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Pr @bgicaiah Yo. 66948, &mﬁ&dﬂ? ¥, 1399 %ﬁe%@a?ééfﬁabéht 863 gz{gy(lsgued January
A&

2 | f
ﬁ;t ér %g}‘g{ (Unﬁéﬁeéta es qgaﬁent V51 IQfU(PéS?) I?Jérfeuglglr ‘&, Qggghganfj European Patent

py IPI“HW"OB yaopqq@ (pyphs gda.fuae BY 1Py |all efrwhish ateyherelpdioaggorated by reference in
opthiedeatirdty Prak@ti MMF-ZshdayMmG Rhigtors BRItRséInat®Evehifilb 80 no activity inhibiting

EVWMFm)rl@orP Er@ffeﬁéoaQJeXhOSB% n]ps%g&b&ﬂk(rlmn wﬁﬂp § Ié]neaj;or X MMP:9 relative to the other

partlcu a eferre
P s AR e3Roa g4 ME T, U MYP i MY B M, VRS 7. M, MU,
t hMMHoMMAvBAtasd MMPpIBRf er ences herein, wherein at

35| east OEﬁ?an@fes Eﬁwalﬂ ﬂthﬁoré ﬁclﬁé%dsﬁdltﬂ%daé%%”ﬁb 13\9?5%ra¢1|drtlhe following

sai nyl is s tute

oné rﬁé g r oxygﬂs gd' fulgf @ﬁ?“@rbe%ﬁ"?sﬁ'lﬁ)ﬂl (GREPYPBROM: EYGIGREY!)-amino]-
su IB?PP'D'& @pIY;, 3-¢xo13d4- mﬂm@rm\bmoyy)aenzbreeatsfbnutarrmowdmmwclo[s 2.1]octane-3-
su barboxyliteBdid hiredyemabl Yar, " sHar b@QQ‘éHIoYJ 4 fllﬁ%enzyloxy) benzenesulfonyl] -3-

"c ﬂfob&?)é%emw pfriper@ﬂ%2 Fﬁﬁ&yl nd eg cp den (; %H?Sﬁ 8 eglt gﬂ %1){4 ﬁJQro -phenoxy)-

cyc c cIo enty

@Y W}etra@?@r@@uﬁyprbowvcﬁc@ Fj\gqifp)sypmlgﬂda {[4- (4 -fluoro-phenoxy)-
cybéruhr@,syﬂonmmt hyainaydaybasiold &didb Uty hnint]-propi6Hie add: mf(zﬁchloro -phenoxy)-
O")JerP Er?efs@foﬁﬂﬁgnyno tenﬁxy@ro%%ﬁ é%%rboxﬂl?c!acnd rh‘gﬁrﬁ)g%&é? ! @/ X[4- %4 chfdrds -phenoxy)-

end sel ecCte
C B R TR oD B Y AYDYSTRepISF B i oro-2
mﬂ}gﬁyjfhenzyloxy) henzentisvlfon wirB/tyd@meB-mpetiyepipetiding--c4ridwgiia acid hydroxyamide;
45 py BA@4- Woﬁ%eno&ﬁ%é%ﬁé&h%ylf @fﬁ}’droxycarbamoyl 1- methyl ett]yl) amino]-propionic

1 PG MBS o ey M "8%%9955“% BIB +--aminc-

wWth one or nore OH). Preferably, "heteroaryl", and
"heteroaryl 2" , are each independently selected from
pyrazolyl, imdazolyl, tetrazolyl, pyridyl,

pyr| daZ| nyI pyr| m d| nyI | soqw noI [ nyI and pyrazinyl




pyridinyl, pyridazinyl, pyrimdinyl, isoquinolinyl and

pyrazi nyl being optionally substituted with one or
woreuoe/0tkdg4 More preferably, "heteroaryl” is pypCTyB20a5002837

i soqui nolinyl, each optionally substituted with one or

nore OH. Accordl ng to anot her enbodi nent, a conpound

of formula (1), or a phar maceutfi cal | y accept abl e salt

san(yrdbfo&ﬁ_e%kiaﬁ -Exold-[A¢4- éﬁﬂ%e*&éﬂ&@r‘z@%es&gﬁﬁﬁ%d} %\é%elgl 193 2 1]octane-3-

o ot R e ﬁwzemwammol sora
optmmm[B Rylogtaresi-¢arngkyicl wi t heibne ohydrsyamideubst i Biketfigoro-phenoxy)-
| nd)@ﬁz%ﬂé%ﬁﬁdnblﬁmﬁ@tﬁﬁﬁﬁ% flraRBkarbdRic Sdidl h{/:drox%mld@t mﬁl g&?rmaceutlcally

met_hy tab%‘g%ﬂoﬁa ang hyoe% %I do CN:FF&BCQ;md R3 i S

10 5o pro p)’/:-P‘a’ER'esﬁ @9(}?! "a"SCHP‘EP" frhibitpyd inglusie gentssbat gaminhitit EGFR (epidermal
S U lygdvitt tattecredptol) respensey; suth as ESEM ShtbbditdEGF antibodies, and molecules that

in %?90 Eaﬂﬁ r?rmltMoé eb@(ﬂ% R/gscﬁlsrognd%ehal%wﬂl\: ’faﬁ:H)ﬁni%M% lﬁéy and erbB2 receptor

met_ hox r ox | sopr.op
SCHR! 'b“%fézﬁq)é N RS ERYG BRIGRY et W%‘t'%?ﬁasmb'"dstomeeqr@¥ tggpptor, for example,
Ac d-tﬁFmEﬁ@le”UGanéntﬂcm lmerof SoxtroSkinrFeamtiscoaCatibmpousa). of

15f OIEBHRAINKibibrs & d@scﬁﬂ%@fm idriofeth Wo 3545696 ?&bl\%ﬂé@ﬂy 27, 1995), WO

2l T U B Syt g v e
sauPetept@WM% BysHep MaxtSi 1A98) |EEFBHrthibiting ageetd ingludd batrage mt limited to, the
nD tonSekdnal dntibbARk £225¥AE RRNEEHH i?)(ﬁaﬁ @h@@ﬁ@@sfefn@ mcggkﬁted of New York,

Ne%orm%ﬁ dﬁg ﬁcgrlc\&%%%t ﬂp @é? I(Qs@raﬁneca%,u%ég 9?&{# GWQ% Ingelheim),

en%Y gl eIy o
%@@dg‘ﬁbé’tcr el 4rna8 ﬁ'%d@ﬂeﬂ?@ht P§A)s ene OLEI 03 r(Merck & Co. of

Cl WH@ehoulsy Etationy aitw Osryey, SEMBYREMGEIB 10X Y& tdal IRekdatchpafl €8 fusion toxin -
is(gg;;g n cegf%ﬁ,@gon ,{Agg &g@ste{p;;r enbodi nent there |s
provi compou Tor (1) wherein each
R oo VEHG B, G TR AU- LS A S8 sHoPy g Seiib gan Francico
fr (ﬁﬁ'fp'h@ YSAseantaise he sombined eff doragulinistered mith e comosition. VEGF inhibitors
25Pr Qe biEsRebeTin, bt BaRBkiiY Ve @Q@ﬂh@"&ﬂbﬁsh&ehgﬁl Bg, idé@i W& ternational
e
8

an%g@%%)h?ﬁg}r 08;%7Zﬁerdq6a[§r e{)g%%)r é 8{% ﬁhgd {\M{st 17,1995), WO
|98/ﬁ“@adwb§§!r% Peeneeit2, 18995 HniqsleBtates Bde"lt 158%@4E(ﬁatreplh@3ember 10,
bel1e98), VIRD 88/60386 {pyblistied Bo@MB R Ndoe) fUnfidarstadsaaleh) 5,868,113 (issued March

ge l1g °F9§§$ ijﬁng«%f&eg PABRK Bk o?@ &s%&%%afréhezq 495%) Ur{elegét%% Fﬁﬁnt 5,792,783

eaé'ﬁs”% iﬁ‘é‘?‘fsf bk n‘cgg?)sWngg@ﬁ%"@l (Puklighed Mapoh 4. | 1P9R).1WReP7637856 (published
Pr Skptembsr 12, 1997e, WO A7122696 publishbdiunel & 14d7), Wosoessabespibiished December

fr@mdgh)‘ﬁvs}d 8d/0ba3d (bsthished Janua 22 1998) wo 9916755 ublished April 8, 1999), and

yl %A?’(KP& %3?@5% FrEé ﬁ?"&ﬁéﬁe 1&% alr Qf %e[nldn @cog%%@e%zbg reference in their

pdientir@y. Ather laxagipise rof gdnje que(aflc VEGF |nh|b|tors are IM862 (Cytran Inc. of Kirkland,
35N— {V\'Bashlﬁgtbn lwghay lantlvEGE oAl Aritbsdy RBRBYINab kEeiYea? Mc: o South San

gfcg Callform?_} arr Tglgzyzlle,tar .SYg‘z“Sﬁ'C rtbgzygme jonyFli P?ﬁ"ﬂg é@oulder, Colorado)
yI ki ﬂ°Bé‘f‘1‘2%FYV}"arCé omipl. [ 3-tert - butyl -

- ( 3, 4- dE®BR eacepbramhytitgrs, buch as GW-282974 (Glaxo Wellcome plc), and the monoclonal
H- QMIEU%&IQA AR:269 ]Z{ArN\ex{ Rha[nfa%edtl&l%orngp§f 'ﬁhqe odlandﬁ, Tﬁxas USA) and 2B-1

ﬁ lrtOI[t)I r%ezlyo beoidmmlsterlop r¥ cr:omblnatlon wntx the composmoennZ ucg errbSQa inhibitors include
4 (®se descritigd in\VOD8DPA34 DoublisBedi Jamyarysay19ed), W0oAdorasi asz(plibti$héd July 15,

3-196993&/00 dbBs a2 Xdubﬁshécpbbaazwbé)aﬁb%}ﬁé? BRBshe A0y 22, 1908), WO

{
Q@*éﬁa?pug"s{‘eqy*%""?” (99 ip $8h b oyphes i 21099 s patn
35&Ppeas @ﬁSVﬁUGD%PP’PNﬁ i26] 19861z 919} Unitesh Slatea rRatenty 5. BATHA0A dissued March 2,
451I—|—1m asaet of Ivhick lis) He@dziBddtpBrated by reference in its entirety. ErbB2 recAe\Ftor inhibitors

?;L%TL% E?rlf ghggd#%s%bt |ﬂ\/f(ﬂ%5%ya%]900&]e%a O(% El\é;'ntg{ r.Sfaalzes d’rovnsé)nll

yl ) thi o] benzyl }urea,

N-[3-tert-butyl-1-(3-cyanophenyl)-1H pyrazol -5-yl]-N -
2-[(3-isopropyl[1,2,4]triazol of 4, 3- a]pyrldln 6
I)thlo]benzyl}urea N—(3 tert-butyl-1 -phenyl -

pplication No.

\<:—A-\



N-[3-tert-butyl-1-(4-nmethoxyphenyl)-1H pyrazol -5-yl]-N
"-{2-[(3-isopropyl[1,2,4]triazol o[ 4, 3-a] pyri di n-6-

w@Q kQosloesgbenzyl } ur ea, PCT/IB2005/002837
N-[3-tert-butyl-1-(4-nethoxy-3-nethyl phenyl ) -1H pyrazo
| -5-yl]-N-{2-[(3-isopropyl [1,1%, 4]triazol o[ 4, 3-
a] pyridi n-6-yl)thio] benzyl }urea, '
5N- [63/1'i78:54t1 fh&dt&ihualy 4731998} Jhewomma}es%mana icatioh!No: 8b/117,346,

J 9 ollgf’w b4 § elrgnzf?\ 2 orgte by]rngrence in thgr entirety.
H ']"%’é é P ER Ef )
( 4 nmet leppqmyufgratq_/e agents that may be used include inhibitors of the enzyme famesyl
H- pyctezednsibragel dnd Miniktats §iftre-rbi2phiy@Eite ﬁnésydwmymhﬁmyd thé dompounds

2[d451:|5§e!d azg! &Lrﬁ ed3Tn p%ﬁohﬂ Jftad lS}JtJlH_B;t ‘Ja@n?agg/ﬁwm (filed

t-B
10 pqrel 25 dheb B &qu,sﬁ%?% ?) {99 OBpD1 163 HAddehiuar 9. 2000)
a] PPI5899BM (fied WMafdhii10 piwe py20erdeediled Niaf 22] 1997); 09/384339 (filed August 26,
1&)ﬁ%b$§/38%7£ febykluédal' é%) edoby b ﬂae c@rhﬁ‘d"u%s disclosed and claimed in the

H
PRAS N8R S ool gt i Sepi A e Oy 832G i Meygmoer o0, 199)
N_ [59/1 YQ[] 19 ﬂll&ddﬁ)?@ph@] 10D 1?%]:@6} FTMB d)llgi HWUPEY]_Z‘I 2000); 60/168217 (filed
15 ( %mtﬂayéop’rgemyém 6b/2bbspy ﬁll@@ by H-20b0) - Bhchiothk foBegoing patent applications
%R& SrBM%\{n% fglta 4 Lﬁllcgl%r(r)s |§) r[ rﬁm%lp%yaqed%k( refere%/cezn tnelr ig’%@ zy

2 4] tr P%(ER?P'BC["& 03 ‘%ﬁ b‘wl% Wn(ﬁli?l h& HiSG] Wikn2¥er) agents {ugefyl jin treating
- mabiyrhal tell-gtowet da ghrickr, iadeiinhydul nol limib ﬁﬂyéents capable of enhancing antitumor

1H‘rpl¥ n@%@pon’éeé’ E&dﬂrag <'l‘)TUM{( c{t&m(gggz ® eR btf Q#A e% {ngj 3pmer agents

SSUR G oI XL RN N A N
| } unhibéigrs. NSpetific CTLAH buibasieh ahray can Be uged-imehehpriesebt invention include those

- ( m@éohb'édtuhurﬂt)e@bl&)ds]ProMsu'ahaDXﬁp@Ja%n &b Jea PN fire bebdmiser 23, 1998) which is

! s%g intl? °°'£z)°r tect%”gferﬁﬁ?y'}'}sﬁf‘tﬁet% yl )t hi o] benzyl }urea,
I\I-{%.'{_(Q&' S| sopropyl [1
25, 2, 4] t r UA@ss lobbrhisd stildaythd Blowing tarng Usbd ] e RBadiitatibh ardidirds have the

t / IeF%( tgg?dgﬁéﬁtt{ggélwt I'\]llar%la?g %ﬂdd |A‘th|s[ﬁ%ctgn ﬁufh as R X, n and the like, are for

N- [Ferprog win t"ﬁeﬁﬁstw asz'yﬁ)aﬂ% éfﬁ;wp‘]y fpaangtwtm thaeredpeﬁneg ag pyy be used

ri cutsid® ofythiy tidfinitiprisesaztiph.] Fidther{ Bafylofred grglipsidefined herein can be optionally

( ”%BM!LIE&” @ﬂﬁkhﬁﬁ l]’l tt}rs adﬂh]ﬁ‘oﬂy gecilori_bfr}w'u Izg.lbstﬁue?ﬁ‘s} iy 'éfe?n ary and is not
Ve hasonan Sadpbend T gl gl BBy

a0 ifertid o I e SRR ARy o yhora i B GhetRgieY g sapts

met hy| - JAlkyl neferh o @hgabyated ajipHaticl hydrqsaibery eddicel iptliidingesiraight chain and

N- [bfanéHed criazrgémyafwt@waamhea&hé Flefe::’abﬂ:htts h@amoa[afbn% Adrreferably 1

e

ri q&% ﬂﬁ%%la}ogng og)lp g] at rPs LH uglrc(r;arﬁ)é)?é Fw)s |#8‘ﬁ§/r ajkyl r'gf_eﬁfpecmcally
r ai‘b?“ aglgy&,grgugrv@51 to 4 carbon atoms Examples of alkyl groups include methyl, ethyl, propyl,
35N- [22rdpgir tn-oBuk yibo-tity, Srehyiyi,Opermeayd Jnellikepy rAIg0Imay- bd kuddtituted or
{ugs&gtr?{ftddso? %QV Lt[bltm?evn ér%&ds%& o%t I§ Iﬁ\,]l pé{rh ﬂbtgrogryl heteroalicyclic,

yI)t | 0] enzy ur ea, But i
Wf hmeﬁ ﬂkylth? arylthlo cyano, halo, carbonyl, thiocarbonyl, O-
|—|. pyrpaszlNr@rb}m}ll OfthigegrbanfyB -Nr-tsioqrbapwyll £-bmjdd, Miatnido, C-carboxy, O-carboxy,
az @] Siy3amd R1E |—$’lh|‘hy6w6é@ RO thJ he@%ﬁ\&!éﬂéﬁ&ntlyj\éeﬁ&ted from the group

40 ( corﬁgrrgt%*g%}%g(e y Ty?f@ﬁq_a%gfe %{g cﬁ;artgsonv1 ?ceml S{.ll?nt’l @fluoromethanesulfonyl
i s@ﬂ‘? Gmﬁ Teq, afivet]or pix-memheppeterarliyekpying.di n- 6-yl ) t hi o] benzy

| }ur ea, "Cycloalkyl" refers to a 3 to 8 member all-carbon monocyclic ring, an all-carbon 5-

n\i)%rffshrlﬁ O'b %cﬂrg Wg}b r’lfu%d%Lgc{hé ir?gol)r%rﬁul clyﬁil: L%ec)[rﬁ (a “fused”

] nn Syﬁﬁ@ﬁ%ﬁ?“%“%‘*ﬁ@r’ﬁ%@l hegy%}qn}n Eﬂa&f an qu gent palr of carbon atoms with each

45- ( 4thehiingrirothérsystem) giBug dhereimednb pt mdre -of mehhgel rhdyi copteib loyd dr-ndore double

H RYFRBH roRs Mfl t}|e Mhgs (hds 4 [:(;l)’np(e?dy conjugated pi-electron system. E amples without

hydr oxyphenyl ) Zq 4]triazol o[ 4, 3-a] pyri din- T fw

benzyl ) urea,

N-(2-{[3-(2-hydroxyphenyl)[1, 2,4]triazol o[ 4, 3-a] pyri di

n-6-yl]thio}benzyl)-N -{3-[1-nethyl-1-(nethylthio)ethy

[1- 2-[4-(trifluoronethyl)phenyl]-1



yl ) thi o] benzyl } urea,
N-(3-tert-butyl-1-pyridin-3-yl-1H pyrazol -5-yl)-N -{2-
WO ¢@eosBps opyl [ 1, 2, 4] tri azol o[ 4, 3-a] pyri di n- 6-PCT/IB2005/002837
yl ) thio] benzyl }urea, N-(2-{[3-(2-hydroxyphenyl)[1
, 2, 4] tri azol o[ 4, 3-a] pyri di n- 6- 1yI]th| o} benzyl) - N {3-[1
methyl -(methyl thio)ethyl]- Ipyr|d|n3yl
H I r 2- pry
5 Wﬁa??rf’ao; gcy%Aa}le g’ pps a?re ch{oérob%‘%t thﬂjﬁkté%ez ‘inoFﬁ'maF% ryflopentene
%?xaﬂ_e C(yﬂ&\e IeP %c’ag?mm %s_/clor(egtan cyclohep atriene, and the like. A
rret:MoIa!bh grayd f)iayPIeLSpt;smatm br Unsylsfituted aTyiNicql Sutistitnent Batpd includg alkyl, aryl,
4- ﬁ&bl’ﬁyrkllph&éiydllayclth )?Z Bkoxy; ¥iyloxyN merclptb! FkyitRio N¥HRX Ydjano, halo,
hen%r}x%r&lr t“? ca o ca )83’6' rbamyl N-carbamyl, C-amido, N-amido, nitro,

10\ aping prsiMLPrwh &mﬂ! 8§ Hefined gboxg. t'Hllstiaz'(#P RAPISs of|cpsreaikyliare derived
N- Goryi| but ok Ijitees ayd hioling] 3- [ 1- net hyl -

(methylthio)ethyl]-1 -(4-nmethylp enyl)

H pyrazol - 5-yl Jur @

N-(2-{[3- (2 iy m' &;
24]tr|ag§I @gyn }o} I) [1
msthyl ’ )

24]t Ql_of ‘\ [ v

- met hyl - (rret hyIthl o) et hy

met hyl phenyl )-1H pyrazo -yl ] ur ea
N-[3-tert-Butyl-1-(3- enyl ) -} razol -5-yl]-N
-(2-{[ 3-(2-hydroxyphe %Lér o[ 4, 3-a] pyridin
15- 6-yl]thi o} benzyl)urea, ' '
2- { [ Buxbrdr Féyéalenewalhﬁaabua bAaaméd I‘ierréuaé&lsi@ti oPatddaBitivb erbon atoms

N- (
In] gncy at}e%gloﬁ)% :%% ar?:onI ouﬁspén]d HE nt%tlve% amp gémclﬁde %ut aré/ not limited
N-

{opetpgnyl. ‘(EQH?N rzo@@,ﬂﬁm" ri‘Bt2h3¢P%/rrH@PM )a'pdlthezhka] triazol o[ 4,3
- a] pyr i tikpnyBreterd th Bh @ik grodry b défined Rerdinl condieting bt at least two carbon atoms
20 ( ”Eﬁchéf |Ietagi 'oﬁpcg ,}/ !:ero% tri l{)l-(egbf)?n@tdgwe%?‘%w %an]tples include, but are not limited to,

razo é urea,

m;! hgro% r p_yrlyl 1-, 2-, or 3-butynyl, and the like.
H- pyr az' @y Seters fo- aN'all(cerbc{r[ Bor(o2ydhigy oit fasey-rivig paiyeyeyid grivepsydf Btd 12 carbon
atﬁﬂnj T4 &{rrﬂﬂe%yp&l\ﬂg&édj bl@&i?%ﬂq%%%@?%%ﬂ | \)IIWOGtZlImIthIOH of aryl
H_érou S arF %eryrj naN.\t a\({eé\yl{ fr%ne rﬂ cen he aXt group may e substituted or
25 hy UrsgRsfiyieenyivpi ﬂfal sgositpenty ingledeopale, Jrikglompthiidaliy, Ghygtoky. Helloky, aryloxy,
beméiﬁbbmfﬂ@lthlo arylthio, cyano, nitro, carbonyl thlocarbonyl C-carboxy, O-carboxy, O-

fa%gﬂyé{ﬂﬁ”f tﬁ%ca?rbnﬁtz ll)lgc%ﬁ) %‘-g % im ér{.do"i‘ sa#my[ suh3 onyl, amino

(rré’i i &WI ag defipprkabpye. 1 H- pyrazol - 5 yl }urea,
N- [ 3- [ 1'"Hatedarpibretersl te am@nmydny bitfised yieg drytp]of 4.to(14 ringatBiis PdmGining one,
30 nylu)o thide By{oé’r;;ﬂ;i héerXAtjst\gek{c%d{f w r\( ?, l]and S,. thCTA rem%mm? fng}]atoTs being C,

beﬁ%ln)%plgog ha grgcTni eterI)I/ c?oznjct)xggt d pi- elec ron system Examples without limitation,

, Llofdunsehshityted Retéroayihgrouphiang eyriojd, |furdn, -t(iGphems, hrpibigpdoen pkazold, thiazole,

H- W&z@léobyn@iné( rrnN!mé %Umcﬁhae (id6 uinoline, ;i rine, tetrazole tnazme and_carbazole.
i

benz iﬁ?agyl )ér y bi]stugsh%%e% c?r unsgbs (y ' |Typlcal sub)stltljents milude alkyl,

35 1% it H*yntwlatonethwdem)a&pxma]vlom (merchmtel ratiodghish @rvthiy,-cyano, nitro,
I—I-mjhicazloltmdﬁarbdn]/l Blifofiatnidd, 3-carboxy, O-carboxy, sulfinyl, sulfonyl, Ocarbamyl N-

i f@a%a‘?r@y b[tﬂlocgrbé’rwl rfll ﬁéga&elmdvl % §|']1 Qy rr\l a% idb, QmML )JuJ] EN&YR* and RY

N- psdefined fboye. et hy | - 2- (et hyl t hi o) et hyl | - 1- ( 3- hydr oxyph
enyl ) - 1A-ppywaseutitalibacpbitatid hefetodryl B-one that is sufficiently stable to be attached to
40 | SQ REAEGh 3 Re Pl ddtibZ6HnAhd FitdlaPiHaknthicElnia 36!)&160'3&18’] Q& édbsequently

I\I-fd;sym"'gt?r?d 'BAPIPI 1e89 WRIEBT ophenyl ) - 1H pyrazoi -5-yl]-N
-(2-{[3-(2-hydroxyphenyl)[1, 2,4]triazol o[ 4, 3-a] pyridin

- 6-yl]thio}benzyl)urea,

N-[3-tert-Butyl-1-(4-chl orophenyl)-1H pyrazol -5-yl]-
(2 {[3 (2 hydroxy 4 nethylphenyl)[l 2, 4]tr|azolo[4



a] pyridin-6-yl]thio}benzyl)urea, N-{3-tert-butyl-
-[4-(trif |uoronethyl)phenyl]-1

wok@gnzmed - 5-yl }-N - (2-{[ 3- (2- hydr oxy- 4- PCT/IB2005/002837
met hyl phenyl )[ 1, 2, 4] tri azol o[ 4, 3-a] pyridin-6-yl]thio}b
enzyl ) urea,
N-(2-{[3-(2- hydroxy-4- met hyl ph&hyl ) [ 1, 2, 4]tr|azolo[4 3

iﬁlﬂpﬁilt sHps Wt bR hekiqhyi '% 5 B ntee

rgzg; _yl}rrfi hb{2-[(3;iso ro)th 1b LN -]

, 2, riazol o[ 4, X afjpyri di n-§- io %@

i?etp\ (?Etriém |g?ft2y%f [3[ | >N %;;»
ri 5 omet hy eny zol - 5- rea, |mm ole

N- (2- 2- hyd I

RS e S o R oS

I]- 1g%it(tr|fluorénethyl)phegyl] 1

H- 5-vyl

N%f e bu%/y%ur g(tnﬂugr_q/mhynp(\e_ - 1Hpﬂ_i"
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H pyrazol -5-yl }-N -(2-{[3-(2- hydroxy- 4-

nmet hyl enyl)[l 2, 4]tr|azolo[4 3- a]pyrldln 6-yl]thio}b

enzyl%méa o)
N-(2-{\[ 37 (2- hydr oxy- 4 hyl phenyl ) [ 4]tr|azolo

-a] pyNtN n- 6-yl ] t hi o} m#zyl) N -{3- [&—ﬁlthyl N—j?
(et Byliibbie) et hyl {-oxbh=2d SBdidke | uor1cy;[§§metam enyl 1 -datoVdiazote
r aqu&:ﬁmyio}yur ea, (Nokd23gizawc! oprppaldhamely) - 3- [(3-oxa-2,5-diazolyl)

-methyl -1 -(methylthio)ethyl]-1

H-pyragp I-5 yl'}-N-{2-4 (3- isopropyl[d

At r( W)I o[ 4, 3- a] pykd dim-6-yl )t hi 0] emyl }urea, NN{i‘N
(4 CYX ,ppropylphenyl -év[l - met hyl - \_J

W%&J‘hhﬂko? ethyll Y820l i fhacfe?” {13 -
iesseneatly e i Sl o i,
N-[3-tert-butyl -1-K4-cycl opropyl phenyl) - LH pyrazol -5y

[]1-N {[3-(2 ¥ xypheny ,2,4]tr o[ 4, 3-
a]pyr\dﬂ 6- yI]tRi égenzyl) eg, N—[3-tE§?§Lutyl E;;?
- (4-cyclopropyl phen ZN

H pxHiad @laraBod | | -irab- { [ 3- bRidhedr oxy- 45 oo
e 1hytaaiuediazblyf 1, urd aw azol(ghcﬁn@ al pyfby id&. oyt Eﬁ”fma.nyl)
enzyl)urea, N-{1 -(4- cyclopropylphenyl
(net+ hi o) et hyl ] - 1H pyrazol -5-yl } - (2 {[ 3- (2 hydr
OoXy-
met hy nyl)[1,2,4]triazol o[ 4, 3-a]pyridin-6-yl]thio}b
enzyl Jurea, N-{1-(3-cyclopropyl phenyl)-3-[1 -nethyl-
-( %gyf io)ethyl]-1 H pyrazol -5-yl }-N -{2-[(3-
i sop pyI
, 2, 4]t rEXammbs)Qfépi&b&]ﬁpyd firgihateanyl groups dEIbaENZY hieubEiahited to:
N-{1 -(3-cycl opropyl phenyl)-3-[1 -nethyl -
-(methylthio)ethyl]-1 Hpyrazol-5-yl}-N-(2-{[ 3-(2-
hydr oxyphenyl )[ 1, 2, 4] triazol o] 4, 3-a] pyri di n-6-yl ]t hio}
benzyl ) urea,
N-[3-tert-butyl-1-(3-cycl opropyl phenyl)-1H pyrazol -5-y
[]-N-(2-{[3-(2-hydroxyphenyl )[1, 2,4]triazolo[4 | 3-
a] pyridin-6-yl]thio}benzyl)urea, N-[3-tert-butyl-
- (3-cycl opropyl phenyl ) -1
H pyrazol -5-yl]-N -(2-{[3-(2- hydroxy- 4-
nmet hyl phenyl )[ 1, 2, 4] tri azol o[ 4, 3-a] pyridin-6-yl]thio}b
enzyl )urea, N-{1 -(3-cycl opropyl phenyl)-3-t1 -nmnethyl -
-(methylthio)ethyl]-1
H pyrazol -5-yl }-N -(2-{[3-(2- hydroxy- 4-
nmet hyl phenyl )[ 1, 2, 4] t
pazol o[ 4, 3-a] pyri di n-6-yl]thi o} benzyl)urea, N-{1
- (3, 5-di net hyl phenyl )-3-[1 - nethyl-
(nethylthlo)ethyl] 1 FprrazoI yI}-N -{2-[(3-
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N-[3-tert-butyl-1-(4-hydroxyphenyl)-1H pyrazol-5-yl]-N
"-(2-{[3-(2-chlorophenyl)[ 1, 2,4]triazol o[ 4, 3-a] pyridin
w0 6006mt1]884hi o} benzyl )urea, N-{1 -(4-hydroxyphenpti)/mo§s1002837

-methyl -1 -(nethylthio)ethyl]-1

H-pyrazol 5-yl}-N-(2-{[3-(2-

met hyl phenyl Y[ 1, 2, 4] tri azol o[ 413-a] pyri di n-6-yl ] thio}b
enzyl)
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enzy ea N
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(rrethylthlo)ethyl] 1 H-pyrazol 5-yl}-N-{2-[(3-

|sop N | oIo[ yri [)thio]
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N-[3 thut yIN chI or ydr oX l)-1H pKZ

- 5- yI] (2 {[3(fchlorophenyl)[l24]tr|azolo[4 3-

] py | ] rHire! ben Zylhc)ouzpr@a mNa{o]J 2-alpyridine  imidazo[1,5-a]pyridine
- ( 4- ((:' CIaEﬂJVB 3 hyéﬁ“B'i%’bphenyI‘rﬁ’°"3'"3t')1('m'ﬂ’é?lhﬁ?lm'd'”y') (imidazo[1,5-a]pyridinyl)
(msthylthlo)ethyl] 1 Hpyrazol-5-yl}-N-(2-{[3-(2-

met h 1)[1,2,4]tr [ 4, 3-a] m6y|]th|o}b
enzyi{urlea/g N-{1 -(4-hydr xy 3 met h Ip en I) 3-[1
_ et Ay TN- (methyl thio m’
H- Ml‘a@(ﬂdﬂ Saﬁpy)iJI g N ‘p{r%foh(z?mpyndazme imidazo[1,2-c]pyrimidine
5 i soprapyl balpRidayi r izedof.dpyBdahyly lindazoH B-cipyrimidnyp] benzy
| Yurea, NN[3-tert-butyl-1-(4-hydroxy- 3-net hyl phenyl ) -1H
-pyrazol -5-yl]-N -(2-{[3-(2-chl orophenyl )[ 1, 2,4]triazo
I o[ 4,3- a]pyridin-6-yl]thio}benzyl)urea, N {1
- (4- hydr oxy- 3- net hyl phenyl )-3-[1 - net hyl -
-(methylthio)ethyl]-1 Hpyrazol-5-yl}-N-(2-{[ 3-(2-
nmet hyl phenyl )[ 1, 2,4]triazol o[ 4, 3-a]pyridin-6-yl]thio}b
enzyl )urea, N-[3-tert-butyl-
- (3- hydr oxy- 4- met hyi phenyl ) -1
H pyrazol -5-yl]-N -{2-[(3-isopropyl [1
,2,4]triazol o[ 4, 3-a] pyridin- 6-yl)thio] benzyl}urea,
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- (3- hydr oxy- 4- net hyl phenyl )-3-[1 -nethyl -
-(methylthio)ethyl]-1 H pyrazol-5-yl}-N-(2-{[3-(2-

met hyl phenyl )[ 1, 2, 4] tri azol o[ 4, 3-a] pyridin-6-yl]thio}b



(methylthio)ethyl]-1 -(3-nethyl phenyl)-1
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(msthylthlo et hyl ] 4msth| phenyl ) -
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N- [ % 18 ’t‘°"% - 1-(3- %’iaﬁﬁl“ﬂhenw 8 &WPBW'Q'M 5- ()7 naphthyridinyl)
-(2-{[ 32 Ior05 h phenyl)[l 41triazol o] 4, 3-
a]pyridl/n |6?]th|o} enz I) rea, N7 | z =
N-[3-t I-1-(4 phenyl) Nzol - 5-gh] N _N
'-{2 yl[1 4]tr|z§zolo[43a]pyr|d|n 6-
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1,5-naphthyridinyl) 6-naphthyridinyl) (2,7-naphthyridinyl)

y [8 B rea1
rﬂ E%E‘/?@ﬁ&) q
H-pyrazqml- [1-N-{2-[(3-phe I[1
24]t|/a,ol 4, 3-a] pyri |nI I)thlo]ben re
N-{l -4- xyphen l) - t hyl -
j

(net hylt hi §) et hyl ]
23¥'E<§ wylld d , 2, HYridolB Azitplyrdrfidines -

yidolaR-Cpygmigindy - {
a] p fYp 32 EoXAmidind o] B giPeEicgy) 3 (MW&MW'E‘K"W)
. I ol

y
-1 3- (2 dr,quet hoxy) phen I']-
1,2, 4]tri [ 3a]pyr|d| - 6 h|o}
benzyl ) UOr ea

N- [ ByridielP B-dipwingiding] - ( 3- hydo{@Rplpirezind ) - 1W pwda{a,@’rb];ﬁrayih -
L/ (P[V'zd°(2{33dlevzm@wv§t hyl erlwzrﬁnlevm@ww 111 (P)_fﬂdpliwbleyminmlp 4

, 3- a] pyridin-6-yl}thio)bgnzy|]urea N—[3 [1
, 1- di Iy ( net hyl sul thyl]-
- (3- fmgg;ﬂgizﬁyl) 1 FLpJE;;m?:ZFyI] /v " /A;EEA\
hydroxyphedyl
trlg Q a]p ridin th I 0} benzyl urea and
J\I' { éﬁ? razzgn Z,I'_J pynmldo 4,5-d]pyrimidine
¥nh no{2 3- %]Pyr%zl I} }- N(pyr{nﬂdti[i %,-d]pynmldmyl)
phenyl [ 1Heéefai"9¥°i'°a£b1hetf-m°v3'9 a']efsgﬁrtp @ mpn@cyghlc Pt tubes] dingrgropp having in the
r eaing@nat 3tthe2 s@y dt@ns, it MO bneSa twatingSatdms @Ffeferoatoms selected from N, O,
fpg ?Jngg@ quhgrélnllﬁ\/o "ilng% %eq'gjnﬁraﬁgq"né %{0912 bé rgec 4 Clglg Slr(l) l’énmaly fago have one or
t hé?°é%f‘°“ §lh°t‘°3b|*@wa"8r éhedings 90 ohhava pCRmRiRlY $opiugated pivelsatron system.
10acikkempled of huifable maturated etexaaticydlialgtosps ikciuaerpltase nonmhited &: t he
acetate, aspartate, benzoate, besyl ate,
bi car bonat e/ car bonat e, bi sul phat e/ sul phate, borate,
cansyl ate, citrate, edisylate, esylate, formate,
fumarate, gluceptate, gluconate, glucuronate,
hexaf | uor ophosphat e, hi benzate,
hydr ochl ori de/ chl ori de, hydrobrom de/ brom de,
hydr oi odi de/ i odi de, isethionate, |actate, nal ate,
mal eat e, nmal onate, nesyl ate, nethyl sul phate,
napht hyl ate, 2-napsylate, nicotinate, nitrate,
orotate, oxalate, palmtate, panpate,
phosphat e/ hydr ogen phosphat e/ di hydr ogen phosphat e,
saccharate, stearate, succinate, tartrate, tosylate,
adi pate, cyclamte, tannate, pyroglutamte, xinafoate
(1- hydr oxynapht hal ene- 2-carboxyl ate) and
trifluoroacetate salts. Suitable base salts are forned
fron1bases mhlch forn1non tOXIC salts Exanples

oy - .




the desired acid or base; or (iii) by converting one
salt of the conpound of forrmula (1) to another by
WO e@eh2i8s4 Wit h an appropriate acid or base or BYI/TB2a053002837
of a suitable ion exchange colum. All three reactions
are typically carried out in solution. The resulting
salt may precipitate out and b® col | ect ed by
filtration or may bﬁ recovered by evaporatign of the
sol véqt. Thed degr eeNof i oni ion 8t he ul ting
sal t—may va fron#éénplet ionilsed to Lfiost ‘!!7
norf—"lf%‘ﬁil setiaraltie cazingioelnd Sxa¥dnet hethislanent iagetidivaly - detiakyidrofuran
in BOFN) undtiaranyh e dazisinyis ol(@atemt) f @y THezetidipfh (tetrahydrofurany)
"solvate' is used herein to describe a nol ecul ar
conpl ex conprising the conpound of phe inventiqn and a
st oi chi tric anount one or e yharmacegtigal | y
acceptd@ﬁ? sol vent nolecyl es, for lgx l e, etﬂééal
The term hydrate' is | oyed when~said sol ve IS
wattetrahydrothidrbeed wi t mymolitihee s c otetahgdrodyrae | neeratiyd@iopyran
corffstraivgrethicRhenylas cl (Bxmolidioyles, CRtalydBgeny)) neteebidsethiopyranyl)
conpl exes wherein, in contrast to the aforenentioned
sol vates, the drug and host are present in
stoichio tric or pgn-stoichighetric anod$ts. Also ¢
i ncl uddd aye COWLEXEE of thEdBug contgwg t wo ﬁj
nore orgam ¢ and/ inor gani &_cenmponent ch may (pe
i n stoichionetric q? non- st oi chi onetric d&ounts. TheS
resul t?'??%?"ﬁeogpl ehdedo be.4-gathiges]  pamerphdline i orfidsdittiiane
or nonPPEiMIN¥by. (B&diexnylby(Ldosthianyln cEIREReivl,  Jbd-dthiany)
Pharm Sci, 64 (8), 1269-1288, by Hal eblian (August
1975) . Fﬁreinafter Al referques to conpounds of H
f or mul inclu ferencgS Tt saltsg vat es,
hydratzg ;pd conpﬁgxe therdof ahd to qol vajes an
conplexeﬁ of salts &hereof. compoun f the
invention include conmpounds of forrmula (1) as
her ei RPEFH de{’ﬁﬂéaéf“?"lencl ug‘%‘ﬁgg'e%ll po&‘rgﬁ‘iﬂe hs andazepane
cryst alPhap s fHaBr) or o Band i SBRPY t her e@fepanyl)

(including optical, geonetric and tautomeric isoners)

as hererfafter define d i sotopi cakPy- | abel ed S
conpouEZ; f formula/(1).\ As indicafed, \so-call ed \>
" pro-d of the coxpgunds of forhulg” (1) are also s

within the scope of the invention. Thug certain _

der i vht-tigeranef conpdrmeshiepiing or mul 14d-gadzepdriech nmay dmiipane
Litt @Sl RyYBhar naéet-oghieranyinct i Wil #ypxdahepasdl ves (tédithiepanyl)
when adm ni stered into _por onto the body, be converted
into caq unds of for a (1) having the desired
activity, tor exanplé, B%thydrolytic cl eavage. Such
derivahl v are referyed/to as 'prodrugs'. Further
infornat|%n on the use ﬂf prodrugs may be found in
Pro-drugs as Novel Delivery Systems. Vol. 14, ACS
Synphinsaiesiei es ( T.4-¢hzgreotti and W Stel |l a) and

5Bi or d/AVEFIPY ) Car r | @fSiazeRanyh ug Desi gn, Per ganon Press,
1987 ( eBxamples & suitd0ie Rertial\iRatuaRA hEBRLIRRGE s clude, but are not limited
Asgpci ation). Prodrugs in accordance with the invention
can, for exanple, be produced by replacing appropriate
functionalities present in the conpounds of fornula

(I') with certain noieties known to those skilled in

the art as 'pro-noieties' as described, for exanple,

in Design of Prodrugs by H Bundgaard (El sevier,

1985). Sone exanpl es of prodrugs in accordance with

the invention include (i) where the conpound of

formula | contains a carboxylic acid functionality
(-COH), an ester thereof, for exanple, a conpound
wherein the hydrogen of the carboxylic acid
functionality of the conmpound of fornula (I) is

replaced by (C-C 8)alkyl; (ii) where the conpound of
formula (1) contains an al cohol functionality (-OH),

an ether thereof, for exanple, a conmpound wherein the
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conpounds fornmed in vivo upon adm nistration of the
drug. Sone exanples of netabolites in accordance with

wo beciomsent i on i ncl ude (i) where the conpound BET/IB2005/002837

formula (1) contains a (CC 6)al kyl group, the
hydr oxy(d-C 6)al kyl derivative thereof. For exanple
where the conpound of formula @I) contains a nethyl

group, the drydr oxynet hyl deri vat bve t hereof (-CH3 (-)>

- CH2OH) ; where the conpou formula (1)
cont ai ns n | koxy group, an hydroxy derivative @
t hereof (- -> -OH); (iii) whe he conpound oA

formula (1) contains a tertlary am no group, a

sechidiyrosh- HYJ’aﬂerl vat i VeOORWREsRHPYNRSRG - > 2KiHRpanr

- NHRAShydro-PHigyes It he  cdmbotiRvrereh-eyatila (1) (2H-pyrany))
contains a secondary anmino group, a primary derivative

thereof (-NARS-> -NH2); (v) wherg the conpound of

formul a (I )Ncontains a phenyl nmoNety, a phenol
derivati t Rereof (-Ph -> - PG—|) (vi) where the
conpound ©f flornmula (1) contai am de group a

carboxylic™acid derivative there

ang o i hd rtchree conpqtgﬂ %% W@{'@ cont ains a
5der|vat4§§e£g)§;§ valt@ortzxarrp edg%’er corrpound of

f or mul arhghpteroeyple ions isaop®naiiyt sulpstitutpdorith oné drewS§ubptinadnksyihdependently

degdiacat ifd@ Hald I6R&H alkyd RibeMAIRYT SubisitBite§ QIR CaHRSky, Oster Ry dMyBor mono or

(I Ial'; |ns an al kyl -S-al kyl group, the
%L -al kyl derivative thereof. In another aspect
of the

eﬁtr?fe'ﬁtqenepé grogp-pr ovi ded t he active

10 met abol'Akes® odfers hie eanpaundsaryf) fopraul-o- t(nlst)bstututb@r@islsarkyl) group.
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tagéndré/s@ntatng%%ﬁgﬁ rha.?jeag tlg’g%o T@E% ?}C h%ﬁn)é’(: efthox pr?poxy, butoxy,

reen
| e%Y§'°rfﬂ%rt?X>1 e»@mtv'w érré?pawg}xv fvn'ereévw P d¢ilied a
conpourtalodikokyd refers & 4nl JO-(hioaityl) @oop.aRapsesentdfifdOpXa@ipte€ include, but are

6) st linfitea &, nmnmmerho@ RNEh EhMthdky, B the fiTPOUNdS  Of
formul g t ai ni mretric carbo

atons c a&’ozey‘x fe ef stgén t(é]\gry'o?’ aProé ae'g?%fr'e%?vug difepined \ﬂﬁ'@r“eﬂep'ese"‘a""e
st ¢amples drclude obtr gregnet jimitedr ¢ nRhendXyb|pgridinylaxya fucanyloxy, thienyloxy,
e NBFigdinouty| gyRikinyldx Lnd th8 likeC arldSdRiives Meckeof aUt oneri sni )

can OCGKEcanld lefori@ tﬁ}(ogz l%,he form of proton

tautomerirsmin conp f formula (1) contai ning,
for exafytaio” refrsi “?nafht?' (aked) 5 an oB-(upRybsituteg eyglpalkyrgroup. Representative

s cexamblbeidcinda) benare nbtdinitenme, theamithis, e yIe PR buBithio, cyclopropyithio,
COgLiBbuRyitRs) c%rogém)rth.e cvaah%ty}rh.% ldha fglikOWs that a single

conpou rlg @']Hc%( ? nor e an one t pe of isonerism
| ncl uded™ W% FeF ‘Pﬁ@ -SBYE ap S t‘ﬁ%m?ﬂ'é’é"éhtas dafinef esin- Bepeesentative
al ¢xagpley dnslude Nt sAre gwbrimited do,i srendthe, padlinyleid, olmnyliio, thienyithio,

f ogyrmiaRfithlohd the MRO4HB derivarived e @ (1), i ncluding

COlTpoun eXhl i i i et one ty e ol, SONer i sm

and ni xtﬂéfylr €S o?’ °Me e sy %o? ég r ¥8yP: "&F’&ﬁ R elgeed f’é’t‘?‘éhe group
acsoasisiagi of i yArogen. Hewse alyl, t ihajgmeatiyl, nunsistitatedi nygledliyh arg optionally
Opdubstiitddywit @hd bremorb QirefE4BTPheS twd of MedeasstiEntd sé1¥ctd ¥R the group

Org ohé&rﬁﬁrbﬁowet Qlléyl ‘?%ngtﬁyl ISUrer aﬁ( )U ﬁglc? an —t\fgtl"Ry /%r Ig? | Pat%rolalryl bonded

Conven t1T ona par atl on

o PREYH 1858159 h SO S SHES i W o e, yAte o0, o, or e
f revhstitutentsisbladidddrompbe gralpl oynqtnﬂngaof[mwecalkws @ihalodlkyl, &M@t alkdx@Malo and -
OfNﬁ"hegrBLﬁ‘;@ %ﬁm{e%rdaﬁtfyclk SonbAGRBEINS: M cﬁ'lba'ﬁ'o tlﬁf?é'llx substltuted with one or

usi.n chira

FI ncmlourle Gnr%?{%r&n{e ree(ﬁqéi@nts A?Iecéed[{m t{)%gryurij i:ornélstmg of fower alkyl,
r cithalpgtkg, lpwer a'@PXV attebnml: W Bearpunsy Reprasgntdtice acybaroupd inlutid: but are not

a I@rited takﬂceryrcxﬁrmbreadetyy bézbyi, \hd hemround, for exanple, an

al cohol. where the ¢ ound of fornul a
(1) con‘t\'d {g%rsépg'ag?ﬁ%ou%naghwhAl's%ygrgg "a base or acid

such as 1- phenylethylanrne or tartaric acid. The

resulting diastereonmeric mxture nay be separated by
chr omat ogr aphy and/or fractional crystallization and
one or both of thedrastereorsoners converted to the

o . o s



art - see, for exanple, Stereochem stry of Organic
Conpounds by E. L. Eliel and S. H Wlen (Wley, New

woreook/0218804) . The present invention includes aP¢T/1B2005/002837
pharmaceutically acceptabl e isotopically-Iabelled
conmpounds of fornula (1) wherein one or nore atons are
repl aced by atoms having the s&fre atom ¢ nunber, but

san ato m'rﬁ.om?ﬁ gr ‘Woc%g ﬁn%%@g L 8(% -G r o0 ntWIJ’I Ihp%s dte{1 rﬁd above.

atom c nmass Bl hat
nat ur e. AE?&%?&%% %?“Pl@ﬁff @;?egsé%lﬁrwl ‘@‘hf"oﬂs flefipddipboven i n
t he conptlicadsoxgfgrdup ecfériiil@nCiO)OR" didUpLwieh R" 20 tdhipiabéle.

1 S e A T i

18F, ni FP‘Sgéﬁe’séﬁéh PR BNES dfifesidiereinsereept gt R* cannot be
10150ydr°9&f70 and 180, and sul phur, such as 35S. Certain

| sot opi Qadt)iYgrbuplierelsesla m@gy@g@ of formula (1), for

Z?( :nﬁls :' ufohg?aﬁ) d’etgrs(l’o Puayuber chli]o% Prog;tmg%? f%tglg% Ereieraglty ?t?o?ihe or chlorine.

di stri be"ra&ﬂmeﬁvU@roee referpe & mdmﬂ@cqup\hewmmeapds substituents, such as a
t r triliarmomettyl ggoup3H, and carbon-14, i.e. 14C, are

15partlcul y r this purpose in view of their
C?#gorre%gsﬁég '\P na ready nmeans of detection.

Su bst i tﬁtslu'ﬁ’ﬁ" \M"i“ﬁ ’ﬁ%’&% &B(Q)8ogrepashesir: i addition daeingias digfined above,
. B m@Hisovay hgdréxyrgebuper t ai n t her apeuti ¢ advant ages

r eSUl t 'K‘gsufﬂ;n?mgﬁfusqgf@rrs L §g§ F‘f %lrcﬁjﬁn%mel'e'int W ddgcg tq being as defined
ncreased in vivo hal or 't educed dosagé
r e%fni;e zrr"rﬁ'ﬁ’(%'” G RYHOREERay be preferred in some
20 ci r cunsBasnicesmidSubfetsitd miS(Q){NR?\B"tdmtpo&thtH" @nd Rk Béfinéthbove.
| SOEOPG‘Nrsuﬁdﬁ&hld@@ref@r]s% a s ﬁ W;l'h?’ﬁk anf ﬁnasbj lnué gl
Ie)r(]amof]: ngcarsbargg t $r§+p reflerggg % ?8) |th H"dand R’ as deflned above.
| sot opi dgRPyYBlErs tean By@ﬁf&)lﬂﬂdsrogm “ﬁtb Rﬁ%ﬂddﬁy ¢4 definge bove.
?e n fz rh al bytmgamlfaﬁ@lp RfeRsho BYOSO)NEERI graup dlith REsIRY &’stb%ﬁneﬁ BEBIE.
0 thos . r se
50 1CSR UL W 5SS
Pr epar af'MBATEESI e AR BgRupprhersingR™ and R’ are both thnge”
i sot opi "Ceaamidp* tetelcetb laecl(oomagvegrdupmn B &R’ af ddiift above.

non- | ab‘ﬁlalm@ﬂ FeRAGE B IR QIO Yot Ywith FT and Ry as defined above.
enpl yeﬂ cally acceptab e solvaf

accor dahgg 'W%%%ﬁ@agm‘i%nu on incl ude those V\,her ein
30t he sol talpatkytimeansantatil prefereblplowersjkybbat ispbgipitedalith yne or more same

S Udrsiffeletithad ,atoﬁrsga 9 D&QQCI d@Faa@ﬂl;éFQ eCHquaDQ@Qe iikd. SO

within.,

i nt er rreg?ﬁ% 25 as gsr é’? aﬁky' ee’%béY '°‘ﬁ‘fr aﬁ(gl f?'?tés Subgftyfeg; vatb one, two, or
antireg G SEYPY: 196k dydrogmethy 1 oroydeexyethyh ihg-, ¢.8mpil 2% dlkydroxypropyl,
of ar@atietlige.t her eof as defined herein for conpounds of

as f or mul aAMk)I‘ meiR é ecér&ﬂ' IOQ%J Hﬁwst{uﬁl ik hﬂ]%llt%(tgg) ! e?n g?yl group as

enrent | one
ww‘geﬂ ?)Vgr? %y C@e%ﬁ A5 Bheb KAt BNgnY) CHaSHEEBIGHePapRYERN the like
Wi &@nd d@fivetlvahernofl on, it is open to a person skilled in

t he art Hét&oér@lk&ﬁ' Bt%luy n%@nlmseglf(ylt E‘r@feﬁa@fynb\%r élm Qﬁe{mglsa;sﬁtuted with a

onbi
TR b B B, el oo st e, an
40 rTé?ef'Yat‘ibesﬁl?reﬁf solubility, processability and yield of

t he i nt"Bbﬂmldylz&ﬁlﬁo frgafs arddichiNRHREHal R rkgarﬁéik?yﬁorVMnEJBstututed cycloalkyl

i sol a

cryst a% strdﬁjatur egrm%{h){ém@m R V'S?'"%@%T’@‘ hunbers

80, 26, Diglylaminp” rgeang 7y rasiga amarleyg@a Rid$. ingepsodadtsr an alkyl or

X-ungypstifitéd r eyctoaleyl (grdaRDimethyidninis t rdatHylamine XRIRre bRy hylamino,
e

cont ai ni ng 15% si'l'i con I nternal erence standard.

Figurei : Exanple 80 Figure 4 : Exanple 73 Figure 2 :

Exanple 26 Figure 5 : Exanple 63 Figure 3 : Exanple 93

Figure 6 : Exanple 60 The X-ray diffraction data were

coll ected at roomtenperature using a Bruker AXS D4

povvder X—ray dlff ractorreter (Cu Ka rad| ation) fitted

. o o o o o I



in the Tables and Fi gures bel ow may vary due to a

nunber of factors such as orientation effects of
w@eyshziss4 i n the X-ray beam or the purity of tPer/1B2005/002837

mat eri al bei ng anal yzed or the degree of crystallinity

of the sanple. The peak positi ons may al so shift for

variations in sanple weight but'®t he peak positions

SW' L. bpioﬁ%‘abrn opc'(Hpaﬁls/arﬁ%éngltrLaY %ut%@&dent&ﬁ Jl]ibédrb%erF 'oggll:cﬁrﬁ.?lar}ce may but

The s ogra
o I RAYEFRHS 57 P%&egeaqnpw%ar@H?eswa%creéwaerﬁ@e\mm g mptance occurs
I n ad ins@neen in Wiinhfitt doesiow@.0 Fol ergmleo "retescysiegumyp ©ptivasily substituted with an

nl aTkyIZQ'o@d hebafd Bt thrJI@ﬁFna)P guRQe&ﬁE&tQﬂ’e%es@ﬁngﬁoaﬁg%e&)fptlon includes

use.of. al wavel en onsi der ed t
ot g R bGP ErRe e ERE BRREPHES 8 4 ions wnere e
10 hé’e@f%ﬂ%'?qpr’ﬁe"%{béwtaf! withgiie alkylgrgypesent i nventi on and
as such aatpRariadcdiidal Edheosidnd eofédé td @%n@]’r@%ﬁéﬁe dr MV b M8 compounds

Tatl:Legélbéd ﬁeljeilnstor %FS% ?og c£| ép&q%ﬂeﬁg? gﬁ%c@?pq S ?a gt ?cﬁ]’vates hydrates or

peaks I n t erns
corfitHea sthese i r?fj‘e{ WB%‘EC%é‘a'PE%""?’H%t Sugha s b@v%@rcg'h@wmaceutlca"v
t 0 acbaptaple|cacions andEripmte Bie pagesechf adharmacuithU@mpaditen isQo facilitate

5"'/ 'adgnn?strgfég Bieﬁcomgap\ld% an Ar?aﬂsﬁlr LQEGFX?EELeSgOO&ea'T'ZbI .

havi ng I ve jntensi
2 list S%Hﬁe %S‘EQ f é’hﬂm?%g%@gﬂg\e‘fefwag aceepighle garrier® refers to a carrier or
i ntdiivest thet dgesnot equse $ignificdB irfetion Tednloega@sth amtdoes g abrogate the biological
Exaarmht@amr@aﬁkésm Iﬂ%\édﬁﬁls@réd%l)rﬁﬁduﬂcﬁ intensity greater
t han 15. 2O Vna ageu?c

eaks

a rel ati v PHPEHYS aﬁ& oo g B, ¢ 'ﬁn‘%llerﬁg/% ga'?ﬁ” S%Stlancgt%dded to a

20; hePhenagsfical gERgaltigeso %ﬁ‘??fﬁgc"'é?terwsi"@f@" ioha eamppopng. Examples, without
gr diatitationtdh axvip@its Tidudd adMi@n Cardonaié, Saltitkd pkosHHARY, GarBld 06:AdEnd types of
AR, Boni STl fvct raesnf vbgbraflb @.@taﬁ& Rl pdydf ety dde.

Tabl e. 1: Ex ative
Tabl e 2: As éﬁedzBe’ﬂéNB& fa7B P’ﬁf’%%%‘f"f%}y a‘fceP‘%bA%fa'f’saif%%/M%P @alts which
3: Hstaif heRplogical eteclivenesssant propertiek efdist paieht doffpdlind.| Seich salts include:

2s5Rel ati ve) R&ﬂh&iltgﬁ |s§\fs' WEdRBInSe bfathed §y re2RbRbf HE free base of the parent

| B i G e e a Qi b apg e ok, phospnori
| ntaéﬁswfgﬂcaﬁld | a8¢) gerctigic 29 anchth like:t dnwith ergamis@cide$uch heacetic acid, oxalic

I N\&Ridf (DPov, (L)tnikdE Ecid, &aférc@élu OfdthanestfINR QLI Gthahes@oAIRLE p-toluenesutfonic

”Ufmﬁrsaﬁ tic gzﬁ tla?a%c aZ g’ Clt ac‘a stugc%icr_alg‘a\ér rﬂgontlchaglfi%m/ t%t ﬁ(e or

st ructure as |
30def i ned ?>ﬁa‘ESH%fm?%'P%%am@ﬂd¢q motonrwentnw BaPaeM cp@pqyyd ¢iyer is replaced
medys: metahidneelgl an glkdlicnesa lidndarf aialire. eafio iop,axd Bt Slu@ihum ion; or coordinates

forgml & 6 3m<fm¥seb§mpra%p ﬁﬁqlamfng @etmgg‘ﬁlpﬁﬁ&ﬂnolahﬂe ai|:]omethamine,

varl e oW ng routes | strate suc
¥V'§?°8B5¥1 %&I?ﬁﬁ%e conpounds; the skilled man
W | | apprEgefartsdo tdeentorarrdiein tyrasine kisasedRTHsE nemjeadpitoy oa'sellular” tyrosine
35DI AdHab@IKE) and $bribdirebomihd ﬂmsé&sﬁ&heﬂes unl ess

ot her wi Slg%d% a?c# egr mle‘ﬁ?thf’ S IrsttcgJ ﬁ% 8I§er §gn fqhe cg}aMﬁ %{m\(lty j)f RTKs, CTKs

above w erence RE°Co
ab@rg ST5§1 gn ppa@az,(rmgﬁlpyng@ﬂg@tozthe agtivation of the catalytic activity of RTKs, CTKs

1, TentisTKsl ipreheeavy thagipdiion o) ifiedition GERE caktit adkiitydr Rirks, CTKs and STKs,
chl c@fxérfaﬁg gm the Q+&F&lu‘aﬁ&wﬁ?m§&ﬁ ogr?dm lsﬁqxt%&@g“he h‘?K CTK or STK is exposed

|aza|c

l
t er‘i’ TR B §’6‘ Y-sr{ghibition eibe caighticactiyiy ﬁszTK(S)&T&aP'ﬁfb%W
"Et" med@mtalgic agtivity” Wefersnte aimes rateedf lpibspHdigidtionrefatg®sine under the influence,

paldiras |0Hﬂh|re@tngf RB@ an%ﬁﬁﬁ(s"@ e pRGUBhorARR b sdine Ad rthreonlne under the

means 1.S0PLopY, drg fﬁigema 1 Conpounds of general

formura (1ry Cpedi comercial ly available or can

be prepdrastecing’ wfedsae tringing & cerepognd atdhipioventbs anfl agerges PK together in
45f orsotH @imérinkd that&ﬁeecoﬁipblhﬂrcaﬁ?@ffmﬁﬁélda&iyhd/aoﬁﬁt@b‘ tﬁ@b@ liter firectly, i.e., by

Whe?rnergglﬁg \N@Otﬁpgn& Itg\é%)orﬂlrdlré: Xl ar g eog@\ ch ng(vr l{lljanother V\fgculle on which the

unds of
prepared fron1conpounds of formula (I1) and (I11) by
process step i- cyclocondensation of compound (I1) and

compound (I11) optionally in the presence of a
suitable acid



catal yst such as hydrochloric acid, optionally in the
presence of a suitable base such as Hnig's base,

wo pioepingsanm ne or pyridine, in a suitable sol verit/BRoedn02837
as net hanol or ethanol, at elevated tenperature for 3-
24 hours. Typical conditions conprise of 1.0-1 .3
eqU|vaIents of conpound (11) af®¥-1.0-1.1 equivalents
$c Gl bhinkh § S BRosiR Py 67 Sopigpeg i i .
Addn Fl‘??hb'P*P } Pel Gﬁb gihriike.df a igeiidheatontagingmpyin{divg)only arsomeound and a
obt R ofattedast oflit hﬂ@hv&@ﬂﬂﬁlﬁ%afsl @sﬂls fay GIENGRANMISNGS o grown in cell culture

f O%ﬁgé aﬂ,é/ | &Qtac\{&dt»ﬂth a HIE}\% a]g e%rgw\eﬁt \/! l Jh)s coh{ext the ability of a

ener a
pr RsEicdar %@Pgﬁsmf’?ﬁ adi{e/ated ﬂswmeu Pi'a gcs@?f "T%‘Pﬁ‘ﬂ?%d( qefined below,
1Q@C ancab e pietepeinaicheforeomse b thip comptsindgsl X )vivawith hdfe doliplpx DERSSganisms is

st eaﬂteinbted whend &ﬁs‘iﬂattﬁeo&gdnﬁmaﬁhlhﬁé/ RidthduY e&n@tagrﬁd Q’E wall- l(nown to those
a suitab car

S ou@@%dﬁ |gdriena}%§o %t tkfa gK%‘HPB’BﬂY“&ﬂ wwwgmd% mcIudmg but no}/hmlted to, direct

phegsl MiSrAinACHAnANA AYreerays trmsmemhrar@fvlamrdmmwﬁ ) carbonat e

and a suinaht RIS Prosstales périotitiddn &n BiRRI ANirdAehtdUdtEas, e.g., without
15 n "emtgtwnt 'ﬁ%%' tﬁ&l{;\é?ﬂﬁrte%ugh as dichl oronethane or 1,4

Condi tions for 48 hours,
foI | owed'wf’afefewcr RIPPegifresBFigmethhithing ivingrgrganisal such as, without limitation,
corekndusenst cc bty i se of either: a) 1.0 equival ent of

Conpounde Iréﬂte@@goréero ﬁ( Q[.\%H gils\éﬁi}ere nénﬁ normal PK zg;tivity" all refer to a

bo I i mdazol or onet hane,
rrb(iog%tf B%t?r'izm "?aB?ro‘}L"ﬂteHGU juader gy meye 2@“"00“9’00"3' PK catalytic activity,
20e quivheed therpasticglr R¥osp belardRTKVR CTR 004 SITK, hBppeapriate aatalpttcacyity can arise

Hn' 4 tlf]et r@i\gt%f élfr\erdh?hi'( @ip%ﬁ&hﬁ‘&ﬁ}s Qﬁlcﬁlﬂoﬁnéﬂ} 8RBt @xpréég @RE, (2) increased
Ul Vv

co ou |°{1/) b r?a tf Lé" ﬁ%%dalcg'ﬁf roifp rapﬂ’?eﬁ??’ﬁﬂ g%‘i"o??ﬁ’?‘?’rﬁ?’%‘"’th or. (3)
K(ﬁxpfessmﬁ &aqilm,\;g gnwteg rqgiqulongmj¢eu atodifaratienf, differentiation and/or
Corglﬂulﬁld)vé?@ctlhtv o RAVBIOreteV¥ 10 RitHB2 arhSiificuion of e gBed &HcOdMgyd partlcular PK or

500'1}?&6‘&&%% 0 {]Ie\%‘?&?@gw{]@\{/m %\g‘onjepate@N a %‘ﬁ pPoh%Pa??n |fferent|at|on and/or

shown I n sc
av "t disorde@at Bnfsolth cpvefot s it ingregses.)the: vty 19k one or more of the
pr epyaptens bt hencélibier dvrdeeinperses) N Ynadniattiviyas, L] ih @od¥grse, wherein
di agoidverdy bidRe B%Jr@%tom! of g&‘f‘lﬁ&fl o%&der%tg%ge SARSIbdi B8R Px activity
wel | -known in the chemcal literature IS a
sui PEBF%E prot ecti ng group such as BOC or CBz and

30or ef er abfrgatBORatingh ané "tRatrient, rafer tp racinetthdsaf atleviEtisgn ol abrogating a PK
t hemeutatddl cBNtliIaP BiESEYR avd/dr kts ﬁ@ﬁﬁaﬁﬁyﬁ\btﬁm§ haitn reéard'@éﬂlchl@rly to cancer, these

Bgc\tgrﬁ% r9eaH ﬁ}%htﬁ? Hé Q}pg n:,I)bO @*al %ﬁg@ ‘ﬁ'lth %/ %ﬁ“ﬁ?ﬁl""él' be increased
(VI ‘)’ Y@e@bﬁﬁ"é PE‘P%?YF‘V%%&"PG&HE@SG wilhepesiuseds of gener al

formul a ()ighblsmfaéferbe) 4oy Ingreftly EonpAv AN WaRdHe 0dl1. FANMEH Blganism can
5f OrgaLlsas; J}(é hs, 1] &ar&ﬁﬁ?%ﬂ@ e(:k{alrll)tc ceEXr & ¢ g%g%? fag b erﬁ)%mmal including a

(i)
of héf §'E|P‘?"é?ol e organonetal | i c reagent e. g. aryl MyBr ,
het er oar'THeMpBricaliar affettive aproultetrefereatyiniti amayat iodnaéd | dompound being

pr %ﬁufn%@réd’bvrﬁdhtﬂl RS s%@%‘ gneq} 'nQFé%'f fhe SQRASHLHL 8% dorder being

t t It ulLi
) 35! Bl e st Rl o sr o
40di exMeynt which &as at lgast gne ob tip inflowingreffedd®t ween - 1000C t o
2500 fon 1- Iddudiauicssize biRe tumbrer medi at e conmpound (VI 1)
is for lmjﬂ byﬁ\Hg‘ﬁ@g{ﬂg{E s|%§drl§28€‘ | e(r:n @r‘éftera@{lﬁtappmg) tumor metastasis;

suitab pr ot

pref er atéPly dirhipiing: Yurepe &F‘&’i‘dﬁ‘a‘r 'Bo%?)'f"!ﬂt'é sofgg extent, preferably stopping)
aryl MyBr/ het erroegrgth/abit / aryl Li/ heteroarylLi, in a

sui t abl gqysol t

as il abl _7veﬁmngstu%mé%x&ﬁ: (oRHElL A gﬂmg}h,gbﬁet BY kmore symptoms
Deprot ect i on?BPC ?f%dr?ﬂ Wt I) usi ng standard

nmet hodol ogy as described in "Protecting Goups in

Organic Synthesis" by T.W Geene and P. Witz. Wen

PG= BOC, typical conditions involve saturation of

|ntermed| ate (VII) W|th a swtabl e aci d such ‘as

o S o oy o o



Schene 2.1 Step (xvii)-Conpounds of fornmula (XXVII)
may be prepared from conpounds of fornmula (VI) by

WO e@e21884 Wit h a suitabl e protected hydrazi ne $€mQiB2005/002837
BOC- NHNH2) in the presence of a suitable alkali netal
base (eg K2CO3 or Na2CO3 ) in a suitable solvent such
as acetonitrile or N, N-di et hy3% ormanmi de at between
ségbn‘lpgzt o%ﬁ[?ﬁ# %e%ﬁ ob%%r‘% O%Qe&ﬂé thlé%fgct ‘o"fscgngwn%a compound with a cell
corfSO/ETHA8 @ BRMqUF Rk TRe (’Wq 9r dﬁ‘é"f"ﬂ‘ée'feﬁ'é’aﬁé? R&BRnge in cell phenotype, in
de gy ¢alatytic @tivity ooauBK wr 4 eangetie theiinteraciionrpioLIPKI wittoé ngrevaltiring partner.
f Or gk nﬁuésl fdr Io%semﬁ opﬁet&ﬂrﬁg%heeqeaézﬁ'g Wal- Igwgwﬁ P tﬁ‘é::ms rﬁé efftctlis selected

O un f or mul
(1 1 S 8 B BPES] o & TP NBR e oagfys of chango n e
10r e patalyésractyitned ishig protsin kintabeydr a change jor @senve Sf ¢haoge id thefitdragtion of said
( Xprdtdinidhasd wilh)a naeRERRYIN p&rln'eﬁh h%na’iaﬁiébttoﬁms v @ﬁ/ i ng

group, Qr

repr eseeﬁ %e rff rslto ﬂrg at%va%r ?pg?%%rrce O&f C&E or H?yer or the biological
V\héw\c}r@n-oghe &ell pretissyeq lag] gvitagut figmitation. gf @ 'gell phenefype are cell size, cell
C O gt icelll profifevian, keaibdifrent®iei) céiFslinival aopeiB Cihd Glitrient uptake and use.

5f Oréﬁ% ;91 W%Sa@ I’IQES Q’E %&E%glegggmn?ﬁgwéﬁr}(ﬂg\y I\ the art.

formula, rocess ste
subst i t (N&UEHP ”df'PFbp "Warc f9feshop B?f@é&'é’e\}haé bt"ﬁ% tof ‘E)P?fﬂ‘i“lab RK in a cel.
of Naturdl rhindingrpeiitretse canopibya ia vola gin gprepabatiad | 22 sigee um rag PHM@dited signal

LGtﬁans“dU&l& §ce§g5‘sb( |cﬁ’4n§e E’\rthe ﬂ@rﬁ&t@h %f @X gé}t@n@pﬁlﬁ% Fgfiner with the PK can

chi BAE el 5 o el e peed SeOfLIP oh e e diing pare
2°Hmcgmele>b@r§eas & reselt, Hyy Iaawbwefalm change di the ability i theuPK &b mediate signal

solwagsatictisnich as di chl or onet hane or di ethyl ether, at

: gwf :)Frgg Esgg E&g {‘ tﬁ’er teé'gz?ptlgawy ure Qof\%n)?(grheré%% Iy%?rg: nwéj\éeaengﬁtgmer and

ot FRIFRLY BTeAnaRiGRIPE, e EMPeRSiR ihAIFOmREREF OneesMERiRMEIS 2 pempound and

hous substamigly ted of therogpdsitesnantioraenar ihe @omdousy. AtypRethpdally pure compound

ZSCOIEQIQH'BQS drddkdr llr)an a@:o& BE% bg@ggﬁ?fof F’g&: %hﬁuohh@ﬁ@r t anpiljun:h &1l less than

orirde I n or onet
ége% ?&/ g&Wﬂ%ﬂﬁ %prpfs“feeé]a'ﬁ‘%'i“ﬁa"ﬁ éﬂerﬁoap°l§6dn<emp§§mb'vlqrﬁater than
1, 4belit 8Rabyeweighteaf pherpantianierof the fdmpourddamd R4s theniateut 10y weight of the

n= Q)ppd'ém@rﬂl&d& o@fhefc&ﬁﬁWJ\dae\feh m}e pHefErabif? Hﬂﬁéﬁhé\'{ dbbut 95% by weight of

22; %p%) éﬂ% tlsc>m8rf %ucgmf;éumz ?%%Sss gv BP%& §$ iy gflgfbt o\? fhe opposite enantiomer of
30r e de ‘f°6‘ﬁ°%’ taRd AeettRsFieratiy greater Xyan abpu 97 Heebitweight ¢f)dpe @nantiomer of the

a sompoatd d RestRarsabolt 36ty Height Uﬁh@&;ﬁ)bbﬂd@n@ino%érfohhéléﬁmpound

di i sopropyl am de, fol|oweg, by pBLel of the

|nterrred|ate anion with c ), in a suitable

sol vent G&15thschemesaio %MHS?Eﬁ'ZB‘Bd?eaFPmP&t‘"déI%vﬁt'@\ﬁnﬂon can be found in the

t erfpanpiasiseatorftereinrd hour s provi des conpounds of fornula

as(111). SR Sake QQ@FM Brb&eﬂ@resc%bﬁr?wg( referes@d to synthesns pf compounds
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byacﬁﬂ?f ét(a@&%ﬂb@l erﬂc g%dcbg%lcﬁerchg %&Moﬁ*%e%?e‘sqgablood slflr{aam 8|rectly from the

or 1 napparent cau
ast"At%, enphysenat ous asthma, exercise-induced asthna,

20 al | er geformuialions cuitalgé armral adrhicistastion intlthe Goldt fa@AUMTBNs such as tablets,
OC EdpBidds daﬁlﬁhlng?‘ﬁér{m&es igfidRCdr pgﬁdeﬁsk%s? ﬁé‘?dﬁg lla}{d-ﬁlled) chews, multi-

bact eri al or v
noftE Pl e S &P PSiemen i (Ofa, myGHedRSe). owies
syFRﬂ?YéﬁEd'lH'dfquﬁ@m olytis, 2. chronic or acute

br onc hagqustormultibriRNaciuabl %&Bérﬁlom QH@lBhJ 's?rupssamﬁlehxn@' $UeR Yotmulations
o5 Ob?,%)l' b‘ecﬁéeg Qs fllﬁgdin %ggpcbr*%g apsules ar}ds t\y/a,]cgtlt Qf!l@ ﬁ?B’é‘ef for example, water,

et thqr@byolyeg]ylep%glm @f?éﬁ?"ﬁ JSIVEgh rpaihvicplitigbeapr i puitable oil, and one or more
obertulsifgihg agenGranidiof bupenaing ayensi LlW&ﬂ\dJldﬁ@\%&ﬁhytah@tbel Srepaired by the
m%@&u@tnt&%h@f“és%ﬁd dr OBl rofil <AdPhef ONSI ST Ng of chronic

€eo0si no |I neunoni a, chroni' c obstructive pul nonar

di sease 6(555 unds-BSPs {nhention; MY qlepele YsRY Birfpgt-dissalinghfask disintegrating
30 putiasageipynsesaginassthore descrilpy SpB@art Qpisiot indhedpentic Paénts, 11 (6), 981-986

aSﬁ)OEihr%t a4 BhdnN266H Ihe GERRUE RAWHICS |scvh&Fp€Fé§e@rHeZe‘fﬂj b)byeference in its

W’SI bl e, progressive airways obstruction,

respl *Patory distress syndrone (ARDS), exacer batl on of

ai r way sTohippleydosagadermeidenendeansieiger: te drug mey elre wprfeg 1 wt% to 80 wi%

t hefriesdyosageckomm, Invpey/ fypickills s 8 wih ad 6d ﬁt%ﬁ&%cdogég%c%w iMaddition to the

35 pu&rﬂa) 'EU é(s Q%ﬁ} gJﬁ?‘allno{]Hlsuﬁe%?rﬁ oré%]mptles of glfmte%ant? |ncILde sodium starch

br @\‘?8 met Isgdufrp] eﬁar hoyy %t%ﬁ%@?ses QPIE'E’T‘ e‘aer’Fyﬁth'hEe"QPW groscarmellose
Cc ospsiugit ¢rospoddone, pulyényipyrediadae trhashyl @Ouldse, Middcyy3@Mhd &niiesd| lower alkyl-

brﬂBQlﬂJtJd ydroRfpfipiAl (Qilu%scp @R}ﬁ I'Brédeﬁgm{eatsarcﬁ Iaﬁc; ?odsum alginate. Generally,

chi
8 BB 50 R B P Qrik 28 Wy Y Gem S e 1o 20wt of e

40 prepsedsiferms, st aphyl ococcus or streptococcal bronchitis
and VeSBlrQiHJsaire Bér@ﬂiﬂ héeh% m@art B6HakiGe hl}dnﬁs koh ltgblét fofmulation. Suitable

o SHERRLAS RlorocR el BEE otisvatir fyeliibhe Pk natwatgnd syt
medtiSr PeRnytpYrERlideneq meﬂwnlquo sarcomsirosyprony esflulesel ansd hydgoxypropy!
br oetinjieidsa s iTaplets awy llsalcordain tiRBAE)| e &Shdiose f(HlShd‘h?Jrﬁb spray-dried
45 b QEHoRdRkd, Qﬁﬂyﬁmuscéﬁhra' e I@J Ph iy 92&0?%&3’ o SUFT%XG s?rgntol microcrystalline

bropchi ect asi I ec

br¢ SE es@(“ﬁ‘sai"é d'b%"%/ﬁ?FF’HQPOSa'?,EFé@tVC’@F the invention is
the use of a conpound of fornmula (1) as described
herein, or a salt and/or solvate thereof, in the
manuf acture of a nedicament for the treatnent of a
disease di sorder, or condltlon dlsclosed |n

' A ”~ I o o o, o a1



Anot her aspect of the invention is a conmpound of

formula (I) as described herein, or a salt and/or
weolosmrss her eof, for use in treating a p38- neREIB2A05/002837

di sease, disorder or condition or a TNF-nedi at ed

di sease, disorder, or condition. The present invention

provi des a nmethod of treati ngzé mammal , i ncluding a

shuman Delyg m.w bdb Ao/ ik e @ggans gémsa SFATBUWE Huryt suttate

for mul a eutica

so|ao%\t’%lv ? é%fa"d 9@15@*8 StcB @ siigop d'%'ﬂeeam g@e NYhen p{repRt| syfiace active

pr @génthease typipally mGhoorits birfemtoi2ng%do |5 38% ok thie adbét] atld giziaste typically from

di 9erdehko p\r,to/mn,gltgmepn or a TNF- rredl at ed di sease,

di sorde r .co ncl udi n

e g, - Fabie g Bforkly G WS Bt s Boni Saflar (pm searate,
10] | ginegtearBlovecdiumoitgend &imagteaandi miktyree of mgansaiba stearataivith sodium lauryl

W tsliptate. afubrk@its YeheRMDAIEbresaht iR aRBURROINI0.05 wio toMél A% priferably from

or o%mlt(;s@g}dc[f%ta%%lvate t hereof . Preferably, the

present |1 nvention provides a conpound of formula g ).
or a thF‘ﬁ'a&@’l‘)’FFtE’a?'l pargdienispringlyde  andiraxidats, s gpigrante  flavoring  agents,
t heresafativdsand asemaskingragatsi ng obst ructi ve or

15i nfl am@ieﬁ‘fpbéry%tfé@o%taﬂ'uﬁ%%& éafwtmgfﬁ&ﬁ abdPFo wto% to about 90 wi%

etiolo r hogenesi s, 1N .
obEPpe et o BHAS s 3 Al b S ahost 19 i giimegrant
e Bheironsaou 128 Wi togteut ewtirubrigant onsi sti ng of chronic

eosi ”Ophéb\e't Ble i3 FREYTIRI Bmp @J@é@mre@ Jnm;yrram w/fampwbmnwét blends or

d' %gr%c'n% bends ?;]nhg %\atlvepgy gﬁtn gal é gwg rg{ugﬂecbrmeﬁ 8?ngealeds or extruded
20as§6‘€feal9%mmhh figahybgrmuigiopmyay linglude §ne Ramarst layerszangl gy be coated or
| 1 ussoatesiobéreapspiate@r essi ve ai rways obstruction, adult

r eSp' r aﬁ'r%rféfrmglhtﬂ\ Féﬁeébé'a‘ééu%ﬁ m(d%m Ph%?ﬁe%{ cggls&g&e I%tms Tablets,
per - react |V|té§§0nse

© hUPLybYH obePengs Lok acbmas MarFRL DYk, Mot Y o 280 (SN R-6267-6918-%)
puthesiisalrsprenf peict ie nsinmntedderen by rutmeroé inwd abtiater t ype,

25‘5‘t i ol 0g¥elid QBrmﬂﬁﬁJﬂQg&r’cﬁﬁ'a%mlnisl'ﬂatlgﬁrrﬁa'ycﬂcéjoﬁgr?lﬂs‘?ﬂJT['Babé Ritediate and/or
ot SRAEE8 e Mosift Taess el uch Fgyag SUS iy gusod- contole.

at éﬁﬁ@e@d@ﬂ@)wemwequ‘@spfedl ated asthma, bronchi al
ast hma, s@eBembdiftl rasabémnulatidnt Brea5dnBaY in Uf§ PhtBstING. 6,106,864. Details

as%h&ﬁer%@lﬁglg q?%?a\ée ?e%ﬁ&ggh%gulcﬁ) ag glpﬁ: enelarSt H %pefas?o%f ahd osmotic and coated

extrinsic ast onne
3005 Stitigs LN bsfoynddn Yarma Aldh Slgimeneuticaispinology Op-dines é5(2) 1-14 (2001). The
No nse @ pheving $urh Reachibre@ortlbliet relcassis h@nbeﬂﬁp\h}b&)ﬁﬂ&ﬁwu Fhe disclosures of

as ‘iﬂ%@nefe%ﬁ@ers Q*eﬁrﬁ:on‘p&gfé& ﬁé#elrﬂ%/trﬂgr@nce% hél Sfpgidduced

ast hma, ai r 1 nduced ast , occupational asthma,

i n%@%ﬂ@ﬁﬁ#ﬁ—' ! Dcaused by bacterial, fungal,

prot oz o &ie, compoupds ¢f|the] imertion memalscnmmnhumnaergd diregtiyt intarshe blood stream,
351 NGitdP rRse, EbStlr{?dTEn |N¥€}ﬁ£Zngah nélﬁtﬁﬁle SHAAS %Tepa?é'h%ral administration include

br %g gths mtraa erM? Htr%}erﬁ?ng?l }éth?cla;] mt%yenincular Ilr?traurethra? intrasternal,

provi des a
phﬁ\“ﬁ%@;ﬂﬂ"éfa#lqcs}‘aféeé eyeuinpeys Sutableydeviser fornacenterab adiistration include
f OheadBdintididgintdd hdagle)afEctrY, feeBlB-Sbé nettbrg Qn@HiuH@rﬂt@Ei‘h‘uques

di SeasePéf{grﬁP Q}ormﬁgtﬁﬁﬁgr@%%&@go@r ?Iﬁ&ﬂg th 1&?{7 cc%ﬂnn excnplents such

rovi des
40 Shé? A eFIoREaey aqd ouffsringnoents freferably ip Pﬁt f'P'ﬁe"r '@c?f) but, for some

i n apdfieationsnihéyerodylheanapd suilablydatinglatae ad a Sterlle horesiubdg solution or as a dried

Ob &drrh Wel u‘é&i |Péon]uﬂétll)mts9iraﬁle %H'Iéf@ﬁéh e s?e@i%s Eﬁog%ﬁl -free water.
what eve genes

part i cu?t ar X’E‘F?'%'B%t ?88‘?'%%/%' %’FP gﬂ?qsa‘fﬂ‘?ﬁ't §efe ﬁ?%% for_example, by

di Yeerdieationamayireaddy heeatsawlisiesl using stdndardpharrhasegica ugehniques well known
45 C O fthé&sb ski@d @iftheCdd ONi ¢ eosi nophi | i ¢ pneunoni a, chronic

obstructive pul nonary di sease (COPD), COPD t hat

i ncl udes chronic bronchitis, pul nmonary enphysenma or

dyspnea associ ated or not associated with COPD, COPD

that is characterized by irreversible, progressive

ai rways obstruction, adult respiratory distress

syndrorre (ARDS) exacer bat| on of a| rways

oy o o e a o, M N 1



respectively, in which TNF plays a role, either by

control of TNF itself, or by TNF causi ng anot her
woovekeses t 0 be rel eased, such as, for exanpl epC1/iB2005/002837

IL-6, and/or IL-8. A disease state in which, for

instance, IL-1is a mjor conpgnent and whose

production or action is exacerdfat ed or secreted in

5’ €Spons ?het sglua_lw:of g%&%ﬁhﬁ%ﬁ{/g{tgn Q{led (fnotné brgﬁaqlgn B parenteral solutions

di d
:03% RS eiEsn Pue us o APPIGPTIaie, SN lepRatfues, Sechsthe iggorporaton of
" p38ubiiyderhansidg agemtdi t i on" refers to any di sease,

di Sgr deEorm@EtioRL o iphre REral R létﬁa%naﬁ\'ay b@rWerIa{ea Q¥ ‘Bg ' |§|§\led|ate and/or
condt

cr TRk HEIPS RoaiSigaiainiaP Bisiedhstnely jece. convotes,
10 n dargetad %WQWP’W@EQ reledse. Thu$ eqmpedndsof by ingentiorf gy bexermplaied as a solid,
| L-sdmi-sbikd; b, thixoiebiciquiti kor Sdmifistehitioe asah imbiakted depotrdvidihg rioaffied release

' n%# @Qca%tlvelcltim;}buhdS &arﬂ&éso& sﬁagﬁj @Q 8nsamgu3®18' qe éted stents and PGLA

production or action 1s exac or Secre
r e SPFEFERE %0 p38, woul d therefore be considered a

di JosichbAdmimsliatohed by p38. The conpounds of the
15I nventi @Iﬁb &ﬁ\ﬂoupé’s 3 8 Ghvbtiok h\gy Lis&Bd MRHisdly t@pncally to the skin or mucosa,

TNE- It
g B PN oAz PR ar Ao e 1fbse ROudR gels, hydrogels,
patdtipnsu lselutiondh ereamns, eqinyhentsa ridsting reowdérer dyessings, feamps films, skin patches,

di s@@&eﬁnpcah@cépa@eﬁ fiBdIE) \bBrdaled ardl rﬁ.sroérﬁmst.das L &RMBE My Ao be used.
p %P/plca c%rners %t{dgaatlcoﬁjc{l C\A(?art]q Fn%ngra ﬁLllgmd %rgla S/Ihlaa petrolatum, glycerin,

Su C
2°ar PRvsthvese gygh lP’@@[let‘?] ngtmht Reinetsationy gofagcesy ey Pg Ingorporated; see, for
0 teapapld, b PhérinSci, 88 G0 9553938y FNN@T HHidMiigah QS dISber 1999). Other means of

ar ttJE)fchlt 'a% mlsﬁ’a\(&p' |l1§n$d@r BL\M%?Y Qé&%pé}gttonr Iy §rﬁo§hor@§§j phonophoresis,

gouty art neur o
O R o ke et oy il ) riocion. o
ne discpsatdsiotthgsa referentes)ard incogorated hergin hysefereficetirhieir entireties.

25CO0 g'p OUNESmaigtioRd Yor tQMéa?&dnﬁtﬁgtratlc(nf r)\a)mél irhliged to3d r:rﬁrﬂécﬁ@ec' biR¥or modified
an si | ase

ST i N e e —
po§ﬂdm@é@m%ﬁfﬁ$asﬁ nf arction indications), thronbosis,

Comfpasd/inksnakee Adriiniftafidnur €, cardi ac reperfusion injury,
and COIT‘% go?f%bu‘ﬂgss F]fatﬁg f?\%n%n ?an%lggqbg]xyn?&sttggc? In rﬁ\ alglo(r)gy inhalation,
A

heart fal
30cam@icaitn/bpadier of 3 fy Pg\tfq%l&!}hefmﬁ 38 PSCIRGIA £XERE, in a cly blend wit
hetaotosd)agias & tnixek @omiidherit pahiel] oy earodte, atixdar withnphospholipids, such as
' S%h&%ﬁd;ﬁéﬂ&mé%&?@ @y %ﬁ&gr |hr{£%rer°£‘ &k 63%“5;9’9}" ﬂ'grﬂré/ pressurized

byp ﬁ ger usl on | n#uraﬁ renal rep erfusi o
in Jc?ﬂl%) er( P5PraY ﬁtog&grrggnefe 5y { Wleallnﬂquj?dgpﬂmcs to produce a
t r &ivarenist)s W€ netallizes | voitb eat \Ml&laui fhaj useyof (@ uitable propeliant, such as 1,1,1,2-
35nelt5tr@ﬂﬁ>g:@fﬂ8rfe&i h,V,Q,z@,Megﬁﬂl%rop‘J&n@ @fert |ﬁt%|nad3laﬁs\é OtHe powder may include
dy%tbloa Isu%?aréqvn for eg(zﬁnp?e ?rfltgs d xnn xanpl e,
i SOr n r%mf%YFK? % apopt otic
conponeﬁ'ﬂ‘-) Pffé@&f@ﬁd aentaiey: FRYMAE BPTay, ditasizes cor nPeuliker reopsaing a solution or
di sespession kdithd mm@élmﬂ(sﬁof tlosrRamien captehg, kaﬁdeaétﬁd’nai aqueous ethanol,
SC'o?EQ:ﬁi’t ?‘r é;eﬂ{ fgr hEHe#H ; sagbqlzﬂ rdr %?tgﬁ’o?rlg resease of the active, a
Han

neuro di seas
40 8fP ﬁams & 306701 PIGASUeglen, ser Pﬁﬁqf%lﬁw&ﬁv oleic acid, or an
bowidoladiceeidse, Crohn's di sease, gastritis, irritable

bowe' S B EUBin aQﬂppoWhé‘r%F E\Isré/rﬁloﬁ ®drinfihtdn, tl(esarug%r&ﬂ:ﬂg itFonized to a

seases

) 35288800 B RoR s PERrn frtcoliats sl umRe [ty bpachved by any

di aEfé?nﬂétercemﬁmntGpmnHWd susheastspisal jed enillingr fluishtzeid ged Imilliniga supercritical fluid
45 N0 P@LEEYIBY BRI HsnoPatidies, HPIpYRswtb hedBenizaA8r] oPPRY ifIng! ed

macul ar degeneration (ARVD) (such as ARMD-atrophic

form; (u) ophthal nol ogi cal conditions, such as

corneal graft rejection, ocular neovascularization,

retinal neovascul ari zation (such as neovascul ari zati on

following injury or infection), and retrol ental

flbropla3|a (v) glaucona such as prlnary open angle

o o NN\ A N\ o o .



(w) acute injury to the eye tissue and ocul ar traunas,

such as post-traumatic gl aucoma, traumatic optic
woessopasdy, and central retinal artery occl usPOINIB2005/002837

(CRAOQ; (x) diabetes; (y) diabetic nephropathy; (z)

skin-related conditions, such _3s, psoriasis, eczens,

burns, dermatitis, keloid forn&tion, scar tissue

sf Or Mat | @4psuigs (Fhadd) GbrRUSIIE 1rEth JOAMET ﬂpmeazshsté@ &Rl ca@Ges for use in an
g?g aQer Oé mfuffm&?nt 5 ?o’rmaé'{(:(p to contame B3l Howder ?\E(m thé conbpourk%’ of the invention,

ops@wtaalﬁmgw% bagef %'e'n AY lﬁstosec%@mbuaad §é@6?fd‘3’?°9 mogifier such as Heucine,
I Nmaditblp Rr GWagh@siung R&aRYe. ThaClldosk amae ®6 NghRydyouk Cor in the form of the

acﬂ%@c{hyﬂfﬂa Wﬂ@r‘ébl? Gﬁﬁel ﬁ?e‘?”éﬁﬁeﬁéﬁ%ﬁe"%‘p& q\%}ude ’%)@?n gﬁR&e maltose,

(AI , pneuno I novi rus
0 nFRitol, ¥yl frugtage; f?é‘?’ﬁ%a"gl"i’rt??se (bb) myal gi as due to
i nf ect i Arspitaplecyolution fampulation férdese ieradocdtorica WBing Glectrahgdzgdynamics to

t owoeucs EQH&‘m&VHQJ SR thoh{ )paQ&idMgW%oﬂb&uﬁ@&Qhe iféRtdn Rr actuation

reacti on r af ect| ons; g
Do A pe el me e 8B e b B S A Bl PleBN i compound
rrulot thep Ingengen. efopéns:; alyepl teril walerdethanodndtsheiunh eiferide Alternative solvents
151 € WhiBKIv&) He\iBe il SiéRIBf propiidhe Qﬁcoﬁﬁéﬁm@y&ér@ %hcspoly(ainméne glycol

pat hol ogi,cal Ela\}a}ét s&ﬂ%sm?eln{h?rﬁﬁg %orﬁ&ﬂ%‘ o g\rpe)%tenéc’réJ SUchXaS saccharin or

hemagi nomas_ (such
an§1ENaTBr Mo f MPh en addsBhigr IAse f%ma'awas@ ufhgr invention intended for
nethaedistrapbsabainenist@hide) beni gn and mal i gnant

tunor s/ Fbgrﬂﬂét%ﬁé %or! u%\eﬂﬂltr@&s&%ﬁﬁmm&#{c@ yarFe %ﬁhﬁ’aﬁ@d%&\le immediate

ca nc raln cancer, bone cancer

20 o PRI PO R P8 o H%‘f(P'ala"‘lfaFP%'Yﬁ‘?'tﬁ?ﬁ? (3 Mpgitied release
ba$erhuladiend incigle delayeda setkinedc euisef-neamiclledratgrted aridesdgrameried release.

cancer mumalradSof hryrboﬁwmmers amaerbss@mﬁeafosage%ﬁmsaa@ralned by means of

Canceﬂ/é which Idehvers a metereg r"f} nanlts in raT&:ordanoaenvs(/:ltE ge 'é“.ﬁ.eﬁ'g%‘ are typically
cancer, I'ver cancer cancer pancrea

ov 8?'?"&?\" e @dminjster eéme\ﬁr%chqiose ah @Eff containipg @ defired moust efdke °°mp°und of
25C alfheartiventK.i The GREGIR Baily Woke @Sy Oatiiteréeinla Siyth 4038 i, more usually, as

gﬁlg;w gcﬁdggeesrtﬁrotm&g%ea&a?scancer renal cell carcinons,
th

kno cance that affect epithelial cells
1) |eukema; (nm |ynphoma,
such asCénpends of yuemrtvemn man by adyisternd eclallyu saginally, for example, in the

er tfd% eofrﬁts@ﬁéﬁlt&yslpglsan( QP LnéAad COSR HifRérSis laNlakiSHaD Blppository base, but

neo a; t&gg%a 1 é asi s; [ g) a fibrotic disease;
30(r?'§)"°H LH8ne y espd B8 B0PS on:  (tt) acute phase

r esponsExmylatiops fon w@l/m@al agminfstritioh @Ay ibe riemalaied Selpesimmediate and/or

anehotktidd reigase NM6dificdGel@ase f&rMU)ttoﬁ@iﬂ&lh@e &RYEK., su!ﬂﬁﬁ@id)bﬂlaéﬂ- Ceontrolled-,

sh?ag; ted%&pr%g{aé%ga o ger exia; (ww) mnycobacteri al

seudor abi es, (yy) rhinotracheitis,
In, i nfl uenza virus, (bbb) herpes virus,
35| ncI ud| OQndmemqsetSths iinvirition mey dlsode taypidistbred ditdéyltp thelegs qr@ar, typically in

S' Rl 16 c\f'd'fd;@ of X%cr?n {eh@yspaglon(o? SEdtiohNh R VE:‘EIQ@' A 'dj[ng‘d sterile saline.

varicella-zoster virus g
E r ﬁ) rggq,t Pngl.lﬁzl.vtatge for ocular and aural administration mclude om ments, biodegradable

(e.g. absorbable gel sponges, coliagen) and non-biodegradable (e.g. silicone) implants, wafers,
lenses and particulate or vesicular systems, such as niosomes or liposomes. A polymer such as
. 40  crossed-linked polyacrylic acid, polyvinylalcohol, hyaluronic acid, a cellulosic polymer, for example,
hydroxypropylmethylcellulose, hydroxyethylcellulose, or methyl cellulose, or a heteropolysaccharide
polymer, for example, gelan gum, may be incorporated together with a preservative, such as
benzalkonium chloride. Such formulations may also be delivered by iontophoresis.
Formulations for ocular/aural administration may be formulated to be immediate and/or
45  modified release. Modified release formulations include delayed-, sustained-, pulsed-, controlied-,
targeted, or programmed release.



(fff) human herpesvirus-6 (HHV-6), (ggg) human
her pesvirus-7 (HHV-7), human herpesvirus-8 (HHV-8). In
waowbhessenbodi mrent of the invention, there i SP@E/B2005/002837
conmpound of forrmula (I), or a salt and/or solvate
thereof, for use in treating a disease, disorder, or
condition, selected fromthe &t (a) to (ggg) above.
5A Bt B gdi ment of the invention is the use of a
co romula (1), or a salt and/or solvate
t her eof POWWUP??eOf fheriRyPaiion may be Fompbingg Wit apibla macegmolecular entities, such
t r eaityclodexttinGing eudiside dalivativediBsreof o polyetiylink iglytol-Sekairirigelymers, in order

f r antpn)@e kh’eﬁ“l@&m} QisdHEIG raRP RS- maﬁurﬁel;lcagvyiqgag hfrand/or stablhty for use in

I nvention Is

nmbodi
di §'éya‘§g:'e aiﬂ'%‘?ﬁ"fﬁ"é‘?" mgges oL A sel ect ed from t he I i st
10(a) to Puwggyclaibxiire conniexes, femerainple,i ate faudd ng bew detevalip useful for most

belbage oAU %Urﬂ@st?éﬁm LSS BolhMBuSeH Shd H@rﬂﬂ@usndﬁ"c&hp@(@s may be used.

o 5 BBy SRS Ol B by b n st
| né‘éqift"? 01 R FadiPs Blup’. qiselepilizer. Mag cerpreniyrrsert forghesg ppB®es are alpha-

or , Bét-4me Gadine-dyctbidex@ms Cexaipibls G WhBRTAE b RAUMLIR PCTT Fubition Nos. WO
5I ”54/@%“?8@4/0&5%%%%’% PQ&S&Q tﬁ%noqs%gsuﬂ;e%l'@ t\]/hlch gre u!ico%orated herein by

contr ol myogenesi s or treati
ov ESP58 IndbeirSAtTetSsd/ or for treati ng chus
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of letglﬁe fopc\,/o%&;\ilngfpatlbp&%dc%% {sﬂi‘énsp WS%CK% %Lllhg %venygndncnl@& two or more

be adm nistered as cr
THEpeFRRPRBEERAEH FROOSIO SbgaRh 1ot Wi OB PG of e inveniio,
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their preparation will be readily apparent to those
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froma sachet. The conpounds of the invention may al so
be used in fast-dissolving, fast-disintegrating dosage
wo oooem2ech as those described in Expert Opi ni POT/IBR005/002837
Ther apeutic Patents, 11 (6), 981-986, by Liang and
Chen (2001). For tablet dosage forns, depending on
dose, the drug may neke up fréhl wei ght %to 80
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t aBI'Qf@e numdst eft'@teaﬂaé!@m@@ pRMPRLNds. andrenaiskillefl inghg arh pangeasiily Adapt such
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O her possible ingredients include anti-oxidants,

colorants, flavourings and flavour enhancers,
w@e@seensat i ves, salivary stinulating agents, cpoOl/iB2g05/002837

agents, co-solvents (including oils), enollients,

bul ki ng agents, anti-foam ng agents, surfactants and

t ast e- nasklng agents. Filns iﬁoaccordance wWth the

|nve [ | repar evaporative dryi

5 or SRS St P B o0 oo s e PRite Wit Sigpounds o
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muscle, or into an internal organ. Suitable neans for

paﬁ@%ﬁ’—%@%—ﬁl stratl on i ncI ude i nt ravenous,

|ntraventr|cul ar, |ntraurethral |9,trasternal
intracranial, i ntranuscul ar and supcut aneous. Suitabl e
devi ces for parenteral adngni gty n i ncl ude needl e
(i ncluding m croneedl e) injlecflor edl e-free

f qués.T The conpounds of
ni stW¥tzed topically to
dernal I'y or

injectors and infusion te
the invention may al so be
the skin or nucosa, that i

transde nds of the invention can als
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fluid processing to form nanoparticles, high pressure
honogeni sation, or spray drying. Capsul es (made, for
exanpl e, fromgelatin or
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Formul ati ons for inhal ed/intranasal adm nistrati on may

be fornmulated to be i mmedi ate and/ or nodified rel ease
wa@i2006021880r exanpl e, PGLA. Modified rel ease  PCT/IB2005/002837

formul ati ons include del ayed-, sustained-, pulsed-,

control l ed-, targeted and progyamred release In the

case of dry powder inhalers an& aerosol s, the dosage

sUNichrefully rdekaiadibpask At ansadith carb¥mdte/ eTM‘hioﬁBlng@ ot Sxtracts were
a [BLeh G ML&{AHCOU@: Lo mr]_ o(gq(a;gge &ﬂan. 3 {nee(1 X 100 mL) then dried

i nvention are to a
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t E%g‘) gl’ttl %géténﬁﬂe WNaE B6IE] & 89 WsidEA N gUeStSa@r{ edo h)fls solutlon was added N-
i i
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sterile saline. The conpounds of t e i nvention nay be
conbi ned with sol ubl e macr gnol entities, such as
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i mprove their solubility,
t ast e- maski ng, bloavallablllt 'and/ or stability for
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| nerer had (doss8157 Ratdaht5.9Ap o9 (na t3i H) 1682 I 5=1.28(D120 1 HY 7.4 #2/=8.72 Hz, 1 H)
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the invention there Irqyl_ d_a oharnaceutlca
conposi pT 1ie 5T ot o

salt and/or solvate thereof and aBpharnaceutlcaIIy
accept abl e dil uent, carrler or adJ vant. In another
aspect of the |nvent|on ’ Prpvi ded a kit,
including: a. a conpound ¢ NI), or a salt
and/ or solvate thereof, b strucgons for treating
an obstructive or inflamms oriciai rways di sease, and c.
packaging for containing afand b. Preferably, the

obst r uct. i2yseDinlord- mfldoadﬁaa&paédbnahtswwﬂh@% Btirked erDuso mL, 0.5M)
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pres or nore pharnmac
P B A ERer g range sl Tt o EEF RASREATIRTHE (50 m) an he e
conpound i n accordance with the invention, nmay

conveniently be conbined in the formof a kit suitable

for coadministration of the conpositions. Thus another
aspect of t he |nvent|on |s a ki t conpr|3|ng two or
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separate conpositions agai nst one another. To assi st
conpliance, the kit typically conprises directions for

w@ehwbn2ss4 ati on and nmay be provided with a so-pel/iB2d05/002837
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menory aid. For admnistration to human patients, the
total daily dose of the conpounds of the invention is
typi caIIy in the range 0.01 n§2to 10rrg dependi ng, of
our se For e
AR st R G e By P BT P 1 Dot g 5 a yeton
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erbodi FEnte F SpEe ;S’F‘é‘g%'f’ﬁtbyl Ff?\?'é“‘nf'?do??' heruot: SiopRialiigRsIn fas a crude
t resteiapeypreparalinn rem pgllize, dommgwekhows as PLEWSI(madhasen frovh Blocatalytics as

On@R 953, BB 8s AflahhériRbuikd SisparRidh). ¢he.agr?z%1§ is c%sé'i*@d in the CAS registry
o- adni ni st ered. t

a_p
oitp 8 BHpapieF=RoniFuiber flt B 01F18En e ediiondngspepme cescaton
H@mbqfe%nEﬁ?e?ﬂ 1.4f Theaetzgpéjssknovedd davel Brpad supairate shiegificily towards the
prmaﬁgieea al wiGd taclgdof, eskRid Tﬁwﬁpaéd 4Biifi§ Gs Hi@ertrinkd using a method based on

Q?QP&SQnéﬁ@egéeo I a ‘-Iltar tbrn Lm;sleo%‘it) {slth% me?un! gfr%%'me which

sue
as!'b‘tﬁ“éfat Hnel §§aﬁ@§%butw @gﬁ permmtes% EBRAPAAE. Thsrsesparaton reported herein

adeliE-Af)ala dubRNSPOUS LalyBIPHE d5Eh daG@ BIEwRgréNB@ Whh a declared
Ofacw%f L% 0MigQ E’otewcon%}ﬁar%nd%trn%/n:'{%": i nhi bi tors and/or

p38|n|b|tor nown in the ar re typically, the
second U@dGRsdighlorecafiucenhenvilettianglnt s wi | |~ be sel ect ed
f r om a(1$)-f {26-dicttiore- Bﬂwonbényt)élmalpehdwmaagemﬂoend fsst)us etk schemes

h%l@\lvnwaJ Bepdr&d B’? a Sé?nbﬁ’\qmnnbfsénEﬂﬁanrhydrolysn?q of racer?lc 1- (26 -dichloro-3-

¢ SRl e, SSerEs B PR Ry o pn s
ot%‘%ﬁmet Befapamic i1 ¢2.6gishiers-3-fluasophenybetbid chcetate renapound @) was prepared
deesrdigftesche@Me ANd i ncl ude the fol lowing: sinmultaneous
adm ni stration of such COITJOISthI o of conpound(s) of
the invention) and ther apeut-rc—age t(s) to a patient
in need of treatment, when such conponents are §

f or mul at ed toget her |nto a single dosage form wikch

apart fromgach ot her intotseparate dosagel forns which
are taken at substantially "tAd sane tine by@ald

pat i ent+(2 sbierceBaiorshbity) ARERBIOAS) IS8 diavh BofoRdRds @0 ndl 2.4 mmol) was
s %Q&'ﬂ%‘& ls tu*oé( ok PB d?’c%ll% F TR, JcQtoS‘r%thneﬁngEP atalog # 52,204-5) (207 mg,

seuen adm ni stration

rﬂ'a% 8- ofanhygieus; (R Tf&rfe%?ﬁw 't“h'éfed’]t?éét"reé aarg@ﬁ fe(nggrature for 1
t (D hepave$ @vapoiatednioegiveod cbiodeas ok nesidueh ehes wBidue was purified by flash
gg%ﬂ&\@g‘ép‘hy ifing Wt%—)%"ﬁ gt@@"ﬂ ﬁexgﬁegmoeﬁ@tkoﬂé] uﬁ(ﬁr A* Qg 9 colorless oil

arate osa e forns
t i(F2&9pY8&mme): %ﬁaft"/r wele): MPM?CQ (MT"@ 708 1EHIR Wsz ﬁ'@'@@fvrm D) 8 ppm
b teae b=6c8204z, BHYGE.08 (S 085 B 1 HNB.ST EUED(MN, $ #) 2l 1T-ONPYAEIA)S
ar e r eh 28 &cthiRS-3 fkhhanhdudl £c\é@$ (l‘«é)eké‘e'% arﬁl‘#ygfﬁl? 18 n'?LalIéjmmol) and

ent and__sequentr a n ni stration

COMSPRALT G 3t ™ ﬁrdwnﬁdegfj SegrenYiply 9 Avaoletiendf cgmund At (22, 105
t imamoh ekt mlcof k@it ( Fe reasticn nuxttre @a¢ stirad atred @perature for 12h and then
t opblERAle gNE@VedWidh HABIRBEThE rédidie Wk PUlRE 8¢ flash chromatography
together into a single dosage formwhich rel eases said
conmponents in a controlled nmanner whereupon they
areconcurrently, consecutively, and/or overlappingly
adn1n|stered at the sane and/or dlfferent tlnes by

g o o S -




(i) COX inhibitors both non-selective and sel ective
COX-1 or COX-2 inhibitors (NSAIDs), (j) Oral and

w0 ndvaloedsgl ucocorti costeroids, such as DAGR  PCT/IB2005/002837
(di ssoci ated agoni sts of the corticoid receptor) (k)
Monocl onal anti bodi es active agai nst endogenous
inflammatory entities, (1) b2~ @oni sts, including

I

5 OQQgﬂ%)PQQ?% E?%Qqﬁ ﬁ%&és’? 4;\51*&‘8%% c{ HP L %&llo%ss J:nl (QEff g; 9.0 mmol;
an@58% Ve cEYNRR (497 Milg oaosaiam- mg})pm mwoéaﬁ;&g HesBHMS1 (s, 3 H) 6.62
ageqtsse.sq e 1 HPh2et, e 46 194, 1MRY .49 pd, 088 &4, 5 0ROt epses

(MWPs)., (q) Tachykinin NK1, #ﬁ rgj NK3 recept or

antagoni sts, (r) Elastase in (s) Adenosi ne
A2a receptor agonipts, (t) Inhi bltors Sof " ur oki nase,
(u) Conpounds thatiact on dopanm ne regegptors,ge. gou D2
agoni sts, (¥ ul acer s of t hef'NFKB pa dwnay

i nhi bitors, pdul ators of c toklne si gna
pat hways $ otk ki nase, Kicrage
(x) Agent § qt can be cl asse mucol yti

N4 cordlntotﬁ'e
present i nvgntion, conbination bt t he conpourds of the
i nvention wifth : 59 H3 antagoni sfs§-2- Muscarinkg MB

receptor antagonists, - PDE4 inhibitors, -
gl ucocorticosteroids, - Ad%n05| ne A2a receptor
agoni st's, - b2 agoni st s/ Modyl ators of cytokine

S|gnaII|ng pat hways Sﬂfﬁwﬁs syk ki nase, or, -

Leukotri ene anta 3ts (LTRAs) including antagonlsts

of LTB4, LTC4, LTE4, are prefprred.

According to th i nyentiong carbraati on eof the

conpounds of the | nvént®8n w '

gl ucocor tieest eroi ds, 4 n pa

glucocorticosteroid+ th re

ef fects, including pgedrissope, predni sol one,

flunlsollde tri kol one acetonlagﬂ becl onet hasgpe

di propi onate, b oni tfe, fluticasone propionate,

ci cl esoni de, and\@Ongt asone|furoate and nonet asone

furoate nonohydrate, nygcarinic M3 receptor

ant agoni sts or anticholinergic agents including in
toparticul ar ipratropiumsalts, namely ipratropium

25“0{“ gechl)J b |5@HLq&ké&5nHa§na§l< feaulpﬂéaw ¥ phi 'e@t:troe@ 'aH RHQT R and a base
pef %Jr'lt'zep')'ln n@mﬁ@)’tv@seaﬁ’g%dpfﬁ g‘t" ZFOOdQM Qﬁtéﬁ?lug‘t@wﬁhﬁe buffer pH 7.0 and
paPtiBdih afr PUEOAY) susperisien HRnagpympedsA2 (0118 1gudls mgnol, 1.00 eq) was added
fsaldfbﬁi/eé ald, thd REuNRg i x@.lr? w%r&ﬂ& r&ﬂﬂerﬁ}é&hﬂ@%ﬁm harrr%mtammg the pH of
u
15 ngﬁgntg%cgﬁ{ %&ﬁgr[)g% Fs[: ? ?\f gpﬁghe con ers r? a lapc&gei %f trb%;gactlon were
| n MRSy R5rHELEr #reetoenmtiehi% startjog éﬁteﬂﬁ wageanpmed dapproximately 17
ar owslonder $eey etditidng). The mixihalvad ihemeitraddethreé RMYs RKE10 mL of ethyi

raae&éwtomam&h é&QaW@Q%H‘a%Bé ntm& efnq sQut of the

| ung. tg r1p @ é e CQ oun thée invention
are met dBBF1eEEIM ‘5“5‘ isobitlor Otsﬁ%{'fm)d‘iaéa‘l"’é%? aofuioneet g mture of R-1
20t hent B#gBash cmallin 4 imbtoé pwitiine lundeaimirbdee ratneisie i Mba treaafion mixture was

t hetire@\a€1dbin @iinpeRARiFLtof $h MR bl 418dted 16363[591% gﬁ’ WHI%P(ZO mL) was added to
as esc

”Eﬁﬁéquxtﬁ’r'r&gﬁé’{‘a?%aéa ol eéESt antdg%tt? X’f"ﬁ?‘ Itf‘ﬁr‘?ﬁﬁ?ﬁ? fp'”'m" The organic
pr GyEs t"fe@sc%ib'"?% driech rfifierath cryd siapotated it gien & imbriureuob R-3 and S-2. This
dembnsé mas @ekdoyi thd1@bt stpi fehdtign WWlhout further purification. 'H NMR (400 MHz,

25 chloroform-D) O ppm 1.66 (d, J=7.1 Hz, 3 H) 1.84 (d, J=7.1 Hz, 3 H) 2.09 (s, 3 H) 2.92 (s, 3 H) 6.39
(9, J=7.0 Hz, 1 H) 6.46 (q, J=6.8 Hz, 1 H) 6.98 - 7.07 (m, 1 H) 7.07 - 7.17 (m, 1 H) 7.23 - 7.30 (m, 1
H) 7.34 (dd, J=8.8, 4.80 Hz, 1 H).

CHy




i nhibit TNFa rel ease from human peri pheral bl ood

nmononucl ear cells. Venous blood is collected from
whealhbgsyol unt eers and the nononucl ear cel | s pOT/iB20€34002837

by centrifugation through Hi stopaque (Ficoll)

cushi ons. TNFa production fromthese cells is

stimul ated by addition of |ipopblysaccharide. After 18

ghour si n?’wg?s%rﬁ)gcetane o'?)‘g7 fﬁ@%&%s L&Bs 1 D&y lggl? lof.I.R“:_B @nd S-2 (048

super nat an oncentration
i n AR iR & ik 9 EMENdeY @%reqenﬁﬁ@aofﬁsﬁ Ehe saction@piute was hegted to 100°C for
t het2aonwatan(ks nil) wa addeth wethé reattion ektiee sndt @AA PO WAL x 0f was added to

TN R B WeEbus éﬂJtll)lfB 'c%mgﬁégedr igneffé}ervas (ahedd FitdrSH aha ERporated to

t he concen r at X oun

VB D Or2 RS BIGAGB BYF SEPok SHIEINGRE £6O¥he ' PR (400 Mz
10st ichigiomtre®) @@nmmﬁb (dvei7. 1sHz, THE2.@(arfi) €S9 Wev=6 .8 xSt eill7.0M(t, /=8.5 Hz,

the pyay7degrnihed above and were found to have an

| C50 (TNEa screen han . 1000nM d f

of the o0y E FelEke 50 mudTe bt Pttt VoS ikdionh s Eagpouna 52 (404

( TIF38. %@r’@é&rﬂ"de’fa etr@gqn latmpephelg aat 09 CFNYl resPiieg evdune vess stirred at room

t esérqdbranes @r B aouisl THe sbidenewaevhiordibd(4pd QQCB(SG@M).) Vs dd@ssS The cooled

5t ha&cﬂ&\ rmtyo u\ﬁ%%etjpilzerdr%ﬁm s&f 18558& a‘ieg%gt?c ac%q{rﬁgr soﬁtrc'dn to pH 7. Ethyl

| e§§e‘?‘ﬁ éW°1’0‘dﬁ Rl Wasadderbto sxieaskiie aw'ﬁelérfpium The é°'t"§’r‘% organic layers
" aoterevdzied ovep NaS0, Tiltaped, drdevapomied taxbeinsa vihhadolid (4636 g, 94.9% yield); SFC-

COW@M& of N »{X}Bbd A4, El)lor&f&%%)ﬁ\“:rrﬁcés' Yiles M@ 3H) 5158 (q, 6.9 Hz, 1

ag ?1]&1? %378 g@d by the TNI'—‘ assa

) e Assay d onl ng of human
0 RN - -‘, ) e
p38a T 2

obt ai ned by PCR anpllflcatlo fcmmRI\lAlsoIatedfrom
t he human nonocyte cell |in P. 1. First strand CDNA
was synt hesi zed fromtotal CHpl | ows: 2 ng of RNA

was annealed to 100 ng of ra hexamer priners in a
10 ml reaction by heating to 70 C;II fzr 10 m nutes

foll owed by 2 m nutes onlce S then

synt hesi zed by adding 1 of (Pronega, Madi son
Ws.), &Hyprogre- B'GPPW"GMTWS g, u21rrfnme'9 a%(trbwémospmnen{m mg, 1.65
of nibl) wiké Biided aeertialvl to @ 26Hkddplumin cBUBET-@®tdidhiord-3-uofdphenyl)ethanol
AMN225@Vifd, SI€ ﬁ\ﬁ@?ﬁmcfHFp(tl @ﬁ\@) ur‘B@rn&j qugfn amgphﬁr‘al\%e?ea‘%&q mixture was

258uperscr| pt rrL agent s wer e
Li WH%I“E’& eherpiuiey ?{er %Bﬂf’r ten R/ﬁ’g%mpy"l“ﬁ@ dicakexy|agen(0-34 mL, 1.65
wasnmowab atdded ab@°C4 ZheCnixtéirg was stiredfior an/aadgtiiondli12 &t Moxreadtion mixture was

P 3Bvapohidd\¥Ader DGR ITGRE aPdil. ahé R4l WY pélflm byQIEer Jﬂ%matography (eluting

t t
" o PE AR WG FEi1eall ST ahd Wit selAo. 5e:9.97 mmol;
. 18B.3%@ieldIMENAPCH (M+H)'rd31,68ECMSD B9.$5%erevdi NMA 4D0 IMMzE¢hRBoform-D) § ppm
3oIOIr l1"8€§§ LSO HR Y6 181 (4, elPHITH |-9f7 OJO%MH f ﬁE 7@?%%—5&{1 14 Hz, 1 H)

Pl Theh? %é?ﬁi@a%éﬁ%?r &t am & heles. ity 59

end of pheny qldyridini2eamingr chased from
Genosys. The sequences of t hat rd and reverse

prinmers were 5' - GATCGAGGAT, GT CT CAGGAGAGECCCA- 3'

and d' GATCGAGGATTCTCAGGACE e 3' respectively.

The PCR anplification was caigyigd out in a DNA Ther nal
Cycler (Perkin Elnmer) by repeatin cycles of 94 C

for 1 mnute, 60 C. for 1m'nu}_‘e\l 68 C. for 2

mnutes, After anplification, eXcess priners and

uni ncor |58y 2GR BNTIVES dgded 1o riovaided resivlianhf afqiil FF §-@¢-dichloro-3-

35f r dgmaphényiibthdxylpe-Mitapgridihe {3Z) mMgChoPhag) it Bikieg) ) Et@A @ mL) and 2M HC

0 S e DR G B ol s

TR AP AR Mfwsdﬂteemveugpwgof selle REIROGESo give the
(Néﬂe@mgmaﬁ@saﬂukabw’s(&@I)dUsld)F 8led by T. Maniati s,
Mol ecul ar O oning: A Laboratory Manual, 2nd ed.
(1989). The ligation reaction was transforned into
chem cally conpetent E. coli DH1OB cells purchased
from Li fe- Technol og| es foI I OWI ng the manuf actur er's

o, . - o o,




2 liter flask at 37 C. with constant shaking until the

cul ture reached an absorbance of 0.8 at 600 nm
waxpsessson of the fusion protein was i nduced BYT/1B2005/002837

addi tion of isopropyl b-D-thiogal actosidase (I PTG to

a final concentration of 0.05 mM The cultures were

shaken for three hours at roof‘r??'errperature, and the

§e| I's V\@:tﬁom- - féigimor&:gﬁhtorol-oﬁ ‘]lgl )-te{hgm-p\;l;gﬁ-zg\%nlnine:.

pel l ets Were stored froZem Until pProterm purrrrcation.

Purification of P38 Kinase-al pha AIf' chem cals were

from Si gma Chem cal Co. unl ess not ed, Twenty grans of

E. coli cell pellet collect filve 1 L shake

flask fernmentati ons was reg i'n a vol une of PBS

(140 MM NaCl, 2.7 nmM KO, Na.psb. 2 HPO. sub. 4,

1.8 nM KH. sub. 2 PO.sub. 4, pH 7°3) up to 200 nl. The

cell suspension was adjustell to 5 MM DIT with 2 MDTT

and t henrrhg phantionggjcelly lpyre iRn$omef wascprétared ashdeks@ibad almné ®akhe racemate,

t UDBIR usin 1R énSittibmentilyPure QRRhERLtERIs (b dib &SRBl SH hoo ‘J\f Hz, DMSO-

8o e LB B .k Rl 5 00 5 5 w5

1¢end&i(MuYati on (12,000 x g, 15 minutes) and the

clarifi a:to@gg@ﬂ@}eadiahk@@lub@@h&nﬂ)-&hmﬁaiﬁ@gﬁaﬁﬁﬁhaf ose

resin (Pharmaci a). d utathione-Sepharose Affinity '

Chr omat ogr aphy Twel ve ml of a 50% g| ut at hi one

sephar ose- PBS suspensi on wag a 200 m clarified
supernat ant and i ncubat ed batcyvii e fNor 30 m nutes at
roomtenperature. The resi ected by

centrifugation (600-timnes. Irri n)NHand washed with

2. times.150 m PBS/ 1% Tritoh X100, fol | owed by

4.times. 40 Ml PBS. To cleave the p38 kinase fromthe

GST- p38 Relidicaid (60me o4 mmes. iedingt (33019 A meplh and furic acid (0.03 mL)
I eswere wasddee®s usspeenddigd | 8 6anl stBS cealdhni BY 251 A2 S dichloro-3-

14 hfﬂ?ﬂ%ﬁbnﬂfe%ﬁﬁu%irgfg@ﬁ t oF fmol) P4 g{a,zruge gféc"reg%lr,ﬁ;(d @MY% H,0 (0.5

uni t s/ n‘?%' and ‘i xe % Q m =
t enPer AFPRIINGr#RkRY) WASHEHPDINBYS iR A Blacropled [9qctipg ghixture was quenched
r enwithehip.$Ys (&emd)rand bapitfliedwith(s8D@et INTEE0,g2 x 500rm) todRd. CHCI, (2 x 50

washgdvad- ddbicdBes efrabl thiVbdudoZBSiutiohNernE %%Mﬁ&horsgr@cclg*e%\ﬁere dried over

and,diLgest supernatant containin 38 ki nase protein_

wer g ey MG 3R RieatiePy doos nfimveh NesiRcrapities by fash
20X cHeamnoo@phydeteting yittadsnA 0T EDACHT hemdries)-te bieahe ditledBipound as a yellow oil

Ki N@SEmY¥@A$ il N8, y@% MS'(%I)QM+@P|¢&'. afiNMk (ﬁﬁéépﬁgt%@goform-m 5 ppm

o Ao L Hof L0 b T et T 505558 i 1. 11700 0
bet &§10y&&ran phHbg phidd.e-8.2 48izDTH),7.7BYW, g y& Hz,dIH). and

i nj ect ecs-tado-[aR) VP 8 dichisiR3-hidolihe bR AR B iradin-2iaRRe:

exchange colum equilibrated wth Buffer A The col um

was eluted with a 160 mM 0.1 MO.6 NaCl / Buffer A

gradient (2 m/mnute fl owr gt e Ja%p38 ki nase peak

eluting at 200 mM NaCl was rol eleand concentr at ed

to 3-4 mM with a Filtron ator (Filtron

Corp.). Sephacryl S100 Cel Iratil\uﬂg Chr omat ogr aphy

The concentrated Mono Q p3B8 kinase purified sanple

s purified by gel filtrathon chr omat ogr aphy

( Phar nacha titls Pheging g/as oremeqsasearging BImM@eduwse @ntrom (18)-1-(2,6-dichioro-3-

ﬁlg Ulubriofteag)eslariai. t‘hor&u:f {aco Mz, OMBONR) H1EBHS, 1 m,H.fs(rtﬁ,, 1 g&?d@M 1H), 6.48
: : i 0 " ( n ute rom

thgg'czo Sganv[an-ﬁ? H%Lé;‘ ?Jg’r&grsa%s)‘ Lmdfg%rﬁ?y oy 'ﬁ%ﬁ”@g fl ow ate

and protein was detected by absorbance at 280 nm

30Fr d@eaneratBehene ffauithei SyothgsB 8f S<Arpiay Bubstiate@ Béreglokyy-Pyridin-2-ylamine (6):

SDS- pol yacryl am de gel el ectrophoresis) were pool ed

and frozen at -80 C. Typical purified protein yields

from5 L E. coli shake flasks fernentations were 35 ng

p38 ki nase. Kinetics Assays Associ ation kinetics :

SKF- 86002 (from Cal bi ochemm KD ~ 200OnM gives an

increase in fluorescence upon binding to p38a (as

noni tored by an excitation at 340nm and em ssion at

PNEZT™ NS PN PN\ ya R A N T NN

=

P-4




active site titration) overnight at roomtenperature

in a buffer consisting of 20MM Bi s-Tri s, 2nM EDTA,
wO®20ipe188N3, 0. 15% NOG, 500rmM NaCl and 5% DMSQrC1/iB2005/002837

foll ow ng day, SKF 86002 was added to a fi nal

concentration of 5QuM The fl uorescence increase

observed upon the binding of -86§F 86002 to p38a was

nonitored by excitation at 340nm and em ssion at

420nm d the dassociation rate nmeasur ed. Dat a:
The folf oW ng dat a m@a:cemge er ted ugi ngg the TNF_sy -‘
di sch Nher P ear at i gigeoNuc! @
magnet i (NOLSO e (NI\/R) Irk-g a vve bt ai ned us
Vari ant Uni ty Rnowa-400, Varian Unity Inova- 30
Bruker AC300 spectroneters and are quoted in parts per
mllion fromtetranethyl®ilane. Mass spectral (MB) A'y'
dat a wgkgcpbt ai ned on NRIPERRCIIVMENa,CO3RQ08AO0 or a I
Fi sons_FASHr ume 00—The cal cul at,ed
observed ions q t d refigy, to tAmeBoegefiopi C C siti
-of | owest nass. %tgl um?i chr omat ogr aphy ongsilica
Sgel, Kieselgel 60 2 400 nmesh, from E. Merck,
- Daenstahypcegiis 1 fos tbel Synifrisis 955- @Phﬂ@f%@étitstp@&infzvl@d) Pyridin-2-ylamine (5):
Ki esel gel proghrdiigbéf PlsaistGted- béH'in&y) Maitrdsyriame @S)Usl%da ftfed solution of
L(g% 8”(1 G M%M&n@‘e F%N}H @‘éam l‘?n%gr y %ll n&agp\éﬁe <.%nta|‘n|ng éhydroxy4

OUS assli um ate
r e%'@‘éﬁ‘Y('d"C“o(/“éq‘ ghridy él?'aweﬂ‘h"aifﬁth é® l?§d%"o€H Bfittadh P?ﬁz!" ehromide (1.0 molar
10 Wad¢quivaleropn tTeanhix@ss sierédions mechnienttefvpdraturbi el redsAdri® then diluted with

( CQ@L\Q ”ﬁ'rdrplaﬁltldﬁ@d' WithFH, éh Ghe I&Jeﬁtﬁtlgyre} is eq}%ﬁﬁ W é@b - GXES I fhe organic

t aken . ]
a,S0Q,, filtered, and

sta
Bt Sectet f°'Bl%’ée(’d|W6ﬂ@ﬂy‘f"B‘h T
pa¢oneenitrated toldryness lvhdsar ivelmun 14 vielid SHbubstdured-ttearwpxy)e2aitroepyridine (3) as a
DBiJiid.s 1, 8- di azabi cyci o[ 5. 4. O] undec 7-ene. Pr epar ation

éstzerz % E atuon of%‘g rt‘%titthéq Oé(y)( Ph 0&) %gnllmgmeil et héeld mixture of
S ORRQM 1 anh ESRH (£3:0n 'SOFUSR@IUH“}/I3'(2Ub2mH‘ieﬁ'EQ'ﬁx}¢W 3-nnro pyridine (1.0 molar
hyehumwyrp r1om) a8 adrechipd $1.2 Bolaleqlivarent) 'Ith réhctoR isieaidB sbwR @ reflux and

?%to @nq?rt(_} Ir'h? ﬁ%l %éc'mgrﬂs\é%tﬁ fctg % eS[ thehﬁ? %Jpgcptﬁrough a pad of
LA A e areouerf Biradet wih EIOAG fo
20 m thwe dwes. Thhe corgdret! ioqganicrexttacts @renwaeshédneith seiutatet NAHBGOE, IH,0, and brine,

0 ol fbyéirm&étb Ofiifefed 3l @on(cllqgfgd) to megshﬁdlara\)é%ﬁn Y€{ifld 3-(substituted-

vas extracted wt
di ceﬂfy%n’(@r% dﬁ"h%? a"?%((g é?nd t he conbi ned or gani c
sol uti on Repparation eaff 50‘?7@!?‘0 Prisgbriituiednbenayidxptparidina@tylamine (5): A stirring

C OsonMtH 6fcd-@abstitleditifoxy) Mplidied ghhin® l(4) SO0 imd it §<§Unfale(1t7m7&etomtnle is
25 0. cu)leml& 8@& Q’\q t?at!'LoI'Othsc' ?AI\M& %Qd&{g] I\tHPr rac;sgg’c lmlge quch 1.0 molar

di oxa

f o?quzﬂe dl?ftenw'srh J he/fegetian & siiged atRenfoq 1§ mine ahweﬁwomswyncemrated to
aceyraseung@S>aul)., Thearssuttidg vdrk bil isvaissived MG 418, pafliiéndd with H,0. The
ov&banﬁ%ﬂﬁw&m% %ﬁte@'ﬁgHéen&/ﬁ:QtaﬁﬁBrﬁg ohdd, }f\?fé)d@d charcoal is added

Pur|1‘|cat|I 0%/ col unm chronat o on Si
el QiienyeanicqyerAnd I’ﬁaﬁ?"tﬁiﬁ%fﬁﬁ"a\’he 8 #§ Sepladgo 1‘6’0‘ {gmperature and
30 af fitered thebugtn @ pad of belitec Jivp orgaric aShea cprdentrajed|td @rwiess Lindenvacuum to one

241‘3(&@’ iRl ligindl. hhe. P‘Tfﬁ)@fhf@; |a%in th%n filtered offt to yield t 5- blromo -3-(substituted
) sSu ny O0XO0- pent aneni rile
télen | gnf)ggwlr%éylam e n)ﬁ% a&r %

susp I'de (60% di spersion in
m neral oil, 1.20g, 30mm|) in tetrahydrofuran (20nl)

\NaGerbfaMbthe for theeSynthesis 6% 5SAYIUBL (B QB titdHed-BERyIBNy PR Edin-Bf1amine
preparation 1 (3.84g, 23.7mml) in acefgpid,rile

(1.56nd, 30mmol) was added and t Qxfm YA LoM@S heat ed /A%

underN fI ux The c d seacti on m Xture
nas ghew m :HsPWH? N

i ee—wi-t+h—a3M HD 0
hydroch&prlc aci d (3@%1) ext riggt edwiot h NH
di chl or onet hane (3x50nL). The conblned organi c
extracts were dried over nagnesium sul fate,
concentrated in vacuo and the residue was purified by
colunn chr omat ogr aphy on S|I|ca gel eIutlng mnth

T Y o, o o N 1
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20

25

30

br onot hi oani I sole (6.1 1g, 30mol) in tetrahydrofuran
(501) and the m xture was stirred at roomtenperature

wo o0060818B0OUr s. The nmi xture was cooled to -78 OPCEHIBL005/002837

di -tertbutyl di azocarboxylate (6.91 g, 30mvl) was

added. The m xture was stirrgd at -78 0C for 30

m nutes and was then quenched by the addition of 1M
citric acid (40r1L). The reaction m xture was al |l owed
Ei6he VP ddGre 206} The GBS BIBRon S (SVBsitBN BeRG bR PYYatifl2-yiamine.
ethyl acetate (25 ). The organic sol ution was vvas%

Wi th brine d water, dried over magnesium sul f §te and

concentrated[in vacuo. The reﬁeﬂ)ie was re- d| sg‘p ed in

i sopr opyl % hol d{@(}oand HE ol N

sat ur at egs chl oride gas. gas. ° mxtu 1§, Was

t hen all ovveono cool to room f8 erature and was
concentrated in vacuo. The residue was taken up in

Taerefce qeeled seldipn\gf sabsyited rgnayiialechali (1if MYefresyiaient) and anhydrous
eBdhpdrofatae (G0l M) wasadaBdl seivnt Baiided 1.0intdiar equivalent) slowly under nitrogen

Qhﬁ{éh&EoﬁﬁérQﬁrﬂ (o] 93?5 ﬁ\ﬂ\mes %dl&%?@%égggﬁ%%gﬂ(g gfla%equivalent) in

| ned anic sol ution was .
BlRyYpiurag dhe MY Map @ddqdnvia, &t aitaR dnpeleat adast dlpawiip sate.  Once the
piditiorf wascboplete dhelicanbatihwasrerhagd aplthe @actisn wasoefluged under nitrogen and

ﬁ&dﬁbﬂe@gy ééhér&bd%hé‘d%' WL@”R&JF%‘ ﬁr ﬁﬁb@&@éd thamQ mQ;an? of7tPe §Q11ng 3,5-

%llhrorgwaﬁlp g]ygmlrﬁr léagat}egil ngrhsurgeqj Fnd[ @lfetreagmrwvas glowed % cool to room
tempefatye: Qb eagdionwtintye yaesrntinyaled dilutes With ethyl acetate, and washed with

bride.di Thardagaxi| iafee waBldri¥d bidr inkyardue - nw}lésrﬂ:mhﬁm&@ &%d concentrated in

\%@%u%‘m‘ Tge9 czwaggréé\’g as !%g;gfd gﬁﬂﬁ}o's' %I %QI c()autlng with 1:1 ethyl
%Célateé?ﬁp'amﬁm?%?n iq rs‘éﬁﬂa 5 wswﬁt'tuwgbwloxwraﬂn@ ylamine as a
white belid én 80e09%Sfidld.r ed at this tenperature for 1 hour. A
solution of di-tert-butyldi azocar boxyl ate (13. 74g,

[ iq tetrahgdrof éSOTL%F was t hen ad

g oriie THPPETH o SRS PRINdes B adony Ry %V'afa'ﬁeeands
Argt(SepstiutethBenzaioxy)-BprtiePrpemiae.ure for 2 hours. The
reacti on was quenched w telpanicer (25mL), concent[at ed
in vacuo to | ow vql une am@eRadcd,mid oned between M et hyl
et her (3001L) an

i ne E@0O1L). The aqueous rayer was
separ at ed racted with dij pLhyI N1
0Om), an //t, ,ned ongamicecsol ut i ap ihas dnHgd

over sodigim sul phate and concentrated Rn vacuo.
PurificationYofotte residue by col um chromat ography
Anmigiutel @8 HBrbmo-8l(sUbkthgeiehFyloRD Py riresyiahify | or aQ—Br‘bﬁb-@s(substltuted

%ﬁfy‘?ozy) p2|r %g? (}Eq\ r{eg? m&la;égglvﬁ&gpgg rﬂgroﬁ\g' ac@d %%Ltgr (¥§ moFa)lr equivalent),

Risitrigher W@P“@eﬁeﬁ\"ﬁyv% HeRiPrigenP @R arzq'aﬁ @qmﬂéﬂ"&@m sRduecatigpate (3.0
mgmregmmlemt) i0 ettylede glpcol didhettlyl @banand(vaifer $10t0.5, DHO MY Je-ga@std and
Aededwith r@tFB@{bﬁ for trecttin®)] dak ivfn thteJ Q@efm!’( gl%lépﬂltr(%ten for overnight. The

parati o

BASOE B0ty SRS/ e ittt i i washed

withomatere hyiner driegr ever NagBQai andupusifiedasn ahsllica g@elneiatnr tatatfdrdi Haryl-3-

(HRSHGeBBSh2yIdXG)-gyAGih-2YyRmING Sor 8lalyl-3-@bstitltedbEizI%ly)- ;?y‘a‘iﬁ@ y@atmlne

Q0C for 30 mnutes. The precipitate was filtered of

washi ng through with diethyl ether, and the solid vvas
RfufYRiration Asaetion oF 6@mingr(substiutestfenzytpxy)puridin-3-yi)-

dentdicsacidonpound in 94%vyield, 5.43g. Preparation 7

3-tert-Butyl-1 -r4-(nethylthio)phenv p-

1H pyrazol - 5-am ne Concentrated hydrochl oric acid

(1nm) was added dropwi se to a m xture of

4- et hyl t hi ophenyl hydrazi ne (2g, 10.5mmvol) and

4, 4-di net hyl - 3- oxopentane nitrile (1.44g, 11.5mmol) in

et hanol (301L) and the m xture was heated under refl ux

for 18 hours. The cooled m xture was then diluted with

ethyl acetate, washed with saturated sodi um hydrogen

carbonate solution, dried over magnesi um sul fate and

concentrat ed in vacuo. The resi due was purified by

.



am nopyri di nes and am nopyrazi nes, having protein

tyrosi ne kinase activity, and nethods of synthesizing
w@naeosiseyg such conpounds. Preferred conmpoundsPEr/s2005/002837

c-Met inhibitors useful for the treatnent of abnornal

cell growth, such as cancers. ?ckground The

hepat ocyte grow h factor (HGF) “feceptor (c-MET or

HGFR) receptor tyr05|61e ki nase (RTK) has been shovtp in

many human cancer be involved i n oncogenesf shA

tunor progressi only I-Enhanced ceII motility NRR’

i nvasi on, as well srretaﬁ_h@@ e.g., Ma PC

Maul i k, G Chri sfeRsen Sa.l,"gla R. (200 b)

Cancer , 22, 309-25; Mau

Shri khand ., Ki NHpa T., Ma, P.C., |son NIH%T &

Sal_l% R. ;2002bg tokl ne Growt h Factor Rev,

56930 utlgn n(m ﬁ); tgﬁdﬁenz&ay} R)/ﬁ?'%a yl@ pﬁnéqj:gppld (1 molar equivalent),
oV elrtrsioxydszotiazofr hydateatHOBN s 1.2 rmolea ienuinatenth a1 -(B-gimetylsminopropyl)-3-
| n@tH&QhrB@duﬁnﬂi@'hbdr&ﬁ‘ohde' (@B@ P@%ﬁf eq(ﬁ%r@m oM (0.2 Myis added amine (1.2

Gr r?cigar equn\/ja’lelslvIa LHje rﬁﬁcglgh éoltgo@s sgrréaﬁ’t édogm terp?era(tjé%g 8\5ermght then diluted
10Carvite EtQhes andgaritiged pittg 4] ) The @LgVEICT's jsepagatad@p@ e @nueous is extracted with
t yrAcn ETHel digedie 1dyBtard SontiteddrEhdaywith kel NaHCO,, and concentrated to

of Qﬁﬁe&%ﬁ&%&uﬂn q’h%1 %‘%{eﬁ%‘ %&%%@m& V\ﬁ n%ﬂéh?o%atosrfafgr%c(tsﬁ:a gel, 99:1 to

at oc

r ef® étsf%dglélegg) Jie fracipnsicoptaigipg Qrgcp;)ct arg po&ﬁ@tr@gd gfjder vacuum to yield the
Cr iamideReaductOncol . Hematol . 29. 209-248 (1999). c- MET

i1sgand HGF are expressed in nurrerous ti ssues, aIthough
thelr expressi .| redom nant | P/
c G%M ?rér\e grﬁaarﬁgg @h%%y%‘utegp r}jyl?f(y) -5-(3-dialky amlnomethyl -1H-
r edpietT-yifigin-2glamBE. and HGF are required for nornal
manmmal i an devel opment and have been shown to be HN-
inmportant in cell nmigration, cell proliferation ang

survival, norphogenic di fferentiati yand
or gani zatio NA-direeps i BFEtE™tubul Nt wct ur es
(e.g., rena ul ar cell scu,g) and forngtion, I n

addition to its effects on epi thedialcel |
has been reported to be an an| ofjeni ¢ Factg

of the cel | ul g4 chgsponses ng ssary for angi ogenesi s
(prollferatlon—lxm.lllty, sion). The c- MET

human cancers c- Met Ye
been shown to be co-exp esseHgt el evat ed levels in a

vari ety of human cancBrs (particularly sarconas).

Howev er ,To besolatimpef bénzotriazole [it.0 molanehulvalgrayial disma@ormiahsak (02 M) Is added

20€X Qﬁﬁﬁs(eg midr Qiuﬁrslgr{t)e rﬁ'le Fe%l:tlon YRR for% e %& Rba lt%n@gragué after which

tunor-stroma (tunor
T AERIERS! kB Eb e et gt ot s apegd and sred at
mutream dempetatite fasad than @epe MLC hAY & edheh acHte rdichtbranathane) shows the
su bsrfi&;mﬁffonfw&&ﬁngqféﬁf&fa&ele R MdciidASs Meb it §4hPAdrbiREmagnesium sulfate (10

?tﬂlt«{‘?&sintd E%cerﬂ% edYna\}a uoC 1Jr\1/Ef:rrJde é)fO@%ﬁstaﬁr,ugﬂeQ ﬁv(%%fl ﬁlﬁa gel column eluting

s as
25t | é’%‘b éé ethb(lm?teu‘schletoamhé@,e th yigle the degired eredudt as laevhite solid.
expressitora efiution MEiheaarihamietitylbbrizGadlet ifteinteBiats t @l0Em&Mr equivalent) in

di %Pcﬁlér%m%% (8§§ Wfﬁ Hed Elwnﬁﬁrﬁ %RloerX g?@ {n%far %‘%T\‘/Sl@ﬂn followed by 3-(2,6-

(|ncLu g % reast
pafEPegde Ry (”'f("i"%é)y') RXridiPe- %ﬂa’“'gt(bhﬁ'&’?’ egyiyalEnt ariipe reaction is
boserred arthregled witustirring tadD°@ for B4 d. Thereactipr ie $@h aamovdd fom the heat and

30 VERiidWed lrﬁ%olhél}ebem b@:ﬁi&ra‘ﬁl?@%etr&c&ﬁ %&Jr@?’s %uu‘Mdth}h B&fIm hydroxide (0.2 M)

pr %g%&idé%%@r [cecapﬁeqe %n?e\/}garor:icmgere %’}V%op tera%eﬁtdr? Lo dlsg{%e the residue in the
br & tThe ghieypfyrhia extraptebavry dmmdheragudoly diiedpivér@attygtbus sodium sulfate and
cancers w thout a successful treatnent regi nen such as
pancreati c cancer, gliom, and hepatocell ul ar

car ci noma. Exanpl es of c¢-MET (HGFR) inhibitors, their

synt hesi s and use, can be found in U S Patent

- . o A PN =Nrs SN A PN e



Yis Nor CR2 . Rl is selected from hydrogen,

hal ogen, C6.12 aryl, 5-12 nenbered heteroaryl, C3.12
weymbozlsky | , 3-12 nenbered heteroalicyclic, -QRB2005/002837

6R7)nR4, -C(OR4, -C(OOR 4, -CN, -N®2, -S(O nR4,

-S2NRARS, -C(ONR 4R5, -NRAC(QQR 5, -C(=NR 6) NRAR5, C

8 alkyl, C2.8 alkenyl, and C2.8 al kynyl; and each

gy Q’bﬁ&ﬁ&tédﬂn Rkub. smancwd@ B@hdcv.s suHasd M&rpé ﬁ@a camn wst elutmg with 1:1,

mr%ﬁ%ﬁ% éll &?dnaﬂe% aﬁ’ é ﬁg-ﬁqes&gg\irzm n&efs&g? %p elu@@ ﬂ’fszproduct with
ar yH0:9: 136h'°1<20rmﬂ@ﬂ@@mmemm oxglroxidg. dYiplds 1057%.) 2 merrber ed
heteroaryl, -S(O nR4, -S2NR4R5, -S(O 204, -

) &I E%ﬁég% gﬁoggé§ 65&&“{@%}/%%‘@' of gng l}téd M)%heny Eﬁﬂdm -2-ylamine
105 RASHAREARENOXY-Lenzyipxyi§- mamvr'dlnmr@) NR 5R6,

-NR4S(O) PR5 or O NR 4R%~and each h ogen in R2 is

optionally subs ut ed by ; each R3 i ndependent |y

hal ogen, C,. t | Kyl 2"eHFeRTY | | .12 .2 S

C 12 cycl O@;‘kyd, 06 L4 N 3-1 2 ne 'i‘ *

heteroalic i ¢ v 19" Tenbered het er oaf! - S(0) R4,
(

I

- SO2NR4RS, -S(O) 20R4, -NO 2, -NR 4R5( » @ 6R7) nOR4,
-CN, -C(OR 4, -OC(OR 4, - 6R7) nR%, ~NR4C(OR 5,
-(CR 6R7 NnC(O)OR 4, -(CR BREINCR4, - (CR 6R7INC(O)
4R5, - (CRERY NGRARS, gx O(=NRNS) NRARS, - NRAC( O) NR

-NR 4S(0) PR5—or—=C( Op Neach WenCHL n R3
optionally substituted R8N R3 groupso
adj acent atons may conbi ne rma C6.12 a 5n 2

menbered heteroaryl, C3. 12 cycloal kyl or 3-1 2
memi9er aqluliRst efr Bae1zdgeiSmbenyHRyfin-2-wamhe FExampIRS/-87RE.23m d11.8mmol) in
R7 mmahmdm&mdwiddyd hq(dn)ggaea@ 2 BAhr@e Mhe fixturelwhs@kbddébad and charged

hgél %@eﬂ%hrﬁ%%esl% [hQ/ EW led ur%% ;Igdrocgér? &%%nk%n‘{)s hcg'hla rgact:on was

red er oa
15hetf'5?r6“afhfﬂ”9h 8reelite, pad. \washed Wity me °' RAY 59ndensed. iFeraah acuum dry, 2-
t hanmgariepheny-pyigie3-chvasmbtamyd (2t0@g 98% gield\MB Inv4 182 [MM1l.r ogen

t 0 Wwhi chyo ta'%@l}ftloﬂro?2 qui'rl&g- pheRf-p 5]%49016 &3 r{'Pné}) iR TI-Ilgl(allgydrous 30

red rrbere het er oar
gr d WS%??C%HE{ ﬁ3 %9: %tsg %fnﬁal) i'°‘f"é$ 'atf‘"Flwaﬁ a‘:rred undey r nitrogen for 20
hetreinugs: andghendiitd chlerifle (3:65ra, M. 14®1m@|)rmhssddedr Trerrgactiguovasfstirred at room
20R4 teriferatUr® farItilerRgh QkbRE nitréyeh.Nahs @%npﬁésb&ap&ét&maﬁ@%eb@smue was

sa\?eg ﬁ% cfmlgnrom}efﬂ %3\”;'3188/ %ng% %lahd gBed ov%; é¥ e‘r o4 f;;er fl?Tratlon and

gr d’Bﬂpe”%ﬁW é@cqﬁuqquﬂqd@@érﬁs iPyrifipgh on R§I|ICW| S9nrRgiuting with EtOAc Hexane

opt(il:00) &d pryviceissienyl-2-{terg- almy\o)RB/ndueaelm B8g, 3% viade e neleat7 [+1].
gg' 2gen To Q]sofhgonaéf I henﬂ(mb? Fﬂh&g%?hﬂén 3. &%1003 gnegab BY ¥y in THF (3 mu)
Q%et“éaftf‘g %?9%: (79.0n0) 924 mgly e P &35 §imed ahjqom terpggrature for 20
- OHpinutes, @il thengd-kethoxybe@ey(b@iphide)(0,CF. M2 02§ clmokwky &dded. The reaction was

;1 eot'sfngd%l)l Pdahh t@fap@&tera ove‘rr@h(, Ged WitR dk&or@ﬁ&%& mL), and filtered to remove
|

he tteer s(glasr yﬁ% slolver%s weé %va%c%/%jz é’édr}éef rﬁsuﬁg V\fag 31856 %Iﬁ df) ( )ylﬂuoroacetlc acid
su b'ét"F’t'Qj?'éﬁh%‘? (FR1b)- ; The geeptioravag atifreR1@ 2jhs anth eeaperaide nTheyresidue was
3ohy diisag)@d, in h&ildﬂ@ﬁﬁﬂ)an@]uair%d By &y |NaH633 %R d})é@b\iéaNi&be After filtration and

C6- cl)licregt‘;%hré tﬁer %é?% ?\?;ﬁ;&ﬁ{%ﬁ Oog(i%h}fa%Rge? ’co@-e%)%ng 4w1th methanol-

N&:hloromﬁtharm rom t) to mldesc()?m)eMy e )@) nghenyl pyridin-2-
- NF%@GF@)aRE,white(@Rﬁmsnﬁ(@’mm - (CR6R7 nNCR4RS5,
-NRAC(O) NR 5R6, -NRAS(O) PR5 or -C(O NRAR5; R9 or RI10
5ma y%@g%#_%g&ﬁqg tEey%)fngE? §<§h3 (ggbsitutgd P%ﬁ%&%%&l\rgl %%fbtm 29;Iamine using
het%ﬁﬁ%ﬂ"P@Wh fol-ettBy) dRervit-§ [3-nitro-tnzyloRy) mwidip €ryisahine:
heteroaryl ring fused to A; and each hydrogen in RO
and R10 is optionally substituted by R3; each R11 is
i ndependently hal ogen, Cl-12 al kyl, Cl1-12 al koxy,
C3.12 cycloal kyl, C6-12 aryl, 3-12 nenbered
heteroalicyclic, 5-12 nmenbered heteroaryl, -0-C 1-12
al kyl , -O (CH 2 nC3- 12 cycl oaI kyI -O (CH2 nC6 12

o ~ A~ o, o




may be partially or fully hal ogenated, O C 1-12 al kyl
which may be partially or fully hal ogenated, -CO -SO
wWm20068R84 R12 i s hydrogen, hal ogen, Cl-12 al kyPCT/(E2005202837
al kenyl, C2-12 al kynyl, C3-12 cycl oal kyl, C6-12 aryl,
3-12 nenbered heteroallcycllc 5-12 nenber ed

het eroaryl, -S(O nk4, -SOZNR4R5° -S(O 20R4, -NO2, -NR
4R5, -(CR6R7)nO?4, -CN, -C(O R4, OC(O)R4 -Q(CR 6R7

nR4, -NRAC(OR 5, -(CRER? nC( O OR4, CR6R7 N\ 4R5,

C(=NR6) NR4R5, - NRAC(OfNRSR6, - NR4S( O) PRS

-C(O NR4R5, and eaclf hydrogen in R12 is optionally
substituted by R3; ch R13 is independen hal ogen,
Cl-12 al kyl, C2-12 a| kenyf y €2- Y224 kynyl NC3- 12

cycloal kyl, C6-12.4pyl, 3-{I 2 rrenber@/\ o
gweteroal | cycl ic, 5-82 merrbered het er od&ry

| ,"% S(0) nR4,

- SRNRARS, - S( 0 20R4, -N®2, -NR 4R5, “FCR6R7 nOR4,
CI\T oa @(u@q:g{’ w Mmorpr@rmep\thyﬁmhenyllmm @PRp@pared according to
( Cﬁﬁﬁaceﬂ@é@%me G-Q%R¥>yﬁm@%4hl in- ExaimpI R T-8a 63U NF4dRD Application Serial

E{%F%D N?%@NBQIBQ:B mL&I at 0°C was added

S e NE R e

10L ( CrRERMethyicRitrbzbenzeps )rvas addaRERMevhisture s stimdoleat @2 for 1 hr and at room
hettemhsadtyré Jor 2hr. é@Rﬁ Ry a(ﬁlﬁ%t@) KRS mLvaas‘ éo@gﬁs B RECNEFE was removed

R1 t to f
RN EN ) R R S

or

(§H ﬂk MAShEL@H nel @) i by aive c5 gr@mpphalind-ybettixy)-phenyl)-3-(3-nitro-

hy dreozyiery)-pyridiRL3/antine iyélion adiib Y14 frighedod)t ut ed by R3; each
isMmis |ndependently O 1 or 2; each n is independently

o 1, 2 or 4; each

h%@e@?ﬁ‘@&—k—? farc the 5\@!5‘?%5 shfl

i ndependent | 1 or 2; or a
‘F [6-Amfer é@swvteg—mWt»e)-pvridin-s-yll-

t hehewf-[RR)R-mrrglidinit I-ydmdthgr -pyasigie-ciyl]-ofethbiing  @sibg d {48Rimino844-fluoro-2-
is thMgrBﬁQﬁ)nben'zPo ﬁg& ide5-y PRy G RS pRRRECE iR bth i B%r?b(l_)i?in-byl]—

enbo i men

anot her part’icul ar” asp

{,
t hi"CTERAN S i rrent Yis Nand R2 |s hydr ogen. In anot her
particul ar aspect of this enbodinent, Y is CR12. |
anot her particul ar aspect of thigs gnbodiment, Y is}
CR12 and R12 is H In gnot her partli cul ar aspect of t

particul ar_aspéc

enbodi ment, andfin %ﬁbl nation h gny ot her "

i nconsi stent, i SoREGCUr ang
t hi opene, @?Po 3 rrolineg eroI | eMF di oxol dhe,
oxazol e, thiazole, nPdazoI quzazo | ne, ()

20i m dazol i di ne, pyrazol pyrazol i ne, pyrazol
i soxazol e, isothiazol e, oxadiazole, triazol e,

"NH,

t hi adi azol e, pyran, pyri(d] ne, piperidine, diflane,
nor phol i ne, dithiane, th{onorpholine, pyrida

or

substituted by one or

phenyl group, Met&hhd eadh "hyd is pptionally
QL gr 6dps. I n an@ther

pyri m dine, pyr&21%aC pj gEy azi ol LdiRgd Ne, o L K] hi ane
fodglt ot

particul ar aspect of thi[s enbodi nent, and in

combi nation with any ot

har particular g pecl ot
i nconsistent, Rl is &®© §ed ring heter roup, and
each hydrogen in RL is optionally subStit%dted by one

or

mor e 1-RBAGIn@Srbenzylpxy-nisalmichasid weasr premddaaccardipg@ed pobedure 3 from 3-

t hlenz@IBh@BrWHyﬂduﬂB-@laﬂnme CAdty-@ a5 s0Biratietni- [ﬁ@,ﬁ]d%&eﬂ)%}rolan I2 yl)-benzoic

anot

|hCM§%z3??@F not inconsistent, Rl is hydrogen.

par ul ar aspect of this embodi ment, and in

25conbi nati o (Grpine- %H‘V‘ZH‘P’H@Y”d}ﬂéryt)1Pb%ﬂYHxK2%é’pve!mlldndtylmethyl pyrrolidin-1-
I ngihmsthatoenvas fRdparai fallolvinh P@EdAure 4 using 6-amino-5-benzyloxy-nicotinic acid and

(2R)-pyrrolidin-1-yimethyl-pyrrolidine (prepared in Example 1-39 of U.S. Patent Application Serial
No. 10/786,610 (PCT/US2004/005495)). MS m/z 457 (M+1).



I n anot her enbodi nent, the invention provides an

enantionerically pure conpound of fornula |I a wherein:
w2008/0N88s CH, RL is a furan, thiopene, pyrr ol BCT/IB2005/002837

pyrroline, pyrrolidine, dioxolane, oxazole, thiazole,

i'm dazol e, imdazoline, i mdazolidine, pyrazole,

pyrazol i ne, pyrazolidine, isox#aizole, isothiazole,

oxadi azole, triazole, thiadiazole, pyran, pyridin

Sni per i PNt @ HIURE LR (6-ABPeRBETZHEXY- RYF'?"PT? Hehenyl-{(2R)- pyriolidin-1- -yimethyi-
t hipgmaidiptielimetbanopey (2 285y 5100 mnpor in Miethiana (250mk)aZdsgided 10% Pd/C (100

P REY). a‘?ﬂeﬂﬁxtur% rwhsac?eb&@ed énﬁ 'cﬁé?éé'a%h h?@rbgteh b fﬂl?eeQiFneQ REEWER stirred under

0L o ISR ot TRE e et et aihe HenaBA orse d wastee with methanol
Cl-and g¢angdnsedCRAfRD highk waeyim @@, 14(6amingrytlydro3pyfid@in-3-yl)-phenyl}-[(2R)-2-
1OCyCﬂy@éIHIKM1ylmeﬂ9l-p3cr?oh&ﬁ Ylyl)-mthdnode MRIBLEBERED (1.74 ¢ 95% yleld) 'H NMR(400

"By i TR AR el R 2
CI\°r45 (@( @j)Rgree (_rrdj(l)o)?pgl -AH). GFQ@FQW) Rif4 1.84 (QRACY: @)qqgm 4H); MS m/z 367
- (@67 nC(O) OR4, -(CR6R7 nOR4, -(CR6R7 nC(O) NR4RS5,

( CR6R7 nNS:B‘LR'éd sol%nW@ (‘él each h y@ Wﬁé%nyl -[(2R)-2-pyrrolidin-1-

- NR4S or r o en |
15 OBl T pRSRe KPORES: CLATAMe) 15 Apyfreus, RMF(TS mL) under a N
adjatreasphtereataptainingreay 00 pdsliurehydadef (ﬁﬁwdapéiﬁorma naneyd! oil, 34 Ing2 0.49mmol)

e 2 ra@deoh erry @ﬁtP%' waslcalowéldztocé’tﬁ lé?%bd(h Ydqu 43@rm|§ i'-l(-%omomethlyz_} -4-fluoro-2-
elrer Oa 1 C | C u eac

is q?ﬁ IS gofnn g ﬁ’ ibﬁf' I} &o/‘fg or&"Gn g1%3 g&F, adged- e e{f"ﬁ}’e was)stjrred at room

2 aqe%@fg;qre forghr f[Qe rgpqglyrhyps dilgled with )E@A@aaq(iyqamt:md jwitt? H,O. The aqueous

20ar Ydyer Waslextacied WHEEORc (261 B5m1g)] THeYdeddni laybrs llzrermmﬂédﬂ Washed with H,0

het(ﬂ‘( Q%I}fl ban Q xang\L)¥ ¥R %tler IWQ{SO 5 t%rggs c%?rﬁra eﬂ anH ptmfleg on a silica gel

t he same

to ‘W'\"‘E h‘°t H?éil {‘296@"1'519[1”1’\(64'“%%2 E@H‘?SP’H%V' P%‘Zﬁ%v)rﬁyad"ﬁﬂrpfmv'} [(2R)-2-
e rpipredlidia- 1 fytetethyipamadlidin-¢yil-metbancbe as &f-wntebgstalsl het er oar yli

group optionally containing 1 to 3 additional

SR SRR, TR
COWBMX'QW)‘PH’C’F‘@WH‘P@"@@"WI’E using | 2diethyldmina38hdnesuttyriic add 14-B-amino-5-(2-

e rehBroyh-dikibRIber 16 ) ikitiie-391-pRenjiZamiBerber ed het er oaryl
group; and each hydrogen in R4, R5 R6 and R7 is

optionally, substituted by RS, eac'_p IS i ndepen@ent Iy

hal ogen, CIZ al kyd, C2.ié&n@) kenyl JQC2-12 YNHEST NS
C3-12 cycllog! kybri~eBeil2—atyt—e3- (2; \
het eroal i cycl i c, 05 12 ne ered hetle roaryl -N - CN,
-OH, -0-CP1Q12 aI kyl, - cycl oaI ky

-0-(CH 2InC6~12 aryl, -O%CHZ)n 2 menbere

het eroal i cyclic) or -O(CH2)n(5 1 2 man‘oeredQ

het eroaryl); and each hydrogen in R8 is OP.S.JWQL.W

substituted by RL 1 ; each R9 and R10 is indgependently

hydrogen, hal ogen, CI-12 [ﬁf f: @ 12 cycII kyl, C6-1

aryl, 3-12 ne eredlb t ergal | cy’"‘\2 -12 mber ed

het eroaryl ,+ - R 'SCE'NRZFR‘T’S( ) c@ - NO2,

-NR 4R5, -(CR6R/“hOR4? -CN, -C(O R4, O

-NRAC(O R5, -( R7 nCCOOR 4, -(CR6 ANCRIRS,

-NRAC(O NR 5R6, -NR4S(O) pR5 or -C(O) NR4R5: R9 or RI10

may conti Miea sulutidn ch44(4,4%)5-Aetamethiyl-[A3 QJdiogabsiolas-iyt)-pRdtylamine (5 g, 22.8
30A frinol) Gk Hbtﬁorﬁ’eth% !&JnQé‘kv%é/dee?r Aﬁm&hﬁﬁmﬁffaﬁ&ﬁéjgs mL., 68.4 mmal). This

het eroal i ¢ .

i e R
othg gmmql)yn @@[yg)mpwgnedgo ) WRB thepadedRitopiwiseswith stirring. Once the addition
[ nda@ecnﬂwﬁ hy fid3vagifred &1°Q for a|hkhﬂ1d thénlat tebrPle#Periiture while monitoring

C?’b}%Lé Y\C gfﬂ{'l Igyéta‘tqs% r‘%g) aar\r y ainma; \ﬁn% nm'?un}?m %\qer 'bhét'ri'"g_[?me starting

he ergalic

3531 R§fpnic e%?ﬁf(ﬁéﬂHez')"Pﬁésanffnaf@vQﬂa'| &3 |equwa@m5(( b 6le2-gtgoroethanesulfonyl
aryl, -O(CH2)n(3-12 nenbered heteroalicyclic), -O(CH
2)n(5-1 2 menbered heteroaryl) or -CN, and each

hydrogen in RL 1 is optionally substituted by hal ogen,

-OH, -CN, -Cl1-12 al kyl which




may be partially or fully hal ogenated, O C 1-12 al kyl

which may be partially or fully hal ogenated, -CO -SO
woRr0068EIRs4 each R13 is i ndependently hal ogen, Qle1/BB2005/002837

al kyl, C2-12 al kenyl, C2-12 al kynyl, C3-12 cycl oal kyl ,

C6-12 aryl, 3-12 nenbered heteroalicyclic, 5-12

menber ed heteroaryl, -S(O nR4; 42 S2NRAR5, - S(0) 20R4,

, - S - - R
5 b e rons O ol gl Sy UL o 1 v o
n gfonlg F @b%@@wg%ﬁhowr( iR AN N@:Qgrtﬂg’eactuon volume was reduced by
- C(on&dRe) NRAREY, evapdiratic.OT hREdREENts -WdRY G(uEI R , ethylGcEhtdIFRZDBIML), washed

- ( GIRR 1Bab firks @ x21 00BN EdriBal ol hHyarBld Sobfbd Slate and GRERfated in vacuum.
n(C3:12 cycl oal
- (

AR P L HIBACCER BT (79 o) ahy el 10% ety acette
100 C(dgpINR@RBaneoto yieldREWFIRSEITy Rikd R G467 Dleframathyl-[4aRKioEabbrolan-2-y)-
at Qiﬁ&]yllr&wd@a:%tﬁ Mﬁteltsaidf(@lé@ @.ﬁmol,lé’e"/ﬁgmhy. '"FPNMIR €CDCls, 300 MHz), & 7.76
mener ryl - C of_ 3
e R e R
optHOR&P (dyd s8Bst+ 1338 18- R3; each mis independently
O 1 or2270 eaohtion bisethendareis adid |[¢y(40l,,5,&tetrﬁneth’&l-[ﬂ),B,zﬂi,oxaborolan-z-yl)-
a b , . Or :
2 BSOS 8 RRBLTBG Y6 40 o
and? REPn8HB Gtk RBR e reagtion WRSSHTSIGN roMmgmprturg gnd monitored by TLC (1:1
endalityl anetatei bexahes).p Uiter Z bibe werdtiop edascdopeknfratetnintva@iugrand phe residue

CO;bﬁﬁiﬁinéd’lﬁhﬁt\ﬁgen 5thﬁ][a|Q§thé $sd rI@IIB)aml;-water (ﬁo mL). The ethyl acetate was then washed
;J§/rwait§i_5ﬁ‘;@%p9ﬁog% gﬁe ng?c{rugcg g\feg_ra]%/rty%o% socc)ﬁ( éulfate, fitered and concentrated in
200 ( vaquugi EHHd8 ipirdgctiag prified iyaing, # )10 gtrnepraged siiea a8l epluny plating with 1:1
| Nasthylb-abdt@erD diclodorhethane to provide 2-diethylamino-ethanesulfonic acid  [4-(4,4,5,5-

Rherlo? B 6 £ QF 0 3 _phenyl ).- 1oy di g 2-y

R el SRR
3- fNMIBEEC I AR WHEL 2743 18 P =585 715 (G 1= §,8h 2 2061 @H). 3.0 (m, 2H),
(4-2FB-{uF706.6-16(4R).-1 B4, 221); tosahl erro936H)| uor ophenyl ) -

25t hoxy] 3 Py DagdHYaminlelhaRdiER4lc) add F{% é‘élrhiﬂd-%-(2éch|oro-3,e-diﬂuoro-benzyloxy)-

-yl - rLBt:m]ngne' 4- g4- éS- Am(g{o- 6- %‘ -1 - (s. ,6-
di HIBFEMPe 8PS BRe P LPIRERY e ggperd SHivbLopyminaRsssye 3 from 5-
| ) -bpFimeer (Ezhlere-3.6-difigerpibenaylbivi-pyiidin@-viamirte-dnd Rylethgarhing-gthanesulfonic acid
3- [14-{,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyi]-amide prepared in part 2 as a white solid in
R) 6856 di chl or o- 3-f 1 uorophenyl ) et hoxy] - 5-[ 4- (pi pera
zin-1 )Q car bonyl ) phenyl] pyridi n-2-am ne; .

304_ netal; et 1 R) -1
- (2, 6- di:ohkgEE-tardetrgr DRD aioydbprariayy el (@ig .83 Yroh) whk Hissolved in
2- %hl%ﬁéﬁén@?d@%ﬁt@%ﬂ:ﬁ N’TBEQWQGEWIB%I) and 4-nitrophenyl chloroformate

A G e - -
R) - S (a ’eg._ he | -was fsfif rfarpwelﬁwr)ea Mwatyyf shewad gensumption of all
y| Jsfarieg yiateriate. hEheaolution was washed with saturated NaHCO; (3 x 50 mL), water (3 x 50

354- {nfl) aidibARe @x[50 HiR). - Tre(ofgafic tyEiHal WRsdsvEl NDESRRE WeMt§LmRed to yield

Xyl.pyLidin- 3=yl } - - ) . .
(dian%{;'{?y%%sﬁ%:ﬁwg)%’chl;[‘%%]4-’El\i'ﬁ%rlaﬁ’f/tf'ﬂ@n%aWP’@@?”'?’%S?'YQ'%P‘S')Tca’bam'c acid
4- (Pheyi@sighit4d 952114, iH RMRICDCI2 3®-Miz) Bl 16k (0~ 1BH), 7.1 (brs, 1H), 7.3 (d, 2H), 7.5
f | uaeepheybyes.Baxghpyri di n- 3-yl } benzoyl ) pi per azi ne- 1-
carboxylate; 3-[(R)-1-(2,6-D chloro-3-fluorophenyl) -

gt hoxy]-5-[1 -(1 -nethyl-piperidin-4-yl)-1 :

H pyrazol -4-yl]-pyridin-2-ylam ne; 1-[4-(4-{6-Am no-
5-[(R) -1 -(2, 6-dichloro-3-f

| uor o- phenyl) - et hoxy] - pyri di n-3-yl } - pyrazol -1
-yl)-piperidin-1 -yl]-2-hydroxyethanone; 3-[(R-1

-(2,6-Di chl oro-3-fluoro-phenyl)-ethoxy]-5-(1

-pi peridin-4-yl-1 H pyrazol-4-yl)- pyridin-2-ylam ne;
3-[(R)-1 -(2,6-Dichloro-3-fl uoro-phenyl)-ethoxy]-5-(1
-piperidi p-4-yl-1 Hpyrazol-4- yl)-pyridin-2-ylam ne;

3-[(R -1 -(2,6-Di chloro-3-fl uoro-phenyl)-ethoxy]-5-(1

-pi peridin-4-yl-1 H pyrazol - 4-yl)-pyrazin-2-yl am ne;
3-[(R)-1-(2, 6-Di chl oro-3-fl uoro-phenyl)-ethoxy]-5-(1H
pyrazol -4-yl)-pyrazin- 2-ylam ne;

1-14-(4-{5-Amino-6-[ (R -1

Va ~ I . Y I . 1 L ~ 1 3



any of the conpounds of the invention and a
phar maceutically acceptable carrier. Exanples of such

W@ 2wp/osissd ons are descri bed bel ow. Preferred cermmane#02837
of the invention include those having c-MET inhibitory
activity as defined by any one,or nore of 1C50, Ki, or
percent inhibition (%). One sﬁllled in the art can
readily determne if a conpoundgh such activity by
carrying out the appffopri at e ﬁﬁ/&éx nd descriptions
of such assays " e G int anpl es _section
herein. In on§ @nbgOhnedidne pa @cul ar |y prétHelr'r ed
conpounds havepa L TaKmd&ﬁwl%ss Fh&h 5 nmMor |ess
than'2 MM oroPfess tNhan 1 mMMo oo | ess than 500 m\/l@r
| ess than 20¢*ntor |ess thapr 188 nM In anot K Y,
enbodi nent, particularly preferred conpounds
c- VET |nh|b|t|onoat 1 nM of atgl east 10% or at
20% or at | easf, Q% or af IC?aEE:O% or atc l@ggty50% or

at | east 60% or aﬁ | east L7 r.nafdAPeh st pof~Mat

| east 90% Met s for+ B0 1/ JACNHYI ty
are described ih the Exalipl%s her BY#*C| n @anot her

enbodi nent, tHeg “ﬁnventi on provides a nethod of
streating abnofmalNcell growth in a mammal, including a

human, bhe 4m'l3h b@ﬂ' eﬁé?ﬁ?&fy\ ! I3 |0§M07&h§ty§{>héﬂg -Lafbalt€acid phenyl ester

ma 0]

R meo Y i RS BARe{ B e N S A
i nPent-8 PeoheThbig stitksselutidnares added it methylpiperabinefonary othel dmine) (0.144
gr @it n3insinaha e solutioR Glrvedi yagow iRdtntly) Ghd Hid dRaky@8lsHoWed bdABBnption of all

10€ a%ﬁ.ﬁg m?tgn% ﬁ%qgag{mn &a@%&&@%ﬁw&@]ﬁ%oo r§IT|§ In tatura‘?led Pguim bicarbonate

cut aneous or raoc
(22 ERIL) RSP0 9 {EBval b golYe /g B orglsiegiprs were used withut
capwaiicgtiocancer of the anal region, stomach cancer,

col on Cé’*”?@%mn@&r@%ﬁéﬁﬂ%%& a‘d&%'nﬁL f% %edoao GdeG%Uimg of the

um
CaPIOTRBHEE BT | RBAEPA e Ol 51 e P e oacton was
15 c apliried @nth hegftedt 44 803CuUdvemighHo dgid drag ViBl. sBeside oiige wadffitered through

t heedhte @RHBBSted Wit EGOAC @fx 1B RLS fﬁle l:orﬁbfh%@&&ﬂaa?wers A8SHR4 with NaHCO,

of .t n
cao oo R a G TEK 1580 o Von sl i Bl gy rosiing
gl ydyre gﬁ@mﬂqﬁd i !ﬁcvum i B@d@s'due am@qsolw int heangraad pririisd via column
capwemnatajraghipe peni s, prostate cancer, chronic or acute
ool eukem a, |ynphocytic | ynphomas, cancer of the
bl adder, cancer of the kidney or ureter, renal cell
calensilFpceue Wi nonm of the renal peIV|s neopl asms of
the central nervous system (CNS), prinmary CNS H
| ynphoma, spinal axis tunors, brain stemgliona, X
pituitary adenomm, or a conb nation of one or nore o
t he foregoi ng cancers. ?ispher @nbodlnent of said
or

s | abnornal bel (Q;Qn ' )
let net— iy 4
i s, rben‘i“ﬁﬁ“%‘r E,I c 'I“r‘ypert r ophy Eé'?’T”F 0Si M

rer enbodi ment 7 the invention provides @ nethod
of treating an HGFRyedi ated disorder in a mammal,

i ncl udi ng a human, {the nmet hod conpri si ng adm ni&gewi ng
to the mammal any aar maceuti cal conpogjtgons
of the |nvent|on kn further, specific enbodi hts of
anya&frF Qds despaideel

an amount ONH.TOr € %
anti-tunor agents, ' :
transduction inhibitors, and antiprolifErative agents,
whi ch anmounts are together effective in treating said
abnormal cell growth. Such substances include those

di scl osed in PCT Publication Nos. WO 00/3871 5, WO
00/ 3871 6, WD 00/38717, WO 00/38718, WO 00/38719, WO
00/ 38730, WD 00/38665, WO 00/37107 and WD 00/ 38786,

t he dlsclosures of whi ch are |ncorporated hereln by

Y T ) . -~ .

9.




cl onesone, cyanonor phol i nodoxor ubi ci n, cycl odi sone,

di anhydrogl actitol, fluorodopan, hepsulfam mtonycin
w@E006pz@st heonem t onycin C, m tozol am de, PCT/IB2005/002837

1- (2-chl oroet hyl)-4-(3-chl oropropyl) - pi perazi ne

di hydr ochl ori de, pi perazi nedi one, pi pobronan,

porfironycin, spirohydantoin ﬁﬂétard t er oxi rone,

é etrapl alt ' to atéaialfi)c;ne&a&-[g r6I &ér{i}% §ﬂ%%§lh?§ﬂa%mg%ya 8|n|2 -ylamine (10.0 g,

ni trogen nust
d?%?gfn'lnei} in ggetoryifile éﬁ‘??/@Hﬁnd ?ﬁet'? %tﬁoé@lé wagRsArdN-ipdestccipimide (11.2 g,
cyc49cﬂ1rem91) - Dlel nuxtore tway btired 4t esooUe®@gerature for 4 hr and the reaction was quenched

m5t \mﬁl l@a\é§JOQ Q@?ﬁﬂd‘\ Qh&r%&b%ﬁat%l b tré's%é’ Waé ﬁ'artltloned 1between ethyl acetate and

o PR IO PGS B ot s ST Risb e e ared over Na:SOL. Tre
1 oeredelrigduptewasdritifigdenza siica gel ¢ofuryetn pmyisle 31 HrbalichtoreB-fluoro-phenyl)-

c ?rmwmﬁomhd@s lymaﬁbhq lrgoszmﬁém)% mE¥&l apfjosphan de,
i f osam dg, 0
e e LA 1 RO AR N S v

0ZO0I n,
ant9- 16E M98 IaP‘i @rep- 21‘/@!'09@;@@%% teSbMY'Lﬁ@teb@ﬂ #2090 mpgl} in IHA €60 mL) and
ar a8 imdle wasyuied ByiY63aag, 0.3 mmol) and Pd(PPh,), (384 mg, 0.3 mmol). The mixture

152 [\(ra%@r‘#erdcl?ﬁxer%ltrfagéﬁ 48 ﬁ*brg}fljea %L@dnﬁw reﬁyéitr\ngg %‘fe‘fg bl?ug tr]nlx'ture was

i oam d uor our |
1 PRI Gic, 15 BAAG AT Moot PHIBA, ThR. e el s urifed on a sica g column
al phding with] 80:49/% E=t@AT in erams 3¢ n@yldei@HB-AmmOJSHH(ZQFd}GDIomEE -fispro-phenyl)-

5- aRAtAQyH- yuﬂbre;ﬁz-y@%ﬁbéﬂ‘ﬂ &HWM%@&W biOGLige
CyCl ocyt3| dl.lrpl 24 @ gssf ge a CC)dfg‘loro pher}ﬂ efhoxy] ~pyridin-3-yl}-

macbeci n" | |,
2herrrepst mYDﬁa’b‘E'WF 6@%@@% esterdry 258 TRAdithicsometilapewgacitimed for 2 hr, then
2 ohdsmm::yemqyame At e, bifth) bkdid loGdr Nagdo, ! RiertiatioR bR evaporation, 5-(3-

cl 2% ar a ;?P%})%jxu“ hﬁg@gﬁ% ? Fg'épgg'n%%@ ﬁ%\%%ﬁ% was! obtained in

ant 3r{‘le‘t'eél‘f:)ol ites, for exanple, L-alanosine,
5- azacyti diTneg saloiion @i 53(3-aminb-p@pL gnyl)FB-[ae- d&idrd/aﬂdo\taﬁlenyl) -ethoxy]-
2§ hedyRah- 2§|'dﬁul?\ea(‘é 2Bb [n%no@h1| @4)0any uﬂ(rgphenyl crn]:roformate e |n anhydrous

] AABa Wy v e R L

ction was stirred for 4 hr under

4- ditepgeh 606 thep thel sectgdiamingz G| qqhgﬂd)tnﬂmwm fed req)oydpeadtied.| The mixture
- L v@d%péﬂuiddq‘or@hlduteé\énd Eodteg r&fnoteﬂi érgtﬁrg: The react|on mixture was washed with

|
aC| da%p i Q%ﬁ J‘g‘algé/r v)a"% %“% Iampp 5 or%%h g Cf"g’\ﬂg S'Htg’g with 0-20%
30y éﬂ‘ﬁhaﬁ‘alrm dF'@'WP’@FtharEPHYGPQS’k@-%{E@egﬂlfﬁl@i ffieal yields varied between 24% and

metHed rexat e, N (phosphonoacetyl)-L-aspartic
acidtetrasodiumsalt, pyrazofuran, trinetrexate,

pl i an}/ﬁj’n, actinomycin D, cryptophym n, and anal ogs
suc‘ﬁ‘mgé—é%@ﬁlﬁﬁéﬁym n-52 or, for exanple, one of the
preferred apiu - met abolites disclosedq in European H
Patent Appl[i cati on No. 239362 such g%r(\ e
4- di hydr o- 2- net hyl - 4- ox{jqui nazol i n- 6- yI nijt h°

yl') - Nret hyllami no] - 2-thenoyl ) - L-gl Ut am ¢ acid; growh
factor |i nffi by tors§ celducgycl® ijnhjbt omss ! |

intal‘atl/hfg%'l i OTi CS,” anpdl s_aari= anfd
bl eovfira n; MIroteins, for e £ i Nterferon; NH,
ant i hor nones, for exanpl e anti-estrogens suchr as

35N0I vadex(t /) { a0y di %r& afliho- ptfogﬁ yiyh AT |(26‘8 SR 0%@&}5%%%”,%0 -ethoxy]-

sodex
( 4 nyé‘@h%ga gineg @’éﬂa[?&'wfrfeﬂm Yh43Aaay1-) oo pdiciRipmetharet (7 mL) was
y| -a8ded chloroaédtyll ciarige {163 ind, P domnatin Ahe leadtier) wasStireld aC@tr Ginipkrature with

t I et inkor We BéinpRtibe & Y2 Feabon WANer He cBrhﬁetn%h ! stoﬁglﬂﬁ QHSevaporated to

ggpg&a(;e du separate dosing of the individual
%ponen 1%he treatnment. Anti- angi ogenesi s agents

4°| ncl ude 2M\TP sqian ph K Crigtaing-6it-Gibidishias-Myro-pemyibethaxypyridin-3-yi)-
MVIBrdp-2( ymgi§-2-ciorbRtAdnid1 ! 6d) Iuﬁd@:@ﬁﬁtng)(s bd) Wabhdded fe m@ﬂﬂual amine (5 eq).
COX-11 (cycl ooxygenase I1) inhibitors. Exanples of
useful COX-11 inhibitors include CELEBREX(tm
(al ecoxi b), val decoxi b, and rofecoxib. Exanples of
useful matrl x netal l oprote| nase | nh| b| tors are

o VAN /] oSN A -~ ~ i 1



MWP-1 . More preferred, are those that selectively

inhibit MW-2 and/or MW-9 relative to the other
wordosioxiseet al | opr ot ei nases (i.e. MW-1 , MVP- 3pCTVii2065/002837

MWP-5, MWP-6, MW-7, MW-8, MWP-10, MWP-1 1, MWP-12,

and MMP-1 3). Exanples of MW inhibitors include

AG 3340, RO 32-3555, RS 13-083%F- and the fol |l owi ng

§on?%4§1§§r? Iwas rrgf(l_)uxm% under ni rog.bene %vzee r?es ulf}er evamratl(ai of solvent, the residue was
- hy'b‘F'B‘i?y?f‘a"’r BWFCO&*W g i 1-10%:i mﬂy]anolm gishleremethansi tel;provide the
3- eprodugt-with yiélds-viaried between 47% to 97%.

| uor o- phenoxy) - benzenesul f onyl ani no] - 8- oxa- bi cycl of 3. 2

. 1loct ane- ear boxylic acid hydroxyam de; (2R, 3R

1- [é—-@—cﬁ—g‘ﬁ:—ﬂ- -fl uor o- benzyl oxy) - benzenesul f onyl ] - 3-

hydr oxy- 3- net hyI pi peri di ne-2- car boxyl i @ydsi d NN

hydr oxyam de; 4-[4-(4-{] uogog - phenoxy) -

benzenes fq,gyl am no] dJ yran- 4>€ar boxyl [
aci g;ﬂ?’ ’xﬂm‘d -+( Iﬁgpﬁ)g‘ phengxyy) 27
ben esutf OR o YN BOHHO0 N N /©

2f Onyl ] B H DME/Hzo Q\
- hydr oxycar banoyl - cycl obutyl -am nop¥ rrofi oni c aci;
4-[4-(4-chl oro-phenoxy) -
benzenesuldanyl am no] -t et r ahydeo- pyr an- 4-

. R
boxylic O .

aci dplpydr oxyam de; 3-[4-(4-chloro-phenoxy

benzér@sul £ gnyl &nj nodsit et r ah Qiopyr an- S- r%g&%él c

aci d hydfoyyanidg; (2R 3R) - H4-f uor —

net hyl b | oxY) - benze R rre‘&k N
ODI pet ne-sg- car boxylic 8{ dr oxy

3-[[4-(4-fl uoro- henog@ benzenesul fonwo(]
- hydr oxyc &t HEiFeS Fauton ffed Hymo-Eherp xRy fzépogpbnwpla;m CHCN (600

acirt) at 0°C was added N-bromosuccinimide (37.1 g, 0.21 mol) over 30 minutes. The mixture was

3 [s{tn4=ec(f6r0f5| Hel GRé» WRIBIE RO }@éhroh RBZROEGIKLS REYEIDAL God e ¥ X&E&.oned with

”Bylg ﬁwbr alill)é%i:rg?rp é/ T an;%%_? »ygsgeéiglyﬂhh g@l E}"@k@ﬂgé?ﬁ‘lﬁeé?a)gflltefed and
1 5ox #£opea dd[’ srvgesguo@qr afﬁ@mm to gigidbbhepryiaxy-Gdbiogho-pyridin-2-yiamine (31.0 g,

hy dr. DXy I58%E |H NMR (CDCl,, 300 MHZ) 6 4.63-4.78 (brs, 2H), 5.04 (s, 2H), 7.07 (d, 1H, J, 1.8

3- qil 973344 H(éﬂ)fl,:f o“_pt)e| ) - benzenesul fonyl am no] - 8
[

-oxablc clo tane- arbox lic acid
hydr oxy n]' CU stirrgd groff:p Qﬁgg)@xb-ﬁ-@w@gspyudm -2-ylamine (31.0 g, 0.11 mol) in a
b e rmigtre SUPMEEY] raljiand H-Q €00 @) was added AaarbAeymathiabotdrid 4id (29.9 g, 0.11

20aCIi b P‘&k?’ﬂ?&)\(@m ges. saarﬂﬁlmp had F@%@u Rézfo% l(ﬁbe'ﬁ&)le p{'r?ebquction was heated

sal er eof

anpl e
Si gs'ri?é“i'y e @l'%wsﬂ 9 ¥t %P?br?‘e R KS98IRE 40 1oRTterppgFature, then
i niflilgee withGEEC! (@ §iltiandrpattitioped with-H.D@A00mL) r Euembaic) layer was washed with

r e%mm?eﬁSNaHSOH'IO@&LEGﬁEH @%ESCQPQLH&& ahPcorBitiaRA0h Q8ecuo.  The crude

angnﬂ% pﬁr?h}a% mf?%o"?"é thm togﬁ'ﬁhyb{3 ]léaro%e 1an§ }g?} %e)la%s) and the

25¢ eé@ﬁ‘t%? °9"h"ﬁ‘|"5lpf°6\‘% Weseu?,qmbasd acyeanFentraed EcyAces tayield  4-(6-amino-5-
antbebaytkegriditamyl)-tehzvit dedl rhéig exdd BR .4 & 0188 @ol, 76%RJ. 'H NMR (CDCl,, 300

eX A 8 3. 9§"§R§%PT!5N §47brs( @”@@E@%n 7. %C(g ﬁ; JSPlﬂ-lz) 78807.42 (m, 5H),

rs-ar

degﬂ‘% @éﬁ 4 ?16) H?r(d é)'Z'a'/rﬁiaé"z? RO&KD o/, BSIHZB (publ | shed
Jul'y 273 Te3OsHiring YWtios bf1 44Gdmitopaitenizdxe-dyridjor3-yi)-t2nzaldf ) methyl ester

30\\4\?(&% QZ)4)34not Md;ﬁ?lttﬁ 5:52E0AGALY wggaddéé) B&L: (51 9 W'Stn?og (the reaction
G@E@ %e Ea%%e%r&nder Vac ﬁer %@f@dgs a@%\%d }Jﬂ,s&r LH'I&? qn I-h]a{r@aahere for 22 hr.

i tln
t o, The 1selutiep we&:f"@walthrmmvte@m"@san@z%oem (vaalred] witRGRRH2 Ih ffiltrate was

EJ grﬂcmltit;;e;fi?yjﬁdee Ve i €OYigI® B-8-ARIndS - hyNRIAY - kK -3- ﬂ)llfb\éhzgﬁra‘éld methy! ester
n :
"&ﬁ gl Em IRy AN ﬁg%o Q@l‘z)@;ifgg(?g@ I7an (§>§P1§§% Hz), 7.62 (d,
35An%§'m€1§1 g‘ T\%‘%/&gJé'ré 'Hz),8R9(d, 24hel BEHR-103 (Merck & Co.
of Whi t éhJousestiBh@solgion ofNe8-alrrossRtydrokiGAYidin-3RFBEAZ3iE Acid methyl ester
(Vens g s mAHIREE, |
Ve B (350 T 4 S S0 s o«
exanpl e SU-5416 and SU- 6668 (Sugen Inc. of South San

Franci sco, California, USA), can also be conbi ned or
co- adm n| stered W|th the conp03|t| on. VEGF | nhi bitors

o o o VNALN T o~ oA



and Chiron (Eneryville, California). ErbB2 receptor

i nhibitors, such as GWM 282974 (d axo Wl |l cone pic),
wa@nahehmssronocl onal anti bodi es AR-209 (Aronex PCT/IB2005/002837

Phar maceuticals Inc. of The Wodl ands, Texas, USA) and

2B-1 (Chiron), may be adm ni stered in conmbination wth

the conposition. Such erbB2 i nff bi tors i ncl ude those

\C/I\%S%EJ /ypc?que'n %@9&(09&4%6(@%1'4% @% Qf%f@? @hnount).  The

( pdfﬁcﬁ A SEY{?B t ﬂ_"@b'e”]_ XJW@% }‘ll’oth Fyteieﬂ Uiemeyrote resin. The resin
Jam@a W?ShEQW'tthQQ@) @ X\B@"&Y/aﬂ.@fﬁé Cor(ipined|frastihesdvetgwashed with 10% citric acid

199vgv, mLV‘Qa@@fe&%@p(m(‘pr)' Hr%hfmazé@!, Yand fitereb %@ konchitiate@tn vacuo. The

St S l%e o
ncrOind B e Q0 iRy bt ST B ka0 oHect o 95
10195?9*;0'2 "é%Q!'ﬁ agd thwff?%'nnﬁ eontaiging the depited PRIrG Were cofpbined and concentrated
r efirevaeinae yielt 446 Amisd - {téhedny-4- stifoh{cky)- WG@-BQI] benBdid &did féthyl ester (3.3 g,

f i
e Ak BRSO, SO P01 TP . v
fil’d4m a"ﬁ'i'b 5@ (dp2H, J1853d2), 8050 2. Uhi4 Hzy BLP-BRELrs, 1H).
Provi si Bn¥&d a ﬂp‘pd! saigion ofn -(Bifuor®B-riilofordatity)-pHenyl)ethadai2iagy9.6 mmol) in
1527 anth33% D560 ﬁli) a\{\bchJhd@rraeNJb%&bﬁbré Wé‘s%ﬂé?f HEE. 35’ 9 6 mmol). The

reference rolifera
agenatméont“ﬁ?a?lrg%‘{} oY f‘b'gesd" %%?'Eﬂ?@ F‘n Waﬁﬂ 'f°25r ~Bolugpe-¢+ ﬁ‘é‘f°"y'°xy) pyridin-3-
en2\rhenzeic aed pethyl restee (38 or 26 smal)as @nkydebus BMFIBA oLk we$ added to the’

t heeat@n eiudé whish vas iall@veld itdaaR 6 Bbiént tdrﬂi)@nlafdl?@ sﬂﬂd}é?ﬁ stirred for 21 hr at
:msotgrq%?attﬂé S Gl"l\eo l%g(glf)r{f‘ Qgs (F Iut%clj WE{OQC &%ﬁ ﬂg@w%?ﬁo é'al_) The organic

t at es catl ons:
. 2°De Fotas sspgratedogicand tm?%%sfasowmeéama@%wﬁeﬁtoac (1 x 200 mL). The
1998hnic (9érS Okk6@mbined add vedied avitsi tine 20R000 Y/ &R IHE Na,SO, and
(fichReheiRE CR §%mesgotg'9ln vaRdR02 g—% Q{Il-lgé erf\{xt,}@y\ggg purified by column

199% 09/ % 5& | ed August

098 3ataganhy (siigajach A0t F¢30 E¥\sfrexanes) aﬂfht!?e &@stiont FRIaINing product
di seteoepntdfingthdnd benicentrdted rin tva@iof tol Yieddvi4riraruine-5-81el 3 Buab-esrifluoromethyl-

25pr PHAnFIH-SA)- leﬁ’irﬁﬁgI} -GRRRYd Mh&ﬂﬁ estBO(1 k6B 3R mbdii é@xﬁ 'H NMR (CDCl,,

9 7 fi ce
) ogBy R g 4 3 fsﬁqu&r]a;lgq# “ZAI 4d62 Zw?%tﬂ’l%s‘fh‘?’ 6.1, 6.3 Ha),
(f B \dvbhBER. 3 (dw@g’)SSan)d?ew@@o@@m) (719B e AHMA Y -81H2), 8.02 (d,
20@8)4 8.Eagh of the foregoi ng patent applications and

provi si gnat, Qaét ﬁ(ﬁ] sGHARh ] cﬁ af. leﬁoaprﬁno(i 2] u%tarb tnfﬂ:% %B{I)ﬂ enyl)—ethoxy]-

b ref erence eir entir
0; n\%ﬂ‘ﬂ"l Sl b&%fﬂ'c é?'% Behd ested 4 & 2R "B’Eq'?é'i W%{@‘é\% é? 2&%?"&? agded HO (38
t r @d comtpinitig riddHhtol68 e 16.2gnmal)t hTrer regaione @as hdaraltol défiag for 3.5 hr. The
bUtreaE‘tibF\ whé fBufrfickalaRa diREaWits E@QWO%S@%:QI@%%%%?Q b co;:(ling. The organic
YRR e R R B8 P i e BecS bttt vaoum to o
caﬁzﬂ%ﬁ@'n@ﬁ [H(B-Beska-rtgifl@TAmRdhyl-RbATY ) cetitoky] pyrdinifibatzoice acid (1.2 g, 2.8
352 @ifriof; 8ELICTH NMR MebD] 300 MHAES Y 5 (@I S, 8 62 |?{) aﬂ”a%&%%%ri) 7. o1 (, 1H, J,
I nnli | ca
e 581 AP 0 R PR by gl o
Uni t ed d Btk Btee@atpﬁ U praide GRmPongslst | A& SlTingnsoktign af 3t-(§Amino-5-[1-(3- ﬂuoro 2-
(f triflgxtioniaenyrmiseyn)-ethaxy)-fyDigiB B-yiMperBic iabid e8Iy, 10.12 Refl) PED@ (D mg, 0.13

by mhfel) BhEAGE (18b inb ﬁj@\%r‘n %bMFQ%frnlplmiaL gdh%g Wk @/f%dram vial containing

ns use

e state
EEF‘V% R a?fHe FAREHOR 2 34 Bh SOTSITRCRRE® 81 4&0fs T reaction was
beﬂ‘@v\,dllut#d Wit BiH66 (HwE)iane dartitionedwith HsOc Theomgangwal sepmrated washed with

X, sdluraedl N&dfl@ k ki) aritl St Neﬂ-fdﬁ}?f‘?@ it t Ii*l'mJ‘or&A?ﬁcSWas concentrated to
S eﬁr&é‘e%.? ur% %cUu%n c?‘he maGtana?w?sspuatn ed &Pm? ﬁcﬁllgnnocéﬂnﬁ ogria%tp{ésnllca gel, 99:1 to

be "use

sel¥? 6 20'2 efhe frastinps Gentainieg prpdughwerel efricertreteth @ndsir vacuum to yield
45 Ccaamidecapbirasal | y substituted. The listing in this

definitions section of typical substituents is

exenplary and is not intended to limt the

substituents defined el sewhere within this

specification and clainms. "Akyl" refers to a

saturated aliphatic hydraocarbon radical including

stralght chaln and branched chai n groups of 1 to 20

oy Y T T oA a A~ oy



"Cycloal kyl"™ refers to a 3 to 8 nenber all-carbon
nmonocyclic ring, an all-carbon 5- nenber/6-nenber or

w®200e0bi884 6- menber fused bi cycl ic ring, or a PCT/IB2005/002837

mul ticyclic fused ring (a "fused" ring system neans
that each ring in the system shares an adjacent pair
of carbon atons with each othet’ring in the systenm)

sgr@.b‘&réf"ﬁ@f:%u{é Qne or nmore of the rings may contain one
or bonds but none of the rings has a

conpl etel y conj ugat ed pi -el ectron system Exanples,

W thoutlimtation, ycI oal kyl groups are
cycIQpropane cyclob cycl opent ane, cycl openten
cycl® ghexane, cycl ohexadi , adamant ane, cycl ohept ang?

‘@

ohept at r@neécoanMd_ the

c ike 1 A Cy Oliey, 20129 u
e St it
@ i ncl ule al kyl ,

gr oup ar 4 T} Qar yh,, N%CO

het I i cyclic, hydroxyy,sgl kody, aryl o™ er capfo,
al i 0, arylthio, cy hal o, carbonyl,

t hi ocar baonyl, C-carboxy, Ocar boxy, O-car ba

N- car balnyI°, THitiol s -gilozsinyipyrralivied kydroshipids h @g, NI2 M) and 4-{4-
1445, Retramethyiy1, Bigjdidesbbraiantt2-glhesyi]- 1H-pyirble 3220 Wiy, 1.19 mmol) in DMF (6
exﬁ\[‘pb&%d@éd @éééboai'ﬂéyduxt@r@ %Jag Qtrn]ed %grogﬁqg?pé%ﬂre BRkni nght Water (10 mL)

limt

1oL} ot 55l e e ol W e SABFES it R0 s 2 combied

t V\@dfeﬁ? Were thet washed with brine (SoadtmL) loremavetben DB, teo driadiavdy INa,SO., and
bosual.cenﬁ?apd@agmgaﬁ%%kgxanpl es include, but are not

or "3+ bt AU H12 pRERBE Mpro o hBRERY) sioppgn 2 amie (200
al 19,0458 515-190 RiRaceldRTORiE @stprdi-2 B, N&6Rs (190 imsg! .4 mmel) ih eatet (1.25 mL),

15 t wandcdihdaioy egilyiogicoi3(r5 atL, loasts va® B@deaardiPPh, L@ B8 ind, biofd Mmol) in a

bomﬁ.{row %%W@é@gélv%hg)égsm Was eﬂ%ﬁ%jgnd %iﬂeg w?h mg%en The mixture

limte
or w%s %m%,ﬁypmcdha migrawave @@paratdg\rf?n 16 I'PI@EFtéEi- S l’lednl)alﬁe was cooled to room
al femperatire follnweray\tind additions of fwaee(de miLjp grhe@radostdas extrgdtéith EtOAC (3 x

of 2(5ml)0dr§ea ooé}rht&%b,;a&%n&ﬁtyétédg TRe CRAP bRk y/ascﬁmléd%g?e%grse phase

pi SRl wi thout |imtation
20 HFLC’SV?'%U ”’WrAé" ﬁ’ﬁ%h@%}é g‘%’%&ﬁﬁ% hal enyl and ant hracenyl .

25

30

35

The ar ydengrafiipeedeie 1%e substituted or unsubstitut ed.

Typi cal substltuents i ncl ude hal o, trihal onethyl,

aIkyI hydroxy, al k , aryl oxy, capt o, aIkyIthio,
aryI nijkr chabonyl , ocar bonyks,co, |

W 7 ocarbanyl ar barPy-iBr — RN
ar'%carry N-pNHocar banyl , N- ami do, NH,

sub inyl, squony‘D am no and NR X vvlth Rx and Ry

as defi neld above. "Heter oar refers to a m)noc%cl ic

or fusdd ' %?j"”d?'b?!p’*b‘?"a@'% bl@"ﬁ"i‘ RGN 13Ps9 dpme'hin Aeptonitrile (600
on®l) anduasetic lagie €120 mLf was agded §-bineosn@ninuoes (23 @ lge cdoasindi) O mixture
N, wée, stlﬁé’ﬂjat%onﬁ %p@ﬁfﬂ?é Bf DY £n'drilge RLARE Wi 'qUeg\cr%d with %5232 A solution.

ad n np at ed ectro

oy ek b s R b e o et e e 10 g avr
hevasmEsatied IW't@ 2 UB@H éP'@'opW'FQD prd dripd pen Na1SL.oTHe@mide product was purified
I nerckasttiod @5 cAraZtd bRvidé Hbﬂﬁ@hﬂox&ﬁhﬂb@ZiCH];ﬁlﬂdlﬁli%hed(H 11€g, 55% yield).

pyrim (}l rbeBrorqH bﬂ%&éz&‘érg 5- cﬁpgr%]rbi’] on (EF 5 gd’ohrarpcg)r\%ajrswpended in NaOH

tetrazol e,
gr BUPEY: 36 R Wl?l)eah%i“'x’@f?s‘ﬁﬂfsfﬂ'ltxa‘# exerighy gridceaglear solution was
S Uibtrined. usfier sodlimgto wicben @inkgrhture, alyecleadiok YblutioR ¥hOneutralized to pH ~7. A lot

t 1 df lo, WH?FéBéked J}Mdis%)ﬂ‘empﬁ&é(gag obs@r(/é(d OWG prgq%c[,t%gtﬂf?ered washed with

aIkIthlo r ano, nitr
£ e P G e e RatTIB Plove,PBBIg S RSO a5 an oftwite soi
sullt-8 epB% vieldd-f onyl , O car banyl, Ncar banyl,

;} t hi oearrbawnhuonl\df blafn%«%fbhﬁmbbndur% afthébomg '\'fagmnﬁﬁ@m DMF (8 mL) was
ph@gp& g% ’F&accep%l)R)% ] mﬁtg{ evyag g eJ at §°°8H%l“ﬁeﬁ"&t’e lijrgier nitrogen

suffici ently stable to be attached to a conmpound of
the invention, formulated into a pharnmaceuti cal
conp03|t| on and subsequently adm n| ster ed to a pati ent

o Y p— Y " o o




( 1-thia-3,4-diazolyl) (tetrazolyl) (pyridinyl)

(pyridazinyl) (pyrimdinyl) pyrazine (pyrazinyl)
wexaapbwss of suitable fused ring heteroaryl greCpE2005/002837

include, but are not |imted to:benzofuran

benzot hi ophe pe indol e bepzi m dazol e i ndazol e

(bepzofuranyl) ( benzot hi ophenyl4} - (i ndol yl)

s( bggzi gp g@g@' T:Et)on Gl d&\ﬂé‘%&’! :}’Jdl? D’FQE g&ﬁc‘ﬁo%% § ¥ 6q) in DMF (5 mL) slowly. The

py:r;%ltlo %oltgo ?t'i"a‘i' Hféie( Blg?&eatf?r fg{g i )gp then partitioned between water and
( pyathybhaefak, 3rhbormanic tiyaryal waphedrvath ofik, (&-tiarkeymésddriag loyer MgSO,. The
( p)@i’d’d@'pﬂfdg’ot 343§|1Lm(é'd| dianyikd gé?l‘.[)lﬁrﬁrli QLtﬁlg %YMe%'eW%etate (4:1) to provide
[ mtdazr % ) % J, le@e i m dazo[ 4, 5-c] pyri di ne

pyrg%p?lquﬁ '¥§é V%8 ne (pyrrolo[S 2-b] pyri dinyl)

10(i mi dazo[ 4, 5-b] pyridinyl) (inmndazo[4,5-c]pyridinyl)

( pyaengrl plodeddreCHePysindi EXdmple NY4BE 70D IUCE. %@ntCAdBVJa{i&i S&ial No. 10/786,610

pyr(%dbﬁé&?ﬂoﬁbgyrl di ne pyrazol o[ 3, 4- b] pyri di ne

i soln pyrazol o[ 4, 3-c] pyi di nyl)
(pyrazol of 3, 4-c] pyi di nyl) (pyraz , 4- b] pyi di nyl) S
(isoind ) indazol e purine |ndob4@|ne i mdazo[1 N
(2 a]pyrg%? 3ﬁ?§§20@6wm50@]pyrli§ﬁe (LQdadbpyduce
pu in qggxigrwrﬁziat
azo[!H a]p idinyl) p Zo aPWVP|d|né::r\

pyrroloLl , ridazine i mdazo[1l , yrimd
(pyr azol'of 1To 8. % o&l%gﬁn}yl?)%ﬂqr%rrod)[yrfm ylamlne (1 g 358 mmol) in

15- 2 nguqﬂyylsplﬂ:a@e %/ ImL) (vqamadwo{;ejhuentlally bis(pinacolato)diborane (1.0 g, 3.94 mmol),

» 2polaBdiinh H&eda'ten(y o3 guiof’v%h&ﬁn |1SQ§’(HubﬁbﬂMrB§phﬁb)féﬂ9éude hiorogalladium (1,
qU|nazoI| &]U|n Lin o 1N &t Z i .

com iex wu i ﬁ g‘ ne (i&% % ﬁ'h%m ure was heat d to 80°C for 16

(azaq PR
1, év ﬁacpﬁﬁrhmeé fmreom ternpﬁ@prﬂ hVneu rgacn@ roigure we diluted with ethyl acetate (50
( phﬂil]) ahaterey| The(filtchte, Was wagHati itk ween(gXso ml) and dried over magnesium sulfate.
201 %oﬂ@e%ELt ¥ inl vgéugye% %\hcgcruﬁe[%ﬁ'm% ag ggwn]solld 1H ? 7% HglMR (CDCly)

[
P %Zp(ﬁdﬁﬁ BB (SiRyF44 (("5.12"' 713735{‘1? fiy Bhig- F)“’X
( 2, 6 naght Ay risdmhybgcti¢r? vassalaph lalyardgedi wiyil the mwe 3-benzyloxy-5-(4,4,5,5-
ZTQJaméfhylm gb]@@xagyr&hrd@ LIF%ﬁldmﬁd’rﬂlﬁ'@ (461%9 WJQ' rﬁ]mol) dimethoxyethane (3

r
TR, Bt e R Lo Kol 76 A, potors vyt pcea 11,
25py rbismu{hzanlmﬁppm)temmeN@hlpwalHd;[nz (1B~ donpigx veith idislloromethane (1:1) (20 mg,
PY rolosarhindal)m h P W dfutidhebf 6&)&'&{ &hefodats md\]afé}/io 76} 19 rlnbnol) The reactor was

n
’(apﬂa'rrgeglt? gﬁ fb%ﬁ)ybr I‘ifj}zulndé‘ a) nit o%g? gtgno%p%teﬁ tg % g %ﬂé temperature. The
py FeaFHingp '&“’5 vas W‘I""Prl‘ﬂd(?PW@e'( ﬁW‘ P?ﬁt%qsﬂ‘l-na”d]‘ﬂgw {Srmldli Theloyganic layer
( pwaamaalu{dZNItB-abdmmywl a\kleﬂyé L) and diluted with dlmethylformamlde (5 mL). Polymer-

30( PYbiid éﬁ@Jn‘l& a@:d‘?d f%ré 1"&1&1&?06&9 addt?to%e d?ég'mg ¥<9utforq an9 {he resulting mixture

"het er oc
o 5135 OFTEY FRIBIER 1 2l T fRsyasciiorss g washed iy dragtyfanaige, methano
whiapth methgengr chiorive (BXSgL edcb Iselvant)e That thy @iytnengassedced watd2 M ammonia

f I GMinBiharfo) foﬁﬂﬁ’r $6eBin (Nﬁ@ﬁfe?edrhnb $va91ed Vit ddifidnal 2t M%mmoma in methanol

o Bl v B Es ks rpspareed oy, e e cruce procuc
35h aP¥ f'%?“@@'ﬁ’p'l' @If@lia}ogta@m Yiglded 58-2pig-ab bredicrag A tasalideBA% yield).
Exanpl es of suitable saturated heteroalicyclic groups
in not limted to-HOS N ZL | A oxirane
th :agﬁgﬁleprgam&yﬁé‘gzﬁne ox [ etaJ neth [ iatane a d
zeti dine tetrahydrofuran (oxiranyl) (thiaranyl)
(aziridinyl) (oxetanyl) (thiatanyl) (azetidinyl)
(tetrahydrofuranyl) tetrahydrothi ophene pyrrolidine
t et rahydr opyran tetrahydrothi opyran
(tetrahydrot hi ophenyl) (pyrrolidinyl)
(tetrahydropyranyl) (tetrahydrothiopyranyl) piperidine
1, 4- di oxane 1, 4- oxat hi ane nor pholine 1,4-dithiane




(piperidinyl) ( 1,4-dioxanyl) ( 1 ,4-oxathianyl)
(norpholinyl) ( 1,4-dithianyl) piperazine
wd 2ebeazashi ane oxepane thi epane azepane (pi perezi/mBgh()s/002837
1, 4- azat hi anyl ) (oxepanyl) (thiepanyl) (azepanyl)
1, 4- di oxepane 1, 4- oxat hi epane # - 0Xxaazepane
1, 4-di t hi epane ( 1, 4-di oxepany 3 ( 1 4 oxat hi epanyl )
1 ,4-oxaaze anyl) (1 ,4-dithie
hi eaz ne 1, dlazepane ( 1, hleazepanyl) (

(

1, 4- t

1, 4- di azepa #1) of SU|ta8r partially H
unsaturate et oup chg@e but _If?

not _ | ifmi t ef N +RX
5, 6- yo?o 2H— pyran 2H pyr%&%< 4Nqéoweﬁerywm

(5,6

1,2,

(1

y| ) NHBoc
- dr022FprranyI) ZFpr?anyI)
3, 4-tetrahydropyridi , B, 6- tetrahydropyrldlne
. éﬁl nyl) ( 1
5, 6—tetrabydr N) The heterocycle group is
opt i oRdN ISP Ihst | d wih one or two substituents
3 ndependent |y sel ect€d from hal o, |ower al kyl , - | owner
al kyl sdbst iTeuttesl edlutibn cefr @dﬁ*ﬁhloeﬁaadlflumpf&eruxlyxy) 544, B BHEtramethyi-

or (6, Qfdié&ﬂb@rmaﬁ@-yl) p‘/‘l')ﬂﬂr%wre%r&reaur& %)be o gOZh YR in tbutyl alcohol (50

X
o g bR At il 37 Pt e BBl aires o gom tomporaure
ex AYpTigh- M@Meﬁ@oc Bfﬂhydftsiﬁ £-35@: 19-3 mmpkk wag asidecrand inesetjon stirred overnight
10et hugiy., Mizerapwascondtraetito a G3tolLHMCR PiyArdXivad as-is.

CyCl Obugélﬁéycrud"e‘yq% oﬂBethEylz%Xnmo?){%%r%Ec%FYJ ﬂ%ﬁlpsé‘rpnq_?)'iugg added to a

Re p‘f’lé‘%"é‘r?f a‘idi'%b'%%E%?ﬁ‘P 6.3 4 d94,mm0) Byates (180 wb%aqm qwtereeo(% mL). The
t 0, mikture fwas Gpa@erktoh23& yand tordnk [ BEOGNER [90niyiol) added slbvaly,| Kelgiing temperature

" Argelomgyc.r @B&f §on¢pfét|émof a@n%ﬁ)’rleac%n A8 sifsd RS £y lthen quenched with

1 5g " n Cﬁoﬁﬂg QS%flds 1312 9 IH dvtater 42R{n{.)e %B\ylce?%eetgttﬁ gr%%%/{@ede()z(oon;&) and layers separated.
py rAgdeaysy |1ayrky was nesirajized xwith €M iHEh ahdseytraciey rithri ettivh pbataty ,(2x200 mL).
Py rGoabingd erginicsadle Wahed letEwat@ﬁ(dS(ﬂﬁ\U MﬁtUrINee 56 hef, @Rdd (Na,S0,) and

N%ﬁé&%?e tF eafér glée Blgck or] 5§ (: R){na 08 aéﬁ 8 %laS%?tQ&?)jane) gave the

gr ARFUCt e PG ﬁwafqav‘é‘* B@fd? é;% i" AMRUEBCL) But- 48 OHO'74 (d. 3H), 5.75
200 i rt.tiexnl 6teo,(d, e, Hsleb hdt oyH), et dayrl o iin 02 H) pr. 26y HEhB.99 (bs, 1H). MS m/z 401
but gl ﬁhlo cyclopropylthio cyclobutylthio
cyclopent¥lth|o cl ohexyl thi o, and t
Aryl t hPo"© festHEr@topptei a 2§’aé{\r‘§ﬂ' W%‘Srada?f’ l3§ ﬂ‘é’t"é? E:4fflyqro-benzyloxy)-5-
gr duroxyepyridifed-yiheagbaimisrasid tert-tRyjoestes €00 angi /25 rewa)ip k@gdrous DMF (1 mL)
| n%lfdﬂ&i b)bbgnzﬁrtﬁorﬁ]@é (8|£)|2"[]Lt 6. 6'5 HPnoI) Ph&@BYdat NiPeapped and stired at 90°C

I
y r | m @X EF?CE""" was ﬂ%yefj Iihéoulgh Re "é%gﬁle&ba}"\}‘éﬂelp\ﬁe‘geﬁfﬁ Yt ypter (3.5 mL)
A@?P elutgg wrtrb‘b} g{bﬁw:etatq' ragtylege ghiprige. - /meo)aRlal ognagtrationidl HE'! in dioxane
R' (1-2 &k} ewdsedadded Marddh &olgicAU Rorom&tedl | Neevefse h)’)ﬁé’seg %Hromatography

| owgtergk&wltnl t(f dsb tﬁ”ﬁh&%h 8y %Bb%mpa‘cf&{ tgweqh% G%XIrCed %%dué( a$ an off white

aryl t1ona
pr é‘f’l@P oV aﬁ’n@‘Y 3 MG 20 7°) frpek the big-aglitiop P[?éln'?f gs %@@@p@aws solid (35.2
30f r gm, 8h%yr oup consi sting of | ower alkyl,
trihal omet hyl, |ower al koxy, halo and “NR XRy groups,

hetder oaerYI Sbopded t hrough a ring carbon) optionally
one or nore, preferably one, two, or
thr ee sub,;st i jutents sel ect ed fromthe group consisting

2 ceodorteRlofeahny dr opy
dr

yloH trihal o kyI | ower alk , halo and - A

and het ro Ilcycl ic (ho Jwhrough a LN
rlrr@c rbeﬂé——optl fUbSTT ut ofre=-or rle, © 1

preferly one, or ®r ee subs tuenP? sel ect A3
fromthe group conS|sm|ng of |ower afkyl,
tri hal oal kyl, | ower al koxy, halo and -NR xRy groups.
Representati ve acyl groups include, but are not
limted to, acetyl, trifiuoroacetyl, benzoyl, and the
like "Aldehyde" refers to an acyl group in which R is
hydr ogen. " Thi oacyl " or "thiocarbonyl"” refers to a
C(S)R ~group, mnth R as defined above. A

o Y a o ~I S\ 1 o I T



hydrogen. "Acetyl" group refers to a -C(O CH3 group.
"Hal 0" group refers to fluorine, chlorine, brom ne or
wo oabisneisspr ef erably fluorine or chlorine. PCT/IB2005/002837
“Trihal omethyl™ group refers to a nethyl group having
t hree haI 0 substituents, such as a trifluoronet hyI
group. "Cyano" refers to a -CRP roup. A ‘sul finyl"”

Qr omld'n%oﬁfh?dnﬁ@ﬁ% ra&ér@:ﬁale%glégdem&%ﬂngn of I@toﬂggil dd r9rnol ) in 10 mL of

bei n fine

o ETETOIAn A i gRg Simpe T BKire SpitPg RY rogR tpperare or 12
whehre |The mixiyregigithen p@irin aroicdtwithrand geendeediwith dilgdhagueousRiCL.NENE ethanol is

al sgvapfatéd AACOAYis AHRARe extract el Jq@éb%gkgﬁlnon r eﬁ\@ rE?O/IcQay@r is dried over

. S I@g %&I‘b n amNgQO %u % i terﬁci h{ agkmcyi g1e ?ﬁﬁ%gp&a%ﬁ& eb BI reﬁﬁl.tehcompound AS.

"R'x H}?deﬁm@e !ﬁs‘sﬂéﬂth%ﬂlﬂMGW@%ﬂw carbanyl" group refers
to a - wr@)jNWRjitr@fyﬁdm .1 InoRX eybidaldry) asd d@fheRiifhosphine (1.5 molar
aboﬁq%lvalerm &@B&QMJ a séhl‘ﬁ%rg éfsco{ggouﬁ@ A%{? N@o’&\"%xbo 9\[ %}‘ ‘PHF The reaction

e BIRGTey e PGS RRRRY S5O R RRRRS" Raes ecuivalen) i adcc
def Thedck betfoiseemavpll bl be anixbeenstiiréd ateban feniperature for 12 hr. The solvent is
15?3’ @a@r&@(fo gWeoaU pelloW' dilNesAVe. aRRL R¥iddes |sdp§1t|ﬁe‘aec@ aRQ Vgt <|::l\;§omatography

roup, wherein Rx an

ar e E’grfgﬂgﬁ)fd? @eég'??s) o @"%?ﬁ‘"a@‘d g%f ers to a - C(0)NR xRy
group wiaMHEN0-2md) iRpdded togelfition efctombryne A1 (N7 amrhal)gt 2 mL of ethanol. The

r ef @ixtretiOthén ;Rl(ﬁ(aﬁ))o%l&th afd lfél-HéwdéN(ﬂsb rrB)(ls AldLdRBwWRS The reaction is heated
def o%gQ‘kfgle Nr ahd c&led tg rqow%mpercétu ef @eh e |98\R§§8% t& ?r and the resulting

era
24 h a‘[‘"xw '%fUB@? Ihf°t‘19’é"d bw of plits ARe rippediith éthgraﬂlreﬂ@rﬂlt@teﬂ ﬂsewmated to give

hal @braymosilgesidee, gompouHRL] The reGfhid: is useliid tHodt furtheHaktagon. and
t he i kqﬂenod’&’é%rdo(;é.‘égln%\gr eqlm%@ﬁ}f 631G\e% EW\dIar %Elﬁ\f/a%n%bhx) (0.5 mL), and

IS sub

t hr ggceﬁng/ﬂ%/ 8‘5@"0@08 d(bgg m%) a@ﬁ, addmca? 6gwlﬁgf>w[npm{1d(ﬁ2 in 3 mL of acetic acid.
2- hifgrrepetjantrhixtire isthegted toB5T-for 5. PheFreatitibryrdicoreyip thepydojed in an ice bath

2ﬁ|ngartdhﬁ3|hédk@th satifatdd<af. ‘NajtBRBSa li)Yb-A pétﬁ;fl QEARL s Lo extract the
a

def Xc‘;{e%ls $ 8t\';3gs Dsf)l'J E%Act |%}§Ed\ﬁ\/\ht 04 El' %_él gf%h ésn&ered off and the filtrated
(cprzyosiswequwe %P@EH(OEF@FMM%WF!U%MMM byi $ilsa aaidchromatography
der (elstrigiwite §t0Ab aficr@ikanes e girrdeded prsiict, cGhgdufy A ans
al kyl, preferably I ower alkyl, that is substituted
with aheteroar I group; e.g., -CHzpyridinyl, '
30 - (CH) 3i i dazol yi, and the li ke,
and derivatives ther eof . "IMonoal kyl am no" mgans a
radi cal -NHR where R i al kyl or unsubstl g ut ed
cycl oal kyl group; 4@

‘ NMy+am no,
(| met hyl et hyI ) amfiTo cycINQhexyI am g@,yan e like.
"Di al kyl ami no" mean$ a,fadical - NRR re eeﬂf'h Ris

i ndependent |y an al kyl or unsubstituted c y¥ oal kyl
group; doregic ﬁtg‘}gréqrrqugnlc fidd. ﬁgpplarrﬁqw@alent) is added to a solution of compound A3

(i - a7 mohodtil gl mi- et byE. aﬂh@ﬁ;xtuﬁe)@é@blﬁ@@&!“ﬂihtﬁlbﬂg&msé@ral times and then

cy C&.%%Erﬂ.ﬂ&&ﬁb(ésmcﬂ BauaéhF]'W ( Ig g)%s | nLolﬁag eﬁ?\;degtz @l add%J podium carbonate

o pt.i ona
V e(ﬁtmoéarr egl%/ \fa@[}m hﬁ'&é’f H@lswqedﬁ%gﬁa rﬁgﬁlorb@p}’[yfe angd,iqe rqsulfing solution
t hehedted tor85f13 foot? HrnWatedis added piteereasiovdniziue tb heenel B treadtion. EtOAC is

Ci rféHadueNs en@&w uéddd sdidsd. 65?9 E®AL Ry m&mag$? Gfie Na,SO, is filtered
not ero C

aﬁw C rQu tirona
U2 e ST RPoRE SRy * U SSERHER: FiRrer e g by i go
mayChimatography qungb‘e'ﬂpﬁti@@anzC‘&n@tqﬁhearddebezqanqso itoigive desired product,

40 ncdothg@md 84t uat i ons where the heterocycle group is

substituted with an al kyl group and situati ons where

the heterocycle group is not substituted with the -

al kyl group. A "pharmaceutical conposition” refers to

a mxture of one or nore of the conpounds descri bed

herei n, or physiol ogically/pharmaceutically acceptable

salts, solvates, hydrates or prodrugs thereof, with

ot her chem cal conponents, such as

phyS| oI og| cal ly/ phar maceutl cal I y accept abl e carrl ers

oy o o S



As used herein, a "physiologically/pharmaceutically
acceptable carrier"” refers to a carrier or diluent
wo bab/ozides not cause significant irritation toP@IIB2005/002837
organi sm and does not abrogate the biological activity
and properties of the adm nistered conpound. A
"pharmaceutically acceptabl e e¥cipient refers to an
pcR. added to a pharmaceutical conposition
faci | itate administration of a conpound.
.Exanples, without limtation, of excipientsrinclude
cal ci um car bonate, calci hmphosphate, vari &Rsugars
and types of starch, ce | ose derivatives,gel atin,
veget abl e oils and pol yetHyl ene gl ycol s.
herein, the term "pharnmageutical [y acceptabfe salt"
igh retain the pi i
ef fecti veness ang“py0 Nes—ef—the :
Such salts include (i) &eid)¥dditifgnjsal't s, which can
be obt ai ned by reacti*®n of the free aseApf fhe par ent

Cg:@%&b‘ﬁﬂd Wbt\l\,gs h}@ge[r&aﬂ]s d% g%ﬁ%rgl rgclé‘aura % IHQ %enzo[nazol d -yi)-N.N,N'.N'-

obro RO TG &E
sufatramet Y"ﬁ?,’t'%“ PhasRNOpE r ReRtalioride é'dﬁ\u)aﬁd f"ﬁ'éf Ieﬂlk‘@'embr diisopropylethyl
Wi tinine (Y@slareqaiciedts arsi eptineX(s. 3 ki iequiviting aretidaddi t6 a 86litidn of compound
10( D)\S% 14 rln%olfrﬁls' L ADME un[]?rI aeﬁlfog@ﬁ ﬁ‘nos&?eff;] afh@%élctgqggé Silowed to stir at

et hanesul foni ¢ uenesul foni ¢
S 1PEyPTEETEas fr ¢ B Sirod MHEOw P S 18 e oariacBiieco avench e
aciedcton. R@Aoisithen adsied togemitact the aquekies, sotution Dyy E@A¢ Igyek ovene,SO,. The
WhRR,s; |saﬁ1tb|@h fo Eﬁ(ﬂh@ fitrxe @ss@tféf:orht@d tdgvdahRivh of ‘PJEQQU N&he residue is

i %ulﬂ'(ta’ %s.ﬁ rrral?oﬁ apréynﬂ ﬁnq g& Eg)?\ca%hﬁ e{%{‘m?ﬂ d?.ng‘v%ﬁieswed amide
Sor p@é‘é’l‘ mmwvmqvequr gani ¢ base such as

et hanol am ne, di et hanol am ne, triethanol am ne,

tr QERd D AR08 met hyl gl ucam ne, and the |ike. "PK

rereré_riﬁﬁﬁﬁéﬁor protein tyrosine kinase (RTKs),

non-receptor or "cellular® tyrosine kinase (CTKs) and

5![ 2 %’_ghe ra lfl’g}%e

serine-threoni ne ki nase PﬁﬂKs). " Modul at i gh""Ror
“modul ating” refers to alteration of t catalytic
activity of RTKs, CTKs STKs. In parti

nmodul ati ng refers to the] actirpatinomp of t he catalytlc

activity of RTKs, CTR% STKs, prefer I|y

activation or ig%E:f%i 70f the cag o |V|ty of

RTKs, CTKs and , depending on t concetitrati on of

the conpound or salt ta which the RTK, C®™ or STK is

exXpes @8 ndlar edUiR&iéht B 16505 adebd to cbBodnd A7 ld. {3 rﬂ'ﬁbl)‘hft ranlﬂ e?emperature The

20°© ate@blyr‘[g sﬁlut%h?s sWredlét r%{z Egrlhpg ture (fr%e%eéj t g ?r 6{? Fg 8¥eact|on mixture is

ty F@@P’ﬂéd arfiee e@'ﬁ@? s RETfigd A é'"cacﬂef e'afvmmgraph:d (efuging withofH,OH, EtOAC
RTKsd GHyG1)as giteldésired amidé groflen s¢rhpuid A8, a9 B yalbwisab whie sainf]
threonine under the i nfluence, direct or indirect, of
STKs gbntactl refers to bringing a conpound of

Zand a target PK together in such a
nanner that the ¢ ound can affe t he catalyt|CCHo

activity of the P ei t her dlrec , .e., by

interactin hlt )¢ kinas sell f_\ or i ndi t

i.e., by in ra%tmﬂg mnth—dhot erYnol ecul .o Whl

thecatalyti activity of t kisseS®od s depefiderioe” Smeh
25 contacting" cgn be acconplishgd "in vitro," i.,e., in

E 8 & getri di sh or the ikﬁ' In a test tube,
cont 8\ ngy"" pﬁ\?SIV@go??PVa'apE’BﬂJﬁEﬁJ % Rifgrytbdigroonate (3 molar
i n?%&”é@t‘t) erd F{dmeylaminplplridinewki d enale| ¢quival@tl tre added ol 8 Gsolution of

b e catipolideAd (8 chrrfdl) inGOGNM of IDMFC erhb ré‘aHﬁJnUﬁlﬁur@'l&?ﬂl‘?é‘d é%m temperature for
ggﬂ% glf(:\ﬁgttewke taghbatoctﬁgpe%# n mngt#r% hat eaerf?h/ k:hg rea oH d Ett(g cis t en added to
affect a PK rel ated dlsorder i.e., t he IC50 of the
conmpound, defined bel ow, can be determ ned before use

of the conpounds in vivo with more conplex |iving

organlsns |s attenpted For cells out3|de the



as the result of either: (1) PK expression in cells
which normally do not express PKs, (2) increased PK
wexpsessson | eading to unwanted cel | proliferapdDIB2005/002837
differentiation and/or gromh, or, (3) decreased PK
expression | eading to unwant ed reductr ons in cell
proliferation, differentiation 5%ind/ or growt h.

SOJ%fctra@tQﬁé ¥duE%s%£lutﬂ>nPPE)r§ efcl Stay(eromfér FJQ 86,. aﬁl%' N, 6,38 hl%na off and the

e en l' UCtIO

0
T N S L L
pr chrpmhaegsarhyieluting vr-masenso PeltDARInievchhen) toggivewesired poduct] esmpound A10

(thas ydll&wrsh&ﬁl (@7 Jiewe |026|fe it BRbIBKhrUgH @@éﬁ%n offcbrﬁpound A10in 50 mL of
Se\él‘?lrél Q{ C Qﬁ‘aedu% ﬂ%ul? de rs a al?e %r c‘thet reactlpn ?eaéurat%c* sodium chloride

| sorder creases r ac
‘%ocﬁr%’éed o He 'E%if’ﬂﬂeﬁlé*efe apF Gt @AIs @#f@d deodpctithe asmeqyn golgipn. Combined

D IEOAR Yayptidrd ofer dlagsel,! Wheia,80.SOfidesd offAfd B KIRatdSis BltGorated to give
l e\é%llowfon tré%%ug KTr%Cr'eé Xde i Ptﬂ'ﬁi ?)a fed gel cxro%gf?graphg (eluting with 35—40 %

"treatin % treat nen
al ERACA ﬁ’g‘e?) r‘° A5 5B PGS Wpﬂ*éa ALY 35 Yellawish |04 (58-4% yield).
di sorder and/or its attendant synptons. Wth regard
15pa@eh&éﬂbﬁﬁédéret2@: HRNGRE Amrn%ae_ terms sinply mean that

h e expectancy of an 1n | affected with a
cancer wi Il be ingreased or that gpg or mor e of they
synptons of the d| sease wi |l be rfeduced. "Organis
refers to anycr‘q entity TS embpr@dction t Iezfn@tI e
ceII.AI,r, ism Ninple a N
exanpl e, gdo,eN%ukaH celn _or as cHiplex aswa
mamal , i ncl udj 49 a chuman bei ng° BFher apeutically
ef fective am)unt refers to tHAt amount of theA
c opie hirdshlpridg saltl (. hingtareequidaledl), edwliumi ddetated im@lae equivalsmnethe amine

eX hRIFchiNIe saf) altRbEeddb a%&@naﬁ)bﬁ&h@ﬂ%dqfn '(chﬁ n%o?)% Y8 of CH;OH under

be| grenc
c an(r:A g’?é I;1‘%ﬁo‘r%gej,!hreaepeu(flecr'f al T'eveZ? % 8)c't°’ i gdgd é‘h@ﬁ netaCtl"BfTE’?‘ge gl then sodium
20¢ hﬁ‘fa"%ﬂ‘ﬁ?ﬂm'd%ﬁfﬁ Gl?'ah&?g“'ﬁl'em)e’ésidd%e The resuding amiktere) i gtirred at room
ef teeptrature(forip hr @rdbca filodeh atnisprre0 Thé Ractiol Mddre #s Zltered through a bed
'pphf %lrltg 'amgthé thlnﬁg |§ apérl:@é{"b&hgn%&. d%%rgﬁrcg 6% %Ertomatﬂ?r%phe/ (eluting CH,0H,
o Ecicen bt P cop ot R FRPPPEC e 2 o% yod, Acd (16
pr abler edvlvgiers top [Bsé)nig Jaddedrorcogpaunt [A12 40107 (ol) rae lrdoevteingerature.  The

251 O re3 @R s@NoR Rlstirkedlat roBhQérﬁd’eﬁMré/ or Hehtbdo B 1B0h hP e Rlaction mixture is

o SRS REATR I 53R el olitet by i e ahPEE PO PR MY HyOM. E0AC
a ewfibda & dyetdasirgd prductegppasd Aty a particul ar PK. The
observed or detected effect can be a change in cell
phgg,%;ayprgced Aohhe catalytic activity of a PK or a
ﬁﬁ—rk‘e“‘r teraction of a PK with a natural
b| ndi ng partner. Techni ques for obsefving or det ecrtl ng
such effects are well-known in the @ry. The effec

sel ected from a change or an absenc&of change |n
cell phenotype, a elnnge or absencé“ ¥ change i

catal ytic aCtIXIt Of said protel nase or a ch nge

or absence te ti al“(ﬂ*3 |

protein kmé:g\ a natura@r)% par

final aspect?of stdilgei Nvent i @’r'\go‘phen pe

refers to the oAqf war d appearance a cell or tlssue
function of th c el | or [

QBT ERSRGE (8 io PREEEY B soU™ o0 (2 RS oy pierig asded o
c efdlutieri of compowhd Algr(@ht mmob &l § mppidINIA. eThatrésulting soiekidn is heated to 110°C

di fof €&rRNMait lsQBdedQ@ tHe r&détionl Miglire t@&lﬁﬂ&rﬂﬁé RactBMJEtOAC is then added to
”“&&r!aé? %t a.ldQ g goluqr L BS Z%ta?%%yeé %Vr@é%cﬂh ﬁaﬁ ggasm is filtered off and the

35 \Aejllqratqgrf%mpprﬁteg I 9iMe @ browggyellevy ol FasideR- ndhepeesidyseis "purified by silica gel
refers to a polypeptide that binds to a particular PK
in a cell. Natural binding partners can play a role in
propagating a signal in a PK-nedi ated signal
transducti on process. A change |n the |nteract| on of



about 20% by wei ght of the opposite enantioner of the
conpound, nore preferably greater than about 90% by
wowioghrised one enantionmer of the conpound and PEFEB265002837
about 10% by wei ght of the opposite enantioner of the
conmpound, even nore preferably ?reater t han about 95%

by wei ght of one enantiomer of%¥he conpound and | ess

St h@’rﬂorﬁggdgphé%hpx%w Iﬂ?l\c |th]g}an§% w%%esnr{ad ?ro lh Iﬁgngneégrl\ji?AM Acid (16

97%069 e%\iaﬁﬂ't Orglssh Feacdpi i TSRO 14 (345 EB1PH Rl riepmaistiperature.  The
| e ssultingaslutidnasistirrdd/atigomerngenature br rtehed DBPWSiort 12 hr. The reaction mixture is

an elr&§du m i i c
g%ﬁipbreﬁef @th Qé?d e N RRkRhy el g ﬁrg %ng%n%dgzgélﬁtﬂg}uth GH;OH, EOA

ntheS|2|
i nd% @"28]2) tgg'ﬁe gees"‘?‘{)%"ﬁ Rroqu f‘h‘é’"ﬁg'ﬁ‘ﬂﬁl %s section herein.
10Sonme of the general procedures are shown with

I ebenedl PRrckduressnt hesi s of conpounds wherein the

1- (2, 6-di chl oro-3-fl uorophenyl)-ethoxy noiety is the
pure (R)-isomer, and some are shown with refere
conpounds wherein gaid noiety is a®acenic m xt u.go It
shoul d be undeff8¢ §od that the pﬁ9| res hereln Cc n be

used to pr enant.i o w
pure (R) i s byHchoosi I* he c resp
or enantlonerldﬁ Y1y pure startinbeneioeri als Negoc

procedures shown herein can be ssed to produceAg MAde
vari ety of enantionerically pure conpounds by
sel ection of the appropriate enantionerically pune
starting material. In addition to the conpounds_%E£Wn
herein, the invention also provides enantioneritaldy
pure conpounds corresponding to the CHy
3-[1-(2, 6-di chl oro-3-fl uoro-phenyl) - ethoxy 5 (BN 2-
ylam ne and 3-[1-(2, 6- Nw
dlchloro 3-fluoro-phenyl) -ethoxy] - pyrazi n- 2- yI

SRR U oy EIAR) TS s canaor
Sei”ieaﬂdd%m & ¥iufen efscompoved A30) 2 @O irigeml PICON2 52V, reaction mixture is
15f | btiedd Atigiost te@beratd@0ér eNbr. EWhiet Isefdded to the reaction mixture to quench the

Pb@é@h%f?l @tO%U Qﬁt‘ién —I ut'n- quo é‘%a %%ﬁ%oﬁﬂoéh@c?%ﬂﬁﬂg I§¥er over Na,SO,. The

Protein Kinas
Se P‘?2§P4 lﬁd"‘e'%°fb@“daf§%i"'gaﬁfé’ds eypRerRted tqﬂﬂ%@é}wwe@zeeuses'due (compound
fi bt Thegesidue Baise@@ihdut mblergutificktioed, " Ami nohet er oar yl

Conpou n@&plﬁ&oﬂfoﬁtﬁ)\'dﬂ (e R\@ﬁﬁe({ungérﬁ’ﬂ an@ fxﬁassnu% r%@etate (3.4 molar equnvalent)

d| I SANES of ..t hese docu cor orate her e

bygr?’e Jeddnae o||mn°ntoﬁ &nwe lé']’i‘tﬁq'g& ‘? 5’2 °fe% © PKHTE it Rygped wih ritrogen
ot FRYERA} Wees gd| thero dighiasehiséttiphgayirhosphing) nallmilumolem@&/molar equivalent) is
COaquediNTie: rédultihglshiutioreib REA48a680°CTorIRhd Hated @'a&é@d@&the reaction mixture to

hy&tjeﬁ&hetﬁe A |090€R%A%Xsetﬁent {b%&? {% e&tre{cﬂge acgu]eg’u% sﬁ'&ﬁ'oﬂd ’Dﬁ/gEtOAc layer over

hydr at es_an EXes 0 er e
polVgeRBt pHe, Nas%%r'semeeeﬁéﬁed they filfatedsia eYaperatad toygive alsatkdpwn ol residue.
25 v Tt residuet it purdied by &Hhalgmemhtognabﬂyyelamg @pr addk etaRalid Bexanes) to give

| NgdsWélpradict cé\%uﬁd Ry @6\5@ _ eHép(Ls Ia( b@ﬂgﬂﬁ% E%éjgfdft? & solution of

disalts aci d difion salts a )

HETI ISR R R ESHRRirel iy pealrl 0 FRe or 12
aceatyated Nald@aris added tolfwrreastioremixtoredyteataiize the reaction. EtOAc is then added
bi pasdeRnfE aduraidRRase, DrPEt@lAh Iibbé}to%érwls‘dﬂ Phe RREE Eiltered off and the

30 c ame}féd% g\laa?rht‘é& %tgﬁlr. theeq:lle S 8ro§t{cé&:oréqo§rid%1 S}ﬂftaeyeﬁow solid (75% yield).

hexafluorophosphate, hlbenzate

hydr ochl ori de/ chl ori de, hydrobrom de/ brom de,

hydr oi odi de/ i odi de, isethionate, |actate, nalate,

mal eat e, nal onate, nesylate, nethylsulfate,
napht hyl ate, 2-napsylate, nicotinate, nitrate,

orotate, oxalate, palmtate, panpate,
phosphat e/ hydr ogen phosphat e/ di hydr ogen phosphat e,
saccharate, stearate, succinate, tartrate, tosylate
and trifluoroacetate salts. Suitable base salts are
forned fron1bases mhlch forn1non tOXIC salts Exanples

1 . T 4




may precipitate fromsolution and be coll ected by
filtration or may be recovered by evaporation of the

wGe oloseniss4 The degree of ionization in the saltPaEIB20e 002837
fromconpletely ionized to al nost noni oni zed. The
conpounds of the invention may.gxist in both
unsol vated and solvated forns. The term'solvate' is
gised herein to describe a nol ecul ar conpl ex conpri sing

thqegggypggguggsthe i nventi on and one or nore

pharmaceuticalty cceptable sol vent nol ecul es, for
exanpl e, ethano e term' hydrate' is enployed when
the solvent is water. Pharnaceutlcally accept abl e R

sol vates in accor§ance with the inJention mcludgH/Eij

hydrates and §td fahes wherei n t3e (SO

crystalllﬁgzI§%> be |soAfgg€ab Nubstit ud
D20, d6-a A6 DMSO. Nuded MAthI
scope of the |nvent|on are conplexes Such as

clathrates, drfig-host inclusion?tonpl exes whereth, in
corfEampaundt A 7t(h@ mafap eauivalert)i ipavded toal sphutigrsof awlhehdd-r(mgs amdl) in 3 mL of

hoShME EhelHhiRERIK pirgedSitd hiféleR B&kfal ﬁné?,rand then dichlorobis(triphenylphosphino)

0] C anou tS
b E OB ol AT ot SBab il (TSl gy m oo mi o
and?'?@r‘s 3dded g fea%mmﬁweﬁmdéhwmf 9 Aelytionis heated to 85°C for 12 br. Water is
St Ciddéu 10 mretredctormixtieo Guefthabl reatBsH. | RORITOMET Sdded Bd@xtract the aqueous

r e%luﬂdnn %r)pﬂgﬂl: E%&%vé??é( See T'hQ Pb é%dﬁ flf?é?&h{ﬁ%l’\& %e hlf?ﬂeaz’ g g\laporated to

or noni oni zed
Ph ¥ 2k bigyn psesidye; gle fesige wuwwlswwet mfgfeféqgraphv (eluting with
151 9 8PAc ih hexadess tl gh@degredprodukai, cimpbandi A10 (r4es yieldp dHIES blar equivalent)

by i§ gddRl R Sonitibn bit Smpdthd Afét(ﬁ 2@171%90 ™ {Othnof'isBﬁ'oﬁ'FQQﬁoIOfThe resulting

the .inven y and i1'so
(inc ﬂ'&i'?]b ag?ﬂ Fciq 89 “c I ‘& g’ﬁ?ﬂ“f %{56%?‘% ® 9"@0%?’%3"“ product,
of comecund@eht i ve conpounds Derivatives of conpounds of
the invention which may have little or no
hag iBG activity thensel ves but can, when
Zﬁd%@ﬁrgﬁgrggﬁggza patient, be converted into the
i nventive conpounds, for | e, by hydrolytic

cl eavage. Such derivatives are referred to gs
"prodrugs'. Further infor tlon on the use f prodrugs

may be found in ' %Ezgi s Nove| Dellvery NSyst ens,

Vol . 14, ACS Synpo s (T Hi i ~oand W St el | a)

and ' BioreversibleCariers,in Drug S|gn "Mzper ganon

Press, 1987 (ed. E B Rodle, Anmerican Pharmaceuti cal
ASSéUFrip@&ridQﬁb . 4 %laﬂé@&&&‘é% £Redb M6 cE\ LS halide (0. 21 mmol) in 3 mL of

m% ate her ei n d\é erence in their entiret
. SR s U (o E9YE Y807 U Groplionenyohosphin)
ex amﬂﬁd@m (D085 pdlarendivaisnt) issdtiesic iSndjura prbanpte (Fxbaar equivalent) in 0.6 mL of
25f UNGDIiddatd th trRSedttieSRKbre hrid tﬁé’\'@sdtlﬂy %ﬁtlbﬁ/ 17 h&%ﬁ@éﬁag fbr 12 hr. Water is

Wi tJ&de%%E Eh@r&c{&l rfi &ture?o czkijnogme reac@c@d SE?(P%crls g%?ﬁg?cgto e?d':?ct the aqueous

art as " pro-no
DSSluEm- &y Wéﬁ\axpgever N3SPs- Bhe epS8s | fiterdé andthe filtt:d@H3 evaporated to
th ?Nél asdariotsrowe oidfesidad. Cithe iréSidud) B PUIFRE &Y SllcahRr évdmakbgraphy (eluting with
re rugs
e e s P L S Gy el
t he conpound contains a carboxylic acid functionality
(-COOH), an ester thereof, for exanple, replacenent of
the hydrogen with (d-C 8)al kyl; (ii) where the
conpound contai ns an al cohol functionality (-OH), an
et her thereof, for exanple, replacenment of the
hydrogen with (Cl-C6)al kanoyl oxynet hyl; and (iii)
where the conmpound contains a primry or secondary
ami no functionality (-NH2 or - NHR where R H), an
am de thereof, for exanple, replacenent of one or both
hydrogens with (Cl- C10)al kanoyl. Further exanples of
repl acenent groups in accordance with the foregoing
exanpl es and exanpl es of other prodrug types may be
f ound |n the aforenentloned references Flnally,

. - o o g, s



tautoneric fornms of the inventive conpounds, including
conpounds exhibiting nore than one type of isonerism
w@naben2resur es of one or nore thereof. Al so i nchamExRoeym®2837
acid addition or base salts wherein the counterion is
optically active, for exarrple,5 D- | actate or L-Iysine,

or racemc, for exanple, DL-t aPtrate or DL- ar gi ni ne.

50 Hehéd®ock@Eer S may be separated by conventi onal

t echni ques welT known to those skilled in the art, for
exanpl e, chromat ography and frapti ona

crystallization. Conventional #¥&hni ques foﬁ;ghe
preparation/isolation og_%ndi {dual enantifoners
i nclude chiral synthesis fao suitabl e piically
pure precursor or resolutlon @he racerrs (or the
racemate of a salt orfHd r| ati’ve) usi Qr exanpl e,

chiral high presggij)r chr omat ograph

(HPLC). Al ternativ t héHr acemat qu(f;)gﬁ racenic

precursor) nmay be reacted with a s ble'ﬁbtlcally

active conpound, for exanple, an alcolil, or, in the

case where the conpoénﬂm§ ntains an acidic or basic

noiAgting, (1 &rmaas ieduicient) ed Ke@; (1.8 3ndlan rehgivalent) aabd dddeti to a solution of 4-

1 Fﬁﬁﬁﬁ%kﬁfhﬁﬂé am rﬁlﬁ’ar e&hﬁle’h@fﬁlﬂ i BoiGdn@s trRd ﬁgtﬂﬁf Incrrx'(ure is microwaved

chro h
f r a?:'P 9 orTaIs%yres% ra‘l a‘t F%n 4 ! %nggg ?K@t%aca?“ f'?f%“’e to quench the
104 depckane §t0§eﬁéheg aé@ﬁmrwthc 8auebus selgtione Bydt@iaigyepoveeNa,SO,. The

enaaiSa iefitedd oD ¥nd REMGat¥eik levdpBiaian td §veoiie dsdirkd br@gudt tompound A23.
t hﬁ'héregrdueqp @rIP %%‘Ha%qq %ﬁho%f fBrIlhlg,r pumgpa nttc': gyrr]rthgsrze compoun@ A22.

precursors e be o

enanti onerical ly-enriched form using chronatography,
t yGeoerhl|Pyockdate9: on an asymmetric resin with a nobile
phase consisting of a hydrocarhqn typi cal ly heptane
or hexane, containing fromO %ou@@@blsoprod%nm
typically from2 to 20% ndof*r(])mo to S(g“so'? an

al kyl am ne, typically 04 di yl am ne. &Bgncentrati on
of the eluate affords th “enr ed m xtu
St er eoi soner ™ congl orey S nﬂW‘%% separ atjed by

conventional techm wn to thosehski™ ed in the

art; see, for ex e, "{hereoche o 0fr gani ¢
Conpounds" by E L Ilekw(VVIey Neb or k, Nu994), the

di scl osure of which is |ncorporated hesei n by

BSreference in its enti¥éfy" The invention al so includes

| s Mg (tamplgr-dauizaidnd ding disproepuiemine 15 dia@ ekuivatemt) iagrgdded to a solution of

wh Q%ﬁjn’(bbé)ﬂ&e&ﬂforﬁpd’h%néﬂ (©. |773 mh1§|) ﬁ\%pﬂl@& @ﬂc@ﬁmﬁna AitrS4En atmosphere The

haYésUlgnL? nﬂﬁurg %@Fr{%tr ehotomft?m er é foraliJ % %Vat oag]d%c‘, trgﬁgz rgactron mixture to
nuREREFN 18 tpaFtioy EQAR than aﬁ@ﬁdm @stfaﬁmrﬁsu@ys alutios o PryF@Ac layer over

20 suNuz8iol,.e ThoNa,50L IsUigéredoff Bnd the fitRePR UNEHrald tb lifve the desired product

in i SOt
o ouRD A T el R RRPR sBbeadE] by MR fncod Symnosice
as “Yern *?uorine, such as 18F, iodine, such as 123l

and 12SI, nitrogen, such as 13N and 15N, oxygen, such
asG$59mpmg&ﬁk@ad 180 phosphorus, such as 32P, and

sul fur, such as 35S. Certain isotopically-Iabeled

conpounds of the |nvent|g é for exanpl e, tlpose

i ncorporating a radi oactyVy ope, are ful in
drug and/ or substrate tisBue d télbutlon [

radi oactive isotopes thd ¥tNym 8H, and carb n-14, 14C,

I

are particularly y o this purpo Vi ew of
their ease of incarpoprati and re "of

detecti on. Substitutionyw th heavi ¥ sot opes such as
25deuterium 2H, may afford certain therspeutic
advantages resulting fromgreater netabolic stability,
for exanple, increased in vivo half-life or reduced
dosage requirenents, and hence may be preferred in
some circunstances. Substitution with positron
enrttlng i sotopes, such as 1 1C, 18F, 150 and 13N, can

. - -~ " . p— e —m— - [P p———



crystalline or anorphous products, or m xtures

thereof. They nay be obtained, for exanple, as solid
w@hosgez18powder s, or filnms by nethods such as PCT/1B2005/002837

precipitation, crystallization, freeze drying, spray

drying, or evaporative drying. Mcrowave or radio

frequency drying may be used féf - this pur pose. The

§0 &&ﬁbd%t&a& lgb?bn@d%,\cﬁ 155 ?JOEFI gUl\Qan%t)oI% Adgn e:? &?ttlcl)no%f 1-chloro-4-

one or
' GRET AR P EATAPL B 1BS <b{OMR) Eses £ FiEPoRa LTSS FPEPIEER: Tavgnawe is purged
¢ o nwithnrttagem séveraketrfies . anGather eid:HIO]qbls(tl’myénymhbéphlbe) palladium (It) (0.05 molar

ad ”écﬁ]ivﬁér@rlg ddRs. 8odif 9345&1%% niorér @mféhtﬂn' L8 M s fﬂ%@ added to the
I nac excl El ents

Cer RO BPRISCRE Hretion HAata i AP oya et Be TaG Wate s acded to he
19 ngreedipremixtustthauenchiteerreaction. GPAXUS el 8Yded fo epdrat the aqueous solution. Dry

I NVEIOAE Ryer ovdh ﬂaﬁbpl e NAESCﬁX&ﬁItQﬂeS Bﬁf a?ﬂM thé fllfraﬂed'ils le@pBRited to give a dark

eXt§§£m % ?Elget Io'ﬂw rg?q#%ue i5 PFHI%? bx) fsmct:%gel ﬁrgmgto%rﬁ[?hy (%Bgng with CH3;OH,
sol ¢ttsCh:i '%@%ﬁ@f‘ hepagss)|to giye desiie RreRiCh SeMROENCCAR7t BemryBhAeY is used in
f orprocedtharr Nta eythesiabmpapass.t i ons suitable for the

iglel ivery of conpounds of the invention and nethods for

t hej Lol reparation will be readly apparent to those

ski #gnefal Frocedue 3t fpe Chiral Separationof Racemates: and net hods f or

t heThe rpeegyrasamipiecn po@ﬁed husing @reperativieosuperEringdfieid ¢hromatography SFC-MS.
Reﬂemﬂﬁ %uﬁncﬁﬂ@%&ﬁﬁ&{ét Edhihn- ShirHkED-H, 21E>8;é?mﬁnd'5trh|9r€n 100A column

V\hlva@ﬂlul THA Pﬁg‘# Pgﬁﬁﬁ‘ﬁér‘%’w %@fé Fé";&ef’@ﬂ@g‘! g?? 7% ethanol (with 0.1%

2nt 'FQP@PX)am'G)ﬂlOd'MIﬁQa i Psepagtivediaw TSk piLisabericriressire at 120 bar.
i nvention may be administered orally. Oal

adr@‘-éﬁbrﬁ rFQ(Bc'e&U?e r@yl dsﬂéok ) %lé [QK%F ﬁ{oro%no hyI yB ﬁ%og] -pyridin-3-yl}-

n@l roi ntesti R et
or REmPi %@9‘5‘9”36%’%"&1 VaPetBioRy be enpl oyed by whi ch
the conpQung enters the bl ood streamcdigectly fromt e
mout ho Nojh%? '‘Ati ons suitable for or al;kt{'!a.q%%nl stration (‘j\‘:c“a
i nclu sol%Y formadati ons such ag | et s, capsul ey
cont ai'g¥ng pdrty mt esNeMl | qui dg? powders— ozenges)
(inclyehyng liqurd-fill esyr, chews, [ tiand
nan ticul ates, gels, sati slitivon, 1ip GHs I
films (‘lhcl udi ng mnuco- adheS| ovuhkes, spr%igﬁ»L
liquid formul ations. Liquid forrrul ations include
suspensi ons, solutions, syrups and elixirs. Such
2% o1 YA BKPGRE 4 He§-ABIBo-§ LUy DYAdin-3-)-henzoyll-3 §1dimegyl-pipgragine-1-carboxylic
c apsyl tersbugyh esster Y190 0wl 0.93 inmol) ardie! -@ -beanid-étief)-3-tiflbromxiayipeezene (64 mg,
V\/at(ﬁis, mrﬁ&l)hlﬂrMMF, @ R Wa@tam’édqnb@i (gb Yr%ob 47 g{BM %eTQA %ﬁ(ﬁ}re was stirred

et rm ég“' ol ﬁ‘& ol one or nore

erm'EM P I aﬂ‘éﬁ Jhay /'%ar“'@d’?ﬁé’ﬂ’aﬁ‘"ﬁtﬁd %rﬂ"g water yefe gemoved. TFA (2
f ormk IWaQ ?@ﬁ@,tonwe%qus encowlirrent & peometdmpayratura éor 3 hr. TFA was removed followed

30" eaynatifidnUdt inthaddl. @hesRbitigh wésoﬁunw&@p HI‘LCOQ‘ a’i‘fon%a(ﬁf{‘@l\mmo 5-[1-(3-

Th ‘%r.ffagrﬁlﬂ H)'{?g§eng etrﬁ b(@ tplyrgi\ll p%gnyﬁg ﬁémg&gl é)ﬁ)graller nyb rré one (30

as ThYeR2%8%kr i bed in Expert Opi ni on in Therapeutic
Patents, (6), 981-986 by Liang and Chen (2001), the

di S(§t4n9r§lu g’?ocgéurMSC rhslnge'(ﬁ{%gérﬂ\grs% géﬁ'mh;%F emé@%?%) ethoxy] pyridin-3-yl}-
erfz' inf gﬂet%g'gerazf’hby')d%?} BAPR™, ke up from 1 wt%to

80 wt % of the dosage form nore typically from5 w%
to 60 wt% of the dosage form In addition to the drug,
tabl ets generally contain a disintegrant. Exanples of
di sintegrants include sodium starch glycol ate, sodium
car boxynet hyl cellul ose, cal ci um carboxynet hyl

cel lul ose, croscarnell ose sodi um crospovi done,

pol yvi nyl pyrrolidone, mnethyl cellul ose,

m crocrystalline cellulose, |ower alkylsubstituted
hydr oxypropyl cellul ose, starch, pregelatinized starch
and sodium al gi nate. Generally, the disintegrant wl|
conprise from1l vvt%to 25 vvt% preferably from5 vvt%

a P Y. Y A 4 a1 o o s s s




and pol ysorbate 80, and glidants such as silicon

di oxi de and talc. Wen present, surface active agents
waemeoysscal |y in amounts of fromO0.2 w%to 5pet/#82005/002837

the tablet, and glidants typically fromO0.2 wt%to 1

w % of the tablet. Tablets also generally contain

| ubricants such as magnesi um sf€arate, cal ci um

stearate,,zinc stearate, sodi um st earpxg fumar at e, an’gzalc

m xtures efwvragnesi um stearate with sqdtisdiiiauryl PN

sul phat 81" LUP*i cants general |y are prgsént jn amouneg'~ ™"
fromoO0. 40wt % to QW % 2pfePerabl y m O—5—wt-% t 0

W % of t tabl et>~~CQt her conventd.onalli ngredients

i nclu fiti - oxi dants, col orant daworing ag ol
preservatives and taste-maski ng~agent¥: Exenpl NHz

s abl ets contain up to about 80 wt %drug, from about 10

Wt Yotalni Qe Wi idiRER Q oMy Poi - i
N e S I T L
i S sy B R O oo 2B ety brogne (52 o
| uldrti2awor) . in PMB|(2 M) vae raddedrfaly Os€ Qs (I @b.sk3E minole tlidwed by water (0.5

b%{ _rﬂi}.;)’,'tﬂeﬁﬁixtﬁrQ wEQtétﬁrr‘eE G\Qinﬁdrﬁtlher;r I%Qie@htt LS RAB LR EHolvEdRat the reaction

0 native e wet - ry-, or ,

1o i SR O Bl lre BBl TER bt e e rsicue ana
t asfieadiahigom Emperiurier § i Thel TEA wes remeyed, fetiowed by edtisiomet methanol. The
norresiduayas puriindl by ayeptHPLCOR dffbrd qu-{ﬂslﬁfiiﬁﬁB-ﬂd(_Q-trﬂlﬁqromethyl-phgnyl)-ethoxy]-
en t : : . se
e P g o e Bleaf o heb BRnE iy BEDS
Vol. 1", by H Lieberman and L. Lachman, Marcel

15De ral Nprogedur ;, UB80 {4-[6FBNhds-@2dethyBBenzBoxi)nyridida®@yl}-phenyl}-(3,5-
di frhe@FipifRralih-1W)intdthahsnel NCOr por at ed herei n by
referepge in its entirety. Solid formylations for oral
adni ni sPratd.an may be fornul at ed td(\tke‘-q'-mredi ate 3(“NH
and/ oty'otif i ed_r el ease. Mbdifi edorel8&e formul ati = CHs
i ncl ud® del ayedi “T8ustaicreday pufgeg-, coOhtYBrIed-,
targeted and p ramred releage. itable nodified
relg formul ations are desﬁiﬁg kn U S. Patept’
6, 106,"864. Details of other t abhe rel ease
t echnol ogi es such as hi gh enerqgy,,di spersions and

osmpt C. d d Lcl an be f din r.na . .

ot AP o @i orGISBE: B Moo SRSt L ooy d B ulfRuny- pperazine 1.

( 2GEryvicprid terhutyhester 1i9RiMeg0- GhminelbansiciHirerpemetiyh?-methyl-behzene (47 mg,
20r elogasnol) 1 M2 miLead added MM BELCB5DHE. mLTOE nihhdhGdIBGdd bR Sater (0.5 mL).

of fﬁ@ﬁ&ﬁrervﬁg Slirfed @froort ﬁﬁnpbﬁﬁwﬁgrégﬁtgﬁ?%%ﬁbvgd BRY reaction was completed,

re ence | n%{thI r entireties. rer . .

AdME; &8 Feqiovsh fopened by aAdTon 454 BHG Relipared@miband irg reagtiongvas stirred
be abigem temperatuescfoti? hre Jh yolatites vetetTeminled dallogéd yaaiitian ot methanol. This
nuseltdn vk fuified B piepHPLOab #Rb6A20-(6-Binb BRb-FieRBESyIb-pyridin-a-yil-

par ent | .adm ni stration jnclude intravenqus,
25 oYt Phg oAb v Patrlire T me i et
intraventricular, intraurethral, intrastemal,
iOI NiGeAe ®Ricedure 35) hﬁiW%ﬁﬂo%_az@ﬁﬂyoﬁ{@ﬁ@]ﬁwg{s-aﬁuﬁog?{bj(@&dichloro-
ewui Y4 i on include needle
(i \r?élﬁﬁgrl%g%m&@crrxgﬁkg%@% g;' [ n{be@%%rﬂé'{,e needl e-free
i njectors and infusion techniques. Parenteral NHz
fornul gtyons are typi calyy aqlledd8riei'ut i ons whi ngy
cont ai n %fci pi ents such©%g8 sal t £52%Car bohydrates a

buf f er Pn t$ (preflen@l y +o X pH-of=from 3 to ),
but, for soef® applf JOR&, t'EFyHc'JB‘,anPeF nore Qujt Al y
FrGK

formul ated asha sterile non-aqueous” sol uti ofr¢G C%Smg
dried formto be ysed [n conjunction with a suitable

0 ¢ [ &M i aoas oy e ygeli OPek il paspamierges terbu ester (100
pr &Par £3Bbn BMohar st eBd]-(Aeotiahiorced-iluorsphemdiesthosy]-84(4.4, &5-tetramethyl-
C OIiGB, ) disxBiSoroldricd-y RoyadiRb SlamPy (1000RB] bR, in ¥ (2 mL) was added
readi ly be acconplished using standard pharnmaceutica
techni ques well known to those skilled in the art. The
solubility of conmpounds of the invention used in the
preparation of parenteral solutions may be increased

o o - . e - M T I T

NH3z



of the active conpound. Exanples of such formul ations
i ncl ude drug-coated stents and PG.A m crospheres.
wa opsozissAdm ni stration The conpounds of the | PUBME20e8002837
may al so be adm nistered topically to the skin or
mucosa, that is, dermally or transdermal ly. Typical
for mul at i ons for this pur pose i¥%cl ude gel s, _hydrogel s,

ofmpg&]pgf)z et §&IF ﬁ%smg ?)roz%‘smbl an nésr;rg é?ﬂ dus ggnmol) The mixture was
waf kuplled withPitipges °f§9mﬂgt§1§n "ﬁqf%‘@v@ atﬂé%@égeﬁﬁ mim @ CMS checked that the

M Creautionilvas contpletdd. PING @GRS réERYoncrhistOre s Wieed. witheftyF @etate followed by
Car&ésﬁnﬁ?suhﬁhc\lvé{greanalbﬁr%h 9{1e SM‘B# (NFS mieg %(/&l %'Ol leﬂ?altlorg by prep-HPLC

etro whi t etro cerin,
O VRTBI9% RGPSt s et g ith w8k ki en B30 ALTOof (pmperature.
1be Rempwalpbthatvelatilesd@tp afresidue tahwdsapurifibd B preprHBGAS to aB&d (6-amino-3-aza-
( 1Ot)|cyc|8[55'0915§-3195f (fﬂsf&mne 53(1@2 BEHRAN3- Aokt l@r% et]'l&tj ?%yiric\i/iré-?-)yl}-phenyl)-

nmean ¢ mni stration |ncI ude de
by e?t toneé PB‘?G%O)%?/?I ont ophor esi s, phonophor esi s,
sonophoresis and m cro needle or needl e-free (e.qg.

Pove&iieiae CProtdilire BbOj uelag ( 6412, 6ichiojo-3 mbr%fphérgmeth&?ﬁs -(2-morpholin-4-yl-
ﬂl S&PLOQ?)H!S@'?@?IMW& Leferences are incorporated

erein |nthe|r entireties. Formulations
for topi caI adm ni stratl on may be fornul ateg'\ 0 be
i mredi ate and/ or nodified,rel ease. Mdifiegd Tel ease
formul ations include del ayed-, swustained-J pul sed-,
controlled-, targeted a pro d rel ga¥e.
I nhal ed/ | nt ranasal Adm' nj trati on The comfounds of the
i nvention can al so hela Jiall stefed intea al ly or by
i nhal ati on, typi ca Fnt,he-formo Npowder
(either alone, as al nFxt ure, for exagpte, ™M:n a dry
blend with | actose, or as a m xed co'i'rponent particle,
f orToex amiytlre,, of réi-araido-S\ t-@,6piibB S AUCPPEENY!)-BHENY]-[3,3 bipyridinyl-6-0l (78 mg,

phas#) }ﬁ&\blf)(r\pﬁé}%h&samé‘ 68 Mg20.84 HmBIP YRS mdrBHARH-£4i- e%no"f‘&) 026 mL, 0.22
an aerl)os S?ﬂg%sg %o pr eéc,surl zed cont al ner{ rlrpph

spray°’ 4¢ A O F‘érb?ﬁ g0l ASRT SiEiPg gsrmight more PPh (63 mg, 0.24

20| e'@"(‘?'bﬁ]ﬂdm@'dﬁm @834 oLpP-82 mowl) avefei audedriAliér)seveanal hours, more alcohol

neb(U brez@L,, 0.29 rﬁrhﬂP\&asV&daéaONﬁertsQ@rdﬂ ﬁ\SreQ\f)ur@ nord Islﬂl? k68 mg, 0.24 mmol) and

rQ%L éé‘gﬁ (gaﬂ?n @ 5% rpmgl v(\sér? 8d015§ erlf rrunq W?rplgﬁqg%mlx{%eémas partitioned

t hebem gphlwarg;etpm|aggj galfapanrm@g,,T\pg phages were $eparated and the aqueous

e X impdeayasEiirdc@E ith Githidyhidtieme Xithe icsmbinkB @rgirieshassiweRMried over Na,SO,
25° 0@l cBSdentrdtdd R, roéﬁ/r dpordbR rﬂ'h%%mdug rwap ﬁprh'iu ﬁyggmca C?(e §hromatography

contains a sol ution or suspen

of 18 IrarEne!ton ot SRR ‘?’%%“??Qe ?‘%}Fa"@'%aﬁﬁ?’% STe@ifHirgloro-
aq LR oud-6eiimeanibljn-4yi-ethoxyl3i3giipyadiayl-b-gamiaé (58 egaageat f or
di spersing, solubilizing, or extending release of the

2ﬁt e\r/1g | Bro@ uP & J 3?1}19&%% ap? ﬁ%{o (?3.[ %jpd nta g?pgga&onag?ral N%r10/786 610
30an @PT’%?QQ&’PPQ@@U d. Prior to use in a dry powder or

suspension fornul ation, the drug product ig=mcronized

to a size suitable for dehivgpy by inhal at Pghl

(typically |l ess thag %u ons))—s Thi s ¢may,

by any appropriate ] i ng ﬁ%t ho

jet mlling, fluid d, J ekn, M TTT NG, ercr i, i cal

fluid processing to; form nanopartl cl e . i gh pr essure

horg) %rﬂl&@‘& Q{horq%epzc‘y%&yg)é-thl?_%k%? pyrbcf es ( gaa microwave tube equipped

car"%‘ i Elg%'é ‘?aérwifs added 1p opRrigy %ﬁﬁ'ﬁgn@aﬂal at @0 megy G®W2 mmol),
f onenakiagtriptlertylphasphitied palladiur QUM mdYs XnolSh) ahd1RtrahQATEIONA tinRidrous, 6 mL).
35t hefhb Ql\éﬁ\%s‘ &Bpedaanﬁu (5) ifh rﬁ%ﬁgﬁ’o}; b %‘ﬁteg‘ U%‘i‘mﬁ%lyizﬂ@ b3RGe (0.5 M in

&arc and r mance
ci ﬁe’“mﬂa?rﬁl Lél‘”as W"n@dﬁ‘é??&ﬁﬁ"@? eJF'%lf"é' wappjigeated to 120°C in the
Iactose may be anhydrous or in the formof the
nonohydrate, preferably the latter. Qher suitable
exci pi ents include dextran, glucose, naltose,
sorbltol xylltol fructose sucrose and trehalose A

o o o o, o e

fluoro-phenyl)-

achleved




i nhal ed/i ntranasal adm nistration. Fornulations for

i nhal ed/ i ntranasal adm nistration may be fornulated to
weoosnommsd at e and/ or nodified rel ease using, fBCT/IB2005/002837

exanpl e, poly(DL-lactic-coglycolic acid (PGA).

Modi fied rel ease fornulations jnclude del ayed-,

sust ai ned-, pul sed-, controll e%? targeted and

spr Wrmgr i @Jnﬁnﬂt%@ TLbrh ! E}ﬁyl Qéﬁ:?até)rf\eﬂqﬁeyie Qrﬁ%gé hévnalaaal I%éamount of

and aer osol s,
o S PGP E bl A Be) EaArG BrOR B M IRAHE S0 AL was addec
aceod denoil wias hheaked {on 12001 iiroheamicrawaps darl 20y mimuteanggdC (1:1 ethyl

t 0 égmemeﬂy@ﬁe éhl(ﬂﬁé)esﬁ&ﬂed qq)a?gfe a?tfountBHJt:frtlng%fb{r@' il %aﬁlng Additional
nventi o

ov BB &W%S(g Sﬁ\w THB St e tedpekendite v vgw@ﬁt@d to 120°C in the
10d o gricroyvave fepéemingtes | TLE, (1:4 sthyl aetétaterchetigereshibiviepsiity Slowed & kagge amount

dayt starHgtnahdribinétill dRairigbad als6HEH Héb&ﬁer v@Fy‘ n%@syOQ PR B8kRertf were poured

t h(:i"ntcl) an \Flﬁ%Hl,?psoWXn ﬁ_glmz_gande% ?]o? tl?n ex;(r?cg?d wAtLymSI F%%t?te é% §/30 mL). The
pe§srat?"gﬁd eaw' eEtmlayarpvere dirdtoverNaSO.filtered @nd ¢anegatrated in vacuo. The
S Ufafuas producywdzasdtied butb E Veg praiéﬁl;ea Ishi @Bdo:ui/n‘\ﬁ SndTRY tletbﬁ atb¥dtéimethylene
1535 ABRY AR 15 Lifte tie Mo lfd! 1o Ct al fvagi na

adm g’lﬂét ratt?onerra)?c{eg}é ?;gtr‘dr%rﬂﬁgt"@dw{@ be i medi ate

and/or nodified release. Mddified rel ease fornul ati ons

i n@enetal Ritededwre B8; usings Bxaimpled-652 plull.Se Hatent (pplicatioh |Seeal,No. 10/786,610
t angeteshoafshsresygr anmed rel ease. Ocul ar Administration
Conpounds of the invention may al so be adm nistered

directly to the eye or ear, typl cally inghe_fiorm of

drops of a m croni zlest penshey or soI ut| onLin

i sotonic, pH adj usk ed /ég@“ I eESaI i ne L@

fornul ations sui t&

adni ni stration i ncYuée ol ntnments, b|o ada'ﬁ‘Fe (e.q.

absorbabl e gel spohges, collagen) and F

20n o ¥-[ biaseichiaa afili@o-pleeng)-etiwixy]5 ¢ Bmethyli1 Hihidaabdle; yl)\warddar Sylamine: N-
Leg%gﬁl |ﬁ‘|@gzoﬁar(§é oyl 21 Bmalf wééQ@s&%ldaﬁ teﬁéﬁ?&rgfmén (@nHfdou@S4 mL) in a 50
Cr STOBER Binem Rk y X o s Epriee WY g 4rkigniageton, gptn nder nivogen
hy @imeseherec Nrbutyl lithiume(@16 My I58RSHLE 1.4 oimpolyevas added viesyrimpé @, 100 pL portions

hy QUeSYRRUMRY THE talton Glad H’rr&f’& ~7@E%r@6¥1ﬁ1t1{3¥ | §(ﬁb E|Hé &htdride (anhydrous,
gBt hyé 3 cel I ul ose

0
o R e, ko S s e BhS MUSH p e g ws hen
t og@ﬂq*fei angitheryeactipn alipwed,tg wasneto rapciempetatuse nRngk Ribefitheaine chloride was
C hlirogolutkéh anSthehedctsral Foafnit@@éraﬁﬁ&yload SEOHIRE (40, \ODBE Fhmdl was added in

' O%Qm%ﬁaﬂ (§nhy58[:£“zl'nﬁ_§ 'fo(ﬂ&?ﬁd b? fet Jgt?gtlr%%(\ﬁb méhln%ztpalladlum (0) (108 mg,

adm ni'str at or mu

and?P §1%s6¢ F‘Fé%?cf'%ﬂ hegledto raflyyi Thedepchian wag Steniopad by LMoyl all of the
30i notadide iodescaljadiwas @osimad.nEd reactonlwae dilowed10 Bddl arld tRgh-diluted with a sat.

t arr\ﬂ@él%gutnoﬁ;(mnﬁlgg FAEYSMHod #As%@t%%te%ﬁ%thy]—%gfe% QE&) frB). The combined

e conbl ne
o PV SEE i Bt e clF b erafael e angnesateg £ atTrg ude product
andvas |9adegivhte agt) g prapdckedssilicalget @himn@nd KI5 pethdmplethybacetate was used to
gl rel thedbitaaipfddg (@hy/ P%). S, in order to inprove their
sol ubility, dissolution rate, taste-nasking,
bi cavai l ability and/or stability for use in any of the
af SeppalRrocsAye 39 yeirg BrRMAlE 4B aft Y-8t Pajent Application Serial No. 10/786,610
Dr yrcTeysdootensass)n conpl exes, for exanple, are found to
be generally useful for npbst dosage forns and
adm nifspeiati on routes. Boffh incl usion and F
non- i ughpn cormg,,g Be used. Agenap alt tive

to dirlec %}:%Egi\lexatl on wi e qpug, 't’?‘Pé' cycl ri Ny

may be usgdas an auxili arcy %)g as & O ~Acen
carri erdNTIN"uent, or sol ubjly st commnl Y s °

for these purposes are alpha- beta and

gamma- cycl odextrins, exanpl es of whi ch may be found in
PCT Publication Nos. WD 91/11172, WD 94/02518 and WO
98/ 55148, the disclosures of which are incorporated
here|n by reference in the|r entlretles Dosage The

o " . o o I 1




to about 7000 ng/day, preferably about 0.7 to about
2500 ng/day. In sone instances, dosage |evels bel ow

wo bwchomses |inmit of the aforesaid range may beP@DIB2005/002837
than adequate, while in other cases still |arger doses
may be used without causing any harnful side effect,
with such | arger doses typi caI P~ di vi ded i nto sever aI

ima‘H €£\r5q9§§5 Iz%-%fcmé‘rg IElfllr}clzrg tf) ten %ég mcotlng t? Ha (4(}0 q% mmol) in 70 mL

adnimimstherol gt E6rss ﬁatq'qslrﬁ%fgaa@t F’\?‘é"“&:’vrrp%'ﬂﬁﬁ gverrmmt at 3°C. Removed
eXx avoties ardeﬁaSMddehemdquQ\ﬁlB diethyltetheratb yiBlg gBaniatielyGnd iidate. To 200 mg of
di SRaRHGd in Q%%e‘ﬂaﬁ’cﬂ at d° (tJ w'asc‘ad%J B Pheln)Eme %pﬁ-{Fo(famt ms Let stir at O°C

present |nve or nore E armaceutica

confBodi bes‘"e’b‘F‘ ‘taéas‘? ”o‘?’f@’"'@‘?t R ¢oites tesg feanoyed and the residue was
1C¢ o nghoamratPgiaphed aviio 120G cmetinblfdichibremethane ihd yigkh70 m@yf product.

conveniently be conbined in the formof a kit suitable

for coadm nistration of the conpositions. Thus the kit

of ée}%ra\ﬂX&G&er includes two or nore separate
nmposi tions, at |east one of which

cont ains a corrpound of the inventi on and means for

separately petaining sald c npo 'ons,
cont ai vi dggl, bot E(d tle c
exanpl €| of] such—a—k1-t the bl iLst er

used fornfhe padkyi ngl Oft abl et ¥ DF e capsu 'es o
like. Theikit of the inveation is partlcul arly 3

suitable for adm nistering different dosage forms, for
exanpl e, oral _~and parenteral for adm ni sterlng the

separate co '
Ny s

provided with a rrem)rﬁy ai d. Exarrpl es In the foIBLr,ovm ng

ﬁéanpl es, spﬁksr@%@ﬁ.c&.hbx&a ﬁGroa ARR of: @% c acid (B) (7.0 g,
90%) (9 mL

$m'ﬁ§)alﬂ é:orfcgrgrﬁ 5@%3 %nﬁaﬁge anesililfsfummg HN mL). The reaction

2- (n;’ixtp@atag_memat@ﬁ-ﬁﬁ)"@zm goaled tube for four days. The mixture was then poured into ice
1 ydnji-tde gH %aﬁa&@&eﬁ&ﬂ%t \bﬂh' 80BORAGHN Rigsef Lvé%oﬁ&ﬂﬁ'%c' Qgt@rta@ 1the aqueous

E{}MUEWchQ«Eg p n é)itraggd: g?sg:%rgﬁyf_é%@& (%lég }/ a%tg{ %8 “’é’éﬂ"ﬂ of isopropyl

" NEAlagho! gpder-fegpged rﬁ*@aﬁge 6198 st (§47% aiaine!, B2 Waspobtained as a yellow solid. MS
20t et(Aahty((MQ-i)UfBan HNWMB (OMs o=igymss.odi(d, SRPrepY. A ar PeGriHyi de,

" HOBt " @Eanfs BM%&&?%X p@ Hiﬂ’@ E gé @Eﬁho‘??benivg&imc&%%{%m éBa) 6-nitro-5-

met hanol

me dwgm)ﬁalfoctgg ?%Bg)c(gft St @ 5 mrDN)Bgf-dlp%o&?t@nzyl bromide (8.88 g, 37 mmol), DIPEA
d| rte:6 gy K25 mimolx iwelke, dissohe@l it DME&ZSSmI&)GIGh)?BO ol reunidd@ttomed flask and  the

" Clpbdcfion W dfiled dEHER fe%&gtuﬁah&rqrscht Qr{dmuen M{%ﬁr éB%Gér rc(ejduced pressure.

mt‘ll%.resutnréang%g@ev%als (?o%[ﬁcf,]gr/‘ng)rlf:ed@dahe,\}gtgrga Th%é(al §ollected was dried under

tr |'ﬂ‘ié’F?F§/ﬂ@t§‘l"P taiya i42Ar0i(4984 \ikid) of BIVINIS' (ARG (\s+H)" 503. 'HNMR (DMSO-d6) O

4- ci.a7es, 2y @009 BYM il RRACH ORRR-TRARS ofl] AT rwéd?ch QHPXHH)Q; 66(d, 1H,
ferA']_ ene, "DMVE" neans ethyl ene glycol dinethyl ether,
ans 1-hydroxybenzotri azol e, EDC neans 1-Ethyl -

3- ( 3- di FethPrutPaseRt SYINy-S-H2as- eeiunrcpww@oxymh@tmﬁfm(B@wAngxture of 2,6-

30ex anuqblo@gerawe niro\B4, stdtchlbtobmyl)bmnﬁ:oﬁrhe (BB)EGES8IY, 10.96 mmol), iron powder

| nvgss 4,98, 43 JnFnoIfS BQHQI ‘%Jﬂ@ aé@@@ an)taqg ﬂeﬂ%wgyrﬁ{) wa Uittedal$5°C for three

ot TGRS e A SrERIUEPY g ymosses Amanmeydronde (20%) was
Rezﬁgéwt '8 newtralizs dhes pixtutee sMipiedm amowh ovBMR avasiaddedoto digsalve the reaction

aV a:h.habl vhich mamtmmm ﬁﬁh%blurﬁ@éﬂ‘dﬁﬁﬁ)gfaﬁh %Uuentpétgf\b EbH, 9:1) to give 4.5 g

Blosynt
I nt é\?ﬂ%f%oanszflpale q%‘grsm'd1wplé (AP%L)( g?)o B er Scientifi C,

Logan, UT; TC Anmerica, Portland, OR Conbi-Bl ocks,
San Diego, CA;, Matrix Scientific, Colunbia, SC, Acros,
Morris Plains, NJ; Alfa Aesar, Ward HIl, MA, Apollo
Scientific, UK, etc.) or can be synthesized by
procedures knovvn |n the art. The _synt hesi s of several

- r o oy ~ a2 2 - .




di scl osures of these references are incorporated

herein by reference in their entireties. Wen a
w@eoenzissor exenpl ary synthetic procedure is re¢EIB20G5/002837

to, one skilled in the art can readily determ ne the

appropriate reagents, if not indicated, extrapolating

fromthe general or exerrpl ary’ }ocedures Sone of the

general 4pg.ReR6EESES- d@ﬁl@roaa'n}’)% (@§ onanxlgreeJ? @(r?' c{:&lorobenzyl
s p eci

(0]
A "Fﬁ@é%ﬁ%‘?xwwaﬂﬂaée ?%1(%%&. s Gro, i tvarorice 0.41 g, 17
c 0 rrprmlh gater (22 mbYand [methbeol (Achels) stae stitred fand reRuxcat 88fEJorshimwiThe mixture

in wage:odamaul to mga@s@dmase@ea: ﬁeasme tﬁqebfesua.ﬁ@eésidge 34 dissolved in
gogragelrné cit earnélgl.?rﬁnftEtgs ! %agnl‘jé ? 4x‘§%agﬁ neutraLze%nap g& d-ICI to form
¢ eprhite @W‘Q'tab% whieh wed filtejed cand 19esd 'mﬂilef fedpced pressufeniqt previde 1.83 grams
ble (r4ve) o BRES DWhitel dlill.eme AP ) (MmO B1E I' HRR MOMSD-d8) 01 3246 (8,2H, ArCH,0),
a e
he B E R s e S e o TR TG MBI B et
sw table in the exerrpl ary syntheses. Moreover,
representation off unsubstituted position in
structures sho referred to éfg,ﬁ gener al
procedures is forf#conveni ence an%)pr a@s ‘not precld
substitutigp as dsscrijpedrehaewhere herein.gFor -~

speci fic groups at can be preSent, ertherkas LN
gr oups in8e oral procedures or as opt NH,
substituenis ®ot shown, refer to the descripti%ns ih
the renai nder of this document i ncl udi ng the cl ai ns,
sunmar y Terd aftcaidoad e Ed]ﬂtlbﬁi Bt difeediR aihestii BMgENE o@lvel plate was
190 %@&u 3809 V\Er strhqx"'bn)nﬂ)t Q 4 féfa‘ﬁ{u?orhcé 6t090h§%r§tfmgl%lb§n8roxy) -pyridin-3-yl]-

conpoun
1-( "ﬁ"coch’h?QJi"'o°f3‘"el"]V@6'I“6 HHE yPNME)IAE FE0 Phgf HATY {05 M DMF) and the
purreactiéls -wegeoatiged, at A0PG fa@he. dhesafeovwaswernhdved adirgrtte SgeetiGac apparatus

C ONgRA ¥ rudd\RELiBH Huxﬁ%h @et@‘?éo%rsdfvédsn Wé@%%aﬁsfgﬂédtdéﬁ& a llc!uﬁd handler to
shoul ocedur es ORer el n can
a

used Tbggwgpﬁ%‘%t&’r e ?nf'%at' é@WSB%La@CWraté‘W £ Wi cTé\eNﬁacﬂms were
2hurasalyzRy apd; pesitives proguctcidentifidatian wasemasierusiog bEMVSE rithe rmaathemnistock solution

Or VRR3@ANMddAETBY Ve @dlaYsalpddi16r peicart inhibBioMErcaMiETad sontn e

procedures shown herein can be used to produce a w de

variety of enantiomerically pure conpounds by

se|Geogiaiocsdure 4l appropri ate enantionerically pure

CONR'R"

starti ng nat er| @dooHl n addi tion ot b conpounds S R"
her ei n, tion al so proviodezhenant i ongric i

pure corrp resporfti’Ng to t he

3-[1-(2, |c I o- 3-fl uoro- phenyl) - etﬁoxy]|di  2-
yl anmi ne arfd @-[1-¢ 2, 6- 2

ofli oyl é?iréPra@ofUOb‘ L 8r P ANblutionSdr BRIt e % @l\mzmyal NN Dlate was added

I cation Serial No,
10/%% @Eg‘%a w»@@ﬂséﬁ 5'64‘? éd@éwbéggwwlm RBF 7% 8P Gy of triethylamine
Ser(iMin DY) af"bmﬂé]l-epf, A B MdrplRME) and thelyeactidPE w8@Ssied at 70°C for 2 hr.
filmd sévgtiahs %ﬁoveaQﬁﬂg e bpBétiviat lafhratus and the crude reaction mixtures were

Ecﬁgsgll/ |§ BBI%E)I r%nsfteAQa ;Ts(i)nlaeat ng{ng %a{(jl eégog\ErBlr p%g? F%?]te to give a final

el n Ki'nase
3°Se rthegretiegh °°F!°6"‘?§E§°”a§fsr GRe@M- dd'bfk aeactiopsbiare Pral3ed48d positive product
fi liceotifidatpo /hs Biie uRRPDIE/MMB.ATHemdter 81elck soidiBnMAR BiluRH@AT MM and assayed
Conpounds as Protein Kinase Inhibitors". The
dlsclosd;es of these docunents are-incorgorated her ei
by ure A2 b 7 (“dfiemipe e 6@ o-diglomt lugepenyhgthoxy- pyrcin-3y)-
Vh trerazeidl ¢1)-N-(3-dimethylamino-propyl)-isobutyramide
5-brono-3-f1-(2. 6-dichl oro-3-fl uoro-phenyl) -et hoxyl - py
ridin-2-ylannine (racenate) : 1.
2,6-Di chl oro-3-fl uoroacet ophenone (15 g, 0.072 nol)
was stirred in THF (150 ni, 0.5M at 00C using an ice
bath for 10 mn. Lithium alum num hydride (2.75 g,
0.072nol ) was slowy added. The reaction was stirred
at anbient tenperature for 3 hr. The reaction was
cooled in ice bath and mater (3 nL) was added drop

N Y. Y o




renoved, and the crude material was dry | oaded onto
silica gel, and eluted with ethyl acetatehexanes

W@ 20589884 0 yi el d PCT/IB2005/002837
3- (2, 6-di chl oro-3-fluoro-benzyl oxy)-2-nitro-pyridine
(6.21 g, 0.021 nol, 98% as a gl nk solid. 1H NWR
(CDCI 3, 300 MHz) pl.8-1.85 (dB 6.0-6.15 (g, 1H),
7.0-7.1 (t, 1H), 7.2-7.21 (d, 1H) 72@75(m 2H) ,
8.0-8y05 (d, 1H. 3. To a stirred ¥ ureoof AcOH (650 |
m.) ahd)Et OHi¢ am_) was suspend >:

4
di chl of o- 3-f| %n&)él o 2 pym dine (9 43 g,
0.028_#pl )" and irbn chi R 28 mol,) . o NN
reacty o was heat2d sl owsoto ref lolc&\oand al | oned NH,

sti 1 hr. The reaction was c d to room
5terrperature then di ethyl ether (500 ) and wat €t (500

m) was added. The sol ution wascarefully neutralized

by the addition of sodiunegftbopate. The conbi ned HC H
organic extracts were wayhed ydth’ sat'd NaHCOB (2 neu><,(
100 nm), H2O (2 x 100 mnl ndobrine ( 1 x 100 m.) {then o
dried (Na2SO4) , filtered|and concentrat ed to dryndgss
under RAREefa t O y¢.e| BH,
3-(2,6-dichlfofo-3}fl

(9. 04¥ag5Cs RMERRT
(CDCl 3, 30® MHz) :
6.7-6.84 (q, 1H),]7 ' 754 (m 1H), 7.2-7.3 [m%1H), -
7.6-7.7 (m 1H). %. A stirring solution of F ==
3- (2, 6-dichl oro-3-fluoro-benzyl oxy)gpyFHdiyn- 2- yl|%m ne
(9.07 g, 0.03 nol) in acetonltrllevaﬁ Ul\ed\t/dkgpac
using an ice bath. ~Q tdws sol utiop vy

Nor onosucci i de” (NBS) (5.33 g, 0.
portionw se. The reacdkeon was stirrgd at Q0C for 15
m n. The react?®r*has concefit r &ed’t o] dr yness under
vacuum The resglding dar k oil-wgs~gi8sol ved in Et OAc
(500 L), and purified via [ i
The sol vents were then renoyedd n vacuo to
5- br onp- 3- (2, 6-di chl or o- 3-f Fuor o- benzyl oxy) - pyri di n- 2-

yl am nero (Hsdhutien 0941?455 %Qétnamé (i: saagdu&aw&blsﬁz G- Yl-‘i 2N g, 25.77
t

Zorll}rlngy ﬂ‘% dbbromo égb%)tgylé)r@ oglc(ﬁld hy| er 162 %g %g "i pﬁAF (85 mL),
10 7 \w@p-ayideg C(sgCOai]%G 0, 88485 Tnmph). Q’ [1C] regqqyn mlxtu@ Wassgat@d to 90t9) in an oil bath
5 d>v9|dight3 “The (eactfon @biGith a8 <doidd bl @Jofr-temperature, and partmoned between water

u%él | a%&t?@x)ﬁ'lhe @Xn% r‘fje'drktl%l Xceé@ s@lﬁtno‘mrv%%%vnégﬁe%)wnh wa%r ?ve times, dried

39T (BT ) GPRFETIatact dp 09 Sy | Toich RPPLEYSHi4-i4f.52etrametny-
y| [A8i2ldiexabd0lab-2¢y))-pFazal 1 yiiprbpioricracid eethgrester (4726 §,639 yield).
15 and ac%'acsoﬁ‘:ﬁérdof(al[agz %):hlé?@§ fltﬂ)qdj;ﬁ'gmm' étl%Qﬂ%qg)% ap?htm éjﬁamme (6.363

(115&1 q%mrlz% ;gg ture was

t efrpdtat ufMYPod"9 #Mg 2f[ﬁ&4 Yenerae ik S dRakoriar Z\M' Piazok-1-yl
NaZr a0 asie mgthiyieester (Af6tgz it 5.64mpaly in DME27 mbjevas @gdded aasoliins of CsF (6.79
pag t44t7 ﬁhﬁh@ﬁi i G §O. 3€ﬁ1h)y| Tﬂ&@éa@ﬁdﬁ AREird\@as rdega-ggkej 3 times with N,.

o ERGplrt Y Gas WREg ARPRE Sealloh e A AReR e UmBL Wi Nep e rescton

20 onwa& heqteq o4 2% & in thg|migrewave (ﬁyps(ggqe@b d was added in intervals of 30 minutes until
5-thedaetidn vds {amplete)i OVHted mas 3ddel dR Be PdACYl Was extracted with EtOAc, dried

et&/@uxbd SOy, h&’ 'c@nc@n l[eg%lr\%ﬁz(ﬂﬁks% '56?[4# 'G%lcq%roﬁ Bhenyl)-ethoxy]-
_réln%rl\;lg yraszo|r_b y|)52 zithyl pg)plgngc Tcllﬁ mgh)ﬁ)estg Qe lade pro ctzleas purified by

Hza silita p§l calunrbchrematabra®hy RithHrgradient-f ZB%EG%(EiGAc/hé(ar@s & provide 2-(4-(6-

25 4. %nd‘b’-h (216 hi):hlgro-(éalu&rgﬁhe]nyi;-etﬁcg(?b&ndlr;lﬂ -pyrazol-1-yl)-2- methyl propionic acid

rsaéeé’mryvoter mq,éﬁt Y'%S)e"ﬂ}gta@? ?’1( J)y%tOA exang.l.)) ethoxyl - py

2, 6-Di chI or o- 3-fl uoroac btophenone (15 g, 0.072 nol)
was stirred in THF (150 niL, 0.5M at OOC using an ice
bath for 10 min. Lithium alum num hydride (from
Aldrich, 2.75 g, 0.072 nol) was slowy added. The
reactlon was stlrred at anbl ent tenperature for 3 h

. o o . o




| CR-123, sold as an ammoni um sul fate suspensi on). The
enzyne is classified in the CAS registry as a
w0 eanbpreyd | c- est er hydrol ase, CAS no. 9016- 18-¥BCT/1B2hes/002837
correspondi ng enzyne classification nunber is EC
3.1.1.1. The enzynme is known tq_have broad substrate
specificity towards the hydrol'%gl's of a wi de range of
o

sesters. 1J QesoiuitiWQhé’iﬁxEtirM!etsﬁérif( oz 16235 M) %in WRIORI (37 ML) was added a

met hod bas. hydrolysis of ethyl butyrate in a p o

(1 enaear Con @ GManT pymere {dhamliiescatn it e o 60 un

WhiLEMS| shbwgdagomplete hydrolysis {abeud t48 hirutds) t TheiMeCicwad npmoved in vacuo and

Eripmm @b ndP&hd viditer Bt RL) whi Qddbde [TRé aili kﬁhﬁ[uﬁ@d)tbtpﬂ@» WHBARIHRI, in which

- . nsj o S as. an -

Pl e el AR O A DR R5p gpoororan
10> Beylhpyirey e drekvirPrepionic @pid Prapist Wep QbBinpgyifiet filtratigng2.825 g, quant.).

i (2. 6- dire hh osonstiah fdf um(4q®|lammysls)[e(ztﬁammloro-s-ﬂuorlo-pheny|)-ethoxy]-pyridin-s-yl}-

19)ada1.6 2n 654G =3 Y t: S

Comtata i EUARLR Rl S0  RSPINA TN 5300 b oo

cofti’Mat 3-ghmBP) ERZVAEMS S diely 19N Bimetyg-grppane-1,3-didmine (225 mg,

1- @206rmiol hTer ea@ion fvasi stinep leeeTyightedt! go taoperattre, The reaction was then
15€S pified b ALérSeY Bt & NEFFEE APLAYIHNG Wi bt toWirielvatdd W 8 h R Bcetic acid to

[ to . Sch -
L e8P 2P B SRR e Ry sstsrtp i o -
A2 imgihylaminepeopisehutygmitie htyOme. S¥hEeld- A. Schene A
1- (2. 6-di chl oro-3-fl uorophenyl tethanol (Al): Sodium

b j 0 . t]
ot LR bt M
20 aPYIdse-¥amne 294.5) (207 g, 1 nmmol) in 2 nl of

anhydrous CH3OH. The reaction mxture was stirred at CH;
roomtenperature flor 1 h then was evaporated to g{(v‘{a

colorless oil residue. The residue was purified b N
flash chr @mat@griaphy (eHsting with 0(r)10% Et OAc |
hexanes) Ny Qun% a colorless ol

ng; 0.88 I, "86.,5% Vi el & ARPSH (MH) " [ 208

NVR (400~##~cichl or of or m D) Nd ppm 1. 64 ( NP
3 H) 3.02§(d, J=9.85 Hz, 1 H 6.97 - 7.0 1 H)NH,
7.19 - 7.33 (m 1 H). 1-(2.6-dichl oro-3-fINfor &phenv

pethyl acetate (A2): Acetic anhydride (1.4
ol ) - amgl aRyid ddoRBorl ok -341-{EL6-dighicko-BREko-prbiA) SthBEfl 8- Sdo-pyridin-2-ylamine

se ntially to a solutiqn of conpoun 1 2 g,

10 185 s, Dot e perofy B B P mt s e

wa KsRQi (1 91e@9.42-47r oo, dedepaned 9t & mk.09-051hola pytlohéranediamine (0.009 mL,
25€eV a[0? rivioh @nd EopBerVeRidd (QUB!(140Mb, DIV7@rhol) 1S sélkiBn wdd ¥Ribbled with nitrogen for

resi ifi . r [ uf i .
i, etpec 5 Bt e B8 ol o FRLANIARTHHE Gelbal b rgoction wes
coCYPRIged ty mixtue was gurified py ﬁf?@t"!PL859 émeygEﬂ-(a,)S;dicmlpfoﬁmro-phenyt)-
( 4 ethoiyiHz-(3-mbthypwhzal- 1y E)yridin-pylamine 8B rig)l yield 36282 Hz, 3 H)
2.31 (s, 3 H 6.62 (q, J=6.82 Hz, 1 H 7.25 (t, J=8.46
30Hz, r1I I—'|)Pr7.49 dd, J=8.84, 5.05 Hz, 1 H). Schenme B To
a @5—?4{—‘%%—% flask equi pped with a pH el ectrode,
an overhead stirrer and a base additiop |ine (1M
NaOH), was added 1.2 nL of 100 nmM potmL'sk’um phosphat e
buffer pH 7.0 and 0.13 niL of PLE AS suUBp€nsion. Theg,
conpound A2 (0.13 g, 0.5 nmol, 1.pO eql ) \was addedri——oH
dropwi se and the resulting mxtuffe yas| sfirred at ragm
tenperature for 29 h, maiﬁgainihé of the [
reacti on o@nstantjat 7.4 jHNg DA HaOHHBot h t he
conver si gn\and &€’ §2of t reaction yere nonidg ored

RP- HPLC, lan§l stopped af tier J50% st aﬁ-?liﬁg mer. A WaSN
consuned (Japproxi mately hours under thes

L . NH
conditionsy. The nmixture ¥as then extracted r €e ?

times with 10 nL of ethylsacetate to recover boths
ester and al cohol as a mxture of R-1 and S-2.

Met hanesul fonyl chloride (0.06 niL, 0.6 nmol) was added
to a solution of a mxture of RR1 and S-2 (0.48 nmol)
in 4 mL of pyridine under nitrogen atnosphere. The

. o o, . N o, Y ~



mmol) in 4 m _ of DMF under nitrogen atnosphere. The
reaction m xture was heated to 1000C for 12 h. Water

W@ 2@entigsvas added to the reaction m xture andpEt/{B2005/002837
(20 nL x 2) was added to extract the aqueous sol ution.
The conbi ned organic layer was dried, filtered, and
evaporated to give an oil of S%2-(72 ny, 61%yield in

2 § EﬁB?&z%@?é Barjn I%yef§ é’és ? %sopag u/x aELy%ous %Iue_lbe (%M)( %nd cooled to —
3 |_58°@ g@upqﬂ 2 Jnceargaqmzlvas Blopy agdegzovertS minutgs &ndHpen the lhsulting mixture
7. 2alowedrto 3t ot FY8°C. Hfter 50,0R,00RNE 3N AuEr @6.) (vdOaddsdhrid th Solton kept at
i n meichaggl ) hV\@ﬁuéggeaqUe%Lsom-IX:l ngs Q@QPQHH‘@ %@o‘ S 0% aed 1o room

nder trogen

r esiﬁi“f’?’?{@{) nf Het Rﬁ?"é‘% e§‘fﬁ°¥"ﬁ’ \&_"H‘ %{PA? GVAE &sERnit W’é°‘$ Wwere combined,
10} hdried SNa-5Dd otengated,vems perifieg) by ablaoh amematiyfapkyl Q0%NENDAC/Hexanes -
was1gastcediac) hhiford @RJdE BroliR A Gtwa® Dsediafd i if GWRERal PS4l ?o&T‘ﬂford 25.
wi th sodi um acetate-acetic acid buffer solution to
7. Ethyl acetate (100 nL x 2) was added to extract the
aquéenea Ripgedire dd.  The combi ned organic | ayers were
dri ed over Na2SO4, filtered, and aporat ed to obgain
avvhlte SO|I 4.36 g, 94.9% yiel d); 97%e
( ~ dhl or@¢~wmpﬁb)izcn@pfppm 1. —6 8
1

736

opyrl i ne 3 Hydr oXy- 2- ni t ropyr| dl/ﬁe\(175 ng, 1. 21 ~
1901 a @BIGtioh ok BRHEPYE-AGRFNIBR- p(mérf}:ﬁ? efﬂ&y} p]ymﬁé? JRhe (1$5€6.04 mmol),

added se stirr

(112 ggd)f’ 241 0901%:?§f'1"7ﬂf’8r36‘§ﬂén§ﬁ(9 'RheRdRiaIPhipa Jeyrogensy 97% (04 g,
1. 10-fidol )me'? THIE ( DYFL)(d&indek) a wast r edded alimosisldiphanylphosphino)-
Th eferrrcea@qdnoalaromu&auuml) B pléka vi %Icﬁl@rdmé&harkﬁqm(o 25 g, 0.30 mmol). The

;gg@%ﬁ.@&a@gﬁ rs nlat?g)%?fo"ch&%{g'g@ Mef Elxeggg atgaaogare '{'he reaction was
2%06’"“%\%““@‘9%/%5% Migh washed pithedef1 4 spuraiast NTH@I28% OiFis®PH/HD @& x 28 mL), dried
Theoveraa$d,0 Theterudeimiztutsaras purisiEDWitlatstlica! el edlumh Rtk WithQ linear gradient

9' V& 289,Bbd- (Ei&ﬁcfh@;?dngé)'e \}ma’\’?ﬁr \g g llﬂg%i/alﬁ}{%&r&r?gyloxy) -ethyl]-3-chloro-4-

(g g{a% ¥ éel utin

hex 'H'é%*f "gogiAPRg28 & qwe”l‘f’o(% ands2-H-(GRmibPyEidin Bryloxy)-ethyi]-4-

( 3 Ximetiyiamgo- l?@plwalmmlb as 8&rkIyown selidd33% wBd)( APCl ) (M+H) +

25331; SFC- Ms: 99. 5%e. 1H NWR (400 WHz, chloroformD) d

pp 6 Hz, 3H)610(q,J66Hz 1 H)
%ﬁ&é’%@{%ﬁ‘élm 7.21 (dd, J=8.5, 1.14 Hz, 1 H)

7 30 (dd, J=9.0, 4.9 Hz, 1 HP 7.37 (dd, J=8.6, 4.6 Hz,

1 H 8.04 (dd, J=4.6, 1.3z b).
3-r(1/7)-1-(2. 6-dichl oro- -fIuorophenyl)ethoxylpyr|d|n

-2-amine Ir n\@ﬁﬁq ng) _wa Hd&883to a gti OB on
of 3-[(1fl)-1-K2/6-dichl or g5,3gg, §M
f 1 uor ophenyl ) et hoxy] - 2- nltrcm)orl di ne (321 rrg, (?97

C i (2
T Otk B Kb ik (s o, Wor ARS), Sy ydistied o mo. 677
2 H'MRtepqtasgium Ga'BO'm‘e %madidédnmqﬁ apth teragHLtE dmmeaium ibramide (109 mg,
30T X0t33 emol] i dichisrotietttiage YFanL) fviak tadea derﬂbaejr brémdRetafaf (0. 50 mL 3.4 mmol).

CelAﬂErestl?rrr‘le RUABRT AL GLAR Wl \ erE@erh% il ag_vgagrﬁ?gcy 3Ver Xdidm sulphate,

r

ngr%‘! &P%rﬁ%‘%&"%e‘% q&ofo@’ypﬁ\?ﬁ?’F‘P"etTH?))(??'d“By‘f’qsdPW‘f'Ed \Ryasilica gel
m rFeromatgiaphig rsing i gyadient effidnyof rishieroRethsr@ethyl vastater 16 pafo@id(4-Bromo-
as ifiegori-yhedetRieM ity dsReEbAREFBY, L, but using the
enantiomerically pure starting materials described
above. 1H NMR (400 MHz, DMsQd b) d 1.74 (d, 3H), 6.40
( mGenem! Progedure 47y s 2H), 7.30 (m 1H), 7.48 (m 1H),
7.56 (s, 1H; MS mz 382 (Ml ). 5-io0do-3-r(R1
- (2, 6-di chl oro-3-fl uoro-phenyl)-ethoxyl-Dyridin-2-ylam
ine : Periodic acid (60 ng, 0.24 mmol ), iodine ( 130
ng, 0.5 mmol), and sulfuric acid (0.03 nL) were added
sequentially to a stirred solution of 3-[(1 fI) 1

(2 6 dl chI or o- 3- fI ‘uor ophenyl )et hoxy] pyr| d| n- am ne

oy o - 1 1N P~
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J=9.0, 8.0 Hz1 1 H 7.31 (dd, JS=8.8, 4.8 Hz, 1 H)
7.78 (d, J=1 .8 Hz, 1 H. 5-bronmo-3-r(R-1
WO ¢@sd2188€hl or o- 3-f | uor o- phenv PCT/IB2005/002837
- et hoxyl - pyrazin-2-ylamne : The title conpound was
prepared according to procedure 2 , from( 15)-1
- (2, 6-di chl oro-3- fluorophenyf§%¥thanol. 1H NVR (400
MHz, DMBO-d6)cd 7.53(s, 1H), 7.48(m 1H), 7.39(t, 1H),
6. 48 (s, 2H)|3p$6041 (g, 1H), 1.74(d, 3H); kGMVS: 381
[MF1 ]; c- MekC Klm 796 mM GCeneral Schene hhpr t he
Synt hesi s of ° g N W
5-Aryl - 3- (Substltut d Benzyl 6%y) - Pyri di n- 2- yIa ne
(6) : NBSCH3CN cﬁen@r yProceduignel for the Sgnf i s of
5- Br ono- 3- (Sulstig - BenzyP@ky) - Pyr Fdi‘q-2< Nei-ci
(5): 1. Pret|on n@f
B3- (substituted- B%nzyloxy) 2-nitro-pyridine®3): %o a
st i & # dosolutdinaf hysirpchiric@sia @CBrxEnel(0.22 M| 089 nerupl)i wes ladrtd)ty a iselution of (4-

DVF 6 (Ahind- 5150 mrortﬁe Mro?hmﬁ-ﬁiﬂ@;(yﬁpyﬁ@ﬁlﬁ b Pdld'&gol 1-yl)-acetic acid tert-butyl

3-h

equ%égeé 0I1g M4 rPX%’h%s"fe Vit "Q)e'{#f '"k')'lg g%“ﬁ%d?yf M reaction was

ol °&F°eétﬁ‘%]? BY &tAry evappratiani 300 the residues wRS (ieepdIin G fingum amount of
1eamrhethidnolt BMIP Edlulibriiwas adibe dio@agttb @fer dndttifecr@suting Lhigre \aiidwad to stand

Et c%anrghtaﬂ% rﬂﬁﬁr%bv%&ﬂfg%g a}% ﬁug ;i_ljﬁ_g&ate mg WQ&P(? QM’? ethéq'yaﬁa a||' §ned to give

ext racted

t hef{&0mBP- ﬁé‘o‘2 W)&%’W@&M’Pﬁhww@eﬁﬂ Pmdr'\’?eY'} '@PP@M (Wré?et'c acid (83
Na2®)93%)f.i | t ered, and concentrated to dryness under
vacuumto yield

(subs tut ed-benzyl oxy)-2-nitro-pyridine (3) as a
153 Ta“——%—iﬁ%&w e B4t ati on of

3 (substi t ut ed- benzyl oxy) l-py:rird‘\lQZ ylamne (4): To a
stirred m xture of AcCOH 809\5 Qy(l 3:1) is suspended
3- (substituted-benzyl oxy* -nitro- pyridine (1.0 mrl/z?ro

equi val ent , Brl\{% and iron €mCPs (1.0 nol a/ AN
1€

equi val ent) . reacti on'T_'M'p_"t_d’ea ed sI® o reflux

and allowed to stir for 1 h The reactloN s cool ed
t 0 A oixtwe of Fheanmtimidazote (217 rhg, #8 mend) bl e@sigrh carbpréetk 875 mg, 2.69 mmol)

cel lht@metﬂ_)tErnfaﬁnﬁlb‘| 51 /) fidds &inBa it BE uﬁnﬁ@éé Z? @'z (W\I&B' Lethyl)-morpholine

cone,

C1 masroohaE s 6 el B Eoueg e Bt 2R . Ater hatng
205 ot PAIGRIIhNEEPRICB Was-Fanrentipter by folaey, evanoraien. Jbe residu@ 8@ suspended in a

fi | hietedof ameiodmetaaBt dndtrithah® a6d YiResS Thk!’l ﬁiﬁéte W@Glﬂdmeht%ted by rotary

y' eévgpo$?t|§r$ uﬂgtrb%ﬁg%sjalg?ﬂﬁ%doﬁgys}hga Ié(lr(lh n@togra I'Blafr.glne rgé znt elution of

berf%iw%wjh% methaneLto a%f%ﬁ?r{@(os'yﬂmng'ﬂrmremw;rr@mhew 6.48 mg, 42%).
of 3-(substituted-benzyloxy)-pyridin-2-ylanne (4)

o 1. QendRal ﬁgce@ggwal ent) in acetonitrile is cooled to
oCusing an 1ce bgg To thls ol ution is.added

N- br omosucci ni m de dri eﬂtl? al ent)
portionwi se. The rea€tion is s{-FtArred at for 15
mn. The reaction is concentrated to drynessi under

Vadsdxazole[(084 e S0l inbiPwakAddéedlola dofbtidhl o‘i%l%db&ﬁcnhﬂuc@@g 10 mmol) in
an anl c LS hen wa .
C{th:@Fo%éeEé ?Jhea?\mgzs%nn%g C?F‘% water (Sb mL heﬁ@ﬁv, \ﬁ/{ét"é and sodium

rirneonc
c haﬁ‘%‘lfﬁ?l weresaddertia dhereactione Thsr RYAIEH were goraratedkaind Wagr rganictnhase was dried
30r efdverkNa, 30 filtspddLEnt @ondestratdaeny r@iarg le@dpordationr t6 @Ve 4-iodo-isoxazole (218 mg,
tempehature and filtered through a pad of celite. The
organlc is then concentrated to dryness under vacuum
to one third the original volunme. The solids are then
f i |Gesew@tProdefiure 50 yi el d 5- br onp- 3- (substi t ut ed
benzyl oxy) - pyridin-2-ylam ne (5) as a solid. Ceneral
Schenme Il for the Synthesis of
5- Aryl - 3- (Substi t ut ed- Benzyl oxy) - Pyr azi n- 2-yl am neCene
ral Procedure 2 for the Synthesis of
5- Bronp- 3- ( Substi t ut ed- Benzyl oxy) - Pyrazi n- 2-yl am ne.
Refl ux To an ice cool ed solution of substituted benzyl
aIcohoI (1.0 nol ar equi val ent) and anhydr ous

. Y 7 N A A A A o I I B | T L T Y ya ~




white solid in 60-90%vyield. Ceneral Procedure 3 for
the Synthesis of
WG 2006921884 ( Subst i t ut ed- Benzyl oxy) - Pyri di n- 2- y| pOT/meoesnd2837
5- Aryl-3-(Substituted-Benzyl oxy)-Pyrazin-2-ylamne. A
m xture of
5- br onp- 3- (subst i t ut ed- benzyl o883 - pyri di n- 2-yl ami ne or
5- br ono- 3- (substi t ut edbenzyl oxy) - pyrazi n-2-yl am ne
1 nol ar equivalent), aryl boronic acid or_ester ( 154§
nol ar equi val ent), bis(triphenyl phosphi nés% pal | adi um
Il chloride (0.03 nolar equival ent) and spdi um
N

r

carbonate (3.0 no ar equi val ent.) ifh et ne glycol ¥
pdf wat er (10:0.5, {07103 I's de-gasgedy
Itrogen for thre tines, andthen

| derpemi t r ogen, f overpj ght . c

Nto anbi ture an

reacti on
ith et hyI tatre The m x |sNM;ashed W t ter NH2
ied on a si

col ﬁ'ﬁWrQaSetﬁfaf gklsdmlé was wdeg to a SO|LP tion of 6 -bromo-5-[1-(2,6- dlchloro :9 fluoro-phenyl)-
( s atopyI{33 leidyridiovt £ yi-tisx§ert-butpryicarbenyR-apinen(il g, 20rmmol) in dichloromethane

5- gy 3 atter@rshist éd]hﬁ @o:*ﬂ&fézoy ey andpééﬁf?&iéd"aq%edﬁk 3bAidHE bicarbonate were

Ger]a%ﬁ@cj TEJ ;?*u%g%%e?e S %edbaenr(]i Zt e 5(3?0? R ase w?]s e.oyto %ﬁef with dichloromethane.
1°oenT£6 |°em%\'eﬂdd>fgﬁec aha§%ﬁ ware grfed a&rd*a@ppn rASH aenceryiaied Y etary evaporation to
1- hyjar o phoeioset -(2 6dioblom-3¥ytkio dheny(-EbBdy)- (31312 pyABihyRB-ylamine (968 mg,
equ,iogcgj ent), and 1-(3-dinethyl arri nopr opyl ) - 3-
et hyl carbodi i m de hydrochl ori de
equi val ént J¥°F n Y5%F {her9ed Mwith s %BU’@H’ %h(?\%d'fhbp %’"‘l‘ﬁ'fﬂ Ritenyl)-ethoxy]-
e qUB.9 Inipgridiny-6-yldminer(82xud, 0 @0 meol) Lt-pyoolidinst -g-{piperdine (242 g; 8. 0mmol) and N-

15 e m‘mm&mﬁn@ 0. QME)r fHegmeawaE Qgefbdddnb Wt eEflixitetuids ﬁea?%dcat 80°g ovemlght
arat e an

DB b o LRI R o st
I ayeseam@e@ beteen ethy! acaielacnd wateh Thatphases evdreNepiG@e@and the aqueous

a N (bhasawae Bitfadte @ ditht ethyCHeRtae Sthe ld:&dlﬁlﬁed\/cﬁ@dﬁlé"ﬁhasje;g]ﬁergaﬁe%rdv&l MgSO, and

O?nghttééegng%%‘/a%? ﬁ@gjah%mﬁ%tvpa% Pﬂ e\rélsbg/islcl)lclh I C crgoraatography using
lept eltign of SisRierAPethane AR r ayERANTHiVIESXige e|aﬂor# fiel1-(2,6-dichloro-3-

amﬂde'o-phe{mdluethoxy]@an&dshalh 1904, 8 61tstr@hyard-2H-[112he, 3 Rerp Pinad inamme (53
of ndy, 6@Mbsti t ut ed- benzyl oxy) - 5- (3-di al kyl am nonet hyl -
Hi ndol - 5y|) pyridin-2-ylamne: To a solution of
benzotriazole (1 .0 nolar equivalent) in
di@ﬂﬂﬂalc&mﬂﬂﬂél(o.Z M |s added amine (1.0 nolar
equi valent). The reaction Is ijyed for 5 mnutes at
room tenperature after which|forjmal dehyde (37Nbh by wt,
1.0 nolar equivalegnt) Is ettand the r on capped
and stirred at r tenperature for 3 h. |[Onhce TLC (10
% et hyl acet at e di'thl oronet hane) .shows{t h
consunption of s ting bengglri azole t eaction is
dried with anhydrgus magnesiMso sul fate (10 g),
filtered and concentrated in vacuo. The @fude pr oduct
i s SodbPydige (RP MY 23 BMel) was agdad te apelvtion of Rineridier4-al (@14 mg. 2.11 mmol) in
et BBMSQu(Banlat After elirig If@rao medutssn 2 5idibromopiridline has dededr Aftbr stirring for 24
pr Q\@M@tso@ﬁma\ymet(gs 78! 2.9 mnld) FasSHalA] A’?i g,fé)rrirf‘?g?r another 24 hours the

am nO NZ0 | aZO| e | nternedl ate . ar

eqd \Yg'e e“H%)Paﬁﬂma% EW%‘*PO"IM frgiste T’lﬁ’. vageny g ghasgs e separated and the
30a| FAvGPUNPREASE WA elraqteR, with rethylaacetatgu Theatambined bghliopedesbwere dried over

3 (I\@S@z 4hd C EdnBdn@atete By WoﬁPS'YEvagoerjdn""'mgo}es@uey Iw)as purlfled by silica gel

DLl M e B, b i e o
Théff?fe Cimere-(PiReridifdryloneryidise @ﬁm 8% heat and al | oned
to cool to roomtenperature. The reaction mxture is
asdi |dsh&8 Pl rsedi um hydroxide (0.2 M and chl oroform
recapped and vigorously stirred at roomtenperature to
di ssolve the residue in the vial. The chloroformis
extracted away fromthe aqueous, dried over anhydrous
SOdI um sulfate andconcentrat ed |n vacuo. The crude

o, o S

di et hyl et her
and charged wth
heated to refl ux




filtered through a celite pad, washed w th nethanol,
and condensed. After high vacuumdry, 2-

w@nionoz2188phenyl - pyri di n- 3-ol was obt ai ned (2. OBQI/IE286%002837
yield). M5 mz187 [M+l]. To a solution of
2- am no- 5- phenyl - pyri di n- 3- ol 2 04 g, 10.95 mmol) in
THF (anhydrous, 30 nL) was add a NaH ( 1 .31 g, 32.85

nmmol) slowy. The m xture was stirred und Nider 0gen
for 20 minutes, and then trityl_chl orldi@“% g,

13. 14 mol ) was ded. The r NCIF on red at
roomtenperature for over t under nitrogen. The
sol vent was evapgora ed, 2%lnd t he residgeSwas di ssol ved
i n .di chl orometh vvas-lﬂred—vm—t-h—wat er d dried over

Na2SO4. After filtrati on aB@E8ondensatifon, the crude
Sproduct was purif®ed on a MR ca gel c& um el uting
W tAtutket viabchardgodawith Z&did@%oﬁyﬂdnm ©\24 @e 1.0 mmol), 4-Amino-piperidine-1-carboxylic

5 %l@rﬁﬂb U @Etﬁr’ (0)&2 ”1 'I’]Qr)mcill‘ﬂy 'Hl lgdprpﬁetR)LIar‘AE R79199mL 21?’?/ “mmol) and N-

5. rSrllfg'gxlwrro |rt0f|? ‘1%L)am+erfht3e ‘WFF?J?‘W”@ tta mltttirﬁovaﬁﬂeat@ a2ﬁ0°c overnight.
mMmoihy témperfile ¢B intrpased Jo 48@fE RnEIRAESB oyerPghtgThe(re@don was partitioned
1Om"ffbb‘)~eenT5tﬁ3/| Hcethts! lad \/Wh‘iersﬁ'her prededivert %H&r&tmﬁ‘d' @Heua[ edud'phase was

ée?rarcwg %?th glgvg aa(t}gtr comgacc{) %%ﬁch r os;gts \?{erré d’”g‘f oyegLIH?SO‘, and
t er?ﬁ@?’éi'la@i’ &Y Y ﬁvagmat'ond Theuregigue,wastputifed iy siliemnesl phiereatqgmphy using
L )grad@mcbiution df @th@ichcbiatel B BEANESIE afidtll 45-bréie-p iin\ee/imino)-piperidine-1-
erEmsNRRek fhed i due was dissolved in 10%
tri i u\g'r oacet i ctyylal‘%lﬂ:’g(stﬁhr?g 5 /al oronet hane (2 nlL). The
5 eactl on was stirred for 2 hr, and evaporated. The
r eGerdersl Prmmsdudi83sol ved i n di chl or omet hane, washed by
sat. NaHCO, and dried over Na2SO4. Af e filtration

and copceptration, the crude product purl fied on a
silic k:HCO| u el uting wi.hgret hanol I or orre ane
(from giNapi ept) to _proyide

3-(3- nz - 5- phenyl - pyri di

a\/\,hitefslINd (43.5 MyPY60% vyi el d). General o ed
7 for the Synthesis of Ot-

3- (4314'-%5&\‘1"‘0‘5 [ng B.81RFrb RX¥hoxy25HBh st b fHal: %I}Weﬁi&lpﬁperazme 1-
ho|°|”"ﬂ°"2("°£?f"d f?&W}s‘%heT Ry % DMEOHE AEdeY Qi 2¢ mbstipnelisfpyag by 32 mg

20i n- r\@HyMém tiwing éor 30 snihutesi 2PQ nof of 250 mg 4-(4-{6-Amino-5-[1-(2,6-dichloro-3-fluoro-
2- @H&d@lﬂetﬁoxh‘byﬁd?n SR-BHRbYHN plﬂeryﬂm'eeltda%@lc E’JI?@MJbLtyIFb)é{ef Wsadded and
. 3 trQe reéc@dén%ﬁ%gaq?dqg Q%dlArf}gréF\ Eours t%(rea Pri&v?es g%)?egfancifogred into water

Pat“é’?{?c'Pﬁ@%I Mea'eq%ﬁ'zs@r\ itoRH §4g800 T@Pfﬁsﬂﬁ ®ligwas isolated, 77%.

( PCT/ US2004/ 005495) (45.5 ng, 0.14 nmol) in DMF (3 nl)

058t R PRseardad NaH (60%in oil) (5.6 ng, 0.14 nmol)
and the mxture was stirreg,at 00C for 20 mn. Then 1-
br ononet hyl - 3-ni tr o- benze was added and the m xture
vvasttirred at 00C for e amd at roomtenperature
for zhr. | d Lablragidgous C,(0 1 n) ded
th | gt?\mée"rym'eléﬂ“un Vm‘s‘ég‘ é{f{d
rest'@ @)@2 %IH fied with s¢l bt;plf:rorrat ograp‘H)?,
(CH2€I’2I Me OH 40H = 100: 3: O¥ to gi%e

5- [(ApladnindBLP0d- dluEhId}o thyd?&xb-‘BKéfﬂ/ phenﬂh& Epy( idin-Blyf- Bﬁéh razin-1-yl-

leg)r%r aI %; 'J‘é'e 2 e& ééw]g:n I?r? :r\]o -5- é@ %ﬁ\/@ rg 36 g tnme%xy benz oxy) phenyl]-
{4 e[hexy};pwlﬁ@:sgl) (ogu@glﬂ Pipgrazing- earbeplio agjd tefputyidistar (Fomlggneral procedure

3ophesa)ywa]s afided /1 ML= BFA Yer solutich t0mdd re}idhé‘lﬁﬁ\hi)éblatﬂy foiieWedd By Addhion of 100 pL
t yltdefh%ﬁﬁ@@%ﬁ@on I'a@g frfk Jo?atu&%ﬁ%i t% glf&w Alfhglr s?rn%? 1or totlri}ol.lrs 5 mL of

| Uor one enz

%9? MEei a‘?dﬁd f"9|%t3ﬁwm pYAS @F\Ptﬁdnmlvayvq CPPé‘t"ﬁéPﬁ@P!ﬁ’ with 10%
1 b- Ami no- -benzyl oxy-nicotinic acid was prepared
according to procedure 3 from 3-
benzyl oxy- 5- br ono- pyri di n-2-yl am ne and
4-(4,4,5,5-tetramet hyl -[ 1, 3, 2] di oxabor ol an-2-yl) - benzo
|c aC|d NB n12321 (N%l) 2.

~ . L L ~ 1 N\

Z
Z

T B 1 rF 7 /~C 1 \ ~



3.45 (m 2H), 2.66 (m 1H), 2.52 (m 4H), 1.96 (m

2H), 1.84 (m 3H), 1.64 (m 4H); M5S mz 367 (M1l). 4.
waz00s/051884 r ed sol ution of PCT/IB2005/002837

[ 4- (6-am no-5- hydroxy-pyridin-3-yl)-phenyl]-[(2fl)-2-p

yrrolidin-1- ylnethyl-pyrrolidin-1-yl]-nmethanone (100

ng, 0.27mmol) in anhydrous DVF®8-5 nli) under a N2

at 60%

o SR Y v fte Stz%wée%%ﬂ%% 54t maalppre s, 2
Thieldi xt ure was allowed to stir at QOC for 30 min.

1- (Brononet hyl )-4-fluoro-2- (trifluoronethyl)benzene

(0. Q48 aProceurdddmol ) was added. The mi xture was

st ifr‘r‘e%—a%—r'wm tenperature for 2hr.The reaction was

diluted with EtOAc, and partitioned™\ith H2Q_FThe

aqueous | ayer was, gxt‘%“a W th OAC (2 X025 m).

The organic Iayer% —conbitee A%t H2O ( 1
x 15nL), brine (1 x $BnL¥e*dri edig eSPC'ZI\/gS filtered,
concentrated, and purtfied on a s&lica gel golum to
yield 8a 8b

{4-[6-am no-5-(4-fluoro- 2 arifluoronet hyl -benzyl oxy,) - p
yridin-3-yl]-phenyl}- [(2, )-2- o™X o/\/N~a2
pyrrolidin- 1y|rrethy13<=° rol i di %%yl | - met ha

of f-white cryst al Proce e 9 for th

Synt hesi s 2-Di al 1°am ne- et hanes;ua n| c aci

[ 6- ani no- 5- (substd ut_edﬁenzyl Ha '
pyridin-3-yk | -am de u NH,
2- di et hyl anixo- et Naneswldheni c aC| d {4 [6 am now5 (2-

10chl or o- 3, 6-di f | uos 0- benzyl oxy) - pyri di n- 3-yl ] - phenyl } -a
M @€4-brbmo-Panethospherioxetharol (Ba)( Aatabsibm darddnbite a4, hmm'r{oll was added to a

3 ’sglln%h %?(é}m?Jng lcé\'gon?a ey(ig g n%ﬁ@%gggﬂdqga d;‘n% Zq'vtt?o%}qﬁngm 0‘\5 g, 5 mmol) in

I th
m) 1(}?*%2%&1%9 qr%ﬁnert@gnqulpﬁﬁw '5he repition was healed at ¢ for 12 h. Water (50
co the and eshyCaxEtaten(@ exr100 i) were Rddet b leadtien mixture to stir. The organic layers
152- %Le%ﬁﬁ@:ﬁ&ﬁﬂﬁe%uﬁltg@e,ﬂnd GMp%feg% defa )éllcm-onl e 'mg%s)duh Was purified

di hI e dd drop wi se

St B 1 SStenarsenk dehaf it - da B p et e FereRe g o o
st |brqwecvem~ anC o dr131mmel; 8g@fo tyigldn MR (P{Pﬁl)rfMH@ﬁ'Qéﬁ atHINMIR (400 MHZ,
WhichigrosBi DS 0ppi .88, He@ Hzl1 i) ggmél 3 Q%Es‘gah% R AN QAB - 4.13 (m, 2 H)
ang /gt r :{1,92 WHEEQQ (pm{,g.;b%d After 4 h stirring some

starting ordnl e>ma| ned and an
20addi tional 0.2 equivalents (0.5 mL) of

2- gitramoseianeetiblyp2nethblyberizele [gh): dindhyl Ghiomtat daNmLY #as added to
ML solfRA ofi&qﬁgur\qrﬂﬁ 1 \ML%? pﬁ@mé i |5emerl’ﬁé tlégc%%n et sgrrecﬂln e ice bath

oronl een consuned as s

e TR e hoh EReY oy 100N PR G PHRL MEReoBG SfaoT grpperetre and
vi aeytglized yitiedilfediCA(1 Mh. CHEG (20100en) waseded tol Xttattetck aguédus solution.

25et hyé c@ﬁtﬁﬁe@t cﬁga@m%qg&efg—\)lere Wﬂ&h@@r W'a}sb %r{ ocprfcbrﬂﬁteﬁ Zunder Md&um. The

Rt W plel o {3 O35 a8 fERg e P rons i perares o ave
us.cwgpognq Preas geplortesp gl (495 mad1-84 mmiok 5O-% vield) 0% AP (M+H)" 264. 'H
ac eVt (@00 KHE, lehioioM-DNA PEm3m1Y|, Bteb €4 bansssilsf DA) £239E196.2 Hz, 2 H)
[4-6(7§(q4u__5365,;| ¢4y amet hyl -[ 1, 3, 2] di oxaborol an-2-yl ) -

penyl] ea as a white solid (6.2 g, 202mm| 89%

30y el d). 1HN|\/R(CDCIS 300 MHz), d 7.76 (d, J 84,
2|—|pomﬁogng 9 GompoundsBofAformulH) cén 6& forsed yHpe fcﬂiovﬁﬁg éxdehplady procedure:

- %o%zoun@ Al g%olar@qgﬂaléﬂus a]ddéd GBGA s’éﬂtuoln:u_gryl hghd?% gfjmmlll) in 7 mL of

et h e 3 uF%éXﬁL’f% IS gg{g&d w%h rWrogen several tlmes and then dichlorobis(triphenylphsophino)
[ 4 ,pliadiym 1) 50.@5emaelanegtivalant) fis adged? |SafliR edseonatk (mQargh)ivalent) in 1.5 mL of
35 p heRy |sj adadd 16 the(rEachdomigure nd t@?@uﬁmd Jélumﬁtmﬁéré&lj 1d & dtledr 12 h. Water

Oareg ?sdad éoeth ‘f%‘ r@é&nt%}nemlgdgr'e cQ Zu Ch the r act %%%%n(sgﬁl x%? is then added

e reaction was rrre
terrperature and nonitored by TLC (1: 1 Et hyl acet at e:
hexanes). After 2 hr the reaction was concentrated in
vacuum and the residue partitioned between ethyl
acet ate (50 m_) and wat er (50 m_) The et hyl acetate

o " o o ' PN . Y 4




General Procedure 10 : 1: 4-(4,4,5,5-tetramethyl 1,3,2
di oxaboral an-2-yl) aniline (3 g, 0.013 nol) was
wolc@soted i n di chl oromet hane (350 nli) to whi CPCT/IB2005/002837
pyridine (1.02 g, 0.013 nol) and 4-nitrophenyl
chl orof ormat e was added. The reaction was stirred for
13 hr where TLC anal ysi s shome@’consunption of al
55t gp Ehﬁ& tﬁHﬂJ Edid sautloxh BHSE%A&tIéyQ%v\QPﬁa g\@S bfﬁg N%§)4 is flldpred off and the

sat

oy 118e0 3 Bl Gy PR Of 3. dRe EEiEce GpRled by sica ol
Na Z80rhategrgrhyoleluting: withe frdalétl CHeCly IE4PAL, andvhéxaaes) to give desired product,
Cr Yeoinpdunli o€ sol i d

[4-(4,4,5,5-Tetranmet hyl -[1, 3, 2] di oxabor ol an-2-yl ) - phen

yI] carban1c acid phenyl ester, 4.45 g, 91% 1H NMWR

( criempound o) fpmpaoynds of f((rrgt’xla 103 beTformed by e fqlipfying FxeBplary, procedure:
2H)Amirk. § roélar éddvalent). 8 addkd t@ hDspIuBon&f(cﬁmp&hﬁ 920.11 Aot} it 3 mL of 2-
>5 nﬁa’tﬁg%e’ir%nat I‘Wé reLuhm ’s&tlt }1 83@&&( 13 f?“% fgr 1¥|h) Vﬂ@?@élnlu %%dded to the

bam c _aci d n
di &5t '%erfo H}'B?J ?aﬂﬁ% h‘F‘Bf\%ﬁBﬂ‘rd?% '%‘ber@dﬁq_d)m &Nt the aqueous
t r iselutiopl Eitve rEeO/(d)la%YS dried pvell N&S@RDIThe N&,801 isifiserat off &reicthe filtrated is

155 0|eU$do%dVi@ ivéld g bl%wméﬁ J%Wiuep'Tﬂ@ Fégﬁb@ﬁ p(lf?le WHCQE;Q thromatography
AT T 4 Ay R

of all starting nmaterial. The reaction was washed with

watGeherbiProcedPserl) , sat urat ed sodi um bi carbonate (2 x
200 nm.) and dried prior to renoval of solvents in g

vacuo. The boronic esters awere usediw t hout o
purification. 3: amx;tlwe of Zu)iNrrL of DI\/Ead‘hQ8
nmL of 2N Na2CO3 wdded 200 ny he brom de &

scaffold, 1 equi vaIEént of & he boro c acid, ang‘ 5 I
r-ed—an I,ch at

% of Pd(PPh3 4. e eaetion-vaf °dt i
800C over ni Awo dra a e cr %A
was fiItere%ﬁEhroquzceollte nd ex¥fact ed h Et c

(2 x 100 ). Theagonbi ned extract's were vvashe Wi t h
NaHCO3 ( 1 x 100 niL), #*efloewed by water ( 1 X ?OOOWL)
and then saturated brine (1x 100r). The resul find

m xture was concentrated in vacuum The residue \ag)
di ssol ved in hexane and purified via colum

chromat ogr aphy. General Procedure 11:1: To a st on
of =N
3-[1-(2, 6-Di chl oro- 3-f | uor o- phenyl ) - ethoxyﬁ- yI‘IdINFlg-Z-
ylam ne (10.0 g, 33.2 nmol) in acetonitrile (6001arlL)

20andompint Q4:3Cdntpo(irkid @f fokmluldMRIScaR BE &Imbl byPHE %H&lﬁr'lcﬁéxmnﬁgry (procedure:

bt s R AR A L ot v
{MoRIegt Wi} (The Bitures ttised & veepderaRreraiie underea Nittogeniatmosphere for

vva§0 pﬂrraﬂdttmeo Settlonixe?-eespy@biding (1 aRrk aduiamylis Wideg.r TheTrbﬁxltlng solution
or gﬁf{éh@d loBOE 1has hmgﬁ%%m lpaogi% H?rog(jee?‘c%n%lhgrg to qu}gll\crllghe reaction.

%cg d ov e cr P

15\ I( q rela %HS tl&e&a&pﬁq t? thrﬁcft gvlaﬂéeous solution. Dry EtOAc layer over Na,SOj,.
3 [“.1e (2:S@+ @i fitthied rofi-aBd fhe uittrated [srevaporated to give an oil residue. The residue is
et porsivd bﬁ'sil&déh I@Hr'binﬁltb@ap%r YdiARg Wﬁn EOaL I8 hexaRSd ¥ &\Iledaesh@ product,

mg(le 2: To a solution of

3- ?ﬁ‘% Di chloro 3-fl uoro-phenyl) - et hoxy] - 5-i odo- pyr
i di n- ylan1ne (7.1 g, 16.6 mmol) and

30 pr Gpmougid\ih - CormpaRd cmacu 8l noRF fequitaletl) i€abRA t6 3 dolllion of 5-bromo-2-

20ctqorgﬂwwdmbg %c_)'ﬁ": ongr]g(% E,ghgl\lf lg gS e) mIXtUI'B lsspurgegi with nitrogen

mrf e ’fr'ﬁ%s RO g'cfu%(gb'%tﬂnhsrr fosahie rpal'ﬁdtuf“ bf9.08 feplar equivalent) is
no nqicteg r 8atlipycaftioGate (& mdlar etpdvalestpio Bintrof MEsis amaPioaiiceackibremixture and
M e WesRINPSOILBHT i Acdieo Bé-E lﬂ)r B Watéln(go ??&?ﬂe&)ff) t?‘@rféﬂion mixture to
The crude product was purified on a silica gel colum
eluting with 20-40% Et OAc i n hexanes to provide

(3-{6- Am no-5-[1- (2, 6-di chl oro-3-fl uoro-phenyl) -

et hoxy] - pyri di n-3-yl }-prop-2-ynyl)-carbamc acid

tert-butyl ester (2.2 g, 29%yield). 3: The solution




water. The organic |ayer was evaporated and purified

on a silica gel colum eluting with 0-20% net hanol in
waolcakhoiseanet hane on prepacked silica col ums. PCTYIEB2005/002837

yi el ds varied between 24% and 71% GCeneral Procedure

12: 1: To a solution of

5 (3-am no-prop-1-ynyl)-3-[1- (206 di chl oro- 3-f | uor o- ph

or olji:l)eg& tn(Q %tlo E Agl R)O%nqx 2{?0? aﬁdedip@%e 6arc{)th%taﬂueﬁgs solution. Dry
( 17ERAS '%9"%&@@94 cThed‘{ao%éﬁ’eré Bif @nditerefiltgatesids eMgporatedito give a dark
n’mlir@wn dilvesidue alhk ire3Rius\R purdibd by fRach ekontatQriphye(BIEG Alithl B@—-55% EtOAc in
Wty dde§ tUBCHJoHBouﬂént he conpl eti on of the reaction.
After the conpletion, the solvent was evaporated to
get the crude pr oduct 2: To a solution of

10N (Confpduntihi2n dmife [21mdidt,equikient) lisDaddedtofd sobtion gflvampydupd @1 03 mL of n-

XY | buihbil d‘hé‘regctl(‘:ﬂ n}hxturQ fsQiPadfated rWr'm):ro@a\E '3{ ‘%SC BRI FR rbsliting mixture

eq). |naeto i ndi vi
aml?] gontr mto)a ure of )?é angg%eéw??)gm u%Y: Hd umézfgaﬂlf?a}ysrgjgﬂned filtered,
ovetdi epgporated ﬁoeﬂlv%\?ahﬁﬁlf &rawpnoilpfesided. v elifre | residue isemirifiede by silica gel
\NaSchrnufat(fgraﬁlﬁi/ @uting ith! C1E,@HJ €H,1P IEtonR, thlhéxaﬁbs)’\ﬂtd Bivd 4d&F¥@ product,
5mst‘% di chl oronet hane to provi de the product
|enl AS vari ed between 47% to 97% Gener al
Procedure 13: 1. To a stirred sol ution of
2- PampourRt 13eAcky/( ® mplpyequisialere of KWEs) @ agdedto 2dmpond 12 (0.14 mmol) at room

C"Blghbe(rgtg'g %)re@‘nng%&u%stﬁgéjﬁ%% thrn%?l&H %Pﬁeg{eg]tod&% for 12 h. The

st | ’F?"é%‘ 'f“é'.“’edf %’aﬂ’#a‘e"zi‘f‘? e "W‘i’t‘%”ﬁ pk"}ff%d yellied 9"6?!"9%@0&’%}'1 (eluting with
20di | GhsLH. ROAR arEtQhiae!.) tOF®: delsiedzamitiepaadiiétt dompeaid WB tas aH2Mwish to white

(9Qtianl). The organic | ayer was washed with brine and

dried (Na2SO4), filtered and concentrated to dryness

under vacuumto yield

3- fegretal Brocedwe 87 onp- pyri di n- 2-yl anine (31.0 g, 0.11

mol, 53%. 1H NWR (CDCIBR §OO MHz) d 4.63-4.78 (brs, m

2H), 5.04 (s, 2 707( 1H, J, 8Hz)7337'2i‘2

(m 5H)17.73 (d; . g Hz). 2N

mxture of 3-ben@ Looxy 5 ono- pyr tdin- 2-yl am ne (

g, 0.11 nol) in a mxtunea.of DME (6Q0 nlL) and H20 (600

m.) was added $#s faNboxymethyt FeNaci-d—£29. 9 fs |O

1rm|), P .4 g, 5. /Nandr%f\ 2
heat gd, sl ow refINuog

g, 0.78 Theaneactl on
and al | ovved to stir for 3 hr.” The eact| on was cogl ed
to roomtenperature then diluted Wth CHCl 2 (1.5 L)

254 nd2ARRRUNd IS HEHM (idrige (LB molar emivaient, and IR (b galat esuivalgnswere added to
wasa swhgibredf vbrhiio-Serbropgtidek SBkIGR)(id @0miDle) DMEr i 86 reaction mixture is
( Nalga%a@dun f’nicJo&v% %‘.{11 OOWr ébQﬂﬁ eﬂjfe r@ﬁ%ﬁ%ﬂn&ﬁ%ﬁ%ﬁo%red-mg ﬂ mixture of HO

crud erd a vvas url f
(siF Erga‘gfe( i = AN VRLL ‘Em&daveh@ﬁa%§'5efesn@dtq¥@porate to give a light
fr ém\ﬂino@l'sfeemqt dliherirgsigup isopluiied byesiza gehidironetbgeapbly (eluting with CHLOH,
30C OITHEOL, FERb R0ank RexdRde 8 ghv@ddbir& fodliat(BmBslind 9s.5-

benzyloxy pyridin-3-yl)-benzoic acid nethyl ester

(29.4 g, 0.086 nol, 79% . 1H NI\/R(CDCIB 300 wMHz) d

3. g;«_m@g_g_gDComqoqu A}ﬁ 03 niolar squivalet) is Bddeg tq assolulied) of cIm@nd 15 (0.25
(d mridt), inJ5 L &f IBME, The Imikurd2is ($lirged Hyith Zm&ﬁn (dverdHimel and then

Qi}chlorz)bg@lp‘ézrlph%ghmﬁ{raﬂadﬁxm}_& (0. 0§ mgéi( Qduwe%eﬂt) is Zaddsed Sgg l}m carbonate

35 4- ((% %gl% ?ﬂg'vgenﬁé}&§/ b R{HR\$ adfips toghe eactipnpixiyieand gie desulting solution is
methkgted 5T fo 1OV OVgler (60 @G isradded tothEtebtoiirtuidfo: daench QR reaction.
”L)Etdwbsamﬁﬁfiz) Rahén dadet 19 eﬁvactQheOJqﬁed"F Ltk N6 ﬁsﬁi’}fcltl%)}\%g%ver Na,SO,.

wa tion was a

toS”s] Naks uﬁqse&efaﬁd'f@ ‘?ﬁﬁ'gr%de%v%fpa?wézw dive A by 4l rggidue. The

vvaéesquF scrudfigd bhitashy ghormqgrapellf {etutingawitti CHA@H, (&H,Clt, EtQvis rtihexanes) to
40W iglve Bbsibl prddae, doinpéun@i€ Was concentrated under vacuum

to yield 4-(6-Am no-5-hydroxy-pyridin-3-yl)-benzoic

acid nethyl ester (2.3 g, 9.3 mol, 31%. 1H NWR

(MeOD, 300 MHz) d 3.90 (s, 3H), 7.21 (d, 1H, J, 1.9

Hz), 7.62 (d, 2H, J, 8.5 Hz), 7.76 (d, 1H J, 1.9 Hz),

— o R




in vacuo to yield

4-[ 6- Am no- 5- (t ol uene- 4-sul f onyl oxy) - pyri di n-3-yl ] -ben
wamioe/ozssd net hyl ester (3.3 g, 8.2 nmol, 88%PpCTlis2bigR02837

(CDCl'3, 300 MHz) d 2.47 (s, 3H), 3.93 (s, 3H),

4.81-4.88 (brs, 2H), 7.36- 7.44 (m 5H), 7.81 (d, 2H,

J, 8.3 Hz), 8.05 (d, 2H, J, 874 Hz), 8.19-8.27 (brs,

slH). 5. To a stirred solution of

1 3-fl uoro-2- trlfluoronethyl phenyl)-ethanol (2.0 g

9. %—%P%u 12 Acid hiyeplan geuivalent q k69 isddedto comedund de (0144 mno') at room
at terpprlagree Thaeeswdling sclutivaid stiPed38 rogm t&mﬁermbr)heatwm_ 60°C for 12 h. The
r e@ééﬁ:tioﬁ PhixAsSis @Hp&%@lartdomélteklauef @ﬁunﬂeoEbyl'éﬁlca | éﬁ‘attdg%h? eluting with

sul fon
y1 PPl e Sat PRERTY B i Pl Smesunpat pe pqetowsn o e
10ank9dr ous DVF (30 nl) was added to the reaction
m xture which was allowed to cone to anbi ent

te I vvly and stirred for 2 1 hr at this
fggﬁeﬁé’?b}&&,u% reaction was diluted with Et QAc (500

rrL) and® H2O (100 m.) . QThe organic | aygrgyas separated 09

of f ﬁpﬁemous rgg\o'f"ﬂr‘t—hefeg( Ctod withr Et 0">"CHj

(1BgeN200 nl). TheBesNgani c | ayers Were combi ned am@n

washed witth brine ( 1 %2100 ni), drie# with Na2SO4 and:4

concentrated to dryness underfiyacuum The crudg

m x¥yure was purlfled by coﬁtrﬂﬁ chrorratogra lica

gel , Z?V to éf? Et OAc: flex@nes) and g@ﬁ?@ ons

cont aihi ngBogE{gﬁ were cogtn\ped and'concentrateﬁl’ Den,

vac_ug_L.o yi el d Br \ { CH,

4-{6-am no-5-[ 15(3-f| uor 652,11 F'F | uor omet hy hkphenys) €

et hoxy] - pyri di n-3-yl}-benzoic acid nethyl ester (1.4
g, 3.2 mol, 34%. 1H NWR (€BCl 3, 300 MHz) d 1.73 (d,

3H, J, 62Hz) 3.91 (s, , 4.87-4.644(brs, 2H)
5.81 (q, 6. 1,N_s¥.—3<:é|%°, 6. 92 ,(d"@fil* /—CNR

7380(d:Ha , 8.5 %), 7.46-7.66 4 793(d:
Hz) , o832A4d, 2H, J ). To
stl r\gégpsd'f*zutrom G B Xq’ cft GHs [
4- {G-amnmo-5- 3-oflhg,19ro 2- t\@&or thyI p‘3

hoxy] X pyridin-3-yl }-bénzoic aci @ nme ester
159, 3.2 mmol) in warm | PA (72 nlL) 1was added HZO(S‘im_)

heat od 1 QoueyAtchaigfo by BRI G JARLFEAT Y6 MG 407 mmon
nollET disrebett "B NEQH (%R TR € Crg b e cpolghdo 0°C.  TMSCHNN
ex (tireatyistiidisgametwoe)] (7.A9 mmbh evas tparddded aryewissvaer Wa ik@des with some
W bﬁbbb\b'o%r&@ OTﬂ'SLaolor Q&rle@ LeQVE sRRK RiHeBARRAWE RS DA WY stirred for

un (gr vac

P3O 19 s Sempg o om ammerats eve % it Figispltan was then
hof@ﬂ]:enﬁyﬁq @ﬂdrP-UB‘P% 9qn-th eamaye tolugod t9 afford21.q55 gf 8-t-hutylI3;methyl azetidine-

88%3dlcérb-bxWR dﬂaw wad Qg}-*c"\&"laaﬂyﬁ1 the hext (s@p w?’tH)ut Qennngu?fmed (99% crude
}.e.%ﬁ 88- 93 (m 1H, 7 01 (d, 1H, J, 1.

3 Hz), 7.52- 67(m3H),780(d 1HJ

1 8 HZ)1 teljrblgyj 3(rbethybﬂeth]ne ‘83 gcqqp’(ylatq (105p @9art-80 immel)ofas dissolved in
25 anTidie(1Z oMpardniokh: codledstd 01T | MEDH0I38T MRN9.80F mmol) and LiBH, (14.7 mmol) were

4- ﬁ%ﬂ@qﬂ@ﬂé [ *he(rgacfldﬁws(avagnedt room te perature h. Then 10% aqueous

trlfluoro % %ﬁtﬁ% -e&B@ %Q%Jn aé f enzoi c

acP da '5’6 rtrj-_x t ydjate % t) ﬁ:ﬁ) am@ m.fﬂ@o RR)were added

HOBd t(\e]_@lL(tjdnmlrreQ)atlrgerm?empyrature ORR3Q Binntky.  Wesorgudid ealet @afiseparated

t WanadiieA aied (Rh,SOf) raﬁcﬁéoﬁéerr\ﬂaté\&'{%% éﬂ 'IHB#I ba(hym methyl)azetidine-1-

30" e@a%okﬂﬂ? ﬁ%_:ﬁ a§ta crn{dggro U tl(c? aéaJ)Wl 2P @g&:&v%s ngd mjctl\éwdthe next step
paY"E'Pt‘tlpB'ﬁ'é"l‘imW th H2O The organi c was separated washed
\(NI é h Saibl;lgll.lr)aﬂ -@ghrdigobthyi)adetidine21-gdoxpag (87t g, a8 a0 mMNBIWES Jtissolved in
[ 0 n
0T 358 SERR ol 6% RS SRS o, o
chr omat ogr aphy (SI lica gel, 99:1 to 95:5 CH2Cl 2/ MeOH) .
The fractions containing product were concentrated

under vacuumto yield am de conmpounds. Gener al
Procedure 14: 1 To a mxture of

o T T Y VA Y. Y.




tenperature followed by the addition of water (10 ni).

The product was extracted with EtOAc (3 x 20 nl),
walzioed28s£r Na2SO4, and concentrated. The crudeCprE2desan2837

was purified by reverse phase HPLC with 0.1% TFA in

wat er and acetonitrile. General Proce dure 15 : 1: To

a solution of 3/+oxazol o[ 4, 5-"' ]pyrldlp 2-one (13.6 g,

5 1OP\eH£FBLJfoHyP ctﬁ'&i‘é& 36‘!# [;1{0?94 B0 Wele %{&9 %%ﬁ%ht?au@%‘ (gc with the MsCl

nMoSuUccCl nim

(12
mTB‘fd)m“ 6 RIS A oGen prteTRRe 'P&&N?'t‘é?rp%ﬂeéiﬁﬂ gatyrggqd aqueous
4 NeHG@0trhig wae added@nd thas the pexiadh ods evtradied\RIRS2H4E!, (2 x 50 mL) and the

S Okdalbingdn orgé¥lid @&ra&b’ IRAY Adsh&witH BHfe (SO @né’éﬁ&ﬂa SO4 concentrated, and

P28, RSB g P8 ol b s o e
1°an&52d‘?9°éﬂﬁé\%‘e?"mmaﬂv¢)he crude product was purified

on a SiNaHC@5BEbe aly, WY InMolp 'Way i cdMbined in DMF (10 mL) under N, at rt. 4-
6- Erroﬁg;ﬂ?/ragé't %5%&1@'@&3?@0!“3@(%‘1 ﬁcﬂeg% tﬂg mgxtuure eltﬁr%d glrt ?&?er"so minutes

i el
y {1-45 e, adgestant | splulipadeated 19 @R e dMter et |ameiowft49'r<ﬁ0 mL) was

25@dda¢and5w ErOnd §50 mihe The arpaniccextiacs was lred (N8, SOV)EnE cghddntrated, and
15 anfﬂer@ruﬁlhﬁ‘o@éh ac'QloHtp'a@Gf éﬁ@ac‘gé? m}ﬁﬁ(ﬁBQOAéﬁE)&he%%“f&g a6ty of crude (1-5)

ctiron solution

neﬁ?twgf @38"%@ 'Bﬁfe "‘?’“ Sﬁp?été Caﬁde&‘ﬁﬂ was reI eased and
al so priebi (%46 ange AfBsmobl el:6k B15The F21otaot), {Esbis(diphenylphosphino)-

f i fetr@eRsdichivrspRIRdiumi {108 R, thssafﬂlqol)jrdn@dK@m §93hh9h9 10 mmol) were

Va olrJn Wﬁ&{ lg Dyosl%vgg % gptggrgdnw% 3@ / qg}%\g@%s)sand ?rben éheseﬂ?uﬁ?q a5 warmed to
20 of 803C. affientR ’Siﬂﬁrse'h'@nﬂ%sl 'Eﬁ’?ﬂ-tt!%ﬂh Qetitg andhfjen 208680 mhishg EtOAC (50 mL)
DMrvas(aldel )rha\ergartcishast waasdbdibted @AY (NabSBY, ddhEdntrated[ 41 then passed
m %Foughea %@§ pﬁﬁb 'vftﬁ gﬁ}% @t%/(c%%rree "fR& EmeH{ \ﬁasu&qgerntratad dté) &fford 1.22 g of

nltro%b@ reaction mxture
br GHis Hﬁ%ﬂﬂ‘f&cﬂwt@e RSP DVF (5 nl) slowy. The

react i Ghe styrarici @stemds-7)s t(4144 edg,untlér mmol),r (g&N (4890 rhd, VE60 mmol),
25 hrdlchbeUle(t ﬁéhy@ﬁ&sbhlﬁé)ﬁmﬁtﬂur#(ﬁ)t(gﬁ% W@B@rﬁm@? %I\ﬁg Jw hL De gassed for 30

ac eI 0 er

2P N5 a5t PAEHa G0k Pl BaSestREIBCHh i i, 05 whgombines an
pulgate édBQﬁ} Aftesj 16 e thegedctienovagmaoled totrt ang BIOWK (80 mL) was added. The
hesoasiér wdsjtbred G Rduah @elitetank) thérﬂwﬁérqu) #e) Wg@a@feedqﬁé ordhricNayer was

70
sfggrge/q le% éﬂaggg’% na%{j %i cf:nl{t{a%g t HE)?F é%ct ldv%' B fled %gf%%%nrogiﬁgraphy to
30( PRAPIAES R @9@4‘95)‘3"32' §%%h sol ution of
3- benzyil gmay oW EXEeV)Y2-Aadi ioh-&elydngaTiesie wad pepardd DPwaFRY it with H,0

l N6 ABt 'iW'Hé@Me@N' 9@0975@230 Mﬁscﬁz jé’oosrﬁ ueNd h%EAeX (500 mL). The

naco| atg gl orane |
éé\&%)éwrsl 675 r& "16 vacu ysn at O°C for 1 day. (1-9) was dlssolved in MeOH and
1"“1" DQYWEX @8ie r1ydop mowp Wanaddéd rihe solutioh dias stired eyperbd 22 iTbe solution
35 m wdslthen fi n&me%émwéi' v&@'\e@rvﬂﬁﬁebﬁn@x edo r”é a‘n&% vﬂ%  was discarded.

n@ nl“)g‘béotﬂ 6’ eé gv%trﬁn iymnp@sﬁ@{ §g a”dTﬁ° ct |h‘6 n°’°'“t{°n was then
i Wﬁﬁt@t%‘éa@rq 37t &9 A1) s Fapmmy seliddTase)( 50 m.) and

fi |t er @dforile@mgouhdsr d toemnad - MR slaasliowing ExevilaB) préo%&ﬁé)calﬁib}e followed.
anfjmglﬁr' éagivé?éﬁ? Bf C?Sﬁ %3 liH BQF %r CFI:Q:n C%Q tﬂqe%t Aag? (3I dnctlar fquwalents)

40 Vi‘a%u 8, %59}'% reag_qqt Nmnc(lmlgﬂ;e?wﬁ) ig ag@d( go thfgowon is5aqyed )6 -8 (1.1 molar
2 Hyquivdient) wheler X is, foRéRamplé, G3Br.71, dBs,(QOCI,&ld), CdDI-OEth((ISne ol tdrbonate and
2 R&BA d@&e%roﬁ@ﬁﬁﬁ 'anl‘ioé/ees?\&ﬁA in IRSexEhA R sini Itahﬁouﬁg URE resultant

s(%l%(‘ ion '? %Il’l’ d ftl fgiL &I\ di 69( g%doggﬁ%ﬁrefdgﬂd angy}el qﬂgaﬁnc?hgﬂegmaﬁted dried

e ((“12§Q4)nﬁ‘d concggiratadp | The caiderprotsk gast fusified by Purified baumckparative HPLC or
45 2- drreemmarsmdumwﬁmﬂemoa&m?tﬂemmcb( .17 this solution

was added [1,1'

bi s(di phenyl phosphi no) f erroci ne] di chl oropal | adi um

(I'1), conplex with dichloronethane (1:1) (20 ng, 0.05

nmmol) and a 2 Msolution of cesiumcarbonate in water

(0.75 nmL, 1.5 mml). The reactor was warned to 800C

for 66 hr under a nltrogen atnDsphere then cool ed to

e . L



General Procedure 17:1. CS COy/ DVF/ oxone 2. 4N
HClI /Dioxan b 1. To the solution of
w®@20a~0Lis8or o- 3, 6-di f | uor o- benzyl oxy) - 5- (4, 4, 5, BCT/H206©2837
thyl- [1,3, 2] di oxaborol an-2-yl)-pyridin-2-yl am ne
(procedure 16) (10.0 g, 24.3 mol) in /-butyl al cohol

(50 m.) was added boc anhydri d€’3(5.83 g, 26.7 el

n rred at roomtenperature overnight.
N CoerEArtLaR.Sky nhydride (2.25 g, 10.3 nmol) was added
and reacti off' stirred overni ght again. l\/aterlal was

concentr at to a mlomgoOUS ck oil S®6o,as- i S. 20Ms

The crude b roni-c_esLeM& m‘m)zofiﬁg . T{‘f@
addedMdOBHa solNIf i omEonf SO urﬁ‘3§/P1 bonat

1) Peiwater (150 nL) anfacet’ohe (23 Boc

mL). The¥m xt was cool edstm 2C and xxonae (13. 5 g,2401%)

21.9 nmol ) 2added sl ow y, keeping tenperature bel ow

80C. Upon conpl etion of additi on reaction was stirred,

fro 5 mnutes then quenc sodlu wflte

(14. 2 1y |n wat er ( acet at s ad boCHa/@
(200 d | aygr epar atg A ueo ayer

neutrallzsed W t th eth

acet ate (2x2Q0 . ConB’KdP@thz?h anl cs re washed V\g

wat er f2eRenl) arfl bri nECAPES ( Na2SCv) a‘n'd

concentisiat ed to,gogpude bI ack 0|I Sl a gel >

chr omat ogr aphy (et hyI acet at e/ hexane), sg@ye t he® 'a‘ﬂ’&z’
as a light brown foam (4.78 g, 49.0 07()_ 1H NVR

d 1.48 (s, 9H), Eé’mc(d 3H), 5.75 6.61 (d,

1H), 76.89 (df. 04-7.04 (m[2H, gl 26(d, 1H). J:i
8.19 (bs, 1Hy %g; (MH)H-\’S. " To cesium NN
carbonate in 2 La.m.Au_.a was ed

[ 3- (2- QI Qr0-A6- di Fiblor o- benzylloxy) - 5-
I 'nN2 yl ] - cardvakghg d tert-butylSe el

hydr gxy} pyrt
(100%@%\ Amol ) i nF OVF (1 nif
by ben @rorﬂ”ﬂe (89.2 % 7%Hgmol ). The v Mas NH,
capped apg &5 rred at 900C oVerni ght. Reaction was

flltered_t_hrough a 5 nL Chemd@kut tube pre-wetté&d with

vater ( % Péelﬂitr%l @ ie%tﬁﬁi rﬁ%k%‘ oﬂ'N Joer?z‘mwlﬁzetldm 3-ol HCI salt (2.76 g, 10.0

acet at e: net h% ene
Oc o TR Wit Paipdiumy Nyqxggfde 0 /d|P8x(5Weba€‘1) P ¢1(400\(RG Iy Q) EY of MeOH was
andvydroganated at SSesidemiBihatTeel reaRtivnanidige phsaftered through Celite pad and washed

chraJlaite Sie6R h’ﬁhe Gilra Had 6L QHMatel hdRr anuma{orc;BﬁAémgeQAter p?gr bath. The

by %Qe{o%g %j?_ {r%azf‘ ltE S}h? Z(X%Q@R gntﬂjﬁg Iscr&\%mdg r/é)ar}liq%gTq%%ghd was air dried to give
b| 557 hagiof H@'rﬁab pr@muass whitezsalicy(Eefe wikldl SH NMR (490 MB35, BMSO-D6) & ppm
151y, 3.383s, 1 H(B.63 Ceemab HPs.oxedy @, 4 8) 4. AL rhlmH) 6 18 (d, J=6.32 Hz, 1 H).

2ot ot .ygrn'*@?’°&1“§*'°r”3'§§a§§%'a%' ER Ryl B 76, gt e bam) steo
und@oR HETRIYENER) (PES Fed &0 mff’ﬁlé in- 19gyof Etﬁg Wb adde EtN1.8 mL, 13.0
st immatichnd tii-terbonyldicartpeata {1Lnoe gf 088 Mmol1The rgmﬁnd'fmm*éroecléa‘i solution was

t h%ﬂrr&!uét rbc{?n %ﬂ\ﬁér‘aﬁreb@ternlgﬁtn dTrﬂUu@%H-?ﬁ gﬁﬂ édclﬁkc%&%ted by vacuum. The

IS _evapora

o ISR e iryoned b ko, BO0ng i N civg e pBiE (P dfine (G0mL)
i s THe peaniolrear wiB arsONa.FDY, thadS@enirated byl vaeiue tb gifef 89a g (2-3) as clear

t heil f(52k4) r‘atwmmowrﬂt&%rdf&mm)\beppﬁm Pid (sT LR) $H88da, 4=9.47, 4.42 Hz, 2 H)

co T, W thout further

puHJI [ cat’_%%s 6%@2% ‘f"rgg{m dine (1.1 nol ar

equi val éM‘*)“aa‘ﬁd'fW‘Y'P’ﬁﬁé@i'?'ﬂ?rh@éfpwma%dlteB butg| ester (2:4): To a solution of
25eq worpduet (2:3)aHE6 MGUEED InMolR with IEWNI (075 @L; 6.08TRALN And\2- (d|methylam|no)

(1 p}ncﬁm‘%@ md,'0.288 mmol% Bf1|9]m_|%f CH%& dt S%CVSas%QdemmeE\grqe%ul fomyl chloride (0.25

In an | ce
aza'gw 55’1‘ SYRPt AP restitings migyre, of é’lﬁﬂ&‘i“v‘é?!%rf'f")mms”aéd%ﬁ%ﬁ atTf§ to room
i cdenpgtatyre S’f reammght d Teencbattios mixture wae gednicliet aith AlaHCOL Nthen partitioned
tenperature for 12 hr. The solvent is evaporated to
give a yellow oil residue. The residue is purified by
silica gel chromatography (eluting EtOAc in hexanes)
to glve conpound A 1 2 WHCI (0. 2 m_) |s added to

o A L N N~

0



concentrate sulfuric acid (0.03 nL) are added to a
sol ution of conpound A2 in 3 nL of acetic acid. The

WO e@e2884 M xture i s heated to 85C for 5 hr. TPET/1B2005/002837
reaction mxture is then cooled in an ice bath and
basified with saturated aqg. Na\;COB to a pH of 3-4.
Et hyl acetate is added to extr4ct the aqueous

5f3|0|békt~laémCHga' XzoEtr@‘)\Canb %&Ete@Mﬁlich%%ﬁQﬁ (soTrhlﬁ ﬁ'@%ﬁ;@?ﬂc |a§,er was dried

I
br (S é(%? ltﬁenefé elgg tltnroufqpesn,cg§ﬁ d‘t?g Flgtegmth szgae Eﬁ@ﬁl i él}f filtrate was
gelCOf@mt@Wﬁtbdg‘faalphy tq giveitildmy (R4 ras BretcoilafdtPeYidd atte MR (100 MHz,
g1 éRlorbes-D)hphT 14HAE 19 H)UBRE & Ml 4.083 (dd, GeTtedead. 29%0§ AfMBEE (dd, 4=10.36,
1968?9'?%)%1?%% H"QJ I_{9oron| c acid (1 .3 nolar

eqw val'ent) i s 0 a solution of conpound A3
19(0. 47 mirbthzeidines!-Gabonyic pREEEPHY epeRtthraonazelaidBlyac mL microwave
W tube mia$ craggerwith evrepaind (2-4E®4 angd 1. hemol); 4-bromopyrazole (2-5, 178 mg, 1.21

d' fitof) raanNac‘I‘ 5(5% phﬁlmfrjalm 3“)530(% ri%b i \M'z%ﬁ &f {'rQer rggultmg mixture

nol ar equ vae I s ad odi um car bonat e

o UG eSS a, T1OPRy ps, ToasSeiamn Pisuiei s, P8P g hoween EIOAC
m 1@09 ime-) ansicsaturatedr NeHfQ, selgios (2 u30 l;bireg6@ L)t TheBhbdanfcdayer was dried

512(Mso4y%ﬁﬁodc§?t@éq%9lv§c9urﬁ 3@11dr€ 960t rh ot 208 %4 Jéiidw Jque%) 'H NMR (400
qu ct | s o ex
LIRS o e I o1
NaZﬁUF 19 éﬂ"l('t‘ér"@d off and the filtrated evaporated to
gi ve a maBltylbr ows-[Bi4l4 5 BEkHetyi- 1Tdmoxbl§b‘adlémew)l1$f prdEdi-f iy@ddetidine-1-

by cébclx&l&%t % %h I)no Ghigth yof( %!)rH;;olur%g é 2259_% 0 74 mmoi) and

exanes
20 ¢ o RigBLIAGPIERA t@‘ﬁé@—éi 225 M9c ’é°')2ﬂth "@'ﬁ‘ﬁﬁ?&ﬂﬁ‘é "O(BQD i 3mLof DMSO
pr epapwgkdudth Ng fog &5 evirates,phepnd@CLdEpf)IH,Cl, (30 mg, 2.52 mmol) was added. The

O (eZul%amﬁﬂZUe?%ﬁ ﬁtﬁ}h at-80bd urNeNNNrﬁral\Bveralg?tl After it cooled down to room
e Rivertorhuin o A e
nmolag exxrgeied, withehO) (2anid ki bige (5@ mL3. The lomaniegyrr was diied)(Na,SO,), then
25 ar eondéhtadd thy \acsimi. UtHeQGsu&!fe ﬁ&nﬁ&u ﬁlﬂareﬁGttha hlg licATgl )pad rleluted with

%}1 f?J Etggf % H”ﬁ#? flltrgte 9ngeer{t]ratg cmljjum to %ﬂn%? (_) as a clear oil
Saf%zi’/oa‘t% HAMBAA0) MHﬁa'a@efome)tGwemﬂéacﬂ ?bﬁn Aik1-28 e1.34m, 6 H) 1.41

quenéh(nt, B &) 4.2:04330m, 2 HY 2¥8qt, U-8.50k2/ 2 IHAdeds.t DMeXHY A3 (s, 2 H).
t he agquep. H§lylsz9l4u{5 91\?1? fS[P{ R ﬁﬁ% 3 Iﬁer%EheR))( gtﬁoxg{g\%g% ayl} 1|?-§pyrazol 1-

ere
Or oy 03'8'"5 B?’E?Maﬁ. L0 eptlen ™M o oPeHpE G 458 ot 1 aigmo) and &
by[1s(? FidighiorgStfluerbprenyiethopryaplagopgriiine-amine 249} (374£m@AT8samdiol) in 13 mL
he&ﬁ&%@net&cgldﬁﬁetﬁlﬁe‘iﬁe‘ eﬂwhﬁfﬂuQQDlﬂEPQé&CﬁurgeGW e %7 mlnutes then

as per a (N(é
e bRl b o, 537 e s 3585 B sutinn Miesrqepn o Yo ancter 15
nnﬁ"!")ﬂe&tA"P%rhOt NoNeE0a sQliftien (3Pl 8.8 gvrioh wagpddest after purgirigavith N for 15
35 st mmuesl Tab rds0IOng dRTUREWAL i £ B5TARHEWN, tid o%ﬁﬁatf Phe F'leacnon mixture

was %e:agggtdhoéhh{y 3%%%‘3 vJa§'h %PW@MESH aﬂ1§ fﬁtrafe wags conﬁ;rtrated by

t
CHé%ﬁIS"I‘ ISR 3o PR etyos] FEARIE PlkEnd piiied KaHCOs solton (2
pr 88QwtL); brive IOOLL) ATHADrgaais lager yes drizdi(=aS Q. thah tdneentratbd By vacuum. The
Cengingd way &ﬁﬁ‘é&tﬁyee.&é’ge ﬁ&erﬁ%& A %A(Eﬂg?é’lz L46(5*/ 6ﬂ dlzf'to 90% CH;Cl, with

40 pr gc%/f‘ &lgﬁ c?lgct ﬁj& d%?ll’eg g ! grgts é‘ﬁ r? 42a1rpa; of @g) as a brownycolor grease (92%
4 el Wﬂ* 649 Mbiy.ppiorotirm®) § epmL# 1ol 28r(m ) inBal AT Jm, arHp4.04 - 4.18
adhe e H)oL28 -3 D) 8B4 CWD@MHd—l)A%((ﬁ 2Hy8lod (d D=7248 W1 H) 7.04 (t,

of LM -1 T 0
n:?ereat urg) -;:%%} ! ‘E"r W@\&” %ézs(madhg &}d %ﬁ 'g;aC?gl gros® (m. 1 H)
m %2 e’& @ hﬂbh%’ﬂsf’ﬁ@ fP’é‘aé'heiCbFNsoEﬂ@ﬂt5ﬁ3sf°lt"ﬁé‘+‘? added
45 t oext r ai(1-AzbtiglingBsyie Bygrasabli-wj-3-11 2,6 BichorEB-fEophenyiRithoRy] € Yridin-2-amine
Na@ﬂ A rgﬂﬁon%gtu?f%f bo%pt;br*d%_ﬁ ‘?12‘?% dmrM?) t\ '4|Otl\5|_ﬁ5f‘319 dioxane (2.0
evaporated to give brown yel | ow o resi
residue is purified by silica gel chronatography
(eluting with 25- 30 % Et OAc i n hexanes) to give
desired product, conpound AlO as a yellow sh oil
(87 8% y| el d). Ozone i s bubbl ed through a sol ut| on of

ANA PN " a o N IS N N o, — e~ e~



hydrochl oride salt) are added to a solution of

conpound A 11 (0.45 mmol) in 4 nL of CH3OH under a
wmedosoged at nosphere. Ml ecul ar sieve (0.5 g) PeI/BEEMesH02837

to the reaction mxture and then sodi um

cyanobor ohydride (2 nolar equivalent) is added. The

resulting mxture is stirred aﬂsroonttenperature for

§'2 I%'i_ HQ%OP?T\ gﬂnlt_ Pgltg% a&a?‘%ﬁr% om te%%{ gt?rétfor 5‘ 0 thﬂurs The reaction

mxture i s and
fil F‘P‘&{’%W?%“é‘i?é‘&é‘ida%’ é’é"”a’ﬁd u?sldf’? E@F FRatedwith EOAgeThe precipitated solid
chr enntiegdahyd Yashed wel gvitCERBK], hekdne)Aten diiadl ufide? tdcdym tddgive 275 mg of

i Ve 98l & @de%l@rdééﬁ& of %P%Qé‘t@dyué?&V‘HﬁﬁlYlﬁfhoe 'MHz( 5@86 ﬁe% 5 ppm 1.79 -

y| e or
BRI S35 1 ey B Relorh Spads ok i 708 . 1 4 7.00-
1@ esalst (md H3152(dd.0R8.B4 596 Hr.rdl 7.38 - 7.880(m, 1 BNHES (af UHEB. (s, 1 H) 9.20 (s,
heat egl LCMS@Q&QorfG?JH LERFNLD. (MT@23, /ARG 42BN M xture is

cir ot ogt Ry PUPTM R R K Bty oY P e-oshged Bpcocure: o o
to ffagien d@ﬁ‘l"? @d%ﬂ%d@d&wcﬁﬁmﬁdmhm (2@es19rin|2.0 mL of DMF at room

Pr oeegemire?id adddd ik IbfordideS(1 D-dalncrhy rébuling ddurd k. strré@lirier N, at room
1§qu{emiar§me) foﬁ@@nﬁdﬂ@ﬂ@r@écﬁdﬁl ;nixt{n% |gr?§: .Jn}éﬁ% %etween EAO/ic (200 mL) and

equi val ent)

(0. SPTRRR NGHGy Saiion ot SOM: oot B e qﬁsgfn@avet ip Gied @2:SO.), then
he atadertreted BYOREIUMO Thelr@sidue js pidited by Disnex dgktin (56 tb be% MeCN:H,0 w 0.1%
r eagbh@bufidi) tlcdilct tﬁecaegtée ﬂséaorhb%ﬁot@(@gb)' on. EtOAc is then

added to,ext act gueous sol utTon. Et OAC

over Na2¥ { NQ%?% ffgmf”i'al ?t—gr‘éad' B ?'e%\%‘?f by, e f°"°¥"”g exemplary
29| P’P%ﬁdéfﬁ Tcsa @W%W'Wﬂaﬁw gm\me (120 ¢sx)ovith iRreltY (iisaprdpylethylamine) (3.0

I esedilie 2.0 MLaf DRI istid@ed HATRUY. b Ed. ﬁA#tebbhrrﬁlg'férQ@ minutes, compound (2-11) (1.0

el g(b)r grg?ihé?ig rl'ﬁeol%ult(n? nlf&turggs Wrrédq%lrﬂom iemp%r hu:e[e)é?or °|V%3'P'g'% The reaction

g ve deslred
equwv&reeﬁtpafatontde@gqeen §t%9d%°8 L) aftdcﬁm%Natf@ (sQluti@ (2 x 50 mL) and
nobrne 450 mojoTivet edgepierdytLis eried NE,SOL 2kd tordentaRl bY ivatuuinS The residue is
2§t i ;BJriﬁQi R DidrRP8)sleRTBR (P85 MccN:H,B6R6. PA Mc)ﬁggﬁle&q}ﬁe a%lred product to
action mxture 1S evaporated an resi
| S ?)f[?ﬂe%—%d by silica gel chromatography (eluting with
CH3OH, Et OAc and CH2ClI 2) to give desired am de

pr oderetal PResERRYRd AlS. CGeneral Procedure 25: Al8
Di-fert-butyl dicarbonate (3 nol a|[' equi val ent),

4- (di met hyl am no) pyri dine (0. 14 ng { egui vaI ent) apg
added to a solution of conpound A

in 1
of DVF. The reaction mixture is stifre@ roo | '
t enper at prengser ME5%r . Wt ep S gs.added to the r i on e
rrixture,@duerm're [on) EtQAc_is ghen a ded to
extracf tWe aqueous sol ut Dry Eiddar/| ayer

Na2SO . Theé Na2SO i s f||tered off ald the fil a dis

evaporated to give a brown 3®Fbw oil residue

(conpound a16) The residue is used without furth&t®®

purification. Bis(pinacolato)di#dron (1 .2 nolar OH
equi valcantc)_I pot assi um geg 3.4 nol ar
eqU| reNadded to a¢s Iu o0f conpound al /in NH

) e mxture i'¥ purged with nitrogen
severa fies d thgn OrObIS tri phenyl hoep
paIIad| umasl 1) (O 05 ‘o érle ui YEFLMF1 s a

eat ey t ocBeHPC T or
|s afdﬁle 5% he rea |mN'ﬂ2ure to quench o NH
r eachREWPMEETAC i s then added to extract the aqueous

asol ution. Dry EtOAc | ayE?®ler Na2SO4. The Na2Seweim

f ' | t er edfet@étftylanq -Od16- afabtlnﬁo[]z%ﬁo%gné ScafDORRAL at t O g\ VEsdtion o

tF.WP \% e residue 1I's puri

SI I |'8%1 ’asé’ °x8'?W"bFP§ Y57 X% Drepassd HnAgs Newfrom NSU%O%t @R?"‘i“ﬁ in mineral oil
hex&Hesy: t1¢ yheeand drintethyidulfoxapiymdedide (2 Agog) r1d.0 Adrifol) il 6! of anhydrous
yield). HC (5 nolar equivalent) is added to a

sol ution of conpound Al17 (0.43 muol) in 4 nL of

CH2Cl 2. The resulting mxture is heated to 500C for 12

hr . Saturated NaHCOB 'S added to the reactlon mxture

- . o~ N -



added to the reaction m xture to quench the reaction.

Et OAc is then added to extract the aqueous sol ution.
wheoe@Bc | ayer over Na2SO4. The Na2SO4 i s fiPp¢EIBd05/002837

off and the filtrated is evaporated to give a dark

brown oil residue. The residue is purified by silica

gel chromatography (eluting wit Et OAc i n hexanes) to

591 ASEE RhdrRr sARBLY S tooc- 5 SRPRMIA Ak Sodidke 28 X084 Sho.0iFhon i

{5 SMSEE Bl oot jcor £ BRI bt 121, o83 S0 oo o5 mt o

c orRMBhHesseleq Gomtse s psuling Tisiuie was sieed gt BG for 6 hours. The cooled

al gedetidn, mixtlre wae paurddiimg) icedHyd anideexiractée@iteEtORE (250800 rhl)r The combined

12 difanic TdyBrs SRke/ @ibhed RiPMAPR0FhSbhiR @ o) LOE vl S

pro l?gltcﬁé?a%ngoundteAzol. %ﬁgﬁ) IqProce ure_)??7é t’%ﬁ?ﬂ%'gﬁlazsm)’ then

CorfBGUNE ALS VTS hedrt ‘q%P@%q—éz At § velow 2t if8ch Wels)-qH NMR (400 MHz,
105 o| chipiotgrn-BX 0 pany1-3Mhdl R dre, 104) 271 rg# Ym,i 20H)R.631- 2G (ridEH) 3.35 - 3.49 (m,

The Hyissb us.es (rs2pKUrged Wi th nitrogen several tines and

t hen di ¢hlor obi s(fri.pheny] hi no di um (11)
(0-05 G ° ELRASRA AAGSO I P T BErsTkley £hp-spsorazolr-
no | YAPetadjpipeidingsirearogxyiate) (33 m reagtiopiixtyre ofegmeelng (3-2)1214 mg; 1.0 mmol)
I e oY i-010, Bi%-tetrameshyanalo-tibkabsreianid-ii)-nig-pfrakdid 33N 194Smdl @ Btr@kbl) with NaH

15t O 6BRAfspdrQén int AinBrat otilxégtn?g'f 1.5 fhridf} ﬂeﬁﬂd‘icowgva% Et@r%& g:%g'éc  for 3 hours. The

m xture to quench reacti on. _
ext'FAIY MK Yo RAGTed BEtyeanGPATROP BHIERE satupler Nakels solution (50 mL)
_Na’éwrine ﬁ@enl-ma'lzsm_ariicslasfe'r asatried (Nt $OAAEH doheenfritéd tyak@dm to give 361
:r : M) ;ﬁ @ﬂeu?vpgrgdsy GE§§L yfilftli? Ky hMﬁ"(ﬁ%&Mﬂgz, El?%rbfrgrgﬁ%) f%ﬁ‘u 1.21-1.34 (m,
) s i LY CRGTIUE T Ao

20gi & 2dBJi6P &4 18P 380 ¢ 1 HE BAD Guih i) ABMS @indderdlcHaBeR M) 408, found
28:40%HPLC pltity,85% Ami ne (1.5 nol ar equival ent) and

K2CC3 ' t to.a solutio
GO oS8 5 £ A R 9o -
of YPBIfNHYIrPrEiPqidag] -carpRyYRe 2Rt & reastion eXteRAl@mPawidg4) (361 mg;
SniotR gynel) hed3-i €§2,G-Qidrﬂic@@-ﬂ@réidpgjg?éfﬁdxﬂ?-zz)pﬁgg@daﬂi% @Eﬁg? mg; 0.89
251 €3 d) Gl o BImLL STethyle R GhHEBINGMethyither, SRR (D Burget With N, for 15
S A T e o o o
f i [apether a3 mingteaAnptberdiochl NS Og seletion (39 ds B.6 @anop) mad added after purging
C O R MR €br AR Brinutel ETHe @6duRINE mixBure w8 stirfdd Y 858 AIME& Nb Kor overnight. The

o A N8 AR 5G9, SRS i WA o e e
30e q GPRPENITAISE PY HRRYUTB TBROISFIYSR VagrRanitiones hebyean EXAAGI (RQA mitand saturated
ar ®laed0esbidtion & s @outl)obrinef (5el-niu).oTRb ergama eger W&aNyded (Na,SO,), then

el 6T B i e . 38
e ATt caefihe dgaeg,Tarton diaiat 147 e (BB 3 wie soid (9%
mi xield): eH NYRG#ROrdite, DMEOTSRE bbror. 34EL 1THC(mi, ® H)NEn0 -adtte(eh, 2 6) 1.79 (d,

35 ﬁétﬁﬁﬁngg) BOYE Qeri.G@ <Pifztﬁl H)%Ebg g@fgﬁ) ﬁtoiﬁz 2 'rl;z)(.?sif 15?1\; lg)[ 566 (5,2 H) 6.08
o o MR o el 0S Cr e Pt D) 7-wrsBimet 10 758 - 705
A28M. 2T 7R & ielR2 Hzs 1 HsBTB (s b beMS galed for QorhiwQIIRNIN, (M+H) 581, found
f usshaPL@purityfsrwat i on t o synt hesi ze conmpound A24.

Gener al 4-ﬁ’1-{géﬁ%fsg -éQ;:- Tzl g o] o eJe ] T o ol
(1.2 nolar equival Sptes aé'geé YRRy g’ﬁ " Pyrazol-1-

401 - WYV UpIngrcin-40l$5205 Retop GOBIP FrBMpouns G18) (146 mer05VEY) with 4.0 M
ur]tlfbfin Qjoxah@ ogaln 8&0753 pfmaaf Cﬂl'qu(ﬁz \t/lﬂ:s)etiwd&lt Fodmpanig@elre for 2.0 hours.
Wtk Bactisri8iRle $8Y &héntrdttd By RaUR. QFsid e was pyrified by Dionex system (5%
di rohl S(Lri hosphi no) " pal _acﬁum_?”% 86’6%” °
o AL et e, B AU T TR o
eqVAllgw prease)(63%yidid)8 HNMR (404912 BMSQHOEID bron 1.he- t.85(0t, Rt 1.59 - 1.71

45 ][nomt grzr:e %;ran(ay\zth.er Hie},%ul-l) b.b@gs.?ﬂht,lb gpg.oé i:taflﬁ(ﬁi g :%.&r (§,529§ 5.17 (s, 2 H)
L ETN TN O |

t he aqueous solution. Dry Et QAc | ayer over Na2SO4. The
Na2SO4 is filtered off and the filtrated is evaporated
to give a dark brown oil residue. The residue is
purified by silica gel chromatography (eluting with
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(Col um #: ADHOCJ- C1003); columm tenperature 35C
nobi | e phase 35% net hanol (with 0.1%
wo smpooisgd am ne) - nodi fi ed CO2; preparative fl orCT/H200302837
m./mn; isobaric pressure at 120 bar. GCeneral
Procedure 32: using (4-{6-Amngo-5-[1
-(3-trifluoromethyl-phenyl)- etWoxy] pyridin-3-yl}-

5Ph%ﬁé’69) 4603H§ 1y s |+ By PRI @7 Ay Ao ¥ls) 7 FRBBRARONR) 481 &, 1 1), Loms

4 [cﬁ!c"( 6f°Amqﬁ9<5"2‘§'2ﬁ§f@rzox({Y'+b'§/rl48? n-BURA ) 4@len AT - puriy. dPFRF-  Anal.
et I§:bHSPO2i2hOADREREQ)IX Y, Nc acid tert-butyl ester
(100 ng, 0. 23 nnDI) and

nemgmn et -3-trifluoronethyl-benzene (64 ny,

o ocedut (2 ) was added NaH (12 ng, .47

mmol ) at 00C. The m xture was st rred overnight. LCMS o
showed that the Héacti on was d, DWMF apd,

were renmoved. TFAWPReAL) W Hded ©8 1 he resld and ©7CH
stirred at goom t eaperat yre for . Ok noved

f ol 'I*Q}Wéﬁb@ ggdl._t_l_o_n_g.t anol . P58 dueoxﬁ%s

purified by pr%'p(ll—ﬂsg:do anford_M_{_ﬁ_Am_na-S -(3-
trifluornethyl - penyh - of ho, y] PERE@iGh- 3- y1 }~phenyl ) -

(3, 5-di net hyl - pi pe@ﬂa%n T-yl) - nEPHANBAB°E 30 ny, yield
25.7% . GCeneral ﬁ%@@&ﬁre 33: using (4-{6-am @%’)[1

10 -(2-trifl uororretﬁ)ﬁ)/F phenyl) - et hoxy] - pyri din-3-yl } -
phenyl ) - (3, 5- 'd| met hyl - pi per azi n- 12 yl); met hanoneTo a

m xt ure @i‘-q

Q: -hydroxy pyrl"b'an 3- yI) benzoyl ] - ZNQN
Zaci d ter_\,putyl este

EN e (3g,

hne 1- car boxyl
mol ) and 1-(1
- br ono- etlayl) 2-triflGor
mol ) _in DVE (2 pi | szeeacha( 1

0. 35 pgifaedy,cif Ol | owed tenH{ 0.5 nL), t mf@tu e
was  Skaldof @yerni ght then heated at 700C cg8 hi
LCVS sﬁovved that the rasctitbn was conpl et ed The DVF
and water were removed. TFA (2 nL was added to t}&?%
residue and stirred at roomtenperature fora3 h The
TFA was renoved, followed by addition o}—n@ha(él . The
resi due was purified by prep-HPLC to}“alﬂford

(4-{6-am no-5-[ Igplagg t ri f1 uor omet hyl - nyl) - etﬁ‘oﬁ/]
pyridin-3-yl }=phenyl)-(3,5-di net hyl - pi perazin-&®yl)-ne
t hanone (20 ng, sATIELN34. 29 . cGeaﬁar Xrocedure 34:

usi ng DMF F
{4-[ 6- Am no- 5- ( 2- net hyl - benz y)Q pyr|d|n3yl] pheny
}-(3,5- dinethyl-piperazin- cinetMnone To a

m xt ure of

(2R, 6S) - 4- [ 4- (6- Ami no- 5- hydr oxy8pyri di n- 3-yl ) - benzoyl ]

- 2, 6- di Bt [2y{(4-bporpeT agyrawek Ly imetRildpdlopydphsecaBbiiate (4-3):: To a reaction
t egélutlgﬁ%ﬂé{hﬂ @ﬁﬁﬁfox&ﬂﬁ@l)&%lop%p%@c )le}te &g(szg mﬁ'hb? Snmolhwnh EtsN (1.1

VP 2 NS DT B9 A 14, Sl -Crmamagep menanesutony
f oFhiaside @.4mlL; d&tremol) TheSrestiting mikdnge ofibxdwn reelov@spention waGtiddd at 0°C to

r OEUGlntt@ﬁbEg{u'gat &Hder l@z\'?@rr c{c’\}errg'eaﬁt TheGMRuiSTRNER J%Q}ué@ﬁ&tv{utﬂ 'NaHCO,, then
of PRIBERMR ¢ ) SR e e aalutah 6 b (80 mb). The

st Prieanid layer r"@émdt'@mieﬁz Pn)r ghgrofiltgechrthrolghe silicd agel | @, eluted with
20 We hexariecaiaceich . f THel aniael vag ashléniraed H9f vamtnhaa ive 8801 fig of ethyl 2-

Sot[tklh%mlfx}@ h&%?ﬂ ﬁypgﬁc{cg )gﬂ_c &9 Iyé’\ ow °"§9§/r yvield). "H NMR (400
§»|°P'°'(°fs'"50 RRSt B9 - b@?dévé WFQPré'Fr?aWdr?@ (18§ (m, 1 H) 1.63 -
rrg1 746l H) UB, -6982. (MCeH)Es.QH (s, I%rroeesduum @H4 Hysi ng

(6-am no- 3-aza-bicyclo[3.1

. 0] hex-3-yl)-(4-{6-am no-5-[1 -(2,6-dichl oro-

3-fl uoro-phenyl)-et hoxy] - pyri di n-3-yl }-phenyl ) - net hano

ne To a m xture of

[ 3-(4-i odo- benzoyl) - 3-aza- bi cycl of 3.

1. 0] hex 6 yI ] -car bam c acid tert-butyl ester (100 ny,

N NS A



0.20 mmol ), triphenyl phosphine (63 ng, 0.24 nmol) and

2- nor phol i n-4-yl -ethanol (0.026 nm., 0.22 mmol) was
w@eide/d21B&AD (0. 034 ni, 0.22 nmmol). After stirrPCIB2005/002837

over ni ght nore PPh3 (63 ng, 0.24 mmol) and nore DEAD

(0.034 n, 0.22 nmmol) were adgﬁg. After several hours,

nore al cohol (0.026 ni, 0.22 [) was added. After

ssever al A%édﬂorh‘ﬁh&&@re ofr%ﬁ ﬁﬂh@thglﬁﬁfomoxyﬁw%ﬂ}c ] Ldpar%@g'boxylate (880

g?lrmr%r mmo\) e4r %rom?ﬁyra’z?l?]%égm 3.4 OV{HEO% g? ﬂf\e}? PO dnmeral oil (240 mg, 6.0

betfw;f@rwﬂﬂ BOHPLoef wes fsmegh dhéh eglyiting at"(!Hf Qvaschtitgd ay 80°CTnger N, for four
phas@s. eI readion aixiire das pshitiohed BEWeALBORAN @5 mw;asnd saturated NaHCO;

ethBI@tﬁ)B %j x\%gﬂ %' dﬁ&ls@ m@%%%gmc §De‘? V\%Q gpedrm Q n concentrated by

ncentra
O otvaﬁuymé‘e/ afnet 315 o' (SBlkas sl o (4% ﬁbWﬁ(@a Mﬁz &argier D) 6 pom
geIO eshddomwgas HPHY 1UH D.8Y - goREh, @) 108 ut.20Mm, ®H) 1.56 - 1.71 (m, 1 H) 1.79 -
d' Q@%O{Tﬁ a6, oéTﬁﬁ BQ-BQJ o7t Q. 16)'f(fn°§ f) 7.45 (d, J=3.79 Hz, 2 H). LCMS caled for

et [‘ﬁlo&*v%”go pi‘fts'rdﬁﬁg}["?rPPé é%)ﬁ/) [ 3, 3" ]bipyridinyl

- 6- yl anEihg (53 Ny, SiBk4.5CpieamethyPr.ddedenrdand?yl)- Uspyregol-1-ylimethyl)
15EX afiaidpfophnedirbogfateY4-9): APRLAB mbERd biCRMmb&IRd BES)I (@12 NG 2.97 mmol) and

10/ 7

R R TG o e g o
i d iWgs pur 9?"&‘1’11“% for-pg MEUtSE, dﬁ‘%‘\ﬁé’@ (dPWI 261 (ii2p pecP- VA mmolpwas added. The
St iresuldey mhase e edirédiat BOGOumigr iNJYibr Sleftight. MBeMBdoRg @bwn to room

(3 Qan@Etur@ TfYG%Xt[ ma)s 'flltetr&t tﬁl%!%hséa%h% p%lj1 gr?%’ \ké%ﬂ%éfeﬂ 'vﬂﬁ )EtOAc The filtrate

pal | adi um S v) ?i’f;
200 21575 GRIGEHES WA K © X Bk BIneyss M e 039G M e A45500, hen
ni covgmrateddy Bcuwm The sesidde Whs Heolfijdred thoudhr tica del fa8, andMiuted with
i N hdtHhe:Etbat/3AM e, fittdteQvadledncbiftdalbg Vacasii R vk lods §|¥ bf (%%?as a yellow oil

I b B LSO L AR BT i oo e

shéVWédH)d -30ar1gRd (Mndbtht-2f 1.3 (ax 12 Hy'-6fatieti(ml 1 Melrddi -11i97dm, 1 H) 3.96 -
25 Addiov ia,na) 42et- Bi1azel2H) 2i18C4.bs @ardR 2 &.4a HY) 1 Hy 773ks, 3 Hp997 (s, 1 H).
m_) Wag thadd ggg&danﬂrt&es [Y '(é’%rﬁé@%riQﬁl?otr%ﬁeqyf))eth]&yq&mhlﬁ 3typ ?H—pyrazol 1-

m cr owave’ f or m nut es
ac YRPMYECYTIRPTARANEFAEL YRR (4Bl rgmm% gl SpEPRE LA @43 mg; 2.01
st amtol) napdn@ teR6akichistoidfluorogheaylfathngy]-5-Rdabyftidirediahine (4-5) (572 mg; 1.34

2- LMo ZPbb AL e{% 1eHe &k%ol(daneﬁhcfwtﬁep axlﬁﬁroussw B whs W@r ed wnth N, for 15

added a e m cr

a0g s nﬂmP@,)Y'*P-areé“'a(% DOel-h Il o8 e P R o Prge with N for
chigeathedd§ minutels| A’E’H@Wé@i Nd“dz@@g@'@ﬁb@@tmloﬁ Ognnaot)twas gdded after purging
Meaet INgfor 6 rhihutésC TR FRebuihg ititura | wed shr?é&’ d@@@“@%dé’rq{lgyfor ovemight. The

e T nt ent d into CI

SO?eaa%étliog nrn piré vﬁ%ﬁ f‘ftgreé ﬁ'{%:?;t%\&:é[_)t p?t? \év§(sth? ‘f“:‘&‘ﬁ\?\ﬁ"?% e filtrate was

et A9Ncer@ied ewéfawmx @9 refidue Wpp @a@tmm briveea ttAC (@0 mb) @nd saturated
35| aeHEOyanleionl (2 edsmwe); thae EOAmLY. iTihe exdanic 3dyer was dried (Na,SO,), then

COB&%@rttfaéB 8¢ viddurY. aﬁ.H sid {‘Sa&ﬁdﬂﬁ’ﬁ% bgrefbggngysééﬁﬁié @%‘?‘?ﬁ 100%; CH,Cle

ont r epacke | ca

o Cafhef i 0ot GPrEd e HirPitaesiseiate ptsred tRoionin aford 600 o8 of (65 s o

pr OWwo color(glésertp % yiH). .'H GMREAR MIPz, OMSOWDBES BB 0.9651 11D (m, 2 H) 1.15 (1,

Exampdmﬂ 2?23 7Qfs 6?1 7534, 60d sAAPl3 '»?7 lob 01,156, 143Hh) SNB-(s, 2 H) 6.08 (4,
hi

10/ 0
ﬂ% 1’?‘@2% '{’ HERy 78840 2 DfeBisy 1.H) 788 (s, 1
H- WnLeb@@plc@tquzzyawfmpsﬂmgi)y% faunG 494N Crpyifity B5%.daz ol e

(92 ny, 2-i4-l6-amnd-5- [1V(asdidnh|srself|u@rdpﬂeﬁyn)tetﬁéx§:]§mdﬂraq:f}bl F-ﬁ?razol -1-
(aplwgﬁyﬁéﬁlopréﬁ;%gardo%@aég) A %q’gact?o%t OB on{clhacg’rlr(l%pund ?4_@) (377 mg,

acet one

ni P78 GEI) it KO ThREMEOH atream MPGTRIIG UIFRr \Npwas aggedmgotherisolution of 2.0 N
451 Naﬂl‘h(ﬂ)X*l Sva, Belicredoly Mae lie;mtlngg'ﬂxturmwésﬂiﬂrré&at BWCfér@Mdurs. The reaction

OV Riixtude h&r !

0" ot WA Vi @Rt VBT ol o o Aeor B pfilfny ¥ ot o

2.8 mol ) was added and the reaction stirred for 15

m nutes. The ice bath was then renoved and the

reaction allowed to warmto roomtenperature. Once all

of the Z|nc chl orlde was in sol utlon and the reaction

e - q Y Y e 1 A o N NN




dry nethanol at OOC was bubbled HCI gas for 3 m nutes.
Stirred overnight at 3C. Renoved vol atil es and washed

wo bwemoissds with diethyl ether to yield quantiPelt/iB2e63002837
the imdate. To 200 ng of the imdate in 4 nL nethanol
at 0cC was added 2N nmethylamne in THF (837 m ). Let
stir at OOC for about 1 hr thefPiet warmto rt

ove4r0n %@%Ix{uﬁh\ﬁasv??xltrg&éd eﬁ: %&IQ E% /xe E&Vr‘r?ﬂ %Q (cj)rgtart}cg,e Ia;r/e(?g wgrg washed with
rretbﬁ%m@@ ik erm %'P‘b N2 Hahand cencgtrated b7 @CwrI 19 10iveyB9cnmaf (4-7) as a yellow
Ceelida{92Rry@iip did INMRY@00 Bz, BRIS®-D6) & ppm 0.92 - 1.04 (m, 2 H) 1.57 - 1.72 (m, 2 H)

6- Ni f%éuﬁ“éd—ﬁ%%”'ﬁ@%@ 2&)9@39 T& @ fn%'%bb' 9% B, 2 1) 7.52

5hy7§rox n|ct|n|c aci d (’-@;)E 3
CONRCE ff"}ellt?etfil1 HZE38: wak52abwelHD 7od (éff f"ﬂrﬂzrfa FINGE!)-( @9 caled for

10(' 9 GaithClAMEs (Mald)ca6B Joundd6d. HPLE maity 83%i rred at 55- 600C i n
a seal edbismihos- [1f-(Q B LaicHBrY- §4IuJ£ﬁem)éﬁd&§§yr’ﬁﬁ% Vi hﬁ-rﬁyrazd)I/

NPl ke ioditneh e Bt T8 CIn 7S Jy B e A pseen sl o -
vx,hu_tﬁ %ﬂé with B ERN @080 & -Ohlt ¢f DMEoyas aded HATUY ¢hiéq. ) Afted Stirring for 30

L )minuféfst @iylatnive (1.€8Q)eds added] THE PesQIBY miRtlie YAS btirdd&l86om temperature for

15" e%%ﬁgnépﬁ'ﬁeséy&lerr r\ﬁdu?e wz% érﬁtdbﬁ%}/ !z i’ﬁ%f] E‘i:g %q)mrﬁ.? ilédssaturated NaHCO,

taln as a
RSP BRSES 'a'd anghbrne§0 mig. The prganis laysy wag rigg (Np2SQu}-aind concentrated by
Ar -vH)uumZThe sample was free based by partitioning between EtOAc (200 mL) and saturated

2, %m@blsaatah;i;m %nelar.n@w% [ng? e rgéalc0|5@t3%§ydgza(>@g§2so4) and

Ul

ni cot i n| cotinic
"ﬂ"c Theéesé’“?jW%SHreaPSB' FHmLisf B 2 vpeiliged fo afford (4-

2Og _37 mol ), DI PEXA (5.5 g, 42.5 mol) were dissol ved

in DMF (25 nL) in a 250 nL round bottoned flask and

th%ekggq%cg&ré/@zs stirred at roomtenperature for 4.5

hr centrated under reduced pressure. The

resul ting mxture was poured intg ice and the

filtered. T e SO|Id coIIe te dried under reduced

60

?RA‘?_S%W e'-éat }i;'vs /{( )Pd(dppf)C|2

5.7 N ArGPMPZO) 7. 43N@?ﬁz KOAGDMSO

8.2 CIlH 8. 66(df 1H Ar-H).

2,6-Bi chI or obenzyl 6-am no-5-[(2, 6-di chI or obenzyl ) oxy]

ni cotinafe (Bd),: A mxture ofc 2, Gew,

di chl ongh?nzt! - ni tro-5- [@&%—d{@blaor obenzyl ) oxy] ni co

tinate (BJ3) 5 g, 10.96 mmJ,) 4 ron powdey8<(0.92 g,

16.43 mmol )~ gl aci al acetic aC|Ed’(20 L) d met hanol

(17nL) was fstirr€tidesre 850C for fhree hr. e redCfThet"

mi Xt @r ¢ s‘ onceatuat ed St §'nearl dr neg? and ASUWIDMERD g9
S

hyd m% was add nyal ral i zZeA he nixture.
,amongad, of DMVF ded¥t 0 di ssgl ve the
reac i on m xture, which s purified by flash colum
chromat ograph (eluent: EtOAc-EtOH, 9:1) to give 4.5 g
(87% of B4 as a pale ye]xl? w solid. M5 (APCl) (
473.4. 6-Am no-5-[(2, chl or obenzyl ) oxy] ni cot |\<:n| Dé
acid (B5): A mxture f , 6-di chl orobenzyl -
6- am no-5-[(2, 6-di gl robenzyl ) oxy] ni cot i nat eN(' 4)
(3.5 9, 7.4 nmol ), ¢ i¥ hium hydroxide (0.41 g,
mol ), water (22 nL and met hanol (30 m_) was
and reflux 4 i A

with a mxtyeof Et b’hexane (1:1, 4x25 M),
2sneutralizedmith 1IN HCl to form\/\,hlte Preci pi tati on,

V\'h' ch WS a s'ollufio(?mr &ds l’?rGrQO #oeld(%grdflﬁlgrorsﬁﬁ&gggen eqﬁpx% c} in-2-ylamine

r ans
%é@g 9¢ }%ﬂq) rgrg%!)llg anrgyﬁm VDB M yagndded g-tericbutybgigarbonate (21.25 g,
ArCH20) 6.37 (s, 2H, NH2) , 7.43-7.48 (t, 1H Ar-H),
7.54 (s, 2H, Ar-H), 7.56 (s, 1H Ar-H, 8.18 (S, 1H,
Ar-H). To an array of 400 nL of 0.2 Msolution of
di fferent am nes |n DI\/F in a 96-well|l plate was added

AN 7 N N R —



To an array of 400 DL of 0.2 Msolution of different
amnes in DMF in a 96-well|l plate was added 400 DL (0.2
wokion/0RNsE) of PCT/IB2005/002837
6- Ami no- 5- [ (2, 6-di chl or obenzyl ) oxy] ni cotinic acid, 80

DL of triethylamne (1Min DW) and 160 DL of HATU
(0.5 Min DVF) and the reacti o83 were stirred at 700C

J or9723§]ﬁwmolTQr§1 f‘ﬁhgtﬁggrﬁ%?m{ n%n@\ﬁsd 9f‘|u %J] 91 tl? € T}? erga%%n was stirred at

appar at us an ures’ wer
r edRRRIGS {PERERHe U3® hael uRden Aeash.r Eqitha Shifide Was pdggl gaturated NaHCO,
hansbiution {300 aL)] arhd &Gaarezd Wlthrﬁtmcﬁ(skﬂo @iLy.e Tiee Mﬂbﬁlbd extracts were washed

the\f?ifhekh@raksﬂvénrﬁ n%tahhﬁé’o and éﬁtha W, dikg d@&a an After filtration,

re: ana} positive uct entifica
e R TR SRR helioo HEkosS FTDIT RS 56 HeRoro oot
1Qi | rheeyd)-athoxyl-pYDNINQryEmine ey ebtai@ehas: anl ofRvhie dmrselidt@9.8% igNtPo% yield).

2- (WI{I@R smfeﬁobiamz)ssw(d 1H), 783(d 1H), 7f9(dd 1H) 7483;t 1H 625 @, 1H),

(2 r or 0- phenyl ) - et hoxy] - pyri di
yrggso N %)9? gyl | HOL %P

L/ -(3- duTr?e@ teplutiani efothprdipgd profested (tbyeramd-if@Te(2.8-divblotwtd-funro-phenyl)-
of  elrdxi-pridin-Hyldnier @95 @)ds 76 nmof ;lrmzﬂ)rﬁ%(@)(@bﬂ.r) Mo Badkd pbtasshim acetate

15H' p(){{ sz%l ‘?14(7§hrg'rol)za§1d bis nr%%olgtg)g'goron 1 2? ge 98} nm: 6TIE mixture was

ro nc a
27 ft?eaﬁ?%w CP%geEbmih g@efﬂhfae tm\mshea&déaof)@@mz (1 B8 961-6f mmol) was
38. @&iBed1Tiidk Jeactidin alxm&aﬂﬁsId@gassmd)éh&éh@rg%ﬁltﬁiﬂﬁbé?dhr%@tlrﬂ@ﬁld then stirred

in é@o@ bil tamt dﬁd&“ﬁﬁ%&én&grt 12 %E J‘?\@?etalct%ﬂ “%QI %Biég‘%’g a%%nt temperature,

COO artit

e EDF Felaz EROP. o e B crelt A W apeEshed with oty
2Osol agetaion Thmermbinghesbyl adetdte sehttiar (760 mld wab weshed dith ®aterq®EI00 mL), brine

NaZ$6¢mL)aaHd dReNGBNI4,60 £ Aridr Ritratiol Gnd SR cdMrIN Ghe residue was purified on a
{1 oS By cBim bl i SOATHEFRILEYR o provy s prese g -ee

rretq'ﬁhlme%ﬂuéw ppenyiFFtBoxyl-5-@3% Syteteamgthyl-[ T3 2)dioxsbbrotan-g1yl)-pfridin-2-ylamine
3- [ab-o f3arf skl @D.6D§,B7%-yidid) O THPNRA FNSO- dzkmﬂ) 3¥:20Q40H)YA 70 (d, 1H),

d 14 9
25| I%%(d%, g)mfgﬁ jﬁhggég 1'& r arfgjaﬁm g("?]'ag"')oxabor ol an
2 yl)- ayraaszmonpf Jittope protsgted A1) hiisdliaetoAluoeheny!) ethos-5-(4,4,5,5-
g, @nehyirmabiotabortbE2-(1Rgyritih-p-yMmase dEbdRady, 3299 IMMdnaR d.cl, (80 mL)
Cs E/va@%dge% agsoluﬂfo% o? mg"ﬂ& )n dloQaﬁQzEISQO(.SQnL 1ég_'%"ﬂ°|)l\l2hﬁ]e reaction solution was

reacti on mxture

Pd (Bt 3%&5@"2%@%5'&%@"&%2%5 rBRCACHN Tt LYas copled to ambient
30d e demprsaturg dilitac withiEBIPACN400 Tty therawdshed caeisiynnatq@idkly Gvith saturated

12(MaHco, Lk th@"\nféfep‘ﬁ@é&%/a@ %HQ(?‘ ﬁ)ﬂgﬁnfhepﬁga%qay@d\gfsdwésﬂed with brine, and

i nt&rya' S f{n tt reacti o
b BleP nEpy Aret HIBEG, abbolafor. 01 Ve I G (- 1-(2.6-dichoro-3
extﬂf"ﬂ'etpé?f'ywth%ﬂ@t(@é S-teframeitlyldl/2]digia B -2-Wpyridin-2-ylamine was

Conbtmed as zﬂﬁof‘ftv@ut@oé{rﬁ solid (13.48 g 97% yleld) 'H NMR (DMSO- d 400 MHz) 5 8.01 (d,

>2< (‘4'"{73%7? e yI% %@ %Eg‘rﬁ'ri} ??%‘ é”Sre"uoro %55]2% eq 3H), "0 (s, M),

acﬂc? rf%tGH I ester The crude product was purified by a
silica gel aC odtitiéd)  SAMRORTRLO OB-ARPY (2 BidichioR- :Qm&élpﬁéﬁy Bthoxy]-5-(4,4,5,5-

20 i (X DEEARES I paﬁ&.wyﬁm% (AZ0Y 5, B8 iy, 4--bromo-

dic
P&%‘r' T 4)-piggriding ! ﬁ%’PW‘!c A éﬂsfrba Q?tea@PQijﬁ@FWﬁ 1)e(@19628 g, 12.0 mmol)

401 injBMg, (4@ weis @Hdby avdotutionaof Ria,(; 13. 178¢ 5086.0 mmol) in water (1o mL). The
Et @Gt dﬂ%n@e‘@a:asa—d)ar% %Ldé&'vﬁlﬂ rﬂfogénhﬁ al S‘Ptf‘{h%rso(u%o P%as added

@(ﬁgw "?80 %nrﬁﬂ)o ﬁ’}we [¢A \R&foéxrtlor( %a%gaﬁmd al#\tql-;qlcé)arvlged with nitrogen
r eé&@'ﬂ greeviimes.h Ehet reattiorosoBUGCvasdtiiréd 4t GRS aillbaiivdar abourpliégrars (or until
hy doreduyptios of @b BMﬁne%maBal @bt&&&:)aetethB @mMB@fbrﬁkfé?atJr@QW&theh Rith EtOAc

45"3?1‘53 rﬂ\?\gg%ﬁ% tior eg r?m)a ﬁfé?d"‘f??lﬁﬁ i&a%ﬁcel?t? \?AP%MﬁSE?? wiib FtOAC. The

pr s°b’F‘é‘d’Yaﬁ|WP§Ieéﬁ"ﬂbm"e drigg over Na,SO,, and concentrated. The crude product
2-(4-{6-am no-5-[1-(2, 6-dichl oro-3-fl uoro-phenyl)-etho
xy]-pyridin- 3-yl}-pyrazol-1 -yl)-2-nethyl-propionic

acid product was obtained after filtration (2.825 g,

quant.). To a sol ution of

A N~ ] o ~ £ 19 I T Y N



conpleted, the mxture was purified by prep-HPLC to
| eave 3-[1-(2,6-dichloro-3-fluoro-phenyl)-

we@rdvenyissb- ( 3- met hyl - pyrazol - 1-yl ) - pyri di n- 2- yP@IiB2605/002837

(30 myg), yield 34.2% CGeneral Procedure
442, 5-di bronmopyridine (1 nolar eq.) was dissolved in
anhydr ous tol uene (0.085 M an8ltooled to - 78C.

adde
95 i puined o £ i b8k RN PAS S Bl Sigac oy po oo
at to7@tord Af(4s{6-aming:5-1(R- @@:@d'fh.toro 3-flyase-prenikethoxylpsridinddtgbpyrazol-1-yl)-
ancpigendinestatiox@in akie fert-bafyl eseB (3.418F lgeesq yidld, seabApAtyRdith a R of 0.15

aqu@@ﬁﬁtdﬂ%&an%@%#%@?o(ﬂrg +the solution was warned to

roaom t enper at u ct was extracted with Et QAc

(3X) and®th¥geygint-¢- {“é%t“f‘%% HE)- W2 BeAichiorRy-fHote-PhERY Yeethoxy]-pyridin-3-yi}-

1q Nay 6@ y!)-opersinetircatbediic aaidderhutyl édteadsdsy? rog) i 108 Mmmol) in methanol (5 mL)

chrg %ﬁl&&ﬁéﬁﬂ?\! (:foqu_%vga%&/ 4'!‘1@4@;@@%% (15350 ﬁe@ﬁ)ﬁo ks sﬁirred for about
affp L@%% r]hje @jﬁ |rectl (ener a )
Proce rr & GPRIFISP éf!asz%"’“p nerafys PE&"@E?LFR’@”ZPS“FG" fpe residue was
So|qﬁsplmq ipfmedhahgl and purified on a reversed phase C-18 preparative HPLC eluting with
- ( ZacbroririeMar With0. fob befidacRiiRmyd) m@o‘%(mﬂ‘l]a'lﬁéﬁr?%kj@ntz AWérdBphilization,

geao[iﬁ) nﬁofs-gichlgra gil We)\% eﬁl Qﬁ 53¥?‘ %ndln Ah)ﬁ r]aéo?; &'g%\ﬁ'g'" 2-ylamine
SR AN IR R N D A O WA RN
, 1" (blaso{ggl isph Ry qiBaggn RHNBES (d, 1H), 7.50 (dd, 1H), 7.46 (s 1H), 7.37 (t, 1H), 6.83 (d,

g Iem_ﬁgﬁfdg% dlu,_gtg o gepg% ?%H,g( L:é)g %q%pl“@ho%\% 2H), 188 (m, 2H), 1.82 (s,

r eatVi'dA (hebh I <"W§§> B qYe30 N+ "'500C for over ni ght

2under nitrogen atnosphere. The reaction was dil uted

vv| tEenEhisceliR®esL) , wWashed with 4:1 : 4 saturated
HACI 7 28% NHAOH H20 (2 x 28 nl), dried over Na2SO4..

The crude mxturHa was purified with aysj¥ ca gel o}

colum el ut| th a linear gradl of 25% 50% POH
( Et OAc/ hexan to provide Q
2-[1-(2-a - pyri di n- 3-yl oxy) - ef-hyl ] 3-chl or o- 4-
dlmsthyla 0- ben on|tr|Ie as a Iowsol|d NN

370 e d 2 OAc

( /%I &I—FI CI_ _ |etq'1|y| MeOH Ho0 (4:1)

d| : ISm o- |S?5E£i‘rﬂ* al on Na dark brown {Soi J.d

(33%# el d) "™ General Proc AGwO Br Ot - B ,

K2CO® Ct-Bu N=/ Bu4NBr o o a mxture of NHz

4- brono-i m dazole (995 ng, 6.77 nmmol ), potas um
hydr oxi Gle 4 388pergion Gof 7 3-[ ABHDichlcpwd-MsEd-pHEhB)RRHIRY) BL( € piperidin-4-yl-1H-

or onet

25( %amﬂm %me'm)neaag%et éﬁ?lf (prcl%‘&%é e)at'ﬁﬂ;ﬂh,‘_“rg'}é%rn?ml)diﬁ CH,Cl, (2

§e?.dldecg§l?t§, ‘0 18} %uh,d) age M) émc( gfired) fqﬁ,go migutgs ﬁtrfﬁqn) temperature. The
Af treactioptwap coatay to 0°Erani adetic acliechlomaarbongimetipisester Wascddeet and stirred for 1
Theyofiriat rbBrﬁte&lp@@&red Th&dacdBlasHAitdién t?yLLCﬂhéiEr% aftbs cJanﬁlEt@ Qonversion to
0BRSS 8Ll i Bl x 1o
gr é’d?deQY?f N84 el conceptiated Itogivenasantiive vield laf cetiscsid ¢ (4-§6-amino-5- [1

30af fizs-dict{cte- Eﬂwmpméhﬁbéhmkyi pykidip3)yt) PGiakdI-6- y%ip@i'ldtnellr\z‘l] =28 ¥lhyl  ester

3

est Bl nfgbfl8ndro. 79% . Ceneral Procedure 47A 4

sol'ution of "hydrochloric acid in dioxane (0.22 ni

0.89 mm? )SO SH@eglic 1 35195 2444 6-rBIRO-611- @@_dlchloro -3-fluoro- -phenyl)-ethoxy}-
{ 6 -prudineiop}pyfaol-1-yi)-piperidin-1-yl]-2-oxo-ethyl ester (164 mg, 0.298 mmol) in MeOH (4 mL)

( 2‘4‘35 a&iie@ hlbﬂr(@ n% 6&9&%&0%&0&% ?Hm%%tepyfﬂeq %%031 WHsJstirred for 30

ert ester
o RS8P ot L N oboq g et hf if-(-6-aminc
f o5 t-Reé- %RH%) FHhverorpbenyl-ptoerylmyadie Suik-eyréezoht-gbidwyidin0tyg2yrydroxy-

eV afh@rioaél TRe Probuct ves pRifidddsrea ‘?@Srsé’d BISRb o Arbbathtild APIB!Bluting with
nitfidw thlaﬂngod 1% JQ{.C aC%erorlfI\t P 2o, )5 added dropwi se

to et her an e resu af'l oned to stand
overnight. The m xture mas flltered and the

preci pitate was washed with ether and air dried to
give (4-{6-Am no-5-[1

(2 6 dlchloro 3- fluoro phenyl) ethoxy] pyrldln 3 yl}-

o oy o - NN A

o



m xture of dichl oronethane and net hanol and filtered.

The filtrate was concentrated by rotary evaporation.
wabmwenessdue was purified by silica gel chromar@yreepésw02837
usi ng gradi ent elution of dichloronmethane, nethanol to

afford 4-[2-(4-Brono-imdazol -1-yl)-ethyl]-norpholine
(148 ny, 42% . Ceneral Procedufe 49 |soxazole (0.64

s, 10 nmol) was added to a sol ution of

I\I-iodo ceil, jde (2.3 g, 10 mmol) in trifluoroacetic
acr-a—eég—ﬁq%fter stirring overnight, water (50 niL),
hexanes (50 nlL) Hgm Hodi um bisul fite were added to the
reacti on. The phg iy e separated and the orgamc

phase was dri eg 9 ergNa2so4, filtered and concemi

by rotary evapoMNation to give 4-iodo-i soxazole (2
ng, 119%. Gener

Procedure 50Trifl uoroacetic aciyd (5

4 sol pyj g{o
6' - br oG g P il pheffyl )i

et hoxyJi- [ 3, 3' ]b| pyri di ﬁ?ﬂﬁﬁﬂﬂﬂ”ﬂﬁf“@oﬁter
[)-am ney (163 g, fOn‘r}DI)lndlchloro ne (1w
After 3 hours, equal portions of water afd <aturated
aqueous sodi um bi carbonate were added. The phases were
separ at 2doamd of Raskawjihensts bheh ase drisesn extavert taedl cavlekihin a dry nitrogen

di chlo@d’h@rgefraﬂikﬁwa; B&uigpedRANE Aibyr R H?Kj:/caﬁhﬁ%QEsWs%nmersed in an ice-
dr I gter bath undeNa‘groanvaéﬂ .6 n?Ln(:l % mmcﬁsto‘fesj borane solX’uon in THF was introduced.

&”O?rﬁ {§:AMnipo-6-p1- @M'Qbhfoﬁ‘fblo@-mPWWtB‘OMTEHﬁ"ﬁ Bl bveeegi]1-y])-2-methyi-

3 propibrigytid (prodeyllire ) §0l.12dTi0221 AR inE@hydtQR UHF (Ao MbRasi@Bduced. The
Chﬁ!el’b ﬁﬁoﬁ()%&r%]yas Sélﬂ'%d at anﬁlent tem%er?tTre under mhro%en fsr 5 r}oH anji 6 N HCI (1.1

[ 3"13) Y5 aﬂ%‘ﬂ Slgwlf){wndghe}ml-hﬁ](hé nﬁ.g@dmifOl-b(gzgnlrm[e)mtroduced The reaction
15 4 - mixturepvascitimed Tontiilialp byeetght iMost of alveats GveredevBponai@d if vatdé and then a 1
N”WMHF%Y)M dAlwadli h&tar}@ aé Gt ?H i) 1 WHRR why! Qﬁdewaa%d AR extracted

e over ni

b oA e e ot bl s gt s i
t hwps pustiadiwilty a veyerse phese prepafitive HBERZ ¢liting wita scepamitrilé/vateyentaining 0.1%
bebswde aci® tréhy ho%aee 6o, eA@H @o)ﬁﬁltzﬁtfon of B &P@ﬁ%oﬁﬁ bR4-{6-amino-5-[1-(2,6-

20 Seﬁ 3{1&8 g%o np%ehyﬁ} th%gyi P[)bn g)sreazcyv‘ril e{l) W};\ éhé(gprewﬁn Lr | aéatate was

ov ta"l\?g’SéﬁWHI‘FG°'E’dr?é"@9}t2??&tY@@) by rotary evaporation. The
residue was purified by silica gel chromatography

Us B PRAEREs.€l ution of dichl oronethane, methanol,
ammoni um hydroxi de to afford 5"-[1-(2,6-dichl oro- 3-
fluoro-ph ) -ethoxy]-4-pperoli -1-yl-3,4,5, 6-tejia
hydr o- 2H | 2 5 ,3"]te f {lridi -yNgmne(SS N
509 . Genewal “Bdfedure 5 4 Sodi i hydride (56 f#y, 2. 3
nmol ) wa ade oasol tion of plperldin4ol 2ya

ng, 2.1 1 )..i.n. DM ). Afjer stirring for 30
m nut es, 2|5- d| Ik*)rom)pyrldl e was added. Aft tirring
for 24 houws sodi um hydri @®s (56 ny, 2.3 ), nas

added. After stirring for another 24 hours th
reacti on was partitioned betvveen et hyl acetat er and

wat er. The phases were se ed and t he aqueous P;h,ase
was extracted with et hyI cet te. The conbi ned—afgani c
phases were dried over nd concentr at ed/ by
rotary evapp,rTag,d Th% resi dueM Vas, purified ilica
gel chr orrat ~usi radi ent_el ufion of

di chl or onet hane, net ha 7 anmonNigym hydro

af ford 5-brono- 2- (pi per|d|n 4-yl oxy) - pyrlg\%(sm ny,
58% . General Procedure B2A tube was charged wth

255 '5_di bronopyridine (0.24 g, 1.0 nmol), Br
4- Ami nofop stieadisdistipe-of 4-byardxpripéridine-dcartiotytir dcidorait-pityl eséréT.94 g, 39.45
( Omridl) @.CHICLL(160VRL)) coofdb 1d BOPKARYMAL 1
1.1 rr%ml )Fg%z:]{d Nme)% hyl pyr rojlqlxldl noneah%éldafgét?rﬁ)saqn%hggmmmo' ) ollowed
was seal ed and the m xture was heated at 800C
overni ght. The tenperature was increased to 1200C and
heat ed over ni ght The react| on was part|t| oned betvveen

. . o o o .



4- (4-{6- Am no-5-[1- (2, 6-di chl or o- 3- et hoxy- phenyl ) - et ho

xy]-pyridin-3-yl}-benzoyl) - pi perazi ne-1- carboxylic
w@eood/orisss - butyl ester @ To 4 nL of DVSO was apdiBTB2005/002837

0.124 m ethanol followed by 32 ng NaH. After stirring

for 30 mnutes 250 ng of 250 n‘g

4- (4-{6- Ami no-5-[ 1- (2, 6- di chl 6Fd= 3-f | uor ophenyl ) -

et - je i =Vl k- l-) = DN Nerazbng- .
5L BRIyt GBSl SO g, 0 . e o

r e 4@ PR RSO EMPERULORTIIR. TR he iqurf was aadRdvater K30 mL). Extraction
r em cgamzwas 30 o) feltbwan ty mu’gg €N;hlz$®al) andwerbayal of the solvent in vacuo afforded
pr Q%e@ia_ﬁéﬁ@onyl&fytp%riméa?dokﬂi@tabi@ RerttidtyPdstePas £ WRte Wi 1.80 g, >99%
tan sol,i %H@‘aéol sol ated, 77% General Procedure 54
( aYPR: AN EDEhPOMEA 4401 By TSI 58 ay By PHBrAI)204 (5. 31, 195 (m,

10et BUX YB3 oy 2HH i1 46 B, )} - phenyl ) - pi per azi n- 1- yl met hanone:
10 3—1406f@a_stirred5solu§ilon of 4ébr%mo-pyrazole (:130.4429,4?1.03 {nm_ol) int anhydroug DMF (96

-[ 4+ (6- =5-{1- - di oLQO- 3- ,B-tri 0XY-

enbﬁ%ﬁg}%ﬁﬁﬂ@%y\w{g slc[e\nﬁ%gc;&g? ?Igbr(:é’i(g"{o il %l_nlflrﬁl)o_q) (5.15"8, %?&X mmol). The
be 8PN Wap lied toz i eur Bt 0°€a iidsthaneeulfenyioxy-pingfidinetiutagbioxylic acid tert-butyl
efw eaér ({9.82007) DEO3GNGDI) vk QB oIy =AY tﬁéﬁ@alcﬂd ?Jesi?éhte@ko gdam overnight or
t I : we

L] Bl 605508 S RS o P o
Th¥38639989 GR MRUleluEd Pyeyafipp wth BIOAer Thercpmbinadgxirasts wegsuyashed with
howatgrated aueofis Nat! (¥R @0 k), dricxtiditdN&80, dndeorsentkaaidtto wosd 4-(4-bromo-
re Xﬁd _' . ' H q_ i 0 . g
SRR O PR e MBI e e
55 YR 81°%a9 7‘?@“8%’??’}!, elgibg gty 0%y HOATRRENSS o5 debipAghexanes to

2055 pitige 24 btorhg-pymzoi2t-yherifeddingatreatonxylic atith gridltyl @8tar) as:a white solid (10.55
Pogaas9d yida) Gith B enad £ (26% EtoAt/Héxanks, BRPlodind¥d theatiHs d' HNMMY(CDCI,, 400

sol ut ene, car hona an
b £l FROACRSERSRCKS e 700 2 0 20,17
t oPdene under an inert atnosphere. The reaction was
heated # a ﬁ&lﬁtﬁgfoﬂ H-(ﬁt)lgrorhe-pwwzbﬁf -ylf-ﬁﬁbriﬁilb]e-)-ca%mytli@aa?{ kert-butyl ester (500
acet a reaction .

257 S 819 Ay i Sl lo U Gl R0 1 5 0. by oo s a oo
dr teauperajurg ynalLEMS indicgted gepRintian efdhe rgagien: The spivpntwergrgmoved in vacuo,
r eandlbe resiihe waedissdived wagOpLN 6 friLp dTHieypH df #Bolution was adjusted to 9 with
chhmm@wsmbxffogoe&éwdrm-ama&aq%Bpipéﬁé’me.ﬂ QAc in hexanes)

to gi ve_conpaoun aasallght rown yellow oil (1 q;

4.13 i @ SEoReLAHHRIogPPYRES( ABEPFIGRIE PIUE mmey infHlF (326 L)
30 ( 408s Mded NEQI(2PO L ot-68 MolDandstiréd B85 (ninutes) MetiB/liddide (Wel)H1.63 mL, 1M

3. &l io DMF3frddhly $ra8S) was 4dddd ahdhe feakllonHaOstirad dverhignditoor temperature.

H) =8..3 1 6.9 d . d, 1. .
vy W R fegeq b <o bt it Fiot 6 K5 b ol souion vas
Thivaspe with |bgpe, Geeq @it NaSP., \gaacestiriedd and dried|in vécoe tahfford 4-(4-bromo-
C 0 pyrazoRtyljk 1-mBthil-piseridie (P81 Imgil63%6 yield). an i ce bath. The
gsfeaction was stirred in the ice bath for 10 m nutes
then heated to _1000C for 2 h. The reaction was cool ed
t 0 GeRRIehPocedUre 86 ir e and neutralized with dilute HO (1
M. CHC (2 x 100 nL) was added to extract the
aqueous sod-wti on. The conbi ned organyc\l ayers were
dried over 2S04 then concentrat ed er vacuum The

resi due wag puriflied by flash chr ggtogr aphy (eluti ngh—N
-
N

NH

e cagppund 8b as 8z

wi t ' 1GHL 8% Et OKC T n Qagxanes) to

colordess vt *( ngT 184 mol ; . 3%yietd); M
(A §M+ b 264 1H NMR ( hl @kt or m $) N7
ppmB. 81 (t, J=6.2 Hz, 2 "3 H 4.2 o AN
J=6.2 Hz, 2 H) 6.78 (d, J= , INH) . Conpo . NH

Conpounds of fornula 9 can formed by the fol fow ng

exenpl a c : d 8 .3 | a .
caut vl 7 PoRER i FRRRG S Spuip Sl rpreroiapace
( 025BMiRA{A9F Man0-§0 olhin amlyerousTRMF (4 mi) wasadded iat @87 ingrindsal oil, 30.7
nitrogen several tines and then

di chl orobi s(tri phenyl phsophi no) palladium (I1) (0.05

nol ar equi val ent) is added. Sodi um carbonate (3 nol ar
equivalent) in 1.5 nL of H2O is added to the reaction

T a N NN



reaction mxture to quench the reaction. EtQAc (50 nL
X 2) is then added to extract the aqueous sol ution.
wabwem1i®c | ayer is dried over Na2SO . The Na2B41B2805/002837

filtered off and the filtrated is evaporated to give a

light brown oil residue. The residue is purified by

silica gel chromatography (eI uﬁffng w th CH3OH, CH2C 2,

t exan t 0 l roduct und
50T 8 o IRl Bk S8 ety g sy i 85MB 07 06 h, an then
f or‘n'ﬂ]F‘Qa"M'f%‘HHX!b@PGF'@WPréGaFWV'F Hasidf teitpuii ester d228iFpingr 80 mmol) was
pr detedutee. THel reduitionminix@xeawas thbatddadtb 90°Cad bale fot 8.5 B uRdRk Aifrogen, and cooled

e q Ub \éﬂblgrme-mpéMuf \EE{@ wés%dcﬁp g@ﬂl\&‘oc}q%m% {vl'm 8ﬂNag fextracted with EtOAc,

al coh
st .“{?15%’6’ V§¥P BANSo AR ‘Hh’—ﬂ Ve NaSQ4: g SFudg Prapyct weqwﬂf'ed on a siica gel column
1%‘1t o sudvEe e- @ d$-aBDo 16t (R)-ab-didhoro-3-fluoro- -phenyl)-ethoxy]-pyrazin-2-yl}-pyrazol-1-yl)-

> ?&mnezf &'ﬂ:lo?fh@ B8 'cerr’ilbmylré@ler(al a'm’téaé'ohcﬁ(g M&‘ |5§‘f] El%)l%' fS

d er g .
RO SR U R CISTHE TR A AR
t o Y& ) p'neﬂdrneaicqammc RIATAELUYS EStaTi26% NR) 0.48mméllim CH,Cl, was added
addmmslmoﬁaﬁer(mﬁut hheafid@OWas Stiet tat Qrﬂbuerli)ftéfn (RCrol B¥EhRour. After

S?Y%[v?dgt?aégu fne eV e N%g §?§>Iv?ds in me{?gn %% rr(aT) aﬂwg gl(;:;(gg ed.ﬂz]\ él reverse phase

re§ b%éepFré“"ﬁdfP'-ﬁ @H"’EW'@lalc?t%”&’"@{ﬂPtefc?ﬂ"@Wﬁ‘ﬂ Sapielc acid with a linear
( elgmdieny ofni Q%4 OAGAtEM lybpailzanes )3-[(R)-1 2, 6-8icHie6 8-Akb-phenyl)-ethoxy]-5-(1-
pr Qﬁiiéﬁcim 4- 99!%9&&9&1 alpyGARROLRRE Tcbt teq9 &Wd A}% vinte %(ﬂld (125 mg,
[ equivalént) i's added to a Sol uti on

chﬁ% 5§$|n1d|ne or conpound 14 ( 1 mmmol) in 24 nL of

20DVE. The mixture is purged with nitrogen several tines
andenbaiprétedind @1 obi s(tri phenyl phosphi no) pal | adi um
(1) (0.05 nolar equivalent) is added. Sodium
carbonate (3 nolar equivalent) in 3 nL of H20 i s aaggd
to the reaction n1xtgme and the resulting solytjof i's
heated to 850C foro h. V\&téicgo m.) is ed to the
reaction nixture togMétch theredttion, Et% 400 nL
X 2) is then adde 0 extﬁbct t he aqueous

ution

Dry EtOAc |ayer ovér Na2S@4v.edhe Na2SO4 is A 1tered
of f and the di Eter d is eypporated ta dar k
brown oilF ~-The residue is ; flash

chr omat ogr ol €l Mi ng with 40 55% C | Nnnexanes)

to give corrpound 11. Conpound 12: Am ne (2 nol ar

equi val lLytion of conmpound 1 1

2T or Ol trebeePr e PuR b anRuprt Bemrpspataionce (AT
25i n (66 89 Aig vemaed): waspastgled fochr soBitionmf 12-(4-TrAemineeii1(2,6-pighloro-3-fluoro-phenyl)-

m )&hdiy@pyrlmn-p{yl}l—bﬁdzdl mtymprapumaek.u ned rﬁ)J O}T@Qm%r)‘ dneﬁymﬁ\e a8 mL, 0.17

d ried, fi I
an anrﬁé)yén% %g%)étayléﬂh.ﬁo ?lrogﬁ!;‘r\ r]% (& %%{) ; ownmrglolfm 1.6 §nLd)u él(/lﬁ..mtgr stirring for
r eSingYe “?eéeaﬁflﬁ’i W%Séanwraéqdwy @?%PP%P'DITBQ 1§gjdugyyiay purified by silica gel
( eplu[pmﬂ@rmhy lusiG-H@CidientCHRICH Bt diEHIdINEthale) CndiRxEN&fnoniueh hydroxide to

3001 Yfordlesi 3.ads Rﬁu@ﬂlsc[ﬁ 2 &81&]% or%%h%rgiz giﬂS’)gF@nJrr?’a Eﬁlﬁgyira%ﬁl-byl)-N-(S-

n 1S a onpo
(OQ'TERW%' 3&8?YY)rp6?§’r‘ﬂ"F'8ﬂfJé‘Pé'l u?%e The resul ting
solution is stirred at roomtenperature or heated to
60Gendr@ Protstiule.68The reacti on m xture i s evaporated and
the residue is purified by silica gel chromatography
(eluting with CH3CH, EtQAc and CH2Cl 2) to give desired
am de product, conmpound 13, as a yellowish to white
solid. General Procedure 57 Conpound 15: Sodi um
hydride ( 1.3 nolar equivalent) and RX (1 .1 nol ar
equi val ent) were added to a solution of
2- am no-5-bromopyridine (0.84 mml) in 3 nL of DW.
The reaction mxture is irradiated in m crowave at
1000C for 20 mn. The resulting mxture is poured into
a mxture of H2O and Et OAc (100 ni; v:v: 1:1). The
organic layer is dried, filtered, and evaporated to
give a light brown oil residue. The residue is
purified by silica gel chromatography (eluting with

~ N~ 1 N IS N N o~ N




The Na2SO4 is filtered off and the filtrated is
evaporated to give a dark brown oil residue. The

wo e®cdessd s purified by flash chromat ography (BCTNB20e5/002837
with CH3OH, CH2Cl 2, Et OAc, and hexanes) to give

desi red product, conmpound 16. Conpound 17: Acid (16

mol ar equi val ent or less) is a%ded to conpound 16
(0.114 nmol) at room tenperature. The resul ting
solution is stirred at room ﬁn%)erature or heated to
600C for 12 h. The reaction re is evaporated and
the residue is purified byrz§}|ca gel chr omat ogr aphy
(eluting with CH3OH, EtOAc Hafid CH2Cl 2) Ra& gi ve desired
am de product, combﬂund 17, as a yell ow N=Bes white
solid. General Pr ure 58 DEAD ~

|-AbutoxycarbonyCaze ti di ne- Spg rboxyllﬁ_ cid
(1-D(AXLO 691 7. 1800 ny, 4Tl§ mmol ) mas di ssol ved in
MeOH (5 nL)/ Toluene (20 nlL) and then c ed to 00C
sTMSCHNN (trimet hyl silyl di azomet hane) (745 mmol) was

then ad‘%ﬁé?%ﬂér Verg&ﬁ%%olloeia e, &N %n?o? Wal hao%QJ"j oJic, solution  of

bubbl i n e color started cl ear an
t urfRIEXRECSPSIRE Cri0e9. Bt PR Tl (@0t Ty é\aﬂf%wnwrn‘é ﬁU’P g, 4-bromo-
at G lari3a ingr2.ovamplke dad added Giitet @wiher S iminutes @ etirri@df) (2-hydroxyethyl)-

m n'h’ét@‘ﬁcarﬂgﬂﬁc &ﬂl té’t‘f-ﬂ)t&%ﬁ‘ eéi@fio 15"@ £3 m%srﬁﬁép Tﬁé" Qa&ng allowed to

103" PR RPCe TGS < S etiErb R AR v sy DG aw eres. e
usdiiraii wagt gopceniratadhby rrelRly evapqratian.t Iﬁmjtresmye nyasp wwiified el silica gel

( 9Xontatdpty ing )gradibntt ditibr BiUdishlorcAretiahd) YethyPZd@tatel oo [2-(4-bromo-

e e B et AP R B 550 0

9.80 nmmol) and LiBH4 (14.7 mml) wer e added
155 e (figpatal Rrbdedure 8he reacti on was warned to room
tenperature over 3 h. Then 10% aqueous pot as m
sodiumtartrate tetrahydrate (Rochelle's Salt) 630 )
and Et CAc (3Q-Rk4) were adfled and the sol uti co=gtirred
at room tenpérgture o¥er ~@ilnut eNaHThe or gani é@yer
was separat ed]and t hen gﬁl ed (NaZS@-‘r)-and canaént r at ed
to afford 674Bng of f-batyl S)
3- (hydroxynet hyl ) azetidine-1 - carboxyl ate (1IF3) as a
crude product (clear oil). The product was udid
di r ect | ySotiom thixgide@X L gS4.2pmall ivhsoadtiedtd fal sbluficatdf @Bromo-4H-pyrazole (0.60

f- b}’ttlw mlﬁolﬂ HWFO(XCY mgf mfér)s@rﬁl?# fopHd&_fgéfagasrfgjgﬁ&a%&bogw{roplomc acid

I ssol ve

an dn ettrﬁ'g fStern H)NT 4 liivas gddsdy Afgrpstiyring IfSPMFhO(“@ltWea(@O'BU@s partitioned
20m1me)weeareuwle@detatee@wvfa(bemyThecwﬁamm whee €pafitedndnd Be HGueous phase was

MM Tra iy’ ﬁltha@ﬁhﬁdac%ﬁﬂuqm 'c@rlnialb(edaSrggﬂzc Mdsbd wehe dh&c'over MgSO, and

7t ohisPPr by et BieoRtaR e il et it B, SRR e epty using
L )9rakest auipach! 4t achlels anH dexanerd tecaffoula (4ebxamaamyrazd!- il iopionic. acid
CH2fdtd éster 733 hg/Mz¥).and t he conbi ned organi c extracts

were washed with brine (50 nL), dried (Na2SO) |,
concentrated, and purified by flash chronmat ography

( BiGsnggPrpesdure 20y 109t OAc/ hexanes - 100% Et OAc) to

afford 962 ng of (1-4) as an oil (quantitative). NaH

(95% 96 ngy, 3.99 nmmol) was conbined in DVF (10 nlL)

under N2 at rt. 4- Bronopyrazole (533 ng, 3.63 mmol)

was then added and the m xture stirred at rt. After 30

m nutes (1-4) was added and the solution heated to

95C. After 2 h, saturated aqueous NH ClI (50 nL) was

added and then EtOAc (50 nlL). The organic extract was

dried (Na2SO4) and concentrated, and then run through

a short pad of silica gel with 50% Et OAc/ Hexanes to

afford 846 ng of crude (1-5) that was used directly in

the next step (74%crude yield). (1-5) (846 ng, 2.68

mmol ), (1-6) (815 ny, 3.21 nmol),

[1, 1' - bi s(di phenyl phosphi no) -

ferrocene) d| chI or opal I ad| um (108 g, O 133 nmol ) and

V77 N ALYV ~ A~ o SR AN N a2
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mnutes wwth N2), and 1N Na2CO3 (40 nlL, De-gassed for

30 mnutes with N2) were conbi ned and heated to 8Q0C.
W@bRd0en218684 h, the reaction was cooled to rt andpEt/(B2005/002837

(80 nm) was added. The solution was filtered through

celite and then water (80 nL) was added. The organic

| ayer was separated, dried (Na8SO4), and concentrated.

The product was puy, |f| ed by flash chronat ography to

afford 1486 ng of 'Z' +9) as a tan solid (36 %9. 1 gra

of DOVNEX 50WK2- 40@Q-i 8n- exchange resin was prepareg §1H

washing it wth H20 m), 1:1 H2A MeOH, MeH (5

250 mL), CHz2Cl 2 ( , and hexanes (500 nlL). Tsy

DOAEX was then drfed in a vacuum oven at 400C fory 1

day. (1-9) was dis

CHa

ng, 1.096 Ao ’)l 2s._added. —The—sofuti on S at
rt for 2 hy $ol tion WHEORHER filtered an
resin e MeOH (3X 200 ni) N

was di scar ded. Thm2e3| n was then washed h 3. 5Mu,
\NH3ZMeOH and €lol | ected. The sol uti on was erf!

concent nabiatidn biLiGH {3aimd, 34 Amialy in0fatdr 16.4 0h)) W addadiUsragolution of 2-(4-(6-
SOlAnqno(57[$?@6 dlcT\Q)rJ 8 J&o%ﬂ&g%{ﬁg &Wrndl&%r@%&rgzoq ?‘ &I}&%plorﬁc{jeacud methyl

| ow_ng exe dure
e QUFBAIR e b Traohtyp MbieiT U6 614,85 1 NS Gf res)Aberstng ovemion:
t hehe fsaetien W8 partiicaed e dictdorbrmgthana hd haltatupttddrigine. A small amount of
1d e%ﬁﬁﬁﬁl wﬁsladéeMdQ%ﬁ-ﬂNésVé@lu@t@El §:)7 With ﬁm ThE PhhdaS were s)eg:arated and

| s, t %Aqﬁ)&us S'hascT was rac |ch ﬁigth v h\é%e%n %Qe&gqnms phases were dried

et W?’e’l‘?es%r f"@sﬁdb%m‘a@eceaﬁfﬂie4?w oty chaioraion tpr ovp 244tBtamino-5-1-(2,6-

t hafoploB!3aNsTo-bieni@hdN PIFRInESYIH 61 -y prépiofit héd (69 rn@uma%)

The resultant solution is stirred at rt for 4 h.

and_ Et QAc are added and the organi c phase extract ed
15dr|9€§—%'lﬂ¥2¥§82%—71§ and concentrated. The crude product

can purified by purifi €ts by preparative HPLC €M, ot her

nmet hods wel | known i ?he art to afford t oduct

(1-11) . Ceneral Prom ure 59 3-Azeti dinol -2) A
reaction m xture of benzhydryl azeti di n- HCl salt
(2.76 g, 10.0 nmol) th pal | adi um hydr oxi dg., 20% Pd
(dry base) on C (400 I n dehHaL of MeCH )

hydr ogenat ed at 55 ps for The reactio m xture
was filtered thr Qelte 5d and waghed, W th
MeOH. The filtr st concentrat ed unde uUm at
room t enper at ur erBath. The resi vvaquzreat ed

with ether (3x30 and the sol vent isYdétanted. The

solid was air drled to give 571 ng of HCl salt product

(2 2) a¥o austirted sslgiondt ¢-6BBoAMinet Sy -(2.8-HIchVR3 (U0 phdi)-ethoxy]-pyridin-3-

DI\/S(DpWoI 'dylmﬂ‘bhamaa-c{rﬁoxyhl abﬁi n%th@l%ster 308919(0121 rgmé'@ inFHP & mL) was
%d&a% %%3 HbTﬂF f‘i%e mL 2. th% nt%ure was st{red acpd hgatg at 55°C for 18

-azet| oXI'i
2°t eth“'fJ A %’rthifsfre fyact'or‘dfva& ce@P'atee cne'cowseﬂ'ﬁ) thgqusdveeuas purified by
S OlpeeptHPhC ad lea @ (Ae(Bremin@5-Pi) (2 (65iBIorseR-fludroBeriyiy@thpxyl-pyridifd3lyi}-pyrazol-
of 4 ron Bgd) and
o o m’feﬁa%ﬁ’?g&ﬁ'gﬁg‘{é%ﬁ'%oﬁ W28 rﬁ)mn The
resulting m xture of clear solution was stirred at
r od3enera! Procedutaie over ni ght. The reaction mixture was
concentrated by vacuum The residue was portioned
bet ween Et QAc (200nL) and 0.5N citric acid sol ution
(30m.; brine (30n.). The organic |ayer was dried
(Na2SO4) , then concentrated by vacuumto give 899 ny
(2-3) as clear oil (52%. 1H NWR (400 MHz,
chloroformD) d ppm1.42 (s, 9 H 3.78 (dd, J=9.47,
4.42 Hz, 2 H 4.13 (dd, J=9.35, 6.57 Hz, 2 H) 4.49 -
4.63 (m 1 H).
S- Met hanesul f onyl oxy-azeti di ne-i -carboxylic acid
tert-butyl ester (2-4) : To a solution of conpound (2]
) (466 ng; 2.69 mmol) with Et3N (0.75 n; 5.38 nmol)
and 4 (dl nmet hyl am no)- pyridine (33 ng, 0.269 mmol) in

N IS N N ~NN S~




mol ) and NaH 60%in mneral oil (73 ng, 1.82 mol.)
wth 2 nL of DM. The resulting m xture was m crowaved

wabroodaDB€ f or 30 mi nutes. The reaction m Xt ur ePEEEB2005/002837

partitioned between EtOAc (200 nlL) and saturated NaHCO
3 solution (2 x 50 nmL); brine (50 nm.). The organic

| ayer was dried (Na2SO4) , théh-concentrated by vacuum
to afford 360 ny ofdgo 2-6) as yellow oil (98%. 1H NMR
(400 MHz, DWVBO ppml 36 - 1.43 (m 9 H) 4.08 (s,

2 H 4.18 - 4.31 H 5.12 - .2 (m 1 H 7.67 A"
(s, 1 H 814 (s,.sl I’%—’ fert-Butyl y-N
3[4(445-ter thyI13d|ooborcH n-2-yl)-1\#
H pyrazofts: I I dine-1 - QHa_r yI at2¢6(2 8) : A Q
rea% re of conpouy 257m, 0.74 l)
and (pi naxxgl at e) di bor o (27, 22Hrrg 0.8 @ 4
Wi th KOQ&(ZM nmg, 2.52 mmol) b1r133rrL of DMVS

purged with N2 for 15 minutes, Then PdCl 2(dppf) 214
20812 (30 ng, 2.52 mmol) was added. The resulting
m xietrgmswas stirred at 80C under N2 for overnight.
@;ge][ It C@P4?ﬂ 9 9 Mrartagtmcl %né] cgo&(a o?oga%fﬁ;yi)ﬁ é-lar}y\r;%fal 1ﬁr¥§?{ylate (21-1):
Et Rt bufvh@cafqon@tﬁ ﬂ % m)asewlprab trédmethyiamingdrgridie (0.83@nolar equivalent)
mMyere bddedi® o Solution_gf. 4,4]4)8 telrag@nl-g-(1HyRzoldvaS1)-8 3] 22fbxaborolane (6 mmol)
( Nﬁaé%)of Dwe nl'h% ?%ag:ﬁﬁlt I&’{u%dwgystlf@icé{gggm Lnﬁe%ﬁﬁé gﬁ% Mvaﬁlater was

t hen I tered I cCa ge

10 |y Adderblogpegagtion Z"'Xttfrﬁ do fqP?’FP é'iee’ee\%l%" c 51RASTasathen agglpd to extract the

15

20

25

30

Vv aasuenys sadution. Vigry EBIAcrigyeobve( Ra,8),. aithe &lagtOg avias tilteked(dH &% the filtrate was
yi @Eﬁ&ated]tﬁglwg b(ﬁgqew&l @Q&Bfagfc%ﬁﬁul;?) 21d1 Qpéa - 4l mmol 76%).

H)lgl\iR %g& M ﬁ’%lgrotom D) pﬂmj 3%%4 gH) Jeas(s 5Q3H),_7291 5. 1_&1 37gg 1 H). The
- rgsidug w@mseq_fomhe Texg Step reactidn Whoutffgﬂr&r.@uftoyhon
3- (4- { @ompduR@- 2181 shown with the specific exam Ie of 3;1 (2,6-dichloro-3-

BB BO R e N AR SR BT 5 10} A

reaction mixture of conpound (2- Nr(459 my; 1.31 nmol)

and 3-

[1-(2, 6-dichl oro-3-fl uoroph@;nygh oxy] - 5-i odopyri di n-
2-amne (2-9) (374 ng; O0.88 m m 13 nL of ethylene

gl ycol di nethyl et her, anh us was purged with

N2 for 15 m nutes, then Pd PP 23)2CI2(46 ng, 0.07
nmol ) was added and conti nued to purge with N2 for

anot heCommund 2iifled.0 mplat awvalentD whé REde@A8 as sdlution mh céripognd 21-2a

M(Cordpolind Ve, WithRSuBsHEiests &f givre, @dﬂd’h&kd’tgﬂdMobne% (1f o mrﬂ& in 20 mL of
m [ﬂ\h’é e‘ﬁﬁ n}T @re (ov\%g' thed r%? ro'gﬁa)%&ige?aturet' und%r a m[r?qup eattrwasghere for 30 minutes

ron mxX
f |<’=l"t1 é%ﬂcfiqﬁ?b&awe@éﬂ PERBInpLRRIagivEn (NS Amolakeaarivelpntwayeddad. Sodium
Thoarbbmatet (8 ablar squtvalestnia @nir & tHol wbyaddaa;wwm reddfién mAxfureCl@ the resulting

V\’as%lu%rvsiaé F\éa%qg 8@?%3@@% Eﬁt%ﬁw%gaggs ﬂt@ ?%&% E?ES% with 1 or 2

OGRS EHEN GPY IO REDERSTY (E3ROY S0k el wifed o e
v deastion miftre tp qeérgh dheneesctionr iEQARd(160/ mBixa2) aps thirs bael f28xtract the

Maqﬁ&@%oﬁmﬁy Etbﬁg%x/é?l&é?ln% éd} 9&'@3%8 (;\'Ia% fuﬂréé‘ofﬂgcf%e filtrated was

ofref e £ i ol e ke 93 R sy v Rapaeoraphy
( 499""%&“ elytifp d\f'tbpoﬂﬁ}/{))"e@"' wpﬁhvl acetate) togig6th¢ esirgd pfpduct, compound
1.83a-2.05.6853.€Vield). Hi NMFOA00 Mz, E8orbBim-2) dPpntH .88(s; 1 ¥)- 133 (d, =657

S[n 3Hw0ﬁs%)eo§(§l éE}H% g'—bg%ﬁlzdgv‘-(ﬁv %7%55992 ééi(m 1H)7.22-

(rﬁ33im14)H76ﬂFF%H77§%<d(fﬁ15?*14)1*ﬁ 53 - 7 58 (m 1 H

7.59 - Td méke ¢ampodnds)of Tarmidla 21-4, H8 fdllowingl exdimplalyCdbeeadrt @sh be used:
g%?c:ill&RAzﬂgHﬁ&et | dQIH %ans il is>ided t QUBfthion P compound 21-3 (0.87 mmol) in 10
H pyrazol -4-yl) - 3 [1- (2, 6-dichloro-3-fluorophenyl)etho

xy] yridin-2-amne (2-11) : A reaction m xture of

compound (2-10) (421 ng; 0.81 mml) with 4.0 MHC in

di oxane (2.0n _; 81rm0|) in 5m_ of CH2CIZ _was

o Y



concentrated by vacuum The residue is purified by
Di onex system (5% to 95% MeCN: H2O w 0. 1% HOAc buffer)

wo mocoisect the desired fraction to afford (2-B@)1B2005/002837

Al ternatively, conpounds of formula 2-12 can be
prepared by the foll ow ng exen‘gpeary procedure: To a
reaction solution of alkyl eq) W th

\IJDI\/EE It:J‘ B'M(’lehg’ W% ﬁr‘e@y ?oﬁangr}&?e{vgimg ﬁ&r n’trogefl agnqghwere for 30 min
ﬁrﬁﬁtg@ cog\awgg_p_‘_g (t molar eml)lva(enti ISCFde?P )Thf: eesuylting écautloq-ﬁ@eated to 85-90°C

r efmhz h.nYater 20uLe isi a@idesitto the eshciivin niixtaratd quew It redciort. @BOAC (50 mL x
9 tr3RlagaelhE emaqhé Rfdedls >g5|utfoﬁ F&E@’A& halydr Q0G Zags;ﬁ.vggﬁmazso,, is

sat ur at sol uti1.on
m |teéﬁqoo%fb?r]dnib (f@'gerﬁ_fvapemt op’aea[rﬁs@u? gy[é]flflngjy F%gel chromatography
10 ( NEeR®a With-@ACio hexanes) Wigivel the yesirad pngduct, Toraponreid1 e (20-5036 yield).
purified by Dionex System (5% to 95% McCN: H2O w 0. 1%

HOégger%IQ %géureeﬁt the desired product to afford (2-12).

60: (68% 3 7 (63% tert-Butyl
1- oxa- 6- azaspi ro[2. 5] ogfane- 6- car boxyl ate (3-2) -R'
sol ution of dinethylsylfogkonium nethylide was pﬂ%\g\g‘} ed
under N2 from NaH ) di'spersion in mneral BN 4
ng; 11.0 nmol ) and met hyl sul f oxoni um i odidegZ( 2. 421

g; 11.0 mol) in 5 of ankntdr ousDMSO. Anot her
sol ution of i-Beg-4-®xo0-i-pderidi ncarbom@

1.993 g; 100 LA _LQ 5 mCof ~DVBO dd d _n
dr opw se.gt ha reSul ffi ng m xture HAR, ay 55C for
6 hours. cool ed NHeacti on ni xt ur s pourlﬁldb into

i ce- H20 and extzeacted with EtOAc (2 x 20Q24l). The
conbi ned organic |ayers were washed with H20 (50 nl);

brine (5 OnlLl gaid codRNCEE G, (em?lgl%(?:a)bonaté Pl@éhéde

concentrated by vacuumto give
yel | ow SQTPO(‘B‘@O/nyfP'@T“H)——QLFFW\RRP(eQG@d |W|Zthe_1_followmg exemplary procedure:

15 chCommfuod 82-D) 1.2l mplanedlivaeht)-is ddded td ansoldtiod offdpmpourd 22-1 §0.2434nmol) and
( maasg (f-')i n%la@%quwa?enﬁ%né/gn cogph@ re%?gfﬁ_’ (1 mgiar4e%m(rmnt)2n lSTDmL of DMF. The

A- Weoﬁftlr&ed( L[nger(a4r:2_rloggn gtmﬁ&h?rgr{gtm V_S(ater (20 mL) is added to the reaction
, 3miXtugd t9>asensh dheapacony |BROAC (50 L pxy2) szidn-atided to extract the aqueous solution.

yl brEtdxd Ihi@r BRdTINALITG - EneORLEOXY fiRte cﬁf%mﬂ}]e flltrﬁe E\?&@Srﬁtb@ Mrhe residue
@H&%g %}é sfcangi,D Péf\rq(rrﬁ;gizr)y (%Zt?g aﬂﬁ% R, &W@F Etoa]c )ani hexanes) to give

desired erogust, commpand@2:3. 1.0 ol ) with NaH 60%
di spersion in mneral oil (60 ng; 1.5 mol) in 3nL of
DVEe2s pkbdufh: at 90C for 3 hours. The reaction
mxture was partitioned between EtOAc (200 nL) and o
satf i 'Qlowipg Repererean Bt vief! (PrPaig PiReTdingRyraBqis-Zramiponyrigije)derivatives.

The organic layer was dried (Na2SO4) and concentrqt.éde
by vacuumto give 361 rrg of (3 4) as a yeIIowe
)

(89% yield). 1H NMR N °6rmD)NeIN rl. 21
-134(m12|—|)19 150( H)156 A.78 (m
4 H 3. 1Nt 2Msp3 3Ng =32. 34 ,2H)
4.05 (S, 7—65—&8—1>H) 80(—3——1—H) BY (s, 1
H . LCVS chlcd for B-0OH34BN3O6 (M+H) 408, fyoupd 408.
HPLC purity 85% tert-Butyl 4-[(4-{6-am no“/-\1

o5~ (2, 6-di chl oro-3-fluorophenyb3 ef hoxy] pyridips3gyl}-1
[ +pyrazol -1 -

yl ) met hyl ] - 4- hydr oxypi peri di ne- 1- car boxyl ate (3-6) : A
reaction m xture of conpound (3-4) (361 ny; 0.89 nmol)
and

3-[1-(2, 6-di chl oro-3-fl uorophenyl ) et hoxy] - 5-i odopyrid
n-2-amne (3-5) (378 ng; 0.89 mol) in 9.0 nL of

et hyl ene gl ycol dinethyl ether, anhydrous (DVE) was
purged with N2 for 15 mnutes, then Pd(IIl)(PPh 3)2Cl 2
(32 ng, 0.05 mmol ) was added and continued to purge
with N2 for another 15 minutes. Another 1.0 N Na2CO3
solution (3.9 nL; 3.9 mml) was added after purging
mnth hQ for 15 n1nutes The resultlng n1xture was

o, NN\~ Al T L



(m 2 H 7.73 (d, J=lI. 52 Hz, 1 H 7.78 (s, 1 H. LCVs
calcd for C27H32CI 2FNsO4 (M+H) 581, found 581 . HPLC
WP 00601884 % PCT/IB2005/002837
4-[(4-{6-am no-5-[1-(2, 6-di chI or o- 3-fl uor ophenyl ) et hox
y] pyridin-3-yl}-1/ +pyrazol - %I)rret hyl ] pi peri di n- 4- ol
3-7) : Areaction mxture of orrpound (3-6) (145 nm;
+0.25 mol) with 4.0 MHCI in dioxane (2. 0a&l; 8.1
mol) in 5m of CH2Cl 2 was stirred a;@mtenperature
for 2.0 hours. The reaction m xturg- concentrate
by vacuum T resi due was purifi y Dionex syste
(5% to 95% MeCN: H20 w 0. 1% HOAc buffer) to coll ect tife
desired fCrHa|| nto afford 76 s 3-7) asayé;_tl
gr eass é'ld)_MH NVR
141'- 55(22 159“1‘171(HZI—I)1F«@()2
J657H22923H)288-300m H)302-/4(m'%
H 4.08 (s, 2 H 5.17 (s, 2 H 4-627(mJe?—£é7
sHz, x<dBr) 7.05 (s, 1 H) 740- 749(m J=8.72, 8.72
Hz, 1 H 7.51 - 7.60 (mJ=9/0, 4.80 Hz, 1 H 7.63 (s,
1H 7.76 (s, 1 H 791(sN1H) 8.51 (s, 1 H 8.81
(s, 1 H. LCWV5 cal cq 2H24Cl 2FNsQ2 (M+H) 481,

found 481. HPLC purifty 98% Anal . (Cz H C FN O HQAo

S|'I-Z—5)'——Qv»H,NGeneaIPQ o Larban
(28:8br ono- 1ffpé“’ -1- )[/ %r?rgtj E??? , 668 IQ}XIC rbqbatc)e(, )?Idehyde

cyc "opr'opanecar

8 mul ). The
&1 Spéhston was
stirr edNa't' (1@)@1 tQ369r Do wveﬁp@pdp@m@wn;ﬁ dcea sti2d fsgjution of 4-iodopyrazole
Kl\all €0.5V rohidl) in DR (I 1§ AE4°CO Mhd Vesiititig Mix\RSwae 8 gﬁd hotk &thi°C and compound
osat@%} 1 EQI\E%M %é’{ﬂ?rg%ct&%"‘ﬁ%r} gﬂﬁgﬁn&m{e vgag hem'f%d ta;lﬂo C for 12 h.
or gBRTRMeRYER AYRISheSy VL ed with @FP/’M seyesd! digges.  The combined
t howagh lagers wea dyjied, filtereld, aab wbreehtiaietiho biexaare orlige)dll/ Ihd residue was

Zh %urfflled B)r gltcﬁ g¥RRromafagrapHy '@t witY so¥ REOALA ;;thaQel) Yoegl\%sc%mg&nd 23-1a
{1 (aﬁﬁfvﬁ'flsglfﬂq“gr%/ﬁ@xy] met hyl } cycl opr opanecar boxyl at e
{13 & 14 )

15 g5 fgft -yilpiperidine-1-carboxylate

chl( jormD) dme 91-1 O(mlH) 26(q,
.3

1 7 gslé(’plfg’cggo d]boroi\ q. gé(grg 52 rgoll_l)ﬁy& goqﬁglum a%?aéeél& Fh 4’45 g, 1.48

P])OU ﬂelie@gq’eplsgﬂyermah 9 péolgﬁon gftqqypound 23-1a (140 g, 0.37 mol) in 1 5L of DMSO.

2 {Tb¢ mixturelss pligedyith) @aogkmaivinyl trey ahdodithRRBIBE@PAINAPIOEPHHOE palladium

20( 8%f ((f'&'a e’ 1QW1E moff wid AL afﬁﬁ%&i‘zrﬂ% %jtgt% m%(ﬁjz %g’heaﬁfxfat 80°C for 2 h.

% i1n"mnera

W T S3E0RITAS g RS PP 84 IR romae ot celte and
wasvashefl witegtlOA¢. @@ BiBatemele wadNgd Fithrsafucated NaOIL(S0®. ML B}, dried over Na,SO,,

r eﬁﬁ‘érédCth RbrsbridaRd VaSe fRgikde vtrds?:ﬂrﬁﬂd QF&I\Q@ GQ cﬁBr%Ggrsgpgup galutlng with 5%

sat ur x
(55T Rngh 3} 6 oopry ek vie Sk (RASBE) | ¢ hen
25 concent PePrRedndBa-2/ Hcumalnt eguisdlént) ves @ddedrigya eflutior of3omaeund 23-1b (1.3
y e roaveduivhlert)id 99 mL bHOMERTHAR QU HaSs p&ﬁﬂd%tﬁ’f‘liﬁéd’éh @veﬂl #h¥¥land then

0.

1 ?ghlérggs(tﬁéheg)pﬁggphﬁo} %alEélum (J_IW/((]_Q% molai e'g‘bnva?eng IT\}vas id_%ﬂ Cesium

( mcar onge (% mejar equiyaleyy) lrc ﬂnmL?f W)O vgpsgdde.d tojthg rpaftm mp_(tup:q) and the resulting

7. 48utipnl waglhedted B 84°C fo? 124).. WhtehB0 o) ved alided td3hOHAGBH NXfd2e to quench
30 ( Mﬂé')rea%zéh ét@ gs@% ﬂ%?tl@“ HJ tc9 éxt/Pact Er'iehéﬁlueogs s? ?tloi Dry EtOAc

i oxobor ol an- 2-y
H %’%‘?’ N3155°4 ﬁé{a?r‘lsﬁe}wagy'af%?pqﬂoaasﬁr@éﬁﬁaﬁsm 8Yagoratad Jp give a dark
A reactlon n1xture of conpound (4 3) (812 ng, 2.97
mmol ) and bi s(pi nacol ate)di boron (906 ng, 3.57mmol)
with KOAc (991 ng, 10.10 mmol) in 10.0 niL of DMSO was
purged with N2 for 15 mi nutes, then PdCl 2(dppf)
2CHQCI2 (122 ng, O 15 nmol ) was added The resultlng

o o, . - o, NN NN N




yl jmet hyl | cycl opr opanecar boxyl ate (4-6) : A reaction

m xture of conpound (4-4) (643 ny; 2.01 mmol) and
wW®2(08/031886- di chl or o- 3-f | uor ophenyl ) et hoxy] - 5- | BODB2LAI02837

n-2-amne (4-5) (572 ng; 1.34 mol) in 20.0 nL of

et hyl ene gl ycol dinethyl ether, anhydrous (DVE) was

purged with N2 for 15 m nutes; % hen Pd(11) (PPh 3)2C 2

4 oA 8 G U B s
sol T8 %FORs ivpexatssigo gMprompoind 23:32i6% diedler pur gi ng

wi t h N2 HydnochloBden(19 ed. 282 mmidiewas asdedtte @ eplutib bilLb@pouAs 23-3a (0.63 mmol)
St ik MRl rﬁéc *ﬁ@qﬁﬁturgzvafsos'ﬁrrédvﬁrr&ng Ifbﬁnperl“?e {o?qgh' OIi‘he solvent was

Xt ur e hr oy
el TR D B0 ek oL et Nl et pp to neutalc e
10y acelyfen Wipd 7 eBhd aestaim 61 0p Lt 2)iveneddedas weent the @heo(2glution. The
ML) combitle gahicadyetwdyaiibd bvdr REO], fired( hd 6. réfgd)te gb@ dHpound 23-5a

(QqTihio J1 PE ARG 6ol gy Vs i ed (NaZS0H), then

concentra he resi due was purlfled by
Bi ot age ng‘e?l@ﬁﬁ ¢ S 2847 carpberfoymiyl agoeRing 2o the tuliswing Ga®sal procedure:

CHTSimipodra%2s18K Chfinolaoeqoivhiér®)dé addbEtodiasiuion df Ednpblind@3-5aq0.24 mmol) and

158f fed (@Qol%ﬁ&al&é%&/c%@%e%@%ﬁ Q%o‘?afr egﬂ gage%ﬁ '5‘9’]1"81' of DMF. The
( mmlﬁzrﬁ)ls Tlrrido-ur(d%r a g|ttepe0?trr]qiphe|? fqaq)12i1 -,Vﬁaterspo @L)|_B; agdegdo the reaction
( d,migurg tquenth, thedreqdfior3 . BOAG (50 mL4 2f isthed adidfed To &ffradtshe ajubdus solution.

Qﬁy é@AcJ&y@( over I\HZSOAT@ N%S@ s ﬁlt%red J)ﬁ la'ad tZe ﬁ téc; |s eJ Qra?ea to give an

onI re.j@ge Ih% OBSPE)GF ls&éf[’]qjﬂ é’éﬁlsﬂ hr?ﬁwap&g f'“t‘f‘%l‘j’ C’HaoH CH.Cl,,
2049@04!%@ hsaneY) o BEghe desifed AroiiGt, serineandeR3f7a.
- (2, 6-di chl oro-3-fl uorophenyl) et hoxy] pyridin-3-yl}-1

H Qy ) met hyl ] cycl opr opanecar boxylic acid
n%HiOCLdureyé ction soI uti on of conpound (4-6) (377

rrg, 0.76 mml) in 5.0 pNHf MeOH at roomte ure
under N2 was added ano solution of 2.0 N (2)
(1.5n, 3.04 eresultlng mdftene S
stirred at 800K or ’§|9 rsN9fe rigast ilgn e was
concentr at ed Bm o renove nost @ tr?e OH and
acidified by2 HGH t o H40 The m x relvva

extracted with CH2CIZ,41(2x 200 nmL); the ani c | ayers
were washed with briTre (50 nlL), and dri e Na2SO4) and
c 0 Rdegthoxp tcetpdudsyveao WRenprereregl fren Bi24congspording43-fijora sorapounds by the

25y e lfdIowing Gériefhi pr(x%al% yirgladhi. ofldnhdd\/ﬁ alidb9 @ Wiz MRGH fE@Ne&’ by 32 mg
pp%g %ﬁerétnr’r_sg fgr :&gﬁmu%ej%o glg }ﬁ_zs ;%e%gngéhet @ggngn pﬁatqgj t% éO°C After

- -yhrgpzhoemthe][eq,qjlon-;s oapled apd wreg into watdHjo precipitate. Aftef Beutratizatidn to pH 6,
H) thé.praiuétda-2dsblatdd? Hz, 1 H) 7.94 (s, 1 H 12.19 (s, 1

. LCWVs calcd for C2 1H19CI 2FNAG3 (M H) 463, found
463e HPLC purlt% f7% 2-[(4-{6-am no-5-[1

SeperalFrocedre 76:

( | uor ophenyl ) et hoxy] pyridin-3-yl}-1
H pyrazol -1 - CHs

yOret hyI | - Zv- met hyl ¢ E‘{\@p{ opanecar boxam de f4-8) (R =
Me, R H: To are ion solution of (4 vl .0
eq)vvlthlPrZEtN(ZOeq)inlOrrLof was added

HATU ( 1 .5 eq.). AftBmstirring for 30 min s,
al kylamine (1 .1 eq.)was add&HoThe resul tilgg’ mi xture
was stirred at room tepperatumg for overnight] The

and concentratedl by vacuum The sanpl e §'free based
by partitioning bet ween Et OAc (200 nl) Fand sat urat ed
II\IaHC(IB ol aitstioed (S@Qtion pf aﬂd(ZKB:dlthro(:ﬁﬂorBiphenlebtﬁo@! SR 2-dimethyl-
ayied]di ‘Nﬁm 02(>}Fﬁﬂe
Ieﬁ Je%?gﬁg&lmhggy‘{rreat ed V\Aﬁ]{b g"dﬁ] (?E(f& 83%’%%‘6% THE (3 mL)
Iyophl lized to afford (4 8). Ceneral Procedure 62: To
a solution of 5-bronmo-3-[(fl)-1
(2 6 di chl or o- 3-fl uor o- phenyl) ethoxy] pyr|d| n- 2- yI am

A PN NS = A NN



et hoxy] -pyridin-2-ylamne (19.58 g, 33.76 mmol) in
DVBO (68 nlL) was added potassium acetate (11.26 g,

wd sbs/EBi188a0l ) and bi s( pi nacol at 0) di boron (10. 28ChIB2005/002837
40.51 mml ). The m xture was degassed and charged with
nitrogen three tinmes, then Pd(dppf)C 2.CH2CI2 ( 1 .38
g, 1.69 mml) was added. The Péaction nixture was

degﬁjsﬁ{fﬁz Lg &J&adgg%drﬁﬁ" (% I'JnL()r;i LB"?}gg\%r* QtL% gsl gﬁ?d anac'! véarmed to room

n|tro en
holffmeeratyfeethen Beateday SRefsfoE & HPEY '-PU'Saﬁ'i‘B‘Fkéﬁt‘haf @ﬁﬁ@mmaé completed,
di rertoedd Thiff, tthe ebithyel waa petfiat ey preROIPLL g leaveds-{4-{b-amined-[1-(2,6-dichloro-3-
th ’ o
ac RN Rlo BRSO VAR RRG TS o 0o Rl s ez
was washed with water (5x100 niL), brine (100 niL), and
10dr GenprahFeocedNee¥BZ04. After filtrati on and concentrati on,
the residue was purified on a sil'?f gel colum o
el uting wit hHEt OAc/ Hexagg 80% 50@;3 o pr OVI de di (boc
pr ot ect ed SNfJ fl)-2-(2,
d| chl or o- 3- fT{gpro phenyl) et hoxy]D'\éF(4 4,5, 5- tet%émeth
-[ 1, 3, 2] di oxabor ol an-2-yl)-pyridin-2-yl am ne as By
foé?nasétl"éd (splgtigngofg4-bromod i-pysazgle. in 1 PMRIWRS( BidBD-sddum 49dride at room

MHzempéetaire2 Orhé ehixtutdivas stirreGor(3d, midutds, [1B]diXolakte-onelills abdéh! the mixture
( t Q'y%[ed %d%%méﬁwarﬁ!&p t? rc%m Emée%turg H)I’h? r"eaé%n &vas rl%mt()mi by TLC. After

155 3- f fi§2ptiop was deneq FORP Bisaddeds WE%'P%WHhW?tyd NeHieReyyatey.apd brine, dried

4, witrtbNa,S0,, filtered and concentrated The residue was purified by silica gel, eluants EtOAc and

t ebBAMRBAMS g[vl 23(4%16340 é\ﬂan%r yJ) iz IB .lea,ia %o/g-%lmm 400 MHz,
soP TG s wém e 3%931%% (2% 300 o,
mrb)) . The reaction sol ut| on vvas stl rred at 400C oil

20bat h under nitrogen for 12 hours. The reacti on mxture

Sl L IR AL S B By R

saturated NaHCO 3 until the wate Iayer was baS| c

(pH>8). The organic |ayer was ed wth brine, and

dri ed over Na2SO4. Aft ¢ gt rdtio evapor ati on, and

hi gh vacuum dryi ng, 3: 1- di chl.Qr o- 3-

f1 uor o- phenyl ) - et hox (4,4 5, -tetrarrethyl [1,3,2]d

i oxabor ol an-2-yl ) - pyr A< 2- Yyl amvre was obt ai ned as an

of f-white foam solid ( 34§' g, 97%yield). 1H NWR
(DVMBO-d 6, 400 MHz) d 8.01 (d, 1H), 7.27 (dd, 1H),

7. Irfe (itk cdhpound . ks pﬁrépareiﬁ'accorﬁmd-zo(ﬂoceahﬂa 25¢88 (@ 8S1-(2,6-dichloro-3-

2"')Iuoro1>h§1§|)+r%nol3hﬂ N%ylilx (@38 Me3; Dii$8-ue)’s 283(L, Sy, H'dbem, 19), Z30¢t, 1H), 6.48

253- {5 #1841 36 1- 4@ b FIVS 31 B be-MREFA T eMhoxy] - 5- (4,
4,5, 5-

t et #g% tohy. kS‘ I[rﬂm@ﬁ Rﬂ\ dl'- Qéﬁm&%aﬂor@ %(ég%%)%&ypﬁoyfazr% 2y)}l}%gr\£3|c acid

1 yl) - plperldlne 1- carboxyllc aC|o\ ert-butyl ester
(see procedure 11) (3.9628 g, 12.0 Jomol) in DMVE (40
nm.) was added a sol ution of Na2C §.1787 g, 30.0
nmmol) in water (10 nmL). The sol ut was degassed and
charged with nitrogen three tines 0 the sol ution was
added Pd(PPh 3 2C1 2 (351 Ny, 0. 50 pgwpl ). The reaction

sol uti on was degassed and fcha gedVMAqh ni trogen again
three tines. The reactio ;ﬂgjmdg stirred at 87C
oil bath for about 16 ho (or untlil consunption of
the borane pinacol ester)wCogl ed t'6: anbi ent
tenperature and diluted with Et OAc (200 nlL). The
reaction mxture was filtered through a pad of celite
and washed with Et OAc. The Et QAc sol ution was washed
with brine, dried over Na2SO4, and concentrated. The
crude productwas purified on a silica gel columm
eluting with Et QAc/ hexane system (0% Et OAc to 100%

Et OAc) to afford 4-(4-{6-amno-5-[(fl)-1

(2 6- dlchloro 3 quoro phenyl) ethoxy] pyrldln 3-yl}-




3H), 1.73 (d, 3H), 1.70 (m 2H). M5 /n/e450 (M1)+
Ceneral Procedure 63: To a suspension of

wW®2(08/031886- Di chl or o- 3-f | uor o- phenyl ) - et hoxy] - SPCT/IB20EEA02837

i di n-4-yl -1Hpyrazol - 4-yl)-pyridin-2-ylamne as the

HCl salt (procedure 6) (150 ng, 0.288 mml) in CH2Cl 2

(2 nL) was added NEt3 (0.121 nf2-0.863 nmmol) and

5 ool {leesd e i Brer o SERPILS Ror'd NWH (400 Mz, DMSO-15) o
c h1&186e Ao O8ALY. rAlY. Myl7 (de 8i)e 7-5dkas 1HY JSa(alirt) 684 (sr 24, 6.98¢a, 1H), 1.78(d,
howsH),aCMsoReM-a petkiLl. 54 ke reacti on was nonit or ed

by LC-MS and after conplete conversion to the desired

product, water g nL) was added. The reaction was
extiaBRleg 3 t {-ErAmRo-§-UR)K1-@E-dahipro-HiupwPherybrethrgPByrazin-2-yi)-phenyl)-

10andirecaaio¢ykmedttandnet 0 gi ve quantitative yield of acetic

15

acid 2-[4-(4-{6-amno-5-[1 -
(2,6-dich|oro-3-f|uoro-phenyl)-ethoﬁ??wbyridin-3-y|}-p
yrazol -1-yl ) -pi peridin-1-yl]-2- @Lh%l ester (164
ng, quant). To solution of aceticjacid

2-[4-(4-{6-am no-5-[1-(2, 6-dichl - 3-fl uoro-phenyl)-e
t hoxy] -
pyridin-3-yl }-pyrazol -1-yl) - pi per¥di n-1-yl ] - 2- oxo- et hy
| ester (164 ng, 0.298 mmol) in OH (4oirl) was added

LiOH (7 ng, 0.298 mol) 9isqgtl v ﬁ’u 1 nL of water.
The reaction was stirre %Qi@rwutes at room

tenperature in which L showed| conpl et e conversi on

to the 1-[4-(4-{6-am n o NHe
5-[1-(2,6-dich|oro-3-f|uFro-phenyl)-ethoxy]-pyridin-3-

yl }-pyrazol - 1-yl)-pi peridi n-1-yl]-2-hydroxyet hanone.

The “g%%ed‘i? OURd vap BFeP "PeAcYHIng P @(Pé‘f“%'@d“-pﬁ‘ég‘éﬂﬂd‘“i%""”z’ DMSO-dé) 5
pr @patsatH)vie73tdPRI), @63(ini 1H4), TWBT(h 1id)c 2800, 2H),i6.55/ (masHr 3.51(br, 2H), 3.32(br,
havhn @ 6Qorl 4a)aCBAd, BHRCEMS T8 4 P UMePiidD88, R br al

Procgdu?(e 642 :ﬁx 10)8 rnlL of@l iajlsk with ag?ty]i r bar was

dried in an oven and cooled in a dry nitrogen

at E2aPer & 4Hé-Amnina(Rak (Cécfighiprredtfiunforphenyl) rethiokyd-pyrazin-2-yl}-benzoyl)-
SY IpipegenesBgarboRyi€adid tadkutpasted ersed I n an icewat er

bath under nitrogen, and 1.6 nL (1.6 gmol) of 1.0 M

borane solution in THF was introducedj Then

2-(4-{5-Am no-6-[1-(2, 6-di chl orof3-™ udtxr o- phenyl ) -et ho
Xy] - pyrazi n-2-yl } - pyrazol - 1- yw -net h ropi oni ¢ acid
(procedure 5) (0.1 g, 0.221 | n"aghydrous THF

(1.0 nmL) was introduced. The [ting m xture was

stirred at anbi ent tenperatur der nitrogen for 5

hours, and 6 N HCl (1.1 nL) way added slowy, and then

H20 (1.1 nL) and MeOH (7.4 niL) \yere introduced. The

reaction mixture was sfirfgedconjinually overnight.

Most of sol vents wer Aa]&jd"i n vacuo, and then a

1 N NaCH sol ution wa o adjust pHto 11. Water

was added, and the so n was extracted with Et OAc
(3x30nL) and dried ov Na2SO4. After filtration and

CONR&tecahiodfl wisfFepatel Q@coﬁi’ir%‘ib' BlocdRR 1%‘1‘5&0%09& 3. U0 NMR (400 MHz,

207, ERBRTBPY T s QHER Fera il o ZomscRuines e 203y 20, 3.3t

1095 &380n@H).Af A7 (s 3H)y bifits, PHY HEMB1H90 {M+t1h e-MstilKie0.335 M.
fractions, 2-(4-{6-am no-5-[1-(2, 6-

di 0- 3-fl - pher - oxy] -pyridin:3-vyl}- azo
- %—% Bt Eh B e ket R wenen
a WHidEaswei d ("2 1ny, 22%vyield). General Procedure

65: To a stirred solution of

4- hydr oxy- pi peri di ne- 1-carboxylic acid terf-butyl

ester (7.94 g, 39.45 mol) in CHCI 2 (100 nL), cool ed

to @C, was slowy added NEt3 (5.54 niL, 39.45 nmol)
fol | onedby nethane sutfonyl chloride (3.06 niL, 39.45

nmol ) and DVAP (48 ng, 0.39 mmol ). The m xture was

stirred at roomtenperature overnight. To the m xture

was added water (30 nmL). Extraction with CH2Cl 2 (3 X

~ o~ 1 1. NN~ A



saturated aqueous NaCl (4 x 20 nmL), dried with Na2SO4
and concentrated to afford 4-(4-bronopyrazol- 1

wo ylopopisper i di ne-1 -carboxylic acid tert-butyl PERIB200582837
an orange oil. The oil was purified using silica gel
chromat ography eluting with 10% Et OAc/ hexanes to 25%
Et OAc/ hexanes to provi de -93-
4- (4- brono- pyrazol - 1-yl)-pi peridi ne-1 <carboxylic acid
tert-butyl ester as a white solid (10.5%"g, 45%yield)
with a R= 0.4 (25% Et OAc/ hexaneSPx M i odi ne as the
stain). 1H NWR (CDCl 3, 400 MHz) d 71.46 (s, 1H), 7.43
(s, 1H, 4.23 (m 3H), 2.88 (m 5 2.10 (m 2H),
1.88 (m 2H), 1.47 (S, 9H). To a s tion of

tert-butyl ester (500 ng, 1.515 ) in CH2ClI 2 (3 nl)
! ' hAs stirred at room

tenperature until LCMSN abl etion of the

reaction. The sol vents d in vacuo, and the

s5resi due was di ssol ved i n™W (15 M). The pH of the
SOl it RoMEtRin@ Whd/ Sbffed Rcotdiny folbrd¥glhd0 fgﬁwécﬁ?s) 3 45Q racemic mixture
af f rq 4-&4-brorm- yrazol -1 yg% | peridine. "To a )
2o it BTe= S o (BT RPa £h=Ane ) Th BUpYed; Mo sppeson by anval
g chram@agraphy| Yhe fitleDMpguBd M8s als) preaaredaicrcenhiioBer(caBpure compound
M stardind#or 1B khiraPdishingt rhdtdrad 'H RIMRT408I MLt Bi8s0-NBt I W 08H @8)=6.57 Hz,

| 6 ' q
0ina e earl rn ik eed 8 Ber il PRIk TR 25 AU 20 e
t eRbef@ftul=872 Hat ) TS fldlcbede) Jehdr. 488 tiz.ilom ARlgd, J=1.77 Hz, 1 H)

exp.Ba (st 2H); uems: 490 (), cMexKil®ogy.. The organi c sol ution
was washed with brine, dried with Na2SO4,

copcentrated, and dried in vacuo to afford o

4- Eﬁa—'@’%ﬁﬁmﬁr az ol 4+ EMNoyS-1{ Ry 35y flichiaresgs fyoppphrayiyeshoxylpygdin-3-yil-N-[2-
15 6 3tjmysthylaghijno) ety hrdrredthyBememidar e 66: To a sol ution of

3-[(fl)- 1 CHy

- (2, 6-di chl oro-3-fl uoro- phenyl ) g I!QO)Q(J/C*E- (1H pyrazol -

4-yl)-pyrazin- 2-ylam ne (295 0. SOxcqﬁoI) in

anhydrous DMF (4 nL) was added (60% 1 n mneral

oil, 30.7ng, 0.80 nmol). The m re was stirred at

anbi ent tenperature under nitrogen for 0.5 h, and then

' car boxylic acid

4- met hanesul f onyl oxy- pi pgt
) was introduced.

tert-butyl ester (223.7
The reaction m xture wa ated tp 900C oil bath for

0.5 h under nitrogen, an cﬁ'ol ed to anbi ent
t e st CHPROUNG AR PrepiiRd 269RIdiRg & Rypgegure 80-t [HENMR %40QrMHz, DMSO-DE) 5
whpmin1.8@6i, &6taratzt 8d) wo (8, B (sveE)eesd - idb m el PEHZ, @) 2.93 (s, 3

dr Hpsloovesg (e 1 P44 THB1 f, UGS 5EU5Q%%-§_6§2@§% gf%é;?ftggﬁg&g@(d, J=1.01

sil,lca,gel colum _t rovide 4-(4-{5-am

20 I(E?é%??’c%'&r%ﬂ@z?HSJSTQ‘B:\E;-HéﬁW%'g)e% ToxyBR- @Byt Hk% 7 8 Y177 Hz, 1 H);
py k@GP 508 [M+]; -MepiKipgkdti M. ne- 1- car boxyl i ¢ aci d
tert-butyl ester as a white solid (265 ng, 59%yvyield).

To lution of 4-(4-{5-amno-6-[1 .
Gy s B RERGTS Riseylerpyipusing pipsrymetano
pyrazol - 1-yl ) - pi peri di ne-1- carboxylig~dcid tert-butyl

ester (265 ng, 0.48 mmol) in CH2ClI 2 Wwas added 4N

HCl / di oxane (4 nlL). The m xture wag irred at anbi ent
tenperature for one hour. After evd ation, the

resi due was di ssol ved in nethanol 5 nm), and was
purified on a reverse phase C- 18 repgrative HPLC

eluting with acetonitrile/watef ™ cofjtailni ng 0.1% acetic

acid with a linear grad %40 After

| yophi li zati on,
3-[(R)-1-(2, 6-di chl oro- 3- r phenyt ) - et hoxy] - 5- (1-
pi peridin-4-yl-1H pyrazol -4-yl)-pyrazin-2-yl am ne
acetate was obtained as a white solid (125 ng, 51%
yield). General Procedure 67: H3C N-CH 3

O (7-azabenzotriazol-1-yl)-N,N,N ,N -tetranet hyl uroni u
m phosphorus pentafluoride (HATU) (66 ng, 0.17 nmol)




General Procedure 68:Di et hyl azodi car boxyl ate (0. 48
m , 3.1 mmol) was added to a 00C sol ution of

W0 piophzrsyd phosphine (0.80 g, 3.1 mml) in THF PCDIB)S/002837
After stirring for 5 mnutes, 4-bronopyrazole (0.30
ng, 2.0 mvol) was added. After not her 5 m nutes of
stirring, (2-hydroxyethyl)- ? -carbamc acid

st errhe g é&np&ﬁideﬁas(p%p%d Gecording thﬁBée)iuru\@‘ﬁ a4 it (465fm4z DMSO-D6) &

Gt PP 3 % nick8 10 LR 2 ER LATRE GOt o7 e
fi 1) 8r46d B-8FKB. % H) 7P41 Julsi2 HzohbENHB4 Gt &) BY6 (o873 Hz, 1 H) 7.59 (ud,

evaApheaniaB Az, 1TH)@.766s ildus2 MRSH)PLENS: uesiMBY); SMbtike 8.08EIM.
chr omat ogr aphy usi ng gr adi ent el ution of

d| hl or onet hane, eth acetate to affo
0 Z%éﬁ—%‘?—eﬁe@yr azof3&- %’"'9‘? SUEhAE-§ d'?PH%?T'“%P%‘?ﬁ“‘@%FQj" -3-yl}-N-[3-

t erdimgthylaninaomytl-Ncrbetiylbegzam@@ %) . CGeneral Procedure 69:
Sodi um hydride (0.12 g, 4.9 mol )cwas agged to a

sol uti on of 4-brono-4H pyrazoleg 4.1 mol) in
DMF (10 nmL). After stirring forll0 n1nutes a sol ution
of 2-chloro-propionic acid net ester in DMF (4 nl)
was added. After stirring for #hours, the reaction
was partitioned between gthyl asetate and water. The
phases were separated.and the Iageous phase was
extracted with ethyl acgtate® e conbi ned organic
phases were dried over £ an¥: concentrated by

r OtTﬂé Mueeééﬁﬁafn?atv&agrbfepmﬁ ac%ﬁjln&’ R8P Yy | fH ﬁPmkIX oﬁlei bfso-pe) 5

sin radi ent elutio
acé?@ éﬁgﬁa%%@*gﬂgga %p%apasrﬂ194@ 3H)2ﬂ333+ﬂ 20 -2.29 (m, 2 H)
152- 24263, St 39§+ 85061(m,12 w 5 96(is, @) 614 (, de6i5@ Hret Hys.98q s t1EM) 7.37 (s, 2 H)
( 7330ny.51 (7 9H) 7X38NEd, aLa. 8 DEEIN ﬁ) 7.66 @, ﬁ@'ﬁhboﬂ-l)OLfCMd 63 (M+1]; c-
(3%1etRi 0.dr Jummol ) in water (0.4 m) was added t
sol Ut on of "2- (4-{6- Amino-5-[1
-(2, 6-dichl oro-3-fluoro-phenyl) -et hoxy]-pyridin-3-yl}-

pyEagadle 1 9:y| thr-putgipi @id-(5-adihiod-[(TR-Nigle-dRhloRE3- f(quQpH'éByl)ethoxy]pyndm 3-
200. Woembaupérazme 1ithfs TH (1.5 i) and MeCH (0

After stirring erni ght, the rgactlon was
partltloned bet ween di chl or onet hane ffal f - sat ur at ed
brine. A small anount of ethanol e and the pH
was adjusted to 7 with 1 M HCP phases were
separated and t he aqueous phasg was extracted with
di chl or onet hane. The conbi ned gani ¢ phases were
dried over Na2SO4, filtered a
evaporation to give 2-(4 ]
di chl oro- S-f | uor o- pheny*-
-yO-propionic acid (69
1: To a stirred sol uti oo NH,

4y (I'ﬁe {ltfé Aﬂ}]&gd éai a're;ga%eaﬁaccor n%l tg ;r)rgce ure 2bJ Oﬁ-PNﬁE ?A{(W IM‘-Iz cwt])roform -D)d

yl P%W‘sﬁof’ H) 166 {4 45482017 3 HhB02-383 (B BK 4.9 (& W St t(day#6.57 Hz, 1

(ejsilgiee 9§ (b0-5=1|$g,l-|{201 2)17.0mel 1) (mh,n Hf 1iBO (o, .Hk);a\ﬂ@s_radd@d 38 - W3 (m, 4 H)
25 Ne) t he m xture was

stlyythadﬁhﬁea?%écg?E%% 4%%%%T§n% s LCVS checked

that the reaction was conpl eted, renove THF, the

r eEkampte wald: pud-i(R)- @ 6BjichpreedsfiubivlpGertyipethe@@®(1-(1-methyl-piperidin-4-yl)-1H-

4- pradoba-afpyi@n-b-ylakine

-(2, 6-di chl oro-3-fluoro-phenyl) -et hoxy] -pyridin-3-yl}-

pyrazol - 1-yl)-pyrrolidine-2-carboxylic acid

met hyl am de (30 ng), yield 28.6% Ceneral Procedure

72: X =Br, | L =DBr, O ferf-butyl

4-(4,4,5,5-tetramet hyl -1, 3, 2-di oxaborol an-2-yl)-1/-/-p

yrazol e- 1-carboxyl ate (21-1) : Di-tert-butyl

di carbonate (7.2 nolar equival ent),

4- (di met hyl am no) pyri di ne (0.84 nol ar equi val ent) were

added to a sol ution of

4,4,5,5-tetramet hyl - 2- (1H pyrazol e-4-yl) -1, 3, 2- di oxabo

rolane (6 nnDI) |n 40 mL of DNF The reactlon n1xture

o o, . N o, Y A~ “AZ 2

N L pyridin- S—yIJ pyrazoM
General Procedure 7



(Conpound 21-2, with R substituents to give

2, 6-di chl oro-3-fluorophenyl) (1.92 mmol) in 20 niL of
wOMEs/0Tises M xture was stirred at room tenper at PO BIB20€EA02837

a nitrogen atnosphere for 30 m nutes and then

dichlorobis(triphenylphosphing%}palladiun1(ll) (0.05

nol ar equi val ent) was added. SOdi um carbonate (3 nol ar

equivalent) in 4 nL of H20 was added tgmthe reaction

m xture and the resulting solution heated to 850C

for 12 h. Alternative bases used re F and Cs2CC3

inwth 1 or 2 equivalents of boronic/ester, and at

roomtenperature (CsF) or 8Q0C (k). Water was added

to the reaction mxture to quen¢gh Ahe reaction. EtOAc

(150 mL x 2) was then added to ex

solution. Dry EtQAc | ayer over NaRSO4. The Na2SO4 was

a dark brown oil residug,
silica gel chromatogrgp
10 % MeCH in ethyl ace to gime thg,desired
product, conpound 2 1-33 05 g, 53.6%yield). 1H NWMR
5(400 MHz, chloroformD) rd ppm 1.60 (s, 1 H) 1.84 (d,

Jb&nb titid-Bompauntiva® plddarddSaccotding) to @roeiufets2 uding 3 A)- ez, 6-dicHdro-3-fluoro-

6. = 7, . - 6 i [.22 -
7 igergyﬁ-]ethixy&s-&ﬁ,%‘et{abeF%I-[f_,ﬁ,glgl.c»éa‘Bqulgr:-2-§lg§¥rléﬁ- I_)ilza,rmnf1 ?_ri)d. 4-(4-bromo-
To PHaR: M ymastivaigerisine fRsmpatH 4copring to generaknstopgiig hy 'H NMR (400MHz,
ex @nalipb 7.6 (spteUSS(s Clad) 75 () 3B 7.35 0l H)NT.O8/ @, HEHR 682 (2 1H), 6.08 (m,
10D 4, 5%‘6%&‘,@'1)?5193 (n‘.,%H?@%%F%@%?ﬁ%&%%b 8-?3??96*(?:9' 4H), 2.07 (s,

21- Q.87 mmol) in 10m o :
S PP a3 i Pt RSARE s BB 2T M  ogen
at nosphere for 30 mn and then conmpound 21-6 ( 1 nol ar
eqEbambient) 1i44asifro-s-JRL1-didhlotolthusi8 pHEHy R Bthbyg1-hyRidh 89 -pyrazol-
to i g%_;_qﬁz_hlgmh._et%\ggn%r G0 oy e e oS R8RS oy
reactifon m xtur & o guench the reaction. EtOAc (50 rnL
X 2) is then added to extract the agqueows sol ution.
Dry Et OAc | ayer over Na2SO4. The Na is filtered
off and the filtrate |Is evaporated. \The residue is
purified by silica gel chromatograpfy (eluting with
Et OAc i n hexanes) to give the gegired product,
conpound 21-4 (20-50%vyield). Geperal Procedure 73:
22-1 22-3 L = Br, A1C00H, COCIY Owvs, ethylene
car bonat e, al dehyde Co ds @tfornmula 22-3 can be
prepared by the follow S Ary procedure:
Conpound 22-2 (1.2 nol valent) is added to a
sol uti on of conpound 22 (0. 24""mol ) and base (3-5
4sol ar equi val ent) and/ oy coupling reagent ( 1 nolar

b s s BB AL b ibcog o772 o
addBY 7658 (s Hd). #-¥detHbA-3iimt!Hh .06 6. dHe 86 (st 1. §68loy, 1iINS.00 (bs, 2H),
Et l@qo_(@Sm),mmm%)H)j g21t (g.emm), ackdes, 1H), mt(m$m), i.btggaég HE QW83 (m, 2H),
SO [ . " 'S

fi Izib gr(rgtrjb H())ﬂ&%éoﬁé@tﬁ%gh? #Q?%ﬁgfwﬁég%"eod@ ¥ e residue

is purified by silica gel chromatography (eluting with
CHE&RNpICHPZTT| 3-{(FEH -GRE Dictaorol 3 fliexapresy)-ethoxy} 5\ Epipdridindies it R-pghazol-4-yl)-
pre a-yismppound 22-3. CGeneral Procedure 74: The

follow ng procedure can be used to prepare

pi peri di ne- pyrazol e-2- am nopyri di ne derivatives. 23-

la 23-1 bX = Br, I d, COOH COCl, Ows, ethylene

car bonat e, al dehyde 23-7a brt-butyl

4- (4-i odo- 1H pyrazol -1-yl) pi peridi ne- 1-car boxyl ate

(23-1a) NaH (1.2 eq., 0.68 mml) was added portionw se

to a stirred solution of 4-iodopyrazole (0.57 mol) in

DMF (2 L) at 4C. The resulting m xture was stirred for

1 hour at 4C and conpound 23-4 (1.1 eq., 0.63 mmol)

was then added. The resulting mixture was heated to

1000C for 12 h. The reaction was quenched with H20O and
extracted wth Et CAc several tinmes. The conbi ned

a T T Y, 1

gue was purified by
0 with eluting with O




Bi s( pi nacol ato) di boron (1.4 eq., 134 g, 0.52 nol) and

pot assi um acetate (4 eq., 145 g, 1.48 nol) were added
weengeenissal [y to a solution of conmpound 23-1 ap(1i¥E20@5/002837

0.37 nol) in 1. 5 L of DMSO. The m xture was purged

with nitrogen several tines and

di chl or obi s(tri phenyl phosphi n®#f -pal | adi um (11) (0.05

eq., 12.9 g, 0.018 nol) was then add The resul ting

m xture was heated at 80C for 2 h. T eacti on

m xture was cooled to roomtenperatu A
through a bed of celite and washed ydth Et OAc. The
filtrate was washed wi th saturat
dried over Na2SO4, filtered and
residue was purified by silica ge
(eI uting with 5% Et OAc ich hexane

chr omat ogr aphy

gi ve conpound

\ Conpound 23-2 ( 1
“Sol ution of

ent) in 15 nL of

.0 nol ar equi val ent) w
conpound 23-1 b (1.3
DMVE. The m xture was a rogen severa
ti'mes and then dlchlorocls(trlphenylphosphlno)
pal |l adium (11) (0.05 nol'ar e U|valen22 was added.

CedPetHe CRPROYPAYES Rrepareg Ia%ﬁ°’dé\§3‘i’ 9aresHie) 62; using 34f3)-§5{2.§-ghehloro-3-fluoro-
wa phengpaitbxy]e-(8,h.6,5teranéthy-(1,32]didxab@olanzlylj-py@din-@ sylamine napd  4-(4-bromo-

So'pH iopﬂyl)v\@ccyclbﬁeﬂ&ﬁﬁpe‘:@nesﬁ&:eéé?éd ]a%ccj?dmgV\QB eéen@ﬂap [mrc)addé@sﬁ using

Ei RIS 3 Hy el cehth MBI cbdTe TR

8 Tq3ds. 1 )755$1H)
10aq Jé@t(ﬁs 1d)oF.@t (roriH). B0y (Tt WACE-3&ipetH) 088 (MNABB@54 (MhiH), 2.04 (m, 2H),
Na2 96X, vas 186 ldt £4 rE 30f f.w@d ot ecis:labs M-S F c-WREKi: 0.02 M.
evaporated to give a darkbrown oil residue. The
resi due was purified by silica gel chromatography
( elEampieg 1§ t ALB)FUt3erfichiora hflups-pheny) etk Plpﬁrﬁ@%a/hé'%wazol -4-yl)-
t 0 pgridwe-yaeimeound 23-3a (61% vyiel d). Hydrochloride (19
eq., 12 mmol) was added to a solutio n compound
23-3a (0.63 mmol) in MeOH (4 nL). THe m\xture was
stirred at roomtenperature for 12 The sol vent was
evaporated and H20 (10 niL) was adde . Sat urat ed
NaHCO3(aq) was added to neutrali he solution to pH
7. Ethyl acetate (100 nL x 2) ded to extract the
aqueous sol ution. The combined ordanic |ayer was dried
over Na2SO4, filtered, and emap tgd to give conpound

5

Cbnpounds of formula % rmed according to

the foll ow ng general npound 23-8 ( 1 .2
mol ar equi val ent) is aog€d™o0 a solution of conpound

23 5a (0.24 mml) and base (3-5 nolar equival ent)

r cou I|n reagent ( nol ar equi val ent)
of Te e SopBungivi aiee ?%acgtaf?'vq@af%m&%%VH.NMRdMHZ cBc1) 5769 s,

at s ph@ fse TH)OT.50L@, HH), A (ev 1KR0.07r), iH, &&Tded 1H)o6.0hen, 1H), 5.25 (bs,
r eamy u@@(nmm; 8148 (h O2HYULIRC(Hh, AL 2126 3R, 3192, 12540OAA), (86 (dTJ 8 Hz, 3H);

X tract the aqueous sol ution
%b‘l—i‘%&é anlyeret%é)ros)ﬂéqgsm The Na2SO4 is filter ed

2Ooff and the filtrated is evaporated to give an oi
I eEkdip@. _1Hh e 3{(RB1-\eDidhBrdBifiucfo-ghdny etk ¢ Apigdidin-4-yl-1H-pyrazol-4-y)-
ch59ga;_9&aﬁpy (eluting with CH30OH, CH2Cl 2, Et OAc, and
hexanes) to give the desired product, conpound 23-7a .
General Procedure 75: NaCEt 24-1 24-2 3-nethoxy
conmpounds can be prepared fromthe correspondi ng
3-fluoro conmpounds by the foll ow ng general procedure.
To 4 nmL of DVMBO is added 0.124 nL et hanol followed by
32 ng NaH. After stirring for 30 m nutes 250 ng of
24-1 is added and the reaction heated to 40C. After
three hours the reaction is cooled and poured into
water to precipitate. After neutralization to pH 6,
the product 24-2 is isolated. General Procedure 76: To
a stirred solution of
3-[1-(2, 6-di chl oro-3-fl uoro-phenyl)-ethoxy]-5-[1-(2, 2-



H NaH @=o0 DMF Br Br To a stirred solution of
4-brono-1 H pyrazole in DMF was added sodi um hydri de
W@R0060D1884 enper ature. The m xture was stirred POT/TE005/002837
mnutes, [ 1 ,3]dioxolan-2-one was added, the m xture
was stirred and sl ow y war ned to roomtenperature. The
reacti on was nonitored by TLC 9% ter the reaction was
done, Et QAc was added, washed with satyyated NaHCO3,
wat er and bri ne, dried with Na2SHA, (filyered and
concentrated. The residue was purifi by silica gel,
el uants Et OAc and DCM 10% to Qi e
2- (4- Brono- pyrazol -1-yl )-ethanol /0.92 g, yield 34% 1H
NVR (400 MHz, chloroformD) d pp .49 (s, 1 H) 7.46
(s, H)418-423(m2H)39-3.98(m2H)
3.09 (s, 1 H. Exanple 1¢ g% ~° Aoor
5-Brono-3-[(R)-1-(2, 6-di o-}%l/boro-phenyl)-ethoxy
]-pyrazin-2-ylam ne Th onmgound was prepared
according to procedure om (18%-1- (2, 6-dichloro- 3-
f1 uor ophenyl ) et hanol . '(400 MHz, DMSO d6) d
57.53(s, 1H), 7.48(m 1H)F 7.39(t, 1H), 6.48 (S, 2H),
6. e (itig, cohpfund yagn(edarecsagcprdmchﬁproc&eare [6M+1H INMR #00/BHz, DMSO-d6) &
Ki 7 88-(s/ 9A), Fikb(s, E‘m, H), 7.54(m, 1lr-l)o737(t 1H), r646 (g, 1H), 615(s 1H), 4.10(m,
s e IR ST T T R
pr &PAPed according to procedure 3. 1H NVR (400 MHz,
10DMSO-d6) d 8. 16(s, 1H), 7.84(d, 2H), 7.77(d, 2H)
Z %{_. le 1%::% (R)! d%/é(d'%fﬂ ME% Sx%nﬁ)%er}o@'ns (ﬂgp)ﬁz&& I_rmlpma’zm2ylamme
Exanpl e 3:
(4-{5-Am no-6-[ (R -1- (26d|chloro uor o- phenyl ) - et
hoxy] - pyrazi n- 2-yl } - phenyl ) - pi per azj n- 1-yl - met hanone
The title conpound was prepared accgkdi ng to procedure
4. 1H NMR (400 MHz, DMBO-df) o§'8. 1 (s.)1H, 7.73(d,
2H), 7.53(m 1H), 7.37(t, 7. (dv 2H), 6.55 (m
3H), 3.51 (br, 2H), 3.3 2H)9 2. p7(br, 4H),
1.77(d, 3H); LCMS: 490 | _C-Met #i,: 0.027 mM
Exanpl e 4: c
4-(4-{5-Am no-6-[ (R)-1-(2,6-di chl oro-3-fl uoro-phenyl) -
et hﬂéyt]e chI){;{:oalgdC\Pae‘,?préﬂa}ed RERAMG!19 ?ro&ldprﬁ %%llhgsgnjo&ng -3- [g?) -1- éz ,6-dichloro-3-
o o B RS URET FYSDBY pr Bt 38 TPETTEBNUA Ejposyoroan 2
151H pmle(%mmhrzammtd@)sted B1. NN 6400 MAH), DNISQ-26)ch, 1288s, 1H), 7.79 (s,
7 5|O| m48H'|)H) 7.388 (1), 6ABlg, 16, 55512%“}1-1)3{")5@ %@JLCG\N ae@[bl)n] c-Met Ki:
g% , 3. 32 br, 3H), 1
0 [ M+1] cl\/let Ki: 0.335 nM Exanple5 3[(1
R) 1-(2,6- di chi oro- 3- f
| ul_é)_mm/: 1)-[Qt(h{5Xl-yr}|nc56 [(A- 1(-(}2jGleﬁhla@'lﬂ?f[lu_ﬁro-pth_er;yi)-ethoxy]-pyrazin(-j2-yl}-pyrazol-
-y n am neThe title conmpoun
ZOMQ%PQ%EM ﬁ'}ggn%rgel procedure 20 followed by 2 1
as a racemc mxture with the corresponding S
enanti oner of Exanple 119, followed by separation by
chiral chromat ography. The title conmpound was al so
prepared as an enantionerically pure conmpound starting
fromthe chiral starting material 1H NVR (400 MHz1
DMSO-D6) d ppm 1.83 (d, J=6.57 Hz, 3 H 3.35 (s, 4 H
3.69 (s, 4 H 6.24 (q, J=6.57 Hz, 1 H 6.91 - 7.08 (m
2 H 7.10 (d, J=1.26 Hz, 1 H) 7.46 (t, J=8.72 Hz, 1 H)
7.50 (s, 4 H 7.58 (dd, J=8.97, 4.93 Hz, 1 H 7.91 (d,
J=1.77 Hz, 1 H 9.35 (S, 2 H); LCVS: 490 [ Mt1l]; c- Met
Ki: 0.01 nM Exanple 6:
4-{6-am no-5-[(1R)-1-(2, 6-di chl oro-3-fl uorophenyl ) et ho
xy] pyridin-3-yl}-N[2-
(di met hyl am no) et hyl ] - N-net hyl benzam de The title
compound was prepared according to procedure 20. 1H
NVR (400 MHz, DMSO-D6) d ppm 1.80 (d, J=6.82 Hz, 3 H)
1.97 (s, 3 H 2.19 (s, 3 H 2. .30 - 2 42 (m J 1.77 Hz,



H 6.46 - 6.88 (m 2 H) 7.04 (d, J=1.52 Hz, 1 H 7.34
(s, 4 H 7.46 (t, J=8.72 Hz1 1 H) 7.59 (dd, J=8.97,
wa@2@8/0ki8g4 1 H) 7.76 (d, J=1.52 Hz, 1 H); LCMS:pdDB2005/002837
[ MF1]; c-Met Ki: 0.051 mM Exanple 8:
4-{6-am no-5-[(1R)-1-(2, 6-di chI oro 3-fl uorophenyl)etho
xy] pyridin-3-yl}-N[3-
(di et hyl am no) propyl ] - N- et hyl benzang de The title
conmpound was prepared according to pryce Ure 27. 1H
NVR (400 Mz, DVsO-D6) d ppm1.60 ¥ 73 (m 2 H 1.80
(d, J=6.57 Hz, 3 H 1.94 (s, 3 H¢2.13 (s, 3 H 2.20 -
2.29 (m 2 H 2.92 (s, 3 H 3.36 \\3/50 (m 2 H) 5.96
(s, 2 H 6.14 (q, J=6.57 Hz, 1, ,H/6.98 (s, 1 H 7.37
(s, 2 H 7.40 - 7.51 (m 3 H [. (dd, J=8.84, 4.80
Hz, 1 H 7.86 (d, J=1.77 Hz, 1 ; LCMS: 520 [ M+l]; c-
Met Ki: 0.01 mM Exanple 9: tert)-butyl aox
4-(4-{6-am no-5-[(1 Rel ¢u n~~
- (2, 6-di chl oro-3-fl uor gphenyl
yl } benzoyl ) pi per azi ng
compound was prepared_agtordi ng &0 procedure 20. 1H
NVR (400 MHz, chlorofofm D) d ppm 1.46 (s, 9 H 1.86
5(d, J=6.82 Hz, 3 H 3.80 - 3.89 (m 8H 4.90 (s, 2 H
6. Theltitié gompbafid Was prépared atdprdiig ¥Bprocbdurdsd2 dnd 6\’8‘|Z|sm§|5 bihbmo-3-{(R)-1-(2,6-

7 an;hlorOZﬂJth Eﬁgnyl)letﬁ%y]??yég %ngTl =Rt @e;st g at d%n (400 MHz,

SQBMFWﬂ678 (o 7 7600, 15b 7. B ARE. 19, 7380 wae)w(q 1H), 6.15(s,

- (25)64.6r(oh i by é.4Qf RHos. t2(whaihy 8.7 Z(et INd)x§:35(,-FH), 3:430m, 1H), 3.16(m, 2H),
10 - MeY8 | sHpiL BRI Shiofm A1y XIMer &i: 516 AR Ol -

4-yl]-pyridin-2-ylamneThe title conmpound was prepared
according to procedure 62 using

3- Example. 1172 | 63[R)dHP.6Dishigrof3-flyotombrrytipihpxyl-5-[1-(1-methyi-piperidin-4-yl)-1H-
et pwapl4-prdydbzid-25lamideet r amet hyl - [ 1, 3, 2] di oxabor ol an- 2-y
)-pyridin-2-ylam ne and 4-(4-bronopyrazol -

1-yl)-1-met hy-pi peridine (prepared ording to

general procedure 11. 1H NWR (400 CDCl 3) d 7.65

(S, 1H), 7.55 (S, 1H), 7.50 (S, 1H) .31 (m1H), 7.06

(m 1H), 6.87 (s, 1H), 6.08 (m , 5.50 (bs, 2H),

4.18 (m 1H, 3.11 (m 2H), 2.4 , 3H), 2.30 (m

2H), 2.20 (m 4H), 2.07 (s, 3H), [1.86apd, J 8 Hz, 3H);

LCVS: 464 [ Mrl]; c-Met Ki: Q,01, Exanple 1 1 :

1-[4- (4-{6-Ami no-5-[(R) - M
- oxy]-pyridin-3-yl}-

-(2,6-dichloro-3-fluor
pyrazol - 1-yl)-piperidi -yl ] - 2shydr oxy- et hanone The
title conpound was prepafed®ccording to procedure 63.
1H NMR (400MHz, CDCI3) drf7.72 (s, 1H), 7.57 (s, 1H)

15 7. T titlg conddyund Was3iteparep addeidingTo Pocddate 62 Iding £br8r60 G‘,S(R) 1-(2,6-dichloro-

1|‘&-ﬂu<f§o Q‘%n)(l)f@thogt'y']bpyra'z:?n o Qahhe? Qa'ﬁQi 4& (Z Qro('nmp I r??ghy -piperidine

3 aep%_pﬁ%i aiﬁ%dlngjoﬁﬁ%et% R{oc%gﬁe 1(12 O%F'%W? 49?_de 1C lg%o (1@ 5 %88 (s, 1H),
8 HZ8(s.IH).;7-84GNVE), BAEM[ NW17-36(tc 1INR 6.4Ki(a, 16), B05Ls, 2M), 4.02(m, 1H), 2.84(m,
Exa2typ2. €3(s| 3H), 2.00(m, 4H), 1.85(m, 3H), 1.75(d, 3H); LCMS: 465 [M+1]; c-Met Ki: oos uM.

20 3-[(R)-1- (2 6 Di chl or o- 3- quoro pheny ) - ethoxy] -5-(1-p
i peridin- -1H pyrazol - X yridi n-2-yl am neThe
ti E’fé@lﬂ@eﬁpddﬁ&“ {RefiNore (Flir! d8 a@@@P@rfﬁg’OPhﬁ"]d)rfé'@éﬂwrez"e%yl} pyrazol-
usi-pgpigerigiafily))-2dimditlatindiethahame 0- 3- f | uor ophenyl ) -
et hoxy] -5-(4, 4,5,5-tetranet hyl -[ 1, 3, 2] di oxabor ol an-2-y
l')-pyridin-2-ylam ne and 4-(4-bronopyrazol -
1-yl)-1-cycl opentyl - pi peridine (prepared according to
general procedure 11 using bronocycl opentane as
al kyl ation reagent). 1H NWR (400MHz, CDCI3) d 7.73 (s,
1H1 7.55 (s, 1H), 7.48 (s, 1H, 7.31 (m 1H), 7.07
(m 1H), 6.88 (s, 1H), 6.08 (m 1H), 4.64 (m 1H),
2.04 (m 2H), 1.98 (m 2H), 1.86.(d, J 8 Hz, 3H), 1.73
(m 2H); LCVS: 435 [M+1]; c-Met Ki: 0.02 mM Exanple
13: 3-[(R-1
(2 6 D|chI or o- 3 quoro phenyl) ethoxy] 5 (1

gt haxy] pyri di n- 3-




Exanpl e 15:

3-[(R)-1- (2, 6-Di chl oro-3-fl uoro-phenyl) -et hoxy]-5-(1H
wW@aapiss#- yl ) - pyrazin-2-ylam ne The titl e conpOLTER0eE®H2837

prepared according to procedure 3 using

S-brono-3-[(fl)-1-(2, 6-dichlorg- 3-

f 1 uor o- phenyl ) - et hoxy] - pyr azi n- v yl am ne and

4-(4,4,5,5-Tetranmethyl -[1 , 3, 2] di oxabegol an-2-yl) -

pyrazol e-1-carboxylic acid tert-buty e$tes. 1H NVR

(400 MHz, DMSO-d6) d 12.81 (s, 1H), 9 (s, 1H),

7.48(m 1H), 7.36(t, 1H), 6.48 ( 6.12(s, 2H),

1.75(d, 3H); LCMS: 368 [ Mtl]; c- 0. 065 nM

Exanpl e 16: 1-[4-(4-{5-Am no-6-]

- (2, 6-di chl oro-3-fl uoro-pheny

pyrazol - 1-yl)-piperidin-1 -y

and 63, using 5-brono- 3 [gR) Y
di chl or o- 3- f | uor o- pherfy! ) &t oxy] pyrazin-2-yl am ne as
the starting materia LHANVRY 400 MHz, DMSO- d6) d
7.91 (s, 1H), 7.76(S {s, 1H), 7.49(m 1H),
7.36(t, 1H), 6.46 (q, : ’'s, 2H), 4.57(br, 1H),
g4 40(m 2H), 4. 12(br , 3.77(m 1H), 3. 35(m 2H)

[ Mﬁf% rTEle oo%?una was %regirg%r%llgg c?ogg’u{[_g]GS %SI SFQSR_) 1 2 6-dichloro-3-fluoro-
- ( PheyDietptybe-0- mperlﬂlOrérybil-b»vmglﬂjyl)@vrm&}'la@n{ gouplgd with dimethylamino-
- Meicdti¢ laciP iIniey dréble Rcebt MOBYEDOMRIHyRKRME in DMF as descnbed in procedure 5 using 5-

4- ﬂrémo@ﬁf?ql (96 thILr%rg ﬂagrogne%gtétﬁgxg]é)yra%) 9 élgmme as the starting material. H

prepare ccor
105 B‘B@Tﬁ GMHe. @Asp %62 [ A %,(ﬁﬁﬁ)@?as(s 1H), 7.65(s, 1H), 7.49(m, 1H), 7.36(t, 1H), 6.47

Z 1&;16; -1pdssawl4)39ieh iy 16y, N E)Z 8.m6(; 3H) 2802(e, 18 d.75(m, 1H), 2.19(s, 6H),

P r

(pr epgﬁ ggpjag%«g?;?r}gﬁg%wgzeh%v%wp%leédﬂ%éd' %BﬂﬁmﬁH NIVR

(400 MHz, DMSO-d6) d 7.88 (s, 1H), 7.76(s, 1H),

7. @&éﬂg'&lﬂ:ﬁ S (RO {(BrChldie)3,6-dru@6-Pbenylkéhoxy - (A-pipérigin-4yiH) H-pyrazol-4-yl)-
156. by®fira-ylahe 4. 02(m 1H), 2.84(m 2H), 2.19(s, 3H),

2.00(m 4H), 1.85(m 3H), 1.75(d, 3H);, LCMS: 465

[I\/H] c-Met Ki: 0.03 mM Exanple ;
1-[ 4- (4 {5-Ami no-6-[(R) -1
-(2, 6-di chl oro-3-fl uoro-phenyl) - Lt oxy] pyrazin-2-yl}-
yrazol - 1-yl)-piperidin-1
yl]-2-di net hyl am no- et hanoneTh tl e compound was
prepared according to procedure 638 using
3-[(fl)-1-(2, 6-di chl oro-3- fluor nyl) -
et hoxy] - 5- (1 pi peri di n- 4 i HOAC
H pyrazol -4-yl) - pyrazi n< upled with
di met hyl am noaceti c aqg n t e presence of
HOBt / EDC/ tri et hyl am n
procedure 5 using 5-
br ono- 3-[ (R) - 1- (2, 6-di chl or o- 3-f | uor o- phenyl ) - et hoxy] -
py 1&g fitle-compauaghivaepraparednascasdingrte pragpduna 6@ usied 5-brarkd-34UR-1-(2-chloro-3,6-
( 4@Budvbighen{MNEKIxAD)ridin-Z-yiBRind &s stddillg mZter?a@Qa%coréﬁd) to the methods for the

7. %g{“ﬁ_\s.s 13%5 br%m%ggmz %roro & »ﬁ@% rg[l]ﬁenilﬂtgthoxg pi%dmﬁqyl 1t tom (s11-2-

203 Gg?rﬁ@ 61¢ oro-pheny ﬁ‘harﬂ,i)obtalgedlfg»@yn@lqun Irg)o}l @Wﬁ (@pMHz DMSO-d6)
1. 88188, (s, IH),,7.70.(3, 5L, 7.DH.. 1H) lz@B/MGn, B3,67. 45\l JK), €.9dMet 1HS) 5.88 (m, 1H),
0. @La EEMZH )EXGHR, QH#%QG 53 (m. 1H), 2 245 (m ﬂ-? 1.89 (m, 1H), 1.80 (m, 4H),

A sd
- pﬁrg’gh gMg 434 [W@ﬁ@@en&g - pyr| di n-2-yl ani ne

The title conpound was prepared accordi ng to procedure
62 using 5-brono-3-[(/:7?)-1-(2-chl oro-3, 6-

di f 1 uor o- phenyl ) - et hoxy] - pyri di n-2-yl am ne as starting
materi al (according to the nethods for the synthesis
of

5- brono-3-[ 1- (2, 6-di chl oro- 3-fl uor o- phenyl ) - et hoxy] - py
ridin-2-ylamne from(S)-1-(2-

chI or o- 3, 6 dlf| uor o- phenyl) et hanol , obt ai ned from

R AN~ 1~ ] -— o~ P~

P



69-72). The general procedure is as follows: conpounds
and ki nase assay reagents are introduced into test

wowrdob®2188he assay is initiated by addition of P&BIB2005/002837

ki nase enzynme. Enzynme inhibitors reduce the neasured
activity of the enzynme. I'n the conti nuous-coupl ed
spectrophotonetric assay the t1%e- dependent production

50f  gALE %;J%VE)&EEJ' nase is determned by analysis of the

rate of .CORSUMpLi on of NADH by measurement of the o
decr easét WhPeARREFHeHHRA inany-RHeN phtips fgorproundsie IRgsHR] blglegical activities
ADRvill be jobserved.c tmitsearésently tpoefoWER alspects,ethis tiivermiomirdidtes to novel compounds

glhébgﬁibgbgg?gﬁodﬂlﬂinﬁ Vid lﬁ‘atlﬁd‘ Shdm:’ rdﬂ}bﬁﬁ%rgtblﬂ %gse efc’:WltVV FhE 1diISwing assays

subS¥oirefith %ye °nsvee ti%fe °8m?°é'8?sa € Wa?“gé'&et ?Qﬁ'ﬁ‘a\/\?etnge of the desired

10 a(ﬁcﬁl‘t‘té dehydr ogenase, which sinultaneously converts

NA[K—| toPNAQ NADH has a neasurabl e absorbance at 340
does not. The presently preferred

pr Ot 0COlThE RlioviRNA Wed dsB8 d)Be C&Qe!dttd MMrﬁe lté%l%ﬂactlwtg’ and effect of the

spe@fe ghot ometric ex er ments for eC|
pr SVICEFEHCITRPYE © I—'B pt '”‘ﬁd%?ﬂtoﬁﬁ‘%?f ’Pﬂ"e e P} oPipiias|assays can be
f ordedmeéralnnmtlwgsatrhémeﬁcfpn anytRK adingaeatiiques dell &gainnistthe art. A literature

150t h@féreﬁé@@proﬂ@ed\(ﬁlclhmkaﬁa bddFov&Z KSardaftdli AV K8pa & PES®L dtt. 1991 Nov 4; 292:

cat . # 1nhegEtBOUSIRYP!

|7Eb:he scope of know edge of those skilled in the
art R Conti nuous- coupl ed Spectrophotonetric Assay
Thi s asJ85IHKE| Rigcedre ipas olpwssiomeourdsipad linase B$say repgests are introduced
HGHi st wéle. THetassdy sumikddaly @d@Riatol M8 kindse RABATed BnAME intdfors reduce

frqg@,{,&gu,@g%“\{&%w e&gg&o of the HGFR Materials and

Reagent s enzyne from Upstate (Met, active)
spesPRhQlemetiggsRay Ak Waqepeme'mwﬁyct'on of ADP
Ac -bgmmr@bﬁvmmw yleldiysisid 66 yate dDcam@hption of (NADH by G2astkdment of the

HE%&eadaH'n dbsSrbaHce 3&46‘% SAsQﬁé‘PK &mles'\ﬁd?ﬁ!’s re '_fo;}verted to A_LTS by reaction

(phospha noI (l)<
OB B A A VAR RSO Mo B St ot o e reaction.
ForfYjuvate i9 GEisRaUPRIPEESveRiad 1. I5ctBe byt rédcidy N I6tAtg ebydtagenase, which

25Ch| sviditakebudiycothidh? CABH toINAY. NADH G5 4 ReR0ASE hibs8lohnde it 38Phm whereas

rrM,\]j?D(g sndtH 7-5 7. 15 Units/ L LDH (Lactic

Dehydr gl_enase 8. 15 Units/nL PK (Pyruvate Kinase) 9.

5M NaCl T8¢ Regsniverietirigd augtaoehicn conpiygtieg theoepniinmpust asbipledZpaettophotometric
10%x@oiments dor dpbeificl PRE EPIoBddabdiaN. : However, adaptation of this protocol for

( N‘cé?ernli'w F’H e g&tﬂwlo} an%lgﬁrﬂg 'a&a@ns{\bt[leg Rﬁé;‘ 3o %%HAS f?%'ﬁfs and STKs, is well

05 i %l#’ler?g’ 93] Thedon ohise P AR 01 ;12| HPLG

O 3R Ruou Rl dShe ADtho RIS Qe 365- 4, 1 X 4 liters

(or equivalent) 13. 100% DNV ) 14. Costar #
3880 - bhiaassaghrafdestieayrosieikingsd daditf of MGER oﬁ'th%tl\ﬁb'i-zfsglfstr&e peptide, a
detps.stm@rwﬁb acifhd .&hs@omﬂa&é Costar # 3359 -

4) ropy ene p round "‘bottom for seri al
di I'Vfi’f "6'ﬁ§”dl%ea9@6%t ar # 3635 - UV-plate clear flat

35bot t o piGAReszyie frofidpstde (Met, iactine) Tat. # Besdeman DU- 650 w/

45

e o R e BT FST h. sn
Enzyne { &S?ZS‘SBM@PEEQE’Y SEUIGBMSIOR|  concentration is 2
mM DT, 1 MPERPINgItioZznol Byraiae)ipCPemMMERESHspPRVIERN- 20, and

50 m\. HE(RESMNADFIQB NicBtinanlid® Adedine WRkiGeotide, REHUBAY #éﬁﬁ’)ﬁﬁ'zbdfnm HEPES,
g02dding L.5.m 1 MHEPES into 28.1 nL of ddH20

rest of the reagents. Into 50 nL conical vial, add 60
mL of 5 1 fMHOEk: (Magmesiym ENpride)dn 99HA50 ni 1M MyCl 2, and 30
mL  ofé. 1% O BithicBBeitbipin gooemtHEPBES, pHalsume of 30 .

7. 15 Units/mL LDH (Lactic Dehydrogenase)
8. 15 Units/mL PK (Pyruvate Kinase)
9. 5M NaCl dissolved in ddH,0



3. Vortex for 5-1 0 seconds. 4. Aliquot out DB at 1
m./tube and | abel tubes as "DB HGFR' 5. Note: This can
wheoopoesss ed and stored ahead of tine. 6. Freer@r/1B2005/002837

un-used aliquots in mcrocentrifuge tubes at -20C
freezer. Prep Conpounds 1. For conpound dil ution
plate, add 4 nL of 10 nM stocK% nto colum 1 of plate,
sand byg H‘Qee\’m%mg h% da%?ﬂoms&%énh 100% DMBO. 2. Set up

t he Preci sion tiron nethod. A final

conceh"t # A HBRES puffor dNAAIMKERIBYIRRSRFN e i2- esesulfanisacigh Sodium Satt.
HEPES ( Dibsahg irsdeiHR@] adfiistipt ta %) pringRome Goup| Rickr Brozyymat i C

Buf f ef2 Hhic GlaBéateP BGEEL dnd AR #8628 S 8Y4 hté?@@g%tvalent)
(St oc Q/&&%ﬂg%mne In Assay a.
%bl mM c. NgC|2(4M20m\Ad DIT (1
1q\/p 2 fMgstarA‘p;SO(—quﬂgggtom\naﬁ area plgfeE#r R@@terninatigrt-tind % inhibition
7.5) ﬂ50Q)W#gssﬂgeméﬂb@yp&ﬂéﬁfblaﬁé?@mrﬁgbo% foSéemﬂ diiutions

Lacti

pept i gSeQ?J}%g f]ﬁ\é@%g W‘atwﬂﬁ%tqﬁdm /Mnﬂ'b' or a 10 niL

r eact 17oReqs0et M"W%L ddersyM PEP, 33 nL of 100 nmM

NADH, 185 Bedkinarod-paebibriMjicio 2l cdeettel. of 1M DTT, 6 nL of 500
18 pAByurédnd 500 niL of 10 nM Met-2 peptide into 100 nM

HEPE ffer and vortex/ m x. 3. Add coupling

enzyﬁ{fg "W_'W‘EEE‘EBKM Enpyms (FULBAMLGPH x. M x by gentle

i nver 5i BA finaReamadntrefion &ErAThNe BTTL .25 BPeNaCIH B imdd Wo®i, ©101% Tween-20, and 50
setti NgmM HEPEADGRY, laaﬁcse wavel ength (A): 340 nm ii.

| ncub, I on ti Run
Terrpe?a gieaP SQEW@%E@R%A@1 L &F@Eﬁé’g"c{q 'HL ?ﬁdQHzo Add rest of
20l nt 0 eathh rapeents. dito S Gonighl ik add360 yhchfi 18 DT, 150 pbliSMNaBH, 150 pL 1M

conpounﬂgclptaﬁzmmHowfweEm@o BYREWtaPldRInfe of 4o mfidd 5 Nl
of SOBA’VYF \ |ve control into |last colunm of
assay °' i th mul ti-channel pipettor or
or bi t‘hl A@H%tl@étrDB 86.1 mbftybe ansdalisbtukesfag IDBLAGHR NUt es at

370C.s. 7Noté\dﬂ1lsldan B&pr@ﬁareﬁ@@d aded bkl srameach wel | of

258SSayg P ; i;[gfg c tioQcis 50 nMin
2 tot &l L@%zﬁg vo u ‘ngg[@& @Q ?aésouélgeeé?:rt ivity
for 1UemPIMpPeEEsat | = 340 nm and 370C. The foll ow ng

i N Vit.r Borasmpoysd mmyonhﬂatd,lsam 1D ofl B AMNEtdER idtdEbin@Vedt piite, and bring
activity,and, ?Jo A %owtﬂlfsdj' fferent conpounds of the

present 1 nvention on one or nore of the PKs. Simlar
assayd EHnple Riecision28eP divtiongethae A dina chicametidnost 200yM Pétnpound in

3ousi Ng t sEhDMSO.LD0 Wl HEPES QVisdrifl dlilign)ar t . Several of the
assayﬁegf&ﬁﬁég&?mg% g6k are performed in an ELI SA

(Enzyne- nosor bent Sandwi ch Assay) format

( Vol IbrF'”aéP°"é?"t’at'°!3msay‘ Enzyne- Li nked | nmunosor bent

Assay, " Mmeageht (6ock@dnt) cal | mmuRed ognt, In2dsa9d. , Rose

and Fri edgarpgpAyy Soc. O Mcr op;ngl ogy, Washi ngton

D.C., pp. 359 371 Cener al proce ure is as follows: a
Bconpound Ps VARHERRMG t o

¢. MgCl, (4 M) 20mM

d DTT(1M) 2mM

e. ATP (500 mM) 300 uM

f. HEPES-200 mM (pH 7.5) 100 mM
40 9. Pyruvate Kinase (PK) 15 units/mL

h. Lactic Dehydrogenase (LDH) 15 units/mL

i. Met-2 peptide (10 mM) 0.500 mM

j- HGFR 50 nM

2. For a 10 mL reaction buffer add 10 pL of 1M PEP, 33 uL of 100 mM NADH, 50 pL of 4M

45 MgClz, 20 pL of 1M DTT, 6 uL of 500 mM ATP, and 500 pL of 10 mM Met-2 peptide into

100 mM HEPES buffer pH 7.5 and vortex/mix.



cells expressing the test kinase, either naturally or
reconbinantly, for a selected period of tine after
wovkioeh21884 the test kinase is a receptor, a |ip@niB2005/002837
known to activate the receptor is added. The cells are
| ysed and the |ysate is transfgerted to the wells of an
ELI SA pl ate previously coated with a specific anti body
5r ecoghi Addwupigergyrvest LRH anddiK, inlvgeaetionymiat Mig by gentle inversion.
phosp%m%,@apnb@gl react| on. Nonsubstrate conmponents of
t he cell sésc?g;ﬁn ghed away and the amount of
phosphor'y P85 °5’H’eieh%e O8bstrate is detected with an
anti body speci fii dabdianceevaygiength Ay pl¥d&phot yr osi ne
conpared with qomonsdm,cﬁhds t hat weri@nfipt cont act ed
Wi th a test copp eThe presently BhE erred
prot ocols for con uctl ng the ELI SA experl ments for
specific PKs i¥ JrHO#eE bel ow. Howd¥ér, adaptation of
t hese2.pned 85G.0loSCE Ractide infinte BacAGvel tiassag blbtéi ty of .
conpon or CTKs an
STKs, 5’ gﬁd ?L?_la&f Glﬁxied%&nﬁ]mm4gsa  well Of tmggsls \Rﬁap? éé e of those
ski | | ‘éd AP<h5 W08 SO PMS@'?{@PQ%&W@‘ odast ?%’é‘t!‘ oh@ssay pjate-
15meas us.e Mixwith aniaheEnnd bip&idAonmidial shaker.esponse to

act Is\lj@te Ip%nnceéat@fomsg?dfés&sgﬁ?eghgch i's a general
For ¢ A5t 0 yENGHs  sair el oLt vy P Bagceryaion s 50

to cel I sM_e,f»qjvtelstmlwgumh@ oest- ki nase, either naturally
or re@omaaga@%ﬁvuyfofﬂfm.&t&e&itﬂete,Wnrﬁ)afd gacof time after

V\,hl ch, est ki nase recept or
knovvn t g'he angwun%{n Vn‘rtor?ssa se r(r:%)b e used to de rguraa thealley(el 9faactlwty and effect of the

i nciiffgeent eomParndy f dhe P’Wé‘r'h‘fegf'ﬂ“ O"Q"ERW“P'%’&I“P sy §!§’g’é’rﬁssays can be
S UCesigried Blofdytitsache OesUidr iady Pie ugif tebbhiquas whiBlrioWly mitht i | S
added. EE\)%raﬁHP{A ta Lgfyg lno% g&j h% are pgl?t;rrﬁgc} %daWE'i_ESA (Enzyme-Linked

ei ther an anti - measuri ng

| or
¢ adBHRETAN Sangiiteh Assall msra?%ero!ea "2 Gt 13D, ‘EaPme-ypged mmuncsorbent
25C o rfisaayt” hnyel bfrplalcaldmmummozmw ,\kobe and Friedman, Am. Soc. Of Microbiology,

Tr anzmh@&p DY, ydpa§$§3:§71ﬁ3é§")éra-r toSedd2SYs foﬁovJéSQ @oﬁ\&)und is introduced to

aCi cgll[j %xglr?s&m? ﬁs ?es rlroﬁsse gﬁbeé S%/tgf@ Oé gec%{ntﬁ%gﬁ( ‘%f %Feqmed period of time after
i quhflymﬁgstg@m i8 A SFCAPIOTag digrind tkmowgfto aglivate the receptor is added. The cells
t r adis Fheasdpl tie Wy satel i6 frafereb @o Mg idlis ot . ELMK plater&vicadigl coated with a

30Reasg?tmcs ntlb%g %E%ﬂwg tﬁcﬁ S}Ix?slt %te%flt@e@rﬁét%spho%gglap& reaction. Non-

CatsubsNate CpMRgDents ofghe cpggsat@afﬁjua aqadgng#thg@gmo!nt%mhorylaﬂon on

4. teDsubditatdiRietected wh e kntihgdyBipédifiealty re{d)gﬂzMg\paos.’ontgosme compared with

Bovdoﬁ‘c?ol cofd thlalmé-'efaumomacte% B t&%omp%'&hdA 7888 ' n 500 m

PBS, 1 L{er Lhrough a Ao b LLel e EUCAL o PK

Fusi on proeEPTiv Skar REROT fbespiteing e ELShrmarmenocsette Pk s
351 |pneyidebeloRBEPWB(ef, fagzptatign of1tieke amptreditifor datdrininin@ithe add@) of compounds

DVEIGaindd othdr(RTREY1 a8 e 84 i5r € THI%AH STKs, is well within the scope of knowledge of those

Ades iR %} tri phosphate, Signa Cat. No. A- § 10.

nase lution Buffer: for 100 nlL, mx 10 m 1M _
HEPES aPthpassays deseribgd berain feasug ANk DYA gnage ingresponge to activation
S O dhf | PestdinadeOWHACHES| & Génein Bledsurdlof 2 Mostodiive Mespérse.r Gekerdl Procedure for this

4088 a%sﬂtls a@?ﬁgs J'(]:o FF%?I%N ﬁtr&u@&t tb 9&5 Mﬁﬁi&%&g\ge {Tgtr kg\]ag %}Wer naturally or

) anese lorid

ATF53‘?°ﬁ‘b’§ar!§36 f"r’rEl i period °h9(“?\lé’§eét”f“9'é o eptdiinase fs,a fgeeptor. a ligand
f orkndvn torhgtivate the @cefbtcrris afiddd. rAdtargaooiegion atitdastroveteightia BNGIlabdling reagent
dH2Gkn 3935 br&'k!l}lgo v (brdM) Broh‘tx?m@ﬁ& ¥ REQRY |48 eanl?;bﬁto?%beled DNA is

App
el e sl Pt By e oschiang s i to conto

4588,&,5'!38@COGIa@dH\LthQ%SCmma{ﬂdon(r) Instant M1k in PBS

and 0.1 nL 0.1 M sodium orthovanadate in 88.4 nlL TBST.

16. Rabbit pol ycl onal ant ophosphotyrosi ne anti body,

SUGEN, Inc. 17. Goat anti-rabbit horseradi sh

per oxi dase conj ugated anti body, Biosource, Inc. 18.

ABTS Solution: for 1 L, mx 19.21 g citric acid, 35.49

g Na2HPO4 and 500 ng ABTS with




sufficient dH20to make 1 L. 19. ABTS/H 2Q2: m x 15 nL

ABST solution with 2nm. H2O2 five m nutes before use.
w@06021884M HCl Procedure: 1. Coat ELI SA pl at espau/tB208/002837

ng Poly(Q@ u-Tyr) in 100 nL PBS, hold overnight at 40C.

2. Block plate with 150 nL of 5% BSA/ PBS for 60 mn.

3. Wash plate tw ce with PBS 1¥8n once with 50 v

He Add 50 mL of the diluted

5 %%Tmﬁgh% hBe nAss Purlfled kinase is diluted wth

K| nase Bhid tdshpiz R fobheasirb PRdsplciREsalIEak iR A polyQltathiddRid: tyrosine,

é%é%?éd(@?ﬂréﬁésog rqe@%gfo%lg%p%mg %ﬁ%ngfs/a?:%?anésgsn m%}‘J {] antsrghosphorypatlon of the

pl 8fsatg | ncubat e the ki nase/ conpound mi xture for 15

of 40 MM MnCl 2 to the negative

ToMelefids g fRBGers” N 0L 0 YRl Wt 2o tur e to the
ioal h. ot hedsm.w@bé ﬁell(Eﬂ@QﬂHtest Eénifeaahiby £ 2660556 0! S) .

Ingubat Foly(@ut% %%m %tq\g B?szﬁ} 500 mM EDTA to stop

reaction %BX“WMth TBST. 11. Add 100 ni
raBbit B chﬁa!aloaﬁﬂﬁﬂ P3008B di | uted 1:10, 000 in

An#i bodso mmiHEPESN Buffer to each well. Incubate, with

Shék' NYBio&in ra%ﬁg’sfflgémg'éég%ﬁnéc 8 urﬂ'?\‘?bumué grﬁégat N¥&Dass, in 500 mL

pl at e 3X W T 'ute |osour e

15 coRPBrdlierduough@i4-W e8I t anti body 1: 6,000 in Antibody
Di but i oPwrifiedf GST fusidrdistotdid Contdiningatie M&tlkinaiidmain GuBENanat
roegm t ey €, W th shaking, for one hour. 14. Wash
plate 1X with PBS. 15. Add 100 ml of ABTS/H 2Q2
sofut i ofP” FuEMSHMYGue H:0) BMSDy necessary, stop the
de®el optiemi anweaus (d50) Wi¢rasihe®-tripticiphate 1Sigo CA0Bo.AE5304.

20 0 2/ HGx RB&seVBilulion Buffer: 13275 Rl i 1€ML WW@% W;Q%h 0.4 mL 5%

e test filter. at 410 n
r oPIMERE Iy UM saprUE teiinetne o | Restkprm Bie At oo
Th &1-f ol P hBeagtiandfigurgder 18 a1l Bix@righlnt MmadganeseaRipiidesnd .02 mL 0.1
seMeuPe;d%eﬁeBm,gu and then evaluate the effect of a

oun@h qaltl\ﬂab&gnga% I\rﬁ;&hré: IFO(? 16§Lidﬁ]iixt 6{4 9\[ 1|h}| %?n%gnese cr%:r%e in 9.6 mL

S nt erm ni ng i ncorporati
25¢ o The foI |l owi ng materials, reagents and
pr 6z ed umleNcaeewgenmh dolypregytdne platek replied IStientfid Chtdiigdi $-72092
i n@pr pogO@tnm@Dﬁﬁsays Vari ances in speci fi c assays are

ed. Gen rials and Reagents: 1.
apﬂ)? opr’ ’5'P%dyl ?'@2\‘?’1‘0‘3””2' fof R0 5‘}5pf"8‘p?q At é%&%’Pr?@ePéWL 5% Carnation®
c elnstant M3k inBESANH &b evhli 0ygM RetugyestthovahBdatd\h 88.4mPRSST.

30 |OH76 A( R@éﬂaﬁp&woaatah@asho&sne@#aam mb&y duknan@pol is, I'N).

e Ml ecul ar
Bi ocherr{i)e aéfa%t' ra?q’fﬁ"f’rgﬁrﬁ?iﬂ He?x'd‘fﬁﬁ)°°'§'%9ateﬂﬁf‘tlb°(§r Biesopegync.
mole niIGCHamian: fernt b iybuip-2 angittig atid @549 o Nagh@OoaAdIEIS eng ABTS with
( Ch&ﬁaeammoncaﬁa@ulLa, CA). 6. TMB Substrate Sol ution:

t d . Roch
VoI e A PEOR Tt AR ahi it g s g use
35Wadhi ng0-BMIHE i on : 1X PBS, pH 7.4. 8. Al bumin, Bovine

(B§%):é fracti on V powder (Signma Chem cal Co., USA).
GehSF &l ®pr ocedur e:

1. Coat ELISA plates with 2 ug Poly(Glu-Tyr) in 100 uL PBS, hold overnight at 4°C.
2 Block plate with 150 L of 5% BSA/PBS for 60 min.
3. Wash plate twice with PBS then once with 50 mM Hepes buffer pH 7.4.

40 4 Add 50 pL of the diluted kinase to all wells. (Purified kinase is diluted with Kinase Dilution
Buffer. Final concentration should be 10 ng/well.)
5. Add 25 uL of the test compound (in 4% DMSO) or DMSO alone (4% in dH,0) for controls
to plate.

6. Incubate the kinase/compound mixture for 15 minutes.



1. Cells are seeded at 8000 cells/well in 10%CS, 2nM
AGninDVEM in a 96 well plate. Cells are incubated
womsntight at 37C in 5% CO2- 2 . After 24 hourBGT/IB2605/002837

cells are washed with PBS, and then are serumstarved
in serumfree nedium (0%CS DVEM with 0.1% BSA) for 24
hours.3. On day 3, the approprl%te Iigand and the test
sconpoun t |t aneously. The

r?{ilt i nggﬁf%Laoqg&QM lﬁnctl I?gthg gé\?latﬁ/e §$nn}5|| wreﬁlsee DVEM wi t h
o. Y% BSAMS P L ATHE M '["P‘\V@ tedbr F'bptherewﬂs (pXsert itheenqgplive controls).
| i geoubatdiot 5min. t est conmpound. Test conpounds are

pr q;oar eqdagsﬁqoymgégpﬁtw }é\éu&h ligand in a 96 well

pI ate, and seria or 7 test concentrations.
1theﬁNaf%P'ﬂ68’f‘§"'b?Bs1Tr gand activation, diluted Brdu

1oI abel i NAdd e@gehbbit poly@l6hal antiBlyEduted 1]1W;DBSA)Aninb‘5dﬂDiﬂﬁtﬁl Buffer to each
andydi NGoubs, Wi SHalind, m¥§)ﬂ ﬁger%h% rBhdyf L1 nal
concent ratu on | s ours. 5. After

i nd@bat ¥ w'étheﬁ% ng reagent, the mediumis
r ert8v ed Didyte alerq:elHﬁg’ @njdgategpapii-ragbit dnéibady 66,000 th Aritibddg Dbution buffer.
a g;@tBQﬁO ﬁL(Bé@Jvell ahd EXaRtat ﬁ)tgrln'tgrﬂ t@rﬁtu}eswaﬁgq% (fgrtQ)nmc{uV\Bl 1)
zan e s.ar ubated at roomtenperature for
45 it nutv’;cgagﬁ’jl % é)? %b%gscshaker 6. The Fi xDenat sol ution
is 1ﬁemmw1®wldw§mmoamtqappWﬂg the inverted plate
on 18. paﬁﬁ{ectats@f\f3 Is’to Md ervél@pn@qg@&tlérﬁv/ﬁhqwé(ﬁﬁlaﬁ @fdloﬁh!. it 6.5M HCl per
PBS, 200 s)asabocmg sol ution and
pl aﬂg is i ncubated for 30 mnutes at roomtenperature
on 13. pl &ead gitelor DynatechTMB7060 ELIRA mepdsrowitht thetest filterr at nwideM and the
20by retererdatmidigt eaodmt he wel | s are washed once with PBS.
Anti-BrdU POD solution is added (1:200 dilution in
PB&rdU HCBRRORATIONIASEAYS ) and the plate is incubated

for 90 m nutes at roomtenperature on a plate shaker.
8. The 3dRht fYETP BAYLY eollf enginerigd de) erpfesi et afieted gegprtgr and then
ri resalvege thia effasebfl sscdmpbunties interdshorPB&S actisitydof tided-k@ed DNS synthesis by

drld@fémhaﬁnd é}é{@ﬁwédrglﬁﬂati@ﬁ‘g\tottmmg on a paper towel 9.
uti o

25| nc u%a‘?@‘ﬁ'"? &ateg rﬁeﬁ%ﬁ"&ssa'}gt p'?CSg"ﬁé ta?rrﬁeé‘f”é{ tfr %JCB (' 4pe following Brdu
pI ancerratatido@psaymitMananses ipspatifivessaypaempted.s sufficient for

omet tlon 10. The absorbance of the
#ﬂ"%@' %‘eé'a'f‘rﬁ (P8t 410 nm (i n "dual wavel engt h"
m)qe V""rﬁba?)pfobrliaﬁﬁl' ahgading at 490 nm as a reference
wavel en nat ech ELI SA pl ate reader.

HGP: | ndgﬂee%i’p’BP’&ﬂ?? P8 Pbe4t i on Assay Materials and
30Re&gent 8rdU] LatRtingo iiergeaht 1h umininHEBS,( QHTY.4(Rbihe BdIBould(, Biochemicals,
R&hdRnadordTmN). | nC. USA). 2. BxPC-3 cells (ATCC CRL 1

687). R
pr db et aDergk PRt hg a8 iaa iy Bedhufient indbreadts -,
RPFt  1096tEBdU-PRD, "@GSWOFOWﬁt@!'bOQbICP@umeé withcpeinxidese (Chemicon,
ovaemeghtcat 370C in 5% CO2. 2. After 24 hours, the
Scel llg OaﬁﬁBV%%Q%% %Itln)np g&amg%ﬁwﬁ @'ﬁ/l%osr’e%g%u rgg}c’i\tearl-‘i\é)ehe Molecular
24 Brpamca'%'"d'mp?j'awe 25 nL contai ning |igand
(pr7epar €8S Wastingraglutién i 1X ABBMH 7.t h 0. 1% BSA; final HGF
come i s ABQin Wlm—hsﬁflqa&€§t’ p&rﬁ@ﬂ@lﬂmgéhﬂ&lé&iw) to the
cells. The negative control I's™recelve
selQgneralifeezeddtM W th 0. 1% BSA onI y; the p03| t | ve
cont rol cells receive the |ligand (HG-) but no test
0 cortpoun@elisreeseeded #hR9A gisielEn 0% Bar2et Gin inPMEMina 96! plate. Cells

fl RAY indeBPAELNLHiGhtiaP87°Eh SEESH f ree RPM with ligand in
a 96 well plate, and serial diluted to give 7 test

corcent A8 |26 Aurs, therfefisare yfash@ﬁ Wit B}, @agd ther #ig serum-starved in serum free
C omedinhr@bCODMEN witke 8.t %e@SApIOLEdthours 100 MM and 1: 3

dilutions are used (i.e. final test conpound

concentration range is 0.137-100 mM.4. After 18 hours

of ligand activation, 12.5 nL of diluted BrdU | abeling
reagent ( 1 :100 in RPM, 0.1% BSA) is added to each

wel | and the ceIIs are |ncubated W|th BrdU (f| nal

T - A~ A A r o ~



Anti - BrdU- POD solution (1:100 dilution in PBS, 1% BSA)

is added (100 nL/well) and the plate is incubated for
w@ommsses at room tenperature on a pl ate shaker/i1B2805/002837

Sanme as Ceneral Procedure. 9. Sane as Gener al

Procedure. 10. Sane as Ceneral  Procedure. Cellular

HGFR Aut ophosphoryl ation Assay 108549 cel I's (ATCC) were

ﬁ:g:lﬁ}’ in R(?sr{\‘/:dg’y @S%}éyaé; Bﬁhété Ilﬁﬁﬁean%eﬁﬁéjQ% ch[Haaﬁd Qa'?@‘%&d Ll the cell

nd
ovePRiigRTousy T 'efeatw%fméf"tvaejﬁ FEite SeBi ¥ QUEN W8 50 S BOA oy te
t 0 Rdstives¢anire) elis oereive the diggriRFvt nortedt cOBRGUBEARSst compalnioare prepared in

of $dagn irddIMEM GithSigaa irfa FEOHR Plafe Qanti Béhalﬂt' dﬂﬂt&ﬁorair\gst concentrations.

R Pl e Al UGS B 100 o, 01
1%el B2A) \ﬁédéeqﬁfﬂg Hegells ﬁ@e"‘%?al‘eﬁ' withRroN4irgicancenr aF'BSSﬂblFMD for 1.5 hours.

t hes | ysamer indubstioh waim tabdlingvedagent] i theLi@flimk rdinoledvbyNdeXitdhg and tapping
in thl,Bﬁiserfqu)la'ier (ﬁ'{]ac‘fafpre; B&ﬁt Q-'l)@)el%Q sm’oh |sga%aéd @8&/\&&? Qﬁc} the plates are

coated late (Pierce I ch pre

antT ”PE%‘E? é‘?ﬂ"\t f t‘("ZVhﬁ“’E‘ﬁ?f’(ﬂ"étp@ﬁ S@@‘f' The pl at es

wer® i nclinb &ixBehabsostion ig Indmosgd by de@ndnychnivpbiaglithadirivérteli%iiate on a paper
15TWet€WeI29I|IR 1 a&’o@@(é’/@d’ehﬁﬁé@d’}mﬁ('lm 2é'dRE7V\P X%Qa@aﬁ@lmgasogléhzgnd the plate

t he at e m nut es
e Bt o B B et i e e B and Th
perbxi dalde bleeingtsplytion iy remeved da decdnt®ig Red thg Weliscase walsthed| once with PBS.
andaritirgzauord B doilitdh isl&idea (HLEOBS!«IunImﬁ PESA64,] BYA, BB HLARA BN the plate is

st ogggae@%r SehRg aPan%?ng%g% on atpa sSRadfr € Measur ed at

m usi Ng a Spec kffso val ues were
20 al&ul at'da apgpo umegafei ip fq"r?gew qeeantingrand FiosingrtagrwellsyS times with PBS,
an aérylsthesnlatﬁempdlbyld@ertmb abdtepping\oe & papentower e measur ed for
HGFsR ' nhr*n/@ Edb%t@?&ldu}{d ﬁ&’add&&‘%@%/@eﬂ%ﬁ%ﬁﬂ%&'f& SR fHhutes at room

TTR a] W?re obt ai ned usi n%
o PIRTE O0:H A Sl Bt 675 SRIoBIE: Fibei ke proigmatis defgpton.

dat ¥- weriie atsothanve df thessamgles are mEasduredlabd10 FGHIR “dual wavelength” mode with a
25AUt MPNOSHMYQE 390 Akni &7 réEBAK WalMrigthPdn aVﬂ%&&h@L%A%a‘i&&b&?d

above. Wiile the invention has been illustrated by

refwmmm_ampr ef erred enbodi nents, those

killed in the art will recognize that variations and

rde'?t?'@'a?tai"%ﬁ%agﬁ’ﬁil be made through routine
experi vention. . Thus,
Eho1 nvanes R iy REEHL K8 by SERL REys e ™
f oregoi MPEESEIAICCSRL- 188D t 0 be defined by the

303 p pRanthinihg Mageriars armiRibagent) as abopgi val ents. Al |l references
cited herein, including any priority documents, are

herPéB‘S?d‘l"ﬁcor porated by reference in their
entjreti tignericall
pur e co éégsun 8'?&? g?r?u‘# aceT}‘/ "\X%"e'rnééi]:ﬁ n@y"i és%\f"o? QE:F?AZ’.""“& Cells are
R1 ipeybaied evemnighf af $75@in#)a¥@gen, hal ogen, C6.i2 aryl,
5 12 menler 2ohdRt ¥
35rrenber o heétiler}oggp fab Qg\fsliée w:gi)ﬁ ?wtrW %@é‘ﬂék &e(j% starved in 100 pL
_ () Breg medieR, "NO%“ 0.1%BEM | “°““BOQ NRAR5, -C(O NR
4R3. - NRhGaD}.R5 5l conGirriyRgy Nireiated aQ (Bynall ik RPMI &ith B1% BSA,; final HGF
a' k&ﬁ’cy ls; ZO@H&mQ?anésteé\chMwbl'\ds A EHIERG bhe lelg r 3SRk BISWeIIs receive
onaII d one or nore 8
P sl aRrum2F BNl e BIA R e pesvey ot Rl acovecie fgand (HG) but
al kprigst con@Burii2Tesy@impalnky bre pEPard@ataniples thar finkCoontuiiaion th serum-free
aohetpging Q)lth fg4Rd ih Q.96 @elﬂ-aatml\&@%ng@ oﬁﬁ&ﬁs 9 Yost cor%eg}:ﬁgﬁ Typically, the
ng ghe%(ﬂejl ﬁg)nggntr)awoaepg cgmpoual @RJOQ Ri}ﬂ) ﬁmﬁﬂ '3 dilgieneare) Lpeg (i.e. final test
- ( CRBRYNG QMEINERN rangGRERT7-TONGRLRS, - C(=NR 6) NR4RS,
-NRAC( O NR 5R6, -NR4S(O PR5 or -C(O) NR 4R5, and each
hydrogen in R2 is optionally substituted by R8; each

R3 is independently hal ogen, C 2 al kyl, C2.12 al kenyl,
C2.12 al kynyl, C3.12 cycl oal kyl,



C6-1 2 aryl, 3-1 2 nmenbered heteroalicyclic, 5-12
menbered heteroaryl, -S(O nR4, -SOZNR4R5, -S(O 20R4,
wo NOR/0218BR 4R5, - (CR6R7 nOR4, -CN, -C(OR 4, -BO/D2005002837
-0(CR 6R7 nR4, -NRAC(O R5, -(CR6R7 nC(O) OR4, -(CR6R7
nOR4, - (CR 6R7INC(O) NR 4R5, - (CRGR7 nNCRARS,
- C(=NR6) NRAR5, - NRAC(O) NR5R6,” ‘NR4S( O PR5 or -C(ONR
H% eaﬁt&é W R R @adihnde 120h BRhdDeral Rdbink HaGdh B¥ oo in ew

f orq,}]‘%aB@é lslazid%pr {;Feagrgw%?n%ﬁﬁglls e |ﬁ<é1p§tp% mt prdU((/{g\al eppcentration is 10
cyaivp ek kydur.or 3-12 nenbered heteroalicyclic group;
ea R4 s i ndependent |y hydrogen,
hasggensa'%safzé%gféW°mcéé 2 al kenyl, C2.12 al kynyl,
c3-812 c§i’1‘eo%f‘IWP’a REgefU'® aryl, 3-12 menber ed

10het7er oalrhecyaking solBiod B rmb:ewmcmngaarmahg/ ellsaare waspied uge with PBS.
Of A%f} BrdEi-':raoDFi@lut”FkSPP'ﬁj 1Rd0 BR&RAGH bss, tﬁ)%%@a&&b& r(ﬁ’&ﬁ[i./v@e‘il)oéﬂd the plate is

be%ter W t enltrog whi ch they are
bod??& atggdor A misHigR ' '?95“ PORFAAE 2 1 Elati shatehber ed
het8er oaBarog/as| Gepergl Précedur@ nenber ed het eroaryl group

optg. onabg,yeméiamrmd@eto 3 additional heteroatons
S; or any two of R4, R5, R6

1sselgcte and

and%R7 g%%enacfr% é'tah °°§g\“n% carbon atom may be conbi ned

t o 4egian gy C6-1 2 aryl, 3-1 2

rrerrber edsd%bl&r(mtc)we&l us€d iDthisasshy 2CEm rm&rs%dddaert 6 growtilmedia (RPMI

0 t :J@F{gﬁgqnt @i\belllyﬂsgg‘?%ltur%gﬁérn gﬁ{ﬁat &'RQ? @P%tn ?mén? Cf.ZeII? ‘fvere exposed

halt?) ﬁ\@ ﬁtarvé?n j_\'?dla|(§WI + (@5%6 %Pﬂeﬁwnons@ thfznrﬁqltRS§ I>1\59|'e added to the plates
20C3-ah@ incybaied at &AAC, foCE hAR.  Bellg IwereSthdristimeiialeelrtgychdding 40 ng/mL HGF for 15

hetgheal '@%@ér&waeﬁe&%o@ﬁm l@dlam Y hnd thdsed.- T iysates were

- O gt 1B s g3 hetoh o5 s 95 95 o & awé%j:f coated plate (Pierce)

hetvwich #p$ @ry-gmteg)w@ranu ﬁﬁf(F{}mt@gqn (@nugg Lahomieriee)d The plates were incubated
hetémight ¥l 4 °c a8 WasHag hitrhipcta@e Bo inPBSTor sSvedtimie® NAk- wzo (Santa Cruz)

25?1 3@% dl‘eu%td %ﬂ %ﬁéeﬁ%%he’&i?&% for Eimﬁntgﬁggu%itlo% lP[é e% Pv%reqhen a@grfg again and
ar yTMB @’%Eaﬁ?é?g%'ﬁ@dKH@S%%¥P’W ¥p$ @ddeg 3132 "’Pﬂé‘?ﬁﬁé‘rf@fwo minutes. The
hetreactarwab then Sofded By addinb ODDIRMERD),. PR{eOWtdbeasurblRt, 0D-A8 nm using a

f"ﬁ%ﬁtgr%ﬁgg%zp @%alueg}ére aE(uIQ)eBby (¢ CRg %%% 4ﬁ?gur parameter analysis.

-NR4C( O R[F@RB‘S ,\t@ag( qsgger%fnea%(e@)f RRARER ingipitiop aglivity: the data are
30rayshevavrin mechwExdmpie. r | Kigdaget @mameobbtadinedr usings Uites tHGFRe Gbntiofious-Coupled

A tSbeétr@brmoﬂle@g hZsagy Gn@aldsy | data3-wefe MBIRRIL ising the Cellular HGFR
het e;og menber ed

°}§%k'°" of P Y gfih ?fwngt'arﬁﬂ?fcrg’ﬁgﬁbﬂydr ogen in R9
and_RIOWH g1 iryepo yas st sty ReBroremch pcls g preed

I Nckerpeditkary thyselsrile@ie he afbwill Zecagrizelthat (AvRticHs AX Modifiedtioh€ may be made
350thﬂ1rQl§bln E%I ine egg?]rﬂr?enéﬁ&ﬁlan? Sﬁ’a&% WlﬁVﬁ%Eo helthgg %l |hv%Xt%|nllsC|htended not

etero

_ Ot? @_@’uﬁa@y the LOWPIB%PWIPHOH byt t? MS'I’T@G byghea?%ppnded claims and their
- O-ea@¥dlePsn( 3- 12 nenbered heteroalicyclic),
- O ( CHZ (e@r&w@es’@l@@ﬁér@ﬁi I&ﬁlﬁﬁé QRY prlotity Qi()currgwk Q'E “fl@ﬁplncorporated by

rfg en.in. % heS opt 1 onal subst it ut ogen,

()—|e SRR hePESeSt Kyl whi ch may be parti al I y or fully
hal ogenated, -0-C 1-12 al kyl which may be partially or
fully hal ogenated, -CO -SO or -SO2; R12 is hydrogen,
hal ogen, Cl1-12 al kyl, C2-12 al kenyl, C2.12 al kynyl,
C3-12 cycl oal kyl, C6.12 aryl, 3-12 nenbered
heteroalicyclic, 5-12 nmenbered heteroaryl, -S(O nR4,
- SO2NRARS, -S(0O 20R4, -NO2, -NR 4R5, -(CR 6R7 nOR4,
-CN, -C(OR 4, -OC(OR4, -QCR6R7)nR4, -NRAC(O) R5,
-(CR6R7 nC(O) OR4, -(CR 6R7 nNCR4AR5, -C(=NR 6) NR4R5,
-NRAC( O) NR5R6, -NRAS(O) PR5 or -C(O NRAR5, and each
hydrogen in R12 is optionally substituted by R3; each
R13 is independently hal ogen, Cl-12 al kyl, C2-12
al kenyl, C2.12 al kynyl, C3.12 cycloal kyl, C6.12 aryl,
3 12 nenbered heteroallcycllc 5-12 nenber ed

oy ~7 ~\ NN R IS A SN




-S(O 20R4, -NO2, -NR 4R5, -(CR6R7 nOR4, -CN, -C(O R4,
-OC(O R4, -Q(CR6R7)nR4, -NRAC(O R5, -(CR6R7 nC(0O) OR4,

WO ¢ORORBINOR4, - (CR6R7 nC( O NR4R5, - (CR6R7 nNOFRAREB2005/002837
- C(=NR6) NRARS, - NR4C( O NR5R6, -NR4S(O) PRS5, -C(O) NRARS,
-(CR6R7) p(3-12 nmenbered heteroalicyclic), - (CR6R7
n(C3. 2 cycloal kyl), -(CR6R7)MOTs. 12 aryl),

5 (CR6R7)n(5-1 2 menbered hetergg)ar% - (CR6RY

O) NR4R5, or -(CR6R7InC(O R 3 groups on adj acent
By conbine to forma C6. 12 aryl, 5-12 nenbered

het1er oany bnantoBedcaicyued @apbynd odibrnital menber ed
heteroalicyclic group, and each hy,grogen in RL3 is
optionally substituted by R3; each mis independently
0, 1 or 2; each n is independentl 2, 3 or 4;
each p is independengily lcay 2;vy armaceutically
acceptabl e salt, hydrate qr sol hereof . 2. The
conpound of claim rogen. 3. The
conpound of cl ai . 4. The conpound
of claim1, where s Nand R2 | s hydrogen. 5. The
compound of claim sexein Y is MR12 . 6. The
conmpound of claim1,[wher&n Y is CRI2 and R12 is H.7.
The conpound of claim 1, wherein RL is a furan,
t hi gene pyrrole, pyrroline, pyrrolidine, dioxolane,
oxa: t hi azoI e, imdazole, imdazoline,

10i i dazolisdi %€Rpyr azol e, pyrazoline, pyrazolidine,

[ SOXaZOhE,|s kéfe@fehlffbﬁphﬁkog@%aﬁm@éﬁ)' €s12 taWI gz Ehembered heteroaryl, Cj.2
th' ﬁ"'ﬁz B{rﬁ@e‘?ed RES bietls ol ?c pé(?ﬁﬁi’ ﬁmepfcghpnggg)bﬂ CN, -NO,,
pyr’ ﬁ’?"(':ﬁ n%é NByFY aSIQUNR’ Fbl HE%@X%GCH‘H& )Hﬁlﬂn-@ s Bikylt Gascfkenyl, and Cog
azialkyrgi; arel each hpdregeylin Briooionaliyshbeéy By\ds ogeie RMgrftbs:i S
150IOt I onajt Mh;%%@ént hélé&;ﬁ%, ?}’aﬁc%alkclgleg Qfgrﬂtlr@ OlyeiSdudl B, aryi, 3-
het ghF‘SQEVFd 'QFe(ﬂi Yoligy R B APeFRA ISR “${ORE"-80NRR’, -5(0).0R", -NO,
opt-NBifiI {GR°R'LOBL i-ENit-6(D)BY -QE(O)RSr -GIORE" )RS, -HIRBC(PIR®, CR°R’),C(O)OR’,
TRe(cqwmcmds Qb (RRYNATRE, W@(cgtuﬁsﬁ hlkFSS(gny ﬁ; %ggg:goﬁliﬁ“ns and each
%%&%nﬁln% 5 °Pt'°"7q':y S“bghb]"sd %ﬁ%ound of fornula | a '
20\zher ej neacly R, i§ indepandeTitly hatageinsCaz ilkyl.aPr,12 alkeny, pengalkynyl, Ca, cycloalkyl,
Py CeRl @y, PYZ mebéted hprgiohiRydieli 5162 ndsn%@b fh@t@soa@P(aG@ &R, -SO,NR‘R®,
thiggnbRs, Ndl) Cﬁ\ﬂ?‘ﬁ* ﬁg:dﬁ 6§Z°|ch | so 6 gf&?ﬂs R, -NR‘C(O)R®,
i so(f:ﬁlpa)zgpga/R4ox&ﬂ %i@ﬁe “CR %k@@“ﬂfﬂl a@ﬁﬁbl“@“ ﬂoyr‘ﬁ@f"":‘ﬁ)'\'ﬂ"ﬂ5
py rNFdC(Q)NRSﬁf PR B @) M or G{Q@NBIFR, ealo hyalrgbr iN &Y’ istHptidha®s@bstituted by R°,

25t NbRIEY JARE bl tRjacdtY Etbﬂ@ﬁ\h@&)mbmérté ARSI BE:, argly‘f» 9 }ngr%bereq heteroaryl, Cs.
I ane, azitidine or

glr %%%goag(ﬁ'd*%i\%ﬂe'ﬁgfﬁdé’ﬁ'@wa?cﬁc"?&i’°f’% optionally
subst i t eackd’, By AXand Bais nde@niently mdeygem t@indehyCihadlkyg e, aBenyl, Cs.1o
12 amyrigly .., EycBalyl K Waryl, 322 hémBdréy/ ﬁBféroah licl 542 membered heteroaryl; or
e PaPak S i hCana? Bl 8 e REPRE A, pv. togpipgr it o ivosen o
30 _ S@lﬂm%are bog(lc{;)})g gzqumed tgdprm a Rjtp ‘kﬂ:@embe(e@ﬂ@tﬁ’pylm or 5-12 membered
Chbteroﬁ(,l@)dw,pptlen@]rf Edntdthing-1@6 GRA&IgnaRbteroatyd G£163t&DHom N, O, and S; or
ﬁ&g ga%nd R( 633 Rg %Ki&@ e car&oﬁoﬁ?mqué)zoun%%neg to form a Cs.q
cyc 05 1, Ce12 aryl 3 12 me bered ?1eteroallcychc or 5-12 membered heteroaryl group; and each
hydrogen in R*, R®, R® and R’ is optionally substituted by R?;

35 each R® is independently halogen, C.s, alkyl, Ca.; alkenyl, Cy.12 alkynyl, Cs1» cycloalkyl,
Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -NH,, -CN, -OH, -O-C,_,
alkyl, -O-(CH;),Cs.12 cycloalkyl, -O-(CHz)nCq.1» aryl, -O-(CH,)q(3-12 membered heteroalicyclic) or
-O-(CHa)n(5-12 membered heteroaryl); and each hydrogen in R® is optionally substituted by R":




-NRAC(O) NRE5R6, -NRAS(O) pR5 or -C(O NR4R5, each
hydrogen in R3 is optionally substituted by R8, and R3

w@emapsisen adj acent atons may conbine to for mBeCTOB2005/002837

aryl, 5-12 nenbered heteroaryl, C3. 12 cycl oal kyl or
3-1 2 menber ed heteroalicyclic QL oup; each R4, R5, R6
and R7 is independently hydrogen hal ogen, C 12 al kyl ,

£2.1 2 al denp! and@P° &Zmda;kelﬁwhw hyd@éerl%als |@§‘J éﬁ&l Corg c%&kyl Cer2 aryl,
ar yb-12 %eﬁ%er@?'@ék‘%ﬁc H%t E?é’%‘ égd rﬁtgrogp{é OB SN, -S(0)OR",

oar 1 or arg
t he éme 7r G X‘d'tQﬁ'n e, -COYEE hEOCQIRE, h-NFIRONR’t r-@RSR).C(O)OR"
t o WAREN.NGRER®, aNR'CHD)NRtRY, -ha‘siopki ered(d)RRROTANGA RS rﬁe@ cbbine with a
nenw:@&ﬂn bt @ aQabdtitbktlof & toOfBrn!r:’a é5212 gﬁﬂ%g{ het Boregt I:\é/teroallcycllc Ce12

ro t.,onal | ontai njn T ona
ﬁet %?'o%{gdrbrsmemb ’é%f‘%amf‘?"dm secﬁo Ai170d gach giydregey in RYcand R is optionally
R4, s%"“tﬂ@yzﬁhd R7 bound to the same carbon atom may be
conbi neckattoR @fifbeperidant} RAYGEh &), Mkw cXBalko he@,}’é cloa%y‘lce 12 aryl, 3-12

WE”?'H&BL%% fefh ﬁc@ﬁiocy ¢ mgmberedifkrcﬁg}? n&g, 5 AHYIRO-(EH2)Car2 cycloalkyl, -O-
opt &E‘ﬁgﬁwafﬂg uB’s(Pf"t)d? égmwbq@ heteredicyRi:).i -6-(C il Gpiermbembley heteroaryl)

Hhal eygen, an@gach Dydrbdeyilin R'CR. oi:t?onaﬂyl%ﬁﬁ&ﬂ{utedghél?geﬁl BN -C,p alkyl which

C3-tha u erfate
o % lgf)N@;BéPtﬁh)lef Ily%wg rr?TaIte ﬁbﬁ C, Croff ﬁ&% ewrmgcar V%e er}_ﬂy or @N halogenated,

-2 al kyl, -0-(CH 2 nC3-12 cycl oal kyl,
-h 0t ( CH E n@Bydlcmearfy!Iogen Orib Qkﬂ)%@ﬁalﬂeﬂylf@%yﬁw Cs.12 cycloalkyl, Ce.1, aryl,
et BT alemba/éd h&éro&kydné}i@"ng%%eﬁf ﬂl%%rg?rgoo g?)[no asl‘,(?zyg ‘R®, -S(0),0R",

21t RE0AT Yol

5 ny
subst i LA ed’ bar}gﬁ%ﬁ"@ac ﬁ))ﬁlo -Pe( q)'?]dep%%fi@ﬁtﬂ y -NR‘C(O)R’,
hy dFSHBMC (Qigf‘ogeﬁm °)NER‘R3 kﬂ—NFﬁblRﬂJ# CINR'T@INRIRS, -NR'S(O),R® or
CB. ng@)umw andBeakR hyRsgae ek |£18€{i8ﬁéh§15db§fi{&i£d By R g ( é)220R4
nme ere 12 -
N% %%{JH?Rsfs‘?r%%%lﬁgw%%g}R QCNA%O@EH; @Y. Cerpalynul Cs.e cycloalkyl
NRAT( Resred briqefiends; 5- 1@0R@R$f@l\l®kﬁcﬁ@l -S(0)nR*, -SO,NR'R®,

25, NR&(@QzQﬁI\IRB% —NRAERA SCEIRDRER D FCN, CE@)AIRIGSD éi:& RstR“ NR‘C(O)R®,

30' nde Qﬁnéj%[“ %4 J??ﬁ R bary

40

45

”HY(WHC@OW t heReA™), oW, aQ@@hqfc@,@sta n,z EQNEHBRm Blnre NRRS,

Atg yGl oal K
het er Og(FI cy ol c&%@ F% a' ﬁ BIR 55 %f?’tﬂér @gmbered heteroalicyclic), -
het &R &ar Gz r ?m'galms edCR"B")ACsanatylk acCRIR G g e Memberdd heteroaryl),

an (dCFﬁQBOnG(G)NRstl n@RY),8 gﬁ‘t Rtalél;o%gs Hag C%Z’ef&ﬁafﬁwﬁ]combme to form a Ce,-

23y |a§ ){ Qr Frefepkeased heteroallcycllc group, and
hef"% %%PW&WC'WBWM'YMGP@WHHer oaryl, -0-C 1 12

al kyl , e@ma@%eﬂ:ﬂ/wysﬂgal kyl, -O (CH2 nC6-1Z

aryl, -&ch %o%é’hn%n%ly n‘? het er oal | cyclic),

-O(CH2 6 ed eteroaryl) or -CN, and each
hydro 'Swﬂfp?'@efzﬁ'w Pohal |y substituted by hal ogen,

- OM, @ Rhampaceufivally @ccaptibid sainvnydriate oBsovaR tieadot. i al |y or fully
hal ogenated, -0-C 1-12 al kyI whi ch nay be partially or
fubly or -S2; each R13 is
i n%epe@en%ﬁpouﬂggfgﬁgw \”@,‘i'e'ﬂf ﬁthPge”CZ 12 al kenyl,
C2.12 al kynyl, C3.12 cycloal kyl, Cf5-12 aryl, 3- 12
medrber eﬂmehaﬁpbnﬁcﬂéficﬁmci, bvﬁereiﬁYls?N,rrerrber ed heteroaryl,
-S(O R4, -S2NR4R5, -S(0O 20R4, -NO2, -NR 4R5, -(CR6R7

% (gl\l &@ -OC(O R4, -0(CR 6R7 nR4,
4C( G REMPORSE KAV eIRY is N e Ry crced,
- (CR6R7JINC( O NR4R5 - (CR6R7 nNCR4R5, -C(=NR 6) NR4RS5,
- NRAC( GhblBonfpB6nd of MRAS( @faiv.s&?o) NRARS, - (CRBR7) n(3-1
2 menbered heteroalicyclic CR6R7)n(C3-i 2
cycl oal kyl), -(CR6R7 n(C6-12 aryl), -(CR6R7)n(5-1 2

er GHE RIPEUNSDf IR, 1, whefdBRE RCRIGHRYRMRS, or - ( CR6R7
nC(O R4, R13 groups on adjacent atons may conbine to
forma 06. 12 aryl, 5-12 nenbered heteroaryl, C3 12
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each hydrogen in R13 is optionally substituted by R3;
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cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic or 5-12 membered heteroary! group; and each
hydrogen in R*, R®, R® and R’ is optionally substituted by Ré;

each R®is independently halogen, C.,, alkyl, C,.1> alkenyl, C,.,> alkynyl, C3.4» cycloalkyl,
Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -NH,, -CN, -OH, -O-C,.,,
alkyl “O-(CHg),Cs.12 cycloalkyl, -O-(CH,),Ce.12 aryl, -O-(CH;),(3-12 membered heteroalicyclic) or
-O-(CHz)n(5-12 membered heteroaryl); and each hydrogen in R® is optionally substituted by R'":

each R® and R is independently hydrogen, halogen, Ci.12 alkyl, C.12 cycloalkyl, Cq.+5 aryl,
3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)nR®, -SO,NR'R®, -S(0),0R*,
-NO;, -NR'R®, -(CR°R),OR’, -CN, -C(O)R, -OC(O)R’, -NR‘C(O)R®, -(CR°R"),C(O)OR*,
-(CR°R"),NCR*R®, -NR‘C(O)NR°R®, -NR*S(0),R® or -C(O)NR‘R®; R® or R™® may combine with a
ring atom of A or a substituent of A to form a Ca.12 cycloalkyl, 3-12 membered heteroalicyclic, Cq 12
aryl or 5-12 membered heteroaryl ring fused to A; and each hydrogen in R® and R is optionally
substituted by R>;

each R" is independently halogen, Cy., alkyl, Cy.1 alkoxy, Cs.1> cycloalkyl, Cs.1, aryl, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -0-C,., alkyl, -0-(CH>),Cs.12 cycloalkyl, -O-
(CH2)nCe 12 aryl, -O-(CH,),(3-12 membered heteroalicyclic), -O-(CH,),(5-12 membered heteroaryl)
or -CN, and each hydrogen in R"" is optionally substituted by halogen, -OH, -CN, -C.1, alkyl which
may be partially or fully halogenated, -O-C., alkyl which may be partially or fully halogenated,
-CO, -SO or -S0,;

each R™ is independently halogen, Cy.1, alkyl, Cs.1, alkenyl, Cy.1, alkynyl, Cs.12 cycloalkyl,
Ce12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(0),R*, -SO,NR*R®,
-5(0).0R*, -NO;, -NR*R®, -(CR°R"),OR", -CN, -C(O)R’, -OC(O)R", -O(CR°R"),R", -NR'C(O)R",
-(CR°R"),C(O)JOR’, -(CR°R"),0R’, -(CR®R"),.C(O)NR'R’, -(CR°R"),NCR*R®, -C(=NR®NR'R®,
-NR'C(O)NR°R®, -NR'S(0),R®,  -C(O)NR‘R®, -(CR°R'),(3-12 membered heteroalicyclic), -
(CR°R")n(Cay2 cycloalkyl), -(CR®R)(Ce1o aryl), -(CR°R')y(5-12 membered heteroaryl), -
(CR°R"),C(O)NR*R®, or -(CR®R"),C(O)R*, R groups on adjacent atoms may combine to form a Cq,
12 aryl, 5-12 membered heteroaryl, C,, cycloalkyl or 3-12 membered heteroalicyclic group, and
each hydrogen in R' is optionally substituted by R,

each m is independently 0, 1 or 2;

each n is independently 0, 1, 2, 3 or 4;

each p is independently 1 or 2;
or a pharmaceutically acceptable salt, hydrate or solvate thereof.

12. An enantiomerically pure compound selected from the group consisting of 5-Bromo-3-[(R)-
1 -(2,6-dichloro—3-f|uoro-phenyl)-ethoxy]-pyrazin-z-ylamine; 5-iodo-3-[(R)1-(2,6-dichloro-3-fluoro-
phenyl)-ethoxy]-pyridin-2-ylamine; 5-bromo-3-[1(R)-(2,6-dichloro-3-fluoro-phenyl)—ethoxy]-pyridin-2-
ylamine; 4-{5-Amino-6-[(R)-1-(2,6-dichIoro-3-f|uoro-phenyl)-ethoxy]—pyrazin-2-yl}-benzoic acid; (4-
{5-Amino-6-[(R)-1 -(2,6-dichloro-3-ﬂuoro-phenyl)-ethoxy]-pyrazin-2-yl}-phenyl)-piperazin-1 -yl-

methanone;  4-(4-{5-Amino-6- -{(R)-1-(2,6-dichloro-3-fluoro- -phenyl)-ethoxyl-pyrazin-2-yl}- benzoyl)-
piperazine-1-carboxylic acid tert-butyl ester; 3-[(1R)-1-(2,6-dichloro-3 3-fluorophenyl)ethoxy]-5-[4-
(piperazin-1-ylcarbonyi)phenyl] pyridin-2-amine; 4-{6-amino-5-[(1R)-1-(2,6-dichloro-3-
ﬂuorophenyI)ethoxy]pyndm-S-yI}-N-[2—(dimethylamino)ethyl]-N-methylbenzamide; (4-{6-amino-5-
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{(1R)-1-(2,6-dichioro-3-fluorophenyl)ethoxy]pyridin-3-yl}phenyl)methanol; 4-{6-amino-5-[(1R)-1-(2,6-
dichloro-3-fluorophenyl)ethoxylpyridin-3-yl}-N-[3-(dimethylamino)propyi]-N-methylbenzamide; tert-
butyl 4-(4-{6-amino-5-[(1R)-1-(2,6-dichloro-3-fluorophenyl)ethoxylpyridin-3-yl}benzoyl)piperazine-1-
carboxylate; 3-[(R)-1-(2,6-Dichloro-3-fluoro-phenyl)-ethoxy]-5-[1-(1-methyl-piperidin-4-yt)-1H-
p'yrézol-4-yI]-pyridin-2-yIamine; 1-[4-(4-{6-Amino-5-[(R)-1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-
pyridin-3-yl}-pyrazol-1-yl)-piperidin-1-yl}-2-hydroxy-ethanone; 3-[(R)-1-(2,6-Dichloro-3-fluoro-
phenyl)-ethoxy]-5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-pyridin-2-ylamine; 3-[(R)-1-(2,6-Dichloro-3-
fluoro-phenyl}-ethoxy]-5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-pyridin-2-ylamine; 3-[(R)-1-(2,6-Dichioro-
3-fluoro-phenyl)-ethoxy]-5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-pyrazin-2-ylamine; 3-[(R)-1-(2,6-

_Dichioro-3-fluoro-phenyl)-ethoxy]-5-(1H-pyrazol-4-yl)-pyrazin-2-ylamine; 1-[4-(4-{5-Amino-6-[(R)-1-

(2,6-dichloro-3-fluoro-phenyl)-ethoxy}-pyrazin-2-yi}-pyrazol-1-yl)-piperidin-1-yi]-2-hydroxy-ethanone;
3-[(R)-1-(2,6-Dichloro-3-fluoro-phenyi)-ethoxy}-5-[1-(1-methyl-piperidin-4-yl)-1H-pyrazol-4-yl}-
pyrazin-2-ylamine; 1-[4-(4-{5-Amino-6-[(R)-1-(2,6-dichloro-3-fluoro-phenyl)-ethoxyl-pyrazin-2-yl}-
pyrazol-1-yl)-piperidin-1-yl]-2-dimethylamino-ethanone; 3-[(R)-1-(2-Chioro-3,6-difluoro-phenyl)-
ethoxy]-5-(1-piperidin-4-y)-1H-pyrazol-4-yl)-pyridin-2-ylamine; or a pharmaceutically acceptable
salt, solvate or hydrate thereof.

13. A method of treating abnormal cell growth in a mammal, the method comprising
administering to the mammal a therapeutically effective amount of a compound, salt, hydrate or
solvate of any of claims 1-12.

14. The method of claim 13, wherein the abnormal cell growth is cancer.

15. A pharmaceutical composition comprising a compound, salt, hydrate or solvate of any of
claims 1-12 and a pharmaceutically acceptable carrier.



