WD 2004/ 000833 PCT/ US2003/ 019266 PROCESSES FOR PREPARI NG SUBSTI TUTED

PYRI M DI NES AND PYRI M DI NE DERI VATI VES AS | NHI Bl TORS OF PROTEI N KI NASES
CROSS REFREBEMNEAIOI3IRELATED APPLI CATI ONS  This appl i cati @eTalsaoas®igeé ority
to US Provisional Patent Application 60/390,658 filed June 20, 2002 and US
Provi si onal Patent Application 60/411,609 filed Septenber 18, 2002, the
contents of which are incorporated herein by reference. FIELD OF THE

| NVENTLENA:080 kb The Rt BEesinsriveiRbl Sk REOMiEd S rtReitb AP bOeRas Y akhe

preparation of substitutegd:pyitdAdbReSordRE xPREess 1s useful for
preparing inhibitors of protein kinases, especially of FLT-3 and the

Aurora-fam |y kinases, serine/threonine protein kinases. The present

i nvention al so rel at ME&ML - fd’;\ rora-2, and
Aurora-3 protein ki S ND OF THE
| NVENTI ON [OOOZ]Tlﬁbﬁpﬁﬁﬁﬁcﬁf‘clﬁlﬁfs PO W@Wlél&éﬂ%&h@ Bgﬁcatﬁ%ﬁn greatly

aided in recent years by a better understanding of the Structure of
enzynes aWa%aohd ﬁleldl June L@2002 end¥SdupeisiodahiPatént Amhgaitoncﬁ()sé@ds@@ filehe

|rrportan t been t he suhj. ect tenS| ve study is
protein %%@%r 1%[ 6@% 6‘{ él?S OtJI}Y l?r%O&P%?% hﬁ{eﬂ%ﬁ%ﬁ B si gnal
transductl on. They do th| s by eff ectl ng a phosphoryl transfer froma

nucl eosi de tri phosphate to a protein acceptor that is involved in a
signal i ng pathway. There ar ePELANPEFHBAN and pat hways t hr ough

ohiTeh exfdSe! | $hepr 08 iehitn AL b sEBUIF0Rs ALLE Jreblafis] 4l ar responses

to occur I NS 'es 0 de Envi ronnent al
and chensmtmm&@aﬂnﬁngma"me proeesq is useSulddi grepdragkinhibtais ofpestkin kihdseqvi ol et
radi ation, oxi n, nd H2O2 cyt klnes (e.g i nterl eukin-1
(1L-1) a?ﬁ?eflgﬁisp%h@i %éﬁ?éetoa? Hpibh megmcs a%negy%%klma%sfa% (e.g.,
granul Ocﬂﬁ%ﬂ?ﬁﬁfeﬁﬁgﬁgﬁo FRAO NG ihib T A FRG -3, Qfa—ﬂ @&r@ an@ Mol Pr Ol ast
grow h factor (FG-)). An extracellular stlrru us nmay affedt one or nore

cel | ul ar protsipbinasss, awl ermasitions tekeofr owt h, migration, differentiation,
secretion of WD 2004/ 000833 PCT/ US2003/ 019266 hor nones, activation of
transcription factors, nuscle contraction, glucose netabolism control of
protein synthesis and r e@ACGROWIDGF THRYNCENTEOR4] Many di seases are
associated with abnornmal cellular responses triggered protein
ki nase- nE#03k edThe ard) fornes themnsutia agenishas bgen aready mdﬁ%m woesases by
oty agach B dh86 8 fTing 0PI HEARS e IELOAR 4 Bty HFBRETes ARNLRLEWAA 200
neur odegener ati ve seﬁses cancer Fovascurar di Seases I'es and
ast hnma, tafget deseases.” Ondimpatat elask dfennymes thel laisddemlihesabjest of Az nkitt ngl Y,
t here has geen a .substantial effort in nedicinal chemstry to find protein
ki nase i THIDISEBPIEINIHARSeS ¢ effective as therapeutic agents.

[0003]  Protein kinases mediate intracellular signal transduction. They do this by

effecting a phosphoryl transfer from a nucleoside triphosphate to a protein acceptor that is
involved in a signaling pathway. There are a number of kinases and pathways through
which extracellular and other stimuli cause a variety of cellular responses to occur inside
the cell. Examples of such stimuli include environmental and chemical stress signals
(e.g., osmotic shock, heat shock, ultraviolet radiation, bacterial endotoxin, and H,0,),
cytokines (e.g., interleukin-1 (IL-1) and tumor necrosis factor alpha (TNF-o)), and
growth factors (e.g., granulocyte macrophage-colony-stimulating factor (GM-CSF), and
fibroblast growth factor (FGF)). An extracellular stimulus may affect one or more

cellular responses related to cell growth, migration, differentiation, secretion of



[ 0005] The Aurora famly of serine/threonine kinases is essential for cell
proliferation [Bischoff, J.R & Plowan, G D. (The Aurora/lpllp kinase
fam ly: rwoubetwnss3of chronobsone segregati on and cyt okiPe@gisg)o3Mnekes in
Cell Biology 9, 454-459 (1999); Get, R and Prigent, C (Auroral/lpl

| p- r el at BetnoinB SEHvatRNE W QRGHEBH fLetdra hhdtlddonbiaétt, gluc;@@rﬂlétabélrshgoni ne

ki nases) Journal of Cell Science 112, 3591-3601 (1999); N gg, E A

(M t ot i ceantiohebrrofdn puthesis ddgegilatias of gllgyelcon and its checkpoints) Nat.

Rev. Mol I 1.0l - . ; ; [ nd

Ear ns haV\pG&?jC. %’%“}98 %fq'gésoersra%%e %%%Cgég(gé%tpsaﬁgn 1ﬁ§h’tl§'urf %’%&%%ﬁ%%&%‘% bﬁi tosi s)
Trends i profeih kinBsshnediatelevedis:- Thedediéthids inclhddhativin@nsneafisdakes, Aur or a ki nase
famly therefore have the potential to bl ock growth, of ?I | . tunour types.
[0006] THEamRatery s igegpess mgtapgl P newelagicgl and v vy B ("2")
and C (3 &odegefbritith &Qé&éeygmfeﬂgwoxﬂgﬁﬁ% &&agtﬁsﬁwgi'epm {sBimghr onosone
segregati on, totic spindle function and cytoki nests. Aurora expression
i s | ow oAlzhaibedrésodisdake andhoremnenelated didesses wiAtbordinpt e sisirohasdredn act i vity

eaki ng duyrjng .t G2 and mtotic phases in cycling..cells. In mammlian
Cerl s pr oifeeBfelsibet iatateifar PaiosD o TRR R B b ool
i nvol vedyd theaPERDRAR. condensati on, and CENP-A, myosin Il regulatory Iight

chai n, Frot el n Ehosphat ase 1, TPX2, all of which are required forcell
di vi si onl00p8D07ThsAntwa ifamily pEisome/ilyreoning bodses ivesyentiab firazall prolderatien nase

famly h e closel y | i d-tao tunori esi S...The nost, conpel |ing

evi dence@%&oﬁﬂg‘g' fg‘sﬁﬁ’ﬁé?%%ﬁ:(%&%%%ﬁ(%ﬂ% naﬁﬁlf lay',&e%la%{[ﬁgsfogﬁns r odent

fi brobl agirsmobbia€ Bepirégatidn aftd cytkinddis) Prehdim| QU oldeh ODI1DE0PN{1l0aoRuUr or a

ki nase i s _oncogenic and anplified in hupan col orectal cancers. EMBO J. 17,
3052- 30651t g \Prigenk (. §AuorHInd] nayelatedikinases) aneyy opgngsnieifpmyE of BHIOHE n

The -5 v SBoHRRBRE SR HaRRY L3Rk AT T Sk NP Forar
ki nases (ditbiikiyscsos begulitakefotlbiiysogeddnatedpoiodueiRogenst cal

.. l.ndee rre i u -
: gihg :anéwx'czh @6%@5‘2%& %%QJP’Q’OI?I ﬁné}qnﬁnmﬁ?&%aﬁ%&% c@’a?maw% as been
obser vedpastddgsRshid the (aurorhVABCs S mifeSRYrrefeds in Y B}@Bgﬁ 01,,4954 é@@li)ﬂ' ation

of centrosomal ki nase STKLl 5/ BTAK nRNA expression with chronpbsom

i nst abi | Inbhibionss il the Auseraddnase fameiby therefomgthave) the@atrndiel 19 dlockapogttof(adlno) .
(Sakakur%mo%tﬁ;tesal . Tunor-anplified kinase BTAK is anplified and

over expressed 1'n"gastri c cancers with possible involvenent in aneupl oid

f or mat i o[000&Y i t Théthiedkdvavn BbmEGANEE fanfify m8RbeB3AufotAL)']"), B (T41¢ aAdiCOr a

ki nases have bheen reported to be over-expressed in a wide range of human
t umour s. ("Bedésttaghly depiolagaus ArofFingiesRRnsiol fos shisrsomssegeetionnmgolis 50% of

col or ect gl {1BirRfBh fand dytoR esi?.f[ Aftara eﬁjr@émﬂ i9 opﬁn&&%%lr@stﬁ%r ora
mplifie

ki nase i s oncogenic and a In man col orectal cancers. EMBO J. 17,
3052- 306&ells,198B expredadmbabmitivit¥ pealeng diiringGhaG2omdmaitotidghassas cydling Rkl and

Hs Al RK3, e_overexpressed in pr.i ry col orecta rs. n. ]
ceqfs. In mammalian cells propoged substrates fJor Aurora Enc?l?dqe(igstone 1111?, a protein

involved in chromosome condensation, and CENP-A, myosin II regulatory light chain,

protein phosphatase 1, TPX2, all of which are required forcell division.

[0007]  Since its discovery in 1997 the mammalian Aurora kinase family has been
closely linked to tumorigenesis. The most compelling evidence for this is that over-
expression of Aurora-A transforms rodent fibroblasts (Bischoff, J. R., ef al. A homologue
of Drosophila aurora kinase is oncogenic and amplified in human colorectal cancers.
EMBO J. 17, 3052-3065 (1998)).. Cells with elevated levels of this kinase contain

multiple centrosomes and multipolar spindles, and rapidly become aneuploid. The
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J. Cancer Res. 91, 1007-1014 (2000)). ovarian (Gitsko, T.M et al.
Activation and overexpression of centrosone ki nase BTAK/ Aurora-A in human
ovari an capQes4/00@3Bni cal Cancer Research 9, 1420-1426 @Pee0Zp)03/0a92d6 gastri c
tunmors (Sakakura, C. et al. Tunor- anplified kinase BTAK is anplified and
over expr essextnicractugy of Aum}ma&sm likelp asise Inleed to theqievieration of sucaneupl oi d

formati on ARy .JO ncer, 84, 8248 , and _in 94% of
i nvasi ve & BQFE'F lﬁ“ﬁgtﬁhg ‘?‘Fénﬁg‘oré‘f atf‘ﬁ’ebeﬁW%eé’sf’EmI( HR%OP ée auggray] locge#id osonal

ki nase Al lcTne- W) keast.
Cancer Eﬁf’ gator%gﬁ\épﬁﬁeégﬂgil 2044 abnl%lgis agé&lcdcuﬁlba}se}%g#s}énof Aur%r(ghg\ %a’ve al so

been repdrtlaedoj K., Hgewal C., aledegmh.l Eheﬂssobiaaenoﬁeentmmmmmsel ynphona,
ancreat i st t unmour ce i nes choff., J. R, et al. A
ool oo ST TARSHRNG Giifrian i cuon@SGim SRR i ean Breasin®ins, urman
col or ect @z, gansrRES92,BYBQ73. (2(1(71? ARk BA00. &%99%m6ﬂﬁbxﬁyﬁﬁed1&haseﬁmqga Y.,

Yoshi oka, T., and OKano, Y. Ce cycl e- dependent expressi on and
cent r osoBaplified and earpxmessed i gapiricanearnvithpossible inlolvensinginsahepploidei n

e e e A S Y

anplifi cateebmpommmmemveyeméssw ans widerahgOsr hulanuti@oe@n@évateed20: 189- 193
(1998))(Li et al. Overexpression of oncogenl c STK15/ BTAK/ Aur or a- A ki nase
i nhuman “PRRvI @RS AuEhAdis Beimlateriedkin oawes 0% cf polopetal (Bisghodizy)R., et al.

Anpl i fi C%lﬁ&ﬂél@#&-‘é SXBLS Oﬁﬁz%&fyrﬁﬂgg&% bhdogeARSRE ggﬂm&h bl adder

cancers and anplrificati of "Auror I s associ at aneupl oi dy and
aggr eSSI velorectl W0 420B08B 37 F&UEQLMGQB%IXJHZ[&BahasM i, eak/. &maos@nisl ( Sen S.

et al lific ve sion of a mtotic, klnase eneln human

bl adder B s eI o iy s o s A Grmsewer P

anpl i fi catComeePRel.Wa, 2O00TIA4-(P00 E'é%alﬁagp@ﬁﬁ?sk&qflﬂeéﬁﬂe%c%éﬂbn%ﬁr prognosi s
for patients wth node- negative ‘breast cancer (lsola, J. J al .

Geneti c aPeexREssinmsOtRentosont yased?éwpléfrﬁatrpmeAg@hmmoWuoanmt Cbmcpf edi ct

out cone | n [ o r|ca urn hology 147,
905- 911 f?’@@%q%se‘?’%?omob ‘Fzgs(%?%ﬂ? agd %Srtléls eq Egaf‘ 5 p 2 A% unour
cell 1i neml)hﬁedikimdl;e”lETAKleeﬂipﬁﬁe@bﬁ@ox(d@ip@é@@@megasﬁiﬂc caﬁ&ﬂf@ﬂﬂh@b%ﬂle CDNA

cloning and_reduced exprgi\/%l on during endom tqgsis in ak aré i/t e- |ineage
cel | s.  cHR@lvEmeni ingneuplowd depratign. Figshelayiyiad of ﬁelﬂ%% -8 lf @GRt -cmdof

Duke's  si 608 df'i}wragmwt g@ﬁ&ﬁﬁ?t?cﬂ'has@@ﬂeeﬁéas(t (RLAXRR, o f'zh ek?@AsPrAXLt otic

ki nase expression and I or ect cancer progressign.” Journa
Nat i onal k@asﬂ:AIKl rsswetextpmsmi in 116Give 16 atal (3199@1)1)1 of therboeaat. QCandai- ch i s

nor mal | fQ I | sp ,over-expressed in a hig

per cent; #H;rgpémégz%&]gg@; ﬁé@h@@%§ ng%‘}/qrﬁ Adﬁszgrafsg%ee%feppgﬁgh} cel |
lines | f&ﬂau@em:a@ efew&@dst@eeﬁe@bhmormﬁq@ﬁmbpﬁe%aue @ﬁd?bﬂﬁﬁ?e taflous 1K mur a,
M, Matsuda, Y., Yoshi oka, T., and Okano, Y. cycl e- dependent

expr essi BACar{Bischoly b?e:r@ﬂl A bertolose |06@re$0péll¢l Iqwroela lsinasis oncogenic and

27s, TaairpfiEt PyERell GLIARRRE, Iy, R I6TZ 0 KIRRER R '

Matsuda, Y., Yoshioka, T., and Okano, Y. Cell cycle- dependent expression and

-

centrosomal localization of a third human Aurora/Ipl1-related protein kinase, AIK3.
Journal of Biological Chemistry 274, 7334-7340 (1999))(Zhou et al. Tumour amplifiec
kinase STK15/BTAK induces centrosome amplification, aneuploidy and transformation
Nature Genetics 20: 189-193 (1998))(Li et al. Overexpression of oncogenic
STK15/BTAK/Aurora-A kinase in human pancreatic cancer Clin Cancer Res. 9(3):991-7
(2003)). Amplification/overexpression of Aurora-A is observed in human bladder

cancers and amplification of Aurora-A is associated with aneuploidy and aggressive
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HsAl Rk1 and HsAI RK3, are overexpressed in primary col orectal cancers. Jpn.
J. Cancer Res. 91, 1007-1014 (2000)). [0008] Based on the known function
of the Auworaodiopssses, inhibition of their activity shaeardsdésougss m tosis
| eading to cell cycle arrest. In vivo, an Aurora inhibitor therefore slows

tumor gr ckstibaldehavioduSes Sr gl asgiliditati¢000xprtseioatofd rhiedtR) InBE gahd inAur or a
e observed. in a w de vari et tumour cell lines. Aurora

famly nber r of
ki nases W@a%gjéad%?ﬁ?%s[é\lfﬁ ﬁ“ﬁ?ﬁﬁ@sﬁm)tléﬁé@ﬁ@%)-tM0§qu§fa reported to be

associ at gd MEERiRYF ?PJ- [ A1 W PapcTasgc: - k. et al
2001 92, 370-373). ?%%% Aﬁrkgbr%g?%o‘*lgsﬁ?ﬂéﬂ?y exp:péglts@g&ﬁ%m%?% b human
t unor cewiithinodemegaire beanst gncenisobadd.as ah Gemetit abarafonDdktected byage i n

| C ki nase expression

i I t al ] . J. Kat ., H et al. M t ot
B col of FEDHF LB AT B eais obicariedh "o oh N e iccr
| nsti t ut g@n@licard JOndNG PRI 147, 6(9'5-9Iﬁ(l?é9@j)§‘}’&u1%_ra[—ﬂ'i§ﬂhisggle3ﬁ tds0dd g t he

accurate segregation of chronosones during mtosis. gufation of the
cel | cychaliipdahymar tunur eell lingsamcprding fevkemicoallafkhtaptameres abnidrmani ti es. | n
human col ?Ig[-g'acﬁﬁ%cii ssue.; the Aurora-2 -4.\0 2004/ 000833 Ff{CT/ US2003/ 019266
protein Had- hedh V¢ SRTLE FdrediRed Pxeronyan during BIQmigrs I fogikaryoeisn 5. | 17,
3052- 306hnedgt 0. ; GHRIPAGRCTBr Letelabf thislene9nk ifRir&@lse as 4 4dhctidB3PDEREE (1998) ;
Kinura et al,, J Biol., Chem, 272, 13766-13771 (1997)]. Aurora-2 is

ﬁveL - Iex plagsBprimary salopgetal cppeprofatayiamas Hoeirdd I\/éimti%kinefsp §z§m$sione4nda: f ound
\ RS e e | ,
Fenal | CneSrellal U Fofrekdlo Ohalifhe MuRY CHRL 1A OT, Ligfigh 301 O

3052- 3066999 el sihieh Btnotinely shigvivedeinglead cAlY, v dsRover-chgisseddn 68%
(Bi shof f g;[ al EMBO J,. 1998 17, 30152- 3065)(§Takahashi et al 2000 Jpn J
Cancer R& .ghﬁ,rcen 6ot pigmasy eoioreeiphangers pod VAt hatiumeun ad) Weesi nvasi ve
duct adepRRifI NPVRA 28EndchBnoRs §APhrebstRARKANEL ce?lls S%%%%g,?.’?[\ié\gﬁéﬂdaz%‘l) '

[0011] Aurora-1 expression is elevated in cell rom t'umors of
t he col oXoshipkadstand|Qkage, YreCall ohele-depehileyt, expressipn apdnenteaenalCNS, gastric

tract angd |eukem (Tatsuka et al. 1998 58, .4811-4816). [001 Hi gh | evel s
of Aurorg)-cﬁﬁ%agl\gg Ogégﬂl(dalé%%% Hmir%ﬁ’%' eg?tgfl pfqﬁ%%}naé%lf}]]%ﬁ' n%’g’,’na%!‘ﬂt hough it
i S rest r BRleHcAITC RS2 74N TIRL- TR0 (t1'99$)u§ﬁqkﬁlfdsﬁy_m 2t atentB8malidnases,
7334- 734&). Over - expression of Aurora-3 in a hi ghhagercenta e}zc. 509 of
col or ect PA%%H?&@I%wOV@@é@m%W calarestrh sticers: Jar. L6Bocgpn J

Cancer RR§.991100179ﬂﬁ213(%(ﬁ);9 In contrast, the Aurora famly is expressed at
a low level "in the najorl {/ of normal tissues, the exceptions being

ti ssues [i0DB] a Bagld oprthphndwofunofioof/ihd iAgoma &lidasess irdtibiden bhtheirhaytivisy and
testis (Eﬂsm;g.ff gt al. O J. éz% 17, 3052-3065). {)00,1 ] . For fuyrther

revi ew ofPQHLdisiPEmigsis feadingia cell cygle grrest g’f‘@?"ﬁfaér‘qd{r Lpdnpivde; therelore s e

Bi schof f slows Rimét SZbMMBR.indades rdgffigiofur ora/ I pl I p ki nase fam ly:regul ators

of
[0009] Elevated levels of all Aurora family members are observed in a wide variety of

tumour cell lines. Aurora kinases are over-expressed in many human tumors and this is
reported to be associated with chromosomal instability in mammary tumors (Miyoshi et al
2001 92, 370-373).

[0010]  Auwurora-2 is highly expressed in multiple human tumor cell lines and levels
increase as a function of Duke’s stage in primary colorectal cancers [Katayama, H. et al.
(Mitotic kinase expression and colorectal cancer progression) Journal of the National
Cancer Institute 91, 1160-1162 (1999)]. Aurora-2 plays a role in controlling the accurate
segregation of chromosomes during mitosis. Misregulation of the cell cycle can lead to

cellular proliferation and other abnormalities. In human colon cancer tissue, the Aurora-2



chronosone segregati on and cytokinesis) Trends in Cell Biology 9, 454-459
(1999); Get, R and Prigent, C. (Auroral/lpllp-related kinases, a new
oncogeni cwbhanvd/0p0838 m totic serine-threoni ne kinases) »roarusabo3ois2eel |
Sci ence 112, 3591-3601 (1999); Nigg, EEA (Mtotic kinases as regul ators

of cell gfotbiailﬁglb@eﬁcfohﬁﬁtoqk&ﬁiep@ip}é@kd kehoReat al. MaMBA2! 17, 5013068, 21- 32
(2001); Adanms, R R, Carnena, M, and Earnshaw, WwcC (Cﬁrom)somal

passengefE98kSohnaachen corlay. GEESaFE 143:t 1635 P40 (988 Kimute bl algi/oBiody 11,
49-54 (20Q1): ¢ \ , S, Pr i t, .P. th |
of aur E)r Sa&?lﬂ)ni’nz 722%7??{51?22\{ &93 ﬁ@t i‘%ﬁ?r%%g)g 3rﬁ%Xp§%,se%{f‘%§8 8%13%*“( %&2) . e[ {)81161]

The t ype tlahdforresdaplior Bisyhef endl fsinbligh 1dvklshf Alranss? Bdoepotélbitest ol e in the
mai nt enance, growth and devel opnent of hemat opoieti ¢ and non- hemat opoi eti c

celI's. [odyrdiren luns, cedpnsmenyl, melanema gad hesastawmors (Bischal ehalddBOhd Rei | |y,
JT, Briti 1] 6 el ogy,
2002, 118545 98T PO T P e e RUePe n AR,
progeni t (Bishofflesal EVBOI ). 19981 HS062-SP6EXT akahashi tial 20D gahb Canaen & esnpd! oi d
cells [L , Jacobsen, S, Blood, 1998 91, 1101-1134]. FLT-3 contains
oo |t AR o BRI s and B ok oD ivarive S S 2 s

di meri zappQk ddaet heeBRtr Sp41p@act i vation, the kinase domain induces
aut ophosphoryl ati on of the receptor "as well as the phosphorylation of

various ¢941dp| adwireradrexpedspion ishelevated i ool dipegydertvet Honatmara of the colognal

| eadi ng t 0 owh..differentiation and s ival.. Some of, the .downstream
ogul atopfeasy AR ReaSnh AhEHY, B el Ky S dRStrip RS eI RHES o b 2,
SHI P and (Bitsukagk al BYSlsgnagKEs4gieychei jen, B, Giffin JD, Oncogene, 2002, 21,

3314-3333]. FLT-3 kinase plays a role in a variety of hematopoietic and
non- hena{ Y31 et Hichisr el aAAVTEe-3 hawe Aesrodeicotaddin spyrialdemops ggdhénesndependent

activati FLT- 34k 1 i iR te- kem a
(AL admndlanib et AR b Al e R o o e 2B et nal
stromal Qwepexr&sish)of Alireme3 md kigh pascentagd (1d80%) nfitdompiahcameeishas hldoges i n
t he ki nase omai n qr_i.nternal .t m dupl i cati ons I nt tations or

i n-frame 88 ‘g‘{quﬁlr‘?gteg(r ashi ﬁ&‘l‘lz}%&g?%ﬂga?“%%@ﬁ 9315 19&21&&&9. grudrast,

addi ti oneondetd WAty eXpbabi 8NSiow 19and thefiﬁgsﬂa%ﬁno&ﬁuf BG4 EheOr
paracrine) stinulation of over-expressed wld-type FLT-3 contributes to

t he mal i gkesptiophiaieg fssuey Gihehighprog)rticn of dividiadeelBrsocyenibe tRooms, and]

3314- 3333].... al ) lo- Watel! the next d eevec: FLT3 targeted
ki nase ?Jr?ﬁlsé? %I}Offﬁear a%grﬁggdtégﬁzé}g%éﬁa | eukaem a) Cancer Cell. 1,
413- 415 (AAGR) . FbOREr rEiew ethé edlé Ausdth KinabastRel Pygrbhfeaitive diREderatkby es
useful as_ kingse inhibitors are known in the art. Typically, these

pyri ni di Réschett; IRt &Fdewman, 6.y (Bhe fpropa/lplip kingsppfamilyiregdatorsef shown bel ow:
4 \NS &NmdBbmé lsegregation and cytokinesis) Trends in Cell Biology 9, 454-459 (1999);

Giet, R. and Prigent, C. (Aurora/Ipl1p-related kinases, a new oncogenic family of mitotic
serine-threonine kinases) Journal of Cell Science 112, 3591-3601 (1999); Nigg, E.A.
(Mitotic kinases as regulators of cell division and its checkpoints) Nat. Rev. Mol. Cell
Biol. 2,21-32 (2001); Adams, R. R, Carmena, M., and Earnshaw, W.C. (Chromosomal
passengers and the (aurora) ABCs of mitosis) Trends in Cell Biology 11, 49-54 (2001);
and Dutertre, S., Descamps, S., & Prigent, P. (On the role of aurora-A in centrosome
function) Oncogene 21, 6175-6183 (2002).

[0014]  The type III receptor tyrosine kinase, Flt3, plays an important role in the
maintenance, growth and development of hematopoietic and non-hematopoietic cells.

[Scheijen, B, Griffin JD, Oncogene, 2002, 21, 3314-3333 and Reilly, JT, British Journal



Ns'" Nass. 2,4,6-substituted pyrimdine 2,4,5,6-substituted pyrimdine

[ 0016] Known net hods for preparing such pyrimdine derivatives have many
synt het i cwodoemivessiks such as | acking the ability to regiPeTaiSeaBiovelcy

i ntroduce substituents at the 2-, 4-, or 6-position in high yields. See M
Botta, NufHeesdrdgy,00ReD14,das-751B, FIOT-3 108dates théth®enafice M stddanell/carly

Bi oorg. Med. Chem , 6, 7, 1998, 1057-68; Y. Fellahi, -6 W 2004/000833

PCT/ US200%esa83 geolsigs el the devehemment ohmehis Lympppid andyaygeloid epils [Hyman, pe| | a,

J. Het. Ch , 9 " | : A ket 52,
1995, 94§$a§8%§%’n% RI90% 39 3?’2%%? ¢r1B4 Uﬁﬂ%a o&%@%@%@{@%}éﬁ@a?@%ﬂéTher e
i s a neethat oracivaghupet igandroedated tihatrizaion bfthe eadptoys. Udpeh sativatiep dree t he

tri- or tetra:substiiuted rimdinhe derivatives on | ar sgale. . There is
2l 50 a BT A e SRR AN Sl e Araseior 81 S0 o5 e RpeSTeRREMhad | y
avai | abl gf $4rffub R pABhES p@{ﬁ?nsatﬁﬁ hel?;]ic ﬁ%@gdﬁ%ﬁa@%ﬁﬁ%‘aﬁ?ﬁi@aﬂe@&ﬁé ky, such a

process will -be easy to scale up, if" need be, e i nexpensive.
Ther e i s geivgb, differspidaticsrand sprocals Somisat thtodesvnstrearh eegillatorsrod iLdt Somer i ¢

i nternedi ate m.xtyres that t he .separat ed 4., .chromat ographic

et hods. MO SEREEIRTBRG BT Bk RERowa 2 Pl ke rpBEYaIE wonl d be
desi r abl esdneij&a e GRiffN TDN BhkSgdnb,0RR2S2 £, 83 P4-898TIE HIT-3 kiHasd Slayda rofdisi | t ut ed
pyrimdine dérivatives that possesses the above advantages and thereby

i mpr oves vy of hemaopoieti ind zonaldnadiproigiiconaligagcieSUMvRYnOfhaTiHBU¢eNVENT| ON

00151 TSR RAEA PR Y 5553 L GRG0 B 0 ©

i ndependesukbiiaqRINELY, @utk Nafplxcyde feukenlal WLIQ) mbkiRytogaskt Risirsintesgependent |y
selected from hydr&%en or an optionally substituted Cl1L 6 aliphatic group,
wher ei n: SEgpalfuBen(E Sy Theseqawationstipdydnsingls smaneacid ehangss inthe kinase
t oget her jui : i : | _ L nmenber ed
nonocycl fué\fn%ﬂrﬂ Oglﬁﬁt Smg%g%ﬁ g Hf’ ]gclpafg%g:pgﬂ% gﬁtjdrt%? gg; Mlplg%? glg]lteg&ﬁsﬁos%? e7ur ated, or
ful |l y ungatametedne tegpn diake regefio. e bdditan tnactivatingutidiating) ligand he ni t r ogen
bound t hgcrep?etngént (autocrine or paracrine) stimulation of over-expressed wild-type FLT-3

contributes to the malignant phenotype [Scheijen, B, Griffin JD, Oncogene, 2002, 21,

3314-3333]. See also Sawyer, C.1. (Finding the next Gleevec: FLT3 targeted kinase

inhibitor therapy for acute myeloid leukaemia) Cancer Cell. 1, 413-415 (2002).

[0015]  Tri- or tetra-substituted pyrimidine derivatives useful as kinase inhibitors are

known in the art. Typically, these pyrimidine derivatives are 2,4,6- or 2,4,5,6-substituted,

as shown below:

2,4,6-substituted pyrimidine 2,4,5,6-substituted pyrimidine

[0016] Known methods for preparing such pyrimidine derivatives have many synthetic
drawbacks such as lacking the ability to regioselectively introduce substituents at the 2-,
4-, or 6-position in high yields. See M. Botta, Nucleosides Nucleotides, 13, 8, 1994,
1769-78; M. Ban, Bioorg.Med.Chem.,6, 7, 1998, 1057-68; Y. Fellahi,
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i ndependently sel ected fromnitrogen, oxygen, or sulfur; R' is UR5; R5 is

sel ected from hal ogen, NO2, CN, R, or Ar; -7 WD 2004/000833

PCT/ US200830C102®6833each U i s i ndependently sel ected fromca/vssadsneesbond or

a Cl-4 al kylidene chain, wherein: up to two nethylene units of U are

opti onal mamdicmﬁpenmrm&y, F1ep) BO6A7DHE2;-107., Deliadd . Het. Shkm., 382 1998,N( R) 502-,
SA2N( R) - -, %((O) - Q02-, -N(Rgcé%é - N( %C(O)O -N R)CO\I(R)

“NCR) SCRRERTH: T g aRpéron e R0 1955 QU Pk R V- Negmperiaig 4 or

-C(R = N—Q RAfNs.H is independently selected froman optionally

substituted ring selected froma 3-7 nenbered nonocyclic or an 8-10

menber ed [(h]'ld]/cl il“hexsas anaddefdr a parthetiad prycasn timt mrdmamdeadﬂ}omseﬂlﬂd) preparesia ur at ed

ring having 0 t ons .i.ndependent | elected from nitro oxygen,
or Sl T e KRR ne CBRVAIGR Of & JEE FaTe < BRI AMEROLE ! oot od
fromR Obrddess tﬁat'@ﬁiﬂ? s‘%ﬂmﬁﬁé‘l%éﬁ'ah& utﬁibs@eékl@l%z RIS &%R@Qﬁ[&éﬁa@s aff a 10-12

menbered tricyclic saturat ed, partially unsafurated, or “fully unsaturated
ri ng havsimpl®redctivat mediat bimllb’,rﬂdlebemdmﬂm Wﬂ]shﬁl aasy miscitearp, rﬁlteﬁd)lgemnd oxygen,

or sul fur nd wherei n eac ﬁ t| onal | g i nd eggoent substi t ut ed
by oot o Wil B el THER i e ind By St Rl o PPE e OB o
i ndependefédiedmed m@)&@@s fcﬁa@fﬁusf&-s Q&%d b%/SE@ ch@ﬂ;am%@nc thodflas@@en,
-N(R3) 2, -C(O R3, %O)RS CDZR?Sp - S0 -S02N(RB) 2, - N( R3) SC2R3,

- C( O) NR( Fprationy tylNgsRap 2VerabOidfnR( R3) , - O O) N(R3) 2, - NR3G( O) R,
-NR3C( O 2, S ed fromR or
B0 M 2. 1l 53003 157eL hdid JhOUSPRIGAI o6 g6l o
nmonocycl B@Jstla]ﬁe@ﬁﬂmdmrﬂwwetdvdslthat@)b$sesse9fhea1bﬂiﬁe ﬂ(ﬂfaﬂﬁgbsad{rﬁldhéréi)ﬁycl ic

saturated, partial Ig‘éunsat ur até@iq’é fully unsaturated ring having 0-4
het er oat SHROVFHEB 1B FIFSRIY AVaAtdRIPIOFS§Soxy gen, nitrogen or sul fur,
wherein: Rzl is substituted with 0-4 independently selected R2 groups; R2

is Cl_6 aliphatic group orgg PEhergd fCc or an 8-10 nenbered
bicyclic saturated, parti y unsaturated ring
havi ng 0{0D1BEt eifhapmsmt mvzauiepepnha/ndelsyaps@jees:foe@refpanng aicompgamn, ofdusyda or
sul fur, erein: Ris substituted by 0-4 substituents independently
sel ect edYf rom oxo or U-R5; said process conprising the step of conmbining a
conmpound of forrmula Il and a conpound q£z1for mula RY-H in a suitable
medium -8 o~

R I \N

RY N/|\T-—R22

I
wherein:

Q and T are each independently selected from oxygen, sulfur or N(R);
each R is independently selected from hydrogen or an optionally substituted C;.¢ aliphatic
group, wherein:
two R bound to the same nitrogen atom are optionally taken together with the

nitrogen to form an optionally substituted 3-7 membered monocyclic or 8-10
membered bicyclic saturated, partially unsaturated, or fully unsaturated ring
having 0-3 heteroatoms, in addition to the nitrogen bound thereto,
independently selected from nitrogen, oxygen, or sulfur;

R*is U-R%;

R’ is selected from halogen, NO,, CN, R, or Ar;

iy



WO 2004/ 000833 PCT/ US2003/019266 Rz1 Q@ R' \ iNRY-H L3 N _T Rz2 |1
wherein: said suitable mediumconprises: i) a suitable solvent; and ii)
opt i onal w0 200400083abl e base; and L3 is a suitabl e | eaviPe@/upanip19266
DESCRI PTI ON OF THE | NVENTI ON [ 0020] The present invention provides a

process tah (pisdpégpengderalycselgedftbnoh vilentabdnd dria (RzlkyldendThald, wRerdidd  T- RZ2
wherein: Qand T are each independently. sel ected from oxygen, sulfur or

N(R): each R I8 tq ieRepettne Lpitsel W arerptionalky ﬁgﬁlfméameﬁd@rﬂyaﬁpléﬁq B+ y
substituted Cl_6gal ggha 0

ni trogen atomare o%tél o%g?_l ;—llgpg)%g)ﬁ tog%ﬁ@r W th gcljté% bge 4 g(gf’or m an
op% i on?I ljy SUthF N}(El)(é(d))@-ZN(ﬁm(t)@Néﬂ) rr?I(R@t&@iN(&)?r-N&tl)l\gR)-rm@@Iﬁléﬁ) -bi cycl ic
saturated, parti a r fu urated ring having 0

het er oat omsIO in 'g)&léé?ﬁai) g{(ﬁ%&ﬂ@ F’é)ée{:l(]%)o “thereto, i ndependent | y

sel ect ed eafdh%ﬂ i hﬁdeg&%nﬂ%é’lg‘ﬁed fr8fn ﬁ%pﬁ%ﬁallﬁubbﬁtuké‘d‘?ﬁa% RBholed h goled from

hal ogen, r; each Uis’independently selected froma val ence
bond or a (memlaﬂrk@rmwmhc loa iam 8- Weerabered bupclucosatumtedﬂtahtydlb'nmsatmattgi of U

“NR) gge?nal %@ﬁ?{‘] fyphd d‘eﬁ%end%nt : ingprgthe A5 lndeﬁf‘?é}eéfléﬁ)séICCteé} §o%D 2004/ 000833
PCT/ U82003/I@ﬂ:&§e§,6oxy %@(@1@ , -N(R CO\I( R) - N( R) SOZ N( R-, -N(RN(R)-
"AON R, SR O R - g R =NNR) - -Q(R) =

each R is independently selected from R or a 3-8 membered monocyclic, an 8-10
membered bicyclic, or a 10-12 membered tricyclic saturated, partially unsaturated, or
fully unsaturated ring having 0-4 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, and wherein:

each R' is optionally and independently substituted by up to four substituents
independently selected from R%;

each R? is independently selected from -R%, -OR3, -SR?, -CN, -NO,, oxo, halogen,
N(R?),, -C(O)R?, -OC(O)R?, -COR?, -SO,R?, -SO.N(R?),, -N(R)SO,R?,
-C(O)NR(R?), -C(O)N(R?),, -OC(O)NR(R?), -OC(O)N(R?),, -NR’C(O)R?,
NR’C(O)N(R?),, or -NR*CO»R?);

each R is independently selected from R or Ar;

R? is selected from a Cy.¢ aliphatic group or a 3-8 membered monocyclic, an 8-10
membered bicyclic, or a 10-12 membered tricyclic saturated, partially unsaturated, or
fully unsaturated ring having 0-4 heteroatoms independently selected from oxygen,
nitrogen or sulfur, wherein:

R?! is substituted with 0-4 independently selected R? groups;

R? is Cy.¢ aliphatic group or a 3-8 membered monocyclic or an 8-10 membered bicyclic
saturated, partially unsaturated, or fully unsaturated ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen or sulfur, wherein:

R? is substituted by 0-4 substituents independently selected from oxo or U-R>;
said process comprising the step of combining a compound of formula I and a compound

of formula RY-H in a suitable medium:



each Ar is independently selected froman optionally substituted ring
selected froma 3-7 nenbered nonocyclic or an 8-10 nenbered bicyclic
sat ur at edwopas4/Goes3By unsat urated, or fully unsat urat edPCrag26msiyege 0- 4

het er oat ons i ndependently selected from nitrogen, oxygen, or sulfur; RY is
-N(R )2, -OR, or -SRI; each?Rl is independently selected fromR or a 3-8
menber ed nonocyclic, an 83’10 menbered bicyclic, or a 10-12 nenbered
tricyclic saturateqlax part ally unsaturated, or fully unsaturated ring

havi ng 0-4 heteroato f endently sel eB {‘eﬂHfrom nitrogen, oxygen, or
sul fur, and wherein: efch BE is optionally and i ndependently substituted by
up to four substitysrls™>nN ently selected fromR2; each R2 is

i ndependently selected from-R3, -OR3, -SR3, -CN, -NO2, oxo, hal ogen,
-N(R3) 2, C(O)R3 -OC(OfIR3, -CO2R3, -S02R3, -S2N(R3)2, -N(R3)S02R3,

- C(O) NR( SCON(R3) 2, -OC(OQNR(R3), -OC(Q N(R3)2, -NR3C(O) R3,

-NR3C( O , or -NR CO2(R3); each R3 is independently selected fromR or
Ar; RZI bddseitdis medfunDeomprisés:6 al i phatic group or a 3-8 nenbered
nonocyclic, an 8-10 . nenbered_ bicyclic, or a 10-12 nenbered tricyclic
sat ur at ed, paﬂ)tqsémapletfﬁ‘s"ﬁ%lhﬁ%@ed or fully unsaturated ring having 0-4
heteroatom; i gﬁa{gga t rom oxygen, nitrogen or sulfur,

wher ei n: 51518 u siﬂl ‘céu%ﬁel Sie%%%ee%ng. i ndependently sel ected R2 groups; Rz2
is C1L 6 ai’ mmmuuablegemnggnoup. 3-8 nenbered nonocyclic or an 8-10 nenbered
bicyclic saturated, partially unsaturated, or fully unsaturated ring

havi ng 0-4 het er oat ons |ndeendently sel ected fromnitrogen, oxygen or

sul fur, wherein: Rz2 is sESGRIP W bk INVEENTIQNNt s | ndependent | y
selected o] ining a
oot e (60281 e BFesbiy ntlaeg%%§§%§%e§$ RiotcHafifle h 5mBEER Ao AR

medi um I1:10 WD 2004/ 000833 PCT/ US2003/ 019266 Rzl Q- Rx N RL-H L3 Ni

'T-Rz2 Il wherein: said suitable nediumgonprises: i) a suitable solvent;
and _R
Q
X
R \N
RY N/l\T—RZ2
I
wherein:

Q and T are each independently selected from oxygen, sulfur or N(R);
each R is independently selected from hydrogen or an optionally substituted C;.¢ aliphatic
group, wherein:
two R bound to the same nitrogen atom are optionally taken together with the
nitrogen to form an optionally substituted 3-7 membered monocyclic or 8-10
membered bicyclic saturated, partially unsaturated, or fully unsaturated ring
having 0-3 heteroatoms, in addition to the nitrogen bound thereto,
independently selected from nitrogen, oxygen, or sulfur;
R*is U-R’;
R’ is selected from halogen, NO,, CN, R, or Ar;
each U is independently selected from a valence bond or a C;.4 alkylidene chain, wherein:
up to two methylene units of U are optionally and independently replaced by -O-,
-8-, -80-, -SO;,-, -N(R)SOz-, -SO;N(R)-, -N(R)-, -C(O)-, -CO;,-, -N(R)C(O)-,
—9_



i) optionally, a suitable base; and L3 is a suitable |eaving group.

[ 0021] According to anot her enbodi nent, a conpound of fornula Il is
prepar ed W9 20e000b833i ng a conpound of formula 111 w th aPcansewnidieke f or mul a
W-QHin a suitable nmedium L2 Rx NRzl-QH L3 NT-Rz2 |1l wherein:

sai d sui tabl e medi@)CCOYPY iN@é)CQN(R)@-N@R)sw_@Naa)s,oJN(Rm%R)a,not(a'))'N(qu i onal Iy,
a suitabl e base; aﬁg L2 is_a suitable | eaving group. [0022] According to
yet anot her enbod? ,(Rér:%ﬁNN@Rbfmfﬂ%I&' bl is prepared by conbining

a conpou ] 3 REAN sHi tabl e
red um - PR Ry lepef fRRTRE sl %M e eclectd B o 1 i
conpri ses: méhbWed 208WcPERER 2 BN 1S2BORA BIQREE satinated, partiblpligsanmhtegnt ; and
ii) optionall a suitahl e hase; an Li is a_suitable |eavinhg group.
[o%zsf A sl ansiirplding a&lng&-%gﬁt@r% om3s ’é’éFRFé‘H‘Pntiﬁ %{eateé fiat, in

conbi nationmw;)%gn okPercorfiipgd conpounds, may facilitate the progress of
the reaction t qr’ebe 2en. The suitable solvent may sol ubilize one or nore

of the r&dds VR RoPRhent®Ror, alternatively, the suitable sol vent may

facilitate .the. agitation of spepsi on of one ar nore .of t reaction
componentact BBty dheded 1OBERTEAR:S eBbred moee e 82870 | nvent | on
are a protmembeled ®idyclia, dral10gENALRHelY & Sat RAtrat@Np ALARY unArAe@NGt i C
hydr ocarbon, a polar or a nor;:s(ﬁol ar aprotic solvent, or any m xtures

t her eof . Th’%% Uapuistadin g fhatsrenterns indapandenthiesolgstad farowitragent he art,
\% Igey Zﬁg, S%,ﬁg¥&&%$glﬂg@%@er%gm stry", Jerry March, 4th edition, John
each R! is optionally and independently substituted by up to four substituents
independently selected from R?;
each R?is independently selected from -R3, -OR?, -SR?, -CN, -NO3, oxo, halogen,
N(R?),, -C(O)R?, -OC(O)R?, -CO,R?, -SO,R?, -SO.N(R),, -N(R}HSO,R?,
-C(O)NR(R?), -C(O)N(R?),, -OC(O)NR(R?), -OC(O)N(R>),, -NR*C(O)R?,
NR’C(O)N(R?),, or -NR*CO(R®);
each R? is independently selected from R or Ar;

R* is selected from a C. aliphatic group or a 3-8 membered monocyclic, an 8-10
membered bicyclic, or a 10-12 membered tricyclic saturated, partially unsaturated, or
fully unsaturated ring having 0-4 heteroatoms independently selected from oxygen,
nitrogen or sulfur, wherein:

R is substituted with 0-4 independently selected R* groups;

R? is Cp¢ aliphatic group or a 3-8 membered monocyclic or an 8-10 membered bicyclic
saturated, partially unsaturated, or fully unsaturated ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen or sulfur, wherein:

R? is substituted by 0-4 substituents independently selected from oxo or U-R’;
said process comprising the step of combining a compound of formula II and a compound

of formula R¥-H in a suitable medium:

-10-



[0024] Preferably the suitable solvent is a Cl1_7 straight or branched al kyl

al cohol, ether, or a polar or non-polar aprotic solvent. [0025] For the
reacti on weternogsiconpound of formula Il and a conpoun@CRUS2043/089266r01 €
preferred suitable solvent is selected from ethanol, isopropanol,

t-butanol, n-butanol or teg¥ahydrofuran. [0026] For the reaction between a
conmpound of forrmula |11 and a conpound RZI -QH, a nore preferred suitable
solvent is sel ecteg*fromlethanol, i soprop%\_gol t-butanol, n-butanol,

N, N- di et hyl f or mam deydi hyl sul f oxi de, " or H et rahydr of uran. [0027] For

the reaction between g conp und of forrmula IV and a conmpound R2-T-H, a
nore preferred suita vVartRF s sel ected from NN-di et hyl f or mani de,

di met hyl sul f oxi de, or tetrahydrofuran. [0028] According to an alternate
enbodi ment, the suitabl 8solvent is R'-H Thus, in such an enbodi nent,

t he reag@g&reﬁ.' -H acts, in part, as a suitable solvent in conbination wth
a conpound of forrmula Il, and also acts, in part, as a reagent and reacts
Wi t h t hesaid suibilsiediimf @iipiises:I| | t o produce conpound of formula |. [0029]
According to anot her. alternatjve enbodi nent, the suitable solvent is

Rzl -Q H  Thu®,?SuifaRlgsplvent; @bodi ment, the reagent R -QH acts, in part,

as a suitabl eﬁ%&%ﬁ/ Ty, dsuitgQEBLAALLPN Wi th a conpound of formula II1, and
al so act S, in part, as a reagent and reacts with the conpound of formula
111 to pLosucwiteblepeaying grbuf.ornula 11. -12 WO 2004/ 000833 PCT/ US2003/ 019266

[ 0030] A ing to.anqgther.alternative enbodi t he suitable.solvent is
k-1 1 U3 g AR it et s FEtpeiagan oras FRPRAET 0 par't
as a sui tahbiired dMNoubd of ERHMATEN Wik Mddnkboang orRemAth R -G-or i suithdle and
also acts, in part, ‘as a reagent and reacts with the conpound of fornula
|V to progdda:conpound of formula I11. [0031] A suitable base is a chenical
entity that has the ability to be a proton acceptor. Exanples include
organi ¢ am nes, alkalinejearth netal carbonates, alkaline earth netal

hydri des, and al kal h metal hydtexqgdes. These and ot her such
sui tabl e bases are we]|l knpwn in the art, e.g., see, "Advanced Organic
Chem stry," Jerry Mgr Ckzz pp. 248-253, John Wley and Sons, N.Y.

(1992). Preferred dui t abMe bases include trial kyl am nes, sodium
carbonate, potassium cafgonate, sodium hydride, potassium hydride, sodium
hydr oxi de, or potassi um hydroxi de. Mre preferably, the suitable base is

di i sopr ophkwsithy| anine or triethylamne. [0032] A suitable |eaving group is
a cheni cal. gff?l’éﬁ thﬁt is readily displaced by a desired incom ng chem cal
noi ety. ﬁaﬁ% SR B the specific suitable leaving group is

predi cat ed uppm duitsblalblveityaid be readily displaced by the incom ng
chemcal moiety RYin Ry-H W-Qin Rz1-QH or Rz2-T in W-T-H Suitable
| eavi ng gr oupd) apteonalii|q suitablg®asss atdhe art, e.g., see, "Advanced Organic

Chem stryzis J&fd¥cBilE o 8h8 Ed-. PP

[0022]  According to yet another embodiment, a compound of formula Il is prepared

by combining a compound of formula IV with a compound of formula R“-T-H in a

suitable medium:
12
X
L3 N/kL1
| A%
wherein;

said suitable medium comprises:

-11-



351-357, John Wley and Sons, N Y. (1992). Such |eaving groups include, but
are not limted to, hal ogen, alkoxy, sulphonyloxy, optionally substituted
al kyl sul pWworzgb4/00083pt i onal | y substituted al kenyl sul f onyl pCapiS2anialid2ge
substituted aryl sul fonyl, and diazonium noieties. Exanples of suitable

| eavi ng gr oupd aisnithhleleolebtpsal i odo, brono, fluoro, methanesulfonyl
(mesyl), tosyl, trif]ate, njitro-phenylsulfonyl (nosyl), and brono-

phenyl sul fony’rl) eogaly.a suttablg Bpse-and exanpl e, in the process of preparing a
conpoundy bf, .f . I di spl aced by incom ng noiety R3' of R'-H.
Thus, ifLRiS'a-sﬁﬁt?@L)Ze.agl.n,gléo%ﬁiper azine, then L3 is a |leaving group that is
readi |y [02p] acAdubigble belvertls a nulvertt\or iasolviemenixiire ¢hat,[i6 @8dpiratied enthed L3

| eavi ng groups.are selected from. hal ogen, optionally substituted

aryl sul'f BRYPRBHEIGBRPEITAS 1ok Sl A E B P OF SHSHgh BrLv e Beabl y, L3
i s chl or gitableddRienPhaP B3 1IBINES Bhd Mbre_%re@étﬁn%oﬁ?o}ﬁentk,%ﬂ SteeidtRer;, [0035]
For example, in the process of preparing a compound of fornula Il, L2 is

di spl acethelsyitable sotiveny mmayi facilitaid the agitatRmnicf@-skspeTibing of bhe Wy mQradfithke e.g., -13
WD 2004/ 000833 PCT/ US2003/ 019266 .3: am nopyrazole, . .then L2 is _.a | eaving

o oup ¢ RO FRPEYE AP EpmRiES 8¢ By bR NGR RREL 1 BrBeratediPn e e r e
L2 | eavi pptig s6kvBst, &hflos&laesa8drddatinhal eien an Bdkiadiddlyidocambosd palhest a
aryl sul fonyl, or optionally substituted al kyl sul phonyl. Mre preferably, L3
i s chl or Bon-pelagepro sqIV%r%.anmxmmséh@ﬁ%llﬁzese@d efhesrjush éultqb&)@henﬁor

exanpl e, i f. prepary . r bl is
di spl acege&/élﬂﬁ%og&%qﬁye';%@gf%’ 5&%’- #%%%%H%ngw’ W&g}g. , an
opt i onal tditiors,ubhkih Wildyead Soyb,tNiYo(19%2hen LI is a | eaving group that is
readily displaced _by the thio group . in , the optignally substijtuted
arylthio .OSFbOB ljefff-ﬁg}é?’ er%*éltagesf’gfﬁg‘ilﬁd Cyrtipehteredr h@étaﬁﬁ'fFlFBI?ﬁIhal ogen,
opti onal Eﬂﬁels,gp§bbl'fayé%n_€(§1&| SHOAOYent.Or optionally substituted

al kyl sul phonyl . "More preferably, L3 is chloro, iodo, or methanesulfonyl.
Most pr ef08R28bI yForltBe ieactien betweenit tompdund(f@e@julndaordd engnpamd R dit2r nat e

enbodi ment . the syitable l.eavin r may be .generated in sityu wthin the
Fenot 1 onmiirg et P sl i S el ol P el et
gener at egr feftalgydrofufsnom a precursor of that conpound of formula Il wherein
said precursor contains a group readily replaced by L3 in situ, In a

speci fi clA02plist Ferthereagtionbettyeeya perppeundif fermula H a9 acopperndR™ Qdbnpound
of fornu i . I . ro 1oL r hydroxyl
group) \/\%lﬁboké P%?%eglsgﬁz e?éllgéiﬁtléjg‘%éc_t%?@fgﬁngg1%2{0%0_ %1’ g?%%np(ﬁ’ The source
of the i odotapoh NyNrdimethy] foemagnidesdiciethplsubidkide, orAecairydiofgta, L2 and LI may

al so be rped Ln situ j.n an anal ogous er. .Such an in sit ation
of "o sui IRPE" Pl tepeliruhvRer nanmoRieu iRl dpd & camgound Be-TFhay anced
g)%gn' KI %ﬁm(:gfgeg%ed seRABLY solVBiiGHselfRed AGE M RLdinfb ity IfedmamdRn Wl ey and

dimethylsulfoxide, or tetrahydrofuran.

[0028]  According to an alternate embodiment, the suitable solvent is R¥-H. Thus, in
such an embodiment, the reagent RY-H acts, in part, as a suitable solvent in combination
with a compound of formula IT, and also acts, in part, as a reagent and reacts with the
compound of formula II to produce compound of formula I.

[0029]  According to another alternative embodiment, the suitable solvent is R*-Q-H.
Thus, in such an embodiment, the reagent R*-Q-H acts, in part, as a suitable solvent in
combination with a compound of formula ITI, and also acts, in part, as a reagent and

reacts with the compound of formula III to produce compound of formula II.
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[ 0040] According to yet another alternative enbodi nent, an anion of any of
RY in RY-H W-QinR'-QH or Rz2-T in W-T-H may be fornmed prior to
addi ti on wo 206u000838act i on medi um The preparation of saipdTarseans/oiReeel |
known to one of skill in the art. For exanple, when T is oxygen, the anion
of W2- T- H0030]r esdichidif@iomuthey altereativengniadndnt, the wiitdblasdiaae is RGdhHas

sodi um hygride. This o en _ani on nma be conbi ned w t t.he conpound
ot or mul upA B 4 SFRRO B oot B LTPEACH 1 DRt A £k SRV 7 o
anot her  eEhdeHBA twith! NGO SRGH P REmAES IV, A dIBGLR! f € as PREEOLTRE at a

tenperature | ess than or 'equal to the reflux tenperature of the reaction
medi um  Agast With gretcomnovnd ef foempbadi Vitoriroduszicdmpenied pOformeli i has a

t enper at l,ess, _t. t he. boi.l i ng.poj.nt. of said i | e sglvent or at a
t emper at dEHcT 2 B AR s stent) 2Rl e Bnas Ristioits b oRBeronSh o

sai d sui tmdah%»}@%ol@dﬁ otighni8 airinds CARAR baltR GhdidD catbon a9 tNeline khedhernt . said
reaction_ nedium has a teggerature bet ween about OC and about 190C.

Accor di ndyeiddssepndsgikalinercarth mprselihydraxidesaThesecmd oty sneusuitabledeses are

t enper at !, 40C a0l 200 ¥ ding to.a er_aspect
of the pﬁeglelﬁ@%\ﬁ/g}ﬁ%%’%’g'é%%d reg@{?ﬁ’(&\r a&%%ﬁr% 1a{s%gagmfe ecgla?ﬁﬁg" BBt ween
about 70Q4&243albutWildpihd $QBIR]Y A3995e dréfefiad suitablechabed ihelwilogiatlgd i ni ti ons
shal | apply unless otherwi se, indicated. [0043] The term"Aurora” refers to

[ 00 . )
any i sof GITHISY SIHE ARDGPE e RS Faronstce poiuRe hyduide, pofassivauhsgidgur or a- 1,
Aur or a- 2.,50@nh Kdkide, dr pdfaSsitd M R0 rl\%re%rét@ra%ﬁj ﬂ{essuﬁtgble'ba&f Qrms of the
Aurora famly of protein kinases known as Aurora-‘A, Aurora-B, ‘and
Aur or a- Cdiipqaadyletitplenyphe asteiethyfniioaal |y substituted" is used

i ntercha ly Wit e phrase ."subst.ituted or unsubstituted. " Unless
ot her wi sggf‘%& c4t %%{Ab]f,fﬂe ‘gﬁ 8P S? S _?ltgﬁ?lg’dt ab‘?cS?PgBka%ﬁe‘gb&a

subst i t ugetirelllinabiig THOSIdaL MbRBY. ETIRAS ielcBBicO b IHRQPBLAY Puit-B SRR
substitution is independent of the other. [0045 he term "al i phatic" or

"al i phat igoupris gipdicated ned itsapBitn tearesdily displagaghhy- thh iicaming chensigddhed C1- C8
hydr ocar NpvRatnd | etel 8 ed orq t: ont ai ns one or

nore uni ?Ig&%tﬁliﬁﬁlg% ll’ﬁi’zﬁi Rﬁﬁgﬁ? i#ﬁ%%ﬁﬁ?%%%@ﬁ#e&%@zﬁ%%mgps %lecycl iC
C8-C12 hwéﬂld?mm{ndn theat, d, gee,gpﬁlcbzs\lhﬁc_beﬂh@gmbmdﬁgfy;t Teaty Mlgmlg&thfgdppgdor
nmor e uni sat urati on, but ich is not aromatic (also referred to
herein ats7'§1‘337b’:§g§37{[ oy gid Sonsy N o4 %Y Puch W_é‘(lnﬁgléoué’_séli‘?(lu‘ﬁ}eebﬂcﬁf?\?mof_ _
at t achne ;i té,hﬁldg%ﬁtaﬂ%xsyf, gﬁpHMﬁ&;w, %P_Mﬁtﬁ sBostiRfidd bidls @gyﬁ;h ring in salid

bicyclic ring system has menbers. For exanple, sulta aliphatic
groups i notiemhdly sbbstiteted alkenylsulfinyddptionally substituted abylsuifongl aod dabkényitim

e B B L e SR B e oA
"al koxy" mettundsdfonsl (ydsyl), tosyikenladd, kitto-phedfTtulfonyl (nosyl), and bromo-
phenylsulfonyl (brosyl).
[0033]  For example, in the process of preparing a compound of formula I, L? is
displaced by incoming moiety R¥ of R’-H. Thus, if R¥-H is e.g., a piperazine, then L’ is a
leaving group that is readily displaced by the -NH- moiety in piperazine.
[0034]  Preferred L.? leaving groups are selected from halogen, optionally substituted
arylsulfonyl, or optionally substituted alkylsulphonyl. More preferably, L? is chloro,
iodo, or methanesulfonyl. Most preferably, L? is chloro.
[0035] For example, in the process of preparing a compound of formula IT, L? is

displaced by incoming moiety R*-Q of R*-Q-H. Thus, if R“-Q-H is, e.g.,
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"al koxycar bonyl ", used alone or as part of a |arger noiety include both
straight and branched chains containing one to twelve carbon atons. The
terns "alweregbdiooassd "al kynyl" used al one or as part of PaETIGSReB019266 et y
shal | include both straight and branched chains containing two to twelve
car bon aBenmnofyRikbld, tHenel *tie nlRaviiey @oasthants reRklylisplie0 8§ ihe OXygen, or

sul fur and includes any oxidized formof nitrogen and sul fur, and the
quat er ni 2 EHIRRR €.any basic nitrogen. -15 WD 2004/ 000833

PCT/ US20 92 "nit " . i
i 11 ogen ARk p DfeferfCdbl oflfing Bt B LRERT tronf SAINEER oBUGHRS sBMIAA ©
parti al | yrylsufanyls et eutionaltiy sutstitutg] Ak @Astipherybalhions prefdratdycd & chioro,oxygen,

sul fur ot nitrogen, the nitr . e N (as in 3,4-di hydro-2H pyrrolyl),
NH (as 1 Opﬂ}rr])i(f r?'dMR?f?reg‘?‘atﬁi%gB(lﬁ H-N-substituted pyrrolidinyl). [0048]
The termG@yy! " FoF exadipld, ifi R ProdedE 6f frepRind JRRYRH 0F forRhuGyY AL 19is O

tricyclic ring systems having a total of five to fourteen ring carbon
at ons, whispleced bt inceming waisty R 0&R ™ di-Unelthius, iERE-Whee.gi an eptignallyng i n t he

system cont ai ns, t hree. to vien,ring nenbers. Th erm“aryl " may be used
interc haﬁ‘é%egﬁhﬁt‘iﬂ aryio}, &ilée rl%a'l%?rvif% g;rp%_ﬁlﬁlé){gq@yésqﬁ%gﬁ %Héhe tb‘??e%?\lp

i ndanyl , inlthe aphédallly suBstitaef aiihiol 1- ant hracyl , 2-anthracyl and bicyclo
[2.2.2]oct- 3-yl. [0049] Myre preferred ring sizes for ar rings are as

|
set fort H8] owredorradie loaying geupp pisrselepted ﬁ@ﬁbb%lpmpgti@faﬁwﬁlrﬁ@aﬁ@% of
f | T . n R n . H
no T marf bRt ondifignBlifbutiked SRANIMARE, PlordprcPBitlatl ShiBAOCT, O™ 1

bi cycl i cialogot methyodsitformyl nylasy ptedersbly alvis ngtlaneailfonybf five to fourteen
ring me r wherein at |least one ring in the systemis aromatic and
wherel n DGR %C?fﬂ%ﬁ@ agﬁgf’l@ﬁ‘ied?&h"_é}%%“ﬁ‘h? bl g hg FRPaY e term
raryl” My hged!5EG0 WHiGh CRARAGRI ediih D Fbpgxa#g{l@[‘ 1°8h %!cofngﬁﬁﬁd of-%ﬁnwﬁlgr m
"aryl" al'so refers to heteroaryl ring syste as define er ei nbel ow.
LOOS 1] TRemegbergetteeated doytd feom a'ph@iuleqoo of/&bl!awdhilpmmd'bﬁ&rgnmyq&hm_éinasidus ed
erein nmeans _-non-aromatic, nocycl i i.cycliec or tricyclic ri yst ens
havi ng { PURIEY SOl PoeRorp g nantisd oy kvt resns et aingohdiber s 1 <
a het er oatreglaceiMass, e4ifl pe@titsor bNg compdiid of FHGMAITC MBS gdup Qfof exdrile,
menbers. [0052] The term "heteroaryl", used alone or as part of a larger
noi ety ad chigro Zup e Bydraxyyarounwhigfeisaeriagediimsite Ry L, suel ay an todo gemdeycl i c,
bi cyclic i b Cyrd e i o] i Ve if t een
i . o s GHEL Aol waY B, Al O Bordhelh Mol B ' 3
| east onelso badorined i eins itsdrematvgptisinasnedn Such ambr sérutpehattial of®suilabld  wher ei n
each ring in the syst contains 3 to 7 rj rgl% menbers.. The term " heteroaryl”
may be uSEYEH TP Ik PR IitRGATE 19e8 1567 apced Sregmic Chagistyy” JeHE t erm
"het er oanpp® ipp."430L9053 R Eﬁlf‘, 8k Wildyli wehel v .ar gl ko), aral koxy, aryl oxyal kyl

and the |ike) or hetefoary
[0040] According to yet another alternative embodiment, an anion of any of RY in

RY-H, R“-Q in R¥-Q-H, or R%-T in RZ-T-H may be formed prior to addition to the

reaction medium. The preparation of said anion is well known to one of skill in the art.
For example, when T is oxygen, the anion of R%-T-H is readily formed by treating RZ-T-
H with a base, such as sodium hydride. This oxygen anion may then be combined with
the compound of formula IV to form a compound of formula IIIL.

[0041] According to another embodiment, the reactions described herein are
performed at a temperature less than or equal to the reflux temperature of the reaction
medium. According to another embodiment, said reaction medium has a temperature less

than the boiling point of said suitable solvent or at a temperature attained by refluxing
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(i ncluding heteroaral kyl and heteroaryl al koxy and the |ike) group may
contain one or nore substituents. Suitable substituents on the unsaturated
carbon atwm2oé4/@os3aryl, -16 WO 2004/ 000833 PCT/ US2003/ 0Pre1a6200301 €2004ar Yl |
aral kyl, or heteroaral kyl group are selected from hal ogen, -R -OR -SR

1, 2- et hydié neitathicsofyent jiPsaid fqabmﬁdémum Iplarothier dibydimpiit, saiditdayticubst i t ut ed

Subst | UG b e DoEB RS sbt DR ol a ik ehrdine  ve odies: o
2, MBS, i AN 1 R RO o AR LK) 22 -

NRNROO2R, - C( O) (O R O CH2C(O'R COR -
- OC(O) N( FR}@’C AS(ocy tO&OﬂN(r Ryt ofShepiRsent NRSOUOK, Rpid, readtiaﬁ(imdé;lum has a

S)N N(R) 2 OR, wh h R
i ﬁglep)enélgﬂﬁ%}“@%%&@%e&qﬁﬁw(ﬁg&%%#dy i o)nal ly gtrjg!s?i teﬁtced C|156
al i phat i 1;004@{:) A@slu&ﬁﬁérélﬁtﬁﬁféﬂ&mﬂgabﬁﬁlﬁanéﬂﬁiaﬁragﬁr Minl&@s oRbeEeCYClic ring,

phenyl , - or - iD . Optional substltuents on the aliphatic group
of R arel@eqa&ét ed from NH2 NH( Cl 4 aliphatic), N( Cl4 aliphatic)?2,

1 B, g, SIHEREY fafl STy bl 0 el PR SEAT¢

al i phat i &ingseaipcluding Aadra1L cmabra:z tmaem@mcsi | The tefd " AByore'Odl§cAdeferOfe Or
nore substituents. Swtabl e substltuents on the saturated carbon of an

al i phat i SofrEs st e Agpratamily of psetainikinases oWy a Aeror-AgAsrsaEeratt ed from
t hose Ii ﬁﬁ gbove for the unsaturated carbon of an aryl or heteroaryl
group and the followi ng: =0, =S, =NNHR, =NN(R*)2, NNHC(O) R*,

NNHCO2 ( a[00gH) , EthlS@e( Giptiphl]ly substitiiked’’ imimed éntemhimgRiblyivath thel phmmle ntly

| ect ed,f | 1y, ted C1 I at
ot onal SR AN RS SRR AMEET i SUp UK R oBam s PUBEaed r om N
NH( C1- 1 gﬁ)‘ub%glﬂaﬁ/}»a s%%ﬂ@bﬁ &1}& Eﬁ&}laltaﬁl@b%ﬁ&l of-\tiie%rcﬁfp' 9&% kg, OH X Cl. 4
al i phati c) C02(Cl-4 aliphatic), O halo Cl1-4 aliphatic), or

hal o(Cl &ubétlmhatlf’rm}iepe[nd@lﬂw]fﬂmth@nal subst i tuents on the ni trogen of a

o e el R R e

C( =NH) - bi(ll}i)aﬂchedrcr(l}ﬂny_dﬁ&&%n odafr tatis Bympletdy sHt@@esd, or dlht c@lﬂhﬂn@ Bad by
substituted Ci 6 aliphatic, optionally substituted phenyl, optionally
subst i t uPOe UNIBGRSAtEBtP B IR HorOGKLiG Gt e Aydresprbengt bigilicSnt iy
substitu b L R t eroaryl or
het er ocyléﬁﬂgc ring. £P{}|))o ?ﬁ’telg@%tgfé?%&ﬁ&%%gﬁﬁnﬁ o%egflﬂi% ati E:Srbgﬁ oup o¥ t he
phenyl r umﬁgtwatmmbatrwh]sh lisendt@corhatorrisbiPefendd Olhefeialas Mrabooyyle” N( Cl_ 4
aliphatig n,, ClL 4 ali 4 al hat CO2H,
002?014 a‘% b’r?giy:‘ ggt% b?aﬁé‘l"%“% ply g?‘f%ﬁ&?‘?é’}t% gf“ﬁ‘%ﬂ f(t e&%lF B‘ﬁ'ﬁﬁ%) 17
WO 2004/ Q&Qi%aﬁ/l(ﬁg HS20034 Qi@@l@cﬁnn%@@éﬁ] hél;wh%mer@lwlemﬁﬂ% shabr" refers

to a straight or branched carbon ain
aliphatic groups include, but are not limited to, hnear or branched or alkyl, alkenyl,

alkynyl groups and hybrids thereof such as (cycloalkyl)alkyl, (cycloalkenyl)alkyl or
(cycloalkyl)alkenyl.

[0046] The terms “alkyl”, “alkoxy”, “hydroxyalkyl”, “alkoxyalkyl”, and
“alkoxycarbonyl”, used alone or as part of a larger moiety include both straight and
branched chains containing one to twelve carbon atoms. The terms “alkenyl” and
“alkynyl” used alone or as part of a larger moiety shall include both straight and branched
chains containing two to twelve carbon atoms.

[0047] The term “heteroatom” means nitrogen, oxygen, or sulfur and includes any

oxidized form of nitrogen and sulfur, and the quaternized form of any basic nitrogen.
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may be fully saturated or have one or nore units of unsaturation and has
two points of attachnment to the rest of the nolecule. [0057] A conbination
of substiwoene4000833vari ables is perm ssible only if suclrCa/uscansioiyeaéi on
results in a stable or chemcally feasible conpound. A stable conmpound or
chem cal Asofthateih|“aitepepoineihdesa sutstituddle hitroged oBahat@oydllring. ald®r ed when

kept at a tenperature of 40C or less, in the ab ce of noisture_ or other
cheni cal erpi%dﬁl P gefurateshon Rarieplly unpafpralgd finglagving @é@w?er?%@@%fﬁwe PR be

appar ent y%%i/’,%%ltﬁi‘bﬂ ﬁi%gérﬂ tﬁélﬁtriagcén thi\be fag(la% # 314 SRR S 3{}{:01#151%}1 (as

i nvention exi st In h aut oner forns, such tauto orns of the
conpoundin pyo@lidgpyliariNR" ¢ak én Nesupsgiitoted pleolidiugt i on. [ 0059] Unl ess ot herwi se

st at ed, rgctures depicted herein are also neant. to include all .

ot or cocnE) TS iERorSt e S50 oty R o § hoipfie Bt BEREPYN 8 ons for
each  asyIRisHaGingeofl] of fivetrlbfiSon B\ GrBorsit6i8 OrhGEIn G cabtaERINg igds wel |
as enantioneric and diastereoneric mxtures of the present conpounds are

wi t hi n t#remetie ped wheteireedchvingtin the.systeml eontpins theeewp sevesrimgademiars.utherr es

depi ct ed, herei n are, al . t include compounds ,that differ.only in
the pr estgn e P %ﬁgbgyge%?q%?ﬁ%g%é%%tlyc ]Iﬂ? ;ﬂlleetglri c%%#%'or?g‘?ﬁ’?gers 1%§3%I e,
conpoundshdhg iiitiny 1) € -fabesen) L-Sbhihet, Ureshrasd epnthedcy! fiel biepl@RereNct-of a

hydrogen by a deuteriumor tritium or the replacenent of a carbon by a
13C- or 3¥E enriched carbon are within the scope of this invention. Such

conpound u éasg% |yt in

bi ol ogi cg)logg]‘:sa@@w %S%gdr% cor ?%rg 01‘?1 o%%%f%fﬂo‘%‘gfé@?‘%% 8@& mul a |
is NH opegfered embodithénts of cdnijdbids Hcfoondladg t o a preferred enbodi nent, Q of
formula | is NR_ Mre preferably, Qof fornula | is NH _[0062] According
to anot nlISTH of Bhs GmcABLGTIrRAoNe pr o bt P ed mae G Cu fur - More
pr ef er ab& A 91 b : i :

enbodi nenaty?lkﬁx}g 0% or rru:xgal}{yli ?eggéy%ggeré%gg?%]emgﬁﬁgEg%?&y%%%g}?%ﬁsor med
prior tohayomrei alwififivedo towisonring oferbsrspwibareinatileast ongwing ndhp eystein isof

formula 1J11...[0064] According. anot her enbagdj n R'.of frmula | is
U-R5, wh&r aHL %‘*‘? &Vl“sfe%bgﬂ"gr?é’% léglneds,y St?‘él-“:"ngarms?fk? “%%Hleﬁé’efss CoF"Ar. -18 WO
2004/ 000Gz31” Realy B4SAR0 3t6kAZaRabl) MahSthe AGBOTagy1 Rhgl’ 0 TAB dreTanpY gkerafed

enbodi ment. R* of formula | is selected fromR, Ar, or -N(R 2. Mre
pr ef er abloyhetqroargk ripgsypiams as dekined hgreighelowr 0066] According to anot her

L SSIpOot e Qb S OLE AL b 1B B 2,
N(R) 2 whers&iomatachoiRicyckc,ibigeheoderytlic sed gctead Havory Redo faurded rimgnber ed
monocycl 1in%m brsan which one or more ring members is a heteroatom, wherein each ring in the

system contains 3 to 7 ring members.

[0052] The term “heteroaryl”, used alone or as part of a larger moiety as in

“heteroaralkyl” or “heteroarylalkoxy”, refers to monocyclic, bicyclic and tricyclic ring

systems having a total of five to fourteen ring members, wherein at least one ring in the

system is aromatic, at least one ring in the system contains one or more heteroatoms, and

wherein each ring in the system contains 3 to 7 ring members. The term “heteroaryl”

may be used interchangeably with the term “heteroaryl ring” or the term

“heteroaromatic”.

[0053] An aryl (including aralkyl, aralkoxy, aryloxyalkyl and the like) or heteroaryl

(including heteroaralkyl and heteroarylalkoxy and the like) group may contain one or

more substituents. Suitable substituents on the unsaturated carbon atom of an aryl,
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8-10 nmenbered bicyclic saturated, partially unsaturated, or fully

unsaturated ring having 0-4 heteroatons independently selected from

ni t rogen, woxyaenwps3ar sul fur. Preferred substituents Rlprarassel3®ce2eed from

-OR3, -SR3, -CN, -NO2, oxo,-halogen, N(R3)2, -C(OR3, or a 3-6 nenbered

ar onat i chéeroani-24lkpRbL! BeteloBRIA gt aZeidedi€l frum Hakigeh ORPOIOR°, FIRIgpendent | y
or sulfur, Mre preferred substituents on

sel ect ed fromnitraqgen, oXx
Rl are 518- %ﬁﬂéﬁ%&lcﬁdnl»é{r%‘ﬁé‘?ﬂeéqub’rﬂ@f?nﬁb@rhﬂl@Ptlo@nﬁétl@hﬁéﬁfbﬁ%thﬁqdependent ly

sel ect ed 00 I abstituents on
The 1 (O RPHBAPAB i QAKARTRG SErah) pior Y, o BLLER A RLODH L

pi peri di IOH,CHbi(PIE;dptionylly subytitieddi witirP, -NCGBNECN| hNQKf))E PRROIPIR, [ 0068]

Accordi ng to anot her preferred enmbodi nent , Ry formula | 1s selected from

N(R )2 WWR E{@NESR, RIRTCOR s NR°NRHE(Q)RE ‘NB@I\R@(@M@{M@ t aken toget her

to two aalMRORERRT eteR Db i AlatctalRE T Bl OB i Kk Bgen. 0
oxygen %Cﬁégéﬁb)z Igr(@ %&%@ZN‘S\NQ% Fé@q@t SNIQ (%(g )rz, @?%?%Rselaegkgd from

- SCJZRB @(—S)N(l@)geﬂWHﬁN&l?)mt l—@CH{)yNHGS(GJRﬂTWhIemrr ea@g ReHavi ng zero to two
het er oat ons 1 nde endentlé sel ected from nitrogen, or sul fur. Mbr e
P

pr ef er r etndepmgentiy epecteds @hﬂﬂW@e&r(@t@éfiﬂ&%‘@@qﬂF@rﬁla mbﬁsﬂ, By substituted

Subst uf Saefaiel2o mRpE BB g ro S BBl O 7 | “Nost”

preferr eCCISB(BB); i CDptﬁniaS suhsumantd oh lﬂlfrgalﬁfhetlc gelup oif 8 afe sehactadt fiyth N}Q'g hyl ,
met hyl sul fonyl CH2 2 .. cyclopropyl, CH2cycl opropyl,. (CH2)20CH,
Gt - bt YECE plitesh Niphemitaippi s B SiMeEHa S, OGP bR, NOs

CH2) 2 tyl CH2) 2CN,
(Cre) 2ol i, toutc (ARG e, | Aoy b r@?xéépﬁar@?omér g
pyrrol i d[a954} vyl Anpﬂlphatlajgrnhp it anmamlrrmltmrhetbrocwbhc nhg nwrcpintain anedryl

i perazin-| - r .tetrahydroiso er.ein each rin
PP o7 ot Srosieate: Saaple i tymals GG S e saon b AE g Bt g

from - 1%m&rl%r&@r@&%&r@@w%gQl%/s@ﬂea%@@ronsraro@mw@arwe fofmbhy! sul fonyl
(CH2) 2SQ2CH3, cycl opropyl, CHchcIopropyI é}]@?g@ZOH C02t - but yl

CH2phe nyllnsapﬁ@tﬁé parbpR! aINH(Y@Bbe‘Ee Npwing( @Tﬁn‘dﬂﬂlﬂ& in- 4-yl,

(CH2) 2N(C iS p. ty

(G2 200 WK roT FRESRO . PRGRY - Gsdt: M&fﬁz@%‘?@ﬁér N o BBrRSA e of
forml a {is ih@epandentlyrselebred €étbm hptrogatcdr @ optioadllyBsubbitiRaity ;ediphdtizy cl i c
saturated, partially unsaturated, or fully unsaturated r| nIg havi ng 0-4

het er oat SREORH quhsbiterait 1ythe aliehatis grounshRo e ssiected fromdii Gl fur,
R R e R AR ?1-4?‘%%At?%é§§2’%“phtaf’ogen
-N(R3) 2, C%@RB(CM-M@@)M(hﬁMMhph%@R& hal&z heRHaRic).- N( R3) S02R3,
-A9 NR( B%)SS] i %g%iyr(laﬁzlgs’timents on the nitrogen of a non-aromatic heterocyclic ring are
selected from —R*, -N(R™"),, -C(O)R™, -CO,R™, -C(O)C(O)R*, -C(O)CH,C(O)R", -SO,R™,
-SO,N(R ™), -C(=S)N(R™),, -C(=NH)-N(RM),, or -NR'SO,R"; wherein R" is hydrogen, an
optionally substituted C, aliphatic, optionally substituted phenyl, optionally substituted
-O(Ph), optionally substituted -CH,(Ph), optionally substituted -CH,CH,(Ph), or an

unsubstituted 5-6 membered heteroaryl or heterocyclic ring. Optional substituents on the
aliphatic group or the phenyl ring of R" are selected from NH,, NH(C.4 aliphatic), N(Ci.4
aliphatic),, halogen, C;.4 aliphatic, OH, O(C,.4 aliphatic), NO,, CN, CO2H, CO»(C;4
aliphatic), O(halo C;. aliphatic), or halo(C1.4 aliphatic).
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-OC(ONR(R3), -OC(ONR3)2, NR3C(O R3, -NR3C(O)N(R3)2, or -NR CO2R3. [0071]
According to another enbodi nent, RZl of formula | is a 5-6 nenbered
nonocycl i woenoenmo$s310 nenbered bicyclic saturated, partipaTigs2en3®at2dé at ed,
or fully wunsaturated ring having 1-4 heteroatons independently sel ected

from oxy@@056] ni Thegeam @lkyligehd ¢Hain’WefiLion Siight bt B@nétedaftodtBhinythand
independentlyéiﬁbstl tuted by up to three substituents selected from-R3,
- OR3, - SRy bedpfly safaeated o haveaiicoyfanore.unitray posatuggirgnmed has tyy by, of - CO2R3,

- SQ2R3, - (O NR(R3), -C(ON(R3)2, -OC(ONR(R3),
-0 O N( 'E‘aﬁ?az?"[fiK Oz%fé%@g éh%@%?’&) N(R3) 2, or - NRBCO2R3. [0072] According to
a nore pll(MISQ] r e\ enmimidativardf subfituenits drovaniablas 1s Iie&nﬁsﬂ)le\/(ﬁﬂpff satlkka nenber ed

fully unsat ed ri havi n 1- 3 het eroat ons |ndependen y sel ec ed from
ni trogen® IB é?ln reSPPéJ’E?Iaf%arbl Khehea t”é’JP%Pﬂ?IP RPN A 84 CQmQHEP

depend {ifRat RIS
i nOQgpe n @Héﬂlﬂéegﬁr’ E%Elbiéﬁoﬁﬂ)ouﬂd/ 1sUd?1e tRat 1%%%%#?@1@%%% “ﬁ@%&%@% ' ?COZ R3

- SO2R3, t@@EN(l‘R&)(ﬁ' 40° @@%;Sﬁﬁ a&oa%iér}:(o@))tﬂﬁ(ﬁt)ne or ofbeOrMNMRBIIR; rea&E(e,O) NR( R3) ,
- OC( O N( %Fﬁﬁ‘? Caélpq)astgr\@e R3IC(O N(R3) 2, or -NR3CO2R3. [0073] Preferred

Rzl ring§° tionally substituted rings selected from

Py 201 ISRy 1081 sgblfend @l oYM By BTRRIRH ! BiBop kYR 2004/ 000833
PCT/ US20 3/0 9266 Cr , u% S NMO NHS S ONN

N1'\ | NlinventiorOmly Sxist inCauogitiifadms; Al Swhl tautdiNeNORITn® 07 e dvbpbupdsef er abl vy,

Rzl of for.mula S a ole ring having up to three substituents as
defi ned %lggémth["bguf o;%yoc’%ﬁ%nﬁantﬂ "anot her preferred enbodi nent RZl of

fornul a [00%9% uwnt@sbmms@laateumﬁmhﬁes Y& herSiatlaft AstDlhitue Mchudrafl as set
forth above. More preferably, of formula | has one substituent,

wher ei n §§regckemisel forsnef the sfagct@r@t ig. othte |R afsloy eonfieuoiens farepet r ed
subst i t ug{}tangat (B LRt tlpgfe JotAidat Aoferh M Pas enfiimélc andl

opti onal tuted group an optional I y
subst i t utizsteréontericanizarecbfihs pnreeatmdompamﬂdsaké withinghd :w’opé eﬂthe(iﬂiv&ltibhy

nsat ra havi ng .0-4 het atons i ndependently selected from
ﬁl t ro; en! nggg rwng stg%tl,f fyuctuges Cgf‘po ed bgrgin are EE)ISO meant tgl 1nc?ude compounds

that dlffer only in the presence of one or more isotopically enriched atoms. For example,
compounds having the present structures except for the replacement of a hydrogen by a
deuterium or tritium, or the replacement of a carbon by a >C- or *C-enriched carbon are
within the scope of this invention. Such compounds are useful, for example, as analytical
tools or probes in biological assays.

[0060]  According to another embodiment, Q of formula I is NH, oxygen, or sulfur.
[0061] According to a preferred embodiment, Q of formula I is NR. More preferably,
Q of formula I is NH.

[0062]  According to another preferred embodiment, T of formula I is oxygen or sulfur.
More preferably, T of formula I is sulfur.

[0063]  According to another embodiment, T of formula I is oxygen and the anion of
R*-T-H is formed prior to combing with a compound of formula I'V to form a compound
of formula III.

[0064]  According to another embodiment, R* of formula I is U-RS, wherein U is a
valence bond, -O-, or -NR-, and R”is R or Ar.
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preferred substituents on the R'" moiety of formula | is a Cl-C4 aliphatic
group. Most preferred substituents on the RZI noiety of formula | are

sel ect ed Woemwa@ossl , et hyl, propyl, isopropyl, t-butylPCTawsedspiepeyl , or
phenyl . [0077] According to another enbodinment RzZI of formula | is a Cl1_6

al i phat i [00gSpupAcsusdiagité sii@llerWiréforred mbedigleatiRSof Brahlandbbgtecté¥iromsR,
substi tuted vm't 0-3 R2 groups,, wherein_each R2 is independently sel ected
from R3, 268N %}ﬁem? 9y, RCNCfOHP“]@JZRéYdrPWS] According to a

preferr nﬂlﬂ%ﬁf"’%ﬁ@&{lmgﬁ?a&ﬁhér %?éh@d EmbSdifhent B E‘I%Hﬁgﬁg is g&&?&?’fi&fn‘: or an

8-10 menpered bi satura partially unsatura
unsat ur at@R' o1 -NgRNavi ng 0-4 het er oat ons i ndependent|y sel ect ed from

p. €0t 0B R PirinR e siiy S thedionely el BT A 147 Srersatond SRR o, Sk, - O

-NQ2, ox@hedal &QER is Mﬁ&%\hae tly s@(e@e@efr i R 13 menfBeEBmon oé%%
-S2N(R3) 2, -N(R3) S . - 21 WO 2004/ 000833 P U82003/ 019266

- ﬁ( Rsc’))cg(z RS2, melﬁ@(f@“}‘gw@@)w?f@@( :DPN@RS)UZS&WN]?@OQ@JRS uns&ﬁﬁ@@@@ﬂg(lﬁ)f%mg or

- re prefera e' .0 ormul a rom an
opt i onaﬁﬁf} % eﬂ%%%?ﬁf@ﬁpgnﬂeﬂ@ §eg?%%q gtamfnfl%%eg %Xy§eﬂ’e%8&%eéf8 Bféam ic or an
9-10 nenmigkehelts RY atd %ldealUrdah R, -BRP,I-CAL, LNOWtat Balaged -NEC) L¢dfO§R3
unsaturated ring having 0-4 het er oat ons |ndependently sel ected from

ni t r ogendr dkpgasmbiedypmatic oppet-atomatigitmetaneizeradpttive rh&tqrcgpt@nbst ituted by

u to t t t v Most

or e er abt o SR forh ARFRSE AT, PR SR riEhed BEbEORYE

pyr azol yR afe\o-6 d;eh;bemdrnodeazomyﬂlc npgsrlawiﬂgy] -2 heﬂ&ﬁpkﬁﬂwindeﬁ@ﬂéﬁlwsﬂ@mlp ht hyl ,

benzi m dazol I benzt hi azol {\%_JP ui no gui nazol i zodi oxi nyl ,

i sobenzo (rogeRdhtEen TRt | Mosty ﬂﬁ@ﬁubsrlmatf&n RopH* g@a@ﬂﬁm i nyl

wher ei n r@@lHq i \e}g%

substit u%llad W th ﬁbmﬂg’h@ge subsﬂtﬁoﬁggtﬁgl @ﬂéglt ylagg)t h&ﬂ@? Ptoiglé,d]

Pr ef er re@h@l}bsmorphrdnwk on R2 of fornula |, when present, are independently

sel ect ed, f.r hal ogen, .- CN, . - - - - NR3C( O R3,
By oot SR PSR Bl s S g B SRl L st O

substi tugmsz Qﬁereirmcml EOR 8hoh @bt the Fwal agrb%%\la@e takéﬁﬂ%@ﬂﬁflid ﬁ{)rrﬁ%heCt ed from
-d, -Br, - -CF3, -000H, - CONHMWe HEt -NHAC, - NHSOR2Me,

- NHSOREE optms&xz wbstl‘fw%kf%ﬂ )memwnstmm érsawaagvmg havingigoge two pddiidemad NHCH3,

e o R b SR s R A

- NHOQ( i saibwstitpkdts on MiQE@E2femd ginal from4R: y-D)R,3 cmﬁzmeg( o, hh\l@gern 4-yl),
TN, R E WD Re IR sYRUR’, Oby BBy Momiatis b pgH-arsy Ohex By
E 338 1] PesRigidd 1d ropdh8bnR iflpbh R 1§ DRI BB AtrBfed, eﬁy@@n%ﬂ su'f'ﬁ?. up to
More preferred substituents said ring are selected from optionally substituted C;4
aliphatic, NHy, NH(Cj 4 aliphatic), N(C;.4 aliphatic),, optionally substituted phenyl,
CO,(Cy4 aliphatic), or SO,(C14 aliphatic). Most preferred substituents on said ring are
selected from methyl, ethyl, methylsulfonyl, (CH,),SO,CHj3, cyclopropyl,
CHycyclopropyl, (CH,),OH, CO,t-butyl, CH,phenyl, phenyl, NH,, NH(CH3), N(CHs),,
(CH;),NH,, (CHy),morpholin-4-yl, (CHZ)?_N(CH?,)Z, isopropyl, propyl, t-butyl, (CH;),CN,
or (CH,),C(O)morpholin-4-yl.
[0069] Most preferably, R” of formula I is pyrrolidin-1-yl, piperidinl-yl, morpholin-4-
yl, thiomorpholin-4-yl, piperazin-1-yl, diazepanyl, or tetrahydroisoquinolinyl, wherein
each ring is optionally substituted with one or two groups independently selected from
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substituents, wherein said substituents are as set forth above. Mire
preferably, R2 of fornula |I has one substituent, wherein said substituent
i s as setwDaoedwoas3ove. Mst preferably, R2 of fornmula PCRAS2a03819266
substituent selected from-NR3C(O R3, wherein each R3 is independently

selbe;:_t ted trﬁetlnbmléﬂzlydr m_émmmfom;%(@ﬂﬂ)z%zﬂ{zh%dﬂmwl O@H@yolmpfc';pgﬂlé(CW)zOH .
substitu [ an r e men
deof fgrcﬁgrg ﬁyLi@&Z@Eg;’eﬂ% B%m é‘?’ggg‘]ﬂ gﬁég[tr’ I%I% CH%@@{%B@%RB

I ndependgq QCI—%%\%@?E sb R%Prt- %@%CI@?C '}J%C 8‘%{%@}@ S

2(?(()2 55(8833 PCT/ U82003/01§1§§6 ijor “(RS R3 I\/bre pilfzrabl y, R2 of forrrul a
sel ot ed 178 nareayafnetoarPi pabbdieds s ot oty 1 %?m%de%?“dﬁ%é&m

[0083] Phgfneeyde oeab@dlmahse@abi% chJ sat@ateaz ial trdted Qr Ml || are as
set forth for these noieties in fornula |. [0084] Preferred enbodl ment s of

the R3' ipsabypted tinghravigedr-¢hetsrogtoms indetendentlyrsglectrd frong puygen; nittogemen a | .

0085] Pr, t roulaslll are as set
1Eort h]forﬁffﬁg’ggrerﬁrlo%géfhégg %’U? Lal&?ndljﬁdep[e%%@?' @ %@Fég&“@&%gﬁ.%ms of the
Q and RZiubmitehisasleoted Boim QRY -0RE, &{35@Nf Nﬂzhoxcf qaalogagsmmm eC((B)‘RI n
formula | kﬁ())%?] Preferred enbodirent fula IV are
as set foPf “GPebs eSPeBi e (R 2=f’H(R‘n)$QZR (F@U%‘](Rlﬂs e(?@)Néﬂ Jenbodi nent s
of e and 4 et $Q i et prformula I.

[ 0089] Prg abl }?%@&Gﬁg{gfgf:%?s@gf(df NRh@RZ)?\Ie(g?) (ﬁl tr$§nt| on is other
than a SI[M%’IH)I e Ackedingtg agothapemb@iimeht, Rfeffefomdattmqnﬁ){&rrd&nbéred ornmul a I

Ipr \e ﬁar aﬂl u%lﬂg i he&&%ﬁ sslﬂg O&Ib;[l;ggfg\ngﬁa%l %d Ez{rtqgl ynaﬂsgtrtllrate(? \6? ﬁil?r milal': R3
unsaturated ring having 1-4 heteroatoms independently selected from oxygen, nitrogen or
sulfur, wherein said ring is optionally and independently substituted by up to three
substituents selected from -R>, -OR?, -SR?, -CN, -NO,, oxo, halogen, -N(R3)2, -C(O)R?,
-OC(O)R?, -COR3, -SO,R?, -SO,N(R?),, -N(R})SO,R?, -C(O)NR(R?), -C(O)N(R),,
-OC(O)NR(R?), -OC(O)N(R?),, -NR’C(O)R?, -NR’C(O)N(R?),, or -NR*CO,R>.

[0072]  According to a more preferred embodiment, R of formula I is a five or six
membered fully unsaturated ring having 1-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, wherein said ring is optionally and independently substituted
by up to three substituents selected from -R?, -OR?, -SR?, -CN, -NO,, oxo, halogen,
N(R?),, -C(O)R?, -OC(O)R?, -CO,R?, -SOR?, -SO,N(R?),, -N(R})SO,R?, -C(O)NR(R?),
-C(O)N(R?),, -OC(O)NR(R?), -OC(OIN(R?),, -NR*C(O)R?, -NR3C(O)N(R>),, or
-NR’CO,R’,

[0073]  Preferred R rings of formula I are optionally substituted rings selected from

pyrazole or any one of the following 5-6 membered rings:
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or a pharmaceutically acceptable derivative or salt thereof, wherein Rl and
R3 are as defined above. [0091] Preferred RL groups of formula |I' are

i ndependewdl2g90g®bssst ed from R, wherein R is hydrogen orcarusomBioosas |y
substituted Cl4 aliphatic group. Pref erred substituents on the Cl-4

al i phatic group of the rmre al e sgl-ected from-COR3,
-SR3, -CN, -NO2, ,,&ll( R3)i ﬁ I?’%»T -6 nenber ed

aromati c or non- arorra i cN r| ng 864/ (00883 /N82003/019266 havi ng
zero to two heteroatons |ndependently sel ect ed from nitrogen, oxygen, or

sul fur. More preferred/ bstrt \ts ow™ ;ﬁ Irplnlaﬂt\rc group of the R1
noi ety of forrmula I’ ereN s having 1-2

het er oat ons |ndependently seI ect ed fr%m n|t ogen, o7(73xyge or sul fur. Most
preferred substituents on N i aIeraa{dc gafug of the R1 noi ety of
formula I' are NH(CH3), jFSHZ &ﬁ% ol i nyl, 7 pi peri di nyl,

pi perazi nyl, pyrrolidiny nd t i o%rp linyl. 2] According to anot her
preferred embodi ment, each R1 of formula |I' is R such that the two R

groups are taken toget her /SNf or Ay opticoial |y suBstituted 4-7 menbered
non-aronatic ring havi n% &ddi tr)eﬂél het)er,\bat orns independently
sel ected from nitrogen, xygen or suI o . Pr ef"‘erred substituents on said
ring are selected from-R3 oxo, hal ogen, -N(R3)2,

-C(OR3, -C02R3, -S02R3, /%\,3 ’ rrbeM N: or non-aromati.c ring
ntdepe

havi ng zero to two heter S‘g cted from nitrogen,
oxygen, or sulfur. Mre preferred subst uents Zai'tl r| ng are selected from

optional | bs al | Cl4 N( Cl 4

al i phatr g@ﬁﬁj S%%? r%d'g%t |Otftl%$l%ldJ lgﬁés'\i&%&a@?é?ﬁh }1 ﬁl}

S02( CL. 4sﬁlb§t1ﬂi‘daﬁfsla@ﬁeﬁnéd)ﬁiovar eferred substituents on sar d ri ng are sel ected
fromneth et hyl, methyl sul fon (CH2) ZSOZQ—Bf%cycI opropyl

CH2cycl o@"ﬁé} Aceprdjngip anpisy pig érgﬂd enghad BRI R, of forawiaL hasp to gy lCHS)

N( CH3) 2, ?@] ﬁ(—)lg% z

p§ opyl) Sﬁtgdta%/eﬁ{yl_@%la% ZG\I(,?gﬂc?){SH{(ﬁ%-IS?E &%%%&%F?%( 4-y &efe(%bgg]ﬁ{ dI\)/gge
prefer Shlfqnmﬂmlshasr mwfgshbstrmcfht,b?r}rl]elm(elﬁ s)iﬁlhsg})?tfrfmmrms: & st fd;h qbym.fjl i f“ nyl ,

G bzcpanglt76by PRelpred gieden it fogroicint i ELBR Fhgei-ORops ohal 1 y
substi t utgdp Mbﬁaﬂ?r@ﬂ@st@rﬁte& -C Qi gﬂm grﬂﬁiﬁﬂﬁ{é?&ﬂ%r){s C'gfdn%ﬁ y bt hyl

et hyl, nethylsulfonyl, (CH2)2SO , cycl ropyl cycl opropyl,

( CH2) 20H5-t0nemberig phturatsd pagiajly ungifenated, onfily un )rmgrh(a@rﬂ:g)o% (CH2) 2NH2,
E %3; g?:ln\lﬁ)1 %{B%tdé}z’?' Eﬁ%f“(’“ }2%??4[& (&l_%&% o (fg%g@%%roe B%lr%%?‘/e re Yf% rrpou nds
wi t hi n cpiawisbsttuéis rmrlt}& R picpg rﬁ@omﬁlﬂmglstarml -Cpulgstasis @goupl Mdése present
| nventi Or}])re gr}/e% sfu gt?tldler?cs orl thezlg Vnglgt?/% /f(?r(r)n?lélgzi3 igarlzcs:yeggg %%?r{ I?‘l]étgh%? Eg:thyl

propyl, isopropyl, t-butyl, cyclopropyl, or phenyl.

[0077]  According to another embodiment R* of formula I is a Cy.¢ aliphatic group

substituted with 0-4 R* groups. Preferably, R? is substituted with 0-3 R? groups, wherein

each R? is independently selected from R?, oxo, halogen, N(R3)2, CN, or COR>.

[0078]  According to a preferred embodiment, R? of formula I is a 5-6 membered

monocyclic or an 8-10 membered bicyclic saturated, partially unsaturated, or fully

unsaturated ring having 0-4 heteroatoms independently selected from nitrogen, oxygen or

sulfur, wherein said ring is optionally substituted by up to three substituents

independently selected from -R°, -OR?, -SR?, -CN, -NO,, oxo, halogen, -N(R3)2,

-C(O)R?, -OC(O)R®, -CO,R?, -SOR?, -SO,N(R?),, -N(R*)SO,R?, -C(O)NR(R?),
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R I N HNNHH NYR7 NNNS/ O R5"-'" NJ V or a pharnmaceutically
acceptabl e derivative or salt thereof, wherein: R5 is selected from

hydr ogen WD 2014/000833i phatic; R6 is selected from Cl_3 al ipghatsean3/oaeede RC i S
selected fromCl-4 aliphatic. [0095] Preferred R5 groups of fornula V are
sel ect ed -C(ONRIKr-CUHO)NRER P LOCENR ), - NRBG(GIR®, NRIGYO)NG/, opr opy!

cycl oprop&k%ﬂgﬁ, or isopropyl. Mre preferred R5 groups of fornula V are
sel ected T'fo drogen or nethyl. Most preferably R5 of formula Vis

met hyl . [[6§9¢] RistprereapRE RE YUBSnAA 1 ierBtd AOARGLE oﬁﬁéﬁﬁlp%éb&imea met hyl,
ethyl, or cyclopropyl. Mire preferred R6 groups of formula V are net hyl of
cycl opr opipg selkpisd fropr @ fdr mbinperefenambcyadic pn ke 9M 0 memberhg bicypldo@jratedef er r ed

R7 f o f | a arg..sel ected .from net ethyl, t-butyl . or
cvclont pagftaitk bRl 8 S5 BaSihaha SRl nedfodton i o et hy)
or cycl ageasy fromMisbgdt, 8k psaatdr\sul fit! whbrelPsa@tiag ¥ ditioBNEYy QDE@RIEI byl }098]
Accor di n(% to anot her enbodi nent, the present invention relat esla%é)mfa

0 or a

conpound to Biree wbpiifpentyindegendenfly ppleatsdvestgeHorh abpvenyMont muefsrabis

2004/ ooodt B REEE8 B SadSl s Sl R P Rl B R R b Reging™> ™

al i phat i apphthyl, tetrahydronaphthyl, benzimidazolyl, benzthiazolyl, quinolinyl, quinazolinyl,

benzodioxinyl, isobenzofuran, indanyl, indolyl, indolinyl, indazolyl, or isoquinolinyl,
wherein the R moiety of formula I is optionally and independently substituted with up
to three substituents as set forth above.

[0080]  Preferred substituents on R of formula I, when present, are independently
selected from halogen, -CN, -NO,, -C(O)R?, -CO,R?, -C(O)NR(R?), -NR3C(O)R?,
NR?),, -NR*SO.R?, NR’C(O)N(R?),, or -NR’CO,R®. More preferred substituents on
the R* moiety of formula I are independently selected from -Cl, -Br, -F, -CN, -CF3,
-COOH, -CONHMe, -CONHEL, -NH,, -NHAc, -NHSO,Me, -NHSO,Et, -NHSO,(n-
propyl), -NHSO,(isopropyl), -NHCOEt, -NHCOCH,NHCHj3, -NHCOCH,;N(CO,t-
Bu)CH3s, -NHCOCH;N(CH3),, -NHCOCH,CH,N(CHj3),, -NHCOCH,CH,CH,N(CH3),,
-NHCO(cyclopropyl), -NHCO(isopropyl), -NHCO(isobutyl), -NHCOCH,(morpholin-4-
yl), -NHCOCH,CH(morpholin-4-yl), -NHCOCH,CH,CH,(morpholin-4-yl), -NHCO,(t-
butyl), -NH(cyclohexyl), -NHMe, -NMe,, -OH, -OMe, methyl, ethyl, cyclopropyl,
isopropyl, or t-butyl.

[0081]  According to another preferred embodiment R? of formula I has up to two
substituents, wherein said substituents are as set forth above. More preferably, R?Z of
formula I has one substituent, wherein said substituent is as set forth above. Most
preferably, R” of formula I has one substituent selected from -NR C(O)R?, wherein each
R’ is independently selected from R or Ar and wherein R is hydrogen or an optionally
substituted Ci.4 aliphatic group.

[0082]  According to another embodiment, R? of formula I is C . aliphatic group
substituted with 0-3 groups independently selected from halogen, oxo, -CN, -NO,,
-C(O)R?, -CO2R?, -C(O)NR(R?), -NR*C(O)R?, -N(R>),, -NR>SO.R?, -NR*C(O)N(R),,

-22-



R6 is selected fromCl_3 aliphatic; and R7 is selected from Cl_4 aliphatic;
provi ded that said conpound is other than N {4- [4-(4-

met hyl - pi werzaad/0ed33y| ) - 6- ( 5- met hyl - 2H pyr azol - 3- yl am nopCpurseom3mdiiee- yl sul f
anyl] - phenyl} -propionanm de. [0099] Preferred R5 groups of fornmula V are

sel ect edof ENRPO@SR 00dbre prefebubly, RE Bformiila Ihe1h ¥, alphdtic@pe@RybstitMed e
preferred,Rgbj?roups_ of formula V are selected from hydros_:;l%n or_Jjret hyl .
Most pr eP#Rdbt gropgs Brdependentlysalected femglogen,06000NOm XMk e CRR gr oups of

formul a \ 5@-'1*@@(‘?% Brom met hyl, ethyl, or cyclopropyl. Mre preferred
R6 group\sNgf%for mul a Ra're met hyl of cyclopropyl. Mdst preferably, R6 of

formul a [0083] nePrefirred @fddiiheRs of RY, e @, R?, gnd RFsindbrohla ke a¥seétrfertisel ect ed

frommethyl, ethyl, t-hutyl, or cyclopropyl. More preferred R7 groups of

fornul a %éﬁ‘?@@%@?ﬁé’&l%@%’hﬁ%t hyl or cyclopropyl. Mst preferably, R7 of

formul a Yjogay CYP+BaE : fy_ I iRvhi n the
[00s4] éapéﬂabodﬁﬁ%%hh%mg%%f@{ }fl‘a{/\ergé 8 f\ggl}géﬂ th¥/R!

genus of conpounds described 1n PCT publication 9. However,
appl i cangwuhaw &rivkcbver ed that the present conpounds have surprising and

unexpect edl.y, | ngr eas otency as. i nhipitarssof . Auror rotein ki.nase
and/ or FE@-S ] prg{eg?rﬁe%%rﬁéoéie. e‘?‘ﬁ@ﬁ%ﬂ?‘ ’Eﬁ’@f?ﬁl@ﬁ?@f?‘ﬂ ]i]r%‘gaﬁf*& gt v are
set fort hekdmblikeinlfobahew. Table 1 No. V- Structure jNo.V- Structure 4

H3 N IVMt ' 2H HS O C3y Hv H I3 _H_le)lR%\I~NN' H -NN 3 HH
H3 HH3 108086} 0 Hreferred embodimenty nf the Q arg R maigties ~Qeidiase asxet fagh

2004/ 000833 LM SRR (MR AP
[0087]  Preferred embodiments R, L*, L% and Q in formula IV are as set forth for these
moieties in formula L
[0088]  Preferred embodiments of RZ and T in R%-T-H are as set forth for these
moieties in formula 1.
[0089]  Preferably R” in the processes of the present invention is other than a suitable
leaving group.
[0090] Preferred compounds of formula I, prepared using the processes of the present

invention, have formula I':

or a pharmaceutically acceptable derivative or salt thereof, wherein R! and R? are as
defined above.

[0091]  Preferred R! groups of formula I' are independently selected from R, wherein
R is hydrogen or an optionally substituted C;.4 aliphatic group. Preferred substituents on
the Cy.4 aliphatic group of the R! moiety of formula I' are selected from -OR?, -SR?, -CN,

-NO,, 0x0, halogen, -N(R?),, -C(O)R?, or a 3-6 membered aromatic or non-aromatic ring

-23-



V- Structure No.V- Structure HH H3 ~ HIN, HINNONHH3 5\~ H-NH3 H
NSr NNS C3CH-NJHIH H, NNf.1 H" H 7 8 ~NY0----H3 NS
N XI ewpabo4/ddoddl3 H3 NeN H NH 9 H-CH3 10 N H I N H8TNS3003NIN6E V |~
NI CHCH3 H3 N\N H Kl 11 H~YL 12 NHKy~-H3 1l r ~J NS v CH j J
N CH3 h#vipg Zerbltd Bwéihdtérddionts ihdependerilyGeleCldd/frdairhittd@en, oxygen, or sulfur.

More preferred substituents on the C.4 aliphatic group of the R' moiety of formula I' are
5-6 membered non-aromatic rings having 1-2 heteroatoms independently selected from
nitrogen, oxygen, or sulfur. Most preferred substituents on the R! Cy4 aliphatic group of
the R! moiety of formula I' are NH(CHj3), NH,, OH, OCHj3, morpholinyl, piperidinyl,
piperazinyl, pyrrolidinyl, and thiomorpholinyl.

[0092]  According to another preferred embodiment, each R' of formula I' is R such
that the two R groups are taken together to form an optionally substituted 4-7 membered
non-aromatic ring having up to two additional heteroatoms independently selected from
nitrogen, oxygen, or sulfur. Preferred substituents on said ring are selected from -R>,
-OR?, -SR?, -CN, -NO,, ox0, halogen, -N(R?),, -C(O)R?, -CO,R?, -SO,R?, or a 3-6
membered aromatic or non-aromatic ring having zero to two heteroatoms independently
selected from nitrogen, oxygen, or sulfur. More preferred substituents said ring are
selected from optionally substituted C,.4 aliphatic, NH,, NH(C1.4 aliphatic), N(C1.4
aliphatic),, optionally substituted phenyl, CO,(C4 aliphatic), or SO,(C; aliphatic).
Most preferred substituents on said ring are selected from methyl, ethyl, methylsulfonyl,
(CH,)280,CH3, cyclopropyl, CH,cyclopropyl, (CHz),OH, CO,t-butyl, CH,phenyl,
phenyl, NH,, NH(CH3), N(CH3),, (CH,),NH,, (CH,),morpholin-4-yl, (CH,),N(CHz),,
isopropyl, propyl, t-butyl, (CH,),CN, or (CH;)>C(O)morpholin-4-yl.

[0093]  More preferably, the ring formed by N(R'), of formula I' is pyrrolidinyl,
piperidinyl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl, diazepanyl, or
tetrahydroisoquinolinyl, wherein each ring is optionally substituted with one or two
groups independently selected from methyl, ethyl, methylsulfonyl, (CH;),SO,CHs,
cyclopropyl, CHycyclopropyl, (CH,),OH, COst-butyl, CHphenyl, phenyl, NH;,
NH(CH3), N(CHs),, (CHy),NH,, (CH,),;morpholin-4-yl, (CH,),N(CHs),, isopropyl,
propyl, t-butyl, (CH,),CN, or (CH,),C(O)morpholin-4-yl.

[0094]  More preferred compounds within compounds of formula I prepared using the

processes of the present invention have formula V:
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HEN H 15 HNM”*c- 16 HNH TH3 I N "SVvNNS~-1J C13v A" N 17 HH
18 H NS O'v OS -27 WD 2004/000833 PCT/ US2003/019266 No. V- Structure
No. V- Strwot2oe4006838 \ H N HHNN 19\ N~ 1 Il 20 | PCTAN2003/0199%66 CN N N
[ 00104] O her exenpl ary conpounds of fornmula | prepared according to the
processes of the present invention arefset forth in Table 2 bel ow. Table
2. Exenplary Conmpounds of Fornmula | HN/l / N HNHN ~ o HNI ~N~1 OI
"N NJI /V NNS HI-1 1-2 HN HS \\ NN H®Y NNII( f I N/ I HNHH
/

Netent

R

A\
or a pharmaceutically acceptable derivative or salt thereof, wherein:
R’ is selected from hydrogen or Cj.4 aliphatic;
RS is selected from Cp.3 aliphatic; and
R’ is selected from Cj.4 aliphatic.
[0095] Preferred R’ groups of formula V are selected from hydrogen, methyl, ethyl, t-
butyl, propyl, cyclopropyl, cyclopropylmethyl, or isopropyl. More preferred R® groups of
formula V are selected from hydrogen or methyl. Most preferably R® of formula V is
methyl.
[0096] Preferred R® groups of formula V are selected from methyl, ethyl, or
cyclopropyl. More preferred R® groups of formula V are methyl of cyclopropyl. Most
preferably, R® of formula V is methyl.
[0097]  Preferred R’ groups of formula V are selected from methyl, ethyl, t-butyl, or
cyclopropyl. More preferred R’ groups of formula V are selected from ethyl or
cyclopropyl. Most preferably, R’ of formula V is cycloprépyl.
[0098]  According to another embodiment, the present invention relates to a compound
of formula V:

RG

P
Jﬁ@*

A%

or a pharmaceutically acceptable derivative or salt thereof, wherein:

R5/
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N~R\is beléctéd-fromHydgdn oNC; 4 aliphatic;

RS is selected from Ci.3 aliphatic; and

R’ is selected from Cj4 aliphatic; provided that said compound is other than N-{4-[4-(4-
methyl-piperazin-1-yl)-6-(5-methyl-2H-pyrazol-3-ylamino)-pyrimidin-2-ylsulfanyl]-
phenyl}-propionamide.

[0099]

butyl, or isopropyl. More preferred R’ groups of formula V are selected from hydrogen

Preferred R® groups of formula V are selected from hydrogen, methyl, ethyl, t-

or methyl. Most preferably R® of formula V is methyl.

[00100]  Preferred R® groups of formula V are selected from methyl, ethyl, or

‘ cyclopropyl. More preferred R® groups of formula V are methyl of cyclopropyl. Most

preferably, RS of formula V is methyl.
[00101]
cyclopropyl. More preferred R’ groups of formula V are selected from ethyl or

Preferred R’ groups of formula V are selected from methyl, ethyl, t-butyl, or

cyclopropyl. Most preferably, R’ of formula V is cyclopropyl.
[00102]
PCT publication WO 02/057259. However, applicants have discovered that the present

Compounds of formula V fall within the genus of compounds described in

compounds have surprising and unexpectedly increased potency as inhibitors of Aurora

protein kinase and/or FLT-3 protein kinase.

[00103] Exemplary structures of formula V are set forth in Table 1 below.
Table 1
No. V- Structure No.V- Structure
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[00104]  Other exemplary compounds of formula I prepared according to the processes

31-24 \NT \H HNN-NNN HH HH~N/ NN
“25 Ne%-1730  Structure
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of the present invention are set forth in Table 2 below.

Table 2. Exemplary Compounds of Formula I
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J 1-57 1-58 N-NHI N-NH HN~HNHH \/ NINONI J NOIl p ~ N
NJIOQ ) 1-59 1-60 NHN N/// NN5\ of 1-61 [00105] Preferably the
pr ocesseswonoe4@ogsesent i nventi on are used to prepare CTAESONssel ect ed
fromTables 1 and 2. More preferably the processes of the present

invention are used to prepar conmpound sel ected from Table 1. [00106]
According to an alternate ¢ |nent the present inve on provides a

conmpound of forrmula I, fornula L1, or ornula V. Rzl L2 L2 R R R
NNIIN L3 N R22 L3 N 11 IV““3 V\D204 0833
PCT/ US2003/ 019266 ca Iy acceptable erein

t

/
R', R3 Rte and Q and the prefer ts her eof ,
are as deflneQi;Eov 00107] According to pr re o-rnent t he
present invent provrdes an |nterned|a\- nula II [00108]
Accordi ng to anot her pre erred enbodi nent the present i nvention provides

an internedi ate of fornula [11. [00109] Accordr%g to yet another preferred

nmbodi t, th t t
e odl nen e presen Inv/eE<Non HN/E/\N
Y A J[i [ ]HA
SN N 4
Ay AT T

1-49 I-50

w \ﬂ/”\\ “i\N H '
LAY kﬁﬁl@ T

I-51 1-52

n—"NH

I-53 I-54

Cl

A H\W/’ \ ’ i

I-55 I-56
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provides an internmediate of fornmula IV. [00110] According to anot her

enbodi nent, the invention provides a conposition conprising a conpound of
t hi s i nvewDi2004/@n833a phar maceuti cal ly acceptabl e deri vat ipea/useémsneebe and a
pharmaceutically acceptable carrier, adjuvant, or vehicle. The anmount of
conpound in the conpositions of this invention i ch that is effective to
detectably inhibit a protein kinase, particulatly Aurora and/or FLT-3

ki nase, in a biologicalfSamwple or in a patie referably the conposition
of this invention is f at ed for adm nistrgtion te.a patient in need of

such conposition. Mb$ preferabl , the conpo i tijon P his invention is
formul ated for oral ni si#a AN L Q¢L{ The term
"patient”, as used In, s an anﬂnal! preferabl a mammal, and nost
preferably a e tern1"ﬁ ceuti cal cceptable carrier,

adj uvant, or vehigle" refers to a non-toxic carrier j uvant, or vehlcle
t hat does not troy the pharmacol ogi cal activity he conmpound with
which it is fornul ated. yRBharnmaceutically acceptagg% carriers, adjuvants or
vehicles that may be used in the conpositions of "this invention include,

but are not limted to,y7Qn exchangers, alum na, ahunm num stearate,
| ecithin, serumprotein I uch as human serun1a[bu uf fer substances
such as phosphates, ghyci e, sorbic acid, poty m sorbat e, parti al
gl yceride m xtures of [saturated vegget bIe fatt aC|ds watier, salts or
el ectrol ytes, such ot a SPHE? dis sphate

i ha chlorl coIIO|daI

pot assi um hyd en
silica, nagneirﬁgw risilivate, ponV| wne ceIIquse based
subst ances, p L%gﬂhylene gl ycol , SOdIU c rboxynethylcellulose
pol yacryl at es, Xes polyethylene pol yoxypr opyl ene- bl ock pol yners,

pol yet hyl ene gl ycol andpsool fat. -35 WO 2004/ 009883 PCT/ US2003/ 019266
[00113] The term "detectably inhibit", as used herein nmeans a neasurabl e
change in protein kinase/activity between a sanple conprising said
conposition and protein kNpase and an equival ent sanple conprising protein
kinase in the absenceg
acceptabl e derivativ
ester or other deri
adm nistration to

gaid conposition. [00114] A "pharnaceutically

or "salt" npans/&ny non-toxic salt, ester, salt of an
' und of this invention that, upon

apabl e of providing, either directly or
indirectly, a go]ne invention or an inhibitorily active
nmet abolite or/resjdue thereof As used herein, the term"inhibitorily
active metabol "te or residue thereof' nmeans that a netabolite or residue
thereof is also an inhipgior of Aurora and/or FLT-3 protein kinase.
[ 00115] According to another enbodi nent, the present invention provides
processes for preparing a pharnaceutically acceptable salt of conpound of
formul a <t r S nver @.C0 ound of
formul a tO,OIPSI, gt?reér%)?gma%rﬂégéeg%g c())? gler#grg&tn glfntvﬁrﬂloﬁlr 5%:3 gpfff' ’;}?%ae pr esent
i nvent i ocorhpdumdtsbiectdé sioreTatjibal ﬂf&tﬁiuM(ﬁabﬂeYerﬁﬂ?ﬁmlﬁ'bb@sé‘S&iﬂthe present

invention are used to prepare a compound selected from Table 1.

[00106]  According to an alternate embodiment, the present invention provides a

compound of formula II, formula III, or formula IV:

Rz1
Q/ 2 2
R* RX I R I
[ ) [
L3 N%T—Rzz /kT RZ .3 N/)\U
11 I v
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Such conversions are well known in the art. See, generally, "Advanced
Organic Chemstry," Jerry March, 4th Ed., John Wley and Sons, N.Y.
(1992). [woIeGHoorssar neceutically acceptable salts of thecrarspeund®eef this
invention include those derived from pharnaceutically acceptabl e inorganic

and or ganira paann@s:eﬁmiupaa@@tam&sgamé@@f efhefit RAFPeLAqZd 5| RS, keQude
acet at e, gl pate gi nat e, tgartat e, benzoate, benzenesul fonate,

bi sul f at & @Eﬁlgfﬁ'%{f@d e&bpﬁlﬁeélt éﬁ?ﬁﬁ@?%@séieﬁémﬁsul f onat e,

cycl opent ?@ﬁm OPiAS gdi ate,
f or mat e, [ umar at e%&rdfﬂ hgrgfgﬁgg%glbo ér op’llzuiJ %hglve%&?g/ 1Lal %%1
hem sul fanberméthq‘_iEaﬁﬁmrmlaHexanoat e, hydr ochl ori de, hydrobrom de,

hydr oi odi hydr o yet hane fonate, | act ate, namleate, rmalonate,
met hanesd E&&ﬁit e ACSOT H}ﬁﬂ’ﬁ&P@‘ﬁ’e a5 smbodinents the aresent AR yention proyides ane,

pal noat e inRRRidiAebEforRSISHYEf at e, 3-phenyl propi onate, phosphate, picrate,
pi val ate, propionate, salicylate, succinate, sulfate, tartrate,
t hi ocyane[ﬁ@,09ﬂ osy%lcamdnmd y@h@t@d:@ﬂ@mfetred @ubalimani, te, presentingentmal i ¢, whil e
not in thensel ves ica acceptable, nmay be enployed in the
S R R B Y et at o5 | 0 obt & ni

pr epar at F6N" Tmedi ates in obtaining the conpounds of
the invenbooo] andcthdide BhAbKBESHbbERehY RGARRBR pEovAdst &ﬂﬂio’sﬂtﬁﬁ sal ts.
[00117] Salts derived from appropriate bases include alkali nmetal (e.g.,
sodi um afdmppsing §sPmppundpkills invensignton arpbmtac@etlcgﬂy amgteé)éq derjvatiggmroni um

gﬂgt or o Jactedd afia)oh Ay °§§f.lca11?%c§%°‘f%ﬁgﬂéh ame?f“V'e%gc?” b o965/ 000833
PCT/ US20@30pbeibia th@éomp@lmmuﬁg mvénﬁcgi lgsa@h ﬂhﬁtrle ieffectiiielte rdetét‘:ta@]y|[ 68 (i Ilg ]bl e
or dispersiple products may obt ai ned, by such_ quaterni zation

Table 3 lgwa@éq §mf birtaagor s, endéey] RLsl - kinasenip a hilogiralsamplel a v of

f T M
0 00 N HedsirgHrationy a ga@ier@ih né¢d\bTEuch torkpoitionl Wieskpkéfetablyt the chthpositich H. J~
0 Hai of this invention is formulated for oral administration to a patient.

[00111]  The term “patient”, as used herein, means an animal, preferably a mammal,
and most preferably a human.

[00112] The term “pharmaceutically acceptable carrier, adjuvant, or vehicle” refers to
a non-toxic carrier, adjuvant, or vehicle that does not destroy the pharmacological activity
of the compound with which it is formulated. Pharmaceutically acceptable carriers,
adjuvants or vehicles that may be used in the compositions of this invention include, but
are not limited to, ion exchangers, alumina, aluminum stearate, lecithin, serum proteins,
such as human serum albumin, buffer substances such as phosphates, glycine, sorbic acid,
potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water,
salts or electrolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium
hydrogen phosphate, sodium chloride, zinc salts, colloidal silica, magnesium trisilicate,
polyvinyl pyrrolidone, cellulose-based substances, polyethylene glycol, sodium
carboxymethylcellulose, polyacrylates, waxes, polyethylene-polyoxypropylene-block

polymers, polyethylene glycol and wool fat.
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V-1VCV-1V/ ,NHNH~ t SI1 OrIKS\ I CCH Ol ~I<HCHI \M HH
He "HHHN' "N Cofl V-1 Vii NV-1 Viii HON/ IIl/ tf\ 1 O 0H®CG H
I WN HOC wGHoéd/q0p836H V-1 Ix HH V-1 x HH 10 O HR | NNPEWNUSRO301926b | NSN
V-1 xi HHV-20/ (N NN ~) HCQ salt -37 WO 2004/000833

PCT/ USZO(IQDDm26ﬁ'h€I’ENnH‘d6t%hhy inhi¥it”; as ¥sed BereliBesms@msaltabl hahdelid] The

t f. th | |nvent|on ma .be adm ni stered orally
par ont er dPgin gasE Ry S?%wegrm SKmDle Spmadsing seif semppsifon Relepicd kibatcal | v,

vagi nal | yan@ran\eh@ivalnt 4218 B4Rk ﬁ?ﬁ[o‘t’é?ﬁ kinaddi@ th€58Ben &%ff%@fdec{o osifisn IS ed

herei n i ncl udes subcut aneous, ravenous, | ntranuscu ra articul ar,
i ntra-syd801kl, iAntphasmacenticallyi aﬂcmtabie defivativi ot saltiepedss (any hot-tadiesilignal  and

' h f W L th
comost 116 48Tt &losbel By aiey SRR ot BRI Ao ety enous y.

Sterile admnﬁ@ﬁrzﬁhin&o faQédSIPwﬁf id &1’@21151@ 'Z’SP@@VIdlﬁ’@ 2ithér dificlly bR ﬁﬁiﬂ’éé’t?f' amaybe
aqueous or ol eagi nous suspension. These suspensi ons hay formul at ed

accor di ngerpopEphthisisxentionws an inhibitorily ﬁ@tl‘{@smﬁgb@ﬁc D-‘amS@Jd t@p@rfs Asg or
wet ting agent SedNheIMaP Eiﬂﬂfbﬂgnﬁiga%ﬂgg melaB81ifRloE rhdifie thereof" means that a

metabolite or residue thereof is also an inhibitor of Aurora and/or FLT-3 protein kinase.
[00115]  According to another embodiment, the present invention provides processes
for preparing a pharmaceutically acceptable salt of compound of formula I, I', or V
comprising the step of converting a compound of formula I, I', or V prepared according
to the processes of the present invention into the desired pharmaceutically acceptable salt.
Such conversions are well known in the art. See, generally, "Advanced Organic
Chemistry," Jerry March, 4™ Ed., John Wiley and Sons, N.Y. (1992).

[00116] Pharmaceutically acceptable salts of the compounds of this invention include
those derived from pharmaceutically acceptable inorganic and organic acids and bases.
Examples of suitable acid salts include acetate, adipate, alginate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate,
glucoheptanoate, glycerophosphate, glycolate, hemisulfate, heptanoate, hexanoate,
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate,
palmoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate,
propionate, salicylate, succinate, sulfate, tartrate, thiocyanate, tosylate and undecanoate.
Other acids, such as oxalic, while not in themselves pharmaceutically acceptable, may be
employed in the preparation of salts useful as intermediates in obtaining the compounds
of the invention and their pharmaceutically acceptable acid addition salts.

[00117]  Salts derived from appropriate bases include alkali metal (e.g., sodium and
potassium), alkaline earth metal (e.g., magnesium), ammonium and N'(C;4 alkyl), salts.

This invention also envisions the quaternization of any basic nitrogen-containing groups
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transdermal patches may al so be used. [00125] For topical applications, the

phar maceutical |y acceptabl e conpositions may be fornulated in a suitable

oi nt ment worzbai/censsg t he active conmponent suspended or a@CTdk2eB3®19266 one or

nore carriers. Carriers for topical adm nistration of the conpounds of

this invention include, but dre not limted tp, mneral oil, liquid

petrol atum whit petrolgﬂggl propyl ene glycpl, polyoxyethyl ene,
'errul si fying wax and water. Alternatively, the

E€3E63¢?$01s .can| be fornulated in a suitable

. ctive gonponents suspended or dissolved in

ticalkly acceptable carrijers. Suitable carriefs

pol yoxypr opyl ene |conmpound;j
phar maceut | ogbd y |[accept
| oti on or ¢ream clont at
one or nore¢ pharnac i
include, but are |not liniged=to, mineral oil,|sorbitan nonostearate,
pol ysor bat e—66—ecetyH—esters—wax—eeteary—alcehol—2-o6etyl-dodecanol ,

benzyl al cohol and water. [00126] For ophthal m c use, the pharnaceutically

accept ab{@1a9]POFhé b&ﬁﬁosﬁwg%fﬂfeﬁ{r@éh%%tﬁﬁ Iﬁa%@ﬁ@ﬂﬁte?&f&%ﬁ jons in

isotonic, pH adjusted sterile saline, or, prefera as solutions in
i sot oni cpangpiegadlyuby sdhalatien ispray.sapicelly, raitallie nassily hbuscally, vhgingllyaor- @8 at\O
2004/ 000 L US2003/.019266, preservative such as, benzyl al koni um
chlori deﬁélifn?[gr{ ﬁ%?‘f"\?érr ;ﬁ‘eﬁ%’im %ﬁ?ﬁ%ﬁ 23 UpRiherep %C?“‘Bﬁé? e al | y
accept ablrageiResintraM0Sculdyinhe-afulas] Rt@GyhovialindiaBerRI intPdiidtaBs _
petrol at um [00,12,7][ The pharmaceutical |y acceptabl e conpositions of this
i nvent i oftiRBsPaicsiHlBlesionAndiinitacrandpl pgietionr infsioadechaiqupnnBietarady.  Such
conposi t 4R . r.ad.: i | - i.n the art of
phar maceut irb(?:)gﬁ’rog g?ﬁﬁﬁgta?glﬁﬁgt%%ﬁ%@@bérﬁrpapé%@?éﬁé%?ﬁnt‘é‘%{eh?ﬁ ﬁ\éﬂle%ﬂ:s al i ne,
enpl oyi nipjdatiy forals of kel compositivas oSthistiabdmtion mesegfubmsor obdagops i on
pronoters to enhaﬂfe bi oavai | abi |.i té’pﬁfl uor ocar.pbons nd/ or_ ot her

u

convent i SFFRFELY} (Hiese SPsReniensanae Drnpglalidaceerdingge teshpidpesinosyeinghap v,

t he phar gRregubisgdbIY R Lt -1 hi i j are

formul at ed florésor al gd%&ﬁiﬁgt%?g]?ft%%%[agko%(g?ﬁ‘?ﬁﬁedl%%%ﬁs g}h%%éé@égorrpounds of
t he pr estitctabieprepimgiion may alrpelstaderbijentable salttior dresuspansioain Aaber i al s t o

pr oduce 0 Ltion in sk.ngl g dosa formw |l vary. depending upon the
host treg)tX g"dp@?lﬁ%midﬁra? T lt,ﬁ%é?’ ('hﬁ%agorosto Vaegﬁif?ﬁw TS t@néflg(t}'y, t he
conposi t betagedidlo Witohetht aceaptadleoethidest ddisoBre S8 SR B begt #e Qhter, 100
ng/ kg body wei %ht_/day of the inhibitor can be adm nistered to a patient

recei vi nBingsesWleinAR isetepis sodipmohipidel splutigpy [yaddiden, sterilm fised pdoaret hat a
specific i . .particular patient wll
depend u%(gﬁ%g&@’a‘i‘??%t I%Hfmg%SlﬁVg&ﬁg?‘%g?‘ﬁéWé‘ﬂﬁui vity of the specific
conpound[08dR0loy elor thiseuamse, dngdjanddixgh ojl genier ahplogad inbludB@synthiest , ti ne of
adm nistration,..rate .qf cretjon, drug conbjnation, and the judgnent of
the trealPRg O Hs YC@P&?P' YRS SR ps 8&91‘3&01(’(?@ 15%\@?’?%?&?“@%’@%@ bei ng
treat ed. ysBAg iR UL Rhtich ofGRIEBIELIRSY Qfard AMBudl ﬁﬁ?xﬂﬁcéuméﬁm-é&@pthﬂetohg,

conposition wll "al'so depend upon the
such as olive oil or castor oil, especially in their polyoxyethylated versions. These oil

solutions or suspensions may also contain a long-chain alcohol diluent or dispersant, such
as carboxymethyl cellulose or similar dispersing agents that are commonly used in the
formulation of pharmaceutically acceptable dosage forms including emulsions and
suspensions. Other commonly used surfactants, such as Tweens, Spans and other
emulsifying agents or bioavailability enhancers which are commonly used in the
manufacture of pharmaceutically acceptable solid, liquid, or other dosage forms may also
be used for the purposes of formulation.

[00121]  The pharmaceutically acceptable compositions of this invention may be orally

administered in any orally acceptable dosage form including, but not limited to, capsules,
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particul ar conmpound in the conposition. [00131] Dependi ng upon the
particul ar condition, or disease, to be treated or prevented, additional
t her apeutwo 2agr&33 which are normal ly adm ni stered to tPCaatS2ax3/01926€vent
that condition, may al so be present in the conpositions of this invention.

As used tabkighqueoas idpemyiads dr Beluapas)tinchagsn s tablead foabeal 0, Kadrieys
adm nistered to treat_ o prevent a particular disease, qor condition, are

known asCCBBRRYpEEdinsludslagiess agf camswarch, Lubmchting sgents, sasies megngsigay |
[00132] fetRXauRl®: t%glgawﬁx@& aP&P&‘aPacﬁH@&h%? S&?Eul@%ﬁn REGl ferative

agents may be conb he conpounds 0 nventidn to treat
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agents incl ude re n Limted 40 04/ 000833

ST Us2003) B st S BERePS St ?f{/wh elﬁ&%?&%ﬁ%%ng%ﬁ&mt Hhe,
cycl ophoggiaa) @eain év&&fe%ﬁfgaﬂh%nng]t&%h?ﬁér&geﬁt@ﬁﬁt aldoWe@iifigd. ons, and
platinum deri vatives her exanpl es of ageénts the inhibitors of this
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amant adi ne; %@nts for treating Multiple Sclerosis %h@such as beta
1H

i nt er f er SMDEEANgE buhligwd et reftahmmé%mﬁ)and thespiaroil myl ithg resteBRANt 1 one;
treat nenfge,L0o fheg%ﬁ% n@u&ﬂﬁﬁ s HAR0Rba AR %eg&% Sﬂ%%et?ﬁ&%ﬁ%?ool? r

treating schizo nTa sueh as zyprexa, risper
hal oper i [#123] anfhe phn&ﬂrmmmﬂtalbyawgﬁntbls cempbsms:mafrth]s doehBonindy alsd e

bl ock h 0 hani d | fasal azi ne;
oot R ARG G 6 TR PR e St SR,

tacrol i muggily Q&%Mb 'By t@i&i%ﬁf?ﬁi’&h@ﬁ Qnﬁﬁﬁﬁé'dllseaé&to?fﬂeeéye Nhe skin, or the
corticost er0| ds, CE/C ophopham de, azathi opri ne, and sul fasal azi ne;

neur ot r olswer irft fgact.s Guitabdstopiset iotrmulwbnmest@da]s@mmmdlﬁor each, of Kik@e
i nhibitors ntrerfer ons, anti-convul sants, ion channel blockers, riluzole,
and anti - ﬁ%ﬁ'% nEGht an agents; agents for treati ng cardiovascul ar di sease

such as [(p@u24]p! oTHsica applidation fddthé Rivker itbdtingl irf calibd EfRSH inGakehM
channel bl ockers, and statins; agents for treating |iver disease such as

cort i costWPesiEsy Oréfﬂ’&t@élt (§9e:abPH®), otith p st premaogmulation.  Topiralligent s:

agent s fﬁ‘ﬁn £ Wltpﬁ& _\?algbﬁé’ ders such as corticosteroids, anti-| eukem C
agents, gro Pact 0 agent s for treating i munodef i ci ency

di sor der E)Osmi]h aBorgepiva apbhdations .th¢ fitdid¢eukicalihaceptablapbmpogfions may

chenot he eut ents r other anti.-. iferative agents that may be
conbi ned la%éla 48 Sgllmle?wnfﬁ‘%g%ﬂ’(e 3CHY FRTRe BSULSP@%SIFd Btoliferative
di seasesdRv&RRGRE ok Hﬂré‘gﬁneﬁ u Caﬁ'ié%s m}ttoﬂlbépaﬁﬁﬁlmﬁt?ahoﬁ%'f IRX&R RndoEher
therapies or anticancer agents that may be used in conbination with the

i nventi v@lmwerémndeﬂué@g dut areopt limkted for, sxneral ¢ibignid retrolatehydbits ur ger y,

oo R S o BT g Rbicn Do
emulsifying wax and water. Alternatively, the pharmaceutically acceptable compositions
can be formulated in a suitable lotion or cream containing the active components
suspended or dissolved in one or more pharmaceutically acceptable carriers. Suitable
carriers include, but are not limited to, mineral oil, sorbitan monostearate, polysorbate 60,
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.
[00126] For ophthalmic use, the pharmaceutically acceptable compositions may be
formulated as micronized suspensions in isotonic, pH adjusted sterile saline, or,

preferably, as solutions in isotonic, pH adjusted sterile saline, either with or without a
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brachyt herapy, and system c radioactive isotopes, to nane a few), endocrine
t herapy, biologic response nodifiers (interferons, interleukins, and tunor
necrosi s Wacheroo(ssBlF) to nane a few), hypertherm a and PCmus2onsrageg¢ agents
to attenuate any adverse effects (e.g., antienetics), and other approved
chenpt hepeagsenvative sirchgs benaytdlkishing chtviden Afltetrativelgdfor ophthalnky hedsj thg dr ugs
(mechl orehham’ ne,q@ghl ora cil, Cycl ophospham c{e, Mel phal an, | fosfam de),
ant i met aBBfASEUGIEY BETEPEPR IR oPasiions saybe A9y ated Ih#boIBIMIHSWhAS - 41 WO
2004/ ooogggolgg];{.uszooy 019266 antagoni sts (6-Mercapt opuri ne,
5-Fluorouracil, Cytarabile, GCentitabine), spindle poisons (Vinblastine,

Vi ncri st i#H27Vi ndhebbimmcetPrelly teoeptable qoogopitiphs of thisiingentioh apaysilsbehe

it r osourBi BB R aBO ittt o SR FgRRp Rio e R abiornk o
Car bopl atdchhiquedé¥MRkaowh AS BRAA RS8N acetiich] RILAPARS ahd tﬁgﬁgbar 4pr ol i de,
sone

Fl utam de, and Megestrol), deevecTM adrianycin, dexa , and
cycl ophosputigisdia. saltes, emptaying bengyirlethohsi ethertivitehls praservofivespatsoationancer

t her api e to// . nei.nLh.gov/ . a list,, of the FDA approved

oncol ogyf)(rjpﬁﬁ(g[grsa{) eﬁ‘?@ﬁ%ﬂ&ﬂ%‘%ﬁ%ﬂ%ﬁé‘?%a?{bdé‘ffﬁg}eaQP?%WP]& .htm and The
Mer ck Magolabiliziguedigernidy agedts. 1999, the entire contents of which are
hereby incorporated by reference. [00134] The anpunt of additional

t her apeul§H28henMast pistssably fhe pharmaapnsicplly acrspighlercampositiapeefthisn wil | be no
nmor e thaﬂﬁeﬂﬁo@%‘fﬂﬁnﬁlﬁ'@&fwgldadﬁﬁﬁigﬁgtk]c}ﬁ be adm nistered in a conposition
conprising that therapeutic agent as the only active agent. Preferably the
amount of0a8d] t i ®hekmbinercd ieatantpomgdnof tha ptdsentinehaoh that diagteesmined
conmpositiopns. will. range . from about 50%.to 100% of .t he anmount_ normal |y
present i hihe garpsE AL Hﬁlséﬁﬁfﬂdiuﬁ‘??\ﬁomP%?mh’@earﬂm_ ¢ dpszge g‘?ﬂry‘_’vilh%peuti cally
active aﬁ@ﬁ&ldir{g(i%%g'\:ﬂ};e %@&EQE&!%& ﬁarﬁ&ﬁﬁﬁﬁBd@MiHﬁﬂ%ﬁorﬂ NGefeRPN HON

relates to a nethod of inhibiting Aurora-1, Aurora-2, Aurora-3, and/or
FLT- 3 ki aemposigensyshpyldibe farnpilated go that a desagp lo€betmep 0 91l nd 00 mez/kg bpdyof
contacting. sai Fal ogi.cal | e wi.t.h compound of . fornula V,.or a
conposi t :a%%@?g%%?f%ea%u@@grﬁ@%@wﬁagter{e@&g@ U, FecP g t?lS?eo‘TOg@Oé’éllon%arrpl e",
as used [e0180N, Itnhbuldeko baiunbenstool ithdt habédfic dosagé hndCitbdtheRSrePin@Xbf act s

t hereof; biopsied material obtained froma manmmal or extracts thereof; and

bl ood, s&PY Rafticylas patient wikdepend ppon a yarigty of Hetosy, Eraludiegitheractivigsofthe ext r act s
t her eof . [FloTm o1 AUr - raras3, . r FLT-3
ki nase ag}%é?:@?{’ 5&1}%&?& ngltp:l)%(gl’lqé gAg% 2&%}’ é’ell@ltl’tgs% é?raﬂth‘aﬁirf’ Sga&i/doll%f’ é yq{)f? pur poses
t hat ar eadmowstrationonte affexsdetibn, drmg tdbinatidn, af thejhdsnait of thehreptiiposes

i nclude, but .are t limted to, blpod.transfusion, organ- transplantation,
bi ol ogi cB Ysé%%l&?*?fﬂﬁ%?%&thwam&?%r g’g‘j?ﬁ‘?ﬁlbe duegted. ﬁ“@gf@g}m (,aolrodi ng to
anot her esiapslidistithe pldSerk MHRALGPM thebahssifich RiIMRIDADRE upbfiHebi ti ng

Aurora-1 kinase activity in a patient conprising the step of adm nistering
to particular compound in the composition.

[00131] Depending upon the particular condition, or disease, to be treated or
prevented, additional therapeutic agents, which are normally administered to treat or
prevent that condition, may also be present in the compositions of this invention. As used
herein, additional therapeutic agents that are normally administered to treat or prevent a
particular disease, or condition, are known as "appropriate for the disease, or condition,
being treated".

[00132]  For example, chemotherapeutic agents or other anti-proliferative agents may
be combined with the compounds of this invention to treat proliferative diseases and

cancer. Examples of known chemotherapeutic agents include, but are not limited to,
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sail patient a conpound of formula V, or a conposition conprising said
conmpound. -42 WD 2004/ 000833 PCT/ US2003/ 019266 [001391 According to

anot her ewbadi«®ps33 the invention relates to a nethod ofPCTiushodsiond2ag
Aurora-2 kinase activity in a patient conprising the step of adm nistering
to sai dGhavec™ adrianonm dothmedthisoneutigeréting lcydoplasphanide offuctowracil,si ng sai d
conpound, £00140] Accordi ng to_anot her enbodi nent, the invention rel ates
to a net HBALESHL taXohiiBiereEr) Smﬂ@laémyﬂkﬁ%%"%ﬁcti vity in a patient conprising

the st .epOﬁ{er%gmlﬁli%BFegeﬁﬂ_t%@inhﬁﬂogs fs?@%e%gﬁf ﬂ%@%’s% ec&fonib%Mi vV, or a

conposi tion conprising said conpound. cording to another
enbodi memcludeheithowt dintitation:rtedasrherss far AdzitecdDisbaseisntti i Ariogpt¥add 3 ki nase

activity_in.agatient, c risin he step, of L nistering to said patient
2 compouRCE Geriegtor Brdnsel DAents S SohiHO BrgIdARS: EUAIBHRY. | 00142)
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inhibiting Aurora-1, Aurora-2, Aurora-3, and FLT-3°Kinase ach:fg ina
pati ent fosdreptingMudinleSclstosis YVS)sueh a8 bateinterferom(esg Avprex end RebidOypound of
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i s knownsuchas pydysprinpiaerolifusragameds aayaphemriate mofed, intafaroes, w t hout

l[imtation,. | anona, eykem.a, or. a .cancer selected from c¢ol on, breast,
gastr ¢, CRUTER SCEFiPp! aphanigs, 448 pring, g pullisplaeing; %e,urm%ikroﬁators
neur obl agiANR acAAHoRRL k&G ase! iRk RN AVRRS iR EHE intetrO8AS Shii AGGAIHARY tO

anot her enbodi nent, the present invention relates to a nethod of ‘treating
cancer i ionghganel blockers,atlprdle,and antid agtingnirn agdntsrdgsnrfongeatiogsai d patient a

d_of. f | 3. V i 14 h ... 001461 .A i . h
Com U il A B DR B R R A B AR B

el anonmachanyielifiedkars, MRl saaientetor treatk@iTivar diRkase sGealors@)seediag from
col on, breast, lung, kidney, ovary, pancreatic, renal, CNS, cervical,
1

pr ost at echolgstyraminsy ingferonse aphantt-visalagants; agants fordreating blooddisiordsrmgpohhe st ep
of adm nj : : j: C I A osition
her eof . 1 0014 0r i SRR e, 150 PRONRS ey Bl Mles Ko den S lont | on

rel at es inomansvefihiedey difortlematcng gaouhe glopelimgenous | eukemi a (AML), acute

mhst oyt BBRSEy Rk SR ofiemeiteriRgLa TGP o ST RO 31T e pecats

conpri si gt yBe b8 tEMbREd with the compounds of the present invention to treat proliferative
diseases and cancer include, but are not limited to, For example, other therapies or
anticancer agents that may be used in combination with the inventive anticancer agents of
the present invention include surgery, radiotherapy (in but a few examples, gamma-
radiation, neutron beam radiotherapy, electron beam radiotherapy, proton therapy,
brachythérapy, and systemic radioactive isotopes, to name a few), endocrine therapy,
biologic response modifiers (interferons, interleukins, and tumor necrosis factor (TNF) to
name a few), hyperthermia and cryotherapy, agents to attenuate any adverse effects (e.g.,
antiemetics), and other approved chemotherapeutic drugs, including, but not limited to,
alkylating drugs (mechlorethamine, chlorambucil, Cyclophosphamide, Melphalan,

Ifosfamide), antimetabolites (Methotrexate), purine antagonists and pyrimidine

-4 -



adm nistering to said patient a conpound of fornmula V or conposition

t hereof. [00148] Anot her aspect of the present invention relates to the

di srupt i owoaboaiovgssi s of cancer cells in a patient, coPomiGs2eg/ot92e6 st ep of
adm nistering to said patient a conpound of forrmula V or conposition

t her eof . arfta{hhdk®q (6Memaﬁﬂopgnﬁ@ SaflabloaractOpdiabiatGerhdigabiiedspitdld foissi on
rel ates é}) of treating or lessening the severity of a cancer in a
pati ent dﬁ@r"?tg}eng]"’ccﬁéﬁ%@@ epngelbing, § ?‘EJB@’?%P opgxiletogins (Kebesider cell's by

i nhibiti formul a
V or corr%glglﬁté?lgn hteefe fﬁtﬁééicgg?g%ﬁﬁg% ter g%%ml\gﬁ] ﬁ%&ﬁgﬂﬁfb@%eg met hods
of this (GmwmnstinenLomating),iihorgenic damyOplationSarbhplatia) elmtrneso ntain an I
addi ti onal thera ut| e t he_ ad t|on pof separatey
admi ni st Cl’p?é’?‘?@?ﬁ( rTggﬁ"ilte[r lg?ﬂzlé %3&%@ en these
addi t | on@ieewtema@ﬁmﬂyenﬁa@mtﬁasgn@qﬁae Qb5 a'a‘»ﬁa@r%leai dholdiey ey be

administered to the patient prior to, sequentially with or follow ng
admi ni stmprdnﬁllsﬂetdmumnﬂi@pda@d@amﬁ thtebdpesi saes dtitpr/Gvwwir@Qathigovl,m lst der

that the i on_de cr| erel may be nore fully understood, the
foll ow ngtltg E%@?mve R O%B 4t should be understood that these

ex amol esht§d: ﬁ-‘wf;vfw fdalgbkrmaéﬁ@hbéfﬂir@gﬁd@@&%hﬁmaﬁd ane MérEk Minubl0 SBRneRAML r ued as
limting this invention in any manner. EXAMPLES Gener al Scheme: cl C H

C /0 \ G989 dhe eniirg contenis of M@lqbeare henely incprpoppted-byrefergnoes H H (0 Y-A | N
N O (NCt Exanpl e
14, g_ e llg‘”.‘%éﬁo g@ﬁe’m unpogad]d ttl%n%f %\?}tgc é&gpﬁrgésen?g{hg%égl%gélﬁ%l?sgo%us mp
subst antinstdtion willrhel m)rmbm thhotshe aﬂrbﬁmtf that wouild nKepgiBl be ®imiaistereia,a 26, 1961,

792, in the foll ow ng To a stirred solutjon of
4, 6- di chfBrRPSBLonfe P %W?Eﬁ“&r? ﬁ%e"(f%ﬁ'ﬁ only 3G1viggegatj freferably the

amount of additional therapeutic agent in the presently disclosed compositions will range
from about 50% to 100% of the amount normally present in a composition comprising
that agent as the only therapeutically active agent.

[00135]  According to another embodiment, the invention relates to a method of
inhibiting Aurora-1, Aurora-2, Aurora-3, and/or FL'T-3 kinase activity in a biological
sample comprising the step of contacting said biological sample with a compound of
formula V, or a composition comprising said compound.

[00136] The term “biological sample”, as used herein, includes, without limitation,
cell cultures or extracts thereof; biopsied material obtained from a mammal or extracts
thereof; and blood, saliva, urine, feces, semen, tears, or other body fluids or extracts
thereof.

[00137] Inhibition of Aurora-1, Aurora-2, Aurora-3, and/or FLT-3 kinase activity in a
biological sample is useful for a variety of purposes that are known to one of skill in the
art. Examples of such purposes include, but are not limited to, blood transfusion, organ-
transplantation, biological specimen storage, and biological assays.

[00138] According to another embodiment, the invention relates to a method of
inhibiting Aurora-1 kinase activity in a patient comprising the step of administering to

sail patient a compound of formula V, or a composition comprising said compound.
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di chl oronet hane (1 L) at OC was added net a-chl or oper oxybenzoic acid (143.6
g, 0.64 nol) over a period of 20 m nutes. The solution was allowed to warm
to room werper@visse and was stirred for 4 hours. The nPXITIrSe0048%92d6 | ut ed
wi th dichloronethane (1.5 L) and then treated sequentially with 50%
Na2S2C3 /[ONBYCO3 Ascdrdingan ah@th¥r é}ﬁlﬁbdﬂn):mt thgatventohic&lBtes &) Altnetdd 04 x 300 ml ),

and brine (goog\g‘% then dri edﬂéy The solvent was renmpved in vacuo to
afford aflEPngRTFFazipgseqsh Wa%mﬂ@aﬁ coEriFing the step ofedministyringad t r eat ed
sequent i %ﬁlki)ba%ﬁtr& c%ﬁfpo mﬁﬁlvtdroﬂzoﬁﬁ) ?g:ogjg}wmg%jid *1'@813[(({1 00 m )

then dried (MSH4). eso vent was re cuocto ar he title
conpound [Q040ks Accemﬂntgeto sobther c{1ﬁﬁocﬁmgnt %%@anﬁbﬂ)relatéﬁd\ﬂ\/ﬁe@d?bﬁ S 3.40
(3H, s,

5 boxyl d
Lo (a6 GREhRBE ALy ias LA DRI SorpTEIRA e SRt ap ey eREds pansi on
of conmpousid phtiénk a%mpﬂ%@ﬂfi@iﬁhl)sa w a%ﬁif%ﬁ'ﬁg%@ﬁfﬂ&%Qﬁgfkaﬁoﬁﬁ(300 )

(4-1 ner capt o- ghenyl) am de (B
was dega:i&sld y évqudmgltoﬁnothﬁemnbdmmtn@lem\tmtmn telatgeto. a flethodiokt ur e was

stirred it en at here.for our. then the sol vent was
r emoved ?‘ﬂ“@gg ?‘hd mase él&ﬁ%ub\%ga &Pg%%’il%sdn% ﬂ‘eeQ‘P RAL adpgpisfenng 8594y ) and-
washed wiphfierat caﬂlpemlﬁoﬁmhnﬁllaan 0?2 coRPbSAESH BHMEALIRE BAE @oRPHuRPdi UM
chloride. The organic extract was dried over nagnesium sul phate,

concent r 808421 o Aceesdingde anethermbadimaridthe dnvenjien slateyto 2 mihod pf oduct C was

0. 82- 0. 65" T E P TaRufontE Rfprary nd PR i ae PR AR 51, )

10. 49 ( lebmpiising Mel-slteﬁiﬁ&dnﬁmaﬂ%phg t3sHY pativpt @ panpowal dfdsyhile Vaof 6

4-1 4-chl 6- (5-neth razgl - 3-yl am no) -
E)yrl[m gl ﬁoro ﬁnﬁgﬁ{ﬁ %ﬂ‘éi‘fg% 4 i de )(/D) A an'xture of conpound C (1.0 g,
2.94 ()1@3}1 3A860:08 mgio HRSHY RYEREALR, {3 lﬁkfeﬁﬂon? ogéqeg‘mﬁ%thb@for

di et hyl f or mam de ( was treated with ditsopro ethylamne (0.614 m,
3.53 mmh)eatampréeﬂderung t@dﬂewj@‘lty%an Amgqra-:ameiﬂatadrdiséase'ﬁheondlmruma paisnist i rred

under r.. 4 .hours 0 -45 04/

PCT/ US2063 8’%%@13 ?e Th s EpE fesa ‘ﬁaﬁﬁpf%f%lapw% S’BQ’E ate. The
sol uti oncmposﬂmh@dn sﬁﬂgg@@d@fmﬁ@uny) dried over rragne5| um sul phat e and
concentrated to ford, upon crystallization and harvesting of

col our | e$801dd], st Eh%teﬂflﬁ‘éum@méedé@ﬁ% disprseD ap 99wl hegeinymogns anydispR dOVBO- d6, S

50 L sty ool o, 5

11.92 (1t4 plax)t rolex 8ngH disehs&yad ampdmpammchﬁlejlmmydmtamamudn melanoma,
4-[4-(4; eraz met -
E)yr <[3.Z ol( q‘g %‘/?r ﬂ’gﬁ &BVFH srﬁrl]fifi}“ﬁiyéigrf} ICQfYI“pIPfS?FS}’I %asﬁ?eﬂ‘{ﬁl}ana‘?ﬁrﬂ‘@al( pelanomay pound D

renal, prostate, lymphoma, neuroblastoma, pancreatic, leukemia and bladder.

[00145]  According to another embodiment, the present invention relates to a method
of treating cancer in a patient, comprising the step of administering to said patient a
compound of formula V or composition thereof.

[00146] According to another embodiment, the present invention relates to a method
of treating melanoma, lymphoma, neuroblastoma, leukemia, or a cancer selected from
colon, breast, lung, kidney, ovary, pancreatic, renal, CNS, cervical, prostate, or cancer of
the gastric tract in a patient, comprising the step of administering to said patient a
compound of formula V or composition thereof.

[00147]  According to another embodiment, the present invention relates to a method

of treating acute-myelogenous leukemia (AML), acute lymphocytic leukemia (ALL),
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(2.373 g, 5.92 mol ) was treated with N nethyl pi perazine (10 m) and the
m xture stirred at 110 for 2 hours. The excess N nethyl pi perazi ne was
renoved iwowvacumwosdden the residue was di ssol ved in et hpCTaseemstoe26evashed
Wi t h aqueous sodi um bi carbonate solution, dried over magnesi um sul phat e,
and concamstoaytesis off gastrofiedingl swpdnal tysé(GIBSRh d pavient, oBipAsiof tHeGtepi ofe
colourlesg crystals of, desired prodyct V- 151.82 g, 66%, 'H NVR DMSO d6,
(30.81 (& ,lfﬂ%/f?mag. togsaidipgtiepy a com sfiforgyula ¥ of gomgpsitign thepeoky (4H,

3.35 (mpgdqad) Si ARank : [—g,{ % . : 7.69
(2H, d), 933 (11 s)fas?’fgt.?oef(gt ( rﬁ%ﬁi&%‘% efBE’ i ‘fhs‘é&’é;r%f”éﬁgo%}é"f/ HN N
HH J\ <cadeNcdliS iV patient-dtinprising e sfed-of administering to said patient a compound

[ 4- (5-Met hyl -2 yrazol - 3-yl pet hyl ) - 6- (4- propyl - pi perazin-1-yl)-pyrimdin-2
-yl sul fgﬁér?yﬁgrﬁﬂmﬁ?%ﬂg%ﬁ’g Oﬁe (V-5): Ethane carboxylic acid

{4-[ 4- chiiey199P- ( According to another embodiment, the present invention relates to a method

met hyl - 2H- pyrazol - 3-yl am no) - pyri m di n- 2-yl sul phanyl ] - phenyl'} amde (119
ng, 0. 306f trpatinig or fessering thetppverty b d sanpaainogpaiisnt conprodeg thetstepoft h i n

Exanpl es ;i . _an i.n n- Bu 5.nL)..was, treated with N pr | pi,per azi ne
di hydr obF%Sﬁ]”pg%lg%é‘g"f%gn%fl,tﬂ%%’éerﬁs)ﬁ’y 1@1%??’%18&%&“%‘3‘}?1(1 %I‘g?fﬁ'r% BYY/ Bt ﬁg‘?é’é ne
(1.066 myitht cotpomd bf fokhild Vsolcbinpesifidrxtheredfwas - 46 WO 2004/ 000833

PCT/ US2003/ 019266 stirred at 110 for 20 hours. The sol vent was renpved

under redRfHell pr bsangliermaje gmpediment dhegpethodsotshisiinyeation dhat gtilizee par at i ve

C : id) s ot O . : 05 (3H,
L R o B i
Sg , EXgS Sil(eg Hg S@)Cal[atéiyﬁ?mﬁrﬂﬁpll‘\igg tooﬁi(%?hﬁl((\ilﬂﬂ'ohn a&)ditichal hbrapdidic sent. Whei® (1H, br
s) . . \ : .

N[ a- (4, ey oo Hmpﬁwgg RIS AIE RYTUpHERY STRasRiely dheveray e abpinistsed of 4-
acet am depihepatied: 866r ) sedteallFRI of fHIBMREU ARt HANBLImp&ldidds! N9 at

anmbi ent tenperature, was treated with a 60 % di spersion of sodi um hydride
i n m ner &f thig inve¢niipe.
[00151] In order that the invention described herein may be more fully understood, the

following examples are set forth. It should be understood that these examples are for
illustrative purposes only and are not to be construed as limiting this invention in any
manner.

EXAMPLES

General Scheme:
cl

Cl
H H
l \N + /Q/NW‘AA/KKN N\HA
/l\ /Me o e J\ o}
Cl N S HS cl N S
7 Yo
C

A B
Me Me

o, "N ’ e "
oY T oo

(),
(\N N
v
o

D V-1
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ng, 4.40 mmol ). The reaction m xture was then allowed to stir for 30

m nutes at anbient tenperature before

4, 6- di chlwoco@+messdnanesul fonyl -pyrimdine (1.0 g, 4.40 mcolys2ewo192a6ded.
The reaction was then allowed to stir for a further 3 hours before the
reaction was diluted wth saturat eBxamgpledus NHACL and Et CAc. The organic

o um o TG ER e R metby e A5 5ep ALY BEHs SWERECHONY | | oo by

I I tl
Compound 138G HeaBa Tt bl KOl ot R 400 W “%%é%“ﬁlﬂg Hg9e (3 1

s), 7.18 T(OZ stirred solntion 8f 8, 6Hi:1h;hloﬂ> %Bméthyllﬁpo)pynmldme (ﬂ) 526 @01)GB (1 H, s),

e s e
g/yrazol %@9 @J&Q%n@&’%f@@ Hhﬁhtgs yﬂw&%fu%xkx{asah@w (#]}o @%g ¥l :  Conpound

mol ) was suspended in di chl oromet hane cooled to OC
and treatt%nperamtdﬁnd \mscshmd@mre‘tlhmlm "Ehrlmbqtlmvm%dmlﬁRBAmﬂndMOmnnqhmtes at 10

bW - Eabho ) A A or SRR Dtoroiseou! NoCRh snistion Fhraobiy. "

gr adual | Yatt REHOS dolufiod (¥ /1300W1E; 6h@Bfind@ 0bhs1) ﬂ@ﬁ%emmgsmpsn{@s%lve@ce al l

the starting materi al had been Consuned, the solvent was renoved in vacuo

and the M8sieRoved iomaeugeosiffordesoffuvhiteiselid wighrepaedissaleedHREOAs (§Lve t he

o 850, 9%@ﬁgﬁg?ﬁ“%ﬁt?%%%ﬁ%@%@é@%ﬁiﬁ)gﬁ‘6‘1) S i @(Wﬁfﬁ% 2.10

(3H, s), dﬁed.(M@SG)Z) (Td, solvent Was2embo3&dl zn&hcu&t&ﬁf&d@@e fithdtonound (APad 2H,  d),
5.50 (1H, s) éH brs,1756§al—& 7.80 (2H, d), 9.42 (I1H s),
10.50 (1M ﬂg)sohd 562 Qobiyicld. 4§ NMB &Rileog. %mgr%ahg T84HBosy 0. aci d
{4-[4-(4-nethyl -pi perazin-1-yl)-6-(5-nethyl -

pyrazol - 3-yl am no) - pyri m di n- 2-yl sul phanyl ] - phenyl }-am de net hanesul fonate
(V- iii): Corrpound V-1 (515ny, 1.1 Examglle 2was suspended in ethanol (80 ni)
and heatpd reflux, Tq the clear solution was added net hanesul fonic acid
(106ny, YEIPPml)e cawhoxyliceacid e ichorpyeinidin-2olsulpbanylbphenyihr t her 10

m nut es. pffige (ﬁ:yw&ﬁp&@fonadﬁceﬂ@&n{& (FO0 44108 h28T0LE Or@]wgfﬁeand the

sol vent was evaporated until|l a preci p| tAate began’to m xture was
t hen cookalioxdiccl Gruetchptorpgsnyl)-amifleniBe 8i5ig, 4#64amhbB it eblutbyol (300 mfat i on

before being dri under (vac t .aff d.the title.conpound. ite
solid ( 6‘6 ﬁe%’gay SVREPAOR: #‘2’3@ SitfRF o T8y myx Wﬁwtlﬂif? a?% 82 (1H,
m, 2.36C 1(11@1& nifb gen?atﬁﬁ)sﬁl%irb fd})l hodr ﬁ}%n%el%l‘&&k‘lwaﬁr}em&eﬂ% Sadb. GBE, 1n),
3.79 (br s, OH), 4.14-4 @E? 5.50 (1H, s), 6.05 (1H, s), 7.49 (2H,
d), 7. 72r¢mye veps digolyed mﬂhyls'c)ceta 6qu(l)md weshed Jithro, agoequsisplugpn B anpl e 9

potassium carbonate and sodium chloride. The organic extract was dried over

magnesium sulphate, concentrated to a low volume and allowed to crystallize. The

product C was collected as colourless crystals, (11.15 g, 74%). 'H-NMR DMSO-d®, &

0.82-0.89 (4H, m), 1.80-1.88 (1H, m), 7.55 (2H, d), 7.70-7.76 (3H, m), 10.49 (1H, s);

M+H, 340.

Example 3
Cyclopropane carboxylic acid{4-[4-chloro-6-(5-methyl-2H-pyrazol-3-ylamino)-
pyrimidin-2-ylsulphanyl]-phenyl} amide (D): A mixture of compound C (1.0 g, 2.94
mmol)and 3-amino-5-methylpyrazole (314 mg, 3.23 mmol) in dimethylformamide (6 ml)
was treated with diisopropylethylamine (0.614 ml, 3.53 mmol) and sodium iodide (530

mg, 3.53 mmol). The mixture was stirred under nitrogen at 85 ° for 4 hours, cooled to
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The foll ow ng conmpounds set forth in Table 4 bel ow were prepared according
to the processes of the present invention and by nethods substantially
simlar twothesmosat forth in Exanples 1-8 above. The @®kariseoemsni®ati on
data for these conpounds is sumarized in Table 4 bel ow and includes 1H

NVR, nel idoﬁgteplpiefatturé g djluted Rdthratisy acétpee Thalsofulibh wdatvashedwigswaket her Wi se
i ndi cat S&JE annotated 1H NVR, set forth . in _Table 4, was obtained at 400
MHz in BFLP W magnssiiY Sinbetsand sonesairated 4y 5 migg afferdaupem 000833

&%gﬁﬁggé\bgﬁi%& r uct ur e Nﬁ@fmﬁs%ﬂ&gﬂg@h&é Ei%ggi?%% 178,(% .00

(3H, s), HZNMR(DMSOqOI SIBSBO 0‘]8'724HZnI,4]1|7r18$(11$ 18), (1[mKHds)§ISQElE\(lI)I,b155)42

439.4 V-2 h )7 gm& ﬁi N~s | (2H,
d)y, 9.206041 Hslar 1705%@{@47%@ 812K sLOZﬂse s) (1@447@1)1 mlmw,l 24
(914, s)q 1.98 (3H s), 2.68-2.70 (4H, ES+ 178-181 m), 3.31 (4H, masked
si gnal ) 367 35 V-3, 5.35 (1H NES ~NCs), 5.96 (1H br s), 7.47 (211,
d), 7.79 (2H, 465.38 NI N~S 1 d), 9.20 (1H, s), 9.33 (1H, s), 11.66

(111, S) HN' \V/ 0.97 (614, d), 1.25 £331; t), 2.00 (3H s), HN" 2.35 (2H
q), 2.45 (4H, br s), 2.65 (1H, br s), 3.35 (4H, br s), 5.40 (1H,

, 6.00 V4 , 20 (1H, \ /N
3) 5 C%éll}%)ﬂﬁﬁ%i: cyarbékyh@ racﬂ)lf ~[4« @Qnét%}ﬂ-pl az1K 14 @ %2(? me 13%1% . § 5 00

(311, s) py1agel- 3-mm1mn31-p2rmﬁd(rm4ylsnjph@yﬂ@Kw&kobu @’ﬁb)t ﬁpnmoﬁncm Hs -
g gg g ]1‘:123;‘7;7: g, %#éaﬂlpb]qvasbtreaaé lelilzi%?lgét%%]%)ﬁer@n%@é nil) a1\1d th:qll_nngtuzg stgr%é& d).,
at 110° for 2 hours. The excess N-methylpiperazine was removed in vacuo then the
residue was dissolved in ethyl acetate, washed with aqueous sodium bicarbonate solution,

dried over magnesium sulphate, and concentrated. The residue was crystallised from
methanol to give colourless crystals of desired product V-1 (1.82 g, 66%), "H-NMR
DMSO-d°, § 0.81 (4H, d), 1.79 (1H, m), 2.01 (3H, s), 2.18 (3H, s), 2.30 (4H, m), 3.35
(masked signal), 5.42 (1H, s), 6.02 (1H, br s), 7.47 (2H, d), 7.69 (2H, d), 9.22 (1H, s),
10.39 (1H, s), 11.69 (1H, s).

Example 5

I
~ fx@r

V-5

/\/

N-{4-[4-(5-Methyl-2H-pyrazol-3-ylmethyl)-6-(4-propyl-piperazin-1-yl)-pyrimidin-2-
ylsulfanyl]-phenyl}-propionamide (V-5): Ethane carboxylic acid {4-[4-chloro-6-(5-
methyl-2H-pyrazol-3-ylamino)-pyrimidin-2-ylsulphanyl}]-phenyl} amide (119 mg, 0.306
mmol, prepared by methods analogous to those set forth in Examples 1, 2, and 3) in n-
BuOH (5 mL) was treated with N-propylpiperazine dihydrobromide (887 mg, 3.06 mmol)
followed by diisopropylethylamine (1.066 mL, 6.12 mmol). The resulting mixture was
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0.80-0.82 (414, n), 1.81 (111, n), 2.01 ES+ HN N~ (3H, s), 2.68 (4H,
(5H nm), 451.3 V-7 5.43 (1H, s), 5.99 (1H br s), 7.47 (214,

3.1-3.5

m,
d),

ES- 7.69 WPHpoapps3d. 21 (1H, s), 10.40 (1H, s), C 449.4 PRI/GS2d0/0TR6¢ 1H, S)
0.08 (2H, m), 0.46 (211, m), 0.84 (1H, m, 1.09 (314, t), 2.00 (3H s),
2. 19 ( 2Hstirddd atE[$9° fo 29410(1@14 The)solvamzlvaas(péiﬂ,oved undr 3&lutcetbpieentire} 33d the V- 8

signal),

9 23 (1Hesidpe PB@&@ES%% P’(“%ﬂaﬁg HPMJ @@f@iﬁ%eébﬂwowo?% Hﬁ" 42 (21°1,

(4H

5.41 (2H, d), .70 (211,

d),
2.53

[ i OSON 1B BB, D100 P 5,09 ki S0 Pt y PR .63 g 35

7.47 (21§.),, 6P (IH bis) EB4§ 221, 4))7.7@ (A2, d),19420 $)H, s}om)(Ys (1H4s),a)1 703(11-1;3& H77. 4

-49 WD 2004/ 000833 PCT/ US2003/ 019266 No. Structure MP. 'H NWR

Mass Spec HN 1.01 (9H, s), 1.09 (311, t), 2.00 (3H, s), ES+ 2.34 (2H Qq),

2.5 (masked signal), 3.36 V-10 | %61 163 (masked signal), 5.42 (1H,
S)

(111, s)

s), 5.98 (1H, br 495.4 ES /-~"

s), 493.

t), 1.81 (1H ES+ HN m, 2.01

(masked
(2H, d),

0.48-0.59 (2H, m, 1.75-1. &

(1H m

2H, d), 7.70 (2H, d), 9.21

4 \\/N 10.08 (1H, s),
2. 3 (614, m, 3.35 ~N
signal), 5.43 (1H, s) .
7.69 (214, d), 9.23 {H

acetamidophenol (666 mg, 4.40 mmol) in anhydrous THF (40 ml), stirring at ambient
temperature, was treated with a 60 % dispersion of sodium hydride in mineral oil (176
mg, 4.40 mmol). The reaction mixture was then allowed to stir for 30 minutes at ambient
temperature before 4,6-dichloro-2-methanesulfonyl-pyrimidine (1.0 g, 4.40 mmol) was
added. The reaction was then allowed to stir for a further 3 hours before the reaction was
diluted with saturated aqueous NH4Cl and EtOAc. The organic layer was separated,
washed with saturated aqueous NaCl and dried over sodium sulfate then concentrated in
vacuo. The residue was purified by column chromatography (Silica Gel, MeOH:CH,Cl,,
5:95) yield the title compound 1.25g, (95%) as a solid. 'H-NMR (400 MHz, DMSO-dg):
82.06 (3H,s),7.18 (2H,d,T=8.5Hz), 7.62 (2H, d, T = 8.5 Hz), 10.05 (1 H, 5), LC-
MS: ES+=298.16, ES-=296.18).

Example 7
Cyclopropanecarboxylic acid {4-[4-(4-methyl-4-oxy-piperazin-1-yl)-6-(5-methyl-2.H-
pyrazol-3-ylamino)-pyrimidin-2-ylsulfanyl]-phenyl}-amide (V-19): Compound V-1
(1g, 2.1 mmol) was suspended in dichloromethane (20 mL), cooled to 0°C and treated
with a dichloromethane solution of mCPBA in 10 aliquots at 10 minute intervals (each
aliquot consisting of 100 mg, 0.44 mmol in 1 ml DCM). Each time an aliquot was added
the solution turned brown and gradually returned to a yellow colour as the mCPBA was
consumed. Once all the starting material had been consumed, the solvent was removed in
vacuo and the resulting orange oil was purified by preparative HPLC to give the title

compound as an off-white solid (69 mg, 7%); "H NMR (DMSO-dg): 0.85-0.91 (4H, m),

—A7—

(1H,

S
7. 47

11, s),.2.3 . , ~
(%3 V-11 ES- s), s), 7.
s), k 1Q) 40 (1H, s), 11.69 (114, s)

8 (318, t, J = 7.5H), 1.61-1.75

(
’Nﬁ%—(ﬁ,G-ﬁiéﬁo&gﬁgﬂmﬂim— -iloxy) lgi%e}n’yl] -ace an211d7e1A ﬁl’tlon 0 4-3 4

.69 (111, s) 0.80-0.82 (411, m), 1.01 (3H,



HN HV-12 H- n), 3.20-3.30 (4H, n), 5.47 (111, s), 6.10 ES - N (111, brs),
7.47 (2H, d, J = 8.4Hz), 7.70 N N=S (2H, d, J = 8.4Hz), 9.20 (1H, brs),
10. 13 463WB2004400£3811, s), 11.74 (1H, brs) 0.81-0.82 (4MCTrHS200/00%6¢3H, t),
1.05 (3H, ES+ HNt), 1.81 (1H n), 2.26-2.38 (8H n), 3.35 493.4 V-13
(masked gi9gr(aH) m)32. M(KHLJSJ,E‘ HH 16(93 m;mzsmﬂw)s)so 37661(4}{%11)43 o®)(2H7. 70
(211 d), &;ﬁﬁ s) g‘&{ s) 491.4 0.54 (211,
0. 799% 58@ <(1 % 1(1H911r$)a75? 4))789 (%Td @1312 (H}I 41830 (L), m,
2 32- ESt; NN _ N 2.36 (611, nm), 3.35 (masked signal), 5.45 505.4
(114, s), 1§ 67 (1H brs), 7.47 (2H, d), 7.70 ES- (211, d), 9.23 (1H s),
10.38 (1H, s), 11.70 503.4 (1H, s) 0.49-0.59 (2H, n), 0.76-0.85 (211, m),
1.08 (3H, t, J = 7 5Hz), 1.63-1.72 (1H, .m, ES+ HN Na" 2.19 (3H, s),
2.23-2.38 (611, m), 3.30-3.43 V-15 Exagpled iy 1y 5 50(1H s), 6.15 (114,

brs), 7. ¢§ctbpPe %gh ﬁboxﬁc%c{d?%ll&l@mﬁ%thyl%l 4'1'%% {l}&-&zﬁe hqu %ﬁo 5 477. 37

N~s 8. 6Hz), (1H, brs (311, s),
2.07 (3lpyrza)ol-3 Wlamﬂmyrmﬁdlmwlsm&ﬁpphm} amlide Be@An¢smtvaatt Gi-gnal ) ,

5 44 439 br s 47 ES. (211,
o 231 £LOmPRe Vi (3iihne L 1 gher) oy upbacli eylyot o6 his) g fesied 1

2004/ 00083RixPAY thiS2RABIMERDA6Gas d¥ded ﬁeﬂﬁﬁéﬁﬂﬁn{\ﬁ &2id (1bbhYR Magsnotpgta N 1. 23
(9H, s), 1.97 (3H,. s), 2.20 (3H, s)

the reaction mixtire was refluxed for & further 10 minutes. The mixture was allowed to

cool to room temperature and the solvent was evaporated until a precipitate began to

form. The mixture was then cooled to 0 °C and the resulting precipitate collected by

filtration before being dried under vacuum to afford the title compound as a white solid

(290mg, 47%); "H NMR (400MHz, DMSO-dg) 0.81-0.82 (4H, d), 1.82 (1H, m), 2.36

(6H, s), 2.83 (3H, d), 3.03-3.12 (4H, m), 3.40-3.47 (2H, m), 3.79 (br s, OH), 4.14-4.18

(2H, m), 5.50 (1H, s), 6.05 (1H, s), 7.49 (2H, d), 7.72 (2H, d), 9.61 (1H, s), 10.41 (1H, br

s), 10.80 (1H, s)

Example 9
The following compounds set forth in Table 4 below were prepared according to

the processes of the present invention and by methods substantially similar to those set
forth in Examples 1-8 above. The characterization data for these compounds is
summarized in Table 4 below and includes 'H NMR, melting point (m.p.), and mass
spectral (MS) data.

Unless otherwise indicated each annotated 'H NMR, set forth in Table 4, was
obtained at 400 MHz in deuterated dimethylsulfoxide (dmso-ds).
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2.30-2.33 (4H, m, 3.31 (4H, masked V-17 signal), 5.37 (1 H s), 5.96 (1
br s), 7.47 481.4 N (2H, d), 7.79 (2H, d), 9.24 (1 H s), 9.38 ES - S|

o (I H sWp20d4®¥8361 H br s) 479.4 / 0.76-0.91 (4H, nPCTAISAM3D1D86 ( 3H,
m, 1.76- ES+ H1.86 (1 H m, 2.18 (3H, s), 2.22-2.43 (6H, 479.3 V-18 N
m, 3.3-3.4 (4H obscured) 5. 46 (1 H, s) ES. 6.08 (1 Hbr s), 7.49 (2H,
d), (1 H s), 11.72 (1 H s)
1.1 ygl! | 28236(5Hr‘r)298
(2H, br [35T; dz 1% V-AU[ =N T N I37-5- (4H Tr;, 540 (1H P5 (1H,
br s), 7.5®.453.5 B&&:@re(ZH d)|, @p70 (2H, d), 'BNMR(1H s), Eg{f@ M+H) +
" (1H A —{AE L e O 1.1c Bty —2 003 —s3—2 45PN HN H
H 3.65 ({4H, s)), 545 H, 6.105 (1H, br s), M5 -1 1 ~N 1 N|238-2B9 7.50
(2H, d),| 7.80 (2H d Yo. 25 (1H| s), (MOM@L@ZO 3H,S)J\@1N(2I5q)10 0Bs{ 1H, s),
11.70 (111, b| 9 (3;4 t), 2. 002(3 @klm)s 3 ( 819481 549) , | B84 HN NB
2.59 (28 Vi, ﬁjg (ma'ske &‘%? ){ )| BS39] (111,
s), 5.77 (1H, ), 7. > ) 30 9(1 %] 432407 ES-
1.63

br s) 411.4 H109 311, ),
9nqr'z|-| s), 2.26 (6H p) 2 B3 ES+

mhf =t (1, s)\%o 57 (1H, s) ]

1 44-1. 46 (Am, m
5

-3 N - 13 (2H, ), 5.45 (1H s), 5 84 481.3 (LH. br|s),
6.75 (1H, br 2H, d), BS 5 |1m(9ﬁ,§,a.9@21ﬂ,s)d;).ax-&oQEH(LFES%% 10. 05
(1H s),| ¢79.4 ~" AN *11 65, 108-181) [rohdl3.31 (41, Rasdd s(e3H), 593 (12 )‘}'6E$ 1, s),
2.34-2. 44 (12 é\[(’%nskéd sgned (5, b89)5547(@, 1), 711y (21| 49711 v -
5.43 (1H, s), L47 (2, 920 (1H: 9.%43 (1838, .66 (1H, 5)] 7>

I§ 0.97 (6H, d), 1.10 (3H, 1), 2.00 (3H, s),
A n 235 (2H, ), 245 (4, br 5),2.65 (L, br | o,
V-4 /ﬁ\ /@/ji/\ - [9,3.35@H, brs), 540 (1H, ), 6.00 (1H, | 4=
~ A ! br s), 7.50 (2H, d), 7.70 (2H, d), 9.20 (1H, :

5), 10.10 (1H, 5), 11.70 (1H, br 5)

I<“ 1.01 (3, ), 1.09 (3H, 1), 2.00 (3H, ), .
w 2.31-2.37 (8H, m), 3.35 (masked signal), | oo

V-6 - z‘\[(\ - |542(1H,5),6.01 (11, brs), 7.47 @H, d), | “2&
PN /Q/ I 7.70 (2H, ), 922 (1K, 5), 10.07 (1H,5), | 4op ,
&y 11.69 (1H, s) :

0.80-0.82 (4H, m), 1.81 (1H, m), 2.01

(3H, 5), 2.68 (4H, m), 3.1-3.5 (SH, m), ES+

V-7 g W!/A - |5.43(1H, 5), 5.99 (1H, brs), 7.47 (2HL, d), 42;'_3
| 7.69 (2H, d), 9.21 (1H, 5), 1040 (1H,5), | 4.0 4
11.70 (1H, s) :
0.08 (2H, m), 0.46 (2H, m), 0.84 (1H, m),
[ 1.09 (3H, ), 2.00 (3H, s), 2.19 (2H, d), ES+

Vs - , _ |234(2H, q), 2.44 (4H, m), 3.35 (masked | 493.4
f | J@/ T signal), 5.41 (1H, s), 6.00 (1H, brs), 747 | ES-

~ A ' (H, d), 7.70 (2H, d), 9.23 (1H, 5), 10.08 | 491.4

A (1H. s), 11.66 (1H, )

0.33 (2H, m), 0.42 (2H, m), 1.09 (3H, t),
i 1.62 (1H, m), 2.00 (3H, s), 2.34 (2H, q), ES+
V-9 ):K i 2.53 (4H, m), 3.32 (masked signal), 542 | 479.4
(1H, s), 6.00 (1H, brs), 747 (2H, d), 7.70 | ES-
(2H, d), 9.22 (1H, s), 10.07 (1H, 5), 11.69 | 477.4
(1H, s)
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ES-

7.67 (2H, d),

9.22 (1H s),

10. 14 (1H, s),
-51 WO 2004/ 000833 PCT/ US2003/ 019266 No. Structure M P.

536. 4

-,N11.70 (1H, s)
"H NVR Mass Spec

1. 06 (3H WD)2004100883(3H, s), 2.20 (3H, s), ES+ 2.31 (2HPCO)US283B266msked
signal), 2.84 - 5 H (3H, s), 3.38 (2H, m, 5.42 (1H s), 5.77 4ES 3 \ (1H,
s), 7.45 &\?H, 7. 65 H d), 9. 00 4PB9. 4 (1H,1 o 18 (1H] Mhss L1. 68
(1H br |sNosN 110 1.49 (@@ k), 1.60 (2 HN N 2./06hde3H, S),
2.35 (2H—O7; J.Wb), ESTT 16 N—= §TFU(_L|=| b), ovﬁ—(um 0] >),
7.50 (2R, d),|438.3 7 (2H, dy, 9.1:10ﬁ , 81)09 g.lQ §0 %ﬁl,s s), 'f ofN N-\3
11.80 (4H, bris) 1.1 éﬂ t), ﬁ 70 (2@,34Edﬁ 9 én (o ,%N Nr E§+3 (2H,
q), 2.70 vasd1, s), 3@‘/?7\ 185163 lmz?skédkbgﬁal) 5483185%),6 H(l}ﬁl‘bn (1H,
s), 6.00 (1H,| br ; ¢ 7.(50 (2Hs), dX7 &, 7. 10214, d}j)),’zlaHlﬁ ( % ), H
g 5 10. 10 (lH,é/é/S ll 70 (1H, brj s) l: 10.0§ H, 5),t1).69 @HOH (3H, s), f'5 (611,
s), ""I'|[ 2.3t2.4 (4H m, 3.15|(2H, s), 5.40 (1H, s), ES+ 1-§ B5 (1H,
br s), @.75 (LH, br s), ,7.45 (2H, 441.B d), 7.70 (2H, d), 9. 04 (1H br s),
10.10 il v "N N (1H, jgﬁ 11. 65 ([LH, br [08-0.8H4E, ©9 10BEH, 1.,)1,81 (X8 H m,
2.03 (3H, s),|HN I 22 (3H s), 2@9 (03 |BHL ) 232 20\(6 411}3 1-9
3.3 (mask¥d1s gnal )7/@\5@/2 ) 5. Afmapkep signaly 343 (1 sy Oé (B0 e
s), 7.4d (2H, o1, [a), o. % &8, d)l o 1382? 4)47741| 70
465.4 (|1H, s 1.09 (3H, ), 1,94 AHHS 15 95931 ) ES+ 1110 N H
_ 2. 30- 23861t ..,, A4 11, )61 94—470—2———H (1::, S—74D (2H,
d), 7.69 (2H,|d), 7.95 FES 0.48-0.59 (2H, m), 1.75-1.87 (2H, m),
S 1.08 (3H, ,J = 7.5Hz), 1.61-1.75 (1H,m), | o ,
P, 2.32 (28, q,J="7.5H2), 2.61-2.71 (4H, | == =
V-12 /Ek k ! - |m), 3.20-330 (4B, m), 5.47 (1K, ), 6.10 | “22°
Ny (1H, brs), 7.47 (2H, d, J = 8.4Hz), 7.70
i I/K/Q/ Wl/\ (2H. d, J = 8.4Hz), 9.20 (1H, brs), 10.13 | *63-37
| (1H, 5), 11.74 (1H, brs)
/E\g‘ 0.81-0.82 (4H, m), 101 3H, ), 1.05 GH, | o,
Ny ), 1.81 (1H, m), 2.26-238 (BH, m), 335 | ;="
V-13 ﬁ - |(masked signal), 5.44 (1H, 5), 6.03 (1, br | “£o
D 5), 7.47 (2H, d), 7.70 (2H, d), 9.25 (1H, 5),
O A 10.30 (1H, s), 11.74 (1H, 5) 4914
h
0.54 (2H, m), 0.79-0.82 (6H, m), 1.01
B (H, 1), 1.69 (1H, m), 1.82 (1H, m), 2.32- | ES+
Vo1 s _ [2.36 (6H, m), 3.35 (masked signal), 5.45 | 505.4
N W\/X (1H, s), 6.07 (1H, brs), 7.47 (2H, d), 7.70 | ES-
/Ck /Q/ l (2H, d), 9.23 (1H, 5), 10.38 (1H, 5), 11.70 | 503.4
Q“ o (1H, s)
_
0.49-0.59 (2H, m), 0.76-0.85 (2H, m),
< 1.08 (3H, t, ] = 7.5H2), 1.63-1.72 (1, m), | o,
P 2.19 3H, 5), 2.23-2.38 (6H, m), 3.30-3.43 | , =57
V-15 f\ ’ . - |@H,m), 5.50(1H, ), 6.15 (1H, brs), 748 | “EC°
S (?H, d, T=8.6Hz), 7.70 (2H, d, T =
i lN)\sO T 8.6Hz), 9.23 (LH, brs), 10.04 (1H, s), 47737
N 11.71 (1H, brs).
P
/[\<N 2.02 (3H, 5), 2.07 (3H, 5), 2.18 (3H, 5), Ese
N 2.30 (4H, m), 3.35 (masked signal), 5.44 439 3
V-16 - |am, 9,603 (1B, brs), 747 @B, ), 767 | “Eg
/Q/ \I( (2H, d), 9.23 (1H, 5), 10.14 (1H, 8), 1171 | ,227
(18, s) :
/
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N NS (1H s), 9.27 (111, s), 10.07 (1H s) 468.3 sll" 1.10 (3H, t), 2.05
(3H, s), 2.35 (2H, d), HN 3.30 (4H, s), 3.70 (4H, s), 5.45 (1H, s), ES+
1-11 N - WOoRBo4Wbs33br s), 7.45 (2H, d) 7.70 (2H, d), 4PETAS2Q3B%AH, S),

10.05 (1H, s), 11.70 (1H, br ~ | "'NNSs Sl VJl+ -52 WD 2004/ 000833
PCT/ US2 Oi@)())19266 No. Structure MP. H-NIVR SMass &fc [\ 1. 09m6sH] t),
2.00 (3H, 2. 25- SAergy  £S4 WY: ~ . 3.35H(BMR i al Iy magkegkcs{gnal ),

3.51 - 12 TH—m =%-4?-=-Tﬁ=-s=)-==e=ﬁﬁ=¢%5 A—ttrbr—s], 7.47
(2H, d),| 7.70 (2H . © (1H |s), 10.08 (1H, s), 11.70 (111] s)
481.4 HO- 1.110 (3H, f)N 1. H o q). 1:233% )9119;17 3@5),220'(331 70 (285 +d], 2.00
(3H, s), §.3}5 (2H, . t), 3p4r2e H, A
S 545 (1¥47 ), 6. )l 6.85 % Hdggﬁgz,ﬁ% 7'.E’9—(2H, d),
9.20 (111, s)| 553l EI@B [9). {1 ,mp& 0058 | (a4 1) |
0.78-0.99 (2H , .68 (311, tf, J , .72 (1H, m|, | ~N
2.21-2.43 (6117, 3 23-3 40 (414 m ES+ 114350(2H s). 5. 48 (1H,
s), 6.1d (1H[ brs), ;5(5(74 7.19-7.36 [5H, m), 7.46 (214, d, J = ES
§3H

'_\

8.5Hz), |7.68 [(211, d, [3= 8.5Hz)| 9. 21loG8%% (4B, 460-1.89 (a1 10 OR-| ( LH, |
11.70 (114, brs) 1. , Al 12- 1. P26 (1R14), 229 (3Hs) ZQZ-(ZQH((SH H s
&zéao 2. 90/18..36.48H Nosphrod) (17 3. 2

2.02 (3H,VdP,| 2.35
5.45 (1H .00 5 /@ 11, b (1H70r3) H | ™ 9.50
453. 3( ( ”%% 1175 Pﬁ& %4%9%4 iz %Hﬂ%’ 7.4

I>< 1.10 3H, 1), 2.00 (2H, s), 2.18 (34, s),
Ny ) 137 5. |2-28-2:36 (SH, m), 2.98 (2H, brs), 3.32 MS
V-20 (, : 1380 |4 m), 5.40 (1H, 5), 6.05 (1H, brs), 745 | 453.5
| )\/Q/Wl/\ ~ (28, d), 7.70 (2H, d), 9.20 (1H, s), 10.10 | (M+H)+

WS (1H, s), 11.70 (15, 5)

\
N Iﬁ 1.10 (3H, 1), 2.00 3H, s), 2.45 (2H, q), MS
i 3.65 (4H, s), 5.45 (1H, s), 6.05 (1H, brs),

-1 /(KN N\ﬂ/\ 238-239 7.50 (2H, d), 7.80 (2H, d), 9.25 (1H, s), (I?/li?—l:)i
K\N N)\s ° 10.05 (1H, s), 11.70 (1H, br s)

< 1.09 (3H, t), 2.00 (3H, s), 2.34 (2H, q), ES+
»; 2.59 (2H, m), 3.04 (2H, m), 3.3 (masked | =27
I-2 oo . - |signal), 5.39 (1H, s), 5.77 (1H, br s), 6.85 :

(1H, s), 10.07 (1H, s), 11.63 (1L, brs)

i ES-
Ny (1H, 5), 7.47 (2H, d), 7.69 (2H, d), 9.07
LT

1.09 (3H, 1), 1.35-1.37 (2H, m), 1.44-1.46
I\Q (4H, m), 2.03 (3H, s), 2.26 (6H, m), 2.33 | ES+
13 N |, 9),3.13 2H, m), 545 (1H, 5), 5.84 | 481.3
Lg HY\ (1H, br s), 6.75 (1H, brs), 7.46 (2H, d), ES-
ON\/\N PN Q/ ! 7.68 (2H, d), 9.05 (1H, 5), 10.05 (1H,5), | 479.4
i 11.65 (1H, br s)
J/\’§~ 201 3H,5), 207 (3H,5), 2.34-2.44 (120, | o,
T ; m), 3.3 (masked signal), 3.55 (4H, m), 538.3
I-4 m /@” Y| - |543(1H, ), 6.02 (1H, brs), 7.47 (2H, d), Ea
Yy : 7.67 (2H, d),9.22 (1H, 5), 10.14 (1H,8), | gap s
N 11.70 (1H, s) :

0
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NaN 1.00 (311, d), 1.08 (3H t), 2.00 (311, s), HN 2.35 (2H, q), 2.55-2.90
(3H, n), 3.65-4.25 1-16 ~N N (5H, m), 5.45 (1H, s), 6.00 (1H, br s), 7.45
ES+ 455380 200400083311, d), 7.70 (211, d), 9.25 (1H, br #LIs00@019%6, s),
11.70 (1H,_ br s) 0.47-0.55 (214, m, 072081 (214, m, 108 (3H, t, J =
7.5Hz), [1ATT(9H, s), 1.62 1.73[(111, |y, 2.32 ( b Mass, | ES +
C1-17 3 %@ 4 41 (slf‘ e 5. 48 |( AR s) 6. 10 (éﬁMRS% 33 17 ), | 7. 47
(2H, d, [3 .SFZ), (.70 (411 T ES - = VHZ), 9.29 (I1407Ts)] 10-0p s
863.36 |*Y 11 74 (1H brs). (111,])~ 1.10 (311, t), 2.01 (3H s}, 2.3b (2H,
q), HN 3.16-3. 18 (411@, 3.52-[3. 54 ([A404(3tnY, 1 BSH, H12ABCHEN, - 5. 43, (111,
s), 6. 0 (|114, br s), 6,891 (111, t), [2835(% q)6253>7( Sadisigne] 2847 32 03H ),
7.49 (2H, ES- ﬁ B@r\ 9.728 %HS)% (21:{011)094 11115 5gg. 4| 11.72
(111, s) -53 9@9@ uszooa 32'% M R39.4H NVR
Mass Spgc 0.|95 (6H s), 1.10 (3H, t), ~1/ H 2| 20
(2H, t),| 2.39 (2H, q), 2.60 (2H, br s), ES+ 1- 19N 151 152 3] 80 (2H, br
s), 5.50 (IH| sS), 6.05,(IH br NT5 s)f, 750(2H ay; /ZU(ZH dy, D.15
(1H, s),| 467. 3 10 051H s), 11.70 ([} 1. 75 ([LH, br
s), 2.00 (3H, 2‘ 30- 2. 40 |( 3H, gﬂag %4}} { %ﬁs)’ b0 159] 160
3.45 (3H, 1), r ), 9. 45 (ks ,,S)’%Sﬁj(lH‘ g GLH ESE 5),
7.50 (2H, d), 7 7 /EH 39 3 9. 1576 Db 10|, it o@ﬁ(u(x,iﬁ, éP8-311° 70
(1H, br |s) 11.80 (1H, brs)
/[\< 1.10 3H, 1), 1.70 (2H, s), 2.05 (3H, s),
| e~ ) 2.35 (2H, q), 2.70 (2H, s), 2.75 (2H, s), ES+
-7 . d - |3.45(2H, 5), 5.50 (1H, 5), 6.00 (1H, br 5),
/fj\ /Q/ T 7.50 (2H, d), 7.70 (2H, d)), 0.15(1H,s), | 433
O L 10.10 (1H, 5), 11.70 (1H, brs)
I< 1.10 (3H, 1), 2.05 (3H, 5), 2.15 (6H, 5),
y L) 2.3-2.4 (4H, m), 3.15 (2H, 5), 540 (1K, 5), | o,
I-8 ﬁ ; -~ _ (51582 (7101{(,21;?()136.75 (zgibgs),)ww QH, | 401
" 7. , d), 9.05 (1H, brs), 10.10 '
NNy [ N)\/Q/ (1H, s), 11.65 (1H, br s)
{ 1.09 (3H, 1), 1.78 (2H, m), 2.03 (3H, 5),
L) 2.22 (3H, 5), 2.33 (2H, q), 241 (4H, m), | ES+
19 ook ‘ _ |3.3 (masked signal), 3.50 (2H, m), 5.48 467.4
ﬁ~ /@/j(\ (1H, s), 5.97 (1H, brs), 7.46 (2H, d), 7.68 | ES-
" A g_g d)), 9.14 (1H, s), 10.06 (1H, 5), 11.70 | 465.4
s S
\
J\S\ 1.09 3H, 1), 1.94 (31, s), 2.20 (3H, 5), ES+
110 /(l\ _ [230-2.38 (6H, m), 3.42 (4H, m), 6.94 470.2
L (1H, s), 7.49 (2H, d), 7.69 (2H, d), 7.95 ES-
Yy S (1H, s), 9.27 (1H, s), 10.07 (1H, s) 468.3
/"\)
I\§N 1.10 (3H, 1), 2.05 (3H, 5), 2.35 (2H, d),
N 3.30 (4H, s), 3.70 (4H, s), 5.45 (1H, 5), ESs
111 . : - |6.05(IH, brs), 7.45 (2H, d), 7.70 QH, d), | 42,
| )\Q/\[(\ 9.20 (1H, 5), 10.05 (1H, s), 11.70 (1H, br :
N N/ 5 S)
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0.50-0.58 (2H, n), 0.78-0.85 (2H, m), 0.90 (3H, d, J = 6.1Hz), 0.95-1.05
(2H, | nm), 1.09 (3H, t, J = 7.6Hz), 1.51-1.64 (3H ES + n), 1.66-1.75 (1H,
M), 2.32 WRH0AMOosB3= 478.37 1-21 "" H - 7.5Hz), 2.66- 2PCS/US2043/0m9266
3.96-4.08 (2H m. 5. 48 (1H, s), 6.16 (1H, brs). 7.48 (2H 476.39 q, J =
8. 6Hz) , 9 [2H d,.J = 8. 6Hz) 9.18 (1H, brs).,.10.04 (1H s),| Mhesd (1H,
brs) 0. 83\? 31 (4H, S‘Hict“ff 23-1.BENMBH| m), | 1.86NMR 2.c4s£,gg4, s),
2.34 (6H, EST HN 3. L7 (gH—m A7 (IH, S, 5861 ,
2034 1122 6!80 (1H, bp{s), 7.4p (2H, 1@091(3}7,(35200(@111113 s Ftsn?- 07 (1H, s),
35

10.41 (1H, s)| 11.65 (1K) br 491]4 s) ), .
2.04 (3H 192, |2.28 (6 W (2H, amram(m@ﬁ%mam@ do@3 ‘fgy m,
5.48 (1H s), 5 89 I ) & 6 81 ES{(1K,bhk), 147 (38),,d), 7.7 @H( BH,22d) 1% 68 (2H,
d), 9.06 493. s),  10.38 ({LH, s) |(IELK), 6GOK(1H,s), BE.7G)HE) 10 (3ﬁ” . 1.47

(2H, q), QO(ZH m 2.03 (3H s)."P.35 (2H @), 2.85 (2H, Hr

3.23 (2H d),|5.45 (1H, s), 5.90] (1H, brlo€H, t)E@8(211,-q2437-l(9HSZ oE (1H d),
7.50 (2H, d),|7.70 (2H,/‘§%, 453.B HN\- lm(%ﬁg) 200 E.IH,) 236 ( |55 (1H, br
s), 9.10 31[1; Ns s), 10710 (1H, B), 11/*83 H_ieﬂ 3‘57r( Ié)m) 35092 g)ﬁig Hes) | 1.82
(1H, m,| 2.22( (3H, S%@Nﬁrﬂ\z.Bg( 21%2 (Hdhakeed)y, |5. 81
449.4 S .;\g\ 4 (1H br ,101 ) N N'|(2H,
d), 7.65 (2H, 32 (1H, br s). 451 s) 12.10(1H brs)
- 54 V\O UUZi/ UJU866 |"b|/ UDAUUSII 01 266 0.46-0.58 (2H, m)’ 0.78-0.89 (21_17 1’11),
1.08 (3H, t, T = 7.5Hz), 1.62-1.72 (1H, m),
s, 2.21-2.43 (6H, m), 3.23-3.40 (4H, m), ES +
14 S _ [3.50 (21, ), 5.48 (1H, 5), 6.10 (1H, brs), | 555.34
N . 7.19-7.36 (5H, m), 7.46 (2L, d, J = ES -
(\J@\Q T 8.5H7), 7.68 (2H, d, I = 8.5Hz), 9.21 (1H, | 553.40
@\/\) §), 10.03 (1H, s), 11.70 (1H, brs)
I<" 1.07 (3H, 1), 1.12-1.22 (2H, m), 1.70 (2H,
w5 d), 2.02 (3H, s), 2.35 (2H, q), 2.80-2.90 Es+
15 ) A - (3H, m), 3.95 (2H, d), 5.45 (1H, s), 6.00
[ ;\ /Q/ T (1H, brs), 7.45 (2H, d), 7.70 (2H, d), 9.20 | 4533
/O " (1H, ), 10.15 (1H, 5), 11.75 (1H, br )
I\g 1.00 (3H, d), 1.08 (3 1), 2.00 (3H, s),
o 2.35 (2H, ), 2.55-2.90 (3H, m), 3.65-4.25

116 g nﬁ(\ _ |(5H, m), 5.45 (11, 5), 6.00 (1H, br 5), 7.45 4%?3
| )\ /©/ (2H, d), 7.70 (2H, d), 9.25 (1H, br s), :
10.20 (1H, s), 11.70 (1H, brs)

0.47-0.55 (2H, m), 0.72-0.81 (2H, m),
1.08 (3H, t, J = 7.5Hz), 1.41 (9H, s), 1.62-
1.73 (1H, m), 2.32 (2H, q, J = 7.5Hz), ES +
117 '@ n _ [3.30-3.41 (81, m), 5.48 (11, 5), 6.10 (1H, | 565.33
ﬁ/k O/ T\ brs), 7.47 (2H, d, J=8.5Hz),7.70 2H,d, | ES-
Y J=8.5Hz), 9.29 (1H, brs), 10.05 (1H, s), | 563.36
ﬁ/\r"v‘ 11.74 (1H, brs).
I\g 1.10 (3H, ), 2.01 (3H, 5), 2.35 (2H, q),
" H 3.16-3.18 (4H, m), 3.52-3.54 (4H, m), ES+
_ L d [543 (1H, ), 6.08 (1H, brs), 6.891 (1H, t), | 515.3
-18 ~ ij\ /©/ ' 6.97 (2H, d), 7.23 (2H. 1), 749 (2H, d), | ES-
7.71 (2H, d), 9.28 (1H, 5), 10.09 (1H, 5), | 513.4

Y S 1172 (1H, 5)
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No. Structure MP. "H NWR Mass Spec HN I ! 0.81-0.83 (4H nm, 1.81 (1H,
m, 3.29- ES+ " 3.31 (4H, m, 3.59-3.61 (4H, nm), 5.82 438.3 1-26 (1H, s),
6. 22 (1H,wbr206§q0083336 (1H, s), 7.48 / s (211, d), 7.64PCTHS2a)B/012688 (1H,

s), 10.37 ES- | (1H, s)L 12.10 (1H, s) 436.4 0. 81- o 83 (4H, m, 1.81 (1H,
m, 2.37 41 (6H, 3 (rmasked 5|gnal) 3 5Q 1 27 (2H| Mpss 8. 44
(1H, s),| 591 (1H, "fuc%lf% 48113097 N I | N a (T Bor s), 7. 36gebH s)
7.47 (2K, Oy, [ 7-6D ES (2 d); 9. 3Z (1A, 37, J.U7>“8 (J.H Sy, 1210 &7
"N HN | |0.81-]0. 83 (4;(%, 0.96 |(6H, d I(IJOI? 2.41-2. 48 (411
m, 2.69 (1H, m) 343428 N-s \[ N N - H&rs)(LH, s)| 6.24
(1H, br E§1gs , \36 131 g23 52 47884 | YN
9.31 (1H, s), Hy s O@pﬂ S AndSi é ( L4673 1179
0.77-0. 48 (41 L. 28 1 55 (EH, rr), 10.05 (T8 s}, 1880 (1fzbr y1) '2-2. 43| (6H,
m, HN | 3.08 317 (2H, m, 5.81 (1 rs), 6.04 ES 1- 30 (1H brs), | 6. 84
(1H, br 789 CtH—brs) 479735 7. 7 oH—d =8 6H—7652H d, J
= ES - §.6Hz)|, 9 12 ( brs), 10.33 (10 (&) D, IFFTIHbrs), 220 OBL O11, brs
0.78-0.89 (4H, /1 86 (311, m,|?>392¢ 180331, mp 2 %@Em 252 38-2.5p (2H,
m, HN ﬂi H@. [70- 2 8 ﬁzsgﬂ%a@ o0 2, i 0 abgs) 5%38‘5% s),
6.15 (1H, brs, 5. 34 § f?ZEZEj 0. 0).8 4 7.63
(2H d, |J = B8 125 (111, bpsg 1B ss 01 S)s) %% 41 12|11
(1H, brg)
0.50-0.58 (2H, m), 0.78-0.85 (2H, m),
0.90 (3H, d, J = 6.1Hz), 0.95-1.05 (2H,
K m), 1.09 (3H, t, 1 =7.6Hz), 1.51-1.64 GH, | o,
M/ m), 1.66-1.75 (1H, ), 2.32 2H, q,J= | == o~
I-21 /EK " . - 7.5HZL)1r,8 2(.?51—2.;786(112?,( lmﬁ), 39)6—;23 ((;II:II, ES‘_
iy m), 5. ,8), 6. , brs), 7. s
B /KO/ T q,)J=8.6Hz), 7.69 (2H, d, J = 8.6Hz), 9.18 +76-39
/O (1H, brs), 10.04 (1H, s), 11.74 (1H, brs)
0.80-0.81 (4H, m), 1.23-1.38 (6H, m),
J:< 1.82 (1H, m), 2.04 3H, s), 2.34 (6H, m), | ES+
102 _ [3.17 (28, m), 5.47 (1H, 5), 5.86 (1H, br s),| 493.4

7
T YA 6.80 (1H, brs), 7.46 (2H, d), 7.69 (2H, d), | ES-
O\/\M [ O/ ! 9.07 (1H, s), 10.41 (1H, 5), 11.65 (1E, br | 491.4
H S)

0.80-0.82 (4H, m), 1.81 (1H, m), 2.04 ES+
(3H, 5), 2.28 (6H, m), 3.15 (2H, m), 3.53 | 402"

N\
,/
I-23 b - |4H,m), 5.48 (1H,5), 5.89 (IH, brs), 6.81| "o
Li Q (1H, brs), 7.46 (2H, d), 7.68 (2H, d), 9.06 | 02",
(1H, s), 10.38 (1H, s), 11.66 (1H, br s) )

1.10 (3H, 1), 1.47 (2H, q), 1.90 (2H, d),

/C< 2.03 (3H, 5), 2.35 (2H, q), 2.85 (2H, br s),
[ b 3.23 (2H, d), 545 (1H, 8), 5.90 (1H, brs), | o
1-24 ' " - [7:05(1H, d),7.50 2H, d), 7.70 QH, ), | 4zo's
O\ ﬁ /@/\(\ 8.30 (1H, br s), 8.55 (1H, brs), 9.10 (1H, :
' ,,/Ks ° s), 10.10 (1H, s), 11.70 (1H, br s)
N D 0.83 (4H, m), 1.82 (1H, m), 222 GH,9), | pq

, 2.8 (4H, m), 3.33 (4H, m) (masked), 5.81| 2=
1-25 f O/TA - |(IH,9),6.24 (1H, brs), 7.36 (1H, ), 7.48 | “cor
~ A (2H, d), 7.65 (2H, d), 9.32 (1H, br s), 4513

10.35 (1H, s), 12.10 (1H, brs) '
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0.72-0.90 (4H,
ES +

(3H, m,
brs),

m, 1.31-1.54 (311, m,

1-32 "~ _3.12-3.50 (2H, m,
7. 380(2064/000833) ,

747 (2H, d, J

HN H 2.20-2.35 (2H, m),
5.80 (1H, s),

2.57-

2.75

6.22 (111, 437.3
ES N N 5 8. 6Hz) PCTAG2003DIH266, J

8.6Hz), 9.29 (1H, 435.37 HN J s), 10.36 (111, s), 12.08 (1H, brs) -55 WO
2004/ 00 813:]3 ACT/ US2003/ 019266 No. Strjcture in,p. ' H NVR Mass|9ges |\ 1. 15
(3H, t, [JN 7. 5Hz), IR 3H, )|, P25 HN H 2. 400(WMR m) | 3,303,940 [4H
m, 5 80 ESH 33N _(J.T'-‘I,_b), 6. o CIH—ors)y— 738 (iR ) 748
439.34 Il (2H d, J[=)8.6Hz), 7.66 (2@81_@_,83?%5?81(1}1 N Bhe 8. GEg), 9.32
(1H, s),[ 10.06 (1Hy's), 12.12 A37.39 |3l3Nbe hh3.5658) ¢rNn), 5.82 *
1. 10( 3H|t 1967 5Hz )R, 362K thd="| HN 7. BHE)), 6.3 @H; b3 sMbe((fits), mes |385- B. 69
(4H, ES|+ 1-34 |N/£\.s 1H! s)|, 6. 21(1H],I&b,7b4sz)l,d),79.1821}(,1],-ho.3¢26.% “\|brs),
7.47 (2, d, (J J'876H), 7.65 (IH, d, [EBLs), NI 8. 6Hz), 9.38 A s),
10.04 (AH_s)| ~424.38 12.10 (1H, brs)} 1'lj ~ Shrinks 0.81-0.82 (4H m,
1.81 (1K, m,} 2.08 ""ON_ 140C (gH, s), 0%'-%.%3 y—%)l%rl ix 7"3 .}Q-& 12 (2H, m,
ES+ 1-35 Meljts 5.81 ( ; s), 6./03 (1H2_4é>(6ﬂs y, 3! ( ékg ggac’lgygj(ﬂ%- 49, | s),
7.38 (1H, S):| 7-47 (2K, *d), .7. (2H, gH,ngs,Mmgg\gm( Q). 9232 | (4BKl3 br s),
10. 34 (1H™S)[, 12.05[(] H,g ?(3 124 282" [ayer §,)7.3601H, 6, B-(O0,&8, 764H, E6) , [ 1. 80
(1H, m,| 2.24 Shfipks 6 ), 3. 10- 3. [LBLERE32 (11, 5,054 (R, SA2EST 47930C (4H,
m, 5.84 (1H[Pr"SY, 6.05 (1H, Hr s), WBLsB4 1-36 Melts 6.87 (1H, bf s),
7.41 (1H—s)s 7.484\2%\1), NI~ N~—N—209=242—F—66—2H—d{—9—13{ (1H,
br s), 10.35|(1H ES- [209-212 N|C s), [2! B . 80-0; 85 (4H ,
1.82 (1K, quijn), 2.49- 2.45 “%éﬁ n, z,ﬁg,ﬁ%ﬁﬁ“ﬁ;@,ﬁ?g@x‘zﬁéﬁ’ ,E§+
I-28 | j\/©/ | - (masked signal), 5.82 (1H, s), 6.24 (1H, br 4;2'3
Y ), 7.36 (1H, 5), 7.47 2H, d), 7.65 @H, d), | ,=",
\r~\) 9.31 (1H, 5), 10.37 (1H, 5), 12.10 (1H, s) :
/Eg M+H
1-29 T : 220-222 -
N " 479
a__ oY
0.77-0.88 (4H, m), 1.28-1.55 (6H, m),
Je 1.76-1.88 (1H, m), 2.12-2.43 (6H, m),
wy 3.05-3.17 (2H, m), 5.81 (1H, brs), 6.04 ES
_ g g |18, brs), 6.84 (1H, brs), 7.39 (1H, brs), |+479.35
0 1Y b\ i TA 747 QH, d, T=8.6Hz), 7.65 (2H, d,1= | ES-
o 8.6Hz), 9.12 (1H, brs), 10.33 (1H, s), 477.41
12.06 (1H, brs)
\ 0.78-0.89 (4H, m), 1.59-1.86 (3H, m),
/E>« 2.18-2.26 (3H, m), 2.38-2.52 ( 2H, m),
w Y , 2.70-2.83 (2H, m), 3.28-3.55 (4H, m), ES +
131 Ny Y<] _ |5.88.(1m, 5), 6.15 (1H, brs), 7.39 (1H, 5), | 465.34
PN /O/ ! 747 (2H, d, T =8.6Hz), 7.63 2H, d,T= | ES-
Q o 8.6Hz), 9.25 (1H, brs), 10.35 (1H, 5), 463.41
) 12.11 (1H, brs)
D 0.72-0.90 (4H, m), 1.31-1.54 (3H, m),
ey 2.20-2.35 (2H, m), 2.57-2.75 (3H, m), ES +
_ ! _[3.12-3.50 (2H, m), 5.80 (1H, 5), 6.22 (1H, | 437.3
I-32 ﬁ /@ \(4 brs), 7.38 (1FL brs), 7.47 (2H, d, T = ES -
Y S 8.6Hz), 7.64 (2H, d, J = 8.6Hz), 9.29 (1H, | 435.37
an_J ), 10.36 (1H, s), 12.08 (1H, brs)

-5

5-



1-37 | "~ 131-132 3.33-3.38 (4H, n), 5.85 (1H, s), 6.30 (1H, ES+ br s),
7.40 (1H, s), 7.50 (2H, d), 7.70 (2H, 490.3 / d), 9.35 (1H, s), 10.40 (1H,
s), 12. 10WODbh4/dons3s) 0. 80-0.82 (4H, m), 1.63 (4H, m, 1P63/Us2@anies (1H,
m, 2.33 (6H,_m, 3.10-3.13 (2H, m, ES+ 1-38 rrptgreat 5.82 (1H, s), 5.99
(1H, br S%]‘ 6. 87 (1H, br 465 E$39 cl~-N~\ 1 erbélt@g 7.38 ( Nasss), 7.46
(2H, d),| %5 (2H, @ 31 346°8 9| 17 (1H 10. 37 (1H.se, | 12. 07
(1H, br Uzstru tsduu-,r m, L [I5-2.0g (o, 44444/T A, 21)
2.63-2.19 (1H i 1. 91-3. 64 (6H, W5(3E,@B=ZS%Q{12@H “ES+ "[' IN
5.80 (1H, s), 6 15 6 24 (1H,| 2br s)240 m B3-36-3.40( 4 m )73 Hisé%
7.46- 4. 491-62H, \BM(ZH 2 1 r‘i’ ?QH482< ES 48
475.4 3gnd 10, 4 12.09 (1H, ({% pggéo 7 _9
PCT/ uszc03/0L9 No. Structure M P L R XN, m,
1.15-2.02 (5H. .222247(1H. 2.79 (1H 2m . ES+| 2.91}3.62
(6H m, 4. 03 4.53 ( 1-40N 5 Js; 213§ qﬁzzn (1H, | 2br
s), 4773 ES- HN | /| 7 35 (1H s),75ﬁz §4 69 b-ds 69| 475. 4
(2H 2d), 9,32 7 ! 5)4@21(1ﬂﬂbr S350 1112 (85.¢lH, br
s) 0.79- 589 (4H 9 (lH, bm,,74742H\a 1286887)27.532 4H| B§
2.90-2.99 (1H /\ , 49 AH, s), |758882) L1, (115 10.046018B0), ( LH42ES [+ H N
brs), |6.95- (4H r‘r) 7. 40 (1H, ~ s)21070B0384.36 / 1-41 31 1 Nj \ II
(2H, d, F=MNH—7-69(2H - =—ES 8 6Hz) 936t —s) 1640 1H,
$), 12.15 482,37 (1H brs) Shrinks |0-81-0-82 (B, m), 1.81 (1H, m), 2.08
140°G |(6F $), 233 QH, brs), 3.10-3.12 0, m),| ES+
135 Molts |5-81 (L 8), 6.03 (I, brs), 6.79 (1H, br | 439.40
ﬁ bg0. |9> 738 (1H,9), 7.47 2H, d), 7.64 (2H, d),| ES-
ogoec 012 (1L, brs), 10.34 (1H, 5), 12.05 (1H, | 437.24
br s)
¢ |0-81-0.82 (4H, m), 1.80 (1H, m), 2.24
2 S;‘”.pk (6H, m), 3.10-3.15 (2H, m), 3.51-3.53 ES+
D 130°G. |4 m), 5.84 (1, br ), 6.05 (1K, brs), | 4%
1-36 ~ Jik /Q/YA Melts |6:67 (L, brs), 741 (1H,5), 748 (28, ), | “2¢
[ ] I 7.66 (2H, d), 9.13 (1H, br s), 10.35 (1H, -
NN N 20%-C212 . 12.07 (0HL, br 479.39
Js! 0.80-0.85 (4H, m), 1.82 (1H, quin), 2.40-
N 2.45 (4H, m), 2.58 (2H, 1), 2.70 (2H, 1),
., ! 3.33-3.38 (4H, m), 5.85 (1H, 5), 6.30 (14, | ES+
I-87 (\NJEE)\ r YA 18113215 ), 740 (1H, 5), 7.50 (21, d), 7.70 (2FL | 490.3
l d), 9.35 (1H, 5), 10.40 (1H, s), 12.10 (1H,
../\/\) br s)
. 10.80-0.82 (4H, m), 1.63 (4H, m), 1.63
e 2';'8”"(33 (1H, m), 2.33 (6H. m), 3.10-3.13 (2H, m), 455339
138 Y motareat |82 (1, 9), 5.99 (1, brs), 6.87 (1H, br | “ g
IKN /@% e’:r’fr’]:r? ), 7.38 (1, ), 7.46 (2H, ), 7.65 2H, d), | ;<27
NP N 20 oG [9-17 (1H, brs), 1037 (1H, ), 12.07 (1H, :
brs)
0.80-0.83 (4H, m), 1.15-2.02 (5H, m),
2.22-2.47 (1H, 2m), 2.63-2.79 (1H, 2m),
> 2.91-3.62 (6H, m), 4.03-4.53 (1H, 2m), ES+
130 W . 580 (1H,5), 6.15 and 6.24 (1H, 2brs), | 477.3
/ﬁ\ﬁ /@/j{A 7.35 (1H, 5), 7.46-4.49 (2H, d), 7.657.69 | ES-
Dy A ! (2H, 2d), 9.32 and 9.37 (1H, 25), 1048 | 475.4
) and 10.49 (1H, 2s), 12.09 (1H, brs)
_56_



HN 1 N> 0.80-0.88 (4H, m), 1.82 (1H, n), 2.88 (3H, s), 3.13 (4H, br s),
3.48 (4H, br s), ES+ 1-42 168-169 5.82 (1H, s), 6.27 (1H br s), 7.40 (1H,
s), 515.3W0R06m00BBl, d), 7.68 (2H, d), 9.41 (1H, s), 10PEO/USEe3/039266 12. 15
(1H, br s) 0.86 (7H, m, 1.43 (2H, rr) 1.80 (1H, n), 2.23 (2H, t), 2.33
(4H, m, 31 S HN (rmaskgd), B1 (1H, s) 23 (1H, br | 9YassES-
463. 4 1-3@-7.36 (1@"1% Ie 7. 48 (ZIIPPd) 7.65 (2|—H RESt 9. 31| (e B).
10. 35 (IFA; 2715 (IH~—br 2469- 3 95) PRSI — I,
2.22 (3H, s),|2.89 (4F\m, 3.33 (4H, ) - 7T 5 1} 44
(1H s), 6.24 (1H b 7,36 A(J1H, 5)29?-3613(@ (;8!‘-14531()1112 5 d) ,
9.32 (I H, 1ho 79" H, ), [s%8 (110s)(6lid.and6 240 .0 7(34H, m,
1.80 (1M qui A D 43 (jaH, m 7.32(1ms)(m4.4pxzﬁ,a),@.35-(.&14 \ H
3.28-3.35 (6H 5.80 (1H, s),| 6.25 [(WH2A)123250dB3N-(1BIsHH0.4) 1H,
s), 7.50_(2H, _ 7.65 (2H ES+ |. 543, [3nd 199 (18, 3% 12.0H{Hghs) 10. 40 (lH s),
12.10 (4H, J Jor s) 0.80-0.85 (4H, m), [0.706:8¢ @H, my}.80-18BOH(MH, |HN H~| qui n),
2.67 (1H, br 3.65 | r‘r) 4.05 1- 651273~NHIH1M9Q:%€P(1%»IH)(1H br s), 5.85
(1H, s),| 6.25 (1H, br 3y, .40 (1fY SS>§- §(1H7 6% , SH | d),
451.3 " 8480 (1H, st}@f) (1H, s DL B d70 | 4850
2004/ 000833 A No. Str }i{ " ’ ij\:@f SQ 3:7
0.80-0. 85 (4H 1.82 (1H, quiln), 2. é,%rsﬁ i 1 ?SZH, ' E),
3.22-3.26
D 0.80-0.88 (4H, m), 1.82 (1H, m), 2.88
! " (3H, s), 3.13 (4H, br s), 3.48 (4H, br s),
1-42 ﬁ\ oy W(A 168-160 [5.83 (18, 9, 6.27 (1, br ), 740 (1.9 o
Y 7.50 (2H, d), 7.68 (2H, d), 9.41 (1H, s), :
A 10.40 (1H, s), 12.15 (1H, brs)
0.86 (7H, m), 1.43 (2H, m), 1.80 (1H, m),
D 2.23 (2H, 1), 2.33 (4H, m), 3.31 (4H, m) ES.
N (masked), 5.81 (1H, s), 6.23 (1H, br s), 463.4
1-43 f - [7.36 (11, 5), 7.48 (2H, d), 7.65 (2H, d), Eor
~ P 931 (1H, 5), 1035 (1, 5), 12.15 (1K, br | =5°
\/N\) s) )
e 0.83 (4H, m), 1.82 (1H, m), 222 BH,8), | pg
Vil ] 2.89 (4H, m), 3.33 (4H, m) (masked), 5.81 4775
I-44 m WA - |(IH,s), 624 (1H, brs), 7.36 (1H,9), 748 | Lo
N : (2H, d), 7.65 (2H, d), 9.32 (1H, br’s), 4704
10.35 (1H, s), 12.10 (1H, brs) :
0.80-0.84 (4H, m), 1.80 (1H, quin), 2.40-
> 2.43 (4H, m), 2.72 (2H, 1), 3.03 (3H, 5),
\ " ! 3.28-3.35 (6H,m), 5.80 (1H, ), 6.25 (1H, | o
145 /Eb\ /@( TA 154-155 [brs), 7.40 (1H, 5), 7.50 (2H, d), 7.65 2H, | 2"
O : d), 9.35 (1H, s), 10.40 (1H, s), 12.10 (1H, :
br s)
/ 0.80-0.85 (4H, m), 1.06 (3H, d), 1.80 (1,
W quin), 2.67 (1H, br s), 3.65 (1H, m), 4.05
: (1H, br s), 5.85 (1H, s), 6.25 (1H, br s), ES+
e QQ/ W/A 160-161 17 40 (lH?s), 7.50 (2H, d), 7.65 (2H, di, 451.3
Y 9.30 (1H, br s), 10.35 (1H, s), 12.10 (1H,
""\) br s)
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1-47 | | " 158-159 (2H, n), 3.42-3.45 (2H, m, 3.50-3.58 ES+ K'a (6H, n),
5.85 (1H, s), 6.25 (1H, br s), 7.40 564.3 (1H, s), 7.50 (2H, d), 7.70 (2H,
d), 9.35 \(vmpomosss)s, 10. 40 (1H, s), 12.10 (1H, br s) OPTIAG28B/0(9%6E 1),
1.79 (1H, , 2.36 ES+ (4H, m, 3.3 (nasked signal), 3.48 (2H, s), ol N5
\ | "~ -[527.4 1-48_5.81 (1H s 6.1,(1|Tbr 7. 24-7. 35e H m,
7.47 (2H] Sﬁ 7.63 (§'ifr10tl=]1), 9.33|585P4 | (1H, Iﬁﬂ\éﬁ (1H, Mésgg (1H,
S) 0.80-)&51 |y, 2" =),
3.3 (masked E$+ 1-49 - gnal) 3. 49 (QW0§)(4H,5n)4]282((]IH-Jquﬁ)23$ 09 541 4
(1H br $), 7/25-7.35 H/ AT (214, 1?_}3177(21@@ 92322306, b. 23 (|1H,
s), 10.39 k411, 539. 4ﬁ 6594159< -FADZBO( 19 -3 D. B3 (|6H,
d), 1.82[(111, t), 2. S)§27 H(Ew 49| 584.3 | 1-50
5.87 (1H| s), 23(1H br s) 740(1+ 40 ’%)ﬁ d), 7.|74
(2H, d), 9. 271(1H br s). .4 10|35 (1+ 6? 8)46565 I \N
HN H~ H 1.10 (Eh, t, J:7.5HZ), 2.36 q, :151\N/ 7.]5Hz) ,
3.32 (311, s)| 5.80 (1H[Yrs), 6|05 ES owsq@\ﬂtH\m)(lnq(lmme)z,sw 1p- E7S+ 5 (611,
n, 7.49 (|2i§’ d, 446.3[ ¥N N”YSB/A: 8. 6I—L H, 1), ¥3 ( aﬂlﬁds1daal)$48(8{,ehzgz 48 ES
(1H, brs),“0/11 (1H, [s U5 (1H; b 1(1 4) 6 %(lHebr%?@‘i%@S gﬁ?
0.89-1.08 (6H|C M, . 74-1|88 (1%{ ﬁ% g 9{ d%Pr§3 55&94 BS +
1-52 N 1]1brs), 6,18 (111, brs) 7.42 23309 ¢y o J =
8.6Hz), P63 (2H—t—3F—=—FES—NbH— U.G:Jz,, 919 (IH—brs) 1 .3. (111,
s), 422.85 12.10 (1H, brs). 0.80-0.81 (4H, m), 1.80 (1H, m), 2.00
/E§ (3H, 5), 2.36-2.38 (4H, m), 3.3 (masked ES+
! Y : _ |signal), 3.49 (2H, ), 542 (1H, 5), 5.99 | 541.4
1-49 ﬁ 0 W,A (1H, brs), 7.25-7.35 (5H, m), 7.4)17 (2H, Es-
O A d), 7.69 (2H, d), 9.23 (1H, 5), 10.39 (1H, | 539.4
§), 11.69 (1H, s)
A
4 H ggg 83 11)1),205.§3( %H @, 182 (Hm), | o
N . , 1), 2. ,m), 3.79 (2H, m),
1-50 b\ /©/ YA - |587(1H, 5), 6.23 (1H. br)s), s (1H,z), 463.5
Ny 747 (2H, d), 7.74 (2H, d), 9.27 (1H, brs), | EoF
j) 10.35 (1H, s), 12.11 (1H, br s) 465.4
o 1.10 (£h, t, = 7.5Hz), 2.36 (2H, q, T= ES +
N 7.5Hz), 3.32 (3H, 5), 5.80 (1H, brs), 6.05
51 | /(:\ - |am, brs), 7.12-7.45 (6H, m), 7.49 (21, d, 4‘;%31
v N s J=8.6Hz), 7.71 (2H, d, J = 8.6Hz), 9.48 N
@ (1H, brs), 10.11 (1H, 5), 12.05 (1H, brs). | 44-34
D 0.75-0.89 (4H, rm), 0.89-1.03 (6L, m),
e H 1.74-1.88 (1H, m), 3.153.29 (4H, m), 5.89 | ES +
1-52 \, W _|aB, brs), 6 .18 (11, brs), 7.42 (1H, brs), | 424.34
/f\)\ /Q/ 747 (2H, d,J=8.6Hz), 7.63 (2H, d,T = ES -
e ° 8.6Hz), 9.19 (1H, brs), 10.34 (1H, s), 422.35
K 12.10 (1H, brs).
3
iy 0.81-0.83 (4H, m), 1.00 (9H, 5), 181 (IH, | .o,
" m), 2.47 (4H, m), 3.14 (4H, m), 5.82 (IH,
1-53 in,\ /Q/ W)/A 167-169 |s), 6.20 (1H, brg), 7.36((1H, s)), 747 ((ZH, 493.4
O AN d),7.65 (2H, d), 932 (1H, 5), 10.37 (11, | ES"
ﬁx“ 5), 12,00 (1H, s) 491.4
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"" |~ HO0.81-0.83 (4H, n), 1.00 (9H, s), 1.81 (1H, ES+ Hm, 2.47 (4H m,
3.14 (4H, m, 5.82 (1H, 493.4 1-53 0 167-169 s), 6.20 (1H, br s), 7.36
(1H, s), WO&Bo4®@bk33 0"~ d), 7.65 (2H, d), 9.32 (1H, s), PLONBZ03DIH260ES 1. 4
s), 12.09 (111, s) -58 WD 2004/ 000833 PCT/ US2003/ 019266 No. Structure M P.
'H NVR Mass Spbec N " 2.211 (3H, $), 2.27-2.40 (4H m, 3.[3ss 0 ES +
1-54 \ N %il- (4H, ﬁ#hw 80 (1H,| sPP-6{31 (1H, bis hﬁ# 10- 352.|28pec/ | 25
(3H, M ,[7.-35¥7.-50 (3H, v 9. 38 ES NIN=O(IH—35), 24 (IHTbrs)
350.32 | N J 2.05 (3H,/{Lsr)%> 2.19 (3H,|s), 2.26-2.39 (4H, HNE§ + H T)
3.36-3.46 (4H m, 5. (IA, brs), 409 23211(3fits)5§zv62§)(41(1 3. 00590, | EgQ6|(2H,
d J =28 ?_g%) ES - 7.4 (IH_brg), 7. ym B, (o H.00d 11, ), 63 H?r ,71% 5388 19. 30
(1H, brs), V12, 1H, " s) 7;1‘113Hl,m)Hl‘§5-7~50 1£86 250
277-9 485.3 ’ﬁa\m- 5 H, t, i sy 14H)5, b3).33- 3 42 (4%,350@32 HNC © ~
3.59-3.68 (4H 32 (2H, q, P = ES|+ 7.1Hz), 5.94 (1H, &), 6.40 (1H,
M D =8
P0 40

brs), 7.R9 41l 57 (2H, d, _JHz), 7.49 (1H, brs), 7.99 ES |(2H,
9137 J (1H, brs)

d, J =8 7Hz)| 9.50 (1H~v s), 12. \ .
f) 2.05 (3H,5),2.19 (3H, ), 2.26-2.39 (4H, | o,
i m), 3.36-3.46 (4H, m), 5.95 (1H, brs),

1-55 | A N\"/ - 6.37 (1H, brs), 7.06 (2H, d, T = 8.9Hz), 4%%31
l/\n N)\; ° 7.45 (1H, brs), 7.56 (2H, d, J= 8.9Hz2), -
/“\)

9.30 (1H, brs), 9.95 (1, s), 12.12 (11 s). | 40737

ot

/
1-56 neow ; drkns ES+
| Sy 250277-9 485.3
/ o

N/NH

1.34 3H, t, T =7.1Hz), 3.33-3.42 (4H, m),

3.59-3.68 (4H, m), 432 (°H, q, ] = ES +
157 Jik /@/L ~J . [71H2),594(1H, s), 640 (1H, brs), 729 | 411.30
(2H, d, J = 8.7Hz), 7.49 (1H, brs), 7.99 ES -
(2H, d,T=8.7Hz),9.50 (1H, 5), 1220 | 409.37
(1H, brs).
N‘/NH
3.30-3.39 (4H, m), 3.60-3.65 (4H, m), ﬁg ;2
1-58 - |5.89 (1H, 5), 6.25 (1H, brs), 7.15-7.50 oo
(OH, m), 9.40 91, brs), 12,12 (I, 8). | =2~
2.05 (3H, ), 3.25-3.45 (4H, m), 3.59370 | o
(4H, m), 5.94 (1H, s), 6.35 (1H, brs), 7.07 306.32
I-59 \"/ - |8, 4, 7=8.9Hz), 7.46 (1H, brs), 7.58 Ce
/ (2H, d, = 8.9Hz), 9.40 (1H,5), 9.98 (IH, | 50 2
s), 12.13 (1H, brs). )
W 0.38-0.48 (2H, m), 0.79-0.89 (2H, m),
HN 1.64-1.73 (1H, m), 2.04 (3H, 5), 3.34-3.40 | ES +

160 \, N i (4H, m), 3.61-3.69 (4H, m), 5.46 (1H,s), | 436.36
| )\ /©/ \ﬂ/ 6.10 (1H, brs), 7.05 (2H, d, J = 8.9Hz), ES -

S ° 7.61 (2H, d, J = 8.9Hz), 9.34 (1H, 5), 9.99 | 434.41

(1H, s), 11.85 (1H, brs).
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N-NH HN N 3.30-3.39 (4H, n), 3.60-3.65 (4H, m), ES + 1-58 N | N-o 5.89
(IH, s), 6.25 (1H, brs), 7.15-7.50 4ES32 J (9H, m), 9.40 9'H, brs), 12.12
(1H, s). WO20GT0008dH HN 2. 05 (3H, s), 3.25-3.45 (4H, 1) PC3NBNBHTR6ES + H
(4H, m, 5.94 (1H,_s), 6.35 (1H, brs), 7.07 396 32 1 50 | \~/ | y - (2H
d, J = 8[ Q)| 7.46 (1A, brs), 758 N |(2H d, 9Hz), 9. 40 K& |s),
9. 98 (1H,%Eé - s) 1%“?&“6111 bf sP:P-394. 38 MNHTHN@S 0.48 (2H, sHic
0.79-0.897(Z ; o417 _L‘th, 204 (3H—S), 3734340 + 1-60
I AN/ | "y_(4H rr) {3.61-3.69| (4H, ), 5.46 (1H, s), 436.36 NN~-6.10
(1H, brs), 7.DP5 (2 = 8 9Hr) E8085Y4F6§) ’(@HﬂH ), 20043Bs)9H7) 34 (1H,
s), 9.99 484. 41 J(1H, gwru[l.sﬁg(zw % V' 98‘3ES+
PCT/ US2003/ 01p266 | N coure M P. g br%)' (%), 1. 80
1H,m 2. 00 (31} 8y MM 3735 (4H s), 4)H s), E&+
1-61 238239 b (1 H br s), 7/50 (2-| d) 7. 70 (2H d) 452 2 ~~%$ a
9.30 (1 H, s)} 10.40 (1 H, SH), 1n. 70 ( o l-Pd ~N H- 0 8] (4H, |d),
1.83 (1 H m} 2.02 (/g “F|277(3§7 ’ %%fﬁ 4.00944. 33
HN N V-1 | gk (2HN T, HoS) [enhe, (;@H o) )5);21;7, | 7.72|.72
(2H, d),| 985 35 ( ﬁl 45 . Yo H]\I?V2(2th$936(1@-lls)H455) 10.62 (1 H,
s), 11.72 (1 H B3 (4H|(1HIp), 1016281H, 11112 (11, §) 2. 04 ( 3H,
Hcls'a s, 2.82~\2J83(3H r‘r) 3.08-3.10 (4H, m, V-1iii HH | 3.42{3.47
(4H, m, 4.144J_l \Ul Mmoo\ ~(S5#9 <t H—s)— 64 (F+H—)—+8 (2H,
d), 7.70 (2H (llelos) 9. 64 [okirh0.88)aH, )01.81Q11B %), batdH, )
HO/ o s), 2.82-2.83 (3H, m), 3.08-3.11 (4H, m),
Vi _ |3:42-3.47 (4H, m), 4.14-4.17 (br m, OH), ]
S 5.49 (1H, s, 6.04 (1H, s), 7.48 (2H, d),
N\/Tr 7.71 (2H, d), 9.53 (1H, s), 9.64 (1H, s),
10.39 (1H, s)
h):< OJ\)L 0.82 (4H, d), 1.80 (1H, m), 2.02 (3H, s),
2.45 (3H, s), 2.69 (br 5, OH), 3.01 (2H, 5),
V-1iv M(L NT\/A - [3:38-3.47 (8H, m), 5.45 (1H, s), 6.05 (1H, -
s/@ s), 7.47 (2H, d), 7.70 (2H, d), 9.25 (1H, s),
10.36 (1H, s)
0.80-0.82 (4H, m), 1.81 (1H, m), 2.02 (3H,
Mﬁv *OH s), 2.21 (3H, s), 2.34-2.36 (4H, m), 3.36-
b o 3.38 (masked signal for 4H + OH), 5.45
V-1v ( KJYA ° _ |(1H,'5), 6.04 (1H, s), 6.61 (1H, 5), 7.47 ;
N\){@N\ @’ [ (2H, d), 7.69 (2H, d), 9.18 (1H, s), 10.36
NN (1H, s)
’ 0.80-0.82 (4H, d), 1.81 (1H, m), 2.02 (3H,
m@ OWO(\)L"“ s), 2.21 (3?4, s), ) 352,56 (4H,) m), ¥
V-1vi e nYA _ (4H, s), 3.30-3.45 (masked signal, 4H, m), )
fr« s/@ 419 (1H, brs), 5.45 (1H, s), 6.03 (1H, br
A 6 ), 7.47 (2H, d), 7.69 (2H, d), 9.18 (1H, s),
A 10.35 (1H, s), 11.70 (1H br 5)
N/(\ﬁ HM 0.81-0.83 (4H, d), 1.81 (1H, m), 2.02 (3H,
N s), 2.80 (3H, s), 3.11-3.45 (masked signal,
V-1vil - |8H, m), 5.45 (1H, s), 6.07 (3H, 5), 7.48 -

puve

(2H, d), 7.71 (2H, d), 9.36 (1H, s), 10.38
(1H, s), 11.75 (1H, br s)
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00 111~-mi HDv OH 0.82 (4H, d), 1.80 (1 H, m, 2.02 (3H, s), H 2.45 (3H,
s), 2.69 (br s, OH, 3.01 (2H, s), V-1iv ~N- 3.38-3.47 (8H, m, 5.45 (1
H s), 6.WB20d4/tdps33- 7-J 0 s), 7.47 (2H, d), 7.70 (2H, @CIAS2@B/0(%06, S),

fil , \rii'_10. 36L1H s) 0080 0.82 (4H, m, 1.81 (1 H m, 2.02 (3H,

s), 2.21 H, 36 ( , 3]/ 36- CH 3, sked signaMat 4H +
oH) , 5.45(1‘{3?-' 1y o - SET%%“ , 4%1’% s), 6. alﬁ%fmg) 7.47 1 |repsd |a (2H,
d, 7.69(ZAH[4d), QLB(J.H 3), 10367 (I H, _3) mﬁuum , 1.81
(1 H m| 2.0p (3H, s), 2 ) 1 (4H, ‘m] 2 41
V-1vi HH H A - (4HH f15 (mO%]'é(BguH%W ﬁj—( %8024 | 0 o|4.19
(1 H, br| )i 3 (1-H éskecﬁs)g,nal74H4 )@2 ,,5.43- 69-(2H, d),

9.18 (1 H, s)
d, 1.81 (1H,
signal, [ V-1vli
7.71 (2H, d),}9.36 (1
2004/ 000833 PCT/ US200
~NHHO\§1 0f 82 (4

11. 70 <1H|smﬁ4(s bfs)~M7HmCH«b 0681- 0. 83| (4H,
H NA #2H80) 3! sﬁ‘):,m-@‘?(i'i,-sia. 45 (masked
45 (1H. s). 6.07 (3H s) 7 4& (2H, | d),

mfgzse&s)’o"]ool\gs 8(19 g <4ma181+<+ o |
\O oH t $pec  a-i
), 480 (LH [ %gékgd% Jﬁ'%ﬁ%% TLLL? -57 (3h ),

2.43 (4H, 3. 38- .'\47@( i HH - (zm, &5 8iHgs) A 05( .20 (2H, s),
5.45 - [ 1 H ) B H br fs), 7. {@H.0RHY1 @Y, d)793691HlS),,9461I (2H, h) |
9.20 (1H, s), .36 (1H, s) icel r(  |[(1H Dbrs)10.38(1H,s)

HoG, OH
([M\(N FQM/EG—! 0.81-0.82 (4H, d), 1.81 (1H, m), 2.02 (3H,
Hi

N " s), 2.40 (3H, s), 2.54-2.68 (8H, m), 3.40-
V-1x X % - 3.45 (masked signal, 4H, m), 4.32 (1H, br -
I (ﬂ{@ I s), 5.45 (1H, s), 6.05 (1H, br s), 7.47 (2H,
4 d), 7.69 (2H, d), 9.24 (1H, s), 10.36 (1H, s)

s
Ho_,0
A((ﬁ. HO/P\OH 0.80-0.82 (4H, d), 1.80 (1H, m), 2.02 (3H,
s), 2.31 (3H, s), 2.50 (masked signal, 4H),
V-1xi - 3.36-3.47 (4H, m), 4.88 (brm, OH), 5.45 -
(1H, s), 6.04 (1H, s), 7.47 (2H, d), 7.69
(2H, d), 9.22 (1H, s), 10.36 (1H, s)

/C< 1.09 (3H, ), 2.00 (3H, s), 2.38 (21, q), Es
2.77 GH. ),3.00 QH, m), 3.18 @H,m), | 5,

) 3.40 (2H, d), 4.10 (2H, d), 5.41 (1H. s),

V-20i f\ /@ ' 6.06 (1H, br s), 7.48 (2H, d), 7.73 (21, d), 4E5§+4
9.42 (1H, 5), 10.15 (1H, 5), 10.64 (IH, br | 2ot

8), 11.77 (1H, br s) ( )

HCl salt

I>< 1.09 (3H, 1), 2.0 (3H, s), 2.35 (SH, m), Es.
Y 2.81 (3H, 5),3.09 (4H, m), 3.44 QH, d), | =27

on it § d 4.12 (28, d), 5.41 (1H, s), 6.02 (1H, br 5),
V=207 ~ )ﬁ;\ /Q/ T 7.48 (2H, d), 7.73 (20 d), 9.44 (1, 5), | ES*

453.4
g 9.70 (1H, br s), 10.10 (1H, s), 11.80 (1H, '
/N H;C—Q—OH salt br S) (M+H)+
BIOLOGICAL ASSAYS

The activity of the compounds of this invention as kinase inhibitors may be
assayed in vitro, in vivo or in a cell line. In vitro assays include assays that determine
inhibition of either the kinase activity or ATPase activity of activated Aurora and/or

FLT-3 enzyme. Alternate in vitro assays quantitate the ability of the inhibitor to bind to
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~- s5;0 0.81-0.83 (4H, d), 1.81 (1 H m, 2.02 (3H, HI ~~" HXC~-0 H s),
2.82 (3H, s), 3.03-3.13 (4H, m, 3.36 " 3.75 (masked signal, 6H m,
4.12-4. 15W0 2004/@0838 (2H, m), 5.45 (1 H, s), 6.05 1 H sPCTUSA®3I019266 S |

( 2H, d) 7.71 (2H, d), 9.37 (1 H s), 9.61 ol ri'~ (1 H br s), 10.38 (1
H s) ~_ 2026a @hkl/oi” FHD@aﬂM fokly B¢ ﬁibaﬂ;r&?m(}&Hby ﬁ)daol&béiﬁng thelthhibitor ptid®d (3H, "
HH s) s), z}qz 68 (8H 0 V-1x - 3.45 é)masked si gnal ,
4H, ﬁlng@g( X atlﬁtlg the yh 1to§/§Aur<ya 4gd/()11mh1b1f§}/FL@" Hepmnlexan éetgt;nmrpg47 (2|_|

nom d 0.82 (4H,
nom ). ufe ol b il Bl oy g el c5erighlly Vel R 0 82,
(rras ked sompaunds4td i,ncﬁbaled(WithlAur@aaﬁd/Br H]ZT(%d)und)to kﬂoxﬂﬁre(dlib‘hgmldﬂ'@ne 5.45 -

i . 6.04 (1 2H, d),.7.69 s (2H, 9.22 H.s),

10 36 (11‘%43"@? ali—‘/é@e@%ﬁo szA‘éf % §PPen§5ng u@"@ﬁ”’(‘ wfﬁa typgor Hﬂﬂm 1 77
(3H, s), togbepﬁh{bgﬂéld The d@taﬂ@of %@comﬁmﬁqﬂse&for\ﬁi@&z‘fﬂﬁ %Ia%a %’mfe%g‘cfgﬂ%a 4. 10
(2H, d), 1 (1H s), H br s) F

ES+ INImQE%wnmkMMﬂ@mbﬂow) 10. 15 (1H s), 10.64 (1H, br .4 Hdsalt s)
11.77 (1H, br s) (MtH+ HN 1 1.09 (3H, t), 2.0 (3H, s), 2.35 (5H m, ES- H

2.81 (3H, s), 3.09 (4H, m), 3.44 (2H, d), 451.4 V-20ii | H 4.12 (2H, d),
5.41 (1H, s), 6.02 (1H br s), ES+Hxdmph M- 7. 48 (2H, d), 7.73 (2H, d),
9.44 (1H, s), 453.4 9.70 (1H, br s (1H, s), 11.80 (1H, (MrH+ br

s) HCSOHsalt 11 0 Ki Determination for the Inhlbltlon of Aurora

Compounds were screened in the following manner for their ability to inhibit
Aurora using a standard coupled enzyme assay (Fox et al (1998) Protein Sci 7, 2249). To
an assay stock buffer solution containing 0.1M HEPES 7.5, 10 mM MgCl,, 1 mM DTT,
25 mM NaCl, 2.5 mM phosphoenolpyruvate, 300 mM NADH, 30 mg/ml pyruvate kinase
10 mg/ml lactate dehydrogenase, 40 mM ATP, and 800 pM peptide (LRRASLG,
American Peptide, Sunnyvale, CA) was added a DMSO solution of a compound of the

b

present invention to a final concentration of 30 pM. The resulting mixture was incubated
at 30 °C for 10 minutes. The reaction was initiated by the addition of 10 uL of Aurora
stock solution to give a final concentration of 70 nM in the assay. The rates of reaction
were obtained by monitoring absorbance at 340 nm over a 5 minute read time at 30 °C
using a BioRad Ultramark plate reader (Hercules, CA). The K; values were determined
from the rate data as a function of inhibitor concentration.

Compounds of formula V of the present invention were found to be inhibitors of

Aurora-1, Aurora-2, and Aurora-3.

Example 11
K Determination for the Inhibition of FLT-3

Compounds were screened for their ability to inhibit FLT-3 activity using a
radiometric filter-binding assay. This assay monitors the **P incorporation into a
substrate poly(Glu, Tyr) 4:1 (pE4Y). Reactions were carried out in a solution containing
100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl, 1 mM DTT, 0.01% BSA and
2.5% DMSO. Final substrate concentrations in the assay were 90 pM ATP and 0.5mg/ml
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Bl OLOG CAL ASSAYS The activity of the conpounds of this invention as kinase
inhibitors may be assayed in vitro, in vivo or inacell line. Invitro
assays i nwburderv@sssays that determ ne inhibition of eitRer/usheslinrase
activity or ATPase activity of activated Aurora and/or FLT-3 enzyne.

Al t er nat @EAN (bothrfoom S$ays Cheraithls] $i leouid) 81@piThetfinabéordch@rdtiohiofiat or to bi nd
to -61 WO 2004/ 000833 PCT/ US2Q03/ 019266  Aurora and/or FLT-3 and nmaybe
measur ed S¥PPREI Fhe BEesEitdneniiohty generallkhetvees O-Yrand S Y- Typirallhg 12-

isolatin AL el 8%

determ n?ﬁ%@ﬁﬁ@ﬁaﬁ%%ﬂ of ?ggpge?g{%gé %ﬁ%{,ﬁ%{s {y }ﬁg{ri\\?ng a corrpetl tion
exper i metast mecamde\ReactmmmmdMe@oilmmdzxaneﬂnmrathreAurora and/or FLT-3

bound k di ol d of

dependi ng. upor GHHCR SBIR HeyBeBReYs %5@1%3%0?4{3@%@0@4}8&5&%@ e
det ai | f5)1 f t

he. Examl 05 Tar o Rl oa et S T AR b0 K P AP ??1%? of

Aur or a C{mﬁB]ﬂn’ﬂB fmaeh saactearn)e §olutioh RecohtlinsoMiOraMVHEERES (1017 HhE0 maMabi ity to
i nhi bit u5|ng standard coupl ed enzyne_assay (Fox et al (1998)

Protein %@Sél 212%5\1301?8 mMDBEA (2%t ek and 8 mdd F&Eﬁut Theagsanas feR ©. 1M
HEPES 7. b6 whil fg&&n%{?ﬂn%mg%d%@i%f ﬁg@oﬁ‘\ﬂ %Fafé m% ?tﬂy\éo{}%%gf?{b gﬂﬂé pyruvat o

300 nmM NADH, pyruvat e acta rogenase,
mVl ATP, arﬁﬁetfi@mvemipapThedBaC(tiQRthSIlﬁnateArmth sziutlcﬁeht Adier 1n8uhfu’01ym&'b1€20 CA) Was

added a DWVBO s ut| dof t he e to a.final
concent r 3t Qﬁ %ﬁ’/l‘lpﬁrﬁ&r‘?’ %Ief“f g ‘?ﬁsﬁt(&’rpgg @Mﬂgéfg 8‘&9"@8‘“@3 or 10
m nut es. oHaeVIlcEaCItH. omlwﬁqdrea&lbﬁtveﬂmmfwame@ﬁqhéfé@éu t%f ﬂl%rkyla% aneHr Or &
stock sol ution tosgl ve a final concentration of 70 nMin t assay. The

rates of waghedtWish bdlﬁféfirﬁéﬁtﬂerlﬂﬁoﬁﬁim EQMBE@MHQMIB@D&E YatThg4tonnt over a
5 t d
It Pl 8 S SR B IPG AT  Bl erepe

functi onsmtlllmﬂ@bmﬂerqmﬂeﬁ rGI). Orhe dataG@aso@me@smg Prigdh Battwary 1@ bettane

pr esent iéwen on were found to be inhibitors of Aurora-l, Aurora-2, and
Aur or a- 3.V ERaMpl e 11 K; Determination for the Inhibition of FLT-3 Corrpounds
wer e screened

radi onetric f |C H%{g O?%?gn%ﬁfﬁghlgég%ﬁtﬁe h{égélgélgvaeghg%ﬁjlet?egﬁogﬂ# L&/béj?;@b’ﬁ?tngsor poration
into a ELbskrate poly(Au, Tyr) 4:1 (pE4Y). Reactions were carried out in
a solution containing 100 mM HEPES (pH 7.5, 10 MMM 2, nMMNaCl, 1 nmM
DTT, 0.01% BSA and 2.5% DVSO. Final substrate concentrations in the assay
were 90 M ATP and 0.5ng/ M -62 Example 12

1Cso Determination for the Inhibition of Aurora in a Colo205 Cellular Assay

Compounds were also assayed for the inhibition of cell proliferation. In this
assay, a complete media was prepared by adding 10% fetal bovine serum, L-glutamine
and penicillin/streptomycin solution to RPMI 1640 medium (Sigma). Colon cancer cells
(COLO-205 cell line) were added to a 96 well plate at a seeding density of 1.25 x 104
cells/well/150 pL. A solution of test compound was prepared in complete media by serial
dilution, the test compound solution (50 pL) was added to each per well.

Each plate contained a series of wells in which only complete media (200 pL) was
added to form a control group in order to measure maximal proliferation. A vehicle
control group was also added to each plate. The plates were incubated at 37°C for 2 days.
A stock solution of *H-thymidine (1 mCi/mL, Amersham Phamacia UK) was diluted to
20 pCi/mL in RPMI medium then 25 pL of this solution was added to each well. The
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WO 2004/ 000833 PCT/ US2003/ 019266 pEA4Y (both from Sigma Chem cals, St

Louis, MDJ. The final concentration of a conpound of the present invention
i s gener aWbyobeioossan 0. 01 and 5 M Typically, a 12- poi RPCTUS2eE1012266 Was
conducted by preparing serial dilutions from10 nM DVMSO stock of test
conpoundplaReaecdre furthentricabatad hi FCA0E 3 Abuits Olesh HaevgRedahd bealyJedfopdsay
solutions were pre ared Solution_] contains 100 MM HEPES (pH 7.5), 10 nM
Mydl 2, 2%‘ YRpfligg apt iuﬁ’ﬁgrﬁhqﬁl{w@@m}ﬁ%@%@ﬁwcont aining 0.3pG of

10 i MyCrz, CIBTRRIEEERLAN ol kB cBh LS ol B AR D s
run on aprodiferagdd opCalioR0byancedetly. 501 each of Solution 1 and 2.5 m of the

conpounds of the present invention. The reaction was initiated with
Solution 2. After incubation for 20 mnutes at roomtenperature, the

reaction was stopped with 501 of 2@%&1&% gontaining 0.4nmMof ATP. All of
the reaction vol une was then _trans err 0o afilter plate and washed with

5% TCA by a CaratK a(l afplag -
i ncorporation into pE4y wass.apal ed by a Pack rd Top Count M croplate
Scintillation Counter (I\/EH&S&MM&MWH tted using Prism
software to g&hedM th %&ﬁcdﬁﬁoraﬁ@rﬂ@é@h‘ﬁ%s fiostR awbv@uvhﬁfactbﬁfed%@tﬁsaﬁ
invention were found to be inhibitors of FLT-3. Exanple 12

Det er ni n&f deerurningtosd prelipistion. ofelds frommermaali tissues@ofl 6 204e wertm bér Assay
CpRounCBIEGR dhaf FPAANGE o fon ISR MY b Gl PR EELALLRR. 1"

this assay, a conplete nedia was prepare %6
serum Lbefauseathien exprasschigieleivels lof iAmf@h pﬁnemmg rMSEJJl,l P'CQDABIDS REMD) 1640

di | . I 11 dded 96
ol 1ol aluLipioncRe diond Hheneri AURME S 199542, SBar 08P b arssoatie h sof uti on
of test fdi‘fmﬂﬁﬁqrs"ﬁ%uﬁéﬁf?@é&qaﬂs@e%glggﬁgi@ MBS PardVBAL} -z%g)é' ution, the

test compound sol ution t’'o each per well. h plate
cont ai ned a séﬁgmthmﬁcalmgtwmg coltd whreandupated pthetompuedd for(BAduts. Twms added

to forma contr rder to asure imal praliferation. A

vehi cl e "EBNYY 8‘% 5‘%@3%8%33'1‘% Pé‘d’&?ﬁ?ﬁ%&éﬂ%‘?‘&?f&ng“fﬁé ’bﬁh&}g wer e

i ncubat ethyafidiaé &ak @ided daysh welh EeREHWeRahet havestdd, JkHwMidhdre (1 nCi /i,
Amer sham Phamacia UK) was diluted to 20 ?CG/nmL in RPM nmediumthen 25 L of

this sol Wepprratedradinastvitocauated aned Wallqhicreplatpderomwntznogg determine
PCT/ US20 / %ﬁﬁ%ﬁ of@k@ﬁ?ﬁug\gﬁﬁn{ ﬁélterﬁgxlgt%egn\%%?lg&glgaa}nd%%%c%n?r tl§l& I"tﬁe then

anisgVitais

har vest e anal Sin
scintil IHtsbgraphmahydetenﬁhmhounds of formula V of the present invention were
found to be inhi ors of _proliferation_of_ Col o205 cancer cells.
u ”ilglllﬂ 5tb oW sets f rth t é:cel{la és utilized in the above described cell
proliferation assay. For each cell line, the inhibition of cell proliferation and *H

thymidine incorporation (96 hour time-point) was determined.

Table 5. Cell Lines

Origin Cell line
Colorectal adenocarcinoma HCT-116
Colorectal adenocarcinoma LS174T
Leukemia HL60
Mammary gland adenocarcinoma MDA-MB-231
Mammary gland adenocarcinoma ZR-75-1
Mammary gland adenocarcinoma MCEF-7
Prostate adenocarcinoma PC3
Pancreatic MIA-Pa-Ca-2
Melanoma A375
Primary PHA-stimulated human lymphocytes PHA blasts
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Exanpl e 13 Measurenent of Cell Proliferation in a Panel of Tunour and
Normal Cell Types: 3H thym dine Incorporation Assay The 3H t hym di ne

i ncor por aWD@0£WeEy was chosen as a well characterized merhsdoo3niozee
determning cell proliferation. Cells fromnormal tissues and a w de
variety of different tunour types were chosen for analysis. Many of the

tunour c r | ect ed use they express high |evels of Aurora
prot ei ns é(b%ar/e l\/%il}“ge a 1pysaper A 7‘1‘? ogimeghs of tlag gveplien }é?fYC@)eSn desgbediitsishof f et

al EMBO nude
oo or PRpEotahel the b ecthibRy RN ER Y 04 ftho) GHBAHERV RO C0M ng
cells weubhzmﬂmbamdundstahdmmm tmmmv@ﬁndmm’hereﬁm 1tnﬁﬂiierapp1eeiated

prolifer , r f the ex ment i of 3H
thyni di n@“\kﬁ? S§oefe iﬁ“&g ﬁowtf)tb F &%ﬂ@%@%ﬁ&@@%%&m e#eand t he
i ncor por ghRekid @abaBmbAY WhYCICIRNB bESh RPrleM8l bi%alott llﬁtee bet a- counter. To
determne the inhibition of proliferation, cpmwere plotted versus

conmpound concentration, and the |1C50 graphically determ ned. Table 5 bel ow

sets forth the cell lines utilized in the above described cel

proliferation assay. For each cell line, the inhibition of cel
proliferation and 3H thym di ne incorporation (96 hour tine-point) was
determ ned. Table 5. Cell Lines Oigin Cell line Colorectal adenocarci nona

HCT-1 16 Col orectal adenocarci noma LS174T Leukemia HL60 Manmary gl and
adenocar ci noma MDA- MB-231 Manmmary gl and adenocarci noma ZR-75-1 Manmary

gl and adenocarci noma MCF-7 Prostate adenocarci noma PC3 Pancreatic

M A- Pa- Ca-2 Mel anoma A375 Primary PHA-stimulated human |ym p hoc es PHA
bl asts -64 WO 2004/000833 PCT/ US2003/ 019266 [001521 Wil e a nunber of
enbodi nents of this invention have been described, it is apparent that the
basi ¢ exanples may be altered to provide other enbodi nents which wutilize

t he conpounds and nethods of this invention. Therefore, it will be
appreciated that the scope of this invention is to be defined by the
appended cl ai ns rather than by the
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speci fic enbodi nents whi ch have been represented by way of exanple. -65 WO
2004/ 000833 PCT/ US2003/ 019266 W claim 1. A nethod for preparing a
conpound wbh2beveens3a 1: Rzl Q R'" N Rv N 'T-R 2 wherernus2@3aneed are
each independently selected fromoxygen, sulfur or N(R); each Ris

i ndependefdlyinsel ect ed from hydrogen or an optionally substituted Cl1L_6
aliphatic group, wherein: two R bound to the sane nitrogen atom are
optionally taken together with the nitrogen to forman optionally
substituted 3717 ﬁgﬂ%a | J - ered bicyclic saturated,
partially uns%tﬁgggggéﬁ% u ﬁégdﬁglpﬁ?g?%gnP?ﬁgp havi ng 0-3 het er oat ons,
in addition to the nitrogen bound thereirf! independently selected from
nitrogen, oxygen, or sulfur; R" is U®5;, R5 is selected from hal ogen, N2,
CN, R, or Ar; each U is indepengentl|ylsel ected froma val ence bond or a
Cl-4 al kylidene chain, wherein: upftoXNw nethylene units of U are
optionally and i ndependently repladged by -0-, -S-, -SO, -SQ2-, -NR) S02-,
-S@N(R) -, -N(R)-, -XO-, -COZRY O-R? -N(RC(QO, -N(RCONR) -,
-N(R) S&ZN(R) -, -N(RN(R)-, -C(ON(R)-,  -O(OQNR-, -AR)=NN(R)-, or
-C(R =N-O; each Ar is independently skl ected from an optionally

substi t%ﬁ&efﬂ:ng selected froma 3-7 nenbered nonocyclic or an 8-10
menbered bicyclic saturated, partially unsaturated, or fully unsaturated
ri ng havQragd(- ate lketheindetendentlynstpteddenmt byysea) edfuedr N(R)D ni t rogen, oxygen,

or sul fur; s -N(RL) 2, . - ,_or -SRlI; each.Rl js |nde ent.ly sel ected

rom R ol Risgndraptaenty SISHIR Sor wydagerien 39 OPemprwh g e clibbic 10- 10

menber ed t/rgr&gglwihgreﬁgturat ed, partially unsaturated, or -66 WO 2004/000833
01

PCT/ US2003 66 fully unsaturated ring having 0-4 heteroatons
i ndependent | ytvseRdoueditof the gamne nitwgem atonosy getionadly telnftogethervdthither ei n: each

Rl is optional | Xlit?gg%nitg go%eerﬂndgpqwn&l}? lsjlﬁassﬁjtuttelﬁt f—q n?éfnlye?e(f 1%0I180l'}|7%1i§ glb §-t1i()t uents

membered bicyclic saturated, partially unsaturated, or fully unsaturated ring

having 0-3 heteroatoms, in addition to the nitrogen bound thereto,
independently selected from nitrogen, oxygen, or sulfur;
R* is U-R’;
R’ is selected from halogen, NO,, CN, R, or Ar;
each U is independently selected from a valence bond or a C;_4 alkylidene chain, wherein:
up to two methylene units of U are optionally and independently replaced by -O-,
-S-, -SO-, -SO;,-, -N(R)SO,-, -SO,N(R)-, -N(R)-, -C(O)-, ~-CO,-, -N(R)C(O)-,
-N(R)C(O)O-, -N(R)CON(R)-, -N(R)SO,N(R)-, -N(R)N(R)-, -C(O)N(R)-,
-OC(O)N(R)-, -C(R)=NN(R)-, or -C(R)=N-O-;
each Ar is independently selected from an optionally substituted ring selected from a 3-7
membered monocyclic or an 8-10 membered bicyclic saturated, partially unsaturated,
or fully unsaturated ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur;
RYis -N(R'), -OR!, or -SR’;
each R' is independently selected from R or a 3-8 membered monocyclic, an 8-10

membered bicyclic, or a 10-12 membered tricyclic saturated, partially unsaturated, or
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i ndependently selected fromR2; each R2 is independently selected from-R3,
-OR3, -SR3, -CN, -N®, oxo, halogen, -NR3)2, -C(OR3, -0OC(OR3, -CO2R3,

- SO2R3, -SO2Bg4RBYB3 - N( R3) SO2R3, -C(O NR(R3), -C(O N RPrZ/US20C(0028R( R3) ,
-OC(ON(R3)2, -NRBC(OR3, -NR3C(ON(R3)2, or -NR3CO2(R3); each R3 is

i ndependent fujly sesatated ringdrvigw-4 Atterdatolns ind@indedtBokeldetsd forkhitfogah,i phati ¢
group or a 3-8 nenbered npnocyclic, an 8-10 nenbered bicyclic, or a 10-12
menber ed tr‘i”’i‘)&gﬁll"loés'ég'fru?‘&%%@emﬁlartl al l'y unsat urat ed, or full y unsat ur at ed

ring having O-4hetgly % @ h ¥u & ni trogen
or sulfur, wherein: H en y se ‘ected R2
aroups; ez s Gﬁd@e““"‘“”f“"?@rﬁ’?’?’%; au;ﬁss Hf”bergjdof‘?“(? unsat urated
nmenber ed bi i.C r ts

ring havfAd 1&“?1‘]??8‘? leéﬂﬁéed?‘ﬁ% erq e 9%8?‘6% #986®en, oxygen
or sulfur, mRﬁﬁl_@(oﬁzQ _@@(@H@slg(t)ztﬁi‘eq;d}y@ QS@)ZNH@’%} Nﬁ@j@@ ,jndependent |y

sel ected from 0xo or 5;  said process conprisin step of conbining a

compound of -G(EOMNR(RY),- C(@M(Ra)zcdﬁﬁ@i)hﬂl(Ro)‘ ®6(@)N(R BYN-R IG(OIRS Ui tglbl e ;
nmedi um Rz xT-Rz2 11 wherein: said suitable nmedium
conpri ses: ']\% C’iéﬁtlf)azb%’l\i% ﬁt{ >and ii) optionally, a suitable base; and
L3 is a suitalheh Rh@ymmelg{egupsde@zd M@ﬂA@OOS% PCT/ US2003/ 019266 2.
The met hod, according to claim1, wherein said conmpound of fornula Il is

pr epar ed Rbylséélﬁﬁ hiE aCoonkihatie Sempios afos memberegimenasyelimpodnd of formul a
RZ1-QH i npa, 54kl BR&ShéT%%‘iB‘lz'Tﬁem%erﬁﬁ }ncycleéatura%dl_i)arhgilyl\{msltu%tgd ok !

fully unsaturated ring having 0-4 heteroatoms independently selected from oxygen,
nitrogen or sulfur, wherein:
R is substituted with 0-4 independently selected R? groups;

R?is Cy¢ aliphatic group or a 3-8 membered monocyclic or an 8-10 membered bicyclic
saturated, partially unsaturated, or fully unsaturated ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen or sulfur, wherein:

R* is substituted by 0-4 substituents independently selected from oxo or U-R’;
said process comprising the step of combining a compound of formula IT and a compound
of formula R¥-H in a suitable medium:

RZ1
Q/

RX
N RL—H

| )\T—RZZ

R N
I
wherein:
said suitable medium comprises:
i) a suitable solvent; and
ii) optionally, a suitable base; and

L? is a suitable leaving group.
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wherein: said suitable nmediumconprises: i) a suitable solvent; and ii)
optionally, a suitable base; and L2 is a suitable |eaving group. 3. The
met hod acwor2di4®os3d cl aim 2, wherein said conpound of f ®CFS2003I019266
prepared by conbining a conmpound of formula IV with a conpound of formula
Rz2-T-H in a 2sUihleatétbodrectiorting td’claim RWINrﬁ'séud- edmpbund dfHfbinul311 1Y
wherein: said |tg@:}e rredlumﬁﬂérpﬁ i),ﬁ suitable solvent; and ii)
opt i onal IRSPAEL 1RNg a.compg Oﬂflglaallémt aserpouad phigrgila s -QaH The
met hod agGg QLiikdble mediehal M 1, wherein L3 is selected from hal ogen,
optionally substituted arylsulfonyl, or optionally substituted

al kyl sul phonyl . -68 WD 204/ 000833 PCT/ US2003/ 019266 5. The net hod
according to clai mk, whekein L3 is fluorq, chloro, brono, iodo,

par at ol uenesul f onyl , hanasul f onyl ,”™ par @it t r ophenyl sul f onyl ,

par abr onophenyl sul f onyll, or trifluoronethanesul fonate. 6. The net hod
according to clai m3, i NTR%i s chloro or iodo. 7. The method according

to claim?2, wherein L2 is haI ogen, optionally substituted arylsulfonyl, or
optional Iy substituted dlkyl sul phonyl. 8. The method according to claim 7,
wherein kﬁ¥*£njluoro chl oro, brono, iodo, paratoluenesulfonate,

nmet hanesul fonat e, paranitrophenyl sul fonyl, parabronophenyl sul fonyl, or
trifl uor cadtshdabdsnlefimnat@npiises:The met hod according to claim8, wherein L2
is chloro or iodo. 0 The gﬁéhod according to claim3, wherein LI is

hal ogen, optlaﬁﬁﬂP ]e§BB§P§ ed arylsulfonyl, or optionally substituted

al kyl sul phonylkj) oddonafij€a g@gaggq)agg%%dl ng to claim10, wherein Li is
optional | Y substituted al kyl sulfonyl. 12. The method according to claim
11, wher &i ms 4 uitable leaving group.

3. The method according to claim 2, wherein said compound of formula XTI is

prepared by combining a compound of formula IV with a compound of formula R?-T-H

in a suitable medium:

L2
R* 22

| XN R*—T-H
L® N/kL1

wherein:
said suitable medium comprises:
i) a suitable solvent; and
ii) optionally, a suitable base; and

L' is a suitable leaving group.

4. The method according to claim 1, wherein L? is selected from halogen,

optionally substituted arylsulfonyl, or optionally substituted alkylsulphonyl.
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i s methanesul fonyl. 13. The nethod according to claim1, wherein Qis N(R
14. The nmethod according to claim1, wherein T is oxygen or sulfur. 15.
The net howoaoewwds3ag to claim 14, wherein T is sul fur. PET/URh@3met2ied
according to claiml1l, wherein R" is -ORL or -N(RI)2 -69 WO 2004/ 000833
PCT/ US2003/ 01928%e mikthod teordirigto dlang cioithicregn LOisclirs) chibro Wiene] ibd&RY i S
-N(RI')2, and wheregjn: RlL is selected fromR or_a 3-7 nenbered nonocyclic or
an 8-10 REAkBcagsubioayl methansatlionyh peranigaphenylywfonwsat urated, or fully
unsatura ' ' hehf 1 [ endently selected from
nitrogen?ﬁg?éggﬂngﬁﬁ@%P?%ﬁf or:hgg%%gETﬂ?gg%Psuch that the two R on the
sane nitrogen atomare taken together to forman optionally substituted
4-7 menbered saturated ring having.up to two_;additional heteroatons
independentlygséﬁEEFgﬁﬁﬁFS%ﬁH¥¥P8 ??8%?6@%? ﬁﬂgh§9P¥H¥P-and wher ei n: each
Rl is optionally and i ndependently substituted by up to four substituents
selected from-R3, -OR3, -SR3, -CN, -N®2, oxo, halogen, -NR3)2, -C(O R3,
-OC(O) R3, - C02RBhe nBERRIGCcorSTRNO RB)E 2, whikeiB). S6HaB)gen QEUpNRRSPstituted

-C(O N(R3 - ON — ) N(R3 -NR3C(O) R3, -NR3C(O)N(R3)2, or

- NR3CO2( %Plfﬁé'ﬁfﬁ%@%wb&?@iﬁ%%@@wﬁ m 17, wherein R is N(RL)2,
wherein: each Rl is independently selected fromR, wherein R is hydrogen
or an optionall substituted Cl aliphatic grpup. 19. The nethod according
to claim17, &h%h@nwtw gegori{rRIy 2lajin s wharein baisHlureo,ichloro,dyemo.tinge, t he t wo
R groups e [ t ubstituted 4-7 nenbered
sat ur at eH&%t:a}]&geﬂEsgl\rl)flohgtgU%Q@gn%s\%%&%é&p%ﬁﬁqph%@%ﬂ%&gg gm; i ndependent |y

sel ect edpdratmpimopheydeitfongls poeifluotrmehddesilfondte. The net hod according to
claim 19, wherein RY is selected frompyrrolidin-I- yl, piperidin-I-yl,

mor phol i n-4-yl, thionorpholin-4-yl, piperazin-|l-yl, diazepanyl, or
tetrahydroi soguirholy dac\’éé(i}%fr&it@ cﬁaﬁﬁ@, fnB&id B2 BREIREBE [ogosubsti tuted with
one or two groups I ndependently selected %rom met hyl’, ethyl,

met hyl sul fonyl, (CH2)2SQ2CH3, cyclopropyl, CH2cycl opropyl, (CH2)2CH

002t - but yI | ghenyl.. NH2, . NH N 2 D) INHZ,
(CH2) 2?m¥pho%f) iﬁ%:eﬂﬂe%q%?%ﬂf@a%%@m?s% ?ISMI, lg%%fw%g?@ tyl. (CH2)2CN,
or ( OH2) Afbk@heear @ishifiryd-of optiondlly WebA0044 ARGBAHLBEI, US2003/ 019266  21. The

met hod according to claim1, wherein RZI is a 3-7 menbered nonocyclic or an
8-10 nmenbered bicyclic saturated, partially unsaturated, or fully

unsaturated ri1.97pe method according to claim 10, wherein L' is optionally substituted
alkylsulfonyl.

12. The method according to claim 11, wherein L

is methanesulfonyl.
13. The method according to claim 1, wherein Q is N(R).
14. The method according to claim 1, wherein T is oxygen or sulfur.
15. The method according to claim 14, wherein T is sulfur.

16. The method according to claim 1, wherein RY is -OR! or -N(R'),.
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havi ng 0-4 heteroatons i ndependently sel ected from oxygen, nitrogen or
sul fur, wherein said ring is optionally and i ndependently substituted by
up to thrwe ut®bsBuents sel ected from-R3, -OR3, - SR3PCTAN2003NC266 0XO0,
hal ogen, -N(R3)2, -C(OR3, -OC(OR3, -CO2R3, -S02R3, -SO2N(R3) 2,

-N(R3) SC2R3, 17( U)lNH(eRib)d acc@ﬁ@)gN()RB:)hﬂ 16; PREQINR( BIN(R HGOWKERE:2,
-NR3C( O gﬂﬁﬁﬁ% (é-‘l“\l&{ or -NR OO2R3. 22. The nethod accor di ng to claim

21, wher aenfiesakeredimopocyighis aF g &tlddnembgiedhbigyslly 1- 3
het t t ; f
wher ei n 22?8&*‘??‘%% R bR B D AL OB, AR hebon gl uSrto
t hree subsnddzpsmdﬂm;lysseleemﬂd‘"cbrm nitmegeRDxyg@RBr sul8R30r: - CN, - NO2, oxo haI ogen,
-N(R3) 2, -C(0Q _SPR3, .- S2N(R3) 2, - N( R3)
OO N o), PP i RS it e R R s e KR RSCOERS.
-NR3C(O) N(R3) 2, fofm =3 %Reﬁ@sugélmtxaa mfemgreagaﬁwwﬂn% Ha\%g% ozt%vo wher ei n

RZI is an opti onaIIy substi tuted ing selected from pyrazol®e or any one of
the fol I ow ng 5 a@dﬁmnblehmtoaﬁongsndape tixtsplsctedifrom QtNGD, MBenSo0) =NN N~ N
O"N S-N ~' BIIN N-NN NON 24. The net hod according to claim 23,

wher ei n RZI |s a g%‘r’gngfw %%y having up to two substituents independently

sel ected from - N( R3Qjch R* ioRptioRillyan@indepeiddntly abbstindb@bPy It)tcr folr VO
2004/ 000833 PCT/ U82003/ 019266 25. The met hod accp rdin o cl ai m 24,

wherein Rzl is a pyraz@pteuenss pderied @O@U%tr@]&t,e‘éﬂw €N, oWz, oupshalegsant

sel ected from net hyl 1EPY, OP! at cl opropyl, or
phenyl . 26. The net hocIi\Rki% éB?]g td(%CgP (%9 wher R 'é% ﬂ An opti onal |y
suPrts)ti tgt gd r: ng se![-ét(Rt)r$szR6nC@)ﬁJIG(R?):nﬁe(DNRﬁ?DM(@)N%R(R?), an 8- éLO o
menber e icyclic satur u ra or fu upsaturate
ring having 0-4 het er'm@ﬁﬁglﬂé‘n@@%ﬁ ?\ﬁ% )Zﬁ%ﬂ%ﬂdﬁﬁéﬂ oxygen
or sulfur, wherein said ring is optionally substltuted by up to three

substituents independent| y sel ected from hal ogen, -C(O R3,
-C02R3, -C(O] &R@‘E@SWG‘E@%@Q@)@@ claN(lRSi) Wherei\KI(M)sN(Rm WheBrIEiBC( O N(R3) 2, or

Ol TR RS 95581 S 0 SNl Pon o o1 oot o

napht hyl , tsabgta&&dmganbﬁgiwgm@gnm m dazol yl , benzthi azolyl, quinolinyl,
qU|nazoI|nyI benzodi oxi nyl, isobenzofuran, indanyl, indonI, i ndol i nyl,
i ndazol yl, or isoquinolinyl,

19. The method according to claim 17, wherein RY is N(R'), wherein:
each R' is R such that the two R groups are taken together to form an optionally
substituted 4-7 membered saturated ring having up to two additional heteroatoms

independently selected from nitrogen, oxygen, or sulfur.

20. The method according to claim 19, wherein R” is selected from pyrrolidin-1-
yl, piperidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl, diazepanyl, or
tetrahydroisoquinolinyl, wherein each ring is optionally substituted with one or two
groups independently selected from methyl, ethyl, methylsulfonyl, (CH,),SO,CHs,
cyclopropyl, CHxcyclopropyl, (CHz),OH, COst-butyl, CH,phenyl, phenyl, NH,,
NH(CH3), N(CH3;),, (CH,),NH,, (CHz),morpholin-4-yl, (CH,),N(CHs),, isopropyl,
propyl, t-butyl, (CH,),CN, or (CH,),C(O)morpholin-4-yl.
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wherein: Rz2 is optionally substituted with up to three substituents

i ndependently selected from-d, -Br, -F, -CN, -CF3, -000H, - CONHW,

- CONHEt , WHHB04/00b838c, - NHSO2Me, - NHSQ2Et, - NHSQ2( n- pr op¢iT)uys2003/019266
-NHSQ2(i sopropyl), -NHCOEt, -NHCOCH2NHCH3, - NHCOCH2N( CQ2t - Bu) CH3,

- NHCOCH2N( CH32 P, The hid€0aH2e31aNe@hid)adn 1; MHEOGEHRCHR CBIZNQENBrad monocyclic
-NHCO( cycl o yl),. -NHCO(i .sopropyl), -NHCO(isobutyl .

- NHCOCH2€’W|? %ﬁ@@%ﬂbﬁf weycliqerrsiobmartiably prsatireted, gy fplly unsaturated ring

- NHOOCH2 (2B (R AR itk dent! { Hlben, 1t Ylhereis NHVe,
TN gt SRR GOl iftebialqenn PECAEHEA s oHyon, oK Ok SAREY fherejn MR
The met heald siog oy ehitivgally and sidepcdentiyhsaibsetitnteB2% upds tireesubstitiehts seletted el ect ed

and whor B - QR SRoGEN B¥Oari g brlbaRR: Py e rot DB RO o Dphat i

a7 oup. | -S5O ONIRGE RETHUS2RNRIQROR OG0 Rk TaeBlRgigecor ding o

claim1l wherein said sui tab3l e s%)l ven rotic 3soI vent, al ogenat ed
hydr ocar ¥ R(OAHREe IR CGAR) Rk MBICEO)N{RIDp 0arBBHCOR pol ar or a non- pol ar
aprotic solvent, or. any mxtures thereof. 30. The method according to
claim?29, wherein said solvent is a C1_5 straight or branched al kyl

al cohol , et hep2. The thefl@dakcdtingad cR@hai, whéetn R $04 ¥8hembked g net hod
according to claim1 wherein said suitable, base is selected from an
or gani ¢ SRaREated fnghrywme o3 beteroptomstingdepsad il aelected from WEPEee OB¥EaMNOfet al

i m 51 e erBi Bld i SRR B NDEAHT subfrutdd 6y BF BRSO T 09 O
sog: um ﬁarﬂsﬁtm_aléig selpoted $ioim mi?&;af)ﬁé,nal;é,i, -C3dNOm) ddehﬂdfan, g@@ézzs t@(r@RRﬁ,%/gr :: ng’ _
i? V\Her e%/(ﬂé@:‘r{d’ '%?%g%t(gﬁi§ g@ﬁégéﬂ’ éﬂ&g @S@%%ﬁﬁéﬁﬁ@hﬁe‘@éﬁﬁ@ %219 gm t he

i 3 3 . _
struet ur R R R G R R R o N I L N N N
HNH

23. The method according to claim 22, wherein R* is an optionally substituted

ring selected from pyrazole or any one of the following 5-6 membered rings:

A SN AN SN
“»%{ENJ EJ'\T() ?([N/j ‘{EN\N ’{w\}

DD DD D

S
N N PAN N
3 \ 4 Y No N7
S 0) o N o N
N A A
L sy
%h (0] %L S wf N “f N
H
oM\ SN N-N N
N k N
‘z%)%/ /I\/N [ /N “%,_l N
H

24. The method according to claim 23, wherein R is a pyrazole ring having up

to two substituents independently selected from -N(R?),, -OR?, or a C;-C aliphatic group.
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~~H3 3 HI H '6s 0 ~ 1A r INCH /INV H~IV~ ICYH3 -73 WO 2004/ 000833
PCT/ US2003/ 019266 No. V- Structure No.V- Structure H3 H3 N \N HEN H H N
NH 5\ " WOoRd/@osd3 N CHs S N~S u C 3 CHa,-,INJ H3 H3pcHuUSEhmiBIoMN260N H 7 |
HI if HI \~-H~ H3 NL'"S OIl Nt~ SHH HB H- NONHNyi H \ ~| H

I

9
\ 7~ CH3 10 H2b. NH3 mdthdY dNc&idir@ toGHikh 24Ckhekddn RB ié a pirhzol® obtidally-S | H

O H3 S~ IN CHH N CH3 X
substituted with one substituent selected from methyl, ethyl, propyl, isopropyl, t-butyl,

I
/
cyclopropyl, or phenyl.

26. The method according to claim 1, wherein R is an optionally substituted
ring selected from a 5-6 membered monocyclic or an 8-10 membered bicyclic saturated,
partially unsaturated, or fully unsaturated ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen or sulfur, wherein said ring is optionally substituted by up
to three substituents independently selected from halogen, -CN, -NO,, -C(O)R?, -CO,R?,
-C(O)NR(R?), -NR’C(O)R?, -N(R?),, -N(R*)SO,R?, -NR>’C(O)N(R?),, or -NR’CO,R>.

27. The method according to claim 26, wherein:

R? is selected from phenyl, imidazolyl, pyrazolyl, pyridyl, pyridazinyl, pyrazinyl,
naphthyl, tetrahydronaphthyl, benzimidazolyl, benzthiazolyl, quinolinyl, quinazolinyl,
benzodioxinyl, isobenzofuran, indanyl, indolyl, indolinyl, indazolyl, or isoquinolinyl,
wherein:

R* is optionally substituted with up to three substituents independently selected
from -Cl, -Br, -F, -CN, -CF3, -COOH, -CONHMe, -CONHE, -NH,, -NHAc,
-NHSO;Me, -NHSO;Et, -NHSO,(n-propyl), -NHSO,(isopropyl), -NHCOEt,
-NHCOCH,NHCHj3, -NHCOCH,N(CO,t-Bu)CH3, -NHCOCH,N(CH3),,
-NHCOCH,;CH,;N(CH3),, -NHCOCH,CH,CH,N(CH3),,
-NHCO(cyclopropyl), -NHCO(isopropyl), -NHCO(isobutyl),
-NHCOCH;(morpholin-4-yl), -NHCOCH,CHz(morpholin-4-yl),
-NHCOCH,CH,CHz(morpholin-4-yl), -NHCO,(t-butyl), -NH(cyclohexyl),
-NHMe, -NMe,, -OH, -OMe, methyl, ethyl, cyclopropyl, isopropyl, or t-butyl.

28. The method according to claim 27, wherein R? has one substituent selected
from -NR? C(O)R?, wherein:
each R’ is independently selected from R or Ar, and wherein:

R is hydrogen or an optionally substituted C,_4 aliphatic group.
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NN~HKI1I3 NH~ 14\ HNslI(:)" 0 CH JNSCH H3 " HNNH 15 HN 16
HNTIH ~J ~-N~ C,,v NNCH3 N H17 N/, 18 1 N/ is ONN Ss - -74 WO
2004/ 000838 2PEIOB3003/ 019266 No. V- Structure No. V- SPCoaisaes/ot92ksb H H HN
H19 AL 201~\N/ N /~ rNI S/ I ~NNSOki'" r/N Table 2. HNHN HH
HN H N I ntl \ 29 Thi hethod/acbbilirfg toldldim1l Whékei satdNuithble solMeM iXa pktdidH 11 H

solvent, a halogenated hydrocarbon, an ether, an aromatic hydrocarbon, a polar or a non-

polar aprotic solvent, or any mixtures thereof.

30. The method according to claim 29, wherein said solvent is a Cy_s straight or

branched alkyl alcohol, ether, or a polar or non-polar aprotic solvent.

31. The method according to claim 1 wherein said suitable base is selected from
an organic amine, an alkaline earth metal carbonate, an alkaline earth metal hydride, or an

alkaline earth metal hydroxide.
32. The method according to claim 31, wherein said suitable base is selected from
a trialkyl amine, sodium carbonate, potassium carbonate, sodium hydride, potassium

hydride, sodium hydroxide, or potassium hydroxide.

33. The method according to claim 1, wherein said method is used to prepare a

compound selected from the following Table 1 and Table 2 compounds:

Table 1.

No. V- Structure No.V- Structure

| (\Lﬁﬁw gl QQ”Y*

3 J:bk

Ha

[ N\

e

@fiifﬁzw
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E=N
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INJ HO1-11 1-12 HNIN HHNNNHHH ONI NS\ I " ~~ V' I ND

/~~ ~NNS~-Jp~ B~ \V 1 J HI-131-14 | \NHNN"(NIN HHHNH
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Il \N/ I ONNS\ JI O Jv I-61. 34. A conpound of formula V: R6 | \N
HNNHH NYR7 O JNN S R6/J V or a pharnmaceutically acceptable
deri vat i vwoaoo#@bs33t her eof, wherein: R5 is sel ected fraerhsdesyercor Cl
aliphatic; -81 WD 2004/ 000833 PCT/ US2003/ 019266 R6 is selected fromCl_3
aliphatic; and R7 is selected from Cl4 aliphatic.y . The conpound
according to claim34, wherein RS is selected fram pydrogen, nmethyl,
ethyl, t-butyl, or isopt‘jo’p | . 36. The conpound®according to claim 35,
wherein R6 is selected met hyl, ethyl, or \ycl OpLA pyl . 37. The
conpound according to)claim36, herein R7 i [ sellect fd fyom nethyl, ethyl,
t-butyl, or cyclopra « 38, '--,-. -,~< e foll ow ng Tabl e |
conpounds: Table 1 |N0/L'\\/ cture No.\\/)Structure

P,

{{/H3 H3 "N NI 14 H3

I-57 I-58

X N N N
. . JT QQO T

I-59 I-60 and

NeoVean
@

I-61.

34. A compound of formula V:

w

J:jls 0 v

\%

or a pharmaceutically acceptable derivative or salt thereof, wherein:

[

RS

R’ is selected from hydrogen or C;.4 aliphatic;
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3" H34IN H)-~~cH ONNSFl vSCB/ I N CH H H H ' I\NHN
|l 1 H~-N1~fl 5~~~ "ax CH3 6 HIIl HH NS ~NINS~a 0 C3 ~ CHN

-82 WO 20w0/20008883PCT/ US2003/ 019266 No. V- Structure ROTNGS28Br00e2b6r e
JHB - HH 7 HS8INII vH3 NDNSI/ ONSOHHI H3 H~NHNH9H
10 N H I\R6Ii£tdl}bé$edﬁ0ml‘€1|}§'dliph8ilc;@1dl SINJ C HN 17 CHCH3 H-N N H

S/ CH JH ~J CH3 N
Fk, 12 N Iy is:L éLelé]clt\led\ frgm (?MI\eldiphle—;t\w.

H
J
H3
CH3
/" \I'N

35. The compound according to claim 34, wherein R’ is selected from hydrogen,
methyl, ethyl, t-butyl, or isopropyl.

36. The compound according to claim 35, wherein RS is selected from methyl,

ethyl, or cyclopropyl.

37. The compound according to claim 36, wherein R’ is selected from methyl,

ethyl, t-butyl, or cyclopropyl.
38. A compound selected from the following Table 1 compounds:

Table 1

No. V- Structure No.V- Structure
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HIf O vv-1Va/~CV-1Vi ~I|l HH S~ ~Id( I it \ /~Pf = [~ff ~IIff ~~
cOi J~™H I\VHO "CH~\NHH HHHHI HQH OV 21vii |l Il V-1viii f
N~N-S~ OWO00044Q0633G C~Y CH H IN HOZC* ~~OH H | ~N V- PCiraskbasiows2e6 X H HO
Ol NN NHO'"OHHNH HWV-1xi NI k~V-201 IN, Nf ~~NNS HC salt
40. A conposition conprising a corrpound according to claim34, and a

phar maceutically acceptable carrier uvant, or vehicle. -84 WO

2004/ 000833 P&/ tisporyund selewed ﬁqmﬁ%@lf@&ﬁ%ﬁh Ip §1£0BIPEBR ng to cl ai m 40,
addi ti ongllysconprising an anti proliferative agent or a chenotherapeutic
agent . 4g—%\—m3t hod of inhibiting Aurora-1 in a biological sanple,
conprising c¢ontadting said sanple wth: (d) a conpound acciprdl ng to claim
34; or (b) & conposition N3\/)§1ord| ng tq cl ailm 40. 43. i i nhibiting

Aurora-2 in @ biolfogical ﬁ}? ri sing cont ac m“g al sampl e wth:
(a) a conpound'-aéqor di Pg B o\“ ii ( accofding to
cl ai m 40.

H—Cl

V-1 i /NO M@i 50%/& V-1 v R '\(ELN\/)N\ J@Kﬁ

V-iv » © V-1 vi R H
Q«@sg N\ﬁ 5 lfis/@ N\’ﬁ

~ P
cop
oH
N HMO—I HZ:*:H
HA/(M< ! N Co

1 vii PN 1 viii ”h} H
oo e @«@«W

V-1 ix O | N\/)N\ (@rm’ﬁ V-1 x Mé;\

V-1 xi M[L V-20 i /Ek /@/ '

HCl salt

40. A composition comprising a compound according to claim 34, and a

pharmaceutically acceptable carrier, adjuvant, or vehicle.
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44. A nethod of inhibiting Aurora-3 in a biological sanple, conprising

contacting said sanple with: (a) a conpound according to claim34; or (b)
a conposiwpano4messsdi ng to claim40. 45. A net hod of i nirCHIUS2003/0F266 3 i n a
bi ol ogi cal sanpl e, conprising contacting said sanple with: (a) a conpound
according to claim34; or (b) a conposition according to claim40. 46. A

nmet hod of i nhi ng Aurora-1 i napalent nprising admnistering to
sai d patient: ? 5‘*‘30@8 ﬁ%‘@b‘?&)‘i‘) %Fé‘ﬁﬁ?@&ly CSFnP”(SHI)gaé”’é‘Bhpom tion
accor di ngrotli%ﬁﬁ@é eﬂporadf&enﬁtﬁgg I%ggcgéenltnhl biting Aurora-2 in a patient,
conprising admnistering sal ent a) a conmpound according to
claim34; or -85 WO 2004/ 000833 PCT/ U82003/019266 (b) a conposition
according to aim 40. .48. ~A.nethod of .in |t| ora i.n a patient,
conpri sing ad iAsl?’st?‘Pﬁlu ?‘L”Blblt%‘%ﬁ‘gu%%ﬁ'ifl ﬁ%%ﬂ%o&%ap%%r ding to

cl ai m 34¢co@hctingtbhidsaf@PRfht i on accordi ng to cI aim40. 49. A nethod of
inhibiting FLT-3 in a patient, conprising admnistering to said patient:
(a) a conpound accbﬁr)duq@glppun@morﬂlsgto @aim 34)ora conposition according to
claim40. 50. A method Lnhi b RQ Aur Fay Aurora-2, Aurora-3, and
FLT-3 in a patient, aco%‘}?rolsléllo SC(E %%ﬁltgg% g to said pati ent: (a) a
conmpound according to claim34; or (b) a conposition according to claim
40. 51. A nethod of treatin ancer in.a atlent conprising the step of
admi ni st er i ng#3¢ 4 ghhgd Bﬁmhgmn%emasw. mlogeaééa@g@gcqr@pw%gm 40. 52. The
met hod a il conprising the step of administering to said
pati ent g(rg{%ggl %ﬁfggsgﬂp@hendt herapeutic or anti-proliferative agent. 53. The
met hod accordi ng t@a)calc@mpoﬁﬂdacmgﬁegm daint34amcer is sel ected from

mel anoma, Iyrrphorra neur obl ast oma, .J eukem a, or a cancer selected from

col on, breast, ully, 2 9o °n89%ﬂr9mg|5% FB40i c, renal, ONS, cervical,

prostate, or cancer of the gastric tract.

44. A method of inhibiting Aurora-3 in a biological sample, comprising
contacting said sample with:
(a) a compound according to claim 34; or

(b) a composition according to claim 40.

45. A method of inhibiting FL.T-3 in a biological sample, comprising contacting
said sample with:
(a) a compound according to claim 34; or

(b) a composition according to claim 40.

46. A method of inhibiting Aurora-1 in a patient, comprising administering to
said patient:
(a) a compound according to claim 34; or

(b) a composition according to claim 40.
47. A method of inhibiting Aurora-2 in a patient, comprising administering to
said patient:

(a) a compound according to claim 34; or
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54. The nethod according to claimb51, wherein said cancer is selected from
acut e- nyel ogenous | eukem a (AM.), acute |ynphocytic |eukem a (ALL),

mast ocyt o®D00400008past r oi nt esti nal stromal tunmor (G ST). PCIAISHD3DOR46 000833
PCT/ US2003/ 019266 55. A nethod of treating or |essening the severity of a

cancer in a patien(b)asvpipositiog abbdimigep cimddsrupting mtosis of the cancer
cells by inhibiting Aurora protein kinase with a conpound according to
claim34. 56. The nmethod according to claimb55, conprising the step of

admi ni stering 480 §ghdd BRnhfHinfAGRIRSSh bip3ReRCEA s ddhifilsRlip 19 -87
said patient:
(a) a compound according to claim 34; or

(b) a composition according to claim 40.

49. A method of inhibiting FL.T-3 in a patient, comprising administering to said
patient:
(a) a compound according to claim 34; or

(b) a composition according to claim 40.

50. A method of inhibiting Aurora-1, Aurora-2, Aurora-3, and FLT-3 in a patient,
comprising administering to said patient:
(a) a compound according to claim 34; or

(b) a composition according to claim 40.

51. A method of treating cancer in a patient comprising the step of administering

to said patient a composition according to claim 40.

52. The method according to claim 51 comprising the step of administering to

said patient an additional chemotherapeutic or anti-proliferative agent.

53. The method according to claim 51, wherein said cancer is selected from
melanoma, lymphoma, neuroblastoma, leukemia, or a cancer selected from colon, breast,
lung, kidney, ovary, pancreatic, renal, CNS, cervical, prostate, or cancer of the gastric

tract.
54. The method according to claim 51, wherein said cancer is selected from

acute-myelogenous leukemia (AML), acute lymphocytic leukemia (ALL), mastocytosis
or gastrointestinal stromal tumor (GIST).
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55. A method of treating or lessening the severity of a cancer in a patient
comprising the step of disrupting mitosis of the cancer cells by inhibiting Aurora protein

kinase with a compound according to claim 34.

56. The method according to claim 55, comprising the step of administering to

said patient a composition according to claim 40.
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