WD 2004/ 000833 PCT/ 0S2003/ 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 REFERENCE TO RELATED APPLI CATIONS This application clains priority to
US Provi sional 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

| NVENTI ON VOaP#P0083% present invention provides a faci PET/EP¥WE¥YL2%60r t he
preparation of substituted pyrimdines. The process is useful for preparing
inhibitors of protein kinases, especially of FLT-3 and the Aurora-famly

ki nases, serine/threonine protein kinases. The present invention also

r el at es PRCEFFRE BOR SREPABINGFEURSTITUNEP GYRIMIDINGS BYDy PYRIMEAPAE ARFRAVRLIIES deot ei n

ki nases, and conpositions CHEBETIRS GACKEROUNDNAEESTHE | NVENTI ON [ 00021 The
search for new therapeutic agents has been greatly aided in recent years by
a better understanding of the structure of enzynes and ot her bionol ecul es
associ ated with targeROSE REFFRENCBTEO REIATEINAPRLHYSTIONSENzymes t hat has

been the subject of extensive study | otej n kinases. [Q0031 Protein

ki nases nedi ate iTﬁ{S afipp %}Wipé‘ﬁﬂk;t?ilgérﬂfﬂé’to?@ﬁate?hgwl Uethi s by _
ef f ect i nge@y39d)eszRiNed Yine0 2000 @hd U PRvAsiONE PReSH AplibitioRHORINZVS fld @ protein
acceptor that is involved in a signaling pathway. There are a nunber of

ki nases afeptEabaidyZ002 the captentsafiviicheare ingewprataddiereimby wigrercest i mul i cause a

variety of cellular responses to occur inside the cell. Exanples of such
stinmuli include environnental and chemi cal stress signals (e.g., osnotic
shock, heat shock, ultraviol EIEELIAGFFHEBINVBNEI@N| al endot oxi n, and H202),

cyt oki nes e eukin-1 (|1-1 I crosis.factor al pha
(I sy - 1BP mhhrplep G fopfin pigbiedd GRIIE b Fo MR DBt
macr ophageebstitucedypysitidindsa The grokess iousefulEidr Giiphringintlibitbisiof paltes kingsesyvt h f act or
(FGF)). An _extracellular.stimul us may, .affect.o or. nore. cell ul responses
ol o bt GERRPYY Sk s S R Pl S e RpingBlepeie et 2o

2004/ 0008 s velB2R oG 1R6 B inhibitom 0EBL. T-3¢ Auktad-1 0Nurofa-1, had A@fdrpBi on

factors, nuscle contraction,.glucose netabolism control of protein

synt hesi s PEdR i GBS FH“?? | e. [0004] Many di seases are associ ated
wi th abnormal cellular responses triggered by protein kinase-nedi ated

events. These di seases i nclude autoi nmune di seases
BACKGROUND OF THE INVENTION

[0002] The search for new therapeutic agents has been greatly aided in recent years by

a better understanding of the structure of enzymes and other biomolecules associated with
target diseases. One important class of enzymes that has been the subject of extensive
study is protein kinases.
[0003] Protein kinases mediate intracellular signal transduction. They do this by
effecting a phosphory] 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,Oy),
cytokines (e.g., interleukin-1 (IL-1) and tumor necrosis factor alpha (TNF-a)), and
growth factors (e.g., graulocyte 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



i nfl ammat ory di seases, bone di seases, netabolic diseases, neurological and
neur odegener ati ve di seases, cancer, cardiovascul ar di seases, allergies and
asthma, Al zheinmer's di sease and hornone-rel ated di seases. Accordingly,
there has been a substantial effort in nedicinal chemstry to find protein
ki nase inhibitors that are effective as therapeutic agents. [0005] The
Aurora famly of serine/threonine kinases is essential for cell
proliferatworoosfoBisschoff, J.R & Plowman, G D. (The Auporakiood/dp2déi nase
famly: regulators of chronosone segregation and cytokinesis) Trends in
Cel | Bi ol a@noled} adivafion d59sériptich Gictord, imuseld chlitiagiot, gluCose metabolism,
(Auroral/lpllp-rel ated kinases, a _new onc geni c famly of mtotic

seri ne-thF%WiﬂngrRﬁeﬁhfé’éﬁyslsé%dW&ﬂaf&ﬂﬂ@éFlf %% ence 112, 3591-3601 (1999);

Nigg, E. A!"""%t M%Ffdﬂéédgééﬁé a@SciAtEOWHA OHoPmAl ceAflht rofiobed it98keRdatbyl t S
checkpoints) Nat. Rev. Ml. Cell Biol. 2,21-32 (2001); Adanms, R R
Car mena, MoteimkigaseanediatadeventsCTheseldissnsss inehide aptauemwmyaliscagesd t he (auror a)

ABCs of 'Eﬂ(l%ﬁ! Shorv [ [ . - . Inhibitors of
t he Aur oma |nasoer;fdgsrgh f/b{aﬁ‘gé:;ﬁg%a%r é’ghtggéehct s’eeasgé?)’tﬂ}ﬁ{olﬁ(%?&%%ddbl ock growt h of all
t umour t y pesoddgtixig]ve iseadelrcancek rcandivviasontun iseased, allérkigs aeldsthom, Aurora-A (" 1
"y, B("2"),and C . ("3 "), are highly. honol pgou rot ei ns .responsi bl e for
chr onoso IheE §skiseate a‘“%’rihf’g??nf'rel tﬁf‘ﬁﬁleaée‘?' u&%ﬁ‘@?‘éf%%ﬂ%&sm sis. Aurora
expr essi ogubistantiflWffort itl aaicatl eehnistdyito RS biobdn kiaede iBhibivdrs thatap effsqiven and

activity peaking during the G and mtotic phases in cycling cells. In
manmal i an 2t BeERSWicS8e¥ed substrates for Aurora include histone H3, a protein

i nvol ved igposr OTRSRIRrL ANHS S dlrin@/hrediisk IGENE: 1BessBhift kit bl pRGMrAlA Y |1 ght
chain, protein E)hosphat ase 1, TPX2, all of which are required forcell

di vi si on. [Piedwft J.B ddowmendi He (lherAurpne/Inid p kinasefamilirrragylatarsAir or a ki nase
famly ha ] : } I el ling
evi dence ? %liraﬁlt%ﬁ?nég%egfegﬁg?ﬂ %)I{\;le - k%%%%)ewggé%gﬁo 7 uarl%gyab? if%z)?%gn@? ggpfns r odent
fi br obl astGiet(IBi and Poigent, C. (ARroradpl1prrelated kivsss,agew ongdgemedawipn of mitelia or a

ki nase is nj . | i fi i U rs= , EMBO J. 17,
3052. 3065 N HEggeuiie Rl B et SF LS Ip 11 £ 356860101 o8RG . EVEO
mul ti pl e ¢ditbtiokinases aaregulators ofjeell divisigm and lits shecapaintspi¥atdR gv. B&d.oBad! aneupl oi d.
The -2 WD 2004/ 8 PCTJUS2003/ Q19266 ., oncogeni C L, V] of Aurora
(i nases | STt ks AA0ME AR R ERES Mo AAGTRaF B b Crbiie
: nst abi | idtpyss?]ﬂg&fb&&d,ﬂl]ﬁ(aﬁfﬁ’ri)@lbmis: aﬁmﬁﬁisyvamdafmd:élgmmgy on, 49£54dzeogy[] or ab A
obser vod. IFNpHAGR the Aurorh Kinase family therefors have the potentiA to block growth ofall o oo
tumour types.
[0006] The three known mammalian family members, Aurora-A ("1"), B ("2") and C

("3"), are highly homologous proteins responsible for chromosome segregation, mitotic

spindle function and cytokinesis. Aurora expression is low or undetectable in resting
cells, with expression and activity peaking during the G2 and mitotic phases in cycling
cells. In mammalian cells proposed substrates for Aurora include histone H3, a protein
involved in chromosome condensation, and CENP-A, myosin I 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., et 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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Y., Ilwao, K, Egawa, C., and Noguchi, S. Association of centrosomal kinase
STK15/ BTAK nmRNA expression with chronosonmal instability in hunman breast
cancers. Int. J. Cancer 92, 370-373 (2001). (Sakakura, C et al.

Tunor -anplified kinase BTAK is anplified and overexpressed in gastric
cancers with possible involvenent in aneuploid formation. British Journal
of Cancer 84, 824-831 (2001)):. The Aurora kinases have been reported to be
over - expr e¥eeadio0833 W de range of human tunours. El evaP@rius28a1ez6i on of
Aurora- A has been detected in over 50% of colorectal (Bischoff, J. R, et
al . A homdogepie adivitiod doping kinasas isdikalyko hebirkddgo theeegeration afisdchanpl i fied in
human col ncers., EMBO, J. 1 3052- 5.(19 Takahashi, T., et
al . Cent régr{éﬁgﬁn%{akﬁﬁ%s g?edl—%ﬁﬁa%mgrzfamﬁg’k ,°33‘§%°fg‘gge%’é'§?ﬁ‘f'g§%"é‘a aﬁl% primary

col or ect akhromosmiia insdility inJmarkidagend Bagric Sinouistiy bddd bbsdr?dl0Njyosidyar i an
(Gitsko, ,T.M t Activatjon an over expression of centrosonme ki nase
BTAK/ Aur oP{a-Iﬂa‘?’ﬁi'h ST &?‘is gﬂg@ghge IASS@‘QW?RGEFG"“MPI’R&ear ch 9, o
1420- 1426 STRIIBDAK ARN A eréskion biiRbfoniosaialibstability in BimaH breakte@icersanpl i fi ed

ki nase BTAK is anplified and overexpressed in gasfric cancers with possible

i nvol verefitt. 4 §aaers 981 DIGB B2/ Glakakgrg, G etpl) dumanamplifieddinase BEAK ig24- 831

2001)), ] 0 ' | MEs ' ; t (Tanaka,
R e S e o O e
car ci nonafamatioe Britsshshurn@ghofd@mcerrids 824831 (26@1)).2 Thé An0et4 kind®9dpye Hi gh

| evel s of [Aurora- A.have al so been reported j renal . cervical,
nour obl acP e By vPeeRErih d RS gt o ominBBows  EIAES 1 cor
| i nes. ( Biesgmrbsidn,of Aurdia-A kis baén defeckdrinbog56v0sflovbeepi(Bischaffy DRa dfbhase i s

oncogenic and anplified in human.col orectal . cancer O J. 17,3052-3065
(1508) " ( kAol Sae of Tt mirgrs kisge ff Gheasenie and Grat fad g G |

cycl e- depesidfiatal Ex0RESS EMBD ANY, 30523069 E1008Y) (T4RaRdshiz A, eOil. Wen@odohal d hunman
Auroral/lpl l-rel ated protein kinase, Al K3. _Journal of Biological Chemstry

274, 7334Kir35%5 HabB ng Hat TR, are oveimreRsrsea PRIt SOLORCIth eBCaTHIBBTAK

i nduces CcONEERSPRE. Qi[ﬁ'OO‘f-HGﬁi%Qﬁb)?.%@ﬁ%ﬁ'(@ﬁ%ko,al"!ﬁl. b aAnalaidehiaA Nature
Cenetics 20: 189-193 (1998))(Li et at Overexpression ofoncogenic

STK15/ BTARVEa¥msesgion of cerirsompkingnediT AJederasat ia humae eyarighicancen neléticqles .
9(3):991- h ) | ' | s observed in
human bl a?ggégg%g')n“)é‘éhrés“?%%“é%@@éﬁ%‘%ﬁ%@%& e € 'gerégﬁﬁfudéttﬁ’éd with
aneupl oi dymaliiebkjgase Al is-agplificd BOHMCHIRSScPOT asBR0E 8¢ 95 gosstld ni cal

D! our o et AR LA GR 90 UGAELD G5 0, e SRR ol e

Mor eover , in 94% of invasive duct adenocarcinomas of the breast (Tanaka, T., et al. Centrosomal

kinase AIK1 is overexpressed in invasive ductal carcinoma of the breast. Cancer
Research. 59, 2041-2044 (1999)). High levels of Aurora-A have also been reported in
renal, cervical, neuroblastoma, melanoma, lymphoma, pancreatic and prostate tumour cell
lines. (Bischoff, J. R., et al. A homologue of Drasophila aurora kinase is oncogenic and
amplified in human colorectal cancers. EMBO J. 17, 3052-3065 (1998) (Kimura, M.,
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 ez 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 buman bladder

cancers and amplification of Aurora-A is associated with aneuploidy and aggressive
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anplification of the aurora -A locus (20g13) correlates with poor prognosis
for patients wth node-negative breast cancer (lsola, J. J., et al. Genetic
aberrations detected by conparative genom c hybridization predict outcone

i n node-negative breast cancer. Anerican Journal of Pathology 147, 905-911
(1995)).. Aurora-B is highly expressed in nmultiple human tunour cell [ines,
I ncl udi ng | eukem c cells (Katayama et al. Human AIM 1: cDNA cl oning and
reduced ex¥Oee40M83duri ng endomi tosi s i n megakar yocyt ePCT/PHE8HUI%®L| | s. Gene
244:1-7)). Levels of this enzyme increase as a function of Duke's stage in

primary ceinieabehavione(Ser Sset@kAmplifisationqvergrpression of ¢ %ﬁl‘ioé‘c lﬂﬂﬁﬁs&ﬁﬂéﬁb ressi on

and colo f Cancer Institute
91, 1160- %%;%1?199%?%@?{)?@0? ﬁl\/\%léﬂgwgﬁzg%r(rzr% egO%ound in germ
cells, i sarapbﬁnanvmoﬁtbe(qmreasédbdua (208 13)i cpirelptes wﬁhmag@rognqsrslfm@ayienml orect al

t L1, i . ipncl |
cdenocar | NuhabaEmiitestiamtitBi. £1r prar Rifie PSiaton{ &l
Yoshi oka, cdmp axam g@l@ﬁiehyﬁﬁdxﬁﬁbh peadivk eutdﬁ@@lmeaé-n@aﬁvesﬁmea@eﬂ cent rosomal

| ocal i zatlon of a third human Aurora/lpl| -re ted protejn kinas Al K3.

Jour nal  offmerira {oyrmeheS Reyleto s Ay %ﬂﬁ49117(é%949)7 em{al g{ﬂ(”?ékfﬁﬁ& M, T., et
al | Cent  GRMBN nithiARour cohiifbilon Akt 16eITR RS AC XDTERgS@d in primary
col orectal cancers. Jpn . Cancer 1, 7 (2000)) [ 00081 Based
on the knéWM-}:ehe¥A doning amm@dmd@messma@esg eqdﬁmupsls irbmegaﬂcam’n@rw- activity
shoul d di o n Eﬁé;ﬁ] Aur or a

I nhi bi tor ﬁ%ﬁc‘gr e%nof gﬁhiﬁﬁgﬂ) U%S%QS Ginds gggs fdé‘g?ééﬂsas&?%‘ﬁé%[ 0009]

El evat ed Bfeg%il@rimar)a¢dlormalmaacet$(ﬁata}fame,rﬁb@¢sl Ml@otmﬂ@'msve@ﬂsmoaamﬂde vari ety
of tunour | i nes. Aur Ki nas , se human
tunors anﬁolgS ﬁecalcancerlp Sfl t’ourb%g g\{:al%ﬁ ?ametr %Z’ft% slgﬁgrﬁ%nst ability
i n manmar YIQDQ))DMc(rMDywhj&h iehormbally &ﬂ@foﬁﬂm&?ﬁcaﬂés)s dﬁcﬂ@ibﬂéxﬁeﬂsedm- 2 1s

hi ghly expressed in liines.and |e i ncrease as
2 unot | o b neeahes Lokl rP PR Ak O b vt aelyr iy anm. b e
al. (Mt gidlidg deGeal deRbEFBbOA afdBressd bﬁbﬁsﬁlabeusmﬁﬂmmo MAaskoy) Jour nal
of the Nationa Cancer Instlt te 91, 1160-1162 (1999)]. Aurora-2 plays a
role in cdRthsEs Tngnd HEange &y 1é’Y°1§é1§1i’%‘éeaDct cEHesion@nd 6550sRY during mitosis.

M sregul atdcanz48bn bh@thfr&hhmﬁﬁlﬁhﬁ)ré‘/?ﬂll ‘@A ﬁ:ﬁteuﬂ&hdsb”m%bﬁnfa%ﬁt ion and
other abnormalities. In human col on cancer tissue, the Aurora-2 -4 WO

2004/ 0008 B leging! GEeminy 819 7884 T8N Hakahade. f@ahdcergr%@n@\k&aswpr essed
[ Bi schof f reh @t andEMRERR 3, ard dverdPredsedlR Brimary colorectal cancers. Jpn. J. Cancer

Res. 91, 1007-1014 (2000)).
[0008] Based on the known function of the Aurora kinases, inhibition of their activity

should disrupt mitosis leading to cell cycle arrest. In vivo, an Aurora inhibitor therefore

slows tumor growth and induces regression.

[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]  Aurora-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



(1998); Schumacher et al., J. Cell Biol., 143, 1635-1646 (1998); Kinura et
al., J. Biol. Chem, 272, 13766-13771 (1997)]. Aurora-2 is over-expressed
inthe myjority of transformed cells. Bischoff et al found high | evels of
Aurora-2 in 96%of cell lines derived fromlung, colon, renal, nelanona and
breast tunors (Bischoff et al EMBOJ. 1998 17, 3052-3065). Two extensive
studi es show el evated Aurora-2 in 54% and 68% (Bishoff et al EMBO J. 1998
17, 3052- 63009883 hashi et al 2000 Jpn J Cancer Res. BGT/US200¥01926814) of
colorectal tunours and in 94% of invasive duct adenocarci nomas of the

breast ( Taredgimhastbeen fouad & snvepexpresd Bischdtferl.] EMBOHI.AL7) 38323 Ssi on i s

o Pvated (o Sl 45 A TR O AR OB P oL

mel anong, ey, ovary, gastrirct S
(Tat suka &heml, 2159876681 3748 1199481 Blurord-Q @l Aler-ekgbsst®inghsmaforifpsfor a- 3 have been

detected in several, tunour_cell. lines, | though it is restrjcted to testis
in normal F?PSZ%‘HEQC 18; %ﬁ%"@tgt %ﬁfo‘%@g@é&*ﬁ% qthﬁﬂ'-gff‘f*él@’)%%/" @eﬁ?ﬁllﬁ‘ﬁ)r ession of
Auror a- 3 dBrved ol uRg B RAL REA, f6lanYindPreOhRbRI(BAhSRBCAEMBOY, al so  been
docunent ed éTakahashl et al 2000 Jpn J Cancer Res. 91, 1007-1014). In

contrast, 199, ABr203005). ahivp gxtensivespidiasshew glevated duroray &1 54% a8h@8%mj ority of
normal tt t i I i e j r§4 on of

v di ng. SopFa ol EvERY EA0bE BT S0SES 0GR HIEE 20002 FEaRERBLT 908
17, 3052- 3065)014) 60birecalrtumhours hmt in94¥i efinakive ductradémmcaginomas kfthases play in
proliferatiyv i sorde i ff, JJ.R & Plowman, G D. (The
Aurora/lprofeﬁsé?ﬁnﬁg%%a;i??igggﬁlé@% 's of chronbsone segregation and

cyt oki nesi{@d11]lr eAtkord- h efptdsioBindlegyedin célblined Aok el IR tumdss ef the Blognd

Prigent, C. rorallpllp-rel ated kinases new Qnco ig famly of mtotic
Ger o t nbiath HaSienlarums) Kig5hs - rnger NS G heomodadenagor”  1000)

Ni gg, E: A.(Tatﬁhda%p,ﬂilgggsg;a,ge§4gﬁ?,r egul ators of cell division and its

checkpoints) Nat. Rev. M. Cel Biol. 2, 21-32 (2001); Adans, R R
Car mena, WO12hngHigkdevels et Anrera-3hee Bergdsieated inseverahiymour eglldinepe (aur or a)

ABCs of mattta)&igshiife@m&dit@teﬁ?é Oihn?h@ﬁl(ﬁgéﬁesl(:iﬁmﬁ%éﬂl {9904y, 733a0daput ertre, S.,

Descanps, S., & Prigent, P. he role of aurora-A in centrosone

functi on) Qeeruesion of Agrors3 gusbish pegmtage[(0FPY)) ofrelorepisbednpers haalin or
tyrosine ki umbited g‘aﬁéﬁﬁsﬁ%t mgﬁéeégﬁﬂfcén%!e&ésﬂmt,%m- At %%}?{Qst growth and
on- p C

devel opment of hemat opoi etic and n emat opoi etic cells: eljen, B,
Giffin Jithe Omongamdy isx3pessed bt 2 By1l4ved 38Be aragbrive pf hormaltissudss fhei sh Journal -5

VO 2004/ 0%9&%%01%%&%%%91%%/“%&%2&& proportion of dividing cells such as the thymus and

testis (Bischoff et al EMBO J. 1998 17, 3052-3065).

[0013]  For further review of the role Aurora kinases play in proliferative disorders, see
Bischoff, J.R. & Plowman, G.D. (The Aurora/Ipl1p kinase family:regulators of
chromosome segregation 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. Rey. 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 developmént of hematopoietic and non-hematopoietic cells.
[Scheijen, B, Griffin JD, Oncogene, 2002, 21, 3314-3333 and Reilly, JT, British Journal



of Haemat ol ogy, 2002, 116, 744-757]. FLT-3 regul ates mai ntenance of stem
cell/early progenitor pools as well the devel opnment of mature |ynphoid and
nyeloid cells [Lyman, S, Jacobsen, S, Blood, 1998, 91, 1101-1134]. FLT-3
contains an intrinsic kinase domain that is activated upon |igand-nedi ated
di meri zation of the receptors. Upon activation, the kinase domain induces
aut ophosphoryl ati on of the receptor as well as the phosphorylation of

vari ous cywopb@®nss3 protei ns that hel p propogate the a®CrAwar0zmIzegnal

| eading to growh, differentiation and survival. Sonme of the downstream

r egul at or of Bhenktdlogy, 20€X; dp6,0M4 5T AL TAY rdgnletes thajntdatiye ofRicta édllieade, G b- 2,

SH P and Src r.el at d Ki Scheij n,, B, Gjiffin JD (o ne, 2002, 21,
3314- 3333PTOGHIPr §O fﬁsaﬁg@?& %%JI%P‘???FQF%M%?I Bﬁ"%“i?@f‘ BYHg @%@m’c and
non- hemat @ppicetises, SYBIdogNEINS] €5 110441 B34]) OFIST-B Raiitaink e ierinstd 16ade dbrigigpendent

activation of FLT-3 have been inplicated in _acute-nyel ggenoys | eukem a
(AM), acbRatisagtiyRdgpe ilgwéiﬂa@c}ﬁﬁa mwahmaﬁaﬁ%gqr% Epan aH e the est i nal

stromal 1 wiypke dolamlhducks 8EpHBshRYIryRfich T 1dE@tctial Yefl adfHeMhodhbiglE0RNTES N
the kinase domain or internal tandem duplications, point nutafions or

in-frame @@N@IqubﬁﬁoﬁMHGTOt?mﬂianmé@ﬁ astivationsstenal leadipg tor s. | n
addi tion t ov@ﬁtdﬂ\f&&tﬁ%gﬁm{)ﬁ[ go@gﬁpﬁﬁdﬁgﬁconﬁuﬁﬁb’{s%ﬁ f§ or paracrine)

stinulati over-expressed w o t he mal i gnant

phenot ype r&@ﬁd@esxgmhng Bichide) PGy PIBDon@BO@@a) SHIRZ ePSrc2dlated Rihhsks 3333] . See
r geted kinase inhibitor

al so Sa ding the next 4 eevec T3 t
therapymﬁéch&amé f?rygfﬂbhb a&%é(ﬂg% %a?.@é’r%éhFLTr kippae 7% aTOl§3% . [ 00151

Tri- or tehfigy sPatdidgeietd aﬁ&’ﬁbﬂlhéih&@pdi'&{c'n\(ﬁ@xa\{@&sU&ﬁ;ftdéﬂonﬁﬁlaﬁhd\ﬁ:%e i nhi bitors
are known in the art. Typical I% t hese pyrinmdine derivatives are 2,4,6- or

2.4, 5. 6-sigaed indepspdent agiivationgf %wvemeenmpheﬁe%mwutﬁr@ye@%n% bst it ut ed

pyrim di nQexﬁceénaE(A@IE)UQ&Tté 1%&&& ﬁéuﬁbﬂa@ﬁL%?Q&a@%cﬁBﬁ%d‘%&ﬁ&ﬂés&n@f preparing
such pyrimdine deri'vatives have nany é étic drawb s such as | acking

t he abi | i tsjromel tymgi 38Tk CKhieseamytationsyi inglerarpine aeid changes intke kinase 4- | or

©00°1 | i)yl il B60clon POk HGLARSh R WGk, 10, 8
WO 200410 O@S&Belﬂﬁﬂﬁdjﬁglﬁﬂ af the Wordﬂln addifidecto @btevatiGh inutafibss, ligand
31,1,1996, 7 7 %eﬂt (auto crmlg%r paarhcri]neﬁmglueorr{l of over—expresseg %hld—type FLT-3

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

3314-3333]. See also Sawyer, C.l. (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,

—-6-



269-74; H. Uchel, Tetraheron Lett., 36, 52, 1995, 9457-60; and Y. Nezu,
Pestic. Sci., 47, 2,1996,115-24. [0017] There is a need for a synthetic
process that can be readily used to prepare the tri- or tetra-substituted
pyri m dine derivatives on a large scale. There is also a need for a process
that enploys mninmal steps and utilizes readily available starting materials
and sinple reaction nedia. ldeally, such a process will be easy to scal eup,
i f need bewoexnak/oovs3Bl be i nexpensive. There is al so a rreadiska@s/om2@ ocess
that does not lead to regioisoneric internediate m xtures that nust be
separ at ed Hwy.J. Med@hemoChiniTEieags BN 296)TEL-$2 dS). Delia i Ha. €haihg B5,M)499&% duce t he

or oduce { 0RO Teleltn Lo 5 Lo0p oo Bapt S NepL g b scsses t he
above advantomesiaps thereby inproves upon the currently avail able

processes. SUMVARY OF THE | NVENTI ON [ 0019] The present invention provides a
process f dPOMI epZhera ds anced dpycinvathetic rragess ihat cap be peadily gsedie prepgre fie-T wher ej n:

Qand T arg. | e ] ; each R
5 ndeperie - BHERRHG SRl  frRaN Aol § RERAEC Thaf i M Meabed) |y &C8

al i phat i ¢ propesathat ewipdoys inmnintahstep? dnd utilizes ocadlly awelablestattinggeatertalsomdar e
optionally.taken together. wi,th the nitraogen to forman.optionally

obbsti tut SPHEFARIRAE B bR oA GANER R BN B BE30Y ¢ ot e
parti al | y willbatinsxpésile. Therktl diso aned fotraqhedsy thaigloehrotilend tregidohrrioat ons, in
addition to the. nitrogen_ bound_ther et?i i nde endentlglfizglllq%;:otéed from

ni trogen, BiEiRGipte Bxtlies gl must ke senaratgdihy, - gy CliTemalopts n ogen, NC2,

CN, R or Agparatiohs Waduedd 0P 3R1d8CTI US2003/ 019266 each U is independently
selected froma val ence bond or a Cl-4 al kylidene chain, wherein: up to two

met hyl ene Q08 s drweyldpedespabletnhavy a symthetis aeysessde Rradycs BpPuEks by - 0-,

substituted pyrimidine derivatives that possesses the above advantages and thereby

improves upon the currently available processes.

SUMMARY OF THE INVENTION
[0019] The present invention provides a process for preparing a compound of formula
I
RZ1
et
RX
[}
RY N"\T-—R’-2
1

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;

-7~



-8-, -SO, S, -N(R)S02-, -S2N(R -, -N(R-, -C(O-, -C2.-, -N(RCO -
-N(R OO, -N(RRCON(R) -, -N(R) S&N(R)-, -N(RIN(R)-, -C(ON(R)-,
-OC(ONR-, -CCR=NN(R)-, or -C(R=N-O; each Ar is independently sel ected
froman optionally substituted ring selected froma 3-7 nenbered nonocyclic
or an 8-10 nmenbered bicyclic saturated, partially unsaturated, or fully
unsaturated ring having 0-4 heteroatons i ndependently selected from

ni trogen, woymesmoosss sul fur; R" is -N(R )2, -OR, or PeRUS2@a0im68 is

i ndependently selected fromR or a 3-8 nenbered nonocyclic, an 8-10

menber ed heachy@lid mdep@ndmtlﬂz @eléa’tedﬁmﬂmweldn&erﬁomt ota Cl_sﬂk]di‘(hh@dlairpwhbiehi: |y

unsaturated, or_  full sat urat n h t roat o i ndependent |y
sel ected from AP B e‘\ﬁetﬁ & ?H%Pﬂgl g%ﬁ%l‘ﬁ'
optionally and i ngepgodes@ ymﬁgﬁzL Lg@qu(Rl;;; -N@{)I oc(cg)ur C@gbqq(lRt)g

i ndependent |y sel ected from R2; i $_i ndependent | y sel ect e from R3,

-OR3, -SR3, -CN, -NROR ﬂ?a)p%{éﬁ)- -N(R@$@,z)1\L(R) NHNOORR)- -QPHRB;, - C2R3,

- SO2R3, -SOZN(RS) I\{I;éﬁ): C(O)N(RS)Z -OC(O NR(R3) ,
-OC(O N(R3) 2, R?&%?i@ %W% or - IO\IR3002 R3); each R3 is

i ndependerﬁabhlAsmlmxtepeuﬂeﬁubosddétedrfroman @ﬁonaléy $1b$temeédng sethw:tedf@lmme?l i phatic
group or a 3-8 red nenbe a 10-12
menber ed trl%lf/m g{u&cry %?air(fmgrppved%cﬁhﬁ PAt ot %dBthgl¥y tuﬁaﬁesd aturated
ri ng having &ﬂlltneﬁ@mﬁaé@mhﬁﬁgﬂbﬂﬂﬁ&bh&m@h@péﬁdﬂy@t&ﬁdﬁgmw ni trogen or
sul fur, \/\herel n:. R' is substituted with 0-4 independently selected R2
groups: R- i YEEenOXyEem ML spiurty 6n or a 3-8 menbered nonocyclic or an 8-10
nenber ed quycN@Rd)z, ot'usrakrd, partially unsaturated, or fully unsaturated
ring having 0-4 heter oat ons |ndependentl sel ected fromnitrogen, oxygen or

sul fur, wfepleRnis ipgependentipselqctedfrom R or o378 membered mepqezclicnaepdAdent | y
sel ected f roﬁ?eﬂ%&e@’blc%l%ma BRI FmPB6es &@awaﬁata%psﬁm?ﬁ&ante@ Qpbi ning a

conmpound of formula a conmpound of “formul a In a suitable
nmedi um -8 \Whlhoostwerdsas hw&%@@@rqammedm@nﬂy selected from nitrogen,

oxygen, or sulfur, and wherein:

each R! is optionally and independently substituted by up to four substituents
independently selected from R2;

each R? is independently selected from -R?, -OR?, -SR3, -CN, -NO,, oxo, halogen,
N(R?),, -C(O)R?, -OC(O)R?, -COR?, -SO.R?, -SON(R?),, -N(RH)SOR?,
-C(O)NR(R’), -C(O)N(R )z, -OC(O)NR(R?), -OC(OIN(R’)z, -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:



Q@ RNRY-FI ~3 N0 'T-R12 H wherein: said suitable nediumconprises: i)
a suitable solvent; and ii) optionally, a suitable base; and L3 is a
suitabl e | eaving group. DESCRI PTION OF THE | NVENTI ON [ 0020) The present
invention provides a process for preparing a conpound of fornula 1: Rzt RX
Rv N-r, -R2 wherein: Qand T are each independently sel ected from oxygen,
sulfur or N(R); each Ris independently selected from hydrogen or an
optional | ywgHasdiaobsssed Cl -6 aliphatic group, wherein: gowos2dewiek to the
sanme nitrogen atomare optionally taken together with the nitrogen to form
an optionally substituted 3-g&tnenbered nono cyclic or 8-10 nenbered

bi cyclic saturated, partiaTy unsaturated, or fully unsaturated ring having
0-3 heteroatons, ingadditilon to the nitrogen bound thereto, independently
sel ected from nitrogen; n, or sulfur’ is UR5; RSis selected from
hal ogen, NO2, CN, R, or ach Uis independently selected froma val ence
bond or a Cl4 al kyl ijdehe aii—Rfherein: up to two nethylene units of U are

optionally and independently replaced by -0-, -S-, -SO, -S02-, -NR) SQ2-,
-S2N(R) -, -N(R)-, -C(O)-H, -C02-, -N(RC(O-, -9 WO 2004/000833

PCTI OS20034@18866 -N(RC(O O, -NNRCON(R -, -N(RS®N(R -, -N(RNR)-,
-(ONR) -,

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

L? is a suitable leaving group.

DESCRIPTION OF THE INVENTION

[0020] The present invention provides a process for preparing a compound of formula

I
RZ1
Q/
X
R I N N
RY N)\ T—R?
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-, -S0;-, -N(R)SOz-, -SON(R)-, -N(R)-, -C(0O)-, -CO2-, -N(R)C(0)-,
— 9 -



-OC(ONR -, -C(R=NN(R)-, or -C(R=N-O; each Ar is independently selected
froman optionally substituted ring selected froma 3-7 nenbered nonocyclic
or an 8-10 nmenbered bicyclic saturated, partially unsaturated, or fully
unsaturated ring having 0-4 heteroatons independently selected from

ni trogen, oxygen, or sulfur; R is -N(RI)2, -OR, or -SRI; each R is

i ndependently selected fromR or a 3-8 nenbered nonocyclic, an 8-10

menber ed bi¥Q0#R008K, 4 10-12 menbered tricyclic satur HEHUSPRO8E | y

unsaturated, or full nsat urated ring having 0-4 hetero i.ndependent |y
selected fromni tflgégﬁ,(&cbx%@ﬁoﬁ@)w f@rsp2]§a9"\ﬁﬁg?‘)§@\)f’ %&@ﬁs(@"i S
optional Iy and i ndgpgMEgRJ.! - %}W(RRHBF@(R}—-N@JO four substituents

; each R2

i ndependently sel ected from i's i ndependently sel ected from -R3,

- OR3, - SR3each@yis infgpendenily selpedbfem an optigmaby substitgted)ring selecteq fpm3: 3-7 CO2R3,

- SO2R3, -S2 - 10~ (=S RTI - R(R3),

- 30O N o) 2. D ey e R0 et bt bty

i ndependent | yor fidlyems&drafed @it Raving &4, hetdddatorss méépeadaady kelesredfréth- 6 al | phati c
group or a 3-8 nenbered nonpcyclic, an 8-10 nenbered bicyclic, or a 10-12
nmenber ed tri CYEIER LT ¥ partial |y unsaturated, or fully unsaturated
ring havi ng’ -¥('ss, coRBLPER'| ndependent |y sel ected from oxygen, nitrogen or
sul fur, wherein: RBI is substituted with 0-4 independently sel ected R2
groups: Ru®3 Rojis indepepdantly selegiedsapm & orp 38 membsrsd maposisHe P& 1¢ or an 8- 10
menber ed bi cygddiereddatytialord 1002 mdneled tHORAL Vhtiatd; %a?ﬁalfy%kéfuﬂdﬁa?érur ated

ring having 0-4 heteroatons i nd;&;andent l'y selected from'nitrogen, oxygen or

sul fur, wher dilly wRaturatedsingdiaving Octhdisrogoms indgpandentlyrselscted Gopaniesenl y
commound of Tavedh 8 pubnd wBBEEL Bl eSS e By i m & sui tabl e medtum
-10 WD 2004/ 000&#B RPGTopISA03h0 ifzpehdemty sulstituttt by up to four substituents
independently selected from R?;
each R is independently selected from R3, -OR?, —SR3, -CN, -NO,, oxo, halogen,

N(R®),, -C(O)R?, -OC(O)R?, -CO.R?, -SO.R?, -SON(R?),, -N(R*)SOR?,

-C(OYNR(R?), -C(O)N(R?),, -OC(O)NR(R’), -OC(OINR’)z, NR’C(O)R’,

“NR3C(O)NR?),, or -NR3CO,(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 C,.¢ 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:

-10-



\ NNR---H L3 N~ "T-Rz2 Il wherein: said suitable nmediumconprises: i) a
suitable solvent; and ii) optionally, a suitable base; and L3 is a suitable
| eavi ng group. [00211 According to another enbodi nent, a conpound of formula

Il is prepared by conbining a conpound of fornmula Il wth a conmpound of
formula RBI-QHin a suitable nmedium L2 Rx ~ NRz~—-QH L3 1 N T Rzz 111
wherein: said suitable mediumconprises: i) a suitable solvent; and ii)

optional | yW20849%088| ¢ base; and L2 is a suitable | ea\HQT@J@?Q?Gb"%‘[ 00221
According to yet another enbo iment, a conpound of for is prepared by
conbi ni ng a conpound of fopﬁh alv mnth a conpound of formula R2-T-Hin a
suitable nmedium L2 Rx Z-T-H ON IV wherein: said suitable nmedium

conprises: -11 WD 2 PCT/ US2003/R49266 i) a suitable solvent; and
ii) optionally, a suit and
T—RZz
wherein:

said suitable medium comprises:
i) a suitable solvent; and
ii) optionally, a suitable base; and
L? is a suitable leaving group.
[0021] According to another embodiment, a compound of formula I is prepared by

combining a compound of formula XX with a compound of formula R**-Q-H in a suitable

medium;
L2
X
R | XN R¥—a-H
L3 N/,\T_RZ2
m
wherein;

said suitable medium comprises:
1) a suitable solvent; and
ii) optionally, a suitable base; and
L?is a suitable leaving group.
[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:
L2
R’ NN R%2—T-H
L3 | N)\U
v
wherein:

said suitable medium comprises:

-11-



LI is a suitable | eaving group. [0023] A suitable solvent is a solvent or a
solvent m xture that, in conbination with the conbi ned conpounds, nay
facilitate the progress of the reaction therebetween. The suitable solvent
may sol ubilize one or nore of the reaction conponents, or, alternatively,
the suitable solvent may facilitate the agitation of a suspension of one or
nore of the reaction conponents. Exanples of suitable solvents useful in

t he presenﬁ”?ﬁ%@ﬂ@?ﬁh are a protic solvent, a halogenaf%HUﬁWﬁWBgﬁfbon, an
ether, an aromatic. rocarbon, a polar or a non-polar aprotic solvent, or
any mixtures tH ?@B@ggfﬁggg;ﬁﬁd ot her such suitable solvents are well known

in the art, e. di)opf@filly, #\itasleBskem@ani c Chem stry”, Jerry March, 4 h
edition, John Wley and Sons, N Y. (1992). [0024] Preferably the suitable
sol vent i sLdsepuitablaleayinggroer branched al kyl al cohol, ether, or a polar or

non- pol ar pgsAt i G SR IbIvelA02IvdaRb: 4 BfehEARKO DS UERAnAIFARRPUNI Of

formula I a conpoun , a nore preferred suita vent is
sel ect ed fthewembinedaimpousdsymep faviitate thelpnogress lof the réastiomthlerebeiween. The

tetrahydrof uran. .[0026] Foy...the reactiop.between a conmpound.of formula 111
and a LomBiAne per Y SIZbiel Snd 53 PEne SR olbeSBTR AP H G ed 11 om
et hanol , | sepliepRelventtmBuacititite the Agitatib@oDd susPdisidh BEbhydrfesrevnhde,

i met hyl sul f oxi de, or tetrahydrofuran. [ the reaction between a
di hyl sul f oxi d hyd [[0027 Egmn%h i b
conpound o@aWﬁBP&OWWSa#&a‘&P]@%H{Wﬁ%ﬁC pelveptyyise f BrEBT VPR &R t abl e
sol vent i spegt eV aftapgedibbatiyaRichbbh, o B, 48 aronthioBl M t&bbd, @pbReor £

t et rahydr of ur an. [(50_28] According to an alternate enbodi ment, "the suitable
sol vent i snqR-paldy apiig §OIvem, orny Fixtpres Hisergf nEkase andeherspefesnitable selvepdy s, i n
part, as a,3yeiaben MY §le & Nel ORI ARLH ORganid EHlbnfist® RAYMardl, 4h0r mul a 11,
and al so act_s_,e in part, glg’eaéreea’gent and@?geacts W ttﬁ}mi he> conpound of
fornul a | | edigorpfeiWVdexodfonndN.¥f (1992)ul a 1. [00291 According to anot her

alternativ odi S . vent | ~' - ) in such an
enbodi ment ﬁ)o? ﬂte) ﬁiergfqgg{e}h{y t%]&&%ﬁeéglt%ﬁ 1;ssér)l bér a,lé'h ggﬁ%éa%c%r%yleﬁé%ﬂ?ent in
conbi nat i oethey, bia polo@rpontpaaodprétarseivent. | | |, and al so acts, in part, as a

Formul a 11 100285° 5t SHaa o0 85 opta s CRastos blpous U O RRRtaFR To
anot her al imefdyatiesed suitabldisoiwerit is delegted Wohbdthaiof dopfphndl St-ti2andt, d-butabolis, i n
such an engrotg&g]%&tdﬁngrge reagent R2 -T-H acts, in part, as a suitable sol vent
N

[0026]  For the reaction between a compound of formula Il and a compound R%-Q-H,

a more preferred suitable solvent is selected from ethanol, isopropanol, t-butanol,

n-butanol, N ,N-dimethylformamide, dimethylsulfoxide, or tetrahydrofuran.

[0027]  For the reaction between a compound of formula IV and a compound R-T-H,

a more preferred suitable solvent is selected from N N-dimethylformamide,

dimethylsulfoxide, or tetrahydrofuran.

[0028]  According to an alternate embodiment, the suitableisolvent is ﬁy-ﬁ. Thus, in

such an embodiment, the reagent R’-H acts, in part, as a suitable solvent in combination

with a compound of formula I, and also acts, in part, as a reagent and reacts with the

compound of formula II to produce compound of formula 1.

[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 II, and also acts, in part, as a reagent and

reacts with the compound of formula ITI to produce compound of formula II.
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conbination with a conpound of fornula IV, and also acts, in part, as a
reagent and reacts wth the conmpound of fornmula IV to produce conpound of
formula I'l'l. [0031] A suitable base is a chemical entity that has the
ability to be a proton acceptor. Exanples include organic am nes, alkaline
earth netal carbonates, alkaline earth netal hydrides, and al kaline earth

nmet al hydroxi des. These and ot her such suitable bases are well k&own in the
art, e.g., QWO anced Organic Chemistry," Jerry Mar&H/USAYSOE4% pp.

248- 253, J W | nd Sons, N.Y. (1992).. Preferred . suitable b S include
trial kyl %‘?Wes,‘g%% 088?‘138‘&5%{3&}6%%2%0%%’ er%‘bt%‘élf é?lv%"g&?e%rﬁ dri de,

pot assi um ngk indbach ars@abddithént therdagkéht RELT-POActS i pare fyLudible eolvéd ke
preferably, the suitable base is d i sgﬁropyl et hyl.am ne or triethyl am ne,

[0032] A stRmbipationvatha sogmeped of foamyla I alsp agfe.dn patiia @ rsagentand | v
di spl aced R¥c@witl @ doffbobflf O fotSuls P 5:8luddRbApYund ¥GmulAL.Choi ce of the

specific suitable leaving group is predicated upon its ability to be
readi |y di H9B3kedA byitablechasens arehergicalratitydhit hagithie @biityRY bea pRotolHaccepto i n

Rh'-Q H, o Ru-T .i - T-H, i | eayi are ..wel n in the
art, e.g., E}s(‘,‘g?l&lb\g&%%%ﬁnbm%ﬁ% EBHBNTS Pgﬁgﬂ%%gygf?/eshﬁg%l ,e eﬂiﬂﬁw pp.
351- 357, Jhydridéd, land alkaliheSarths mebdl ¥ydr§ia&2 Thesswant otheasich guighbtalasesianc | ude, but
are not limted to,. halogen, glkoxy, sulph | oxy,, optional |y _Substituted
al kyl sul ph&’gbﬁ‘?"‘”‘bﬁtq‘%ﬂ&l"r%r Sgﬁbébiv?{{h?%@fg&ﬁﬂ?gﬂ%fﬂéﬁf o’ﬁ's?’ waé%’r i Py

substi t ut egd4sp 53, SeHnf Wil¥y andoSuihs N .37 CIOOYYNPréfBired dultable BxRETcREe dalisui t abl e

| eavi ng groups include chloro, iodo, brono, fluyorq nmet hanﬁ%ijl fonyl

(mesyl), t 8Ripes, spdipup caghonate, nofassipm<atpoagie. sedipm hyddds, potassipm

phenyl sul f odifm 6hdrBRiME Jor pb@SAR hi@bxi8 ABlHreferibly e RAIRHESRsOfs Preparing a
conpound of fornula |, .Lg is displaced by incomng noiety RY of RY-H Thus,
i f RY-H i sdidsogropylgthylagdneer thethylaméne. L3 is a | eaving group that is readily

di spl aced e Lely ] i i | eavi ng
groups ar e@g?tct%g@%byneﬁg%%%gﬁisgﬁ%#gf %r?/&pgﬁgé% f%ggl?}eggﬁ lg%f/illb Gl f onyl, or
opt i onal | y desired iricominecthainiopl maiefyh Ay, theviwoise of thesperifiosuithtile l@vinpl or o, i odo,
or net hane . r.ef 1S I 0035] F anple, in
t he proces g}é’éﬁ 9%%%%%%@%@ 1%8%%%%%6%1&&%%% 11%] ﬂl{]élg(i%g;ng(f? S p%élc ed by
i nconi ng medoddty RRInRY-Hf RRQ in@®HQ-Hhersg-Tfin RZHT-@. Hiitable deaging grduds W
e RN RO U o0 il g0 7o
351-357, John Wiley and Sons, N.Y. (1992). Such leaving groups include, but are not
limited to, halogen, alkoxy, sulphonyloxy, optionally substituted alkylsulphonyl,

=2V

optionally substituted alkenylsulfonyl, optionally substituted arylsulfonyl, and diazonium
moieties. Examples of sunitable leaving groups include chloro, iodo, bromo, fluoro,
methanesulfonyl (mesyl), tosyl, triflate, nitro-phenylsulfonyl (nosyl), and bromo-
phenylsulfonyl (brosyl).

[0033]  For example, in the process of preparing a compound of formula I, L is
displaced by incoming moiety RY 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, 12 is chloro.

[0035] For example, in the process of preparing a compound of formula II, L%is

displaced by incoming moiety R*-Q of R“-Q-H. Thus, if R%-Q-His, e.g.,
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[0036] Preferred LZ | eaving groups are selected from hal ogen, optionally
substituted arylsulfonyl, or optionally substituted al kyl sul phonyl. More
preferably, L3 is chloro, iodo, or fluoro. Mdst preferably, L3 is chloro.
[ 0037] For exanple, in the process of preparing a conmpound of formula I1l]
LI is displaced by incomng noiety Rz2-T of Rz2-T-H Thus, if e-Tis e.g.,

an optiona ituted arylthiol, then LI is a | eay) at is
readily di gﬁ’%‘{%@ﬁ% the thio group in the optionall y\ﬂscgglss?‘lgotgﬁ?éé

arylthiol .5 e e L. J: ' . 1 QU I from hal ogen,
optionall y3 éﬁg@%ﬁ{eégi%g‘r ?fs I a;l ﬁ?%?@oglg%tq?%}ﬁaalﬁlg&g E’%tstﬁeldt ut ed
al kyl sul pl3enyihopykroke. pref erably, L3 is chloro, iodo, or nethanesul fonyl.
Most pr ef v o3 i t hanesul f onyl .. 39 ccordj.ng.to a | ternate
nbod, mont00iDhe. BIFFeieRi e AU Enie) g apieriy Toe balper ot oty SRRt by -t he
reaction negsilfehylF6r optisaslY sebstinded Mkﬁsxﬁ%m?y Mo fpréfarablyl B is chlofRy be

a

generated in situ froma precurspr of that conpound of fornmula Il wherein

said prededaser flugse Mostorefersblyul” 16hl8T9.y repl aced by L3 in situ. In a
speci fic it r pbd Samele. sURD @ﬁa?ﬂ? | S ofi; a conpound
of formul a['ljlrﬁcont_ai ns?ef’gr.ou%m fscgnrgpﬂ)xarrp gfcoﬁlg@gﬁllégrfo grl%%’lbrls hydr oxyl
group) whidisplaced bycincersing maiets REHT bfRT S -Hs Tbhs, #RAT is egdo agoptignally The sour ce

of the io A 19, i | Qdi. i LI may
al so b onnatbbariof end % 21cRREL I BB S Reac B ERDRMAE oc b B0 ., (00 o
a suit abl en thesptionally gulsstiputédsaryiéliol. known in the art, e.g., see, "Advanced
Organi c lStry, " Jerr March, pp. 430-431,  4th Ed,., Joh /|l ey and Sons,
N 99§ 1od BB OB raiin i liselepi o el eatb vl SR e an
ani on of aylstfonfi; of dptioRtyubsRitutedulikisdiphdaytl Mére preférably] I’ BzRtofo, H may be
formed prijor to addition to the reactijon nedi um The preparation of said
anion is vb@?l‘?»ok’l’i‘ﬁ S PR MPSté’IE‘?fFIIal.)' L tip@ethapesulfonyl. exanpl e, when T is
oxygen, theosu)i O coérdffgtd akbiltetndiC @b ddimER (e Shitalletd0 sl AGp Ry e H with a
base, such as sodium hydride. This oxygen anion {?y t hen be conbined with
the conpoustacaed frosiiyithin trerenction medivge Kbeneempls, L By mweamponnd of foypula

Accor di ng 1 %,-3BQ LhfhatEd A, TRM a predifsdr 8! QoS &f ot e RirBin 358
performed at a tenperature |ess }t)han or equal to the re]‘flux tenperature of

t he react imecursepciniains 2\govp thadidy teplaggidtyHe nn eih ddiarperific Blstrtion a€sucbn medi um

has a tenpe . e i I f i .tahbl vent or
at a terrprrgar%?%%%%gt?%? éé(’fn%?f é%ﬁogl%?%%mf%% 9%82'}3’68§§‘gdp B3/ 010266
sai d sui t abthiors gtowp ot hidrosdigebuppabich drreptectidunyitd by Bheiches asiddogrowpnt , sai d
reaction

The source of the iodo group may be, e.g., sodium iodide. Accordingly, L? and L' may
also be formed in situ in an analogous manner. Such an in situ generation of a suitable
leaving group is well known in the art, e.g., see, "Advanced Organic Chemistry," Jerry
March, pp. 430-431, 4% Ed., John Wiley and Sons, N. Y. (1992).

[0040]  According to yet another alternative embodiment, an anion of any of R” in
R-H, R?-Q in R#-Q-H, or R%Z-T in R?-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 R-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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medi um has a tenperature between about 0C and about 190C. According to yet
anot her enbodi nent, said reaction nedium has a tenperature between about
40C and about 120C. According to anot her aspect of the present invention,
said reaction nediumhas a tenperature between about 70C and about 115C.
[0042] As used herein, the follow ng definitions shall apply unless

ot herwi se i ndi . [0043] The term "Aurora" refers t 1%95' m of the
Aurora fam @gdg?/ﬁ%f%ét ein kinases, including Aurora-1, l;Aturorf’!l‘i@,%zggnd

Aur or a- 3. | A ref i [ . ra famly of
protein Ki ;r%igsgﬁst %%%%g{ %ﬁdr%!ri%%gn% gﬁ‘%gr%%ﬁ?th%% 0%‘?‘%&’%‘?:%%%&4] The
phrase " opmedimalbhya tentpstatire betd/een sboust®@ and tlsut he0Ge Aekorditgtihydt lanothérr ase

"substitute r unsubstituted.” Unless otherwise indicated, .an optionally
substi t ut cfbogiith Shikyeseivh Heding B & imrrete VeGet B M aaBathos T on of
the group, 10P0. Ba&diding tWosotiet!dpBét of teipRideemaandn, 6did kdaetic Hetium hed#45] The

term"aliphatic" or "ali Ehati c _group"” as used herein neans a straight-chain

or br anchel§mpsraee PRIYsSERPHIY € Aad #orhdS°G.s conpl etel y saturated or that
contains opg4f}r APdsEd Bk Smek llb%%tdérﬁﬁ{t{ R8shafl aply TRIBGEHfidrvfze C3- C5

hydr ocar bo[r? _ozrjl bi cygl ic C8: C120 hydr ocar oonsthg{)ﬁlys corrpﬁet eley saturated or
t hat cont aindisatethe or nore units of unsaturation, but which is not aromatic

(al so refe t - cyclker or o.'C " at has a

si ngl e poi (?E) ﬁ%f gftl{égécrﬁlrr&}’trgrf‘ olce? e%raég So(fﬂr%t(ﬁgl err'(z() 8%‘%&/8%?8%% any

i ndi vi dual kinaseg inchadag Audorsy,Avrerar2, afl Ayretaedn Tieseda TAwrerad alss reféto exanpl e,

sui tabl e alégohattitﬁ 1qrou ? i.pclfud . put are not in‘itlgd to i near or

br anched off Ry 9t the ey Famil) 4 pisiin Kigess keovinas ARFBA Ao ¥RER Mo uch as

(cycl oal kyhypkdkgl , (cycl oal kenyl )al kyl or (cycl oal kyl )al kenyl. [0046] The

terms "al kyl " . "al koxy", = h oxyal kyl ", "al koxyal kyl ", and

"al koxycar%&ﬁ‘yl v Thephpsg| qyﬁl@%%.{ysg S“ﬁ‘&?‘l 1 Psegni‘tﬁfrc e?ngftg%erl’@{%ﬂe bot h

strai ght angbstiditeMeN8Bulshaidds CRRkRéRérheckd, hy\BpritRalpbsiiui ons. The

terns "al kenyl" and "al kynyl" used alone or as part of a |larger noiety

shal | i ncl Q8P B8y havaa wbsfiuenh alpaph sibstiuigbleppgitionoftbagwimisgeadio to twel ve

car bon at °§Iﬁ>stit[199n4i§]indgpé‘ndgﬁ][df‘tﬁerﬁﬂ%&fOatOm' means nitrogen, oxygen, or sulfur
ze 0

and includes any oxi d formof nitrogen and sulfur, and the quaternized
form of an{P0#Slsi Theitenmo{pdiphatic” v6“aliphats@ae Pl @8 B8R A REFINH 200 3 S0digigdain

or branched C;-Cg hydrocarbon chain that is completely saturated or that contains one or

more units of unsaturation, or a monocyclic C3-Cg hydrocarbon or bicyclic Cg-Ci2
hydrocarbon that is completely saturated or that contains one or more units of
unsaturation, but which is not aromatic (also referred to herein as "carbocycle” or
“cycloalkyl”), that has a single point of attachment to the rest of the molecule wherein
any individual ring in said bicyclic ring system has 3-7 members. For example, suitable
aliphatic groups include, but are not limited to, linear 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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Also the term nitrogen" includes a substitutable nitrogen of a heterocyclic
ring. As an exanple, in a saturated or partially unsaturated ring having

0-3 heteroatons selected from oxygen, sulfur or nitrogen, the nitrogen may
be N (as in 3,4-di hydro-2Hpyrrolyl), NH (as in pyrrolidinyl) or NR+ (as in
N-substituted pyrrolidinyl). [0048] The term"aryl"™ or "aryl ring"” refers to

a nonocycl '\9021%4%%(93530 or tricyclic ring systems havi pgrgsieglsbgf five to
fourteen ring carbon atons, wherein at |east one ring is aronmatic and

wher ei n eagho rtwgma ﬂuﬁgé‘ens Yithfed &am&ahﬁaetnm@@n bPa BE¥BBydlic @ﬁg MRekgrs. The
term™ aryI be use nterchangeably with the term ™aryl ri rég Exanpl es

i ncl ude e i} ;repimgied onpaq@qélmmwura@d naghmyg O-Bﬁetemmmwiqct Froght hr acyl
and bic cI I r gryl

ri ngs a?/e as)lgg%’t u@&q‘%ﬂtﬁ%ﬁé{m LQQﬁ]m r| o %?e rreggg%%gﬁfr@?{(s {
conpounds mfpyimhdmylaotNRfQd§5ﬂ)N-s1ihmtmtedpyﬁ‘cﬂ1d;dyf) used al one or as part of a
| ar ger ar aral koxy" refers to
m)ngcycl i cﬁﬁ%ﬂiycﬁe e‘Hh‘a r%ﬁ)f F‘E‘g?’l’e% Y‘S’r?ybﬁcﬂé ‘f3éﬂ1°61f‘ five to

fourteen riReni¥ARAE S totUTTERE b Blrtédmly caMen aﬂoﬁg Wwherbin @t fembﬁérhhgxs aronatic
and wherein each ring in the_ system contains to 7 ring rrenbers The term

"aryl " mayanmaticand vharelp speliTingdn e system confaing gﬁf‘i"ﬁ to geXen g mppmbens Iheer m

"aryl" als el fr  ig3ah) el ow.
100511 The T ar ok R e g e U

herein rreanlseHYhmda@yloha@ph@yl Mb%l,ﬂ@nthmca'y&am&lrwlml@?}@q[CZZrZ]ﬁ@} syst ems
havi ng fIV§yiO fourteen ring menbers in which one or nore ring nenbers is a
het er oat ony “viherein each ring in the systemcontains 3 to 7 ring nenbers.
10052] Thel[M0d9Im "Metegrefansd ting amascﬂoravlrylrrmgmareassqwmrthbn‘lomfdraheg\mrious)i ety as in

"heteroaralk e al kox rs to nonocyclic, bicyclic and
tricyclic P eéred§9]§’9(§ﬁ§ {?ngﬁﬁp & ‘%/faﬁ)mb fl ve to fourteen ring menbers,

wher ei n at [00Set Threrih ﬁgylr’msetdhﬂaones.)ysipaﬁ o lafgermbiety, asai “dralR@t’, one ring in
t he system e heteroato rei.n each ring in the

.cont ai, ns ‘pn
system cont%?lgg"}é o ?’WHBCY § 0 MeRoLyq @rwyﬁéﬁﬁwgﬁyﬁlfo'm%ﬂ?e‘ﬂé used
I nt er changgafhya whdl bf fiAStolfBiirBen Hﬁ% HeABEM| whiréifl at Rst bRerih@inthe system is
"het er oaromati c' mprOOSS An aryl (incl udi ng. ar aI kyl, ara kog\éﬁaryl oxyal kyl

and the | i RGP anbyBeacpeh ring ip dic RpiRE CRBIRES S49 AFPmemeTH 8 iR vI al koxy

and the [i kg gh QU JIBY infREHaRbdablRAH e tefR EryP RSt IThd @S aryPUAIbRRESs
substituents on the unsaturated Carbon atom of an aryl, -1
to heteroaryl ring systems as defined hereinbelow.

[0051] The term “heterocycle”, “heterocyclyl”, or “heterocyclic” as used herein means
non-aromatic, monocyclic, bicyclic or tricyclic ring systems having five to fourteen ring
members in 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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WO 2004/ 000833 PCT/ US2003/ 019266 heteroaryl, aral kyl, or heteroaral kyl
group are selected from halogen, -R -OR -SR 1, 2-nethyl ene-di oxy,

1, 2- et hyl enedi oxy, phenyl (Ph) optionally substituted with R - Q(Ph)
optionally substituted with R, -CH2(Ph) optionally substituted with R,
-CH2CH2( Ph) ,optional |y substituted with R -NO2, -CN, -N(R 2, -NRC(OR, -

o aea N ok Cognmz gnm 5%?@%&05&%95@ NR2,
- Zc’g:g)z)Ry NH@?R %%%}lﬁ%er el w%ggz%atﬂql goulp n egiee rcﬁfe r%%ﬁn-ﬁéﬁgeg ? Iql@b'm%ydr ogen,

optionally 5maﬁy1|eﬁeamedy Gl,zaetnyleﬂ&aﬁiwapheayl (PWtqjﬁbﬁﬁllytsub%t&i withRAber ed
het er oaryl het er ocycl j C?({I ng -CH2(Ph). Optional

subst i t LRt ippally Stbstity WI%P\OUEH@CX’h)?P&O@al% st drTiR NH2,  NH(Cl4
| i phat 1 Cl-4
:I : Bh:t: g}?H%%%Plﬂt%hb%%&hﬁ(dﬁ\?ﬂ?lﬁzrlﬁg%atcﬁc?hmy %gﬁﬁ é% gl( i phatic), or

hal o Cl4 NRWIN(R%AW@DZN; HRPNR%@(@R@FNR{')NRI’C(@)NOIP)@F omatic heterocyclic
ring may e substituents. Suitable substituents on the

C n_one or

ot or at e HONESHOGR ,aﬁ@ﬁ(% TAOHBEIOR". “E6Paky MR SHEINER ot er ocycl i o
ted t ed b f

byt or heg G R DR SR SN RS Sy 2,

—NQHC( Ozj R- C(ﬂW-Hf?QZ((é(EN%!D)N(R‘M&dHS@H@M&CQO)R@;wM paoMIé’ge each (I;«’* is

n n t rom r n or t titut Cl-6

:’3.| [ Sﬁgtl gn ‘ieéﬁ = ?e??EPﬂsf?% ?gge gq?tlgp@@épl?%ﬁ%% @%i 3 °(Saf“|’ F\’E‘J :r e sel ected

from NH2, uhikbGiatba 524 fn@ﬂﬁﬁérb&ﬂlete&%xggrlﬁ{e'rdbg@ﬁdﬁﬂ phéd3l, 00@m), £14 al i phatic,

OH, qc14allﬁhat|c) allphatlcé hal o Cl.4

al i phat i c)yCHePhhAPwi{omal sebsiitpamksean; thy ali ulmfR abel ¢ DRt s on the

" RN MR ¢ ot RGN N

- C( =S) N( RIQ, G ey Riipimaticl O(haiRESCRRhati)xerhelorCiRalipkatiey dr ogen, an

ggt : 82:: : ?;0253@:: IAFu elgm% Q’E%rla%g)pt 10 hF P‘%éelg)gallfcyl%n %;%tci-o eqdyﬁphe(r)\%/![ ionally

subst i t ut efbre Gk 24tRhPyitable sabstituchsunshe iauiradd Barbormnaiahatiplthti gtep@ar y|  or

et POV o RGN BB A AL O WS SRRy 0D O e

al i phat i c)uasathvale@@&Bon %@ylleﬂm&tdarylgdu %&Zﬁleéfowdwlﬂga:to o5, =INGBR"'CN, CO2H,

C02(C1-4 aI| hati_c 4 aliphat] or halo(Cl.4 Ilphtl,c) -17

(% NIZTHC%)R —NNHCOz(alkyl) NNhSOg(alkyl), or =NR ', where eag}l

is independently selected from hydrogen or an optionally substituted C,¢ aliphatic.
Optional substituents on the aliphatic group of R are selected from NH,, NH(C).4
aliphatic), N(C;4 aliphatic),, halogen, Cy4 aliphatic, OH, O(C, aliphatic), NO,, CN,
CO.H, CO,(C;4 aliphatic), O(halo C;4 aliphatic), or halo(C,4 aliphatic).
[0055] Optional substituents 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*, -SOR*,
-SON(RY),, ~C(=S)NR),, -C(=NH)-N(R™),, 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,CHz(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(C;4
aliphatic),, halogen, C;.4 aliphatic, OH, O(C4 aliphatic), NO,, CN, COH, CO»(C;4
aliphatic), O(halo C,4 aliphatic), or halo(Cy4 aliphatic).
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WO 2004/ 000833 PCT/ US2003/ 019266 [00561 The term "al kyl i dene chain" refers
to a straight or branched carbon chain that my 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 substituents or variables is
permssible only if such a conbination results in a stable or chemcally

feasi bl e cQgPRENshszd Stabl e conpound or chem cal ly feggals8osRmmegnd i s one
that is not substantially altered when kept at a tenperature of 40C or

Less, T Li0gs@DSane fefilea] t&én%ﬁaﬁ?fre 2 A G RN Ban R €1 NS,

for at | east a week. 't w e apparent to one skilled in the art
t hat cert aniy boftysaturatedior havene prmerstunis ofrensatusation aridrhas &we peistsiof forns, al |

such tauto i r 0 ounds being within the scope of the

i nventi on.ﬂ?%ﬂ]wﬂnﬂigé?tsoﬁ{}%élg%@% stated, structures depicted herein are

al so neant[0087]i N\ cwwbisdtion of tubkinedieon vaskbleois perndfsildenlgtifsuci are; i.e., the
R and S configurations for ch . asynmetri ¢ center herefore, single

ot or eocherREAAER HBRLS 1d BTG o SauNE T PEHS FaPBaad. APZElPERRER & m xt ur es
of the pregRiticald RRASHBRADNBOET bik tRatlifRotSGRRtANy AiReed ViY@ HepOa  Unl ess
otherw se stated, structures depicted herein are also neant to include
conmpounds temperatugs 6540°C onless, inthe plesepgead arvisurg or other chemivalpreaagtiteopi cal | y
enriched a . I ‘conpounds having the present structures except
for the rep gﬁ‘é"r‘rg%”g?"%%g@e 1r('ogen by a deuteriumor tritium or the

r epl acenenj0088] a Itwilbiosappyrent td 862 skilied id (heantrthat kexthix eoniyeundy ef thisi t hi n t he
scope of this invention. .Such conpounds are usef f exanpl e, as

anal yti cal TVEBSREE, e igREoTerialoRrY 41 Suh duamene ol he WRBIEg t o

anot her enbeish withih thdQcope dfalisiubeéntibni S NH, oxygen, or sulfur. [0061]

Accordi ng preferred enbodi pent, f formula | [s NR Mr referably,
Q of forrm\_toﬁsﬁ " s ofsppsasi avmtwgsg@l ﬁ{mﬁ%&lﬂar&kpéma@htoe&ﬂﬁw&@ent, T of
formul a | i&esohtMiedal Rims bf the struct®i 8., Rleal BAPObonfiglra@bnsifof éaéha | is sul fur.

[ 0063] According to another embodinent, T of forrmula | is oxygen and the

ani on of Rypuneing egter.oFhgseforsy single sterepehentionl ispimers ag well ap snmtoBers gdhul a |V

to forma : ﬁl{!} i i A odi nent ,
R' of for nﬁiﬁﬁ&?&??cﬂ%& & erég?rh&ﬁt %Og{%gﬂ%%?ée:ﬁg%hg%nsg& -0- ,aglﬁe@é%-, and R5

is R or ArUnlegsptherwise stated, structures depicted herein are also meant to include compounds

that differ 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 IV to form a compound
of formula III.

[0064] According to another embodiment, R* of formula I is U-R?, wherein U is a
valence bond, -O-, or -NR-, and R® is R or Ar.
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WO 2004/ 000833 PCT/ US2003/ 019266 10065] According to another preferred
enbodi nent R' of fornmula | is selected fromR, Ar, or -N(R 2. Mire
preferably, R' of forrmula | is hydrogen. 100661 According to anot her
preferred enbodinent Rf' of formula | is selected from -OR or -N(R h.
100671 According to another enbodinent, Ry of fornula | is selected from

N(RI')2 wheyShddabigdd RL is independently selected from 2BosdigzedEMDEr ed
nonocyclic or an 8-10 nenbered bicyclic saturated, parlt%llgﬁy unsat ur at ed,

or Tul 1y 068U aleslaii a3 Bibrerfla dSEIAARAIToAREPRIJEARY HomL et ed

from ni trogen, oxygen, tituents are sel ected
f rom - OR3, Ar, SRY(R).ClNfore pieferatdx, R ofi fidroggbark is hjireged, - C(O R3, or a 3-6

menber ed tig or . non-aronmatic ri.ng.havi ng ¢z t wo het er.oat ons
independegﬂoﬁy s ePREETaELS HiR elrplfegﬁfﬂ,eg’(?@i&’eeﬁ&o&@wlﬁﬁi 1 Sﬁ)ﬁ&ﬁ‘? P& erred
subst i t uentoR'@n-N@RY,are 5-6 nmenbered non-aromatic rings having 1-2

het er oat o independent |y selected fromnjtrogen, oxygen, ar sulfur. Most
preferr edn@%ﬂt i tAL?é?‘? ’é‘gé‘hmﬂ%ﬁr RPbQﬁ“np’_&t: g} P%ﬁ?‘ﬁ%llsgﬁe%ﬁﬁégP@mM) , NH2,
CH, OCH3, wREAReAdnR!lis maipgﬁaén@yemhcte@ﬁ&ﬁm dBY meRWefel nhdhoBytlic or &N

t hi onor phol i nyl. [0068] According to another preferred enbodinent, R ' of
fornula | $-30 Bemberedbicydlisspturated, paticlhycinsptmratedeor Ry posauratedring baving he two R

groups ar ey gkl f0a da6tndei s%!e'aeﬁ@rggpﬁﬁl)gé%?&%eﬁ%?ﬁlh{rﬁ)&%n 4/ nmenbered
non-aromatic ring having up to two additiona et’er oat ons | ndependent |y

sel ect ed fsubstitmints R genselested diom -QR’, sIR>f N, -RPg foxny mfoges DER i, uEE@R’ on sai d
ring are sel ed from-R3. -OR3, -S .- .- NC2,. oxo0, halogen, -N(R3)2,
(O R "G Rembg oo g i herpma s e e e B e m i ¢ 1 ng
havi ng zeriadépendently bsbdotsddfedn® Atroipit] e pesed cottshifurs e pasderfgdaabstitichsgmn, oxygen,

or sulfur._; Mre preferred substituents said ring are, selected fro
opt 1 onal | YR ST PR ORI HAE REnAT3 Pl e Ry S 1. 4
al i phati c) £om @Rfdgen) dkygenseraalfid WieH prif@ryIsubstitRals Ga e R Cphdiphaic, or S02(C
4 aliphatic). Most_preferred substituents on said ring are selected from
met hyl, et &9 apdH{Hah NEerPL, O Bpyorpesiing pireydingly Piogiarioyl pyelidetydor opy! |
(CH2) 20H, LA3bivRbtphblinyEH2phenyl, phenyl, NH2, NH(CH3), N(CH3)2, (CH2) 2NH2,
(CH2) 2nor phol i n-4-yl, "(CH2) 2N( CH3) 2, i sopropyl y propyl, t-butyl, (CH2)2CN,
or (CH2) 2008s%tor prspidinedo gnother pordarmedyhodisent, & o6 formul ip selectidriigm | | s
pyrrolidi | I: {, GhiLE rﬂ%gji =4 i in-4-yl
pi per azi n?]IRI e%/?(z,w}l |é§gg%g§éyﬁgR§éChttg%}r a ygrwo gg%%%%ga?(%g)g%%glf%@nﬁl each ring
i s opti onadrtynallyzubstitwiedd 7whantberatenonrarematicgingipwing npl épewedaslditiopalsel ect ed from
heteroatoms independently selected from nitrogen, oxygen, or sulfur. Preferred
substituents on said ring are selected from -R?, -OR?, -SR?, -CN, -NO,, oxo, halogen,

-N(R3)2, -C(O)R3, -CO,R3, -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 Ci4
aliphatic, NH,, NH(C;4 aliphatic), N(C, aliphatic),, optionally substituted phenyl,
COy(C,4 aliphatic), or SO,(C;4 aliphatic). Most preferred substituents on said ring are
selected from methyl, ethyl, methylsulfonyl, (CH,),SO,CHj, cyclopropyl,
CHycyclopropyl, (CH,),OH, COxt-butyl, CHyphenyl, phenyl, NH,, NH(CH3), N(CHzs)s,
(CH,),NH,, (CH;),morpholin-4-yl, (CHg)zN(CHg)z, isopropyl, propyl, t-butyl, (CH2),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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-19 WO 2004/ 000833 PCT/ 11 S2003/ 019266 nethyl, ethyl, nethyl sul fonyl,

(CH2) 2SQ2CH3, cycl opropyl, CH2cycl opropyl, (CH2)20H, CO2t-butyl, CHzphenyl,
phenyl, NH2, NH(CH3), N(CH3)2, (CH2)2NH2, (CH2)znorpholin- 4-yl,

(CH2) 2N(CH3) 2, isopropyl, propyl, t-butyl, (CH2)2CN, or

(CHZ)ZC(O)rmr pholin-4- yl. 10070] According to another enbodi ment RZl of

formul a | nbered nonocyclic or an 8-10 nenb
sat ur at ed, %]gfzf)l aqz?y unsaturated, or fully unsaturated%F?fglgmr({gl/éﬁh66 -

het er oat o e n wher ein
het e 02 Oy SARRIRAL M BRL LR S, YRR HEARER A Teblpon,

substit ue nt@ﬁ-@h@b CétipienylhphdR3], NHIRIH(CBR3N(GHaN, (CHgINH K@l{z)md)@bdm'

{0/ oy NG St ey ot (e N i SRR
-NR3C(O) N(R8) 2, or -NR3CO2R3. [0071] According to another enbodinent, Rol of
formula | a_5-6 nenbered nnno I|c 10 . nmenbered bicyclic

sat ur at ed, @‘é |aIA|°9°rg‘1t‘)l‘§é? fpothes gm %ﬂﬁ{/(ﬂa’gﬁ?ﬁ?aﬂ%&%‘a nF“r“ﬁ?j 19davi ng 1- 4 _
het er oat Om%nd)rib‘éf@l%%g%{‘éhﬁ n&%lb%?eﬁ%ﬁ’cy%ﬁ@ﬁh%tﬁ@%maﬂyhﬁé&ﬁﬁ&e&”orﬁﬁw fur, wherein
said ring is optionally and independently substituted by up to three

subst i t uentunsatetiated riag hving)-4keteroatmss md@R@dentlmlectmm oxygenhaitrogherpr

01 0 N ray e s cp R S R by b T

- Ebng( 0) N( REbituents selNRBOBRR3-R’| MIR'2SRACEMN, dNOg otxo, laalcrgan,eNpR%i, @R’ ;
enbodi ment [ saturate

ri ng havi ng%)lﬁet gﬁug@%# n%%@é%& ?‘ﬁ%)%c@gﬁﬁ@ﬁ #H)ﬁg% oxygen,

or sul fﬁr, WG.E!?WK(Ré)‘;IL(dC(@)ngR?)? _ISR?@)R;%R%@@)NG&%%M&,;R%ﬁ“ tuted by
up to three stituents sel ecte 0Xo0,

hal ogen, [Rﬁ ) 2400 ‘(58’@% %&6 o8 formylg s a S-Gymppess

- N( R3) S02R3n0nde{éBcNRaR8)10 menﬂe@dlﬂl@%)lasamr%ﬁ leﬁhsatu:r%ﬂ QrHIR3) 2,
-NR3C(O R3, -NRBC(ON(R3)2, or -NR3CO2R3 0731 Preferred Rzl rings of

formula | a}iﬂéataﬁﬁtqdmg P‘gms Iitfehietareptenss mﬁw&degl&v/é@@@eﬁ from PXYgRPs BIIOB® &1 any

one of the {g] Qs s‘éldqlﬂgﬁg‘eﬁ&&ﬂw bR depeREn PR AAR8B 30 three

PCT/ US2003/ 019266 N o X ,
substituents selected from -R°, -OR”, -SR”, -CN, -NQO3, oxo, halogen, -N(R"),, -C(O)R",
-OC(O)R?, -CO,R?, -SO,R?, -SON(R?Y),, -N(R*)SO,R?, -C(ONRR?), -C(O)NR?),,
~OC(O)NR(R?), -OC(O)N(R?),, -NR*C(O)R?, -NR3*C(O)N(R?),, or -NR3CO,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 -R3, -ORS, -SR3, -CN, -NO,, oxo, halogen,
NR?),, -C(O)R?, -OC(O)R?, ~COR?, -SO,R?, -SON(R?),, -N(R*)SO,R?, -C(O)NR(RD),
-C(O)N(RY),, -OC(O)NR(R?), -OC(O)N(R?),, -NR3C(0)R?, -NR*C(0)N(R>),, or
-NR’COR’.

[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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NIN 3< 141 NINNN N N\ N2\ SIN/ X SO 1- V-O' " =NONNS N 4
XL IN/~\N O'N 3N ti O hi, SNNNHO N$\N NN NON [00741 Most
preferably, Rzl of formula | is a pyrazole ring having up to three
substituents as defined above. [0075] According to another preferred
enbodi mrent Rol of fornmula | has up to two substituents, wherein said

substi t uent 335et forth above. More preferably, 1882003002624 @ | has
o Firthwiang

one substituent, rein said substituent is as set fo ove. 0761

Preferred substituents the R et ynQf for IaIN -N(R3) 2, -OR3, Ar,

or an optionally substillt u,tled gl\/ﬁ al |p§ht i%gmup,i\%}er ein Ar is an

optionally substitut ed™ NG nmEADST ed ¥ dr at’ ,N"parfti | y unsaturated, or

fully unsaturated ring having 0-4 heteroatons independently selected from

nitrogen, oxygen, or sul/ . An n ny prieferrednsybstituents on the Rrl
- Chaly hat/i@gr

moi ety of formula | isk u‘f@%/ﬁvb Meferred substituents
on the Rz1 noiety of fornula | are seTLectedq‘from rr:fi-hyl, ethyl, propyl,

i sopropyl, t-butyl, cyclopr |, omN heny,\[AC{ 007¢#~According to anot her
enbodi ment Rol of forrrulag:}(m a.zlt’_&ali ic%&&zp substituted with 0-4
R2 groups. Preferably, R i £ substifuteddwi'th 0% groups, wherein each
R2 i s independently sel ect eg_\f rom R3, oxo, halogen, N(R3)2, CN, or CO2R3.

[ 0078] According to a pref r}lred erﬁfé\@hi me /\RZ of"Tarmula | is a 5-6
menbered nonocyclic or 10 qgln‘e'er ed preycl i ()=$\|at urated, partially
unsaturated, or fully unsaturated ring having 04 het er oat ons i ndependent |y

sel ected fromnitrogen, ox n or ul fur, wheregjy said ring is optionally
substituted by up to three@s‘stitsljg\nts Nn@ﬁﬂpe\hﬁc\zﬂ?ﬂtly sel ected from - R3,

-OR3, -SR3, -CN, N02, oxo% hal og&n, - N( / ® R3, -OC(O)R3, - CO2R3,

-SO2R3, -S2N(R3) 2, -N(R3)SO2R3, -C(0)NR(R3), -21 WO 20041000833

PCT/ US2003/[@9P 6 @Mlost preferably, R* of formula I is a pyrazole ring having up to three

" AONR) Zy Qb MeRla andet. O N(R3) 2, - NS O R3, -NRSC( O N(R3) 2, o
[0075]  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 of
formula I has one substituent, wherein said substituent is as set forth above.
[0076]  Preferred substituents on the R” moiety of formula I are -N(R3)2, -OR?, Ar, or
an optionally substituted C;-C,4 aliphatic group, wherein Ar is an optionally substituted
5-6 membered saturated, partially unsaturated, or fully unsaturated ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur. An even more
preferred substituents on the R*! moiety of formula I is a C;-Cy aliphatic group. Most
preferred substituents on the R® moiety of formula I are selected from methyl, ethyl,
propyl, isopropyl, t-butyl, cyclopropyl, or phenyl. 7
[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 R3, 0xo, halogen, N(R3)2, CN, or CO,R>.
[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?, -OR3, -SR3, -CN, -NO,, oxo, halogen, -N(R3)2,
-C(O)R?, -OC(O)R?, -CO,R?, -SO.R?, -SO,N(R?),, -N(R?)SO,R?, -C(O)NR(R?),
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-NR3CO2R3, [0079] More preferably, Ra of formula | is selected from an
optionally substituted ring selected froma 5-6 nenbered nonocyclic or an
9-10 nenbered bicyclic saturated, partially unsaturated, or fully
unsaturated ring having 0-4 heteroatons i ndependently selected from

ni trogen, oxygen or sulfur; wherein said ring is optionally substituted by

up to thre@(ﬁ ?,360?53uents |ndependently sel ected as setPé%§$0% gxp. Most

preferably, ormula | is selected from phenyl, imdaz pyrazol yl ,
pyridyl, p)lédcﬁﬁ nyloc@nagrhylo om]mﬁ hyirck @}walmﬂt:@ﬂﬂrth

benzi m dazo m%zt h@zol ypy qui no |5r%yl qui nazol i nyl’, b)gnzodl oxi nyl ,

i sobenzof ur CQszanyI i ndol yl, indoli nyI -indazol yl, or isoquinolinyl,

sher o1 1 S0P, TR e 2R iaﬁlei%?%&?@"’%%%f <H3 BB RREY
Pr le](; g : ; gdf ;slgi%sdl;cltagdmm a(-SFﬁ mex_nkleég«bm_ﬁmc%cllq orw?@nl q:naﬁl?méd biaydtic isﬁtdmmggg (é?tol) >F123
TN(R) 5. - RO P RSTted hully ey st g beviqaibhb R R SPERE e

substi tuentsa dvéaﬁaxﬂmtﬂa en, "Ry SinYor Qi fil: O KBAIA sdid ANE id SPESRARAEBHh ted from
-d, ° g > 5' ' > %1 MNHZH%NHACCWN%:SOZNE

H
- NHSCR Et Nﬁ@eﬂlﬁtlh{ﬁp@pwe?endemlls@%teé@bﬂﬁ%Bgnh)abOYNMrPre el R RHCHS,

- NHCOCH2N( @R 1a 1B

- NHOOCH? 01(42 CFRN( CHB 5 red ﬁw@‘é@ Ciq(ngoap;gr ‘;olpy? ¥ Wg%ﬁoﬁp% pyrazinyl,

- NHCQ( i sobmaghthyl, tetNlh@@l@» nnmazolyyb@zﬂqu (/nqmqmdmyl; 4-yl),
ez ?m%%é&;gh%?satﬁnéﬁ%# ) ndafT i inGifiodt Jnacs L SY St TN e )
Accor di ng twheminoth& R mmeﬁyejf lfmhudaenhs dptmna]ﬂy %) mdepfemdem]y stuﬂna:d with 4po t wo
substit uenttsﬁref Sﬁs?lﬂ}egﬁwﬁlsz{sfugit ituents are as set forth above. Mre

preferably, %\téovﬁ)ne substituent, wherein said substituent
is as set flensoh ah@ﬁe@redhbﬁshtueﬁfs@h@”&iﬂibhmm @theh pfeﬁéﬂt ard indg®ndemdysubst i t uent

sel ected fr er ndent | ej ected fromR
or Ar and \Rﬁ%‘it 0&8@%@&@ %r&éﬁk &%’&1&14@%@%%&%@ €14 aliphatic
group. [ OO8R{R*HCAAREYSTYR L, ANRPOIG)RIR %1610 RIS, R RR108S prefefrel bbstitubrits b1 - 6

al i phatic g@ou substituted with 0"3 roups i ndependent I y sel ected from

hal ogen, oty pjdprmula dary ipdepen lected fromnIRBY, -F, MR8CCEHR3, - N(R3) 2,
- N( R3) SO2R3¢00MRAH MR BNHER 2NV 2R/ %ﬁ%ﬂ&%‘é@%ﬁ@%ﬁ%&ﬁﬁ

propyl), -NHSO;(isopropyl), -NHCOEt, -NHCOCH,NHCHj3, -NHCOCH;N(CO,t-
Bu)CHj3, -NHCOCH;N(CH3),, -NHCOCH,;CH,;N(CH3),, -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, RZ 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?, -CO,R?, -C(O)NR(R?), -NR*C(O)R?, -N(R?),, -N(R*)SO.R?, -NR*C(O)N(R?),,
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or -NR3CO2R3. More preferably, R of fornmula | is a Cl.4 aliphatic group
substituted wth 0-3 groups independently selected from hal ogen, -CN, -NC2,
-C(OR3, -C2R3, N(R) 2, or -NR3CO2R3. [0083] Preferred enbodi nents of R',
T, Q Rz3, and R72 in formula H are as set forth for these noieties in

formula I. [0084] Preferred enbodi nents of the V noiety of R"-H are as set
forth for R roup in formula |I. [0085] Preferred P("PP[RQ of R,
L3, T, and @01/?'?0?“8rrmla 11 are as set forth for thése rmtlmreﬂts#’L’té(’zs in

formula I. | ferre b ts ,of .th and. RZl npieties of W-QH
are as setorf'gﬁﬁaﬁbzﬁbﬁw?rﬁé’?gﬂﬁg?’gﬁ ggﬂﬂmﬁg?%ﬁﬁ%{pﬂ%%‘?‘]‘p %H:bgtftét?‘? ed
enbodi nmentwithR)-3 gtodips independer@yistledted froddaloYeg FENANGLLCIRY, hCOR®, t hese
noi eti es i% rrrull\ﬁfqu(il 0088] Preferred enbodinents of R2 and T in R2-T-H
P

are as set" PR T e moieties in formula |I. [0089] Preferably R in
the procesgpess)of phdigrdd @B mdnR\GERE I 0, RS, HdR? it RRRuR 1§ Helad Bbtortd €avi ng
group. [0090] "Preferred conpounds of formila I, prepared using the processes
of the pr déoethese moigliastin fwmuladve fornula I': RB \N HNNH R NR3C(C))R3

RI-NNR p eut] C b 7. [ [ | her eof,
wherein R[agsn %9%%%%52’5 Hoﬁ@%nﬁgg&aeggbngqlgﬁé’gg‘l?%%3¥§ert ?Oégls%&atrl{oups of
formul a |'grewpeinifovdeypehdent |y sel ected from R, wherein R is hydrogen or an
optionally stituted Cl 4. aliphati r oup,2 Preferr subst i ts on the
4t pra S o et odingent RS 12, B e i repinh B PR o - o
- SR3, - CN, theseWdetie@ 1Pfor@bh@gen, -N(R3)2, -C(OR3, or a 3-6 nenbered aromatic
or non-aromatic rir}g -23 . 21

[0086] Preferred embodiments of the Q and R* moieties of R*-Q-H are as set forth

for these moieties in formula I.

[0087] Preferred embodiments R*, 1>, 1.2 and Q in formula IV are as set forth for these

moieties in formula I.

[0088] Preferred embodiments of RZ and T in RZ-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':

T
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 C;4 aliphatic group of the R! moiety of formula I' are selected from -OR?, -SR?, -CN,

-NO,, 0xo, halogen, -N(R),, -C(O)R?, or a 3-6 membered aromatic or non-aromatic ring
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WO 20041000833 PCT/ US2003/ 019266 having zero to two heteroatons

i ndependently sel ected fromnitrogen, oxygen, or sulfur. Mre preferred
substituents on the Cl.4 aliphatic group of the Rl noiety of formula |I' are
5-6 nenbered non-aromatic rings having 1-2 heteroatons independently
selected from nitrogen, oxygen, or sulfur. Most preferred substituents on

the R Cl4 ali hatlc group of the R moiety of formula,l ), NH2,
OH, OCHS, rﬁﬁ?ﬁ'ﬁ) , pi perl di nyI pi perazi nyl , pyrrof{:lgu%roﬁy({\lggﬁgﬁ

t hi onor pho r di.n a ot her ef erred enbodi each R

of formul ai“?‘m}/% zer({fo %]i‘ QEnStlﬂ eCte 1} B0, ﬁx¥%§ne(f h'gltrﬁitt o form an
opti onal | yMowbmeteired enbsﬁﬁﬁntﬁﬁﬁﬂfer@}d ahﬁlmc@fdmpmf&m R‘mﬂzgetbmwdmulaﬂ' Iue t wo

addi ti onal teroat ons | ndependegt‘gé selected fro ni t rogei or

sul fur. PrePSRFRRFred Arsaromalif iings hawhg r2hefegratores indenepdaally Feleiy " R,

-SR3, -CN, nmwg&, oRyiRen, L3LEGE Most PleR3ed subs@ﬁ@@%n the302E43, alip %%u Q)"f a 3-6

nmenbered aro tIC or non-aronatic r|n% havi ng zero to two heteroatom;

i ndependenﬂle)R naQi¢ty of Eampladivine NEHHEFh NHoxQHeR CHormemhélinyl, pinsridingk ef er r ed
substituen m optionally substituted Cl -4

al i phati c, bﬁﬂ%ﬁhm%?%%flpaﬁgﬁl@@ﬁﬂﬁ@@ al i phatic)2, optionally

subst i t ut efd0g2lenyAccoflifd 0l atothki prbfatred ymbatim&0¢ach R4 oﬁfohph]atll is R suclvbst
preferred U@%%U%S on_ s idtri sel ect ed. fr n%l +

et byl sul 1 B e o) Bl st it B B8 in Sy TR ety
Q02t - but y| nof-hidplagiayihg havilewyto,iwbldditidfiy E}ﬂ&batoﬁi@ %i)éh.deﬁt%)ezwﬁom

or (1) 2CPOPRh SR FAie FOOORA e B o WL A2 Flistsd B0 P o by

N(RI') 2 of f@RMI@’ FCN SN 6:Q), halbgual -N pe(o}ifmdozRﬁrnsom ba syl ,
t hi onor phol i n-4-yl, pi per azi n-1-yl ,. diazepanyl, or tetrahydroisoquinolinyl,
wher ei N ea@I¢MbEIFE AfMabiSIOF BPRIAIOAEE RS haViREAsTaoto heragiomsiadepepdsnthy

i ndependen t [y t , rgng@ 2SC2CH3,
cycl opr opy%élgcaﬁg%%?’g% Eﬁ% Cﬂzslmzﬁcllle Ve ré}%&wgu?méa—l%&yhgggyl phenyl, NH2,

NH( CH3) , Né@ﬁsf)dzfrot(l @p@l@ﬁmzubsvw)@mhmm hﬂiﬁl‘ilﬂcl(a @Hﬂl)iQN( E(@)Q | sopr opyI :
B; gl‘mellr red %hgﬁfﬁgﬁ%ﬁgﬁb%ﬁ%%?%@@? %‘Fﬂah?} 61r epa{CLdzﬁlg)m n t he
processes fost prefeped sehstittients ensdid ninp areselectedfibm mbﬂlyIZdhyM)thhﬂdulﬁii@B 33
PCTI US2003/ 8131%23%320 3, cyclopll'\(l)pyl CH;cyclopropyl, (CH,),OH, CO,t-butyl, CH,phenyl,

phenyl, NH,, NH(CHj3), N(CH3),, (CH,).NH,, (CH;),morpholin-4-yl, (CH2),N(CHz3),,

isopropyl, propyl, t-butyl, (CH,),CN, or (CH,),C(O)morpholin-4-yl.

[0093] More preferably, the ring formed by N(Rl)z 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, (CH2),SO.CHs,

cyclopropyl, CH,cyclopropyl, (CH2),OH, CO,t-butyl, CH;phenyl, phenyl, NH»,

NH(CH3;), N(CHz),, (CH,),NH;, (CHz).morpholin-4-yl, (CH;),N(CHj3),, isopropyl,

propyl, t-butyl, (CH,),CN, or (CH2),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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HNNHH NR (("™NS\ RS~V or a pharmaceutically acceptable derivative
or salt thereof, wherein: R5 is selected fromhydrogen or Cl -4 aliphatic;
R6 is selected fromC7_3 aliphatic; and R7 is selected fromCl-4 aliphatic.
[ 0095] Preferred R5 groups of fornula V are sel ected from hydrogen, nethyl,
ethyl, t- butyl, propyl, cyclopropyl, cyclopropylnethyl, or isopropyl. Mre
preferred formula V are selected from hy hyI Most
preferablyggﬁgﬁfaﬁg?nula Vis nethyl. [0096] Preferregkggﬁgwgbﬁggof formul a
V are selected fromnethyl, ethyl, or &yclopropyl. More preferred R6 groups
of formula V are nethyl of cyclopropyl.; Most preferably, R6 of fornula Vis
met hyl . [0097] Preferred R7 groups of~Rgrmula V are selected from nethyl,
ethyl, t-butyl, or cyclopropyl. Mrd ppeferred R groups of formula V are
selected fromethyl or cycl opropy: t preferably, R7 of fornmula Vis
cycl opropyl. [0098] According to another o&ineat, the present invention
relates to a conpound of fornmul g?V>N HM/ R7 NNS\ I 10l R5" v
V or a pharmaceutically accepta erj ve or salt thereof, wherein:

-25 WD 20041000833 PCT/ US2003/ 5 I's sel ected from hydrogen or Cl-4

aliphatic; R6 is selected fwomlC -3 aliphatic; and
R

A%
or a pharmaceutically acceptable derivative or salt thereof, wherein:
R’ is selected from hydrogen or C;4 aliphatic;
R® is selected from Ci2 aliphatic; and
R’ is selected from Cy4 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

e
N JéL OT

RS/N
A\

or a pharmaceutically acceptable derivative or salt thereof, wherein:
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R7 is selected fromCl 4 aliphatic; provided that said conpound is other
than N-{4-[4-(4-

met hyl - pi perazi n-1-yl ) -6-(5-nmet hyl - 2H pyrazol - 3-yl am no) - pyri m di n- 2-yl sul fa
nyl]- phenyl}-propi onam de. [0099] Preferred R5 groups of fornmula V are

sel ected from hydrogen, nethyl, ethyl, t- butyl, or isopropyl. Mre

preferred RS groups_of forrmula V are selected from hyd t hyl . Mbst
pr ef er abl yWQSZ%Q) Oogsa?nul a Vis nmethyl. [00100] Pr eferreé)gg@%oro%lgg&of formul a

V are sel ed.fr nethyl . ethyl ..qr.. cyclopropyl. Mre preferred R6 groups
of fornul gﬁi\}ggell%"t%er%mf’y%?ge&f’éIrazéﬁ%%&?f“?’ Most preferably, R6 of fornula Vis
net hyl . [ 0RO dledRsdefi@n Coglalfphatic;auds of formula V are sel ected from nethyl,

ethyl, t- yl, or _cyclopropyl. Myre preferred R7 groups qof forpula V are
sel ect ed P%ﬁﬁ%?% frosh Clwlm%a ?s@&wls{edre@aé@m F@?@“&BF%"h@fh@rN“f{é‘n‘&?f@{a Vis

| | . % o . . | 1 E f
cycl opropy n{eﬂgiglgbﬁaﬁiﬁn%}mg n%ﬁl-@%&’r&oﬁél}ﬂgg%g? ' kfdihDey1aamESl]O

conpounds describ ) . publi cation WO O However, applicants
have di scoveppylhprepiptamige.esent conpounds have surprising and unexpectedly

oot o n ki s GpC b E it ¥ Rl R B BB BT 0, U 11
Tabl e 1 bebubyl, or ifepoipyl. I Mbiw. préferrt Rugibupsef Rumivla Bareseleoted fibimhydogen A 2 ' N~
et Us2003ETats Mo ke, PR E 5@ uoture 5 6 o

[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, R® of formula V is methyl.

[00101]  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 cyclopropyl.

[00102] Compounds of formula V fall within the genus of compounds described in

PCT publication WO 02/057259. However, applicants have discovered that the present

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

H\N N K H\N
| 18PN eYsns
cﬁmﬁ ﬂﬁ?

e IN’N B
3 N ) P w| 4 h \on/\cn,

CH, _N

CHy
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C b5 CHYJQ Ha H ~+ H- 7
10 NHa "' I11(r),I /11-0 O C-

~+ 08 NTHa NDH ~

C~-~Jy50-

Ha ry~N~i H 9H'
Ha R 11 H 12 ~N

PCT/US2003/019266

"~ ~CHa
N ~Ha

)

~ ~S~ AAMAOcH NK 13 H 14 "D HH ~H'"Ha 15 S~ d 'o 16 CHa ~ry~ N C(h~
INA b 171 N5\ | N-x 18

WO 2004/000833

No. V- Structure No.V- Structure

[od

o
5 ~y M x H 6
E\/O/B:\isfg \‘!/\c

Hy

O N

7 hﬁ,@zﬁ 8

11

13

15

17
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ri 1S\ 1 O -27 WO 2004/000833 PCT/US2003/019266 No. V- Structure |No. V-
Structure H"" G 19 \ r~ \ | 20 [00104] O her exenplary conpounds of formula
| prepared according to the processes of the present invention are set
forth in Table 2 below. Table 2. Exenplary Conpounds of Formula | N q J~I -
NY V H~\NIH\IoI-1I-2HHN(y~JTJN\ MN-i vnHI[ \N/ NI-3

-4 HN HK |-S 1-6 -28 WD 2004/ 000833 PCTI US20 N N
~F/ATIN N-W, 2f""‘%"83 III(A 1-7 1-8 HHryX HH N /\gg%g&%g%g ~N H 8

No. V- Structure No.V- Structure

S 5
19 (L/N(\)Nf;tﬁm[ﬁ 20 /OQ/@(MW/\

[00104] Other exemplary compounds of formula I prepared according to the processes

of the present invention are set forth in Table 2 below.

Table 2. Exemplary Compounds of Formula

& i
ST Q,O”V

I-1 -2

A ﬁ N
" H . /*\/[:j/ ¢
O T
1-3

| § »
N CUcaaN oVeng

I-5 I1-6
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------ 111 INNT12 1-9 2-10 HN HH HHN~ N~
X M1-13 1-14 HNI HH NI ( N~INN

-29 WD 2004/ 000833 PCT/ U52003/ 019266 HX N
HHNIT A\X\ I\ ~Hiidf _H

H\W~ 1-11 1-12 HN /" H~x \X / "
9 HNA vJI NH J 1-15 ~V/ 1-16
[il(~~/\ufy/" ti 11-17 1-18 HN X 1 \ X/
~\ / HyN-N'| N5\ Il 1-19 1-20

WO 2004/000833

I-11

S AL

I-13

ﬁ@ﬁﬂ

I-15

-29-

OO Sl
I-8

b\ﬁﬁh@r\

N~N Il /A~ 111 vJl I NS

PCT/US2003/019266

I-10

I-12

x““‘

I-14

Q”Wﬁ
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IN\ H N | \
~OL V HNSHNS$ HXI1-231-241\ ~\N HNH NNN NI N-g ~ | N

Nl HNN1-21 1-22 HNHN HH I\ / HI Hv N ~ 1| /~

H Hy/ \ N
|

~S ~ N1-25 1-26 -30 WO 2004/000833 PCTI US20031019266 HN N ~ H VY //']~\
~N~1 HI /I 101 1-27 1-28 HNI H HNI H NV ~ry \ \ I N~ V "HI NXx

N101 HN11-29 1-30 HN/ \ HN" HH ~ 11 ~N ~ N
WO 2004/000833 PCT/US2003/019266

o o

I1-17 I-18
B
/ ’ \

I-19 1-20

[ M 4
HN u l )
N ", meo

I-21 1-22

P Is!

\
( HN fﬁ Y
O‘\/\g/@\s/@ N\OH/A H'O\Q/ENBN\S/@(N T\ 7

I-23 1-24

L

fo¥eagolenn
I-25 1-26

-30-



/I\HHvwWJ 1-31 1-32 Hh I \ HNI ry N=5\ | NY N

~$\ | N 101 \\// 1-33
~/ - - 1-34 - )N~ HNHN-H \/I NI'/~\I N 1-
I

I/

HH1-35 1-36 -31 WO
oa- 1-37 1-38 H HNHHJ
/[ HN x NHw | NNJ5\

I
2004/ 000833 PCT/ US2003/ 019266 w HN "Hr | ~ ~
|l ~~1 oN 'vy o Y "/Jg\ I N1-39 1-40 f'
1-41 1-42 HN »

WO 2004/000833 PCT/US2003/019266

\
()

>

9

o
1-27 1-28
o I
a_ Y o ooy
1-29 I-30

Qﬁ)\@f an o joSenn

I-31 I-32

No¥caaNoVenn
/"\/l °\)

133 T T 34 -
HNDN DN
Xy n\n/Ao X H tl‘\"/Zl
N sUcamoeoven
I-35 I-36

-31-



HY N 1-43 1-44 ry | \IN/ N lul /r'\ NXH/ N VN~ ~\ UJNI N~5\ 1 O
/ 0 xJ 1-45 1-46 -32 WO 2004/000833 PCT/ US20031019266 p N ON 11~~ ~ H
1-47 1-48 NNNCI HN' | H~ 1 ~s ~ 1 if [--49 1-50 HN Hr HN ~NI K' ~
Il N~N~NI IN I N5\ 1-51 1-52 | NNH HNH" / NoNI /~S\ NHN 1-53
1-54 NH/JCI HN/ HHNHyYy p XXAI /ol N \ |

WO 2004/000833 PCT/US2003/019266

& .
folen Y
e a_ oY

1-37 I-38

\
o -
e~ g
XN ]
1-39 I-40

sSeA RN Li@ T

1-41 1-42

Ve
1-43 1-44
/\
I-45 I-46
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1-55 1-56 -33 WD 2004/000833 PCTI US2003/019266 | NHN/ Ol %\ NO/ \( N
aV J1-57 1-58 11 , NN HNOHN/ HH \N/ LNNY NI N \' I NMNI N~
\'' I J 1-59 1-60 NN g J 1-61 [001051 Preferably the processes of the

present invention are used to prepare a conpound selected from Tables 1 and
2. More preferably the processes of the present invention are used to

prepare a conpound selected from Table 1. [001061 According to an alternate
enbodi nment ,W(?E@‘”B‘?ﬁé‘?ent i nvention provides a conpound ](’)QT[%%P??(W%%“H formul a

11, or formula IV: RZI Q- L L2 :x '"IW '"T--Rez L3 AN T Rz2 La | N~
Lt 11 1V -34 WD 2004/ 0098 PCT/ US2003/ 019266 or a pharmaceutically
ern

acceptable salt thereof, wh R, RYAL~ L2, L3, IRt e, and Q and the
preferred enbodi nents ther . a i ned above. a/N
LA J:k YA

Oi” J Q.0 AL
1-47 1-48
S bp A
AoV NSsSen
I/ |
@wﬁiﬁ O
1-49 , I-50
>
X ALY \Liﬁ T
I-51 I-52

1

—NH

B s
%OQSOO . &

I-53 I-54

ct

Y n\ﬂ/ AN H ',:\“/A
O/EJN;\,/Q/ /Oﬁ/l\s/@ ¢

I-55 I-56

-~
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[ 00107] According to a preferred enbodi ment, the present invention provides
an internediate of fornula H [00108] According to another preferred

enbodi ment, the present invention provides an internediate of formula I1l]

[ 00109] According to yet another preferred enbodi nent, the present invention
provides an internmediate of fornmula IV. [00110] According to anot her

enbodi nent, the invention provides a conposition conprjsi C ound of
this invenﬁVBﬁm%@mﬁgbharnaceuticaIIy accept abl e derivat+€@ﬂ§?ﬁ%pg and a
pharmaceutical |y acceptable carrier, adjuvant, of _wehicle. The anmount of
conpound in the conpositions of this invention i such that is effective to
detectably inhibit a pr i n ki nase, parti culy /ﬁurora and/ or FLT-3

ki nase, in a biological or in a patienf. Preferably the conposition
of this invention is f« q admi ni s y on a patient in need of
such conposition. Mst %DQEC o8] t LA his invention is
formul ated for oral o] patli ent. [001T1] The term "patient",

as used herein, %afqh'eu preferably a mammal
human. [00112] phe term "pharmaceutical |l y accept abl frier, adjuvant, or

vehicle" refers a non-toxic carrier, adjuvant, vehi cl e that does not
destroy the pharnacologiggb activity of the conqg%nd with which it is
formul ated. Pharnaceuticall'y acceptable carriers, ““adjuvants or vehicles
that maybe used in the co itions of this inventivwn include, but are not
limted to, ion exchangerfs, Al um na, alum num st dar | ecithin, serum
proteins, such as hu setum al bum n, bufferg tances such as

phosphates, glycine, sorbic acid, ipotassium sg@rbate, partial glyceride

m xtures of saturatedfvetet ab ‘atga/icids, r, S el ectrol ytes,
such as protam ne~sultat diis um laydr ggen ha pot dssi um hydr ogen
phosphat e, sodi fim chl or'tfde, zi nc salts,{EgT i

trisilicate, p nyl pyrrolidone, ce~L%ﬂose-based subst ances,

pol yet hyl ene gl ycol, sodium carboxynethyl cellul ose, polyacryl ates, waxes,

pol yet hyl ene- pol yoxypr opyr¥he- bl ock pol yners, pdt8fet hyl ene gl ycol and wool
fat. -35 WO 2004/00083%/2%%;U82003/019266 [001131 The term "detectably

%1l 1"ta, nmagnesi um

inhibit", as used herein ans a neasurable change in protein kinase
activity between a sanpl ¢ cBnprising said conmposition and protein kinase

and an equi val ent sanpk& coOnprising protein kinase in the absence of said
conposi tion. /i:%\ H\“//CX
K\N | N/‘\SQ/ °

I-61

[00105] Preferably the processes of the present invention are used to prepare a
compound selected from Tables 1 and 2. More preferably the processes of the 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 I, or formula IV:

Q” il 12 L2
X X
RX | N R | \ R I N
12 N/LT—RZZ L2 N/LT_RQ L3 N/klf
1l m v
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[ 001141 A "pharmaceutically acceptable derivative or salt" means any

non-toxic salt, ester, salt of an ester or other derivative of a conpound
of this invention that, upon adm nistration to a recipient, is capable of
providing, either directly or indirectly, a conpound of this invention or
an inhibitorily active nmetabolite or residue thereof. used herein, the

As
term"inhibitorily active metabolite or residue thereof' t a
net abol i tewé)rzo?"é@e{%ﬁe t hereof is also an inhibitor of kgiﬁ}ﬁg‘@ﬁif?%r FLT-3
protei n kinase. 001151 Accor.di to anot her_.e qi 1 be sent
i nvention %F&&Pﬂ@%e%w&i%g‘?&tabl?&ggaﬁﬁgwgﬁ’ﬁ‘@ pgg&rm&g t’iTeg‘I I’?P‘g@cept abl e

salt of coagesteRRfred SiBdbUiMehts thereof, Ake A defifd¥Abo$é.Ng the step of converting a
compound of formula I, |I', or V prepared according to the processes of the

present i niP8H7]on Aceerdingie a preserred erbladiment Ehemiresant pventiowprosiderasal t . Such
conversio : QI‘QZIi n the art. See, generally, "Advanced Organic
Chem stry?ﬁte?égdrl%[}@k/ﬁogtﬁ, t'h Ed., John Wley and Sons, N. Y. (1992). [00116]
Phar naceut j00208]y aAccepinglid endladr peeferfed dnbodinmpt thedweseht invention prosides am i ncl ude
t hose deri i\lll?d fr.agm gpar "@f}ﬁm cally acceptabl e inorganic and organi c acids
and bases. ﬁ&‘ﬁ%FB GPY&ditabl e acid salts include acetate, adipate,

al gi nat e, @OPEs]t atdRcordRIPZ6 fétamothbeprefenes ethbcinaée, thbpesdnt Riventidaut yr at e,
citrate, can{})igorat‘e, ca ho&%f onat e, cycl opent anepr opi onat e, di gl uconat e,
dodecy! sul PAYIESS @ IRIGHREYF § ulad¥; npte, fumarate, gl ucohept anoat e,

gl ycer ophogiteije. AthyaRledb BaotheBirdHiiRhE thetRRhARPRbIideNEARA B

hydr ochl orF)ge, .]hydrobror%%de, hydr oi odi dg, e2- hydr oxyet ﬁanesul fonate, |actate,
mal eate, eRENRSITEEE comprrRtheldhis tnyisatien or2-phaprepiticaleagentdnadeivative ot i nat e,
nitrate, oxal8f&d aﬂ%}u%%@&t?cau%&%% ﬁ%%m@ﬁ%@iubin%to}?velﬁélQ.h‘?ﬂé’éﬂ?&ﬂﬂbP”at e,
phosphate, picrate,” pivalate, ropionate,. salicylate, succinate, sulfate,
tartrate, ecdmpopdinghecompusitions ef thisdnventierwisvochtthat is efifdetive taoietbstablyuch as
oxalic, whjle.not .ink ve e kY. acc , e

enpl oyed iirlll!h te% pﬁcr’tlgi%ar aes\%%ug Pﬁggﬁ%éé%%yﬁﬁ?sg ﬁ'?ge;er’ rﬁrg%@gﬂtogfgall@ﬁggt ai ni ng

t he conpouors a pafient.hBrefanatdy themomansitidrhefithis plvantide firnokhtddyfomccept abl e aci d

addition salts. [001171 Salts derived from appropriate.bases incl.ude al kali
retal (o, GRmETAR Abe AR ohyEH shoBRR AR R bR nesi uny
amoni um aﬁﬂlﬂ‘dﬁxf@ﬂxﬁorﬁisbkb‘ﬂnhﬂatwfoi'&al adrhibBtration@obipatiend| SO eg\éi \S/\:D oggot h800833
quat erni zation of any basi ¢ njtrogen-containi ng groups. - 41

PCT/ uszoosi%ibljee T%6¥e%@aﬁﬁﬁp8ﬁﬂ%§ hgrem, psas g PrefombBra BBk - sol ubl o
or di spersmﬁogeg)%sg@amﬁage obt ai ned by such quaternization. [00118]

Tabl e 3 bel ow sets forth representative salts of conpounds of Fornula V of
[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, o
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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the present invention. Table 3. Representative Salts of Conmpounds of Fornul a

VHN-~I ~NdV-211i j V-1ii JrJ’S+ ~~~.\ ~o0 o0g,0l ~ HI "OHI HUGH
V-1iiiV-1iVI~H\~~~~N~H\V—1VV—1\/ NFI HV-1Vii V-1 Viii H
\| ON//~0OHOF O NA”A~N//tai NtH V-1 &V-1 XNHh/~HHO | ~N

HOp OH Hex HN HO / HE a. X -37 WO 2004/ 000833 PCT/ US2003/ 019266 V-20 it ~
- [00119] de’u f‘%@?m tions of the present invention ngyla;a ﬁm M54 er ed

oral ly, paren era by inhalation spray, topically, recta nasally,

puccal |y, YRELHA! he Urm dhroilel 'uﬁﬂ?ﬂ)l@“&sﬁgeéﬁé%‘ﬁ%afmaﬂéﬁsu}&ﬁefﬁ paRgUignt eral * as

used her ei i ncl udes subcut ane i ntravenous, I ntranuscu
intra-arti orotem lﬂna&ﬁtap@wsghwweala saiplecampasingsaid ¢omposition and protalrnhnadqepat i c,
i ntral esi ona

e o o I A o S Bl ML B G BBl €7 oD
i ntravenougéo114St ex f‘ﬂ,}ﬁ:mhd&nmng latapiable derivativé esaltd Meass doly@os-tédic sat, s

Fo mil af ed A I AD 5 o SR GUBL A GIPREHE (e stbaDl 6
di sper si NG a@hin\VBhdNS 236@pkE, RREpSUSTIRAidE, JIRR dfrectly Vit iadiRkAY, 2
compound of this invention or an inhibitorily active metabolite or residue thereof. As
used herein, the term "inhibitorily active metabolite or residue 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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i njectable preparation may also be a sterile injectable solution or
suspension in a non- toxic parenterally-acceptable diluent or solvent, for
exanple as a solution in 1,3- butanediol. Anbng the acceptable vehicles and
solvents that nay be enployed are water, Ringer's solution and isotonic
sodium chloride solution. In addition, sterile, fixed oils are

conventi on yed as a sol vent or suspending nedl For this
pur pose, a§&6§W§H@k§“xed oi | maybe enployed i ncluding s é&ﬂ%@gﬁﬁgﬁgno- or
di - gl yceri - A i erivatives
are usef u&atﬁenc( U{J‘Xdrsgﬁéa(f?%? (il g%g'gf %\?at& gg?@s)g ogaggér’rélﬁlrﬂ’fg&% ngd?’ b%
pharnaceutMﬂaﬁ&unamdﬁqkmhhemnnis such as olive oil or castor oil
especially he et hyl ated versi o These o sol utj ons or
suspensi on@bM %‘gg tsa%ﬂﬁh@“éﬂg?weég%?f@m@@l“ﬁféﬁf {gﬁ rsant,
such as cagpgﬁyﬁﬁﬁgmhmpellulose or simlar dispersing agents that are
comonly used in the fornulation of pharmaceutically acceptabl e dosage
forms including enulsions and suspensions. O her comonly used surfactants,
such as Tweg AS3. ﬁé}ﬂé&%n adl, é’eﬁ@%rfc ﬁﬂwni%ﬁ&ﬂm gent s or bioavailability
enhancers Ch_are commniy used 1n _the gt acture of pharmaceutically
acceptable splid, |iquid, or ,other dosage forns may al s begused|for the
pur poses of formul ation. | 1] The pharmaceptically cept Bl e

conpositionsf of thjs inve e onal ly.  @adm ni st i,n any orally
accept abl e dos4ye forn}/g;}gfJN but ONJ%‘A ﬁ@iﬁrA 138 WO
2004/ 000833 |PCT/ USR003 9266 tablets aqueopus s s®or solutions. In

the case of ftablets for oral use, carrilfers cp used include|l actose
and corn starch—tpbricati g agents, Ssygchas [Teagnmesi um SLedrdLe are al so
typically added. Fpr oral ad nlabratlcn in a capsule fg efull diluents
i ncl ude | actjose anfl dried cdrmstat \\en agpeous s ar¢ required

for oral usleyv-the actlve in |< gonbi hed mﬁth\ |ng and
suspendi ng agents. P@ l Gﬂif rtain sweetgning | g or ¢ol oring
agents may al so be add 2] Alternative|y, h rnaceutlcally

accept abl e cppnposi |ons of this inventijon may bé Adm nistered infthe form
of suppositories fpr rectal adm pistratlion. These can be prepared by m xing
the agent wifth a SJItab| itating excipient t smsof 1t room
tenperature put liguid atwiﬁbtal fiperiat ur e And the rgo melt in the
rectumto rlel'6h¥elthe dr mat erli ¥'s¥i hcl ude ter beeswax
and pol yet hyl ene glyco 123] The |phar mageut | céeptable
conpositions{ of this vﬁ#entlon may al sq be adnlﬁhgtered toplcally,
especi al | y when thetarget of treatment] Tnctuges —areas Orfor

A )
V-1 vii m ﬂ V-1 viii :@NYA

=)

ved)

B Sty | oA

I 3 I o'
| e | S

/ HCl salt
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readily accessi ble by topical application, including diseases of the eye,
the skin, or the lower intestinal tract. Suitable topical fornulations are
readily prepared for each of these areas or organs. [00124] Topi cal
application for the lower intestinal tract can be effected in a rectal
suppository formnul ati on (see above) or in a suitable enema formnul ation.

Topi call y- transdernmal patches may al so be used. [00125] For topical

appl i cat i orfé0 200WB008%ar maceuti cal |y accept abl e conposi ti%fﬁ?”?’?ﬁ?ﬁ/ 19566

formul ated i i } Wl i suspended

the active conponent
or dissolve he or rmrj@garriers. Carriers for topical adm nifstration

of the conpounds of this | ntion inglude, put are not limted tlo, m neral

oil, liquid | atum white petrolatum prppylene glycol,
pol yoxyet hyl DI yoxyp fonpqund, enulsifying wax and water.
al |y acgeptabl p conpositions can he

Al ternativel ]
(At Qh or cregm contpining the active conponents

f or mul at ed
suspended or| di ssoljved in dne or nore pharmackutically acceptablejcarriers.
Suitable carriers include, but are not limted to, mneral oil, sorbitan

nonost ear a ol ysor bat e .60, etyl esters wax,, cetearyl .al cohol,

2-octyl Godiiand ,y@@ﬁzwosail@aws eP emw}on[rem%ﬁ‘fnpwt\%&m mc use, the

phar maceut bgahtbAlAGARRAdHR sEAFROSEAllyORStalIR afly, hREd! ddofkhigDr HaGhoni zed

suspensions in isotonic, pH adJ usted sterile saline, or, preferably, as

sol utions implpmed repareoir. sFhedgmy tnaatesal bes used Berpiprcludes subsptangaus, or wi t hout a

-39 WO 200 . ( eIy : j nzyl al koni um
09333 .&ﬁ%&g@&%%ﬁ-ﬁt aﬁﬁrﬁ%@% @g@@ﬁg@e@%m&ebﬁ

chl ori de. ternativ of oph phafmaceutical |y

accept abl eindwhepetic,tintoalesional/aridantfasramial mjestion or iafusivnriedhpiquess (Préfermbly,

petrol atu [ 7 h I hcal C | j td, O of this

i nventi onn}nl%?fglgil%é%&%ng a?%%iﬁ}’lﬁ%i:g%feg%%%ﬁb?hlé{%glg?n%gb?%s@?&gg%gﬁ}hgt%q?on. Such
conposi t i ohgectdbée formpaf thel canpmitidhanof this invieptidinmayissaquedus ok nlzagindus t he art of

har naceutical formul ati on and nay, b repared as olutions in.saline,
Ermpl oy ng. BRSSOl ESHGRSER G RN e PERFES feeuine o g edem s fn
pronoters &f uﬁﬁ? aneBleigaraig o2 Melting Yigerltd 41ArsagRAEINE 8gentNdThektefileher

conventional, solubilizing or dispersing. a%ent s. [00128] Most preferably, the
phar maceut igatable prepasptoniny Whssstanloinisciplespiution prspshansigh it BOF or ul at ed

for oral a%ﬁi@ﬁa&éxﬁ&&lﬁﬁﬁbcjﬁ@ﬁlaﬂenﬂ'&%oﬁﬁﬁyﬂﬁ eRAmp188s £QMRMNAS,30f the present
i nvention that may be conbi ned
butanediol. Among the acceptable vehicles and solvents that may be employed are water,

Ringer's solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium.

[00120] For this purpose, any bland fixed oil may be emaployed including synthetic
mono- or di-glycerides. Fatty acids, such as oleic acid and its glyceride derivatives are
useful in the preparation of injectables, as are natural pharmaceutically-acceptable oils,
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 cominonly 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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with the carrier materials to produce a conposition in a single dosage form
w Il vary depending upon the host treated, the particul ar node of

adm ni stration. Preferably, the conpositions should be fornmulated so that a
dosage of between 0.01 - 100 ng/ kg body weight/day of the inhibitor can be
adm nistered to a patient receiving these conpositions. 1001301 It should

al so be understood that a specific dosage and treatnen iLmen f any
parti cul arwﬁaﬁ”?“éorq?sr’evi |1 depend upon a variety of fact o&g&ﬁgﬁ@ﬁﬁlﬁz% t he

activity of .the specific.conpound enpl oyed age, hody wei ght, general
el th s P10 RSB Fishengions St iout B ieires pEpBed i om Bet 8o g

conbi nat i eemmdnl usé®inchudgBike Ald doftestirtie At hbHgatinpwesnts,isach Afagnbguwaeverity of
the particul ar di sease being treated, The anpunt of a conpound of the

present i iFaite o alsa tynieally afdrds iFor oml wdopipisiption in e sensaledoram wefBl particul ar
conmpound  igudiiEin ihkd QN .3 L i

condi ti on,dnlcl)r di glggés)g,éﬂo%éo&ggn% ?giiﬁ%ércg?ﬁ&%?g@%ﬁ#ﬂ%@%ﬁ?f?&%ﬂ@% (ﬁi;orr apeutic
agents, wera isethe agtivarnptedientdsiorbinet with ewulsifigag awt suspendingngenthaf condi ti on,

may al so .pnesent in the ositions. of this inventiqn, As used herein,
addi ti ona%% chgg(%l&%wgetgﬂgﬁﬁﬁgl@?%nﬁorﬁpgnﬁ P ﬁ%ﬁ’?fla%g?‘ﬁe?ﬁ %‘@8‘?'ed to treat or
prevent a [0Qa2} i cAliehatitiebedRpharbdacanitally acosptatilé Coripusitionast thizpreatiod at e f or
t he di sease, .or .condition bei treated". [00132] _For. ex | e,

chenot her A RePEmIHFRed Mhe &wﬂgml—w& ff?rfréﬁtgltaﬁv%uﬁf@m-s §°4Re conbi ned
with the GapRRADBYMIRngti spehtWitIY dudtable Qoh-irfiddtinp eRdipib@ird: i9Rlid bRemes and
cancer. Exanpl es of known chenot herapeutic agents 1nclude, but are not

limted tdempeagupbubligud soedademesratus2od fradoragll myltde thearoiimaelr i anyci n,
dexanet hasfaegemea}&g.' 5 d:hp erm@qhaﬁéi@&ﬁ@@mt@g,beéww&5@%¢ylenégﬁ%ﬁ£can,

taxol, interferons, a atinumderivatives. Qher exanpl'es of agents the
i nhi bi t or J0#23} hi Ehe phasmadenticalin pcegbiablelsempenitiingof this invention olaydlso bai t hout
limtation; tr. s ar ' ' .S | ' and
Excel on(r); "lgg&%&rrrgdﬁc?q"oers P %&?Q?ﬁ%ﬁ nliheé tsogglggtmzegg dggeség%%%é%sbi dopa,
ent acaponegadily apdessiblk by tqpi@bappixaion, inbludimgdisees ofthe pyey thelskiaeor the

tri hexephendyl. nd. amant adi he; .agents, for tregting Miltipl | erosis (IVB)
such: ae baveeriedPeLRRR b BERR ToniCH Taiiodl e rERis P e B AT B and

m t oxant r aiés of 6rgadisTent s for asthma such as al buterol and Singulair ;

agents for eating .schi zophr epi uch as zyprexa, .ri gperdal, seroquel, and
hal operi d6p6f24 nt?gli’lﬁfﬁlaali’ﬁfé%’r{}r g@i?ﬁ‘t’? st %acéﬁﬁ"tﬁec?gfg?té‘g o} "’d@?ta{rNF

bl ockers, suppdsitbtéfordaddtinQRkiabéve) of G SAREHIS Bibatd foaulaided. Tepicainal azi ne;

i mrunonodul at ory and_i nmmunosuppr essi ve agents
transdermal patches may also be used.

[00125] For topical applications, the pharmaceutically acceptable compositions may
be formulated in a suitable ointment containing the active component suspended or
dissolved in one or more carriers. Carriers for topical administration of the compounds of
this invention include, but are not limited to, mineral oil, liquid petrolatum, white
petrolatum, propylene glycol, polyoxyethylene, polyoxyprof;ylene compdund; 7
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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such as cycl osporin, tacrolinmus, rapanycin, mnmycophenol ate nofetil,
interferons, corticosteroids, cyclophopham de, azathioprine, and

sul f asal azi ne; neurotrophic factors such as acetyl cholinesterase

i nhibitors, MAO inhibitors, interferons, anti-convul sants, ion channel

bl ockers, riluzole, and anti-Parkinsoni an agents; agents for treating

cardi ovasc 009{1038%‘}% such as beta-bl ockers, ACE inhi hitQiSoosdiodéet | €S,
nitrates, calcrum <channel bl ockers, and statins; agents for treating |iver
di sease s . 1 hds ].es i i - d

ant i vt rall SsEREORE] SEBR B FRRUESAEARNG, 1Bk BHP ies A

corti cost eghaimieutivatly a¢ceptkblricampapitivns magbd fggmoletdd ifi ax bintrsent sundl aagent s f or
treating | r&nﬁ"lodefi ci ency di sorders such as ganma gl obulin. (00133] Further
exanpl es HETOHEMt her apeutic agents or other anti-proliferative agents that
nmaybe conbjopery Wi tfhe pRemaSREOIN GScepiabletOmPbaaGIRlof HAY RN mdy alsoat
proliferative  diseases and cancer include, but are not limted to, For
exanpl e, otdministersd bymagad aggpsol aninhdatinne Suglyeqmpositinns arppieppred gecerlingto

conbi nat i | ' ' ' : jnvention
i ncl ude s&?%%ﬁ@?sﬁg%}%%?}a%§%?ﬁﬁ ut a cg\;?vﬂ)g@g%% e?dt[g%n%ﬁ%%gé&dgti on,
neut r on bewintioasincalies, apyloyiak detzybalcdhohon otbetisuitdbbe prpservatives ahsotphien apy,
brachyt her a and stem ¢ radi.oagtive .isotopes, . .to nane a.few), endocrine
t her apy, %lg%‘f)tg@sl% eﬁ% %ﬁggva%agi@f @ﬂosfo %%né’rafng;r%&(ﬁ%l?r (ioﬂf/eens'lo%lki ns, and tunor
necrosi s fsbibilizifgldddispeRingnagems.a few), hypertherm a and cryotherapy, agents
to attenu y vers fect e.g., .antiernetics),.and.other approved
chenot her:@&ﬁ?c S’?‘?fbgr,e?‘imﬁ’ix’gt&ﬁﬂi’@‘,ﬁm%g?ucﬁwf a‘lcFWP]{‘]‘éBOIP sitions LS i ng dr ugs
(mechl or et AQEHLBR aredBHR P Bz lokal adiseRtl@s pham de, Mel phal an, |fosfam de),
antinmetabolites (Methotrexate), purine antagonists_and pyrimdine -41 WO

2004/ 0008380EE}| UShoemountof s compeunds Af the present wsieatign thunayrhe, combined
5- Fl uor Our@ﬁh\hﬁe PR ARKAE to HpMdelA Qitiox?iﬁihlrb?{g?e RRLZABSn WiV L aRY! asti ne,

Vi ncri sti ne, nor el bi ne, Paclitaxel), podop "ot oxi ns ( Et oposi de,

| ri not ecandepFading wpoanihe h@htrisamdothe@aﬂ(cmmpdmi)gﬁdminiﬂta@fcny&eﬁqrabw,ﬂb?wci n,
nitrosoure S fornfisSE d o LG (A !

Car bopl at i %?n Oélﬁggynée@{ﬂd% f(;))ar ag?&ngé)gg%t,a dg%%%%g?&n%ﬁée@m?ra%f(@?gg?)Q?_yeupr ol i de,
FI ut am de, weight/ddy gf sterintiibitor c@h besdngifisiereddo i patyai receidimg dmsé besprsdionand

cycl ophosp ] de. r re onpr nsive.di,scussi.qn_of dat ed. cancer
t her api es Q@g% (ﬂ ht IIES%P P@)\ﬁ%g ,l.)g iupﬁﬁr%‘.g‘é%\lt}? 2 Sge(flﬁg fiosa%ff ﬂdﬁgaﬁ'ﬁ,&?% I?eélvfé)ﬁ oncol ogy
drugs at hadypatticmswphitkat givdeped uppancariétsiol gictosd, inchiding theractiadtgd ofithe  Mer ck

Manual , Seventeent h d. } 9 the entire _contents of whi chtgrrleeofhereby

999,
i ncor por at gﬁac@y cprgp out) oyeg, the age, body weight, general health, sex, diet,

administration, rate of excretion, drug combination, and the judgment of the treating

physician and the severity of the particular disease being treated. The amount of a
compound of the present invention in the composition will also depend upon the
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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[ 001341 The anount of additional therapeutic agent present in the
conpositions of this invention will be no nore than the anmount that would
normal Iy be adm nistered in a conposition conprising that therapeutic agent
as the only active agent. Preferably the anount of additional therapeutic
agent in the presently disclosed conpositions will range from about 50%to
100% of the ampbunt normally present in a conposition conprisi n9 t hat agent
as the onl YWORWHAWAEI | cal |y active agent. [001351 AccorBEHESZ0/UEE her
enbodi ment, the_invention relates to a nmethod of inhibiting Aurora-lI,

Auror a- 2, @lsevscR? adriamypin deramettwsonen wiaerishing.icyslephosphagnids, Sluggrest,  sanpl e
conpri si ng t iR h BRtindh | i cal sanple with a conpound of
formula V, to%?t@%ai,ctgfn%%g t 0%&%}8%% Si ngelg‘??g&gonpound. [ 001361 The term

" bi ol ogi caDthenenaimples ofisgentsdlab inkibions of thicinuehtion may alsobe chmhinedwitbn, cel |

cultures or tracts .t her.eof: Dbiopsie teri al obtai,ned from a,mamual or
oxtracts PRERGOREOR PGS e BarRaT ARt Blsede sSalRAREaR ™0 "ot ner
body fI ui dBxelon@xirdantiérss fof Pkinedn's DOEESkhlag DIDOP AarbidopAlsneicspobe, Aur or a- 2,
Aurora-3, and/qr FLT-3 kinase activity ip a_. biological sa Aie.is useful for
a variety E?PmaﬂP,@a%@%%ﬂﬂ%@nkwer%hf@n@hwp R} gy B 828 anpl es
of such pro@q%ﬁfngimlhﬂ@scleMs (RIS§ sititas bl idiG%rbiP(e. 2] ARML? AuHtebsf®pn, or gan-

C.
transpl antation, biological specimen storage, and biol ogical assgys. [001381
Accordi ng fepaxaer hand mitgreirenshircatmpnts forpethmp syehras piutesoltapd Singsleitod of

i nhi biting =Kl o AVEEY ' Y tep of
admi ni steri g{s?{))ﬁréggﬁ’ &%2??%%‘55‘5‘%&% lfncils) g’%ﬂeﬁonr’r?{%ﬁagp ‘{1/ é1(‘)1rrlllglng%:1-gtlr(r)1§::’osi tion
conpri si ngasthainflacmapopamints sdch AACoR1B0stér01d8,SBGF BIoTadS200 A, keaB®prifd)0139]

g RS RS bt AR e B e g
adm ni st er sued ab 6yclaporth, pridldiis, Apanye) uidosHendlate mofail\intedferansconposi t i on

conpri sing sai d, cagpound 00140 ccordin not her enbodi ment, the
vent | o PERSEIES U REPPRARGS atharare, S B R BB BTy v 1 a
patient COBfhia bty chalinséteseahniBASR NADSKhiBHork Anteffdiods, Ratiic8ulanompound  of
formula V, _or_a conpqsition conprising, said conggund. [00141] According to
anot her entfSdhast bloghses, rivgelarand anti-Brikinseniap agenifptgrats fof reafiai bi ti ng FLT- 3
kinase act ppioVadolagifatd ©Bh aSRERbIbSR AdICinb ROk AinRH8, BitdleS daltflink O Sai d
patient a conpound of fornmula V, or a conposition conprising said conpound.
[00142] Acelangelidpckers.and statins; egdntscfoneeating fiter dissosersuploes qosticesterpidso a net hod
of

cholestyramine, interferons, and anti-viral agents; agents for treating blood disorders such
as corticosteroids, anti-leukemic agents, and growth factors; and agents for treating
immunodeficiency disorders such as gamma globulin.

[00133]  Further examples of chemotherapeutic agents or other anti-proliferative agents
that may be combined 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 anh;:ance; aéents 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,
atkylating drugs (mechlorethamine, chlorambucil, Cyclophosphamide, Melphalan,
Hosfamide), antimetabolites (Methotrexate), purine antagonists and pyrimidine

~41-



inhibiting Aurora-1, Aurora-2, Aurora-3, and FLT-3 kinase activity in a
patient conprising the step of admnistering to said patient a conpound of
formula V, or a conposition conprising said conmpound. 100143] According to
anot her enbodi nent, the invention provides a nethod for treating or

| essening the severity of an Aurora-nedi ated di sease or condition in a
patient conprising the step of admnistering to said patient a conmpound of
formula Vv,Wgr004{Q sition conprising said conpound. [861/H§ﬁ003f%326?erm

"Aur or a- nedi at ed di sease", .as _used her.ei ans any, disease or, other

dol et eri CRBEBRIE NIRRT I AL CHAP A DOr PR PP BPEPR ki nase i s
known t o(\Rhisi¥stide, Vahétistifasl ONnétebARSPAlik e}, Poddrhly RS xin& CltbistRideM t hout
limtation, melanoma, |eukem a, or a cancer selected from colon, breast,
gastric, kpateran Topqiesan); antibiptios fRexpubicipdplaemycin, dditepaycin)) JilFpInyrass

neur obl as Q)‘hﬁﬁﬁﬁ ¥ e 14 According to

anot her e oc'?srrﬁgﬁpf t eéé’rlgé%%{ﬁgfgﬁsg%{aﬂgﬁl’re a1?1élgﬁ}t?g&z et hod  of treating
cancer i n(Asppagingse), andborpones (Tgmbkiders Leypraideakintaniide, end MggesooBai d patient a

conmpound fo l.La V or co ition therepof.. [001468] According to another
embodi nen {%Y%%flﬁ%mn’idﬁygﬁ#ﬁ%ﬁm? g?i?ygkpﬁcgpg f"hg(}fa’B?ret reating mel anons,
| ynphona, congitélthbiasdissiBsion Lupdaica carter the@fleCRE, IBH:/Aoirwthcl MiRFbv/colian, breast,

| ung, Ki dg%et%;, gvary, pancreatic, renal, CNS, cervical, prostate, or cancer
of the g ¢ FRAapRove]d encglog¥drugiet conpri si ng the step of administering to
sai d pat | g/ /wwARI B incE AT} st QtmC RIIPAR NECE MAnG A1 ERdvente Qi 4 7]
According to anothef enbodi ment, the present invention relates to a method
of treati B¢ 129%itee onjiss eogbamisof whichiaserherelyyaneorporated by refezamisocyt i ¢ | eukeni a
(ALL), - 2004/ - . Bt is. .

gastroi nt stI%OﬁaI @??@%ﬁ@%ﬁaﬁéi g] %I ;é‘?%%gg‘gﬂ. enttn?ﬁ%tc??r%hésé?&ﬁg otfH'éS step of
adni ni st einvergionovill &k do pwiré than the awrptdhatdvonid foomally be Admwnisemdposgi ti on
thereof. [001481 Another aspect of. the present invention relates to the

i ot upt | ofoo Tivp §aRipe AEERG e Mlichpdt M BESL AERRHO RIS IR L0 [Ty o
adm ni st esithéight bbaddliticthalthérhpeutic agen® i pdsentlly disclosed @myositiomsoriiasigei on

t hereof. [001491 cording .t,o anot her epbodi nent, the present.invention

ol atas ¢ 58 aatdfe 0gPORibslta ot MrelERergr PricomyshPt OBk ancer i n
pati ent c@@EPidest 23¢hd dily lbRpedicallfhdtiviRbdnfld M tosis of the cancer cells by

inhibiting Aurora-|, Aurora-2, and/or Aurgra-3 wth a conmpound of fornmula V
or conpos 13 t Hscarging to another embodiment, the invention relates to a method of

inhibiting Aurora-1, Aurora-2, Aurora-3, and/or FLT-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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[ 001501 |
utilize
conpri se

adm ni stered separately they nmaybe adm ni stered

n an alternate enbodi ment, the nethods of this invention that

conpositions that do not contain an additional therapeutic agent,
the additional step of separately adm nistering to said patient an
addi ti onal therapeutic agent. Wien these additional therapeutic agents are

to the patient prior to,

sequenti alvlv%‘avm' th or follow ng adm nistration of the clg(gpﬁgoagmqu% of this

i nvention
fully und
under st 00

not to be ifkiBig Aedraa®kinhg¥ activigy ib Aipatiénd ¢ @ipriginy the siep ¥ adimifiRfing XAMPLES
General Schenme; cl cl ///[/_ N-?2)a NNT A Mre ~ | ( tNcl N\ HS Ccl

de S AB
Mew D V-
4. 6-D cbl

$948%%833 ' order that the invention describe

ereln my be nore

TR ceafing B apie S BARERL T R @ PR v plhmtelliOn ) an are

\N C

saifpatienhpcompound pf forpulpyY, Qr pyrpmRosItignompHsing gaid coppeudd.- N S N NS N
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inhibiting FLT-3 kinase activity in a patient comprising the step of administering to said
patient a compound of formula V, or a composition comprising said compound.

[00142] According to another embodiment, the invention relates to a method of
inhibiting Aurora-1, Aurora-2, Aurora-3, and FLT-3 kinase activity in a patient
comprising the step of administering to said patient a compound of formula V, or a
composition comprising said compound.

[00143] According to another embodiment, the invention provides a method for
treating or lessening the severity of an Aurora-mediated disease or condition in a patient
comprising the step of administering to said patient a compound of formula V, or
composition comprising said compound.

[00144] The term “Auror_a—mediated disease”, as used herein, means any disease or
other deleterious condition or disease in which an Aurora family protein kinase is known
to play arole. Such diseases or conditions include, without limitation, melanoma,
leukemia, or a cancer selected from colon, breast, gastric, ovarian, cervical, melanoma,
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 ﬁatient 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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nmol ) over a period of 20 mnutes. The solution was allowed to warmto room
tenperature and was stirred for 4 hours. The m xture was diluted with

di chl oronethane (1.5 L) and then treated sequentially with 50% Na2S2Q3 /
NaHCO3 solution (2 x 200 m), sat. NaHCO3 solution (4 x 300 nil), and brine
(200 M) then dried (MgSX). The solvent was renoved in vacuo to afford an

off-white h was redissolved in EtQAc (1 L) g@gg 8701886
sequent i aI‘??lzé/&g/tO%!ggt NaHCO3 solution (3 x 300 mM), and brine (100 m) then

d d r
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degassed bFV1 cuation, then flushing with nitrogen. The m xture was stirred
at 90 C & ﬁ’é‘iﬂ Ai t?rd‘g’é?i"’&flﬁ%g“ﬁﬁ@ ‘e for 1 hour then the solvent was renoved

i N vacuo. [ggig9] I eAdcBHfndRSnbiheSQhBtRENdNE i P¥denfiGGLiRoR iR oA netiiad Washed

wi th an aqueous solution of potassium'carbonate and sodium chloride. The
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2.94 ol 3- am no- 5- net hyl pyrazol e (

di met hyl fé?"ﬁﬁfdﬁeaéfa 3fjnyinisigsiag fq%@ae%apﬁd@flp%ﬁwmwm PP{}FF@ (0.614 nil,
3.53 mol )theaélsh@tgﬁkhpmuaﬁém%ﬁérﬁﬁﬁe a&mlmsi?eréﬁse aﬁbé&dyﬂﬁsé&@a stirred
under nitrogen at 85 for ours, cool ed 4 2004/ 000533
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sol ution W@gn gowWith water (x 4), dried over magnesi um sul phate and
concentrated to 5 rﬁ1 to afford, upon crystallization and harvesting of
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s). Exanpl e 4 Cycl opropane carboxylic acid

{4-]4-(4-net hyl - pi perazin-1-yl)-6-(5-nethyl -2H

pyrazol - 3-yl am no) - pyri m di n- 2-yl sul phanyl } - phenyl }-am de (V-1): Conpound D
(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 i'\vé‘%ﬂ@oo’éfken the residue was dissolved in etpypuaheiAbis Washed
|

wi t h aqueous "sodi um bi carbonate solution, dried over magnesi um sul phat e,
and concentrated. The residue was ¥shia/l i sed from nethanol to give
colourless crystals of desired pro%‘t‘l‘bv-—l (1.82 g, 66%, 'HNVWVR DMSO d6, 6
0. 81 (4H, 4@Dichlovepyrirkiding2-nrtiylsulfand (A)s Prep@red By (RtHodsjubstantBlly( 4H, m), 3.35

(masked si gnal ), 42 .0 iy D ) wanl .4 . d 7.69 (21-1,
a9, 22 CpAr 2s")t,hg’sefﬁt. f&éﬁéﬁ@@sﬁft d./96 26119612392, B}éﬁ%ﬂ%@“’?g}m?&é‘“l \N HN N
HH \ i [ToM sied litidNoB4,6-dichdlod-(nddehyWhio)pyrimidine (50 g, 0.26 mol) in

N-{4-[4-(5; Met hyl - 2H pyrazgl - 3-yl net hyl) - 6- (4- propyl - pi perazin-1-yl)-pyrimd
in-2- vyl sG}%mﬂmaﬁ‘ﬁéﬁb 3t Q5 oy adedimesda-phjorgperoxyheninic acid HdRpI& -64ci d
{4-[ 4- chl QU@ f-f 5z : , :

et hy| -ZH(&}{:? r"g’fé??eéioflg%or%?‘f %, PP sofption,wag allowed to warm (0100 | 1 ami de (119 n,
0. 306 mmidmpepatap andwadpstirred tiorattouen dhe guimre wastdiloted vatht di¢hdorpmethandExanpl es 1,

i bydr obt Sht ERandHe e et R YR DYRHORY B RS A ne (1. 066
m., 6.12 gEPNIHCOhSolitesmUM ixi 300 nil), ¥bd Bréhe@e0 mihGheNirtd QB8 08 The solvent

PCT/ US2003/ 019266 ti d at 110 f 2 . Th I d
under redd@e EF"ﬂPrV@g gayalérgzcl; & qu,]%n Off-W%{te soli v91l111£hswas regissso?ve\é(?g iit(gfg (1r13mve

and treated sequentially with sat. NaHHCO; solution (3 x 300 ml), and brine (100 ml) then
dried (MgSQs). The solvent was removed in vacuo to afford the title compound (A) as a
white solid (55.6 g, 96% yield). "H NMR CDCl; § 3.40 (3H, s, CH3), 7.75 (1H. 5. ArH).

Example 2
Cyclopropane carboxylic acid [4-(4,6-dichloro-pyrimidin-2-ylsulphanyl)-phenyl]-
amide (C): A suspension of compound A (10g, 44.04 mmol) and cyclopropane
carboxylic acid (4-mercapto-phenyl)-amide (B, 8.51 g, 44.04 mmol) in t-butanol (300 ml)
was degassed by evacuation, then flushing with nitrogen. The mixture was stirred at 90°
C under nitrogen atmosphere for 1 hour then the solvent was removed in vacuo. The
residue was dissolved in ethyl acetate (600 ml) and washed with an aqueous solution of
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 crystalaé,i(lil .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-(3-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

45—



resi due was purified using preparative HPLC to afford the title conmpound. 'H
NVR (DVBO): S 1.10 (3H, t), 2.05 (3H, s), 2.35 (2H, d), 3.30 (4H, s), 3.70
(4H, s), 5.45 (1H, s), 6.05 (1H, br s), 7.45 (2H, d), 7.70 (2H, d), 9.20
(1H, s), 10.05 (1H, s), 11.70 (1H, br s). Example 6 ci NYM \ O C NO
N-[4- (4, 6-Di chl oro-pyrim din-2-yl oxy) - phenyl | - acet am de _A sol ution of 4-

acet am do my, 4.40 mmol) in anhydrous THE (f'@r/ Q03/G1bickr i Ng at
anbi ent E\gﬁg@r“gé@?ﬁ was treated with a 60 % di spersion (i)ﬂ?‘ sodi um hydri de

inmnerajop %maéth@lIe AR dithted QuiflTERLp) aceHeg TRAGh ngﬂvmmwe& wiiSvadigR al | oved
to stir for m nut es at anbi ent enperature-before
4, 6-di chl # dn@lmﬂﬁamumwatemdpm@nme@m Mpaﬂfoﬂoupnml) was added. The

i h | | d f s
vae. i 1 Rl Ry BV PR ol et bl SR G OEE B et s

separ at ed'H- N DadS@id® 16 6.80-087 (41 1ﬂﬂl1l€011$85|\@ﬁ|, méirIODZCtllHesl} me(lrﬁwwm sul fate
then concentrated in vacuo. The residue msgﬁ;s},ll ed col um
i

chr omat ogp-4p i, bsE), 764 (&d) d), TEGHSeKRE m), 1084 &14d (% 111t 1 onpound
1.25g, (95% as a solid. 1HNVR (400 Mz, DVEO dG): 82 06(3 H s). 7.18(2

H d, J 8.5 Hz), 7.62 (2 H d, J = 85Hz) 1005(1H,s),LC—IVB.
ESi =298. 16, ES-=296.18). Exanple 7 Cycl opropanecarboxylic add

{4-[4- (4- et hyl - 4- oxy- pi perazi n- 1- - 6: (b- et hyl -

pyrazol - 3-yl am no) - pyri m di n-2-yls - phenyl }-am de (V-19): Conpound

V-1 (19, Cgclépropahg cmxﬂ;mﬁn{zie[d (urm@thyltyblpmmmgms-(saﬁetnwzﬂc ooled to OC

and treated th a .dichl orone ne sol uti on 10 al quots at 10
m nut e .nwfaﬂr%y femine)-pyaimiginge-y @ trhazyilmh 1? engﬁ 1)083 POHRID i n 1
DCM . Eacpp.73nE 530 n@fhblqtava& tr&\@&i Wt RGnethip 1p§fahﬁa5 mnl)uﬁmd niikiavd tiied
gradual Iy returned t yel | ow col our as the consuned. Once all

t he startawdorrﬁlrérhoalrs Haeeb@wmﬁazmwa%r@méﬂmmwm@d in vacuo

and the r ive the
Ftl e cofsiiub YAgQRIHAY Blnyt ALYk oh Rt dn i ERRRGH b SRR
0. 85- 0. 91 diephveninagaestm\DIpRE4AG008sRtRET UB236EnoWa@pstallised from

methanol to give colourless crystals of desired product V-1 (1.82 g, 66%), TH-NMR

DMSO-d®, 5 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, ), 11.69 (1H, s).

Example 5

Me

e
Nﬁiﬁr

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-ylsulphanylj-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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1.90 (1H, m, 2.10 (3H, s), 3.10-3.17 (2H, m, 3.25 (3H, s), 3.50-3.66 (4H,
m, 3.98 (2H, d), 5.50 (1H, s), 6.11 (1H, br s), 7.56 (2H, d), 7.80 (2H,
d, 9.42 (1H, s), 10.50 (1H, s), 11.82 (1H, br s). Exanple 8 Cycl opropane
carboxylic acid {4-[4-(4-nethyl-piperazin-1-yl)-6-(5-nethyl-2H

pyrazol - 3-yl am no) - pyri m di n- 2-yl sul phanyl ] - phenyl } -am de net hanesul f onate
(V- iii): V-1 (515nmg, 1.11mmol) was suspendedpipru8iohsigies( 80 n)
and heat ed&?rgmﬂtbg@?sex. To the clear solution was addedpﬁet e?nesulﬁfﬁoni c acid
(10610, Leirled IR10° B150 hou® 1HE3GERYaTothdVel uhis rédilbdd BredufeOinddnd U1 | her 10
m nut es. e mxture was allowed to cool to roomte erature and the

sol vent wessiduo ajas partifesd usimgipreparaiveHPpCtteaford dagstitlet compbundn HMNMRi xt ure was
t hen cool [ t I | {i eci pi e Il tration
bef ore befﬂg&@p?@ﬁl@%ﬂg&ém#gg(ﬁ@@,Qﬁg?%ﬁ,ﬁ?g@O@%g§n§%ggf white
solid (2600ms (AT%ri) TsBIR dyRAMSEL, SIS0 @8] 01605 B3, (4 (HLbr .82 (1H
m, 2.36 9}()GH, (s), 5) 83 Eé%@f )d), . 033, 12@%@, m,g3.§)0-3.4!7 (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 ( e s), 10.80 (1H, s) Exanple 9 The
foll ow ng conpounds set forth in T ”ﬁbel ow were prepared according to
the processes of the present in¥ention and b

to those set forth in Exanpl es
t hese conpounds is sumrarizedi

nmet hods substantially simlar
e characterization data for

el ofv and includes 1H NVR nelting

point (mp.), and mass spect & I Unpess ot herw se indicated each

annotated 1H NMR, set forthlin bl €4, vas obtained at 400 MHz in

deut er at egv. il ()-Bichotb Y ¥intlin( 2l Qﬁdﬁﬂ A8tMRiZO A RRB]384.PCT/ US2003/ 019266

Table 4 magag?éri zation Data fgira _epregggnt gt |ve 'Oor?p(_)u_nds No. Structure

M P.  1H Nmfeiavmidgphespld666 meobQ maoltip ankydowys (T2 (48 yml), stizpg apsmbigpt, ES+ 2. 72

(4H m, %eﬁbe(’#ﬁ‘%%@gs ééa%%gh’aﬁ%%%is%é%ioﬂ of ydd%uﬁ@’hirdrﬁd]e% nﬁl)leral%il%%é 1H ),

7.47 (2H,
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-de):
62.06(3H,s),7.18(2H,d,J=8.5Hz),7.62(2H,d, J=8.5Hz), 10.05 (1 H, s), LC-
MS: ES+=298.16, ES-=296.18).

Example 7 . S
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),
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I Il (2H, d), 9.20 (1H, s), 10.07 (1H, s), 11.69 Es- (1H, s) 437.4 1.24 (9H,
s), 1.98 (311, s), 2.68-2.70 (4H, ES+ 467.35 n), 3.31 (4H, masked signal),
5.35 (1H, .-5 V-3 ES- Cs), 5.96 (1H, br s), 7.47 (214, d), 7.79 (2H, 465.38
d, 9.20 (1H, s), 9.33 (1H, s), 11.66 (1H, s) 0 0.97 (6H, d), 1.10 (3H, t),
2.00 (3H, s), 2.35 (2H, q), 2.45 (411, br s), 2.65 (1H, br ES+ VA 3. 35

50 (11 1O G ) 10 10 (1 97 11770 (an bEEPTIEL )
4673 v 4D R OGE iy G ey 335 G Y a4 TS 88t O o )9 2

(1H, s), &) scsb(mhs) 611 (14651 $), 756(ﬁ9dobl-80(3H 8), 822 (1183),(10156.(1H) s), 1. 81 (1H,
m, 2.01 ESt s) 2.68 (4H, m), 3.1-3.5 (5H, m), 451.3 V-7 5.43 (1H,
s), 5.99 (1§ bg)s 7.47 (2H, d), ESI Il 7.69 (211, d), 9.21 (1H, s),

10.40 (1H, s), 449.4 1-1.70-(1H;s) 0.08 (2H m, 0.46 (2H m, 0.84 (113,
m, 1. 09 (311, t), 2.00 (3H, s), 2.19 (2H, d), ES+ V.8 2.34 (2H, q), 2.44
(4H, , 3.35 (rrasked 493.4 signalBxamplel® (1H, s), 6.00 (1H, br s), 7.47

033 ?éﬁ Chpopforie (ol acls 54 ey il (i s -hifypTaes P05,

(2H q), Wﬂzom-?la%lﬁ@-ﬁﬁﬂmdﬂ-%)&l&ﬁm(nﬁfﬂ%ﬁﬁﬂylw hethandsalféiste 4V-
1ii): Compound V-1 (515mg, 1.11mmol) was suspended in ethanol (80 mL) and heated to
reflux. To the clear solution was added methanesulfonic acid (106mg, 1.11 mmol) and
the reaction mixture was refluxed for a 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 (34, 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. W ' '

Unless otherwise indicated each annotated 'H NMR, set forth in Table 4, was
obtained at 400 MHz in deuterated dimethylsuifoxide (dmso-dg).
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Il (1H, s), 6.00 (1H, br s), 7.47 (21-1, d), 7.70 ES (2H, d), 9.22 (1H, s),
10.07 (1H, s), 11.69 477.4 (1H, s) -49 WD 2004/000833 PCT/ US2003/ 019266 |
Mass No. Structure MP. "H NWR Spec 1.01 (911, a), 1.09 (3H, t), 2.00
(311, a), ES+ 2.34 (211, q), 2.5 (masked signal), 3.36 95.4 V-10 161-163
(rmasked signal), 5.42 (111 s) 5.98 (111, br ES- s), 7.47 (211, d), 7.70

211, d 493.4 10.08 (111, s), 11.69 0-0. 82
E4H, in§ “?"g@ é’é’% 1.81 (111, ESS- M, )2.01 (311‘48@52"?’%4%% 37 (611,
m, 3.35 479.3 V-11 (rrasked signal), 5.43 (111, s), 6.01 (1H, br ES s),

7.47 (211, d), 7.69 (2H, d), 9.23 (111, s), 477.4 J 10.40 (111, s), 11.69
(111, s) ’Dab41£4 Ch&Qctér@dtionData ¥oribeptesSufat{vé Compohndsl. 08 (3H, t, J = 7.5Hz),

1.61-1. 7533 —iny—ES—+—-2.32 (2H g J= 7 BLb) 2 51.2 71 (AH_ V- 12 n),
3.20-3.30 {411, M. Sindfud 111, $) m$- 10 ES 4 AMRbrS), 7. 47MesH d, g =
MHz), 7.10.ESL (2H d. J = 8 4H#). 9. 20 (1H brs). 10 .13 463|39PecfiH, s),

11.74 (111, bra) 0.81-0.82 (411] in), |1.01 (311, t), 1.05 (311, ESF t),

1.81 (111, m, 2 26-238 (8H, n), 3.3%.0998L ¢, 20vck3) raskeq), sifopal) | 5. 44
(111, s),| 6.03 (111w |7-47 (B, 33 (ceeied Q4D a2 9.%64( 111, s),

Es' a)
491.4 1Q.%¢ 111 1, -s) |@ELBYS5981H, s), 7 (21 dg969. 42 (b1, n),
1.01 (3H]| t), 1 69 }Qﬁ I1. g2 (11L(2Hﬁ?9 O(1H3), 1G4 (1H, 5), 1169 | o=,

/E\g 1.24 (9H, 5), 198 (3H, 5), 2.68-2.70 (4, | ,ESF
i 24 OH,5), 1.98 (3H, 5), 2.68-2.70 (4H, | 4e7 35

178-181 [m), 3.31 (4H, masked signal), 5.35 (1H,

V-3 /f\" /@/‘\ﬂk C s), 5.96 (1H, brs), 7.47 (2H, d), 7.79 (2H, 4553 2-38
SRS |

d), 9.20 (1H, s), 9.33 (1H, s), 11.66 (15, 5)

)\/§ 0.97 (6H, d), 1.10 (3H, 1), 2.00 (3H, 5),
Y . 235 (2H, q), 245 (4H, br), 2.65 (I, br | o
V4 /ﬁ\ /@/j(\ - [9,335@H,brs), 540 (1, 5), 6.00 (1K, | 4227
™ A : br s), 7.50 (2H, d), 7.70 (2H, d), 9.20 (1H, .
Y\) s), 10.10 (1H, 5), 11.70 (1H, br s)
/é 1.01 (3H, t), 1.09 (3H, t), 2.00 (3H, s), ES+
N 2.31-2.37 (8H, m), 3.35 (masked signal), 467.3
V-6 L ; - |542(1H,5),6.01 (18, brs), 747 2H, d), | “gg"
[ /Q/ T 7.70 (H, 4),9.22 (1H, 5), 10.07 (1K, 5), | 4o,
(Y 11.69 (1H, s) :
~
N 0.80-0.82 (4H, m), 1.81 (1H, m), 2.01 ES+
e (3H, 5), 2.68 (4H, m), 3.1-3.5 (5H, m), 4513
V-7 o )@/\(A - 543(1H,9),5.99 (1H, brs), 747 @H, ), | "pg”
| 7.69 (2H, d), 9.21 (1H, s), 10.40 (1H 9
(\ ~)\s 1H.70-(1H;s)- — | 4494 ——
0.08 (2H, m), 0.46 (2H, m), 0.84 (1H, m),
J:g 1.09 (3H, 1), 2.00 (3H, s), 2.19 (2H, d), ES+
V-8 i " } 2.34 (2H, q), 2.44 (4H, m), 3.35 (masked | 493.4
/E\ /©/ \L(\ signal), 5.41 (1H, 5), 6.00 (1H, brs),7.47 | ES-
A\/O PN (2H, d), 7.70 (2H, d), 9.23 (1H, 5), 10.08 | 491.4
(1H, 5), 11.66 (1H, s)
Ig 0.33 (2H, m), 0.42 (2H, m), 1.09 (3H, 1),
A 1.62 (1H, m), 2.00 (3H, 5), 234 (2H, q), | ES+

" _ |2.53 (4H, m), 3.32 (masked signal), 542 | 479.4
V-9 k/@ﬁl/\ (1H, 5), 6.00 (1H, brs), 747 (2H, d), 7.70 | ES-
s (2H. d), 9.22 (1HL 5), 10.07 (1H, 8), 11.69 | 477.4

:f“\) (1H, 5)

-49-



V-14 2.36 (611, m, 3.35 (masked signal), 5.45 505.4 YL (111, s), 6.07
(111, br s), 7.47 (211, d), 7.70 ES (2H, d), 9.23 (111, s), 10.38 (1H s),
11.70 503.4 J pHs) 0.49-0.59 (211, m, 0.76-0.85 (211, m, 1.08 (311, t, J
= 7.5112);1.63-1: 72- (111, n), ES- 2,19 (311, s), 2.23-2.38 (611, m,
3 30-3.43 V-15_- (411, n') 5 50(111, s), 6.15 (111, brs), 7.48 47 (211, d,
8. 6Hz) . 'J = ES 8.6Hz), 9.23 (111, br 111, s),
477 37 Yozfg‘g“fg’%’%ll brs) 2.02 (311, s), 2.07 (311, %)TSUSQ‘@ %’ 311, s).
ES+ 2. 30 Aty S35 (rmaskedrstgra 5444393 —V=16—<1}3 )]’ 6. 03
(111, br §)No.7| 47 (2Bkruchze 7. 67 | 2hip. d)}, 9.23 (‘HINMR), 10.14 g*ﬁ s), 11.71
437.4  (1H—s}—56-\ 381 CT Ff" M P.
1H NVR Maps Spec 1. 23, H s), .97 (B
2.30-2.33| (4H,| M, 3.;-2; 4H, masked V- g g*qgm % )Es+5 96 (1 H,
br s), 7.84.48L 4 1bK,(2 , 7167%5 if‘? 43B447ES - 9.4
(1H 's), [1.67 (1# &) Jo.Jrel0. 0T (4H; 701(2 i lH 1E96.| ES+ H
1.86 (1H|m, %;g)( s)., 2.22}2.43 ﬁﬁbﬂ(uﬂ?ﬁll\?ﬁg&}ﬁs) 4@3% br s),
7.49 (2H{d),, (2H d, 47713 ~n( s 9.30(11-1,5s), 10 40 (1H, |s), 11.72
(1H, s) 1[10 (BLL, t), 2,00 (2R, |s), 2118 (3H s), | 137.5- 2]28-2.|36 (5H,
M, 2.98 [2H hr s), 3. VB V-PO (4H0.800.82 BH.4D, I01K3H, B)L816EDS (JH,| br s),
7.45 453. 5 W Y ) m), 2.01 (34, 8), 2.32-2.37 (6H, m), 3.35 479.3
V-1 L % - |(masked signal), 5.43 (1H, 5), 6.01 (1H, br | “Lo"
/Q/ I ), 7.47 @H, d),7.69 (2H, d),9.23 (I, 3), | o>,
O 10.40 (1H, 5), 11.69 (1H, s) -
0.48-0.59 (2H, m), 1.75-1.87 (2H, m),
B 1.08 (3H, t, T="7.5Hz), 161-175 (1H,m), | o,
P9, 232 20, q,1=7.5H2), 261271 (4H, | o2 o)
V12 /ﬁ\ ¥ \ - m)I,{ 31.)20-3&327(4;{, n:l)’, ;.4; 21}1;12 s)7, 2610 =
1H, brs), 7. =§. , 7.
PPN /Q/ \ﬂ/\ £2H,¢J)=8.4}§zf°9.20 (lH,brs;, 10.13 | 46337
HNO (1H, 5), 11.74 (1H, brs)
/@7 0.81-0.82 (4H, m), 1.01 3H, 1), 105 GH, | g,
N 9, 1.81 (1H, m), 2.26-2.38 (86, m),3.35 | ,=*
V-13 § WKA - |(masked signal), 5.4 (1H, 5), 6.03 (IH, br | "E”
| )\/@ I 9,747 QH, d),7.70 (2H, d),9.25 (1, 9), | 403",
\/O g 10.39 (1H, 5), 11.74 (1H, s) :
K 0.54 (2H, m), 0.79-0.82 (6H, m), 1.01
, GH, 1), 1.69 (1H, m), 1.82 (1H, m), 2.32- | ES+
V-14 Y ) _ 2.36 (6H, m), 3.35 (masked signal), 5.45 505.4
q W\/A (1H, 5), 6.07 (1H, brs), 7.47 (2H, d), 7.70 | ES-
/El;k /Q/ I (H, d),9.23 (1H, s), 10.38 (1H, s), 11.70 | 503.4
" (1H, s)
0.49-0.59 (2H, m), 0.76-0.85 (2H, m),
; 1.08 BH, t 1 =7.5H2),1.63-1.72 (L, m),{ pq, -
My 2.19 (3H, 5), 2.23-2.38 (6H, m), 330-3.43 | =
V-15 ’ ; - |eE, w), 5.501H, 9), 6.15 (1H, brs), 748 | “TE°
)EK)\/O/ \L(\ (2H, 4,7 =8.6Hz), 7.70 (2H, d, T = 477,37
Y 8.6Hz), 9.23 (1H, brs), 10.04 (1H, s), :
/NQ 11.71 (1H, brs).
/[>< 202 (3H, 5), 2.07 (3H, 5), 2.18 (3H, s), Es+
e ) 2.30 (4H, m), 3.35 (masked signal), 544 | =0
V-16 ., Yl (1H, 9), 6.03 (1H, brs), 7.47 (2H, ), 7.67 | “2o"
/1/\)" | )\/O/ I gg:g)),azz (1H,5), 10.14 (15, 5), 1171 | 57,
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138-9 (2H, d), 7.70 (213, d), 9.20 (1H s), 10.10 (MrH+ (1H s), 11.70
(1H, s) 1.10 (3H, t), 2.00 (3H, s), 2.45 (2H, q), Ms 1 238-239 3.65 (4H,
a), 5.45 (1H, a), 6.05 (1H br s), 440.3 ~s 0 7.50 (2H, d), 7.80 (2H, d),
9.25 (1H, s), (MrH)+ 10.05 (1H s), 11.70 (11-L hr s) 1.09 (3H t), 2.00
(3H, a), 234 (2H q) ES+ 2.59 (214, n), 3.04 (2H, m), 3 3 (masked 413.3
12- mgn%i 9 (1H, s), 5.77 (1H, br s), 6.85 ES- (&/ 7,47 (2H,
7.69 ( 084/00033307 411.4 (1H, s), 10.07 (1H s), Té%sz 9% s) 1.09
(3H t), 85137 {2H ) 1. 44.1. 46 (411 A)- '>mfw a—2-26—( 6H, ),
2.33 ES+ :IN(B 2H, OBtrusde3 (2H, | Mp. 5} 45 (lH lsﬁmm 481, 3| Mass 7.6, br
s), 6.75 s) 10 (2H ) F9 14+ P & (20 d) 9 05 (1 (1H 1s3PeC10. 05 (1H,
,'s), 479 4 11 65 (1H /br s) 2.91(3H|s), 2.07 (3H s), 2.34{2.44 | 12H ES+
m, 3.3 (paskef signal 3.55 (4H, m, 1!% udy 1348 gzéggﬂ ), 16.02 X 1H, br
s), 7.47 (2H, ), 7 ,N)é. 22 (111, s), 2k @ﬂafl(‘)m]q{; 's?'ll. ;_70 (I (1H,
s) 536.4 | WO 200 080 4 uszoo3wmggxm W%ﬁ?&%@é%ﬁk . TH NMR
Mass Spec| 1.06 (3H, , , S) g ;?;h' 31 7341 q),
2.50 (nmasked s{gyany W2s 1-5 (% 141§ h§2)38 (211, rr% 5.4p (1H,
s), 5.77 ES- |
[ 0.76-0.91 (4H, m), 1.00-1.18 (3H, m), 1.76-| Eg+
N 1.86 (1H, m), 2.18 (3H, ), 2.22-2.43 (6H, | 4704
V-18 f" FLH/—\ m), 3.3-3.4 (4H obscured), 5.46 (1H,s), | L3
| /@( 6.08 (1H br s), 7.49 (2H, d), 7.72 (2H, d), -
e N//ks 0 9.30 (1H, s), 10.40 (1H, s), 11.72 (1H,s) | 477.3
/N\/'
I\§ 1.10 (3H, 1), 2.00 (2H, 5), 2.18 (3H, 5),
e 1375, [2:28-2:36 (5HL m), 2.98 (2H, brs), 3.32 MS
V-20 d 2" |(4H, m), 5.40 (1H, s), 6.05 (1H, br s), 7.45( 453.5
(> /Q/\ll/\ 1389 10K 4),7.70 (2H, d), 9.20 (1H, 5), 10.10 | (M+H)+
(1H, s), 11.70 (1K, 5)
/"\/l
£\<
. 1.10 (3H, 1), 2.00 (3H, 5), 2.45 (2H, q), S
. 3.65 (4H, s), 5.45 (1H, s), 6.05 (1H, br s),
-1 \"/\ 238239 175 (24, d), 7.80 (21, d), 9.25 (1H, s), m(:_ﬂ
10.05 (1H, s), 11.70 (1HL br s) (M+H)
{ 1.09 (3H, ), 2.00 (3H, 5), 2.34 (2H, q), ES+
2.59 (24, m), 3.04 (2H, m), 3.3 (masked 413.3
-2 " . - [signal), 539 (1H, ), 5.77 (1H, brs), 6.85 | "o
(1H, 5), 7.47 (2H, d), 7.69 (2H, d), 9.07
M\/\/@\/Q/ T (1H, 5), 10.07 (1H, s), 11.63 (1H, brs) 411.4
1.09 (3H, 1), 1.35-1.37 (2H, m), 1.44-1.46
./E{ (4H, m), 2.03 (3H, ), 2.26 (6H, m), 2.33 | ES+
L3 v (°H, q), 3.13 (2H, m), 545 (1H, 5), 5.8 | 481.3
~ laH, brs), 6.75 (1H, brs), 7.46 (24, d), ES-
e~ ij\ /Q/ T 7.68 (2H, d), 9.05 (1H, 5), 10.05 (1H,s), | 479.4
; 11.65 (1H, br s)
/[§ 201 3H, ), 2.07 BH, 5), 2.34-244 (120, | Lo,
" " m), 3.3 (masked signal), 3.55 (4H, m), 538.3
-4 )\/@Al( - [543(1H,9),6.02 (14, brs), 747 28, d), | 2o
7.67 (2H, d), 9.22 (1H, ), 10.14 (1H, s), 536'4
< 11.70 (14, s) :
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(IH, s), 7.45 (211, d), 7.65 (2H, d), 9.00 439.4 (IH a), 10.18 (1H, a),
11.68 (1H, br s) 1.10 (3H, t), 1.45 (4H, a), 1.60 (2H, s), 2.00 (311, s),
2.35 (2H, q), 3.35 (4H, s), ES+ 1 6 5.40 (211, s), 6.05 (1H, b) s), 7.50 ),
438.3 7.70 (2H, d), 9 9.15 (IH, s), 10.05 (1111H , s), 11.80 (1H br s)
1.10 (311, t), 170(2H s), 2.05 (3H, s), 2.35 (2H q), 270(2H a) 2.75
(2H, a), ES+ 1-7 3.45 (2H, s), 5.50 (1H, a), 6.00 (1H_ br s% 0 (2H,
d), 7.70 (2‘192083’0"%’315 (1H s). 453.3 10.10 (1H, s), PETAS? °f19|19266r s) 1.10
(3H, t), P-85—344—s}—2 A5 {BH )2 32 4 (4H—m—3—35—(2H_—=s} 5.40
(TH ). o, 1.6 - Subuielth br| sho 6 75 (1H Wrmne7. 45 (2H W9 17 70 (2H
d), 9.05 (1H_hr s)_ 10 10 441 3 (’FEL s) 1165 (1H hr s) 1 rﬁ‘PeP H t),
1.78 (2H, |m, B. 03 (3H, s), / 2.p2 (3H a), 2.33 (2H q), 2.41 (4H|m, ES+
193.3 (Taskeal signal ). ¢3.50 (2[L1, M} 0pf8 46¢ ¢ (2% 5.97 ((1H, br
s), 7.46 (2H 7. 68 - (2H, f), 9.} 22 > % ég'& )ES 1} 70 465.4
(1H, s) -0 usoa (3H, "1,9 4 s), (32; a)psa(samm)smu St 5.72. ;0‘4 3 (6f1,
), 6.94 470.2 jl H, /k) 9 49" ([gHL, )45 (TH, 87.65 (O, d, 260, | 7.95 ES-
(111, s),|9.27 07 (1H s) W6B310.18 (1HQ(1BE8(IHy 9 2|05 (3H, s),
2.35 (2H, {d), 330 4H s), 3. 70 (4H, k), 5.45 (1H, s), ES+ :L 11 6l 05 (1H,
br a), 7.4#512H—d——F 70 {2H—t—92p(Htt—s) 3065 (Ftt—ts——H1. 70
(111, br 456.2| )
[ 1.10 (3H, t), 1.45 (4H, 5), 1.60 (2H, s),
e 2.00 (3H, s), 2.35 (2H, q), 3.35 (4H, s), ES+
-6 § N - [540(1H,9),6.05 (1H, brs), 7.50 (2H, ), | 455’
| &O/T\ 7.70 (2H, d), 9.15 (1H, s), 10.05 (1H, s), .
O W 11.80 (1H, brs)
“/E§ 1.10 (3H, t), 1.70 (2H, s), 2.05 (3H, s),
1 235 (2H, q), 2.70 (2H, s), 2.75 (2H, s), ES+
17 . ! - [345Q2H,5),5.50 (IH, ), 6.00 (1H, brs), | ,=2"
| )\/@f T\ 7.50 (2H, d), 7.70 (2H, d), 9.15 (1H, 5), :
o 10.10 (1H, s, 11.70 (1EL brs)
{ 1.10 (3H, 1), 2.05 (3H, s), 2.15 (6H, 5),
[ 2324 (4H, m), 3.15 @H, 5), 540 (1H, 5),| o,
I-8 wow - [5:85(1H, brs),6.75 (1H, brs), 745 CH, | 70
S d), 7.70 (2H, d), 9.05 (1H, br s), 10.10 :
/\/\/CKO/ D (1H, ), 11.65 (1H, br s)
1.09 (3H, 1), 1.78 (2H, m), 2.03 (3H, 5),
L) 222 (3H, 5),2.33 (2H, q), 2.41 (4H,m), | ES+
19 oo " 3.3 (masked signal), 3.50 (2H, m), 5.48 467.4
) /{k /@” \D/\ B (1H, s), 5.97 (1H, brs), 7.46 (2H, d),7.68 | ES-
" A (2H, d), 9.14 (1H, s), 10.06 (1H, 5), 11.70 | 465.4
) (18, 5)
. 1.09 (3H, 1), 1.94 (3H, s), 2.20 (3H, s), ES+
110 /ﬁ\ "\"/\ 230238 (6H, m), 3.42 (4H, m), 6.94 470.2
| (1H, s), 7.49 (2H, d), 7.69 (2H, d), 7.95 ES-
/K/Q/ ) (11, 5), 9.27 (1H, s), 10.07 (1H, 5) 468.3
I\< 1.10 (34, t), 2.05 (3H, s), 2.35 (2H, d),
w 3.30 (4, s), 3.70 (4H, s), 5.45 (1H, s), ES+
I-11 H - 16.05(1H, brs), 7.45 (2H, d), 7.70 (2H, d),
‘/\m \I!/\ 9.20 (1H. s, 10.05 (1H, ), 11.70 (1L br | 962
J )
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-52 WD 2004/ 000833 PCTI US2003/ 019266 No. Structure MP. '"H NVR Mass Spec
1.09 (314, t), 2.00 (3H, s), 2.25-2.41 (8H, ES+ in), 3.35 (partially masked
signal), 3.51 483.4 1-12 (2H n), 4.45 (1H n), 5.42 (1H s), 6.00 (1H, br
s), 7.47 (2H, d), 7.70 (2H, d), 9.22 481.4 (1H s), 10.08 (1H s), 11.70
(1H, s) 1.10 (311, t), 1.23 (2H q), 1.37 (9H s), 1.70 (2H d), 2.00 (3H,
s), 2.35 ( 83 (2H, t), 3.47 (1H m), 3.95 (2H 13 5. 45
(1H s), &gg"%??sg%r s), 6.85 (1H, d), 553.4 7.50 (2ﬁcg’<)%s Og§0L’79%)6%(2H d),
9.20 (1H, syt 10ttt ——=)—1t rG(l" b o 10. 78-0. 89

(2H m, |NO8|(3H iStrudre 7. SHz I-I‘H-M\/,IR 2.21-2. BH, ),

3. 23- 3. 40 [ofelebrbtF—ES— 2-5b g, _:- f PR brs),
555.34 7|19- 7| 36( 5H, r’r) 7 46(21I d J= - . 5Hz) |
9.21 (1H, |553. 40 s) 3 (111] s), [ (‘gz% i f’sl ,

1.12-1. 22| (26 | M, 7 (2K, ). | 2. 02 S)q§OO 249942 00 ESt
1-15 (3H, |m), B- %KL' /\;5/7@)/\3 00 737(2ﬁ b6 LTS, 70,45 (2, d),
. 7.70 (2H, | s), | 10. 15((HLH sk (151, 1150 @t br |84 100
(3H d), L. 08 . 2.00 (3H. {s), Jk 2.35 (2H aJ, 2.55-2.90 (3H m),

3. 65- 4. 25| ES+ [1- 16 (5H T 5. 45 (1H, |19 (3H60,003 2Bk, D7 @) 5, 7|45 458.3  (2H,

d), 7.70 (2H, ¢), 9 25 ( br s 1.70 (2H, d), 2.00 (3H, s), 2.35 (2H, @),

N 2.83 (2H, 1), 3.47 (1H, m), 3.95 (2H, d), ES+
13 J:];[vm\ - [545(1H,5),6.05 (1K, br9), 6.85 (1K, d), | 2o,
W 7.50 (2H, d), 7.70 (2H, d), 9.20 (1H, s), .

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

0.46-0.58 (2H, m), 0.78-0.89 (2H, m),
1.08 (3H, t, T = 7.5Hz), 1.62-1.72 (1H, m),

2.21-2.43 (6H, m), 3.23-3.40 (4H, m), ES +
114 e , _ [3.50 (21, 5), 5.48 (1H, 5), 6.10 (1H, brs), | 555.34
):TY\ 7.19-7.36 (5H, m), 7.46 (2, d, T = ES -
! 8.5Hz), 7.68 (2H, d, T=8.5Hz), 9.21 (1H, | 553.40

s), 10.03 (1H, s), 11.70 (1H, brs)

/E<“ 1.07 (3H, 1), 1.12-1.22 (2H, m), 1.70 (2H,
w d), 2.02 (3H, s), 2.35 (2H, q), 2.80-2.90 ES+

115 ' : - |(3H, m), 3.95 2. d), 545 (1H, 5), 6.00
)::i /@ /Q/ A (1H, brs),7.45 (2H, d), 7.70 (2H. d), 9.20 | 4933

(1H, s), 10.15 (1H, s), 11.75 (1H, br s)

/ES. 1.00 (3H, d), 1.08 (3H, t), 2.00 (3H, s),
Y 2.35 (2H, q), 2.55-2.90 (3H,m), 3.654.25 | o,

116 : - |(5H,m), 5.45 (1H, ), 6.00 (1H, br s), 7.45
Y\/‘fj\/O/ Y\ (2H, d), 7.70 (2H, d), 9.25 (1H, br s), 453.3

10.20 (1H, s), 11.70 (1H, brs)

0.47-0.55 (2H, m), 0.72-0.81 (2H, m),
1.08 (3H, t, ] = 7.5Hz), 1.41 (9H, s), 1.62-
‘ 1.73 (1H, m), 2.32 (2H, q, = 7.5Hz), ES +
3.30-3.41 (8H, m), 5.48 (1H, s), 6.10 (1H, | 565.33

117 T° ! .
(\Q/@/ \ﬂ/\ brs), 7.47 (2H, d, J = 8.5Hz), 7.70 (2H, d, ES -

J=8.5Hz),9.29 (1H, brs), 10.05 (1H, s), | 563.36

W\) 11.74 (1H, brs).

/E\g 110 3H, 1), 2.01 (3H, 5), 2.35 (2H, q),

. 3.16-3.18 (4H, m), 3.52-3.54 (4H, m), ES+

L1s ﬁ\ eS| L [4B3UE9, 608 (11, brs), 6891 (1L, | 515.3
l )\/G/ I 6.97 (2H. d), 7.23 (2H 1), 7.49 (2H, d) ES-

771 (2H, d), 9.28 (1H ), 10.09 (1, 5), | 513.4
11.72 (11, s)
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YS I\ 10.20 (1H, s), 11.70 (1H, br s) 0.47-0.55 (211, tn), 0.72-0.81 (2f,,
1.08 (3H (3H, , t, J = 7.5 .SHz), 1.4 .41 (9H, s), 1.62 1.73 (1H, m, 2.32
(2H, g, J = 7.5Hz), ES + 1-17 3.30-3.41 (8H, n), 5.48 (1H s), 6.10 (1H,
565.33 brs), 7.47 (2H, d, J = 8.5Hz), 7.70 (2H, d, ES ~~ J = 8.SHz), 9.29
(1H, brs), 10.05 (114, s), 563.36 J 11.74 (1H brs). 1.10 (3H t), 2.01

3H, s), 2. 3.16-3.18 (4H, m), 3.52-3.54 (4 L 118
g.43 ()1H ‘?é %’%@3{‘% br s), 6. 85(91 (1? t), 515.3 géé”t’g‘—’f“"’ 2“7 23 (2H,

1), 7.49 (PH S {2k —d) 1020 {3Hh s 30-09{I1d 3.4

11 72(1 H, §)No53 O 2041686833 PETAdE2003/ 019266H.NMR S r uct s SV
Mass Spec - (6H—sy 1103 ) 1o o5 (313 oy o 29 /g|-1SP§C1 2 35
(2H q), 4.60 (2H, br ES+ 1{19 15]-152 3.80 (211, brs), 5. 50 (IH s),

6.05 (1H, |br 467.3 50 (2H, 70975@6 Q)H 7«3!)(3H;c),2101f4(§m?3 | ), 10105 (1H
H’

d), ]

. 11.70 b 1 + 2.30-2.40
?%),11, m (2}@% rlllé@\(@%ﬁ’b“l@é A%{ 0155 H ?4)533 br s)
5.45 (1H, |s), $), 10 H( H _ 39 3 l9.15

|n ,

(1H, br s), 10 lH s),, 11 1L70( 0.51p 0. 90
(3H, d y :r.IIIl_IIl_}, 0951 15(2 LII, ’I_{\O IQLI $ F—=— HZ)
1.51-1. 64 |(311,| ES + 1.10 (3H, t),175 (1H, brs), 2.00 (3HL 5)
[ ™ 2.30-2.40 (3H, m), 2.65 (1H, m), 3.25-
120 T . 150.160 |345 GH, m), 3.60 (1H, brs), 5.45 (1H,5),| ES+
/ﬁ\ /@/ﬁ‘/\ 5.80 (1H, brs), 7.50 (2H, d), 7.70 (2H, d), | 439.3
Py ! 9.15 (1H, br s), 10.05 (1H, 5), 11.70 (1H,
br s)
0.50-0.58 (2H, m), 0.78-0.85 (2H, m),
0.90 (3H, d, I = 6.1Hz), 0.95-1.05 (2H,
m), 1.09 (3H, £, 7 =7.6Hz), 1.51-1.64 G, | oo,
P m), 1.66-175 (IH,m), 232 CH,q,J= | ;=0 =
1-21 X . - [|75H2),2.66-2.78 (2H, m), 3.96-4.08 (28, | “L2:
Sy m), 5.48 (1H, s), 6.16 (LH, brs), 7.48 (2H, -
l )\/O/ T q, J = 8.6Hz), 7.69 (2H, d, J = 8.6Hz), 9.18] 478-39
/O (1H, brs), 10.04 (1H, s), 11.74 (1H, brs)
0.80-0.81 (4H, m), 1.23-1.38 (6H, m),
£§ 1.82 (1H, m), 2.04 (3H, ), 2.34 (6H, m), | ES+
3.17 (2H, m), 5.47 (1H, 5), 5.86 (1H. brs),| 493.4

l-22 L YA = 16:80 (KL br ), 7.46 (2H. d), 7.69 (2H, d), | ES-
O A /@ | 9.07 (1H, s), 10.41 (1H, s), 11.65 (1H, br | 491.4

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 | , 027

1-23 o . - |(4H,m), 5.48 (1H, 5), 5.89 (1H, brs), 6.81| "2
O /é\ /Q/ (1H, brs), 7.46 (2H, d), 7.68 (2H, d), 9.06 | ,o=")
NN (1H, s), 10.38 (1H, s), 11.66 (1H, br s) :

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

{ 2.03 (3H, s), 2.35 (2H, q), 2.85 (2H, br s),
L) 3.23 (2H, d), 545 (1H,5), 590 (1, brs), |
1-24 h . - [7.05(IH, d),7.50 2K, d),7.70 (2H, d), | =)
mo\ /Ek /@/ﬁ(\ 8.30 (1H, br s), 8.55 (1H, br s), 9.10 (1H, :
, /’\s s s), 10.10 (1H, s), 11.70 (1H, br 5)

N /Q 0.83 (4H, m), 1.82 (16, m), 222 G, 9), | &g
¥ . 2.89 (4H, m), 3.33 (4H, m) (masked), 5.81 449'4

I-25 /EK TA - |[(H,9),6.24 (1H, brs), 7.36 (1H,5), 748 | o,
N (2H, d), 7.65 (2H, d), 9.32 (1H, brs), 4513

pe 10.35 (1H, s), 12.10 (1H, br s) :
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M, 1.66-1.75 (111, m), 2.32 (2H, q, J = 478.37 1-21 7.5Hz), 2.66-2.78 (2H,
M. 3.96-4.08 (211, ES- n), 5.48 (111, 9.16 (I TT, brs), 7.48 1 476.39 g, J
= 8.6Hz), 7 7..69 (2H, d, J = 8.6Hz), 9. 18 (1H brs), 10.04 (111, s), 11.74
(1H brs) 0.80-0.81 (411, m, 1.23-1.38 (611, m, 1.82 (1H ), 2.04 (3H,
a), 2.34 (6H, m, ES+ 1-22 3.17 (211, m, 5.47 (111, a), 5.86 (1H, br s),
493.4 6. 80 1H br s), 7.46 (2H, d), 7.69 (211, d), E & H a),
10. 41( 111, NG 2004000888 7 1 b 491.4 S) 0.80-0.82 (4H, %CT%%Q%E i}ﬁt‘ . 2.04
ES+ (3H, )P 28— {63t —3. 15221 ) —3-53—4 23 (4H —)——E48 (1H ),
5.89 (1M, |hc)| 6.81SEGedre Y~ | Lhip. bl, S), 7.46N0EK, d). 7.6:%‘71]?2, d).
9.06 493. (1M s} 1028 (14 k) 11551111 hrs) 140 ('2|-| 3pEC 11 47
(2H, q), 19p (21, d), 03 (311,]s), 2 ) br s).| 3.23
(2H d), b. s br 3081 <4Hn%3f4§if dis+ 7L 50 (2H,
d), 7.70 q_lg? ) 8 B[ 55_( ] [y 3 | 1170
(IH hr b} & F), - BS(H L,E§j, ES- 2.89
(411, m, 3.33((2 i) 5.81 ,tﬁgs)zhz ” 6. 24944 br s),
7.36 (1H|s), ESe  (2H, d)| 7.65 , 9 32 (111 br|s), 451.3
10. 35 (11[, s)| T2-I0(IA brs) -5F VO 2004700083 TUS7q37 019266 | No.
Structure[MP.|' H NVR l@ 2-4}'0-938%"%’ : 9,237
41 (6H, m), 3.3 (masked sxgnal),350 ES+
127 TA (2H, m), 4.44 (1H, 5), 5.81 (1H, 5), 6.23 | 481.3
)\/Q/ © |(iH brs), 7.36 (1H. 5), 747 2H, d), 7.65 | ES-
(2H. d), 9.32 (1H, 5), 10.38 (1H, 5), 12.10 | 479.4
N (1H, s)
> 0.81-0.83 (4H, m), 0.96 (6H, &), 181 (1H, | .,
" 3 m), 2.41-2.43 (4H, m), 2.65 (1H, m), 3.3
128 /(5\/0 WKA - |(masked signal), 5.82 (11, 5), 624 (11, br| 4723
(Y ' 5), 7.36 (1H, s), 7.47 (2H, d), 7.65 (2H, d), 477‘4
Y\) 9.31 (1H, 5), 10.37 (1H, 5), 12.10 (1H, 5 '
129 S jﬁ; 220-222 .
479
eV
0.77-0.88 (4K, m), 1.28-1.55 (61, m),
o 1.76-1.88 (1L, m), 2.12-2.43 (6H. m),
P 3.05-3.17 (2H. m), 5.81 (1H, brs), 6.04 ES
§ : (1H, brs), 6.84 (1H, brs), 739 (1H, brs), |+479.35
e QPN /@\ o \E/A " |[747(H,d,7-8.6H2),765 2H,4,J= | ES-
8.6Hz),9.12 (1, brs), 1033 (1H.5), | 477.41
12.06 (1H, brs)
N 0.78-0.89 (41, m), 1.59-1.86 (3tL, m),
[ > 2.18-2.26 (3H, m), 2.38-2.52 (2H, m), |
Y ) 2.70-2.83 (2H, m), 3.28-3.55 (AH, m), ES +
131 N W _ |5.88(1H, 5), 6.15 (1H, brs), 7.39 (1H, 5), | 465.34
l A /Q/ ! 747 (2H, d, J=8.6Hz),7.63 (2H,d,J= | ES-
D " 8.6Hz), 9.25 (1H, brs), 1035 (1H s), 463.41
) 12.11 (1H, brs)
B 0.72-0.90 (4H, m), 1.31-1.54 (3H, m),
g 2.20-2.35 (2H, m), 2.57-2.75 (30, m), ES +
! , 312350 @B, m), 5.80 (1H, 5), 622 (1H, | 437.3
-32 > /©/ W(<] brs), 7.38 (1HL, brs), 7.47 (28, d, T = ES -
- : 8.6Hz), 7.64 (2H, d, J = 8.6Hz), 9.29 (1H, | 435.37
i ), 10.36 (1H, 5), 12.08 (1H, brs)

~-55-



Spec 0.81-0.83 (4H, m), 1.81 (1H, n), 3.29- ES+ 3.31(4H n), 3.59-3.61
(4H, n), 5.82 438.3 1-26 JI\/y ~I@~j || p~ (1H s), 6.22 (1H brs), 7.36
(1H, s), 7.48 ES- (2H, d), 7.64 (21-1, d), 9.38 (1H s), 10.37 436.4 (1H,
s), 12.10 (1H, s) 0.81-0.83 (4H, n), 1.81(1H, n), 2.37 2.41 (6H, n), 33
(masked signal), 3.50 ES+ 1-27 (111, nm), 474A4 (11, a), 5.81 (1H s), 6.23
48 (111,brs). 7 36(1H s), 7.47 (2H d), 7.65 ES- (2H, E%n 9 .32 (1H, s),

10. 38 (1H, !a?)z MPYBIH 479 4 (1H, s) 0.81-0.83 (411, m ? %’03("8 66d) 1.81
(111, ESh—r—24t—2-43—{(4H; m)[ 2-65—(LH—)-—3-3—470-3—1-28-Lrmsked
signal ), 5N82 |(1H, a3truchu@4 (1H| RipE$- s), 7.38-NNIR-1, s), 7 %’fsﬁll, d),
7. 65 (2H, d)1 477 4 Q.21 (1I—| L{ 10 ’2741H Q\ 1210 (’Il—l N 29 220-222
McH 479 | 0.77-0. 88 (jg} 8- 1. 5E1(5Qﬁ,1 t,q;m}z)aqgggiz(zgi
2.12-2. 43 (6H, rr) 3.8573. 17 (2H, M, |Baodd This.36: 80 1 €811] brs),
6.84 (1H, Qgé), 7.39 1H b +4709. 35H s1, 6301 brsY, 747 (1H2Y)7.48, | 43934 8. 6Hz) ,
7.65 (2H]| d; 6Hz), .12 (1H, (Brs)=8.80), 385 A4 I5), ATESAL| 12.06
(1H, brs)| 0. 78- A ), 1.59- 1. 8G8.4HR 932 (4L, 9, 1(2%81128)2621€33H3739
n,.2.38-|2. 52 'ny, 2.70-2.83 (2H, [(tHP)3.28-3.55 (4H, m),| ES +| 31 5.88

E%n 3)’3 .123(1H b/@ 739 (IR s) [ A8 38 T AT I G J - O bHz), 7.63
Xy

FAFM

A
<

= 7.5Hz), 3.25-3.40 (4H, m), 3.55-3.69 (4H, | ES +

L34 /(‘k  |m), 5.80 (18, 5), 621 (1H, brs), 7.32 (1H, | 426.29
brs), 747 (2H, d, T=8.6Hz), 7.65 (2H, d, | ES-
T=8.6Hz),9.38 (1H, 5), 10.04 (1H,s), | 424.38

12.10 (1H, brs).

Shrinks |0-81-0.82 (4H, m), 1.81 (1H, m), 2.08
) oee. |65, 9), 233 @H, brs), 3.10-3.12 QH, m),| ES+
.35 m ) Motts [5-81 (1H ), 6.03 (IH, brs), 6.79 (IH, br | 439.40
/f\" /O/% bao. [0 738 (1H,5),7.47 QH, d), 7.64 (2, d), | ES-
DA ! O- 10,12 (1H, brs), 10.34 (15, s), 12.05 (1H, | 437.24

: 282°C |

T S)

0.81-0.82 (4H, m), 1.80 (1H, m), 2.24

(6H, m), 3.10-3.15 (2H, m), 3.51-3.53 ES+
(4H, m), 5.84 (1H, brs), 6.05 (1K, brs), | o=,

k6 |~ I YA ﬁgtg 6,87 (1H, brs), 7.41 (1, 5), 7.48 (2, d), | 4
SN /|\/©/ I 7.66 (2EL d), 9.13 (1H, br s), 1035 (1H,

mpt
D Shrinks

2090-512 20T (b 479.39
0.80-0.85 (4H, m), 1.82 (1H, quin), 2.40-
A 2.45 (4H, m), 2.58 (2H, 1), 2.70 (2HL 1),
_ , : 1 [3-33-338 (4H, m), 5.85 (1H, 9), 630 (1H, | ES+
37 (L oy \“/A 131132 |6, 7.40 (1H, 5), 7.50 (2H, d), 7.70 (2H, | 490.3
J d), 9.35 (1H, s), 10.40 (1H, ), 12.10 (1,
r g br s)
- |0.80-0.82 (41, m), 1.63 (4H, m), 1.63
e’ 2*2’8""5 (1H, m), 2.33 (6H, m), 3.10-3.13 (2H, m), 4553‘;9
.38 { 2200 1582 (1, 5), 5.99 (1H brs), 6.87 (1, br | 403 -
a N \,% eFr> t%an s), 738 (1H, ), 7.46 (2H, ), 7.65 QH, d), | 4o~
NP : N 1917 (1H, br s), 10.37 (1H, 5), 12.07 (1H, :
; 340°C |7

0.80-0.83 (4H, m), 1.15-2.02 (5H, m),
2.22-2.47 (1H, 2m), 2.63-2.79 (1H, 2m),
D~ 2.91-3.62 (6H, m), 4.03-4.53 (1H, 2m), ES+
139 T . _ |5.80(1H, ), 6.15 and 6.24 (1H, 2brs), 477.3
h ﬁ\ /@f YA 7.35 (1H, 5), 7.46-4.49 (2H, d), 7.65-7.69 | ES-

: /L, o (2H, 2d), 9.32 and 9.37 (1H, 2s), 10.48 475.4

and 10.49 (1H, 2s), 12.09 (1H, br s)
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8. 6Hz),

9.25 (1H, brs),

(4H, nm), 1.31-1.54 (3H, m, 2.20-2.35
1-32 ), 7.38 (2H m 5.80 (1H a), 6.2
brs), 7.47 (2 (2H, d J = ES - ES 8.611
(111, 435.37 s), 10.36 (1H, s), 12.08

PCTI1 US2003/ 019266 No. Structure M P.

7.5Hz), 2. ‘I’Q’(’%‘r““ﬂé? 2.25 2.40 (6H, m, 3.30-3.40 (4HFPCHUS2H
"' (1H, s 25 (1H brs) 7.38 (1H sy 7 48 439 .34 || | | ||l h
= 8.6Hz), m,ses (2H, Siruchus ES 8 qhg,) 9.32 (1Hg.RMR 10. 06 (14ME§§
437.39 (H_h q\ 1.10 (3H ¢t =7 BH) . 236 (2H q ] = 1.3
3.25-3. 40| (411 , 3 -3. 69 (4H ES ssoq&ﬂmin%Jlﬁaaﬂﬁ mml s), 6
brs), 7.3pR (1H 426 rs) 7 (2H22 2¢7¥H8m 47%( 2H, esh,
8.6Hz), 9 ?% (LH, s) s)J 4 “ ) 6g s) 48hs i
0.81-0. 82| (2™ 2.08 oy bES-S)
3.10-3. 12| (2H, S + 35 Nblts 5.8 @3§Lﬁ §7§4§.
br 439.40| s), 38 (1H, s) 7.47 (2H, aﬁh)10497(1ﬁ4hs)(1&|'d9(ldl)brs)5 282C 9.
br s), 1034 [ H, S), 12Z2.05 (IH|437. 4@79039@ MAt0dsBAAUNGZ | 411,
(1H m, R.24 D 2.65-2.73 (1H, m), 2.90-2.99 (1H, m),
N 4.49 (2H, 5), 5.86 (1H, brs), 6.30 (1H, ES +
y " _ |brs), 6.95-7.20 (4H, m), 7.40 (1H, 5), 7.50 | 484.36
41 /CT\O/‘]A (2H, d, = 8.6Hz), 7.69 (2H, d, T = ES -
@ 8.6Hz), 9.36 (1H, s), 10.40 (1H, 5), 12.15 | 482.37
(1H, brs)
M/D 0.80-0.88 (4H, m), 1.82 (1H, m), 2.88
A p (3H, 5), 3.13 (4H, br 5), 3.48 (4H, br 5),
1-42 /@\ /@” W(A 168-169 {5.82 (1H, 5), 6.27 (1H, brs), 7.40 (1H, s), 5E1‘°5’+3
o ° 7.50 (2H, d), 7.68 (2H, d), 941 (1H, s), :
10.40 (1H, 5), 12.15 (1H, brs)
N
0.86 (7H, m), 1.43 (2H, m), 1.80 (1H, m),
e 223 (2H,1,233 (4H,m),331 (H,m) | o
T R (masked), 5.81 (1H, s), 6.23 (1H, br s), 463-4
1-43 /ﬁ\ /@/\,(A‘ - |736 1, s), 7.48 (2H, d), 7.65 (2H, d), o
A ! 931 (1H, ), 1035 (1H, 5), 12.15 (I, br | ,=2"
s) :
I 0.83 (4H, m), 1.82 (I, m), 222 BH,8), | oo
¥ . 2.89 (4H, m), 3.33 (4H, m) (masked), 5.81 477‘5
144 /@\/@/YA - |(H,5),624 (16, brs), 7.36 (1H,5), 748 | “L&7
S : (2H, d), 7.65 (2H, d), 9.32 (1H, br s), 4794
Py 10.35 (1H, 5), 12.10 (1H, brs) .
0.80-0.84 (4H, mm), 1.80 (1H, quin), 2.40-
> 2.43 (4H, m), 2.72 (2H, 1), 3.03.(3H, 5),
@ . 328335 (6H,m), 5.80 (IH,9),625 (1H, | o,
145 T 154-155 {br s), 7.40 (1H, 5), 7.50 (2H, d), 7.65 (24,
O/é\/@/ TA d),9.35 (1H, s), 1040 (1H, 5), 12.10 (10, | 9433
?(V brs)
B 0.80-0.85 (4H, m), 1.06 (3H, d), 1.80 (1H,
w quin), 2.67 (1H, br s), 3.65 (1H, m), 4.05
: (1H, brs), 5.85 (1H, s), 6.25 (1H, br s), ES+
46 B \ﬂ/A 180-161 | 40 (11, 5), 7.50 (2H, 9), 7.65 2H, &), | 451.3
\Q 7 9.30 (1H, br ), 10.35 (1H, s), 12.10 (1H,
= br s)

10.35 (111, a),

(2H, m, 2.57-2.75 (3H,
2 (1H, 437.3 [1~ Jll
z), 7.64 (2H, d, J = 8.
(1H, brs)
"H NVR Mass S ec

1. 15

m,

463.41 12.11 (1H, brs) 0.72-0.90
ES +

brs

brs 7.38 (1 H,

6Hz) ,

55 WD 2004/ 000833
t
g’%’(?h‘és + 1-33

9.29

(2H,
12.

d,
12

1 (111,

ES -
nks

79
12 (

m,
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Shrinks (6H, n), 3.10-3.15 (211, n), 3.51-3,53 ES+ (4H n), 5.84 (1H br
s), 6.05 (111, br s), 1-36 g MeC 6.87 (1H, br s), 7.41 (1H, s), 7.48 (211,
d), 48 S 209-212 7.66 (2H, d), 9.13 (1H br s), 10.35 (1H, 479.39 C s),
12.07 (1H, br s) 0.80-0.85 (4H m, 1.82 (1H quin), 2. 40 2.45 (413, m,

2.58 (211, 1), 2.70 (2H 1), 1-37 131-132 3.33-3.38 (4H m, 585 (111 s).
6.30 (111, ES+ br s), 7.40 (1H s), 7.50 (2H d), 3 d)
9.35 (11- L"Vé’)z"““i"@“s&b (1H, s), 12.10 (1H, br s) Shri nksz’g %%83’@9“(6 ,
1 63 (4H nr‘, _RQ EC¢ /1u Wi 0 QQ Akl 21092 1Q (O] 0 C

| 6H—H)—3—30-313(2H—m
465.39 1-|380 tgreatﬁ;r&a_(rall s) 5;@19( [H; brs), 687N, br ES- erMaFS | 1f than
s), 7.38 (M1l 1Is) 7. 46 (2H d) 17 g5 (211 d) 463 31 340 C Spee (1H, br

s), 10.37 |(1H, |s), 12.07 Q. 80- 0. mo(guﬂm,lgg(lﬁaug) 925 ( 511, ,
2.22-2.47 |(1H, |21, 2.63-2 79 (1H, 043 (@1,99,33 4. 03-4]53 (1H,
2m, ES+ 1-_%(9 (( 580 ( .J'ga_gé%kzﬁ 1&)454(2]3]41(2}]2&)‘33()-358477 ES+7]
7.46-4. 49 [(5H |(2 737 |1, 385258 )Y), 6.251TH, b06),480 |, 88.34]755.
(2H, 2d), [4 an 49 (1H, 2s), 12.09 ms),wocgg 4,960 3B PP/ 000833
PCTI US2003/ 0192 No. Structure|M P. '|EENRR REQEHSdEI0 @I 83 (4H, ),
1.15-2. 02 {{5H, n'), 2 22-2. 47 (IH| 2/, |2.63-2.79 (IH 2m ., ESH 2. 91- 3. 62
(611, m, [4.03-4.53 (1117\2m), 4773 0.78-0.82 (4H, m), 1.79 (1H, m), 2.36 Ese

i . (4H, m), 3.3 (masked signal), 3.48 (2H, s), 527 .4
1-48 /@/]/A - |581(1H, s), 6.19 (1H, br 5), 7.24-7.35 ES.
y (6H, m), 7.47 (2H, d), 7.63 (2H, 4),933 | =)
(1H, s), 10.34 (1H, s), 12.09 (1H, s) :
0.80-0.81 (4H, m), 1.80 (1H, m), 2.00
_/@ ‘ (3H, s), 2.36-2.38 (4H, m), 3.3 (masked ES+
149 ; . _ |signaD), 3.49 (2H, 5), 542 (1H, 5), 5.99 541.4
/E'j\/g/ﬁ (1H, br s), 7.25-7.35 (5H, m), 7.47 (2H, ES-
Q\/O . d), 7.69 (2H, d), 9.23 (1, 5), 10.39 (1H, | 539.4
s), 11.69 (1H, s)
\
m///:"} 0.80 (4H, m), 093 (6H,d), 1.82 (1K, m), | o
y 8 220 (2H, 1), 2.58 (2H, m), 3.79 @H,m), | ="
150 )\ /Q/ - |587(18,5),6.23 (1H, brs), 740 (1K), | “£o;
Ny 747 (2H, d), 7.74 (2H, ), 9.27 (1H, brs), | =27,
-\‘/‘ 1035 (1H, s), 12.11 (1H, br s) ¥
[ M

s ) 110 (¢h, t, 1= 7.5H2), 236 (2H,q, 7= | o,
. g 7.5Hz), 3.32 (3. 5), 5.80 (1H, brs), 6.05

1-51 /(i/@/ \l(\ - |, brs), 7.12-7.45 (6H, m), 749 (21, 4, | *30:3"

¥~ 8.6H2), .71 (2H, d, = 8.6Hz), 948 | E9°

(1EL brs), 10.11 (1H, 5), 12.05 (1H, brs), :

[ 10.75-0.89 (4H, ), 0.89-1.03 (6H, m), —
¥ 1.74-1.88 (1H, m), 3.153.29 (4H, m), 5.89 | ES +
152 . \l(<] _|(1H, brs), 6 .18 (1H, brs), 7.42 (1H, brs), | 424.34

k 1 )\/Q/ 747 (2H, d,T = 8.6Hz), 7.63 (2H, d,J= | ES-
7z : 8.6Hz), 9.19 (1H, brs), 10.34 (1H, s), 422.35
12.10 (1H, brs).

Q 0.81-0.83 (4H, m), 1.00 (9H, 9), 1.81 (1H, | o,

% % m), 247 (4H, m), 3.14 (4H, m), 5.82 (1H, | 03"
1-53 /f\/@” 167-169 [s),6.20 (1H, brs), 7.36 (1H, 5), 747 (2H, | "=~
d), 7.65 (2H, d), 9.32 (1H, 5), 10.37 (1H,

ﬁ/O 5),12.09 (1H,s) ST Y 4914
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F 40 5.80 (1H, s), 6.15 and 6.24 (1H, 2br s), Es* 7.35 (1H, s), 7.46-4.49
(2H, d), 7.65-7.69 - (2H, 2d), 9.32 and 9.37 (1H, 2s),10.48 475.4 and 10.49
(1H 2s), 12.09 (1H, br s) 0.79-0.89 (4H, n), 1.80-1.89 (1H, ), 2.65-2.73
(1H, ), 2.90-2.99 (1H, 1), 4.49 (2H s). 5.86 (1H brs), 6.30 (1H ES +
1-41 brs), 6.95-7.20 .6 (1H s), 7.50 484.36 (2H, d d,, J = 8. 6Hz), 7.69 9
(2H (2H, S '8.6Hz). 9.36 (111, s), 10.40 15 482. 37
(1H, bra) 8’%8‘946’“%85’%(4 1.82 (1H, in). 2.88 (3H, 5%*%52"?%’“6’%“%1 br s),
3A8 (41L pr—) JES=F"'1—4'2_1'68—T6'9—5.“82 i 5), 6. 27 (111, —Dr .40 (111,

N
s), 515.3( No.5p (2H, Stipstue. 68 (2H ma), | 9. 41(1H, "HNMRO. 40 (1H ﬁii 12.15

)
(1H, bl’ S 3—83 T1 ‘[‘I‘,, j‘ﬁa-r\g T 17}, Ir. OO \.LI:, ||,, oI \ &1 19 Bre 233 (4H,
m, 3.31 [4H, ) ES- (masked), 5|81 (14 s), 6 23 (1H, br s), |463.4 1-43
7. 48

7.36 (1H |a), 2Hu-d)7 7. 65| (2H, .d), 12.15
(1H bt abeks (a) .83 (4H, E’r) 1 ?‘ ﬂ%s), g‘ﬁ]?z%%%gci%gs) 2.89
(g&t [br s),

7.36 (1H,|s), 74 E 7.65 (&), dy48, @3 (1H br s)3s0829. 4 "C-

(4H_ ), B34 [4H k5.81 457725(31;1@47435(7511(3%)
10.35 (1H a), .129 (1h br s 3.80-0 84 (4H, m, 1.80 (1H, quin),| 2.40

2.43 (411 m, |2 (211, t), (3H, 5),- - 3.28-3.35 (611, m, 5.{80 (1H,
s), 6.25 (1H, ES* d) =
)’\) 2.05 (31, 9),2.19 (3H, %), 226239 (4H, | o,
gl \ m), 3.36-3.46 (45, m), 5.95 (I, brs), | 400 =
1-55 N Y| - [637(H br), 7.06 H, d, 7= 8.9Ha), Ee
| A i 7.45 (1H, brs), 7.56 QH, d, J=89H2), | =2~
O 9.30 (1H, brs), 9.95 (1H, s), 12.12 (1H, 5). | *° '
/Il

l\ /Q/ 250 277-9 485.3
A

~
D 1.34 (3H, t, J = 7.1Hz), 3.33-3.42 (4H, m),
o~ o 3.59-3.68 (4H, m), 4.32 (2H, q, ] = ES +
L57 ~ _ [|71H2,594 (11, 5),6.40 (1H, brs), 7.29 | 411.30
| )\ ° (2H, d, T=8.7Hz), 7.49 (1H, brs), 7.99 ES -
D (2H, d, 1 =8.7Hz), 9.50 (1H, 5), 1220 | 409.37
P (1H, brs).
N/NN
I
HN
N 3.30-3.39 (4H, m), 3.60-3.65 (4H, m), 452 ;2
1-58 | O - |5.89 (1H, s), 6.25 (1H, brs), 7.15-7.50 Eo.
O« W e (H,m), 9.40 91H, brs), 1212 (1H, 8). | 407
N )’\) 205 (3H,5), 3.253.45 (4H, m),3.59-3.70 | o |
" (4H, m), 5.94 (1H, 8), 635 (1H, brs), 7.07 | oo =
1-59 S \( - (2H, d, T = 8.9Hz), 7.46 (1H, brs), 7.58 ES .-
L ! (2H, d, T=8.9Hz), 9.40 (IH, ), 9.98 (IH, | o&° =0
O W e s), 12.13 (1H, brs). :
T )= 0.38-0.48 (2H, m), 0.79-0.89 (2H, m),
" 1.64-1.73 (1H, m), 2.04 (3H, 5), 3.34-3.40 | ES +
! (4H, m), 3.61-3.69 (4H, m), 5.46 (1H, 5), | 436.36
160 B O Y| - [610(H. brs), 7.05 @B, d. 1= 89Hz), | ES-
) N)\, ° 7.61 (2H, d, ] = 8.9Hz), 9.34 (1H, 5), 9.99 | 434.41
| (1H, 5), 11.85 (1H, brs).
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, 9 45 154-155 , 7.40 (1H, a), 002H, 2.0 (2H, 543.3 d), 9.35 (1H a), 10.40
(11H, a), , 12.110 (1H, br s) 0.80-0.85 (4H, n), 1.06 (3H, d), 1.80 (1H,
quin), 2.67 (1H, br s), 3.65 (1H, m, 4.05 146 "X 160-161 (1H, br s), 5.85
(1H, 's), 6.25 (1H, br s), ES+ 7.40 (1H, s), 7.50 (2H d), 7.65 (2H d),
45151." .3 9.30 (1H, br s), 10.35 (1H, s), 12.10 (111 bra) -57 WO

20041000833 PCT/ US20031019266 No. Structure M P.
0. 80-0. 85 (WR2008400838 25 (111, quin), 235 2.45 (4H, r‘r) I\@:‘?ﬁ??‘?iﬁgﬁ
3. 22- 3. 26 (24715815924 —3-—42—3 4521 —f)—3-50—3—58—ES+ 611 n,

1 A
5.85 (IH, |sNo. 8. 25 (1$dmchrres) 7.4(9“,5,64.3 (1H, ln)m 50 (2H Eg{assr 70 (2H,
d), 9.35 (1111, br )10 40 (1111 <) 210 (1H_br <) r_ N0 |780%¢ Ez (411,

o

m, 1.79 ( , N, 33(nasked S|gnal) 3.448 (211, a),
527.4 148 9 (1HodaBYy 1.66(Rbm) 28Pal s, € J(6H M, 7.47
(2H d), 4.¢ ngg_%)aaslm 4’36(0.{4'& 3)55)43(1}25)09 (BE9+ §) 525.4
0.80-0. 81 |( 441, B % ! 73820413, 4392 3. 3
(masked ES d (2H, 30“55)4‘?4€§L1 13) 1%30(1 541. 4 ~(

(11-1, br |a), 'f&"# 35 (5H m), |7.47 (2H ES d), 7.69 (2149?, 9.23 (1H,
a), 10.39 [(IIT[539.4 s), II. 69 |(IH ™0.80 (4H, 1, 0.93 (6H, ¢), 1.82

(n

. H—Cl .81 (4H, d), 1.83 (1H, m), 2.02 (3H, s),
(1H m, BS [ N\,N 2.77 (3H, s), 2.90-3.17 (4H, m), 4.09-4.33
Vo1i BN H (4H, m), 5.46 (1H, s), 6.06 (1H, §), 7.47 ;
" Sy “\QA " {2H,d), 7.72 (2H, d), 9.35 (1H, s), 1.45
(\ a o (1H, s), 10.62 (1H, s), 11.72 (1H, s)
/N\/‘
{ Q.0 0.81-0.83 (4H, d), 1.81 (1H, m), 2.04 (3H,
[ HO o 5), 2.82-2.83 (3H, m), 3.08-3.11 (4H, m),
Vet N _ |3.42°3.47 (4H, m), 4.14-4.17 (br m, OH), ]
» {@N\( 5.49 (1H, s), 6.04 (1H, s), 7.48 (2H, d),
e Nfi 7.71 (2H, d), 9.53 (1H, s), 9.64 (1H, s),
y 10.39 (1H, s)
0 O
m ' on 0.82 (4H, d), 1.80 (1H, m), 2.02 (3H, s),
N 2.45 (3H, s), 2.69 (br s, OH), 3.01 (2H, s),

V-1iv \N” V - [3.38-3.47 (8H, m), 5.45 (1H, s), 6.05 (1H, -
| A s/@” I s), 7.47 (2H, d), 7.70 (2H, d), 9.25 (1H, s),

(W 10.36 (1H, s)
/N\)
0.80-0.82 (4H, m), 1.81 (1H, m), 2.02 (3H,
< W‘i_w’ s), 2.21 (3H, s), 2.34-2.36 (4H, m), 3.36-
d " - 3.38 (masked signal for 4H + OH), 5.45
V-1v ;Ln/A © - (1H, s), 6.04 (1H, s), 6.61 (1H, s), 7.47 -
® 5@ (2H, d), 7.69 (2H, d), 9.18 (1H, s), 10.36
a ° (1H, s)
7
[
0.80-0.82 (4H, d), 1.81 (1H, m), 2.02 (3H,
M@ Wm s), 221 (3H, s), 2.33-2.36 (4H, m), 2.41 _ B
Vo1vi N H . (4H, s), 3.30-3.45 (masked signal, 4H, m), _
S 4.19 (1H, br s), 5.45 (1H, s), 6.03 (1H, br
~ PN ° s), 7.47 (2H, d), 7.69 (2H, d), 9.18 (1H, 5),

10.35 (1H, s), 11.70 (1H br s)

m[»(\(" HM(H 0.81-0.83 (4H, d), 1.81 (1H, m), 2.02 (3H,
H

N s), 2.80 (3H, s), 3.11-3.45 (masked signal,
V-1vii X n\(A - 8H, m), 5.45 (1H, s), 6.07 (3H, s), 7.48 -
(\ { ’\)\5/@ o (2H, d), 7.71 (2H, d), 9.36 (1H, s), 10.38

(1H, s),11.75 (1H, br s)
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2.20 (2H, t), 2.58 (211, m), 3.79 (2H, n), 463.5 1-50 5.87 (1H, s), 6.23
(1H, br s), 7.40 (11-L s), ES+ 7.47 (2H, d), 7.74 (211, d), 9.27 (1H, br s),
465.4 10.35 (111, s), 12.11 (111, br a) 1.10 (h, t 5= 7.5Hz), 2.36 (2H, q,
J= ES + 7. 5Hz) 3.32 (3H,_s), 5.80 (1H, brs), 6.05 446.31 1-51 (111, brs),
7.12-7.45 (6H, m, 7.49 (211, d, ES J= 8.6Hz), 7.71 (211, d, J 86Hz)
9. 48 444. 3 ra), 10.11 (1H, s), 12.05 (1H, brs) (4H, m,
0.89-1. 03 ,030%(3"‘“1874 1.88 (1H m, 3.153.29 (4H m, %C’g’é&@é%&%ﬁ 52 (1H
bra), 6. 1" (iH, bray 742 (i —hrs)—42434— 747 (211 _Nﬁ ), 7.63
(2H, d, J - 8. 6H§I)ucttﬁe19 (1 a), 10.34 (HIMNMRs), 422, M5 10 (1H,
brs). 0. 8] " }—31-00-(ak . m
3.14 (411, b7 - 1694?:‘&) 161(21%@m%é()1 br a), /.36 (1
H a), 7.4 g0 g 491. 4 s),
12.09 (1H ‘?Eéé %ﬁ SR o 2%;; ture mp.
1H NMR Mas . nMFlsl,,?m &'734-3. 50 ES +
1-54 " (4] (Zli,d) ae@om Y1012, 28 [7. 25 (311, n),
7.35-7.50 s), 12.14 (IH, brs). 350.32 |"C\NN
2.05 (3H, (41T ES T r@ 3. 36 3 a6 (411, m),
5i aS E)I H Q%Qsé (3&%'.0@ (4r|g m), S 9Hz) 745
(I'H brs), 375 (masked signal, 6H, m), 4.12-4.15 )
(2H, m), 5.45 (1H, s), 6.05 (1H, s), 7.48
(2H, ), 7.71 (2H, d), 9.37 (1H, s), 9.61
(1H, br’s), 10.38 (1H, s)
0.81-0.82 (4H, d), 1.81 (1H, m), 2.02 (3H,
N ), 2.40 (3H, s), 2.54-2.68 (8H, m), 3.40-
V-1x N f\[% - 3.45 (masked signal, 4H, m), 4.32 (1H, br -
! h?\*\Sﬁjf I s), 5.45 (1H, 5), 6.05 (1H, br's), 7.47 (2H,
d), 7.69 (2H, d), 9.24 (1H, s), 10.36 (1H, 5)
Ve
HO\,IO
M({N Ho,p\m 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 -
M(k (1H, s), 6.04 (1H, s), 7.47 (2H, d), 7.69
(2H, d), 9.22 (1H, s), 10.36 (1H, 5)
{ 1.09 (3H, 1), 2.00 (3H, 5), 2.38 (2H, q), ES
[ 277 (3H,5),3.00 (2H, m), 3.18 QH,m), | 42,
Vo0 i /(k 3.40 2H, d), 4.10 CH, d), 541 (1H,9), | “Bgi
6.06 (1H, brs), 7.48 (2H, d), 7.73 (2H, d),
' )\/O/ T 9.42 (IH, 5), 1015 (1H, ), 10.64 (I, br | 4504,
/ Mot s), 11.77 (1H, br s) ( )
/C< 1.09 (3H, 1), 2.0 (3H, 5), 2.35 (SH, m), Es.
281 (3H, 5),3.00. (4H,m), 344 QH,d), | 4==,
) 412 (2H, d), 5.41 (1H, s), 6.02 (1H, br s), ‘
V=207 /CL /Q/ T 748 QH, d),7.73 QH, d),944 (. s), | o,
/O o 19:’;[75(; (1H, brs), 10.10 (K, 9, 1L80 (1H, | iy

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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9.30 (111, brs), 9.95 (111, s), 12.12 (111, 8). 407.37 drkns ES+ 1-
277-9 485.3 1.34 (3H, t, J = 7.1Hz), 3.33-3.42 (4H m,

3.59-3.68(411,m,4.32 (2H, cb Js ES+ 7.1Hz), 5.94 (1H, s), 6.400 (I
7.29 411.30 1-57 (211, d, J = 8.7Hz), 7.49 (1H, brs), 7.99 ES
= 8.7Hz), 9. 50 (1H, s), 12.20 409.37 (111, brs). NSW H'N 3.30-3. 39

brs),
d, J
(4H
7.15-
s),
brs)
J

s),

rT)

2 583 45 3.59-3 70 ES + . (4H, m 5 5
25 Sni2l el a7 b sl o Py ol e It B

) e 8. o 9 A':'é) bm&népis&la&ng e mh%u%g/A(:ﬂol:éLandFo% mmlﬁiom/FL@-ﬂé’on{ﬂléik ardld®

3. 34- 3. 40
6.10 (1H,
(111,

s),

56 250

(111,
- (211,

brs)

3.60- 3. 4H, ES 415.32 1-58 5.89 (IH, ,
.50 A&ZOO“/{’@E ,mg 40 91H, brs), 12.12 (I(H, s)gcﬂ'?%z%g‘?(‘&g“% (311,

(IH,
211, d,

. 38

nz 0,79-0.89 (2H, m, NN 1.64-1.73 2.04 (311, s),
oun wadialabel baynd, gr hymumninga competiting exmmnw ereney . 436. 36

St 13ty e D S0 iy 0By

PCT/ t 1szooaia9119e2ﬁy tydoor iStforaTof Averors] deperidihdNifien Mitsch Aimem typ)e @Ssdfddh iss), 1. 80

138 30 g’q?fd“%i?&ﬁ S@P‘éaﬁ ?fég’c?%’iti%‘? “ﬁ%fé‘ﬁ%“%ﬁgc Spsies T 1§ 5 % _13,1

10. 40 {5k Blamples h&rkm%@loﬁvl H brs)

Example 10
K; Determination for the Inhibition 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
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 pL 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 FL.T-3

Compounds were screened for their ability to inhibit FL'T-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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(~J~' 0.81 (4H, d), 1.83 (1 H m, 2.02 (31-1, s), H2.77 (3H s), 2.90-3.17
(4H, ), 4.09-4.33 V-1i HH/~ (4H 1), 5.46 (1 H s), 6.06 (1 H s), 7.47
(1 H s), 1062 (1, s), 11.72 (1 H, s) 1.45 s o, ' ~ 0.81-0.83 (41-1, d),
1.81 (1 H, m, 2.04 (3H s), 2.82-2.83 (3H, m), 3.083.11 (4H, m, V-1 1]
H{~ _3.42-3.47 (4H m), 4.14-4.17 (br m OH, \~ g 5.49 (1 H s), 6.04 (1

G ) " Aol 4B % 6 () SRl (3050
6. 051K pﬁ%ﬁ Uit iy gyl 3 50T 5

10. 36 (1 Hongound 8ﬂh6pﬁ=2e1(t4ﬂv|entf6h is éenSﬂillQ]JeﬂWeerl’@ Dl and2uB IFybicallg)a 122. 21 (3H
s), 2.34-2.36

q - (1 HDugH he&weaccfﬁ 131’3 e g%%lf 331%0%9 formwlawf(sgj%fdffofg 6o
(21-1, d) te& c@)&p&ﬁncﬂ" Re'iitlonl@el%ﬁ:arr(ea o'ﬁ't at%orﬁ’t%epdtlﬁg (4H, d), 1.81 (1H m,
202 (31- 36( 4 A7 V-1vi 1 H - (41-1, s),

3 303. 45 (nas ke'EW@ asgnmolutmé wnl)eprepaue@ (Smlunon tlmo:st)lms 50sM HERES@QH 6.03 (1 H,

oy, 11,70 19 pedfach NG (A gt nd 10 b A TP eRpigind O3yt 08”5 "
(31-1, s)pr2r) &QP(f&leal:h réaktiony. s&uﬁozﬂicdmm MI@ES H vy, 16 - 8H, m),
i04§8( LA ) 2Cl,, 25 mM ?égi ZSn))M 1)7T'1fl 0.02% B§A and 3 m\} FLT- 371The2a'§|say(13as n?n §n6a (1H s).
| 96 well plate by mixing 50pl each of Solution 1 and 2.5 ml of the compounds of the
present invention. The reaction was initiated with Solution 2. After incubation for 20
minutes at room temperature, the reaction was stopped with 50ul of 20% TCA containing
0.4mM of ATP. All of the reallction volume was then transferred to a filter plate and
washed with 5% TCA by a Harvester 9600 from TOMTEC (Hamden, CT). The amount
of 3*P incorporation into pE4y was analyzed by a Packard Top Count Microplate
Scintillation Counter (Meriden, CT). The data was fitted using Prism software to get an
ICsp or K.
Compounds of formula V of the present invention were found to be inhibitors of
FLT-3.

Example 12

ICsg 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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(I H s), 11.75 (1 H br s) -60 WO 2004/000833 PCT/ 052003/ 019266 No.
Structure MP. 1H NVR Mass Spec 0.81-0.82 (4H, d), 1.81 (1 H m, 2.02 (3H,
s), 2.27 (31-1, s), 2.43 (4H m, 3.38-3.47 Cafl V-1 Viii a - (masked
signal, 4H m, 4.20 (2H, s), 5.45 | 1\ 1 (1 H s), 6.04 (1 H br s), 7.47
(2H, d), 7.69 r rf (2H d), 9.20 (1 H s), 10.36 (IH, s) (-~ HRs a

0,81 0.83 (ghbodhoogds 81 (1 H m. 2.02 (3 w s), 2. szgé%v,@mmg 03- 3. 13

(41-1, m, 75 (rrasked signal, BH, , 4.12-4 21 1 n,

5.46 (1H, f ) )
o 61 lon S(’liteﬁg’e{) f“‘*ﬁ‘“ indyied %f”rfz fes 1103% tﬁgﬁ%&d%‘b%@%zﬁé’j’(% 4 ' b
(1H, m, 2ﬂ@m¢mpta1ee)usmga4m1u(dﬁnuﬂmon2mﬁater2 68 (81-1, n), 3.40 V-1 x 3.45
ked si | 5.45 6.05 (1
H b s oray Gamhoutl of b ¥ sl theppescapaqpiionels LR 38 IS &S oy
0. 80- 0. 82 {bHferabon of (3204 EincBoell2- 02 (3H, M), 2.31 (3H, s), 2.50 (masked
signal, 4H), V-Ixi - 3.36-3.47 (41-1, m, 4.88 (brm OH), 5.45 - 1| (1 H s),
6.04 (1 H s), 7.47 (2H, d), 7.69 (21-1,d),9.22(1H s), 10.36(1H,s) 1.09
3H, t), 2.00 (3H, s 2.38 (2H, I 2.77 (3H, s), 3.00 (2H, ,
g. 18 ()2H, m, 2151 4 )3 40 (2|(4 d)q)f%%@“—l%%, d), 5.(41 (1?4, s), vfzo ig?06
(1H, br s), Ghtnt d jfefrtidn i PankESETumour and Normal Cell Types:

*H thymidine Incorporation Assay
The *H thymidine incorporation assay was chosen as a well characterized method

of determining cell proliferation. Cells from normal tissues and a wide variety of
different tumour types were chosen for analysis. Many of the tumour cells were selected
because they express high levels of Aurora proteins (e.g. MCF-7, PC3, A375, A549)
(See section 5.3.5 and Bischoff et al EMBO J. 1998 17, 3052-3065) and/or are able to
form tumours in nude mice or rats (e.g. HCT116, MCF-7 and MDA-MB-231).

Logarithmically growing cells were incubated with compound for 96 hours. To
measure cell proliferation, 3 hours prior to the end of the experiment 0.5 nCi of >°H
thymidine was added to each well. Cells were then harvested, washed and the
incorporated radioactivity counted on a Wallac microplate beta-counter. To determine
the inhibition of proliferation, cpm were plotted versus compound concentration, and the
1Csp graphically determined.

Table 5 below sets forth the cell lines 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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53.4 9.42 (1H, s), 10.15 (1H, s), 10.64 (1H, br (MtH+ s), 11.77 (1H, br
s) 1.09 (3H, t), 2.0 (31, s), 2.35 (5H m, ES- 2.81 (3H, s), 3.09-(4H-m,
3.44 (2H, d), 451.4 4.12 (2H, d), 5.41 (1H, s), 6.02 (1H, br s), V-20ii |
i 7.48 (2H, d), 7.73 (2H, d), 9.44 (1H, s), 463ES+ .4 9.70 (1H, br s),
10.10 (1H, s), 11.80 (1H (Mt}{)+ br s) BI OLOd CAL ASSAYS The activity of
the conpounds of this invention as kinase inhibitors assayed in
vitro, in VOZB0M0083 5 cell line. In vitro assays |ncI3§€“§§@§9926hat
determine inhibition of either the kinase activity or ATPase activity of
activated Aurora and/or FLT-3 enzyne. Alternate in vitro assays quantitate

the abi | i trog t heytihizhibeForcRbliRtlnis ot uiinVBRAAH ORI 452003/ 019266

Aur ora and/ or may be measured either.by radiolabellin the

i nhi bi t or 3pparemt thay thqﬁaﬁd exagiplessoayshe aligred e provide lothen ebedinerts whi

| nhi bi tor /fghls %8 B%ﬁésaﬁﬂngﬁ&ﬁr?hﬁ%ﬁﬁmmﬁﬂeiﬁagﬂﬁénR%Jﬂ%%?@%éQ&h bound, ~or
by runni ng a conpe I on experi nent I ncubat ed mnth
Aur or a andharthddcdpSofithis irorenttonkintwire defideddhyi @aaﬂzendﬂﬂmmsmthmmme ype or

i sof orm of _Au or ng. u whi ch ora t Pe or isoformis to be

i nhi bi t ed.PYHRC a’f’%ﬁ‘l"g‘ﬁ L’Pﬁga‘%&ﬁ'ﬂeﬁ’@ﬁ%ﬂtfé W?y$/ ANy mati ¢ assays are
set forth in the Exanpl es herei nbel ow. Exanple 10 K Determ nation for the
I nhi bition of Aurora Compounds were screened in the follow ng manner for
their ability to inhibit Aurora using a standard coupl ed enzyne assay (Fox
et al (1998) Protein Sci 7, 2249). To an assay stock buffer solution
containing 0.1M HEPES 7.5, 10 mM MyC12, 1 mM DTT, 25 mM NaCl, 2.5 nM
phosphoenol pyruvate, 300 mM NADH, 30 ng/m pyruvate kinase, 10 ng/m

| act at e dehydr ogenase, 40 nM ATP, and 800 M peptide (LRRASLG Anerican
Peptide, Sunnyvale, CA) was added a DMSO sol ution of a conpound of the
present invention to a final concentration of 30 M The resulting m xture
was i ncubat ed
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at 30 Cfor 10 mnutes. The reaction was initiated by the addition of 10 L
of Aurora stock solution to give a final concentration of 70 nMin the
assay. The rates of reaction were obtained by nonitoring absorbance at 340
nmover a 5 mnute read tine at 30 C using a BioRad U tramark pl ate reader
(Hercules, CA). The K values were determined fromthe rate data as a

function %b@]@@@&?r concentration. Conpounds of fornybﬁmglzé)g;/(g%%g pr esent

i nvention d to be inhibitors of Aurora-1, Aurora- Aur or a- 3.
Exanpl e 1#6?%'1 .Determ nation for the Inhibition of FLT-3 Conpounds were
screened gir ability to inhibit FLT-3 activity using a radionetric
filter-binding assay. This assay nonitors the 33P incorporation into a
substrate poly u, Tyr) 4:1 (pE4Y). Reactions were carried out in a

sol uti on cont a\(%‘ﬂbeﬂwﬂ oF BERPAEEDE SO Bﬂmﬁ.(‘%)f? M MyCL2, 25 nM NaCl, 1 mM
DTT, 0.01%BSA and 2.5% DMSO. Final supstrate concentrations in the assay
were 90 pM ATP and 0.5ng/m -62 WO 20974/ 000833 PCT/ U82003/ 019266 pE4Y (both
from Sigma Chemicals, St Louis,gMJ). IThe final concentration of a conpound
of the present invention is gener y Batween 0.01 and 5 M Typically, a 12-
point titration was conducted by p Iepag{:lg serial dilutions from 10 nM DVSO
stock of test conpound. Reactif TRFed out at roomtenperature. Two
assay sol utions were prepared. Solution I contains 100 mM HEPES (pH 7.5),
10 nM MyC12, 25 nM Nadl,1 ng/ml pE4Y dnd 180 pM ATP(contai ning 0.3C of

[ y- 33P] ATRyERly: each reaction). Solution 2 contains 100 nM HEPES (pH 7.5), 10
mnM MCl2, 25 mM NaCdl, 2 nmM DTT, 0.02% BSA and 3 nM FLT-3. The assay was run
on a 96 {end Tretash independently icted divm ofygSoisulfiron N(R¥nd 2.5 nl of the

conpounds i i T j LI b at £ h
COMPOUTISy i BB RER el BTk DfarIE of SRGHGRD BBl DA T, B
reacti on wagratpoppedin t h S041 of 20% TCA containing O0.4nM of ATP. All of

t he reaction vol hen transferred to,a filter plate a washed with
506 TCA by o HalRPel PRPad i PG ATt aRt e e sripnal e en Bpdid ififthe o7 555

i ncor poration i nth@ragbho foas aRbptiond@gsubytitate3ckmedbaroPmbasyitlidbcs-opl at e

Scintillation Counter (Meriden, CT). The data was fitted usi ng Prism
software to get AfMoerdpigieligsaturgy ¥ upsatirgipdnor Silly ypsatimgied sings ent

invention were fQuRdg b3 Recrddibthd it Kdfidfto 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-, -S0-, -SO;-, -N(R)SO;-, -SO;N(R)-, -N(R)-, -C(0)-, ~-CO;,-, -N(R)C(O)-,
-NR)C(O)O-, -N(R)CON(R)-, -N(R)SON(R)-, -NR)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;
R”is -NR'), -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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FLT-3. Exanple 12 1C50 Determ nation for the Inhibition of Aurora in a

Col 0205 Cel I ul ar Assay Conpounds were al so assayed for the inhibition of
cell proliferation. In this assay, a conplete nedia was prepared by addi ng
10% fetal bovine serum L-glutamne and penicillin/streptonycin solution to
RPM 1640 nmedi um (Sigma). Colon cancer cells (COLO 205 cell line) were
added to I | ate at a seeding density of 1.25 /wel | /150
L. A sol uf}vg)%o%ﬁfuo‘#sggt conmpound was prepared in conpl et )gdr;@glmggﬁyks%eri al
dilution, th und sol ujian 0L ﬁ@% e wel | . Each
pl ate cont ai ﬁlgg%%tag%@%gn% av@%#éh&ﬁm\%ﬁfngkﬁdo ye@t??grrsﬁfeé:{eg ﬁqrr)gglﬁgg ?“rﬁ‘oo L) was
added to f orosygersonsulfur, apd awhpreind order to measure nmaxinmal proliferation. A
vehicle control jQup was _al sq added to each plate. The plates were

i ncubat ed at 3Peshiiis optipnglly andandepgpden X‘)’I”‘{?Pﬁ'i‘tBWB(I?V“BF? N FHOSRHERS | i / L,
Amrer sham Phanaci qn&%gnmgygglécggd%ngw; 20 CGi/nL in RPM nediumthen 25 L of
this solution %\gs added to each well . The -63 WO 2004/000833

PCT/ US20032¢1R2is dndepéndertly steeted fiomt Rar-ORcSBat-68, YO8 prp.fhelogen,hour s t hen

harvest ed an I af 3t j3di u Si igguid scintillation
count er . Corr%é@i?g’s b'(ran({fﬁzﬁ V'dgt%‘ﬁ% h'eS%Ir{égéeéﬁlﬁﬁlRm’éﬁﬁﬁﬁbﬁfe found to be

i nhi bitors ofC(OINR(R’),eC6D)NER®)gEOCHDDIRIR’)cOUOINGE]), NRIB@B, e 13 Measur enent
of Cell Proli Lo 3 N | .9f Tunour and Normal Cell Types: 3H

t hym di ne | né%f@bﬁ@o% Asagmg 8H thym di ne i ncorporation assay was
chosen as a welehchatas amepmi @y seREtBOom® ordet;er mi ning cell proliferation.

Cell's from,por nal éi ssues and a wde variety of _different tunour types were
chosen f orR alarlserd frome{-siphatie srqymen A 3c&mprbered woneqyelis, @a 8-19ecause t hey

express hi ghpl-g¥eded bRl UL f-BF AEAb&SA (Rydic Mbatdd, pRERly AdéRratdbdd) (See
section 5.3.5 and Bischoff et al EMBO J. X998 17, 3852-3065) and/or are able

to form t unbulyamnsaturaied sngheengh-4 haterpatomsgndepertent] s selogtyd fom a¥ysRibA- MB- 23 1) .
Logarithm ca WS S.were incubated with conmpound for 96 hours. To
nmeasure cel Ihilg%gﬁ%er ati’gﬁ%rln' "hours prior to the2 end of the experinment 0.5
4G of 3H t hyR Hissebstitiedawittedi4 indepersiantiyedelecte@® Igsouper e t hen har vest ed,

washed andeahee, 10601 R0%abed 53l 0RELLY EbYo QLS 2Ib Al oP! at e
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
| XN R—H
I

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

L? is a suitable leaving group.
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the inhibition of proliferation, cpmwere plotted versus conpound
concentration, and the |1C50 graphically determ ned. Table 5 bel ow sets
forth the cell lines utilized in the above described cell proliferation
assay. For each cell line, the inhibition of cell proliferation and 3H
thym di ne incorporation (96 hour tine-point) was determ ned. Table 5. Cel

Lines Oi gi‘gﬂgg@g&df%?e Col orectal adenocarci noma HCT- | Pé’?/USﬁﬂ:i/ﬁBﬁgt al

adenocarcin Leukem a HL60 Mammary gl and adenocar cl noma

MDA- MB- 231 M I den rei-n AT r .

adenocar ci norranme?g’e@rg gsagcé’?dégég’ecg%rgg?% P%?%ggcgo nl\@)g%g P ggc?’ilngﬂ%} R- Pa- Ca- 2

Mel anoma AJtépareBiby rambinRigh @iripouhdidffdrmintia bl withroampytmabofHbiAnid REAEH 64 WO
2004/ 000833 PCT] US2003/ 019266 [001521 Wil e a nunber of enbodi ments of this
i nventi on HAG&MHEEM Tibed, it is apparent that the basic exanpl es may
be altered to provide othefz enbodi ments which wutilize the conpounds and

nmet hods of this inveption.|Therefore, if wll be appreciated that the scope
of this invention is't i ned byF’cz Ppended cl ai ns rather than by the
speci fic enbodi nments whi géze been represented by way of exanple. -65 WO
2004/ 000833 PCT/ US2003 T™¥?claim 1. A nethod for preparing a
conpound of forrmula I: RIZI% Q@ R RY N-T-R12 |

h

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

12 is a suitable leaving group.

3. The method according to claim 2, wherein said compound of formula ITI is
prepared by combining a compound of formula IV with a compound of formula R%-T-H

n a suitable medium:

L2
R | N RZ—7-H
L3 N/,\ K

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

1! 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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wherein: Qand T are each independently sel ected from oxygen, sulfur or
N(R); each R is independently selected fromhydrogen or an optionally
substituted Cl1-6 aliphatic group, wherein: two R bound to the sane nitrogen
atomare optionally taken together with the nitrogen to forman optionally
substituted 3-7 nenbered nonocyclic or 8-10 nenbered bicyclic saturated,

partially S ted, or fully unsaturated ring havi - oatons, in
addi tion t%ﬂéﬂ(ﬁﬁﬁogen bound thereto, independently ?g:ngé?@%#9§§m
nitrogen, oxygen,.or sulfur;. R is - RBsi.s,sel ected.from.hal ogen, NOZ,
o R or A Eaahe el ptien Ry SBrERded AFOM G EHEE iB8h or a C14
al | cyl i dengratdhadnBsulfohid] @ethanestilforiyD) phiapitroplidaylseifigyyni ts of U are optional ly
and i ndependently_ replaced by -0-, -8-, -SO, -S2-, -N(R) S02-, -S@2NR)-,
-N(R) -, - e@epromepbegylsulionylrgrdyidyeromethaqerylioptifo. , - N(R) CON(R) -,

-N(R) S&ZN(R) -, -N(RN(R)-, -Q(ON(R)-, -O(ONR-, -AR)=NN(R)-, or
-C(R)=N-O; each Ar is independently sel ect eq{.f roman optionally substituted
ring sel ected Hr dire method acopedihg toethinndn wbyrein Ic ipehlone o8 icdo. nenber ed bi cyclic
saturated, partially unsaturated, or fully unsaturated ring having 0-4

het er oat ons i ndependently selected from nitrogen, oxygen, or sulfur; RY is
-N(R )2, -OR, 70The SReSiodaaaidiR td dainrd) eheretharftis Jalsgineoptivfaly aibstRued a 3- 8
menbered nmonogyclic, an & 10, e d.hicyclic, or a 10-12 menbered
tricyclic %ﬁ%‘ﬁ%&%ﬂf, OPFSIQPﬁlYa%“PﬁPtH}IFEé{‘ﬁ?‘&Eq@&%-or -66 WO 2004/ 000833

PCT/ US2003/ 019266 fully unsaturated ring having 0-4 heteroatons

i ndependent |y sel ected fromnitrogen, oxygen, or sulfur, and wherein: each

R is optional By Thamethodapeondinta glaimy b whpteiitJe ds Byorgpehieyostspmogigdat i t uent s

i ndepende f : oS Hgﬁuﬁentl el ected from - R3,
o SR?,B} a¥°é‘§°?l"’.§ﬁNfo°§;%’o‘fx‘Eo”,&{hgag‘fl%"gitﬁ’fb&ﬁ%%‘%“é,ig o N Rs, - OO O R3, - C02R3.

- SC2R3, - S@EhpRenylsvlion doomg fluorogetipymsgligipte. - C( O) N(R3) 2, - Or o/ C( O) NR(R3) ,
-OC(ON(R3)2, -NRBC(OR3, -NR3C(ON(R3)2, or -NR3CR(R3):

9. The method according to claim 8, wherein L2 is chloro or iodo.

10. The method according to claim 3, wherein L' is halogen, optionally
substituted arylsulfonyl, or optionally substituted alkylsulphonyl.

11. The 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 R is -OR! or -N(R'),.
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each R3 is independently selected fromR or Ar; Rzl is selected froma Cl1-6
al i phatic group or a 3-8 nenbered nonocyclic, an 8-10 nenbered bicyclic, or
a 10-12 nenbered tricyclic saturated, partially unsaturated, or fully
unsaturated ring having 0-4 heteroatons independently selected from oxygen,
nitrogen or sulfur, wherein: RZI is substituted with 0-4 independently

sel ected Rz2 is Cl-6 aliphatic group or a 3 nonocyclic
or an 8-10 93 @E{g&? bicyclic saturated, partially unsh ura%m%‘];lg%r6 fully

unsatur ot e 08 oo A T SR DL B LT o

i ndepende ' lig/seleelet GoaOR bof 883 7aMebRtedmbBRicycliairdn 8F l0aBGEbeE tityicit Ng the step
of conbi ni ng a coppound of forrrul | and a caonmpound of fornmula RY-H in a
sui t abl e nedPitedrphrtialy upsafyratgdzonfulty pyysapyrate Baving &4 heterogtomsn| e medi um

conprises:  jhdependidil} 80 RedS@dnY 8o erﬁv\%rgzh)or%ﬁiﬂuo gal |y, a suitable base; and
L3 is a suitable | gaving grou E é 004/000833 PCTI US2003/ 019266 2. The

met hod accor di ﬁ@htﬂ) igR&heh that e} on Bwisame omeem@tomfarqt@kmw@w it® prepared
2 sui tabl e medi g3 pesnat b ed by B GRPREKRE: B WRe 1 e "
medi um conpr i ses:additional heteroatoms independently selected from nitrogen, oxygen, or
sulfur, and wherein:
each R' is optionally and independently substituted by up to four

substituents selected from -R>, -OR3, -SR?, -CN, -NO,, 0xo, halogen,

N(R>),, -C(OR?, -OC(O)R?, -CO,R?, -SOR3, -SO,NR?),,

NR*)SO:R’, -C(O)NRR?), -C(O)NR?),, -OCO)NR®’),

-OC(O)N(R?),, -NR’C(O)R?, -NR*C(O)N(R?),, or -NR’CO,(R?).

18. The method according to claim 17, wherein R” is N(R'),, wherein:
each R! is independently selected from R, wherein R is hydrogen or an optionally
substituted C,.4 aliphatic group.

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 RY 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, CHycyclopropyl, (CHz),OH, CO,t-butyl, CH,phenyl, phenyl, NH,,
NH(CHz), N(CH3),, (CH,),NH,, (CH),morpholin-4-yl, (CH,),N(CH,),, isopropyl,
propyl, t-butyl, (CH,),CN, or (CHz)2C(O)morpholin-4-yl.
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i) a suitable solvent; and ii) optionally, a suitable base; and L2 is a
suitabl e | eaving group. 3. The nethod according to claim?2, wherein said

conmpound of forrmula Il is prepared by conbining a conpound of fornula IV
with a conpound of formula R 2-T-H in a suitable nmedium L2 Rx Rzz--T-H N
IV wherein: said suitable nmediumconprises: i) a suitable solvent; and ii)

optionally, sujtabl e base; and L' is a suitable |eay] 4. The
met hod acc&@?%{o?oﬁ”cl aim1, wherein L3 is selected froﬁlﬁ%%’g%ﬁ?“‘

R g i)
accordi ng éran@-H merbered bicgdlie shidratel, partigltyounsetintatedfor fallpomsaturetdring

Dot abr oo piEHRA G BHEERgHom grcpmAe i felted SRR RAOBS B S Yhersibd

accordi ng {64 Gheds %é@nm%ﬁﬁﬁﬁeﬂe%déﬁly%msﬁf@eﬁy dpAd three’subdtitGedi®le@ftgaccor di ng

to claim2, wherein L2 i.s hal ogen, oOptionally Substi}uted grylsu fonyl, or

opt i onal | yfremb®’; QR edRa! N, NOpleso.halogen, -NR et (R, L2EER n§LR;cl ai m 7,

wherein L2 d-sofl 4ar@mich 0 l I at e,
met halnesul f oéﬁgt’é,SIBbI\g(rR;%i t“ﬁfégﬁ‘@%rg@f’%ﬁ;&? ), C@?’Z%ﬁﬁﬁ@g@%ﬁ@f}rf onyl , or
trifl uor orECENEN)S MRIGO)R, -NREC(OWI@SE, @cNBIADMR]. to claim8, wherein L2 is

chloro or iodo. 10. The nmethod according to claim3, wherein LI is hal ogen,
optionally substituted arylsulfonyl, or optionally substituted

al kyl sul phony! . 271 Irhe HicthdtRicbbing &6 Slaigh 2] viherefd RY' 18 al4l6 mupfeRidFully 1S
optionally substituted . al kylsulfonyl. .
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 -R3, -OR?, -SR?, -CN, -NO,, oxo, halogen, -N(R>),, -C(O)R?,
-OC(O)R’, -CO,R?, -SO;R?, -SO;N(R?);, -N(R*)SO;R?, -C(O)NR(R?), -C(O)N(R?)z,

-OC(O)NR(R?), -OC(O)NR?),, -NR}*C(O)R?, -NR3C(O)N(R>),, or -NR*COR’.

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:

X N N\ X

N
J\ N* N=\ N=\
%/Q 'E/Q LLL,LN} :{g/s :{K/O
N 7 2
8 B ) N N
s 07w N 4N )
I T A L
oM\ SM\ /H N
=~ <N | /N )]\NN
% % N

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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12. The method according to claim1l, wherein L' is nethanesul fonyl. 13.
The nmet hod according to claiml1, wherein Qis N(R. 14. The nethod accordi ng
to claim1, wherein T is oxygen or sulfur. 15. The nethod according to
claim 14, wherein T is sulfur. 16. The nethod according to claim1, wherein
BY is -OR or -N(R)2. -69 WO 2004/000833 PCT/ US2003/ 019266 17. The nethod
accordi ng i 6, wherein R is -N(R )2, and wher g}j.n; i el ected
1B, lreliorhind

fromR or ered nonocyclic or an 8-10 nenbere icyc sat ur at ed,
partially unsaturated, .or fully unsatyrated .ri havi ng 0-4 het er oat ons

i ndependent | y 2gl @?l&ﬁﬂlf’ﬁa6%°W¥%t8§§’fﬁ&6xw«§ﬂ?kg%sggm eogionally ch R is R
such that substititsibwith o JubQitFertBeldttddfRgeMethlyD Bthl, ﬁrdpﬁkﬁﬁpfo@%t-myl,t o forman
optionally substituted 4-7 nenbered saturated ring having up to two

addi t i onalcYHePEPYaf Y lndependent |y sel ected from nitrogen, oxygen, or

sul fur, and wherein: each R is optionally and independently substituted by

up to four substituents selected from-R3, -OR3, -SR3, -CN, -NO2, oxo,
hal ogen, - N( R2p2The Detbp&RascordBEy tOcREn 1; €baBia, RZ 508REtionaPatlskEle,

- N(R3) SOI 2DR3,, - NR( L3 N(R3) 2/ i p- NR(R3),. - O NR3) 2,
N O RETBRSRETRE RS B Pepbee R ey s R R Ry i g o cf ai m
17, WhV\/ner eipartfally hﬁsagl(rﬂ'ed,zr fullyeibeitirated exalg lha\%g Oﬁ Heﬁd&nmlmiﬁmﬂemlieﬁﬂy ected from

R, erein i rrogen or an optionally substituted, Cl4 aliphatic group.
. e ehe? SOk Qe or by WA saio S oRHoReRy SbsitielBF P Sno R
i's R such t habe fub8ithids iRIGeRIREy & tdkaR hiiggal eN, -No,f eioyen-cpireonal |y
substituted 4-7 menbered saturated rlpg ha5V|hr'1]% ug to,two additional

het er oat oS (OB MR PR s BY B RO R 1V GEAN@ &N ORI -f ur . 20.
The met hod according to claim 19, wherein RY is selected frompyrrolidin-|-
yl, piperidin-Il-yl, norpholin-4-yl, thionorpholin-4-yl, piperazin-1-yl,

di azepanyl, or 27t &he aisthad e¢covting toclldimy26, whereinei n each ring is optionally

substi t ut ] r . i 2nk Ly .sel-eqt L rom et hyl ,

otbyl oty bS8 BB I HBE oVAREE BRI N8BS Bt ™ 1Y b son

co2t - but yl, tigdiybnsttahy@rheapithyl, Nefzimidazolyl, 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)CHj3, -NHCOCH,N(CH3),,
-NHCOCH;CH,;N(CH3),, -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.

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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NH(CH3), N(CH3)2, (CH2)2NH2, (CH2)2norpholin-4-yl, (CH2)2N(CH3)2, isopropyl,
propyl, t-butyl, (CH2)2CN, or (CH2)2C(O) norpholin-4-yl. -70 WO 2004/ 000833
PCTI US2003/ 019266 21. The nethod according to claiml1l, wherein Rhis a 3-7
menber ed nonocyclic or an 8-10 nenbered bicyclic saturated, partially
unsaturated, or fully unsaturated ring having 0-4 heteroatons i ndependent |y

sel ected f nitrogen or sulfur, wherein saig tionally
and |ndep'ﬁ§ (ﬁ‘ygggbstltuted by up to t hr ee substltuen s se ?ﬂﬁ from

 CCeRs, - S02RE T@gﬁﬁl’%z"f"%ﬁﬁ(t&gﬁgﬁg&@fereﬁw@?ﬂgg@@sd% 9 RS,

- OC( O) NR( B&lyent, & KAlfghdtedByd2ocartIr34 éthdran ardshRIC(HiifCaBIE a potar ci\Rﬁ@Z R3. 22.
The net hod Pccordln to claim21, ﬁéln Rol is a 5-6 nenbered fully
unsat ur at ®81aF FRIGHGSRLYERY oF any HEFEPYEEEMs | ndependent |y sel ected from
ni trogen, oxygen, or sulfur, wherein said ring is optionally and
|ndependently substituted by up to three substituents selected from -R3,

-OR3, -SR3, - CRO- Theopethed accordingigehaim 2Ry wprein sai @ymw a Coctraghbor - CO2R3,

S NPT B e 2, 0L

according to cIa|n122 mhereln Rol is an optionally substltuted ring

sel ect ed fron1 ole.o one of h foIIo n rings: NJ
NN TN~ N R ThomEthg actoiging G ¢ Pl i st PR R RSSO shn o
S ~}=N)=N aHorg\ndNmﬁé hhhlkaﬁhe ehitB niveil bﬂﬁoxﬁt‘d;&i skilgheteartic indtalhyiBide)dremhei n R21
is a pyrazql havi n to two substituents independently sel ected
from-N(R% lne o ?1@¥£§m¢54 al i phatic group. -71 WD 2004/000833
PCTIU82003/019266 25. The nethod according to claim 24, wherein Rz1 is a

pyrazol e optionally substituted with one substituent selected from nethyl,
ethyl, propyl, 3%s&B¢msipd ageopding/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:

Tablel.

No. V- Structure No.V- Structure

5 o
| OELO” gk J@L o

3 H ; y | Hy
S j,/T{ng 4 1 D/ L‘g,/\“
LSD/N o (\\)N s
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cycl opropyl,

ni trogen,
up to thr
-C(O R3,

or phenyl .
an optionally substituted
an 8-10 nenbered bicyclic saturated,
unsaturated ring having 0-4 heteroatons independently
oxygen or sul fur,

é@gé@ﬁﬁ&k&fg§

NR(R3),

26. The nethod according to claiml1, wherein R22 is

_-NR3C(O R3,

or
sel ected

- N(

ring selected froma 5-6 nenbered nonocyclic or
partially unsaturat ed,

fully
from

wherein said ring is optionally substituted by

ts independently selected from h%f@%@%ﬁg}’l‘ - NQ2,

-N(R3) 2,

- NRBC(O) N(R3) 2, TRNRSCOR2RI—27—Thetethog—according—to—ctartm26, wherein:
R~ is selected N?d%1phenyl§UP%WGazolyl NpM-azol yl %wxmuyl pyrijdazi nyl ,
pyrazinyl, napRthyl,  tetranydrgnapntnyt,— beuzint gazor yf~ benztt|i azol yl ,

qui nol i nyl, qui|jnazoli nyl odi oxi nyl , isobenzofu , |ndanyl, i ndol yI,

i ndol i nyl, indazolyl, or nolgnyl, wher ei n s o |onaIIy
substituted wi fh &Jupjto thr d nt $ |1depen?E%i¥$E:F from-d,
-Br, -F, -CN, {CF3,|-00 - CONHEt -wHZ ﬂNHSCQNb,

- NHSQ2Et , - NHSQ2( n- -NHSCQ(lsopropy ) COEt’, - NHCOCH2NHCHS,

- NHCOCH2 N( CO2t -Bt-EH3—NHCOCHZ NCCH3)-2; A RCH2N(CCH3)-2,

- NHCOCH2CH2CH2IN( CH3) 2, - NH cl opro yI), -NHCIXlsopr yI)

-NHCQ(i sobutyl ), -INH ( hol i n-4-yl ), | - NHCOCH2 nDrpholln 4-yl),

- NHCOCH2 CH2CH2 (| ror plpol i n- y t-butyl), yCl ohexyl )|, - NHWe,
-Nve2, -0OH, -C?b 7 Bthyl h@;ﬁ%irdbyl, |sop gikiaznmk% Qutyl . 28. The
met hod according to|cl epn RRd has nt® sellected from
-NR3C(O) R3, wherein} gadh R3 is |ndeperdentl ted fromR or| Ar, and
wherein: Ris hydrogen or _an optionally substituted Cl4 aliphatijc grdup.

-72 WD 2004/ 000833 PCT/ US2003/819266 49. The net hod Cording tjo claimil
wherein said syitable sol WS a protic sol vent , « | ogenat ed

hydr ocar bon, ar ether rona i g rocar bon, a pal ar a.pon- pol ar
aprotic sol vent|, "Or x U| ~ t ’%oﬂp 30. Thelqﬁiho cof'ding to claim
29, wherein saild soI | 5 stréight b} aficied”al kyl %Icohol

et her, or a poljar oﬁ olar aprotlc sol ver 1. The nethod according to
claim | wherei f—saig—surtabte Udbc Fe-detected fr

U 11T UITI
Kmi;§>

11 12 J[k L Rr“*
(\N NiS/O/ o
H”
T
13 14 13
O/{NL/LS/O/%
15 16 /(k H N Hy
SUShE
4T
IQN
17 18
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an organic am
hydri de, or an

sodi um car bonat e,
sodi um hydr oxi de,

ne,

an al kaline earth netal
al kal i ne earth netal
claim 31, wherein said suitable base is selected from a trialkyl
pot assi um car bonat e,
or potassi um hydroxi de.

sodi

car bonat e,
hydr oxi de.

um hydri de,

an al kaline earth netal
32. The nethod according to

anm ne,

pot assi um hydri de,
33. The nethod according to claim

1, wherei nvﬁgi(f%/ﬁ%kﬁw is used to prepare a conpound sgi©ges2063/0h9206N t he
following Table 1 and Table 2 conpounds: Table 1. No. V- Structure jNo. V-
Structure 2 c.Xre I 5V _Y-T=-T U N ~W 7T W 1 NJ FI-+1,V1 CH -73
WO 2004/ 000833 BV LiS2003/ BTYIEE no. PN | uct ur e FBWE St ructfre WHe N
H7,Naw56F S|CH HaH /Nr" W ¥8 N| AHa H=E 9H y-,c", 10 H-Ha H,
H H H et H/
Ot ot
M |(igj::r o r“wJEtl\ °
5 A
Table 2.
[
Y ) [
N N HN 'A \
| /'\/O/\ﬂ/\ N /Q/“T\
5 I | 2\5
I-1 I-2
Ay
B QP
O /(KN /Q/N\"/\ rave
I-3 1-4
N,
0 N
n\/\T I N)\S/O/\!’l/\ O‘ N)\s
I-5 I-6
[\
Hy g/ I \N
I XN n\[(\ ] S/ "
N N/J\s T T | l jI\/[::T/\W/\\
u /N\/\ﬂ N °
1-7 I-8
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VIAIIJ CHa 451 m1l 5~6+~ 12 e NN' ~N off, cH k ~I 13 14 or Il r~-s
o cHYy Na HN 15 14 H=/ wy( N C>~CH1l iNN171- S~ k 18 H IAN |

/ \ 0 ~Il S O-74 W 2004/ 000833 PCT/ US2003/ 019266 No. V- Structure No. V-
Structure N ;NHHnNn X 191 | 20aJ Table 2. HI H \~ HN
WO 2004/000833 PCT/US2003/019266

P A
o AT fWOJ@LS or

I-11 I-12
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i ~~Inl N 1-11-2 J~"/ ygy~M XN Xj Il X . ~1""///J333J

~f 4YY~JJII~~"vivviJI] H1-3 1-4\/N HHNMHNI-51-6 HN | \N ~~1 / | N
f NN A 1-7 1-8 -75 WD 2004/ 000833 PCT/ US2003/ 019266 X ~~////~~ YYI ~~NN
lopy y | NI SN" Ns I, 1~1 1-9 1-10 JI HN~\ HNr 'NNs ( ~NN5 Xd'

1-11 1-12 x I NI N \ | ~ 1 / > 1 O H1-13 1-14 HN N

WO 2004/000833 PCT/US2003/019266

H B

Sor oo
o o

I-17 I-18

! 0 4
\J/\W N 3 l \E/\\
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1-19 1-20
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AT Gt
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1-23 1-24
JoSenueenn
1-25 1-26
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XN "~-HH o~pHN J1-15 1-16 -76 2004/ 000833 PCT/ US2003/ 019266
/

XXHH ("~ry N I I I ~s~~ JNN | XV \~/N, IIbl"( W 1-17 1-18 ~" u N
X~ pXNHENN/ 8 1-19 1-20 HNNH21IHNN N9\N/ H " v Nry/ 5\ H
1-21 1-22 HNHHN N  ~N~~H 1T " NN~H 1 J,s 1-23 1-24 \N/NHN/ N ~ XN ~ N
\1(/// ~I /~H\ H(\ 1 /~H\ N1~1/1 19 ( "NNg
WO 2004/000833 PCT/US2003/019266
' \
e austend
~ SUSh 0 A °
Ho/\/\) \l/
1-27 1-28
A e,
N vy S oYYy
QO J I T Qwumsﬁ !
I-29 I-30

JoSen ol
s Qﬁxﬂ o

/
I-31 1-32

NeVegaNioVenn
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e
1-33 134
X n\ﬂ/Ao X H HYA
VsUeaneWelen
I-35 136

-78-



1-25 1JlI 1-26 -77 WD 2004/ 000833 PCTI US2003/ 019266 NN HH N ~N ~ N HO |
1-27 1-28 XN| HH+~H HHV NI -8\ | VV~H/~S| N HH1-29 1-30 HN
| H<l Hry \In</~~/j'1{ OONOO NI ~g\ | y<l /N-JI HNI 1-31 1-32 NN 1
\ NNI I H- N '"NNSNN6J1OJ 1-33 1-3 HHHNN NN ~~V\NI N 'S
| > 'N /ANIT N9\ HVVHI1-35 1-36

WO 2004/000833 PCT/US2003/019266

CCoan D
AL e

137 1-38

A oty &(»:10 o

o e
sUeanls
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0

I-41 142

1-43 »
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N
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-78 WO 2004/ 000833 PCT1US2003/019266 )N XN HI \ r ~~NI N HNN Y~ |
Jlo~\ I~ N~ N1-37 1-38 HNH /~"' XNIJN/ I Nu ..NI N5\ ( O1 H 1-39
|-400\,( HA HHN/~N "I ~x ~Nrv s 1-41 1-42 1 ~-Nr W' Nv/ JNI
N~s \ | JN ~~1-43 1-44 \N2N I \N H/ HNHHNH IJN/ H ~~ NI \ "NN
oVvJ HTN 1-45 1-46

WO 2004/000833 PCT/US2003/019266

A A
Ok b\Q fO”YA

1-47 I-48
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ey H n l | /@ o
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-79 WD 2004/ 000833 PCT/ US2003/ 019266 xx~ ) | x J ~~J 1-47 1-48 /N H1 N
/3JJ111 Hx HNHXx ~N'" H N" V NN 1-49 [-50 HN\N ~N 1 N Iybll \ H/~
LNIN-5 U 1-51 1-52 1 r~ NNH HNHN-HN NN s\ "AAIl "NN\ ~I/ SIN
1-53 1-54 NH N HN/ HNNN/ I YN~/ 1 N6J" NSI-551-56 -80 WO

20041000833 PCTI US2003/ 019266 N~NH

WO 2004/000833 PCT/US2003/019266

o
o

I-61.

34. A compound of formula V:

jelent

HN
Z
‘/\N Ny
RS N\/I
Vv
or a pharmaceutically acceptable derivative or salt thereof, wherein:

R’ is selected from hydrogen or C;.4 aliphatic;
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HN HN/ Ol ~N Ov \ 1-57 1-58 NINH NNNH HNHNHH NY 0 o ~N N IDJl
1-59 1-60 and HN a~ J Nom \ I-61. 34. A conpound of formula V: Rs \N HN
HH'o0" I NR7 r“N N5 R5" V or a pharmaceutically acceptable derivative or
salt thereof, wherein: R5 is selected fromhydrogen or Cl4 aliphatic; -81
WO 2004/ 000833 PCT/ US2003/ 019266 R6 is selected fromCl-3 aliphatic; and R7

i s sel ect e(%v(f) 5{%4 00%%534 al i phati c. PCT/US2003/019266

R® is selected from C 1-3 aliphatic; and
R’ is selected from Cj.4 aliphatic.

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 R 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
Joll )
A /Cg
. | ) MY i
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35. The conpound according to claim34, wherein RS is selected from

hydr ogen, nethyl, ethyl, t-butyl, or isopropyl. 36. The conpound accordi ng
to claim35, wherein R6 is selected fromnethyl, ethyl, or cyclopropyl. 37.
The conpound according to claim 36, wherein R7 is selected from nethyl,

ethyl, t-butyl, or cyclopropyl 38. A conpound sel ected fromthe follomdng
Tabl e I C Table I . V- Structure No.V- Str

~~N G ~( O&Bqﬂﬂg'ﬁ“si‘? ij\|~ ~u~' 3311 ~~NN spy\/J H PERS o ?"N"ﬁ‘h SR-~, A

CH/'V CNa H i H HRH—ccH——82— 020041666833 PV.,13°D“D"/019266 No.

V- Structure NS«?-\Y- Struct Stectutg "a 7 |NQV8|H\ NnwStRicRrfN H CHd H 12

H, /d ) H Ho /[((N"
7 L 8 H !Y\H,
M@f&t{@kﬁ L N

9 JEéL{EZJ”W(\m, 10 E%QF:}JEti:J:erEAwm

H [
11 12 [ i
S/O’ C)/(Nits /O/Kg)/\ca
e

CHV

13 J:k 14 ' jl%[:j/LT/S

15

Oﬁiﬁﬁ M PUe¥oas

17 " N?féi 18 ljﬁ'il::rﬂn/lﬁ
K:Tlik &:} Mi%

" &pr}i«@nf ? /OI\/ T\
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1/~fN "1l fHa rN~5 VH W NNNH / 13 H14 H cHYNJ Ha HEN 15 16 Ar

"gN c(/ 11 iNIZ\NHNHj(/'"" 18 NH rS" " rN 1 ~N H19r | ~\ | A
20 1 :\ /V -83 WD 2004/ 000833 PCT/ US2003/ 019266 39. A conpound sel ect ed
fromthe follow ng Table 3 conpounds: Table 3. I "k - a H" I "NH V-, 1
V-, if N/ Ham qco 10" O | \ Fo '"cH Il N H®&&ol

WO 2004/000833 PCT/US2003/019266

39. A compound selected from the following Table 3 compounds:

Table3.
b Lo
el ’\,N @_

V1§ () w V-1ii H\NH
e AT ~ N/)\M

i , Ny
o O/[L;is/@ %A o o I»;v@ N\ﬁ

V-1v ° V-1vi L it
Jeisag Nebens

V-1 vii N mﬁi SJ@(NEA V-1 i . M(é“\:/@&’f&

V-1 ix /(\ I;j\{@n\’f& V-1 /(\Mf\NisONjf

Ja g s
H HA W
V-1 xi " V=20 .

e o

HCI salt

40. A composition comprising a compound according to claim 34, and a

pharmaceutically acceptable carrier, adjuvant, or vehicle.
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V-, 1ii V-, iv!il / HI\ ~w V-,vV-1Vi i~HJCHi \NHD HV-, Vii H
V-, Il g ,0 Hyc ai | \N~tli I \NW HHHHHV-1ixrs v-, XHo O IN
HODP CH V-1 XI IHV-20f I///\~~jl o [/~"~ HC salt 40. A conposition
conprising a conmpound according to claim34, and a pharnaceutically
acceptabl e carrier, adjuvant, or vehicle. -84 WD 2004/000833

PCT/ US2003/ 019266 41. The conposition according to claim40, additionally
conpri si nYaa29044090833prol i f erati ve agent or a chenot her REAKS203QLP36( . 42. A
met hod of inhibiting Aurora-1 in a biological sanple, conprising contacting
said sanple with: (a) a conpound according toclaim34; or (b) a

compost 1 on 26507tk Bind i Eh ALl o o AR A! ol ror a2 [ o

bi ol ogi cal sanpl € Sald ea ) a conpound
accor di ngproliferatiod mgeﬁtﬁloracuheméth&rape\moa'gml t| on according to claim40. 44. A
met hod of inhibiting Aurora-3 in a biological sanple, conprising contacting
said sanple with: (a) a compound according to claim34; or (b) a

conposi tion amomﬂmaﬁod@fﬁhamﬂgﬁk%orﬁ mé\bmsgs&dsmple r&bmphﬁlhgg FLT-3 in a
bi ol ogi cal sanpl e, rising contacting said sanple with
contacting said s ple with:
(a) a compound according to claim 34; or

(b) a composition according to claim 40.

43. A method of inhibiting Aurora-2 in a biological sample, comprising
contacting said sample with:
(a) a compound according to claim 34; or

(b) a composition according to claim 40.

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 FLT-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 i)atient, 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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(a) a conmpound according to claim34; or (b) a conmposition according to
claim40. 46. A nethod of inhibiting Aurora-1 in a patient, conprising

adm nistering to said patient: (a) a compound according to claim 34; or

(b) a conposition according to claim40. 47. A nethod of inhibiting Aurora-2
in a patient, conprising admnistering to said patient: (a) a conpound
according to claim34; or -85 WD 2004/000833 PCTI US2003/ 019266 b) a
conposi ti oVAeWHPWEHg to clai m 40. 48. A nethod of inhiBFVVFOMI B a-3 in a
patient, conprising admnistering to said patient: (a) a conpound according
to claim34; or (b)®kHmesdieeacirdRg O di®dOt o clai m 40. 49. A nethod of
inhibiting FLT-3 in a patient, conprising admnistering to said patient:

(a) a conpound according to claim34; or (b) a conposition according to
clai m40. 50. A&t m@ogpfinmwmgmwgr%m@rmﬁqqt, campoisiag 2dminigteingte, and FLT- 3
in a pati e{%gd «@QPprising admnistering to said patient: (a) a conpound
according to &t m 34; or (b) a conposition according to claim40. 51. A
met hod of treating darcemponndaqeatdisgtb ciimpdj®i ng the step of adm ni stering
to said patient a copposition acco%gliln Q claim40. 52. The met hod
according to clai m 3% tERPSLeRgeP %g’ Oadministering to said patient
an additional chenotherapeutic or anti-proliferative agent. 53. The net hod
according to claimb51, wherein said cancer_is selected from nelanoma,

| ymphoma, neur offl- A ased of ilibitingf L 157 ima paticale comprising adminiplghing ©1said, br east ,
lung, ki dngy:ep@vary, pancreatic, renal, CNS, cervical, prostate, or cancer
of the gastric tract. 54. The nmethod according to claimb51, wherein said
cancer is selected f(Rlongompound 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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acut e- nyel ogenous | eukem a (AM.), acute |ynphocytic |eukem a (ALL),

mast ocytosis or gastrointestinal stromal tunor (A ST). -86 WO 2004/ 000833
PCT/ US2003/ 019266 55. A nmethod of treating or |lessening the severity of a
cancer in a patient conprising the step of disrupting mtosis of the cancer
cells by inhibiting Aurora protein Kkinase with a conpound according to
claim34. 56. The nethod according to claimb55, conprising the step of

adm ni st erwogommoossai d pati ent a composition accor di ngPCHUSL083/0M9268. - 87

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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