aurare-2 appysed i mplikit mitosisapd/or meiosis.

T e T
m381Be R8RS irPabides2 Q81 RALENS Inki i B&li M BARAIA&  of E[hﬁa invention,

thereby increasing the ogfort unity to interfere w
the rdvibitors arsaused to gedst mepapbasefl exiin meiotiasebs. dAsgidjcatddrabove,

one of dfts ound aspects, this i.nvention,is .
e iod 4h< oS8 TR s N p ot Pl Pl iFRESE. Rty syl in el death
b}(@g}?fosislﬂyﬂgcms_ Hor HN WN WN ,,Ar-NRRC(OR3 X NY

X~ N~Y~, Ar-NRZC(OR3 la Ib wherein Ar is selected

fro SISt . . i 1.

L PR BOONREPLAL SO0 8 o FMRBLIAH o

pdgpleriyedn & pesferidieengcdipet@fshesinvérgionf theinhibit@Bdre used to
substituted amno; X is selected fromthe group .

DIEBRES Begakgnecy eRobmisify b ntedstpingaitheths nogmal biological role of

1.0 ' LS selected fromthe group consisting of
A@%ﬁgﬁ?%"ucﬂéy _S(O) -, -S(0)2-, and 15 -NRR- where

s;f ;(yﬂﬂgcaiﬁelja%%t ed%{)ﬁ&)?ﬁ%itgg %g%%ﬁogaggﬁeils%hﬁ?sgoegg ag]s)c/)g{a%%%’th
vd;igsF gﬁ]{&ﬁ%n ’Eﬂgl}ir&l??i’t&@ o€ thefihAdmtibh Arediseri fGaRSHAL bAfteRl by
modulating cancer cell proliferation. In one embodiment of the invention, the inhibitors
are administered to a patient to treat a cancer such as primary colon, colorectal, breast,
gastric, ovarian, prostate, and cervical cancer, neuroblastoma, and/or other solid-tumor
cancers. This list is by no means exhaustive. Since the Aurora kinases appear to be
general regulators of mitosis and meiosis, inhibition of the Aurora kinases is likely to
modulate the proliferation of many cell types. Therefore, the compounds of this invention

will be effective in treating a broad range of cancers, including but not limited to those

identified, herein.

The inhibitors of the invention can be administered in combination with any
known cancer therapies, provided that the two or more therapies are not contraindicated as
a result of toxicity or other pharmacological issues, particularly those which involve liver
function. Examples of such cancer therapies include surgery, chemotherapy, and radiation
therapy, as well as emerging therapies involving antibodies, naturally occurring and
synthetic small-molecules, metabolic analogs, gene therapy, etc. For example, it may

desiable to combine a kinase inhibitor of the invention with a drug specific for a different
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substituted al kyl, al koxy, substituted al koxy,
am noacyl, aryl, substituted aryl, aryl oxy,

weubstossa3t ed aryl oxy, carboxyl, carboxyl esterBCT/US2005/041945

cycl oal kyl, substituted cycl oal kyl, halo, 20 cyano,
nitro, hydroxyl, heteroaryl, substituted heteroaryl,

bibkigabtarget,alistebys itesdaking ttkedoppoetirity r iitenfeye with aberrant cancer cell

h %erocycllc and substituted heterocyclic; R2 is

E8d from the group consisting of hydrogen and
alkyl; R3 is selected fromthe groug consi sting of
hy dr Segendinglyk i onesafitstcompowet] asprsfs, thisanvessipn is directed to a
substl t ed %jé XY am no, substituted am no,

gP &T i ?uted 25 cycl oal kyl, cycl oal koxy,
substltuted cycloalkoxy, aryl, substituted aryl,
aryl oxy, substituted aryl oxy, cycl oal koxy,
substituted cycl@gl koxy, heteroaryl, substiuted -14
WO 2006/055831g§§§g382005/041945 heterﬁ@nyl
b

het er oar yl oxy, i tuted heteroaryl oxys

het erocyclic,usUbsgti tuted heterocycli NH
het er ocycl axy substi tet ed heter!i| ycI oxy; and n is
an integer e uaW to 0, 1 or 2; or S, prodrugs,

or pharmac ,pé$~yNHW¥@§ﬁéble salt |tp re n a
preferred anodi rrgnt Yis -S-, S(O) N/gr SaIS(NB)CgO)lR

a preferred enb, dirrent, Wis am no. ot her of its

conmpound aspects, this invention is dlrected to a

compound of fornula Ila or Ilb: R RI' NNH HNN

HN Nvhérein At i selxetitl Yrom the [Broyip dondistingRIEYD) RbsNRRE @y R3
cted fromthe group

Fﬁ#&#&%?%@Pifdbgﬁp ghgﬁﬁ pstituted amino; 15 X is

sel egt gdelbéeMrbftng, @RS 6%196 aﬁdiELhﬁﬁtﬁted amino;
carboxyl esters, an am noacy Yis selected fromthe

gr ouX issehesitest frory theé goup fcmmsth(otD):arbowidcaxl%Q)@)l 2stersRird
Is selected fromthe group consisting of hydrogen,
aBAFE¥S, al kyl, substituted

Y is selected from the group consisting of oxygen, sulfur, -S(O)-, -S(0),-, and
-NRY- where R” is selected from the group consisting of hydrogen, alkyl, and
substituted alkyl;

each R! is independently selected from the group consisting of acylamino, alkyl,
substituted alkyl, alkoxy, substituted alkoxy, aminoacyl, aryl, substituted aryl, aryloxy,
substituted aryloxy, carboxyl, carboxyl esters, cycloalkyl, substituted cycloalkyl, halo,
cyano, nitro, hydroxyl, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted
heteroaryloxy, heterocyclic, and substituted heterocyclic;

R? is selected from the group consisting of hydrogen and alkyl;

R? is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkoxy, substituted alkoxy, amino, substituted amino, cycloalkyl, substituted
cycloalkyl, cycloalkoxy, substituted cycloalkoxy, aryl, substituted aryl, aryloxy,
substituted aryloxy, cycloalkoxy, substituted cycloalkoxy, heteroaryl, substiuted

-14—



al kyl , al koxy, substituted al koxy, am noacyl, aryl,
substituted aryl, aryloxy, substituted 20 aryl oxy,
woanlswsyd3l car boxyl esters, cycloal kyl, substi Para82005/041945

cycl oal kyl, hal o, cyano, nitro, hydroxyl, heteroaryl,

substituted heteroaryl, heteroaryl oxy, substituted

hhemraaaylyh@maryhedyesﬂxsyuﬂtéd:hetanatymxpslmtéruc}&ﬂhc substituted
terocyclic, R2 is selected fromthe group consisting
ﬁefﬁmfw Bléfe hetgragy oy and sHpstiaed BetgracEdt B P4 om 1 he

gro gen, al kyl, substituted

al ky wg&%ékg%f%ngB %g%?tuted alkoxy ani no,

sob Ebniew; d)dargsn@r phayrabezatikally, acsetistle baltsehereofl 5 WO

2006/ 055831 PCT/ US2005/ 041945 ¢ cIoaIk

cycl B meierred smbediment.oqiscy) SAPk Sy S(@ }yzw

substituted aryl, aryloxy, substituted aryloxy

hetdmaamy&nbégbémdmmméthem@nmary| het er oar yl oxy,

substituted heteroaryl oxy, heterocyclic, substituted

het eimamyther of ithaneponny akmects, thanmhventivsitis tirteeld to a compound of

het erocycl oxy; 5 or isomers, prodrugs, or

jbﬁﬁﬂ?ﬁﬁﬁ@dﬂ?cally acceptable salts thereof. In stil

anot her of its conpound aspects, this invention is

directed to a conpound of forrmula Illa or Il1lb: RA R4

\N~NH HN NHNNHNHNN X NS\ NCLR3 X ~/

NRzZC( O) R3 (" I NIS 10 Illa Illb wherein/ X is

selected fro group consisting of Eégggxyl,

car boxyl esil and am noacyl; 15 Ry sel ect ed

from t hewgr conS|st|ng of hydrqgen and al kyl; R3 is

selected f OQEK oup consi sting al kyl,

substi t uk alkoxy, substii ngiy am no,
d

substituted am n ﬁ¥ @Ikyl substitute
cycl oal kyl , cycloal oxYy, substltuted cycl oal KOX
aryl , subﬁéltuted aryl, aryl oxy, ﬁgbstltuted aryl oxy,
het er oary substi t ut ed het er oaryl ;" het er oar yl oxy,
substituted

wherein:

R2C>$O)R3

W is selected from the group consisting of amino and substituted amino;

X is selected from the group consisting of carboxyl, carboxyl esters, and
aminoacyl;

Y' is selected from the group consisting of sulfur, -S(0)-, and -S(O),-;

R! is selected from the group consisting of hydrogen, acylamino, alkyl, substituted
alkyl, alkoxy, substituted alkoxy, aminoacyl, aryl, substituted aryl, aryloxy, substituted
aryloxy, carboxyl, carboxyl esters, cycloalkyl, substituted cycloalkyl, halo, cyano,
nitro, hydroxyl, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted
heteroaryloxy, heterocyclic, and substituted heterocyclic;

R? is selected from the group consisting of hydrogen and alkyl; and

R? is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkoxy, substituted alkoxy, amino, substituted amino, cycloalkyl, substituted
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10

15

20

25

20 heteroaryl oxy, heterocyclic, substituted

het erocyclic, heterocycl oxy, and substituted
waebwrossssel oxy; and R4 is selected fromthe greapusS2005/041945

consi sting of al kyl and substituted al kyl; or

i soners, prodrugs, or pharmaceutically acceptable

s alytlsalkhk cpdbalkbdxy, aulpstiedted cyestoadiodxgd byl substitlted sry@ll deylbxy,
or supstituted al kyl. Mre preferably, R 25 and R4

asubshitwicd arylexyaBeterogryds eibsfiipied deteronsylhheteroprylexy, substituted

7 , . ; - .
DBl BT TR B B BRTRTER, hefelity iy, and substiuted
efbreeidyeloky; R3 i s al kyl, substituted al kyl, cycl oal kyl
or substituted cycloal kyl. Mre preferabgﬁ, R3 is
cyc| FFRPESapradigsor phaimgcawicrllRacqeptablecsalip thepsaf.
Preferred X groups include: OO -CO2H, -CO2CH3

- CORIpHziBH@o e CRIBIt N AOMROIHE NS IRIaE) Tis inMeioD is Nected B8Q 'compound
fﬁf@%{é&gﬂ ~HOOOO 40-CHCH2SCH3 40-014
oINP ) 0 H 4N-> 40, CH2CH2N(CH3) 2 ' 40 ~
"0-CH2CH2ZOH' ~-S NHHH OOO "N CH2CH2CH2OCH3 4
N-CH2CH2SCH3 4H~ OOHI p ' HI S' N-OCH3 ' 4N HH
00004 N0 HH H HCF3 Ré
o Lo
HN INl HN N
HN N HNC AN
[ NR2C(O)R? | NR?C(O)R®
X NAS X N/)\S
ITa IIIb
wherein:

X is selected from the group consisting of carboxyl, carboxyl esters, and
aminoacyl;

R? is selected from the group consisting of hydrogen and alkyl;

R? is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkoxy, substituted alkoxy, amino, substituted amino, cycloalkyl, substituted
cycloalkyl, cycloalkoxy, substituted cycloalkoxy, aryl, substituted aryl, aryloxy,
substituted aryloxy, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted
heteroaryloxy, heterocyclic, substituted heterocyclic, heterocycloxy, and substituted
heterocycloxy; and

R* is selected from the group consisting of alkyl and substituted alkyl;
or isomers, prodrugs, or pharmaceutically acceptable salts thereof.

In a preferred embodiment, R! is alkyl or substituted alkyl. More preferably, R!

and R* are alkyl and most preferably are methyl.

In a preferred embodiment, R? is hydrogen.
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0 OO0 OO0 --kOCHCH2SI (CH3)3 1 4No N~ and the Iike.
5 Conpounds of this invention include those set forth
wonoobaksss1l bel ow as well as tautonmers and PCT/US2005/041945
pharmaceutically acceptable salts thereof: TABLEI
Cmpd. Structure Name No. -17 WD 2006/ 055831
PCT/ 1d32610fet104 kMdlnMNH{mhlkyl sﬁbs(trﬂutedlalksblp epqadlylidN substituted
car boxam dophenyl sul f anyl ) - N N
ylagHiyhoMare Brefrstbly) Ryis @y@palkylm mos} praferably R is/eschorepyl
S O pyri m di necarboxylate N NH
2-(4P1©fa¢1ted|§€ grapeowiydex- ani dophenyl sul fanyl ) -5- HN
am no- 6- (5-met hyl pyrazol,-3- 8 HZN N~ N yl am no) - 4-
_kd@c N-&,60, pysdofth@h necaf(bngyl u:J( a&; g N(CIN-)NH
met hyl - 2- (4- cycl opropa{?he s

box m dophenyl sul fa 2N N N
ﬁG 2 et y ‘aé
3 VT\a 0) - 4q5ym d| ne o %hci‘r'p%ée N- NH et hyl

2- (4 cycl opropane- carboxam dophenyl sul fanyl)- HN
o}

[0}
_J(o—CHchzsCH;; %O/O ' _[(H’CHZCHZOCH; ——[(N’w '
N
o 0 o
_¢® ' _I(O—CHZCHgN(CHa)z' _Z(O/A’ _I(O—CH?_CHZOH'
S

(o]

O

0 o] (\o o] 0
A\
-——A N —-—A 1 —4 ' —4 '
N/C/ N/\/N\) N N
H H O g
o o
N-CHzCH,CH,OCH; (\N—CHZCHZSCHS' ’\N/% '
H H H

o} (o]
A — 0 o]
N t N ¥ "_4 OCH “—"4 ]
0 o] \ (o) 0
L0 A Ly A O
O O O,

(o)

0
—{ P
ox\© - (ofCHchzsi(CHa)s ' _[(@

AN , and the like.

Compounds of this invention include those set forth in Table I below as well as

tautomers and pharmaceutically acceptable salts thereof:

TABLE1

Cmpd.
No.

Structure Name
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11 H2N N 5-am no- 6- (5- et hyl pyrazol -
EtOOC N N S carboxylate N-[2-(N, N N-NH
- 2- (4- cycl opr opanePETAR2(42MI1945

pyri m di ne

wdizomstossdsam no) et hyl]  HN /

N S/ N car boxam dophenyl sul fanyl) -

5-ani no- 6- (5-nmet hyl pyrazol- NN O

O 3 ylam no) 4

N O

3-yl am no) - 4- pyri

H2N N, NrL 53 - 6- (5- net hyl pyrazo
3-yl am n tOOC N S

WO 2006/

2-(4-cycl opr

H2N N MeROS~arf noS6- (5- et hyl pyrazol -

l_ﬂll ne carboxam de
H car boxam dophen

J}Hﬂg‘, ?g@émloprfgane-

carbpxamldophenylsulfanyl)

gz pyN mi di neC?%ﬁ%h% Snethylifyrazol-
/ 1945 N-NH eth
aple }j@gar oxami dophen &%ﬂ“ﬂ?h%) 14

6y rimMidhibexyléte

enyl sul f anyl’)’y 5-ami no- 6H( 5- [
met hy| pyf ~9¢ vl arfire N S
pyri nm di necdr /g\am Op

HOOC

N (4-cyclopropanecarbox-

Et OO0 N S 0 pyri rRI I necar boxyl at e
N-(2-ppi peridi n-=ethyl)-2- | (4 HN H~
cycl opr opaneg am doph 17 H2N N N amidophenylsulfanyl)-5-

amino-6-(5-methylpyrazol-3-
ylamino)-4-
pyrimidinecarboxylic acid

N-methyl-2-(4-cyclopropane-
carboxamidophenylsulfanyl)-
5-amino-6-(5-methylpyrazol-
3-ylamino)-4-pyrimidine

carboxamide

11 HZNIK
//L

EtOOC

ethyl 2-(4-cyclopropane-
carboxamidophenylsulfanyl)-
5-amino-6-(5-methylpyrazol-
3-ylamino)-4-pyrimidine
carboxylate

HN H
12 H2N XN N\HA
~ H | /)\ O
N7 S

N-[2-(N,N-
dimethylamino)ethyl]

-2-(4-cyclopropane-
carboxamidophenylsulfanyl)-
5-amino-6-(5-methylpyrazol-
3-ylamino)-4-pyrimidine

carboxamide
N’NH -(4-
ethyl 2-(4-cyclopropane-
carboxamidophenylsulfonyl)-
13 HzN r% 5-amino-6-(5-methylpyrazol-
E(00GC //k 3-ylamino)-4-
pyrimidinecarboxylate
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N-NH 2- nor pholin-4-ylethyl 2-(4- | / HN
cycl opr opanecar boxam doph H H2NI N
wenyleasd3sanyl } 5- am no-6-(5- 18 ~O 1 O PCT/US2005/041945

met hyl pyrazol -3-ylam no)-4- N~ NNS QJ 0O

pyrim di necar boxyl ate tetrahydro-2H pyran-4-yl 2-
N-NH (4 | HN / \HNetycl opr opanecar boxaf 1 .
N enyl sul fanyl } 3 gpdn0-6-(5 0 I %~ I TE&&P@ (4.%}%1%,3{3%6
met hYLPYr azol ani no),; 4- carboxarmePhenylsulﬁnyl)
pyai m di Agcar xyI ate W hyI 2- ( 35%ﬁﬁyl6ﬁg‘rﬁi&h§'}lpyrazol-
HNprrldquam o) -6-(5 34 H2N_N
met hy % N 'o N ~ t OOC 31\‘4‘1311"4“@4'
pyri m di necar box at e H 19 VWO 20066 pafifidecarboxylate
PCT/ US2005/ 041945 et hyly2- ({4 NNH | A -(2-piperidin-1-ylethyl)-2-
[ (cyc] opropyl car bonyl) m o HN" / %E
]ylpg:enn%loi ?T. noO) 5;3%@* - N4 % nglN N (5-Cyct10ﬁ4oge¥1ecar80xam1doph
17 E’jz N /@NWKA enylsulfanyl)-5-amino-6-(5-
N /)\ o methylpyrazol-3-ylamino)-4-
O/\/ N~ 7S pyrimidinecarboxamide
O
N’NH 2-morpholin-4-ylethyl 2-(4-
cyclopropanecarboxamidoph
NN enylsulfanyl)—S-amino-6-(5-
18 methylpyrazol-3-ylamino)-4-
pyrimidinecarboxylate
tetrahydro-2 H-pyran-4-yl 2-
N-NH (4-
/
HN % ’ cyclopropanecarboxamidoph
19 HoN | N NW/A enylsulfanyl)-5-amino-6-(5-
O/O N/)\S O methylpyrazol-3-ylamino)-4-
0 o pyrimidinecarboxylate
N-NH ethyl 2-(6-acetylamido-3-
N | o pyridylamino)-5-amino-6-(5-
H .
34 HoaN A \ NN T( methylpyrazol-3-ylamino)-4-
— 0O pyrimidinecarboxylate
SUe imidinccarboxy]
EtOOC™ 'N H
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H pyri m di necar boxyl at e

2- met hoxyet hyl

2-(4- N-NH H

HN H enyl sul fanyl)-5-am no-6-(5- 40 2N N 11

waorbdeyssst azol - 3-ylanino)-4- O N~S\ | O PCT/US2005/041945
pyri m di necar boxylate (2-(nethylthio)ethyl 2-(4-N-NH
1 ~ cycl opropanecar boxam doph 41 H HN H
enyl sjul f anyl ) - 5-am no-6- (5- 41 N net hiyqpyr
-ylanino)-4- S~iONS \ | O pyrimdinecar oxy ate
cycl ohexyl 2-(4; NyNH cycl opr opanecar bﬁmpiomﬂcarbmylbammo
enyl siul f anyl } 5- gm x10- 6- (5- 42 H2NNN§O\O 6
net hy|l pyr azo|_| ami no) - 4- N S pyri nj FPROCATBERYP Amino-6-
I—\égz_ ﬁ%}@( 0 5831 PCT/ LHSZONH :)41945 (5-methylpyrazol-3-
cycl opro ap ox pho 43 HZN HN Nylamino)-4-
enyl sl IEYCE}M) N5- i nG-6-(5-" ITAH-4-|\ i~ | \ meth Y1
pYrazol -3-Ylamino ) N O pyrimidinecarboxylate
2-methoxyethyl 2-(4-
'\;,ﬂH cyclopropanecarboxamidoph
HN H enylsulfanyl)-5-amino-6-(5-
40 HaN NW/A .
| methylpyrazol-3-ylamino)-4-
A0 /)\ O
O I N™ S pyrimidinecarboxylate
(2-(methylthio)ethyl 2-(4-
";sz cyclopropanecarboxamidoph
HN H enylsulfanyl)-5-amino-6-(5-
41 HN SN Nm/A .
| methylpyrazol-3-ylamino)-4-
~o~O /)\ 9
S I N™ S pyrimidinecarboxylate
cyclohexyl 2-(4-
N-NH .
| cyclopropanecarboxamidoph
HN HN H enylsulfanyl)-5-amino-6-(5-
42 2 SN .
o | B 5 methylpyrazol-3-ylamino)-4-
N S T
O/ 5 pyrimidinecarboxylate
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N S pyrim di necar boxam de
HNI / cycl opr opanecar boxam doph

0O N-NH nor phol i n-4-yl
H44 HN N N~

2-(4

wenyleasdsanyl } 5- am no- 6- (5- N2 O met hyl pyr azol PBT/US2005/041945
ylam no) 4- N S pyrimdi necarboxam de 0 N NH

t hi onor pholin-4-yl 2-(4- HNI O

enyl sul f anyl

Rt

-yl am

~5-am nog 65 N 2 \
ylampo) 4- NS pyriﬁggLnecarboxanlde
2-di net hyl am noet iy (4- NN

propanec,q%,\pox. m doph 4@'\[?/&&—1
ul fanyl A N net hhﬁ'eﬂx?r[p%éﬂoi— -ylamino)-4-

| m Qi necar pox

cycl opr opanecar boxam doph 45 S~H N N N(2-methoxyethyl)2 -(4-

O net hyl pyrazol -
opropanecarboxam1doph

elwlsulfanyl)-S-ammo-G-(S -

ate

1- et hylpi peri - y| 2 ( 4- N-NH pyr1m1d1necarboxam1de
cycl opropanecaroooxam doph H NH
enylsul fanyl)-5-anm no-6-(5- 47 H2N N N~ - - ~N

met hy| pyrazol -3 vyl
pyri nj di necar boxy} at
PCT/ US2005/ 0419¢

44 o HoN

Q! *OYA

no) 4 OO0\ ONlﬁ holin-4-vl 2-(4-
" 51 w6 20061 03RRIl 2

cyclopropanecarboxamidoph
enylsulfanyl)-5-amino-6-(5-

methylpyrazol-3-ylamino)-4-
pyrimidinecarboxamide

N»NH

45 S HoN

thiomorpholin-4-y1 2-(4-
cyclopropanecarboxamidoph
enylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-
pyrimidinecarboxamide

HN H
\N/\/O /)\S O

2-dimethylaminoethyl 2-(4-
cyclopropanecarboxamidoph
enylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-

pyrimidinecarboxylate

HN H
47 HaN N NW/A
S

1-methylpiperidin-4-yl 2-(4-
cyclopropanecarboxamidoph
enylsulfanyl)-5-amino-6-(5-

methylpyrazol-3-ylamino)-4-

pyrimidinecarboxylate
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2-piperidin-1-ylethyl 2-(4- N-NH
cycl opr opanecar boxam doph HN H 48 H2N N N
wenyleasdsanyl } 5- am no-6-(5- O PCT/US2005/041945
met hyl pyrazol -3-ylam no)-4- 0 GN N S
pyrimdinecarboxyl ate i sopropyl 2-(4- N-NH

cycl opropanecar boxam doph H N / 49 H| Dliperidin-1-ylethyl 2-(4-
enyl spl fanyl ) -5-am no-jp-Ntb- 2 N O O )

net hy| pyr azol - 3-yl am'g@%}é\ N S pyri ni eYHerrapanssdrberasmidoph
0 2- hydroxyet hyl 2-KHM- NH cygl opropa nhoxam doph
5gH EN . H enyi 1) - 5ea E'q%-ég( POSSQURRSHSHRRE-6-(5-
{‘hy pyrazol - 3- ~D 1 S| me@ylyrazol-3-ylamino)-4-
pyri nj ch di nO4-yl {2-(4-"'NNNH HN H
enyl syl fafjyl } 5-anj no-6- (5- 51 2N N NyApHigndinecathokylate

et hyl py -3 yllammpb) 4-N N/ ON
pyrim di necarboxam de_ - 22

isopropyl 2-(4-

~NH
N cyclopropanecarboxamidoph

" H enylsulfanyl)-5-amino-6-(5-
49 H2N SN N \((A o .
| //k methylpyrazol-3-ylamino)-4-
S

pyrimidinecarboxylate

2-hydroxyethyl 2-(4-

-NH
’\f P cyclopropanecarboxamidoph
HN H enylsulfanyl)-5-amino-6-(5-
50 NSy N 7(A
| methylpyrazol-3-ylamino)-4-
~ O A AL 0
HO N® 'S i di
I pyrimidinecarboxylate
N-pyridin-4-yl-2-(4-
N-NH :
| cyclopropanecarboxamidoph
HN H enylsulfanyl)-5-amino-6-(5-
51 HN Sy N
H | /k /©/ methylpyrazol-3-ylamino)-4-
N N/ S 0
NI P 5 pyrimidinecarboxamide
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N-(2-norpholin-4-ylethyl)-2- NNNH (4- HN HN H
woyalegpssapanecar boxam doph 2 ~N 52 H

enyl sul fanyl )-5-am no-6-(5- NNS ~ d O net hyl pyrazol

PCT/US2005/041945
-3

-yl am no)-4- QJ pyrimdi necarboxam de piperidin-1-yl

2-(4
enyl s

-ylanmino)-4- NIN S O y/

N-NH cycl opr opanecar boxam doph
ul fanyl) - 5-am no-g-(/- z N net hy|
1 di necar bolx

OB-(Plohbrphblin-Mylethyl)-2-
y(razor?hbr1 yiethyly

mde o

N-(tetrahydrofuran-@n NHy 2:(4 HN .
cycl dpr opanecar hgxa dop Nm/le& ﬁqc}g(PropanecarboxaImdoph
egl%' | sjul fanyl } 5-igm - enylsulfanyl)-5-amino-6-(5-
et hyl|l W I _
P | nr ar boxdhi d I\Sr(S met hoxyprotpyilh)’lmrf(ml-3-mlanmn0)'4-
cyclo necar b&ani doph 55 H HN / midi b d
enyl suI fanyl)-5-am no-6-(5- 2N N H | | Pyrdinecarboxamide
nmet hyll pyrazol - 3-yl am no)-4- N
piperidin-1-yl 2-(4-
N-NH cyclopropanecarboxamidoph
HIN H enylsulfanyl)-5-amino-6-(5-
>3 Pl NW/A thylpyrazol-3-ylamino)-4
me razol-3-ylamino)-4-
SO B L G -
J S pyrimidinecarboxamide
N-(tetrahydrofuran-2-
N-NH ylmethyl)-2-(4-
HN L/ cyclopropanecarboxamidoph
H
54 HaN A N N \”A enylsulfanyl)-5-amino-6-(5-
H
<Oj\/ N N/)\ S o] methylpyrazol-3-ylamino)-4-
o) pyrimidinecarboxamide
N-(3-methoxypropyl)-2-(4-
'\;/EH cyclopropanecarboxamidoph
HN H enylsulfanyl)-5-amino-6-(5-
>3 LTSN NW/A hyl i
H | )\ methylpyrazol-3-ylamino)-4-
7~ O\/\/N N/ [ 0 T .
I pyrimidinecarboxamide
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N S pyrim di necar boxam de

0 -23 WO 2006/ 055831

PCT/ US2005/ 041945 N-(2- met hyl t hi oet hyl ) - 2- (4 N-NH

woyalegpssapanecar boxam doph 56 H HN H

PCT/US2005/041945

enyl sul fanyl )-5-am no-6-(5- HZN N N -4- neth
YlpYrazol -3-Ylamno ) N OO N S pyrimdi necarboxam de

pyri m di
N- NH

xam doph, 58

a¥i)

1de™ N-(2-thien-2-y

N-(tept-butyl)-2-(4- N-NH cycl opropan
HN 57/ H N H enylsulfﬁnNM}-S-anino-6-(
nmet hy| pyrazol - 3-yl a
pyri m di necar boxamm
Cﬁ | opr opanec
e §Isu|fany|)
nethYlR¥%

4- N OO NS
(2-furyl

H
58 N

e vanhaxa e eshy)-2-(4-
b- 2 N '_Pllt Y2
cyclopropanecarboxamidoph
Y Ly @ity 1)-5-amino-6-(5-

methylpyrazol-3-ylamino)-4-

OONO NGB/

pyithidinecarbpgamide

57

N-(tert-butyl)-2-(4-
cyclopropanecarboxamidoph
enylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-

pyrimidinecarboxamide

58

N-(2-furylmethyl)-2-(4-
cyclopropanecarboxamidoph
enylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-

pyrimidinecarboxamide

59 (j\/HI
S N

N-(2-thien-2-ylmethyl)-2-(4-
cyclopropanecarboxamidoph
enylsulfanyl)-5-amino-6-(5-

methylpyrazol-3-ylamino)-4-

pyrimidinecarboxamide

60

N-phenyl 2-(4-
cyclopropanecarboxamidoph
enylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-

pyrimidinecarboxamide
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59 HHN / N enylsul fanyl)-5-am no-6-(5- 59 N

met hYlpYrazol -3-Ylam no)-4- S~N 1" SI OO0
woyoierossisnecar boxam de  N-phenyl 2-(4 N-NH PCT/US2005/041945

cycl opr opanecar boxam doph HN H

enyl sul fanyl)-5-amno-6-(5- 60 HNNNI - H1O

nmet hy] pyrazol -3 ylamno) 4- N pyrimd Ne(Qqhsmzs;ajnnde

LJo -R4 WO 2006/ 055831 PCT/ US2005/ 0419

N- (2- fret hoxy-1 N_NH gemhyl et hyl ) - 2- (4 mthlyllethylﬁ (4-

| i/ 1 H2N L N .
gﬁ;l gﬁ{ ?gﬁ;lefgr g?ﬂ)'l(ao- d ( iy EI cyclopropanecarboxamidoph
mg§ hy NY@S I Qnﬂ%ulfalm)—S—ammo -6-(5-
pyrim | 2t N-
cycl o a methylpyrazol-3-ylamino)-4-
enyl s
nmet hy| pyra. zol -3 ylamno) 4- HI | O @(}glmld?necarboxamlde
pyri m di necar boxam de N-tetrahydro-2H pyran-4-yl -

o N-cyclohexyl 2-(4-
N-NH :
| cyclopropanecarboxamidoph
HN H enylsulfanyl)-5-amino-6-(5-
2 HaN A N
H | /)\ 5 methylpyrazol-3-ylamino)-4-
N™ 'S T .
O/ & pyrimidinecarboxamide
N-tetrahydro-2 H-pyran-4-yl-
N-NH 2-(4-
|
HN % ’ cyclopropanecarboxamidoph
63 ':'ZN | SN /<j/"‘\[%l enylsulfanyl)-5-amino-6-(5-
O/ N N/)\ S O methylpyrazol-3-ylamino)-4-
o 0 pyrimidinecarboxamide
N-(1-methylpiperidin-4-y1)-
N-NH 2-(4-
/
HN % ’ cyclopropanecarboxamidoph
64 SZN | N N\[(A enylsulfanyl)-5-amino-6-(5-

methylpyrazol-3-ylamino)-4-

pyrimidinecarboxamide

-25—




HN S H cycl opropanecar boxam doph 63 H2ZN N N

enyl sul fanyl } 5-am no-6-(5- H N NAS |
-3-ylamno)-4- 0 0 pyri m di necar BOXais2ae/041945
N-NH H N |

waorRbisysE8sL az ol

N- (I - met hyl pi peridin-4-yl)-

0

H

cycl opropanecar boxam doph 64 H2N N N
enyl spl fanyl } 5-ami no-6- (5- N | 0 neth| N-@azBtriffaoroethyl)-2-(4-
lamnp -4 pY Y) S "a Nr~ O pyrin di necar boxam de .
-25 WD 2006/ 055831 2005/ 041945 | cyclopropanecarboxamidoph
N-(2,R,2-trifl udinwet yI)2 NH F le K- e
e %gl sul f anyly,R- ap no- 6- m/m&hyl py égjz}gol}wag%)‘s Aﬂuno 6-(5
3 m go] - 44 F~J[H O A F N S| methylpyrazol-3-ylamino)-4-
pyrim di i H benzyl 2-{4 HN/ H )
cycl opr opanec rboxam doph 66 H2N N N pyrimidinecarboxamide
enyl sul fanyl ) =5-am no-6-(5- 0 NS O
met hyl pYrazol -3-Ylamino)-4- O pyrimdl necarboxyl at e
2-(tr nethylsHyI)etrkrny 2-(4- N-NH benzvl 2-(4-
cycl opr opanecar boxa HN H enzyl 2-(4 i
enyl syl fanyl ) - 5- aff no- 6- (5- H cyclopropanecarboxamidoph
66 2N enylsulfanyl)-5-amino-6-(5-
O methylpyrazol-3-ylamino)-4-
pyrimidinecarboxylate
2-(trimethylsilyl)ethyl) 2-(4-
I\;’sH cyclopropanecarboxamidoph
HN H enylsulfanyl)-5-amino-6-(5-
67 HoN 2~y NW/A .
| methylpyrazol-3-ylamino)-4-
SII I N™ S pyrimidinecarboxylate
N-(4-methylpiperazin-1-yl)-
N-NH 2-(4-
HN [/ cyclopropanecarboxamidoph
H
68 \N/ﬁHZN 2 N N\{(A enylsulfanyl)-5-amino-6-(5-
K/N \NJ\S 0 methylpyrazol-3-ylamino)-4-
0 pyrimidinecarboxamide

The compounds of formula Ia, Ib, ITa, IIb, Illa and ITIIb may be formulated into

pharmaceutical compositions. Such compositions comprise a pharmaceutically acceptable

diluent and an effective amount of one or more of such compounds to prophylactically or

therapeutically treat diseases mediated at least in part by a protein kinase, particularly
Aurora-A.

The compounds and/or pharmaceutical compositions of this invention are useful in
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67 H2ZN N N neth 1 razol-3- lamno -4 1 i~/O-- )" \ 1
OYpY Y ) S NS pyrimdinecarboxylate 0
woOR(ob/ 883y | pi perazin- | -yl)- N-NH 2-(4 HN  PCT/US2005/041945
cycl opropanecar boxam doph H 68 NN~"iHZN N - N
enyl sul fanyl )-5-am no-6-(5- N O
treABh R ¥ PevaRDl-diselded Mddtedlat 1BEsBirPart by a protein kinase, particularly
pyrim di necarboxam de The conpounds of fornula Ia,
Ayrpra-fig Suph methods gerapuise asinpaistepag Beomposider migtere of compounds

oD TREE, ks RRTE S S BATRP BB gt et

tre@frh&@gt 1 ve amount of one or nore of such conpounds to
prophylactically or 5 therapeutically treat diseases

CoRfd L&ast in part by a protein kinase,
pa?t?%‘ﬁ?gﬁfa§ Aur ora-A. The conpounds and/ or

ot I Pl GABIRIHHRERat s betbBel BEN5 0, Hetable sarting
métégal ufidg, For Staaidd) thd b divegogasralBlttdide endprocedtts. iT0will be
part by a protein kinase, particularly Aurora-A Such

appisciatrdsthaionkare b@icalied prekrisdipreress cpdistonn i-orrepgtionderaperatures,
. of compounds,. of. this.invention r ef er abl i.n_a.
trgs PR RLIET RS Sl e et s b i Yo alilnhgye process
coﬁ&li@ibm EdreAddBlised anfeepaendsd s apar @btiﬂﬁmﬂ&@qtﬁiﬂ%ﬁﬂfﬂi@ﬁs may
of this invention can be prepared fromreadily

vagwithahe pardewdanreangantsver solveal ysedsbwigucht emnditiansisie be defermined
foll j ener.al thods and procedures. It will be
by sBilel t SRR oREP SRR PBRESRE i oy bcess

condjtions (i.e., reaction tenpe res, times, .nole i

rat i Bonalliags witk ke a@&@@bﬂ‘fﬁ?ﬁﬁ_@ﬁ?@? Arfenvengpral protecting
oy LAELIR SRR R AR O s
reauviods.t Suteble@ytectiag yrowpd for tvhdoysafuhéttmbbgronpsastwaelt s smitable

sQl ,ven% used, . but .such conditioons can_be_determ ne .
copgitighilas preteiingiand drrrotsciing partiguer Hactional gropgs pgrvell known in
th&hC Fgfjéxedﬁlple, numerous protecting groups are described in T. W. Greene and G.
M. Wuts, Protecting Groups in Organic Synthesis, Third Edition, Wiley, New York,

1999, and references cited therein.

Furthermore, the compounds of this invention may contain one or more chiral
centers. Accordingly, if desired, such compounds can be prepared or isolated as pure
stereoisomers, i.e., as individual enantiomers or diastereomers, or as stereoisomer-
enriched mixtures. All such stereoisomers (and enriched mixtures) are included within
the scope of this invention, unless otherwise indicated. Pure stereoisomers (or enriched
mixtures) may be prepared using, for example, optically active starting materials or
stereoselective reagents well-known in the art. Alternatively, racemic mixtures of such
compounds can be separated using, for example, chiral column chromatography, chiral

resolving agents and the like.

The starting materials for the following reactions are generally known compounds
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15

Additionally, as will be apparent to those skilled in
the art, conventional protecting groups nay be
waeowsdss3y to prevent certain functional groupBCTUSE005/041945
under goi ng undesired 15 reactions. Suitable
protecting groups for various functional groups as
or\teh be pfepated M waiGieddduRs 9 bBvioly beidichiichsahéteof. For example,
deprotecting particular functional groups are wel|l
mpyouiithe prartinganaterials mave&%hi@fr@m oUHBPIE smbﬁ@@udn@s Aldrich

CRPRPET (GRS FheoPipa s HERAE B, cablionlt] G5

ErM¥4- emembew Yighde (St. 1998, MasduficUSARNOBRr&nb e Be bRPERU Dy
20 Furthernore, the conpounds of this |nvent|on may

pr@@ﬂﬁhaensmrcnbencms ‘pashiications tiereofedesertbed ipsisndatil mqblgancq texts such as

Fig? ahe resH i Hrab IR B0t Utatte SyBBe Rt SOitiits R s b dirif & sons,

1991), WA s TRAUTRI B of Cdrbd® ConPHaRIsS VBRIMesqs hﬁ‘gﬂgyplementals
mXxtures. Al such stereoisoners (and enrich

(Eirexien Beishcealfublishers.uid88), Wirgtriin Readions.c\oplumes 1148i(#ohn Wiley and

s PR et AR P aAE Coe M LBl Vit sons, 4" Baition),

ank TRPGYKEC d1ihdBensiR OB¥ A I fhsf S Riati6Rd {\&Clq%bnﬁleg R i1 0gD).
materials or stereoselective reagent s wel | -known in

the gnt e"N BeRS W Aldsustey o n{e@?&f@o? tHY }?f%ﬂérrﬁﬁ)nq;f tﬁéj&ﬁ?ﬁounfis of this
conmpounds can be separated using, exanpl e, ra
incattionrroah startaigagatagidly eitlodn khedn in ﬂﬁ@lrt\/orn@nmahﬂy aﬂﬂlable For

the like. The starting materials for the fol
lllﬁ%?é?élf‘/? BHEPOSESORB Rehene | RIS th%f?&@msubs@mev@ Rils hydrogen

5 / Ky b
v O0BSRE bEL WSS SRRLD L9 el b RISRSE. O g,
X exidlopirated asmearbextyl fgf‘c&1p$$1 afcthiyih garbakd ekl groap @r athbl e

from comer ci al lers such as Aldrich Chemc
caghpxampdq giauRel is w@&!&m at \@gAslonssa?clﬁeﬁﬁ Aot m:?é are well

iR 00 B35 gy P TRSTES Lo ITRI Stk

ssourl rs may prepar

caﬂfdh?ﬁﬂﬂﬁ@ §ubsﬁfuu@h\omht§pmgll FroGa ForaNsis ulapau%afat the Eam position. Tt
described in standard reference texts such as i eser

is anderstped that suchsubeiuiornf ¢an bemigesil et Sther Hegirgio ayaraigrpesitions.
1-15 (John Wley and Sons, 1991), Rodd's Chem stry of
Car bon Conpounds, Volunmes 1-5 and Suppl enental s
(El sevi er Science Publishers, 1989), Oganic
Reacti ons, Volumes 1-40 (John Wley and Sons, 1991),
March's Advanced Organic Chem stry, (John WIley and
Sons, 4th Edition), 10 and Larock's Conprehensive
Organic Transformations (VCH Publishers Inc., 1989).
Schene 1 below illustrates a nethod for the
preparation of the conpounds of this invention from
starting materials either known in the art or
commercially available. For illustrative purposes
onlty, Schene 1 enploys the follow ng substituents: R2
i s hydrogen,
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Y is sulfur,
n are as defi ned above..
woORbossisssat ed as a car boxyl

Ar i s phenyl,

Wis amno, and R, R3 and
In addition, 15 X is
group, a nethyl car BOXgIS2005/041945

ester group or a nethyl carboxam de group. It is
understood that variations on R2, Y, Ar, Wand X are
well wthin the skill of $densrt and sonme of these
are di scussed, bel ow. Further, R3- car bonyl am no

substitutb@n jpn the phenyl, p for Ar iosNd icted at

the para pogftion. MepHHS0j s unierl‘ # 00¥° hat N

substi t utb ,g/aLﬁ bere'p# acgg @i& efNehe or (ﬁ\or met a
8

posi tions. -28 WD 2006/ 055831 H uszoo“%?‘if419‘45
Scheme 1 0 0 € 02N NH MeOH/ st04 02N NH POQI 3, 02N
reflux | PhNEt2 K(II:HOI\/E(II:HO tc3cHN |~ H
2N2, 6- 1 ut i di ne (Rl— B HN (R1) ozmuu%gé\ / Ma®O0 N
NR3 /\S I 'MHN(RI) HS 6 0" 02N By,
2,6-1utidi HN 4 H2/Pd-C R3 Hy N--N
NON HN (R% \N N

Me0oC N Q/ \ﬂ/ HN I (RY)

2,6-lutidine f\ :
MeOOC
HzlPdC

R3
N
M RY,
®Y, HN
|

LiOH
HOOC

M

NN

)\ N)\S
H

HN (R, HN

SN R3

MeOOC

0

Specifically, in Scheme 1, methyl 5-nitroorotate, compound 2, is prepared from

commercially available (Aldrich Chemical Company, Milwaukee, Wisconsin, USA)

potassium salt of 5-nitoorotic acid, compound 1, by conventional esterification

techniques. Compound 2 may be isolated and purified using standard techniques such as

chromatography, precipitation, crystallization, filtration, evaporation and the like.
Alternatively, compound 2 may be isolated and used in the next step without further

purification and/or isolation.

Conversion of compound 2 to the corresponding methyl 2,6-dichloro-5-nitro-4-
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HN (R)" H2ZN H2ZN UGH N HOO) N~S MeOOC NS H NN $ \

HN (ROHN N '"Ifs \ NR3 HW\W H) R3 CHNHC(O NS 9
welete/oRB3Bpeci fically, in Schene 1, nethyl PCT/US2005/041945

5-nitroorotate, conpound 2, is prepared from

commercially available (A drich Chem cal Conpany, ‘
pyvinhidinekaboxyéte canmsionnd BSfxpceeds pyicastacting abgouad 2 with an excess

-ni.foorotic acid, co nd 1, by convent.i onal .
otdifils I thepTesFCE BEM mlgﬁ%asmme 2uyagidigengraislathsreaction
is Yol dohlsfiled oG SHARIR St AT AR SYEhlndlly complete within
atout 0.5ab Bdourse Cap@oaid Dmagvd idobeted akdepurifldtginpatindetdtechniques

conpound 2 may be isolated and, used | n the next step .
sugh g elorineraily . pseipitationa £1ystallization diliratinm eyaneratipg and the like.

| f . r; 1,09k yl e s
AGRIHE) W nouf ETRRES isordBo bilFuBHis BRABRGUEPWARL P puriication
ankd©r/14632Q05/ 041945 pyri m di necar boxyl ate, conmpound 3,

proceeds by contacting conpound 2 with an excess of

POC18oimBoddiEs R, L G0 NirO-

iy oo e e (A AR pRGA IR Sonito-
6-HB A tmyram -8 rydamimo by einpidine¢abexylate, rcofporndédn iagwo step process.

eneral |y, conpl ete wi thi about 0.5,tg 3 hours.

184 o&ﬁhg@ RRGSI6 STEBPRH BBl (i Y gEqary thanghigepbaut 1.1
e R nmiaE R P BbAITS REEARY solNERSLBL AL e
tetihliyelr ofatany eddythe dikephendacdiondy pleteratdp lcahddtedria thesgreseinte of an

the next, step w t hout rification and/or_isolatjon.
exegsmgg’ Griyitable base sHeu3% %E}fgtgliﬂ%{qﬁ?pvenge the acid generated. The reaction

is %yﬂi&'ll@%bﬁ&ﬁ&@&(&@tﬁ‘?érﬂ Iﬂ&ﬂﬁférﬁﬂl‘efs AR bitRiull LhET the reaction is

substantially complete which typically occurs within about 0.1 to 2 hours.

In the second step, the resulting methyl 2-chloro-5-nitro-6-[(R),-pyrazol-3-
ylamino]-4-pyrimidinecarboxylate, compound 4, is not isolated. Rather, a slight excess
(typically 1.1 to 1.3 equivalents) of 4-R>-caboxamidothiophenol, compound 5 is added to
the reaction mixture. Sufficient amounts of base are maintained in the reaction mixture to
ensure that the acid generated by conversion to compound 6 is scavenged. The reaction
typically is conducted at room temperature for a period of from about 2 to 24 hours.
Compound 6 may be isolated and purified using standard techniques such as

chromatography, precipitation, crystallization, filtration, evaporation and the like.

Compound 6 is converted to methyl 2-(4-R> -carboxamidophenysulfanyl)-5-amino-
6-[(R"q-pyrazol-3-ylamino]-4-pyrimidinecarboxylate, compound 7, under conventional
hydrogenation conditions. Compound 7, a compound of this invention, can be isolated
and purified using standard techniques such as chromatography, precipitation,

crystallization, filtration, evaporation and the like.

Alternatively, compound 7 can be used as an intermediate to provide for further
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6-[ (R )npyrazol - 3-yl am no] - 4- pyri m di necar boxyl at e,

conpound 6, in a two step process.'- 10 Initially, a
webhkighisssxcess of 3-amino-(R )"-pyrazol e, typi eairiug2005/041945

greater than 1 to about 1.1 equivalents, is conbined

wi th conmpound 3 in an inert solvent such as di oxane,
cotpbuadsyfithik ientioanth érfeentbddementhepnvewstidnably drslysis of the methyl

referably conducted in the preser (%g) of an__ excess  of
ester B GauanUad fayevidecior a4 R efzarlmmml hery sttty e-amigo-6- (R

pyX: ofj?ﬁ%l enlE’lg @%Bmm r{c%%k%l? ac1 %;ég 'y conducted

eratures a until the

oot e, FouBBa B0 éféﬂ @'8 Dt e ol e deers
ﬁig%nvérﬁ%nﬁl%s&ét&ﬁidﬁﬁbﬁ‘ i@chﬁgﬁ&' e@rsﬁov'{?n ‘i‘ﬂl téenfs 14 R'vﬁéi‘em R?%is

pyrazol - 3- yl am no] - 4- pyri m di necar boxyl ate, conpound
allgy], substrtotedraﬁmham’eli)allﬁhtshbsututad sjrqlgﬁlkylehet@@syclyl or substituted

t o 1.3 equival ents f. .
helgidayeBnSatniedteneS hrdith eBoE Byt arithbapiia 390 cgpiyalents
flaf AR OinThehréSice BHLAE HENb e Bpsaferd o AREGIUA 1 id
© rrag?nt alelnggh%(% tﬁte: reaction mxture to 20 ensure tr?rls?pmpom ©
ortpotassiainctygeide nbatedt BY tac DiO/EY for aboutt one anfbbiowds 6 gise esters 7B.

scavenged. The reaction typically is conducted at

roomtenperature for a pegitieghedfAfrom about 2 to 24

hour s. Corrpoungu6 may be isolated and purifi ed usi ng

standard technrtfles such as chromat ogr aphy,
precrpltatlogﬂ\§2 stallization, filtration, /L<>\R1

evapor at i ohNand t i ke. Conmpound 6 is ﬁé\?v'é ted t(

net hyl HeN - car boxani d8PHenysul f anyl) - 25

6-[(R)"p raz | - 3-yl ami-ae}—4—py+i#i di necarb xy/Ere
conmpetsse7 >N rconveffipnabr kN dr OFFOaIC 0NN

condi ti ons. Co ound 7, a conpound of this inven 'on,
can be isol at and purified using standard
techniqué@ su s chromat ogr aphy, precipitatikg
crystallizati on filtration, evaporation and the"\} [ kg.
Al ter natlvely ound 7 can be used as an
internediate to %r;ovide for further -30 WD z
2006/ 055831 PCT/ U52005/ 041945 conpounds of this

i nvention. In one enbodlﬂﬁgt con;em&ronal hydrol ysi s

of the nethyl ester corrpound I’)OVI des for

2- (4- R3- carboxamd ul f (lam no-6-[ (R1),
pyrazol - 3- ylanrno] MIH1H§HC boxylic acid,
compound 8. Still further co

oUMNd 7 can be enpl oyed
to prepare other carboxyla r{\?jg 5 using
conventional transesterificatlion teghni ques as shown
in Schene | A wherein Ra |§mNaﬁhyl bstituted al kyl,
cycl oal kyl, substituted cycloalkg terocyclyl or
substi t ut ed het erocycl yl . Such $RCWAI ques i ncl ude
treating ester 7A with about 10 t oyNOO cequi val ents of
an al cohol in the presence of about ZE? to ten
equi val ents of titaniumtetraisoprop de or
pot assi um cyani de at about 30 to 150 C for about one
t o 7Cothpeursl & eandikewvisediearsed Z8in intermediate in the preparation of 4-

carboxamidopyrimidines 9 in Scheme 1 by amidation of the carboxyl group using

conventional coupling reactions. Coupling reactions are conducted using well-known
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10 Scheme 1A NNH NNNH HN | ~(R~)n HN (R1)n H2N | N
RaOH HZN' I N EtOOC NS Ti (iPrO 4 or KCN RaOOC NS 7A 7B
wold@osthe38 Al Me3 N-NH Rlo, NH HN ' ~(Rl)n RLoPERNSEN05/041945
NS R1IO N R10 8B HN O Conmpound 8 can |i kew se be

used as an internediate in the preparation of 4
couplibpreapemofichiaRicalibodimes /B OR heigentl(bbyzoaidzd R iydskyof
t he carboxyl group using _conventjonal couplin

tris@ime BN OBbesPh i umdexeapaphasehesia) b e liks Sujitable

A e by PSRRI oo el (g, 1-6-
difreeiyZaatinbpzsyyl 13-¥ihg kearbddiihBdiBIRC urldane ke, pirdssianpelginer

hexaf | uor ophosphonate) and the |ike. Suitable
suppetRstliorys a%@arﬁcrdémd@ Coulingggagsnts gnayrAdsasbe used including, for

di cycl,ohexyl ¢ Lk d - .
o NS AT B S i B4, 769014880 Adgiional well-
ko doulBng plontiesh,sach aPNLYIRSxySuciiRidd, ehytiRixFber@btriazole and

carbodi i mde coupling reagents may al so be used
the hke.uadnleg used to fasiliatgtlee caupbagragelelt-i bed in

Tetrahedron Letters, 34(48), 7685 (1 993).

Addi This nalgling reetiba iktypivally cuplucted by rcontattngconspmind 8swvith

N- hydr gxysucci.nim de, 1-hydroxybenzotri azole and, the
aopicL o ﬁé&i{ﬁ Peduivagnts g ftiscioliphing og b %%@3?% gn% EHHYAIEH:
T PIE LA TOBRL7 QRSB S S QRIS BB e s
dielgj utonadtiesmi Schddrofdrm, acatmiitrilg, teteadydrnifuandNMN-dinesbylfanenide and

. | t 1) . . . .

thee: (l]iﬂle.v(?engpally, this reaction is conducted at a temperature ranging from about to about
0° to about 40°C for about 2 to about 24 hours. Upon completion of the reaction, the
carboxamido-pyrimidine derivative 9 is recovered by conventional methods including

neutralization, extraction, precipitation, chromatography, filtration, and the like.

Alternatively, the 4-carboxamidopyrimidines of this invention can be prepared
directly from ester 7 as shown in Scheme 1A, wherein R'® is defined as above. For
example, ester 7A is treated with about one to 10 equivalents of trimethylaluminum in a
suitable solvent such as dichloromethane at about 0 to 30 °C for one minute to 60 minutes,
about one to five equivalents of a primary or secondary amine is added, and the mixture is
stirred at 0 to 35 °C for about one to 72 hours to give amides 8B. Under other reaction
conditions, the trimethylaluminum is first added to the primary or secondary amine

followed by the addition of the ester 7A.

Compound 5 and related compounds are prepared by conventional methods.
Specifically, commercially available 4-amino-thiophenol (available from Aldrich
Chemical Company, Milwaukee, Wisconsin, USA as are the corresponding 3-
aminothiophenol and 2-aminothiophenol) is reacted with an acid chloride of the formula

CIC(O)R> under conventional amidation conditions including the use of a suitable base to
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preferably about 1 to about 1.2 equivalents, of a
suitable amne in an inert diluent, such as
wdiedslosssmet hane, chl orof orm acetonitrile, PCT/US2005/041945
tetrahydrofuran, N, N-di methyl fomam de and the |ike.
Generally, this reaction is conducted at a tenperature
scawargierige daid permbderd diringadeaciton. 0 t o about 40C for about
2 to about 24 hours. Upon conpletion of the reaction,
t he Abn6wdkbyaiCopPounddepictettinl Johti¥ @ aBolSemploy a sulfur atom
recovered by conventional nethods including
asnéuVban is¢ ampb)ared,émsh adﬁn@wmmchemn@zqddﬁ provide a sulfoxide or
romat 0 | trat | and t
sulop8 PRSP HEPRlne i Bl e it onciof Shudicigps. Bpitgble reagents
fok BYRIMNOR sElfide Q&nﬁ&ﬁﬂ% QduHbxigs tﬂcmcfer bebéxazmﬁé hydro gen
shown in Scheme |A, wherein RO is defined as ab
peEoride,Sxehtpioperossbanzoiz acid MEBRAp dodiunhperiodate, mtasstu:nn 10

ui val e th wtable
p Rl atoS e Cox ORI B st Ranib o ion e tibn SR ke,
conafctdd By'E@nth&lr%QhéThﬁlﬂH@éamﬁ&ﬁidtwﬂp%&l@0f9'5\f§ about 1.1 equlvalents of
equi valents of a primary or secondary amne is adde

tha nmd;lzmg magcrameam mertglijuents sudatas@hcthduoremethaﬁ@ rat abmnperatum
to 7 t ive ami e Under .ot reactjon .
roh b TPt ey eh ERST G ot FeetRpt 24 b gedig frsulting

I I
s K o ety

stﬂﬁoprwwﬂsatdcast pneqkliterhabgqui valer of o nzidizimg teagmnt, such as hydrogen

[ ly, conner0|all avai l a
Peagﬂﬁ? BB, prESONT peyRntm s ahe fkeiAiomationlathe pifone can
8y dlréétfg"l%%ﬁ%ctlxg B0FH 3 Wllt‘f% lé‘a?st Eeddialents, and preferably

correspondl - am not hi ophenol and
arPexaassn of thie «mhhmmg Jeagentr Sawdntrea:btmns lreatesaibed fiheniin Meardf,

"Adsrep el GheaSicdeativhe. ehadou GR ol S OPupBahee 1090

WO 2006/ 055831 PCT/ U82005/ 041945 scavenge the acid
genefampeundsof Hys pwaetiqrowherad isoxpgerade peepateddn a manner similar

toGRARRNIIRG FBRCK L yle b SGREN S ARG s B mith a2
304t 4lad@sbphendl] @i¢h @€ whichlré edhaiRrdMlly SMllfie AleOhtRsical

usi ng conventi onal reag?nts and reaction conditions.
Canpaab MilwakgenWViscensinrU%ki di zi ng a sul fi de conpound
to a sul foxide include, by way of exanple, hydrogen
per ofintdkyly3echpamdpef ihisyineatvnoviaee ¥ i§ MURBA)e, propadediin a manner
peri odate, potassium  peroxynonosul fate  ( OXONE( r‘vg
g aniline is

Sl@hléf torfhaty 43R<€1be¢HE°YFxWE fhecﬁ?fc%@@tth@ﬁn@@lwﬂ#@aw

BB ROALLAFOTIHD 2009 SAMRSIBI B

sithélage odmineraally svailhble iﬁionemdncalmfenﬁeal diogdpany, dwﬁtadaalm
at a te erature 10 ranging from about -50C to about
Wisconsisy UafoWhen npp-sumapiriodiamings are erprloyes ifimaynlp necessary to

biIgd! 593 fe %&o@%ﬁﬁbs%lr[%goho ?fl lﬂg@ﬁﬂ%él%ub.@% effect reaction at the

correspond
desired amino group. Such methods are well wrchin the skill of the artisan.

Compounds of this invention where W is a substituted amino group can be

prepared by first blocking the amino groups of compound 6 using blocking groups which
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sul foxide with at | east one additional equival ent of
an oxidi zi ng reagent, such as hydrogen peroxide,
WORRBASS§30t assi um perrmanganate and the |ike. PCT/US2005/041945
Al ternatively, the sulfone can be prepared directly
by contacting the sulfide with at |east two
ar€atthogpinelnto Semaval byrigtiesgahdtionlonditions exs, th@hitiotgoup is then
oxi di zing reagent. Such reactions are descri bed
copyieriaddp apgmueg geup in evaginerdergbsd aborhekhcsmipe gronpps then
deEgaﬁzee Qramé?c?)ﬁv%ﬁls %?lnc%hﬁ%gg %%g?@@ sg‘%)g(t%é)eeﬁl aénrmo group.
R@ﬁmabﬁﬂhe lamifo BlROKIAE gedups ileh ;tr@wﬂésafbr desmpbhaerofabieievention
with the exception that the an1noth|ophenol IS
hay gl aesbetitpfed amting group 3t thegr positinn afdpnergnidizsach of
whi ch are commercially avail able Aldrich Chem cal 20
Corrpfémypomdts whthisimyemionovese Ay iUsAcrogiyhiequrépared as described

d h R- .
abG e BR Rt Fie O P R T WAl URo MRy i dgfined
abBd Bnd 116t i€ éﬁﬁ&tﬂe%@oérff‘laér s@PstAMed RetStiasl | $ﬁgh%n%hhdl§]ﬁe either

is enployed in place of the am nothi‘ophenol .
kndwarid the atyisnme i vdiicht are ecimpneididllysavadalde oscan lbavrbpared by
1y a | able from Al drich Chem cal Conpany,
mwﬁ?@%‘ﬁ@@ ‘%‘?5 "\/@Q@Hn& n, USA. Wen non-symmetric
di anmi nes are enpl it may be necessary to bl ock

0
one ©@ptiqnsly ﬁh‘?srﬁl@t@a/ &@wnmmbﬁ tutedrivearolasvaed Sﬁbﬁmﬁg} above are

oS Pt Rl SR ERE b Tefhnd By bR HL BEpRp Rl by
méEMOBOME En®fm irhths atth FenttiplyyBesindpazele S3haidot it ed
am no group can be prepared by first blocking the )
m@thymragpbug@nmo 6@hp@dma@1@»@néé -ggnige1rpgazploeassoxyhic @pid, are
33 WO 2006/ 03 PCI US2Q0 4 r
UL E Y S et el e RuEbRR B onsin,
USALro group is then converted to an amino group in
the manner descri bed above. The am no group is then
a‘é@ﬁhéaq‘ii‘o‘ﬂﬁilﬂ% igiRnventional conditions to provide
a substitut am no group. Renoval of the am no
bIo n Yol [
rve e B of BRI BERLAR In: BBV BP R bl usually

adanifigekdd @RhOforinle pmmmaﬁdaeco@mmdsh&é cbftbsunds can be
i nventi on where Ar is heteroar are repar ed as

adm;gmererﬂelw a w@me 0659% énCcLlﬂdlag gt%’arrwtﬁlg wsi@fnnaeu SUBEULARROUS,

iR bR Wl LhRoRRbLR i BPRLFS A bon
infedfableGRdRR4l RAmpakigiofd. t iRh coltpoyitlohdart Peepafdd.in %@ﬂi@m@lf well
which are commercially available or can be prepared by

knpgrristhopharmesdutikalawndicompeisapticastpre atiye|cpmpound.

substituted 3-am no substituted pyrazoles used in
Schehiss invahibarealas mclddnmphammmminmldsmmsiﬂonsﬁ whtvhclontairg as the

compercj.ally avail abl.e or can epar ed
active 1ngrec{1ent gne or more of ﬁie compounc?s ofD ]!;IS nvention Xssomated with

pharmaceutically acceptable carriers. In making the compositions of this invention, the
active ingredient is usually mixed with an excipient, diluted by an excipient or enclosed
within such a carrier which can be in the form of a capsule, sachet, paper or other

container. The excipient employed is typically an excipient suitable for administration to
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met hods well known in the art. For exanple,
3-am nopyr azol e, 3-am no-5- nethyl pyrazol e,
wa@-20061088835- phenyl pyrazol e, and 3-ani no- 4- pyr azeCe/US2005/041945
carboxylic acid, are 15 all commercially avail able
from Adrich Chem cal Conpany, M I waukee, W sconsin,
hudSh. subjeass BR o thet haalmdiorWhiathe @RSipMheseresik ayklaedsit can be a
har maceuti cal s, the conmpounds of this invention are
solidusemiyoligypyilignisk mpterial, whigheactsas i vshicl satsist eiyimpdigm for the

Y ons. T et
SRR Thur BEEGURANP S, SER e AUPLHAL Fwders,
lokdnaas dadhetl cachetdCalixiis £aisdpensions endM €i684) Solutions, syrups, aerosols (as
intranuscul ar, and_intranasal._ These conpounds are .
a llidez i ¢ liquid medipm), joipteentsisoatainies, dergxagpigy gBite 18y weight of
Such c L ti D r i L. kn
oA SO RPN B R P, ABRD e e RN
so&ﬁtdnygna@mw?ubkagaai@wd@yﬁnti on al so includes
pharmaceutical conpositions which contain, as the 25
act | lYﬁ)ré\:}ﬂﬂhg difS M ulatRREL 11Fhay BY fecBsaty 1B HANMROHAAR c%fnpound to
this i'nventron associated 'wth pharmaceutically
pravide teadppeoptiater pagticle siza priakiongntbieng withabé othenmgoddients. If the
t.his invention, the actj i ngredi.ent is usually |
acky% MR 18I seetgheAEOToh i %nwya%]mél i Biadigrticds size of less
th?rpﬁ(b(pﬁl ch, WiicRve bk ﬁirﬁlqg Elh‘t%‘fan‘ﬂ’gl'lfafaﬁ:?golgﬁlel {llle_tpgﬁicle size is
ormof a capsule, sachet, paper or” other container.
nofmelle Adjugted by metijmgay ecbviide 4 ywbstaatially wrifoemadigribation in the
suitable fo aggi nistration to -34 WO 2006/.055831

fopeslaiian Ges AboH g Aneshy RHiFIAE Y PROTR WRIPHIURYE AoRIPQUAdSs can be
. ape n

R e REELR AR EOPD Aaelhoi Aol SRI S

Inweetdtiohal, Pateant Aippticaiionfubilivatidnd¥o tWE 034024424 forfitadlietion of

Thus, the conpositiqns can be in the formof .tablets, .
AVl AgeniRE g auoazvéwg}‘é@,opé%leh@esﬁ orgla Au¢lsis iggorpqrpted herein

by(sllaégeqé{}gihgg??lgﬁgwsi ons, solutions, syrups, aerosols

inaliquid nmedium, ointnents

cont@i nin for ex le, .up to 10%.by wei.ght of the .
et et St SRR SseibRab S die atE 4Pl psEusuotolE sorbitol
mEMHIP Stelr&lek Sfum 8&R I, b ciufd li?&fsﬁlbit@, algRdtel, kraPfoantNBelatin, calcium
steril e packaged ﬁolvvder s. In preparing a fornul ati on,

Y

silicatgrmyicioerystatowgetylosa pelyvinylpyrdidons seldango watert gyrup, and

ovi de. t he ropriate pargicle siz rior. to
i B P A i G ok b Brigihecpeents such as
taRCla¥fesARTReAAR, kit SHRSAI VM WRlting abBRS) dil1§ifyihg and suspending
ordinarily is mlled to a particle size of less than
ag20B; presdrving hgerie surbtas weetiydnpolprdpylby &rakwsbenzpatak;| syveetening
wat er | ubl e, the particle.size.js. nor.nally, adjus
casisnind Sgog gty BEF coriRbiadof R ignaHpR sphe Thtialafed so s
to%r&tiﬂé gﬂxﬁ:k,(bﬁs‘chﬁe& BedelbldTeleadd @Mhe Sot¥e ifhOMEntd el BiBinistration
ternatively, poorly water sol ubl e conpounds can be
to the patient by employing procedures known in the art.

The compositions are preferably formulated in a unit dosage form. The term "unit
dosage forms" refers to physically discrete units suitable as unitary dosages for human

subjects and other mammals, each unit containing a predetermined quantity of active
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prepared in the formof nanoparticles to enhance their
solubility. See, for exanple, 15 International Patent
wappleiosstsi on Publication No. WO 03/024424 for PCT/US2005/041945
"Stabilization of Active Agents by Fornulation into
Nanoparticul ate Forni which is incorporated herein by
métefigr Reatédtol frédiRd the @isited HREeaK O Sn Bfsobidtib@ it a suitable
exci pients include |actose, dextrose, sucrose,
phegnadentical exeigient-t ol , starches, gum acacia, cal ci um
phosphat e, alglnates tragacanth, gelatin, calcium 20
si | i Blat @mpuiuadocf the peeistrit meventibh vlaybe administered to patients either

Vi nyl pyrr.olidone, cellul ose, water up,. and
oGy it 0 eGP PTG R4 G Sapgred alone,
ab'oﬁtc(b U@?to dueht i(ﬁ?&%&% ﬁ%?é‘ﬁréfe?&b‘i@ albut 01085 o aﬁ@ﬂ@@ﬁ% gare

stearate, and wet t1 ng agents; enuls
adanmsmnahertﬂe pajienfy gIélgihsr amﬂrlewer dosagesaganbsusdcAdmmistration may

h d d b
ockentce 3 GRACOTRUBIHHES R <Ih A L BeREIeBh s b fapgated

[ £88 _formJI ated so as 25 to provide quick,
e‘}e{})s/?glt‘lhggoor l'layed rel ease of the active ingr edi ent

pr o% rrﬁi(nrslisttéraa L1rgcr:1({n|)1bm%‘ c%n hg{,%%&@ :?%exgr @e compounds

offhEpREER hﬂ/veﬁﬁdsmmlawbs @rdpared i AifbrnslASRGhhAnOuddd Woth B1id1dr more
unit dosage forns" refers to physically discrete

ofiihg eamparinds bf hisigvemionaing oge QH@@S@ oiber antinganceragbitact s

h .
AR el et aui e RS P abey BEoBief npicpamigpymulation
wiie dS2RAahR4idRAR beftit Sfffedbr SitlultehdfuSK Wieh M Qth%Suﬁd%Q)f this

desired therapeutic effect, in association wth
ingeitioabVéhenyhrinsteeat m@amb@)a@pp ivatht at lerahteor@mﬂmmntiszaow agent,

ok B0 g U o) et 4w B oh ok RAPOWHQAG e of one o

méi@tc'oiﬁﬁéﬁﬁdls (ﬁgﬁiﬁliﬁvenimﬁ Qre%@ﬁhﬁ‘i‘sﬁ:?e%rt@‘@h a‘?iéﬁﬁ H@hé&b&lﬁtlower
05°'to about 100 ngy/ kg, nore preferably about 0.0

ddsng@atmytbel@edg’vhcgioswee ohithei ot tapti@dncen ag¢nés @ratknewn in the art.

Aot oy R S § A TSR ey, T g6t teatment
m%dQéEép@ﬁe&B&‘erwem Rk 2BRMyde repeated every 7, 14,
or 28 days. Weén adm ni stered |n conbi nation vvlth

ot hefy Akile 8 &fndqgg &xve (R a? %f %uﬁfd ik ggnerally

present |nve on may prep ar

adh’fiﬁistdre‘tblhltqﬁﬁnbadehn@ﬂl@ @fecﬁw zﬁnomi‘t. Ithezlltbe‘rmmﬂ’dﬁo@however, that
this invention and one_or npre other anti-cancer

the g@ﬁtl%t ofghe eamppaund ertpaliy adminiriere@ il be defewningd by e physigian, in

thg ﬁg tﬂé ?‘e{l&faﬁfﬂ 1{) E.F&aig h%iu%n%groﬁigghﬁc? i&to Me%@e\%?ﬁ% chosen

nIS ere aneous Yy

rohfdt%f@dﬁiﬁﬁbt?diﬁ)noﬂle tabtius] conipoeint a@miniMéiRd, thel agd) ivedi gt ethdirBsponse
conbination with at | east one other anti-cancer agent,
of the individual patient, the severity of the patient's symptoms, and the like.

For preparing solid compositions such as tablets, the principal active ingredient is
mixed with a pharmaceutical excipient to form a solid preformulation composition
containing a homogeneous mixture of a compound of the present invention. When

referring to these preformulation compositions as homogeneous, it is meant that the active
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15 about 0.005 to about 100 ng/ kg, nore preferably
about 0.5 to about 10 ngy/kg, of one or nore conpounds
wofRodeliss83i nvent i on are admi ni stered to the pat PEMUS2005/041945
H gher and | ower dosages nay be used. The dosages of
the other anti-cancer agents are known in the art.
mgnhmamt Btdisgersed evenyly dlwoughounthe cantpayitioniso ey efelontpiosition may be
add|t on_the treatnent, nay be r epeat ed

reé%f wﬁlvuieénmme%l@ Iy gffepdiys uni dosage forans speh ag inpistn @illsand
t
CASES: 18R 8,010 000 5B iy BEGE S o e

ddstribed dblove eontaiaatgsfrandfor boamplero.1 tch'ﬂiout 5GEma s i actife

the. co und actually adm nistered will be determ ned
mBSPdéPnf)g%/)%F@Feéﬁm inyentioRe |j ght of the rel evant

ci rcunstances, including the condition to be treated,

the Ehotblets erqileofshisdavintios maezthematedm OEhet\wab compounded to

d d
SRR R et R o e sl S o s 01O FORSARRIe, the
tabRt bl cBn SHABL A E mﬁadd(isge drldk8 - ouke? do R R RBEp eﬁerﬁ Oth Ghiter

conmposi tions such as tabl t he principal act I ve
bdimgymettie orin ¢fsan envloge wtrrth@fqmmar n”ﬁlmeimq @ahpoagnts parebe separated

b O oL RS CogFid ONaGRHR Bt oF A BpperTt the

inh&V@RtdoABnt YR infalf 1Bitd hB au&&nhﬁle&qo BEGtR éHJ n%]ﬁ:%!: A variety of
conposi tions as honbgeneous, it 1s nmeant

mafetipls @an BG u0 ROOBhGHERR 1ayRGTe IS0, Smsbgnﬁenals including a
i.s dispersed evenly, throughout. the
S G PO D B2 IR B SIS o BEMTEG Aoy P Sueh mptarpls a shellac

e‘%ﬁ%@do‘ﬁbﬁ%ﬂdb&hﬁos“é%@t’a{e}’ effective unit dosage forns
such as 'tablets, pills and capsules. This solid

pr ef
for ms %JT#J]L?% T&?ns in V\tflpcglgt(}:lg IHE%A \éoxg%gséﬂug%sn Hﬂé ;Breg @%en’aon may be
int@oexainiot @dmﬂus‘trah@n aklytor B9 Gnjeetioaf 1n§1h&e @@Iebﬂ@scﬁutlons suitably

i ngredient of the present invention. The tablets or
ﬂfmomdssywpss PAUSOPHQleit wmerwuylsmdcﬂﬁa'p@ql erulgipheyith gélble oils such

oA SBR[ B8 s

pﬁaﬁlﬁb@m@ﬁv@hiclescan conprise an inner dosage and an
out er dosage conponent, the latter being in the form

of afoQ Pyﬁﬁ&%efopﬁﬁ'élaﬁgﬁ of ﬁ’i'élﬁﬁl‘é ionl- Hﬁl&d\é@o BORCARNSpnddns in
be separated an enteric ayer serves to

plraaaaeamldalba amt:e;gabit:; Queous drbegasﬁa:mhx&lntsa ndmp&ums thetrdud, and
|n er onent pass intact into, the%@i‘_&[p enum oy

g yidhor g9 ’é‘a“é’@lpoﬂt%ﬁ fogy GoRgpin sy mlaeaﬁlcs%y
acﬁ%tﬁgblra Q{(C@féﬁﬁ a8 gE&‘Hb‘éd kNG Prékr Fﬁlgac{né B&tipo adrralmstered

errals inclu nber 0 ynmer CaCI
b}m'hn tora] @8 nadal mspiyzmaryl ouedbdkbcali dr By sterate effece r@@hﬁoﬂtsons in

ellac, cety cohol , and cel | ul ose_aget 15 The
i cEh ﬁph%%etha& perpiahle spbvats meayrhsawbali y&se OR inert gases.

NOSESEM Lol bR HhAPPe BRYhP& directly from the nebulizing device or the nebulizing

device may be attached to a face masks tent, or intermittent positive pressure breathing

machine. Solution, suspension, or powder compositions may be administered, preferably

orally or nasally, from devices which deliver the formulation in an appropriate manner.
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i ncorporated for admnistration orally or by injection

i ncl ude aqueous solutions suitably flavored syrups,
waguesmass3or oi | suspensions, and flavored enul BCOMS2005/041945

with edible oils such as cottonseed oil, sesane oil,

coconut oil, or peanut oil, as well as elixirs and

si m Tlar follptvarigfecaulatiom bxaneplecillastrat@ the@haymadietiticah sompositions of

i nhal at.ion or insufflation include solutions and
the pEGsER{dNYsHEOnn  phar maceuti cal |y acceptabl e, aqueous

or organic solvents, or mxtures thereof, and

powders. The |iquid dforsmilationExpaplal ons may cont ain

sui tabl e pharmaceutically acceptable excipients as

des cHarldexd] asinpapsul ddreehwidhg yhetthBowmgpngkedients sreprepared:

adm nistered by the oral or nasal respiratory route

for local or systemic effect. ConposiGia@digyi n 25

pr ef qpaRldieghar maceuti cal |y acceptgl&nsfleyents may be
nebulxgﬁ—‘@r &ﬁgﬁt of inert gases. uti sol uti ons
may eat he directly fromthe nebul jzi'hg device or
the qaBuli zin devi ce may be attached %@% face masks

tent, @ﬁneF’t"ﬁrb&?ﬁrW{aent positive pressure at hi ng

machi ne. Sol ution, suspension, or powder compositions

may . B

T T GO D R LA O B ik an 340 me
quapfitiepri ate manner. -37 WO 2006/ 055831

PCT/ US2005/ 041945 The fol |l owi ng formnul ati on exanpl es

illustrate the phar megegquldiaRén EQARPR 21 Ons of the
present invention. Fornulation Exanple 1 Hard gelatin

capsyl . ' ipgredients are
pr ep%rte ?thB %%EHI élgp&Pﬁgélg%#}%% %ﬁ%ggsu ‘e) Active
I ngredient 30.0 Starch 305.0 Magnesiumstearate 5.0

5 The aboye ingredients are nixed and fRPMS¥into hard
gel atiﬂ%ul es in 340 ng quantiti efmefablet) o1 on
Exanmp@ive Ingtedisnét fornula i s prepared usi R§0t he
i ngr deillatbuss, thiskaamystaltinant i ty | ngredi ent 2R/t abl et)
Colloidal silicon dioxide 10.0
Stearic acid 5.0

10
The components are blended and compressed to form tablets, each weighing 240

mg.
Formulation Example 3

A dry powder inhaler formulation is prepared containing the following

15  components:

Ingredient Weight %
Lactose 5
Active Ingredient 95

The active mixture is mixed with the lactose and the mixture is added to a dry

powder inhaling appliance.
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Active Ingredient 25.0 Cellulose, mcrocrystalline
200.0 Colloidal silicon dioxide 10.0 Stearic acid
w6 2006/05883The conponents are bl ended and conpr eB6EAISL@®S/041945
formtablets, each weighing 240 ng. Fornul ation
Exanple 3 A dry powder inhaler formulation is prepared
cont ai ning the foll oWoRguldtioncExgaprRit s: | ngr edi ent
Weight % Lactose 5 Active Ingredient 95 The active
M Xtbetd, Sadl coRthiNh, \A%@Ohlf,tfof REVO Bpr&nsht! 46 prpéfelelrag fblfows:
added to 'a dry i nhal i ng appllance - 38
2006/ 055831 PCT/ U82005/ 041945  For mul gfhg Exarrpl e 4
Tabl each containing 30 ng of act | gr edi ent,
ﬁgfé‘z s follows: Quantity ent
(mg/ Ve iyere E‘%tl ve Ingredient 30.0 é%%i‘lgch 45.0 ny
Mcr@éﬁfr talllnecellulose350rrg 45.
Pol yWMlinydcpystallohd etbiplosd. 0 g  (as 10% §6IQngon in
wat ePplySadilpyrrad@oboxymet hyl starch 4. 5 4fgmghMagnesi um
st eanat % sSlutign infwhter)1. 0 ng  Total 120 ng The active
[ ngrg@hﬁﬁ{ earg&)grngahga@ggr&pl | ul ose are pasgeig t hrough a

Si sieve and m xed thgy ghl y. The
soI utIlijéiFé pol yvi nyl -pyrrolidone is ml)gda with the

Total 120 mg

The active ingredient, starch and cellulose are passed through a No. 20 mesh U.S.
sieve and mixed thoroughly. The solution of polyvinyl-pyrrolidone is mixed with the
resultant powders, which are then passed through a 16 mesh U.S. sieve. The granules so
produced are dried at 50° to 60°C and passed through a 16 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate, and talc, previously passed through a No. 30
mesh U.S. sieve, are then added to the granules which, after mixing, are compressed on a

tablet machine to yield tablets each weighing 150 mg.
Formulation Example 5

Capsules, each containing 40 mg of medicament are made as follows:

Quantity
Ingredient (mg/capsule)
Active Ingredient 40.0 mg
Starch 109.0 mg
Magnesium stearate 1.0 mg
Total 150.0 mg

The active ingredient, cellulose, starch, an magnesium stearate are blended, passed
through a No. 20 mesh U.S. sieve, and filled into hard gelatin capsules in 150 mg

quantities.

Formulation Example 6
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resul tant powders, which are then passed through a 16

mesh U. S. sieve. The granules so produced are dried
wanomPs5831 60C and passed through a 16 nesh U. SPCSiUS2®5/041945

The sodi um carboxynet hyl starch, nmagnesi um stearate,

and talc, previously passed through a No. 30 nesh

U. S. Sigipeviforied) €ach ReftaBieTt ing of betigsiapretirat W8 intdie as follows:
after mxing, are conpressed on a 10 tablet machine to

y| eIIg lteamnets each wei ghing 150 ng. Fghg@hation
i es, each containing 4

medl e [l ows: Quan g ngr edi ent

(rrg/S %ﬁ e"‘)%{y a&ﬁ&%@ﬁ@fed. ent 40.0 %rgbygfgar ch 109.0

ngy I\/agne5| um stearate 1.0 ng Total 150.0 ng The

act i Ties actige églireditnt ic phdsed ‘(hS@J,ghsatI‘&lo ao, meah Wnsg kies¢ ard suspended in

stearate are bI ndea passed &}egt throu a. No. 20 nesh
theysajuraggddalty agid glygerfespreviously gieded @rﬂag @HE@HF@S‘?&Y REcessary.

T e 8 R ol s BB AR A AT findl 2.0 8%ty and allowed

togool.ai ning 25 ng of active ingredient are made as
follows: Ingredient Anpbunt Active Ingredient 25 ng

Saturated fatty acid gdinfAnii€Exhmple P00 Ny The active
ingredient is passed through a No. 60 nesh U. S. sieve

and IFSng]% t C g§§m
previ SQ m’si3 E@%?%%g%rﬁ%gn Jﬁ‘? r%h?: érgje(gg%sgs%/ ade as

follbesm xture is then poured into a suppository nold of
nomnal 2.0 g capacity and allowed to cool.

For mul at [edgéai Pl € 7 Suspensi ons, each cont aigbigt 50
g of nEgLeARRl.dRak 5. 0 nL dose are made as “5d ghiows:

I ngr edi e%mﬁgpgl% Active Ingredient 50.0 ng 4.0 mg

Sodium carboxymethyl cellulose (11%) 50.0 mg
Microcrystalline cellulose (89%)

Sucrose 175 g
Sodium benzoate 10.0 mg
Flavor and Color q.v.
Purified water to 5.0mL

The medicament, sucrose and xanthan gum are blended, passed through a No. 10
mesh U.S. sieve, and then mixed with a previously made solution of the microcrystalline
cellulose and sodium carboxymethyl cellulose in water. The sodium benzoate, flavor, and
color are diluted with some of the water and added with stirring. Sufficient water is then

added to produce the required volume.

Formulation Example 8

Quantity
Ingredient (mg/capsule)
Active Ingredient 15.0 mg
Starch 407.0 mg
Magnesium stearate 3.0mg
Total 425.0 mg
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Xant han gum 4.0 ng Sodi um car boxynet hyl cel |l ul ose

(119% 50.0 ng Mcrocrystalline cellulose (89%
weuaresss3l. 75 g Sodi um benzoate 10.0 ng Fl avecTasgn05/041945

Color gq.v. Purified water to 5.0 nL 10 The

medi canent, sucrose and xant han gum are bl ended,

passed through a No. 10 nesh U S. sieve, and then

m xe | 1 1,0 i t

m or o bite b et UTlolooE o il eftiom ate areblonded
pasedd thitqugh aiNv. @0tessh U Besiswad andifidehintehad ghlatid @hpsud’dn 560 mg

color are diluted with some of the water and added
qugtHestirring. Sufficient water is then 15 added to

produce the required volune. Fornul ati on Exanple 8

Quantity Ingredi ent Konpiwdatiew Eapmple?i ve | ngredi ent

15.0 ng Starch 407.0 ng Magnesium stearate 3.0 ny

Tot aAn4@favnog forndilatiid 2@0 66 PhepiRd aPEAlIdss2005/ 041945

The active ingredient, cellulose, starch, and

mMagnBfdrddienit €ar ate are bl ended, passed tu@adgiy @ No.

20 nBgfivddnsredingve, and filled into hardg¢ g

capstho{%?u-d ;60 N quantities. 5 Fornmul LN anpl e
ntr

9 An avenous formul ati on may be prepared as
follows: Ingredient Quantit-y Active Ingredient

250.0 mg |sotonic sybrmalkfR0EMMmpleqomul ation Exanple
10 A topical fornulation my be prepared as foll ows:

A topical formulation may be prepared as follows:

Ingredient Quantity
Active Ingredient 1-10 g
Emulsifying Wax 30g
Liquid Paraffin 20g
White Soft Paraffin t0o100 g

The white soft paraffin is heated until molten. The liquid paraffin and emulsifying
wax are incorporated and stirred until dissolved. The active ingredient is added and

stirring is continued until dispersed. The mixture is then cooled until solid.

Another preferred formulation employed in the methods of the present invention
employs transdermal delivery devices ("patches"). Such transdermal patches may be used
to provide continuous or discontinuous infusion of the compounds of the present
invention in controlled amounts. The construction and use of transdermal patches for the
delivery of pharmaceutical agents is well known in the art. See, e.g., U.S. Patent
5,023,252, issued June 11, 1991, herein incorporated by reference. Such patches may be

constructed for continuous, pulsatile, or on demand delivery of pharmaceutical agents.

Direct or indirect placement techniques may be used when it is desirable or

necessary to introduce the pharmaceutical composition to the brain. Direct techniques
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I ngredi ent Quantity Active Ingredient 1-10 g
Emul sifying Wax 30 g Liquid Paraffin 20 g Wite Soft
woanwfobsazit o 100 g 10 The white soft paraffi NnPC$/US2005/041945
heated until nolten. The liquid paraffin and
emul sifying wax are incorporated and stirred until
ustia ¥ niv‘mh&é.plé'd&meamﬁ avdrug dglivedy eathetesinadlthe dostizdrentricular system to

stlr ing is continued until, dispersed, The m xture, i
bywesihe Oéobfﬁnlﬁﬂ’la}'ﬂ%o Omng sush-ignlarable deliverssystean wepdder

it A
U1S: faedes, 0hl 4Ttvhivhds ha@yinkiecotpadtedtby rpfeeaticele C ont i nuous

or di scontinuous infusion of the conmpounds of the

pr esR@irectitbh@tfues WwHich %%Eﬁ&hl?eﬁremnﬁéi}allg Afolve formulating the
construction and use of transdermal patches for the
cogagiasitiony toproplisiandregldtentiatian byithe ¢onvension of ﬂiMdWPhIthdh@S into

14 solpgarags, oo Fksmaiy e e Brueh BToskhept e byaroxy,
caP@drﬁlh QB ARYarder#ihré ARShd Mol @t 68 Hel AP tbsrender the drug more

pul satile, or on demand delivery of pharnaceuti cal
lipid spluble anBiamgoable to tramspo@ﬁtonmcwe therhtloodebtaim bpreer. ddigrnatively,

P G e eP S e 21 Bt B kgl Piop of ypertonic

soliﬁt[o@ﬁtwﬁﬂ{?&ﬁ't%@i%nﬂfrépéﬁ@h@gf%@&%aﬁﬁ%hi’g/ US2005/ 041945

usual ly invol ve pl acenent of a drug delivery catheter

o1 ool Ul SpHERL s HoRia o BRAMIL Pug BHORRHo YRy his

insstaiodmnd $esndtas bé h@lstruécanﬁmrwayoés lbhiong ghecRbpd afihidrivention.
to specific anatgnmical regions of the body is
Ulssscatheress siatedy al terpperatyressreimdegrers Wefstws- i s herein
i ncorporated by reference. 5 Indirect techniqgues,
which are general |y pref diXAMPLESally invol ve

f or mul t.h ans t.0 provi far ug. .

| ot s EFERPIEbIAE Bofularane Ao hgenscins Mool fipg meanings.
If 'aﬁTaBbre{/iaﬁbfiI 1SRt HQﬁl’f‘eddft%g§1ts %éﬁe?aﬂfy' RELAG nSariigher al 'y

achi eved through bl ocklng of the hydroxy, carbonyl,

sul fate, and primary an1ne groups present on the drug

to render the drug id soluble and anenable to

tranﬁtatlon acro? ?Srpél 5P 0od- raln barrier.

Alte ively, 107t %Pr}e\;@P]S’;OSB ARy drophi | i ¢ drugs

may BESenhanced by ibHeadsingleteri al i nfusion of

hyper@ oni ¢ sol ut Forggowhicohtrelan transi ently open the

bl oodCbr ai n barrier .dediees €Celstuswi ng synt heti c and

bi ol @chrl exanples dauterateli tldowebrino i |l ustrate this

d = doublet

DCC = N,N-dicyclohexylcarbodiimide

DCM = dichloromethane

DIEA = diisopropylethylamine

DMEM = Dulbeco’s Modified Eagle’s Medium

DMF = N,N-dimethylformamide

DMSO = dimethylsulfoxide

EDC = 1-(3dimethylamino-propyl)-3-ethylcarbodiimide
EDTA = ethylenediamine tetraacetic acid

EGTA = ethylene glycolbis-(beta-aminoethylether))-N,N'-

tetraacetic acid

-



invention and are not to be construed in any way as
limting the scope of this invention. Unless
wothwroassse stated, all tenperatures are in degPeEAIS2005/041945

Cel sius. 15 EXAMPLES 1In the exanpl es bel ow, the

foll om ng abbreviati ons have the foll ow ng neani ngs.

| f anc®®Hr evi at i orfF | equivglendef i ned, it has its

generBinl y accept ed nemissiog. at m = at nospheres ATP =
adenoRiO¥c t r i phosphaétﬁyl deetae = broad singlet C =
growthEontrol C= ggg{ gﬁufgel sius CDCl13 =

deut ted chl oroform

eE}@gcl ohexyl car b(]? b edt 9@%%@%)1@%&&3}}91%8%9 eXt
DI EA i i sopropyl et am ne DMVEM = Dul beco' s I\/bd| fied
Eagl egs Medi um DM aﬁi,gl\l- di met hyl f or mam de DMSO =
di metgydosul f oxi de =ED§0n'cen 0
1- (3di net hyl am no- prﬁmﬂﬂgﬁuogtoﬁslluggfsk)ué%? lrrrllad%OA)éme =
et hyllfnedl amne tetr \acetic aci d EGTA = et hyl ene
al ycql! bi s- (bet a- am 0e hyI ether))-N,N - tetraacetic
aci d éﬁg\o 2006/ 0558345 PCT/ US2005/ 041945  equiv =
equi Vi& Em = &mi NyPdwdroxyeshyl )Blpéltaﬁljlp'l\bx(%t ate Et3N

= triethyl anmine Ex.cthanss@fanig aadh (or Exanpl e,
dependOBg on cont ext)-hydioXybendottihzade hrei tol g = grans

G150 = ncentration .of drug resylting in a 50% grow h
HPf8 = nhlg}fn perfor?nance Pquld cgromatograp 3;) g

IC50 = concentration of drug resulting in a 50% inhibition

L = liter

LC50 = concentration of drug resulting in a 50% reduction
in the measured protein

m = multiplet

M = molar

Me = methyl

m/e = mass-to-charge ratio

MeOH = methanol

min = minutes

mg = milligram

mL or ml = milliliter

mm = millimeter

mM = millimolar

mol = mole

mmol = millimole

MHz = megahertz

MS = mass spectroscopy

N = pormal

nm = nanometers

NMR = nuclear magnetic resonance

Pd/C = palladium on carbon

q = quartet

q.v. = adding a quantity sufficient to achieve a certain
state

rt = room temperature

Rs = relative migration

s = singlet

sec = seconds
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inhibition h = hour hrs. = hours HEPES =

N- (2- hydr oxyet hyl ) pi perazi ne-N -(2- ethanesul fonic
weaehw/osEB1 = 1- hydr oxybenzotri azol e HPLC = hi gRCT/US2005/041945

performance |iquid chromatography | C50 = concentration

of drug resulting in a 50%inhibition L =liter LC50

= corfRtration of dulghotieslahiingaB i n a 50% reduction

in the neasured psotgpletm = nultiplet M= nmolar M

mst hypcAn e = mass_t Qn&hgirog@et{cadtckp MeCH = net hanol m
mnlur-tes ng = ni 1ﬁﬁ%ﬁce‘ﬁ'ca9 =mlliliter mm

mlli er mm aré;‘|t}),l ar, ]l = rml e mol =

mlli e Mz fi f'ﬁén— nass ﬁirﬁect roscopy N

1= 1l

nor mall nm = nanomst %Wﬁﬁﬁthel?fﬁiqng%f’ énetl c
r esonidsfeer tipd/ C == pahindeyes shiomagogaby quartet g.v.
= addirisprdrigddblt i Ty t@@(hﬁdr@x]erncthyharamhn@ﬂ@na hgénochlonde
statdz = time zero

wiv = weight to volume

viv = volume to volume

uL or pl = microliter

uM = micromolar

All the chemical starting materials were obtained from commercial suppliers and

used without further purification.

Scheme 2 below illustrates reactions used in Examples 1-3.
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rt = roomtenperature Rf = relative mgration s =
singlet sec = seconds - 43 WD 2006/ 055831

WOCTIaWSA305/ 041945 SRB = Sul phor hodam ne-B t BCTMISpI06/41945
TCA = trichoroacetic acid TFA = trifluoroacetic acid
THE = tetrahydrofuran Ti = growth in the presence of
drug TLC or tlc = thiFeheapér chromat ography Tris or
Tris-HCL = tri s(hydroxyrret hyl ) am norret hane
hydrochporlde Tz = tine o wWv = weight to %ol une
v/ P mneM?‘B*"ﬂﬁéPurreozhL N = rﬁ”@?'ollt&z I
M eha bak AT e CHEsH /&@rt I PrgERR] a6 avl;e(g,
obt ai ned from conmerci al s&bpl I ers'™8ffd used without
furthef purification. Schéme 2 below illustrat®s
reactions used in Exanples 1-3. 5 géﬁﬁ%%?ﬂﬂﬁhﬁ&ﬁﬁal
PCT/ US2005/ %1945 Schenme 2 0 Q C C]—I/H%§O4

02N NH P NI-i N K
5 :[{\
MeOOC”™ N 2,6-lutidine )\

PhNEY 2}:& NG H H,A000C 3] I\I-NH

MeOOC
J H,/Pd-C
«NH N—NH
HN
HZNI‘\ /©/ 71A LiOH HZNJ\)\ /@/ \H/A
MeOOC A\ HOOC A
MeNHZJ coupling
w—NH
Y
HN b
HaN A N
PNl
_N N/ s o]
o}

Preparation of 6:

C'W/A

H

HS pyridine/DCM HS ©

Example 1

Preparation of Methyl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxylate (Compound 7)

A. Preparation of Methyl 5-Nitroorotate (compound 2).

The potassium salt of 5-nitroorotic acid (25.0 g, 0.1 mol) was dissolved in MeOH
(75 ml). Concentrated HSO4 (21 mL) was added drop wise. The reaction was refluxed for
12 hrs. After cooling to room temperature, the white precipitate was collected by

- filtration, washed with water (50 mL x 4), and dried under vacuum for 48 hrs. to afford
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4, /- 2,6-lutidine 2N N-NH H- NNNH HN' / H\ | N

O HN 02N LN N HS 6 02N LN 0 2,6-1utidine O- MOOC
wWOl2@6Ms880 N C 6 | H2/Pd-C 4 N-NH N-NH HN ' PCTAISEINS/041945
14-/> NHZN/ LiOH N L N NN MOOC NS | O HOOC |

NS O7 8 MNH coupling NNNH 1 ~ HN HZNIN, N N
coﬁ1ﬂouﬁli2@s%vﬂneﬂﬁw&trl(m0gf7%)d H N2, N HS\

pyridine/DCM1..1S ~ 5 O Exanple 1 Preparation of
Met hmlo 10 (10% MeOH/DCM)
2 cyclopropanecarboxan1dophenylsulfanyl) 5- am no- 6-

( > nlg%ﬂﬁid‘% obﬁs@laapg pp oﬁpe%msgﬁrg?%aﬁ oxyl at e

feparatlono roo otate

d 2 f 5-nit t i d
§§8%§eqeﬁr%pw?m/%®%§m2@. T NecH (75 ).
Concentrated H2S04 (21 rrj_}1 was added drop w se._ The

By eackreparafien obYiethyd 3.6-dichloyo-Snpigro-dypy simiding qagboxydate

(c &%%ngp_erat ure, the white precipitate was coll ected
y

Compound 2 (1.00 g, 3.97 mmol) was dissolved in POCl3 (4 mL). Diethylaniline
(1.3 mL) was added drop wise at room temperature. The solution was stirred at room
temperature for 30 min and then refluxed for 20 min. The mixture was concentrated under
reduced pressure. The resulting oily residue was slowly poured onto a mixture ofice and
water (10 mL). The mixture was extracted with ethyl acetate (20 mL x 2). The combined
organic solution was washed with 0.5 M HCl (10 mL), saturated NaHCO; (10 mL), and
brine (10 mL). Drying over Na,SO4 and concentration under reduced pressure afforded a

yellow oil (0.78 g, 78%).
MS (electrospray) m/e 252 (C¢H3CLhN3O4+H).
C. Preparation of 4-Cyclopropanecarboxamidothiophenol (compound 5)

To 4-aminothiophenol (9.4 g, 75.0 mmol, 1.5 equiv) and pyridine (8.09 mL, 100.0
mmol, 2 equiv) at 0 °C was added cyclopropanecarbonyl chloride (4.58 mL, 50.0 mmol, 1
equiv) drop wise. The reaction was stirred from 0 °C to room temperature for overnight,
diluted with EtOAc (200 mL), washed with 1 N HCI (50 mL x 4), dried over Na;SOy,
concentrated, and dried under vacuum to yield the compound 5 as a off-white solid (8.5 g,
88%).

Rr0.50 (50% EtOAc/hexane);

'H NMR (300 MHz, DMSO-ds) § 10.10 (s, 1 H), 7.55 (d, J=5.8 Hz, 2 H), 7.30
(d,J=5.8 Hz, 2 H), 5.22 (s, 1 H), 1.60-1.80 (m, 1 H), 0.70-0.90 (m, 4 H); MS
(electrospray) m/e 194 (C1oH:NOS+H).

D. Preparation of Methyl 2-(4-cyclopropanecarboxamido- phenylsulfanyl)-5-
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10 filtration, washed with water (50 nL x 4), and
dri ed under vacuumfor 48 hrs. to afford -45 WO
waQew/353831 PCT/ US2005/ 041945 conpound 2 as BCWISR@®S5/041945
power (26.0 g, 75% . Rf 0.10 (10% MeOH DCM; 1H NWR
(300 MHz, DMSO-d6) 8 11.90 (br s, 2 H, 3.8 (s, 3 H;
nivEd- 61(S-Qﬁétﬁﬁmy?a@Ol-Bf-)ﬁlaﬁilﬁ))(‘ﬁﬁj"ﬁﬁﬁ&iﬁtwrboﬁylﬁte (compound 6).
Preparation of Methyl
2, 6- q*b%@ﬂnesﬁuﬁsmbog émwamm @qu&wgaﬁcb%xhﬁ&ﬁe (131 mL, 11.25
(conpound 3). Conmpound 2 (1 g, 3.97 mmol) was
mahd sHequey) inmnidRaad & 1d.) lat_l)oonuemphgaltlaﬂ mtas néded(3taBinory-methyl-
was e r W room tenperature., The solution.
oyl 30 B Sfmiiol 0% ot e Rt e st i siyring a
m’u"ﬁ%*s#ﬁ’%%“ﬁf%‘a%%%mp?‘e% SR B A OSERPIR03 4 mmol,
1 Zeegquis) owb gdqeduThelreactian wanstictadrat raxfm tengpesatare fmab*mrmg]io The
The ture extracifed wth e
it vt il o el G EhEOMHE v N ey Saturated
N%iﬁlbﬁbéq%qo ht._@ éé%%lnngﬁo{/gzr% Hl\llgg&s%%rang conC(]eC(r%tn %%r%tﬁageﬂ%der
rednckelrpresdrec axll purefEeslbyeflah fcolutetcromytebtaphy @ Yieldcohthound 6 as a
% . 15 NGB %Shgctrospray) me 252 (C6H3C12N304+H). C
gk gre- 3P4 Cycl opr opanecar boxam dot hi ophenol
ound 5) To am not hi ophenol (9.4 g, 75.0 mmol,
nEqQ»B\@%d‘A@IOH{/IPCM)ne (8.09 m_, 100.0 mol, 2
eqU|v) at 0 C was added cycl opropanecar bonyl chloride
(4. SBIfelectOsBayymot 470 (CabHwNDsSHdp W se. The reaction
was stirred fromO Cto roomtenperature for
EOVer Pidiaratied ofiMettiyd Q- @i dyil dedffbxainlido-VphBRHs WA 1)-5-
1N mﬁti?SO n. x 4 yE‘drqlmé oﬁ% 2S04, con\évgntb‘r?gt eddy)
aminp-oh(5-methylpsrazekdvilaming)vi- e prrintidineeanbonylate(campaund 7).
off-white solid (8.5 g, 88%. Rf 0.50 (50%
Et OACHImpramE] (1.00H NV {i3@lveldtin MO @)L ) 8t Adni @mpsratdre. Pd/C

(Egzgm‘a ngbég(% WY, 91? &) pidg e‘ar?}%?a@ﬂ? tgs s %ﬁe’,,g 13163@1;'2% was

gga withf®1, el ®akd Qlatp{tﬂ'ge)d UHagr ﬁ ‘hn()g%%:r;%@'\ﬁ@z ) rooglot_emperature

epar at 1'on of 4-cycl opr xam
fqn beemig]ml"ﬂmrwta]ysﬁwas ﬂﬁrdﬂd & 06th@Bh&3thd washed with MeOH (30 mL x

PCT/ US2005/ 041945
he ??rate was concentrated and purified by flash column chromatography with 0%-

6% MeOH/DCM to yield compound 7 as a yellow solid (0.94 g, 98%).

R 0.3 (5% MeOH/DCM);

'H NMR (300 MHz, CDCls) § 11.91 (s, 1 H), 10.19 (s, 1 H), 9.52 (s, 1 H), 7.70 (d,
J=8.4Hz, 2H), 747 (d, J=8.4 Hz, 2 H), 6.70 (s, 2 H), 5.38 (s, 1 H), 3.81 (s, 3 H), 1.96
(s, 3 H), 1.82 (m, 1 H), 0.81 (m, 4 H); MS (electrospray) m/e 440 (C20H,;N;03S+H).

Example 2

Preparation of 2-(4-Cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxylic acid (compound 8).
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ni tro-6-(5-nmethyl pyrazol - 3-yl am no) - 4- pyri m di necar box
ylate (conpound 6). To conpound 3 ( 1.00 g, 3.76 mmol,

wa 2empo5s831and 2, 6-lutidine (1.31 L, 11.25 mBCT/US2005/041945
equiv) in dioxane (5 nL) at roomtenperature was added
3-am no-5-net hyl - pyrazol ( 0.38 g, 3.95 innol, 1.05
equi @pmpnuﬁd T4 g x@ i ﬁimﬁﬂg d)pqmm; was distavedsin "ITHIF (gm&y. INOH (1

0 enperature for O.
m}, @3‘” dﬁ) Spaplet sﬂ%mﬁs g Bisrehsion( Bacgmixgure avas stirred at room
tefaﬁlﬁg{&ture %120\%% W) add@ e&@@fg s gﬁ?ﬁﬁ?ﬁ}té 2 (0] ﬁ?ﬁll) Sctohgén%%ted under

room t emper tUre or 0
rediibadty@elsuict 4 radrh ydmseeatis mch(mbd/\ﬁﬁlbﬁmghﬁvh&um fd)rH@hri %@ afford

m.) and saturated NaHCO3 The organic | ayer
e dsmedico cINEpSEdAee Hb@ﬁp@ﬁtsm Wit furtheg peréication. A

|
tRAIPSRIE w8 Bk RUTH1h SR shE@SIPEE Y TR OIBL BALAAY o white
solid¥) . Rf 0.3 (3% MeOH/ DCM); MS (el ectrospray) rﬂe 470
(C20H19N705S+H) . E. Pr epar ation of Methyl
2- (A4 XOR RS QPRITES BINPSS )] K y? 4@@'1%5‘ 168Y {9, 233), 9.60 (s, 1 ),

am no- 6- ( 5- et hyl pyrazol

7.8Y (d, ni =B Adta R 64t Br :{,ddﬂi))dlﬂ@({d?.) SUSHERHRSBS 6, 1 H), 1.95 (5,

.0 S | ve O—|(10 m.) at room
3%11][)&9399\1@1 13@@%0(%%@ Qrpe) (10% ww, 0.5 g) was
carefull added to the solution. The m xture was
pur g (Rlectosmpay) ér/e 426 (€ nHaMdOs$ ired under H2
at nosphere (1 atn) at roomtenperature for overnight.

The catal yst was filtrate®&sahfpleBth celite and washed
with MeCH (30 nL x 3). The filtrate was concentrated

and Prepirbii@tobylefilyhgii-cotlupopakicanakaaide WultBn@AP5 Amino-6-
20 6% R/E‘(}V DCM tgiyylgjgl d?%:oir’?ggund 7 as a gjg?h ow so}lq? e

(emethylnyrazosdylamipg)-Hpgripsbinegacthaxpoide (campomwr 9300 MHz,
CDC13) 8 11.91 (s, 1 H), 10.19 (s, 1 H), 9.52 (s, 1
H), To 7empaind 8ergled~ BA2 rBmbl), 1 fuity if DCMADMEF 410HnL, 2:1, v/v)

w%%dddgd @ES&S 0@% n%_?ﬂ’ 2'rr$:§ol( BO g&ui{?,nl\/l ix‘f}%l(o(lfg@f 2'_?\1’/T1111F 90624 mmol,

2 &?Jeparﬁgi?tggﬁo Ie, 0768 1481, 63055, %WWIS 8, (?&@HRAO@ gequlv)

segudniially cThepeagizn e vigoramslyl sirbaigt irsoth ranyeratufe faﬁbmnfght

d1§€qdd%(eﬂta %&g kg& %54) 3wa¥§ gci/n@rl] gge@}r@q&§g@%b§ %foal%goé( g) dried over

NESEL SRR O, iy Py Bl s

EtgNA 0861hleOHIDENM Itcvyle]ﬁ:‘die detied compblied $ e lightgrllowhelid (17 mg,
ture was stirred at room tenperature for

3%@%@% acidified to pH=5-6 with dilute HJ (1

N), concentrated under
R 0.40 (5% Et;N/10% MeOH/DCM);

MS (electrospray) m/e 439 (CyoHzoNsO,S+H).
Example 4

Preparation of Ethyl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxylate (compound 11)

- 48 —



10

15

20

25

reduced pressure at roomtenperature, and dried under

hi gh vacuum for 48 hrs. to afford 5 the crude product,
wohbwhsseas used directly in the next step w t hear/us2005/041945

further purification. A small sanple was purified

with reverse phase HPLC to afford the conpound 8 as a

AW t Prepa@hiich oﬂ-EHNﬂ/E- (439 0loprEpaneddiBos Amnido- ibﬁeﬁﬂsdlﬁinyﬁrs-nltro-
10. 40 9°60 (s, 1 H), 71 (d,

H) ,
61(&mezhylpyraz0§sé yaa}nns)) 41pmm$dﬂnmrquylate (BOI!EPHZIld 120)H)
5.35 (s, 1 H, 1.95 (s, 10 3 H), 1.80-1.90 (m 1 H),
0. 70Th)e g Qompmmﬂ)waslv@e;(aeet@mth@mpmw}r)demr@ed 2bove for the methyl

SO OO SR Ry s ok SoRimmsgerboxylate

M?crﬂ%tcmﬁhﬁbf r QA Rh C%rdhlnﬁﬂogﬁéw&e Pl }falgwrb%ﬁér boxam de
corrpound 9) 15 To conpound (crude, - mol, 1

DR s e
eqw HN%@@%E{Q@@S’% H} %% hﬁﬁol H);é ggﬂqr\;) ?%)rm% (s, ? 9.0

H%eﬂtgfx%f@ Y=di 6‘% : @fg‘“f 9@(%@51‘11)9969%'&1 2 )' EE?%@ 7.5 Hz, 2

roo fature vernig diTute

Hi, 2@ s) 3 Hpk6&d. 78 () 154), mr4at(ed'=f\&BrKBH$3(I—DOIJ®B x163(m, 2 H), 0.88-
ried over 20 Na2SO4, concentrated under reduced
g?é@s% 5 and purified on preparative TLC with 5%
Et 3N 10% MeOH/ DCM to yield the desired conpound 9 as
||ghwélqcﬁwm@r)m@ree&#(GgHlea@@SJbem ester). Rf 0.40
(5% Et 3N 10% MeOH/ DCM ; Ms (el ectrospray) nie 439

B( C20E@RN26@syelopropmecachyyhmidofreapbuthnyl)-Sefmino-6-(5-
Et hyl 2- (4-cycl opr necar boxay, dopheny!| sul f anyl ) - 5-
no- %m@ﬁlgylpyr%zol- yi)an?ino) 4-pyr1):nld1necgrbox%lflasfle'I (compou)nd 1 ?

met hyl pyrazol - 3-yl am no) - 4- pyri m di necar boxyl at e
( con%qu ide qampaung Wad rzeme;d0s SgsmameT deszibed Abapyedasthe methyl

espﬁrﬁ %?%t%ofg)y%%% ‘85%191ecar boxam do- phenyl sul fanyl ) - 5-ni
tro-

6- (5Rﬁ%§%ﬂ%MWW’am no) - 4- pyri m di necar boxyl ate

(compound 10) The title conpound was prepared in the
np

nmanndt NO&R ¢3 QOWZaEM%O%}Sﬂh@ fetlHy), 1088t(srl HY, &48i(agl H), 7.80

o AP R BNt B ITEHE 2 o Sk drsc Da 4 (51 1D, 428 (0.7

_ t
5;21?1}1% gﬁgﬁﬁ:%' Hg 13%%(;4 ézf}xﬁ% il %)1 89 (R DH),A4e84-0853m, 2 H);

MS (electrospray) m/e 454 (Cy1H23N703S+H).
Example 5

Preparation of N-[2-(N,N-dimethylamino)ethyl]-2-(4-cyclopropane-
carboxamidophenylsulfanyl)-5-amino-6-(5-methylpyrazol-3-ylamino)-4-pyrimidine

carboxamide (compound 12)

The title compound was prepared in the manner described above for compound 9
with the exception that the methylamine reagent was replaced with 2-(V, N-

dimethylamino)ethylamine. The title compound was recovered as a yellow-off white
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"H NVR (300 MHz, CDC13) 8 10.55 (br s, 1 H), 8.68 (br

s, 1 H, 7.82 (s, J=9.0 Hz, 2 H, 7.55 (d, J=9.0
weolkzpoedss831 7.50 (br s, 1 H), 5.62 (br s, 2 H), PaTAS2(06/041945

J=7.5H, 2 H, 2.26 (s, 3 H, 1.68-1.78 (m 1 H),

1.43 (t, J= 7.3 Hz, 3 H, 1.08-1.16 (m 2 H), 0.88- 10
sofld96 (m 2 H); MS (electrospray) me 484

(C2, H2, N705S+H) . B.

Et hyR?Oiﬂ(l‘b%E%NVﬂf%‘Wﬁ‘Yj dophenyl sul fanyl ) - 5- am

(co%ﬁx%aﬁ%v o R B e o epar e i m the

manner descri bed above or tg&mat? 15 ester to
prowdefor a yellow s ¢ng (10%l\/b(}I/DCI\/p 'H

NVR (300 MHz, DMVSO- d6) 8 11.89 (s, H}l 10. 38 SS
Rq)epagttwg quilthxl 34(4- cyplwop@gecajbgzgtlgldﬂp elgylﬂ)lfony )4§-a(ndno-6 5-

28 tnetlﬂﬁpyl?azgl) ’.i—yE?ZnZ&]Q pﬁynégﬂl%cart?@ﬁﬂtéiiong%%dgls)

(m 1 H, 1.25-1.38 (m 2 H), 0.80-0.85 (m 2 H: 20
MS (el ectrospray) me 454 (CR%23N703S+H). Exanple 5
Prepar ati on of

Reeparatiomefethid 2hif-erielopsppens pqrboxamidaphenplslfinyl-S-amino-6-(5-
oI e camitSE R AL Sy

3

dosch? EuPSRud (o mie JrlGTReL 4 ok iP TR R rbided 0.1 M

Ok aqﬁ@&ls%fdﬁlﬁh 171 RELIGEO8MoI 1P ofi@0) @6 dikd 4l RateNoMnL)

di met'’hyl am no) ethyl ami ne. The title conpound
ropactempertirasihe el kawtiof fvaswigomuslydstived aomma@@nanue for

R DORfe R %%sé? Rosbirky preidiatsg NAIsPpENgh Y wepgdded. The

mg&ﬁ@m]a% r@lfk‘ljy drirredit SOGRh 8lrhRPatBfe for 10 min, extracted with EtOAc (20
Et hyl 2- ( 2 cyclopr opanecar boxam dophenyl sul f onyl ) - 5- am

mhos H- [be combined extracts were dried over Na;SOy, and concentrated under reduced

prfz%qbg% h‘ﬁ% g})m%%’lsa\girg ggﬁlﬁ?cf %Hh mfe%'@%ﬁ&? [f?,?f(v\{’lﬂ?tl 5% MeOH/DCM
to_%'(léSI_é sﬁlﬁf&m@,faﬁ’lﬂ%ﬁﬁ?ﬁﬁé ?@éﬁ?&lﬁ%%ﬂ%' sul finyl)-5-am no-6

pyrazo pyri m di necar boxyl at e
( C°”€81%59und493 (11 mg, 23%):

R¢0.50 (10% MeOH/DCM);

MS (electrospray) m/e 486 (C;1Ha3N7OsS+H).

Compound 14 (22 mg, 47%)

R¢ 0.40 (10% MeOH/DCM);

MS (electrospray) m/e 470 (Cp1H23N704S+H).

Example 8
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10 To conmpound 11 (45 ng, 0.10 nmmol, 1 equiv) in THE
(3 nmL) was added 0.1 M Oxone aqueous solution (1.1
wai2006@53881 nmol , 1.1 equiv) drop wi se and wat er PCR/USR)05/041945

at roomtenperature. The cl ear solution was

vigorously stirred at roomtenperature for overnight.
Agqueous Na2S233 (1 M 5 nl) anml—ISIaturat ed NaHCO3 (5

nm.) was added. The mi xture rously stirred at
roomtenperature for 10 mi nHNextract ed Wi Et OAc (20

15 mL x 5). The conbi neghNeyx A: N r over

Na2S&™4, and concentrat&d u der r ressure. The
crude products j S par tive TLC with
10% MeOH/ DCM (o |eId s fone 13 and sul foxi de 14 as

yel | ow sol i ds. nmpound 13 (11 ng, 23%: Rf 0.50 (10%
el ectrospray) me 486

N- @E}lg%mrésdﬂ)‘lyl) slapropangcarboxgmidgphenylsudtangl)-5-amino-6-

g (1:2 ;@%%Mol—%&lﬁ(ﬁu g?ﬁmg%l)l\?\ﬁl %Bgéllgmppound 17)

gCT/L S%_q%lg 4%@6?@?%@%%& ﬂg‘,_%'\% [\I 1 eqﬁlv) I;In lc}lry C%Clz at 0
°@whdadsl tﬁﬁfeﬁﬂ?ﬂ&ﬁﬁﬁﬁﬁﬁfﬁ‘@? DPEPRShRHL 28 nlo1 %5 3Th9) ropwise.

(5-net hyl pyrazol -3-yl a 4-pyri m di recar boX
Aftaos’qmug ﬂ)rﬁhmT(ﬂ-plpmuhhw ~glethiindzainp ¢OL086 dl,, 03 GBI, 1.1 equiv)

s SR e o e e o hre
Tﬁ&féh&’t}ond\!if%oc}ﬁeﬁar vﬁg £5 3 HiC) gi d&%&f) Gha éﬁrfééfﬂtant jolid yvag filtered

- pi peridin nam ne

of ditievolid wees v&dhi@blwﬁ]m evatehand @BﬁClonﬂhmdé atdrRtiwas theh purified
for overni ght under a nitrogen atnosphere. The

by eolpinp ShroREo g eRhcR gerldherdesired popagt 1(7 29 aﬂmg)lt-mww $edid (250

oGSOSR TN S KB B IS o g .2

hem, nws (d, Ueds. 4@1DY IOy 9014, 0h« @) r t | e
(S%JlegPred |(oroduct 17 ;—2 a ?Pdht-ygﬁ%\?v%jgle?gg ((Q QyH? 5d48t@ HH),

3.3043 Nortny, BNBO2 - 376805 M) 6 B), 1210% 3 &), 1.8 Hm, LH), 144£o (1§o (t, 4 H),
1.5 (or%; 20651 %, /& 5D 1439, M (electrospray) me 536 (CaetzsNoOSH).

Examples 9-27 were prepared in the same manner as Example 8 by substituting

the appropriate amine for 2-piperidin-1-ylethanamine.

Example 9

NaNH

H2N

o/\/N

N-(2-Methoxyethyl) 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide (Compound 43)
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(s, 1 H, 7.73 (d, J=8.4 Hz
Hz, 2 H, 6.83 (s, 2 H, 48 (s, 1 H, 3.30-3.35
wWOi2m6/085830) , 2.37-2.50 (m Hy, 2.00 (s, 3 H), PATAS2(081041945
1H, 1.40-1.50 (m 4 H), 1.39 (br s, 2 H, 0.81 (d,
J=5.9 Hz, 4 H; M (electrospray) me 536
(C26H33 mm&gmetﬁ&cyléﬁﬁnmhﬁm afd Zomponad pi mabetﬂuﬂeﬂ Bxagple 9:
nme_nmann y substituting

P&HM%&‘W%Z@HM@%} 0 21 ﬁﬁ;ﬁ Fi k- 10-43 @r ﬁathn% (brs, 1 H), 8.27

(bféofﬁg%@( ah %“?5133&69 Ell)rl HBSNH T4 1), 5478, TV 388 b s, 2
HS-3(40 Gy HOPr.op &) 8 aay, bcme(m depheny (s, bany b0 $oaayuney; f1S

5 (ei@tfhwr@)y)r’%/z&g%cgﬁhﬁ&%ﬁfﬂ) pyri ni di necar boxani de
(Conpound 43) -51 WD 2006/ 055831 PCT/ US2005/ 041945
From 2- met hoxyet hanam ne Bsam@bedund 11 was obt ai ned
Exanple 9: "H NWR (400 Mz, DVM5O-d6) S 11.96 (brs, 1
H, 10.43 (br s, 1 H, 9.41\bH s, 1 H), 8.27 (br s,

2 H), 7.50 (d, J= 8.4
(

1 H, 7.72 (br s, 2H) 7.5 s, 2 H, 6.82 (br s,

2 H, 5.47 (s, 1 : 561 br¥s, 2 \H), A 40 (s, 3 H,

1.97 (s, 3 H), 1. r&vags,éz H), 0.80

(br s, 4 H; I\/S Iect a}@é 3

(022H26N8038+H) s |l N H 0-*- 2 NN
a ONS OI\/brphI|n4yI

N |
2-(4- cycl opr opanecar boxam dophenyl sul f anyl ) 5- am no- 6-
E %Hﬁlﬂqﬁl %-ir 5 Z(Q-lcyglom'o%rgnggzzrboxgl}grdomhen)r)l q g rgn(lilgo-G 5-

methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide (Compound 44)

10 From morpholine and Compound 11 was obtained Example 10: "H NMR (400
MHz, DMSO-dy) § 11.90 (s, 1 H), 10.43 (s, 1 H), 9.18 (s, 1 H), 7.71 (d, J= 8.0 Hz, 2 H),
7.48 (d,J= 8.0 Hz, 2 H), 5.76 (s, 1 H), 5.31 (s, 2 H), 3.58-3.64 (m, 4 H), 3.64 (br s, 2 H),
3.39 (brs, 2 H), 2.01 (s, 3 H), 1.82 (m, 1 H), 0.81 (d, /= 4.0 Hz, 4 H); MS (electrospray)
m/e 495 (Ca3Ha6NgO3S+H).

15 Example 11

N—NH

t¥shs

Thiomorpholin-4-yl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide (Compound 45)

From morpholine and Compound 11 was obtained Example 11: 'H NMR (400
20 MHz, DMSO-ds) 6 11.88 (brs, 1 H), 10.42 (brs, 1 H), 9.16 (brs, 1 H), 7.71 (d, J= 8.0
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10 From nor phol i ne and Conpound 11 was obtai ned

Exanpl e 10: 'H NMR (400 MHz, DMSO-d6) S 11.90 (s, 1
wolppoehBdsss8 (s, 1 H), 9.18 (s, 1 H), 7.71 (d, JeC8®US20d8/041945

2 H, 7.48 (d, J=8.0 Hz, 2 H, 5.76 (s, 1 H), 5.31

(s, 2 H, 3.58-3.64 (m 4 H), 3.64 (br s, 2 H, 3.39

He o H3,7.99 () J=21.@Hz($H),35 B (s, 1.1825.0M(brls, BYH), 8.88 b1 2 H)=3.60 (br
el ectr.os

4.0 Hz, 4 H); I\/B(15 pray) . me 495 B
s, 2B KoENB0B S 2-5P5bise ). d - IP(S, -8 ey INFE0.815ih 5 4.0 H,

4 g)('\%}é (yllélf ra&%é%%%&@@ﬁﬁ%@%%%ﬁwguﬁf Ztlnyl ) - 5-am no- 6-

(5- net hyl pyrazol - 3-yl am ﬁo%faélkﬁlﬁi m di necar boxam de
(Conpound 45) From m)rpho f Compound 11 was
obt ai ned Exanple 11: 'H NWR (4 20 VMHz, DMSO d6) S

11.88 (br s, 1 H, 10.42 (brNs 9. 16 (br s, 1
H, 7.71 (d, J= 8.0 -52 /QQQ%7"055831

PCT/ US2005/ 041945 Hz, 2 7 49 (dH 0 Hz 2 H,
5.46 (s, 1 H), 5.17 (geN ﬁm&s
3.60 (br s, 2 H, 2.H9 5 (br s 2 H,

1.99(s 3 H, 181\m1 ) J—40Hz 4

H; MS (electro ) e 511 (C23H26N80282+H)

Exarrple 12 NNH 11/ HNHHNN, N\ J NPTO( N

PP SRS bbbl S pmines e
( 5- rméthylpmeGLylamyﬁ@m pwlnﬂdmyeambﬁmﬁma(mmwﬁndesl)
(Compound 51)

From 4-aminopyridine and Compound 11 was obtained Example 12: '"H NMR
(400 MHz, DMSO-dy) $ 12.05 (br s, 1 H), 10. 52 (s, 1 H), 10.43 (s, 1 H), 9.72 (s, 1 H),
8.53 (brs, 2 H), 7.85 (brs, 2 H), 7.76 (br s, 2 H), 7.56 (br s, 2 H) 7.03 (s, 2 H), 5.64 (s, 1
H), 2.05 (s, 3 H), 1.99 (m, 1 H), 0.84 (br s, 4 H); MS (electrospray) m/e 502
Ca4H23NoO,S+H).

Example 13
N-NH
[/
HN H
HaN A N
N
H | /)\ /©/ 0O
ONTY N" s
o/ 0

N-(2-Morpholin-4-ylethyl) 2-(4-cyclopropanecarboxamidophenylsulfanyl)-S-amino-
6-(5-methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide (Compound 52)

From 2-morpholin-4-ylethanamine and Compound 11 was obtained Example 13:
'H NMR (400 MHz, DMSO-dy) § 11.95 (s, 1 H), 10. 44 (s, 1 H), 9.41 (s, 1 H), 8.32 (s, 1
H),7.73 (d,J=8.2,2 H), 7.51 (d,J=8.2 Hz, 2 H), 6.84 (s, 2 H), 5.47 (s, 1H), 3.58 (br s,
4 H), 3.31 (br s, 2 H), 2.41-2.51 (m, 6 H), 2.00 (s, 3 H), 1.82 (m, 1 H), 0.81 (d, J=5.4 Hz,
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From 4-am nopyri di ne and Conpound 11 was obt ai ned

Exanpl e 12: 'H NMR (400 MHz, DMSO-d6) S 12.05 (br s, 1
wolppoehBs83b2 (s, 1 H), 10.43 (s, 1 H), 9.72 (s, PATHE2005/041945

10 8.53 (br s, 2 H, 7.85 (br s, 2 H, 7.76 (br s, 2

H, 7.56 (br s, 2 H 7.03 (s, 2 H, 564 (s, 1 H,

4 B);04S((electBospray) d/E93 L (QrsH; NHO; KB4 (br s, 4 H); M

(el ectrospray) me 502 C24H23N902S+H). Exanple 13
NNNH 1 HNH HN N/ N fhdnpledd 0 Q1 015
N- (2- Mor phol i n-4-yl et hyl)
2- (4-cycl opropanecar boxam dﬁp;tjﬁnw sul fanyl)-5-am no-
6- (5- net hyl pyrazol - 3-yl am %)f;pyri m di necar boxam de
(Conpound 52) From 2- nogpihioN n- 4-yl et hapam ne and
Conmpound 11 was obfajnped anpl e 13:“ "H (400 MHz,
DVBO-d6) b 11.95 (s 1 W ,°NO. 44 0, X H), 9.41 (s, 1
H, 8.32 (s, 1 7 &I) : , @ H, 7.51 (d, J
8.2 Hz, 2 H), 6.84 (s, 2™, .47 (s, 1H), 3.58 (br s,
20 4 H), 3.31 (br s, PH, 2.41-2.51 (m 6 H), 2.00
(s, 3H, 1.82 (m 1 H, 0.81 (d, J=5.4 HZ, -53 WD

2 0Diyensiwd 1yl 2cf-eyshpyep oeradtmxamidpphavslsutfanyh Seaminey§-(5-

TIZ?I %&h?l%%f?%&s o -yg%%f@)lkp%qg%helecladi‘bo%Me (eo/mpoll_llﬂdl_b%)
From piperidine and Compound 11 was obtained Example 14: 'H NMR (400
MHz, DMSO-dy) 6 11.88 (s, 1 H), 10.43 (s, 1 H), 9.12 (s, 1 H), 7.71 (d, J= 8.5 Hz, 2 H),
7.49 (d, J=8.5 Hz, 2 H), 5.45 (s, 1 H), 5.09 (s, 2 H), 3.51 (br s, 2 H), 3.23 (br s, 2 H),
1.97 (s, 3 H), 1.81 (m, 1 H), 1.57 (br s, 4 H), 1.43 (br s, 2 H), 0.81 (d, /= 6.0 Hz, 4 H);
MS (electrospray) m/e 493 (CaqH2sN3O,S+H).

Example 15

N—NH

[y
HN H
H,oN X N
o N N/ S O
0]

N-(Tetrahydrofuran-2-ylmethyl) 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-

amino-6-(5-methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide (Compound 54)

From 1-tetrahydrofuran-2-ylmethanamine and Compound 11 was obtained
Example 15: "H NMR (400 MHz, DMSO-dj) § 10.50 (s, 1 H), 9.63 (s, 1 H), 8.20 (s, 1 H),
7.75(d,J=8.2Hz,2H),7.51 (d,J=82Hz 2 H), 557 (s, 1 H),3.92 (t, J=5.7Hz, 1 H),
3.75(d,J=6.9Hz, 1 H), 3.63 (d, J="7.1 Hz, 1 H), 3.24-3.33 (m, 2 H), 2.03 (s, 3 H),
1.81-1.86 (m, 4 H), 1.49-1.53 (m, 1 H), 0.82 (d, J= 5.7 Hz, 4 H); MS (electrospray) m/e
509 (Cz4H2sNgO3S+H).
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Pi peridin-1-yl

2- (4-cycl opropanecar boxam dophenyl sul f anyl ) - 5- am no- 6-
wO03260068558B1 hyl pyrazol - 3-yl am no) - 4- pyri m di necarPooNaniode41945

(Conpound 53) From pi peridi ne and Conpound 11 was

obt ai ned Exanple 14: 'H NWR (400 WMHz, DWVSO d6) 8

11.88 (s, 1 H), 10.43 (s, Fxafiple® 12 (s, 1 H), 7.71

(d, J= 85 Hz, 2 H, 7.49 (d, J=8.5 Hz, 2 H), 5.45

(s, 1 H, 509 (s, 2 H, 3.51 (INHs, 2 H), 3.23 (br s,

2 H, 1.97 (s, 3 H, 1.81(m/1/ 1.57 (br s, 4 H),

1.43 (br s, 2 H, 0.81 (d, W 0 Hz, 4 H);, 10 M5

(el ectrospray) nfe 493 y 24 \8N802 +H) Hmpéﬂpl e 15

NNNH HNHHZNNM N IO TN

N- ( Tet rahydr of ur@q-2<yl I O

2- (4-cycl opr opanecar boxam do'\rl)heﬁyl sul fanyl)-5-

am no- 6- ( 5- et hyl pyrazol -03-yl am no) - 4- pyri m di necar box

ani de ngnpound 54) 15 From 1 ) )
NAFMethoxyriopyh 3-G-grclopropanesarhoxapidaphenylsalfanyl)A-amino-6-(5-

‘igf s py AT Gyhniind - DY Ao rali e Haoing 55)
1= 8.2 2 7.51 J= 8.2. Hr 5. 57
5 (s, rony > mdooprdfpartind pnpompopga T1 oy bied FRaghls 16:
3 -3 (33
NIR oDV §T040 b T80 oA I R £ o ik 11D, 775
(&Y= 05 B2, D&, 251 5. 7-+2.5 H, BH), B89 (el e, a9 6111g 2 H,

3 B3 U D 21046 3 okt Gl TN N1 05 G2 R, R8N 6.0 Hz, 4
HN MY NeRboshrdd) ne 497 (Cp5HsN505S+H).

10 Example 17

N—NH

L/
HN H
HoaN A N\”A
N
AT Ty
s N" s
0]

N-(2-Methylthioethyl) 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-

methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide (Compound 56)

From 2-(methylthio)ethanamine and Compound 11 was obtained Example 17: 'H
15 NMR (400 MHz, DMSO-dg) $ 10.50 (s, 1 H), 9.58 (s, 1 H), 8.49 (s, 1 H), 7.75 (d, J= 7.9

Hz,2 H), 7.51 (d, J=7.9 Hz, 2 H), 5.46 (s, 1 H), 3.42 (t, J= 6.4 Hz, 2 H), 2.62 (t, J= 6.4
Hz, 2 H), 2.09 (s, 3 H), 2.00 (s, 3 H), 1.84 (m, 1 H), 0.81 (d, J=5.3 Hz, 4 H); MS
(electrospray) m/e 499 (CyHoeNgO,S,+H).

Example 18
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N- ( 3- Met hoxypr opyl )
2- (4-cycl opropanecar boxam dophenyl sul f anyl ) - 5- am no- 6-
WO 300608543y | pyr azol - 3-yl am no) - 4- pyri m di necar bBgamiSe®s/041945
(Conpound 55) 5 From 3-net hoxypr opanamn ne and Conpound
11 was obtai ned Exanpl e 16: 1H NVR (400 MHz, DWMSO- d6)

~1049(s 1H) 9.54 (s, 838(t J:59Hz,1
H, 7.75 = 8.5 Hz, 2/ 51(d J =85 Hz, 2
H),549(s 1H) 35Ht 2H),
3.25-3.30 (m 5 : 1H,
169175(m2|—|) 98|(d @] H: M
(el ectrospr ay) rri FRSNSO 0 Exanple 17
NNH 1 ~ HNH H ~S~i N | NSO O

N-(2 Met hyl t hi oet hyI)
(s TS e By PRAR SRR b b Rl P e a5

Co Bri elribaRrami
éonp”‘éﬁ%*&?ﬁ%fwo By o A A b ound 57

o0 TN Ely it 8 Cotpodynid11 yesBhediied rdhols 28;‘?13 NMR

(460 MEzHDMS®-4§ §(1=2.021(sH) H)31HL1 (st 1 H)9.83 s, HA), 2.78)(d, J= 8.6 Hz, 2
2.62 (t, J=6.4 Hz, 2 . .2.09 (s, 3|§|), 2.00 (s, 3
HN)7,-651((8814H()n?{-5Q(W,— %.6@%{), 6835, B 5-86 (59 L HMS.09 (s, 3 H), 1.81
l,g,18
o 2 A BT AR S OB A D Eh s BB

(CHMNOLSHH) \ 1| NO O

Example 19

N«NH

N-(2-Furylmethyl) 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide (Compound 58)
From 1-(2-furyl)methanamine and Compound 11 was obtained Example 19: 'H
NMR (400 MHz, DMSO-dy) 6 10.44 (s, 1 H), 9.45 (s, 1 H), 8.67 (s, 1 H), 7.73 (d, J=17.5
Hz, 2 H), 7.58 (s, 1 H), 7.50 (d, J= 7.5 Hz, 2 H), 6.40 (s, 1 H), 6.25 (s, 1 H), 5.43 (s, 1 H),

442 (d,J=4.0Hz, 2 H), 1.99 (s, 3 H), 1.83 (brs, 1 H), 0.82 (d, /=4.3 Hz, 4 H); MS
(electrospray) m/e 505 (Cp4H24NgO3S+H).

Example 20
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N-(tent-Butyl)
2- (4-cycl opropanecar boxam dophenyl sul f anyl ) - 5- am no- 6-
WO 300608543y | pyr azol - 3-yl am no) - 4- pyri m di necar bBgamiSe®s/041945
(Conpound 57) Fromtert-butylam ne and Conpound 11
was obtai ned Exanple 18 "H NVR 5 (400 Mz, DI\/SO dé) S

12.02 (s, 1 H), 10.41 (s, 1 /NHD 43 (s, 1 H, 7.73
(d, J=8.6 Hz, 2 H), 7.65 ( ,750(d J= 8.6

Hz, 2 H), 6.83 (s, 5‘.'6 HEM‘AQ(S 3H)
. 6.2 Hz,

1.81 (m 1 H,
SN\ | 0 10

H; M (electro
Exanple 19 NN
0 N (2-Furyl met hyl) o
2-(4- cycl opr opanecar boxam dophenyl sul f anyl ) - 5- am no- 6-

]?%%- g'ﬁ%h)ea%@r oﬁf’)l(yc?‘ﬁp'gg’)“yfs “ 4f % ggygﬁgfa%%)gﬁamino-&

Co @i wa dkh :
e ) e, oot 4

'('D ﬁroﬁ?l-&lﬁem—éyl&e&an&ﬁn@%nd %oﬁopouﬂd ﬁg WQ@ ?btlun@l ']_Fbxgmﬁge 20: 'H
NMMGI(X)SNIH& ]BMSO-@Zg)@l(I ﬁZ (S,] “r' HD, Q69‘|ZS, 12‘1),‘03,90:(’( 99 6.9 H231 H), 7.74

(it Fasp by T 50t st 52 1D REB 6641 4 Stk G6-7.01 (m, 2
H%%GLNV{% 2&9?4.%?%%@%&@%89%9‘&%%, N5, 1ty oYl s=6.0

Hz, 4 H); MS (electrospray) m/e 521 (Cy4H24N50,S,+H).
Example 21

NfNH

H,N W/X
©n O
N-Phenyl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide (Compound 60)

From aniline and compound 11 was obtained Example 21: "H NMR (400 MHz,
DMSO-dg) $ 12.05 (s, 1 H), 10.49 (s, 1 H), 9.83 (s, 1 H), 9.60 (s, 1 H), 7.79 (d, /= 8.1
Hz, 2 H), 7.57-7.60 (m, 4 H), 7.33 (t, J=7.4 Hz, 2 H), 7.11 (t,J="7.1 Hz, 1 H), 6.93 (s, 2
H), 5.87 (s, 1 H), 2.11 (s, 3 H), 1.85 (m, 1 H), 0.85 (d, /= 5.4 Hz, 4 H); MS (electrospray)
m/e 501 (CpsH2aNgO,S+H).

Example 22
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10

15

N O N (2-Thien-2-ylnmethyl)
2- (4-cycl opropanecar boxam dophenyl sul f anyl ) - 5- am no- 6-
WO 3eesmsFBl pyr azol - 3- yl ami no) - 4- pyri m di necar bora@miug2005/041945
(Conpound 59) From 1-thien-2-yl met hanam ne and
Compound 11 was obtai ned Exanple 20: 1H 5 NWR (400

MHz, DNMBO- d6) blO 52 (s, 1hi)le-9 69 (s, 1 H), 8.90
(t, J= 6.1 Hz, 7.74 84Hz 2H) 7.50
(d, J= 8.4 Hz, 2 ,739 49h|z
6.96701(m2 3 IR iﬂ/zé\]-el
Hz, 2 H), 98(s 82 (d, J=
6.0 Hz, 4 H);

(C24H24I\I80282+H) fle 21 I\I-NH 1HNH H2N N/ N
NIIJIQJYNS 10/O|\|—Pheny|

LMo RG) PREBS Fhy SRR etk kg sy S-

L A O AL gy

(5. B phfiSolnd o ail%gg&ﬁgo@ng} b d gfofealggg I

1H7NMR %400 MHZZI)DMS'@-dg)%( +0.43 (7SH)1 H)(9.43 4? m% 7i9a, (leH)s 7(Hz 1 H),
S,
7. 714 @4; J =888z A H)JZ 55 (& J 8.641a; H);/S6(1e(s dck), dsQﬁ@ay)l H)nB@9 -3.37

23S Db b 3 TR B Tay 11\?9 L2038 082 (0, -

6.2 Hz, 4 H); MS (electrospray) m/e 497 (C,3HzgN3O3S+H).

Example 23

N—NH
HN H
HoN X N
P ENGI
N N/ S (0]
0]

N-Cyclohexyl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide (Compound 62)
From cyclohexylamine and Compound 11 was obtained Example 23: 'H NMR
(400 MHz, DMSO-ds) 6 12.03 (br s, 1 H), 10.45 (s, 1 H), 9.44 (s, 1 H), 7.71-7.76 (m, 3
H), 7.50 (d, J=7.8 Hz, 2 H), 6.79 (s, 1 H), 5.86 (s, 1 H), 2.09 (s, 3 H), 1.82 (m, 1 H),
1.54-1.71 (m, 4 H), 1.15-1.31 (m, 6 H), 0.82 (d, J= 5.3 Hz, 4 H); MS (electrospray) m/e
507 (Ca5H30NgO,S+H).

Example 24
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NS ON(2-Mthoxy-I-nethylethyl)
2- (4-cycl opropanecar boxam dophenyl sul f anyl ) - 5-

wamwemss3f 5- net hyl pyrazol - 3-yl am no) - 4- pyri m dPaeaaed®en41945
am de (Conpound 61) From 1-net hoxypropane-2-am ne and
Compound 11 was obtai ned Exanple 22: 5 '"H NWVR (400
MHz, DMSO-d6) b 10. 43 (s 1 fINH9.43 (s, 1 H), 7.94
(d, J=8.7 Hz, 1
(d, J= 8.6 Hz, 2
3.29-3.37 (m 2
1.75 (m 1 H, 1.10 (g,
6.2 Hz, 4 H; M
(C23H28N8038+H) Ex npl
N sSi\1 o 1f
2-(4- cycl opropanecar boxam dophenyl sul f anyl ) - 5- am no- 6-
($-Tetrshyigt @I Hepyrian3t-yl 3Ffﬂfwﬂoprmﬂnlemn!nonemaidmwamsdﬁanyl) -5-

RS TS SRR oo

12.03 (br s, 10. 45 (s, (s,
7.7 1Ert7m7tgtr:e}mdr<g2 Byry-4- amlg@m-(chogEoupdgl liyas cgbtépq)ied Examgple 24:

oSy A E ol (R B

Hp 73)3 ; J 4 8t Hz MBHY €. Bictd, 948. 8 W)z, 218, 6.89(, 2 H 569(s 1 H), 3.79-
ON802S+H) . Exanpl e 24 -58 WO 2oo /05 83

3. L:TSEE)@S?%MM& Z‘H)L\ﬁll% s, ANDH1. 692NN, NN 48 051 (m, 2 H),
0.82 (d, J= 6.0 Hz, 4 H); MS (electrospray) m/e 509 (Cp4HpsNsO3S+H).

H) .74 W&8.6 Hz, 2 H), 7.51
H) , 5.61H .1 H 08 fm 1 H),
H, }_BO%AS, 3 H,

, 0.82 (d, J=
499
NH | // HNH H2N N/

Example 25

N—NH
HN H
HoN N N
@ LY 7
SECaadh
_N 0]

N-(1-Methylpiperidin-4-yl) 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-
6-(5-methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide (Compound 64)

From 1-methylpiperidine-4-amine and Compound 11 was obtained Example 25:
'H NMR (400 MHz, DMSO-dg) § 12.00 (br s, 1 H), 10.48 (s, 1 H), 9.44 (s, 1 H), 7.93 (d,
1 H), 7.75 (4, 2H, J= 8.5 Hz, 2 H), 7.50 (d, /= 8.5 Hz, 2 H), 6.81 (s, 2 H), 5.68 (s, 1 H),
3.34 (brs, 1 H), 2.81 (br s, 2 H), 2.52-2.55 (m, 5 H), 2.32 (s, 3 H), 1.76-1.85 (m, 3 H),
1.59-1.56 (m, 2 H), 0.82 (d, J= 6.2 Hz, 4 H); MS (electrospray) m/e 522
(C2sH31NgO,S+H).

Example 26
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NS O O N Tetrahydro-2H pyran-4-yl
2- (4-cycl opropanecar boxam dophenyl sul f anyl ) - 5-
wamosms3f 5- met hyl pyrazol - 3-yl am no) - 4- pyri m dPOEAERDON41945
am de (Conpound 63) Fromtetrahydro-2H pyran-4-am ne
and Conpound 11 was obtai ned Exanple 24: 5 'H NWVR (400
MHz, DMSO-d6) b 11.99 (s, 1 H}NHlo 44 (s, 1 H, 9.43
(s, 1 H, 7294 (m 1 H, 7. - J= 8.5 Hz, 2 H),
7.51 (d, J= 8.5 Hz, 2H)H8 (s, 2H), 69 (s, 1
H, 3.79- 388(m3Hl)N 32-3 j;F‘@ZOS(S,S
H) 169184(np;F3 k@ |48N1 0.82 (d,

J= 6.0 Hz, 4 H); N
(C24H28N8038+H) Exarrpl 25 N NH HNHH2NN/ NI
o N'S 10 "CrN O N-(1-Methyl pi peridin-4-yl)

Rt AP AR peao R bt famine o

(Co @%M{@}afo‘l Qfs}lim%gm&ﬂlﬂﬂ&h@éa{:}%oﬁaﬁﬁﬁﬁgﬁoglrgg)und 6’5)

Compound was obt ai ne anpl e

Gl T USSRV E R TR

5 Nmsmo(ode&BDM%tlﬂg)s 2. gﬁ(s 6}@11(6 85 (sZIPIﬁ),%SI@ 1(1%) 8184 (s, 1 H),
r s
7%4(1} J‘—27§%{ §H)37|51¥(d1176-8115185”(1}n68\9 2H)153f945115=é 4.04 (m, 2

M S B B s D s AR s

(BAOGFHRBRSIHPCT/ US2005/ 041945 NI-NH I's HN H F H2N N
/"N

Example 27

N-NH
HN H
~N HZN/N NW(A
SPeUIR
N~ S
o}

N-(4-Methylpiperazin-1-yl) 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-

10

6-(5-methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide (Compound 68)
From 1-methylpiperazine and Compound 11 was obtained Example 27: "H NMR
(300 MHz, DMSO-dg) 6 10.48 (s,1 H), 9.54 (5,1 H), 7.72 (d,J=8.4 Hz,2 H), 7.5 (d, J =
15 8.4Hz 2H),5.6(s,1H),4.82(s,2H),3.5-3.7 (m, 4 H), 2.6 (s, 3 H), 2.3-2.4 (m, 4 H),
1.97 (s, 3 H), 1.75-1.85 (m, 1 H), 0.78-0.85 (m, 4 H); MS (electrospray) m/e 508
(C24H29NgO2S+H).

Example 28
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FF-N1 O F NSO N (2 2,2-Trifluoroethyl) _

2- (4-cycl opr opanecar boxam dophenyl sul fanyl ) - 5- am no- 6-
WO3ewsss8sl pyr azol - 3-yl ami no) - 4- pyri m di necar boramiud2005/041945

(Conpound 65) From 2,2,2-trifluoroethanam ne and

Compound 11 was obtai ned Exanple 26: 1H 5 NWVR (400

MHz, DMSO-d6) b 11.95 (s, 1 mhNH10.45 (s, 1 H), 9.51

(s, 1H, 884 (s, 1LH, 7M4)Xd J=7.8H, 2H),

7.52 (d, J=7.8 Hz, 2 H,H¥. 89 (s, 2yH), 5.36 (s,

1
H, 404 (m 2 H, H 3 NN m 1 H, 0.82
lel Sbtr spilay) llm e 507
%‘N HRH | H2N

(d, J= 5.1 Hz, 4 H; M

(C21H21F3NBO2S+H) .

cx8crN? /10 O N-(4-Methyl pi perazin-1-yl) _
E_ﬂlo’ll2&?@I¢9‘Majphhe%wtidxbmlu®3ﬁenyh@-6I-(S:’:jmyﬂh)rlp:}rgaznm_e_yélamino)-4-
6- (5- net hyl pyrazol : 3-yl am.no) = 4- pyri m di ar boxam de
(Cgrrpoundng WSW@%?FRH"&!%%Eé%‘ﬂ@“’éﬁqgibonpound 11

was Qbt ain Exanpl.e 27: 1H NVR (300 NMHz, DMSO-d6) b

10. 48XEPlE 28 waspbigingd:by S‘iﬂﬁui?n? -(Gopminepygidinyyl)apetpide for 4-

5 c3l7_<|>)1&r%ﬁag_e%ﬁ?ovga?xnﬁ@z—%h'jbtghegg%fﬁ%tlsl? f’eg@t'l_éﬁseﬂa%rr% uiélct f?%zprggaigﬁ ,%ompound
11LitOExrsple 3: HI NMR 1500LMBE, DNMSO-d7) § 1@..17?,(1. 185 106 (¢ 1)), 9.34 (s,
é el ectrospray) me 508 055C24H29N902 +Q_(. Exanple 28
1 Fyo8-Gh(s2ddd) 8%5{311 B P12339065/804 Hg 4B H) N ¥(d, UV -\ Hz, 2 H), 6.72
SN Wr s, 55 ¥ 310, L 6.8 Hz, 2 ), 2.21 (5, 3 H), 2.05 (s, 3 H), 1.34 (1, J=

6.8 Hz, 3 H); MS (electrospray) m/e 412 (C18H21NgO5+H).

10 Example 29

N-NH
M p—
HN ’
HaN Ay, N\HA
(\N/\/O\NJI\)N\/)\S/@ °
o 0

2-Morpholin-4-ylethyl 2~(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxylate (Compound 18)

To a mixture of Compound 11 (192 mg, 0.42 mmol, 1 equiv) and 2-morpholin-4-
15 ylethanol (4 ml) was added titanium tetraisopropoxide (0.012 mL, 0.04 mmol, 0.1 equiv).
The reaction was heated at 100 °C overnight, cooled to 1t, treated with aqueous NaHCOj
solution (10 mL), and extracted with EtOAc (3 x 25 mL). The combined EtOAc layer was
dried over Na;SO, and concentrated to give a gummy residue. The residue was treated
with a small amount of EtOAc/hexane (4 mL, 3:1, v/v) and the resulting precipitate was
20 collected and re-crystalized from EtOAc/petroleum ether to give Example 29 as a white
solid (50 mg, 22%): "H NMR (DMSO-dj, 400 MHz) 6 11.95 (s, 1 H), 10.43 (s, 1 H), 9.51
(s, 1H),7.72(d, J=8.2 Hz,2 H), 7.49 (d, /= 8.2 Hz, 2 H), 6.70 (s, 2 H), 5.39 (s, 1 H),
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H Ethyl

2- (6-acetyl am do- 3- pyri dyl am no) - 5- am no- 6- ( 5- net hyl py
woaawlosB3yl anmi no) - 4- pyrim di necar boxyl at e ( CoRpomIS2005/041945

34) Exanple 28 was obtained by substituting

N- (5-am nopyridin-2-yl)acetam de for 4- 5

485 ¢, garsmﬂaezm)bpz&(ﬂ, de-4 AHophENA.65 ? Jhe. SHQCZ thnz 47—2 51 (m,
sequence used to are Co ound 11 in Exanp

4 KR - 94603 Wz ! 8@1@901 ) 0.81 i@, 1604z, 4 HJ)MSJ(QIeQ@OS(psaY) We 539
8.87 (s, 1 8.78 (s, 1 H), 8.23
(&§3O§I§‘§§fﬂm 792((d JI:D84HZ b H),HZS 72
(s, 6. 35 b 2 J= 6.8 Hz, 2
2.21 (s '3 H), (2 (r)ss(s FDEF‘&“’P%é‘h (t, J= 6.8 HZH)B
H); M5 (el ectros ra) me 412 (C18H2, N9(13+H) 10
5 TIEklmhpiﬂ@ 2H-pywa 4 -cwlpmopmqqrb0xvmldwph@ylwl@nyl)rﬁ-ammo-

2 (EC@%F%%?%& %"‘eiéa R mignecrbomyie Comprmdto

5 S e T Bt e g 30 s dro 25
psﬁf:?% Pl bR A KRBl BPhbby {7331 B0 b was

titani um sopr opoxi de
reflufed mmﬂnghto The emguoiion) mixtiteevaseaoled do rivead diletidexitlatvattQThe
treated . w

10 regﬂ%f ?@}fing %?t'eg gﬂél P@si ied, ot RIgPRALYE EF&& ueo%fﬁ%lp ¢30asa
Lt

i oo R Soosr BV b iyt 7 OB IR, 2 .1

Hyyas54 (seB 07, 73Md, br =88 .S B4, R FYn B i(d,of = &ts@m/znef)garva ((942 H,), 5.44

th | t I T at
(sCbmez@@emahhxﬁe%aétéfi%@d'39%&35225@%@35%“&@ ), 192:1.97

A 1 LT BTN I Gy B

15  miOs W Oug L N8+, 51 (s, 1 H, 7.72 (d, J= 8.
H),749(d J=8.2 Hz, 2 H, 6.70 (s, 2 H), 539(s

1H Exarﬁgl %\@42)(%9&(3 95%%&%1 iR e éé%@?éﬁq@ﬂ&@éﬁmzﬁe@@ %ﬂd 30 by

J= 4.4
s@s’@tutﬂug tie dﬁpropmafb?al@ﬂﬁlfc(r ﬂ]-morphohn-4-ylethanol or tetrahydro 2H-pyran-

4-0l, respectively.

Example 31

N-NH

20 o

2-Methoxyethyl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxylate (Compound 40)

From 2-methoxyethanol and Compound 11 was obtained Example 31: "H NMR
(400 MHz, DMSO-dg) § 11.95 (s, 1 H), 10.43 (s, 1 H), 9.54 (s, 1 H), 7.72 (d, J=7.8 Hz, 2
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15

20

4 H, 1.97 (s, 3 H, 1.82 (m 1 H, 0.81 (d, J=6.0

Hz, 4 H M (electrospray) me 539 (C25H30N804S+H).
waxespsss380 5 PCT/US2005/041945

Tet r ahydr o- 2H pyr an- 4-yl 2- (4- cycl opr opanecar boxam doph

enyl sul fanyl ) - 5-am no-

HP7 ﬁr(ﬂeth PUE 20 -7Y Dol 3égxrﬂmcér7rqegaw@m atEy), 3.65 (t,

(Co 19) To 4 sol ufion’ of ound

J=a4263HmaaH) AD6e@ud 1), 197 (508 EBhY.81 0~ im, dyH)al@ %.(d) J£5.1 Hz, 4 H);

Mgkh‘%\?s ng’%?@f\ké}%éﬁ 69& ;htmmlTheorggcteiqglnvzn X;I-E?e

was cooled to rt and diluted with water. The 10
resulting solid was col | EX¥8PKR} purified by
preparative HPLCto gi ve Exanple 30 as a white solid
(40 ng, 35 %: 'H NMR (400 M-rlt’N"DI\/ISOdG) 8 11.96 (s, 1
H, 10. 42 (s, 1 H), 9.54 , 7.72 (d, J= 8.5

Hz. 2 H, 7.51 (d, J= 8.5 5 H, eu7é4 (s, 2 H),
3, B4 Nﬁ% 2 H),
B_;@jg 1.97 (m 2

5.44 (s, 1 H), 5 06 (N
.81 (d, J=6.1

3.46-3.52 (m 2 H), 1.99

H, 1.81 (m 1 Mg; ,
Hz, 4 H; M (el ectrosp ay) 15 me 510
(C24H27N704S+H) Exanpl e 31-40 were prepared in the

ga(ggop I'at e gf iﬁéwg& ég‘}rﬁéﬁ‘gﬁéﬁ gpﬁ%ﬁﬁangﬁ'b@aﬁﬁ‘ﬁoﬁ -(5-

tetr aiﬁyth}dp)aﬂzﬂ}ﬁ-yl’amlﬂe)aﬂ pyrmﬂﬁmbanlnixylat&((armbeuﬁdﬂ)
NNH HNHHNNN \ ~i01 \ 0 ONS200

2- Mefraaxy-ehbl 1thio)ethanol and Compound 11 was obtalned Example 32: 'H
2- (4-cycl opr opanecar boxam dophenyl sul f anyl ) - 5- anmi 'no- 6-

NVER (406 0MHP gy MBL . Y1 95 (enb PDAL (b4 (i D656 oot 408 (&, J= 8.5

H e PERCR (ell St SRR TS (8 Rk > 2 0] W TBUSS: do) He 2 B

2.83.(:99=(633 12, Ty, 2118 §33 ,1.%? 5‘80(1584%11H)H 0.9 d J 6.1
(d,”J=7.8 Hz, "2 -62 2006/ 055831 PCT/ US2005/ 041

Hi)4 HY, N9 (¢lektragpray) 8/a-500 (C24HosNgIsB3+Hs, 2 H), 5.36 (s
1H), 4.37 (t, J= 4.6 Hz, 2 H), 3.65 (t, J= 4.6 Hz, 2

H, 3.26 (s, 3 H, 1.97 (Examph)33 1.81-1.84 (m 1 H),
0.82 (d, J= 6.1 Hz, 4 H);

NrNH

\

Cyclohexyl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxylate (Compound 42)
From cyclohexanol and Compound 11 was obtained Example 33: "H NMR (400
MHz, DMSO-dg) ¢ 11.96 (s, 1 H), 10.42 (s, 1 H), 9.52 (s, 1 H), 7.72 (d, /= 8.6 Hz, 2 H),
7.51(d,J=8.6 Hz, 2 H), 6.71 (5,2 H,), 5.44 (s, 1 H), 4.86-4.91 (m, 1 H), 1.99 (s, 3 H),
1.87-1.90 (m, 2 H), 1.82 (m, 1 H), 1.71-1.73 (m, 2 H), 1.50-1.53 (m, 3 H), 1.36-1.39 (m,
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20

M5 (el ectrospray) me 484 (C22H25N704S+H). Exanple 32
NNNH HN HHZN ";NN S-1'11i0 NJTGj S 50

WO 20(cMssd43y| t hi 0) et hyl PCT/US2005/041945

2- (4-cycl opr opanecar boxam dophenyl sul f anyl ) - 5- am no- 6-
(5- met hyl pyrazol - 3-yl am no) - 4- pyri m di necar boxyl at e

3 0D (h o =44.) Het, )2 Ml eestbspray))rere (588 @ sk ,Qasrphund
11 was obtai ned Exanple 32: 1H NWR (400 MHz, DMSO- d6)

m
m
N

S 11.95 (s, 1 H), 10.43 (Bxathpld34 9.55 (s, 1 H), 7.72

(d, J= 8.5 10 Hz, 2 H), 7.50 (s, J= 8.5 Hz, 2 H),

6.75 (s, 2 H, 5.35 (s, 1 H, 440 (t, J= 6.8 Hz, 2

H, 2.83 (t, J=6.8 Hz, 2 H),j2)8 (s, 3 H, 1.96 (s,

3 H, 1.80-1.84 (m 1 H), (9N d, J=6.1 Hz, 4 H;

M5 (el ectrospray) e R0 2H25 Osﬁéi(}-lﬁ Exanpl e 33

NNNH | HNH H2N N/ N Pm‘i@f 15

Cycl ohexyl 2- (4- &) ﬁﬂlkg dopaenyl sul f anyl ) -
5-am no-6-(5 |

net hyl pyr azol - 3-yl ami nof- 4- pyri ni di necar boxyl at e

Compound 42) From cycl ohexanol and Conpound 11 was
2dhmethdamineathyl2-@sey claprapapgcavepxagidoplustyudisnyB-S-amino-6-(5-
(. oweBdyeond Yt i phpifrapiecifoiipadd hppludsge)

(5 b b o s oy ey Bt e

1 , -l - —

N PO PSR LR S 5B o HR S PR S @ -
8.422 HY, HH0 (dyB (&4 &4 2 6Bp6.aY X's, AHE), 5SG8 (SA5HE ANB0B.S+Hp.7 Hz, 2 H),
2.61 (t,J=5.7Hz,2H)2.24 (s,6 H,), 1.97 (s, 3 H), 1.80 (m, 1 H), 0.81 (d, /= 5.9 Hz, 4
H); MS (electrospray) m/e 497 (Cy3HpgNsO3S+H).

Example 35

N—NH
[y

HN H

HaN A N\”A
T

_N 0

1-Methylpiperidin-4-yl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-
(5-methylpyrazol-3-ylamino)-4-pyrimidinecarboxylate (Compound 47)
From 1-methylpiperidin-4-0] and Compound 11 was obtained Example 35: 'H
NMR (400 MHz, DMSO-dg) $ 11.97 (s, 1 H), 10. 43 (s, 1 H), 9.54 (s, 1 H), 7.72 (br s, 2
H), 7.52 (br s, 2 H), 6.73 (s, 2 H), 5.43 (s, 1 H), 4.86 (br s, 1 H), 2.69 (br s, 2 H), 2.35 (br

s, 5 H), 1.79-2.33 (m, 6 H), 1.26 (br s, 2 H), 0.82 (br s, 4 H); MS (electrospray) m/e 523
(CysH30NgO3S+H).

Example 36
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Exanple 34 NNH HNHN/ NWVA HzZNNNSi~-O( 0 10
2- Di net hyl am noet hyl

wa-2(06/085831 opr opanecar boxanm dophenyl sul f anyl ) - 5Pamius2006/441945
(5- 5 met hyl pyrazol - 3-yl am no) - 4- pyri m di necar boxyl at e
(Conpound 46) From 2-(di net hyl am no) et hanol and
Conpound 11 was obt ai ned Exarrnll—eNl-B4 1H NVR (400 MHz,

DVSO-d6) b 11.95 (s, 1 H), 10, 43/ ). 9.53 (s, 1
H, 7.73 (d, J= 8.4, 2 ,H Hz, 2 H),
6.72 (s, 2 H, 538(sH2N 7Hz 2
H, 2.61 (t, J:57Hz 2|H) H) 197(s
3 H, 1.80 (m Hz 04" 10 H; M
(el ectrospray) 497( 3H28N8038+H) Exanpl e 35
N-NH HN H H2N N OI T O NSNO

1- Met hyl pi peri di n-
2% Pperj 1@11cx!%pfb?ré%am@nmﬂa@sgﬂfbnymsmomﬂwlyu@amﬂ) -fr@ngno-6-(5-

%&ﬁ%ﬂﬁhﬁﬁﬁz%ﬁ% om -ﬁaiyﬁwasi* MePHABIE IOtk Ehd 40
o ) 2 et PRl Qe 74 paif Siinalt S
e @%%H%??@S%%@ -4%1 (R 100017 s S Pdfalr yge o,

7.30 88 J=b8.5 B, 230,681, 7.29H2 5333; ((s,m 5, 4-H4 (tJJ%G qHe, BH),2.60 (t, J=
ect rosp

5 Pl Rbne 036y 4 1ol B S . 367 G b1 40065 baBasD. 139 (brs,
2 ﬁS:Td MS&P 95/ 96 %&45 H)Welectrospray) m/e 537 (Ca6H3oN303S+H).

Example 37

N-NH
[
9o el
\(O N/S 0
o}

Isopropyl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-

10

methylpyrazol-3-ylamino)-4-pyrimidinecarboxylate (Compound 49)

From 2-propanol and Compound 11 was obtained Example 37: 'H NMR (400
MHz, DMSO-dg) 6 11.94 (s, 1 H), 10.43 (s, 1 H), 9.51 (s, 1 H), 7.73 (d, J= 8.2 Hz, 2 H),
15 7.51(d,J=82Hz 2H),6.73 (s, 2 H), 5.35 (s, 1 H), 5.12 (m, 1 H), 1.96 (s, 3 H), 1.81 (m,
1 H), 1.32 (m, 6 H), 0.81 (br s, 4 H); MS (electrospray) m/e 468 (CyoHasN703S+H).

Example 38
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HNH H2ZNNN "~O1 \' I OL) NS
2-Pi peridin-1-ylethyl

wa-2(06/085831 opr opanecar boxanm dophenyl sul f anyl ) - 5Pamius2006/441945
(5- met hyl pyrazol - 3-yl am no) - 4- pyri m di necar boxyl at e
(Conpound 48) From 2-pi peridi n-1-yl et hanol and

Conpound 11 was obtai ned Exa 36: 1H 5 NWR (400
MHz, DMSO-d6) S 10.44 (s, 1 7 (br s, 1 H, 7.72

(d, J= 8.5 Hz, 2 H, 7.50HYd. J—85 ). 668
(s. 2 M), 5.38 (s, 1 N34 (1. \E\/’é
2.60 (t, J= 5.9 Hz, 2 I—|),|2 , 191(s
,139(brs

3 H, 1.82 (m KT
2 H, 0.81 (d, J=6.0 4 H) ; I\/B(electrospray) nl e

537 (C26H32N803S+H). Exanple 37 NNH | HNH H2N N,

> T 2 ket BpSoo B apridomhennmtany i apping-6--

(5- niebyy1pyraashs-yhmiying wlid@ixédaibeh Bphall %0
(Con‘pomf%j %) Fr gm 2- p?rggg?l%lrandawnpyclgﬁﬁgcll was )

obt appgg etﬁyfﬁﬁp g@céﬁand @ﬁiﬁé%nﬁﬁ%&é‘%ta}lﬁlﬁ%ﬁgh? 3s: 11%1 NRHR (400

5 Né?zz Dlmsogd,;w 11. 9i5$ 1.8)1 1()@149(5 211}1)( Sé) S4r(s, DHY)7.7B( I (85 H, 2 H),
7. %‘h{(d 5J1—3 g,)s(ﬁz’l 2%1@@@’,7]15(512351 @@31%({2 ) 1@856 Qgr(lib H? @7 (t1J§15 0 Hz, 2
P 500 b 20T PP USHdos o Toal) S HRF T Fa P s s

(eléctrospay) /e @70 (C1HysN,0,4S+H).

Example 39

N—NH
! HN H
@\/ 2N C I /©/N
I
0 \N)\S 6]
0]

Benzyl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-methylpyrazol-

10

3-ylamino)-4-pyrimidinecarboxylate (Compound 66)

From benzy] alcohol and Compound 11 was obtained Example 39: "H NMR (300
MHz, DMSO-dy) $ 11.92 (s, 1 H), 10.41 (s, 1 H), 9.54 (s, 1 H), 7.69 (d, J=8.4 Hz, 2 H),
15  7.3-7.5(m,7H), 6.76 (s,2 H), 5.38 (s, 1 H), 5.3 (s, 2 H), 1.97 (s, 3 H), 1.75-1.85 (m, 1
H), 0.78-0.85 (m, 4 H); MS (electrospray) m/e 516 (Ca6HasN;03S+H).

Example 40
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HONS O 2-Hydroxyethyl
2- (4-cycl opropanecar boxam dophenyl sul f anyl ) - 5- am no- 6-

WO 3R00ssF83l pyr azol - 3- yl ami no) - 4- pyri m di necar boRgiraIS2005/041945
(Conpound 50) From et hyl ene gl ycol and Conpound 11 was
obt ai ned Exanple 38: 'H NWVR (400 5 MHz, DMSO d6) S
11.95 (s, 1 H), 10.44 (s, 1 H)sN®.54 (s, 1 H), 7.73
(d, J= 8.5 Hz, 2 H), 750(d .5 Hz, 2 H, 6.71

(s, 2 H, 531 (s, 1 H), 4H W7 (t, J=
96 (s, 3

5.0 Hz, 2 H), 3.71 (tH,NI=
h\, . @xarrple 39

H, 1.82 (m 1|\;°|)é 0.81 (
O N 10 O Benzyl

(el ectrospray)

NNH | 1 HNH N N

2- (4-cycl opr opanecar boxam dophenyl sul f anyl') - 5- am no- 6-

+ et SRR b dgprospaenb ot idepReRng any Digamino-6-
Obt ﬁ‘étlﬁﬁﬁﬁ)ﬁ&@l—ﬁ?lamﬂo%y“ﬁ% moﬁi‘ﬁ%@&g&nd 67)

11.9 , 9.54

( d, %r H‘gz-?trfﬁ@eih)aﬁlwl)gﬂ?ﬁ?l a?rd%cﬁyém&xwgg Y@obﬁﬁﬁ&aﬁmg 40: 'H
NMR75}01) MHZ,(DMSD-H);)S DL, g%gsol@é (omt1 &, HOHD), 9/54 (s, lH) 7 68 gd J=28.4

(el ectrospray) We 516 6H25N703S+ ampl e
H@@@O@é/(d%ﬁ:gﬁ P oH)se(G6%3.@41n458 (5 N 4HN(tH7 HZQ\HN 2N), 1.97
s PHY, 1.75-1.85 (m, 1 H), 1.1 (¢, J="7.8 Hz, 2 H), 0.78-0.85 (m, 4 H), 0.07 (s, 9 H); MS

(electrospray) m/e 526 (C4H31N703SSi+H).

Example 41

N-NH

IpNeR
EtOOC”™ "N H

Ethyl 2-({4-[(cyclopropylcarbonyl)amino]phenyl}amino)-5-amino-6-(5-

methylpyrazol-3-ylamino)-4-pyrimidinecarboxylate (Compound 36)

Example 41 was obtained by substituting N-(4-
aminophenyl)cyclopropanecarboxamide for 4-cyclopropanecarboxamido-thiophenol in
the reaction sequence used to prepare Compound 11 in Example 4: 'H NMR (400 MHz,
DMSO-ds) 6 11.20 (s, 1 H), 10.32 (s, 1 H), 9.87 (s, 1 H), 7.62 (d, J= 8.2 Hz, 2 H), 7.40
(brs, 2 H), 6.96 (brs, 2 H), 6.18 (s, 1 H), 4.42 (q, J=7.0 Hz, 2 H), 2.18 (s, 3 H), 1.80 (m,

1 H), 1.39 (t, J= 7.0 Hz, 3 H), 0.80 (d, J= 4.6 Hz, 4 H); MS (electrospray) m/e 437
(C21H24N3gO5+H).

BIOLOGICAL EXAMPLES

A. PanVera Aurora kinase assay.

-67 —



10

15

20

25

S NS 10 2-(Trimethylsilyl)ethyl)
2- (4-cycl opropanecar boxam dophenyl sul f anyl ) - 5- am no- 6-
WO 3e0smsFBl pyr azol - 3- yl am no) - 4- pyri m di necar boRgiraIS2005/041945
(Conpound 67) From 2-(trinethylsilyl)ethanol and
Compound 11 was obtai ned Exanple 40: 1H 5 NWR (300
l(\/HZ : C&M}_D bekts)7- ?E dH0v82vdrs testbd hr, thdid pét’bnéys a(ljgallj.]dt&escoﬁ}bﬁfhnt Aurora
s, 1 7.68 J=8.4 Hz, 2 =
Af[pstats, fakq Blacid, Ny) using she(%a,n'\ffrat% -Lnteém{atse agsay Kitg Sqf/'T hr 1

p%)tigé @171'[%7;;%1 (éadlsggcﬁ)&i%)é 'AZS%&S;S @%f, ((:E%leé .?tl'% in lglgalsgb(atssﬁuffer (50
mMH@’BSQ Hr7a5,)1 0neh®1 15@@1& @2141*7133(5\1? AB(SSE%I'BI‘IJ 5 amhVeD4T). Test
N- NH HNH H2N N N.N 10 H Ethyl

ccgngqlmds Fvggeyl@.}t@&}y ,dé,s‘§9]v§g perM,SQ al 093¢ the highgptitested concentration,
th@ﬁnts%%% difﬁtt'@d]rw 49( ﬁ%gt conc3ntr2t1ons in klnc?se assa Buffer Next, Aurora A

i hecar boxyl ate

(ﬂr@)maﬁtehtﬁﬁ)zomgﬁnm N tOBdrAHrE Chepyide sl Eénbentigtion 2

N- (4- am nophenyl ) cycl opr opanecar boxam de for

uiD agd A Gipakrasenseiianil 8 sMhwerp ladersl aosﬂrdl%twth@manufacturer s

né{jf?c%olne ”é?%g%#ﬁ%g L&A_E R&%%%&%S-Q?&E&I%Q Eﬁlyflgrenf a's_Bay plates

(O&mﬁg Cémnink, N)Y) ifl a&?la[ $oluthe IIf 20 (LE Thé deacdion ad alTBwedZto proceed
7.40 (br s, HL;EdG% br s, 2 H, 6.18 (s,

forpl h af rqczm (t@}npe;aiulze o the dark, agwhich nain{ e dqulppmqm wg(mﬁ and stop
0. 80

repei e s bty iidnaipchyeds EBgtont fSudagh 1 400 nm,

ERl 630§ Ak FXAVRIeES ExAG0FRRYEMA 568/hRY) Aubicb@mte dsliedwere
-67 WO 2006/ 055831 PCT/ US2005/ 041945 Conpounds 7-14

mgisoas aned Specitat hgr Phis platereadgrdileersy Dagwinn NC). The emission ratio
(PRESRIRDERS- S o el Sua DI e pppech AP orytation
for each well. Wells containing substrate but no kinase and wells containing a
phosphopeptide control were used to set 0% and 100% phosphorylation values,
respectively. Typically 20-40% of the substrate was phosphorylated in wells without
inhibitor. Dose-response curves of relative Aurora A activity vs. inhibitor concentration
were plotted with Grafit (Erithacus Software, Horley, Surrey, UK) and used to calculate

ICs, values.
B Aurora B (Aurora 1) Inhibition Assay

Assays for Auorora B kinase inhibition were carried out similarly to those for
Aurora A kinase (see above) with the following modifications. Aurora B kinase (San
Diego, CA) was used as the enzyme at a concentration of 2.5 ug/mL. The ATP
concentration was 50 pM, and the kinase reaction was allowed to proceed for 16 h.
Sodium orthovanadate (20 pM) was added to the buffer to inhibit contaminating
phosphatases.

At a compound concentration of 100 pM in this assay, both Compound 11 and
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peptide (Invitrogen, Carlsbad, CA). Assays were
carried out in kinase assay buffer (50 nM HEPES, pH
W 2606/058830M MgCl 2, 5 nM EGTA, 0.05% Brij-35, 2PakiuBIonp/041945
Test 5 conmpounds were initially dissolved in DVSO at
100X t he highest tested concentration, then serially

C&h?@ﬁrﬂcsmﬁlﬁ%ﬁed Rt AwoncB Rhzhd BN$00 perbdriase assay
fer. Next, Aurora A (final concentration 200-500

| C”g/ “Adnror% KinttEwaiid del dypeRicige (final concentration

and ATP (final concentration 10 M were added
accordl ng to the manuf act K s. Assays
were carried out in half- %r%g'gglﬁﬂﬁqa\%ﬂh%%n

pol vy. rene S Corni n

DO VREHG S RPrBs Rl Themied SRR M et 1 0

pr ocig@sl/dth 3ki.dih Ro@fordReResIRBRIpHIME | N the dark, at
mhlch poi nt the devel opnent reagent and stop reagent

o R RS R AR B (100 e g a5

wéll platecia BNVEM Emtmﬁﬁ@ 1094 fdtshboShie sarmim éﬂdmﬁbﬁb-@hﬂemme ata
val ues were neasured on a S%ect r aFl uor. Pl us

dmeﬁsw@zm ety OONGYLC Rl e S pated p637°C, 5%
COEIPL i pHE BIEEAMIRGE AELAIMACC-AYLHE Sl bungs were

added using et dilution geﬁeskiﬁdll‘cab& t&dﬂplh@te lplnessendahel celil dvéire 1ncubated in

containing a hosphopeptlde control were used t

media RS cP B8 Srdoyrsansddifiangladate wag Sixed i1 Vé%yTCA at the
tn:ﬂx BE ﬁ\%laldéﬁt],%g rc])% g{ﬁl%ur{%ihtg p?&ﬁﬁé ﬁlsegsu\r{%é%ﬂg %EZIP{]%EI\% ?ﬁ%ﬁon at time

zdf@HHé titne ofdrugr sddAicac FoNbwivig e 94 ]ithirbmdubﬁtlcﬁg raelmeletﬂx@ﬂ in situ
20 wer e plotted with Gafit (Erithacus_ Soft
bty pspisiingaff theyyltugs anadiseandithersadding 30w of foesgld 10% TCA per

wgl‘? aﬁ'c%%cul%tfa‘ HaPhst %r %6‘%1%{1% ]‘fhe r}ﬁgﬂeg {Vglle%asﬁé(f %},thpg'pc‘ Rt five

Of OF a B %Ki inase in Were carri

tidbdTar dedlloyvetl @o hit @B for Grminfity. SOlﬂ ohali. 85/ &lﬁoﬁhﬁuﬁ—ﬁne B
with the follow ng nodifications. Aurora B kinase (San

sopgiom;isd&o (\qja)) acqke agid &S aédqdh:@r @\f@ﬂ)ﬂﬁé the cels were incubated for 30

concentration of 2. . P cong n N
SRR I, Eo PR e 15 BT AR gl wit 1
acdeBE adif tdremovR Ay BN AA B aﬂlaeze&/ko #e dryafdd 8aninGtes. The

the buffer to inhibit contam natin phosphat ases. At

staingmssolvhiized mebink00at ofotng¥! Tripply |5rpet wed and pleged @@whorbltal

d.11 68, WO 2006/ u32005/ 041
ro 3t R S5 iSRS SRS JE0 By FRECBES iR was
cmﬂﬁ@@hglngthe&%gm&ld@re@ﬁ@gs\ﬂ@h eheGithé z&a¥ RO KTA iahd the dilution

Assa f or hodam ne B
series plate (C) which included a column of cells grown in media without compound as a

control (C) using the formulas:
[(Ti-Tz)/(C-Tz)] x 100 for concentrations for which Ti>/=Tz
[(Ti-Tz)/Tz] x 100 for concentrations for which Ti<T=z.

Three dose response parameters were calculated for each experimental agent.
Growth inhibition of 50 % (GI50) was calculated from [(Ti-Tz)/(C-Tz)] x 100 = 50,
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Ref er ence: Devel opnent al
5 http://dtp.nci
weélzowrossssmour - deri ved cel |

Ther apeutics Program NCI /N H

. ni h. gov/ brancehes/ btb/ivclsp. htm

lines, HM 16 or MCFPC{ASZ0F/041945
were plated in a 96 well plate in DMEM contai ning 10%
fetal bovine serumand 2mM L-glutam ne at a density

which 928 thdCdrhg Goneehtraticar reiulﬁﬁ@ iMCFIoaeddcsiop @r themilet pratedn increase
i ncubated at 37C,. 5% 0 tﬂe

e drug

24 h
(aggpeurerh by RBseRIogL Y %mtrebﬁ«ﬁglg GHeag ?lvlégi;ﬁ%r .
%9 tlldﬁ' tLrgemq tllaf“érb% ﬁ)ﬁfﬂﬂ? @ %E gﬂcﬁ Qteq "ffgnll FpLe,, The
plates svverelncuae |ap

L(Cﬁﬂf(mnﬂﬁmfaﬁbn 86 dinguesultindinaddt rad»naﬂlorp;hahenméd p(ted:ln at the
in 10 % TCA at the tine of_ the addition_of coppound
endepf] ﬁh%@nuaéreatm@amm@d torthetrod thechagingeng) |1%é1?9éwg@tnet loss of
I lo
ST 58 Geables R ity AR« ) o8 ke
caliidtbd fareptl of thexg tblfeé phllammé tfuheleneldifactvity *tvmra:ached however,
addi ng 50ul of ice cold 10% TCA per 15 well and
if thecaffeat wanneftreaphed of wapexsepdadethe vahie for thaterargpapter is expressed as

ot &h §dc¥thih EBRNEhEE dr' ﬁlm%hggﬁ%e W;}gsalse Qugd Lo al Le
Snds “trésilﬂr oP st pprea o iy o TS HHeDSY aheiei e Teso o

Gtsgmggsagrgrgﬁmpg@hg%% st ai ni ng, pl ates were washed
four tinmes w't % acetic acid to renove any unbound

dye époql t&en

stain S SO

aLd 16"‘?81

| ubi*Prze

5 m nutes.

The 20

P“%a‘ig(}uﬁd(dg; 10mMM Tris pH 10.5

per @Rjup B:Nd PI@EGBAGRIbEN K Dilt B pM;Qhat or for 5

m nut es.
gr owbtoupds:

The absorbance was read at '’570 nm Per cent age

cal@Gubatbdbersieayl+HeuMgsor bance readi ngs
fromthe tine zero plate (Tz) and the dilution
plate (C) which included aTabledim of cells grown in

series

medi a wi t hout conpound as a control (C) using the
formul as: 25 (Fi=Tz) (& Tz)y—x"16For—concenirations
for which Ti >é:Tz ( i-];rz)/Ti!Psox 100 f 6iso
concent rat i gns®TB? R | <TizeoraTh M @fC 956 ChRS pONse
par aneters re calculated [for eaciy expert ment al
agent. Gowh inhihition df 5 % (1G150) Pwas
calculated from[(Tg-Tz)/(C-Tzy x |(100 = 50, 69 WO
2006/ 055831 [PCI7USZ0QU5/ 041945  whi ¢gh was the dfug
concentrati on+resulting inia 56% r dductionin{he net
protein incrlease (lds nmeasuyredAby $RB stBining) in
control cell{s duri the drlug 1,ncubation, The @rug
concentr at i op—~+esuti-ng—intotal—growth C"'ﬂ' bi{ i on
(TA) was calculatdd fromTi =ATz. [The LC50
(concentratifon of dlrug resyl ti ng in a 50%redugtion in
t he nmeasur ed—pf otc.n at—the5—end—ogf—the—drug
treatnment as| conparldd to that & the begBnning
indicating a net |oggs of A C

19 A B

34 B

36 A C

40 A B

41 A B

1

~

o
[



cells following treatment ws cal cul ated from

[(Ti-Tz)/Tz] x 100 = -50. Values are calcul ated for
weaols/05f831t hese three paraneters if the | evel oPCT/US2005/041945

activity was reached; however, if the effect was not

reached or was exceeded, the value for that paraneter

IS expressed as gry ater of Iegs than t maxi frum or
m ni mum congentrat+en—tested—=r0—Fhe—+estlts—of these
assays are det fort#d in the TaBle |l belBw wherein the
IC50 or d850 valu are groupgd as follews: Goup A
| G50 or G 5(Hess—t L?."z..u1 |A{:|guljﬁ B: I£6 of
G 50bet ween (0. 1-1.@5M and| GAup C 1CH0 or CI 50
between 1-1Q M; 13cTable |l Cgmpound Nugber C50 G150
Aurora A HCT116Cetts— 7 A B8 A9 A B 12 AC
13 A14 A 17 AB 418 AC |19 A B 34BB;36AC 40 A
B 41 AB-10 WO QQGI 055831 PgT/ US2005/841945 42 A B
43 A B 44 A C 45 A

49 A B

50 A C

51 A C

52 A B

53 A B

54 A B

55 A B

56 A B

57 B C

58 A C

59 A C

60 B

61 A B

62 B C

63 A B

64 A B

65 A B

66 A B

67 B C

68 C C
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46 AB 47 AB 48 AC 49 AB 50AC 51 AC 52 AB

53 AB 54 AB 55 AB 56 AB 57BC 58 AC 59 AC
w6Qo@/0883A B 62 BC 63 AB 64 AB 65 A B BOTASBI5041945

67 BC 68 CC -71 WO 2006/ 055831 PCT/ US2005/ 041945

VWHAT IS CLAIMED I S: 1. A compound of fornmula la or Ib:

WIRAT, IS CBAIMED'ISt HN N ,NH H or HN

1. A compound of formula Ia or Ib:

R1
R", RY),
|\ f\NH
HN N ~ 7
H or HN™ N
W SN w
| A _Ar-NR2C(0)R? | N
X7 N Y /)\ _Ar—NR2C(O)R?
XN Y
Ia Ib

wherein Ar is selected from the group consisting of aryl, substituted aryl,
heteroaryl, and substituted heteroaryl;

W is selected from the group consisting of amino and substituted amino;

X is selected from the group consisting of carboxyl, carboxyl esters, and
aminoacyl;

Y is selected from the group consisting of oxygen, sulfur, -S(0)-, -S(0O),-, and
-NR’- where R? is selected from the group consisting of hydrogen, alkyl, and
substituted alkyl;

each R' is independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, aryl, substituted aryl, carboxyl, carboxyl esters,aminoacyl,
cycloalkyl, substituted cycloalkyl, halo, cyano, nitro, hydroxyl, alkoxy, aryloxy,
heteroaryloxy, heteroaryl, substituted heteroaryl, heterocyclic and substituted
heterocyclic;

R? is selected from the group consisting of hydrogen and alkyl;

R® is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkoxy, substituted alkoxy, amino, substituted amino, cycloalkyl, substituted
cycloalkyl, cycloalkoxy, substituted cycloalkoxy, aryl, substituted aryl, aryloxy,
substituted aryloxy, cycloalkyl, substituted cycloalkyl, cycloalkoxy, substituted
cycloalkoxy, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted
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WN W ~Ar-NR~-C(OR3 X NY XNY,,AA-NRRC(OR3 5 la

Ib wherein Ar is selected fromthe group consisting
wohowrogss3i substituted aryl, heteroaryl, and PCT/US2005/041945

substituted heteroaryl; 10 Wis selected fromthe

group consisting of amno and substituted amno; X is

s attentagdoty, biterduyclic, substituiad hattiongelnf hetewoogolyky, and substituted

car boxyl esters, and am noacyl; Y is selected from

th@B§W8ﬂﬁKb@ﬁ§|stlng of oxygen, sulfur, -S(O)-,

- S( R3'" is selected fromthe

gr o?p%ggﬁgt:égere o Omg)r o’gen, al kyl, and 15

Subsdrii§dnhers) pibcﬂmgs, o2 phinnfateutallyn deppiatiealty thiesdoéct ed

fromthe group consisting of hydrogen, alkyl,

substituted al kyl, aryl, substituted aryl, carboxyl,

car boxyl , | QAL KNV ; I

cyc Ib% al kylg %ﬁ@?m@%gyc gﬁgﬁé’ ]l'ol (Elaﬁlﬁ gérrc%lyY 1 SS%F)%E&Q yf?&n% he group
coakiglimxyf —Shes@)oand/-800),-. het eroaryl, substituted

heteroaryl, heterocyclic and substituted 20

heterocyclic; R2 is selected from t he group consisting

o oY 98yl il L SEOE AL D i

al koxy, substituted alkoxy, an1no substituted am no,
cycl oal kyl, substituted cycloalkyl cycl oal koxy,
substi t utAgompeyheideiaim 1 diaying fergnde e or 88 ar y| |

aryl oxy, 25 substituted aryl oxy, cycloal kyl,
substituted cycl oal kyl, cycl oal koxy, substituted
cycl oal koxy, hetRroaryl, substituted heterRbaryl,
heteroaryloxzﬁiéubst|tuted -72 WD 2006 5831

PCT/ US2005/ 044945 het eroaryl oxy, heter yU|IC

subst i t ut eé™hetler ocyclic, heterocycl 8%y, Nand

substi t ufeg~pet eracycl oxy; and nW i nt eger equal
to 0, 1 orl 2,1 or nmers, prodrugs, P
phar macetiti ¥al Iy ept abl e salts ¥heWeof" 2. A

conmpound accordi ng trRc@Rai m 1, wherein Y i s swkcamksed
fromthe group
IIa IIb

wherein:

W is selected from the group consisting of amino and substituted amino;

X is selected from the group consisting of carboxyl, carboxyl esters, and
aminoacyl;

Y’ is selected from the group consisting of sulfur, -S(O)-, and -S(O),-;

R! is selected from the group consisting of hydrogen, acylamino, alkyl, substituted
alkyl, alkoxy, substituted alkoxy, aminoacyl, aryl, substituted aryl, aryloxy, substituted
aryloxy, carboxyl, carboxyl esters, cycloalkyl, substituted éycloalkyl, halo, cyano,
nitro, hydroxyl, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted
heteroaryloxy, heterocyclic, and substituted heterocyclic;

R? is selected from the group consisting of hydrogen and alkyl; and
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wé 2ewrpssind of Claim 1 having forrmula Ha or

consisting of -S-, -S(O- and -S(O2-. 3. A conpound
according to Caiml or 2, wherein Wis amno. 10 4.

R "C'""INHHNNHNNwIl ~~wXNY\ XNY\

NR2ZC(OR3 NRRC(OR3 Ha IIb 15 wherein: Wis selected

f r onRE bseselpotedpiram s groimeprsfstiagofibydrogens alkgt, istbitieted alkyl,
X is selected fromthe g

gﬂl.llﬁwyafub%lﬁsi&lmxye s Subéﬂwteéqﬁfﬁagp?ygfoa 1%;/'4, réwsgmed
o Y ENRY), Sy AR By UEBHRES BRI SIS, Byl Stbedtied anl dptony,

ofsubgtituted aryloxc httardand, subktityted heteb&trylt lnﬂtadaryab&yy l;ubstltuted
al koxy, substituted al koxy, .am noa

C
s S Paryiogy hefsppeycheubsifuted @s@chv&g%éwtewm@%y and substituted
chPQ ck) rboxyl esters, cycloal kyl, substituted
cyc >hal 0, cyano, nitro, hydroxyl, het er oaryl ,
subsbi momad, pretirigs corypharnheekaiiily e aepyablessadis thdredfed 25
het er oaryl oxy, heterocyclic, and substituted
heterocyclic; R2 is selected fromthe group consisting

gfc-r/h g;ggérb@%%g%@h %gglalﬁrl%a\vm&%o%l%ggg glglﬁggf’ é

consi sting of hydrogen, alkyl, substituted aIkyI

al koxy, substltE}ed al koxy, am no, substituted am no,
cycl oal kyl, substituted cycloal kyl, cyclgalkoxy,
substltuted y§|, oal koxy, aryl, substlt aryl ,

aryl oxy, +® Ituted aryloxy, het er g substi t ut ed

het er oggyl hé‘teroaryl oxy subst |,t ut gd
heteroazry|o? \ bkE subs”t:if\ hete 0,@{&}))‘230,

erer QeG
heterocx s @ ubstltut ed

i soners, prodrugs;” or pharnaceutlcally acc- able
salts thereof.

Illa IITb
wherein:

X is selected from the group consisting of carboxyl, carboxyl esters, and
aminoacyl;

R? is selected from the group consisting of hydrogen and alkyl;

R is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkoxy, substituted alkoxy, amino, substituted amino, cycloalkyl, substituted
cycloalkyl, cycloalkoxy, substituted cycloalkoxy, aryl, substituted aryl, aryloxy,
substituted aryloxy, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted

heteroaryloxy, heterocyclic, substituted heterocyclic, heterocycloxy, and substituted

heterocycloxy; and
R* is selected from the group consisting of alkyl and substituted alkyl;

or isomers, prodrugs, or pharmaceutically acceptable salts thereof.
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5. A compound of Caim1l having forrmula Illa or Il1lb:

10 R4 R4 \N,NH HN NHNNHNI N HZN NRZC(O R3 Xl
WwOl2006/0558RZC(O)R3 X N\ NS [I1I I11b wherei nPCTAS2045/041945

is selected fromthe group consisting of carboxyl,

carboxyl esters, and am noacyl; R2 is selected from

t he @r oupA eempoeid agorfinddTiapent antl veldteth R'RE R'Sis alkyl or

sel ected fromthe group consisting of hydrogen, alkyl,
subgiated elkybd al kyl, al koxy, substituted al koxy, am no,

substituted am no, cycloal kyl, substituted 20

cycl oal kyl, cycl oal koxy, substituted cycl oal koxy,

aryl7. substbinpbe avcytdingtoytiay 6, whatbiatR ' o Rbisatiwloxy,

heteroaryl, substituted heteroaryl, beteroaryl oxy,

S5 substituted heteroaryloxy, heterocyclic, substituted
het ey ocyc|ic, heterocyel 0xXy..an £ igut .
net & ooy ¢t EyPOTEAGEMRICIIRN T IS R\ g st
consi sting of alkyl and substituted al kyl; 25 or

isoners,egrodrugs or pharnaceutically acceptable
sal t% t hepteempo aomdgmm@/a@wagmf Pamneitoboss ouligas R” is

Ilgk)A conmpound according to Clainms 4 or 5, wherein R
YOr°%%} is alkyl or substituted alkyl. 7. A conmpound
10 according to Claim6, wherein Rl' or R4 is alkyl. 5
8. A conpound according to aim7, wherein RL or R4_
i s i hyl A comppunchagserdiet ees ode aAHClabmahy4 enhd wiherein R” is alkyl,

Suglstﬁ‘llt%ﬁ aﬁdyl,%ygfoaﬁ(yl g{h &%ggitﬂteg%yélgalk?y drogen. 10

11. A compound according to Claim 10, wherein R? is cycloalkyl.
15

12. A compound according to Claim 11, wherein R? is cyclopropyl.

13.  The compound according to Claim 1, wherein X is selected from the group

consisting of
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10. A conmpound according to any one of Clainms 1, 4 or

5, wherein R3 is alkyl, substituted al kyl, cycloal kyl
wonroswss3it ut ed cycl oal kyl. 11. A conpound acceCuiusguoso41945

Claim 10, wherein R3 is cycloalkyl. 15 12. A conpound

according to Caim1l, wherein R3 is cyclopropyl. 13.

The conpound according to Caiml1Q wherein g; is
sele€b#d . f rofOLtie .grdtaCHLunsi stTg af - D N(CH.),*
2006/ 055831 PCT/ US2005/ 041945 0 %ﬂ-o@H C g CR:

- CO2CH2CH3 NCHS N-CH2CH2N(CH3)2' HHOO OOrO
N---O-|N4 4Q}CH2 00 o

oc:Hsl(4N oo 0
4o CHH N( )2 4p°'>l_\1/4 CH2CH2 BH o—é( CH@Z?F”

H ~(000 N H- CI-I2CI-I2CI—|2(I:I—BI\I—CI—I2CI—I28CI—B4I\I* HOO
4HD//011 HN)/ ~CI?H3 4H ONH OOOp

_[<o,c:|—|2c:stcn-|3 /O _[(N»CHZCHZOCH3 —(N/W
N
0

0 0 0O
_[(b ’ _QO»CHZCHzN(CHaz' _QOJ\' _QO—CHZCHZOH'
S

0 . 0 (\o o
—4” & —KN Q b
0

o) 0]
“N~CH2CH,CH,0CH3 ’ ‘H—CHZCHZSCHQ,, N/%
H

0 0
—{ —{ 0 0
N Q' N s X /L/OCHg, —{ !
H/\[/ H/\[/ H H/Q
0 0 0 0
, o, N, :
_J(Q/O _[(ﬁ/c _j(H _«H/\CFS

0O

0
_[< ’ O
0/\© _QO,CHZCHESi(CHQa and _[(b

NS

14. A compound according to Claim 1 selected from the group consisting of :
ethyl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-methylpyrazol-

3-ylamino)-4-pyrimidinecarboxylate;
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-1( p , 4 NOANON O N\HHHHCF3 0 p O 40
40 CHZCH28| (CH3)3 3 and N ~N 14. A conpound accordi ng
WoQoislasast 1 sel ected from the group consi sti ngPOE/US2005/041945
et hyl
2- (4-cycl opr opanecar boxam dophenyl sul f anyl ) 5- am no- 6- (
5- M- MW dizRthyldamido)dian|-nod-cdel pyropancdaberanidoplydngtsalfany )
-76 WD 2006/ 055831 PCT/ US2005/,041945 N [ 2- (N,
5- WW@@W%{W@Z@! Brylqmipo)-4-peyimyidipecporamids ox am dophe

nyl -
5- awiﬁ%ﬁ@x (2 5(4m¥ lr?ﬂo;?ﬂ? %(:%tfoxg,m ycf"é’he‘%?’oiulﬁfnﬁ%sl arrﬁl I ne 5ar b
méXAPY1EL61-3-ylamino)-4-pyrimidinecarboxamide;

N- net hyl - 2- (4- cycl opr gpanecar boxam dophenyl sul f anyl
am s é2( -cyg@pmw,a@pgpmgiophenylsulfonyl)—5 amino-6-(5-me ylpyrazol—

b d 5 et hyl
3'3215‘(1(%1”226%&?@%{3%%‘8&}2%)%g:n %Shmensl sul ?onzl ) 5- ami no- 6- (
5 rr%u{w bR 032 Rbropandtadsixag) dophensl suligil RS-aatifesy b abehylpyrazol-
3- ﬂmm@;:cpﬁpﬁldw:ﬁﬁb%}d@iﬁam dophenyl sul fi nyl ) - 5- ani no- 6-
R e AR Y D BRI Bl

ylmﬂlmibpmp@nﬁﬁdlﬁs&daw)@m ag&al -3 - 10
yl am no) - 4- pyri m di necar boxyl ic acid; net

2- ( ety %%@M@%ﬁﬂ haxaredrheny §1a1fama})yﬁ 9111510&67(510 6-

mégmyraﬁgy%% (§T4a rb%a% c%r%%; ﬂy aH nmo;jl necar boxyl at e;

- am g 6- @%c@@ld?ﬁih@-w@ﬁ@b}aﬁnnw&mnﬂ@-é (5-methylpyrazol-3-ylamino)-
4- pyri'm di necar boxyl at'e;
-Nr(mldmepeﬂbpm’lﬁtel yl ethyl) - 2 (4-cycl opr opanecar boxam do

P I;|e UI : aH%\]i' Eﬁtk&f%%—@%g%%%%ﬂ?%)gcarﬁ&ﬂld 19e|nyls§lfanyl) 5-amino-
6- (&1&8 Wé¥§1}ﬁ%lho)24ﬁa§rlﬁﬂ&ih%fm@ﬁﬁd‘ear boxani dophenyl s

fan 5- am no- met hyl pyr azol

- yI dﬁa(zrm)eﬂmxyyﬂwB12dﬁ4m@mpbmaamad@xamdqjmnylwlfanyl}5-ammo -6-(5-
m%@é gl ?gfmﬁn&efs};r?ox r{gcglr %henl\/d sul fanyl ) -5-am no- 6-
et %@Mbﬁmlyi@ (Mhﬁﬂﬂoﬁ@paﬂecﬁbﬁok&i‘niﬁo@ﬁ@r@ﬂﬁ@%ﬁﬁ) 88imino-6-(5-

t hi onor phol i n- 4-
mﬁhﬁl@yxamll—bpbnpmﬁeﬁk}pym;dmncambphmydesuI f anyl } 5- ami no- 6- (

> nE r&glﬁlgf yl %(4}/ -cycC opro%anecg%(r)}lca%igi)lg}?e%%se%n%flﬂ-gg}.;nino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide;
N-pyridin-4-yl-2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide;
N-(2-morpholin-4-ylethyl)-2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-
amino-6-(5-methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide;
piperidin-1-yl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide;
N-(tetrahydrofuran-2-ylmethyl)-2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-

amino-6-(5-methylpyrazol-3-ylamino)-4-pyrimidinecarboxamide;
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N-pyridi n-4-yl -2-(4-cycl opropanecar boxam dophenyl sul f a
nyl } 5-am no- 6- (5 net hyl pyrazol -3

WO Rh@rmsss3) - 4- pyri m di necar boxam de; 25 PCT/US2005/041945
N- ( 2- mor phol i n- 4-yl et hyl ) -2-(4-cycl opr opanecar boxam do
phenyl sul f anyl ) -5- am no- 6- (5- net hyl pyrazol -3

yI avr(mﬂ)eﬂﬁn@ysfdpm)m (AegRidpospantcteboxpinidophehylsdlfanlyl)-5-amino-6-
4-cycl opr ogmnecar boxam, dophenyl sul fanyl } 5- am no- 6- (
(55133%@?}313%‘?)15/3' ind=4ypyinidinecatbgyinidedi necar boxani de;

N (el SN A s 2 LB i Eb ARG RAREEAY $Rhino-6-

(Saﬁﬂt]g'ﬁlpﬁra(z TlaihDW-prthidinechdokaaided- pyri m di necar box
77 WO 2006/ 055831 PCT/ U82005/ 041945 N-(3

_ e téiesiohuyly By (4 2y lapiopanesprbepamionhayiakpad pfemine g 6-

m%g%ﬁggiaﬁy]fa%waénz%?) %PX/III%}%H%}C&?I b X%ryr/ur “hi di necar boxani de;

-(@ﬁhk?;’lrh&hlzlla afacatboRia RPPREB/I Uk ayl)-d 6-(5-
yI sulf }5- a?n?ngygyc(gfoﬁrret hyt?g rg?glagﬂ aRe6-6-(

methylayiaa 3—41apyn¢)rﬂ -ByHatiRasesbanemEle; 5 N- (tert - butyl)

e T
(S%étﬁyfo fazblnﬁpmmlﬁ %ﬁﬁn@t&ﬂl&@mmﬁmgr boxam dophenyl su
fany tS am no- 6- 85 net hyI pyrazol -3

- y| afphenyl2-@yayiclipmnssecstnyrand qphenylsulfanyl)-5-amino-6-(5-

gy BitPaE T Rattnfie i dfado itk na opanecarboxam dophe

(5- rml(.t%{d@h{d threﬁnyétl@f[) D@} -chclBpfophhddbritrantionhdtiytiel fanyl)-5-
N- phenyl cycl o panecar boxam dophen(%/l sul fanyl } 5-
noﬁo(,San@@ylpwnghw-ggxrmz@}4-3yr1mldlnecarboxam1 e;

e chsrarhoP R AR o e i BB e £
mé‘th%flp?t'az@m J?Emﬁn&)'ﬁ -piiin Mﬁ&ﬂb@%&hr&

aim no - pyri'm di necar boxam de;

N- CyM%@WélXSHO'wMF@y%Yb%{%pmiw&pmmmﬁeﬁyﬂmbﬂl‘fm}5-

am%)P Ry kIS BH S daccarboxamide

Siaf ﬁfﬂﬂéill'iﬂpl%éhﬂ’iﬁf@ﬂj é (Mlcyarobf’oﬁéﬁéda%@ﬁi’d@ﬁ@ﬁ}hﬁﬂ&ﬁyg-s-
ophenyl sul fanyl) -6-(5 -met hyl pyrazol -

ammb-eﬁnﬁSHm)athylppyazpm-diamgna}b@xamcﬂeccarboxamlde

ophéﬁﬁé&y %%er Itlgfll)n%-%{)-gygloproﬁanech%lo)?ﬁnlggﬁy nyﬁuﬁgﬁ(ym -amino-
6-?%]1{321_%}&&0@1;}]1%%5 -82R%inddmbamb&@hride; Pyr i m di necar box

N- ( 2VZ4-2adthylpipacrimet y9+2)-(42@}(ch3p¢9pﬂnowbxpannd@hbnydaﬁmb-5—

R R R R S L

2-morpholin-4-ylethyl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-
(5-methylpyrazol-3-ylamino)-4-pyrimidinecarboxylate;

tetrahydro-2 H-pyran-4-yl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-
6-(5-methylpyrazol-3-ylamino)-4-pyrimidinecarboxylate;

2-methoxyethyl 2-(4-cyclopropanecarboxamidophenylsulfanyl)-5-amino-6-(5-
methylpyrazol-3-ylamino)-4-pyrimidinecarboxylate;
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N- (4- met hyl pi perazi n-1-yl)-2-(4-cycl opropanecar boxam d
ophenyl sul fanyl)-5 am no-6-(5 -net hyl pyrazol -3

WO Rh@rmsss3) - 4- pyri m di necar boxam de; 25 PCT/US2005/041945
2- nor phol i n-4-yl et hyl
2 (4 cycl opr opanecar boxam dophenyl sul f anyl ) - 5- am no- 6-

I:B(Eﬂmk i eyt .@-(4#bi’dlblﬁﬁﬁ;ar&cﬁhbxmﬁbmmsbwmj-amlno -6-(5-
tetra ydro- 2H-pyr an
mezhxlnyraw W&WW@@%@WQ sul fanyl } 5- ani no

yI g}(ﬁ:lgﬁ xyX&B cy%omoggl&egﬁ?(g%arp dtoghelglsulf{:lwlg(-S atran? -6-(5-
me@fgﬂﬁy@y@lgoﬂaﬁﬁﬂj)ﬁm@rrh@p@ﬁ{&g{g@mw{ sul fanyl ) - 5- ami no- 6-

rret aydlpgeﬂafi@nmgetiayla%r(%@)daprmmmmrmmé@m;whswa@yl}%@mno -6-
06/ 055831 P / USZOO 1041 1 2- (et hyl t hi o) et hyl
(- ?“(ﬂﬁy é ADOS n(%%r 8)%/ Sul f anyl } 5- ami no- 6- (

5- q%@mb&ms&m& 4.3 Y- @oéyR@prdpanyédirbo:dhhieshen@syl faly B 5-amino-

cycl ohexyl

6- (z-r@dthygpwtaapk dpytandoerboxamidogatopy et f anyl } 5- ani no- 6- (
5 rielgél)grl&l 3 l-ﬁo%hyFZ YJ' cyclglg)rszaneBXrBopan%ldo&?e%gfggf%lﬁ)t-? amino-6-
(5%1 ﬁﬁﬁ%l%l@ﬁﬁﬁdgséﬂ %}nﬁﬂrdme@&@@k;qa@necar boxani dophenyl

sul t'anyl } 5- am no- net hyl [)Cépazol 3
- y| astipmepy 2- (}éyayplmpmpnmmh@am}a benylsulfanyl)-5-amino-6-(5-

m%hﬁ%g%‘l&lpiogﬁ%{ﬁ‘gl 240%{359%@88%%‘7# sul fanyl ) - 5- ami no-

6- (2R egalfsn Qz(mc%@lbﬁo%Hﬁé&@])b'oﬁarﬁiﬁobﬁérﬂiﬂéﬁ%ﬁimgkﬁ&mﬁ&-6f(5-
2- pi peri d| n

m@hjlgymymkbphnpm)ebpyrbn»damcwphﬂnw sul fanyl} 5-am no-6
10 . .
( 5- SRR 2 r sl PR B der BT I EAPR R A BB & e

¢ QRYIL3 1 - idinecarboxylate
mfﬁﬁgglcy raglé%o c%%%&éﬁ ophsényisul f anyl } 5- ani no- 6- (

5- rﬁecthmeﬂwmlwbﬂlsl) 2panyclopjopangpprtionautidnpbeniorihzbé:amino-6-

t
(52mf(t regjf)’?é%g‘#%{?ﬁ?‘r‘é‘@aﬁ -BeiaidnssHReRyIFEL ™% ny | } 5- ani no- 6- (
5;5 BRiy 1YL AU [8S Rlopropyl @foRg)artnB Y ey g hGfeds Reninb &L @
mdsihy\lpyiaze]é%ytaymh@)pﬁt -ppdmetizechibeaylattophenyl sul f anyl } 5- am
V1 e A e Rl RGN pigmers thereot.
2-(trinmethylsilyl)ethyl)

2- (4-cycl opr opanecar boxam dophenyl sul f anyl ) - 5- ai ni no-6
- ( 5k5ret hilphymeehticat ydrapdsitn-cbnppyising adphaenarcntisatlyatcesptable

di ]glggt,?g:tfih%le é)%-pgg{gg gt %cér?go%hgg as 0e tJ ned EIP gr{]}y of) &g}rﬁ]soi,%? o llll in an
Y4029 ltI’F%[ o\f? AR 1?ea§é/ lcMatdng ‘f@a@ﬁﬂﬁx\éﬁgﬁﬁé pr8fein kinase.

armaceuti ca ccepta ts or tauto
ther eof . 15. A phar maceutl cal conposition conprising a

har maceutical ly acceptabl e
P 16.  The phan%aceutlcaq composition according to Claim 15, wherein said

protein kinase is Aurora-A or Aurora-B.
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10

di  uent and one or nore of conpounds as defined in any

of Clainms 1, 4, 5 or 14 in an 25 anount effective to
woOnRrem0ssa31 prevent a di sease nmedi ated at | east PATER05/041945

by a protein kinase. 16. The pharnmaceuti cal

conposition according to Claim 15, wherein said

pr otlgi n Kihegshermacedticab campootiorancordn®Bto Clain \G) wherein said

2006/05583%.PCT/U82005/041945 17. The pharmaceuti ca
PrefginjEaaseily UEEEdrding to Ol ai m 16, wherein said

protein kinase is Aurora-A. 18. A nethod for treating

or preventing a disease in a patient nediated at | east

5 iri8part Ayethop fartteatink ongreecnting ahliseatdiach patiopy hedisted at least
incongrlse adm nistering to_said patient, a, conpound or

vrdreieindgniss ivadh methed 4pmgrises carprist a@lﬁilﬂ%mg to gaid patient
a cg)l outid or iixtufe c{f‘?ctoﬁl?guﬁcgrac{:&‘gﬁ%tg GnPbf SR A rgg%lam

ease In a pati 'east ~ I'n par
protein ki nase which nmethod conprises conprise
adn1n|ster| to said patient 10 a pharnaceutica
np§si tid HireRjingor oreventinga disgase i a Pash sepdisted at least

in %ﬁ 'b?% @l’&e&rb&%e W&hefngthﬁa 'cgmelgés%'oﬂlpHsQ Q@rﬁmﬁsﬁerﬁfg 13's8id patient

a pharmaceutical composition according to Claim 15.

20. The method of Claims 18 or 19 wherein said protein kinase is Aurora A.
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