WD 2006/ 135719 PCT/ US2006/ 022411 1 TITLE OF THE

| NVENTI ON AM NOPYRI M DI NES AS Kl NASE MODULATORS
WEROSSIREFERENCE TO RELATED APPLI CATI ONS Thi s PCT/US2006/022411

application clains prioritylto U.S. Provisional

Application for Patent No. 60/689, 715, filed June 10,

2005, and U.S. Provisional Application for Patent No.
TIIA¥ OFITHEINVENFIOBecenber 16, 2005, the entire

di scl osures of which are hereby incorporated in their

entirely. FIELD OF THE | NVENTI ON The invention rel ates

AMENOW‘R?M QWKH(I%%EM@WL RS protein tyrosine

i nase ators re particularly, the invention
relates to novel conmpounds that function as

criutEbRNeE T R APRLLCATIONS T rVent i on

relates to am nopyrimdines as inhibitors of tyrosine

Th1§ya§5?ﬁ@a31l n &IQ gheﬂtgﬁ kd 37.5¢ 'I*ﬂ)%slﬁﬂﬂl %&)pﬁ_&{f%n for Patent No.

nes reported w th usef ul
60/639%T 5p dilied dumar d)@,em(lSesand U$ S5 Poer8Fignal ndipphivation 4a6 8atent No.

oort BB Bt JHesoheng ) 2 s s BoPHTEn RESIVEL R ey

incSrpaRekdnig iatieshtgQypounds for treatnent of psoriasis );
10108480 and 2002068413 (preparation of

pyrazol yl pyrim di nes as insecticides ); W 2002050066,
002068415, US 6653300, US
FI%%%@%&@%Q&4?, US 2003055068, US 2003078275,
US 6653301, US 2003105090, US 2003004164, US 6656939,

The4avertHH 30818 &Pnotebcripdidiad tha/turndf0d 4d brbocdn twbsine kinase
2004157893, US 2004132781 and US 2004167141,

modygiotsz M@TCG@WUS thesayetion selpfestanaqy ekeerpr@Inds that function

o G L5 d0r ARAR I T 'S 51 S 1070

aryl pyrimdinam nes as CRF inhibitors ); W
2001085700, V\D 200108 nd US 2003171374
BAF;K@BMD Nﬁt@g am no pyrimdi nes and
triazines as HIV repl ication inhibitors ); WO
2001085699, WO 20010' 85699 and US 2003186990 WO
Thefeent BF249orPERt¢sIS0 08B Ritidineay iphibitarsafitpiesing kinases,

mc(;@n%(r}%_lglgiz()f T \é(%efp%g t F %xﬂdulac?sr}lave% rgreBXrte({n w% usgf)ﬂ
thefpbutid ﬁﬂp&ﬁ@s@r(zl@ﬁu@%?h%dwé nehasEGraammRards as

[(te\t/rla;oli;fb?pisezlyl)methylammo]pyrlmldmecarboxylates and related compounds for
treatment of psoriasis }; DE 10108480 and WO 2002068413 (preparation of
pyrazolylpyrimidines as insecticides ); WO 2002050066, WO 2002066461, WO
2002068415, US 6653300, US 2003036543, US 6664247, US 2003055068, US
2003078275, US 6653301, US 2003105090, US 2003004164, US 6656939, US
2003022885, US 6727251, US 2004116454, US 2004157893, US 2004132781 and
US 2004167141; (pyrazole compounds useful as protein kinase inhibitors, and
therapeutic use thereof) US 6107301 and US 6342503 (preparation of 1-N-alkyl-N-
arylpyrimidinamines as CRF inhibitors ); WO 2001085700, WO 2001085700 and US
2003171374 (preparation of substituted amino pyrimidines and triazines as HIV

replication inhibitors ); WO 2001085699, WO 2001085699 and US 2003186990




2000027825, US 2003114472 and US 2004039005

(preparation of arylam nopyrimdines as inhibitors of
waolodenaghe cati on); WO 2004058762, WO 200405878CT/ARTN0&IR2411

2004152739 (preparation of Ppyrrol opyridi nones as

mtogen activated protein kinase-activated protein

ki nase-2 inhibitj C unds):... WO
e REFEPePBLEP )RR ATRRAT P AEAREA 90 poppomas
(prePABNENbS ehyiiinabenzohiviles andelaed compouds 20VHRASRAIVO
and US 2004097531 (pregar ation of imdazol pyrim dines

20000778281 &% 3e0HdpbhiarsUaL004@399P e (mrprirtioile

i nhi bit.oks): . y r ) ; Wi a,
arylpfHodiftidines & SinRud et HYCRKAAG, WA DBh4058765! W
200@01?876_3 @@U@m?ntmagpﬂﬁaamr bf p;hmigpyridlshmmis g‘mgxﬁmgme:

.a acll e synt es] s Q t l azol e, . pytazol e an )
actiyed PROEIMEINAN AGjLRte] @EOteIiipasET2 ighibitiE Ceouads): WO
2000 iR Qv RS R b ing
HIVQrarSnyissiRanp@iQ 20G40§5883 adndy 8004057 gssmrematngl of

o RS SR i SR B AR
also2 SWhdakiBAS Wagns¥ Wiatigita sy HPMohaABIR afat BY Heapidn ¢l

met hod for processing of silver halide photographic
arylrithaoseatiyarbaicies oogopeny! vethiroyapas pacilesygathess of thiazole,

2004082586 .(.3, 4- di [ Or I, £ ; WO
P EIRe iy e B slbY B chERlGpssa)
(TaReBREYGH] 46110 71198] ahd Tuyiyt, Bawhyd GuiBhehan WendolisA.y Tamkn,

_copper-nedi ated aryl am patiqn), Praqtejn kinases a%g
Ch@féy%lla@p@wﬁ%r?e goyel ringesvdiching ampatioty fepYgHion of 4-

.nat i . t N7Ze S . _of 3
e s ARy e (Bl PUIERS- P AR B RB LR AETIDED
25(5BERS. Dfdioar alsdir B2 HE90 ékavelopsr anid methodforprocehring of

. comounds whi ¢h inhi.hit ei j f tio ar e
silvgepsRacappamrenabrE MRS Hi BiGout L psdes
20020858%US ACERyRb-2M-BRbIRs ki AREEIdAH! WELO®D39T8®and US

over expression or inappropriate _expression of nornal,
20041 52896Rrocpssdoethe miepmaation of pyrrakidia ethﬁgmwna)%éﬁ paa

of _extensive study,and has been denonstrated to play
copgersggiiael i antastion)

n the devel opnent of many
di seases, including di abetes, angi ogenesis, psoriasis,
restenosis, ocular diseases, schizophrenia,

rheumatoid arthritis, atherosclerosis, cardiovascul ar.
Projfik kgt AROAREF COMRRNTLY of (Bt SPA RRNEFPR PETvRY Rhish

L1OA (B 1 alsRihe 1€ 934 AFP 4 the hydroxy group of
cadi 48 el ler Tl AP Bkl n sum i nhibitors of .
tyrguim, eérinclani/as dxedrinergyiues of prateinst Thius.yconmpounds which inhibit
pro%e:rine ﬁitngseenftungtgons %en\?aquz?bqg t001Y £OF Iassgslsf'negatﬁee physiological

consequences of protein kinase activation. The overexpression or inappropriate

expression of normal or mutant protein kinases in mammals has been a topic of
extensive study and has been demonstrated to play a significant role in the

development of many diseases, including diabetes, angiogenesis, psoriasis, restenosis,
ocular diseases, schizophrenia, rheumatoid arthritis, atherosclerosis, cardiovascular

disease and cancer. The cardiotonic benefits of kinase inhibition has also been
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The Trk fam |y receptor tyrosine kinases, TrkA, TrkB,
and TrkC, are the signaling 5 receptors that nediate
wo beehBomogi cal -actions of the peptide hor nonest/ok200br822411
neurotrophin famly. This famly of growth factors
i ncl udes nerve growh factor (NGF), brain-derived

eurqtrophi c.factar (BDNF), and two neurotrophins
studied) T g, Sefibiy ofproscinsineses bvpaunticslas Wilitsepithe teasment of
hufah AnBRNmadeNd- 4. BDNF pronotes the proliferation,

di fferentiation and survival of normal neura
conponents such as 10 retinal cells and glial cells.

h . tly b g d , L 2004 A
bt B EEESnS iR 5588 455A TG, and kb Gara asieonine
recaptofy et médiﬂtebedgibaﬁ ML E §ﬁl|§’1(se )p@f)%:%g%eof the

i ndependent cell death (anoi .
neyrpiepiun unily. ddiy fagilyaf \enowthl tachors inclndes neetd grotveh factor

! . N . . e #
OGS Rk v DA R LN i i Bl g T -
3, aelWDAs T B sdrags ds haedeptdrfoLb&th BIVE 8hd NTeft BRNF lﬁ?{%otes

h t hﬁl&éau,se of nortality in_ cancer. Qher studies (see,
e Fatiogs differsptiationpnidsyrviv of nomud neumal pemponghtssuch as

retDHORRS bRE ofi1 3 BONF agoni sm of TrkB is capable of
bl ocki ng glsplafin i nduced cell death. Taken

toget her, these results suggest that TrkB nodul ation

t i R bech nareaores Dater 20Eaus SEcfiotonR) 97t dndpad-i0)

hatli . : . . s ;
PO ol RRE R sl SBro ol BP nchioflel i Mliehdeie cen
deaﬁegﬁljgtkpﬁj eichorage lindepgadent cadl amvivhledlomisittior &Is taatigrate

ﬂm@}ghg}rf% %}%s?éen%g lé:ﬁ"?:’lﬁlgtzﬁ%r{gt h swél? g{lsfagg 8%3% ﬁ[fhiiscmlgtiaaggé gr@éess is
ofteti defpemeibld fok it@iTailue S esdePraffhehiiltho Balse BF Iﬂiolﬁaﬁé R
a

It is of particular inportance in the mast ce
cangery tQthey siudien(@ery Eancdydiettal@03 Apt K; t98(iulad- pottant klsb
stem and Bro enitor cells, negakaryocytes, and a
suggebeckthaiB F\I}‘ﬁqﬂwsm @riaBris capable(af ddqcking cisplBimimdered cell

+ deaftf Lok Mot BRI S AR RR b on i 8 i

target far vizhinoemt osdmag arbmaligdaheproGidraiel discagdsNMP¥cilRY Bimor

di been inplicated in a variety of nalignancies.

15688%% vation of c-kit contributes to metastases by
enhanci ng tunor growth and reduci ng apoptosis.
Additionally, c-kit is frequently nutated and

Thegeeapientatbsing kifmse c-gitrtndstsiligahd Steno@ell FhatoDSCH) GteSdksdntial

nd Ligand-nedi at ed, act.ivat.i o 2006/ 135719

for iR 0S rsirReiesis e ey, SO AR aneiink ISisheofitheg
henRAfRRtR Hig8Rhy Wﬁ%nﬁ@éeel%vﬁ@%ﬁo@i@e{iwﬂ lditfereditioftO)

The c-kit receptor also is expressed on nore than 10%
adhggiomangsfugctionabamivetionidt is of particular importance in the mast cell and
erythroid lineages, but also acts on multipotential stem and progenitor cells,
megakaryocytes, and a subset of lymphoid progenitors (see, Int J Biochem Cell Biol.
1999 Oct;31(10):1037-51). Sporadic mutations of c-kit as well as autocrine/paracrine
activation mechanisms of the SCF/c-kit pathway have been implicated in a variety of
malignancies. Activation of c-kit contributes to metastases by enhancing tumor
growth and reducing apoptosis. Additionally, c-kit is frequently mutated and

activated in gastrointestinal stromal tumors (GISTs), and ligand-mediated activation
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novo acute nyel ogenous | eukem as (AM.s) and 95% of
rel apsed AMLs. C-kit nediates proliferation and
wanddsragapt otic effects in AML (see, Curr Hef ne¢DUSROR022411
5 2005 Jan;4(1):51-8). C-Ki4 expression has been
docunented in a wide variety of human mali gnanci es,
i ncl udi ng mastocytosis, mast cell |eukem a,
of 83§t i PkdabmShisOmb hip @hSdrs (e8I Wuk Res 2008V hy;28 Stpiflal:S11-
Killer/T-cell |ynphoma, sem nomm, dysgerninona,
20).Fhectkit eegepiondiails expessediamn metel than Hife o plests dwfid % of de
mal i gn Il \C j [ vakian
nog itk B o e et A R o SRR R
mddadteeproffdrationaaldant apopiogt effadts BBMIeGear®iry Flinatol Rep.
carci noma, pediatric T-cell ALL, |ynphoma, 'breast
Zogéﬁﬁ;ﬁﬁﬂﬁélﬁgd prostate carci noma. See, Heinrich,
Mchael C. et al. Review Article: Inhibition of KIT
Tyrosi ne Kinase Activity: A Novel Ml ecul ar Approach
C-Kiit éxipeesdibn ineb¢eamatocumEntid i Poddet vavietyhsl Hugeamoalenandits

ing i sy ot Sel INge i et Rl Tl b, Sagasl

i - !'Wﬁ' { {mihb ih&RE By HRCLSciAGHE small-
na?%rﬂol&d}g?%@ Eg i ndi 5r%’ %)f 1FL1'?'lgf&§%erﬁ1e FLTS%ecep?or, sma

cellgg caedinomednalignast thelpadmai,iademoid 2gstici capaieoma, O hfarp)

and STK-1, a receptqr ;tyr.osin i nase K) _.expressed
caB e O R R g e RS el o B £ 75
angRRAcOME QFRIS MR TH BREABLRPSedsdric RIdeIt ABL., Ighpyemalbreast

rmportant role in proliferation, differentiation and

capgiRpRIGPestatecardiRoTaR r $agg Hawrichs Mithask G 56 pk Reyiewrhgicle:
i ' ' sed | ai
N e e

TrabtmeM 6fKITaPsitige Mhalifhdndieki gand have defi ci ent

henmat opoi esi s affecting hemat opoi eti c progenitor
cells, dendritic cells, and natural killer cells.

T Rk s Ay O EP SIS (EL TR0 Shp ofhe cSokBRT i,
affeatsttior dev2RpR)ent of7huBipledienTatepdictipalineages: Thev@efiferts occur

e ed..b rr omal cel| nd ot her. cel. |
iR T g sEEERFERS BN TGPt pid rdPe 0 i
kiR4s8l) (FRL BB TH- 154 RBRi8H dyfosinekiRge qumP efftdsed on

dendritic cells, and natural killer cells, WO
heppo@oidE 1N PoipiogemEs colks e FIoT 3 genstengesics @jngembrane-bound

w53 AL R PR Bl P b
cells gorigencrmas Heatapoibiis. OThOELTh genenis nedslgrkp@bsed by early
méb?}&%gx?lﬁ E}yltgglié?l &é}%fm&@ﬂé.@&%%l{%i ?IIiI%r}ETE te?gll. flice lacking
flt3 ligand have deficient hematopoiesis affecting hematopoietic progenitor cells,
dendritic cells, and natural killer cells. Blood. Jun 2000; 95: 3489-3497; Drexler, H.
G. and H. Quentmeier (2004). "FLT3: receptor and ligand." Growth Factors 22(2):

71-3.

The ligand for FLT3 is expressed by the marrow stromal cells and other cells and
synergizes with other growth factors to stimulate proliferation of stem cells,

progenitor cells, dendritic cells, and natural killer cells.
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nyel ofi brosis with nyeloid netaplasia (MW, chronic
i di opathic nyelofibrosis 5 (I M), and pol ycyt hem a
woesm/1692¥) , the cytopeni as, and pre-nalignhant PCT/US2006/022411
nmyel odyspl asti ¢ syndrones. $ee Stirewalt, D. L. and J.
P. Radich (2003). "The role of FLT3 in haenatopoietic
mal i gnanci es.” Nat Rev Cancer 3(9): 650-65; Scheijen,

HeBhatopaitic disobliersIire fpké-mali g HisordByy 6fthese skstems end include, for
oncog@ges i n naormal hemat opoi esis and hemat ol ogi cal

1ns§ﬁn§@ myeloprobiges ﬁfévez@§c2§§rs sgh 25 §mombocyithsme gssitieh|
éb?ﬁﬁ%ﬁ@% ?egr%ﬁGWélo 4 mkfiS1 alrgfrﬁg}ﬁy@log;lbﬁﬁ% (&ﬂf)m ng

one w”an
myﬂcﬁ&uﬁsss with anﬁsldlmetﬁ;ﬂam(Mb/MQ dlmrm@mhopaﬂhd' hyelofibrosis

D EP g e e SStopptivd ahd DEBAREUB at *hi gh
ms{enggéé@as@fc s§ t 8td QBSWRRUSEL. aa@ldqnp oRidial {2@@3) "The role

I on h—FLTB receptor and downstream
of %Témhmnwmnalmsmlbﬂ YNBaBewCanogad{%01650-65; Scheijen, B.

t ol. qgi i | ude. | euk
and §I54GAE G TR K GRS STk Regreips et
hefhalofsbica ilseshe MOk bthe 1 ¥NPEPMAY3. and nyel oma-- for

i nstance, acute |ynphocytic | eukem a (ALL), acute
myel oid | eukema (AM), acut e pronyelocytic | eukem a

e A B WA A o
systéed, khe Bigtr@arrdiin g fyﬁ{;ﬂaﬁtld: ei§sads. |Whléfem i npAbbl)bone marrow, .

anapl astic_ large-cell |ynphona ( prolynphocytlc
FMTé (FREYFSHOR ISveStricted @%@ﬁrlydorﬁwﬂ@ﬁe%e gfbltqn&awle&%@rﬁlalgnanmes

TS ot |
O e ar e et b ar ™ il R ed nducion
of (HVIHI_)T?: reyertachpd gloasistiraans ;nm(tb‘cume @a@mﬁqusmbly Ras activation.
el lif t 2 t
ErioEe oo npuRgIbReR i habes ek o
lyrjﬂ_}ahonﬁ) ﬁodglk%‘é &see%% (@0 cz(ll%@ EkmFl 1§/§1pﬁyh§f 'aﬁ’d‘ﬁly@l‘?oﬁla« for

l'eukaém a.™ Br Haemat ol Myel oi d
insgzace.Aentei lsmah@b'uaé@kkcm @&m @wtﬁmlomjtegkmmw\@e)e acute

R Ay B T 3 el

mybRfid fe)uké’xﬁﬁr @MLﬁ thMﬁIoaidu&Bphlﬁf: 1&%&&3112{1@%» eQile det ect ed
i n about 30% of patients cute. myel ogenous

ungliffgreatipted depkemia L), ﬁmﬂ%ﬁtwéwgﬁﬁH brprhama W LLelak e

prdégﬁpié% Wt ﬁﬁlﬁl@fi‘rx} at I ons t end t gﬁﬁlig\q/eelﬁaaéﬂ%am\dld) adult

T-QOOSLILIANI OwRE T liis2 00 fiyOddddplasiB(AML/TMDS), mixed lineage
leukemia (MLL), myelodysplastic syndromes (MDSs), myeloproliferative disorders

(MPD), multiple myeloma, (MM) and myeloid sarcoma. See Kottaridis, P. D., R. E.
Gale, et al. (2003). "Flt3 mutations and leukaemia." Br J Haematol 122(4): 523-38.
Myeloid sarcoma is also associated with FL'T3 mutations. See Ansari-Lari, Ali et al.
FLT3 mutations in myeloid sarcoma. British Journal of Haematology. 2004 Sep.
126(6):785-91.

Mutations of FL.T3 have been detected in about 30% of patients with acute
myelogenous leukemia and a small number of patients with acute lymphomatic

leukemia or myelodysplastic syndrome. Patients with FL'T3 mutations tend to have a
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poor prognosis, with decreased rem ssion tinmes and
di sease free survival. There are two known types of
wacbicnadng nutati ons of FLT3. One is a dupli cRCT/@R2006/022411
4-40 amino acids in the juxtamenbrane region (ITD
nmut ati on) of the receptor (25-30% of patients) and
[ int nmutation in the kinase domain

t he ot her |, 0
POPEDIPEHQSHS: &é‘?’i C@ﬁf@éﬁed TSmO HRestang fscAssireesrrdalj rT\hgtme
tw8 MRbwn tRRE SRl lhg egf?)ﬁ% 8f FEA. r(? s aqigpi%a\t 0f4 . mino

uxt amenbr ane do e receptor and resul
acily e ek titnermbena cegion (YD mﬁ?&ﬁb@&ﬁltﬁte@éptﬁr @mtm oFLT3

(3 ne. marrow cells resuJts.in a | ethal
Pl G S aft PO GHRAR e i oM 768 Bl es89).
The Bh@&tbns 28632 oftdiPBvolke §31aﬂ ga}ndeﬁ‘lucg%ﬁéﬁtl&ng A aﬁﬂioaan:ﬁdsl:\blﬁﬁn

cooperat es wth other |eukem a cogenes to conter
thepgrlamenrangglosain ofthp meneptoy ped refalk entyrasire kirase abﬂﬁaﬁ

f hi bi f
Exb SR B SRR EL 13 eSS imyine RO RS st Iepab

m;tet@rcgrfataﬁveﬁydﬁlrms Qﬁldtiﬁaﬁﬁlhﬁﬂy%d:ésT(%l@dlﬁ 2B0K! 100: 1532-42)
present an attractive target for the treatnment o
Sugfgéﬁté?@ﬁ’é‘ﬂté@q RLTf eooparatos Végdoﬂl!@' Inekeania loogigents to confer a more

shvaR FLT3 ki nase inhibitors known in the art
%fgéclklugieill %%?935 and AGL296; Lestaurtinib (also known
as CEP 701, formerly KT-5555, Kyowa Hakko, l|icensed to

Cephal pn) . CEP-5214 and CEP-7055 (Cephal on); CHI R-258
Ta.lfeé:tpggﬁ I)(ﬂlreﬁe 15esu1§3;uggesé Hat spgcifingnkpibitery O(f |tlmnéwédual kinases

FL@yah&alk |
M dost alljtr ?Kgd d ggglc&: kfrﬂ}‘glv\%T 6%5%8% ﬁé&ﬁg&{/}aﬁ% M&Gﬁnd ﬁ\/}fﬁl
Pregerg ap pittaceveianget 68Ahe trbainebd hehmtopoidtic dBEUEAEY 8ad COR
s Inc., licensed to MIIennium
hergf}gfo pcgy%’fif%%ng eF’nc ); MLN-608 (M I | ennium
Pharmaceuticals Inc.); SU 1 1248 (Pfizer USA);

SU-11657 (Pfizer USA); SU- 5416 and SU 5614;
FL¥{iRinasesighbitopsknormenabent incluse 4G 1290 and0¥G5296; Lestaurtinib
\/ C \Ver
gBARTSE 1% bRk i e o Comatony

CEP<2il4 zaed CﬁPd)QSSMEeplkal&l)mHm@)SS (@Rfon &er@P -k ghd M@-

g PCT | nt ernati onal cati ons and

e 8hiciout s ot o R 40Ph G3ch sermarb i Rrasiorts

(el AOPKC 1 I AAE ATDEMI 808 (OMeabirl UG

MIN658d dagearly G533 82 00RO BIS deutivdiiQ cuaeﬁsza wmlmmum
309977 1, .\WD.. 200401

Phsdcunadd o B I8E S Ph s AR nggs SU-11248

(Pfi2BI0YSAS 1201189 @REPE8AF XU YD 2RFS05649; Tl\fg&bﬁz% -

2003024969 and US Patent Application No. 2
(Thogavenygdna. 357e- 16716 (IFroyenana)1VX-528 and VX-680 (Vertex

Pharmaceuticals USA, licensed to Novartis (Switzerland), Merck & Co USA); and
XL 999 (Exelixis USA). The following PCT International Applications and US
Patent Applications disclose additional kinase modulators, including modulators of
FLT3: WO 2002032861, WO 2002092599, WO 2003035009, WO 2003024931, WO
2003037347, WO 2003057690, WO 2003099771, WO 2004005281, WO
2004016597, WO 2004018419, WO 2004039782, WO 2004043389, WO
2004046120, WO 2004058749, WO 2004058749, WO 2003024969 and US Patent
Application No. 20040049032,

-
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7 See also Levis, M, K F. Tse, et al. 2001 "A FLT3
tyrosine kinase inhibitor is selectively cytotoxic to
wacekAassmel oi d | eukem a bl asts harboring FLT3 por/eszmb/o22411
tandem duplication nutations."” Blood 98(3): 885-7; Tse
KF,; et al. Inhibition off 5 FLT3-nedi at ed
transformati on by use of a tyrosine kinase inhibitor.
Leukem a. 2001 Jul; 15(7):1001-10; Smth, B. Dougl as

SektalR) Leviy, MI| B: BORRL etgl_:%bq 7N ﬁ’f}?ﬁ%su@-ﬂlﬁase'lmt»f%xl i9r

shows bi ol ogi.c and clinical activrty 1n patients Wi t h
selestingl¥ 6poKiG t@faca@tmye)mdd@memm’ymts ihalrbloang Ehira ilkmal,

tafffiin B0 o BB B R RSO 1k 0 o oBliCoriof

FINES- mﬂla&ﬂdrawﬂongﬁt&ﬁi b}lﬁke@rﬁﬁt&@)@&b%ﬁizﬁe uﬁ'l‘tﬁﬁ)g Léﬂﬂle ia. 2001
Epub ahead of print];” Yee, Kevin W n?

Juédé@é%ﬁ a SbmEhB i Renglas etiel.nSinglesapent CED- 7@11 a/\mdud;l FMﬁé
oo LR RSOyl B AR D By B8l S8y

ac@IgTiPAGd ummmwm&g 2094099308640 NIET; IGHRWLL, ¥n Wit 1.
AR SMERS L bbb LR B o oo aant
HEhGpckdsid. WibbA {11 200 VAR it fifhprid EoH) R B ANESE

SUad qtand Skj56é4 1rdilllb1t ]Sah@c:tctlvﬂay ofytviltl aypecandrminani FLITDfeceptor

oLl R o B clons 5 A o DAy M o
STATRA48 i

rl%g@%d?vgf EETZ'S1 ngélgeﬁﬁas”e 1&5%1%@9 witH Ig@teﬁt @ﬁﬂ% 1Q1Q)3and in
viyg. 3k1(Ha§§97 nRPOT: 1o, lEM)@t al QK@ 412 FLT3

12(12) 1951-196
mﬂ'\EY(Eﬁfxér %Mg ?&%ﬁ ecu%ﬁas %fr% 21, erpato ﬁ?ﬂg‘gé% Suppl
1:389%:90 |ah¢bl\'ﬁ1rat€11Kr enil. S’aactmagztﬁt@ﬁahne@ﬁaahgﬁ of 84®4145k4, a

%}3 SUMVARY, OF THE I'NVENTI ON 25 The present
noy ié“r‘??lPB ngseiphihiior Folpekenaiticabpsraress tigesongtithvely active
|
PRy RAme Kinbes THFs). |BRPCREA, 203 Al 2038 08R3R 5
LegiskMerk eiatl/NoveTFKB3 tymsind: hmaaesmhxbﬁto&u Ehpcfrof]fpﬁlu !}ﬁl@sthfg

vVity FLT3 and
DS 35t a D Yok of s v Rk pt a3 afelecuunbl havrnsise
Kiffse SutabitciO. Q@ tine Phathabart; ! A 'na
subject a cell prolifer atcfa{gg%?%gpgg?ma%%r 9}i;sor ders
related to FLT3 and/or c-kit and/or TrkB. WD
2006/ 135719 PCT/ US2006/ 022411 8 Illustrative of the
invention is a pharmaceutical conposition conprising a
SUMMARY OF THE INVENTION

The present invention provides novel aminopyrimidines (the compounds of Formula
I) as protein tyrosine kinase modulators, particularly inhibitors of FLT3 and/or c-kit
and/or TrkB, and the use of such compounds to reduce or inhibit kinase activity of
FLT3 and/or c-kit and/or TrkB in a cell or a subject, and the use of such compounds
for preventing or treating in a subject a cell proliferative disorder and/or disorders

related to FLT3 and/or c-kit and/or TrkB.
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of Forrmula | and a pharmaceutically acceptable
carrier. Another illustration of the present
woRswsnBss7an i s a pharmaceuti cal conposition prepar/ed2doy022411
m xi ng any of the conpound$ of Fornmula | and a
phar maceutical ly acceptable carrier. 5 Qther features
and advant ages of .the invention will be apparent from

lpsgieative of HRIBYFILIGR i3 PhagmaeaiticalromprsigPn CABPTIHPS gcpaipound

of FREonfr G B Fiset actebllry ot ol Pluidandate the
présentimvartoniing phatethcewtidabvenpdséichqirémmedioy mixing agyg of the
addi t i | definitigns are provided ere needed
CO%WPBH%H%@T‘PH@ fs%&éa ea%qeaﬂsallymeentaﬁ??afgmny| "
whet her used al one or as part of a substituent group,
for exanple, "Cz_4alkenyl(aryl)," refers to a
Otber fientatds yand ad eantages ofitheriavenbien will be eppdrepitiraph therfollowing
val ent. h ocar ban radical . having at |east one
aoBRRE Sre-ERfm i S GRNeE Ra AR HSB UREAIBS the doubl e bond
is derived by the renoval of one hydrogen atom from

each of two adjacent carbon atons of a parent alkyl
nol ecul e and the radical is derived by the renoval of

[ n atom Atons may

DA PSR TON O TR BN ORY e her The < o
(Z2) or trans (E) conformation. Typical alkenyl
radicals include, but are not limted to, ethenyl,

D N allyl (2 25 propenyl), butenyl and the I|iKke.
Exanpl es i nclude C2_8al kenyl or C2_4al kenyl groups.
The term "Ca. b" (where a and b are integers referring.

At used hdeesn, ginafolldwingnioems ak inteaddddn haveilns Yollediag sneaoingm

Kyl . alkenyl, alk al kox r cycl oal kyl radi.cal
(ot o Sire Boaetin Sp e Frobt el g Srerirpiig
appears as the prefix root containing from30 a to b
carbon atons inclusive. For exanple, Cl_4 denotes a
Thegteing salkemylt avethey used glongor asrpazt of arspbstituens geoupwidr example,
«2006/ »P 2006/ Q2 e "al kyl . "
CiraRRDTREE: R e Blals sifborga Pk R i o,

méieSvaledt hyracarbai tadRhEithviXigpai déus tlo casbdnaicgition eloable bond,
nonoval ent. hydrocar bon_radical, wherein the radical
whegelyethp 0@@1%0%@ desived, By therremaealipf gpe Budrogemstrmy fem gach
. ; o T _
o PP RRER AR AR o LR SISP AR o kG2l o by
th& rayaovabof @atedipidyoges wixsh forensinglechdioh atonratdes mhnbed

orAeR e e ouie oot i e 06 EFS25 e P () sbpmaton.

‘ Tﬁi&@ﬂiken&l%@(ﬁ&&l@ﬁ{clude, but are not limited to, ethenyl, propenyl, allyl (2-

propenyl), butenyl and the like. Examples include C; galkenyl or C;.4alkenyl groups.

The term “C,.,” (where a and b are integers referring to a designated number of
carbon atoms) refers to an alkyl, alkenyl, alkynyl, alkoxy or cycloalkyl radical or to
the alkyl portion of a radical in which alkyl appears as the prefix root containing from
a to b carbon atoms inclusive. For example, Ci.4 denotes a radical containing 1, 2, 3

or 4 carbon atoms.



10

15

20

25

30

wa@2emadsxay fornmed by the renoval

and the |ike. Exanples include Cl1_8al kyl, Cl1_6al kyl

and Cl1_4al kyl groups. The term "al kyl am no" refers to

of one hydr ogear/usfhoe/022411
atomfromthe nitrogen of an al kyl am ne, such as

butyl am ne, and the term "dial kylam no" refers to a

radi cal formed by the renoval of one hydrogen atom

The carm ‘talleyliii whethys msaf alensecsdetrof asmbstiyers godupasefers to a -

db Iamn I.n th cases it i cted t he
S?}iﬁ &g 8{:%@3 °96mtfﬁ‘élsoﬁ’lé oD @&af Sheten e
rddidal Ww@& Bythekembbal dfhBhydlok¥D¥om fréfiel e LiB6h atom.

al one or as part of a substltuent group, refers to a
Uslass smcufycaUM andicated @cg by dreciseodf arhrmtmg fegmtsuchas ¥terminal

cRP AT, i AR ASY (Reedot HE Eroqr Gin AR

Wprcamldylbydlcalhmcnﬂepmlar@ﬁottmmdmd rlﬁeﬂam @ﬂfj’[ﬁpréﬂ}@ nﬂsopropyl
each of two adjacent carbon atons of arent ‘al kyl

apgpthedikee Eéﬁ@pkﬁ nclugei Ciagalkiyh %@alikvle@dt@u 4ehal geompsal  of

one hydrogen atom 20 from a single carbon atom

Typi cal al kynyl radicals include ethynyl, propynyl,

Thel te;tnyfallqyldmiﬁw’ refekseto aFpadiepl feﬁnédlbj' dﬂ&elﬁavﬁaif loyeuydrogen
roups. The term "al kox refers to a

aogy’ ﬁ&la’f%antsw%ﬁ% ansaliylagings pughasdytiammenay the term
“§ihfk§1Hho” fhak B m&\éﬁoﬂr@kg Eg %3@&@{&%%@%?8}0 A offrom

derirved by the renova ydrogen a rom
theimtrhgmhrafm seoruirEpEning LHush bs dibntylonine. Ipdxoﬂntasas k anexpected

o SRR o B RS ISR B arorSpui S BB oy

and "al kynyl oxy" are used consistent with the
definitions of alkyl, alkenyl and al kynyl. Exanples
The tsrmd allomyb 2 whether bsed@lonsziries port g @g\dsstltmt gzm;p,t tefets to a

paﬁlaﬁ? ﬁﬁfﬂtﬁn ed bfa%fcﬁécﬁor s?rafgh? gﬁ gﬁ o %ggﬁélﬂgxl on raadlczgI

stra al n nonhoval'en rocar oon

hakdng ‘deldadn y&né bebos-reayvisdn tﬁbletﬂmdhwﬂéle@f:‘ﬂleahpMIj‘oh@ i ddtred by
hydr oxXi d? ¥‘ n substituent on a hydroxyet her
ityie hyidregan poms o each of iy asl,g;w@%t ﬁaﬁbenaléoms ofa

P%fs%%;”%%%%éé“&%%ﬁ%%%%%%&%%ﬁw P AR R R Yfqeen atom
froef ®single gahoCatodn. al kyital guilguyl xadwatsi in¢lnde ethym_srlylbropynyl,
substi t.uent.. a es | u enleth or
o3RRG i e PP et A (BT

attachnment to the rest of the rml ecul e be the aI kyI
Tgrou 5 The term"aromatic" refers to a cyclic

¢ e Al referg te ¢ setarateden pagtially urxaatgmtqd braaghed or straight
l?a?ﬁ]hiﬁgg{lﬁgnt%yﬁ}o%% A glcg)xgltrrgg]ca cﬂ:%v%ée &% Xlggfll og éﬁ ¢ ved

an aronat oca r
hixdtogdreatom from the hydroxide oxygen substituent on a parent alkane, alkene or

alkyne. Where specific levels of saturation are intended, the nomenclature “alkoxy”,
“alkenyloxy” and “alkynyloxy” are used consistent with the definitions of alkyl,
alkenyl and alkynyl. Examples include C;.salkoxy or C;4alkoxy groups.

The term “alkoxyether” refers to a saturated branched or straight chain monovalent
hydrocarbon alcohol radical derived by the removal of the hydrogen atom from the
hydroxide oxygen substituent on a hydroxyether. Examples include 1-hydroxyl-2-
methoxy-ethane or 1-(2-hydroxyl-ethoxy)-2-methoxy-ethane groups.
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10 renoval of one hydrogen atom from a single carbon

atom of the ring system Typical aryl radicals
wopalsudg1phenyl , napht hal enyl, fluorenyl, indepgi/us2006/022411

azul enyl, anthracenyl andibhe like. The term

"arylam no" refers to an am no group, such as anmoni a,

substituted with 15 an aryl group, such as phenyl. It

is expect ed that the point of attachnent to the rest

he mol ecul e is through the nitro om. The
Thettémf‘ara‘e\llwl fersiien L A v SpBHIE ShIRLateHe.

Exaglilig e Pélgﬁ@ﬂeﬂyi E)h@lg}'o' n%fll or@r thglfl]lﬁ% 1. 8 ishfRA¥dd thhi theS -

at "t of a ment to the rest of
poifithef attachmeant ¢ the@est of themaalgdule h@ﬂl@)ﬁilgégrcalpom The term
"benzo-fused cycloal kyl" refers to a bicyclic fused
ring systemradical wherein one of the rings is

ThePBER Yllt(ﬁﬂ&’tlé ’rl%fe% 08 cylcBic Bydrdedrben ﬁﬂé sffter yevigghkeny!

ring. Typical benzo-fused cycl oal kyl radicals include
unspmeaed; lconjig@ed n4lecon aypjeino 25 napht hal enyl ,

6, 7, 8, 9-tetrahydr o- 5H benzocycl ohept enyl ,

5,6,7,8,9, 10- hexahydro- benzocycl ooctenyl and the

Th el “afyIDeeTéR 16 b ebngie lpaliddyldradaitnayias dicaisderived by dic
of the aryl group. The term "benzo-fused heteroar%
remoypkefpne hydrages glom fsom@s%@g ¢ pfﬁfeog 9@%% thg gipg gystergo Typical

t
b e S
and'tadiikal s i1 ncl ude |ndonI |ndoI|nyI, I soi ndol yl ,
benzo[ b] furyl, benzo[b]thienyl, i ndazol yl,
benzt hi azol yl, quinolinyl, isoquinolinyl, cinnolinyl,

Thé’\@n%g‘gggf i ln%)?ﬂ?(;zgref) gr{o%%@&ﬁé Qgﬁlf)léluch]al aﬂﬂﬁ&iﬁ% aabdtitdted with

qui naz benzo-fused heteroaryl
an anyh group, such ab phetnybf It 1st empetted dm@dleynougmﬁ apachmpat tosthpyest of

the Ry S BUER I U AP el 1 one of Lhe rings s

phenyl and the other is a heterocyclyl ring. Typica
benzo- fused heterocyclyl radicals include
The tegm|Sanvory osediry [0 {AXYGER AR aéss:ahwi@stltuted with an aryl group,

sucgeaF Erx ﬁ g\f\‘kgg ?&5}3&1 g?cg%tgéﬂtggﬁﬁéenﬁ 3? ?xfé'}éé?. & & A¥lecule

is thengh tid dxydematott. y| | benzo-tetrahydro pyranyl, benzo-
dlhydro thlenyl and the like. 10 The term
"carboxyal kyl" refers to an alkylated carboxy group

The e “Dendehised Qzélgmgﬁ’r@fé?y fora Bl dﬂ&'fﬁi’édtrﬁ% s@f@ﬂeﬁi rafical
attachnent to the re ecule is

wherein one of the rings is phenyl and the other is a cycloalkyl or cycloalkenyl ring.

Typical benzo-fused cycloalkyl radicals include indanyl, 1,2,3,4-tetrahydro-

naphthalenyl, 6,7,8,9-tetrahydro-5H-benzocycloheptenyl, 5,6,7,8,9,10-hexahydro-

benzocyclooctenyl and the like. A benzo-fused cycloalkyl ring system is a subset of

the aryl group.

The term “benzo-fused heteroaryl” refers to a bicyclic fused ring system radical
wherein one of the rings is phenyl and the other is a heteroaryl ring. Typical benzo-
fused heteroaryl radicals include indolyl, indolinyl, isoindolyl, benzo[b]furyl,

benzo[b]thienyl, indazolyl, benzthiazolyl, quinolinyl, isoquinolinyl, cinnolinyl,
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carbonyl group. 15 The term "cyclic heterodionyl"”
refers to a heterocyclic conpound bearing two oxo
wenstisiwent s. Exanpl es i ncl ude thiazolidi nedi payius2006/022411
oxazol i di nedi onyl and pyrnoelidi nedionyl. The term
"cycl oal kenyl" refers to a partially unsaturated
cycl oal kyl radical derived 20 by the renoval of one
philsHiegequinizelingl; amd the Nikelr aasnbe-fused hgtesyasylaingtivatsubset of
contains at |east one carbon-carbon doubl e bond.
the BrigrRer 8 £1¢We| ude cycl ohexenyl, cycl opentenyl and
1,2,5,6-cycl ooctadienyl. The term "cycloal kyl" refers
to a saturated or partially unsaturated nonocyclic or
TheXorrh i“bmd-ﬁnsédlﬂemumyblgl‘l’ neferirgtoraabiicycaic fdexd nitrgisysgent tadical

renmoval of one hydroge [o a sin [
Whergi g6 of LhsrANEpy ) PRERDT ey o aihey s 1 oSy i Jofical benzo-
fus&d/ t&BE lrad10§l¥ ﬁ{cﬁﬁétlyj berf268 o‘i@ﬁiﬁ‘té{io kisovl &PERL enyl

cycl ohe , cycl ohexenyl , cycl ohéptyl and cyclooctyl
methgthhnbdlomnjheaxlarﬁﬂdﬂlydml Aeeng3ligaipyl (eksb kppwn as 1,4-

ety aB R hohas i SSHiy Sy el bz oo

dm%(yjbrtﬁgﬁw;{ndtﬁ@ﬁké erm "fused ring systent refers to a
cyclic nmolecule in which two adj acent atons are

present in each of the two cyclic noieties.

t eroato I
SRR PR 5 B ARSI
butbﬁftéﬂichyﬂ Zl@bvﬁlchlh@pdiﬁtﬂifméhmére t@ti rest of the molecule is the
decahydronapht hal ene. The term "hetero" used as a
Caﬂm BWor a ri ng systemrefers to the replacenent of
at 5 least one ring carbon atomw th one or nore atons
i ndependently selected fromN, S, 0 or P. Exanples
Thé reehideclid hugerodimryléi nefets to2 hétempyoﬂ,icrdong)omdrb@rmgawe 00

it e Braofi mghie M petsire e R T ol £

pyRéIRfhediéhylhe term "heteroaral kyl " refers to a C1_6
al kyl group containing a heteroaryl substituent.
Exarrpl es include furyI rret hyl and pyridylpropyl. It is

o AR o B S g
by fiRfremdvil®f @né agdogdn zﬁeﬂhl ﬁkﬁﬂ ath)ydtd?cerbbﬁ imgalystefn thaite:ontalns at

hydrogen 15 atomfroma_ ring carbon ato
leati e oR0B AR GoRPlg bogd BRIy grdewerleﬁneewra cyclopentenyl

ancfﬁg };%16&;?4 furyl, thienyl, pyrrolyl, oxazolyl,
I m ddzol yl, pyrazol yI

The term “cycloalkyl” refers to a saturated or partially unsaturated monocyclic or
bicyclic hydrocarbon ring radical derived by the removal of one hydrogen atom from
a single ring carbon atom. Typical cycloalkyl radicals include cyclopropyl,
cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl and
cyclooctyl. Additional examples include Cs geycloalkyl, Cs.gcycloalkyl,
Cs.1ocycloalkyl, Csaocycloalkyl, decahydronaphthalenyl, and 2,3,4,5,6,7-hexahydro-
1H-indenyl. |

The term “fused ring system” refers to a bicyclic molecule in which two adjacent

atoms are present in each of the two cyclic moieties. Heteroatoms may optionally be



10

15

20

25

30

 poiptpasiae

I soxazol yl, isothiazolyl, oxadiazolyl, triazolyl,
t hi adi azol yl, pyridinyl, pyridazinyl, pyrimdinyl,
woye@asswyd , i ndolizinyl, indolyl, isoindolyl, PCT/US2006/022411
benzo[ b]furyl, benzo[b]thiaayl, indazolyl,
benzi m dazol yl , benzthi azolyl, purinyl,
4H—qU|noI|2|nyI 20 qU|noI|nyI |squ|noI|nyI
prasemin ixpraples lmitlflmlbenmwa,zobul Adrakadigtole and nox alinyl

ridinyl, pteridi nyI and the like. The term
de&%@f]mﬁg@{aﬁﬁg Ssed cycl oal kyl" refers to a bicyclic

fused ring systemradical wherein one of the rings is
cycl oal kyl and the other is heteroaryl. Typical
The garay dl&ttgrp uss! g5 aquefis farlagigytenpigfaratosthe neglatdment of at

leag’b &ﬁ ét% éﬁgﬂ}i cyclﬂrvﬁ tehié’;- (%('tcfﬁl#?rg %&ms mzlepengeﬁt y sePected from N, S,
0 «5 I6- Exdmypiesaméldde yiopopaaieal h)t Biof 2¥inganénbdls atd Kitrog eBh e

term er oaryl oxy refers fo an oxygen at om r adi ca
atogy k9§ftq g 865 FiEAmGTD Gk e IgEeaEN atpreuand smembasispproisigen or
sulhlr stgnexpected that the point of attachnment to the 30

rest of the nolecule is through the oxygen atom The

term"heterocyclyl” refers to a saturated or partially

d I d | d db h
o RIS i B S
/,
S I TSI o

ent to theyrestaifitireynoledule by n]na)zilkylygrou;pyr rolidinyl,
1, 3-di oxol anyl, 2-im dazolinyl (also referred to as

- 4,5- di hydro-|I H-i m dazol yl), imdazolidinyl,

Thetepyrbekoamyi’ relﬂéfﬁ ez Otadban¥drivet! %tyrtﬁéfénwvat of ope. hﬁr

ﬁht?e” di nyl, 1, 4-dioxanyl, norpholinyl
atopHr A A atorg of jgihsierrasorontiawing gysteng ’ﬁxpldfd heteroaryl

radf?ﬁaﬁ(iﬁ?ﬁﬁ@ﬂryl]hgﬁi&@?%o%h e&S&Q f?hl%%o[}%dl a egoéglly Famqyl

1soxmly¢,abqthﬂamlgﬂ (oxycgezolﬂt tmnzdill&ls thiadiadl ¢in pyﬂidih?ln ﬁyﬁ‘&azmyl
which.are ho he same atom. nost preferably a

pyrEmidingt, BYrRAinY ri'I“I‘i‘ Olﬁnﬂx’é‘d@lryb dipltldg)lglnb%}yg[}lﬂ Brvlat e
ben2oddthicnye HdazOly], denAhidHzo81, %Hzthl:a%lg d??gﬁgﬁglflpéquoq&?nyl,

W t an oxo substituent I's eit
qulmlgpr,l dsrauistipgle cinbetinyl ophtbdleinyl gninakalimyheuirsobiiylf 1/8-ed

' 0X0. u For, exanpl e, oxazolidine with an
nap@%&ﬁgﬁﬂgtptercg%ﬁaﬁgth zol i di none. 15 The term
"substituted refers to a core nol ecul e on which one

oy e hydro en_ atons have been replaced with one or
Thejgia “hetaraarshiised suloalkyhariers o bisybistfisediringrsystem dital

hééﬁ‘otn‘é‘ al so.,ogcur

wherplong B i el O BT b phcthor TR Koy BioBRp o dibtes Bprdagryt-
fusdderycloatkyhrddicakd ingluge 6167, 8-tetrahydro-4 H-cyclohepta(b)thienyl, 5,6,7-
trihydro-4H-cyclohexa(b)thienyl, 5,6~dihydro-4H-cyclopenta(b)thienyl and the like.

The term “heteroaryloxy” refers to an oxygen atom radical substituted with a
heteroaryl group, such as pyridyl. It is expected that the point of attachment to the

rest of the molecule is through the oxygen atom.

The term “heterocyclyl” refers to a saturated or partially unsaturated monocyclic ring

radical derived by the removal of one hydrogen atom from a single carbon or nitrogen
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20 The term "independently selected" refers to one or

nore substituents selected froma group of
wenwstisiuent s, wherein the substituents may bep¢heszame22411

or different. The substitudgat nonenclature used in the

di scl osure of the present invention was derived by

first indicating the atom having the point of

rm?ta{oﬁp hf‘ﬁﬂ&al hg&fdc%lﬁyﬂra@bafshﬁclu@e@ﬁlp%ﬂow 2 y@féﬂln?ﬁ 9“5

oward the term nal chain atomfromleft torig

pysolbgd,ayyriokidingl, ds3- dlomolagﬂ12-1m)®tzkgym3¢((®yq\ﬁ(f@reﬂ tg)as 4 5-

st Apngeghiaty bR P Ry st b R Agh g0,
plﬂefl@u@t Q.- @i@)(b:l’gg. Ihb\?h@l‘i’ﬁa’]tl @fdltﬁiah ﬂﬁ&lﬁbrphsliﬁ)ﬁt antially
as in: 2006/ 135719 PCT/ US2006 022411 14

thimnexphobyd | 1kl digridacapivarasingl, rgapanyd; herehyde-MWiridisgepiyland the
likto a radical of the formula: O/ \ [/Cl-C6 alkyl - Cl1
C6 alky H- 5 Lines drawn into ring systens from
substituents indicate that the bond may be attached
to any of the suitable ring atons, Wien any vari abl e

The gerp. “opa) reSeis (9 a0 AEYED AIR bl IkOTRER AYPTIERAS SUP Rk

val%ﬁcaeslwghi': f'a pé"l!;c%ﬁlled 1 RE Rarfl€ hiohd, AP gfe?erh &%‘&%nta@orﬁeThe
ernms "conprisin i ncl udi ng", and

ox0 groubas i agpropiae sibettuestrfer an alityt greitp. Bpesxample, propane with

S e e T AT S WS
subLPRRALvah Uh®xb BtD. FeRbkarnple\WkabQlidiRO®ah 3k iokb 8ebstifuehh®

art, by either “standard | UPAC nomencl at ure
oxawﬂlém@nc.es such as Nonencl ature of Organic Chemistry,

Sections A, B, C, D E, F and 20 H, (Perganon Press,

Oxford, 1979, Copyright 1979 | UPAC) and A Guide to

Th HAC subl@liiiﬁlﬁai atefiEre t@h céeaslecul Cofpdidhdsme or more hydrogen
(Recomrendat i ons 1993), (Blackwell Scientif]
atqmihave Restoieplacadyiih oo By ROEHungde! rqgmé:jnm%&es Substitution

is ﬁ&m{eﬁ' B‘lalc}ﬂreaﬁﬁ@ielzﬁg,l ut may also occur on a substituent radical, whereby

the substituent radical becomes a linking group.

The term “independently selected” refers to one or more substituents selected from a

group of substituents, wherein the substituents may be the same or different.

The substituent nomenclature used in the disclosure of the present invention was
derived by first indicating the atom having the point of attachment, followed by the
linking group atoms toward the terminal chain atom from left to right, substantially as
in:

(C1.¢)alkylC(O)NH(C;.¢)alkyl(Ph)

or by first indicating the terminal chain atom, followed by the linking group atoms

toward the atom having the point of attachment, substantially as in:
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sof tware packages such as Autonom (brand of

nomencl ature software provided in the ChenDraw Utra"
wobbicass7sui t e mar ket ed by Canbri dgeSoft.con); POTUS2006/022411

ACD/ | ndex 25 NaneTM (brand 1¢f commercial nonencl ature

sof tware marketed by Advanced Chem stry Devel opnent,

Inc., Toronto, Ontario). ABBREVI ATIONS 30 WO

2006/ 135719 PCT/ U409 60d2Adilio(d R)alleylused herein, the

foll owi ng abbreviations are intended to have the

followi ng neanings (additional abbreviations are :
..Dr QYi r ! ut the Specification):
a rﬂﬁgﬂgzgé%%tﬁg ggllg%ﬂogts%%%?xgﬂ oc tent-butoxycarbonyl

DCM di chl or onmet hane DME di net hyl fg;ﬂ@ DVSO

di met hyl sul f pxi de 10 DI dig mne DIT

di t hi ot hr ei -8+ GOz aky” N~ PORIS

1- (3-di net hyl'am nopr opyl )‘-"3- et hyl car bodi i m de

hydrochl ori de EDTA et hyl enedi am netetraaceticacid

_Et QAc ethyl acetate 15 FBS fetal bovine serum FP
Lines depansiaiaang pisiems Gomisupstiiansardighis Rat &a}m@m be

‘H%#’ ing factor HBTU
att%ﬁg%ﬁ)g%?g)?gg%@@ﬂﬁ@ ' Iﬂ% I\rg-tet ramet hyl ur oni um
Hexaf | uor ophosphat e 20 HOBT 1- hydr oxybenzotri azol e
hydrate ., HPBCD hydr oxypropyl 13-cycl.odextrjn,. HRP
Wi v Gt o oy PRGRL ORI O B Gp 3 SMROHBERL Y N
Fofrfirth I, chbiflgdrthiGod RNBlAG@B _'B)é/ﬂ)i@e‘@én@ﬁect rum

(el ectrospray 25 ionization

The terms "comprising", "including”, and "containing” are used herein in their open,

non-limited sense.

NOMENCLATURE

Except where indicated, compound names were derived using nomenclature rules
well known to those skilled in the art, by either standard I[UPAC nomenclature
references, such as Nomenclature of Organic Chemistry, Sections A, B, C, D, E, F and
H, (Pergamon Press, Oxford, 1979, Copyright 1979 IUPAC) and A Guide to IUPAC
Nomenclature of Organic Compounds (Recommendations 1993), (Blackwell
Scientific Publications, 1993, Copyright 1993 IUPAC); or commercially available
software packages such as Autonom (brand of nomenclature software provided in the
ChemDraw Ultra® office suite marketed by CambridgeSoft.com); and ACD/Index
Name' (brand of commercial nomenclature software marketed by Advanced

Chemistry Development, Inc., Toronto, Ontario).

ABBREVIATIONS
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40

MeOH Met hyl al cohol  NMM N-net hyl nor pholine  NWR
nucl ear magneti c resonance PS polystyrene 30 PBS
wobaspbatie buffered saline RPM Rosewel | Park hMevosim6/022411
Institute RT roomtenperatisdre RTK receptor tyrosine
ki nase NaHWVDS sodi um hexanet hyl di si |l azane 35 SDS- PAGE
sodi um dodecyl sul fate pol yacryl am de gel
As gpadchareipiibe &lkovgng Ftaevintienstaye anénded RFsave the followmg

me%amn%s &8{11

RS s Je S B ot

Spdcificribhpn conprises conpounds of Formula |: WO
2006/ 135719 PCT/ US2006/ 022411 16 R3 ~N~) r NR "N

N H2N NJ Fornula | 5 and N-oxi des,

pharmaceutical l'y

ATRccept abl e satdesosigerighiosghatgyeomet ri ¢ i somers and

Bogt er eocheni caleri-bwoeycartiongt eof , \
DCM Z is NH, Nighloydmethate CH2; Bis phenyl ,

ris | or 2;
het er oar yl

wher ei n:

DMmher ei n sai ddietieylafnids preferably pyrrol yl,

DMswanyl , apteitulfdxidedazol yl, thiazol yl, oxazol yl,
DmRxranyl, thio ¢ Lnyl, pyrimdi nyI .
DT q%ram nyI @iylﬂﬁg éllelp%{{l(rilﬂ or pyrrolyl-N oxide, and

EDEOSt pr ef erab

?X?r -dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

EDTA ethylenediaminetetraaceticacid

EtOAc ethyl acetate

FBS fetal bovine serum

FP fluorescence polarization

GM-CSF granulocyte and macrophage colony stimulating factor

HBTU O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium
Hexafluorophosphate

HOBT 1-hydroxybenzotriazole hydrate

HPBCD hydroxypropyl B-cyclodextrin

HRP horseradish peroxidase

i-PrOH isopropyl alcohol

LC/MS (EST) Liquid chromatography/mass spectrum (electrospray
ionization)

MeOH Methyl alcohol

NMM N-methylmorpholine

NMR nuclear magnetic resonance

PS polystyrene

PBS phosphate buffered saline

RPMI Rosewell Park Memorial Institute

RT room temperature

RTK receptor tyrosine kinase

NaHMDS sodium hexamethyldisilazane

SDS-PAGE sodium dodecyl sulfate polyacrylamide gel electrophoreisis

TEA triethylamine

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

FORMUILA I

The present invention comprises compounds of Formula I:
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15 pyrrolyl, furanyl, thiophenyl, imdazolyl,

t hi azol yl, oxazolyl, pyridinyl, pyrimdinyl, or
woye@asswyd ), or a nine to ten nmenbered benzo- f BEEWS2006/022411

heteroaryl (wherein said nilse to ten nmenbered

benzo-fused heteroaryl is preferably benzothiazolyl,

benzooxazol yl, benzoi m dazolyl, benzofuranyl,

i ndol yl, quinolinyl, isoquinolinyl, or
benzo[ b] t hi ophenyl); 20 RL is: Ra n wherein nis 1,
O25 WD 2006/ 135719 PCT/ US2006/ 022411 17 Ra
ggﬁ, al koxy, phenoxy, phenyl, heteroaryl

I

substituted with R5 (wherein said

het er oar 45 preferably pyrrolyl, furanyl,

t hi ophe&l , | fimdazolyl, thiazolyl, oxazolyl, pyranyl,
thi opyrany”, pyridinyl, pyrimdinyl, triazolyl,
pyrazinyl | pyridinyl-Noxide, or pyrrolyl-Noxide, and

R{MOSN75 mrably pyrrolyl, furanyl, thiophenyl,

i m dazollyl )t hi azol yl , oxazol yl, pyridinyl,

pyr HgNdi triazol yI or pyrazinyl), hydroxyl,

am no, al kyI am no, di al kyl am no, oxazol i di nonyl

optionalll y substituted phihiRp., pyrrolidinonyl

optionally substituted with R5, piperidinonyl

optionally substituted with R5, cyclic heterodionyl
andNtdxidea) pharmadesticdllyt edepalile s, sdiedtes, gegrobtyic isomers and

optlonall 10 ubsi#tuted with R5 (wherein said

Ste‘ﬁ’@f’}tﬁn&a}d QPReT? 836 pyrrolidinyl,
tetrahydrofuranyl, tetr ahydr ot hi ophenyl ,

i m dazol i di nyl, t hi azol i di nyl, oxazolidinyl,
rig korZhydr opyr anyl, tetrahydr ot hi opyranyl,
t hi onor phlinyl, thionorpholinyl-1,1-di oxi de,
pi peridinyl, norpholinyl, or piperazinyl), -COCRy,
s SPNRNRID oNCRY CONCRY) (Rx) , - N(Ry) CON(RW (RX), 15
C(O ORX, -N(RWCORy, -SRy, -SORy, -SQ2Ry,
- NRV\SOZRy - NRWBO2R, ,, - SG3Ry, - OSO2ZNRWRX, or

B i phel he'gﬁ) argﬁ'whereaﬁ‘ 9alﬁahf>t§ﬁ{a i gx%ﬁ?aq? BS’%V\}{% rq%élﬁd%&tp ﬂ o

th1qmehylpﬁnidamiylofh1&a)il§d @faabllyy Ipytayh nlabpymajdl vyrpheyiw ),
pylglg;qinﬂgp?}tgs%ggy rag < 1ny \NLoxi eI or lt)}llqr?olglelkl-ec{x? €, ¥md Rl%rstt prgt%ra%fly

pyrrolyl, furanyl, thiophenyl, imidazolyl, thiazolyl, oxazolyl, pyridinyl, pyrimidinyl,
or pyrazinyl), or a nine to ten membered benzo-fused heteroaryl (wherein said nine to
ten membered benzo-fused heteroaryl is preferably benzothiazolyl, benzooxazolyl,
benzoimidazolyl, benzofuranyl, indolyl, quinolinyl, isoquinolinyl, or

benzo[b]thiophenyl);
R; is:

&%Ra

b

whereinn is 1, 2, 3 or 4;
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25

preferably pyrrolyl, furanyl, thiophenyl, imdazolyl,
t hi azol yl, oxazolyl, pyranyl, thiopyranyl, pyridinyl,

woyeicnssiinyl , pyrazinyl, pyridinyl-N oxide, orPCT/US2006/022411

pyrrolyl - N-oxi de, and nost 1preferably pyrrolyl,
furanyl, thiophenyl, imdazolyl, thiazolyl, oxazolyl,
pyri di nyI pyri mdinyl, or pyrazinyl), or R'r 25 and

R' %dgeﬁ alk&gb@é%gk‘f ;})}feﬁﬁehétﬁfoafﬂ of)ﬁ'éﬁﬁll@ sBbdtRutéd

ere ring, confai ning a eteronnlety
s eI with &4 (Wh@nu@ald\]kd;terwal loyirgferalyppyrsdyl, fusanyd, thiophenyl,

IOref egaw\%s%ﬂz %da&a%m t he F}&?}?}?aﬂ%&swfdu@@ Iﬁ{ﬂmﬁ’mﬁ’d
V\D t%ﬁQ&/yll %?Fa&ﬁxy?%%ﬁﬁ%ﬂ&%ﬁ&@%l iayrrégzl Ritoxidle sl endsed

from ro en, kyl ycl oal kyl (wherein

sai prefqr@ldy @ankl)yl fu@npls ﬁn@:rl@aylylregdémmeﬁtl%w @tazolyl,
gg%ﬁg r)l(@? f{%%mgﬁ’@?gﬁwl %ﬂqmﬁ%‘?ﬁ%@l alﬁusl@raflﬂylammo,

het gianalahiky) o@zélﬂiﬁx@ﬂl Bpﬁ(hﬁllh stitestioaed with®st pyrolakinonyl
said heteroaral kyl is_preferably_ pyr 33}/{}/‘1{
t hi epiaally subsm%izm Rs, RIRFTAHBPDI 0P %ﬁi‘éﬁwstlt‘ﬁﬁ IRs;

t hi
pylr ?yg:‘f ?1{3%’ diod obg%x?ﬂl )/8}1?%1&51}@31 ﬂ’l_lﬂgg’(llisah?&fléO%?él?W)ptwnally |

pr eﬁws‘abitgd \wh R@ Kwhereiusagirheterodytelyd phpmafdrably pmalz@nyll,

oyr EsRhrp et eDbantr i el Buigt <

10 Bifz%ﬁﬁﬁ‘@i Xetfbl’l&&@b?’ﬂany[f t&ﬁﬁﬁ’droﬂl‘ickﬁﬁaﬁiw rthzliomorphhnyl

i m dazol y hi azol Yy oxazol yran

t hi dpgmerphblingyh1-diomide, pmyndlmld irrwypholw{ &% Pipprazinyl),

o orGo By IRRRy N POk R M0N0 1

thiag v»b(om; oNk,)AOR/, ARy ST HSOMAYNR,SOR,

pyrazi n%@ IS _one or three substituents

i ndeSRndRH ySQeRsec@§92NR@Rw R Y SRR cyano,
trifluoronmethyl, am no, hydroxyl, alkoxy, -C(O)al kyI

- SQ2al kyl C(O) N(al kyl )2, al kyI C(i _4)al kyl -CH, or

al kylwamdrlb,ﬁ araidiephdestipsedeated frome ‘hydiembiytalient alkenyl, aralkyl

R L Al
cyc 'g@@f&}‘a{lk R%@ﬂ%ﬁi fh¥ hétéhﬁaw(ltpém ¥ st Meroélml i N

said cycl oa I's preferably cyclopentanyl
cycu)tﬂfemblymmolﬁeﬁumbltMOphenyl imidazolyl, th1azolyl oxazolyl

pyranyl, thiopyranyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridinyl-N-oxide, or

pyrrolyl-N-oxide, and most preferably pyrrolyl, furanyl, thiophenyl,
imidazolyl, thiazolyl, oxazolyl, pyridinyl, pyrimidinyl, or pyrazinyl), or Ry
and R, may optionally be taken together to form a 5 to 7 membered ring,
optionally containing a heteromoiety selected from O, NH, N(alkyl), SO, SO,

or S, preferably selected from the group consisting of:

SNy 55\ SNy S8
O K/O ()S : U(alkyn |
K/)\IH and I\D ;
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optionally substituted with R4 (wherein said
heteroaryl is preferably pyrrolyl, furanyl,

wo boospbeny! , i m dazolyl, thiazolyl, oxazolyl, pgrasyos022411

t hi opyranyl, pyridinyl, pysimdinyl, triazolyl,

pyrazi nyl , pyrldlnyl N—OXIde or pyrrolyl-Noxide; and
nost 25 preferably pyrrolyl, furanyl, thiophenyl,

i m dazol yl, thiazolyl, oxazonI pyridinyl,

pyrlnldlnyl trlazolyl pyra2|nyl) alkylanlno
hetBy iscsglettptl fom: i kydabgen, sllmh alkenyleeycloalley (Rhereimtgicki n

? et Db Byrai bl SBinkpRngreneakPheouR ARk A

di- hyseRay fedryll portidh &wsdfcparmgagqirefenabgzlﬂaﬁml heteroaralkyl
pyrrolidinyl, tetrahydrofuran tetrahy drothlophenyl '
30 (wheeriz die hetargaryl mqmaxz of sadid ﬁﬁ;ﬁproa@klé}% &1 prgfershly pyrroly

:)Ie:)erﬂ%rij tﬂ%ﬁ%@y 1%1&2\%1&?%%%&%? bg%% Zﬁ%rsmyl thiopyranyl,
%ytidlﬂﬁl potinhidingy, rpyedzishil ysyaidinyiN-oridal orypyroigidy mmcesmd

henoxy t| onal

OtOHPQt pre §’ Pyl'l.‘ 3t ur?f&{ lo‘é@?ﬁ%)%al ltgﬂa%dyl,ﬁg{aéﬁag I’(VP%B@I
O AR, ot

t hi pafdeytly pynol—yB(ﬁi’xahydythlopﬁeayle imidRzolyls thlamejriecvr@eﬂb’l,y

|
B e T
@Ml?“qyéx)ige aﬁd 16kt préfera ¥ r2eTyT) Gur lpﬁnd'tﬁl@ﬂyl

hereafter the term "conpounds of Fornu i s nmeant
to imidrandyl, tiiazelylmxarelyb pyddinyl, pﬁ%\ﬁ%@ﬂuf’ﬁ mmlyyl)
acceptabl e salts, solvates, geonetric isoners and
stereocheni cal isoners thereof. 10 EMBODI NENTS OF
FORRVis"ode, twh, i tieedadi titeits dfdeparicptip sdadted fromnthabogen,

L e LTttt B b ook
Fi 94 @) NRarfy,, B3, S Haik-0f, oftkPafdinct asd 5 N

Rj; is one or more substituents independently selected from: hydrogen, alkyl, alkoxy,
halogen, alkoxyether, hydroxyl, thio, nitro, cycloalkyl optionally substituted with R4
(wherein said cycloalkyl is preferably cyclopentanyl or cyclohexanyl), heteroaryl -
optionally substituted with R4 (wherein said heteroaryl is preferably pyrrolyl, furanyl,
thiophenyl, imidazolyl, thiazolyl, oxazolyl, pyranyl, thiopyranyl, pyridinyl,
pyrimidinyl, triazolyl, pyrazinyl, pyridinyl-N-oxide, or pyrrolyl-N-oxide; and most
preferably pyrrolyl, furanyl, thiophenyl, imidazolyl, thiazolyl, oxazolyl, pyridinyl,
pyrimidinyl, triazolyl, or pyrazinyl), alkylamino, heterocyclyl optionally substituted
with R4 (wherein said heterocyclyl is preferably tetrahydropyridinyl.
tetrahydropyrazinyl, dihydrofuranyl, dihydrooxazinyl, dihydropyrrolyl,
dihydroimidazolyl, azepenyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl,
imidazolidinyl, thiazolidinyl, oxazolidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperidinyl, morpholinyl, or piperazinyl), -O(cycloalkyl), pyrrolidinonyl optionally
substituted with R4, phenoxy optionally substituted with R4, -CN, -OCHF, -OCF;,
-CF3, halogenated alkyl, heteroaryloxy optionally substituted with R4, dialkylamino,



H2ZN 6 N' 2 WMa Figure la illustrates ring atons

nunbered 1 through 8, as used in the present
wepesiiBsiaati on. 20 I n an enbodi ment of the preBenUS2006/022411

i nvention, the oximne group (-O-N=C-) at postion 5

can be of either the E or the Z configuration.

Preferred enbodi nents of the invention are conpounds

al B

Neftzeyf Rkt 88 L SOMEIP Blerqi Ry PR ndkl i e

haldgen @yaino Wﬁ&@ﬁieﬂ@ﬁ?ahﬂn&ﬁ&/dﬂﬁ@ﬂl@ﬁtd&&%(ﬂﬂﬁ)aﬂ@l -BGhslkyl,
phenyl or hetes Iﬁls Af-r Ra n whereinnis

-SOpalkgl, - (YN(afkyl Zéalll?ﬁl psalkylamigen, al koxy, phenoxy,
phenyl, heteroaryl optionally substituted wth R5,
hydr oxyI am no, al kyl am no, dial kyl am no,

5 As osedhetdafien dreytbrm 6¢11mpmaﬂs of Korbsida Flis exans chnCﬂ@de also the N-
rr.olidi non sybstituted w.th

oxidg BRI R s SHIZR P SPRBSThET aag | ¢

sterBSIR R RdMlerOibieanal |y 10 substituted with RS,
heterocyclyl optionally substituted with R5, -

-CONR, R, -N(RWCON(Ry) (R t), -N(Ry) CON(R, ) (Rx),
-N(R))C(O ORx, -NR)CORy, -SRy, -SORy, -S02Ry,
-NRWEQ2Ry, ' - NRKSC2R,, -SBRy OSO2NRWRx, or

10 EMBOBIIRNTS OF RORMEBDA R , are | ndependently sel ect ed
from hydrogen, alkyl, al kenyl aral kyl, or
het eroaral kyl, or Rte, and R, may opti onal | y be taken
r ¥
In an® Ql?}ot&%eﬁt df ftl%rﬁkggﬁ%lﬁgl%%/&s erfl@ gg?fgs Ql%erd&{ﬁngge’ll%ﬂ?%ﬁ bh ¥ne or
mmhd((ﬁl Kyl or; N%ee B@urecka slow forRing munsterdct ed from
hydr ogen, al kyl, al kenyl, cycloal kyl, phenyl, aralkyl,

15 Figure la

4
O 3
Ry \N/sl NN
J
HNT6 N7 2
1
la

Figure la illustrates ring atoms numbered 1 through 8, as used in the present
specification.

20
In an embodiment of the present invention, the oximine group (-O-N=C-) at postion 5

can be of either the E or the Z configuration.

Preferred embodiments of the invention are compounds of Formula I wherein one or
25  more of the following limitations are present:

rislor2;

Z is NH, N(alkyl), or CHa;
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het eroaral kyl, or heteroaryl; R5 is one, two, or three
substituents i ndependently selected from hal ogen,
woyawa3zsmei fl uoromet hyl, am no, hydroxyl, al KORgT/US2006/022411
-C(O al kyl, -sQal kyl, 2520C(O N(al kyl)2, alkyl,
-C(1_4)al kyl-OH, or alkylamno; and R3 is one or nore
substituents i ndependently selected from hydrogen,
B il phehyl calbetsxgaryl; hal ogen, al koxyet her, hydroxyl, thio,
Rnl tro, cycloal kyl optionally substituted with R4,
et er oar yl optionally substituted with R4, al kylam no,
hete ﬁlyl optionally 30 substituted with R4,
pal kyl'), pyrrolidinonyl optionally substituted
W|th R4 pheno ptionally substituted with R4, -CN,
ocr%zeremms:i, %%4 hal ogenated al kyl, heteroaryl oxy -
optionally substituted with R4, dialkyl am' no, '
- NHSO2al kyl , WD 2006/ 135719 PCT/ US2006/ 022411 21

thi a| 1|s)h|ydro<gén -8R FenoxyWResyINhdtdrobS bptﬁtﬁﬂﬁp detiiitited
sel ect ed from halogen, cyano, trifluoromneth
am riith Ry,dwémyl amiR® @{kylangng) @alkylamm@@zamégﬂ{nonyl

(. I

et SN, e lfh BoBILAT 000 v,
co nnﬂpmdﬁnmfyl bptionallg shbseheedivith R3neydic henafceh@fyl bbﬁ’onally
follo ng .imtations are prese

NH GHOEP di’Gthé‘i’ Getgrpgyclyl %I?Uqli‘é{]%F‘B“éFlWedl Wil Rﬁs'C@QRyﬂ

wher SiGNR 1 S -NR 1 eny
phenoxy, phen I( 2>§ terd )(ﬁ opt Fonal {quél@gs &Rgvk(g@)b&’
wi t hNEBy) GORly, O-)Sﬂy -SORy OS(bRk,erI‘ﬂth‘QJzRyd FEARKYO R RBO3R,
oxaz |l'y substituted with R5,

pyr r§%cg?m%1 o1 Spiﬂgﬂnﬁ 'y substituted with R5,
pi peridi nonyl optionally substituted with R5, cyclic
het er odi onyl optionally substituted with R5,

het dhoaydRy predpdependantly selepied iftom: daydrpgen., /byl alkempyaralkyl,

2N R el L RGR B ey opyga Y @e%éﬁogg%@@fom a5t

- NRWS@Rfiered g, oftidnly corftfiBig, a hetdsbBNRRIect@l from O, NH,

) SO%\[I\@II\(@D', SOZ, SO, or S;

Ry is selected from: hydrogen, alkyl, alkenyl, cycloalkyl, phenyl, aralkyl,

heteroaralkyl, or heteroaryl,;

Rs is one, two, or three substituents independently selected from: halogen,
cyano, trifluoromethyl, amino, hydroxyl, alkoxy, -C(O)alkyl, -SOsalkyl,
-C(O)N(alkyl),, alkyl, -C(3.4)alkyl-OH, or alkylamino; and

Rj is one or more substituents independently selected from: hydrogen, alkyl, alkoxy,
halogen, alkoxyether, hydroxyl, thio, nitro, cycloalkyl optionally substituted with Ry,
heteroaryl optionally substituted with R4, alkylamino, heterocyclyl optionally
substituted with R4, -O(cycloalkyl), pyrrolidinonyl optionally substituted with R,
phenoxy optionally substituted with R4, -CN, -OCHF,, -OCFs, -CF3, halogenated
alkyl, heteroaryloxy optionally substituted with Ry, dialkylamino, -NHSO»alkyl,
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RWand R,, are independently selected from hydrogen,
al kyl, al kenyl, aralkyl, 25 or heteroaral kyl, or RW
wanaheR3smmy optionally be taken together to forarasot/ioz2411
7 menbered ring, optionallyicontaining a heteronvoiety
selected fromO, NH, N(alkyl), SO2, SO or S5 Ry is
sel ected from hydrogen, al kyl, alkenyl, cycloal kyl,

thl&tlﬁgy bs -SOAMN] whedh ReisCihaeealdily, selected dtom: oh:ﬂy gen \t@no,
2006/ 135719 PCT/ US2006/ 022411 22 R5 j s

triffworemediyb apine diydoxyh akesnd Hylkyk| EQZé’g(Y’?r éﬂzalkyl

oronet hyl, am no, hydroxyl,
‘Cmg@?ﬂ)@é@@%@&é@g&m kyl,  -C(ONalkyl)2, alkyl,
-C(1_4)al kyl-OH, or alkylamno; and 5 R3 is one or
nor e substltuents i ndependently sel ect
Othgrcrelgund cEPRIISTS A Sy T FOMBT g gyl I wherein

bstituted th R4,
o X K el s,

het erocyclyl optionally substituted with R4,
ris oz el oal kyl ), phenoxy optionally substituted with
R4, heteroaryloxy optionally substituted with R4,
Z@u 1y Chli no, or - SCrRal kyl ; wherein R4 is

%?ﬁﬁ@%@{&%arflel ected 10 from hal ogen, cyano,

or onet am no, hydroxyl, al koxy, -C(O) al kyl,
Rr1€302al kyl, - SOZaI kyl, -C(O N(al kyI )2, alkyl, or
al kyl am no. Still ot her preferred enbodi nents of the
i nve are conpounds of Fornula I wherein one or
more of "the: following linmtations are present: 15 r is

1 orwgere]gﬂﬁ 1NQI pgr@m B is phenyl or heteroaryl
SR 1 Onvvherelnn|51230r4 Ra is

hydr ogen aI koxy, heteroaryl optionally substituted

xRy R &ﬁ}’Hg}ﬁﬁ? X%lgpﬁyo r%n'%gy st BTGy Spbde A Thiuced

Py r@ith s NBAYdx yoRintine|alikargibs dialkylapainy dxlachﬁhnonyl
het er ocycl yl optional |y substituted with CG}! Fﬁ
N( R, optioaaily sypstimted w R}BMGWYIF@PPOMHY su’bstltute withi Rs,

piperidinonyl optionally substituted with Rs, cyclic heterodionyl optionally
substituted with Rs, heterocyclyl optionally substituted with Rs, -COORy,
-CONRR;, -NR)CONR,)(Ry), -NRy)CONRwWRy), -NRwC(O)ORy,
-N(Ry)COR,, -SRy, -SORy, -SO2R;, -NRSO:Ry, -NRySO2Rx, -SO3R,,
-OSO,NR R, or -SO:NRyRy;

R,, and R, are independently selected from: hydrogen, alkyl, alkenyl, aralkyl,
or heteroaralkyl, or Ry and Ry may optionally be taken together to form a 5 to
7 membered ring, optionally containing a heteromoiety selected from O, NH,

N(alkyl), SO,, SO, or S;

R, is selected from: hydrogen, alkyl, alkenyl, cycloalkyl, phenyl, aralkyl,

heteroaralkyl, or heteroaryl;
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-NNRWC(OOR,, -N(R,,)CORy, -SQ2Ry, - NRWSQ2Ry, or
-SA2NRR, ,; R and R,, are independently selected from

woydwageny al kyl, al kenyl, aral kyl, 30 or PCT/US2006/022411
heteroaral kyl, or R, and R22may optionally be taken
together to forma 5 to 7 menbered ring, optionally
containing a heteronoiety selected fromO0, NH,

N( aRk Yd dne, 86& or HFe bet% MOi 206/ dbAfY d8ected from: halogen,
PCT/ US2006/ 032411 - 23" ueIS se?ect edy from hryrélrogeﬁge

al kyya,noalrifhnydmethylcamaiokbrydrozpﬁeaiwxy, aﬁlﬁDD@lkyl -SOaalkyl,

o S oGl s By Tl deffend o

hal ogen, cyano, trifluoronethyl, am no, hydroxyl,

al koxy, -C(O al kyl, -SC2al O N(al kyl) 2, al kyl,
R3 isGyie of yradrr gt s@uwenéfrmém@ydmﬁ;ﬁ@lec@ Adroms hydregen, allkylnﬁ XY,

subst r
B L L
optiotall9 shkyituted trithrral hetemujasyn dpuibﬁﬁily/\alibhtlﬂath,d it Eﬁ,oar yl

optionally substituted wth R4, heterocycl
-O@pft:lpalﬂial)l Phesigny optionally swstitedwith Buchid ?feallYi‘mOPtmnaﬂy

| t

suBRREIY AR SRS SERIR, Wl s aticeca
fronﬁﬁtagdny byanmh&ﬁmlomrﬁethylsammd e]pyymdneylt dloxge I-@(Q)aﬁtyl from

camibly sowfBlaabilap albu dniieemy i

-C(O N(al kyl) 2, al kyI or aI kyl am no. Particularly
preferred enbodi nents of ‘the invention are conpounds
Stllifotlray prafered embgriments ob e inyention erepfonpaanfppf Bugmwdp 1
imtations ar S NH or CH2; B
Whlegelrbﬂlé%% m8rre Z]EeD{ 2@?’3}}‘% hmgagg e%re%ak n 30 wherein n
is 1, 2, 3 or 4; Rais hydrogen, hydroxyl, am no,
al kyl am no, dial kyl am no, heteroaryl, heterocyclyl
riphef dnal |y substituted with R5, -CONR RX, -SO2RY,

ZISIWID§@IQ,y -N(Ry)CO\I(RV\)(RX) or 'N(R,,)C(O)O?,
B is phenyl or heteroaryl;
Rl is:

&%Ra

whereinnis 1,2,3 or 4,

R, is hydrogen, alkoxy, heteroaryl optionally substituted with Rs, hydroxyl,
amino, alkylamino, dialkylamino, oxazolidinonyl optionally substituted with
Rs, pyrrolidinonyl optionally substituted with Rs, heterocyclyl optionally
substituted with Rs, -CONRwRy, -N(R,)CON(R,)(Ry), -NR)CONRw)Ry),
-NRy)C(O)ORy, -N(Ry)CORy, -SO2Ry, -NRSOzRy or -SO2NRyRy;

Ry, and Ry are indepeﬁdently selected from: hydrogen, alkyl, alkenyl, aralkyl,
or heteroaralkyl, or Ry, and Rx may optionally be taken together to form a 5 to
7 membered ring, optionally containing a heteromoiety selected from O, NH,

N(alkyl), SO, SO, or S;



10

15

20

25

30

35

35 WD 2006/ 135719 PCT/ US2006/ 022411 24 R and R,,are

i ndependently selected from hydrogen, alkyl, alkenyl,
waralskyi71o or heteroaral kyl; or R and R/, nmayPCT/US2006/022411

optionally be taken to togeBher to forma 5 to 7

menbered ring, optionally containing a heteronoiety

selected fromO, NH Nalkyl), SO S, or S; 5 Ry is

sel ected from hydrogen, alkyl, alkenyl, cycloal kyl,

phenyl, aral kyl, _heteroaral k r hetero . RS is
oneRs ifselacieddran hudpehd ek, Y@@Vh&ifaa Yloghenyl aralkyl,

e gl 0 L

i ndependently selected from alkyl, al koxy, hal ogen,

S.VS' 0 S e S e S-S ) e BB Bl
nreiemfﬁm%métﬁﬁ hxﬁm%nm(&ax raksgrm@m%akﬁf -S05Mmy12

I erein one or nore of lowng Iimtations are
pr es@i@)N(alkgl): plk30 Z(i-palkiyl-OH, @b@l,kylamlso piényl or
pyridinyl; R is: Ra 25 n whereinnis 1, 2, 3 or 4,
RI, is hydrogen, dialkylamno, heterocyclyl optionally
R %&%é&b\%&‘é@uﬂﬁtftﬁbﬂﬁaﬂd ?ﬁd%%cﬁedff&ﬂh%ﬁdﬂv\m{ﬂ a)koxy,

or - are independently sel ected
halbgmmlquwymtbgehydrgx}dycpyclc@ﬂlfoé ﬁytlonaé]yépks}ntuted with Ry, heteroaryl

h op{f et gyﬁg?s%{ulg& gv Fﬁ!@%@%@%@p@@g@@wﬁmmg aken

-O@%Vohlﬁ%@@ﬁiéﬂ&?ﬁ dptiondfy ﬁﬁjﬁhart&dwith Ry, helabanyhadyl optionally
contajnin het er onoi et I ect d fr

subgtigted, with ialkglaming, ogr 1sf mg?ﬂendently selected
frolY OSSN ey RbKHrroftdiGm! amﬁ%%ﬁﬁb%ﬂ! alké4s2! Y Dyalkyl,

-COsalkyl, -SOsalkyl, -C(O)N(alkyl),, alkyl, or alkylamino.

Particularly preferred embodiments of the invention are compounds of Formula I

wherein one or more of the following limitations are present:

ris 1;
Z is NH or CHy;
B is phenyl or heteroaryl;

R1 is

L Pe

whereinnis 1,2, 3 or4;

R, is hydrogen, hydroxyl, amino, alkylamino, dialkylamino, heteroaryl,
heterocyclyl optionally substituted with Rs, -CONRyRy, -SO2Ry,
-NR,SOzRy, -N(Ry)CONRwW(Rx), or -N(Ry)C(O)ORy;
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5 heteroaral kyl, or heteroaryl; R5 is one substituent
i ndependently selected from -C{O)alkyl, -SQalkyl,

wo &§oe)bK7ad kyl ) 2, al kyl, or C(1_4)al kyl -OH, andpd¢DURD06/822411
one substituent independenthy sel ected from alkyl,
al koxy, heterocyclyl, cycloalkyl, or -Q(cycloal kyl).
PHARMACEUTI CALLY ACCEPTABLY SALTS 15 The conpounds of
t heRpaed Baore independanlyrselectd Smonpehydregam alkiyh gﬁweylf, anasyl,

of har maceut i cal | ceptabl e salts, For, u i.n ,
e O ERRt i of Bl 3 o SihisaBint ket R el 8 fom a's
| NVRNE iembeRl eg! Sptid@RHY Sotit&iningQ heltamoRELstldctal from O,
acceptabl e salts."™ FDA approved pharnaceutically

accib: Bi6alkylsai@, S@nend; (Ref. International J. Pharm
1986, 33, 201-217; J. Pharm Sci., 1977, Jan, 66(1),
pl) include pharnmaceutically acceptabl e acidic/anionic
or Rosiselectifam:Chidbidh, alkyhalkengle uydleakyly pleengk ptaikyle
acidic/anionic salts include, and are not limted to
25 bheteroatalkyl s heeisYl f onat e, benzoate, bicarbonate,
bitartrate, brom de, calcium edetate, cansylate,
carbonate, chloride, citrate, dihydrochloride,
edeRaissoneasdbsithat éndepatdehty sclectabirbmt e;C(Q)atkylat0qalkyl,

gl yc t l ucopate, ¢ e ' ycol Iyl arsani | at e,
hexﬁ&é@&ﬁ’&?{lﬂa#@}’ Ry dpélt}%i&tf(ﬂg&hhéfﬁf obr omi de, .
hydr ochl ori de, hydroxynapht hoate, i odide,

i set hi onat e, _I actate, | actobionate, nml ate, mal eat e,
R; isometbstiyentismlependentlpeeleatechfzpin o dealkons hglpgen, cxelealkyl,

e T A e e

pol ygal acturonate, salicylate, stearate, subacetate,
MotFtifahndy pRddrfdll @abddNARS 6f the dvehabe arelcdfpodhd of Formula
tosylate and triethi odide. Oganic or inorganic acids
I wherstn onecdruaiere of e falewingtlimpitations aretReseRydr i odi ¢,
perchloric, sulfuric, phosphoric, propionic,
.g] ycolic, nethanesul fonic, hydroxyethanesul fonic, WO
T'15%06/ 135719 PCT/ US2006/ 022411 26 oxal i c,
2- napht hal enesul foni ¢, p-tol uenesul fonic,
cycl ohexanesul fam c, saccharinic or trifluoroacetic
Z i3 &iHHor PHar maceut i cal |y acceptabl e basic/cationic salts
i nclude, and are not limted to 5 alum num
2- am no- 2- hydr oxymet hyl - propane-1, 3-di ol (al so known
B igpheryl bspinidingxymet hyl ) ami nonet hane, tronet hane or
"TRI S"), ammoni a, benzathine, t-butylamne, calcium
cal ci um gl uconate, cal ci um hydroxi de, chl oroprocai ne,

R1 is:

f\%ﬂa

whereinnis 1,2, 3 or4;

R, is hydrogen, dialkylamino, heterocyclyl optionally substituted with Rs,
-CONRRy, -N(R,)CONRy)Ry), or -NRySOsRy;

R, and R, are independently selected from: hydrogen, alkyl, alkenyl, araikyl,
heteroaralkyl, or Ry, and Ry may optionally be taken together to form a 5 to 7
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chol i ne, chol i ne bicarbonate, choline chloride,
cycl ohexyl am ne, di ethanol am ne, ethyl enedi am ne,

wo edsiiesmo Li OVe, L-1|ysine, magnesi um negl um neCT/ARE06/022411

NHACH, 10 N-net hyl - D- gl ucarrsne, piperidi ne, potassium
pot assi umt - but oxi de, potassi um hydroxi de (aqueous),
procai ne, quinine, sodium sodium carbonate,

s odin¢mberedtring, bp@nugicentainitg a h&odinsieth yeleaxd tom O, NH,
triethanol amne (TEA) or zinc. PRODRUGS 15 The

pr e Bk, SR Sincl udes within its scope prodrugs
of the conpounds of the invention. In general, such
prodrugs will be functional derivatives of the
coningtectadhirah: hyédropendildyy, allemyk cyclobleyl, aralliylo i nt o
an gctivgéggngqfnd. Thus, in the nethods of treatnent
of PHEIFREENT 1GRFeH¥ on, the term "admi nistering”
shall enconpass the 20 nmeans for treating,
anel i orating or preventing a syndrone, disorder or

di sRaseontenbsiitbent indapendently selected fopv ufdOptkedi fSQalkyl
di sc r..a _conmpound, .or odrug  thereof, which
mouré8§§€¢gﬁg%ﬂﬁ%gQFggrﬂﬁ@ﬁk§¥¢ﬁP the scope of the
invention albeit not specifically disclosed for

certain of the instant conpounds. Conventiona
Rs iy orscibpiéyentandeprrdesdy selestedh frapy Pedpaikeaxy, batesreyclyl,

. Lab r erivatives are 25 described in, for
v QL bR

f Prodrugs", ed. H Bundgaard,
El sevier, 1985. STEREO CHEM CAL | SOMERS One skill ed
inthe art will recogni ze that the conpounds of

PHZORNIA GEUTTRATNEY A COEPTABISY SAIVES asymmet ri ¢ car bon
atons in their structure. It is intended that the

present invention include within its scope single
The campowmis rof tlger present invhsionompp alsol be preaed i the foimolir es,
and m xt yres o%w napti omers in which an enanti omeric
phrpaseiically BrE8 €530 2006/ 135719 PCT/ US2006/ 022411
27 The term "single enantioner"” as used herein defines
all the possible honochiral fornms which the conpounds
Foppseripmpagicings, thedalinhed the Rpwrewnss of fuginveetipnsigfer 40 non-toxic

«quatern j P ' ' '
PP LR 8 052 MO RSP RAGLA lcpabie s

foﬂr@qwe{;( Uﬂeﬁr@fzwalrmf’lhbﬁn. qgsej 332d0bR1The Papph. &gt 1917, bdn,
art _known principl es ast ereoi soners .y

666la ) drdadaRhasmyesuEistisacsentale Srdichager Bsfasionic salts
fractional crystallization and chromatographic
techni ques, and enantioners nmay be separated from

Pheadvenddadly abgeptdbde sidienion sakty sichidej @l dro notimitedkto

g SRS B P Riar S B8 it bl edetate,
camsylate, carbonate, chloride, citrate, dihydrochloride, edetate, edisylate, estolate,
esylate, fumarate, glyceptate, gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate,
iodide, isethionate, lactate, lactobionate, malate, maleate, mandelate, mesylate,
methylbromide, methylnitrate, methylsulfate, mucate, napsylate, nitrate, pamoate,
pantothenate, phosphate/diphosphate, polygalacturonate, salicylate, stearate,
subacetate, succinate, sulfate, tannate, tartrate, teoclate, tosylate and triethiodide.
Organic or inorganic acids also include, and are not limited to, hydriodic, perchloric,

sulfuric, phosphoric, propionic, glycolic, methanesulfonic, hydroxyethanesulfonic,
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10 Pure stereoi soners may al so be prepared
synthetically fromappropriate stereochemcally pure

webawtizsvgo mat eri al s, or by using stereosel ecti PeT/US2006/022411

reactions. The term"isomes" refers to conpounds that
have the sane conposition and nolecul ar wei ght but
differ in physical and/or chemical properties. Such
oxﬁe%a;fms_ Sed3ullome, f-fofuchBfBoRT BRI ol EndsuliemR sARlR4Fic or
but differ in structure. The structural difference
triflmayoagetiq #ridonst i t uti on (geonetric isomers) or in an
ability to rotate the plane of polarized |light
(enantionmers). The term "stereoisomer” refers to
Phdrfab@itizaldy adcdprablebabiceaisiit tdisiindludd)and diefdog linited tdne
20 arrangenment of their atons in space. Enantioners
alupyiiig anEoebhedex ypethyiprepanes 1.3 fdioldplsp kBP¥BARr s. The
. o b ¢ J Cerh St
is R il Homib ffhing Bobidfal bLOHAIST) (SIASAE 1BRLARME,
t-biitlylagting, tcalciim,raatciimgleona?é, chlvturh ydnok eleacilomprocaine,
e Wi hEhe e sk, donblinfies
ethJRESibMRRS Aftlnfn, THORAL, 8 Rind] ASERSRETRheglifie §H NH,OH,
tereol somers that are not mrror | MAQES.. 30 The
N-mytiybDsgltidmiancipegidines possmn, pdissstoni-byioxide petassium
ubstituents around a. chiral. carbon aton(s). WO
hy0Rs (50T et 0B e st SERER R acomt e
sodim-2-&6 ikt Lari®atel(SER), so8fusi Bydr6xide AABRASIhmnBIR (FBAD @8 Sfic.
of equinolar quantities of two enantioneric species,
wherein the conposition is devoid of optical :
LYidy. 5 The term "honochiral"” refers to a state of
PRgﬂgiﬁndoglrreri C purity. The term"optical activity"
refers to the degree to which a honochiral nolecule or
nonracem c m xture of chiral nol ecul es rotates ne
The,pregetdpyepBan Mayides WithinmfescoRs Riodes ok @m@&ﬁ@% 8 e
inveffi&. SinldRnb:3P WRLSprbBAks Hill he furlchohdl YefVaifit 8f ih@'&oﬁ’%ounds
substituent atons in relationship to a carbon-carbon
whithuapé eealdiin donvetitde oy av@mitd g activegompound  Bhusy indhe ehethods

bi cycl i stem .Substituent atons.(other. t.han on
of Beifiee] RS presen: bPRut G R BB b g St s
mebnfor Ge&Y, afhelighiifdor provéltiRg aEyndiORROisbRler 6i disshhe

configuration, the substituents are on opposite sides

desicribedbhereingnign o gompourldespecgifiealyblisclosed 0b 8 soBpannd op pragiug

incthe rz" i ded. i i t . . .
el P Sl SRR R L30 LAHAbL Ylpe e penion i
not' speéiticainsdisloded foheerair dfahe tRtanocopeudds. Oonekntional

procedures for the selection and preparation of suitable prodrug derivatives are

described in, for example, “Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

STEREOCHEMICAL ISOMERS

One skilled in the art will recognize that the compounds of Formula I may have one or
more asymmetric carbon atoms in their structure. It is intended that the present
invention include within its scope single enantiomer forms of the compounds, racemic

mixtures, and mixtures of enantiomers in which an enantiomeric excess is present.
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Substituent atons (other than hydrogen) attached to a
carbocyclic ring may be in a cis or trans
weooeelsiigamati on. In the "cis" configuration, theCcT/US2006/022411
substituents are on the sarg side in relationship to
the plane of the ring; in the "trans" configuration,
the substituents 20 are on opposite sides in
Thdr @hﬁt"blﬁﬁl%mn@nﬁ@ndrh 8s WedMRredd déﬂit%s hlll’ﬂ@ pdseibEchomischiral forms
havi ng ture of "cis" and "trans" speC|es are
whwbéhwwnd% pkForpapst and tbelir N-pxidese addition stlisoquateragry
geomnetric
R R R O R e
compounds of the present |nvent|on are either 25

comercially avail abl e, can_ be red synthetically
Stqqoslaenala e e a0 be OBPIT § i BAAGRIOAT ey

xﬁ)‘?@ Bt W, f?at@d'ﬁ*g{ ftaf aﬁ%ﬁ aS

res ve E??%ﬁ§$§%%g?%hgﬁg¥hnl ue Pﬁgngmn to those

methfods subhraa facténal brylstalltzlaaom pund chriﬁmtqgmhs:rtﬁdmlques and
descrlptor

enRg IR srpRiad e sBH Sherby s Felﬁﬁa'eemfﬂé L35 f the

diaSteRbi@HE @msomﬂ@ dptic@l1gbiee icisorbats dﬂ‘BPr%ﬁﬁth:h?(ﬁﬂat@gﬁphy.
intended to be used as defined in the literature

Pure|stppudsaresss mag atiatheaneparest synfhetigel iefmeral appropriate

st EREI bk dp bty ey beS iR ey

conmpounds of the, present invention nay be prepared as
i ndi vidual isonmers by either isoner-specific
The {ggmn é@iﬁl&o?e {618 & paraRPunAs Hiah havedBrraame coppasifion and
mofRANE Wel 4 Bl aiffBS0/pALLIBA dnfoR ShHRAL PORLHES SiRhTiBdances
ase o | soner o an | ric palr
havwesthe gamnmpbermaﬁ kyndaaftatores batl difféfiolstroetec. Bhefstmctirainal

tallization and regener.ation of t ee base
Gt FRpS i 1o ORI RBOIE QBRI ™ Fosy LR e e
plah§9f'ﬁélhﬁzd€l&1ight (dnh@¥idR¥ed by chromat ographic separation
and renoval of the chiral auxiliary) or resolving an
|soner|c m xt ure of elther a starting material or a

Th% h nal. 248 déf)Ct “fc’e' ?19 éo C aro%ﬁﬁr%c-arl (f%ngt'itml{irb h%é&_mm
arrfddemeal MARED aﬁh;i{st ihepaver @naﬁtﬁfm&@ ané diaktetddmepy &8 eRimples of

i nventi on may have one or nore polynorph or anorphous
SteFqoipOMEY- i ne forns and as such are intended to be

Thé Fé‘}}nu%ﬁﬂallb"i]eﬂe&% cRiral c?mgleac{eﬁg 06 LHole Fﬁﬂe%jﬂ'rﬁdl&g‘ it
sone e Co oun s may formsolvates, for exanple
impdssibid to swpdsrﬂnpcﬁse iteon 1tm1y1mr<at1&mge or conmon organic
sol vents, and such are also intended to be
enconpassed within the scope of this invention. As
The 886 ‘RELRIdMmert REers & Bhe S04 Yt 6f moRB@ASs fp@ci@g‘ it &@lmirror
associatron of one or nore conpounds of the present
images of eaabrothdrtand amareot suparbneosgllevent nol ecul es. This
physi cal association involves varying degrees of

The term “diastereomer” refers to stereoisomers that are not mirror images.

The symbols "R” and "S" represent the configuration of substituents around a chiral

carbon atom(s).
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ioni c and coval ent bondi ng, including hydrogen
bonding. In certain instances the 20 solvate wll be
woapshb®1of i sol ation, for exanpl e when one or PODUS2006/022411
solvent nolecules are incasporated in the crystal
| attice of the crystalline solid. The term "sol vate"
is intended to enconpass both sol ution-phase and
Thé goh&tabinates ok Yaesic dxturk’ reférs fga caxnpogiti@scafiposed of
sui tabl e splv?tes i ncl ude et hanol at es,. net hangl ates, .
equizngler pRantitieg of {50 qngntipmeri3pegies Hiherif dhe,Fuapasition is devoid
' ks include within its scope solvates of the
Of%%%ggﬁﬁggYQS of the present invention. Thus, in the
nmet hods of treatnent of the present invention, the
termadmni stering" shall. enconpass the means for
The tegny hﬁ%‘f’—‘:@l’él Feé«;ra?q fgfatgyot eﬁ?‘&{Pg!Pﬁf}CrPé‘rléY-sy ndr one,
di sorder or disease described herein with a conmpound
specifically disclosed or a conpound, or solvate

The teemé‘opticabactivityioefers totthe dagstajtotydich abomaetrahimoteayle ore

scope of. the invention albeit not specifi. L
nonifeeBtic Gustrop! Gl efrouBoRapc: Blans BERUEHEG Al as
N- OXI DES WO 2006/ 135719 PCT/ US2006/ 022411 30 The

conpounds of Formula | nmay be converted to the

The terme gpemeliriedsqmes refers o isemerst thay dlfpiig the euigigign of

e e
or @eiaidyel pidyelic systene dSwhstitueyt stems {other thiweH3 barhéingde of a

L 0ot S, ot LA APRECRE e sl e
sidQ&)'U&ﬁfi?ﬁpatigﬂ‘i’,rthfWu@mts Q}’edtfrp%gﬁsi@ceﬁ@é‘s' il@elafbrishlp to'tRS al
al ka ides, e.g

or’ ear I ne netal per , €.g. sodium ‘
carpen-ooeitehe, dqubtedwmidyim the P B%(seme sipdr ewpfigatation dhe sulistituents

aneliienise on tf o R B ipBRuTE o, B8 efthodihaR goubi8bond
SuBs#agdnt hivhRdolRP&AN A9ddobapaaxtidGo a@hfbocull-ring-may be in a cis

chl or obenzenecar boper oxoi ¢ aci d, peroxoal kanoi ¢ _aci ds
or gang, copligwtiareln the 3¢if

aeonfigurgtiegy thy sebspients agean the sgme side

. 1 . - r i . j e . .

in e S e G L R o TR, e Affitopae

arel dnkeppobiyelsidesain belatonshipgo theoplemnes, thk ehgn€smpoendy. having a
.2-but anone, hal ogenated hydrocarhbons, e,g.

miguEsplo NS aHaS” SARFITH are é?ségla{ﬁd CSiEHSsol vents. 15
TAUTOMERI C FORMS Sone of the compounds of Fornula |
may al so exist in their tautomeric forms. Such forns

It istd bouglerstoad thatthe vatidus substitesnt stdreorsontees, geermetnic isomers

an BRSNS A |tended. 8,05 ot B! el MOAICh D Eer
commercially available, can be prepared synthetically from commercially available
starting materials or can be prepared as isomeric mixtures and then obtained as

resolved isomers using techniques well-known to those of ordinary skill in the art.

The isomeric descriptors "R," "S," "E," "Z," "cis," and "trans" are used as described
herein for indicating atom configuration(s) relative to a core molecule and are
intended to be used as defined in the literature (ITUPAC Recommendations for

Fundamental Stereochemistry (Section E), Pure Appl. Chem., 1976, 45:13-30).
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20 PREPARATI ON OF COVPOUNDS OF THE PRESENT | NVENTI ON

During any of the processes for preparation of the
weooeepassvds of the present 25 invention, it myPOEUS2006/022411

necessary and/ or desirable2vo protect sensitive or

reacti ve groups on any of the nol ecul es concerned.

This may be achi eved by neans of conventi onal

THY @lnfpouh@OofIhO PRSent $eltiSF nia ‘B?, %réi)%ﬁf{ﬂgs k?ﬁﬂ/giglﬂgl  isomers by

Protecting Goups, P. Kocienski, nme
eitheihispRpEsReCiiZEODthesin dr EstlvedFromm iforReri Mixtitkt Conventional

j . in O j t s, 3d ed. WI .
oA e 1405 ok Rk SR oSl i
usin@nmvapticaily gctive SMEefoRHWeESHPHaSURAL c@&tﬁ!ﬁgﬂé’&i&%ﬁi RELAPARN

known in the art. GCeneral Reaction Sc
of Sepfisze aseh dorming wseataEr @ande af eagh o&the iR@nerief an ishinBjic pair

. of f.or mul can.b repar ed

(oMo Ny TR M e SRS RN P o e o R
resmiting i ésofrekic avikinge ofdtier 0 BafHRAAREAR a@iaY proaadtusidy

r epresent anples of the inventjon and are in no way
PIGRA, {Vem%éﬁ%qu%cmoa?at@gx@hy;wéﬁph@ﬂ.ffﬂiwe celympounds of

formula I, wherein B, Z, r, Rl, and R3 are defined as

in Formula |, may be synthesized as outlined by the
PQXMOQRPHHAND SOLVATES | | ustrated in Schere 1. 10

Treatment of pyrimdine-4,6-diol Il under Vilsneier

reaction conditions (DVF/ POCl3) can provide
Fuéthérmstive ogipdufy dfithélj i |

troatment h anmo n%)%?achﬁ%?g@ii 5129 ?ﬁge {ideelyOr e B R
or amoEheRscrystalline fprmsrng-a8 lshdy are intended to be included in the scope of

L di Re- Bs. de IV. Treatnent of IV with a
e o, 1 adai G, 10N Eeabbout PN ety for sl
withewgter @ey hgdafes P& dOnirfor bi¢akicisblveiks, #IdQEENER Mo iBtdRdsPro

such as 15 di.i sopropyl et hyl am ne can provide the
be 69?‘1%3&?‘%‘&%@ ther seqpéreinihusopveption; ¥y useherajmpthepernat solvate”

I ovide the final.
e e SIS e S 2R o R i pai i
on¢ gr st sohen| moteciles.eXhis phgsicl hstochtivh ifvotved Vaiyin@déhrees of
iondd 4h c?o%%ﬁ:% éldilnigg ﬁﬁ@i@ycggggnogoﬁgng[ r}n tcgr?ai}cl IilPS?ZlnCBS the

reacti
solvate will be capable of isolation, for example when one or more solvent molecules

are incorporated in the crystal lattice of the crystalline solid. The term "solvate" is
intended to encompass both solution-phase and isolatable solvates. Non-limiting
examples of suitable solvates include ethanolates, methanolates, and the like. It is
intended that the present invention include within its scope solvates of the compounds
of the present invention. Thus, in the methods of treatment of the present invention,
the term “administering” shall encompass the means for treating, ameliorating or
preventing a syndrome, disorder or disease described herein with a compound
specifically disclosed or a compound, or solvate thereof, which would obviously be
included within the scope of the invention albeit not specifically disclosed for certain

of the instant compounds.

N-OXIDES
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separabl e by col um chromat ography and are _
spectrascopically distinct via 1H NVR 20 chem cal
wehbodst1ss7ad t he correspondi ng net hi ne hydrogen parot2ibe22411
oxime (Figure 1b). WD 2006/3035719 PCT/ US2006/ 022411
32 RBZ-0OZ s NIr N) r C HaNHaN 01 "N NN
RL,0N R1I"" HZN N H2ZN N "anti" isoner "syn" isomner

Theicgpeuhds dRormbBA S0 LebrMRERAES Eetr@bobdiBy I8 "95‘? forms
nti i mer show a characteristic further downfield

I S . . . . . .
follgysipe agir 11‘RYOEﬁduquéom@nwéﬂmgraérmglamog@vgeaas?mﬁmﬁmwe
; [ : ical ,shift of .t syn.
o N O o M AR E D B e Sl BB iRing
mas¢ridl 0§ Fofmulad with amyegbprugeinteairgartie oitiotgaattchesdnlld@ A giRopriate
. isoners correlates with literature known in the art
QTR BeTORANGS CRRRMe, fuerampigohydragen prsoxide; alin)i meteheseerth

et e o S e g i o bt dp gl
OrgaNIQ\PeCNIdFRIBAHCOMPrise per @y adidRs@iiNes, Forkexahiph, N base , J
be&%ngga%%ekgx%icl\gcid or halo substituted benzenecarboperoxoic acid, e.g. 3-
chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. fbutyl hydro-peroxide. Suitable solvents are, for example,
water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of

such solvents.
TAUTOMERIC FORMS

Some of the compounds of Formula I may also exist in their tautomeric forms. Such
forms although not explicitly indicated in the present application are intended to be

included within the scope of the present invention.

PREPARATION OF COMPOUNDS OF THE PRESENT INVENTION

During any of the processes for preparation of the compounds of the present
invention, it may be necessary and/or desirable to protect sensitive or reactive groups
on any of the molecules concerned. This may be achieved by means of conventional
protecting groups, such as those described in Protecting Groups, P. Kocienski,
Thieme Medical Publishers, 2000; and T.W. Greene & P.G.M. Wauts, Protective

Groups in Organic Synthesis, 3™ ed. Wiley Interscience, 1999. The protecting groups

may be removed at a convenient subsequent stage using methods known in the art.

General Reaction Scheme
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VI | The RLONH2 reagents, wherein Rl is defined as in
Formula I, are either commercially 10 avail able or can
woeogerieas ed by the reacti on sequence il ustrarPetiusmos/022411

Schene 2a. Al kylation of Benzylidene VII with an
appropriate electrophile RILG where LG nmay be a

| eavi ng group such as bronide or iodide, and a base
such as KOH in a solve DMSO can provide the
benzyl i dene |nter |,t mhrch upon treat ment

under acidic cond ch N HCl can provide the
desi red R1IONH2 reagent nE /135719
PCT/ US2006/ 022411 33 reI at thod to prepare the

RLIONH2 reagents, wherein n, and Ra are defined as
in Formula I, is illugyr d Scherre2b Al kyl ati on
of benzyli dene Vi | R thNin pr| ate el ectrophile
PGO( CH2) nLG where PGis a WrJ al cohol protecting

group and LG may be a Iék@!ng roup such as bromde or
i odide, wth a base such as KOH in a solvent such as
DVMBO can provide the O al kyl &t ed benzyl i dene.
Deprotection of the al cohol protecting group known to
those skilled in the art under standard conditions,
conversi on of the al cohol to an appropriate | eavi ng

R R I RN AT e

in Wetalt. AMcFENSWIRE récBoR YeearR Al difly H%taﬁtrt@ Q%}Sik&nt examples of
heteroaryl, amne, alcohol, 10 sulfonam or th

thef mmim@néyreaa ing wascingans ¢o bea Hgnit ofdheinventivral can
provide the Rl ONH2 reagent. If Ra nucleophile is a
thiol, further oxidation of the thiol can provide the

The @bmpsmis@r g nmild T, Gutietkes Ba gy, Ryl bR Sare ldefiflmal as in Formula I,
nucl eophile is an am no, acylation of the nitrogen

may tterryathe%rpe&%murlateé bydhe ﬁ%fteﬁ%} synthetig foyiRillgstrated gicheme 1.
1eEB e 511 001 ECRRREN IR RSB PR RTRL
(DME/PONRY\RXG pmhﬂsé @dmhhmo-pgﬁﬁﬂtﬁde—ﬁroarbal&ehyde I, Wthh upon

corr spondi n dr ox rou ati.on of
FiPERRR Mt (4 TR S et St Horoa i ge
yﬁﬁﬁd’[ﬁé sQRrARAYICN dﬂéaﬁﬁént o Wﬂvﬁlﬂa &ﬁﬁc Abdin€¥Mn a solvent
provi de exanpl es wherein s COORy or CONRWRX. 20

sumszmsolaaxmpmwzmw &22511[‘.’(1 e p@emm@f 2dag: Rth@s
.00 -achq RLONH2 . o .
diisopropylethylamine can provide the pyrimidine VI. Treatment of VI with the
appropriate R{ONH; in a solvent such as MeOH can provide the final product I.
Although only the anti form of Formula I is pictured, it is expected that both the anti
and syn geometric isomers may be formed in the final reaction. The isomers may be
separable by column chromatography and are spectrascopically distinct via 'H NMR
chemical shifts of the corresponding methine hydrogen H, of the oxime (Figure 1b).
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| base | N CHNORL VII VIII Scherme 2b \ \ LG nOPG
_\''\ Deprotection OYO N, base NN N OH Oi nOPG QO
WO 2006H357¥ | / LG reagent Ra Nuc acid RIONH2 bas@sios/622411
base / ~N, O nLG OlnRa a 3dherein: LG is Leaving
Goup Nuc is Nucleophile PGis Protecting Goup The
am ne reagents V, wherein Z |s NH or N(aI kyl) and B,

r ny e defined as can be
RgP e% ed by the reactg uen e |IIustrated in
8sc erre;j\' Acylatlon of mne I X with an
at

appr opr gcyl ati ng agent X © LG may be
p-nitno oxy, chloride, bro 7 or imdazole, can
e acylated_ inter

agte Xl. Renpbval of the
ting grobip~galler<geidjc conditions can
providelth desired am ne V. he cylating reagents X
ar ey conner0|ally 2y ' or can be prepared
as |Flustrated in Schene 3& Treatnment of an
appropriate 10 R3BZH, wherein, Z is NH or N(al kyl),
wi t Ferh iS9Topri at e acyl at 199" 1¥8E¥ENt such as
car bonyl di i m dazol e or p-nitrophenyl chl or of or mat e
(wherein LG may thurblﬂri de, imdazole, or

p- nltro henox in presence of a base such a
The phsst eyt 'q Wmtra RABODANLINERRCIIRERY 13 ql@é?@éﬁﬁisec Syriper
dox?hﬁaﬁ G o SRR gfg %1; h%nef?\&gé ﬁ? l}@dﬁggrtl %@ﬁﬁgg&ﬁéﬂ’e%@m
hydacégm cheirddal shifk df&h@d;)tnsswraen The oleseineed differsnoins H@emlcal

shitts of &eq{a%ydrogen of fhe an?l 'and’ Syn o;gim%glsdarﬁeers Cclgrrelatees with litBrature

known in the art (Biorg. Med. Chem. Lett. 2004, 14, 5827-5830).

Scheme 1
OH cl cl
p
HO™ "N cl N/) HoN N//‘

i I v

o Z._0 RaZNo No
ci a[Nﬁ)r , [Nﬁ)r Eﬁ)r

o% N R ONH

| v i
/) H - o- l <N
HN™ N base . /)
HaN™ °N

The R{ONHj reagents, wherein R; is defined as in Formula I, are either commercially
available or can be prepared by the reaction sequence illustrated in Scheme 2a.
Alkylation of benzylidene VII with an appropriate electrophile R;LG, where LG may
be a leaving group such as bromide or iodide, and a base such as KOH in a solvent
such as DMSO can provide the benzylidene intermediate VIIIL, which upon treatment

under acidic conditions such as 4N HCI can provide the desired RiONH; reagent. A
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WD 2006/ 135719 PCT/ US2006/ 022411 35 Formula I, is
outlined in Schene 3b. Coupling of a cyclic amne |IX
WoRds/135719 appr opri at e R3BCH2CO2H usi nhg a st andpetus2006/022411
coupling reagent such as 1-3§3-
di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de
(EDC) or 1- hydroxybenzotriazole (HOBT) can provide
reltteé naatlyddab eueparg the e ONALaeadentsRetreredd n,d¥;, snd ReardldBfined as

. protecti.n oup. under idic canditjons.can ovi.de
in Fir@rde Liss B it Seheimtfe sz e fone Mrfnggn
. r _~
ofrl e e TN Ciat Aty B R B
griypsad DG Gay beaileavimmghionp sephoaspramidsahéodidg vith 5B%e Zuch as

.R3 aci , o~ r..~r i ng,Reagent
K i % s et p S an profic Bne b Bt e ot
Depdtedtlon df theieshel Profectibg grouphonaintd ti3e skifled af ine@et \der
in 10 Fornula 1, may be synthesized as outlined by the

stagdard candisigns, Renvessionof the plcphelitp 4p @ppropriatsdenyinee group known
by JAGRRRERY e BRI T AR el R N RBRR L
refetion eritheancippphiageusleophilis hdiet@gple piptérotulyy, |laithe) @lcohol,
sulfonamide, or thiol followed by acid mediated benzylidene removal can provide the
R;ONH; reagent. If R, nucleophile is a thiol, further oxidation of the thiol can
provide the corresponding sulfoxides and sulfones. If R, nucleophile is an amino,
acylation of the nitrogen with an appropriate acylating or sulfonylating agent can
provide the corresponding amides, carbamates, ureas, and sulfonamides. If the
desired R, is COORy or CONRyRy, these can be derived from the corresponding
hydroxyl group. Oxidation of the hydroxyl group to the acid followed by ester or
amide formation under conditions known in the art can provide examples wherein R,

is COORy or CONRyR;.
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can provide the pyrimdine Xi|I. Treatnent of the

5-car bal dehyde pyrimdine XIl wth an appropriate
wWR2@sH2s7MM a sol vent such as MeOH can yield  PCT/US2006/022411

internediate XII11, 15 whicl34upon subsequent

deprotection of the N-Boc protecting group by acid

treatment WO 2006/ 135719 PCT/ US2006/ 022411 36 can

provi de the di am no pemBk4i ne XlIV. Acyl ation of XV

in the presence of a base such as

di i sopropyl et hyl am ne with an appr opri ate reagent X,

wherey Z #A\\NH or  N(al kyl) 3 d L ay be chl ori de,
i m p- ni tﬁ(p_@henoxy n Z |a§dCH2 dN?l
coupl ng|vv| h an_abw—sg)pr_l’ate BCFDBRH using a  ione
st andar dNgupl i ng reagent 5 suchN

1- ( 3- di et hyl ani nopr opyl ) - 3- et hyl car'bodi i mi de
hydrochMride (EDC) or 1- hydroxymenzotriazol e (HOBT),
can provide the final product I. Al though only the
anti formof Fornmula | is pictured, it is expected
that both the anti d&ebeme2h geonetric isoners may be
formed in the reaction sequence. The isomers can be

par d by lumm c aphy and are Q O
copi t8 ﬁp%li sti $c he DeprofectidnBo c~Bos
CJ?\ITK N N Qgl.! X Boc

O\IH2R10/\NIN
NHH N T NJ H N NJ 2~N %GXIII H&N
RB(IICNerO~LGr aC|dN aseRQ/\NILINor
I'N

oo () L) rwe L)
___.__E__> —_— | _@Qd__.. R1ONH2

base ' base N
N. N
O'ﬁr\ILG Oﬁ,]ﬂa

wherein:

LG is Leaving Group
Nuc is Nucleophile
PG is Protecting Group

The amine reagents V, wherein Z is NH or N(alkyl) and B, r, and R3 are defined as in
Formula I, can be prepared by the reaction sequence illustrated in Scheme 3a.
Acylation of N-Boc diamine IX with an appropriate acylating agent X, where LG may
be p-nitrophenoxy, chloride, bromide, or imidazole, can provide the acylated
intermediate XI. Removal of the N-Boc protecting group under acidic conditions can

provide the desired amine V. The acylating reagents X are either commercially

“available or can be prepared as illustrated in Scheme 3a. Treatment of an appropriate

R3BZH, wherein Z is NH or N(alkyl), with an appropriate acylating reagent such as
carbonyldiimidazole or p-nitrophenylchloroformate (wherein LG may be chloride,
imidazole, or p-nitrophenoxy) in the presence of a base such as triethylamine can
provide X. Many R3BZH reagents are either commercially available and can be
prepared by a number of known methods (e.g.Tef Lett 1995, 36, 2411-2414). An

alternative method of accessing V, wherein Z is CH, and B, 1, and R; are defined as in



H2ZN NJ R3Z HZN NJ LG is Leaving G oup XV OOH

Coupl ing Reagent Alternatively conpounds of fornula I,
wohanassm1Z is NH and B, r, Rl, and R3 are 15 defimezhoas22411

in Formula I, may be synthesized as outlined by the

general synthetic route illustrated in Schene 5.

Treatnment of 4-chloropyrimdine IV with an appropriate
Fohindal rieowtinedinsSchemedbt Guplingef acyslionitting IX with anhe

o BB Cont iiap detonind praBiEEREem Fides e "
Mﬁ%ﬁﬁél’&%ﬁ@éﬂﬁ& A0R2Ey dr Rl EDd g hy de

pyrim di an appropriate RIONH2 in a sol vent
hydrosybeasotiipoie (H@BTY cat plrowrdeéhm@mlm%m)qmedlaWE hRempoveal of

nt.deprotection.of t N- Boc e
S theyHRE ey AR e ApFG S ioRe o TS T i By,

XIV. Acylation of XIVin the presence of a base such
as diisopropylethylamnne with an 5 appropriate R3BNCO
can provide the final Sﬂ?eﬂ’tﬁ?@t | . Although only the

anti formof Fornmula | is pictured, it is expected
that both the anti and syn geonetric isomers nmay be
formed i~ he reaction sequence. The isonmers can be

$epar zcol um rpopoogr aphy and ar

tfﬁascop aI I yR nc? 10 Schene 5 BB€ 1

F CNk) r oc_@c_Man d N
H%N—N—J—H—NI\U H2N 2FVXIIXIII ' Z R3

¥F ac id
IX

%@%

Xl \)

i
e | ROF
HZ Rj 0" LG

base

Z is NH or N(alkyl)

LG is leaving group X

Scheme 3b

H /‘\ Z__0O
" RS acnd Rg . N
P E ﬁ ()

Xi A

OC  Coupling Reagent
IX
Zis CHp

Alternatively compounds of formula I, wherein B, Z, r, R, and R3 are defined as in
10  Formula I, may be synthesized as outlined by the general synthetic route illustrated in
Scheme 4. Treatment of 4-chloropyrimidine I'V with an appropriate diamine IX in a
solvent such as acetonitrile in the presence of a base such as diisopropylethylamine
can provide the pyrimidine XII. Treatment of the 5-carbaldehyde pyrimidine XII
with an appropriate R;ONH, in a solvent such as MeOH can yield intermediate X111,

15  which upon subsequent deprotection of the N-Boc protecting group by acid treatment
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the general 15 synthetic route illustrated in Schene
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N@ﬁ@l)%acm By chitgidht iﬁﬁeazgly, of ﬁ-%itkdiﬁ.eﬂé HBr, R¥hed % vﬁ'af{f’
re op ic

atment can provide the diam yrimdine XV,
viz eouphiag sulhsacpppridriateal’ yB G AON wsingan stapgard pouping reagent

PR S PSR e oo .

hylrdXybéBeReRNHOBTY, b foeRle Akerisl pfoddeSE AlHESugADnly the
di i sopropyl et hyl am ne t'o provide pyrimdine XVI.
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N NNIX Boc acid H2ZN NJ /Schem@e4) H2N N HZN N [V Xl |
XV Z O R3~ CNR3 BCR3QZ ~r
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H Boc
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o (O "
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o~ ~N N \ )
| ) IX Boc PNy _RiONH, R N7 T SN
HoN" N W I
HoN” N HoN" N
v Xil X

| Y
acid [:ﬁ)" X O)\LG E ﬁ)r

O
1

R N7 N or > 0

B /) ‘
H2N N R3 e j\ H2N N/)

Xiv
LG is Leaving Group O~ "OH I
Coupling Reagent

Alternatively compounds of formula I, wherein Z is NH and B, r, Ry, and R3 are
defined as in Formula I, may be synthesized as outlined by the general synthetic route
illustrated in Scheme 5. Treatment of 4-chloropyrimidine IV with an appropriate
diamine IX in a solvent such as acetonitrile in the presence of a base such as

diisopropylethylamine can provide the pyrimidine XII. Treatment of the 5-
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specific 15 conpounds are presented thereafter.

caﬁf{?ﬁfeii?gaeej?iygrﬁﬁggﬁ%‘lgﬁlﬁ{: 1 {ate %EO}%H& fn a $flvent §ideh %/IeOH

preferred are nunbers
caid yield int2madetc XTI \Whi2h Qf 61l fhéddghe RCIPUSEAMGY F2RANIB0SB9

PrRECRIEERAD RREARfesiasl 0 gV g Ryricydine XIV.
Acylation of XIV in the presence of a base such as diisopropylethylamine with an
appropriate Rs3BNCO can provide the final product I. Although only the anti form of
Formula I is pictured, it is expected that both the anti and syn geometric isomers may
be formed in the reaction sequence. The isomers can be separated by column

chromatography and are spectrascopically distinct.

Scheme 5
Boc
H Boc
Ne) ") [Nﬁ)r
Ci E ﬁr [ r N
o” XN N N O
| /) IX Boc o7 XN R1ONH, R1/ “NT l ~N
HaN" N » P
HoN N HoN N
v Xl X

y z. 0
Y R"[“ﬁh
_eod - R3NCO N
l . )N

R1/O\N/ \N > R/O\N/ ~N
1
| _ base _
HoN™ N H

oN
X |

An alternative method to prepare compounds of formula I, wherein Z is NH or
N(alkyl) and B, r, Ry, and R3 are defined as in Formula I, is outlined by the general
synthetic route illustrated in Scheme 6. Treatment of 4-chloropyrimidine IV with an
appropriate diamine IX in a solvent such as acetonitrile in the presence of a base such
as diisopropylethylamine can provide the pyrimidine XII. Deprotection of the N-Boc
protecting group by acid treatment can provide the diamino pyrimidine XV, which

can be subsequently acylated with an appropriate reagent X, wherein LG may be
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N HO-,,-,,,,ONIN HN NJ HOy No 4 CN N N H2N
NN HOy N N5 CLON N1 N H2N N WO 2006/ 135719

WO E2096/ 022411 40 Nunber Conpound H O Negr/Gs20b6/022411
6 NN /JON N HZN NN 738 NIN HN N H

chloride, imidazole, or p-nitrophenoxy, in the presence of a base such as
diisopropylethylamine to provide pyrimidine XVI. Treatment of the 5-carbaldehyde
pyrimidine X VI with an appropriate R;ONH, in a solvent such as MeOH can provide
the final product I. Although only the anti form of Formula I is pictﬁred, it is expected
that both the anti and syn geometric isomers may be formed in the final reaction. The

isomers are separable by column chromatography and are spectrascopically distinct.

Scheme 6

N
o Ch Y &l
N N : N
o7 N I acid
/\A(N: —HEE . - o7

HoN [ JN 9 )N
2 7
HoN" N7 HoN™ N

LG is Leaving Group

REPRESENTATIVE COMPOUNDS

Representative compounds of the present invention synthesized by the
aforementioned methods are presented below. Examples of the synthesis of specific
compounds are presented thereafter. Preferred compounds are numbers 1, 2, 7, 12,

13,16, 17, 18, 19, 27; particularly preferred are numbers 1, 2, 7, 12 and 17.
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4-[ 6- Ami no- 5- (et hoxyi m no-nethyl ) -pyrimdin-4-yl]-pip

erazi ne-|-carboxylic acid (4-isopropoxy-phenyl)-am de

H N BLr Compound
o) H - OQ
/
NN
N
O
N
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N NINI NO NH 10 a.

4,6-Di chl oro-pyri m di ne-5-carbal dehyde CI N I11
wolae/18571% A mi xture of DMF (3.2 nL) and POCL3P(TL@SHiNg/022411

at 0 Cwas stirred for 1 hd4etreated wth

4, 6-di hydroxypyrimdine (2.5 g, 22.3 mmol), and

stirred for 0.5 h at anbient WO 2006/135719
Va9 (6/ 022411 47 Cempmwmatlure. The het ef ogeneous
xture vas heated atHr \ 3 h and the volatiles
ere rengved at r@dyddd The resi dpie was
pured into ice wat extracted six tifes with
t hyl ether. The i c phase was washed w th aqueous
HC&8, dried ove 2S04 and concentrated to afford a
el lowsglid (3.7 g N95%. 5 'H NMR (CDC13) 810. 46
s, 1H), 890(s N O SN
Am no- §- chl or o- pia” d| ne-5-c r/kﬁl dehyde {C O

10 Ammoni |—gubbl ed ough a sgl ution of
fet 5.68

fHjoro- pyrlmculqle
nol) injtoluene 010 10 mn andtha sol ution
as stirrled at roo pefat ure overnight.| The yel |l ow
recipitgte was f| ed of f, washed with EDAc and

i eg7| n vacuo to ?ord the pure product (880 ny,

099 : NI\/R(DI\/SON) 15 10 23 (s, 1H), 8.y2 (br,

X‘-hl—‘@Q'qubl-li’\%an(D'Os:U
=
zZ

H), 8. 54 (br, 1 . Method Al a.
- (6- Ami no- 5-f or ﬁ rlﬁ‘ldln ’\)7-pi per azi ne-| - carbo
ylic aciid tert-b X ,\ﬁ_gter o)

EXAMPLE 1

5  4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic acid
(4-isopropoxy-phenyl)-amide '

H
O N
T] T
N
N~ N’O\
S,

10
a. 4,6-Dichloro-pyrimidine-5-carbaldehyde

Cl
X S0
k

15 A mixture of DMF (3.2 mL) and POCIl; (10 mL) at O °C was stirred for 1 h, treated
with 4,6-dihydroxypyrimidine (2.5 g, 22.3 mmol), and stirred for 0.5 h at ambient



20 OYO EN N NH2 %0 To a suspension of

4- am no- 6- chl or o- pyri m di n- 5- car bal dehyde (446. 8 ng,
wa28bB/135m»l ) in CH3CN (2 nl) was added PCT/US2006/022411

pi perazi ne-|-carboxylic aci4d tert-butyl ester (583.1

ng, 3.13 mmol), followed by DIEA (736.7 ng, 5.7 mol).

The reaction 25 m xture was stirred at 100 C. After 2
teimpbﬂaumsTlmdNt@‘dgérmoﬁmmtﬁ&mﬂﬁhtéﬂQtt &Fhx{ 83 h and the volatiles

%Eem sflltered of f, washed with CH3CN (3 x 4

)& P?dea@%lr% oThefresidue e Rqureds infonico umter and

SRS AV oS5 i VE (R

NgIQ0;,(dried avidy NagSQy ar{dscontbtratad %affdéﬂ '35 gd(ﬂ)ég ;&1@%3(7@ 95%).
; ca
5 HMRIGEEHSYe %)mlﬁ)s&é’o%s 1#Bund 308.2. b,

4-[ 6- Am no- 5- (et hoxyi m no-nmet hyl ) -pyrimdin-4-yl]-pip
erazine-1 -carboxylic 5 acid tert-butyl ester OYO (N
b.N M-Aminddéchlororpyxitnidiae &fcarbaldehyde
4- (6-am no-5-fornyl -pyri mdin-4-yl)-piperazi ne-|-carbo
xylic acid tert butyl ester (59.1 ng, 0.19 nmol) and
McONH2. HC1 (52 ng, 0.62 mgpl) in MeOH 10 (1.5 nL) was
stirred at 75 C for 0.5 hJland_the sol vent was
evapor at ed under reduced\l eS¥ure. The crude residue
- was purified by flash co o'ﬁhr omat ography on silica
10 gel (EtOAc as eluent) to the title compound as
a whjte solid (48 74. 6% 1H NVR (CDC13) 8 8.19
Ammonipyas lslbbied(@rouﬁ)a soBitpy of ¢,6-gidhlord pyEmidine-3-cartiidebiyde

(1% ED(HEQ ;‘}l eﬁ% o rm{l‘i E‘ﬁg’%&g goﬂlgﬁgga?_sg?-red at room

telﬁmmldre%\?erﬁlght: The yellow precipitate was filtered off, washed with EOAc

- 0- 6- pi perazjn-1-yl -pyri m di ne-5- carbal dehyde
andl AHE o P thrariond the pute prodiuct (880 e, 9%, 'H NMR. {DMSO-dg) &

15 10.23 (s, 1H), 8.72 (br, 1H), 8.54 (br, 1H), 8.38 (s, 1H).

Method A:
a. 4-(6-Amino-5—formy1—pyrimidin—4-yl)-piperazine-l-carboxylic acid fert-butyl
ester
20
OYO
()
N
N~ ~0
N
N™ “NH,

To a suspension of 4-amino-6-chloro-pyrimidine-5-carbaldehyde (446.8 mg, 2.85
mmol) in CHsCN (2 mL) was added piperazine-1-carboxylic acid tert-butyl ester
(583.1 mg, 3.13 mmol), followed by DIEA (736.7 mg, 5.7 mmol). The reaction
25  mixture was stirred at 100 °C. After 2 h it was cooled to room temperature and the
precipitate was filtered off, washed with CH3CN (3 x 4 mL) and dried in vacuo to
afford the title compound as a white powder (818 mg, 93.6%). "H NMR (DMSO-dg) &



10

15

20

trifluoroacetic acid salt o ,O0~ NN "NI NHTFA 2 20
4-[ 6- Am no- 5- (net hoxyi m no-net hyl ) -pyrimdin-4-yl]-pip
werewi1BE1d - carboxylic acid tert-butyl ester (BCT/AUSIN6/022411
0.066 mml) was treated w t48 50% TFA/ CH2C12 (4 ni).
After 14 h, the m xture was evaporated and dried in
vacuo to afford the title conpound. 1H Nl\/RiaI
9.78.(2901s 8.28Hbr, BHLS. Q7s(s, 1H),, 7.83 0o, (H), B (mz4H3 3({13 (131, 4H),

AR b o
Cl OHL7N6O ( VH) + 237 1 found 237. 2.

(4-1sopr opoxy phenyl)-carbanic acid 4 n| tro-p f/
b. est4ei6 AmingyS megmRyTaing- r%%hm-pmméﬁm-4-y1]-plperazme carboxylic

) ne (9.06 g, 60.0 mmol) in CH2C12 (120
rrL) ﬁglﬁé%g’?/@gét#e (30 nm.) was added 4-nitrophenyl
chloroformate (10.9 g, 54./0 mMmol) 10 portionwi se with
stirring over -1 min withiybrief ice-bath cooling.
After stirring at room@gefperature for 1 h, the
honogeneous sol ution wag diluted with CH2C12 (300 nl)

and washed with 0.6 M (1 x 750 nL) and 0.025 M HC
(1 x 1 Q The organic[layer was dried (Na2SO) and
concentrated to give thi&Ntitle conmpound as a |ight
violet-white solid (16, 8 X989 1H NWVR (CDC13) cS
8.31-8.25 (m 2H), 7.4 T1% 7.%2 m 4H), 7.25-7.20 (m
2H) 693(brs 1H), fgep, J = 6.9 Hz, 1H), 1.24
6.9 Hz, 6H) LGS (ESI) calcd for CL6HL7N205

f.ou
A Hl% FIEMMETIN %mwﬁ%% DypisgRiRst rhoRYys feifer
buﬂi‘l3 ket (.1 ng@ @ﬁﬁ@l)’hﬂ&b@@bﬁb HCI (52 mg, 0.62 mmol) in MeOH
4-i sopropoxy- phenyl )-am de
(1. 5 mL) was stirred at 75 °C for 0.5 h and the solvent was evaporated under reduced
pressure. The crude residue was purified by flash column chromatography on silica
gel (EtOAc as eluent) to afford the title compound as a white solid (48 mg, 74.6%).
'H NMR (CDCls) 8 8.19 (s, 1H), 8.11 (s, 1H), 3.95 (s, 3H), 3.53 (t, J = 5.10 Hz, 4H),
3.33 (t, J = 5.10 Hz, 4H), 1.47 (s, 9H); LC/MS (ESI) caled for CisHasNgO3 (MH)*

337.2, found 337.3.

c. 4-Amino-6-piperazin-1-yl-pyrimidine-5-carbaldehyde O-methyl-oxime

trifluoroacetic acid salt

O~

H
C)
N
L
.TFA
N7 NH,
4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-yl}-piperazine-1-carboxylic acid
tert-butyl ester (22.1 mg, 0.066 mmol) was treated with 50% TFA/ CHyCl, (4 mL).

After 14 h, the mixture was evaporated and dried in vacuo to afford the title

compound. 'H NMR (CD3;0D) & 8.29 (s, 1H), 8.15 (s, 1H), 4.00 (s, 3H), 3.93 (t, J =



OY N(NN N NI NO- N __NH2 To a m xture of

4- ami no- 6- pi per azi n- 1-yl - pyri mi di ne- 5- car bal dehyde
wO200st1B3M9 oxi me trifluoroacetic acid salt (23ramuUs2006/022411

0.066 mml ) and (4-isopropaay-phenyl)- 25 carbam c

acid 4-nitro-phenyl ester (22.8 ng, 0.072 mmol) in

CH3CN (1.5 nlL) was added DI EA (17 ng, 0.13 mmol). The

5. rris)qu Mél)y\ass heat ed5.31 HzefHUW_@MS$ (BST)roalodgfof @ 13, MO (MH)*

Og/ 9 PCT/ US2006/ 022411 50 h and the sol vents
Weh-do 4t ed under reduced pressure. The yel |l ow

residue was purified by flash colum chronmat ography

on silica gel (EtQAc as eluent) to afford the title
d.conmp@ulsdpraposy-pheityd)-cobantic @did 47/nifrg;phébylB3er ' H NVR

(CDC13) S 8.19 (s, 1H), 8.12 (s, 1H), 7.21 (d, J =

8.93 Hz, 2H), 6.81.(d, J = 8.94 Hz, 2H), 6.45 (br,

1H, 4.46 5 (m 1H), 3.96 (5, 3H), 3,58 (m 4H), 3.42

(m 4H), 1.30 (d, J = 6.@6_[<Hz, 6H) ; M5 (ESI) calcd

for C20H28N703 (MH) + 44, 24N 'b4- 2. Method B: f.

4- (4-1sopropoxy-phen r banoy pi per azi ne-1 - car boxyl

ic acid tert- buty ester OO0 (N NH A mxture

of pi perazi ne-1-cafr I%oxyl | c aC| d tert-butyl ester

T) APPSR 9 & 600 o i, GHliffle 6140 mL) and

‘ pﬁﬁflﬁé’ ? :‘&g%} W aade%64m+ﬂh§h?o%@t‘oﬁﬁat 10; u%e rﬁ% &mol)

r ef or 2 h and coo roomtenpe
10 - pcptlen:wpe tveitle stivaimg faviet el edinowith brab MGbalsh tchol(id3 CAlfteB stirrig at

rofF (B e TPnsg TGS Demoenchiy Kok peBRERf i Vi Ly Cly(300
m) aﬁd %Jashkd “%H)o 6@\4&?@( ? ><J756 I§L)9§nd'|é’023'1°1 Hél ?ﬁx(ﬁﬁg The
or(gdnlcjayer 6W®4drﬁai (M%)L&ﬂdl\@n(:ﬁsmyed:w gnl'eftbes tlﬂ]&@:blﬁ@bﬁlﬁmas a
héhM_\Dmlet-whlte solid (16.64 g, 98%). '"H NMR (CDCls) & 8.31-8.25 (m, 2H), 7.42-

15 7.32 (m, 4H), 7.25-7.20 (m, 2H), 6.93 (br s, 1H), 2.90 (sep, J = 6.9 Hz, 1H), 1.24 (d, J
= 6.9 Hz, 6H). LC/MS (ESI) caled for CigH7N2Os (MH)" 317.1, found 633.2
(2MH)".

e. 4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-
20 carboxylic acid (4-isopropoxy-phenyl)-amide

OT\I/]N \©\O/k

SO~

N/

N

N

To a mixture of 4-amino-6-piperazin-1-yl-pyrimidine-5-carbaldehyde O-methyl-
oxime trifluoroacetic acid salt (23 mg, 0.066 mmol) and (4-isopropoxy-phenyl)-

25  carbamic acid 4-nitro-phenyl ester (22.8 mg, 0.072 mmol) in CH3CN (1.5 mL) was
added DIEA (17 mg, 0.13 mmol). The mixture was heated at reflux with stirring for 3
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364.2, found 364.4. g. Piperazine-|-carboxylic acid

(4-isopropoxy-phenyl)-amde H N CIIl aN O -- 25 H
woe3a681435719 PCT/ US2006/ 022411 51 PCT/US2006/022411

4- (4-1sopropoxy-phenyl car ba&noyl ) - pi per azi ne-1| - car boxyl

ic acid tert-butyl ester (169 ngy, 0.47 nmol) was

treated with 50% TFA/ CH2C12 (15 nlL). After 2h, it was
heapd Be selxents NEEy evapatatediupses seduced pradsurbeThe yélthwe rasiie was

i ' M.NH3 in 5 MeOH. ti f
PDEHLLBY e Bl MRS b DR AL R
'16-129 d&7 h.' I‘Sk) 0?1 d & 1l )
tl(2H) , 8 (ldé,%gNJ g 1f—|z gz’H)BZS&)A %?“@e&f"?bﬁag‘%z& 15),
82 (514D, 73148, { £ 8.93 Hz2HB 6184 (A4, 8.9 Pia, ZHI), 6145(b4,. 199), 4.46

: ( F1\0 Hz, ; |
oFEIERR0 00 o B0a392 G Lag 16/ Telog i 5 Edms
(ES1) 6alddrfor@,SHNpONOMIA) M 102, FBiidtyd 4=y r i mi di n-4-yl ] -pip

erazi ne-1- carboxylic acid (4-isopropoxy-phenyl)-am de
H OYN (N NNNO NTrNH 15 To a m xture of
MimRgrgzi ne-| -carboxylic acid
“(4-1sopropoxy-phenyl)-amde (302.1 ng, 1.15 mol) and
f.4- anthté-I®podpoay phpyylcarbainog)-pipesaAal ehpdeyl(clid feer-butyl
1.0 FISE{%D') in DVMSO (2 nL) was added DI EA (258.5 ng,
2.0 ). The m xture was Kkept stirring at 100 C for

2 h and MeONH2. HCI (167 nmg, 2.0 mmol) was added. The
resulting m xture was heated at 100 C for 0.5 h. It
was diluted with vvater\Qp 20 extracted with CH2C12.
The conbi ned organi c extracts were washed with brine,
dried (Na2SO4) and © ntrated under reduced
pressure. The crude oi|Ll was subjected to flash colum
chr omat ogr aphy on si I[cﬁ gel (EtOAc as eluent) to

N

yield the title
O)\”O—OJ‘

A mixture of piperazine-1-carboxylic acid rert-butyl ester (267.4 mg, 1.44 mmol) and
(4-isopropoxy-phenyl)-carbamic acid 4-nitro-phenyl ester (432.1 mg, 1.36 mmol) in
CH3CN (2 mL) was heated at reflux for 2 h and cooled to room temperature. The
precipitate was filtered off, washed with CH;CN (3 x 3 mL) and dried in vacuo to
yield the product as a white solid (459 mg, 93%). 'H NMR (CD30OD) 6 7.20 (d, J =
8.81 Hz, 2H), 6.82 (d, J = 8.93 Hz, 2H), 4.52 (sep, J = 6.03 Hz, 1H), 3.48 (m, 8H),
1.48 (s, 9H), 1.27 (d, J = 6.04 Hz, 6H); LC/MS (ESI) caled for C1oH3N;0, (MH)*
364.2, found 364.4.

g. Piperazine-1-carboxylic acid (4-isopropoxy-phenyl)-amide
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compound (45 ng, 11%. 'H NWR (CDC13) 8 8.19 (s, 1H),

8.12 (s, 1H), 7.21 (d, J = 8.93 Hz, 2H), 6.81 (d, J =
w@e 2@4/18tz19 2H) , 6.45 (br, 1H), 4.46 (m 1H), 3. B6T1/{S2006/022411

3H), 25 3.58 (m 4H), 3.425(m 4H), 1.30 (d, J = 6.06

Hz, 6H); LC/ M5 (ESI) calcd for C20H28N703 (IVH) +

414.2, found 414.4. EXAMPLE 2 WD 2006/ 135719

PCT/ US2006/ 022411 52 4- {

4-@: IAB?#%E é{ {)l}gc%y[@fﬂ%% h)C 1ﬂer¥£1n§tl Wﬁx&h@ %Eld%;t%t}l ¥k l169

pi per azi car box
mg,40.#% apmopowys [eatey | WitafiOte THA/f (EHEC]Z N15 WL).N&fter 2h, it was

eV BUORHHEH A g A iey s Fonidie vas. neaBbiscdewiua M NE in
M&@I({f busspacst df‘ihé‘gdl%nts!'hﬁdﬁ} hi¥h \Mcﬁu 1d ﬁfﬁlﬂ%%&lﬂlg (119

Am no-5-fornyl -pyrimdin-4-yl)-pi perazi ne-
mg N7 ). H&M/IRe(Cﬂ)gﬁm)ﬁ7 BE (k1 = 833H{zrgH)D6 8B (dynfok B.9%eEz, 2H),

13068 T P R I 56 V= 488 Yy 4l 1 20 (P et g 27

(d pf e%ﬁé}sr}@z l681) yL@}M*s ?Eg‘ﬁ 'cal%d & ('ZlgszNl}b% ?MH)S 2%4!?\]3&%@264.3.

irectly useéed f he next step reac
(CD3(D)6983 (s 1H), 829(s 1H) 422(t J:

J = 5.
(Es% (oG oot g e PobBi i M RigebeeT 1
(@a%k?ﬂc@mﬁ(ﬁﬁhﬁbro@ﬁﬂﬁhéﬂyﬂb'é}nﬁdé) pi perazi ne- |
-carboxylic acid - i sopropoxy-phenyl)-amde H OY N

Y] T L

SO

U]

‘ k\N
To a mixture of piperazine-1-carboxylic acid (4-isopropoxy-phenyl)-amide (302.1
mg, 1.15 mmol) and 4-amino-6-chloro-pyrimidine-5-carbaldehyde (157 mg, 1.0
mmol) in DMSO (2 mL) was added DIEA (258.5 mg, 2.0 mmol). The mixture was
kept stirring at 100 °C for 2 h and MeONH,.HCI (167 mg, 2.0 mmol) was added. The
resulting mixture was heated at 100 °C for 0.5 h. It was diluted with water and
extracted with CH,Cl,. The combined organic extracts were washed with brine, dried
(Na;S0O,) and concentrated under reduced pressure. The crude oil was subjected to
flash column chromatography on silica gel (EtOAc as eluent) to yield the title
compound (45 mg, 11%). '"H NMR (CDCl;) & 8.19 (s, 1H), 8.12 (s, 1H), 7.21 (d, J =
8.93 Hz, 2H), 6.81 (d, J = 8.94 Hz, 2H), 6.45 (br, 1H), 4.46 (m, 1H), 3.96 (5, 3H),

3.58 (m, 4H), 3.42 (m, 4H), 1.30 (d, J = 6.06 Hz, 6H); LC/MS (ESI) calcd for
CaoH2sN;70; (MH)* 414.2, found 414.4.

EXAMPLE 2



NN-~0 ~NNH2 20 WO 2006/ 135719
PCT/ US2006/ 022411 53 To a m xture of
wd 20861188716 - pi per azi n- 1-yl - pyri m di ne- 5- car bal debyas2006/022411
trifluoroacetic acid salt 5¢0.76 mml) and
(4-i sopropoxy-phenyl)-carbam c acid 4-nitro-phenyl
ester (253.7 ng, 0.80 mmol) in CH3CN was added DI EA
géi%%lﬁ&s ﬁz%rﬁmim-yﬁs@oxmwrmemﬁ -pyeiatidid-4ayl } @ferbzine-
or 2 h, cooled to roomtenperature. The precipitate 5
1-pabosfyilictasided-isopreptracphepyPragidoN (2 x 2 nl) and Et OAc
(2 x 1 n) and dried in vacuo to afford the title
compound as a light yellow solid (120 ng, 41% . 1H NWR
(CDC13) b 9. 88 (s, 1HH 8.73 (br, 1H), 8.17 (s, 1H)
7.22 (d, J = 8.97 -n 84(d J = 8.98 Hz, 2H),
6.50 (br, 1H), 6. 25 )‘ 49(m 1H) 3.85 (m
4H), 3.66 (m 4H), 6 06 Hz, 6H); LC/ MS
(ESI) calcd for C1 03 (N+D+ 385.2, 10 found
385.2. c. D phenyl- hanone

O (2- rmrpholln4yl N CJlI N NI10 15,
N- ( 2- Chl oroethyl)m)kph line hydrq&E}:\érl de (2.10 g, 11
nol ) was added, in OTRHONS uspensi on of KOH
powder (1.24 g, 22 mol) and benzophenone oxinme (1.97
g, 10 mol) in DVSO (23 nlL) at room tenperature. The
a.r eac4Amminnioxpipenzinglsyl- e phidite-F-canhgldgly rgéduﬂilomaceﬂc acid
tenperature for 3 days, diluted with water and
extracted with 20 ethyl ether. The organic phase was
washed with brine, driedi (Na2S04) and evaporated to
af ford al nost pure proﬁi}j. "H NMR (CDC13) 6 7.32-7.50

(m 10H), 4.35 (t, J 5 5|59 Hz, 2H), 3.69 (t, J =
4.52 Hz, 4H), 2.74 (m 2.49 (m 4H): LC MS (ESI)

calcd for C, 9H23N202 ( 3111% found 311.2. 25 d.
O (2- Mor phol i n-4-yl - -h oxyl am ne
di hydr ochl ori de

4-(6-Amino-5-formyl-pyrimidin-4-yl)-piperazine-1-carboxylic acid fert-butyl ester
(235 mg, 0.76 mmol) was treated with 50% TFA/ CH,Cl, (10 mL) and the mixture
was stirred overnight. It was evaporated under reduced pressure to yield a white solid,
which is pure and directly used for the next step reaction. 'H NMR (CD;0D) & 9.83
(s, 1H), 8.29 (s, 1H), 4.22 (t, J = 5.23 Hz, 4H), 342 (t, J = 542 Hz, 4H); LC/MS
(ESI) calcd for CoHy4NsO (MH)* 208.1, found 208.1.

b. 4-(6-Amino-5-formyl-pyrimidin-4-yl)-piperazine-1-carboxylic acid 4-

isopropoxy-phenyl)-amide
H
pyet
5 A
N

~o

N/
S
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H2N-O -"--'. 2 HO O 0 WD 2006/135719
PCT/ US2006/ 022411 54 A suspensi on of

wolk@isasso met hanone O (2- nor phol i n- 4-yl - et hyl ) PORUEB06/022411
(2.5 g, 806 nmmol) in 6N Bl (13.5 nL) was heated at
reflux with stirring. After 2 h, the m xture was
cooled to roomtenperature and extracted with Et QAc

e 3l ARInind B 344190 hgidthevisarbMdggrdatteifluboacetic
To %ﬁgsg In vaclﬂo G%IE% ffor dﬂs%sg title conpog% 740

ac1drg;alt 6(3%5 mibel) NV (@EMSDopBYy-theny) saghamig aeld44-z;gr0|=]§1enyl ester

@33} mty G o dﬁr by w&g?”% RReA 06 gy 2 ool The

mlf; i'X/as héded at 100G b 8. H.. col)&deto room temperature. The precipitate
Am no- 5- [ (2- nor phol i n- 4-yl - et hoxyi m no) - net hyl

way rfiltasreaﬂl wadhed Yith CIENAR ne? Imb)aart;bE@ ¢ (Aeg Hml) and ried in
vac(’z:{; tl,os rr&pong\g hengﬂg@a Y 29 Flght yeﬁow sohu (?20 mg, ul%)OlIPf' VR
(cﬁqﬁaﬁ 3YRIQ ? gr,pwij 811ty oRUp LT TRL. 2100688 (¢

C ‘acl ropoxy- phehyl’) - am de (2 rrg
J =98 9841411281)) 650({b£}1m 686 pjlmollH) 44,49 I(metl Ry, 3. 85 (m H), 3.66 (m,

4H>¥?I@EX O Ry UadSHRaRoRl Bisiifeled o s NiOn i abs2

fo%tﬁl nt vvas renoved. The residue was partitioned
tween Et OAc and water. The organic extracts were
dried (Na2SO4) and evapor at ed 20 and the residue was

e Phe DiBSnih iR B Bodhi N BGRR[0 v o'

58. 99 . 1HN|\/R(CD30)) 6824(s 1H), 8.08 (s 1H),
7.21 (d, J = 8.79 Hz, 2H), 6.83 (d, J = 9.03 Hz, 2H),
4.52 (m 1H), 4.34 (t, J =5 Hz, 2H), 3.71 (t, J
4.84 Hz, 4H), 3.63 (m 4H), 3043J(m 4I—I), 2.75 (t, J

5.60 Hz, 2H), 2.57 (t, J = 4.98N Hz, 1.28 (d, J =
6.05 Hz, 6H); LC/I\/B(ESI) cal ¢
O

N-(2-Chloroethyl)morpholine hydrochloride (2.10 g, 11 mmol) was added, in
portions, to a suspension of KOH powder (1.24 g, 22 mmol) and benzophenone oxime
(1.97 g, 10 mmol) in DMSO (23 mL) at room temperature. The reaction mixture was
kept stirring at room temperature for 3 days, diluted with water and extracted with
ethyl ether. The organic phase was washed with brine, dried (Na;SO4) and evaporated
to afford almost pure product. "H NMR (CDCl3) & 7.32-7.50 (m, 10H), 435 (t, J =
5.59 Hz, 2H), 3.69 (t, J = 4.52 Hz, 4H), 2.74 (m, 2H), 2.49 (m, 4H); LC/MS (ESI)
caled for CoHpaN,O, (MH)* 311.2, found 311.2.

d. O-(2-Morpholin-4-yl-ethyl)-hydroxylamine dihydrochloride

/O\/\
HzN NN 2l

Lo
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25 for C25H37N804 (MH)+ 513.2, found 513.3. EXAMPLE 3
WO 2006/ 135719 PCT/ US2006/ 022411 55 4- { o
W6 2061185715 [ ( 3- hydr oxy- propoxyi m no) - net hyl | - ppcT/usziosre22411
4-yl } -piperazine-1= carlsexylic acid
(4-isopropoxy-phenyl)-amde H OYNCN) N NCN O - CH
NH2 5 a. Di phenyl - net hanone O ( 3- hydr oxy- propyl ) -oxi nme
OH N a,-,a 10 Follow ng the procedure for the
Asspspensisinsofotipimnyirpiethapone OH 2RI hOIEHU3Y1-Ghyi)-80kme7 (252 g, 8.06

m&@l) %Eﬁ_& Hfﬂég§€%]‘~)2%ﬁls: h%tgc%tilzﬁﬂ?%%sgpg%a (ﬁiffer é|hf thSe' r§115xture
way diooledll o kalen tedpedHdre abd H?t%c@dFWiﬂhoB:tZ@dﬂc &%%era\l/lR times. The

procedure for the sgnt hesi s of Exanple .1
w)asg vigs ggapqreted fo drygessintpacu k) aff@gdeBe (itle cdmpound (740

aqiees
off, Qo fonabik =006 £ 2 A0 H DD B9 (o Az 41D,

347\t J} = 464PBELAZH) .29 ¢l BRXYLCAMSCETD caled for CsH sN,O, (MH)*
4}(i sopro oxy-phgnyl )?amgg WO 2086/ £3§7C19 sHisN202 (MH)
1 Cil?/fQJSZbU%/-bZMH 56 H OY N (N)

e. 4-{6-Amino-5-[(2-morpholin-4-yl-ethoxyimino)-methyl]-pyrimidin-4-y1}-

piperazine-1-carboxylic acid (4-isopropoxy-phenyl)-amide
\ H
T
ohaa
N

SO

N7 l
k\,N NH, o

A mixture of 4-(6-amino-5-formyl-pyrimidin-4-yl)-piperazine-1-carboxylic acid (4-
isopropoxy-phenyl)-amide (20.9 mg, 0.054 mmol) and O-(2-morpholin-4-yl-ethyl)-
hydroxylamine dihydrochloride salt (12 mg, 0.054 mmol) in MeOH (1 mL) was
heated at 100 °C for 0.5 h and the solvent was removed. The residue was partitioned
between EtOAc and water. The organic extracts were dried (Na;SOy4) and evaporated
and the residue was purified by preparative TLC (5% MeOH/EtOAc) to yield the
desired product as a white solid (16.4 mg, 58.9%). 'H NMR (CD3s0D) 6 8.24 (s, 1H),
8.08 (s, 1H), 7.21 (d, J = 8.79 Hz, 2H), 6.83 (d, J = 9.03 Hz, 2H), 4.52 (m, 1H), 4.34
(t, J =5.63 Hz, 2H), 3.71 (t, J = 4.84 Hz, 4H), 3.63 (m, 4H), 3.43 (m, 4H), 2.75 (t, J =
5.60 Hz, 2H), 2.57 (t, J = 4.96 Hz, 4H), 1.28 (d, J = 6.05 Hz, 6H); LC/MS (ESI) calcd
for CysH37NgO4 (MH)" 513.2, found 513.3.

EXAMPLE 3



N NO~OHd N--NH2 Prepared as described in Exanple
2e except that 3-am nooxy-propan-l-ol was used in
w@bascaswfio O (2- nor phol i n-4-yl - et hyl ) - hydr oxyl artmv@s20bé4022411
NI\/R (CD3OD) 5 8.22 (s, 5 1551), 8.08 (s, 1H), 7.21 (d,
J = 8.95 Hz, 2H), 6.83 (d, J = 9.01 Hz, 2H), 4.52 (m
428(tJ—648Hz 2H) , 369(tJ:6.35Hz,

42{ @Am&o@[(@myd%&b%pé%’émo) ?Egsth%/l} gzﬁmdﬁf ﬁ%ﬁ%k

cz{tb@ylwzassl (@-isopfropoxy-pledyN-antide EXAMPLE 4
4-[ 6- Am no- 5- (net hoxyi m no-net hyl ) -pyrimdin-4-yl]-pip
erazi ne-1-carboxylic acid
(4- pi peridin-1-yl -phenym) amde H OY N NNo NN

\NO- ~N NH2 15 a©
(4- Pi peridin-1-yl-phe yIY"\ ic acid 4-nitro-phenyl
ester H OY NOI i 20 Prepared

essentially as desc |be in Exanple | d, using
4-pi peridinoaniline aNd toluene solvent. Silica flash
chr omat ogr aphy .(5'i 4 @HOAC -* 9:1 WD

2006/ 135719 PCT/ US2006/022411 57 DCM MeOH) provi ded
the target conpound dg~apng,ey powder (1.416 g, 73%.
1H NMR (CDC13) 6 8.31-8. 2§ (m 2H), 7.42-7.36 (m

5 2H), 7.34-7.28 (m 2H), 6.97-6.90

a. Diphenyl-methanone O-(3-hydroxy-propyl)-oxime

H/OH
N-O
|

10  Following the procedure for the synthesis of Example 2c. 'H NMR (CDCls) § 7.30-
7.52 (m, 10H), 4.35 (t, J = 5.83 Hz, 2H), 3.73 (t, J = 5.85 Hz, 2H), 1.95 (m, 2H).

b. 3-Aminooxy-propan-1-ol hydrochloride

OH
'/r HCI

15 HoN-O

Following the procedure for the synthesis of Example 2d. 'H NMR (CD;0D) & 4.26
(t, J =6.75 Hz, 2H), 3.66 (t, J = 6.11 Hz, 2H), 2.51 (m, 2H).

20 c 4-{6-Amino-5-[(3-hydroxy-propoxyimino)-methyl]-pyrimidin-4-yl}-

piperazine- 1-carboxylic acid (4-isopropoxy-phenyl)-amide



(m 2H), 6.82 (br s, 1H, 3.17-3.09 (m 4H), 1.77-1.66

(m 4H), 1.63-1.54 (m 2H). LCIMs (ESI) calcd for
WEiBl N394 (MH) 342.1, found 342.2. 5 b. 4- PCT/US2006/022411

[ 6- Ami no- 5- (et hoxyi m no- nsthyl ) - pyri m di n-4-yl ] - pi per

azine- | - carboxylic acid

(4 pi peridin-1-yl-phenyl)-amde H O/N N NN\IN {

N NH2 10 Prepared esgentially as described in

Exanpl e | e except tbat N4 peridin-1-yl -phenyl) -

carbam c acid 4-nitrofpheg

of (4-isopropoxy-ph YNz (v acid 4-nitro-phenyl
ester. 1H NMR (CDCL3) |6 8.20 (s, 1H), 8.14 (s, 1H),

,Z

7.29 (m 4H), 7.07 (o 2H), 6.46 (br, 1H), 3.97 (s,
3H), 3.61 (m 411), 3l46{mo4 3.15 (m 4H),
1.52-1.86 (m 6H); (BN )Mor C20H31N8CR
(MH) + 439.3, found 2. EXANPLE 5

4-[ 6- Ami no- 5- (mathoxylmngi methyl ) -pyrimdin-4-yl]-pip
erazi ne-|l-carboxylic acid 20

(4- nmor phol i n-4-yl - pheng ) - am de OY N NC~~0 NN
Prepareq aqldqsqcrlbepd imHExample 2e except that 3 -aminooxy-propan-1-ol was used in

pibck PRk RO TR b EBh 0, o8 R T BT} 6% 6

5 1H), 8.08 (s, 1H), 7.21 (d, J = 8.95 Hz, 2H), 6.83 (d, J = 9.01 Hz, 2H), 4.52 (m, 1H),

428 (t, J = 6.48 Hz, 2H), 3.69 (t, J = 6.35 Hz, 2H), 3.63 (m, 4H), 3.43 (m, 4H), 1.94

(m, 2H), 1.28 (d, J = 6.04 Hz, 6H). LC/MS (ESI) caled for CpHzpN;0, (MH)* 458.2,
found 458.2.

10 EXAMPLE 4
4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic acid
(4-piperidin-1-yl-phenyl)-amide

N ‘e
N
N
15
a. (4-Piperidin-1-yl-phenyl)-carbamic acid 4-nitro-phenyl ester

H

NOL
20  Prepared essentially as described in Example 1d, using 4-piperidinoaniline and

toluene solvent. Silica flash chromatography (5:2 hex/EtOAc — FEtOAc — 9:1
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58 H OYNO 1 / 1~ NO2NvVvO A mxture of

4- nor phol i noaniline (1.01 g, 5.68 mvol) and CaCO3 (743
wogoe/d3sk2o 5 mmol) (10 micron powder) was treabPenusamb022411

a solution of 4-nitrophenylsichloroformate (1.49 g,

7.39 mmol ) in CH2C12 (7.5 nL) under air on an ice

bath. The thick, easily stirred reaction sl urry was

DA i treset sompobeCr Fe%, BOLch Hetor 1 fackh 'H
Nmt(hg‘l‘hw 83{#8@821 1y - 7&2@%@@}%7 LY. bx (ADRH) E6197-8.90

a fl col um rowd

(m027),00.82 (W0s, nidd)eBilar3. 09r|(1ms4msl ﬂrrltﬁiﬁe(;m p«tH)l f1+6éd1 B¢ (m, 2H).

Ly S Bl it Ea i TR e i B a0er ' (444 o,
23% . 1H NMR (CDC13) S 8.31-8.25 (m 2H) 7 42-7.31

(m 4H), 6.95-6.85 (m_3H), 3.89-3.84 ( H),. 3.16-
b. 3 1 #-[6réd ming-3-(mpsthigxyimino-methyl)- pyrimidin-4-yl -plperazme-l-

er af?@g‘lxﬂlc %Cécs gﬂi‘ é??|1é1n$69€p}%&ﬁyaﬁlapyrl mdin-4-yl]-pip

(4-norphol i n-4-yl -phenyl)-amde H fI\/N NN O.N
~N.O1 N NH2 20 Prepar essent i aIIy as described in

Exanpl e | e except thgt - mor phol i n- 4-yl

phenyl ) - carbam c aci phenyl ester was used in
pl ace of (4-isopropox N p -carbam c acid
4-nitro-phenyl ester.f 1 N( 13) S 8.20 (s, 1H),
8.13 (s, 1H), 7.22 4H) 6. br, 2H), 6.26 (br,
1H), 3.97 (s, 3H), 3.8 480Hz 4H), 3.60

(m 4H), 3.47 (t, J W2 \HZO\4H) 3.10 (m 4H):
LC/ M5 (ESI) calcd forlg C21H29NB03 ( MH) + 441. 2,
found 441.3. WO 2006/ 1857 MN2PCT/ US2006/ 022411 59

Prepared essentially as described in Example le except that (4-piperidin-1-yl-phenyl)-
carbamic acid 4-nitro-phenyl ester was used in place of (4-isopropoxy-phenyl)-
carbamic acid 4-nitro-phenyl ester. "H NMR (CDCls) § 8.20 (s, 1H), 8.14 (s, 1H),
7.29 (m, 4H), 7.07 (br, 2H), 6.46 (br, 1H), 3.97 (s, 3H), 3.61 (m, 4H), 3.46 (m, 4H),
3.15 (m, 4H), 1.52-1.86 (m, 6H); LC/MS (ESI) calcd for CooH3NgO, (MH)* 439.3,
found 439.2. .

EXAMPLE §

4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic acid
(4-morpholin-4-yl-phenyl)-amide

a. (4-Morpholin-4-yl-phenyl)-carbamic acid 4-nitro-phenyl ester
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EXAVMPLE 6

4-[ 6- Am no- 5- (net hoxyi m no-net hyl ) -pyrimdin-4-yl]-pip
werasiipe19 - car boxylic acid (6-cycl obut oxy- pyrpdinmsBoe/022411

-yl)-amide H O/NNNi MNSNN N 5 a.

2-Cycl obut oxy-5-nitro-pyridine 2N O N 10 A m xture

of 2-chloro-5-nitropyridine (7.12 g, 45.0 mmol) and

cycl obutanol (3.40 g, 47.2 nmmol) in THE (30 nL) was

vigorously stirred at 0 C while NaH (1.18 g, 46.7
mmol) was added in threegporgions over -10-20 s under
air (Caution: Extensive gﬁ/ .l ti on) Reacti on

resi due was rinsed dowxrW.Oh 'o THE (5 n),
foll owed by stirrinr positl gon pressure in
the ice bath for %R m nut es. LFh,eOI ce 15 bath was

then renoved and tHRe br own honmpgeneous sol ution was
sti.rred r 1 The. i on Xt ur '
A iR ot Fmprpforint AR b B0 P e B HnES 48 °Cecou4d we 742
mirAolP (10EmichdrEbdhAd C&Qﬁi aenel W%%%btu)tloﬁ 5P Q-ritko heﬁﬂdchloroformate
extracted with ClZélxlOOnL 1 x50 nm).

(btBi hé8 renghrin CHAYe (kS wlp)eungder aig opNmRisObyith. The thlck easily

LA e A -
tetntiyratQret fiot 11eh.c AhpGlupty was &1ehhhmkeddwfth %Hbl&{gOQVMeOBBU 5 mL)

* apdieacly gDl sk s s 805 QHe6 AMEOHDo DB 0 g of

dafiial J Thls%vz?slfu?tﬁgr %1%11’% lﬁtr %{;5‘2101& @T%ic(tqgluséﬁ (252111%)} to afford

and 0.50
thertitle2ddmpoin® 3s @ dight blive greaﬁp«éxmierl(#m 15 28%). 1H NMR (CDCl5) &

8 3adoh DRy Y LR S ABE oY 029G, 388558 m, 4w, 3.16-

3.11 (m, 4H).

b. 4-[6-Amino-5 -(methdxyimino-methyl)-pyrimidin-4—yl] -piperazine-1-
carboxylic acid (4-morpholin-4-yl-phenyl)-amide

N7

k\N
Prepared essentially as described in Example le except that (4-morpholin-4-yl-
phenyl)-carbamic acid 4-nitro-phenyl ester was used in place of (4-isopropoxy-
phenyl)-carbamic acid 4-nitro-phenyl ester. '"H NMR (CDCl3) 6 8.20 (s, 1H), 8.13 (s,
1H), 7.22 (m, 4H), 6.87 (br, 2H), 6.26 (br, 1H), 3.97 (s, 3H), 3.86 {t, J = 4.80 Hz, 4H),

3.60 (m, 4H), 3.47 (t, J = 4.47 Hz, 4H), 3.10 (m, 4H); LC/MS (ESI) calcd for
C21HaoN3zO3 (MH)* 441.2, found 441.3.
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A flask containing 10% w w Pd/ C (485 ng) was gently

flushed with argon while 5 slowly adding MeCOH (50 nlL)
w@baegsihe sides of the flask, followed by thepabdsiioam2411

in -5 nL portions of a solsation of

2-cycl obut oxy-5-nitro-pyridine (4.85 g, 25 mml), as

prepared in the previous step, in MeOH (30 nli).

(Caution: Large scale agXANMPDEW Vol atile organics

to Pd/Cin the presence of air_can cause fire.) The

4-44- é@mnwés(ntqﬂmylr@mada@thﬂ&paﬁéudmﬁyl&mpegwmrbaanbﬁzs)érc acid
r.es 2 h at roomtenperature. 10
gﬂ)}%g&?rb 1d\%é:§é% ﬁaeﬁl(a%i |tered, and the clear anber
flltrate was concentratdt, taken up in toluene (2 x
50 mL) to renove res?. ~}:ffg, and concentrated under
reduced pressure to ovillde de title conmpound
as a translucent dark”b oilowtYh a faint toluene
snell (4.41 g). 1H Nﬁé:DCDC13) 57.65 (d, J = 3.0 Hz,
1H), 7.04 (dd J = 8N71 and 2.96 Hz, 1H), 6.55 (d, J
= 8.74 Hz, 5. 04 [02.42 (n1 ZFD 2.10 15
(m 2H), 1. 80 (n1 1 . 66 (n1 1H). LG M -(ESI)
cal cd for CgHL3N20 ( found 165.2. c.
(6- Cycl obut oxy- pyri di n- 3- yI) carbanic acid *
4-nitro-phenyl ester H ONONO 02N 20 A m xture of
a.6- cy2QyblebotoxySymiirdipyridingl ani ne (4.41 g, 25 mmol ), as
prepared in the previous step, and CaCO3 (3.25 g,
32.5 mmol ) (10 m cron powder) was treated with a
honogeneous sol uti on of 4- nitroph | chl orof ormate
(5.54 g, 27.5 mmol) ingt 28 nL) in one

I
portion atAroon1tenper§?ﬂ nd was stirred for 2 h.
The reaction m xture was then directly | oaded onto a

AtsBite 3F o SesE Y EPPIREET (hi2 enh L RES P Vgpuiandt (340 g,
4P Hhehb1§ G HyH (SUtIHL?WaQ ngo%dslc}r fftedt d%'OJ‘Q’D Q/hilé N(a}?@pmﬂg) 46.7

to prOV|de the title conmpoun 4.45 g, 54%. '"HN
mfroDCY3Y adled. iB 2hi8e PoItiomp 02&1) 1(132(13 ufider an—ﬁCau’nog:]_ Exmnswe gas

ool Bgitispasidbe G ol ourmD fdRSa i THE R gy, fpflowed
b¥ §ﬁrr1i|1§|)md& &@m@e oﬁl'ﬁresgﬁl)e,m ZheliBe Bath forl T2 nedde mihu@9- The ice
-1.61 (m 1H). LCMs (ESI) calcd for

bath stas gmggmpmgnd;gtgg brown homogeneous solution was stirred for 1 h. The

reaction mixture was concentrated under reduced pressure at 80 °C, taken up in 0.75
M EDTA (tetrasodium salt) (150 mL), and extracted with CH,Cl, (1 X 100 mL,. 1x50
mL). The combined organic layers were dried (Na;SOy), concentrated, taken up in
MeOH (2 x 100 mL) and concentrated under reduced pressure at 60 °C to provide the
title compound as a thick dark amber oil that crystallized upon standing (7.01 g,
80%). '"H NMR (CDCls) & 9.04 (dd, J = 2.84 and 0.40 Hz, 1H), 8.33 (dd, J=9.11 and
2.85 Hz, 1H), 6.77 (dd, J = 9.11 and 0.50 Hz, 1H), 5.28 (m, 1H), 2.48 (m, 2H), 2.17
(m, 2H), 1.87 (m, 1H), 1.72 (m, 1H).

b. 6-Cyclobutoxy-pyridin-3-ylamine
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found 330.1. 5 d.
4-[ 6- Am no- 5- (net hoxyi m no-net hyl ) -pyrimdin-4-yl]-pip
wer@wsi1gEi9 - car boxylic acid PCT/US2006/022411
(6-cycl obut oxy-pyridin-3-ylép-amde H O/N NN ~ N N
N, O~ N NH2 10 Prepared as described in Exanple le
except that (6-cyclobutoxy-pyridin-3-yl)- carbamc
acid 4-nitro-phenyl ester was use n place of
(4-i sopropoxy-phenyl)- carb c a 4-ni tro-phenyl
ester. 1H NVR ( DMSO deﬁeH@TQ, 1H), 8.14 (s, 1H),
8.12 (d, J = 2.74 Hz, 1H) (s, 1H), 7.73 (dd, J =
8.72 and 2.72 Hz, 1H), 7.48 (br, 1H), 6.69 (d, J =
8.86 Hz, 1H), 5.05 (m 1H), 3.91 (s, 3H), 3.54 (m
Adfipsk Gugainipgy 1006 wiW) PA/Z: 885(mng) ey, getlpTlushed Biith, argory Svhile

b HusAeER 4D b and i 8 e 1Rl St by e acdiion in

~S 1fip&@iofls of a solution of 2- c?lclobutoxy—S -nitro-pyridine (4.85 g, 25 mmol), as
4 [ 2- (4-isopropyl - phen ) acetyl ] - p| perazin- 1-yf }
prepyreil i dhapresious Gtepa méEmytiony kiarge scalkf adpition of

NN, M09 RIS ST UL 0729 e R b

ev‘hcaiifbcm onétiflep@d atired dnder R YWallobiilpiessube forr2tahidebydemPerature.
yl-oxime trjfluoroacetic acid salt (45.3 0.13
Th?rfﬂa}:tlorb?"ébﬁ}e@éﬂ%dameé qag ambgifdltrate was concertrated, taken up

e e

pmmiré to prividenhe dmydeHﬁiTeUcdrﬁﬁmﬁldF@ a @aﬂsl’ucﬁﬁ@ﬂz)rk Hrewnal 011 with a
DI EA (83.4 Mlz ure was stirred
fqllﬁdﬁ{upmﬁlggbﬂb 2. HN (CDC13) 8 7. 65 d,J=3.0 Hz 1H), 7. 04 (dd, J

= 8.71 and 2.96 Hz, 1H), 6.55 (d, J = 8.74 Hz, 1H), 5.04 (m, 1H), 2.42 (m, 2H), 2.10
(m, 2H), 1.80 (m, 1H), 1.66 (m, 1H). LC-MS (ESI) calcd for CoH13N,O (MH™) 165.1,
found 165.2.

c. (6-Cyclobutoxy-pyridin-3-yl)-carbamic acid 4-nitro-phenyl ester

A mixture of 6-cyclobutoxy-pyridin-3-ylamine (4.41 g, 25 mmol), as prepared in the
previous step, and CaCO3 (3.25 g, 32.5 mmol) (10 micron powder) was treated with a
homogeneous solution of 4-nitrophenyl chloroformate (5.54 g, 27.5 mmol) in toluene
(28 mL) in one portion at room temperature, and was stirred for 2 h. The reaction
mixture was then directly loaded onto a flash silica column (95:5 DCM/MeOH — 9:1
DCM/MeOR) to afford 5.65 g of material, which was further purified by trituration
with hot toluene (1 x 200 mL) to provide the title compound (4.45 g, 54%). 'H NMR
(CDCl5) & 8.32-8.25 (m, 2H), 8.12 (d, 1H), 7.81 (m, 1H), 7.42-7.36 (m, 2H), 6.85 (br
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20

overni ght and concentrated under reduced pressure. The
crude material was directly |oaded onto a preparative
wOb@opbsmtie for purification (5% McOH Et OAc) ( 8r6T/WIE2006/022411
16.7% . 1H NWR (CDC13) 8 8616 (s, 1H), 8.05 (s, 111),
7.17 {m 4H), 3.95 (s, 3H), 3.75 (m 2H) 3 73 (s,
3.55 (t, J = 4.81 Hz, 2H), 3.38 (t, 4.98 Hz,

2H) , :
1.
s 21@) 632%@ 111%)45 139 9, 10 (e igxyizsc’) 33D (n? Lzﬁclpwgii@%EogJ ﬁ‘[[)gg 89
lﬂ%(mCIHHZEV\ﬁ-di@Z (EVH)HD. J90-MS (E&Dro:dlcﬂ%r G;&EM(ZBL(MB“) 330.1,
no- 5- (nmet hoxyi m no-net hyl ) -pyrimdin-4-yl]-pip

foé‘P‘é\gi?’(ﬁill -carboxylic acid 15

(4-isopropy| phenyl)-amde H OY NNJ IOY NNCN O

N NH, 2 a. (4-1sopropyl-phenyl)-carbamc acid

d.4- ni H@pr@mﬁk(m@ﬁ imip- rHNhyk)}mNmr@maﬂ -gIgipiperamines] -

N e

chloroformate (4.09 g, 20 3 mml) 25 portionwi se wth
stirring over -30 sec with brief ice-bath cooling.

After stirring at V\DOZOq;{S/ 135719 PCT/ US2006/ 022411 63

roomtenperature for Y ho eneous sol ution was
diluted with CH2C12 (10 an/%shed with 0.6 M *
HCO (1 x 250 mL), 0.025 M @ x7400 nmL), water (1

x 100 nL), and 1 M
| ayer was dried (Na2SO#)
title conpound as a N

(1 x100 niL). The organic
and concentrated to give the
%‘h colored solid (5.80 g,
5 95% . 1H NMR (CDC13), 831825(m 2H), 7.42-7.32
(m 4H), 7.25-7.20 (mN2HNH2 6.93 (br s, 1H), 2.90 (h,
6.9 Hz, 1H), 1.24 (d, J = 6.9 Hz, 6H). LC M (ESI)

P@p&uﬁdﬁ asf déscﬁb@&llﬁl\lzﬁémblél\/&& +ex@fgt Zhat f @U@ BRIoxI-pylidin-3-y1)-
Pi pera2|ne | -carboxylic acid . .
caflgpmlgo?ﬁl p1tWWyg/ ester geas used in place of (4-isopropoxy-phenyl)-

carbamic acid 4-nitro-phenyl ester. 'H NMR (DMSO-dg) 6 8.55 (s, 1H), 8.14 (s, 1H),
8.12 (d, J = 2.74 Hz, 1H), 8.10 (s, 1H), 7.73-(dd, J = 8.72 and 2.72 Hz, 1H), 7.48 (br,
1H), 6.69 (d, J = 8.86 Hz, 1H), 5.05 (m, 1H), 3.91 (s, 3H), 3.54 (m, 4H), 3.34 (m,
4H), 2.36 (m, 2H), 2.00 (m, 2H), 1.75 (m, 1H), 1.61 (m, 1H); LC/MS (ESI) calcd for
CyoHz7NsO3 (MH)" 427.2, found 427.2.

EXAMPLE 7

4-Amino-6-{4-[2-(4-isopropyl-phenyl)-acetyl]-piperazin-1-yl }-pyrimidine-5-
carbaldehyde O-methyl-oxime

s



10 H OYUNCN~- N H A mxture of
pi perazine-1-carboxylic acid tert-butyl ester (186 ny,
wa2@emsa) and (4- isopropyl -phenyl)-carbam ¢ RPCT/AS2006/022411
4-nitro-phenyl ester (300 wg, 1.0 nmol) in CH3CN 15
(1.5 m) was heated at reflux for 2 h and concentrat ed
under reduced pressure. The residue was treated with
T® 086 MisanreClaf Cid¢ 54mh)inxa6£pipdnazis-dl-y]tpy®1m1dme Stdrbaléchyde O-

Ry Tt R
arfff @elgoﬁugﬁgﬂﬁhymc&{c i@ @ph\ge 08 mid3® i ge&ﬂ] &i%uWﬁ{F (2 mL)

partitione bet ween Et c and wat er and the organi c
W%md\MBEr(ﬂ’éG mgd0.8 3 mueol).r fallewed BydIROUr (636 mgn@ 17 mmol)

5 af DEENS E Iy b affioB Thi SR ER VR s b gy cPiperature
O\Ielrﬁlglﬂ ﬁﬁlmumilafécﬁﬁnd& ,re(ﬁﬂ-:% preihhhréu\'ﬁe 61@@3 Edterial Kva%Qhrectly
J = 8.53 Hz, 15 (d, J = 8. Hz

loeqled gnte aspreparagive TM’) plaze &5 mtgtfpatlgn ﬁ‘é M.@OWE?QM) (8.6 mg,

TP Ao U ST 57 G 8295 .

3. Pﬁ(lﬂmm)?-SSB((ﬁEZHw 31 (Fino4, wﬁwm By38 ¥ Aa-9k- Mt 12H), 3.26 (t,
er _azi ne- - carboxylic acid

10 J (=44 ?%&Bf el Zﬁﬂéﬁﬁﬂ y-ati&deHnd B d634 65 719 6.92 Hz, 6H); LC/MS
W N\ANO- INNH2 2
(Egoﬁr%aovm ng@%g'pﬁgécé\@ﬁ)r e3'd17 h%"ﬁ%s?/'nt hesis of |h, using

pi per azi ne-1|-carboxylic acid
(4-isopropyl -phenyl) - an1 le |nstead of
pi per azi ne- I-carboxyllc sopropoxy

4-[6-Amino-5-(methoxyimino- methyl)-pyr1m1d1n-4—yl]-piperazine-1-carboxylic acid
15  (4-isopropyl-phenyl)-amide

E]

k

N’O\

a. (4-Isopropyl-phenyl)-carbamic acid 4-nitro-phenyl ester

Qo{'@%

O,N

20

To a solution of 4-isopropylaniline (3.02 g, 22.3 mmol) in CHCl, (40 mL) and
pyridine (10 mL) was added 4-nitrophenyl chloroformate (4.09 g, 20.3 mmol)

25  portionwise with stirring over ~30 sec with brief ice-bath cooling. After stirring at
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20

25

5 phenyl)-amde. 1H NMR (CD30OD) S 8.20 (s, 1H), 8.08

(s, 1H, 7.25 (d, J =8.63 Hz, 2H), 7.14 (d, J = 8.35
woizoo628H719 3. 96 (s, 3H), 3.64 (m 4H), 3.42 . (npCWHpE2006/022411

2.85 (sep, J = 6.92 Hz, 1HWp, 1.22 (d, J = 6.93 Hz,

6H); LC/Ms (EST) calcd for C20H28N702 (IVH) + 398. 2,

found 398.3. 10 EXAMPLE 9

rodtn k&ngrhtaes §>r (1eh, hﬁémbfﬂ @ndmg Bylu)ion Was rdikted Witk |GHAU1PEL00
razi ne- | - car boxyl i ¢ aci - i sopropoxy-phenyl) -am de

ml()amtl iwasherd wigl Ot MoHCH Olr deﬂlmlc), §.025 MOH® (A >0 atey (1

X 1[0@ Fhes r?edé%Nﬁéiﬁ rﬁlrfawﬂéﬁm Ths, prapicdeer gy qried (NSO

cz RbR&hAZte % L%'ive ﬁl@rtR%x Ih un@cdsda fi Z%EQHE Yblofst &Jlid (5.80 g,
ant1-con atiron for 06/ 135719

95%(521*/1{&&1%(20229&8 368.250) ZHI) fZJIIZ MNB2 fin, 4H), NGS5-7.80 12 2H),

6. 9@ (PBS’a]fﬁ)n%SQ (o 719 5 D 412 (4 L7 PR, LEAMS (B3 Piglcd
fo‘)g‘éﬁﬁgﬁﬁttﬁl\? {601@%‘1@%61%“1 3|5n Ve OH 054?1ngmlm)_) and
vvas stirred at 90 C for 0.5 h and the sol vent was

ved under Th
par Fﬂqr?:?ﬁ‘éediﬁ%‘{bﬂéé ﬂ@@?ﬁ‘:‘fﬁy\»&‘tﬂe eyggﬁewg?ganic

phase was dried (Na2SO4). Evaporation of the sol vent
provi ded a white solid, mhich is shown to be a

m xture of tvvoisomar 1 ratio) by 1H NWR (CDC13).
Preparative TLC pur| ( Et OAc as el uent)
provi ded two pure iso mej or isoner is

N
H

A mixture of piperazine-1-carboxylic acid ters-butyl ester (186 mg, 1.0 mmol) and (4-
isopropyl-phenyl)-carbamic acid 4-nitro-phenyl ester (300 mg, 1.0 mmol) in CH3CN
(1.5 mL) was heated at reflux for 2 h and concentrated under reduced pressure. The
residue was treated with 50% TFA/ CH,Cl, (5 mL) and the solution was stirred
overnight. The organic solvents were evaporated and the residue was neutralized with
2 M NHj3 in MeOH. After evaporation of the solvents, the residue was partitioned
between EtOAc and water and the organic phase was dried and concentrated. The
resulting material was purified by flash column chromatography on silica gel (EtOAc
— 10% MeOH/EtOAc) to give the title compound (126 mg, 51%). '"H NMR
(CD3;0D) & 7.25 (d, J = 8.53 Hz, 2H), 7.15 (d, J = 8.69 Hz, 2H), 3.75 (t, J = 5.17 Hz,
4H), 2.85 (sep, J = 6.91 Hz, 1H), 1.21 (d, J = 6.93 Hz, 6H); LC/MS (ESI) calcd for
C14HpN3;0 (MH)* 248.2, found 248.2.

c. 4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-
carboxylic acid (4-isopropyl-phenyl)-amide



10

15

10 assigned to be the anti-isoner (for -C=N-O

configuration) (87.7 ng, 56.9%. 1H NWR (CDC13) 5
w@2d08/165739 1H), 8.04 (s, 1H), 4.21 (q, J = 7. 06r¢wusioh/p22411

3.54 (m 8H), 1.47 (s, 9Hp4 1.33 (t, J = 7.04 Hz,

3H); LC/Ms (ESI) calcd for C16H27N603 (MH) + 351. 2,

found 351.3. 15 b.

4-[ 6- Ami no- 5- (ethoxylmnoHrrethyI) pyrimdin-4-yl]-pipe

razi ne-|-carboxylic I ANt -butyl ester

(syn-configuration for C= OrfOC) N__ -NO N

NH2 20 Prepared as des : Exanpl e 9a. It

corresponds to the mnor jjsomer and is assigned to be

the syn-isomer for -C= conf i gurati on) . (40 ny,

26%9. 1H NVR (CDC13) 5 , 7.17 . (s, 1H),

4.33 (g, J = 7.17 Hz, WH) Nsé)\(m 4H) 3.53 (m WO

2006/ 135719 PCT/ US2006 66 4H), 1.48 (s, 9H),

1.35 (t, J ='7.04 Hz, 3H); M5 (ESI) calcd for

Cl6H27N603 (MH) + 351.2, found 351.3. c.

Fé‘ll({vﬁnérﬁuf‘ﬁro@e&%&@fﬁfg@y@&eﬁ?&@{l@ hB}ﬁg \ & R -\éLu]bo?ﬂll@ce acid

razi ne- -car acl -i'so OXY- p
(4-mopropylfEenyh)-eonde gmﬂtaﬁl ofh piperazirte=Nefdbpxylic acddN4-isoffdopoxy-

ey Roerige 2H MMIOIGPORL5 3G ;Hm@&r{saaw % (4 dim 864 Hz,

car. 0 YA St :
20 et TRy g 20 o (g S HhALE S B oy 41D 285 oep. 7
= 5(9% HEAH), CRRCL2[ 4 6331HD), 6y Le/MS {B8l)tdakedSot CabhaN/@sr(®H)"
ved % reduced pressure. The resulting
re-di ssolved in CH3CN (2 nL), mxed with
(4 |sopr opoxy- phenyl)-carbanic acid 4-nitro-phenyl
ester (36.5 ng, 0.12 mmol) and DI EA (54.3 ng, 0.42
mmol ). The reaction nmi xEXAMPAE heated at 95 C for 1

4—?6-A%%ﬂ8%r-]{e[h%tx§(%m%8 qnettﬂﬁ)-pyrlmldm—4 -yl]-piperazine-1-carboxylic acid (4-
isopropoxy-phenyl) —amide (anti-configuration for -C=N-O-)

3.

N
N/ X ’OV
s |

N™ "NH,

a. 4-[6-Amino-5-(ethoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic
acid tert-butyl ester (anti-configuration for -C=N-O-)



15 residue was purified by flash col um chromat ography
on silica gel (EtOAc -> 5% MOH EtOAc) to afford the

WO 2ddoasesrpound as a white solid (14.4 ny, 32%CT1/UBR006/022411
NVR (CDC13) b 8.20 (s, 1H),658.15 (s, 1H), 7.23 (d, J =
8.88 Hz, 2H), 6.84 (d, J = 8.92 Hz, 2H), 6.30 (br,
1H), 4.49 (sep, J = 6.08 Hz, 1H), 4.21 (g, J = 7.05
Hz, 2H), 3.61 (m 4H), 3/45 (m 4H), 1.34 (t, J =
7.18 Hz, 3H), 1.32 (d, J 6.30 Hz, 6H); LO M 20
(ESI) calcd for C21H3 (MH) + 428.2, found 428. 3.
EXAVPLE 10
4-[ 6- Ami no- 5- (et hoxyi mi-Ne: rret hyl ) - pyrim din-4-yl]-pipe
razi ne-| -carboxylic adid - i sopropoxy-phenyl) -am de
(syn-configuration for "N N-O) WO 2006/ 135719
PCT/ US2006/ 022411 67 & O N CJI NN o-\
%-~NH2 Prepared as de ripedN n\éarrpl e 9c except that
the syn-isonmer of 4-] -5-
(et hoxyi m no- met hyl ) - pyri m di®n- 4- yl ] - pi perazine-1-carb
oxilél i C Palg tert- futyI ester. 5 was used in place of

ture, Of 47 (@ EuRO-SHorrpYtnmdinsd-y-miperazipe- 1 cm;oxyhc 2¢id tert-

blﬁl_gaest@HfBS?l 1%% 6.94 m]nﬂ; %@Etd&'é%fl@l %’TB @ﬁlgag 323nmol§ u?EIeOH

5 (16.10) Mm,s stiitfpd a49(83C(fqr OJS Ir aidd @ $dlven? Mas rémbved vaded Fduced
ESECUTNE M NI T
Phﬂge[g%fg’s A%;ér%lo (@2 ( e{-) IO}ﬁtlr?g Orffe theiqso[hsent gmwdeg a Wl}llt ziojhd Wthh 18
shpwnitadela maxthexgf tIWD momers((@:1 ratlo) by 'H NMR (CDCls). Preparatlve
TLQIJ Bﬁnflcatlon](EYd)AB gse Iic%e)lt) %%nged two Slure)lsoml\grs. The major isomer is

10 assigned to be the anti-isomer (for -C=N-O- configuration) (87.7 mg, 56.9%). 'H
NMR (CDCls) & 8.13 (s, 1H), 8.04 (s, 1H), 4.21 (q, J = 7.06 Hz, 2H), 3.54 (m, 8H),
1.47 (s, 9H), 1.33 (t, J = 7.04 Hz, 3H); LC/MS (ESI) calcd for C;sHy;NsO3 (MH)*
351.2, found 351.3,

15 b 4-[6-Amino-5-(ethoxyimino-methyl)-pyrimidin—4-yl]-piperazine-1—carboxylic
acid zert-butyl ester (syn-configuration for -C=N-O-)

OYO

)

N
—N_
SO
l 2
N” > NH,

20  Prepared as described in Example 9a. It corresponds to the minor isomer and is
assigned to be the syn-isomer (for -C=N-O- configuration) (40 mg, 26%). 'H NMR
(CDCls) 6 8.13 (s, 1H), 7.17 (s, 1H), 433 (q, J = 7.17 Hz, 2H), 3.65 (m, 4H), 3.53 (m,



10

15

20

CJll N N~N,O- 15 "N NH2 Prepared as described in
Exanpl e 9c except that
w@ 4e0pi1pem9 di n- 1-yl - phenyl )-carbam c acid PCT/US2006/022411
4-ni tro-phenyl ester was used in place of
(4-1 sopropoxy-phenyl)-carbam c acid 4- nitro-phenyl
ester. 1H NMR (CDC13) 8 8.20 (s, 1H), 8.15 (s, 1H),
41),21.48 163, 9HKY, ,1.35 @4 720 7oy Hz(ZBH) Ebcﬁ@s((@sn éeh&d fék é{laH57N603
m

Hz, 2H), 3.62 :

(1\%%33511@%@1(11335% 1.54-1.84 (m 6H), 134 (t, J
= 7.06 Hz, 3H); LC/I\/B (ESI) calcd for C23H33Ng02
(MH) + 453.3, found 453.3. WD 2006/ 135719
c. PCT / mw%ﬁmﬁﬁzééﬂioxyﬁﬁmﬁmﬂ?jdﬁp&ﬁmldmA -yll-pip erazme-l carboxyhc

et hox thyl)-pyrim I\Yl] pi p
er az'fl(ﬁg {ZP 18@3;0@ §¥1pﬁgr¥y&—,aam % anti- conflguratlon for -C=N-O
cycl obut oxy-pyridin-3-yl)-amide H- ONO N N CJI N
NI _ N 5 NNH Prepared as described in Exanple 9c
except that (6-cycl obutoxy-pyridin-3-yl)- carbamc

acid 4-nitro-phenyl estek \ us in place of

(4-1 sopropoxy- phenyl)O 'ﬂr‘@)/?:‘gm d 4-nitro-phenyl
ester. 1H NWVR (CDC13) s, 1H), 8.15 (s, 1H), 10
7.96 (d, J = 2.65 HZE? 7.73 (dd, J = 8.84 and 2.74
Hz, 1H), 7.26 (br, rri\' 666(d, J =9.03 Hz, 1H),
6.27 (br, 1H), 5.10 ( 4.21 (q, J = 7.05 Hz,
2H), 3.61,(m 4H), J 04J;|)' 2.43 (m 2H), 2.11
(m 2H), 1.82 (m 1H)_ ]J65(m 1H), 1.33 (t, J =
7.07 Hz, 3 H); LC M5 EINH;Zachfor C21H29N803 (VH) +
441. 2, found 441.3. 15 EXAMPLE 13

4-[6-Amino-5-(ethoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic  acid
tert-butyl ester (anti-isomer) (36.8 mg, 0.105 mmol) was treated with 50% TFA/
CH,Clx(1.3 mL) for 2 h and the solvents were removed under reduced pressure. The
resulting material was re-dissolved in CH3CN (2 mL), mixed with (4-isopropoxy-
phenyl)-carbamic acid 4-nitro-phenyl ester (36.5 mg, 0.12 mmol) and DIEA (54.3 mg,
0.42 mmol). The reaction mixture was vheated at 95 C for 1 h, concentrated and the
residue was purified by flash column chromatography on silica gel (EtOAc — 5%
MeOH/EtOAc) to afford the title compound as a white solid (14.4 mg, 32%). ‘H
NMR (CDCls) 6 8.20 (s, 1H), 8.15 (s, 1H), 7.23 (d, J = 8.88 Hz, 2H), 6.84 (d, J = 8.92
Hz, 2H), 6.30 (br, 1H), 4.49 (sep, J = 6.08 Hz, 1’H), 4.21 (q, J = 7.05 Hz, 2H), 3.61
(m, 4H), 3.45 (m, 4H), 1.34 (t, J = 7.18 Hz, 3H), 1.32 (d, J = 6.30 Hz, 6H); LC/MS
(ESI) caled for Cy1H3oN,03 (MH)™ 428.2, found 428.3.

EXAMPLE 10
4-[6-Amino-5-(ethoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic acid (4-
isopropoxy-phenyl) —amide (syn-configuration for -C=N-O-)
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4- Am no- 6- f
4-[ 2- (4-isopropyl - phenyl ) -acetyl ] - pi perazi n-1-yl

wo 2@gnsvigli ne- 5- car bal dehyde O et hyl -oxi e PCT/US2006/022411
(antl-conflguratlon for -CsM-O) N\ CJI N NN NH2
20
4-[ 6- Am no- 5- (et hoxyi m no- nethyl) pyrimdin-4-yl]-pipe
razi ne- 1- car boxylic acid tert butyl ester (a mxture
of both anti- and syn-is 37 ng, 0.11 nmol) was
treated with 5096TFAE%§2 nL) for 2 h and the
organi c sol vents were rennved under reduced pressure.
The resulting materi s used for the foll owi ng WO
2006/ 135719 PCT/ US2004/ 022411 69 coupling reaction
wi thout purification. To a n1xture of the above
material and (4- isopy @a | )-acetic acid (18.7
ng, 0.11 nmol) in TH ( dded HOBT (20.9 ng,
0.14 mmol ), followed by (51.9 ng, 0.14 mmol) and
DIEA (67.9 mg, 0.53 mml). The reaction solution was
stirred at roomtenperature overnight and 5

Prepiree s ragpeidbed TeEraseplaRs orespidhabéhd yyrsisbiner v& d-[Geamino-5-

i C
(oD Bh - Gl o e e et BT eser

wamused 1ﬁr1ﬂiace33fritslcﬁ@m%1$wt AH NMFS (@DCU)% 8. QFR‘!; CPH) 7 27 (s, 1H),
confi |Jgur ation The major isomer is a whit

7. %% (4 Ji8.91 Hzz df ). Sobhfded =/8.86 &z, 2HN @Mb@mm 3)606(b8 218, 4.48
sk 280 =16'.)19 %%)(i% %{')J = ZF%élﬁ@(i}p ?@7 (2%8%8 e (/=308 Hz,

3}51 10351 @ MMz ,6.05HHz, BHRTLCIMS JESTScdl@l iz, cgm@N@g zzmg 4282,

" 54§8g6 Hz, 2H), 2.89 (sep, J = 7.25 Hz,
oppe 7.05 Hz, 3H), 1.23 (d, J = 6.92 Hz, 6H) LC/ VS
(ESI) caled for C22H31N602 (MH) + 411. 2, found 411. 3.
EXAVPLE 14 15

4- Am no- 6-{4-[ 2- (4-i soEXAMPIdaby| ) - acetyl] pi perazin

hy|
639%@{1}&% ﬁy(eglrgnpg{lﬁg% ISI]BH}Y r%&%@q%}r}/ g%l]((-}mf)te Ne-l carboxyhc acid (4-
piperidin-1-yl-phenyl)-amide

N
NP SO
]

N~ NH,

Prepared as described in Example 9c except that (4-piperidin-1-yl-phenyl)-carbamic
acid 4-nitro-phenyl ester was used in place of (4-isopropoxy-phenyl)-carbamic acid 4-
nitro-phenyl ester. '"H NMR (CDCls) § 8.20 (s, 1H), 8.15 (s, 1H), 7.27 (m, 4H), 7.04
(br, 2H), 6.43 (br, 1H), 4.21 (q, J = 7.07 Hz, 2H), 3.62 (m, 4H), 3.45 (t, J = 4.82 Hz,
4H), 3.13 (m, 4H), 1.54-1.84 (m, 6H), 1.34 (t, J = 7.06 Hz, 3H); LC/MS (ESI) calcd
for C3H33Ng0, (MH)* 453.3, found 453.3.
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20

NH2 Prepared as described in Exanple 13. The m nor
isoner is a white solid (1.8 ng, 20 4.2% i sol ated
wo @led}s71dH NVR (CDC13) 5 8.21 (s, 1H), 7.22 (BCT/UKD006/022411
7.18 (m 4H), 4.31 (q, J %87.10 Hz, 2H), 3.74 (s,
2H), 3.73 (m 2H), 3.54 (m 2H), 3.39 (m 2H), 3.30
(m 2H), 2.89 (sep, J = 7.08 Hz, 1H), 1.34 (t, J =
7.07 Hz, 3H), 1.23 (d HEXAMPEE 1Bz, 6H); LC MS (ESI)

calcd fq S?ZFBl 02 (VMWH) + 411.2, found 411.3. 25
5r1 oxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic acid (6-

m no- met hyl ) - pyri m di n-4-yl ] - pi pe
Cf%éﬁ%ﬁ?ﬂﬂyhdﬁbgihrlc%%0|d (4-
nmor phol i n- 4-yl - phenyl) anlde WO 2006/ 135719
PCT/ US2006/ 022411 70 H ONNNO_Y N cJI N N.I N
H2N N Prepared as descri bed |n | e 9c except that
(4-nDrphoIinj4-yl-phenylm acid
4-nitro-phenyl ester place of
(4-i sopropoxy-phenyl) - arban1@ acid 4- 5 nitro-phenyl

ester. 1H NVR (300 , 13) 6 8.16 (s, 1H), 8.10
(s, 1H), 7.20-7.27 ( , 6.85-6.91 (br, 2H), 6.23
(br, 1H), 4.22 (q, J =N7.08 Hz, 2H), 3.82-3.89 (m
4H), 3.54-3.64 (m 8Ky 8.14 (m 4H), 1.33 (t, J
= 7.09 Hz, 3H). LG M (BSI) = calcd for C22H31N803

(MH+) 455.2, found 45 N NH) EXAMPLE 16 4- {
6- Am no- 5-[ ( 2- nDrphoIin 4- yl - 2- ox0- et hoxyi m no) - net hyl
]-pyrimdin-4-yl } - piperazine-1-carboxylic acid

Prepared osr dpwsxiped hian¥kymplei Qe dxcemdy bhak (6-eyclabutox@pydidin-3-yl)-

carbamic acid 4-nitro-phenyl ester was used in place of (4-isopropoxy-phenyl)-
carbamic acid 4-nitro-phenyl ester. 'H NMR (CDCl5) & 8.20 (s, 1H), 8.15 (s, 1H),
7.96 (d, J =2.65 Hz, 1H), 7.73 (dd, J = 8.84 and 2.74 Hz, 1H), 7.26 (br, 2H), 6.66 (d,
J=9.03 Hz, 1H), 6.27 (br, 1H), 5.10 (m, 1H), 4.21 (g, J = 7.05 Hz, 2H), 3.61 (m, 4H),
3.47 (m, 4H), 2.43 (m, 2H), 2.11 (m, 2H), 1.82 (m, 1H), 1.65 (m, 1H), 1.33  J=
7.07 Hz, 3 H); LC/MS (ES]) caled for Cz1HpoNgO3 (MH)* 441.2, found 441.3.

EXAMPLE 13
4-Amino-6-{4-[2-(4-isopropyl-phenyl)-acetyl]-piperazin-1-yl }-pyrimidine-5-
carbaldehyde O-ethyl-oxime (anti-configuration for -C=N-O-) '

’ N
)
)
Sy ]

4-[6-Amino-5-(ethoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic ~ acid
tert-butyl ester (a mixture of both anti- and syn-isomers, 37 mg, 0.11 mmol) was
treated with 50% TFA/CHyCl, (1.5 mL) for 2 h and the organic solvents were

removed under reduced pressure. The resulting material was used for the following
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-~ CON rN~ONN Q H2N NJ 15 Prepared as

described in Exanpl e 2c except that
w@2@ei1B87eXy- | - mor phol i n-4-yl - et hanone hydr ochbPOT/UE®06/022411

was used in place of O (2-mdrpholin-4-yl-ethyl)-

hydr oxyl ami ne. 1H NMR (300 MHz, DVSO d6) 5 8.45 (s,

1H), 8.24 (s, 1H), 8.23 (s, 1H), 7.82 (br, 2H), 7.31
cdufblin reacﬁoﬂ 0 9 .

u% %H) 5V1ﬁ'ﬁ)ut ?h')lflca%o‘% g@da m(l)r%ur% }_é') ﬁle'_l!}bfggg%%gé%l é'nd 4
lsemppylsp myl()m:etm-@c,ld (1822md0.13 mmel) Q8THF, (3 rﬁ[b})wad_ﬁdb@HOBT

iy G2 gt Soltron 18 o138 0 T smal) and BTEA (67.9 me,

0.43 [tBmAlyi MBe SedoiBh NN WEs FBd h) 6B 't&hﬂérgt'uf]é' ¥drnfPhP and

erazi ne- I-carboxyllc acid

cqugentiatido Jaa tr;qldj;@ywm/dqug:ﬂm sgbqu:t)ad gnp@paﬂaltlveNT NCQ@uikifichiibn (5%

M%?H)ﬁ(%@ép tN§1 L?t PI(S) %gt? o@'ﬁgﬁ%’g Xh? n‘ltot %r R ol} anti- and

sygAsdiers ,in 4drmh @ﬁTﬁie)—(L‘iN OHEcdnBi@uitkibn R Mthe ﬂ-l@ or isomer is a white
cycl opentanol (3 ,, 45.3 mmol ) was added sodi um

SWdﬁﬁd@g( 12. %%glsolgf@dzylﬁdﬂ H NN} (CBRE) Se8.46 (h 18D 8.07 (g 1H),

T8 B L S BRI SR et Sa e R e = 505

Harai), BS7r(gakct 58 Ma LS, 16 e(d Jat srds j¢2) VZI-th.SDt(sep\,’\@& 7.25 Hz,
1}&hhen concentrated in vacuo and the resi due was

ds¥d Ged 5 A0 Y. UelShdd / = 2t8nHry ey LEMS (ESD caled for
c;;ﬁg;«;@z m)t hepo dblgd4Pyer anhydrous Na2SO4, filtered
an

EXAMPLE 14

4-Amino-6-{4-[2-(4-isopropyl-phenyl)-acetyl]-piperazin-1-yl }-pyrimidine-5-

carbaldehyde O-ethyl-oxime (syn-configuration for -C=N-O-)
®
N

N~ |
k\N

=N_
[N

2

Prepared as described in Example 13. The minor isomer is a white solid (1.8 mg,
4.2% isolated yield). '"H NMR (CDCl3) & 8.21 (s, 1H), 7.22 (s, 1H), 7.18 (m, 4H),
4.31(q, J =7.10 Hz, 2H), 3.74 (s, 2H), 3.73 (m, 2H), 3.54 (m, 2H), 3.39 (m, 2H), 3.30
(m, 2H), 2.89 (sep, J = 7.08 Hz, 1H), 1.34 (t, J = 7.07 Hz, 3H), 1.23 (d, J = 6.92 Hz,
6H); LC/MS (ESI) calcd for CoH31NgO, (MH)™ 411.2, found 411.3.

EXAMPLE 15
4-[6-Amino-5-(ethoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide
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15

20

15 concentrated in vacuo. The crude product was
purified by flash colum chronmatography (silica gel,
w0 2d0cHescane: Et hyl Acetate) to obtain pure 2- PCT/US2006/022411
cycl opentyl oxy-5-nitro-pyri7dine (0.4 g, 4% . 'H NWR
(300 MHz, CDC13): 6 9.07 (s, 1H), 8.32 (m 1H), 6.74
(d, 1H, 5.53 (m 1H), 2.00 (m 2H), 1.81 (m 4H),

1.66 (m 2H). 20 b.
6- Cycl opent yl oxy- pyri di nO3: 1ﬁé;;}“ NOal'- NO WO
2006/ 135719 PCT/ US2006/ 02 To sol ution of
2-cycl opentyl oxy-5-nitro idine (0.3099 g, 1.49
nmmol), in MOH (2 nl) dded 10% Pd/ C (90 ng). The
sol uti on was degassed and s kept stirring under
hydr ogen at nospher e0¢ ight. It was filtered

t hrough a pad of cel the filtrate was
evaporated to afford gyl ired product as a brown
oil (248 5 ng, 94% |eId) 1H NWMR (300 MHz, CDC13): 6

P{epgx%d d ggéc'fl)oed Mﬁm&{ﬁﬁ% bepi ;ﬁa@ (%—%%p%ﬁ?ﬂ-i%—%ﬁi%rbamic

adiE8lnitre-phetyl bser w@@dﬂi‘lﬂ@&céﬁﬁ(éﬂﬁo 1 bbﬂjii flé\ﬁfﬁlc‘alﬂahnc acid 4-
220.0. 10 c clopentylocy r|d|n )-carbam c

n’é‘@rﬂle&ylrﬁswroﬂéﬂé/% (38sVElz, CACLOMNS.16 (s, @EIN 8310 (s, NEID 7120-7.27

o) 509 P (o pEA P IBTOAE Yo BYG 7 R THE 52589

4H),18.54-8. I5!41 &ny lf%)ltﬂi OGGflgf(mMH)c Qt%&? gh "ﬂ%@ﬂzmm JLC-MS (ESI)
orfiapw se. er stirring at r or eavy
CEE?CLEPFE{;%%@I&QM 459-% h@mgr§ard- ¢ | ayer. Filtration of
the organic |ayer provided the title conpound as a
l'ight pink solid (O 36 1H NWR (400 MHz,
opa 3): 611. 1 (s, %ﬂ?ﬁ%@lf 9.04 (d, 1H)
4-§ 6-26mind; 5- KEl)morﬁhélﬁh—él(ﬂLZ @dd)ethaxylﬂur((ﬂwmelwl] S%ﬂ%ﬁilﬁm-y]%

97 2
plpgx?am?ﬁ)l-carboxyhc le_lbmd “4- 1soprcgpr(r)]xy pll_lbenyl) amlde

G

HpN N/)
Prepared as described in Example 2c except that 2-aminooxy-1-morpholin-4-yl-
ethanone hydrochloride was used in place of O-(2-morpholin-4-yl-ethyl)-
hydroxylamine. '"H NMR (300 MHz, DMSO-ds) 6 8.45 (s, 1H), 8.24 (s, 1H), 8.23 (s,
1H), 7.82 (br, 2H), 7.31 (d, J = 8.95 Hz, 2H), 6.80 (d, J = 8.94 Hz, 2H), 4.91 (s, 2H),

4.50 (m, 1H), 3.55 (m, 4H), 3.32-3.46 (m, 8H), 3.31 (m, 4H), 1.22 (d, J = 6.03 Hz,
6H). LC-MS (ESI) caled for Cy;H35N3gO05 (MH") 527.3, found 527.1.

Example 17
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d. 4- [6-Am no-5-(nethoxyi m no-nethyl)-pyrimdin-4-yl]
- pi perazine- | - carboxylic acid

wQ Geosysirapent yl oxy- pyridi n-3-yl)-am de H a' CTI RcT/@s206/022411
Ni IN 25 H2ZN N) WO 2006/ 13%719 PCT/ US2006/ 022411 73
Prepared essentially as described in Exanple 6d except
that (6-cycl opentyl oxy- pyridin-3-yl)-carbamc acid

446-m°imh10-$hﬂa’ﬂyd>xyémimmgﬂh§'l)kmtﬂn'l )iﬂm—ﬂgﬂqﬁp@ﬁziﬁﬁi-carboxylic acid

cl ocycl obut oxy- pyr.i di n- 3- -car banm ¢ aci

(6Z-¥ﬁ1‘%Pre %Wﬁlgbfﬂdé%%fl).-amﬁwxé (CDC13) 8 8.20 (s, 1H),

8.13 (s, 1H), 7.97 (d, J = 2. 744z, 1H), 7.71 (dd, J =

8.87 and 2.82 Hz, 5 1H), 6. O= 8.87 Hz, 1H),
6.31 (br, 1H), 5.30 111), B. 96 (s, 3H), 3.61 (m
4H), 3.45 (m 4H), 1. RA), N8 (m 4H), 1.60
(m 2H); LM (ESI) calcd for @1 9N903 (IVH) +

441.2, found 441.3. Exanple 18 10N
4-[6-Am'no-5-(nethoxyim'n9ﬂlﬁ I \ﬁyrim'din-4-yl]-pip
erazi ne-1-carboxylic acid J
(4-pyrrolidin-1-yl-phenyl)-ap N\ N~O i~ <N cN
N'N'",N HZN N) a.
(4-Pyrrolidin-1-yl-phenyl)-carbamc acid

2 5 BULL SRS S .6 r&%{,ﬁﬁ%‘é rochloride 15 H OyN

To a solution of 2-chloro-5-nitropyridine (7.01 g, 44.4 mmol) in THF (30 mL) and
cyclopentanol (3.9 g, 45.3 mmol) was added sodium hydride (1.3 g, 54.2 mmol)
portionwise with stirring over ~30 sec with ice-bath cooling at 0 °C. After stirring at
0 °C for 5 min, the ice bath was removed and the reaction was stirred at rt for 3h. It
was then concentrated in vacuo and the residue was dissolved in DCM and washed
extensively with 1 M NaHCOs and then dried over anhydrous Na,SQy, filtered and
concentrated in vacuo. The crude product was purified by flash column
chromatography (silica gel, 9:1 Hexane:Ethyl Acetate) to obtain pure 2-
cyclopentyloxy-5-nitro-pyridine (0.4 g, 4%). "H-NMR (300 MHz, CDCl): 8 9.07 (s,
1H), 8.32 (m, 1H), 6.74 (d, 1H), 5.53 (m, 1H), 2.00 (m, 2H), 1.81 (m, 4H), 1.66 (m,
2H).

b. 6-Cyclopentyloxy-pyridin-3-ylamine

HaN N
| _ l >
N™ "O
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O/ 11ZZZ NO 02N HCI To a stirred solution of 4.9 g
(30.4 mol ) of 4-pyrrolidit -1-yl-phenylamne in 70 nL
wobowanbgrds ous THE at room tenperature, was addedr/us2006/022411
dropwi se a solution of 6.479 (32 20 muol) of
4-nitrophenyl chioroformate in 16 nL of anhydrous THF.
After the_addition was conplete, the mxture was

Tg pisplutign pb -cyclepeaniplor ydrnitrpipyeidag (O 1’>‘ﬂ%9 9; Jeﬂ:‘? pinal), én MeOH

(PSS hdeat1 ot BP0 e Ebforibf oths hladiida 18R

stittiag dndﬁﬁ hydnfgea Iatrmfsfphmfe Ifbleox&ﬁh gl@t It Wbsl\iM’Ekré@ Q@o&\éﬂza pad of
J[. 39 “Sﬂ cg g 7.73 (d
e(}lt%encb& gtltﬁte S &gapioaate fg)affoxe g dzaglrgd B@d(lqg@s abp;gwn oil (248

i 32p 3ickd; SRR faon MEER IR e 67T, ) 704, 1m0, 656 @

14, [SEESA(m nid)51. egemhff;b{y |1m8((m REDNY.6D (1ay2H) ICMAS (BST) clc for
rno I C Cl
Erla@yzhbﬁ ‘fﬂd %%zoé?nde H a0 (N N~ N HN

5 Prepared essentially as described in Exanple le
except that (4-pyrrolidin-I-yl- phenyl)-carbamc acid
4-ni tro-phenyl ester was used in place of

o (R RS R BB bRt bi o enn i 11
7.11 (d, J = 8.77 Hz, 2H), 6.53 (d, J = 8.91 Hz, 211),

3.96 (s, 311), 3.61 (m 4H), 10 3.42 (m 4H), 3.24
(m 4H), 2.01 (m 4H); Lglven(esn cal cd for

C21H29N802 (MH) + 4 fpun . 1. anple 19
4-[ 6- Am no- 5- (net hg i noomnet M - idin-4-yl]-pip
erazine-1-carboxy™N ¢ acid 15

(4-cycl ohexyl -phenyl)-am de H NO H
To a solution of 6-cyclopentyloxy-pyridin-3-ylamine (0.248 g, 1.39 mmol) in THF (2
mL) was added 4-nitrophenyl chloroformate (0.280 g, 1.39 mmol) portionwise. After
stirring at rt for 1 h, a heavy precipitate formed in the organic layer. Filtration of the
organic layer provided the title compound as a light pink solid (0.368 g, 77%). 'H-
NMR (400 MHz, CDCls): 8 11.1 (s, 1H), 9.11 (s, 1H), 9.04 (d, 1H), 8.26 (d, 2H), 7.40
(d, 2H), 7.14 (d, 1H), 5.36 (m, 1H), 2.11 (m, 2H), 1.97 (m, 2H), 1.84 (m, 2H), 1.71
(m, 2H).

d. 4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-
carboxylic acid (6-cyclopentyloxy-pyridin-3-yl)-amide

H
0]

XN N

QLT X
)

PO X
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CND N NN H2N N) a. (4-Cyclohexyl-phenyl)-carbam c
acid 4-nitro-phenyl ester H N-OOY 02N 20 W
w@aeas/1335¥19 PCT/ US2006/ 022411 75 Prepared esBeDUSZ06/922411
as descri bed as Exanpl e 8a7éxcept that
4-cycl ohexyl aniline was used in place. of
4-isopropylaniline."H NI\/R (DVMSO-d6) 810. 37 (br 1H),
8..30.( .= 9,30 , , .52
pPipiiea yenliafly & dovsifhi i Piamysic Fod gecgt ot (poyioventaiony-

tdin-31yl L 8arbarBie ( §
Pt SehaSh (W it 1o et gt g of
cy::brrcpfélph&qoriﬁrpyrldm-%ak)b@mmw acid |4eln1tro~phenyl ester 'H NMR (CDCI3)

5 KA B S GO O 7 5 HBATED, | Bbid, f o5 R an@ 28 H

118) Geast (d rat 8(84-my.clmfeos @rh )’ |5, 3q gﬁf Pﬁ?‘s%@%é 45, 3.61 (m,

4-ni tro-phenyl ester was use

44 3i45dpt SFbx ¥-9p rﬁenggl»r L. %&frggﬁ(l)sg laﬁlﬂ H()dn @Sml;l W“?Ebﬂ calcd for
C%ﬁt?%?a%ﬁm%f% A“%‘ﬁ 7.13 (d, J = 8.50 Hz, 211),

6.35 (br, 1H), 3.96 (s, 3H), 3.60 (m 4H), 3.44 (m

4H), 2.45 (m 1H), 1.83 (m 4H), 1.73 (m 111), 1.37
(m 4H), 1.24 15 (m 1 XHD(PIR@S(ESI) calcd for

AR AR b TR B
(4ayaolide-1-ybphémyydmideaci d
H

N\fo
@”Q o

/O\Nﬁl\/EN
HN" NG

a. (4-Pyrrolidin-1-yl-phenyl)-carbamic acid 4-nitro-phenyl ester hydrochloride

T

To a stirred solution of 4.9 g (30.4 mmol) of 4-pyrrolidin-1-yl-phenylamine in 70 mL

H
N

of anhydrous THF at room temperature, was added dropwise a solution of 6.4 g (32
mmol) of 4-nitrophenyl chioroformate in 16 mL of anhydrous THF. After the addition
was complete, the mixture was stirred for 1 h and then filtered. The precipitate was
washed first with anhydrous THF (2 x 10 mL) and then with anhydrous DCM (3 x 10
mL) and dried in vacuo to yield 10 g of an off-white solid. 'H-NMR (300 MHz,
CD30D): 10.39 (s, 1H), 8.32 (d, 2H), 7.73 (4, 2H), 7.60 (d, 2H), 7.48 (d, 2H), 3.86-
3.68 (bs, 4H), 2.35-2.24 (bs, 4H). LC/MS (ESI): 328 (MH)".
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(4-chl oro-phenyl)-amde H(r CI CNDNN DI SIN 20
H2ZN N) Prepared essentially as described in Exanple le
wexesasshat 4-chl orophenyl isocyanate was usSPOI/UB2006/022411

pl ace of (4-isopropoxy-phertyl)-carbam c acid

4-ni tro-phenyl WD 2006/ 135719 PCT/ US2006/ 022411 76
ester. 1H NWMR (CDC13) 5 8.20 (s, 1H), 8.13 (s, 1H),

7.30 (d, J =9.00 Hz, 2H), 7.25 (d, J = 9.00 Hz, 2H),
6.42 (br, 1H), 396(s 3H), 3.61 (m _4H), 3.46 (m

b. 44H]6-AlnGhdss- (n(eﬂﬁjx)ylmmbaﬂeﬁmla pmmmim@me(rmm-gg@o;yhc

43"[“8&,3%?‘?%%5“'??55( l eﬁ{%fj:f{? met hyl ) - pyrimidin-4-yl]-pip

erazi ne- I--carboxyllc acid (4thenoxy phenyl ) -am de H
N'r O G ao N CND i O\~ | NJ 10 Prepared
essentially as describedé[jfﬁi le | e except that

4- phenoxyphenyl i soc ed in place of

(4-1 sopropoxy- phenyl) C rban1cf;c d 4 nitro-phenyl

ester.1H NIVIR (CDC13) b 8. 8.14 (s, 1H),
7.31 (m 4H), 7.07 (m ],H?} m4H) 6.35 (br,
1H), 3.97 (s, 3H), 3.62 (m 41 47 (m 4H); LC M5
(ESI) calcd for C23H26N703HLpN N- 448. 2, found 448. 2.
15 Exanple 22

4-[ 6- Am no- 5- (net hoxyi m no-net hyl ) -pyrimdin-4-yl]-pip

Pr%a%zd &genltfaﬁ9 rap ﬁés\éh'bgd ﬂlCE)gample 1e except that (4-pyrrolidin-1-yl-
phenyl)-carbamic acid 4-nitro-phenyl ester was used in place of {4-isopropoxy-
phenyl)-carbamic acid 4-nitro-pheny] ester. 'H NMR (CDsOD) & 8.20 (s, 1H), 8.08 (s,
1H), 7.11 (4, J = 8.77 Hz, 2H), 6.53 (d, J = 8.91 Hz, 2H), 3.96 (s, 3H), 3.61 (m, 4H),
3.42 (m, 4H), 3.24 (m, 4H), 2.01 (m, 4H); LC/MS (ESI) calcd for Cp1HagNzO; (MH)*
425.2, found 425.1.

Example 19
4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic acid
(4-cyclohexyl-phenyl)-amide

H
O

N
HoN N/)

a. (4-Cyclohexyl-phenyl)-carbamic acid 4-nitro-phenyl ester
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(4-di net hyl am no-phenyl)-amde H N N CND N~ N H2N

NJ 20 Prepared essentially as described in Exanple le
wexesassahat 4-N, N di net hyl am nophenyl i socyapal/@snaes022411

used in place of (4-isopropsxy-phenyl)- carbamc acid

4-ni tro-phenyl ester.1H NVR (CDC13) 6 8.21 (s, 1H),

8.14 (s, 1H), WD 2006/135719 PCT/ US2006/ 022411 77
Preé)aﬁe% dsgentldlhyzb ad d@s%rlblzd as?E)(amﬁlﬁm c()«dczptlhat Bcpdoldzxylaptine was

r

usolip plES 0 Anprepgleniity ENMESOMSDEa § 4ol ditratd @, 7=
0. 3946 280 A2 ey T S0t 2, 78 ¢, 4= 8.70

Hzegﬁ;llnﬁg.hggmn@yyl ic acid (4-isopropyl- phenyl ) am de
H(rO NCNDNI N H2ZN N Prepared essentially as
described in Exarrpl e |l e except that 4-isopropyl phenyl

10 issQc { - erazine-1-

b. (2. {SREKERRL S bk tnd o BEBBhigin 4yl pipersgine )
est earbokiHidNMR] (4=Exel@exH- ﬂaeil;]zl)(amlddl—l) 8 14 (s, 1H),
7.25 (d, J = 8.44 Hz, 2H), 7.1f = 8.38 Hz, 2H),
6.31 (br, 1H), 3.97 (s, 3H. 3N61dm 4H) 3.45 (m

4H), 2.87 (m 1H), 1.22 >76.92 Hz, 6H); LO MBS
(ESI') calcd for C20H23H ij%. 2, found 398. 3.
N

15
/O\N NN
L

H,N" N

Prepared essentially as described in Example le except that (4-cyclohexyl-phenyl)-
carbamic acid 4-nitro-phenyl ester was used in place of (4-isopropoxy-phenyl)-
car’bamic acid 4-nitro-phenyl ester. 'H NMR (CDCls) 6 8.20 (s, 1H), 8.13 (s, 1H),
7.24 (d, J = 8.55 Hz, 2H), 7.13 (d, J = 8.50 Hz, 2H), 6.35 (br, 1H), 3.96 (s, 3H), 3.60
(m, 4H), 3.44 (m, 4H), 2.45 (m, 1H), 1.83 (m, 4H), 1.73 (m, 1H), 1.37 (m, 4H), 1.24
(m, 1H); LC/MS (ESI) caled for C3H3N;02 (MH)" 438.3, found 438.3.

Example 20
4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic acid
(4-chloro-phenyl)-amide

N
/O\N ~ | XN
H,N N/)

Prepared essentially as described in Example le except that 4-chlorophenyl

isocyanate was used in place of (4-isopropoxy-phenyl)-carbamic acid 4-nitro-phenyl
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Exanpl e 24
4-[ 6- Am no- 5- (net hoxyi m no-net hyl ) -pyrimdin-4-yl]-]
wa dbdssraepane- | - carboxylic acid PCT/US2006/022411
(4-i sopropoxy-phenyl)-amdg6H NN NIN 20 H2ZN NJ
Prepared essentially as described in Exanple | e except
that 4-am no-6-[1, 4] di azepan-
1 RWIR alg O dOXL
es.*%ryéi EWIR TEDC) 385 (01 R B ARG OITE T 00 WoX L B0, 80925
(479 9.0@ Haz2H), 542 bpylH)n3.86 e 35 cho b ahddiy Gel6 (m, 4H); LC/MS

@ﬂe%%to‘@ A5y Whny a0 touadgod, 54”6 20" (b
447 (m 1H), 3.95 (s, 3H), 3.79 (m 2H), 3.75

(m '2H), 3.68 (t, J = 5.57 Hz, 2H), 3.57 (t: J = 6.01
Hz, 2H), 2.06 (m 2H), 1Egemple21] :606Hz 6H):

4-&%fysmg—%?Qﬁ,ptﬁ@i}%%ﬂ&%&fth@l)%zy%ﬁﬁ 1n-/9 yl] *pip r321n2§-catbofx9f'lc acid

(zﬁp}ﬁnon p-phedyiRamideno- et hoxyi m no) - met hyl | - pyri mi din-4-y
} -piperazine- |- 10. carboxylic acid

(4 i sopr opoxy- phenyl)-ani de H :@ No\ /0 YN ~J

N NNO~NH2 N NH2 P are sSentral |y as descri bed
]

i n Exanpl e 2e except anmiNno- et hyl) -

hydr oxyl am ne di hydr ochl O(PI de was usgsed in place of

O (2-nor pholin-4-yl-ethyl)- hydr am ne

di hydrochl ori de. 1H NWR (CQpl?g\/fg 20 (2H), 7.22 (d,

J = 8.96 Hz, 15 2H), 6.83-(dNT N99 Hz, 2H), 6.32
(br, 1H), 4.48 (m 1H), 4.19 5.18 Hz, 2H),
3.60 (m 4H), 3.45 (m 4H), .2'643*, J = 5.17 Hz, 2H),
1.31 (d, J = 6.06 Hz, 6H); -

Prepared essentially as described in Example le except that 4-phenoxyphenyl
isocyanate was used in place of (4-isopropoxy-phenyl)-carbamic acid 4-nitro-phenyl
ester. '"H NMR (CDCls) & 8.20 (s, 1H), 8.14 (s, 1H), 7.31 {(m, 4H), 7.07 (m, 1H), 6.97
(m, 4H), 6.35 (br, 1H), 3.97 (s, 3H), 3.62 (m, 4H), 3.47 (m, 4H); LC/MS (ESI) caled
for Co3H6N703 (MH)* 448.2, found 448.2.

Example 22
4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-yl]-piperazine-1-carboxylic acid
(4-dimethylamino-phenyl)-amide

H
N\fO
\N/'@/ N
)
N

HoN N/J
Prepared essentially as described in Example 1e except that 4-N,N-

dimethylaminophenyl isocyanate was used in place of (4-isopropoxy-phenyl)-

carbamic acid 4-nitro-phenyl ester. 'H NMR (CDCI3) 8 8.21 (s, 1H), 8.14 (s, 1H),
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LG M5 (ESI) calcd for C21H31IN803 (MH) + 443.2, found
443. 3. Exanple 26 20 4-(6-Am no-5-f
wo 200633 My| - ur ei do) - et hoxyi m no] - net hyl PCT/US2006/022411
}-pyrimdin-4-yl)- piperaziime-|-carboxylic acid
(4-isopropoxy-phenyl)-amde H NA NO N N~N'-""O N-
N HHH2N N WO 2006/ 135719 PCT/ US2006/ 022411 79 To a
748 dit/i-08.08fHz, 2H), 6.70 (d, J = 9.06 Hz, 2H), 6.16 (br, 1H), 3.97 (s, 3H), 3.59

(rﬁ,}{ﬁ%} ?.Té e 3. Faf B 8. m@ggﬂ&@éd"%r st KRG, My 5002,
foufld 369Rr opoxy- phenyl )-am de (44.7 ng, 0.101 nmmol) in

CH3CN (1.5 nL) was added ethyl isocyanate (1-0.8 ny,
0.152 nmol). The m xtur Efample 28tirred for 1 h and the

l,ven re evaporated. The.resjdye was washeqd with |
AT SR B PR B pap iy k- mirerainga T GakoR ke acid
4pik l-send) Whijde solid. 1H NWR (DVBO-d6) b 8. 40
((b?l?iu:ply @8§?4 s, 1H), 8.08 (s, 1H), 7.45 (br, 2H),
7.28 (d, J =9.03 Hz, 2H), 6.77 (d, J = 9.08 Hz, 2H),
5.92 (t, J = 5.99 Hz, 1H) f& J =5.02 Hz, 1H),
4.48 (m 1H), 4.07 (t, I 53 NHz, 2H), 3.22-3.54
(10H), 2.97 (m 2H), 1.20 I0 ( = 6.02 Hz, 6H),
0.94 (t, J = 7.14 Hz, 3H); ESI) calcd for
C24H36N904  (MH) + 514.3, found §14.3. Exanple 27 4- {
6- Ami no- 5-[ ( 2- net hanesukf0 ®- et hoxyi mi no) - et hyl
]-pyrimdin-4-yl } - 15 piperaZi ngé-1-carboxylic acid
(4-i sopropoxy-phenyl)-amdé&2li W1 O ' OO (N NN
O- N~1 IN H2N N)

Prepared essentially as described in Example le except that 4-isopropylphenyl
isocyanate was used in place of (4-isopropoxy-phenyl)-carbamic acid 4-nitro-phenyl
ester. '"H NMR (CDCls) & 8.21 (s, 1H), 8.14 (s, 1H), 7.25 (d, J = 8.44 Hz, 2H), 7.16
(d, J = 8.38 Hz, 2H), 6.31 (br, 1H), 3.97 (s, 3H), 3.61 (m, 4H), 3.45 (m, 4H), 2.87 (m,
1H), 1.22 (d, J = 6.92 Hz, 6H); LC/MS (ESI) calcd for CyoHzsN70, (MH)" 398.2,
found 398.3. |

Example 24
4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-yl]-[1,4]diazepane-1-carboxylic
acid (4-isopropoxy-phenyl)-amide

0
AR O W;
nA
"
N
HoN N/)

Prepared essentially as described in Example le except that 4-amino-6-[1,4]diazepan-

1-yl-pyrimidine-5-carbaldehyde O-methyl-oxime was used in place of 4-amino-6-
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To a solution of

4-{6-am no-5-[ (2-am no- et hoxyi m no) - et hyl ] - pyri m di n-
wd2006H357p9 per azi ne- 1- car boxyl i c acid PCT/US2006/022411

(4-1sopropoxy-phenyl)-am de8(70.8 ng, 0.16 mml) in

20 CH2C12 (2 nmL) was added MsCl (45.8 ng, 0.4 mmol)

and DIEA ((77.6 ng, 0.6 mmol ). The reaction was
plp'éfahfntlézzfgﬁmﬂdlﬁb -5Rafbhideh Rited-hehylesine} IZCLH\/IRF((IDEHDGB’ 8.09

extracts were evaporated and the cr

(CH)e §i20uUd; ies 890111, 8D, 6382f(ldaéh= 8.8V i 2bh 6@9&@69}% th#7 (m,

e o Py 8 2R AP 3 L s TR O =

0(1$Hz 1@1} 270@4{111( CBHS)] 1%08(&21 Hz6.08H)z, 6HBICHIR dESD ealed for
1H), 523(m 1H), 4.47 (m

CzIHd))NﬁB (M)H)( t4285Z ﬁn@ds@gﬁz 3.60 (m 4H), 3.47
(m 4H), 3.32 (m 2H), 3.00 (s "3H), 1.30 (d, J = 6.05
Hz, ©6H); LC Ms (ESI) calcd for C22H33N804S ( MH) +
521.2, found 521.3. WO 2006/ 135719 PCT/ US2006/ 022411
80 Exarrpl e 28 4- {
6- Ani no- 5- [ ( 2- nor phol i nEXapple23,y o_ et hoxyi ni no) - net hyl

| eBirth-1-

B L R RS AN

car-bokxyltdZacM d-isopropBy- plpmryéehrmésentl ally as described in
Exanpl e 2e except that 2-am no -1 - nor phol i n-

4-yl - et hanone hydrochl was ed i.n place of

O (2-norpholin-4 ylo md-@uboxyl am ne

di hydrochl ori de. ' d6) 8 8.26 (br, 1H),
8.20 (s, 1H), 108 , 7.60 (br, 2H), 7.19 (d,
J =8.97 Hz, 2H), 6|4 ?(d J = 9.59 Hz, 2H), 4.88 (s,
2H), 3.54 (m 8H), S 347(811) 316(m 4H), 1.92

(m 4H): LCIMB (ESI) ka or_C26H36N904 ( NH) +
538.3, found 538. 3. NEx\a él 2?3/\Nhﬂe

6- Ami no- 5-[ ( 2- m)rphéL I-ethoxylmno)-msthyl]
-pyrimdin-4-yl } -plg 2ne- 1-carboxylic acid .

PréfhidPERRR a1 a6 d¥criBELRVERmBIR J€edtepfInBIND-(2-amino-ethyl)-
hydroxylamine dihydrochloride was used in place of O-(2-morpholin-4-yl-ethyl)-
hydroxylamine dihydrochloride. 'H NMR (CDCls) 8 8.20 (2H), 7.22 (d, J = 8.96 Hz,
2H), 6.83 (d, J = 8.99 Hz, 2H), 6.32 (br, 1H), 4.48 (m, 1H), 4.19 (1, J = 5.18 Hz, 2H),
3.60 (m, 4H), 3.45 (m, 4H), 3.04 (t, J = 5.17 Hz, 2H), 1.31 (d, J = 6.06 Hz, 6H);
LC/MS (ESD) calcd for Co;H3 NgO3 (MH)* 443.2, found 443.3.

Example 26
4-(6-Amino-5- {[2-(3-ethyl-ureido)-ethoxyimino]-methyl } -pyrimidin-4-yl)-

piperazine-1-carboxylic acid (4-isopropoxy-phenyl)-amide
H
O
/LO [N]
N

/\N/”\N/\/O NVES

H H )



N CIll N INl \NO-~N "N N' ~O Prepared essentially as
descri bed in Exanpl e 5b except that
wz2(idrssmphol i n-4-yl - 20 ethyl)-hydroxyl am ne PCT/US2006/022411
di hydrochl ori de was used i m9pl ace of nethoxyam ne
hydrochl ori de. 1H NVR (CDC13) 8 8.21 (s, 1H), 8.18 (s,
1H), 7.25 (d, J = 9.07 Hz, 2H), 6.88 (d, J = 9.07 Hz,
2H) , 622(br 1H), 4.30 (t, J = 5.84 Hz, 2H), 3.86
(t WD 2006/ 135719 PCT/ US2006/ 022411 81 4. 66 Hz,
TaHy, sqi.utmn (af, 43 6=aningh-H2-aminf)- eth:éxﬁmn(m}métﬂi)yl] p;@nkﬁn—4 -yl}-

plég‘%l)nf: Cla(lfglgogfyﬁg cﬁ%ﬁ-mopropoxy-p%y]) 5aﬁncl)('ie (44 Hﬂg(,jO 169 mmol) in

CH3@N'| NG L) (s mme@ @iyl isbeydmat (1O i, @@szf%h{b\ﬂ ITheMhixture
mdin pi perazi ne- 1l-carboxylic acid
5 W?%Stt’iféil f%l}t%»@d B salventgwere) evappiséedH The Pesidne ®as washed with

wMzr gléscrl dqlzzle%cu?eo gi GINexce (f s%r trp(reéjduc gse gtwhé}l 9()11d g
NMK aamsqm@la m4@t(bxl 1H)LC8 Bt @ym) hwk gxymm A8 (br, 2H) 7.28(d, J

di hydrochl ori de was use ace of net hoxyam n

= H;?ér%%}rﬂﬂir@ dé (d. 14+ RifiR @@@@35 98 (8 J215.09 H7 Haﬂ) 381&, (5,502

7 8
HA D, 98} $y 07 G 85 4350 wig By 3255 Wl 23705 0gp, 120
10 (d1H) 6.0% Hzl 64N O. 94HXt, J4= 3Q4(Hz, 3H)FLE/0S (HRD) &dibd for- 62£H36N904
: Ab) 15%@ 3.45 (m 4H), 2.73 (t, J
(@3715 f%qgl 54 (m 4H), 2.44 (m 2H), 2.12 (m
, 1. 59-1. 82 (2H); 15 LC/ M5 (ESI) calcd for

C25H36N904 (M—|)+ 526. 3, found 526. 2.
Example 27

4-{ 6-Amino-5-[(2-methanesulfony1amino-ethoxyimino)-methyl] -pyrimidin-4-yl}-

15  piperazine-1-carboxylic acid (4-isopropoxy-phenyl)-amide
‘ H
oY
(”) N
7 §\ N/\/ O. N* <N
0] H . | /)

HoN" N

To a solution of 4-{6-amino-5-[(2-amino-ethoxyimino)-methyl]-pyrimidin-4-y1}-
piperazine-1-carboxylic acid (4-isopropoxy-phenyl)-amide (70.8 mg, 0.16 mmol) in

20  CHxCl, (2 mL) was added MsCl (45.8 mg, 0.4 mmol) and DIEA ((77.6 mg, 0.6
mmol). The reaction was stirred for 1 h, partitioned between CH,Cl, and water. The
CH,Cl, extracts were evaporated and the crude residue was purified by flash column
chromatography on silica gel (5% MeOH/EtOAc as eluent) to afford the desired
product. "H NMR (CDCls) & 8.20 (s, 1H), 8.16 (s, 1H), 7.24 (d, J = 8.92 Hz, 2H), 6.83

25 (d, J=8.99 Hz, 2H), 6.45 (br, 1H), 5.23 (m, 1H), 4.47 (m, 1H), 4.29 {t, J = 5.36 Hz,
2H), 3.60 (m, 4H), 3.47 (m, 4H), 3.32 (m, 2H), 3.00 (s, 3H), 1.30 (d, J = 6.05 Hz,
6H); LC/MS (ESI) calcd for C2H33Ng04S (MH)* 521.2, found 521.3.
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Exanmple 31 4- {

6- Am no- 5-[ (2- am no- et hoxyi m no) - et hyl ] -pyrimdin-4-y
wo 2006Aps7PEr azi ne- 1- carboxylic acid PCT/US2006/022411

(6-cycl obut oxy-pyridin-3-yl8y-amde H- p O rN/ ON

NN CIIl N IN.NH2 20 N NH2 WO 2006/ 135719

PCT/ US2006/ 022411 82 Prepared essentially as

described in Exanple 6d except that O (2-am no-ethyl)-

hydr oxyl am ne di hydrochl ori de was used in place of

met hoxyami ne hydr ochI or Egamplei3$ NVR (CDClS) 6 8.21 (s,

il L gy 5B Coghy o BBl g

pipekdzine81-3drboRylic al:hD @- @d&ldﬁm -yl bh&z)yl) 4male (t, 5 J =
5.22 Hz, 2H), 3.61 (m 4H), 3.4 (m 411), 3.04 (m
211), 242(m 2H), 2.11 (m__ 2 .59-1.87 (2H);
LGVS (ESI) calcd for C21H3 + 456. 2, found
456. 2. Exanple 32 4-

6- Ami no- 5- [ (2- am no- et l\&llmnoirrﬁthyl]-pyrirridi n-4-y
| } -piperazine- |- rboxyll cid

(4-nmor phol i n-4-yl - phenyl) /I\' O/JIN\ j N O N
N N'NO-~NH N NH2 BQ Ies?shéntially as
descri bed in Exanpl m &g‘gztma O (2-am no-et hyl) -
hydr oxyl am ne di hydroc s used in place of
nmet hoxyam ne hydroc de. 15 1H NMR (CDC13) 8 ,8.21
(s, 1H), 8.20 (s, 111), 7.25 (d, J = 9.05 Hz, 2H),

6.87 (d J = 9.05 Hz, 2H). 6.23 (br, 1H), 4.20(t, J =
Prepad®l ddent@fid s descBbed in Exhnipld 268xddpt that)-am¥ndoy-1-morpholin-

4-yl-ethanone hydrochloride was used in place of O-(2-morpholin-4-yl-ethyl)-
hydroxylamine dihydrochloride. 'H NMR (DMSO-dg) & 8.26 {br, 1H), 8.20 (s, 1H),
8.14 (s, 1H), 7.60 (br, 2H), 7.19 (d, J = 8.97 Hz, 2H), 6.48 (d, J = 9.59 Hz, 2H), 4.88
(s, 2H), 3.54 (m, 8H), 3.30-3.47 (8H), 3.16 (m, 4H), 1.92 (m, 4H); LC/MS (ESI) calcd
for CosH36NeO4 (MH)* 538.3, found 538.3.

Example 29
4-{6-Amino-5-[(2-morpholin-4-yl-ethoxyimino)-methyl]-pyrimidin-4-yl} -piperazine-
1-carboxylic acid (4-morpholin-4-yl-phenyl)-amide

@— P
@? N

Prepared essentially as described in Example 5b except that O-(2-morpholin-4-yl-
ethyl)-hydroxylamine dihydrochloride was used in place of methoxyamine
hydrochloride. '"H NMR (CDCls) 8 8.21 (s, 1H), 8.18 (s, 1H), 7.25 (d, J = 9.07 Hz,
2H), 6.88 (d, J = 9.07 Hz, 2H), 6.22 (br, 1H), 4.30 (t, J = 5.84 Hz, 2H), 3.86 (t, /=
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(m 414), 3 46 (m 4H), 3.11 (t, J = 4.86 Hz, 411),
3.04 (t, J =5.62 Hz, 2H); LM (ESI) calcd for
Wa20i63 29499 3 (M—|)+ 470. 3, found 470.2. 20 ExanppPer/882006/022411
81

6- Am no- 5- [ (2- met hanesul f onyl am no- et hoxyi m no) - net hyl
]-pyrimdin-4-yl } - piperazine-|-carboxylic acid

466y dHO BT Dy f ﬁ%rﬂoohm 431))/3 50 @m 419), WO/ RBOG STPS dPror
PCT/ USZO&ES/ 022411 ONO I' N MJI NO IN
CogzsNollg H)—|54R}3F\If‘nmﬂ>§éﬁér ed essentially as described

in Exanpl e 27 except that 4=(6-am no-5-fornyl -
pyrim di n-4-yl)-pi perazi ne-1-carboxylic acid _
(6 cycl obut oxy- pyri di n- 3Eydamplkerfiodde was 5 used in

+]s %mg}ﬁ% b 2smerphalip-4erethaeiming)-meshyb paimiding-yi-pipersgine-

1H NMR ( CDC13)
“8&“%?’%%1@%‘?‘1 ﬁﬁ‘*é“’“}%"’%‘fe e L R R s

1H), 7.74 (dd, J = 8.82 and 2.78 4z, 1H), 6.65 (d, J =

8.83 Hz, 1H), 6. 57 (sH 1 (br, 1H), 5.08 (m
iN), 4.30 (t, J = 4 @%ps 61 (m 4H), 3.45 (m
6H), 3.00 (s, 3H) 2. , 2.11 (m 2H),
1.59-1.87 (2H); L ESI) calcd for 10 C22H32N905S
(MH)+ 534. 2, found 534,/2. Exanple 34 4- {

6- Ami no- 5-[ (2- am no- & hoxyi m no) -nmet hyl ] - pyri mdi n-4-y
| } -piperazine- |- r Jo.c

(4-pyrrol i din-1-yl -'éhe yI N arﬁ/dg\'ph\/o NN N Cll

N”NH,

Prepared essentially as described in Example 6d except that O-(2-morpholin-4-yl-
ethyl)-hydroxylamine dihydrochloride was used in place of methoxyamine
hydrochloride. '"H NMR (CDCls) 8 8.21 (s, 1H), 8.18 (s, 1H), 7.96 (d, J = 2.68 Hz,
1H), 7.74 (dd, J = 8.83 and 2.79 Hz, 1H), 6.67 (d, J = 9.16 Hz, 1H), 6.24 (br, 1H),
5.11 (m, 1H), 4.30 (t, J = 5.64 Hz, 2H), 3.74 (m, 4H), 3.61 (m, 4H), 3.45 (m, 4H),
2773 (t,J =5.71 Hz, 2H), 2.54 (m, 4H), 2.44 (m, 2H), 2.12 (m, 2H), 1.59-1.82 (2H);
LC/MS (ESI) caled for CosH3sNoO4 (MH)* 526.3, found 526.2. .

Example 31

4-{6-Amino-5-[(2-amino-ethoxyimino)-methyl]-pyrimidin-4-yl }-piperazine-1-
carboxylic acid (6-cyclobutoxy-pyridin-3-yl)-amide

N@ -
k)lﬁ e
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N INr -- \NO-~NH2 15 N NH2 Prepared essentially as
described in Exanple 2e except that O (2-am no-ethyl)-
woyawasyan ne di hydrochl ori de was used in pl aeeT/wk2006/022411

O (2-noi phol i n-4-yl - et hyl ) 82hydr oxyl am ne

di hydrochl oride. 1H NWVR (CDC13) S 8.21 (s, 1H), 8.20

(s, 1H), 7.16 20 (d, J = 8.85 Hz, 2H), 6.51 (d, J =
Pr%a}_gé% e"?entlgﬁg as &el_sbéﬁbéd in El((ampfa 6tBestdept tRi) O-(3-ahfind-sthyl)-

(t, )
hyadd)cylamn%dltlmmdlﬂ)mdft_@ﬁwed(IIEBE‘DP Of:la!et%@xy@nmeiiﬂlt@zmgge-

¥ 93518 11 8 2 15, T AP (L 2296 1o, 11, 7.74 (04,7 =

ﬁi@zﬂ%ﬁzl }@ H%Wanﬁsws%qwllm 68t q;rhppiy,lsmm@) -1@14190 (t,
yrimdin perazi ne- 1-car oxyllc ac

J ﬂ%ﬁzt 2H), 3.6 (1n )AH)DBIéﬁ)@n) 4Hi3d¥ @, 2@31);\?@2 mw\%H) r@k%ﬁﬂ

) i L TR e o

4- (6-am no-5-fornyl -
pyrimdin-4-yl)-piperazi ne-1- carboxyllc acid
(4-pyrrolidin-1-yl - phenfxpml¢ 8 was used in pl ace of

AT T e pan
caffoR9EEhcid (A?m;iﬁpl(csm-znrwph@yn&mlde 1H), 7.11 (d, J

8.94 Hz, 2H), 653(dF] 2H), 4.26 (t, J =
5.22 Hz, 2H), 362?11 0 (m 2H, 3.44 (m
4H), 3.24 (m 4H) T H) ,\.2/00 (m 4H); LGS
(ESI) calcd for C23 oS (M—|)+ 532.2, found 532.1.

15 Exanple 36 4- {
6- Ani no- 5- [ ( 2- nor phoha=- 4- yl - et hoxyi mi no) - net hyl |
-pyrimdin-4-yl } -p| eraan@

‘\

~"NH;

Prepared essentially as described in Example 5b except that O-(2-amino-ethyl)-
hydroxylamine dihydrochloride was used in place of methoxyamine hydrochloride.
lﬁ NMR (CDCl3) & 8.21 (s, 1H), 8.20 (s, 1H), 7.25 (d, J = 9.05 Hz, 2H), 6.87 (d, J =
9.05 Hz, 2H), 6.23 (br, 1H), 4.20 (t, J = 5.25 Hz, 2H), 3.86 (t, J = 4.69 Hz, 4H), 3.62
(m, 4H), 3.46 (m, 4H), 3.11 (t, J = 4.86 Hz, 4H), 3.04 (1, J = 5.62 Hz, 2H); LC/MS
(ES) caled for Ca2HzNoO3 (MH)* 470.3, found 470.2.

Example 33
4-{ 6-Amin0-5-[(2-methanesulfony1amino-ethoxyimino)-methyl]—pyrimidin—4-y1 }-
piperazine-1-carboxylic acid (6-cyclobutoxy-pyridin-3-yl)-amide
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1-carboxylic acid (4-pyrrolidin-1-yl-phenyl)-amde HO
NaN9 N ~JI N N~N N ~NNH2 O 20 Prepared
wesewnss7ad | y as described in Exanpl e 2e except pChvas2006/022411
4- (6-am no-5-forrnyl - 83
pyri m.di n-4-yl)-pi perazine-|-carboxylic acid
(4-pyrrolidin-1-yl-phenyl)-am de was used in place of
4- (6-am no-5-fornyl - pyri mdi n-4-yl)-pi perazi ne-1-carbo
xylic acid W 2006/ 135719 PCT/ 06/ 022411 85
(4-i sopropoxy-phenyl) - gm 1H (CD30OD) 5 8.24 (s,
1H), 8,08 (s, 1H, O Jlu—<d,)3d0= 8.96 Hz, 2H), 6.53
(d, J = 8.97 Hz, 2H) 4,3%Nt, J = 5.53 Hz, 2H), 3.71
(t, J = 4.86 Hz, 3.62 (m 4H), 3.43 (m 4H),
3.24 (m 4H), 275(t J =5.70 Hz, 2H), 2.57 (m
4H), 2.01 (m 4H); L®Ms (ESI) calmd for C26H38NI03
(MH) + 524.3, found 5 156037 4- {
6- Ati no- 5- [ ( 2- mor pHbI | -4'\§/I-eth§y\mno) net hyl ] - pyri
m di n-4-yl } -piper carboxylic acid
(4 i sopropyl - phenyl) - am'éezlo H- OONN CN IN
O--~ N N NH2 Prepared essentially as descrlbed in
npl e 2e except that 4-(6-am no-5-forny

Prﬁ??’PﬁP@fﬁﬁlaAlyws)dﬁﬁﬁf@@ﬁ a1y Enemple 24 e o) has 4a(éra§nmo -5-formyl- -
p)(r‘%mdﬁ{)@ B%ﬁer@ﬂﬁ@—w éarl?cﬁayﬂg alfdse lé?’agbﬁ@xy—pyndlné -yl)-amide was

used in place of 4-(6-amino-5-formyl-pyrimidin-4-yl)-piperazine-1-carboxylic acid

(4-isopropoxy-phenyl)-amide. "H NMR (CDCls) & 8.20 (s, 1H), 8.16 (s, 1H), 7.99 (d,

-J=3.19 Hz, 1H), 7.74 {dd, J = 8.82 and 2.78 Hz, 1H), 6.65 (d, J = 8.83 Hz, 1H), 6.57

(s, 1H), 5.28 (br, 1H), 5.08 (m, 1H), 4.30 (t, J = 4.68 Hz, 2H), 3.61 (m, 4H), 3.45 (m,
6H), 3.00 (s, 3H), 2.42 (m, 2H), 2.11 (m, 2H), 1.59-1.87 (2H); LC/MS (ESI) calcd for
C22H3NgOsS (MH)* 534.2, found 534.2.

Example 34
4-{6-Amino-5-[(2-amino-ethoxyimino)-methyl}-pyrimidin-4-yl }-piperazine-1-
carboxylic acid (4-pyrrolidin-1-yl-phenyl)-amide

o M)

N

N
N O
N/%f\N NH,
L
N~ >NH,

Prepared essentially as described in Example 2e except that O-(2-amino-ethyl)-
hydroxylamine dihydrochloride was used in place of O-(2-morpholin-4-yl-ethyl)-
hydroxylamine dihydrochloride. 'H NMR (CDCl) 6 8.21 (s, 1H), 8.20 (s, 1H), 7.16
(d, J = 8.85 Hz, 2H), 6.51 (d, J = 8.89 Hz, 2H), 4.19 (t, J = 5.08 Hz, 2H), 3.58 (m,
4H), 3.45 (m, 4H), 3.26 (m, 4H), 3.04 (t, J = 5.30 Hz, 2H), 1.99 (m, 4H); LC/MS
(EST) caled for CopH3NoO, (MH)™ 454.3, found 454.2.



10

15

20

pl ace of
4- (6-am no-5-fornyl -pyri mdin-4-yl)-piperazi ne-1-carbo
waybicassad d (4- isopropoxy-phenyl)-am de. 'H NMRI/US2006/022411
(CD3OD) S 8.25 (s, 1H), 8.39 (s, 1H), 7.26 (d, J =
8.57 Hz, 2H), 7.14 (d, J = 8.43 Hz, 2H), 4.37 {t, J =
6.36 Hz, 2H), 3.74 (t, J =4.75 Hz, 4H), 3.65 (m
4H), 3.44 (m 4H), 2.84 (m 3H), 2.66 (m 4H), 1.22
(d, J =6.92 20 Hz, 6H); LC M5 (ESI) calcd for
C25H37N803 (MH) + 497. 2, # ¢487.3. BIOLOG CAL
ACTIVITY 25 In Vitro Assays 2006/ 135719
4-HeAScB B2 orghanesul§syimeind ethoaywimigo)-eethytlepstramidited-iyh) -

Vi f d J i Ni h
P%?%%@Sﬁ%%ﬁ*%?1F§$FR§§Y§%‘ @ﬁ%ghﬂgég&g#ﬂhggtLeescope of

the invention. They ar#& gjvan illustrate the -
invention in a non-Qd'ﬁn‘NﬂQT' ashi on. 5 I nhibition of
FLT3 enzyne activity, MV4-T1 proliferation and

Baf 3- FLT3 phosphor ion exenplify the specific

i nhibition of the T3)enzynme and cellular processes
that are dependent o FLT3 activitQ>oInhibition of
Baf 3 cell proliferat. Rg -Oused as’a test of FLT3,
c-Kit and TrkB indg%en ent cytotqgxicity of conmpounds
within the scope obnheyinvention. Al of the
exanpl es herein show significant and specific 10
inhibition of the FLT3 ki nase and FLT3-dependent

| |yl . - I ' I h
P PR oo ER e 2 S, o SRR S forma
pyeEMiR4-§0tpipérh¥ine-aSGeboxylio acid Q@%Bﬁﬁinolf-]\éltﬁ%nQD%ﬁﬂé was
invention are also_cell pernmeable. FLT3 Fl uoréscence
usp iy plaseef 4(6-rifs T Igewhpyrimagdird - yepinerazine- tHearboxylic acid

T N

(dky eas%®t Ho/ma)) 688 (8,he=b\0uez, BE) 34.06 GePLD.22 K2 2H), 3.62 (m,
571-993) was perforned u3|na t he follomnq?
4H), § V8t A3 fbl(mar4HaB 24y, BH). 2.97 6 3H)I12.00r(5e 4EDTBCAMS
L . ek n- l;ed phosphopepti de
e B S 2E I 33 0y | mel uded
t he Panvera Phospho-Tyrosi ne Kinase Kit (G een)
supplied by Invitrogen. When FLT3 phosphoryl ates
pol y& u4Tyr, the fli uor &@RlePapel ed phosphopepti de
4-.§—A:H1 1 181 i Sk . ant i\b o
L Pt S e R Rl D avine
1-eqrborpicegidid-pyriedidinFL- B phémdsanideact i on i s i ncubat ed
at roomtenperature for 30 m nutes under the 25
followi ng conditions: 10nM FLT3 571-993, 20ug/nL poly

A u4Tyr, 150uM ATP, H
OYN@NO
N

o
NS SOy
SORS e

Prepared essentially as described in Example 2e except that 4-(6-amino-5-formyl-

pyrimidin-4-yl)-piperazine-1-carboxylic acid (4-pyrrolidin-1-yl-phenyl)-amide was

used in place of 4-(6-amino-5-formyl-pyrimidin-4-yl)-piperazine- 1-carboxylic acid



10 -

15

20

25

5mM MgCl12, 1% conpound in DMSO. The ki nase reaction is
stopped with the addition of EDTA. The

wo betsriesiaei n- | abel ed phosphopepti de and the anpCT/US2006/022411
phosphot yrosi ne anti body ar88 added and i ncubated for
30 mnutes at room tenperature. 30 All data points
are an average of triplicate sanples. Inhibition and

o RS ae MM IERIR 8 SBT3, §5k 3. 7

(dvgzy 352 BRGZ 1%, B4BLd, Bz mm rm{)anranet J =53.83"Piz02), 3.71 (¢, J =
ponse (vari equation. The | C50 for

ab
4RO R s B R e BB, 2 3 AHVG HEncGDeGF (0 cct TR HRGID.
S i Y.
2 P O e s B B TR TS st found
SZPbBarl zation Kinase Assay The conpounds of the present
invention are also specific inhibitors of c-Kit
Sel ection of preferred conpounds of Formula I for use
as c-Kit inhibitors was E}Eﬁﬁg fer3yed in the fol |l owi ng
manner using an in vitro se assay to neasure 10
41'{ﬁh%IDiIIO'r50-[(2aflonphelililéqll-aﬂwetyi{nma}}mednrtﬂapynmxﬂm -yl apiparazine-
ece f.l uoyescence polarization (FP)
1Sl B ot e bt ST s et he
fluorescei n-1abel ed phosphopeptide and the
anti - phosphot yrosi ne anti body included in the Panvera
- Phospho- Tyr osi ne Ki nase K|t (Geen) supplied by
I nvitrogen. Wen c- élt ho yl ated the poly
A udTyr, the fluore '\H 2|l etk phosphopepti de was 15
di spl aced fromthe anyi - phosphotyr osi ne anti body by
t he phosphoryl ated pol G ud4Tyr, thus decreasing the
FP val ue. The c-Kkit “kjHAase reaction was incubated at
roomtenperature for 45 mnutes under the foll ow ng
condi tions: 1nM c- kKt @\ﬂaé\eN/lwot SP005) ,
100ug/ nL poly Q udTyr, _[50uM ATP grLM MyCl2, 1mM DTT,
0. 01%ween- 20, 1% oNHgonpount—+® 1 OOnNM Hepes, pH
7.5. The 20 kinase reaction was stopped with the
addi ti on of BDTA. The fluorescein-| abel ed
PRpasH Q%ﬁ@éll}ﬁaﬁ R8itelln EH&rhplBQ@%&Féiﬁ Yii@ 91 (BSmihS 'S%HMyI—

wer e added and i ncubated for 30 m nutes at room
Pstrmﬁeréfy@rmpaﬁdnﬂlmmhn egd[ﬂﬂ)-llmprqaﬂ-lpbﬂlyl\h&nr(baWS used in

nt s n aver. npl e
POt S it b By RS Pt s
18@1‘@?@13315116:3 1) eMibs BINRIR@DJOIDESS. 25‘%&1&?638 09 (4 'm)vv Qé"(d J
mul ti par arrat er, 25 signoidal dose-response (variab
—§I58|d%2) 260814 6hJ =Thd3 HesBH), 63 kitnkes 6.36rHH, BEDI D (1, ] = 475
Hz, 4H), 3.65 (m, 4H), 3.44 (m, 4H), 2.84 (m, 3H), 2.66 (m, 4H), 1.22 (d, J =6.92

Hz, 6H); LC/MS (ESI) calcd for CosH37NgO3 (MH)" 497.2, found 497.3.

BIOLOGICAL ACTIVITY

In Vitro Assays
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wo eticabsi1econt r ol .

represents the dose of a conpound that resulted in a
50% i nhi bition of kinase activity conpared to DMSO

Trk B Fl uorescence Pol ari zat POIVUS2006/022411
Ki nase Assay (TrkB I C50 Datsa) 30 The conpounds of the
present invention are also specific inhibitors of

TrkB. Selection of preferred conpounds of Formnula I

oF .use as TrkB inhjbi.tors was WO 2006/ 135719 . .
ThEor b RpibS el e g pal e PRPHES Bideliiyne the
bivkIpRel actMiges OTkeBrpdaRk withih t#etdobd S the invention. They are given
fl uorescei n-1 abel ed phospho;eptlde and the

toaiHEstrgihis pmeEipn in maordinitiegiashiae| uded in t he Panvera
Phospho- Tyrosi ne Kinase Kit (G een) supplied by
I nvitrogen. Wen TrkB _ phosphoryl ated poly d u4dTyr,

Inthiiteitibn OIOFIEEE edymd tieltgMVaOSpiioRRpdt clendBaf3lFspBaced
5 fromthe anti-phosphotyrosi ne anti body by the ‘
PRMBRYKGHON skerapkiy the snegifinyiphibitipnof thealde Ehenzygerand celtular

pibRLNEs thihBe E%ﬁ%d%%%&fa%‘ﬁ*vitgg P%Mt?ﬁteibﬁ gf‘ﬁgﬁvs\sﬁ.ec%bl%&oﬁfg&ﬁbn is

t enperat ure m nut'es” un
usedrad a tiéso nS FLB8,vVKTirad TekPp sidependencatiaiorigit of dernpoiids within

20ugqg/ oly G udTyr,. 150uM ATP, § MyCl2, . 1% .
ﬂﬁ&éﬁ%&‘%aﬁ? YRS e Y S lesdisein Viaigniicapirng sppeific
inh{tiGO6H the $N.TO ki And ﬂ‘ﬂTiﬁe%Jﬂd&ﬂrc%ﬁﬁﬁf fbfsfr)]@ﬁgé. amples

phosphopepti de and the anti-phosphotyrosine anti OCR/
hezeinalsogtigedpacific inhibibian efithe dirkB @ndrictkit lisasatin pwemayme activity

te rature. t olnts.were an verage of
sy e CniROundst Sa et iVER o i 4l ol Pateablenal ysi s
were done with G aphPad Prismusing a non-Ilinear
regression fit with a nultiparamater, signoidal
ng dlpereseonse Polaxization Kinpsspdssagquat i on. The |1 C50 for
ki nase inhibition represents the 15 dose of a conpound
that resulted in a 50% i nhibition of kinase activity
To detpaniad theoactiDiViS0f thelvoaipeundsrifiiod presembidviehticmninGh in vitro
M4-11 and. Baf 3 iferation 20 To assess the

[l Pro !
kiggse astayy mbihidon 9t Gf lstql?ée‘L]SﬁﬁﬁGlﬂ?&@nbf’ thgbuppp §4P receptor
(A DSENHODNyasF el Brme@a6ihE ke fg{l%%n%%%rgdf%?kl tion (FP)

measured in the | eukentc ce
ptacble rTheGALTDER aysay Milizes the Budrescairelatieled ybosphopeptide and the

PR Bt B SR B UGBS L B
Dy L aar e P oy iy e
flsaresceinelabsledphudsphogeptide FLdishladed frbne thelanfl-phepsiot@diine
axglygfrq{lg gy ercpﬂogpﬂo¥ﬁgt%8 g%lycglul4T|y£ rt]l?ds d%glfegéinéwﬁlreeFPugzﬁge. aTshea
FLT3 kinase reaction is incubated at room temperature for 30 minutes under the
following conditions: 10nM FLT3 571-993, 20ug/mL poly GlugTyr, 150uM ATP,

5mM MgClp 1% compound in DMSO. The kinase reaction is stopped with the
addition of EDTA. The fluorescein-labeled phosphopeptide and the anti-

phosphotyrosine antibody are added and incubated for 30 minutes at room

temperature.

All data points are an average of triplicate samples. Inhibition and ICsq data analysis

was done with GraphPad Prism using a non-linear regression fit with a
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to confirmthe selectivity of the conpounds of the
present invention by neasuring non-specific growth
WO pévichBi7ion by the conmpounds of the present i nPENURINNG/022411
30 To neasure proliferati os7inhibition by test
conpounds, the luciferase based CellTiterd@ o reagent
(Pronega), which quantifies total -cell nunber based
mohipecingter\ Wi A0M6] d@s£8HoRET (VRGO 610p24hatio8 9 Tae Id 44 lfar
.ATP.CQBcentration, s used. Cells are plated at
kiggse il E’é’Plf%PfﬁséfPtSvEé\?AﬁOﬁerPf aggmoued thahresyty ine3)% inhibition of
;6 at-ai i $1%0 d ing/m Gv CSF or
k‘??&/aﬁtlﬂf{&sﬁﬁg %tk/]% 11 g%z&gg%%g'el | s respectively. 5
Conpound dilutions or 0.1% DVMSO (vehicle control) are

to cells and the cell are allowed to grow for
cﬁpﬁ F%gc%'{cego ?Fd%ﬂlw"?émasazawh condi tions (37 C,
5002). For activity measurenents in W4-11 cells

grown in 50%plasma, cells were plated at 10, 000
Thestampqyads Qiethe present inventioh greualse specific dntibitore of a-Keind

final ,volune of 100 L). Jo. ur e
SQUATRA R pfRFRd oriinad 8 HTEWE] 1 o8 Sasdscss R TG Srato
perforgedin thefolaneag ni@neaghgvel #.viPe RRhsH A8y 1 thd¥8ure
nufacturer's instructions, and | um nescence was ~

inibifan ofjtgyisolptnd dinase dpmgingfithe himanerkiiredeptad ime fuprsscenc

Pl A B 00 el THESSE S TS ofd FGHAE BN, o,
plme]bhopnpmtemn('j dahe ﬁaypﬂosgﬁqiatyi‘nﬁhre?nﬁzo@r mmhlhe@ﬁﬂﬁe g_am_fera
conpound 1treatmens, ndred percent _i nhibition
PR S OAF dCBE L RED PRI BV ioEeh WISHt Doy 0
> . ent. A ahi i . {he
e v T R
digplausti fironfibe adléitphopptiotrdsiaé entdbds b9 tRIShdRphdrialld Foy €
sanpl es. The 1C50 for growth inhibition represent’s
Gluydyig Huss dsereasing s dikvplvam ather ekig kingsq jeaeticnowes incubated at
i nﬂi bition ff ot.al cel‘%i g]irlpo h at day 3 of the DVSO
TOPRHPEPHAUEHIOK 6P TUPHIH BRETT wingcepndijions: WYl s
(PY&n&RNRt BPO0K) A @RIBRAD pBIy G, 45E, B0uRt APB: érhﬂﬁéifggl 1mM
regression fit 20 with a nul t'i paramater, sl gnoi i

DTDSR01%Fwose0,(VaDMBOr shapeinEaUuabhRIHepdYMA 715, caild s
.express the FLT3 jnternal tandem duplication nutation,
kingsg r¢aqtien weestoppRd; Wikh (hepddisioneh £ nThe figorgegein,labgled
Rivhd y 1 cel
PR g B AERRREI SRR B M Bl o
30i mingtes iabroon emperzturashd flubes@atSpdarizaion wasatid. DAk points

BT S T TR e
wiGDORGUPSH PHAARLIAS aiddnl1IRaPIER805n FPWARALI rﬁﬁ‘lltlﬁéllaﬁlggg,) <

.50% i nhibition at a 3uM dosé (data is not
signjdd slosatespense (vaiable slope) equation. The ICsy for kinase inhibition

represents the dose of a compound that resulted in a 50% inhibition of kinase activity

compared to DMSO vehicle control.
Trk B Fluorescence Polarization Kinase Assay (TrkB ICsq Data)

The compounds of the present invention are also specific inhibitors of TrkB.

Selection of preferred compounds of Formula I for use as TrkB inhibitors was
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conmpounds are not cytotoxic and have good selectivity

for FLT3. 30 Cell-Based FLT3 Receptor Elisa Specific
we@ebdsuBsmo i nhi bition of FLT |igand-induced w | BeT/yp®06/022411

FLT3 phosphorylation was @sgasured in the foll ow ng

manner: Baf3 FLT3 cells overexpressing the FLT3 WO

2006/ 135719 PCT/ US2006/ 022411 90 receptor. were
peraicAdr the foHpwing mvmawr dihe ek apsean uiibzed bs fuesgseeindaheled

pIRERRRAS o) HE Rl pbbopt P Eor, shuPoddpfRde h IERAGER,

PhaesphoiTynesiie Kilabe Kitrihenpsipphied tg frevidegen. OWhémErkB .
T VTN TR TR IR e AE
TGP 8 PhowpGreiie aliehdio B oAt pP GRGR P s

1 [ : 9 T
REOR HERP e RO ihle I AR bR nibateq oo T
tenmgpeegtierfons mitgs warddr thi dsipdvainy lcatditonsa S8avdivkBR UpktasA

el g WesO RASORERpot Gt Or. BnbPara” SoM Bl 8

1x106/. re.plated in.96 well dishes.in .RPM
co PR S TR TS ety i ooty YR s et BT
TheE flabrebcein1dbelet phosphopEstide anPWMRQnyieitospltot{io6ib ahdilsyd:

Cel | srewe;e tr eatpgdg?vhi/i ?éhmllogﬂg/ L Fle[{]1 Iﬂl)gatlir,}% _1( R&D1 ywere
adsled tapdinquhated SorsiOnpinufes at 1qpm femmperaigre3 Pag pEBIS|WEIQLR e

e : ng..1:¥§ [ 0 ' £t :
e e Y AR YRR sl el st it dBhe bl
GraphPad Pridf usivghaton-linaaidstEfion fit wathravinMyiphiimatd?, siMnoidat

NaPyr ophosphate). s | ement wi.t h. phosphat.ase (Si gna
d@%r%sn%%é@ﬂa siopel. BOF niliei et lflsﬁﬁ_jriﬁh’g&ton represents the
dRFAQLbmpbusAiaBredRitel iflaSRe o 6 ihade ¥datitPBorfbared to
1000xg for 5 mnutes at 4 C. Cell lysates were
DM SO yekicleagntrol. white wall 96 well microliter (Costar
#9018) plates coated with 50ng/well anti-FLT3 20

anti body (Santa Cruz Cat# sc-480) and bl ocked with
Ii}BfioRoBf MEvgeD tind BaE3 CRI Posliféddfaly) . Lysates were

i ncubated at 4 C for 2 hours. Plates were washed 3x
with 200ul/well PBS/0.1% Triton-X-100. Plates were

. . D oo Triton ates | ;
Th ARdss B CORUhobbicy ot WO ot oo T BPh 197
sicificggrbwdl myibitiai wastmaadnyedfin thelleticamtic atll _iiﬁe MV4-11 (ATCC
MBS B0 0 SR S ¥ Soecd st
myERRRnoEY tfkeuleRad f%mh Ao 180§ GafdbdhROR Zé&m»@fiﬁ anEL gene

according to manufacturer' s instruction w
reBynngeshant pnd cantdining ah diliTi3el iR} mutatiah (AVHL subpypenivid)@s2e.

MA4-3Y BRGNS0t drbtsAhd 8% &ve without active FLT3ITD.

The IL-3 dependent, murine b-cell lymphoma cell line, Baf3, were used as a control
to confirm the selectivity of the compounds of the present invention by measuring

non-specific growth inhibition by the compounds of the present invention.

To measure proliferation inhibition by test compounds, the luciferase based

CellTiterGlo reagent (Promega), which quantifies total cell number based on total
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sanples. The total relative light units (RLU) of Flt
ligand stinmulated FLT3 phosphorylation in the

woresasze of 0. 1% DMSO control was defi ned as B@a/US2006/022411
inhibition 30 and 100% i ni#®bition - was the total RLU
of lysate in the basal state. Inhibition and | Cso data
anal ysis was done with G aphPad Prismusing a

- Li.near r.essi on fit th a [ i er .
B oniongtaBipas s b def e ah L O0F st el
1RA06Y 36D RETH AISRARRY PRy, ¥ Sl GId ol PBOCEBLRE

REFERENCES 1. Drexl er The Leukem a- Lynphonma Cel |
1ng/mbIlF3 dosMddkl 1 aukBafficellPregpectivelsn Di ego, CA, 2000. 5
2. Quentneier H, Reinhardt J, Zaborski M Drexler HG
FLT3 nutations in acute rTyeI oid |l eukem a cell |ines.

Chapbkad dlutidfdér 0.a% DVISTROeAicte co%troﬁazde a‘dded Pt@cells and the cells
Sl wkowski, MX, Nuijens, A Bald, L,

 areellgwehto grAw for/% bowmt stmfm@/@qllsgr@wﬂkm@gwns rﬁ?ﬂ Hen%edO2).

‘o]

F%ég: %}ttgi?noi %elﬁl gn(% i #‘n%g# ] uée{lf('v%?é slated at

1o°§meus/peawn lnc a I1 1311&@1!{1@ 3§ Fideh ﬁ&%and&ﬁﬁm?ﬁﬂas&%(fuﬂl
Baumann CA, Zeng L, Donate RR, Marone

vaheipe (0 pAR HE). o0 gleawgmt@ltcgﬂ ,gyfévthwp@ﬁuql WO X\g%gﬁj@ellTlterGlo
regg%rlt V&%‘%&&je WHI rl{é@&drgflﬂ %esl;ﬁgc Fg&m%? 3 "i’ﬁ(struaﬂéins and

eCtIOHO n-s recep

O'

" luiminessenie was I’dpﬁﬁtlﬂléﬂ‘l I Taitdl@el gmlvthBi/ascduemfﬁdmhlysdlfference in

Met hod 2004: 60: 69-79. | L DATA
lumlmsg@rft@a}mtbéﬁelaaﬂfvs ekt opits JRLY e%fﬁw Py 0 compared to
tohft Qéﬁﬁﬂgéﬁl dr%\ifaﬁesc@m%uﬂdﬁ bg%w&lfh%dnﬁ eSH! Buﬂcf‘t‘:‘@aﬁhéﬁﬁ‘ Ofic

presente charts [ow. All |V|t|es are in
hyoidrechpbrtent énhibidon of fowitn i defined tammRLstequNamt tokthe B0

%&%%@&%&ﬁ%@% Fc’!l_sé%flgg\d mﬁlﬂsl(g%‘/}ffot %I%DO’MSO vehicle

cdtrtlof aﬁﬂhy’@ oP gloWRh N AXYd 2 Iﬁkﬁntﬁﬁiré‘léﬁ avedage of triplicate samples. The
yrimdin-4-yl]-piperazine-|-carboxylic acid (4- 0.05
I(S;p @qrgrgw@thl iton TepigsEnts the §pse ofzmgagepound that results in a 50%

inhibition of total cell growth at day 3 of the DMSO vehicle control. Inhibition and

ICso data analysis was done with GraphPad Prism using a non-linear regression fit

with a multiparamater, sigmoidal dose-response (variable slope) equation. '

MV4-11 cells express the FLT3 internal tandem duplication mutation, and thus are
entirely dependent upon FLT3 activity for growth. Strong activity against the MV4-

11 cells is anticipated to be a desirable quality of the invention. In contrast, the Baf3
cell proliferation is driven by the cytokine IL-3 and thus are used as a non-specific
toxicity control for test compounds. All compound examples in the present invention {
showed < 50% inhibition at a 3uM dose (data is not included), suggesting that the

compounds are not cytotoxic and have good selectivity for FLT3.

Cell-Based FLT3 Receptor Elisa

Specific cellular inhibition of FLT ligand-induced wild-type FLT3 phosphorylation

was measured in the following manner: Baf3 FLT3 cells overexpressing the FLT3
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4- { 6- Am no-5-[ (2-norpholin-4-yl-ethoxyimno) 2
met hyl ] - pyri m di n-4-yl }-pi perazi ne-1-carboxylic 0.036

WO 200673871981 acid (4-iso rooxy-hen |)-am de 4PC{/US2006/022411
6- Ami no- 5-[ ( 3- hydr oxy- proporyi m no) 3
met hyl ] - pyri m di n-4-yl }-pi perazine-1 carboxylic .0.26
0.283 0.072 acid (4-iso ro ox -hen |)-am de

I%thﬁ%nﬁ i aalyécff BinSk el Fetonib 6epe Helth and Scigness
URliefi ) i’ Bafd FIef3 Ejélﬂ}ﬂc?% erepcl:}% %Ji k{%‘gb%ﬁﬁa\ﬁggc‘ﬂp of parental

2006 5719 PCT/ US2006 411
Bhf3ndsdls (@mnq:rmrﬂ:l céll htagﬂaom li6g dEpdnEant drutl} cftokdne IL-3 for

gwhﬁkﬁﬁﬁ Nlg fyﬁﬁ?@&%ﬂ? Ve pe %Cé%%&ﬂ%abaleﬁycfo @V %ﬂ&

a&eﬁée’i)mlﬁéad #HRhE Plekétred of ﬂ?LTi’ﬂﬁgaﬁci am de

4-[ 6- Ami no- 5- (et hoxyi m no- net
pyrlmdln 4-yl] - p| per azi ne- I-carboxyllc acid (6- 0.075

B%f?) el %e%eoélfun 1?%9 1612{15%%!)(5) p‘?ﬂ Q]‘%nlij%% _pgglé/d tﬁq and 10ng/ml

FET R bt B4 °0Y, |57 00 f 19 e diBreRtifedl RBILHERYSRhO wild-1§FSFLT3
4 0.002 nethyl-oxine

rexpemtg: mvity-agd @h@ﬂﬂhgg@atmnmanwny |]3LISA method was developed

mgxffa[ﬁ tg\oi%éev%ioi)sg chrer o mﬁﬁ; 31r %}@%ﬂ of B%%FET&%eIIsO 082

(1&1D®nﬁmwwe Prafe@tif 98 el didhe Bt RPMI-1BY0 bwiih®. 5% s8rum and
pi perazi ne-| -car box)yh ic acid (4-i sogropox

0@1 Bllollo?rforolﬁdmrs PTG I poupearapound ot DMeRMehiptainpétion.

cfeﬂ’% xgerg%%a%d)m h 1000 %’/m]r‘n Flt ligand (R&D Systems Gtk 308-FK) for 10

mdin. ot B7 [5([2,0 €elz wa&ﬁe pelletdbaxshled @ndit‘ysed {A100R0 B RUEr (50 thRI
0. 075 267 ‘)/G)l -am de (syn-configuration for
t:@_le@ 1)11M N a ycerol, 1% Trlton —X-100, I0 mM NaF, 1 mM EDTA,

1.5 mM MgClp, 10 mM NaPyrophosphate) supplemented with phosphatase (Sigma

Cat# P2850) and protease inhibitors (Sigma Cat #P8340). Lysates were cleared by

centrifugation at 1000xg for 5 minutes at 4 °C. Cell lysates were transferred to white
wall 96 well microtiter (Costar #9018) plates coated with 50ng/well anti-FLT3
antibody (Santa Cruz Cat# sc-480) and blocked with SeaBlock reagent (Pierce
Cat#37527). Lysates were incubated at 4 °C for 2 hours. Plates were washed 3x with
200ul/well PBS/0.1% Triton-X-100. Plates were then incubated with 1:8000 dilution -
of HRP-conjugated anti-phosphotyrosine antibody (Clone 4G10, Upstate
Biotechnology Cat#16-105) for 1 hour at room temperature. Plates were washed 3x
with 200ul/well PBS/0.1% Triton-X-100. Signal detection with Super Signal Pico
reagent (Pierce Cat#37070) was done according to manufacturer’s instruction with a
Berthold microplate luminometer. All data points are an average of triplicate
samples. The total relative light units (RLU) of Flt ligand stimulated FLT3
phosphorylation in the presence of 0.1% DMSO control was defined as 0% inhibition
and 100% inhibition was the total RLU of lysate in the basal state. Inhibition and ICs
data analysis was done with GraphPad Prism using a non-linear regression fit with a

multiparamater, sigmoidal dose-response (variable slope) equation.



4-[ 6- Ami no- 5- (et hoxyi m no-net hyl ) -pyri mdin- 11
4-yl] - pi perazi ne-1-carboxylic acid (4-piperidin-1-
WO 2049381958 0. 026 yl - phenyl ) -am de PCT/US2006/022411
4-[ 6- Ami no- 5- (et hoxyi m no- wet hyl ) - pyri m di n- 12
4-yl]-pi perazine-|-carboxylic acid (6- 0.058 0.065
0. 063 cycl obut oxy-pyridi n-3-yl)-am de 4-

BAOK tyl]-13
p| p%@%ﬁfﬁyoﬁgy%w %E car %I)dgﬁsd)e/ ]O 0. 008

0.013 0.116 ethyl-oxime (anti- confl guration for
6-14-[12-(4-is rop | - phenyl ) - acet
@L"&%&ﬁ rﬁ? l?fr‘? errymp&r’we ‘Gellips lip nefehapleAtad egn@
O Og@llg}egéagAegdml -oxi me (syn-configuration for
-C=N-O) 6Amn05(ethoxy|mno met hyl ) - pyrim din

5 215 Quemtrpqur Rainhalt 1.- Zfé)ptskxM Drexer HG. FATSmmypitidnis in acute

o ARTIB3RaTa gk TEUSHa poRfgans 120 124,

3 et hSudydk VD) S1vRtdwak], XY Nﬁi]aisnA4Bxid} I, Gniafh 19- L%ﬁéxen JA,

0. 187 | perazi ne- | - car oxyllc aci d (4-i sopr opox
hen‘MO)lg BeAnalygisofiderguls- mdgcatbwmmmsmwm)n with a
Cy BB ebd Rl DER BT A T e Py mumicrbete

10 4- [ﬁssAyaMﬁtdamtd&hmismynm%ﬁﬂiﬁ’ﬁ(ﬁ-ﬁéﬁ
]-pi erazine-l-carbox lic acid (4- 0.003

py mdin-4-y !
n%?nﬁfz’* iﬁiﬂ&ﬂr quatelll RRy, Maraney £k daevelopment of a
a [ S 4
pyrim dlﬁ p| ﬁe %trzp‘leﬁg)aﬁafcar )élfyl gdgg{ngn?sl?rbﬂt gyay
0. (fQQd@¢@1DZ Ofcylohphamjalatlng dmoyor) mﬁfbpter WELs2IGh As35dHiBitors. T
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BIOLOGICAL DATA

Biological Data for FL'T3

20 The activity of representative compounds of the present invention is presented in the
charts below. All activities are in UM and have the following uncertainties: FLT3
kinase: +10%; MV4-11 and Baf3-FLT3: + 20%.

FLT3
Number Compound Kinase 11;4&) F]iaIFSi
(uM) | _(uM)
4-[6-Amino-5-(methoxyimino-methyl)-

1 pyrimidin-4-yl]-piperazine-1-carboxylic acid (4- 0.05 ] 0079 | 0.017
isopropoxy-phenyl)-amide
4-{6-Amino-5-[(2-morpholin-4-yl-ethoxyimino)-

2 methyl}-pyrimidin-4-yl}-piperazine-1-carboxylic | 0.036 | 0.177 | 0.081
acid (4-isopropoxy-phenyl)-amide
4-{6-Amino-5-[(3-hydroxy-propoxyimino)-

3 methyl]-pyrimidin-4-yl}-piperazine-1-carboxylic | 0.26 | 0.283 | 0.072
acid (4-isopropoxy-phenyl)-amide
4-[6-Amino-5-(methoxyimino-methyl)-

4 pyrimidin-4-yl]-piperazine-1-carboxylic acid (4- 0.05 | 0.089 | 0.155
piperidin-1-yl-phenyl)-amide
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henyl ) | ghen g—aﬂnde{(aﬁn%hﬁgmau&r(ﬂxno&mm)u N- 4-yl -[2- 0X0_ ‘
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A ﬁhﬁld %@gé%— };q? 9?% é)%gﬂﬁ;dni beybis [>88ss | 0.026
yl-phenyl -amide
4-[6-Amino-5-(ethoxyimino-methyl)-pyrimidin- ‘

12 4-yl}-piperazine-1-carboxylic acid (6~ 0.058 | 0.065 | 0.063
cyclobutoxy-pyridin-3-yl)-amide
4-Amino-6-{4-[2-(4-isopropyl-phenyl)-acetyl]-

13 plperazm- 1-yl}-pyrimidine-5-carbaldehyde O- 0.008 | 0.013 | 0.116
ethyl-oxime (anti-configuration for -C=N-O- )
4-Amino-6-{4-[2-(4-isopropyl-phenyl)-acetyl]-

14 piperazin-1-yl}-pyrimidine-5-carbaldehyde O- 0.024 | 0.029 | 0.158
ethyl-oxime (syn-configuration for -C=N-O-)
4-[6-Amino-5-(ethoxyimino-methyl)-pyrimidin-

15 4-yl]-piperazine-1-carboxylic acid (4-morpholin- 0.126 | 0.35 | 0.735
4-yl-phenyl)-amide
4-{6-Amino-5-[(2-morpholin-4-yl-2-oxo-

1 | cthoxyimino)-methyl]-pyrimidin-4-yl)- 0486 | 0268 | 0.187
piperazine-1-carboxylic acid (4-isopropoxy-
phenyl)-amide
4-[6-Amino-5-(methoxyimino-methyl)-

17 pyrimidin-4-y1]-piperazine-1-carboxylic acid (6- 0.018
cyclopentyloxy-pyridin-3-yl)-amide 0.112 | 0.068
4-[6-Amino-5-(methoxyimino-methyl)-

18 pyrimidin-4-yl]-piperazine-1-carboxylic acid (4- | 0.003 | 0.099 | 0.312
pyrrolidin-1-yl-phenyl)-amide
4-[6-Amino-5-(methoxyimino-methyl)-

19 pyrimidin-4-yl]-piperazine-1-carboxylic acid (4- 0.099 | 0.052 | 0.012
cyclohexyl-phenyl)-amide
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TrkB | isopropoxy-phenyl)-amide
4-(6-Amino-5-{[2-(3-ethyl-ureido)-ethoxyimino]-

26 methyl }-pyrimidin-4-yl)-piperazine-1-carboxylic nd >1 nd

acid (4-isopropoxy-phenyl)-amide
| 4-{6-Amino-5-[(2-methanesulfonylamino-

27 ethoxyimino)-methyl]-pyrimidin-4-y1}- 0.146 0415 | 0.028
piperazine-1-carboxylic acid (4-isopropoxy- '
phenyl)-amide
4-{6-Amino-5-[(2-morpholin-4-yl-2-oxo-

)8 ethoxyimino)-methyl]-pyrimidin-4-y1 } - 03 0.458 | 0.066
piperazine-1-carboxylic acid (4-pyrrolidin-1-yl- )
phenyl)-amide
4-{6-Amino-5-[(2-morpholin-4-yl-ethoxyimino)-

29 methyl]-pyrimidin-4-yl }-piperazine- 1-carboxylic >10 3.0 nd

| acid (4-morpholin-4-yl-phenyl)-amide
4-{6-Amino-5-[(2-morpholin-4-yl-ethoxyimino)-

30 methyl]-pyrimidin-4-yl } -piperazine-1-carboxylic 1.74 2.5 nd
acid (6-cyclobutoxy-pyridin-3-yl)-amide
4-{6-Amino-5-[(2-amino-ethoxyimino)-methyl]-

31 pyrimidin-4-yl}-piperazine-1-carboxylic acid (6- 145 1.3 0.206
cyclobutoxy-pyridin-3-yl)-amide '
4-{6-Amino-5-[(2-amino-ethoxyimino)-methyl]-

32 pyrimidin-4-yl}-piperazine-1-carboxylic acid (4- 5.15 0.79 | 0.077
morpholin-4-yl-phenyl)-amide
4-{6-Amino-5-[(2-methanesulfonylamino-
ethoxyimino)-methyl]-pyrimidin-4-yl } - . 2.8 nd

33 . . S 1.15
piperazine-1-carboxylic acid (6-cyclobutoxy-
pyridin-3-yl)-amide
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The activity of representative compounds of the present invention is presented in the

charts below. All activities are in UM and have the following uncertainties: TrkB
ICsp: +10 %.

Number

Compound

TrkB

1 1CsouM

4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-
yl]-piperazine-1-carboxylic acid (4-isopropoxy-
phenyl)-amide

0.8

4-{6- Amino-5-[(2-morpholin-4-yl- ethoxylmlno)-
methyl]-pyrimidin-4-yl } -piperazine-1-carboxylic
acid (4-isopropoxy-phenyl)-amide

10.1

4-{6-Amino-5-[(3-hydroxy-propoxyimino)-methyl]-
pyrimidin-4-yl }-piperazine-1-carboxylic acid (4-
isopropoxy-phenyl)-amide

1.3

4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-
yl]-piperazine-1-carboxylic acid (4-piperidin-1-yl-
phenyl)-amide

4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-
yl]-piperazine-1-carboxylic acid (4-morpholin-4-yl-
phenyl)-amide

8.4

4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-
yl]-piperazine-1-carboxylic acid (6-cyclobutoxy-
pyridin-3-yl)-amide

3.5

4-Amino-6-{4-[2-(4-isopropyl-phenyl)- acetyl]-
piperazin-1-yl }-pyrimidine-5-carbaldehyde O-

methyl-oxime

0.5
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19 yl]-piperazine-1-carboxylic acid (4-cyclohexyl- 1.68
phenyl)-amide
4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-
20 yl]-piperazine-1-carboxylic acid (4-chloro-phenyl)- 15.6
amide
4-[6-Amino-5-(methoxyimino-methyl)-pyrimidin-4-
21 yl]-piperazine-1-carboxylic acid (4-phenoxy-phenyl)- | 7.4
amide

§°°5
o2

9

- P

NS O
L ] (&ll—
CD

Biological Data for c-kit



10

15

20

25

19 yl]-pi perazine-|-carboxylic acid (4-cycl ohexyl -
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. am i ol ogi ca ta_for it WD 2006/ 1357
chaptstrelsspobbrapausrre geMred davs hedolleying spratptes ﬁlélt
Icg(ﬁnpwds of the present invention.is presented in the
S below. Al activities are in nMand have the

followi ng uncertainties: CGKit 1C50: +10% Nunber
Conpound c-ki-t — C50—nM—1
c-kit .

Nimhﬁar M no- 5- (met hoxyi ncgapomidy! ) - pyri m di n- 4- /Ilb
0.5 i| erazine-1-carboxyli PPy d (4-iso ro oxy-|ICsonM
he].;n‘i yl ) |-affi-4eninet-S- ({nethoxylmmo -methyl)-pyrimidin-4-yl]- 105
- nopiperhAide-tranthuvalylio add y4-isopropryi-phenyl-amidey| | 2
pyT 1 M [df-n6-Anyinb-Pl(Reficphsldr-I-yb-athoryiyine)-methgill 41 26

| sppro i)frhﬁﬂlea{l i})—pl@Bi‘aﬂfhe-l carboxylic acid (4- 26
4-16- Ao gwlamlg@ mst hyl) - pyri m d| n-4-yh]- 11
ptper SlTSLtté ;

(4-p e‘Hdl Nn- 1% S| OF
TééATqEW‘ 12 &ﬁé&fé r%dé e“%ﬁ'? B -
Lnventl EHW er‘nnmmmric of the i nuanL; cuTor can—be Uo ‘\

A+
i nhi bit 10 tyr03| ne kinase activity, including FIt3
activity, and/or c-kit activity, and/or TrkB
MEGHODSYOF GREATYHENT/ PRIEVENMIION y, i ncl uding Flt3
activity, and/or c-kit activity, and/or TrkB
activity, in a cell or a subject, or to treat

In3hs@ELRpEct ot kifé 8ffehGor ledmpould &f die iavdtition can 8¢ asedhivkihibit
ki nase activity or expression in a sub{ ect, 15 |In ,[oﬂg

tymmdﬁlmn activitys cknding e} activiiy, Al St aGklydH: aagfer Tr
acﬁvﬂy, or ?éc'duce ﬂﬁfaﬁ‘e"&’ctf‘vﬁ& including FIt3 activity , and/or c-kit activity, and/or
TrkB activity, in a cell or a subject, or to treat disorders related to FLT3 , and/or c-kit

and/or TrkB kinase activity or expression in a subject.

In one embodiment to this aspect, the present invention provides a method for
reducing or inhibiting the kinase activity of FLT3 and/or c-kit and/or TrkB in a cell
comprising the step of contacting the cell with a compound of Formula I. Tﬁe
present invention also provides a method for reducing or inhibiting the kinase activity
of FLT3 , and/or c-kit and/or TrkB in a subject comprising the step of administering a
compound of Formula I to the subject. The present invention further provides a
method of inhibiting cell proliferation in a cell comprising the step of contacting the

cell with a compound of Formula I

The kinase activity of FLT3, c-kit or TrkB in a cell or a subject can be determined by
procedures well known in the art, such as the FLT3 kinase assay described herein, the

c-kit kinase assay described herein, and the TrkB kinase assay described herein.
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reducing or inhibiting the kinase activity of FLT3
and/or c-kit and/or TrkB in a cell conprising the
web@p/18§71¢ont acting the cell with a conmpound oPCFosrMb/e22411
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conprising the step of contacting the cell with a
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The. tRim “egntagting” psusgd betein, gefers to diy atlitianeof dompoendtondelie duch
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descr éj?)gg herein. WO 2006/ 135719 PCT/ US2006/ 022411 97
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mani f estati on of synptons characteristic of the cell
proliferative disorder or disorder related to FLT3
In apathesrexgmple; therineotiol priBinstoahethbdd ofarediisg asesubiect a cell
del ayed_in

' dep. | revented o | ternpatiyvely,,
oSS RePh B e BT L Sl et
colppfiting ASmirdstomig e dEe afbjdct BMdrRutiBll e?féleti{i‘&améurﬁgk!?

proliferative disorder or a di'sorder related to 3
Phapcetical qamposiiignsenprigmg thoegmpaindof Fdrmwladted ang t o

' r tical.ly effective amount of a
PSR ey IR AREN S B
ocduo conduarehtl pmdthahe manifestation of symptoms characteristic of the disorder,
such that said therapeutic agent serves as a therapy to compensate for the cell

proliferative disorder or disorders related to FLT3 and/or c-kit and/or TrkB.

The term “prophylactically effective amount” refers to an amount of an active

compound or pharmaceutical agent that inhibits or delays in a subject the onset of a
disorder as being sought by a researcher, veterinarian, medical doctor or other

clinician.
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pharmaceutically acceptable carrier. Adm nistration of
sai d therapeutic agent can 25 occur concurrently wth

wo beermesTid est ati on of synptonms characteristic pET/UR®06/022411
di sorder, such that said ®Berapeutic agent serves as
a therapy to conpensate for the cell proliferative
di sorder or disorders related to FLT3 and/or c-Kkit

Theytramo thersnenticathyefiegtive ameunih ot wredinergin.yelers tg apjamount of
o SRR oMM U 600630 RS
resﬁm’mpem:h stijectalnated beihg sougtlt Bya mbara]serbmtelgnman,ghedlb@l dactor

rcher | nedi.cal doctor
or el W hBebR s FristBe o sumrosseibe Sygines
dis ﬁrepbeﬁlg%gtggutl cally effective amount' 'as used

erein, refers to an anount of active corrpound or
pharmaceutical agent that elicits the biological or

it Bl e A5 B Ehr Bl G P el

eff@dtiveIdo§dsi B} thiedfstanMph&indcb@iddtiesm@pdsiceyl at i on of the
synptons of the disease or 5 disorder being treated.
Met hods are known in the art for determ ning

As fuse(::“c{ l[%%gl%t {h%?% “ang Ioﬁ%@gﬁ s:ic afﬂi&cﬂole}ﬁco {)gsg%tpi%cﬁl’&soagz d

coliptisihg thetspecified iﬁgraﬁéﬁmﬁ')i thé eppcifies] anittlmnsd edweld as any product
enconpass, a product conprising the specifi

| whaqhgrﬁgmsm%cﬂwr dnfireshindram sembtpgiionsot %snﬁéﬁxedé%grsﬁﬁms in

€ amdlthish results, directly or indirectly, from
the%@%ﬂ?naﬁnons of the specified ingredients in the

speci fied amounts. 15 As used herein, the terms

Asqqéﬁrrglglz reI at %d t(g FL@& ! ﬁxiﬁa{}g‘r sox eI t&%fsﬂm

recESIOEN P r‘dlgcylﬁ@@ Ir@l@tekilt@ 8593 Tec BRI kyrbéifid ldﬁllﬁse ’délfaﬁdﬁﬁﬁde
associated wth or inplicating FLT3 activit

dlsea@&ﬁp&secmteﬁe%x/@rrmmwrtg;ﬂéﬁ aqtivity, fon ﬁmmﬁhe pyeractivity of
L AT b SRl Tl Ry o

FLE‘X prrefesd t@l’elthér DEFILES sMpiresbion dii olls! Whld@nﬂmﬁall@)dmrr&ﬁ 3x12‘t@ss

FLT3; 2) FLT3 expreSS|on y cells which normally, d
FL3t 2)lpk beepressies: byxylls wbi aﬂlté‘Tﬁme%l‘yBF"éé% $L833) increased

FLES%Q%)&Q&&? e‘d@l*gi%% ﬁgwglﬁul ol ﬁohfe%tﬁﬂ B8P4) Alitafidns leadln%_to

ations constitutive activation of
corExiwtpAeastlwtlohdlfﬂfrﬁe rExan*@leatOéd isordEts Telatediie FLLd8” include

AR ik R S hUBEHF L e Bad i B o
FLITB B3 mubtics 3P FAES Sor dsoddri f@ulftllh? MRoRP AHoRbIlLY h@hgﬁ’nount of
amount of 25 FLT3 activity due to abnormally

FLABwgyitpduero pBnomatiythagh am@,unt wf FLT3 or mutjtipns in F T3 It is
known that overactivity of FLT3 has been implicated in the pathogenesis of a number

of diseases, including the cell proliferative disorders, neoplastic disorders and cancers

listed below.

The term “cell proliferative disorders” refers to unwanted cell proliferation of one or
more subset of cells in a multicellular organism resulting in harm (i.e., discomfort or

decreased life expectancy) to the multicellular organisms. Cell proliferative disorders
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known that overactivity of FLT3 has been inplicated in
t he pat hogenesis of a nunber of diseases, including
wo beeasdo proliferative disorders, neopl astic BCHOSE®G/622411
and cancers |isted bel ow 930 The term "cell
proliferative disorders" refers to unwanted cell
proliferation of one or nore subset of cells in a

cardtchit Bediffetedt tyPEO HnSAhk @8dhimag. iFor RRIMpIE] asleed herein “cell
di sconfort or decreased |ife expectancy) to th

profifieretiveediperens” gchuleinsaplasticeand ofhescell efc&tfq:r\a@wﬂlg@d@rér s
WD 2006/ 135719 PCT/ US2006/ 022411 99 can occur in
di fferent types of aninmals and humans. For exanple, as
Asws&bhdieineh nedpistic divoflei frefedd fovetuttios adsdiing frann abmm‘mal or
neopl asti c _and other cell proliferativ dls?rders

uneppggllpd el lutar gowihe disagples Of grRipgiicdisordary pgludg, butapmpgt
t
tnfi B8 o el oA AT ucfl, 01 HAGAEL ﬁ%?ﬁﬁéﬁ%%&%
disarderspedch dsithiohhdcythemire pstutpd tlebinbodytess (EF)s agmghmas
i nstance, the Vel olif tive .diso d

mysoid MOARD Gy e mrosgs SRy e bR stowih el o f petapTadf”
(MAN9 G idiyRat %yéﬁ)tfﬂ)%s%sdIMF Rl paﬂyégzm@ véﬂzﬂfw) the

nmyelofibrosis wth nyeloid rretapla3|a (MW, chronic
cylogéenigm thd prmeﬂlgifanbmaslloéyS(plavﬁst syrafemes Icymmnh as ghoma

he 10
caffe bRty PLeSyrar e ore B AL capormygesue
cafRES 8dcphagdaNEareBR C&16n cAUCOBSpanCRRALE b@ncefspbﬂfrﬁﬁtoahcels and

cancers, prostate -cancers, gastric cancers,
hewgioglogifehmaligpansics, inelsflisg I@@%B’Q@Blas%dﬁ%]ﬁ@kﬁ myele@acer s,

1“%%0 u%ﬁ%gﬁﬂnﬁ({%ﬁy?gﬁg PUINe I%%t%ﬂ#g(f(?all n‘ﬁ?llcrh%?e@%& de, for

ra, mu em as

ins@diﬂie,l lyld ﬂ{blﬂﬁf mﬁwmﬂxmﬁqsl (ﬁSn—B]foldglefr'aﬂﬁhﬁglm%Ql Htr:]r@ghmjm diseasefalso
inclu or st ance eukem as ma .
calledH &Ismn ﬂﬁﬂ@meb% d§ T {pstangg, é@e gyne@}ogastw
ledk@hid aﬁXLHS)d 9l nﬁfeond"EHEéTﬁl)a (Aﬁﬂg) ¥fe Eﬂﬁn elodyAE leukemia

I nst acut e | ynmphocytic | €lkem a LL), acute

(ARYLE cbicahid yoiphotytic(lankemia é@LlL)e Cbmnwmlydoydt leekensia KEMLA,

cifgpis s SPRR Ak RN, a%lﬂ? ﬁfm AeBives e B8 AR o

;ma)c larB6 LR 1%@1&1& AaL &auké‘;idia}(PM?iEb juvenile
anap astic |arge-cel ALCL roI y hocytic
myeéqm@mcmtmmqi@@leé 3ge

mj%io%()%lassx% ‘Jiaﬂg%Laﬁml ‘flg)hrfe‘%e quﬁ%}mtﬁgy&em 3&]0%]5&)1&15&0
syfhdybinks (NDSkY) chysepdpastiferativs dizdrderss@IRIVD38d multiple myeloma,

el oprollferatlve di sorders (WMPD), and multiple
(M% k| ona, 25

Examples of other cell proliferative disorders, include but are not limited to,
atherosclerosis (Libby P, 2003, “Vascular biology of atherosclerosis: overview and
state of the art”, Am J Cardiol 91(3A):3A-6A) transplantation-induced vasculopathies
(Helisch A, Schaper W. 2003, Arteriogenesis: the development and growth of
collateral arteries. Microcirculation, 10(1):83-97), macular degeneration (Holz FG et
al., 2004, “Pathogenesis of lesions in late age-related macular disease”, Am J
Ophthalmol. 137(3):504-10), neointima hyperplasia and restenosis (Schiele TM et. al.,

2004, “Vascular restenosis - striving for therapy.” Expert Opin Pharmacother.



10

15

20

25

30

Exanpl es of other cell proliferative disorders,
include but are not limted to, atherosclerosis
w@ bedshys7®y 2003, "Vascul ar bi ol ogy of ather oscPer/osim6/022411
overview and state of thei@rt", AmJ Cardi ol
91(3A):3A-6A) transplantation-induced vascul opat hi es
(Helisch A, Schaper W 2003, Arteriogenesis: the
5(1de82 b Rermulmatary fbwetis GFhagticka Mzt ef. 220085 tldidpathic

oGP 00005 03 S RS IPERERE |

Phh@ﬁa%omgﬁ St mecsayagwﬂnafulai ep CybhlRky AVORODD&IGBlvth

137(3):504- & neol nti ma hyperpl asia and restenosis
fa(-‘(i@mﬂﬂé’Y?é’S vpliferagive glomouoneph@%’u Cuyr Qrin NepbEq! $lypertens ”

S ar s Bt FlBB AR oL g Bl aly ot oy

andd ptogesssioy i fdeabglomefulbstivrbsiKalepiidon 82(4n289-9IN) Bhal dysplas1a
o EhSE TR, 0 e OSSP
dyﬁ%és)ia”lﬁpr? 862 Negllu%[T# 29@@ 2RO )L ¢ 1§1?ét@&%0§§ﬁlyb(ﬁra&%ﬁ etal.,

act or” pat s in proliferativ
2004, 61hbe vdle né prowth ifactors Guthe p@hiogerdsis lof diabekipmatinepashy”, Expert

217-23), I cI osis rrjs

Opgt yesiRitiek P EIOSE L oSS ind RS LR (reSion S Firesein
Gs 99@4 FHOmREdid Qki®: 28dudatiotdP ByriVid HfmrASTord ft.J Bleaasm
dyspl'asia and kidney Tibrosis (Wolf AS et aI , 2004
Cell@ﬂg] ¥033¢3¥eepts in human renal dysplasia”, J Am

Soc Nephrol . 15(4):998-1007), diabetic reti nopat hy

(Gant MB et al., 2004, "The role of gromh factors
AslRed h&eathragene Sisorddrs (:Hlﬁb@td TekBe} ortQipskders reldtddey the

10 Opi n Investl g Drugs 13(10); 1275- 93) and rheunat oi d
Slisenders rejatedio thectrkBreceptor tyrosine kinase, akall o

m%ﬁél#éahe%& SR OGN s HSTIRCh B a3

overactiwty' afi kB dardscanditains that accbripliy these t‘lﬂeases dElresterm

"of il of SR % reft R et D SroEsen i s B gogmlly do

not SGréd B SHASRB e%%ﬁe@ﬁbﬁib? delt¥d WhicR hotidly (Rﬁﬁdt %Q%'Eﬁd(ﬁkB-
activity, T or exanpl e, overactivit

3) insredised ‘BirkB Qmssmdeﬂmﬁp ttnimst@d@slé Pt slatlmh@rﬂé inereased

veractivit fer
g R B ehdinB e f4Sion ahEEhichal LR, ) mdff By eading
to dérsBiutidy adtivaiof P TESS.| BRarhyles ef ‘fd‘ideHrQ Felared t‘GB(Tl*k‘B”dﬁclude 1)
not express TrkB; 20 3? i ncreased TrkB expression

digogdeas wesuliipg fronRPes gtipy atiop op T kBedyg togkmorspallyhigh amount of
S SR L SR DL B St o

Trm mstivityudueve abadrimadlyibigh afoult kBT rkB<anphtations in TrkB.

"disorders related to TrkB" include 1) disorders
resulting fromover stinulation of TrkB due to

DigRBa% 1k (B AIRMR finber of diseases, including cancers, such as,

but not limited to, neuroblastoma, wilm's tumor, breast, colon, prostate, and lung.

See, e.g., Brodeur GM, (2003) “Neuroblastoma: biological insights into a clinical
enigma.” Nat RevCancer; 3(3):203—16; Eggerl A et. al. (2001) “Expression of the
neurotrophin receptor TrkB is associated with unfavorable outcome in Wilms' tumor”
J Clin Oncol. 19(3):689-96; Descamps S et.al.(2001) “Nerve growth factor stimulates

proliferation and survival of human breast cancer cells through two distinct signaling
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TrkB or nutations in TrkB, or 2) disorders resulting
fromabnormal Iy high anmount of 25 TrkB activity due

wo eooshomeral |y hi gh anount of TrkB or mnutati onBCTMS2006/022411
TrkB. Disorders related to10irkB i ncl ude a nunber of
di seases, including cancers, such as, but not limted
to, neuroblastoma, wilms tunor, breast, colon,

pRh@aYst EBidTheht! 0962 11PER864€709 BardNIPACHY. afR40067 S ational
"Neur obl ast oma: bi ol ogical insights into a clinical 30
agahysinef the fgesimekigamedn colgreglal cORese” SEigyer J0056X1):949;.

) rass) Qf .th neuyr aphi n. recept or Trk
ety ATE A C0BD B 08 a8 R LoD OB oR R Lor oo
cdneen’ Prostht€A3(D): 1:8.119(33:888065 83cd 6t. aDe@00MPNeRrotrophins and

et.al . (2001) "Nerve growth factor stinulates L
NI RrPRTER ERCEHIATSAR MuBAR Jyngganetr. HumerRespadll MahBiol. 25(4):439-
46€lls through two distinct signaling WO 2006/ 135719
PCT/ US2006/ 022411 101 pat hways." J Biol Chem
276(21):17864-70; Bardelli A, et. al. (2003)

Ag ?}/?Qﬂt ri@a&t I %llgia T!hg éqggléanalr“él_sslorsgggo-frgtggghe ttgygdg_lr QE’%QE‘)‘d%M no,qsrélerl]ted to c-kit
re@f)ﬁ’[ 8t *BscdderS telatdd to é R Q@egtogﬁgbﬁﬁékmgfé b ShallQhcrddK
Inhi biti on therapy for prostate ¢ .~ Prostate

dig&sey assagiated vty iBpbedBg cRiitaitiviy, fonkxamfl20Bd pveractivity of

AR o PR et ST i G40 or
kif 6 refés 1ol 8REkr19 c&itbxphddSioh & 88ils wiliSPhSietaBly R ik @ﬂgr&é% c-kit;
c-kit", or "disorders related to c-kit feceptor”, or
2y ki grpression by ealls whieh rorpially de mepexpressyerkits i indreraedc-kit
Py aTe? I ' i.at wi.th o .
B e RS o3RRS RERTS b g o
camgetusiot astivayionbf c-kitk Bxampled of Odishried Related 3d c ke dadadry
W th the?e di seases. . T]Qe, term "overactivi t% of c= kit
disorgers apsilting fxom Quer stimuylatiqn of ool duesiobnpinaliy high span of c-
DGF PRlane R OB, £ SRORRS: fstithe ok Sonblhaf g aaloh cPe-ki
aqtiyy due talabnokmally leigh mewsitorf oHkadi mgtationsinvekit.ed cel |
proliferation; or 4) nutations |eading to 15
constitutive activation of c-kit. Exanples of

DisOtdefy it toelL Rt @tiidR L£ndthBer of AEEMEE sucll S0MER6Sytosis, mast
resulting fromover stinulation of c-kit due to

cedld pieemin Spstrigiestinad siemalf tumour jsinopasahnatutal kilker/Treell

5. SRy R SRR T e B¢ rcinoma
malignant mefanombk,i ddendid eyétit dagdiforhd) ovakhd cardidofasyueer S

}r@l at ed L?gl}(c- Kit include a nunber of diseases, such as
MyHSBTOPE (skemuayauaplastie [qreg eslidamiphomgangiospicore: endgmetrial

caPdih R | peliAFRUT-ceF IATQN hddid, BEdkt &#1}1&55 Iﬁd:ﬁ ostate _

| ynphorra, sem nonm, dysgerm noma, thyroid carcl noma;
camimmg.cﬁj@ Heiorigh, ddicbael €l al. Reviegnfaticlenihdisition of KIT
THOSAOkSSY Rcki%ies A N AU Ro A e ih & AR Rreatient & kit

Positive Malignancies.

In a further embodiment to this aspect, the invention encompasses a combination
therapy for treating or inhibiting the onset of a cell proliferative disorder or a disorder
related to FLT3 and/or c-kit and/or TrkB in a subject. The combination therapy

comprises administering to the subject a therapeutically or prophylactically effective
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nyel ogenous | eukem a, anaplastic large cell |ynphong,
angi osarconma, endonetrial 25 carcinonma, pediatric
w0 2eeh1Bs740.L, | ynphoma, breast carci noma and preeI/asmo6/022411
carci noma. See Heinrich, M@hael C. et al. Review
Article: Inhibition of KIT Tyrosine Kinase Activity:
A Novel Mol ecul ar Approach to the Treatnent of KIT-
atRownttof ‘aelomiolougd] afiBoresila BAnd nae umbiecother mt delpslifetion
this g t he |nvent|on enconpasses a conbji nation
thFFPé’P/é‘b‘%j ige cheraothriagy.gadinHen Wetapy ons dhesrryeandgmmunogherapy.
proliferative disorder or a disorder related to FLT3
and/or c-kit and/or TrkB in a subject. The conbination
It aregrapnydimeningsithe p@seam mvenges thegpmmund ef tehjreseht iavention

th eut.i.cal,l. effective WO

myg 5k PRSI G ol e BoRRD YA ShemThe ko tm oo Tegern
cleepiquiiasl Rferk @5 MHesaply inA¢ing rd%h@rhot'ﬁ@faﬁelﬁkhfg'ema% vag&@llor

proliferation therapy including chendtherapy,

chemntharapsytie Iﬂé@féﬁa nay fe mecd indhapymbinet ireatuent metha@g/dlsclbnd
h&?lnte @%ﬂioé@éggl eﬁl l(r:] ég %[tsp (!OII% Ihl,%le&] ¥e nt I O Iyts{l]lglru-gg q?r{ﬁ are not

limmétedb ton qﬂammnmmhp@hﬁm Qaﬁ@wln é@rbUﬁlQ@n hﬁﬁﬁ‘plﬁmn) taxane
chermt herapy refers to a therapy involving a
i & Sipartifaxcelgdonetaxpl)y eampaigthein compernds éirinotegan.c

toggt%eﬁlﬁ, MMC% kMR (écﬁetvfﬁ% (SHEDL R fisﬁl{ee%}'EFéTlSmESE LR S mor

i scl osed herein. erabeu I.C agen
nuslgwsskley #ivea $e. g x Sifuoaruracil, tatlconetein, Bethcigdbind) Ofpecitabine) ;

kYRR e (o ot O osp Rt ey crmbe i e hgicpe
[ﬂ}%‘ddphﬁl&ﬁ@*lns g &prﬁﬂil%tbmﬁ?é@% Qﬁ@'t@m@ﬁ%@%"%ﬁlmase

I rl not ecan, ot ecan , VI NncCa a’ka
Mi@rsl (&tg- r@@astmzn @@mmﬂe, exginegtand) bintiedstrogen cempnrmlds (e.g.

R TR N ER AT R—

agegBIe.y., (aﬁacm‘,ldmé:)y Gil(ﬂ@ﬁl@§(8'g3 di’lﬁuzaﬁﬁdbn‘d&hh&ﬁ»b H|FuaLE, ne,
thlotepa) eplpodophyllotOX|ns podophyllotOX|ns
per@zgmakyipsyeipab, hexagipunaty eylotinp); sntikisdcsimthnapyabinestess.

idh@ibfin, 2BRRRLTGE D) ﬁleol‘n??:fnoaﬂlgnsrub?%ilg,@%@?m, mitomycin C,

anti - éstroge coﬁpoun
dapunmemm,acmrmnoamCuf dhatomsycfre); antimeuataiiedsr(€xg @minopterin,

cdtyiibine S RPRontr dt Pl S5 uRul biing asrtfs gab,
coibrétédt b colcARI A ASETRRZ o1t Y: ﬁ)"ﬂoiééﬁﬁ%e 1&%1%& (éJémb

erlotini b) anti bi oti cs/ ant hiracycl | nes
campigthesie rFurthet vselihpgents Dcluskeererapeini, a daicuunr amaagnnmx found

o SRl R D o BB perpsensicviy n
tuRoT mrstremstm:t to @béb%)ﬂfd&ﬂbﬂ@ﬂleﬁa‘ﬁbﬂ% fRnAAR 1tH ﬁét'eﬁ’t@ate the

t hot r exat e) ul i n-bi ndi ng agents (e.g.
efficcn b sy mmun%m&wwwtwoe@mmw) Seq Sivapson VEGatke

caldtith RhadeBbioEkeét verapamil and cancer chemotherapy. Cell Calcium. 1985
Dec;6(6):449-67. Additionally, yet to emerge chemotherapeutic agents are

contemplated as being useful in combination with the compound of the present

invention.

In another embodiment of the present invention, the compound of the present

invention may be administered in combination with radiation therapy. As used
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canpt ot hecin). Further useful agents include
verapam |, a cal cium antagoni st found to be useful in
waeo eels/1BE9 on Wi t h anti neopl astic agents to estroOr/iUST06/022411
chenosensitivity in 25 tunm3 cells resistant to
accepted chenot herapeutic agents and to potentiate the
ef fi cacy of such conpounds in drug-sensitive

héfBin| GAAAGLE therRe rFefiRS AMMpy dIMpristi) Gipdin %elﬂ%%% ect in need

bl ocker verapam]1 and cancer chenDthera
the@pE fapediatiops Sughediemps is knoguep thmakﬂledmatheya;rt yBte to

A% SRR TSS AR e BB RERURY et

clﬂﬁ@ ﬂtﬁrapl%whmﬁarthd: fidiatiof tieREiyhie us€ld16ak HEiRLcoftibidafi8n with
1gresent i nvention, the conpound of the present
BRIt sRgPtise adni ni stered i n conbi nation with

radi ati on therapy. As used WD 2006/ 135719

PCT/ US2006/ 022411 103 herein, "radiation therapy”
Iy sgfoddres embodintdne ofhy pessenpriingntign &k osmpeuridf the/piessit i n
. heed the %%nto ra 1at|on Such theraig is known to
YO0 TBRY P aminiSterp ingombingtion Vgﬁm s?nq $18P% c A8 HEeddierein,

“geﬁéuﬁa;%p LRES BRMhMADY ¢ R

e oye |rn clini caﬁ ta%Pag%g er ei E&?ﬁ% rl(lﬁﬁgt ToR

dEch apent.i Bossibdaigeae dineramyr stiategtasibeindd ihemestdratiobobddientive
odi nent of. the

P RERTO ROt R o G BR ioR gy Btarbe DNA

corfRd SeHdiN o B eDE dREH Top | lﬁﬁivﬁh exbtdrd 2@ PR 1REdpdts, VRNR Bhsed

gene therapy. As used herein, "gene therapy" refers

stragegiestsHel awb@?a/mfét RN dsgoysa pntiscnseanesgengss RNAoindeanall

’ln%%%¥&§é8¥hgﬁ h\]()ﬁora%"?ug)%;oo t§%¥)%§ﬂﬁ,ﬁﬁﬁ Eehed! 12t eat €9

cancer-inhibltory genes, cell transduction or

tr n@@ [ on V\A@grh antisense DNA correspondi ng
mg%ﬁf‘é dimgnts of thijrsygntiondhe sempaynd off{as prepent @p\teaw@n may
b RmiRAREE IMII%iOﬁ%Ilﬁ%hﬁﬂLﬁul{dﬂFﬁqu&S u%é%epe §k0Y'S,

anti sense nessenger and intertering RNA

“ingivRNRerapyf’ eefetsde aahfdapmtar@ung abitiedlat protein ahyogmdeﬁ tumor
his invention,

15 1 n of her di nent.s
BB S oE FERHE | HSBRETER. ney BB kAR PR
anitiBo@iesT Rk vastulr bhddtRellaBloNAh BRYEGNAve AlerttiRd il RERIND.
i munot herapy” refers to a therapy targeting
Capgdre-i cul ar protein involved in tunor devel opnent via
anti bodi es specific to such protein. For exanple,
nonocl onal 20 anti bodi es agai nst vascul ar endot hel i al
Woerevid ecoHRtpioimhceneicildetsed g ddditioh EEatdhBounddTEIRS Sresent

invention, the two pharmaceuticals may be administered simultaneously (e.g. in

separate or uhitary compositions) sequentially in either order, at approximately the
same time, or on separate dosing schedules. In the latter case, the two compounds
will be administered within a period and in an amount and manner that is sufficient to
ensure that an advantageous or synergistic effect is achieved. It will be appreciated
that the preferred method and order of administration and the respective dosage
amounts and regimes for each component of the combination will depend on the
particular chemotherapeutic agent being administered in conjunction with the
compound of the present invention, their route of administration, the particular tumor

being treated and the particular host being treated.
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Where a second pharmaceutical is used in addition to a
conpound of the present invention, the two
wQbawmezeut i cal s may be adm ni stered sinul t anePOBU2006/022411
(e.g. in 25 separate or umitary conpositions)
sequentially in either order, at approximtely the
sane tinme, or on separate dosing schedules. In the
| atter case, the two conmpounds w Il be adm nistered
within a period and in an anount and nmanner that is
Asswillftieaindexstood byehesercd ordiadry akillad Wagarh glemapprepriate doses of

I St] ff [ teved. Jt will. b lat ed
chhiherdpsragrs FOl D SRR CH B e o P ARCERANT o

| S EheribiErheudiosl afce@iiiBistefed alone
en@%@rﬁ&?gﬁ%rgﬁag%érg@@%ﬁgéggﬁ%i nation vmlsfl:l de|§end on et he

or pracdnibindteon itk otiehehreapharapeutigent  bei ng adni ni st er ed
in conjunction with the conpound of the present
invention, their route of admi nistration, the

art.icul ar .tynp el £ rti :
Tif il RpH R0 opteT bty Bk R il 30y fesime
cail Bd reddilyilbterthimed hyl¢hase skitledin thh ey aisisg copwgntigngl methpgs and
i iv{év}é}erh@flff n%a{%ﬁmiﬁep&g ticdl € doses of chenot herapeutic
m agents w P Flll [

e generally simlar to or less than those
al ready enployed in clinical therapies wherein the
BEW Hengdeuilycslatman acmpoirsis arccalivahtagepuSlyadniinistered in a
conbi nation with other chemai h%rgﬁeiithi Crf The gpti mim. <
dogagerndd ta A0 sraRST SgRarg FIRIGTI(EEH iob ROShHITATE atfgs 1og §Xarp
2 . i .y . i 4m 2 dicii‘ose
mgglaﬁg@ ,ﬁ%ﬂ%cﬁlgg%it%r ciSARGRh 4 8Gdbe Yf ARNET I nipRa” i

usi ng conventional nethods and in
cavtioplatinfin tbeuti300melrat peyvosme obuieatimente| Gisplain Bynojasoghed
exanp] e only, . platinum conpounds ar i I
orgni Besusrerche & aqgbegoTERidtps Mify By AL SeEMTeusy
in{fgt(]g{ortgg;g{rqgt}aﬁgm&@gnyosurface area, for exanple 50 to
400 ng/ m2, particularly for cisplatin in a dosage of
about 75 ng/n2 and for carboplatin in about 300ng/ nR
per course of treatnment. Cisplatin is not agsor.bed 15
Byway of cxaneplergsty, tarancsampounds ¥eivantagsopsiy afmmisiered in a
ddshgd M@g@bym% ?&Q@Hﬁr@ @ﬁﬂﬂétf(]trhg/mz)ldﬁ }bb&y Bllnﬁfoalak@a, for example
I Nt r aperi tonea of . ex e 2
GG w@%%rba?%gﬁ@i’f@ﬁ% Ares bl 1 182D myms
ardffob@odeax40i abguiAr tosid0ang mmpeecoufseyin@ptnypntbody
surface area, for exanple 20 75 to 250 ng/n2,

particularly for paclitaxel in a dosage of about 175
By wag 50 exapipi2 onbyih darnpiothemecomperngdsara péyantagsoysly adjpinistered

in@éd%g% 0. F RGPS et §RBESREEr (nRYmARYT WdyRUEag feQTby ,
exca?n?fet 1%&()' ggfrr%%r%@&l%ﬂ? r’fgr i%g(\)/tgganalgeaoc*lo%!dge oafd about IS(}O 5%@0
mg/m” and for topotecan in about 1 to 2 mg/m” per course of treatment.

By way of example only, vinca alkaloids may be advantageously administered in a
dosage of 2 to 30 mg per square meter (mg/mz) of body surface area, particularly for
vinblastine in a dosage of about 3 to 12 mg/m” , for vincristine in a dosage of about 1
to 2 mg/m2 , and for vinorelbine in dosage of about 10 to 30 mg/m? per course of
treatment.

By way of example only, anti-tumor nucleoside derivatives may be advantageously
administered in a dosage of 200 to 2500 mg per square meter (mg/m?) of body surface
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in a dosage of 0.1 to 400 ng per square neter (ng/nR)
of body surface area, for 25 exanple 1 to 300 ny/nt,

w@askiewthar |y for irinotecan in a dosage of abpor/u$the/022411
to 350 ng/nk and for topot@can in about 1 to 2 ny/nk
per course of treatnment. By way of exanple only, vinca
al kal oi ds nmay be advant ageously adm nistered in a

ared O ?gfa 1e 706 $1380 :?f%ulpg: f ?ﬂl?f’diﬁad?ﬁ%% RY6ARon® udeadya

surface area, part, vi nbl asti p
inteRysRQS aémnaratéa}tonavlﬁbd%zs f?@gm frarg 204 16,60Qmag/my ZPIPF? %ly
fro?fp§ a0es R f § Gerﬁcﬁta&n@ﬁé %an&@gotfsgf adtmﬁiist@éd)imeddslge of

to 30 er cou
abeit $00 o FAOU B ) shPes B & TR e igfgstered in about
10006 Z509imtg/nd qeruntMMﬁﬁmnammbe advant ageously 35
adm ni stered in a dosage of 200 to 2500 ng per square
meter (ng/ nR) of body surface WO 2006/ 135719
Byraay of32e0ploaiy akylaon agesa mayde asvartpeeousyqdpyniyisesd in a

do{% Lo 1091d 5063&1 %Eﬁ&{uhre(rﬁet@bm /ﬁf}ims}l MrfaSesey, ifer exam le

raveno ration Ses an I} frorg
129 ¢ %%wgm P%WF%‘@EIV &g gycloph 19,me 154 ?&gs:gq 3*295“ 1000
mgmlﬁt féraRicramicilad walok agedubbyt (AU M stg@kedf boﬂyawdglﬁa@ne

i o ot ST T O B e

, abm}/h@ﬂt@éﬁOmglm perebutse obtre@mient. By way of exanpl e only,

al kyl ating agents nmay be advantageously adn1n|stered

in a dogmﬁe of 100 to 500 per square neter qﬁénﬁ)
Byowapelsrasipld ek mﬁeahylb&m@sé%mfﬂtl@es map be gdvantpgsgy
adﬂﬂlkeefeuhﬁaldxssafge lof 3 €6 S0IRSRRABIAE: inbted (Iﬁg/s@e)f obdphnfice

to 500 10 n2, %o
choRytRIeD 1o 230 s/ TRl ek phvsaf e SBRRTBonL s
to uoo mghad agefop fenifaside id GBout 5020 050rgreN@’ peraodrst of treatment.
lonustine in a dosage of about 100 to 150 ng/ nR per
course of treatnment. By way of exanple only
Bypwap phedanpleosily, anthrpeyeling derivaiiyepmaz o aﬁwa)g%egqu 15
adﬁﬂﬁ‘sﬂ%fe?ltlﬁ "a%sdf@ o? 1@@@ 28 ﬁlg?ﬂer 3QuAr&m3RY (F/ Y lof §6|&53§1§face

neter (ngy/ sur, area, for ex O to
argap Epriggmpple lééPtGpé’Eﬁ/H% i 6‘%%{)}%%‘%‘@@ c?PO“t 40
to a5 @u/m3For EQmbADicH AR dasmge Bbﬁbdue 5 po45rdg/n’ narabfwidaﬁﬂncm

i e SR 35 SOGE PR G vy o

advant ageously 20 admi ni stered in a dosage of 10 to 75

By Waf of iy Gulfidit 7s$rggéﬂ0xﬁ’1|§ ol gﬁlﬁ%faﬁ’?@ntag%ﬁﬁ for

exa rl doxor ubj cj n

adpyinigtetpelsia gelosges 8 putdgo 108mgsia ﬂﬁ@endfftgrora%la ﬁé’ﬁ{%‘a& pgent
anll "t‘h@ccﬂﬂﬁﬁﬂ%e tedagdt Taéoi@erﬂi'é fiﬂ(fﬂﬁace@ﬂﬂyfadﬁnmdaﬂed ratiyrin a

do%%‘gggifﬁigrﬂg mg, pre erag 1]() mg tw m%a§; n%mumg e t&xerapy for

sufficient time to achieve and maintain a therapeutic effect. Toremifene is

advantageously administered orally in a dosage of about 60mg once a day, continuing
the therapy for sufficient time to achieve and maintain a therapeutic effect.
Anastrozole is advantageously administered oraily in a dosage of about 1mg once a
day. Droloxifene is édvantageously administered orally in a dosage of about 20-
100mg once a day. Raloxifene is advantageously administered orally in a dosage of
about 60mg once a day. Exemestane is advantageously administered orally in a
dosage of about 25mg once a day.
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be advantageously adm nistered in a dosage of about 1
wo 2006A857y9 dai | y dependi ng on the particul ar ageor/uszne22411

the condition being treatetts Tanoxifen is

advant ageously adm ni stered orally in a dosage of 5

to 50 ng, preferably 10 to 20 ng tw ce a day,

bﬂéak'a 1d By tlﬁ@lbgﬁh’ nia9rbe aﬂuﬁﬂtagﬁoaﬂiy aﬁm?fﬁsteQdaﬁ hidesaze
taln at era ct rem ene |
of 3@%%3&% P auTRLGh (R Y Ry ST Ricsk A Kot i the
artaFQliffer6TTF oo BEample dizastuzmombiinadvagtagedus]yt dueninjsterédoin a dosage
f i CI nt t G | th t
ofjuc?g&l c”ﬁryﬁl %4'?111 adg@xn&)uﬁ% dtt gﬁlnéglt erapeutic

ant ageous ni st ered
orally in a dosage of about 1nmg once a day.

Dgggésofﬁé}g ?@&L lﬁls?éiié’@ %Iafgﬁﬁ‘}fﬁé Unc@dtWﬁé §1trﬁ61%0bei9 Elrbyyof N a

out - Oongy ene is
weatmei Woiel G\ ARREIUSOLPETIR SYory 1) KL A0SBGETr 35
about 60ng once a day. Exei nestane i s advant ageously

THRUShPodh& mh@g&béxﬂ iv@nflon ERSHORInghisahalio aXubfEconce a
ay. WD 2006/ 135719 PCT/ US2006/ 022411 106

sya:mmqanle, fon eyample dhgyepoustiyorsldy, éumr@g'é%énéamuscular

tered S8
ingifpa” REPEP e el RS Tapso S plestf im MoRBln oo e
adnfiniseeed @ralsubjebt 1@E4ifye Mee-limitiig evaamppdsef lddahddslu@mmtm
advant ageousl y admi ni stered in dosa 1t
inglyderthepise of @@namlyalgnq%ca‘]r ﬁﬁwﬁ@ tgétrmglg g}éragzltscu ar drug
t ampke

oS8 SR B0 A sy i poy
coipouhds ofethe ptesehtﬁmrenﬁ&mnm furthoehg/adipinistere@tp a)subggt 1n

o%%‘%ﬁaﬂo&%&%%r sk oan depce Uy ot B LArEy Figp oF

h Gt the @&%@t‘é@c@oﬁﬁﬁdﬂluéﬁ #hd dbmpouhasbne Pté%ér)t ,invention may
ramuscul ar, intradermal, or parenterall The

ba:ﬁmpolamdﬁonfast-n@am oo -TElsossWilb e ORIECHYS lkiémtamm“ the
tered t b '
AR aR o LR S oS B e b Rt i Bours o

weéksr al um nal nedi cal devices that include
intravascul ar drug delivery catheters, wires,
phar macol ogi cal stents and endol um nal paving. The 15
Tﬁe gelfl@ eﬁ{ orE & Blro% Qﬁfﬁi&kﬁ %l E(ﬂﬁ%)(gs%'idrf @)rmﬂ?i%mﬁ a
0 a su Inatton wth
cdrﬂpcgmtilom @oﬁgﬂaﬂ i mssamhulcm/mth m@haﬂmmcautlaaﬁm @e¢ﬂptadvth eriert

conpound at the target SI{)% I n ad é ?W‘LP
Tk%n%@ﬁae;ma?l ORPORHR I SORPERPTUERC Q areds
plfefhrraglg%ol{th@ 15 §O(9ﬁ1g561°tﬁ’e t6MmBHRI, ¥hd Hlaﬁr Be comtidatd itto oy

mal ntal ni n rugs or agents in contact with
formrsgieble [fmsihemoﬁg |0f Ipm‘lﬂtmon adleptedy from hours to

The phrases "pharmaceutically acceptable" refer to molecular entities and

compositions that do not produce an adverse, allergic or other untoward reaction
when administered to an animal, or a human, as appropriate. Veterinary uses are
equally included within the invention and "pharmaceutically acceptable” formulations

include formulations for both clinical and/or veterinary use.
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20 weeks. The present invention also provides a
phar maceuti cal conposition conprising a conpound of
waoosoeuBE19 i n association with a pharnaceuti cabtpuUs2006/022411
acceptable carrier. The phernaceuti cal conposition
may contain between about 0.1 ng and 1000 ng, 25

r.efer?b about 100 to 500 ng,, of ‘the conpound, and
Coticrs e CPPEDead ipprbphaRpacaUbFth e gipienty, ancusting. fpat not
. . : . r .
linhRdG0 Ohinddy] sﬂ%ﬁx&ﬂ%éa%@nt&qwgcﬁaﬁg, ?Eﬂﬁaﬁg s@fe@?en 1S

"phar hmaceuti c epta efer to nolecular
presarviativess dpesd andooapiogs. t Camposttivais sditabie forpirgiddagnistiation

P s PR, BB S D

rel¥icefinBa kdledd® 8d MsbrinRHeRhsolRGlaHERY, é‘i‘%ﬁlhbs'] ahdd Powders, and
i nvention and "pharmaceutically acceptable”

ligpisk fprmatsuetnas sohetiond.esyfupsnelixitsi englsiops, dndtshspehsinns dforms

s BB BlsFl Atts i e APt RRltn cmulsicnsany anc

suspeasibnphar maceut i cal exci pi ents, including, but not
limted to, binders, suspending agents, |ubricants,
flavorants, sweeteners, preservatives, dyes, and

T8 §theni2iRniidRP ERABOSHGHE B pleBitl finlcflioR 4B includen | ¢
phémiricettscal cappasition foagewl releadeasfalcompoutidoh theipi@sesli iaténtfon.
rel ease,. rel ease. and sust ai ned rel ease

c
The SPRRPSIHPRIC “,%eﬁ P slow eleasecerdfpically. & pelymerig gpiier) and a

cofnPbtRd ofSHE Preddnt SN eHtibRNS, Syrups, elixirs, enulsions,
and suspensions. Forns useful for parenteral

adm nistration include sterile solutions, enul sions

nsi . 10 The pharnmaceutj.cal osition, of
SR E BRABE A e B v BT KEP 6 L o o il el
tha€ @iy @ik paricled tha baptureeh&smamQictide SaPEUHAL) Ahd slB&1y
Esent I nvention. The conposition includes a slow

pr | : .
degraiaseolyandesp syitahls euitopment (s yaapeous, acidici lasic, alatand
e PRI RhroE 1P DEARFMiA! Va8 e i OPiSTgR Frerein
Thd pasieleaaee prafeeatilphanophiiates by, iﬁlﬂhdéﬁ'dﬁj@é bf gﬁcfuis 13\? 800 nm in
. capture_.therejn tive conpound(s) and sl
disfffabrEfein s Shohe ARG s miPBIST dnd mas Bsfamaly ehous 100 nm
in &aMeRYS, acidic, basic, etc) and thereby

degr ade/ di ssolve in body fluids and rel ease the active
conmpound(s) therein. The particles are preferably

ol RGHRSHLLER A0 potod b e o a0
corg?%rg {o.‘f th5 ehveBEdn. Priff @hidliid BPPimutP P BMhe ddfive ingredient,
is intimately ac?rr'lixed with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques, which carrier may take a wide variety of
forms depending on the form of preparation desired for administration, e.g., oral or
parenteral such as intramuscular. In preparing the compositions in oral dosage form,
any of the usual pharmaceutical media may be employed. Thus, for liquid oral
preparations, such as for example, suspensions, elixirs and solutions, suitable carriers
and additives include water, glycols, oils, alcohols, flavoring agents, preservatives,

coloring agents and the like; for solid oral preparations such as, for example, powders,

capsules, caplets, gelcaps and tablets, suitable carriers and additives include starches,
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The present invention also provides nethods to prepare
t he pharnmaceutical conpositions of this invention.
wObecassypound of Fornula |, as the active ingredi/es006/022411
25 is intimately adm xed wi@h a pharmaceutical carrier
according to conventional pharmaceutical conpoundi ng
t echni ques, which carrier nmay take a wi de variety of
suéz@s,nﬁluehﬁp,@diuwmgmgbhte lﬁabncarm‘ bpdepadiaintegratihgsigentd ahd the
.admnistr or al ent eral, such
ke BEERHGS £ g chreingiap AP Rl EO T GEPRIeSED R fig most
adgﬁﬁ?%gusf &fa osag@ﬁ(m@forhpfn Hﬁiéﬁ'caﬂk@hﬂ%ﬁ%dc@@heaﬂ@ﬂh&s are
e enpl oye [iquid oral
obproapigreatplmyw Iﬁdasire@,samets rmydmﬂuear ®a®§@m ehtgrig coated by
el.i | and sgl utions,. s
st utiten e el g epnst o1 gy SapPifsgnte water

th(ﬁdt%@‘(ﬁﬂdr Rshradients; Sfor @izﬁﬁ;ﬁ& et piPbses sGEH A didiglg sgiability anfdr
for solid oral preparations such as, for

pr@zampb@y m@obﬁj@plr_uded c Enjenabdes suspeqsians gnayg@;oc@pgre%gi in which

cothotpbte i85 5 pEh Bl PseB Bl b B 15 phfploved. 1n

r§pbeaIoh, fofli1bwablesse, § sRMUlcRas@rAge typicalll ulpoi yeaericscarrier, and a
bi nders, disintegrating agents and the |ike. Because
cogfpopb Pl the PeesentribERnVioR ase st figtplved)dawpersssh in ALpREAMES

so \%B{n eﬁfe:};b\% IH&LS@%& s l‘él}/ Bgﬁsatﬁgxp Hi1eQ iRb 22888 Y8lution to

€as€ so armaceutical carriers are
ob@dil ia® uiliy-venqat typeemulsfond é’sefembly, ﬂwtﬂqatwsrsagutbe imakgrdes

coat ed, or en r| Cc,_coate S st an techn %33{ E1 i
S%fa?f'emt’éﬂeéggm h§“‘2§§ﬂ\“’r‘*§ ¥s Mfg%"é%%ﬂ bso%P?lé O Hee
inWRhe&L tgge Ellﬂﬁlé‘;ﬁi'x t81oB8Yn b @Ql‘kﬁgal%ﬁip%nsﬁﬁ? of fﬁ&ﬁﬂl@é Bonthi@ing the

pur poses such as aiding solubility or
slpw edeasv atiirisn andviy componed efdibel presefjtéeteabipe suspensi ons

may al so be prepared, in which case appropriate

liquid carriers, suspending agents and the |like may be

TIRBHapMSGkutiédl coRipesiaom hedéin fwdll cohtaik, perd desags, urit, slgquablet,
rel ease carrier, typically a polymeric. carrier, and a

capenle.popelahdnigetian iappacniffand edike, amampentiof fhy active
mgfbgf'ea Meg@ o o%ﬂ%xf‘a%tdeff&u@@d&'é%% dlbg@wa@t TnZhe

an C solution is then a Into an
plRtnie@utcd @bﬂipbﬁtlommerahtmll oataing perumt dmgg:r uttity peg., tablet,

el s e Sos) oS BHEn 5 A b ShFor me
tozmbl\h?gk%b 85;9@1%&* dh Ometé}ﬁolsw the kfigdad B6miapBet 0.03 to

a|n a col |l oi dal Suspension of particles
atwonl G migfkg df Fwedy veight por dayl masteprefgrabiys froanabaup 8.05 to about

onpou f th resent.i nven [ . .
l(i@%:&gsql}?bpgy] gveﬁ:&t EFrn N Ll;he SSHP é cps rBaé{@ dﬁgcgnging?e‘é%&léﬁ &%glmen
oftt & 5 tithabp&lday. TAP AU Res, HOweedr, mlaga e @amemdepteﬁaag Qg the

and the |1 ke, "an anount of the active grredl ent

renw@rg@api thecpatiants e STy Pibe Potipsbeing tewed g
cc%gﬁc{ugfi r‘i’em% %%)l(?ﬁk%r %%% bf;éh}e? ﬁgggfqrﬁ]?ggﬁté%}’?Bﬁdgt—ﬁ@ﬁédic

dosing may be employed.

Preferably these compositions are in unit dosage forms such as tablets, pills, capsules,
powders, granules, sterile parenteral solutions or suspensions, metered aerosol or
liquid sprays, drops, ampoules, auto-injector devices or suppositories; for oral

parenteral, intranasal, sublingual or rectal administration, or for administration by
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capsul e, powder, injection, suppository, teaspoonful
and the like, fromabout 0.01 ng to 200 ng/ kg of body
worighss7per day. Preferably, the range is fronrabos006/022411
0.03 to about 100 ng/ kg ofodbody wei ght per day, nost
preferably, fromabout 0.05 to about 10 ng/ kg of body
wei ght per day. The conpounds may be adm ni stered on a
inHaPHiof®R indfftfiod. AdtebativaEsthe Qbmﬁ@&’moﬂ_ hRy®epagested in a form
however, may be varied dependi ng upon t% requi r enent
suiggble frs opea-Werlly or phee-mendly ad}marstmh@ doresianipdh ap disalyble
|l o
salg f ﬁlg r%gt(lj\gel %xﬁﬂbglmd nslﬁg? ?‘%{ﬁg él%g%lrlagte F] méxfge %tﬂ;[}?edgg z)rcwlde a

dep@praﬁrmmlf@ym&anﬁ@cdmreﬁﬁmhi YFdr ip@é:;ﬁnﬁg Splid cdrhostions @uch
In unit dosage fornms such as tablets, pills, capsules,

as bl e prgfcmh peiéve Imgiedieniis aaﬁ%wghamh@anwv% cafier, e.g.
coﬁ%ﬁ%ﬁﬁ 'teﬁﬁéﬂ tg{}?h%ﬁfeﬂtsas%ﬁ’ 20orf Stardhl Bdte %Eﬁ%é 'soﬂﬁt?[!?alc,

anmpoul e Pnjector devices or suppositories
stearia h01dpaagmsmna$t¢arauat diaziemal phczsphﬂte ngg;ahs and ptet al

adm ni st [ or for a ni strati
Ph S AU PEST F GST6I56, 6 50 SOl A LoD SAmppsition
coh3ithd 4 BbhOFenectd Bixtakiof 8lc¥mpbied @Hﬁpﬁﬁs&ﬂt%‘\fﬁﬁﬁnﬂﬁ a

presented ih a form suitabl e for once-week
phemcaentbcallylagceptiblensadit therepfo iWhéenrefexiago theseprefarswlatibhe

sal t. .of e _acti ve conp sthe de noat
cogiptiSings Houtzeiisdt g Ueb e dete patedFE B atfsd
evERly thibh S EfeWoddpobifioR 66 A thefdmpokiEBA liﬂldi@)e&@édl@r subdivided

conpositions such 5 as tablets, the principal active

inforeghallyl &factive desage forwsisHcinasabiersnpidls @nd sepsales + iLhis solid
pr&%)gnulﬁﬁ&r }% sﬁﬂ)%l is ﬁ?eglsﬁﬁdloﬁleg 5 ‘ﬁﬂit ﬁg b’x‘frﬁ@ (ﬁ%hé: %9

sSucrose, sor earl
desgibdd almgarmtamng friear @ eo alebut 80@ mgnfph@ scnivatlmgredleglﬂfﬂhe

and ot her har ceuti i luents, . water, to
Do ACIEiOR BB CERGS FLPS o6 eat VRS ion Cah Pa et Ot
ot ORI DA ge&l&w& gf&u&ya BosaQORAMNF RAink R RIVEHERS of

I nventi o or a phar maceuti cal [y acceptabl e saI t
proloegesioictionthEor exafrple, itrrablet ofgl eap c@npmmrann@rdosage and an

t
S R S R T
T&Q%%hmg)bﬁéh@@aﬂ tdepiiRd B9HAQSItSricOfly s BhidlLsei 3 db Fasist
subdi vi into equally effective dosage forns such

digintegratipe insthe siomash 4p¢) perap she Bnemeampangn| {@ pass intact into the
duBﬁS{u% MO%te' 8&) ﬁﬁ%ﬂa&é OR v'aﬁet%rgﬁ“ gm%éfﬁﬁi 'cXﬁ g@gse'd 5Csuch

dosag e escri bed
enGepiatlayend dilg:oﬁtlﬁgﬁ Buch Ihaeﬁ;ld@ Htcll.ﬁﬁlﬁg argumbert dfobyandrioecids with
i.ngredjent of the |nv tion. The tablets or

res
sugh magena’rs a@ﬁ]éel}?ﬁv@etyg g%ﬁ el“fjé?ﬁ 2% H&12%0at ed or,

ot herwi se conpounded to provide a dosage form

af fordi ng the advantage of prol onged action. For
Ttmﬂa;uqni forms lrewhizhtlet coompquint lof Earmale dprayde ineprpenated for

admmlsgatlon oral?y or by injection include, aqueous solutions, suitably flavored
syrups, aqueous or oil suspensions, and flavored emulsions with edible oils such as
cottonseed oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar
pharmaceutical vehicles. Suitable dispersing or suspending agents for aqueous
suspensions, include synthetic and natural gums such as tragacanth, acacia, alginate,
dextran, sodium carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or

gelatin. The liquid forms in suitably flavored suspending or dispersing agents may
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out er dosage conponent, the latter being in the form

of an envel ope over the fornmer. 20 The two conponents
weamechessepar ated by an enteric | ayer whi ch seP@EYS1006/022411

resist disintegration in ttee stomach and permts the

i nner conponent to pass intact into the duodenum or

to be delayed in release. A variety of material can be
alsosmdudeche Symlllﬁtlceanﬂ eniucall gayesy Br cxamplat traggsantl,Lachcia, methyl-

el i 1 o1 o b R TR sbfocffghat Solbions

areCRsiredl, %&oﬁfé%&éﬁa@aﬂo&@ WMI dnetbilg coMtafiBsuitablehirdsbrviatides are
compound of Formula | e incorporated for

emamﬁvé@nmttadnn@malﬂnyn@mtw ip dpsdedi on i ncl ude, aqueous
solutions, suitably flavored syrups, aqueous or oil
suspensi ons, and flavored enmulsions with edible oils

Ad&uﬂbg@ﬁslygcﬁrﬁmas df Bodmuls Bfagbe aijnisteored b smlgle duily dose,
as wel| as elixirs im|ar

anut oj |
or Ew&sa%é@bft dosage maype pdrainistered iy léldﬁa dps S ﬁ‘ﬁo,&hfee or four
tinky Fﬁ? O b ?%Sﬂ-:t g0 gt]gurﬁlg lt*&ocﬂé é&ﬁ@ﬁéﬁh@ﬁ‘ San lh@&irﬁ'iﬁ%tered in
synthetic and natur gums subh as t ragacant acaci a
1ntwngsah atrm viadepital ase oﬁsmhabﬂmmtwiasaly/nmbhy,l arefid tnmtssle;mal skin

patthes Vol et 6ot Spekisi i Buared et din me
fm% épz?fr%sﬁgrnw @eﬁé‘ergw st tRO@6daba ﬁaé&lﬁglwsﬁﬁ 08F Q34 e

'so include t synt heti c and natural guns, for
commmwp’s sthartegaotermiitentituoughouttbe Hosage sedilgh.ose and t he
i ke. For parenteral adm nistration, sterile
suspensi ons and -solutions are desired. |sotonic
FoP iRRAtA o068 mmiaRtrgesnemahé JorGO6t tablesol daphille the active drug
preservatives are. enployed when_intravenqus
comganet st be panbiped wakiansil, BonAgvisrharRRATEGAllyASRTRSUHE et
I t [
er El?(ﬁlrgd ﬁ}ﬂheﬁggrcg lww $ (R Gk, | Mofeote I WhEn dediled or

ose osage may be adm ni stered

: nece%saiyvsudtahﬂeﬁﬂmess bfbricamts, difineerating higents artd qodgringpadents can

Fyr t.her nor e, ounds f resent. i nvepti on can
alsg e PIEIeH 00 ey titer SRiEE bRGER red S5 fonf Binfon
sta?éﬂ g@l*ﬂ{lﬁ ﬂaﬂirél%%&%@lsu&?ﬂ Qh&fse oPBetHJI&tékaébiﬂ SWEBkndK i nAtural
at ches wel |l "known to t hose of ord inary skill in

and hmth%tlct GunTSosubb anaenca, g‘agacenthmﬁ sedium dlegtensediug stearate,
m%rn%gﬁggs]&em%ﬁ rsg!élunbel%%zg%tﬁ u(15rl1J eltegg ﬁ §31%Pﬁ&mp&esz{r{d%é file.

Dikinte@fdbrs ifitide! ﬁiﬁtﬁb@tﬂﬁﬂﬁaﬁdﬁ?stﬁ@ﬁa@ethlyE@dlllﬂiﬁj%e, dgaf, bentonite,
i nstance, for oral admnistration in the formof a

 xapthph eumanddbgiikf. e, the active drug 15 conponent can

be conmbined with an oral, non-toxic pharmaceutically
acceptable inert <carrier such as ethanol, glycerol,
Thealatly desuge tof thel pris@uctd\ifi the peesent idnventicke siay dd varied over a wide

range from 1 to 5000 mg per adult human per day. For oral administration, the
compositions are preferably provided in the form of tablets containing, 0.01,0.05, 0.1,
0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 and 500 milligrams of the
active ingredient for the symptomatic adjustment of the dosage to the patient to be
treated. An effective amount of the drug is ordinarily supplied at a dosage level of
from about 0.01 mg/kg to about 200 mg/kg of body weight per day. Particularly, the
range is from about 0.03 to about 15 mg/kg of body weight per day, and more
particularly, from about 0.05 to about 10 mg/kg of body weight per day. The
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necessary, suitable binders; |ubricants,

di sintegrating agents and col oring agents can also be
wo peenpomat ed i nto the m xture. Suitabl e bi ndeper/UsS2006/022411
include, without limtatiom1 starch, gelatin, natura

sugars such as glucose or beta-lactose, corn

sweet eners, natural 20 and synthetic gunms such as
corpamidaf the pgssaiivention may be admingsitred os adegimestupao &b, or

magnesi um st ea a od| m benzoat e, sodi um acet at e,
mogg,mgHPeiiag: praterahly of #JPR({?SPET i ntegrators include,

Wi thout limtation, starch, nethyl cellul ose, agar,

bentonite, xant han gum and the 1ike. 25 The dai | y
Optiomhdesagés tolbe adnouistetes rofy bdweagihedstermined/anthiosmskidgd inghe

artVar | eﬂ over 33 tﬁlmepga?tlgﬁgrrggéﬁaﬂén gferdtaﬁ}egﬁgcpeto:fgzdgnmstrglon the
stréi@ﬁp@lsthé bRParados, tAE BicAE 3P hd&nﬁﬁs%hdﬁ Ghntifihd itﬁraﬁ&rﬂi@r@ bf the
tablets containing, 0.01,0.05 0.5 0,

1.
diseasg condjtion. Ieaddltiozs fa@tors @ssgmatr:d (Wlthltb@ pa@r@@lar meah@mg
tregte %(halflg g%‘%ﬁ aéef n‘%htb 16% zﬁﬁ tld% S%fe éjdngelg}s r tgcglbtgsfl stult in
thebﬁe&bad”muaghoeg\n effective anount of the drug is
or di nar| Iy suppl ied at a dosage |evel of from about
0.01 ng/ kg to about 200 ng/ kg of body wei ght per day.

\Thggéiﬁlngwgéw Jg&%nt in® ﬁ)n'c%n%fs%‘e%ﬁ]gﬁ’ﬁr%%trgrggein R BRA'E

y mE|g per day,
lipqavirie delilvenryl systemspmch ho sxnaltl)uﬁh!hmejlaabenmesl Oarpegyikitpnodllar

spn@#@é@gg% 1581 ﬁ WO 2006/ 135719
L EBS A {VE lﬁi 8’&6%‘8%‘3% etfﬁ’é'n‘iﬂr%%‘@rﬂvanety of
hpidE‘ Vﬁ&hﬂﬁ&@ HEMot En@dt %ﬁ!h?ﬂaﬁﬁc ﬁgl(@ sﬁ&ﬂds%@s%ﬁtﬂi?lcﬁ&ﬂ{es

or nore tines per day, prefera times per
sphdagomy@hing, mosm@dgl@éian@iam@wawhonhmc@ﬂmhn@w cirdialipingi | y

d b [ | h
o R Rees pobRRE 480, s ioicer s padBaishinositols,
dlaaylmlmeaiwa&hmeﬁmni Preparteh rcﬁ huﬁéthylbﬁnwhaﬁﬂ pedpafés, ahdre
node of adni ni st ratl on, t he advancenent of the

stegfiylaine nenvigli linidssuch as Hwéyqeuéw apeerpbipatignsdhergefe dlhey
eat ed, including
ma&‘g%@%%{bﬁgagg?ﬁ%#%ﬁ{(’)rﬁg%eﬁ@éhoze%kéi‘%efr% adm ni strati on,
Wil result in the need to adjust dosages. 10 The

conpounds of the present invention can al b
The STRRIEIS Lt oL SRS A/ Yo eI Jergly. Any
del &&Wce, §lh’&1haseﬁtr§sf£§$dlartﬂih éﬂﬁ’ek)ﬁéa@{&&s ClR8s, h%gi%ologlcal

unilanel l'a vesi cl es, mul ti l'ar vesi c es.
stenfs pod omi;ziumml p@vuﬁgy mﬁefdaeflrtdm@ Vhe deliveryosysteim tnrdsqh a
i.ncl udi ng _but no nlted t athi,c |i |ds
el D i R nfRloh S P RBRIHE soiBofi &' 45e
cmﬁhﬂ@@bﬁ&@ﬁ&hﬁhﬂ@ﬁolanlnes phophatldylchollnes,
cardi ol i pi ns,

The present invention provides a drug delivery device comprising an intraluminal
medical device, preferably a stent, and a therapeutic dosage of a compound of the

invention.

The term “stent” refers to any device capable of being delivered by a catheter. A stent
is routinely used to prevent vascular closure due to physical anomalies such as

unwanted inward growth of vascular tissue due to surgical trauma. It often has a
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phosphati dyl seri nes, phosphati dyl gl ycerol s,
phosphati di ¢ acids, phosphatidylinositols, diacyl
wo reosEBITY anmoni um propanes, di acyl di et hyl anpOnUSI0N06/022411
propanes, and stearylam nei2 neutral |ipids such as
triglycerides, and conbinations thereof. They may
ei ther contain cholesterol or may be chol esterol -free.
tublaF R peRTRO LaRte- t?f)e §thﬁ:uﬁé Q Bbrléte Y@Bé lepNnSiaduR! lﬁﬁeﬁ’ Bf a
adm ni stered | oca e Ivery device, such as
dyeitte Ealigke an abstgection. d“éh¢ sﬁentyhas: aﬂmmrewgu-cmagmg surface and a

B BEg AR R, rat B0l SO AREBYTitak PR oo
the et alﬁlehaldm&ﬁéxpo@édﬁirﬁﬂe RahdBiner surfyeé ofidkinvR. STHeREent can
ound at a rate 25 controlled by the adm nistor.

bem&?w@%@ﬁ%taﬂw\% pelygrerisread mpsallie, s drcaaeptiorally itevi ce
bi%ﬁgg}ﬁda%'lé‘g an intralum nal nedical device, preferably
stent, and a therapeutlc dosage of a conpound of the
invention. 30 The term"stent” refers to any device

ca a%hg of being de]jvered by a catheter. A stent is
CP@EN |S§Fnt§§éﬁlfgsﬂid winthe Iym@im anoncexpanded farra apg are then
s CalioRRR]y, 65 wiH T A8 of ¥ Que3Rk Qdvikd ﬁfsﬁ& A ggﬁ‘%l erthod

vascul ar tissue due to surgical trauma.
of ABp20ie1 Q@@M@d@kh@i’@@ﬁ /a@ametbi-mdlm&dtamngmstry balloon wh1ch

t ce-t tructure pr O, e to be
i PROF Wi} bR FpindRisP S92 gl B PO TaRear Snd disrupt
theBitiutiohoMsodiBRd Sitithe RAR cBripBRBils ¥ethk VEé%Qlt Alth tham an
surface and a | unen-exposed Surface. The | unen-wal

edyggedbineng Selirexperding siehts ap dessribed guUfSa6§76ﬂ96t(ﬁelom@ et

X c the .inner surface

al? Qﬁia}l ﬁgoeﬁylﬁiﬁ%egt gﬁ? %grgﬁfﬁgflﬁm &t aoiicte%vylﬂtdruﬁ%tagﬂlt? ar 8qmpounds
whmh yreehcinfatinmeion lahd proh&“rdtl(brt nedproftie eahdsy eFRacious

bi ode%r adabl e. Commnlé: stents are inserted into the
treaiment IPHPOStARBIOBIAMENERSETPSS- m and are then expanded

aut ononmously, or with the aid of a second device in

situ. A typical nmethod 10 of expansion occurs through
Cempourgle ob thednventiontcan bertentpeditedhmitopt afiked/totht konin a

e B B0 AR Bl SO S e Bk
exeiplaryi einboditnehs IRE LthSShnWiid Hirddd 3 i M&erorﬁféma & Pobyrfdric

the vessel and to obtain an [ umen.
maggip SL@h@amﬁ nedyserpalyparle asd Slllbﬁeqmnﬂy dosed entp kg F@eEr

Sug:?r‘lh na ?tgﬁg of !acgnygg%d‘%lftg % Eh égﬁli’%a-gﬁ‘s@f}ﬁ]&?ﬂ%gle

polymer. Stents and methods for coating drugs on stents are discussed in detail in the

art. In another exemplary embodiment, the stent is first coated with as a base layer
comprising a solution of the compound, ethylene-co-vinylacetate, and
polybutylmethacrylate. Then, the stent is further coated with an outer layer
comprising only polybutylmethacrylate. The outlayer acts as a diffusion barrier to
prevent the compound from eluting too quickly and entering the surrounding tissues.
The thickness of the outer layer or topcoat determines the rate at which the compound
elutes from the matrix. Stents and methods for coating are discussed in detail in
WIPO publication W09632907, U.S. Publication No. 2002/0016625 and references

disclosed therein.
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15 which prevent inflanmation and proliferation, my
provi de the nost efficacious treatnent for
w@oek1337g9 opl astry restenosis. Conmpounds of theBCT/US2006/022411
i nvention can be incorporatsd into or affixed to the
stent in a nunber of ways and in utilizing any nunber
of bioconpatible materials. In one 20 exenplary
Th@ salogbr®@the coMpo@@IGFabd thvesich dndGhe Motorapitids at ed i nto
a polyneric matrix, such as the polyner polypyrrole,
magralsAipbyBers &) Be neripertedrinie of wet%matémt in g gpfReROfYaYsh For

ex ity ST RROHC o o HedBHPEARI e diped e
theaohitiong Irda pﬁenmi ahlsodisert| ﬁedbhmu& Mray@d datcathk sient are

ar In ano reenplar enbodi.nment, the stent js
thepiajlgred i TR R TgTEL o Qlipnept; togy rﬂgvfae

| e1e§@J aiw &p:%éd tbRGe erm%um} th@EtQﬁﬂ eﬁ&@nﬁﬁr MdhAYRAGE R Spposite

tylne hacryl at e stent is further
polaneyt eId tlws nianaer, thetsohutioayed stegowil besitirgetedhioyone another. In

.pol.ybut tha.cr | ate. The outl ayer acts as a
usiBE 1 b of B RE P, pyan o et Sl wibte faptrol over the
thi€netd dT3hé 8ut Akyel achRVE. e@&xﬁgétﬁﬂ it BRI&SHPIy andaffided to the
ti ssues. The thickness of the outer |ayer or topcoat

ou@ewfaw aéthetskrnt mhich rmakeaigbriact Wigh enmttsud dHowewirytos some

ool A Ty oy Lo T a0 551 0881

cotdpdundRipblied &t the tehipandABe gélgfhbﬁ Eathing ight Ic6hiesle feaslease of the
di scl osed therein. WO 2006/ 135719 PCT/ US2006/ 022411

drugyis imprrtany I AhF GEeesivenpss of SarBusd The cerRROUNG\REF{ETablY Eempins
on R ATATRAN 1S QoS LI PR ORRAPIR pitbe i more, .
prefambly detwqehacvdédwnddbiriytdagn may be sprayed onto the
stent or the stent nay be dipped into the solution..
In a preferred enbodinent the solution is sprayed
Ao HughbeP&f ﬁrﬁ%dﬂ@b@c&ﬁ ﬁly&%Pﬂgrstrﬁh}dié’uuliz@d anedj@iction
éxenpl ary enbodi nent, e SO ion m
witd the eoripaiinidyof ctlnfamgemlqno bea emp@ﬁt@nt itQ 90@ ilept diféerentaelymers

el.ec C o)
oS B EEN38ek h DEnBPRTB e PRl
virylacotae @ﬂqiotgﬂmtylhﬁthad@ﬂzﬂ@rdaﬁbﬁwt)&@ evelif wishp Et@h‘lﬂdﬁl steel stents.
process, may be reduced and_ nore control over

Otlaqwolmﬁr% ma@@@ U@PZ%%@O%%&CH&%JY Bathasentelpered Bspyefe
f §
mafchiol Rl shofRult B BB sher AR Rl BU B i o ARG
nickeMeMeitanifimr sone conpounds, the entire stent may be
coated. The conbi nati on of the dose of conpound
applied to the stent and the polyner coating that

Re%ﬁﬁo%fah@rew@nsnﬁé ﬁﬁ%eslgﬁﬁééﬁemo%aﬁy hifd indRAKGFOMowigt he
fectiveness of the ug. The conpound préferably

conoeamn angioplasty. Restenosis occurs through a combination of four processes

including elastic recoil, thrombus formation, intima hyperplasia and extracellular
matrix remodeling. Several growth factors have been recently identified to play a part
in these processes leading to restenosis (see, Schiele TM et. al., 2004, “Vascular
restenosis - striving for therapy.” Expert Opin Pharmacother. 5(11):2221-32.). Of
note, TrkB ligands BDNF and neurotrophins as well as TrkB are expressed by
vascular smooth muscle cells and endothelial cells (see,Ricci A, et. al. 2003 «,

Neurotrophins and neurotrophin receptors in human pulmonary arteries.” J Vasc Res.
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on the stent for at least three days up to
approxi mately six nonths and nore, 15 preferably
woedosassviseven and thirty days. Any nunber of PCT/US2006/022411
non- er odi bl e bi oconpati bl etpol yners may be utilized in
conjunction wth the conmpound of the invention. It is
inportant to note that different polyners nmay be

7R OB e A fsons o
brdlf 'd)éﬁ%cvﬁéﬁ%tﬂﬁmcyﬂaéﬁoﬁ IgB‘EN!Fb AndMrks %wth SN iR besis

st ent lymers may be utilized nore
deﬁifécbmdlotmhyl aedls’h J RiehCleerh. &W@@)ﬁﬁéﬁ -46h &dditipnpldy. TrkB may

pleiy?m i %glgg Lén%ggg%lpsgégmf( 1111{191' théléylﬁ’)f}asﬁc})%?‘{u%sg r?f l1Jts abl&lgy to
rg%ﬁ S13A8 hikd bl%ldr%&i@ﬂ%ﬁt\mﬁ (§eer Dourmh gnetfl 21C2004, ﬁﬁnlbprebstql of

and nortality f oW n coronary _angi opl ast
anpikét andosilertios of n@taswwﬂ)g'ﬁh%nn%ﬁ%ﬁ)ﬁhé? Fesepter Trkdy), Nature.

R

anBRipldsty UspDrledatdtigsterSpvsents agiabid thefapedtir sralegye been
recently identified to play a part 1in these processes
I eading to restenosis (see, Schiele TMet. al., 2004,
" 1ét08d Fthd BEtRM: of disorders
per%&g’%ﬁﬁpﬁgéar {rlrgéc?:lgﬁ?hz)row 1al 2221-32.). O note,
relbtddBo mrbﬁ,rndslumﬁgﬁeﬁﬂwsmeuﬁmd bmmpﬂgma gr inSlamneagiony japplood

are expressed by vascul ar .snpat h
vessrl StaHe in 2 subigs “é’“tpé’églgﬁ%é"d%mt&“n%f" Slsu JE%@Q%&Q‘Hd of the
b&#{oatxﬁ QR RenBBAIERECAYE ARbints TSaBObEtfolicd dBliveay, by release
nonary arter| es.” J Vasc Res. V\D 2006/ 135719
frmnmszﬂ@mmnmdmal devicegquch)as 356 f thesgompoyad okihg, H,
al ., 2004 "Paracrine and autocrine functions of

mB?‘&}Or‘? derived neurotrophic factor (BDNF) and nerve

ar owth factor (NGF) in brain- derived endotheli aI

cells", J Biol Chem 279(32): Sﬁ 38 4%}) diti onal
Mettods fanyntrodusings steitdntod Iwen gha Pady AR gy S 35‘

cdn%é)dugﬁs étﬁg phé%f hi0 ﬁ%}‘lﬁ@n ak p'léféraﬁﬁ" 1htrb&ud’e@ uSinP raQ:‘éﬂﬂier

rolong cell survival (see, Douma S,
A8 ill B0 @ﬂpred@&ﬂ by elsasic @f onfinarsuskillkin $heaart] ‘mhetiedstwibly aﬁ‘sf slightly

bargb R SEIpCA LTS TAHIGHEIDY dor IR, TP pREh. the
bilidoh Qgth@fég bERIoQHE RENIG HRBAEY intcHhe icORINABI Attert bulDtha stent is

coated stent presents a viable therapeutl c tgtratep\{
pdsiticedat tierdgsiyed sitee The delonn is inidaied. srPamdug thesieal. As the

SRR B S AR B P .

bhlfohasi@ dt@and Bl ed dThe/si&ﬂeémamb irSplacenwah ﬁwtipemn-
conprising adm nistering to the subj oun

corectingrsveped tearing the comuonpe direh 9 J‘*‘QPF% peea st tace.
s | ﬁarﬁgpér[ r?llair gd agc%ltﬁp\éﬁfe)i ’by%tlE@Jgﬁﬁlﬁgn therapy as needed.

Optimum conditions for delivery of the compounds for use in the stent of the
invention may vary with the different local delivery systems used, as well as the
properties and concentrations of the compounds used. Conditions that may be
optimized include, for example, the concentrations of the compounds, the delivery
volume, the delivery rate, the depth of penetration of the vessel wall, the proximal

inflation pressure, the amount and size of perforations and the fit of the drug delivery
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froman intralum nal nedical device, such as a stent,
of the conpound of the 15 invention. Methods for
w0 pdosaskred ng a stent into a |lunen of a body arecwek006/022411
known and the conpound-coatsed stents of this
invention are preferably introduced using a catheter.

w. |l be appreciated by those of ordinary skill in
Cﬁr‘éefahﬂblf’o?re RBYEORS ey bepytingized far|ighibitionaf shooth mihele cell
{oRERA AR bt in Qi RS b0 PRRLY. Sten
P ion'pl ant at ?lgens,%{ef(ﬁgnjh{}gﬁ%g?ﬁatt é%phﬁec? Ig{argeélgf&ﬂ gl éiugg% nt
Testsnonsesdsaut deuo, @ mecasmed)far yxaniple by tﬁ@?fdli'l’&aﬁ%eéﬂiliﬂy%f the
rﬁosqltl oned ﬁt the desired site. The balloon is
STROGH ZHusEe ceks ORaY FRenere insthe pascules resiptance pp himasxgiameier.
ObtiRuat @RAHItAS LALbSddittnihHR B8 SHe st
gésiuti.onetj, the baltla%glﬁ 'S de g?tg?bgrg%&'ggln%\?ggl.Stufﬁees
usangiputine pempetational pletodswi t h t he | unen 25 cont acti ng
surface bearing the conpound directly contacting the
lumen wall surface. Stent inplantation may be
Ancharaeniite ?{)ﬁﬂﬁﬂtfof?%ﬁhh'is@é_rh%rbohg)%ﬁ offfis HRA80n may be by
Optimum conditions for delivery of the conpounds oY
copgeatipg theecommneonnd i a tapgeting agent which dieactsvhe pomjuigdte tdis

L R,

 antibedly adomati-anitibody tdrgétingRigefte maghiel b CBedalsd SdGe shific

) exa%I f’ the concentrations of the conpounds, the
migaction ptwegp (the fargetipg agraxt padits corggspondipgbindingipadher, a
Ghd Bf 1 Dr&ent inj Y -

coRSRRRA B prikend i ferk A2 b Biinidl8a R local concentrations
at pendagrdaigonsteand thusardatstthotlisofder atrthigtagedt isitemordE¥fectively.

2006/ 135719 PCT/ US2006/ 022411 115 cat heter ball oon.

Conditions may be optim zed for inhibition of snooth
TheusEibedeRtdetinp a8édtd RCRIdE ARtiRdid 5 &0k ainp) ch

t hat siy:_ni% ilcgrﬁl?é arterial 6I oél?;bgrgﬁ%%egl ?%dingg%{gé%eg%i s
theyeels thap bind de artargeteblaon seaessible compenentpf e furhyr deetumor

iferatiy [ Li of L snpot h.muscle cel |s, or

el S0 sinh, PheClarblfhle PR PTE oGt of a timor
cellj tamet easculatdp ot tioraaomal is PReFeaBly Dairfied-exprefied, Rased
ac%gﬁigg a from animal nodel studies using routine

AIEAcH-losalized gempapmst-hThe antihody sarpstingragehis dilsoor
incdGUE 4 T QL ' i_nVv i.Qn be b
indha ditiBbefel BRI harhHi® meeP Thhy L BYar froQfiutar
cogipprant that frereleasgdifgah @ nearokit surdér dellt @refedibBi dueh @hitibodies are

R i SionF 7 e g hasRacmo st Woching 20 beelubls
intAGEINIE: dTRigeRS) %‘&@é}t iBEIR YA 39&‘ BelRdRRE % he flermeable, or in cell

I nteractl on ween the targeti ng agent an
ghesty plessibstantially 4l nedplagtipand memal cellscloutpomat poésehher

ac Cgﬁ@gﬂ%ﬁ%{%@%@ép& n%?nQalq?vir?g cr:reilﬂio?g%rxa%jm\é\f. th high focal
As used herein, the term “antibody” is intended to refer broadly to any immunologic
binding agent such as IgG, IgM, IgA, IgE, F(ab’)2, a univalent fragment such as Fab’,
Fab, Dab, as well as engineered antibodies such as recombinant antibodies,
humanized antibodies, bispecific antibodies, and the like. The antibody can be either
the polyclonal or the monoclonal, although the monoclonal is preferred. There is a

very broad array of antibodies known in the art that have immunological specificity
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at or near a target site and thus treats the disorder
at the target site nore effectively. 15 The anti body

wo asogass7mg agents include anti bodi es or anti gepebhusziosrg2411
fragments thereof, that bimwd to a targetable or
accessi bl e conmponent of a tunor ceII t unor
vascul ature, or tunor stroma. The target abl e or

forze eelkyusfage @%ﬂﬁt@ﬁ]éy]@n'y wlidgupgrtype (881 Summasy L able on
mogﬁ&?ﬂ%gﬁlgg)(@dl%r fol ggﬁ)cg tg?inpgsg@% 'Pgtgg{e Igé ﬁi?ﬁ Y66to Thorpe et al).
Meshods alﬁfﬁkﬂl(ﬁ’(ZIﬁ"Ol thegt skilledan dretart tbipeoduceiabd mlsy)lanamg‘,ﬂiodwg against

agents_also includ tibodi es or i.gen- bj.ndi
ot HOS R BT 5T B Lot D 6 oS Bt Py 2219 o
Th @&g@p ept that is released froma necrotic tunor cel
fer

ably such antibodies are nonocl onal antlbodles
or antlgen blndlng fragnents thereof, that bind to

Te{IRRueR Ay s Eling B aPs e T pier R oBEs e Uiy (See,
€. ggbalgﬁbﬁ eOfl., sMdabABhA Adiibodiet FOERRMASdthiGeaRIOn mw@d In Cancer

I's, but are not present or accessi bl e on the

Thesepy', iilp Maspcleoaindintitiodies fgpdearicer Bherapyrieisbtld eindl. (gded Pp-

h "
245 R T FARbIBR R oms? g SRSl Pol Bfmetpepy
in Cotrolle@DrulsPrlivefya@nd Bd.)AR obsinyal c@nl. (édsagprre23sidaiMasel
Fab' 30 Fab, Dab, as wel|l as enpgineered antibodies
Dekkerhings 9800 RsraanAnihed poariss, Oﬁgwam%égeﬁﬁ MHEAEs,
Thg}gfs C& Relyev@N ] mﬁbé}ﬁ% | A ‘ﬁbb&‘i@ 81K Bio1dg 8a1ébed @F}Hﬁ hcan

ther the poly or t e nmonocl ona ough
A;iptieatmms,dbhdmi eti &. (pde), ppr445-506h@P85)).s Samilareechnisuenchn also
rra of antibodi eg k the art t ave,
Bl RrorSEs PPt rinesion Garorssipady fficing agents.
Thgg 41&1—1%9%93@ Qvlﬂ- kndw SorfiRrabld8 deRkhininkaeds 8f forming
virtuall'y any solid tunor type see, Sunnary Tabl e on
conjopted withmoamantibeshyi tergefing agests, guch aysmallimolesleat ent
855 0.7Tho re known to
olipispnug PrREdeh g g Mabioni BnRagL" ot o
anti bodi es agai nst tunor (see US Patent No. 5, 855, 866

to Th t al US Patent No.6,34,2219 t ,
Alm%@;glp glgsgﬁnlgng ;101%3%1849@3#59 stablejin &’fﬂqdngaqw%sg Q linig the

B AL B S8l

bodsugsl/driselEativedy cleﬁ%daieeqw&ers pnlinkenoare pneferrédht TRiokdigzsally-
ei. sfeld et al. ds,).. .10

relapgbledgni at] POICGvely CIpttavic paesys onalesy bt Phie ponable

i
stal[))iéﬂ'ﬂ%l E/Igfr?ls c(ﬁ*éul%ﬁ&ra Q)h?gﬁ% %F%s‘éﬁ%}’celfavgbfb &Q)gﬂf&%éaﬁié c@%jﬂ& 53

prefatentially uridek ketain bonlitinsizg.; wrrhl@ragertammwnmynt or in contact
m&a a pargcﬁclar ager(-fy t§uc%)i)| dsAﬁ‘leﬂld for" e}gan?p% disulfide and trisulfide
bonds and acid-labile bonds, as described in U.S. Pat. Nos. 5, 474,765 and 5,762,918

and enzyme-sensitive bonds, including peptide bonds, esters, amides, phosphodiesters
and glycosides as described in U.S. Pat. Nos. 5,474,765 and 5,762,918. Such
selective-release design features facilitate sustained release of the compounds from

the conjugates at the intended target site.
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Therapy: A Review', in Mpnoclonal Antibodies '84:
Bi ol ogi cal And Clinical Applications, Pinchera et al.

wQ eas/13571pp. 475-506 (1985)). Simlar techni qUPST/USIV06/022411
al so 15 be applied to attaety conpounds of the
i nvention to non-anti body targeting agents. Those
skilled in the art will know, or be able to determ ne,

Thespressas inyentien promigles e @hjimyacléﬁall\xmhposﬂmnmﬁmd@g an effective

n such

oS0 SRR Gy BiESerh i ilBn e EHsiuD yomesting agpniand o
pleompesuridsily 2RepthblBemgferany |inking noiety that is

reasonably stable in blood, can be used to link the

conpounds of the present invention to the targeting

an

TRt BB SRy Pl B SRR G  sorder related o
FIpF%ﬁIBT/a)Ie@Iklt ‘hBsdl/ot DEkB; @bﬂmulaﬂglaaaﬁlablcen@ﬁ@ﬂg adﬂﬁ‘tﬁstermg toa

"sel ect |veI¥§§Ieavable spacers or linkers™ still have
subiestd srpsuticallyisiiertye amoung ef & perapeund afformula Ipogjugated to
aﬁﬁ%dﬁa QQ&R cl eavabl e or hydrol yzable only or 25

preferentlally under certain conditions, i.e., within

a certain environnent, or in contact mnth a
for exanp

| ticul t h b | ud
IR i hE uchgS B g o o drraovtame pLars gpeskes

ta?&t;ﬁ’%&%e; k) Bikyiadte pleferabldbdmPMsered i in g‘foﬁégf table

and enzyme-Sensitive I nc I ng
—Coam@ﬂt@es th@@JeC@blmlbOMQletsqn wﬁbb@mhnhmsﬁetred mto anelin

B Gighle58 ofal BT A5 biuts e i mtidis am b 45 i,

- préfesbly f26mf 1@0to|20trAinates U S @rAR A&, BRsdeRhal bhe ﬁ%&ﬁf\%@ds

fron1 t he conjugates at the i nt ended target site
adpypiiratumere agapiagsowrdior bgors testricted wraéeap cloase ta particular

reiBNEOH the SkiR'QY/o ?Fos ﬂtl&hﬁrﬂﬁgu 1&18?' %@Lﬁér%g?c%lhe

conprising an e RYTVe
adprimisteations megritei wsad fonjmoatiechtddinahd Baget i ng agent and

a pharmaceutically acceptable carrier. 5 The present

invention further provides a nethod of treating of a

Thei2pehti@lly efleah R dsO of fﬂe-Eg PEYLPSE the :E‘Iferserﬁqgée%lo;[ grﬁugated to

particularly a tunor, conp Ising admnisterin
a targpiieg egeat dénendpeny theaadhlvyluelﬁ ﬂEcrhseasE typethd drséasa state, the

O R Pt r Bl i i bR dosthne

reddilg tdetesmirablen@ingshtLiiani aﬂ%uﬁil@n(&&‘? dEﬁ‘ﬁerlrﬁéthQ %hﬁ‘ﬁs bearing
soléc?ems they are preferably admnistered in the form

tRgTe e&eaqu%entbbwé 49 PPigRize aFprODTinie dedrajsiutic dnsesipaigy to
traﬁé]bt‘rﬁ rh Mnidal Pl?\'fl il ﬂ’t S§1§:ﬁl§ﬂ dei 9. (\)/\gl? ?c} P%ﬁ?rrtﬁ FeNable in

| nto e SpI na over e COU

pradictingetietivedmiitandér siargioss For aaipae, abicy bé4rig sbld tenal,
Ln cert ai P cases,  intradernal and
Vﬁ{glpg'clggqi {hPLs- -clinical testing to'determine working ranges of therapeutic

agents that give beneficial anti-tumor effects with minimal toxicity.

While the foregoing specification teaches the principles of the present invention, with
examples provided for the purpose of illustration, it will be understood that the
practice of the invention encompasses all of the usual variations, adaptations and/or

modifications as come within the scope of the following claims and their equivalents.



15 adm ni stration are advantageous for tunors
restricted to areas close to particular regions of
wWo beeaBi7mo and/ or to particul ar body cavities. POT/US2006/022411
addition, intrathecal admissistrations may be used for
tunors located in the brain. Therapeutically effective
dose of the conpound of the present invention
Weelpimjat ed to 20 a targeting agent depends on the
|nd| h e type, the disease state, the
'lrrethoa‘%%ﬁlouaEl ﬁF ‘g??on and ot her clinical variables.
The effective dosages are readily determ nabl e using
data _from an anlnal nodel . Experinental animls
be. iy -4alik® tunors are frequently used to optim ze
pflat t herapeutic doses prior to translating to
a cI|n|cZz %% i ronment. Such nodels are known to be
it abl

very rel gn 25 predicting effective anti-cancer '
strat egi or exanple, mce bearing solid tunors,
§KWI dely used in pre-clinical testing to determ ne
%@ RS of therapeutic agents that give
enefi ci t|-tum)r effects with mniml toxicity.

W‘nl B N egoi ng specification teaches the
pri nc?pl es of the present invention, with 30 exanples

provi dedfor the purpose of |IIustrat|on it wll be
understood that the prafei®dadi the invention
5 enconpasses all of the usual variations, adaptations

and/or nodifications as cone within the scope of the .
arﬂdﬁ%mieﬁg)henmqwnmﬂa atcmptzrbles:p]rusyswllmss gedi2t7A0 BohibAEhE9

4 V\é claim, 1. A conpound of
t
S{}ornugﬁg&?@o%%%% a\4 N'RL ON- N H2N NJ Fornmul a
5 and N-oxi des, pharmaceutically acceptable salts,
sol vates, geonetric isoners and stereochem cal

o 'S thereof, wherein: r is 1 or 2;
10
Z is NH, N(alkyl), or CHy;
B is phenyl, heteroaryl, or a nine to ten membered benzo-fused heteroaryl;
15 Ryis:
P
n ?
whereinn is 1, 2, 3 or 4;
20 R, is hydrogen, alkoxy, phenoxy, phenyl, heteroaryl optionally substituted

with Rs, hydroxyl, amino, alkylamino, dialkylamino, oxazolidinonyl
optionally substituted with Rs, pyrrolidinonyl optionally substituted with Rs,
piperidinony! optionally substituted with Rs, cyclic heterodionyl optionally
substituted with Rs, heterocyclyl optionally substituted with Rs, -COORy,
25 -CONRyR;, -NRw)CONRy(R,), -N(R,)CON(R)(R,), -NR)C(O)OR,,
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10 Z is NH, N(alkyl), or CH2; B is phenyl, heteroaryl,
or a nine to ten nenbered benzo-fused heteroaryl; 15
WOR006A35TMA N wherein nis 1, 2, 3 or 4; 20 RaPCBHUS2006/022411
hydr ogen, al koxy, phenoxy, 1phenyl, heteroaryl
optionally substituted wth R5, hydroxyl, am no
al kyl.am n di al kyl am_no, oxazolidi nonyl optionally
subsfﬁ{ﬂ:ﬁ)ggR\m tHRR5PORyr 15612R o MFRy3ORst i 8RaPO3Rx, -SO3R,,
substhsoie W bP-SENR M peri di nonyl optionally
substitu%ed thﬂ RS, Sg%fic het er odi onyl optionally
substituted with R5, heterocyclyl optionally
sub

i tut ith R5,. - - CONRWRX,
"N Rl W?’ﬁafl?en-dﬁﬁt ) pRiRydrogeny wikyh akeprdrocalkyl,

WO 280drdaralkS1, BER, U006k égt}(;n %
“SRy, - SORY, ?’éOQRQ", R , a@%@ ta_s% E?ge,tﬂe- asto
- OSC2 MRumberedaiing, SpROIRILY contRivizgia heteromicdety selepred font OyNH,
sel e r ydrogen, al kyl, alkenyl, aralkyl, 5

or h§¢§?%;é§ﬁL§§;maﬁ RWand R nay optionally be taken
together to forma 5 to 7 nenbered ring, optionally
containin? a heteronoiety selected fromO0O, NH

N( al Ryls)selegied frogn hysirogen, pikyl, elkeayle cyadonlkylpphenyl, aralkyl,
hydrg AN yl, cycl oal kyl, phenyl, aral kyl, °
10 hé?%?ggggﬁégpé%g%gﬂéteroaryl; R5 is one, two, or
three substituents independently selected from
hal ogen, cyano, trifluoronmethyl, am no, hydroxyl,

al koRyS oney 40 PK thiree subgigtyenty independemy\gedgatsa from: &hlogen,

C{ 1_dyeitb Kfu eyl At ARGy Al ® Bl BN 3.

or Eévsaubstli tuent s }i’né}é%eﬂg)g%y& 18 ’%’bt ?g)*afﬁ(c}’r?ﬁ SCxalkyl,

hy dr-64EnN(adityly) alkal,kOtsy)alk D gamikydhdsimoy sdcher

hydroxyl, thio, nitro, cycloal kyl optionally

substituted with R4, heteroaryl optionally
Rsiglopt ot toedsubktithemd ind@bkddetly 8ectBEEEMO c%/

ptionally substitut e_g W tgym?c - O(rcycl(%/g* efl’)%lkyl’ alkoxy,
hag%eflo#lk%méwwhmmmyb itlaio} pitrouepsldaflg eptionally sRMstit@0d with Ry,
i . %19 Lt ut wth R4, -CN -/ 2,

he?é&gf%gf;( alzt%@gltl}?ﬂys{éélé Ly %%m, all%gamlno, hetel’ocyc%bl opt1%xn:!a_ffy
substituted with Ry, -O(cycloalkyl), pyrrolidinonyl optionally substituted with Ry,

phenoxy optionally substituted with R4, -CN, -OCHF,, -OCFs3, -CFj3, halogenated
alkyl, heteroaryloxy optionally substituted with Ry, dialkylamino, -NHSO,alkyl,

thioalkyl, or -SO»alkyl; wherein Ry is independently selected from: halogen, cyano,
trifluoromethyl, amino, hydroxyl, alkoxy, -C(O)alkyl, -CO,alkyl, -SOqalkyl,
-C(O)N(alkyl),, alkyl, or alkylamino.

2. A compound of claim 1, wherein: Ry and Ry are independently selected from:
hydrogen, alkyl, alkenyl, aralkyl, or heteroaralkyl, or Ry, and Ry may optionally be

taken together to form a 5 to 7 membered ring selected from the group consisting of:

SS\N 5S\N SS\ SS\
O ’ K/O , "@ ’ NK/)\l(éﬂkyl) ,
5

\I\QH ,andé\[\o .
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al kyl , heteroaryl oxy optionally substituted with R4,
di al kyl am no, -NHSQ2al kyl, thioal kyl, or -SQalkyl;

wohbe@cassTiR4 i s i ndependently sel ected from haPOD®82006/022411

cyano, trifluoronethyl, amono, hydroxyl, al koxy,
-C(O al kyl, -CRal kyl, -SQal kyl, -C(O N(al kyl) 2,
al kyl, or alkylamno. 25 2. A conpound of claim1,
3Wher &i dbmpSWh@bElclk, 8/ whdrBgiependent |y sel ected from
hydr ogen, al kyl, al kenyl, aral kyl, or heteroaral kyl,
Bds penyhpcheerops): optional ly be taken together to form
a 5to 7 nenbered ring selected fromthe group
consisting of: NN NN ~O, ~S' ON(alkyl) N~ "'N
4NH | Aadeghpound WEL120 6/ dB&ék® PCT/ US2006/ 022411 120 3.
A conpound of claim2, wherein B is phenyl or
Brigpbenyhpihetergaryh conpound of claim 1, wherein: 5 Bis
phenyl or heteroaryl. 5. A conpound of claim 4,
“wherein: Zis NHor CH2; and R3 is one or nore
5subsni dongivinad ofideipeddehéein: sel ected from hydrogen,
al kyl, al koxy, 10 hal ogen, al koxyether, hydroxyl,
Zag DEhen & @Bt i onal |y substituted with R4, heteroaryl
. I LUt : y
R 1 S S mhl el O UPEREY By i alo alkoxy,
habgem alkosptthanbydryx didysiaallyil egtionallly se¥stitited sritbdRy hegnparyl
optignally. substifuted w R4, dial kyl.am.na r
optmsfly Rypetionsd ¥Rk K heiothant sptond b b fRapam Rl e | 5
-(boé?a@gm) FekOxy opththBY S@sVitutePRith R) dhdidrosylosdlyidptibedly
wi fh R5; "hydroxyl, am no, al kyl am no, di al kyl am no,
sibatitid ith Baydiabpemoraior y SOIEY)  ut ed wi th RS,
pyrrolidinonyl optionally substituted wth R5,
6" ﬁlt NS Clﬁg' 9' 51%&5155%? 3l \lﬁt{‘?&?fﬁuf’b'cga(l %ﬁ%ﬁ"“r'},ta o herSToRRX

ol_)tg&i?tll\l&%@ﬁ@t%ﬁh RV IR &KFRYamidB, alB@eRno, dMRARRIRY, or

- oxazolidinonyl optionally substituted with Rs, pyrrolidinonyl optionally substituted

with Rs, heterocyclyl optionally substituted with Rs, ~-CONRRy,
-NRw)CONR)(Ry), -NRy)CONR)(Rx), -NRy)C(O)ORy, -N(Rw)CORy,
-SO2Ry, -NRSOzRy, or -SO;NRyRj.

7. A compound of claim 6, wherein:

risl; |

R, is hydrogen, hydroxyl, amino, alkylamino, dialkylamino, héteroaryl, heterocyclyl
optionally substituted with Rs, -CONRyRy, -SOzRy, -NRywSO2Ry,
-NRy)CONR)(Ry), or -N(Ry)C(O)ORy;

R; is one substituent independently selected from: -C{O)alkyl, -SO»alkyl,
-C(O)N(alkyl),, alkyl, or -C(;.4)alkyl-OH; and

R; is one substituent independently selected from: alkyl, alkoxy, halogen, cycloalkyl,

heterocyclyl, -O(cycloalkyl), phenoxy, or dialkylamino.

8. A compound of claim 7, wherein:

B is phenyl or pyridinyl;



7. A compound of claim®6, wherein: risl; Rais
hydr ogen, hydroxyl, am no, al kylam no, dial kyl am no,
whedosrnesmy! , heterocyclyl 25 optionally substptDiuszhoc/022411
with R5, -CONR ,,Rx, -SO2Ry21 - NRNEO2Ry,
-N(Ry)CON(R, , ,) (Rx), or -N(R,,)C(OORX; R5 is one
substituent independently selected from -C(O) al kyI
Ra ﬁ%ﬂfdg‘éh dialk atdind, dkteydyelyl ai)ﬂk)ﬂally tibstifdtdd #iBIRGY | -

I'S_one substituent |nde$)en ently sel ect ed from

(%QNB‘WR:@ aNB-ONEadeh, or P} jand 30 het erocycl yl ,
k
T PR O s s

c;;@]ﬂallldtl,l’gtl-()(d&ﬂcﬁﬂ@@)’.l%?lg PCT/ U82006/ 022411 121 Ra is
hydr ogen, di al kyl am no, heter ocycl yl optionally
substituted wth RS, -CONR ,R,, -N(RyY) CON(R ) (R 1),

gor - m [iwpf i tyent
mdepenglgnt y se ecté%t?é ﬁﬁcé g glfkoxy,

heterocyclyl, cycloal kyl, or -(XCycI oal kyl). 5 9. A
conpound sel ected from tHhe group consisting of: H O0Y

NNIi()N%Ika#@\\I)HQ/NNNNNCNJ



OHZNNJ O N NN IN HZNN H OYN INNO NNIN
H2N N) WO 2006/ 135719 PCT/ US2006/ 022411 122 O N N)

wol006M35H2N NJ H O/N N C~ 1:~0 O NI N N N p¢@ns2e/022411
H NOQI ON~ CND N 122

N
/O\N/ i \N
HoN N//I
H

() and

/\N/\ <N



N/ jJ IN HZNN) HNrO NGNNNT IN HNN H N

ON (N~; and N | INH2N N) WO 2006/ 135719
weeeuEZe96/ 022411 123 H N OCN n N OIS, pCr/Ds2006/022411

H-~-ON/ H2N N-) 10. A compound sel ected fromthe

group consisting of: H Oy NN N iONI INJ_ HN

10. A compound selected from the group consisting of:

ol S
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H OYN N) lao N-"-iONI IN QO HZNN ON N N

Il "N H2NN H O/NNCl NON; and -,,,,,0, NI
woO bbosidbs7hy) WO 2006/ 135719 PCT/ US2006/ 022411  1PdT/UBRobdb/22411
N ONN Ni I IN H2N N)1241. A pharnmaceutica

conposition conprising a conpound of clainms 1-10 and a
pharmaceutically acceptable carrier. 5 12. A conpound
as clainmed in any of clains 1 to 10 for use as a
medi ci ne. 13. Use of a co und as clained in any of
clainms 1 to 10 for the Eﬂfacbure of a nedi canent
for the treatne oliferative disorder. 10
14. A method for kingse activity of FLT3 in a
cell conprising the of[f%j

N
/O\N7\/f§N
HoN N/)

11. A pharmaceutical composition comprising a compound of claims ‘1—10 and a

- pharmaceutically acceptable carrier.

12. A compound as claimed in any of claims 1 to 10 for use as a medicine.

13.  Use of a compound as claimed in any of claims 1 to 10 for the manufacture of

a medicament for the treatment of a cell proliferative disorder.

14. A method for reducing kinase activity of FLT3 in a cell comprising the step of

contacting the cell with a compound of Claims 1-10.

15. A method for inhibiting kinase activity of FLT3 in a cell comprising the step

of contacting the cell with a compound of Claims 1-10.

16. A method for reducing kinase activity of TrkB in a cell comprising the step of

contacting the cell with a compound of Claims 1-10.

17. A method for inhibiting kinase activity of TrkB in a cell comprising the step of

contacting the'cell with a compound of Claims 1-10.

18. A method for reducing kinase activity of c-Kit in a cell comprising the step of

contacting the cell with a compound of Claims 1-10.

19. A method for inhibiting kinase activity of c-Kit in a cell comprising the step of

contacting the cell with a compound of Claims 1-10.
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contacting the cell with a conpound of Cains 1-10.
15. A nethod for inhibiting kinase activity of FLT3 in
w@ eshbs7eonpri sing the step of contacting thepCEUB2006/022411
with a conpound of Cains 12510. 15 16. A nethod for
reduci ng ki nase activity of TrkB in a cell conprising
the step of contacting the cell with a conpound of
Clainms 1-10. 17. A nethod for inhibiting kinase
20act i Aintiethat fof rddBeing kinase bitiviyrmfHLSi3nig atskbjest mmmtslngzt)e

cont act.i ng the' cell of .0 ainms 1-10.
stepgof adnyRISEE cP8PmP8B‘\EAﬁ;?€SﬁRP%g§§ t%ﬂl & WPIGE of - K| t in
a cell conprising the step of contacting the cell

with a conpound of Clainms 1-10. 25 19. A nmethod for
21.nhi Aimdthey for irhdkitiag kinabe gctivity of KLA 3iima aulﬁe¢tlcomprlsm° the

S G songornd of COBhSFuRM sl ufeel 11 2

- PCT/ US2006/ 022411 125 20. A nmethod for reduci ng
ki nase activity_ of FLTSlnasud}ect conpri si ng

2%t epAGﬂeth@ﬁrfqmr@ftUémgdgn%e aeibLeid kB ippap thomf%lgt%step
ti t
of g oMLy |10 Pl o5 o0 Vi

adm ni stering a conpound of Clalrrs 1-10 to the
r educi I, nas% acti

ST Y LR TN

| stgﬁgf 5&:&5%&&6&% PR iRy BECRimSl A0S e djdep the

ect A met hod for |nh|b|t|ng ki nase
activity of TrkB in a subject conprising the step of

284 Baneon T RS A2 el & B indh ASub Bhprisipegpe step
opadﬂuhlstéﬂmg aiéRipdahd 6PCRMS 1 N0 th AR Sibfet. Of

adm ni stering a conpound of Clains 1-10 to the
subject. 15 25. A nmethod for inhibiting kinase

ggtﬁ: %&: rg%(thgcfl o8 ulﬁhglt &in: gé’ Qéf‘t?\}gy o‘f%rﬁ@f{ '11?6 Qlﬂ)déc!? ComptiSiBg Me

erin

steplof @cﬁhmlsi?&mg/h dﬁ?ﬁﬂwdd b Clgime I €l tonle subjert.subj ect a
di sorder related to FLT3 conprising 20 admnistering
to the subject a prophylactically ef fective amount of

% ph %rrﬁ%ﬁﬁgtférﬁgévenﬁ gﬂpe? 50t QR a ‘H%Rfe'r $41284 & FLTPesRpridhg

rmace t ically acceptable
ad:ramlstmng t2The subjeet h prbphylacticatiyefifectice imount ofipjpbanmageutical

cgrlnggsrlt%enr corn%l)r?sgnegda ct:o?n;;lgulr(lg of CPAIRS | 1‘5’1(51 ghd a pharmaceutically

acceptable carrier.

27. A method for preventing in a subject a disorder related to TrkB, comprising
administering to the subject a prophylactically effective amount of a pharmaceutical
composition comprising a compound of Claims 1-10 and a pharmaceutically

acceptable carrier.

28. A method for preventing in a subject a disorder related to c-Kit, comprising
administering to the subject a prophylactically effective amount of a pharmaceutical
composition comprising a compound of Claims 1-10 and a pharmaceutically

acceptable carrier.
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25 adm nistering to the subject a prophylactically
ef fective anount of a pharmaceutical conposition
weoeopnssiing a conpound of Clains 1-10 and a  PCT/US2006/022411
pharmaceutically acceptabl &6carrier. 28. A nethod for
preventing in a subject a disorder related to c-Kit,

conprising 30 adm nistering to the subject a
291 OPAYhafbd 6Btéayingfih 86hbj¥& adli#Mr 1Olated 16 FRTIROAIPLkHA!
conposi tion conprising a conpound of Clains 1-10 and a
adrhinisterguo itheedubject & theeapentitally ehfeetive ameypt 2Ha ghargspausical
PCT/ US2006/ 022411 et f_ treat | in a
R S hitderonelaf 8 Ry 1 el bR e
a ?ﬁaﬁie&:ﬁﬁ[eir.ng to the subject a therapeutically
effective anount of a pharmaceutical conposition
conprising a conpound of Clains 1-10 and a

har i . .ahl es: ie he
3% RARHRA St aing 36 ASNBY 3i6R0G Bhaicqta tikp PoRBIIEE
administériigtg theghisjact s therapegtitadlytefifecsvdbmaint af a pharmaceutical
therapeutically effectiyve unt of ar maceut i.cal
CRIBRYRIT ?%?Pfé&&ﬁ?%?ﬁ%‘né of @i%@a feltbmdd phomaceubgaling o

Gapidrcal Iy acceptable carrier. 10 31. A method

a%lfa tareatl né in a subject a disorder related to c-Kit
conprising admnistering to the subject a

Lo acrbbe o bihsedt Agbe st opRatt kR SR o
adiBHABERUb thddubiect A ePiieatAlyCREelti® amdint 32 a phik@naceutical

met hod of claim 26 further conprising adm nistration
cahpesitierhenrepriséngaprampaingd gé plaims 3 - 10rel spharwacayticallai m
a%%p%ﬁ{et her conprising adm nistration of gene therapy.

&'ret hod of claim 26 further conpri sing

adm ni stration of inmunotherapy. 35. The nethod of

laim 26 furth I Si dmnistrati f
BS.aS: ?pp g}@tﬁjc{d@,%iﬁgr;%%%lrtﬁérnc%m%rg}ng a?irr{il%stlrgt?onoof a

chemotherapeutic agent.
33.  The method of claim 26 further comprising administration of gene therdpy.
34.  The method of claim 26 further comprising administration of immunotherapy.

35.  The method of claim 26 further comprising administration of radiation

therapy.

36.  The method of claim 27 further comprising administration of a

chemotherapeutic agent.
37.  The method of claim 27 further comprising administration of gene therapy.

38.  The method of claim 27 further comprising administration of immunotherapy.
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36. The nethod of claim27 further conprising
adm nistration of a chenotherapeutic agent. 37. The
woreddeass7ed cl ai m 27 further conprising adm ni SPCBUSTNG022411
of gene therapy. 30 38. Th® nmet hod of claim27
further conprising adm nistration of immunotherapy. W
2006/ 135719 PCT/ US2006/ 022411 127 39. The met hod of
3%l ai Theihefhod ofi elaim Affnitlser rgmpdingiad i@t traionaff radiation
radi ati on therapy. 40. The nmethod of claim28 further
BWPri sing adnmini stration of a 5 chenotherapeutic
agent. 41. The nethod of claim28 further conprising
adm ni stration of gene therapy. 42. The nethod of
4@ ai Fhetefhodtofi elaing @BPgnitkdrmgmprisingiadmizistrasionaff a
i mmunot her.apy. ., 10 43. The nethod of claim 28 further
C}FﬂPﬁg‘?rgﬁ’%C é?ﬂt‘ni stration of radiation therapy. 44.
~The nethod of claim?29 further conprising
“adnministration of a 15 chenot herapeutic agent. 45.
4The ihe msthodfof laim P8 fortherrcomprisingragpiiriptaajion of gene therapy.
adm ni stration of gene therapy. 46. The nethod of
claim 29 further conprising adm nistration of
4% mruTaé Arfrayof clagd 24 furtidieompiiding adnitik@ation2d ifnaiunbeerapy.
conprising adm nistration of radiation therapy. 48. '
The nmet hod of claim 30 further conprising
no. 128 PRl cfim e (R A A A radifion
tm:ﬁhpynl stration of gene therapy. 50. The nethod of
claim30 further conprising adm nistration of
i mrunot herapy. 30 51. The nethod of claim 30 further

4§ 0MPIThS heh RPFHiS0F RS @fn rﬁﬂif%fdhﬁﬁstrﬁtt&fﬁ&y WO
2006/ 135719 PCT/ US2006/ 02241

chemotherapeutic agent.
45.  The method of claim 29 further comprising administration of gene therapy.
46.  The method of claim 29 further comprising administration of immunotherapy.

47.  The method of claim 29 further comprising administration of radiation

therapy.

48.  The method of claim 30 further comprising administration of a

chemotherapeutic agent.
49.  The method of claim 30 further comprising administration of gene therapy.
50.  The method of claim 30 further comprising administration of immunotherapy.

51.  The method of claim 30 further comprising administration of radiation

therapy.
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52. The nmethod of claim 31 further conprising
adm nistration of a chenotherapeutic agent. 53. The
woreddeass7ed cl ai m 31 further conprising adm ni SPCBUSTNG022411
of gene therapy. 5 54. Th&smet hod of claim 31 further
conprising adm nistration of inmmunotherapy: 55. The
met hod of claim 31 further conprising adm nistration
5:bf r Bk method of clain 3p urthey cggiprigingetdimanstiasiontd @
%émant .of atcell proliferative disorder in a
C}EBHB} ERPEUHG S g adni nistering to the subject a
conpound of Clains 1-10 in a therapeutically
effective amount by the control|ed delivery by rel ease
53.r onThsmethed o4 claifn @élfumu%mpﬂa@ﬁ.aé@n@ﬁtr@@mf EERHBHPY-
15 57. A nethod for the treatnent of a disorder ‘
related to FLT3 in a subject conprising admnistering
54.0 t iMBe Sighhodlf chi Gifatihe cofnpikmigrEminidPation of immunotherapy.
t herapeutically effective amount by the controll ed
delivery by release froman ‘intralumnal nedical
evi [ r
S?r ea?ﬁ%ﬁ{et}% e gl sor gﬂ Hh?rgclggj?%m@o Trlklg%@?t{r?%a()ftsr%g?%%nt
thecapyr i Si ng adm nistering to the subject a conpound of
Clainms 1-10 in a therapeutically effective anount by
the controlled delivery by rel ease from an
56.Nt 1 Al 18 B@ ForTRYir&RmeSEN @11 ProlfRl i ve AiXBRIENth a &ibj&?. A
nmethod for the treatnment of disorders related to c-Kit
cmmplasmgmglremtstermgrtp ithessubjecha mmp@ur@rqf@am Hh@ isybj ect

a_conmpound .of . 0

oErPRR S i Sy R b s Bred BT ERRL T Hom e e
idtfaRimiall meditdl devidt 6osaidesthpainddevi ce of said conpound.
30 60. The method of claim56, wherein said

intralum nal nedical device conprises a stent. WO

5‘?.006/A]1”r)1§t¥1958 &eld HEaRRA( O2ediikderéfted to FLT3 in a subject

comprising administering to the subject a compound of Claims 1-10 in a
therapeutically effective amount by the controlled delivery by release from an

intraluminal medical device of said compound.

58. A method for the treatment of a disorder related to TrkB in a subject
comprising administering to the subject a compound of Claims 1-10in a
therapeutically effective amount by the controlled delivery by release from an

intraluminal medical device of said compound.

59. A method for the treatment of disorders related to c-Kit in a subject
comprising administering to the subject a compound of Claims 1-10 in a
therapeutically effective amount by the controlled delivery by release from an

intraluminal medical device of said compound.

60.  The method of claim 56, wherein said intraluminal medical device comprises a

stent.
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61. The nethod of claim57, wherein said intral um nal
nmedi cal device conprises a stent. 62. The nethod of
WO b@omsE89 wherein said intralum nal nmedi cal deeT/ws2006/022411
conprises a 5 stent. 63. Tive nethod of claimb59,
wherein said intralum nal nedical device conprises a
stent. 10 64. A pharnaceutical conposition conprising
6N SThERLIYE o ERHAST o&lh&eﬁl%gmﬂﬁglugﬁlflal‘}% QiR ddvideomprises a
conj ugated to a targetlng agent armaceut 1 cally
statcept able carrier. 65. A nethod of treating of a
cell proliferative disorder conprising adm nistering
15 to a subject a therapeutically effective anount of
62 COMROHBhoRf Eﬂaﬁh B8, Whérin SBRMnHIRLERA] ifedical @E\Q@é éd’iﬂprlses a
agent. 66. A nethod of treating of a disorder related
stet. FLT3 conprising admnistering to a subject a
therapeutically effective amount of a conmpound of
clainms 1-10 20 conjugated to a targeting agent. 67. A
631t hpHe Rkthot @R tlaff 59f wherdinsQidli@trafuglindl 9aedical d6¥Ee comprises a
conprising adm nistering to a subject a
stelfer apeutically effective amount of a conpound of
clainms 1-10 conjugated to a targeting agent. 25 68. A
nmet hod of treating of a disorder related to c-Kit '
64.0MPA| haftPacetital coMPoditign Eomprisingidn effdctive amount of a compound
therapeutl cally effective anmount of_ a conp P
ofc¢laimpsl-10 eenpgsigd g tatgeting agen %@%thﬁglaaaéw y %es@bleA
gbi nation of a chenotherapeutic agent and a conpound
as clainmed in any of clains 1 to 10. 70. A process
for the preparation of a conmpound of a corrpoUnd of

651 "y ihas plredinE 380 a7 ST Bra RS B L ring
tdd sub?:cfa ﬂe%peﬁ@&ll%ffeytive amount of a compound of claims 1-10

conjugated to a targeting agent.

66. A method of treating of a disorder related to FLT3 comprising administering
to a subject a therapeutically effective amount of a compound of claims 1-10

conjugated to a targeting agent.

67. A method of treating of a disorder related to TrkB comprising administering to
a subject a therapeutically effective amount of a compound of claims 1-10 conjugated

to a targeting agent.

68. A method of treating of a disorder related to c-Kit comprising administering to
a subject a therapeutically effective amount of a compound of claims 1-10 conjugated

to a targeting agent.

69. A combination of a chemotherapeutic agent and a compound as claimed in any

of claims 1 to 10.

70. A process for the preparation of a compound of a compound of Claim 1, said

process comprising reacting a compound of Formula IV:



with a conmpound of Formula V: R3 Z (N:I)r 5V H in
the presence of a base. 71. A process for the

woe@sassm on of a conmpound of Claiml, said prpCEYS20048/622411
conprising reacting a conmpeddnd of Formula Xli1: Boc
(Nyr  Np~I N H2ZN N XII wth a conpound conprising
RIONH2. 15 72. A pharnaceutical conposition conprising
t he product nmade by the process of clainms 70-71.

Cl
P
HoN™ N

v

with a compound of Formula V:

in the presence of a base.

71. A process for the preparation of a compound of Claim 1, said process

10  comprising reacting a compound of Formula XII:

ﬁoc
(Y
N
O/ \N
L J
HoN N
Xl

with a compound comprising R;ONH,.

15
72. A pharmaceutical compositioh comprising the product made by the process of
claims 70-71.



